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Welcome Address 
 

It is our great pleasure to welcome you to the 5th International Symposium on Phytochemicals in Medi-

cine and Food (5-ISPMF), which is organized by the International Association of Dietetic Nutrition 

and Safety (IADNS), Phytochemical Society of Europe (PSE), Physiological Society of Japan,  and 

Phytochemical Society of Asia (PSA). 5-ISPMF is jointly organized by Nanchang University, Jiangsu 

University and University of Vigo. Over 410 scientists from 62 counties and other 350 scientists from 

China have registered to attend this online conference. 5-ISPMF also has obtained the supports form 

several international journals including Food Chemistry Marine Drugs, International Journal of Molec-

ular Sciences, Food Chemistry X, Oxidative Medicine and Cellular Longevity, Phytochemsitry Re-

views, and so on. The international organizing committee and scientific committee board of 5-ISPMF 

assembled an exciting and diverse program, featuring 16 plenary lectures, 82 invited lectures, 142 oral 

presentation, a graduate student forum consisting of 70 short lecture, and more than 100 posters, which 

dedicate to creating a stage for exchanging the update research results in the phytochemicals for food 

and human health. 
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Program online 

Beijing time 25 August 

15:20-15:45 Opening Address (Jianbo Xiao) 

Shaoping Nie, Nanchang University, China 

Jesus Simal-Gandara, University of Vigo, Spain  

Franz Bucar, University of Graz, Austria   

Yoshinori Asakawa, Tokushima Bunri University, Japan   

  Plenary lecture 1  

 (Shaoping Nie) 

15:45-16:15 PL1: Yoshinori Asakawa, Tokushima Bunri University, Japan 

Distribution of bibenzyls, prenyl bibenzyls, bis-bibenzyls and terpenoids in the liverwort Genus Radula: Structures 

and biological activity 

16:15-16:45 PL2: Franz Bucar, University of Graz, Austria  

Resistance modulation in bacteria by coumarins 

16:45-17:15 PL3: Young-Joon Surh, Seoul National University, South Korea  

Role of chemopreventive dietary and medicinal phytochemicals in NRF2-mediated redox homeostasis 

 Session 1   

Bioactivity of natural products (I) 

(Yoshinori Asakawa, Hang Xiao) 

17:30-17:55 IL1: Suowen Xu, University of Science and Technology of China, China 

Phytochemicals in cardiovascular disease prevention: challenges and opportunities 

17:55-18:20 IL2: Wen-Chin Yang, Agricultural Biotechnology Research Center, Taiwan, China 

Anti-metabolic function and mechanism of B. pilosa (Asteraceae) and its bioactive molecules 

18:20-18:35 OL1: Adriana Trifan, Grigore T. Popa University of Medicine and Pharmacy Iasi, Romania 

Natural compounds as boosters of terbinafine activity against dermatophytes 

18:35-18:50 OL2: Ardiansyah, Universitas Bakrie, Indonesia 

The bioactivity of Indonesian fermented rice bran 

18:50-19:05 OL3: Patricia M. de Farias, Federal University of Ceará, Brazil 

Protective effect of Opuntia ficus-indica encapsulated extract on ethanol-induced gastric injury 

19:05-19:20 OL4: Amanda Leite Bastos-Pereira, University of the Santa Catarina State, Brazil 

Antinociceptive activity of three Galianthe palustris extracts. 

  Session 2  

Flavonoids in food and medicine    

(Esra Capanoglu, Chongde Sun) 

19:40-20:05 IL3: Hang Xiao, University of Massachusetts, USA 

The role of gut microbiota on the biotransformation and biofunction of citrus flavonoid polymethoxyflavones 

20:05-20:30 IL4: Pradeep K. Sengupta, University of Calcutta, India 

Interactions of bioactive plant flavonoids with human hemoglobin: spectroscopic and molecular modelling studies 

20:30-20:55 IL5: Ali Rashidinejad, Massey University, New Zealand 

Flavonoid delivery systems and their incorporation into medicinal food products 

20:55-21:10 OL5: Marcella Denaro, University of Messina, Italy 

Citrus flavanones: strong COX-2 inhibitors potentially useful in inflammatory bowel diseases 

21:10-21:25 OL6: Davide Barreca, University of Messina, Italy 

Biotechnological and health promoting properties of flavonols: an update view 

 Session 3  

Functional Foods (I) 

(Avi Shpigelman, Chao Zhao) 

21:40-22:05 IL6: Hui-Min David Wang, National Chung Hsing University, Taiwan, China 

A new method on (3S,3’S) astaxanthin preparation for damage tissue repair and against metastatic melanoma 

22:05-22:30 IL7: Alejandro G. Marangoni, University of Guelph, Canada  

Lipase-catalyzed glycerolysis transforms oils into structural fats with diverse functionalities 

22:30-22:55 IL8: Fai-Chu Wong, Universiti Tunku Abdul Rahman, Malaysia  

Functional and structural characterization of laccase-catalyzed, ferulic acid-mediated, fennel seed protein 

crosslinking conjugate 

22:55-23:20 IL9: Moklesur Rahman Sarker, State University of Bangladesh, Bangladesh 

Immunomodulating activities of a novel nutraceutical formulation (Super-Boost) in immune-compromised Swiss 

Albino rats: a prospective supplement for the prevention of COVID-19  
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23:20-23:35 OL7: Mohamed Elashal, Menoufia University, Egypt 

Recent insights into chemical and pharmacological studies of bee bread 

23:35-23:50 OL8: Paz Otero, University of Vigo, Spain 

New toxic microalgae metabolites and their presence in marine food products 

23:50-00:05 OL9: Eduardo Bruno Macêdo Viana, State University of Southwestern Bahia, Brazil 

Functional potential of palm juice (Nopalea cochenillifera L. Salm-Dyck) flavored with pineapple 

 26 August 

Session 4 

Polyphenols and health (I) 

(Elwira Sieniawska, Baiyi Lu) 

00:15-00:45 PL4: Li-Shu Wang, Medical College of Wisconsin, USA 

A food-based approach for cancer immunoprevention 

00:45-01:10 IL10: Esra Capanoglu, Istanbul Technical University, Turkey 

Bioaccessibility and bioavailability of cranberrybush (Viburnum opulus) polyphenols using a combined assay of 

simulated in vitro digestion and Caco-2 cell model: effects of food matrix and non-thermal treatments 

01:10-01:35 IL11: Ana Clara Aprotosoaie, Grigore T. Popa University of Medicine and Pharmacy Iasi, Romania 

Modulatory effects of plant polyphenols on genomic damage and their clinical relevance 

01:35-01:50 OL10: Filipa Mandim, Universidad de Salamanca, Spain 

How does the maturation state of cardoon bracts influence its phenolic composition and bioactivity? 

01:50-02:05 OL11: Sümeyra Gültekin, Biotechnology Research Center of Ministry of Agriculture and Forestry, Turkey 

Recent developments of dietary supplements and polyphenols on immune system: mechanism of action and clinical 

implications 

02:05-02:20 OL12: Jianbo Xiao, University of Vigo, Spain  

Stability of quercetin in cell culture 

 Session 5  

Natural products resources (I) 

(Aline Priscilla Gomes da Silva, Lijun You) 

02:30-02:55 IL12: Adam Matkowski, Wroclaw Medical University, Poland 

Making friends with foes – remarks on utilizing invasive plants as medicinal herbs 

02:55-03:20 IL13: Thilahgavani Nagappan, Universiti Malaysia Terengganu, Malaysia  

Bioprospecting the potential of Murraya koenigii and Murraya paniculata from Terengganu, Malaysia 

03:20-03:45 IL14: Amir Reza Jassbi, Shiraz University of Medical Sciences, Iran 

Cytotoxic constituents of sponges associated bacteria from the Persian Gulf 

03:45-04:00 OL13: Eslam Shedid, Menoufia University, Egypt 

Cyanobacteria - from the oceans to the potential biotechnological and biomedical applications 

04:00-04:15 OL14: Dimas Rahadian Aji Muhammad, Universitas Sebelas Maret, Indonesia 

Phytochemicals and bioactivity potency of Indonesian culinary herbs and spices 

04:15-04:30 OL15: Yit-Lai Chow, Universiti Tunku Abdul Rahman, Malaysia 

Caenorhabditis elegans, a versatile screener for phytochemical bioactivities  

04:30-04:45 OL16: Shivraj Hariram Nile, Zhejiang Chinese Medical University, China 

Food waste to health- Bioactive compounds from food biowaste as an antioxidant, anticancer and enzyme inhibitors 

 Plenary lecture 2 

(Jianbo Xiao) 

14:00-14:30 PL5: Maurizio Battino, Polytechnic University of Marche, Italy 

Unraveling the molecular mechanisms underlying the healthy effects elicited by honey bioactive compounds 

14:30-15:00 PL6: Yoshinori Marunaka, Kyoto Industrial Health Association, Japan 

Stimulatory mechanisms of mice airway ciliary beating by Hochu-ekki-to (TJ-41) via elevation of intracellular Ca2+ 

concentration mediated through enhancement of TRPV4 expression 

15:00-15:30 PL7: Lillian Barros, Instituto Politécnico de Bragança, Portugal 

Food additives from natural origin: extraction, stabilization and application 

 Session 6  

Anti-obesity natural products  

(Thomas Efferth, Elwira Sieniawska) 

15:55-16:25 PL8: Milen I. Georgiev, Center of Plant Systems Biology and Biotechnology, Bulgaria 

Obesity management potential of plant extracts and their active principles   

16:25-16:40 OL17: Luigi Milella, University of Basilicata, Italy 

Hura crepitans L. extract as source of bioactive phytochemicals delivered in liposomal formulation 

16:40-16:55 OL18: Saioa Gomez-Zorita, University of the Basque Country, Spain 

Compartive effects of resveratrol and its analog pterostilbene on obesity and non-alcoholic fatty liver disease 

16:55-17:10 OL19: Garcia-Diaz DF, Universidad de Chile, Chile 

Calafate, a Chilean native fruit, a potential double hit against obesity and its co-morbidities 
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17:10-17:25 OL20: Sofia Parrasia, University of Padua, Italy 

Obesity and brain autophagy: preventive effects of chronic pterostilbene administration in a murine model of HFD-

induced obesity 

17:25-17:40 OL21: Stefano Dall’Acqua, University of Padova, Italy 

Food as source of hypocholesterolemic agents: isolation of Citrus bergamia compounds with LDLR and PCSK9 

modulation properties 

 Session 7  

Bioactives and gut microbiota  

(Alejandro G. Marangoni, Fang Chen) 

18:00-18:25 IL15: Takao Nagano, Ishikawa Prefectural University, Japan 

Impact of dietary soyasaponins on contact hypersensitivity and gut microbiota in mice 

18:25-18:50 IL16: Quancai Sun, Jiangsu University, China  

Permethrin promoted adipogenesis via disrupting intestinal microbiota in C57BL6J mice  

18:50-19:05 IL17: Sonia G. Sáyago-Ayerdi, Tecnológico Nacional de México, Mexico 

Relevance of evaluate gastrointestinal digestion & colonic fermentation in food technology: Metabolites and 

bioconversion of bioactive compounds 

19:05-19:20 OL22: Jianhui Liu, Nanjing University of Finance & Economics, China 

Metagenomic analysis of gut microbiota in high-fat diet-induced obese C57BL/6J mice fed with polyphenol-rich 

green tea, oolong tea, and black tea 

19:20-19:35 OL23: Ting Li, Shaanxi Normal University, China 

The molecular mechanism of stachyose reshaping the gut microbiota via small intestinal epithelial cells-secreted 

miRNA in mice 

19:35-19:50 OL24: Pan Wang, Beijing Academy of Agriculture and Forestry Sciences, China 

Resveratrol reduces obesity in high-fat diet-fed mice via modulating the composition and metabolic function of the 

gut microbiota 

19:50-20:05 OL25: Zhi Xiang Ng, University of Nottingham - Malaysia campus, Malaysia 

Role of fermentation and drying in valorizing shiny bush (Peperomia pellucida (L.) Kunth) as herbal tea: a 

perspective from phytochemicals, functional activity and sensory quality 

 Session 8 

Natural Antimicrobials  

(Sonia G. Sáyago-Ayerdi, Hesham R. El-Seedi) 

20:30-20:55 IL18: Céline Rivière, University of Lille, France 

Antimicrobials in human and plant health:what place for specialized plant metabolites? 

20:55-21:20 IL19: David Touboul, Université Paris-Saclay, France 

Dereplication, annotation, and characterization of 74 potential antimicrobial metabolites from Penicillium 

sclerotiorum using t-SNE molecular networks 

21:20-21:45 IL20: Elwira Sieniawska, Medical University of Lublin, Poland 

Targeting mycobacteria metabolic regulation by natural products 

21:45-22:10 IL21: Baojun Xu, Beijing Normal University–Hong Kong Baptist University United International College, 

China 

Wound healing effects of sea bass (Lateolabrax maculatus) and their molecular mechanisms 

22:10-22:25 OL26: Anil Kumar Chauhan, The Ohio State University, USA 

Therapeutic potential of isorhamnetin against E. coli induced Sepsis 

22:25-22:40 OL27: María Cecilia Carpinella, Universidad Católica de Córdoba, Argentina  

Compounds from the flora of Argentina and their synthetic derivatives in the battle against resistant microorganisms 

22:40-22:55 OL28: Anita Suri, Jenderal Soedirman University, Indonesia 

Analysis GC-MS and antibacteria of polar components lemongrass extract using solvent multi-step extraction with 

microwave-assisted extraction (MAE) 

 Session 9 

Natural products biotechnology 

(Tatiana V. Matveeva, Guoyin Kai) 

23:15-23:40 IL22: Jutta Ludwig-Müller, Technische Universität Dresden, Germany 

Interaction of the endophytic fungus Cyanodermella asteris with a non-natural host plant and its potential to produce 

bioactive compounds 

23:40-00:05 IL23: Tatiana V. Matveeva, 1 St. Petersburg State University, Russia 

CT-DNAs of naturally transgenic plants and their possible functions 

00:05-00:30 IL24: Pan Liao, Purdue University, USA 

Discovery of thymohydroquinone biosynthesis in Lamiaceae 

00:30-00:55 IL25: Katalin Patonay, Eszterházy Károly University, Hungary 

Experimental cultivation of Hungarian Mentha longifolia (L.) L.– Genotype-dependent features in the antioxidant 
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profile 

00:55-01:10 OL29: Luigi Lucini, Università Cattolica del Sacro Cuore, Italy 

Elicitors: a sustainable approach to modulate phenolic profile and functional traits in plants 

 27 August 

Session 10 

Phytochemical profile (I) 

(Dunja Ńamec, Mingquan Guo) 

01:30-01:55 IL26: Aline Priscilla Gomes da Silva, Michigan State University, USA 

Does early leaf removal enhance the anthocyanins and proanthocyanidins profile in grapes (Vitis vinifera L.)? 

01:55-02:20 IL27: Gokhan Zengin, Selcuk University, Turkey 

Chemical characterization, biopharmaceutical effects of Epilobium hirsutum extracts: From lab bench to functional 

applications 

02:20-02:35 OL30: Hassan Rezadoost, Shahid Beheshti University, Iran 

A comprehensive study on chemical profiling of Cichorium intybus L. distillate: a quality control case study  

02:35-02:50 OL31: Ying Jin, Taylor’s University, Malaysia 

Characterization of chemical properties and in vivo serum cholesterol level of refined red palm-pressed Mesocarp 

Olein 

02:50-03:05 OL32: Sena Bakir, Recep Tayyip Erdogan University, Turkey 

Evaluation of changes at bioactive compounds in elderberry added dairy products by days 

03:05-03:20 OL33: Desislava I. Mantovska, Sofia University, Bulgaria 

Biological activity and NMR-fingerprinting of Balkan endemic species Stachys thracica Davidov 

03:20-03:35 OL34: Beatriz H. Paschoalinotto, Instituto Politécnico de Bragança, Portugal   

The influence of lemon thyme in the phenolic composition and bioactive properties of medicinal and aromatic plants 

tisanes   

03:35-03:50 OL35: Kaviya Mohandass, Bharathiar University, India 

Analysis and identification of the phytoconstituents of Boerhavia diffusa 

 Session 11  

Natural anti-cancer agents (I) 

(Young-Joon Surh, Sevgi Gezici) 

14:00-14:30 PL9: Marc Diederich, South Korea 

Natural compounds induce immunogenic cell death in cancer 

14:30-14:55 IL28: Hye-Kyung Na, Sungshin Women’s University, South Korea 

A catechol isoquinoline salsolinol suppresses the growth of liver cancer by heme oxygenase-1 expression  

14:55-15:10 OL36: Fui Fui Lem, Hospital Queen Elizabeth, Malaysia 

Withanolides, The hidden Gem in Physalis minima: A mini review on their anti-inflammatory, anti-

neuroinflammatory and anti-cancer effect 

15:10-15:25 OL37: Florensia Irena Napitupulu, Indonesia International Institute for Life Sciences, Indonesia 

Inhibition of colon cancer cells proliferation by Andaliman (Zanthoxylum acanthopodium DC.) fruit extract 

15:25-15:40 OL38: Jiaqiao Li, Xi’an Jiaotong University, China 

Epigallocatechin gallate targets FTO and stimulates autophagy and apoptosis in an mRNA m6A-dependent manner 

in non-small-cell lung cancer A549 cells 

15:40-16:05 IL29: Maria-José U. Ferreira, Universidade de Lisboa, Portugal 

Overcoming multidrug resistance in cancer by natural compounds and hemi-synthetic derivatives 

 Session 12  

Functional foods (II)  

(Krystyna Skalicka-Woźniak, Xinwei Jiang) 

16:30-16:55 IL30: Maria Daglia, University of Napoli Federico II, Italy 

Brown propolis: new evidence for an old remedy 

16:55-17:20 IL31: Tsun-Thai Chai, Universiti Tunku Abdul Rahman, Malaysia 

Discovery of bioactive peptides from food and non-food sources 

17:20-17:45 IL32: Incinur Hasbay, TUBITAK Marmara Research Center, Turkey 

Resistant starch: Health effects and applications in functional bakery products 

17:45-18:10 IL33: Alessandro Di Minno, University of Napoli Federico II, Italy 

Aloe vera (L.) Burm. f. gel: correlation between hydroxyanthracene derivative contamination and genotoxicity 

18:10-18:25 OL39: Daniel Asfaw Kitessa, Wollega University, Ethiopia  

Characterization of Shameta: Traditional fermented porridge to improve nutritional status of lactating mothers  
18:25-18:40 OL40: Giovanni Caprioli, University of Camerino, Italy 

Spent coffee ground and silverskin: two coffee by-products as promising source of nutraceuticals   

18:40-18:55 OL41: Łukasz Woźniak, Institute of Agricultural and Food Biotechnology, Poland 

Galactolipids - biological activity and extraction from waste products 
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 Session 13 

Food processing technology  

(Paula Bourke, Lu Li) 

18:50-19:15 IL34: Tarun Belwal, Zhejiang University, China 

Innovative hybrid techniques in food science and processing: changing food chemistry and functionality 

19:15-19:30 OL42: Mohsen Gavahian, National Pingtung University of Science and Technology, Taiwan, China 

Ohmic heating for extraction of phytochemicals from food processing by-products: enhancing the resource 

efficiency to achieve sustainable development goals 

19:30-19:45 OL43: Pei Lou Wong, Universiti Putra Malaysia, Malaysia 

Metabolomics analysis discover the bioactive phytochemicals of Ardisia elliptica 

19:45-20:00 OL44: Amritpreet Kaur Minhas, The Energy and Resources Institute, India 

Processing biotechnological interventions for developing fortified algal food products as health food 

20:00-20:15 OL45: Anurag Singh, National Institute of Food Technology Entrepreneurship and Management (NIFTEM), 

India 

Processing of Bael (Aegle marmelos): A fruit rich in phytochemicals 

 Session 14  

Bioactivity of natural products (II) 

(Mohamed A. Farag, Lingjun Ma) 

20:40-21:05 IL35: Chwan-Li (Leslie) Shen, Texas Tech University Health Sciences Center, USA 

Bioactive compounds for neuropathic pain: findings from preclinical studies 

21:35-22:00 IL36: Pharkphoom Panichayupakaranant, Prince of Songkla University, Thailand 

Effects of standardized [6]-gingerol extracts and [6]-gingerol on isolated ileum and lower esophageal sphincter 

contractions in mice 

22:00-22:15 OL46: Georgiana Damian, ―Victor Babeș‖ University of Medicine and Pharmacy, Romania 

Effects of coenzyme Q10 supplementation on cardiovascular health 

22:15-22:30 OL47: G. Akilandeswari, Bharathiar University, India 

In vitro antioxidant efficacy of Andrographis paniculate and Rhinacanthus nasutus leaf extracts 

22:30-22:45 OL48: Gamze Toydemir, Alanya Alaaddin Keykubat University, Turkey 

Role of AhR in health and disease: Effects of dietary regulators 

22:45-23:00 OL49: P. Garcia-Perez, University of Vigo, Spain 

Phenolic profiling and in vitro biological activities of different Asteraceae medicinal plants 

 Session 15 

Bioaccessibility and bioavailability of polyphenols 

(Esra Capanoglu, Jianbo Xiao) 

23:20-23:50 PL10: Randolph RJ Arroo, De-Montfort University, UK 

Pharmacokinetics and pharmacology of simple phenolics 

23:50-00:15 IL37: Maria H. Ribeiro, Universidade de Lisboa, Portugal 

Exploring biotechnology to improve the bioavailability and bioactivity of polyphenols glycosides 

00:15-00:40 

(28 August) 

IL38: Zoriţa Diaconeasa, University of Agricultural Science and Veterinary Medicine, Romania 

Novel delivery systems of anthocyanins in vitro   

00:40-00:55 

(28 August) 

OL50: Ibrahim Khalifa, Benha University, Egypt 

Mono- and di-glucoside anthocyanins promoted β-Lg-digestion: Effect of the noncovalent and covalent binding on 

the protein digestibility 

00:55-01:10 

(28 August) 

OL51: Senem Kamiloglu, Bursa Uludag University, Turkey 

Effect of milk, sugar or sweetener addition on the bioaccessibility of Terebinth coffee polyphenols 

01:10-01:25 

(28 August) 

OL52: Merve Tomas, Istanbul Sabahattin Zaim University, Turkey 

Effect of protein (sodium caseinate) addition on phenolics and in vitro bioaccessibility of sour cherry puree 

 28 August 

Session 16 

Essential Oils 

(Sonia G. Sáyago-Ayerdi, Mauricio Ariel Rostagno) 

01:40-02:05 

 

IL39: Paula Bourke, University College Dublin, Irland 

Combining plant essential oils in a cold plasma functionalised edible coating for Modified atmosphere packaged 

fresh poultry shelf-life extension 

02:05-02:20 

 

OL53: Paula Kusiakiewicz, Wroclaw Medical University, Poland 

Chemistry, oxidative stability and bioactivity of cold pressed prickly pear, pomegranate and blackcurrant seed oil 

02:20-02:35 

 

OL54: Yamini Tak, Agriculture University, India 

Coriander essential oil: A promising source of bioactive and nutraceuticals 

02:35-02:50 

 

OL55: Akinleye S. Akinrinde, University of Ibadan, Nigeria 

The protective effect of Nigella sativa oil against cadmium-induced intestinal toxicity is associated with promotion 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25- September 01, 2021, Nanchang, China 

 
 

of anti-inflammatory mechanisms, mucin expression and microbiota integrity 

02:50-03:05 

 

OL56: N. Riada, University Blida 1, Algeria 

Surfactant assisted hydrodistillation performance of the essential oil of the brown alga Dictyopteris polypodioides 

 Session 17 

Hepatoprotective effects of phytochemicals 

 (Maria Daglia) 

03:20-03:45 

 

IL40: Haroon Khan, Abdul Wali Khan University Mardan, Pakistan 

Evaluation of hepatoprotective effects of crude methanolic extract of Datura metel L. in mice 

03:45-04:00 

 

OL57: Mahendra Pal Singh, Mayo Clinic-Rochester, USA 

PARP-1 Regulates autophagy activation and sensitizes hepatoma cells against cisplatin in combination of morin 

hydrate 

04:00-04:15 OL58:  G Durai Muthu Mani , SRM Arts and Science College, India                                  
Hepatoprotective effect of Euphorbia thymifolia and Euphorbia hirta leaves on the carbon tetrachloride-induced rats 

04:15-04:30 OL59: Iñaki Milton-Laskíbar, University of the Basque Country, Spain 

Role of gut microbiota composition and intestinal permeability in the hepatoprotective effects of pterostilbene and 

resveratrol in rats featuring high-fat high-fructose feeding induced hepatic steatosis 

 Session 18 

Natural anti-cancer agents (II) 

(Natańa Poklar Ulrih, Xiumin Chen) 

14:00-14:30 PL11: Thomas Efferth, Johannes Gutenberg University, Germany 

Cancer therapy with artemisinin derivatives: state of the art 

14:30-14:55 IL41: Yun Suk Huh, Inha University, South Korea 

Antiproliferative activity of methanolic extract of Basella alba against colorectal cancer cell lines 

14:55-15:20 IL42: Francesca Giampieri, Polytechnic University of Marche, Italy 

Anticancer effects of dietary bioactive compounds 

15:20-15:45 IL43: Sevgi Gezici, Kilis 7 Aralik University, Turkey 

Olive stone: A new source of nervonic acid for plant-based drug discovery of neurodegenerative diseases 

15:45-16:00 OL60: Arti Nile, Konkuk University, South Korea 

Erythrodiol and uvaol induce apoptosis and autophagy via the ROS-mediated mitochondrial depolarization and 

MAPK activation in colorectal cancer cell line  

16:00-16:15 OL61: Mohd Adzim Khalili Rohin, Universiti Sultan Zainal Abidin, Malaysia.  

Anti-proliferative properties of new variety organic rice MRQ74 extracts against colon cancer cell lines 

16:15-16:20 OL62: Gloria Y. Gutierrez-Silerio, Universidad Autónoma de Querétaro, Mexico 

Methanolic extracts of avocado (Persea americana var. Hass) mesocarp reduce cell viability of colon cancer cells. 

 Session 19 

Natural enzyme inhibitors 

(Nilufar Z. Mamadalieva, Yuchen Zhu) 

16:40-17:05 IL44: Ilkay Erdogan Orhan, Gazi University, Turkey 

Emboldening natural products with enzyme inhibitory capacity: A thrilling hunting in the Lab 

17:05-17:30 IL45: Siau Hui Mah, Taylor’s University, Malaysia 

Xanthones with acetylcholinesterase inhibitory activities 

17:30-17:55 IL46: Natańa Poklar Ulrih, University of Ljubljana, Slovenia 

Inhibition of 3-chymotrypsin like protease (3CLpro) of SARS-CoV-2 by selected plant polyphenols 

17:55-18:10 OL63: Magdalena Maciejewska-Turska, Medical University of Lublin, Poland 

Preliminary acetylcholinoesterase inhibitory activity of polyphenolic constituents from red clover and their 

identification using LC/PDA/ESI-QTOF-MS/MS method 

18:10-18:25 OL64: Lijun Sun, Northwest A & F University, China 

Caffeoyl moiety decreased the binding and inhibitory activity of quinic acid against α-amylase: The reason why 

chlorogenic acid is a weak enzyme inhibitor 

 Session 20  

Analytical technology 

(Amir Reza Jassbi, Xiaojun Huang)  

21:00-21:25 IL47: Mauricio Ariel Rostagno, University of Campinas, Brazil 

2D PLE-SPE×HPLC-PDA for comprehensive analysis of phenolic compounds from natural products 

21:25-21:50 IL48: Nilufar Z. Mamadalieva, the Academy Sciences of Uzbekistan, Uzbekistan 

Analysis of differentiated chemical components between 20 Astragalus species by UHPLC-MS/MS combined with 

chemometrics 
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21:50-22:15 IL49: Jiyong Shi, Jiangsu University, China 

Study on nondestructive determination of two-dimensional distribution map of quality index in food/agricultural 

product 

22:15-22:30 OL65: Santhosh Chinnaraj, Periyar University, India 

Green synthesis of silver nanoparticle using goniothalamus wightii on graphene oxide nanocomposite for effective 

voltammetric determination of metronidazole 

22:30-22:45 OL66: Fatma Gül Coşgunçelebi, Gazi University, Turkey 

Conservative management of endometriosis with Malva neglecta Wall. and determined the chemical profile by LC-

MS/MS 

22:45-23:00 OL67: Dabing Ren, Kunming University of Science and Technology, China 

Chemical profiling of Yunnan tea during manufacturing and brewing by mass spectrometry and chemometrics 

23:00-23:15 OL68: Mulate Zerihun, University of Queensland, Australia 

Predication of Quality Parameters for Different Sorghum Varieties Based on Near-infrared Spectroscopy 

23:15-23:30 OL69: Daniela Andrea Ramirez, Universidad Nacional de Cuyo, Argentina 

Organosulfur compounds permeability across several biological barriers employing immobilized artificial membrane 

chromatography. 

 29 August 

Section 21  

Natural products resources (II) 

（Elwira Sieniawska, Jiyong Shi） 

00:00-00:25 IL50: Carlos L. Cespedes-Acuña, University of Bio-Bío, Chile 

Aristotelia chilensis (Mol) Stunz, “Maqui” a new source of bioactive molecules? 

00:25-00:50 IL51: Shaden A. M. Khalifa, Stockholm University, Sweden 

An overview of bee products and their biological activities 

00:50-01:15 IL52: Simona Dragan, University of Medicine and Pharmacy Victor Babes Timisoara, Romania 

Biofunctionality and cardiovascular health benefits of cocoa – an update 

01:15-01:30 OL70: Devesh Tewari, Lovely Professional University, India 

Kumaun Himalaya: A treasure for natural products drug discovery 

01:30-01:45 OL71: Olufunke Ajeigbe, Federal University of Technology, Nigeria 

The modulatory effects of Ficus exasperata and Ficus asperifolia enriched biscuits on erectile function in L-NAME 

induced hypertensive rats 

01:45-02:00 OL72: Nélida Nina, Universidad de Talca, Chile 

Saponins from Chilean bean landraces 

02:00-02:15 OL73: Eleonora Spinozzi, University of Camerino, Italy 

Carlina acaulis: from its use in food supplements to promising insecticidal applications 

 Section 22 

Bioactivity of natural products (III) 

(Zoriţa Diaconeasa, Hu Hou) 

02:30-02:55 IL53: Thomas Netticadan, Canadian Centre for Agri-Food Research in Health and Medicine, Canada 

Oat beta-glucan limits the development of severe hypertension and cardiac dysfunction in an animal model of 

hypertension. 

02:55-03:20 IL54: Mohammad Hosein Farzaei, Kermanshah University of Medical Sciences, Iran 

Polyphenols: Promising natural compounds for the treatment of SARS-CoV-2-induced lung damages 

03:20-03:35 OL74: Kalaiarasan Vijayakumar, Sri Meenakshi Vidiyal Arts and Science College, India 

Effect of Psidium guajava extract and their fraction to the HepG2 cell lines against the carbon tetrachloride-induced 

cytotoxicity 

03:35-03:50 OL75: Dongdong Wang, University of Vienna, Austria 

Soraphen A enhances macrophage cholesterol efflux via indirect LXR activation and ABCA1 upregulation 

03:50-04:05 OL76: Shahid Ali Rajput, South China Agricultural University, China 

Ginsenoside Rb1 prevents deoxynivalenol-induced immune injury via alleviating oxidative stress and apoptosis in 

mice 

04:05-04:20 OL77: Mamata Panthi, Tribhuvan University, Kathmandu, Nepal 

Bioactivity evaluations of leaf extract fractions from young barley grass and correlation with their phytochemical 

profiles 

 Section 23 

 Ethnomedicine and ethnopharmcology 

(Salah Akkal, Nilufar Z. Mamadalieva) 

13:30-14:00 PL12: Hesham R. El-Seedi, Uppsala University, Sweden 

Food and traditional natural products as alternative medicine in contemporary time between facts and fictions  

14:00-14:25 IL55: Bunleu Sungthong, Mahasarakham University, Thailand 
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Ethnomedicinal plant utilization of certified folk healers on therapeutic purposes in Buriram Province, Thailand 

14:25-14:50 IL56: Nazim Sekeroglu, Kilis 7 Aralik University, Turkey 

Herbal coffees: Healthy & functional beverages 

14:50-15:15 IL57: Ipek Suntar, Gazi University, Turkey 

The role of medicinal plants on pseudopregnancy 

15:15-15:30 OL78: Erna Karalija, University of Sarajevo, Bosnia and Herzegovina 

Potential of Salix retusa as a natural source of catechins in traditional medicine 

15:30-15:45 OL79: José Pinela, Instituto Politécnico de Bragança, Portugal 

From wild edible plants to contemporary foods: Nutritional and phytochemical studies with vegetables and spices 

15:45-16:00 OL80: Tuguldur Altangerel, Institute of Traditional Medicine and Technology, Mongolia 

Biological activity study of the traditional drug medicine naru-3 

16:00-16:15 OL81: Ramón Marcos Soto-Hernández, Colegio de Posgraduados, México 

Metabolites for therapeutic and nutraceutical use in genotypes of Sechium spp. 

16:15-16:30 OL82: João Victor Dutra Gomes, University of Brasilia, Brazil  

Brazilian native plants as source of herbal medicines 

 Session 24 

Metabolomics analysis 

(Ipek Süntar, Jiaoyan Ren) 

16:50-17:20 PL13: Mohamed Ali Farag, American University in Cairo, Egypt 

Metabolomics gateway for milestone discoveries in the prehistoric and post genomic era 

17:20-17:50 PL14: Jesus Simal-Gandara, University of Vigo, Spain 

Metabolomics in understanding food function  

17:50-18:15 IL58: Nokwanda P. Makunga, Stellenbosch University, South Africa 

Through the looking glass: exploratory metabolomics of the medicinal South African 

18:15-18:40 IL59: Jian-Lin Wu, Macau University of Science and Technology, Macau, China 

Microbiota drive insoluble polysaccharides utilization via microbiome-metabolome interplay during Pu-erh tea 

fermentation 

18:40-18:55 IL60: Hongshun Yang, National University of Singapore, Singapore 

Effect of energy metabolism on the nutritive accumulation during the germination of organic mung bean 

18:55-19:10 OL83: Faridah Abas, Universiti Putra Malaysia, Malaysia 

NMR-based metabolomics approach for quality control of selected medicinal plants 

19:10-19:25 OL84: Ahmed Mediani, Universiti Kebangsaan Malaysia, Malaysia 

In vitro anticancer activity of some plants used in Algerian traditional medicine and chemical markers of the active 

plants using metabolomics approach 

 Session 25 

Polyphenols and health (II) 

 (Niranjan Koirala, Xiumin Chen) 

19:40-20:05 IL61: Lamuela –Raventós RM, University of Barcelona, Spain 

Biomarkers of polyphenols intake 

20:05-20:20 OL85: Ziba Guley, Alanya Alaaddin Keykubat University, Turkey 

Dietary polyphenols as potential prebiotics 

20:20-20:35 OL86: Małgorzata Wronkowska, Polish Academy of Sciences, Poland 

The glycation inhibitory activity of herbs from the Labiatae family and cookies with their contribution depends on 

phenolic and flavonoid compounds composition 

20:35-20:50 OL87: Hu Hou, Ocean University of China, China 

Non-enzymatic degradation of ready-to-eat sea cucumber and plant polyphenols interventional pathway 

20:50-21:05 OL88: E. Sanmuga Priya, Anna University BIT Campus, India 

Antiarthritic potential of hydrolysable tannin fraction isolated from Terminalia chebula fruits in collagen induced 

BALB/c mice 

21:05-21:20 OL89: Goutham V. Ganesh, SRM Institute of Science & Technology, India 

PTS alleviates macrophage dysregulation and cellular stress response under hyperglycemic micro-environment with 

heme 

 Session 26:  

Natural anti-inflammatory agents 

(José L. Quiles, Jing Wang) 

21:35-22:00 IL62: Andrea Beltrán-Noboa, Universidad de Las Américas, Ecuador  

Chemical and computational analysis for the identification of the anti-inflammatory mechanisms of the traditional 

plants Ocimum Basilicum and Ocimoum Tenuiflorum 

22:00-22:25 IL63: Domenico Trombetta, University of Messina,  Italy 

Targeting intestinal inflammation: betalains vs betalain-rich prickly pear extracts 
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22:25-22:40 OL90: Büşra Karpuz, Gazi University, Turkey 

Malva nicaeensis All. prevents the onset of inflammation on acetic acid-induced ulcerative colitis in rats  

22:40-22:55 

  

OL91: Nguyen Phan Khoi Le, University of Freiburg, Germany 

In vitro inflammation inhibition and drug-drug interaction potential of Salix pentandra extract using the SARS-CoV-

2 peptide and bacterial LPS challenge in human cells 

22:55-23:10 

  

OL92: Claudio Ferrante, Università degli Studi ―Gabriele d’Annunzio‖, Italy 

Unravelling the phytochemical composition and the pharma-cological properties of an optimized extract from 

Prunus mahaleb L. fruit: From traditional liqueur market to the pharmacy shelf Anti-inflammatory natural products 

23:10-23:25 OL93: Paolo Magni, Università degli Studi di Milano, Italy 

Cameroonian spice extracts modulate glucose uptake and inflammation in SW872 human liposarcoma cells 

 30 August 

Session 27  

Future stars in phytochemicals for medicine and foods 

(Li-Shu Wang, Francesca Giampieri) 

23:30-23:45 OL94: Athena Dong, Medical College of Wisconsin, USA 

Black raspberries and their microbial metabolites inhibit adenoma development and alter gut microbiome profiles in 

ApcMin/+ mice  

23:45-00:00 OL95: Carla Echeveste, Medical College of Wisconsin, USA 

Transplanting fecal material from wild-type mice fed black raspberries alters the immune system of recipient mice 

00:00-00:15 OL96: Massimiliano Gasparrini, Polytechnic University of Marche, Italy 

The efficacy of srawberry against LPS mediated-inflammatory disorders: a focus on the molecular mechanisms and 

the involved pathways 

00:15-00:30 

(August 30) 

OL97: Luca Mazzoni, Università Politecnica delle Marche, Italy 

The strawberry pathway: from the fruit quality toward the breast cancer preventive effect 

00:30-00:45 

(August 30) 

OL98: Silvia Sabbadini, Marche Polytechnic University, Italy 

Improved nutritional quality in fruit tree species through biotechnological approaches 

00:45-01:00 

(August 30) 

OL99: Stephanie May, The Beatson Institute for Cancer Research, UK 

Impact of black raspberries on the normal and malignant Apc deficient murine gut microbiome 

01:00-01:15 

(August 30) 

OL100: Laura Lavefve, University of Arkansas, USA 

Potential anti-inflammatory properties of berry volatiles 

01:15-01:30 

(August 30) 

OL101: Kevser Taban Akça, Gazi University, Turkey  

Flavonoids as potential aromatase inhibitors 

 Session 28 

Extraction and isolation technology 

(Avi Shpigelman, Mohsen Gavahian)   

01:40-02:05 

 

IL64: Krystyna Skalicka-Woźniak, Medical University of Lublin, Poland  

Phytochemicals in medicine and food - challenges and opportunities in their isolation 

02:05-02:30 

 

IL65: Celia B. Vargas-De-La-Cruz, Universidad Nacional Mayor de San Marcos, Peru 

Extraction and characterization of andean legumes from Peru using eco-friendly techniques with supercritical CO2 

(SFE) and accelerated solvents (ASE) 

02:30-02:55 

 

IL66: Edna Regina Amante, Federal University of Pará, Brazil 

Amazonian raw material integral valorization by cleaner production concepts 

02:55-03:10 

 

OL102: Xiaodan Shi, Nanchang University, China  

Characterization of polysaccharide from Pachyrhizus erosus roots: Optimization of extraction condition, functional 

properties, and rheological properties 

03:10-03:25 

 

OL103: Bo Eng Cheong, Universiti Malaysia Sabah, Malaysia 

Isolation of lupeol from the roots of Sabah Snake Grass aided by metabolic profiling  

03:25-03:40 

 

OL104: Simon Vlad Luca, Technical University of Munich, Germany 

Trapping multiple dual mode liquid-liquid chromatography: Separation of minor cannabinoids from hemp extracts 

03:40-03:55 

 

OL105: Maryam Alborz, Shiraz University of Medical Sciences, Iran 

Isolation and purification of bacterial flora, cytotoxic bioassay and chemical analyses of Axinella sponge-associated 

bacteria of the Persian Gulf 

03:55-04:10 

 

OL106: Aida A. Abd El-Wahed, Uppsala University, Sweden 

Unravelling the beehive air volatiles profile as analysed via solid-phase micro-extraction (SPME) and chemometrics 

04:10-04:25 

 

OL107: Mohsen Gozari, Iranian Fisheries Science Research Institute (IFSRI), Iran 

Cytotoxic screening of marine Streptomyces species isolated from the sponge Dysidea sp. from Kish Island, Persian 

Gulf, Iran 
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 Session 29 

Natural antidiabetic agents 

(Ilkay Erdogan Orhan, Suowen Xu) 

14:00-14:25 IL67: Jelena B. Popoviš-Djordjeviš, University of Belgrade, Serbia 

Antioxidant and antidiabetic potential of medlar fruits (Mespilus germanica L.) originated from Serbia 

14:25-14:50 IL68: W.S. Cheang, University of Macau, Macau, China 
Protection against endothelial dysfunction in diabetic and obesity: Panax Notoginseng saponins vs ethanolic extract 

14:50-15:05 OL108: Hammad Ullah, Department of Pharmacy, University of Naples Federico II, Italy 

Plum based diet as a preventive strategy against metabolic syndrome: An in vitro approach 

15:05-15:20 OL109: Manikandan Ramasamy, M.I.E.T. Arts and Science College, India 

Impact of Psidium guajava leaves extract on the streptozotocin-induced diabetic rats 

  Session 30 

Innovative technology in Drug Discovery 

(Hesham R. El-Seedi, Lijun You) 

15:40-16:10 PL15: R. Verpoorte, Leiden University, Netherland  

Natural deep eutectic solvents, nothing new under the sun 

16:10-16:35 IL69: Hidayat Hussain, Leibniz Institute of Plant Biochemistry, Germany 

Innovative chemical diversity: A potential path to drug discovery 

16:35-17:00 IL70: Georgi Georgiev Antov, Bulgarian Academy of Sciences, Bulgaria 

Nutrigenetics - a keystone of disease prevention and therapy 

17:00-17:25 IL71: Onur Bender, Ankara University, Turkey 

The impact of real-time cell analysis as an important part of phytochemicals-based systems biotechnology 

17:25-17:50 IL72: Freitas LAP, Universidade de São Paulo, Brazil 

The contribution of new technologies for phytochemicals in medicine 

17:50-18:05 OL110: Junfu Ji, China Agricultural University, China 

The in-vitro digestion behaviors of milk proteins acting as wall materials in powder encapsulation: Effects on the 

release of loaded blueberry anthocyanins 

18:05-18:20 OL111: Mahmoud Swilam, Menoufia University, Egypt 

Beyond the Pandemic: COVID-19 Pandemic changed the face of life 

 Session 31 

 Natural antioxidants 

(Niranjan Koirala, Jelena B. Popoviš-Djordjeviš) 

18:35-19:00 IL73: Avi Shpigelman, Israel Institute of Technology, Israel 

Flavonoid plant-protein interactions: The impact of flavonoid structure and implications on antioxidant capacity 

during shelf life. 

19:00-19:15 OL112: M. Jerline, Bharathiar University, India 

Free radical scavenging and antioxidant activities leaf and bark extracts of Peltophorum pterocarpum (DC.) Baker 

ex K Heyne 

19:15-19:30 OL113: Tilahun Abera Teka, Jimma University, Ethiopia 

Phytochemical profiles and antioxidant capacity of improved cowpea varieties and landraces grown in Ethiopia 

19:30-19:45 OL114: Nishant Kumar, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India 

Effects of antioxidant rich edible coating on the postharvest shelf-life of mango fruits 

19:45-20:00 OL115: Fadime Eryılmaz Pehlivan, University of Istanbul, Turkey 

Free radical scavenging and metal chelating activities of bitter melon (Momordica charantia L.) 

20:00-20:15 OL116: Irina Boksha, Mental Health Research Centre, Russia 

Succinate-containing antioxidant Mexidol as adjunctive therapy to antipsychotics in late onset schizophrenia 
 Session 32 

Natural products resources (III) 

(Hidayat Hussain, Yit-Lai Chow) 

20:30-20:55 IL74: Antonella Smeriglio, University of Messina, Italy 

Multidisciplinary approach to evaluate micromorphological, chemical and bilogical geatures of Citrus lumia seeds 

20:55-21:20 IL75: Vivek K. Bajpai, Dongguk University-Seoul, South Korea 

Metasequoia glyptostroboides as a potential source of diterpenoids with significant food and biomedical potential 

21:20-21:35 OL117: Sangeetha Thangavelu, Bharathiar University, India 

Coriandrum sativum and Petroselinum crispum – As a source of herbal medicine 

21:35-21:50 OL118: Panneerselvam Punniyakotti, Kanchi Shri Krishna College of Arts & Science, Inida 

Evaluation of cardioprotective potential of some indigenous medicinal plants 

21:50-22:05 OL119: Xiumin Chen, Jiangsu University, China 

The changes in the chemical composition, enzyme activity, bioactivity, and the organoleptic characteristics of coffee 

leaves during different tea processing procedures 
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 Session 33 

Computational Biology and bioinformatics 

(Lin Shi) 

22:20-22:45 IL76: Didem Şöhretoğlu, Hacettepe University, Turkey 

Alpha-glucosidase inhibitory properties of flavonoids: Mechanistic approaches merged with enzyme kinetics and 

molecular modelling 

22:45-23:00 OL120: B. Varalakshmi, Shrimati Indira Gandhi College, India 

In silico analysis and in vitro antibiofilm activity of Cnnamomum zeylanicum bark extract against biofilm-forming 

microbes 

23:00-23:15 OL121: Rajeev K Singla, Sichuan University, China 

Natural products for the treatment and management of dementia: current trends in 2016-2021 with aid of artificial 

intelligence and deep machine learning 

23:15-23:30 OL122: Kayode Azeez Abideen Abolanle, Babcock University, Nigeria 

Molecular docking studies on the effect of selected bioactive compounds from Phyllanthus niruri on some 

biomarkers of asthma and pneumonia 

23:30-23:45 OL123: M.P. Ngoepe, University of South Africa, South Africa 

In-silico analysis of the sars-cov-2 main protease inhibition by selected bioactive compounds of Phyllanthus niruri 

and Xylopia aethiopica 

 31 August  

Session 34  
Nanotechnology and biomaterials (I) 

(Ana Sanches Silva, Lei Chen) 

00:00-00:25 IL77: Seid Mahdi Jafari, Gorgan University of Agricultural Sciences and Natural Resources, Iran 

Development of phytochemical-loaded nanocarriers for the application in medicine and food 

00:25-00:50 IL78: Shruti Shukla, The Energy and Resources Institute, India 

Plant assisted Phyto-biomaterials as an advanced -Biocompatible tool for food delivery & diagnostic system 

00:50-01:05 OL124: K. Chandhirasekar, Periyar University, India 

Biosynthesis of selenium nanoparticles using mosquito larval extract for mosquitocidal activity 

01:05-01:20 OL125: Nermeen Yosri, Jiangsu University, China & Menoufia University, Egypt 

Venom of insects: current biochemical applications, nanotechnological interventions and future trends 

01:20-01:35 OL126: Charmaine G. Dias, Goa University, India  

Biogenic synthesis of zinc oxide nanoparticles using Cordyceps militaris: characterization and therapeutic 

investigation 

 Session 35 
Phytochemical profile (II) 

(Onur Bender, Shaden A. M. Khalifa) 

01:50-02:15 IL79: Dunja Ńamec, University North, Croatia 

Bioactive compounds in cruciferous vegetables: a role for plant survival in a changing environment and a benefit for 

human health 

02:15-02:30 OL127: Niranjan Koirala, Research Institute for Biotechnology and Biodiversity, Nepal 

Phytochemical screening and the effect of Trichosanthes dioica in high-fat diet-induced Atherosclerosis in Wistar 

Rats 

02:30-02:45 OL128: Kathirvel Bharathi, Bharathiar University, India 

Study on phytochemical constituents of Oleaeur opaea (Olives) 

02:45-03:00 OL129: Rahmouni N, Université des Frères Mentouri Constantine1, Algeria 

Phytochemistry and GC-MS analysis of Scabiosa stellata L. n-hexane extract  

03:00-03:15 OL130: Carla Pereira, Instituto Politécnico de Bragança, Portugal  

Chemical and bioactive profile of Cochlospermum angolensis Welw. formulations 

03:15-03:30 OL131: Somayeh Zare, Shiraz University of Medical Sciences, Iran 

Further oleanane and ursane type triterpenoids from Salvia grossheimii 

03:30-03:45 OL132: Mulate Zerihun, Melkassa Agricultural Research Center, Ethiopia 

Chemical investigation of Prosopis juliflora and its insecticidal activity against cotton and groundnut aphids 

03:45-04:00 OL133: Filip Nowaczyński, Medical University of Lublin, Poland  

Application of statistical modelling to develop new herbal composition possessing antioxidant properties 

04:00-04:15 OL134: Etil Guzelmeric, Yeditepe University, Turkey 
Phytochemical characterization, antioxidant, anticancer, and anti-mutagenic activities of buds, flowers, leaves and 

fruits of Myrtus communis L. 
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 Session 36 

Neuropharmacology of natural products 

(Vivek K. Bajpai, Quancai Sun) 

14:00-14:30 PL16: Alexander Panossian, EuroPharma USA Inc., USA 

Ginsenoside Rg5 differently regulates genes expression of neuronal cells in physiological and sub-physiological 

concentrations suggesting a potential soft acting beneficial effect in aging 

14:30-14:55 IL80: José L. Quiles, University of Granada, Spain 

Molecular mechanisms under the anti-Alzheimer properties of strawberries in vivo 

14:55-15:20 IL81: Noureddine Djebli, University of Mostaganem, Algeria 

Neuroprotective effect against the development of Alzheimer's disease of bioglucumin 

15:20-15:35 OL135: Razvan Stefan Boiangiu, Alexandru Ioan Cuza University of Iasi, Romania 

Ameliorative effects of cotinine and 6-hydroxy-L-nicotine in a scopolamine-induced zebrafish model of Alzheimer’s 

disease 

15:35-15:50 OL136: Lucian Hritcu, Alexandru Ioan Cuza University of Iasi, Romania 

Baicalein 5,6-dimethyl ether prevents memory deficits in the scopolamine zebrafish model by regulating cholinergic 

and antioxidant systems 

  Session 37 
Nanotechnology and biomaterials (II) 

(Shruti Shukla, Ningyang Li) 

16:10-16:35 IL82: Ana Sanches Silva, National Institute for Agricultural and Veterinary Research, Portugal 

Exploring new frontiers of active food packaging 

16:35-16:50 OL137: Ekta Jagtiani, Institute of Chemical Technology, India 

Advancements in nanotechnology for food science and industry 

16:50-17:05  OL138: Lee Wing Hin, Universiti Kuala Lumpur, Malaysia 

Enhanced lung cancer treatment using pulmonary delivery of curcumin and quercetion nanoparticles 

17:05-17:20 OL139: Shailendra Gurav, Goa University, India 

Fabrication, characterization and biological evaluation of naturosomal nanocarriers of Boswellic acids for improved 

anti-arthritic activity 

17:20-17:35 OL140: Sharvari Dessai, Goa University, India 

Bioflavonoid based phytosynthesis of titanium dioxide nanoparticles, characterization and biological evaluation 

17:35-17:50 OL141: Qingbin Guo, Tianjin University of Science and Technology, China 

Synthesis of arabinoxylan-catechin and ferulic acid conjugates: Structure, conformation characterization and 

bioactive potential 

17:50-18:05 OL142: Sina Siavash Moghaddam, Urmia University, Iran 

Green silver nanoparticles ameliorate yield and essential oil composition of garden thyme (Thymus vulgaris L.) 

exposed to UV-B stress 

 Workshop 

18:20-19:30 Prof. Dr. Mohamed Ali Farag, American University in Cairo, Egypt  

How to build a successful academic career? And tips for better scientific writing. 
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PhD student forum  
31 August  

Beijing time 
 Session 1 

Mentor: Ana Clara Aprotosoaie, Milen I. Georgiev, Celia B. Vargas-De-La-Cruz 

19:30-19:40 GL1 
Omar M. Khattab, Uppsala University, Sweden 

Identification and synthesis of bioactive royalisin derived from royal jelly 

19:40-19:50 GL2 
Jun Hu, Jinan University, China 

Development and application of glutamate/aspartate chemoselective probes  

19:50-20:00 GL3 

Meenatai G. Kamble, National Institute of Food Technology Entrepreneurship and 

Management (NIFTEM), India 

Encapsulation of Lactobacillus rhamnosus GG in spray dried green banana powder and its 

phytochemical and antioxidant characterization   

20:00-20:10 GL4 
Yaping Huang, Fujian Agriculture and Forestry University 

Research of structural changes of lotus seed resistant starch on proliferation promoting to 

bifidobacterium breve 

20:10-20:20 GL5 
Joana P. B. Rodrigues, Instituto Politécnico de Bragança, Portugal 

Bioactive properties of Ruscus aculeatus L.: an underexploited subshrub 

20:20-20:30 GL6 
Xiaolu Zhou, China Agricultural University, China 

Qiong bamboo shoots (QBS) reduces obesity in HFD mice by modulating the composition of the 

gut microbiota 

20:30-20:40 GL7 
William Gustavo Sganzerla,  University of Campinas, Brazil 

Recovery of phenolic compounds from subcritical water hydrolysis of brewer’s spent grains   

20:40—20:50 GL8 
Mengshi Xiao, China Ocean University, China 

Gene prediction of bacteriophage-borne glycanase and its application in the preparation of fucosyl- 

oligosaccharides  

20:50-21:00 GL9 
Izamara de Oliveira, Instituto Politécnico de Bragança, Portugal 

Chemical and bioactive characterization of Melissa officinalis L. subjected to sustainable 

cultivation: comparison between different extraction methods   

21:00-21:10 GL10 
Haolin Zhang, University of Macau, Macau, China 

Stability and metabolite profiling of dihydromyricetin in Dulbecco's Modified Eagle's Medium in 

competence with HepG2 cells  

21:10-21:20 GL11 
Anu Altangerel, Mongolian National University of Medical Sciences, Mongolia 

Effect of Marchin-13 on L-NAME induced hypertensive in rats 

21:20-21:30 GL12 
Yan Liu, Zhejiang University, China 

Osmanthus fragrans extracts and acteoside ameliorate chemically induced-murine colitis by 

regulating gut microbiota 

21:30-21:40 GL13 
Tsogzol Munkhtuul, International School of Mongolian Medicine, Mongolia 

The effect of drug Sapparin on the hemostasis system 

21:40-21:50 GL14 
Hui Liu, Shandong Agricultural University, China 

Quercetin mitigates brain insulin resistance and cognitive impairment in high-fat-high-fructose 

diet-induced obese mice 

21:50-22:00 GL15 
Anton Soria-Lopez, University of Vigo, Spain 

Combination of active packaging, nanoencapsulation of essential oils, and biosensors as a possible 

technology to increase food shelf-life and safety  

22:00-22:10 GL16 
Akinsipo B. Oyesolape, Tai Solarin University of Education, Nigeria 

Targeting the insulin receptor with silver nanoparticles synthesized with dioscorea bulbifera 

extract for the treatment of type II diabetes mellitus 

22:10-22:20 GL17 
Chen Jing, Guangdong Ocean University, China 

Preparation, structural features and antithrombotic activity of heparinoids from shrimp head 

22:20-22:30 GL18 
Jayasuriya Ravichandran, SRM Institute of Science and Technology, India 

Role of mangiferin in ameliorating angiogenesis under hyperglycemic condition through Nrf2 

signaling 

22:30-22:40 GL19 
Song Li, Nanchang University, China 

Utilization of four galactans by Bacteroides thetaiotaomicron A4 based on transcriptome 

22:40-22:50 GL20 

Justyna Szczepańska, Prof. Wacław Dąbrowski Institute of Agricultural and Food 

Biotechnology, Poland 

High pressure cooling-assisted homogenization: effect on oxidoreductases activity, phenolic 

compounds profile and antioxidant potential of cloudy apple juice 
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Session 2 

Mentor: Sonia G. Sáyago-Ayerdi, Mohsen Gavahian, Aline Priscilla Gomes da Silva 

23:05-23:15 GL21 
Yuan Liang, Jilin University, China 

Interactions of ginsenosides with various target proteins and their biological functions 

23:15-23:25 GL22 
Guoyu Sun, China Agricultural University, China 

Simultaneous quantitation of acrylamide, 5-hydroxymethylfurfural, and 2-amino-1-methyl-6-

phenylimidazo[4,5-b]pyridine using UPLC-MS/MS 

23:25-23:35 GL23 
Tandokazi Pamela Magangana, Stellenbosch University, South African 

To blanch or not to blanch? A simple blanching pre-treatment improves the extraction of valuable 

polyphenols in ’Wonderful’ pomegranate peel waste 

23:35-23:45 GL24 
Hui Zhang, Chinese Academy of Sciences, China 

Potential hypoglycemic and hypolipidemic bioactive components from Nelumbo nucifera leaves 

revealed by multi-target ultrafiltration HPLC-MS  

23:45-23:55 GL25 
Rossana Veviana Centeio Cardoso, Instituto Politécnico De Bragança, Portugal 

Cereal by-products from the milling industry: Source of nutrients and bioactive compounds 

23:55-00:05 GL26 
Yifan Cui, China Agricultural University, China 

Chinese yam alleviates DSS-induced mice colitisvia modulating gut microbiota 

00:05-00:15 GL27 
Eleomar O. Pires Jr, Instituto Politécnico de Bragança, Portugal 

Bioactive profile of the extract of the petals of Impatiens walleriana as a natural food coloring 

alternative 

00:15-00:25 GL28 
Yimei Zheng, Fujian Agriculture and Forestry University, China  

Molecular structure modification of ovalbumin through controlled glycosylation with dextran for 

its emulsibility improvement 

00:25—00:35 GL29 
Qiao Yang, Central South University of Forestry and Technology, China 

Phenolic acid profiling of Lactarius hatsudake, anti-cancer function and its molecular mechanisms 

00:35-00:45 GL30 
Izamara de Oliveira, Centro de Investigação de Montanha, Portugal 

Nutritional profile of papaya peels, pulp, and seeds (Carica papaya L.) 

00-45-00:55 GL31 
Yu Sun, Jiangsu University, China 

Investigation into the mechanism of γ-aminobutyric acid accumulation in coffee leaves under 

ultrasound stress through influencing the metabolites, microstructure, and enzyme activity 

00:55-01:05 GL32 
Cláudia Novais, Instituto Politécnico de Bragança, Portugal 

Bioactive potential of aromatic and medicinal plants traditionally used as condiments  

01:05-01:15 GL33 
Fangwei Liu, Nanchang University, China 

Gastrointestinal digestion and fermentation characteristics in vitro of breads incorporated with 

three different polysaccharides 

01:15-01:25 GL34 
Rafael Mascoloti Spréa, Instituto Politécnico de Bragança, Portugal 

Optimization of heat-assisted extraction of bioactive compounds from Thymus vulgaris L. 

01:25-01:35 GL35 
Zhao Jiaying, Nanchang University, China 

Comparison of nutritional compositions and antioxidant activities of different varieties of Mung 

beans 

01:35-01:45 GL36 
Seymanur Ertosun, Instituto Politécnico de Bragança, Portugal 

Extraction of bioactive compounds in bee pollen: A comparison study of green and conventional 

extraction techniques 

01:45-01:55 GL37 
Shi-Kang Chen, Nanchang University, China 

Comparative studies on structures of the polysaccharides from Hericium erinaceus of different 

regions  

01:55-02:05 GL38 
Monalisa Sahoo, Indian Institute of Technology Delhi, India 

Physicochemical, bioactive components and antioxidant activities of yam flours as affected by 

different drying methods 

02:05-02:15 GL39 
Tao Hong, Nanchang University, China 

Extraction, purification of water-soluble polysaccharide from green tea and structural 

characterization of HG type pectin fractions 

02:15-02:25 GL40 
Reddy K, Stellenbosch University, South Africa 

Metabolomics and molecular networking of wild populations of the genus Sceletium – an 

integrated approach 

  
September 1 

Session 3 

Mentor: Zoriţa Diaconeasa, Luigi Lucini, Nilufar Z. Mamadalieva 

14:40-14:50 GL41 
Krishnan Meenambigaia, Periyar University, India  

Phytochemicals mediated Zinc Oxide nanoparticles using Nilgirianthus ciliatus for the control of 

dengue vector, Aedes aegypti and food borne pathogen, Staphylococcus aureus 
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14:50-15:00 GL42 
Haihua Ji, Nanchang University, China 

In vitro gastrointestinal digestion and fermentation models and their applications in food 

carbohydrates 

15:00-15:10 GL43 
Filipa A. Fernandes, Instituto Politécnico de Bragança, Portugal 

Nutritional and chemical characterization of the fruit of Adansonia digitata L. 

15:10-15:20 GL44 
Li Yang, University of Macau, China 

The effect of high-carbohydrate diet on the bioavailability of polyphenols and its mechanism 

15:20-15:30 GL45 
Mariana C. Pedrosa, Instituto Politécnico de Bragança, Portugal 

Ultrasound-assisted extraction of leaves of the olive tree (Olea europaea L.): response surface 

analysis optimization approach  

15:30-15:40 GL46 
Xin Qi, Yanbian University, China 

Research progress on pharmacological components and pharmacological effects of Perilla 

15:40-15:50 GL47 
Dhruv Thakur, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India  

Oleogel as a frying medium for preparation of potato chips  

15:50-16:00 GL48 
Ruifeng Wang, Huazhong Agricultural University, China 

Anti-obesity activity of B-type proanthocyanidin dimers: a structure-activity relationship study  

16:00-16:10 GL49 
Agnese Spadi, Instituto Politécnico de Bragança, Portugal 

Chemical composition and bioactive properties of Eucalyptus globulus L. essential oil 

16:10-16:20 GL50 
Yangyang Jia, Huazhong Agricultural University, China 

Effect of persimmon tannins on the emulsification characteristics of persimmon pectin  

16:20-16:30 GL51 
Myadagbadam Urtnasan, Institute of Traditional Medicine and Technology, Mongolia 

The validation of HPLC method of piperine determination in Haliforte capsule 

16:30-16:40 GL52 
Jinjin Liu, Nanchang University, China 

Effect of different treatments on the anthraquinones of Cassia obtusifolia seeds polysaccharides 

and its chemical composition 

16:40-16:50 GL53 
Jargalsaikhan Gombodorj, Mongolian National University of Medical Sciences, Mongolia 

The effect of khurtsiin deed-6 on nitroglycerin induced migraine model in rat  

16:50-17:00 GL54 
Lingchao Miao, University of Macau, Macau, China 

Anti-diabetic potential of apigenin, luteolin, and baicalein via partially activating PI3K/Akt/Glut-4 

signaling pathways in insulin-resistant HepG2 cells 

17:00-17:10 GL55 

Iyanuoluwa Olubukola Ademola, Federal University of Technology, Nigeria 

Anti-amnestic effect of caffeine, catechin and theobromine on scopolamine-induced cognitive and 

neurochemical impairments in Wistar albino rats 

17:10-17:20 GL56 
Xin Li, Fujian Agriculture and Forestry University, China 

Structural characteristics of butylated lotus seed starch and its impact on gut microbiota 
  

Session 4 

Mentor: Adriana Trifan, Saioa Gomez-Zorita, Elwira Sieniawska 

17:20-17:30 GL57 

Yuanyuan Liu, Fujian Agriculture and Forestry University, China 

Anti-aging activities of green alga Ulva lactuca oligosaccharide via the brain-gut-microbiome axis 

in diabetic mice 

17:30-17:40 GL58 
Tao Xu, Zhejiang University, China 

Modulating the digestibility of cassava starch by esterification with phenolic acids 

17:40-17:50 GL59 
Maria Carpena, University of Vigo, Spain 

Microwave-assisted extraction from brown algae: the first step for their in-depth analysis 

17:50-18:00 GL60 
Hongcong Song, Northwest A&F University, China 

Profiling of terpene aroma glycosides in grapes by UPLC-Q-TOF/MS 

18:00-18:10 GL61 

Ajay V. Chinchkar, National Institute of Food Technology Entrepreneurship and 

Management (NIFTEM), Inida  

Effect of polyvinyl acetate (PVAc) coating on postharvest quality of lemon at ambient storage   

18:10-18:20 GL62 

Suhuan Mei, Jiangsu University, China 

Investigation into the anti-inflammatory mechanism of coffee leaf extract in LPS-induced Caco-

2/U937 co-culture model through cytokines and NMR-based untargeted metabolomic analyses 

18:20-18:30 GL63 
Xiaodan Lu, Fujian Agriculture and Forestry University, China 

Inhibition effect of triglyceride accumulation by large yellow croaker Roe DHA-PC in HepG2 

cells 

18:30-18:40 GL64 
Paula Garcia-Oliveira, University of Vigo, Spain 

Characterization of in vitro antioxidant, antitumor and anti-inflammatory properties of plant 

species from Rosaceae family  

18:40-18:50 GL65 
Rili Hao, Shandong Agricultural University, China  

Caffeic acid phenethyl ester against cadmium-induced spleen toxicity in mice: Role of miR-182-
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5p/TLR4 axis 

18:50-19:00 GL66 
Xinyan Zong, Nanchang University, China 

Purification, physicochemical properties and structural characteristics of polysaccharides from 

Polygonatum odoratum 

19:00-19:10 GL67 

Ajay Yadav, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India 

Development of functional mango kernel seed starch based edible coating by incorporating nano-

emulsion of lemongrass essential oil on quality attributes of guava fruits 

19:10-19:20 GL68 
Yadi Gao, Zhejiang Agriculture and Forestry University, China  

New insights into the accumulation of vitamin B3 in Torreya grandis nuts via ethylene induced key 

gene expression 

19:20-19:30 GL69 
Nishant Kumar, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India  

Effects of antioxidant rich edible coating on the postharvest shelf-life of mango fruits 

19:30-19:40 GL70 
Shiyuan Chang, South China University of Technology, China 

Preparation and application of Gracilaria chouae polysaccharide-based composite Filn 
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Poster 

 

 

 

 

PP1 Adejoke Osinubi, Tai Solarin University of Education 

Determination of the most efficient solvent for the extraction of phytoconstituents of Securidaca longependulata root 

back 

PP2 Anderson Vilela, Federal University of Paraíba 

Evaluation of the nutritional and sociodemographic profile of patients with and without leprosy in the city of 

Governador Valadares, Brazil 

PP3 Yaghoub Sarrafi, University of Mazandaran 

Identification of bicyclic nor-sesquiterpenes from acetone extract of Teucrium stocksianum Boiss 

PP4 Michael Oke, MICHAEL ADEDOTUN OKR FOUNDATION 

Overview of marketing of tomatoes in Baskets in Gwagwalada area 

PP5 Nithya P, Periyar University 

In vitro antioxidant, anti-inflammation, anticancer activity of Halymenia floresii and its nutritional profile 

PP6 Sahar Akhavan, University of Agricultural Sciences and Natural Resources 

Microencapsulation of barberry's anthocyanins  

PP7 Kokila. P, Periyar University 

Antioxidant, anticoagulant and larvicidal activity of sulfated polysaccharide from red seaweed Hypnea valentiae 

(Turnur) 

PP8 Iraj Salimikia, Lorestan University of Medical Sciences 

Isolation and structural elucidation of new sesterterpenoids from Salvia lachnocalyx Hedge  

PP9 Milica Jovanoviš Krivokuša, University of Belgrade   

The effects of caffeic acid on human trophoblast cells 

PP10 Tsagaanbaatar Nyamdemberel, Institute of Traditional Medicine and Technology, 

The results of quantitative and qualitative analyses of Juniperus Sabina L 

PP11 Svetlana H. Lakiševiš, University of Niń, Leskovac 

Aroma profile of ’Prokupac’ red wines enriched with medicinal herbs 

PP12 Archana. L, Periyar University 

Extraction and characterization of fucoidan from marine brown algae Sargassum ilicifolium C. Agardh and its 

antioxidants and anti-coagulant activity 

PP13 B. Perumal, Periyar University 

Assessment of pigments, biochemical composition and GC-MS analysis, antibacterial, antibiofilm activity of 

different solvent extracts of Sargassum myriocystum J. Agardh 

PP14 Lucicléia B. Vasconcelos, Federal University of Ceará 

Development of pineapple, cabbage, mint, spinach, lemon mixed concentrated beverage added psyllium and 

spirulina 

PP15 M. Barral-Martinez, University of Vigo 

Biological activities of selected plants of Rosaceae family employed in traditional remedies 

PP16 A.G. Pereira, University of Vigo 

The use of camellias as potential antioxidant agents 

PP17 Aurora Silva, University of Vigo & Instituto Politécnico de Bragança 

Optimization of microwave-assisted extraction of Bifurcaria bifurcata and evaluation of bioactivities;Screening for 

antimicrobial properties on brown algae from the Iberian Peninsula Sea 

PP18 B. Nuñez-Estevez, University of Vigo;Instituto Politécnico de Bragança 

Amaranthaceae family: a novel source of nutrients and bioactive compounds 

PP19 C. Lourenço-Lopes, University of Vigo 

The effect of different temperatures and Ethanol concentrations in the extraction of fucoxanthin from Wakame Alga: 

a Kinetic analysis 

PP20 F. Chamorro, University of Vigo 

Kiwi by-products as a source of phytochemicals for the formulation of functional foods 

PP21 J. Echave, University of Vigo 

Vitamin composition, phenolic content, and antioxidant properties of edible Atlantic green & red seaweeds 

PP22 Anselm H. Oluwaseun, University of Education 

Potentially toxic elements (ptes) in street roasted food and home oven roasted foods in ijebu-ode 

PP23 Hoai Thi Thu Tran, University of Freiburg 

Taraxacum officinale blocks ACE2 receptor interaction with SARS-CoV-2 spike and its mutants in vitro 

PP24 Nasim Nikjooy Tavabi, Medicinal Plants and Drugs Research Institute 

Evaluation of stability and quality of pomegranate seed oil under accelerated oxidation conditions 
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PP25 Nemanja Grńiš, University of Belgrade-Faculty of Agriculture 

Chemical characterisation of black summer truffle from Serbia using ATR-FTIR 

PP26 Sanja Šavar Zeljkoviš, Palacky University 

Optimizing growing conditions for vertical farming of some multipurpose aromatic plants 

PP27 Tristan K. Adams, Stellenbosch University 

Discriminatory metabolomic assessments of Cannabis sativa strains – on the high road for industrial application 

PP28 Nurhayati Nurhayati, Universitas Jember 

Modulation of Microflora Health Using Vegetable Oils 

PP29 Foroogh Mirzania, Lorestan University of Medical Sciences;Shahid Beheshti University 

Novel sesterterpenoids with an unprecedented structure from Salvia mirzayanii Rech.f. & Esfand 

PP30 Bellifa NAZIM, University Djilali Liabe 

in vitro anti-inflammatory activity of gall extract from Pistacia terebinthus 

PP31 Phaik Har Yong, Mahsa University 

Anticancer and antioxidant properties of Clinacanthus Nutans (Burm.f.) Lindau against cancer cell lines: A 

systematic review 

PP32 Jinchao Wei, University of Macau 

Novel methods for sensitive detection of pesticide residues in Chinese Medicine 

PP33 Bruna Moreira, Instituto Politécnico de Bragança 

Pineapple peel as a source of bioactive compounds with health benefits and potential application in the food industry 

PP34 Rezvan Torkashvand, Shahid Beheshti University 

Flavanones as potential bitter taste receptors’ antagonists by the molecular modeling approach 

PP35 Sanaz Sadani, University of Mazandaran 

Furolabdane diterpenoids from the aerial parts of Pseudodictamnus aucheri (Boiss.), an Iranian endemic species 

PP36 Ana Širiš, University of Belgrade 

Chicory fraction and 8-deoxylactucin inhibit growth and virulence traits of resistant Pseudomonas aeruginosa   

PP37 Silvia Gancheva, Medical University ―Prof. Dr. ParaskevStoyanov‖ 

Aronia melanocarpa fruit juice exhibits antioxidant activity in overweight individuals 

PP38 Mohsen Gozari, Iranian Fisheries Science Research Institute  

Cytotoxic screening of marine Streptomyces species isolated from the sponge Dysidea sp. from Kish Island, Persian 

Gulf, Iran 

PP39 Nqobile Masondo, Agricultural Research Council 

Regulatory role of osmolytes in Sceletium spp. (syn. Mesembryanthemum) under salinity stress 

PP40 Foroogh Mirzania, Lorestan University of Medical Sciences;Shahid Beheshti University 

Antioxidant and Anti-mutagenicity of Astragalus gossypinus Fisch. Extracts 

PP41 Marija Bruiš, Faculty of Pharmacy, University of Belgrade, Serbia 

Taxifolin protects human trophoblast HTR-8/SVneo cells from oxidative damage 

PP42 Łukasz Kulinowski, Medical University of Lublin 

High- resolution tandem mass spectrometry analysis of petasins content in Petasites extracts 

PP43 Mariana JimÉnez veuthey, Facultad de Ciencias de la Alimentación, Universidad Nacional de Entre Ríos 

Microalgae minerals: a rich source for food and medicine 

PP44 CH. Ait Si Said, University of Blida 1 

Phytochemical study of the volatile fraction extracted from Olive Mill Waste Water 

PP45 Jazmin Alarcon-Espósito, Centro de Estudios en Alimentos Procesados CEAP 

Antioxidant capacity and α-glucosidase inhibition of leaves from Chilean bean landraces 

PP46 Maria P. Stukalova, All-Russian Research Institute of Plant Protection;Peter the Great St.Petersburg 

Polytechnic University 

Synthesis of 3-(4-nitrophenyl)-1,2-oxazoline functionalized betulin-eugenol chimera 

PP47 Felipe Ávila, Universidad de Talca 

Antiglycating activity of leaves from Chilean bean landraces 

PP48 Aslihan Demirkaya, Gazi University 

Effects of royal jelly on obesity 

PP49 Carla Pereira, Instituto Politécnico de Bragança 

Chemical and bioactive profile of Cochlospermum angolensis Welw. formulations 

PP50 Maria G. Leichtweis, Instituto Politécnico de Bragança 

Phenolic profile of Cynara scolymus L. and Silybum marianum (L.) Gaertn. aqueous and hydromethanolic extracts 

PP51 Keat Lam Ho, University of Nottingham Malaysia 

The anti-glycation and antioxidant potential of phytochemicals extracted from Peperomia pellucida (L.) Kunth 

PP52 Bárbara S. N. Menezes, Instituto Politécnico de Bragança 

Ilex paraguariensis A. St. -Hil.: a promising source of phenolic compounds with bioactive properties 

PP53 Catheleeya Mekjaruskul, Mahasarakham University 
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Anti-aging activities of Tagetes erecta L. flower aqueous and ethanolic extract 

PP54 Dominika Kaczorová, Palacký University 

Terpene profiling in Cannabis sativa 

PP55 Ahmad Zaheri, Payame Noor University 

Screening of cytotoxic activity of cyanobacteria species isolated from the Khoor-e-Khooran mangrove forest, Persian 

Gulf, Iran 

PP56 Sabrina Baibuch, Universidad de Buenos Aires 

Antioxidant activity and pigment contents in Argentinian rose petals 

PP57 Fatima YAHIAOUI, ational Veterinary School 

Evaluation of wound healing properties of Centaurium erythraea 

PP58 Samad Nejad Ebrahimi, Shahid Beheshti University 

Efficient batch adsorption/desorption characterization for the enrichment of anthocyanins of pomegranate juice using 

LXA-10 resin; Isotherm and Kinetics studies 

PP59 Fabiana Kattah, Nutrition Post Graduation Program Federal University of Goiás (UFG) 

Lipid profile of a Krill oil commercialized 

PP60 Sarah Behaiyn, Kharazmi University 

Optimization extraction of Aloiens from Aloe vera skin using Central composite design-Response surface 

methodology 

PP61 Maryam Alborz, Shiraz University of Medical Sciences 

Isolation and purification of bacterial flora, cytotoxic bioassay and chemical analyses of Axinella sponge-associated 

bacteria of the Persian Gulf 

PP62 Tijana Prokiš, University of Belgrade 

Evaluation of the antioxidant activity of chokeberry fruits (Aronia melanocarpa L.) 

PP63 Nevena R. Mihailoviš, University of Kragujevac 

Stability of phenolic compounds during simulated in vitro digestion of Physalis alkekengi L. fruits 

PP64 Andrea Pirkoviš, University of Belgrade 

Cytotoxic potential of oleuropein in human reproductive system cancer cell lines 

PP65 María Carolina Cerino, Instituto Politécnico de Bragança 

Nutritional and chemical characterization of biowastes from the agri-food sector: the particular case of Malpighia 

emarginata DC (acerola) 

PP66 Joanna Kowalczyk, Medical University of Lublin 

The evaluation of scoparone influence on memory processes in scopolamine and LPS model of memory 

dysfunctions in the behavioral and biochemical studies in mice - mechanisms underlying this effect 

PP67 Larysa A. Fukleva, Zaporizhzhya State Medical University 

Study chemical compounds satureja montana for prospective species in Ukrainian flora 

PP68 Olha Mykhailenko, National University of Pharmacy 

Quality control of Crocus sativus leaves 

PP69 Nadia Sobhani, Shahid Beheshti University 

Enrichment polyphenol Vitis vinifera leaves extract using with macroporous resin LXA-10; Isotherm and kinetic 

studies 

PP70 Sandra Vukoviš, University of Belgrade 

Chemical discrimination of selected Allium species from Serbia using Raman spectroscopy combine with 

multivariante analysis 

PP71 Sepehr Ahmadi, Shahid Beheshti University 

Enrichment of anthocyanins Mulberries juice using LXA-10 resin 

PP72 Leonardo Corrêa Gomes, Shahid Beheshti University 

Chlorophyll-based coloring extracts obtained from biowaste 

PP73 Sofie V. Sokornova, All-Russian Institute for Plant Protection; St. Petersburg State University 

cTDNA influence secondary metabolism and has antifungal effect in Linaria species 

PP74 Gastón Ezequiel Maraulo, CONICET- Universidad de Buenos Aires 

Characterization of complexes of bergamot essential oil with β-cyclodextrin as antibiotic agents 

PP75 Gastón E. Maraulo, Universidad de Buenos Aires 

Natural bioactive compounds from vegetable and agro-industrial by-products: a contribution to the circular economy 

concept 

PP76 Nurkhalida Kamal, Institute of Systems Biology (INBIOSIS) 

Chemical profiling, total phenolic content, and DPPH radical scavenging activity of Kappaphycus alvarezii 

PP77 Szabolcs Molnár, szterházy Károly University 

Diversity in the composition of the Hungarian propolis - Evaluation of the polyphenolic components, total phenolic 

content and antioxidant activity of a large sample array from different regions of the country 

PP78 Diana Pietrzak, Medical University of Lublin 

Analysis of the composition and antioxidant properties of selected Thymus vulgaris L. essential oils commercially 
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Program online 

Beijing time 25 August 

15:20-15:45 Opening Address (Jianbo Xiao) 

Shaoping Nie, Nanchang University, China 

Jesus Simal-Gandara, University of Vigo, Spain  

Franz Bucar, University of Graz, Austria   

Yoshinori Asakawa, Tokushima Bunri University, Japan   

  Plenary lecture 1  

 (Shaoping Nie) 

15:45-16:15 PL1: Yoshinori Asakawa, Tokushima Bunri University, Japan 

Distribution of bibenzyls, prenyl bibenzyls, bis-bibenzyls and terpenoids in the liverwort Genus Radula: Structures 

and biological activity 

16:15-16:45 PL2: Franz Bucar, University of Graz, Austria  

Resistance modulation in bacteria by coumarins 

16:45-17:15 PL3: Young-Joon Surh, Seoul National University, South Korea  

Role of chemopreventive dietary and medicinal phytochemicals in NRF2-mediated redox homeostasis 

 Session 1   

Bioactivity of natural products (I) 

(Yoshinori Asakawa, Hang Xiao) 

17:30-17:55 IL1: Suowen Xu, University of Science and Technology of China, China 

Phytochemicals in cardiovascular disease prevention: challenges and opportunities 

17:55-18:20 IL2: Wen-Chin Yang, Agricultural Biotechnology Research Center, Taiwan, China 

Anti-metabolic function and mechanism of B. pilosa (Asteraceae) and its bioactive molecules 

18:20-18:35 OL1: Adriana Trifan, Grigore T. Popa University of Medicine and Pharmacy Iasi, Romania 

Natural compounds as boosters of terbinafine activity against dermatophytes 

18:35-18:50 OL2: Ardiansyah, Universitas Bakrie, Indonesia 

The bioactivity of Indonesian fermented rice bran 

18:50-19:05 OL3: Patricia M. de Farias, Federal University of Ceará, Brazil 

Protective effect of Opuntia ficus-indica encapsulated extract on ethanol-induced gastric injury 

19:05-19:20 OL4: Amanda Leite Bastos-Pereira, University of the Santa Catarina State, Brazil 

Antinociceptive activity of three Galianthe palustris extracts. 

  Session 2  

Flavonoids in food and medicine    

(Esra Capanoglu, Chongde Sun) 

19:40-20:05 IL3: Hang Xiao, University of Massachusetts, USA 

The role of gut microbiota on the biotransformation and biofunction of citrus flavonoid polymethoxyflavones 

20:05-20:30 IL4: Pradeep K. Sengupta, University of Calcutta, India 

Interactions of bioactive plant flavonoids with human hemoglobin: spectroscopic and molecular modelling studies 

20:30-20:55 IL5: Ali Rashidinejad, Massey University, New Zealand 

Flavonoid delivery systems and their incorporation into medicinal food products 

20:55-21:10 OL5: Marcella Denaro, University of Messina, Italy 

Citrus flavanones: strong COX-2 inhibitors potentially useful in inflammatory bowel diseases 

21:10-21:25 OL6: Davide Barreca, University of Messina, Italy 

Biotechnological and health promoting properties of flavonols: an update view 

 Session 3  

Functional Foods (I) 

(Avi Shpigelman, Chao Zhao) 

21:40-22:05 IL6: Hui-Min David Wang, National Chung Hsing University, Taiwan, China 

A new method on (3S,3’S) astaxanthin preparation for damage tissue repair and against metastatic melanoma 

22:05-22:30 IL7: Alejandro G. Marangoni, University of Guelph, Canada  

Lipase-catalyzed glycerolysis transforms oils into structural fats with diverse functionalities 

22:30-22:55 IL8: Fai-Chu Wong, Universiti Tunku Abdul Rahman, Malaysia  

Functional and structural characterization of laccase-catalyzed, ferulic acid-mediated, fennel seed protein 

crosslinking conjugate 

22:55-23:20 IL9: Moklesur Rahman Sarker, State University of Bangladesh, Bangladesh 

Immunomodulating activities of a novel nutraceutical formulation (Super-Boost) in immune-compromised Swiss 

Albino rats: a prospective supplement for the prevention of COVID-19  
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23:20-23:35 OL7: Mohamed Elashal, Menoufia University, Egypt 

Recent insights into chemical and pharmacological studies of bee bread 

23:35-23:50 OL8: Paz Otero, University of Vigo, Spain 

New toxic microalgae metabolites and their presence in marine food products 

23:50-00:05 OL9: Eduardo Bruno Macêdo Viana, State University of Southwestern Bahia, Brazil 

Functional potential of palm juice (Nopalea cochenillifera L. Salm-Dyck) flavored with pineapple 

 26 August 

Session 4 

Polyphenols and health (I) 

(Elwira Sieniawska, Baiyi Lu) 

00:15-00:45 PL4: Li-Shu Wang, Medical College of Wisconsin, USA 

A food-based approach for cancer immunoprevention 

00:45-01:10 IL10: Esra Capanoglu, Istanbul Technical University, Turkey 

Bioaccessibility and bioavailability of cranberrybush (Viburnum opulus) polyphenols using a combined assay of 

simulated in vitro digestion and Caco-2 cell model: effects of food matrix and non-thermal treatments 

01:10-01:35 IL11: Ana Clara Aprotosoaie, Grigore T. Popa University of Medicine and Pharmacy Iasi, Romania 

Modulatory effects of plant polyphenols on genomic damage and their clinical relevance 

01:35-01:50 OL10: Filipa Mandim, Universidad de Salamanca, Spain 

How does the maturation state of cardoon bracts influence its phenolic composition and bioactivity? 

01:50-02:05 OL11: Sümeyra Gültekin, Biotechnology Research Center of Ministry of Agriculture and Forestry, Turkey 

Recent developments of dietary supplements and polyphenols on immune system: mechanism of action and clinical 

implications 

02:05-02:20 OL12: Jianbo Xiao, University of Vigo, Spain  

Stability of quercetin in cell culture 

 Session 5  

Natural products resources (I) 

(Aline Priscilla Gomes da Silva, Lijun You) 

02:30-02:55 IL12: Adam Matkowski, Wroclaw Medical University, Poland 

Making friends with foes – remarks on utilizing invasive plants as medicinal herbs 

02:55-03:20 IL13: Thilahgavani Nagappan, Universiti Malaysia Terengganu, Malaysia  

Bioprospecting the potential of Murraya koenigii and Murraya paniculata from Terengganu, Malaysia 

03:20-03:45 IL14: Amir Reza Jassbi, Shiraz University of Medical Sciences, Iran 

Cytotoxic constituents of sponges associated bacteria from the Persian Gulf 

03:45-04:00 OL13: Eslam Shedid, Menoufia University, Egypt 

Cyanobacteria - from the oceans to the potential biotechnological and biomedical applications 

04:00-04:15 OL14: Dimas Rahadian Aji Muhammad, Universitas Sebelas Maret, Indonesia 

Phytochemicals and bioactivity potency of Indonesian culinary herbs and spices 

04:15-04:30 OL15: Yit-Lai Chow, Universiti Tunku Abdul Rahman, Malaysia 

Caenorhabditis elegans, a versatile screener for phytochemical bioactivities  

04:30-04:45 OL16: Shivraj Hariram Nile, Zhejiang Chinese Medical University, China 

Food waste to health- Bioactive compounds from food biowaste as an antioxidant, anticancer and enzyme inhibitors 

 Plenary lecture 2 

(Jianbo Xiao) 

14:00-14:30 PL5: Maurizio Battino, Polytechnic University of Marche, Italy 

Unraveling the molecular mechanisms underlying the healthy effects elicited by honey bioactive compounds 

14:30-15:00 PL6: Yoshinori Marunaka, Kyoto Industrial Health Association, Japan 

Stimulatory mechanisms of mice airway ciliary beating by Hochu-ekki-to (TJ-41) via elevation of intracellular Ca2+ 

concentration mediated through enhancement of TRPV4 expression 

15:00-15:30 PL7: Lillian Barros, Instituto Politécnico de Bragança, Portugal 

Food additives from natural origin: extraction, stabilization and application 

 Session 6  

Anti-obesity natural products  

(Maria Daglia, Elwira Sieniawska) 

15:55-16:25 PL8: Milen I. Georgiev, Center of Plant Systems Biology and Biotechnology, Bulgaria 

Obesity management potential of plant extracts and their active principles   

16:25-16:40 OL17: Luigi Milella, University of Basilicata, Italy 

Hura crepitans L. extract as source of bioactive phytochemicals delivered in liposomal formulation 

16:40-16:55 OL18: Saioa Gomez-Zorita, University of the Basque Country, Spain 

Compartive effects of resveratrol and its analog pterostilbene on obesity and non-alcoholic fatty liver disease 

16:55-17:10 OL19: Garcia-Diaz DF, Universidad de Chile, Chile 

Calafate, a Chilean native fruit, a potential double hit against obesity and its co-morbidities 
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17:10-17:25 OL20: Sofia Parrasia, University of Padua, Italy 

Obesity and brain autophagy: preventive effects of chronic pterostilbene administration in a murine model of HFD-

induced obesity 

17:25-17:40 OL21: Stefano Dall’Acqua, University of Padova, Italy 

Food as source of hypocholesterolemic agents: isolation of Citrus bergamia compounds with LDLR and PCSK9 

modulation properties 

 Session 7  

Bioactives and gut microbiota  

(Alejandro G. Marangoni, Fang Chen) 

18:00-18:25 IL15: Takao Nagano, Ishikawa Prefectural University, Japan 

Impact of dietary soyasaponins on contact hypersensitivity and gut microbiota in mice 

18:25-18:50 IL16: Quancai Sun, Jiangsu University, China  

Permethrin promoted adipogenesis via disrupting intestinal microbiota in C57BL6J mice  

18:50-19:05 IL17: Sonia G. Sáyago-Ayerdi, Tecnológico Nacional de México, Mexico 

Relevance of evaluate gastrointestinal digestion & colonic fermentation in food technology: Metabolites and 

bioconversion of bioactive compounds 

19:05-19:20 OL22: Jianhui Liu, Nanjing University of Finance & Economics, China 

Metagenomic analysis of gut microbiota in high-fat diet-induced obese C57BL/6J mice fed with polyphenol-rich 

green tea, oolong tea, and black tea 

19:20-19:35 OL23: Ting Li, Shaanxi Normal University, China 

The molecular mechanism of stachyose reshaping the gut microbiota via small intestinal epithelial cells-secreted 

miRNA in mice 

19:35-19:50 OL24: Pan Wang, Beijing Academy of Agriculture and Forestry Sciences, China 

Resveratrol reduces obesity in high-fat diet-fed mice via modulating the composition and metabolic function of the 

gut microbiota 

19:50-20:05 OL25: Zhi Xiang Ng, University of Nottingham - Malaysia campus, Malaysia 

Role of fermentation and drying in valorizing shiny bush (Peperomia pellucida (L.) Kunth) as herbal tea: a 

perspective from phytochemicals, functional activity and sensory quality 

 Session 8 

Natural Antimicrobials  

(Sonia G. Sáyago-Ayerdi, Hesham R. El-Seedi) 

20:30-20:55 IL18: Céline Rivière, University of Lille, France 

Antimicrobials in human and plant health:what place for specialized plant metabolites? 

20:55-21:20 IL19: David Touboul, Université Paris-Saclay, France 

Dereplication, annotation, and characterization of 74 potential antimicrobial metabolites from Penicillium 

sclerotiorum using t-SNE molecular networks 

21:20-21:45 IL20: Elwira Sieniawska, Medical University of Lublin, Poland 

Targeting mycobacteria metabolic regulation by natural products 

21:45-22:10 IL21: Baojun Xu, Beijing Normal University–Hong Kong Baptist University United International College, 

China 

Wound healing effects of sea bass (Lateolabrax maculatus) and their molecular mechanisms 

22:10-22:25 OL26: Anil Kumar Chauhan, The Ohio State University, USA 

Therapeutic potential of isorhamnetin against E. coli induced Sepsis 

22:25-22:40 OL27: María Cecilia Carpinella, Universidad Católica de Córdoba, Argentina  

Compounds from the flora of Argentina and their synthetic derivatives in the battle against resistant microorganisms 

22:40-22:55 OL28: Anita Suri, Jenderal Soedirman University, Indonesia 

Analysis GC-MS and antibacteria of polar components lemongrass extract using solvent multi-step extraction with 

microwave-assisted extraction (MAE) 

 Session 9 

Natural products biotechnology 

(Tatiana V. Matveeva, Guoyin Kai) 

23:15-23:40 IL22: Jutta Ludwig-Müller, Technische Universität Dresden, Germany 

Interaction of the endophytic fungus Cyanodermella asteris with a non-natural host plant and its potential to produce 

bioactive compounds 

23:40-00:05 IL23: Tatiana V. Matveeva, 1 St. Petersburg State University, Russia 

CT-DNAs of naturally transgenic plants and their possible functions 

00:05-00:30 IL24: Pan Liao, Purdue University, USA 

Discovery of thymohydroquinone biosynthesis in Lamiaceae 

00:30-00:55 IL25: Katalin Patonay, Eszterházy Károly University, Hungary 

Experimental cultivation of Hungarian Mentha longifolia (L.) L.– Genotype-dependent features in the antioxidant 
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profile 

00:55-01:10 OL29: Luigi Lucini, Università Cattolica del Sacro Cuore, Italy 

Elicitors: a sustainable approach to modulate phenolic profile and functional traits in plants 

 27 August 

Session 10 

Phytochemical profile (I) 

(Dunja Ńamec, Mingquan Guo) 

01:30-01:55 IL26: Aline Priscilla Gomes da Silva, Michigan State University, USA 

Does early leaf removal enhance the anthocyanins and proanthocyanidins profile in grapes (Vitis vinifera L.)? 

01:55-02:20 IL27: Gokhan Zengin, Selcuk University, Turkey 

Chemical characterization, biopharmaceutical effects of Epilobium hirsutum extracts: From lab bench to functional 

applications 

02:20-02:35 OL30: Hassan Rezadoost, Shahid Beheshti University, Iran 

A comprehensive study on chemical profiling of Cichorium intybus L. distillate: a quality control case study  

02:35-02:50 OL31: Ying Jin, Taylor’s University, Malaysia 

Characterization of chemical properties and in vivo serum cholesterol level of refined red palm-pressed Mesocarp 

Olein 

02:50-03:05 OL32: Sena Bakir, Recep Tayyip Erdogan University, Turkey 

Evaluation of changes at bioactive compounds in elderberry added dairy products by days 

03:05-03:20 OL33: Desislava I. Mantovska, Sofia University, Bulgaria 

Biological activity and NMR-fingerprinting of Balkan endemic species Stachys thracica Davidov 

03:20-03:35 OL34: Beatriz H. Paschoalinotto, Instituto Politécnico de Bragança, Portugal   

The influence of lemon thyme in the phenolic composition and bioactive properties of medicinal and aromatic plants 

tisanes   

03:35-03:50 OL35: Kaviya Mohandass, Bharathiar University, India 

Analysis and identification of the phytoconstituents of Boerhavia diffusa 

 Session 11  

Natural anti-cancer agents (I) 

(Young-Joon Surh, Sevgi Gezici) 

14:00-14:30 PL9: Marc Diederich, South Korea 

Natural compounds induce immunogenic cell death in cancer 

14:30-14:55 IL28: Hye-Kyung Na, Sungshin Women’s University, South Korea 

A catechol isoquinoline salsolinol suppresses the growth of liver cancer by heme oxygenase-1 expression  

14:55-15:10 OL36: Fui Fui Lem, Hospital Queen Elizabeth, Malaysia 

Withanolides, The hidden Gem in Physalis minima: A mini review on their anti-inflammatory, anti-

neuroinflammatory and anti-cancer effect 

15:10-15:25 OL37: Florensia Irena Napitupulu, Indonesia International Institute for Life Sciences, Indonesia 

Inhibition of colon cancer cells proliferation by Andaliman (Zanthoxylum acanthopodium DC.) fruit extract 

15:25-15:40 OL38: Jiaqiao Li, Xi’an Jiaotong University, China 

Epigallocatechin gallate targets FTO and stimulates autophagy and apoptosis in an mRNA m6A-dependent manner 

in non-small-cell lung cancer A549 cells 

15:40-16:05 IL29: Maria-José U. Ferreira, Universidade de Lisboa, Portugal 

Overcoming multidrug resistance in cancer by natural compounds and hemi-synthetic derivatives 

 Session 12  

Functional foods (II)  

(Krystyna Skalicka-Woźniak, Xinwei Jiang) 

16:30-16:55 IL30: Maria Daglia, University of Napoli Federico II, Italy 

Brown propolis: new evidence for an old remedy 

16:55-17:20 IL31: Tsun-Thai Chai, Universiti Tunku Abdul Rahman, Malaysia 

Discovery of bioactive peptides from food and non-food sources 

17:20-17:45 IL32: Incinur Hasbay, TUBITAK Marmara Research Center, Turkey 

Resistant starch: Health effects and applications in functional bakery products 

17:45-18:10 IL33: Alessandro Di Minno, University of Napoli Federico II, Italy 

Aloe vera (L.) Burm. f. gel: correlation between hydroxyanthracene derivative contamination and genotoxicity 

18:10-18:25 OL39: Daniel Asfaw Kitessa, Wollega University, Ethiopia  

Characterization of Shameta: Traditional fermented porridge to improve nutritional status of lactating mothers  
18:25-18:40 OL40: Giovanni Caprioli, University of Camerino, Italy 

Spent coffee ground and silverskin: two coffee by-products as promising source of nutraceuticals   

18:40-18:55 OL41: Łukasz Woźniak, Institute of Agricultural and Food Biotechnology, Poland 

Galactolipids - biological activity and extraction from waste products 
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 Session 13 

Food processing technology  

(Paula Bourke, Lu Li) 

18:50-19:15 IL34: Tarun Belwal, Zhejiang University, China 

Innovative hybrid techniques in food science and processing: changing food chemistry and functionality 

19:15-19:30 OL42: Mohsen Gavahian, National Pingtung University of Science and Technology, Taiwan, China 

Ohmic heating for extraction of phytochemicals from food processing by-products: enhancing the resource 

efficiency to achieve sustainable development goals 

19:30-19:45 OL43: Pei Lou Wong, Universiti Putra Malaysia, Malaysia 

Metabolomics analysis discover the bioactive phytochemicals of Ardisia elliptica 

19:45-20:00 OL44: Amritpreet Kaur Minhas, The Energy and Resources Institute, India 

Processing biotechnological interventions for developing fortified algal food products as health food 

20:00-20:15 OL45: Anurag Singh, National Institute of Food Technology Entrepreneurship and Management (NIFTEM), 

India 

Processing of Bael (Aegle marmelos): A fruit rich in phytochemicals 

 Session 14  

Bioactivity of natural products (II) 

(Mohamed A. Farag, Lingjun Ma) 

20:40-21:05 IL35: Chwan-Li (Leslie) Shen, Texas Tech University Health Sciences Center, USA 

Bioactive compounds for neuropathic pain: findings from preclinical studies 

21:35-22:00 IL36: Pharkphoom Panichayupakaranant, Prince of Songkla University, Thailand 

Effects of standardized [6]-gingerol extracts and [6]-gingerol on isolated ileum and lower esophageal sphincter 

contractions in mice 

22:00-22:15 OL46: Georgiana Damian, ―Victor Babeș‖ University of Medicine and Pharmacy, Romania 

Effects of coenzyme Q10 supplementation on cardiovascular health 

22:15-22:30 OL47: G. Akilandeswari, Bharathiar University, India 

In vitro antioxidant efficacy of Andrographis paniculate and Rhinacanthus nasutus leaf extracts 

22:30-22:45 OL48: Gamze Toydemir, Alanya Alaaddin Keykubat University, Turkey 

Role of AhR in health and disease: Effects of dietary regulators 

22:45-23:00 OL49: P. Garcia-Perez, University of Vigo, Spain 

Phenolic profiling and in vitro biological activities of different Asteraceae medicinal plants 

 Session 15 

Bioaccessibility and bioavailability of polyphenols 

(Esra Capanoglu, Jianbo Xiao) 

23:20-23:50 PL10: Randolph RJ Arroo, De-Montfort University, UK 

Pharmacokinetics and pharmacology of simple phenolics 

23:50-00:15 IL37: Maria H. Ribeiro, Universidade de Lisboa, Portugal 

Exploring biotechnology to improve the bioavailability and bioactivity of polyphenols glycosides 

00:15-00:40 

(28 August) 

IL38: Zoriţa Diaconeasa, University of Agricultural Science and Veterinary Medicine, Romania 

Novel delivery systems of anthocyanins in vitro   

00:40-00:55 

(28 August) 

OL50: Ibrahim Khalifa, Benha University, Egypt 

Mono- and di-glucoside anthocyanins promoted β-Lg-digestion: Effect of the noncovalent and covalent binding on 

the protein digestibility 

00:55-01:10 

(28 August) 

OL51: Senem Kamiloglu, Bursa Uludag University, Turkey 

Effect of milk, sugar or sweetener addition on the bioaccessibility of Terebinth coffee polyphenols 

01:10-01:25 

(28 August) 

OL52: Merve Tomas, Istanbul Sabahattin Zaim University, Turkey 

Effect of protein (sodium caseinate) addition on phenolics and in vitro bioaccessibility of sour cherry puree 

 28 August 

Session 16 

Essential Oils 

(Sonia G. Sáyago-Ayerdi, Mauricio Ariel Rostagno) 

01:40-02:05 

 

IL39: Paula Bourke, University College Dublin, Irland 

Combining plant essential oils in a cold plasma functionalised edible coating for Modified atmosphere packaged 

fresh poultry shelf-life extension 

02:05-02:20 

 

OL53: Paula Kusiakiewicz, Wroclaw Medical University, Poland 

Chemistry, oxidative stability and bioactivity of cold pressed prickly pear, pomegranate and blackcurrant seed oil 

02:20-02:35 

 

OL54: Yamini Tak, Agriculture University, India 

Coriander essential oil: A promising source of bioactive and nutraceuticals 

02:35-02:50 

 

OL55: Akinleye S. Akinrinde, University of Ibadan, Nigeria 

The protective effect of Nigella sativa oil against cadmium-induced intestinal toxicity is associated with promotion 
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of anti-inflammatory mechanisms, mucin expression and microbiota integrity 

02:50-03:05 

 

OL56: N. Riada, University Blida 1, Algeria 

Surfactant assisted hydrodistillation performance of the essential oil of the brown alga Dictyopteris polypodioides 

 Session 17 

Hepatoprotective effects of phytochemicals 

 (Thomas Efferth) 

03:20-03:45 

 

IL40: Haroon Khan, Abdul Wali Khan University Mardan, Pakistan 

Evaluation of hepatoprotective effects of crude methanolic extract of Datura metel L. in mice 

03:45-04:00 

 

OL57: Mahendra Pal Singh, Mayo Clinic-Rochester, USA 

PARP-1 Regulates autophagy activation and sensitizes hepatoma cells against cisplatin in combination of morin 

hydrate 

04:00-04:15 OL58:  G Durai Muthu Mani , SRM Arts and Science College, India                                      
Hepatoprotective effect of Euphorbia thymifolia and Euphorbia hirta leaves on the carbon tetrachloride-induced rats 

04:15-04:30 OL59: Iñaki Milton-Laskíbar, University of the Basque Country, Spain 

Role of gut microbiota composition and intestinal permeability in the hepatoprotective effects of pterostilbene and 

resveratrol in rats featuring high-fat high-fructose feeding induced hepatic steatosis 

 Session 18 

Natural anti-cancer agents (II) 

(Natańa Poklar Ulrih, Xiumin Chen) 

14:00-14:30 PL11: Thomas Efferth, Johannes Gutenberg University, Germany 

Cancer therapy with artemisinin derivatives: state of the art 

14:30-14:55 IL41: Yun Suk Huh, Inha University, South Korea 

Antiproliferative activity of methanolic extract of Basella alba against colorectal cancer cell lines 

14:55-15:20 IL42: Francesca Giampieri, Polytechnic University of Marche, Italy 

Anticancer effects of dietary bioactive compounds 

15:20-15:45 IL43: Sevgi Gezici, Kilis 7 Aralik University, Turkey 

Olive stone: A new source of nervonic acid for plant-based drug discovery of neurodegenerative diseases 

15:45-16:00 OL60: Arti Nile, Konkuk University, South Korea 

Erythrodiol and uvaol induce apoptosis and autophagy via the ROS-mediated mitochondrial depolarization and 

MAPK activation in colorectal cancer cell line  

16:00-16:15 OL61: Mohd Adzim Khalili Rohin, Universiti Sultan Zainal Abidin, Malaysia.  

Anti-proliferative properties of new variety organic rice MRQ74 extracts against colon cancer cell lines 

16:15-16:20 OL62: Gloria Y. Gutierrez-Silerio, Universidad Autónoma de Querétaro, Mexico 

Methanolic extracts of avocado (Persea americana var. Hass) mesocarp reduce cell viability of colon cancer cells. 

 Session 19 

Natural enzyme inhibitors 

(Nilufar Z. Mamadalieva, Yuchen Zhu) 

16:40-17:05 IL44: Ilkay Erdogan Orhan, Gazi University, Turkey 

Emboldening natural products with enzyme inhibitory capacity: A thrilling hunting in the Lab 

17:05-17:30 IL45: Siau Hui Mah, Taylor’s University, Malaysia 

Xanthones with acetylcholinesterase inhibitory activities 

17:30-17:55 IL46: Natańa Poklar Ulrih, University of Ljubljana, Slovenia 

Inhibition of 3-chymotrypsin like protease (3CLpro) of SARS-CoV-2 by selected plant polyphenols 

17:55-18:10 OL63: Magdalena Maciejewska-Turska, Medical University of Lublin, Poland 

Preliminary acetylcholinoesterase inhibitory activity of polyphenolic constituents from red clover and their 

identification using LC/PDA/ESI-QTOF-MS/MS method 

18:10-18:25 OL64: Lijun Sun, Northwest A & F University, China 

Caffeoyl moiety decreased the binding and inhibitory activity of quinic acid against α-amylase: The reason why 

chlorogenic acid is a weak enzyme inhibitor 

 Session 20  

Analytical technology 

(Amir Reza Jassbi, Xiaojun Huang)  

21:00-21:25 IL47: Mauricio Ariel Rostagno, University of Campinas, Brazil 

2D PLE-SPE×HPLC-PDA for comprehensive analysis of phenolic compounds from natural products 

21:25-21:50 IL48: Nilufar Z. Mamadalieva, the Academy Sciences of Uzbekistan, Uzbekistan 

Analysis of differentiated chemical components between 20 Astragalus species by UHPLC-MS/MS combined with 

chemometrics 
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21:50-22:15 IL49: Jiyong Shi, Jiangsu University, China 

Study on nondestructive determination of two-dimensional distribution map of quality index in food/agricultural 

product 

22:15-22:30 OL65: Santhosh Chinnaraj, Periyar University, India 

Green synthesis of silver nanoparticle using goniothalamus wightii on graphene oxide nanocomposite for effective 

voltammetric determination of metronidazole 

22:30-22:45 OL66: Fatma Gül Coşgunçelebi, Gazi University, Turkey 

Conservative management of endometriosis with Malva neglecta Wall. and determined the chemical profile by LC-

MS/MS 

22:45-23:00 OL67: Dabing Ren, Kunming University of Science and Technology, China 

Chemical profiling of Yunnan tea during manufacturing and brewing by mass spectrometry and chemometrics 

23:00-23:15 OL68: Mulate Zerihun, University of Queensland, Australia 

Predication of Quality Parameters for Different Sorghum Varieties Based on Near-infrared Spectroscopy 

23:15-23:30 OL69: Daniela Andrea Ramirez, Universidad Nacional de Cuyo, Argentina 

Organosulfur compounds permeability across several biological barriers employing immobilized artificial membrane 

chromatography. 

 29 August 

Section 21  

Natural products resources (II) 

（Elwira Sieniawska, Jiyong Shi） 

00:00-00:25 IL50: Carlos L. Cespedes-Acuña, University of Bio-Bío, Chile 

Aristotelia chilensis (Mol) Stunz, “Maqui” a new source of bioactive molecules? 

00:25-00:50 IL51: Shaden A. M. Khalifa, Stockholm University, Sweden 

An overview of bee products and their biological activities 

00:50-01:15 IL52: Simona Dragan, University of Medicine and Pharmacy Victor Babes Timisoara, Romania 

Biofunctionality and cardiovascular health benefits of cocoa – an update 

01:15-01:30 OL70: Devesh Tewari, Lovely Professional University, India 

Kumaun Himalaya: A treasure for natural products drug discovery 

01:30-01:45 OL71: Olufunke Ajeigbe, Federal University of Technology, Nigeria 

The modulatory effects of Ficus exasperata and Ficus asperifolia enriched biscuits on erectile function in L-NAME 

induced hypertensive rats 

01:45-02:00 OL72: Nélida Nina, Universidad de Talca, Chile 

Saponins from Chilean bean landraces 

02:00-02:15 OL73: Eleonora Spinozzi, University of Camerino, Italy 

Carlina acaulis: from its use in food supplements to promising insecticidal applications 

 Section 22 

Bioactivity of natural products (III) 

(Zoriţa Diaconeasa, Hu Hou) 

02:30-02:55 IL53: Thomas Netticadan, Canadian Centre for Agri-Food Research in Health and Medicine, Canada 

Oat beta-glucan limits the development of severe hypertension and cardiac dysfunction in an animal model of 

hypertension. 

02:55-03:20 IL54: Mohammad Hosein Farzaei, Kermanshah University of Medical Sciences, Iran 

Polyphenols: Promising natural compounds for the treatment of SARS-CoV-2-induced lung damages 

03:20-03:35 OL74: Kalaiarasan Vijayakumar, Sri Meenakshi Vidiyal Arts and Science College, India 

Effect of Psidium guajava extract and their fraction to the HepG2 cell lines against the carbon tetrachloride-induced 

cytotoxicity 

03:35-03:50 OL75: Dongdong Wang, University of Vienna, Austria 

Soraphen A enhances macrophage cholesterol efflux via indirect LXR activation and ABCA1 upregulation 

03:50-04:05 OL76: Shahid Ali Rajput, South China Agricultural University, China 

Ginsenoside Rb1 prevents deoxynivalenol-induced immune injury via alleviating oxidative stress and apoptosis in 

mice 

04:05-04:20 OL77: Mamata Panthi, Tribhuvan University, Kathmandu, Nepal 

Bioactivity evaluations of leaf extract fractions from young barley grass and correlation with their phytochemical 

profiles 

 Section 23 

 Ethnomedicine and ethnopharmcology 

(Salah Akkal, Nilufar Z. Mamadalieva) 

13:30-14:00 PL12: Hesham R. El-Seedi, Uppsala University, Sweden 

Food and traditional natural products as alternative medicine in contemporary time between facts and fictions  

14:00-14:25 IL55: Bunleu Sungthong, Mahasarakham University, Thailand 
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Ethnomedicinal plant utilization of certified folk healers on therapeutic purposes in Buriram Province, Thailand 

14:25-14:50 IL56: Nazim Sekeroglu, Kilis 7 Aralik University, Turkey 

Herbal coffees: Healthy & functional beverages 

14:50-15:15 IL57: Ipek Suntar, Gazi University, Turkey 

The role of medicinal plants on pseudopregnancy 

15:15-15:30 OL78: Erna Karalija, University of Sarajevo, Bosnia and Herzegovina 

Potential of Salix retusa as a natural source of catechins in traditional medicine 

15:30-15:45 OL79: José Pinela, Instituto Politécnico de Bragança, Portugal 

From wild edible plants to contemporary foods: Nutritional and phytochemical studies with vegetables and spices 

15:45-16:00 OL80: Tuguldur Altangerel, Institute of Traditional Medicine and Technology, Mongolia 

Biological activity study of the traditional drug medicine naru-3 

16:00-16:15 OL81: Ramón Marcos Soto-Hernández, Colegio de Posgraduados, México 

Metabolites for therapeutic and nutraceutical use in genotypes of Sechium spp. 

16:15-16:30 OL82: João Victor Dutra Gomes, University of Brasilia, Brazil  

Brazilian native plants as source of herbal medicines 

 Session 24 

Metabolomics analysis 

(Ipek Süntar, Jiaoyan Ren) 

16:50-17:20 PL13: Mohamed Ali Farag, American University in Cairo, Egypt 

Metabolomics gateway for milestone discoveries in the prehistoric and post genomic era 

17:20-17:50 PL14: Jesus Simal-Gandara, University of Vigo, Spain 

Metabolomics in understanding food function  

17:50-18:15 IL58: Nokwanda P. Makunga, Stellenbosch University, South Africa 

Through the looking glass: exploratory metabolomics of the medicinal South African 

18:15-18:40 IL59: Jian-Lin Wu, Macau University of Science and Technology, Macau, China 

Microbiota drive insoluble polysaccharides utilization via microbiome-metabolome interplay during Pu-erh tea 

fermentation 

18:40-18:55 IL60: Hongshun Yang, National University of Singapore, Singapore 

Effect of energy metabolism on the nutritive accumulation during the germination of organic mung bean 

18:55-19:10 OL83: Faridah Abas, Universiti Putra Malaysia, Malaysia 

NMR-based metabolomics approach for quality control of selected medicinal plants 

19:10-19:25 OL84: Ahmed Mediani, Universiti Kebangsaan Malaysia, Malaysia 

In vitro anticancer activity of some plants used in Algerian traditional medicine and chemical markers of the active 

plants using metabolomics approach 

 Session 25 

Polyphenols and health (II) 

 (Niranjan Koirala, Xiumin Chen) 

19:40-20:05 IL61: Lamuela –Raventós RM, University of Barcelona, Spain 

Biomarkers of polyphenols intake 

20:05-20:20 OL85: Ziba Guley, Alanya Alaaddin Keykubat University, Turkey 

Dietary polyphenols as potential prebiotics 

20:20-20:35 OL86: Małgorzata Wronkowska, Polish Academy of Sciences, Poland 

The glycation inhibitory activity of herbs from the Labiatae family and cookies with their contribution depends on 

phenolic and flavonoid compounds composition 

20:35-20:50 OL87: Hu Hou, Ocean University of China, China 

Non-enzymatic degradation of ready-to-eat sea cucumber and plant polyphenols interventional pathway 

20:50-21:05 OL88: E. Sanmuga Priya, Anna University BIT Campus, India 

Antiarthritic potential of hydrolysable tannin fraction isolated from Terminalia chebula fruits in collagen induced 

BALB/c mice 

21:05-21:20 OL89: Goutham V. Ganesh, SRM Institute of Science & Technology, India 

PTS alleviates macrophage dysregulation and cellular stress response under hyperglycemic micro-environment with 

heme 

 Session 26:  

Natural anti-inflammatory agents 

(José L. Quiles, Jing Wang) 

21:35-22:00 IL62: Andrea Beltrán-Noboa, Universidad de Las Américas, Ecuador  

Chemical and computational analysis for the identification of the anti-inflammatory mechanisms of the traditional 

plants Ocimum Basilicum and Ocimoum Tenuiflorum 

22:00-22:25 IL63: Domenico Trombetta, University of Messina,  Italy 

Targeting intestinal inflammation: betalains vs betalain-rich prickly pear extracts 
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22:25-22:40 OL90: Büşra Karpuz, Gazi University, Turkey 

Malva nicaeensis All. prevents the onset of inflammation on acetic acid-induced ulcerative colitis in rats  

22:40-22:55 

  

OL91: Nguyen Phan Khoi Le, University of Freiburg, Germany 

In vitro inflammation inhibition and drug-drug interaction potential of Salix pentandra extract using the SARS-CoV-

2 peptide and bacterial LPS challenge in human cells 

22:55-23:10 

  

OL92: Claudio Ferrante, Università degli Studi ―Gabriele d’Annunzio‖, Italy 

Unravelling the phytochemical composition and the pharma-cological properties of an optimized extract from 

Prunus mahaleb L. fruit: From traditional liqueur market to the pharmacy shelf Anti-inflammatory natural products 

23:10-23:25 OL93: Paolo Magni, Università degli Studi di Milano, Italy 

Cameroonian spice extracts modulate glucose uptake and inflammation in SW872 human liposarcoma cells 

 30 August 

Session 27  

Future stars in phytochemicals for medicine and foods 

(Li-Shu Wang, Francesca Giampieri) 

23:30-23:45 OL94: Athena Dong, Medical College of Wisconsin, USA 

Black raspberries and their microbial metabolites inhibit adenoma development and alter gut microbiome profiles in 

ApcMin/+ mice  

23:45-00:00 OL95: Carla Echeveste, Medical College of Wisconsin, USA 

Transplanting fecal material from wild-type mice fed black raspberries alters the immune system of recipient mice 

00:00-00:15 OL96: Massimiliano Gasparrini, Polytechnic University of Marche, Italy 

The efficacy of srawberry against LPS mediated-inflammatory disorders: a focus on the molecular mechanisms and 

the involved pathways 

00:15-00:30 

(August 30) 

OL97: Luca Mazzoni, Università Politecnica delle Marche, Italy 

The strawberry pathway: from the fruit quality toward the breast cancer preventive effect 

00:30-00:45 

(August 30) 

OL98: Silvia Sabbadini, Marche Polytechnic University, Italy 

Improved nutritional quality in fruit tree species through biotechnological approaches 

00:45-01:00 

(August 30) 

OL99: Stephanie May, The Beatson Institute for Cancer Research, UK 

Impact of black raspberries on the normal and malignant Apc deficient murine gut microbiome 

01:00-01:15 

(August 30) 

OL100: Laura Lavefve, University of Arkansas, USA 

Potential anti-inflammatory properties of berry volatiles 

01:15-01:30 

(August 30) 

OL101: Kevser Taban Akça, Gazi University, Turkey  

Flavonoids as potential aromatase inhibitors 

 Session 28 

Extraction and isolation technology 

(Avi Shpigelman, Mohsen Gavahian)   

01:40-02:05 

 

IL64: Krystyna Skalicka-Woźniak, Medical University of Lublin, Poland  

Phytochemicals in medicine and food - challenges and opportunities in their isolation 

02:05-02:30 

 

IL65: Celia B. Vargas-De-La-Cruz, Universidad Nacional Mayor de San Marcos, Peru 

Extraction and characterization of andean legumes from Peru using eco-friendly techniques with supercritical CO2 

(SFE) and accelerated solvents (ASE) 

02:30-02:55 

 

IL66: Edna Regina Amante, Federal University of Pará, Brazil 

Amazonian raw material integral valorization by cleaner production concepts 

02:55-03:10 

 

OL102: Xiaodan Shi, Nanchang University, China  

Characterization of polysaccharide from Pachyrhizus erosus roots: Optimization of extraction condition, functional 

properties, and rheological properties 

03:10-03:25 

 

OL103: Bo Eng Cheong, Universiti Malaysia Sabah, Malaysia 

Isolation of lupeol from the roots of Sabah Snake Grass aided by metabolic profiling  

03:25-03:40 

 

OL104: Simon Vlad Luca, Technical University of Munich, Germany 

Trapping multiple dual mode liquid-liquid chromatography: Separation of minor cannabinoids from hemp extracts 

03:40-03:55 

 

OL105: Maryam Alborz, Shiraz University of Medical Sciences, Iran 

Isolation and purification of bacterial flora, cytotoxic bioassay and chemical analyses of Axinella sponge-associated 

bacteria of the Persian Gulf 

03:55-04:10 

 

OL106: Aida A. Abd El-Wahed, Uppsala University, Sweden 

Unravelling the beehive air volatiles profile as analysed via solid-phase micro-extraction (SPME) and chemometrics 

04:10-04:25 

 

OL107: Mohsen Gozari, Iranian Fisheries Science Research Institute (IFSRI), Iran 

Cytotoxic screening of marine Streptomyces species isolated from the sponge Dysidea sp. from Kish Island, Persian 

Gulf, Iran 
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 Session 29 

Natural antidiabetic agents 

(Ilkay Erdogan Orhan, Suowen Xu) 

14:00-14:25 IL67: Jelena B. Popoviš-Djordjeviš, University of Belgrade, Serbia 

Antioxidant and antidiabetic potential of medlar fruits (Mespilus germanica L.) originated from Serbia 

14:25-14:50 IL68: W.S. Cheang, University of Macau, Macau, China 
Protection against endothelial dysfunction in diabetic and obesity: Panax Notoginseng saponins vs ethanolic extract 

14:50-15:05 OL108: Hammad Ullah, Department of Pharmacy, University of Naples Federico II, Italy 

Plum based diet as a preventive strategy against metabolic syndrome: An in vitro approach 

15:05-15:20 OL109: Manikandan Ramasamy, M.I.E.T. Arts and Science College, India 

Impact of Psidium guajava leaves extract on the streptozotocin-induced diabetic rats 

  Session 30 

Innovative technology in Drug Discovery 

(Hesham R. El-Seedi, Lijun You) 

15:40-16:10 PL15: R. Verpoorte, Leiden University, Netherland  

Natural deep eutectic solvents, nothing new under the sun 

16:10-16:35 IL69: Hidayat Hussain, Leibniz Institute of Plant Biochemistry, Germany 

Innovative chemical diversity: A potential path to drug discovery 

16:35-17:00 IL70: Georgi Georgiev Antov, Bulgarian Academy of Sciences, Bulgaria 

Nutrigenetics - a keystone of disease prevention and therapy 

17:00-17:25 IL71: Onur Bender, Ankara University, Turkey 

The impact of real-time cell analysis as an important part of phytochemicals-based systems biotechnology 

17:25-17:50 IL72: Freitas LAP, Universidade de São Paulo, Brazil 

The contribution of new technologies for phytochemicals in medicine 

17:50-18:05 OL110: Junfu Ji, China Agricultural University, China 

The in-vitro digestion behaviors of milk proteins acting as wall materials in powder encapsulation: Effects on the 

release of loaded blueberry anthocyanins 

18:05-18:20 OL111: Mahmoud Swilam, Menoufia University, Egypt 

Beyond the Pandemic: COVID-19 Pandemic changed the face of life 

 Session 31 

 Natural antioxidants 

(Niranjan Koirala, Jelena B. Popoviš-Djordjeviš) 

18:35-19:00 IL73: Avi Shpigelman, Israel Institute of Technology, Israel 

Flavonoid plant-protein interactions: The impact of flavonoid structure and implications on antioxidant capacity 

during shelf life. 

19:00-19:15 OL112: M. Jerline, Bharathiar University, India 

Free radical scavenging and antioxidant activities leaf and bark extracts of Peltophorum pterocarpum (DC.) Baker 

ex K Heyne 

19:15-19:30 OL113: Tilahun Abera Teka, Jimma University, Ethiopia 

Phytochemical profiles and antioxidant capacity of improved cowpea varieties and landraces grown in Ethiopia 

19:30-19:45 OL114: Nishant Kumar, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India 

Effects of antioxidant rich edible coating on the postharvest shelf-life of mango fruits 

19:45-20:00 OL115: Fadime Eryılmaz Pehlivan, University of Istanbul, Turkey 

Free radical scavenging and metal chelating activities of bitter melon (Momordica charantia L.) 

20:00-20:15 OL116: Irina Boksha, Mental Health Research Centre, Russia 

Succinate-containing antioxidant Mexidol as adjunctive therapy to antipsychotics in late onset schizophrenia 
 Session 32 

Natural products resources (III) 

(Hidayat Hussain, Yit-Lai Chow) 

20:30-20:55 IL74: Antonella Smeriglio, University of Messina, Italy 

Multidisciplinary approach to evaluate micromorphological, chemical and bilogical geatures of Citrus lumia seeds 

20:55-21:20 IL75: Vivek K. Bajpai, Dongguk University-Seoul, South Korea 

Metasequoia glyptostroboides as a potential source of diterpenoids with significant food and biomedical potential 

21:20-21:35 OL117: Sangeetha Thangavelu, Bharathiar University, India 

Coriandrum sativum and Petroselinum crispum – As a source of herbal medicine 

21:35-21:50 OL118: Panneerselvam Punniyakotti, Kanchi Shri Krishna College of Arts & Science, Inida 

Evaluation of cardioprotective potential of some indigenous medicinal plants 

21:50-22:05 OL119: Xiumin Chen, Jiangsu University, China 

The changes in the chemical composition, enzyme activity, bioactivity, and the organoleptic characteristics of coffee 

leaves during different tea processing procedures 
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 Session 33 

Computational Biology and bioinformatics 

(Lin Shi) 

22:20-22:45 IL76: Didem Şöhretoğlu, Hacettepe University, Turkey 

Alpha-glucosidase inhibitory properties of flavonoids: Mechanistic approaches merged with enzyme kinetics and 

molecular modelling 

22:45-23:00 OL120: B. Varalakshmi, Shrimati Indira Gandhi College, India 

In silico analysis and in vitro antibiofilm activity of Cnnamomum zeylanicum bark extract against biofilm-forming 

microbes 

23:00-23:15 OL121: Rajeev K Singla, Sichuan University, China 

Natural products for the treatment and management of dementia: current trends in 2016-2021 with aid of artificial 

intelligence and deep machine learning 

23:15-23:30 OL122: Kayode Azeez Abideen Abolanle, Babcock University, Nigeria 

Molecular docking studies on the effect of selected bioactive compounds from Phyllanthus niruri on some 

biomarkers of asthma and pneumonia 

23:30-23:45 OL123: M.P. Ngoepe, University of South Africa, South Africa 

In-silico analysis of the sars-cov-2 main protease inhibition by selected bioactive compounds of Phyllanthus niruri 

and Xylopia aethiopica 

 31 August  

Session 34  
Nanotechnology and biomaterials (I) 

(Ana Sanches Silva, Lei Chen) 

00:00-00:25 IL77: Seid Mahdi Jafari, Gorgan University of Agricultural Sciences and Natural Resources, Iran 

Development of phytochemical-loaded nanocarriers for the application in medicine and food 

00:25-00:50 IL78: Shruti Shukla, The Energy and Resources Institute, India 

Plant assisted Phyto-biomaterials as an advanced -Biocompatible tool for food delivery & diagnostic system 

00:50-01:05 OL124: K. Chandhirasekar, Periyar University, India 

Biosynthesis of selenium nanoparticles using mosquito larval extract for mosquitocidal activity 

01:05-01:20 OL125: Nermeen Yosri, Jiangsu University, China & Menoufia University, Egypt 

Venom of insects: current biochemical applications, nanotechnological interventions and future trends 

01:20-01:35 OL126: Charmaine G. Dias, Goa University, India  

Biogenic synthesis of zinc oxide nanoparticles using Cordyceps militaris: characterization and therapeutic 

investigation 

 Session 35 
Phytochemical profile (II) 

(Onur Bender, Shaden A. M. Khalifa) 

01:50-02:15 IL79: Dunja Ńamec, University North, Croatia 

Bioactive compounds in cruciferous vegetables: a role for plant survival in a changing environment and a benefit for 

human health 

02:15-02:30 OL127: Niranjan Koirala, Research Institute for Biotechnology and Biodiversity, Nepal 

Phytochemical screening and the effect of Trichosanthes dioica in high-fat diet-induced Atherosclerosis in Wistar 

Rats 

02:30-02:45 OL128: Kathirvel Bharathi, Bharathiar University, India 

Study on phytochemical constituents of Oleaeur opaea (Olives) 

02:45-03:00 OL129: Rahmouni N, Université des Frères Mentouri Constantine1, Algeria 

Phytochemistry and GC-MS analysis of Scabiosa stellata L. n-hexane extract  

03:00-03:15 OL130: Carla Pereira, Instituto Politécnico de Bragança, Portugal  

Chemical and bioactive profile of Cochlospermum angolensis Welw. formulations 

03:15-03:30 OL131: Somayeh Zare, Shiraz University of Medical Sciences, Iran 

Further oleanane and ursane type triterpenoids from Salvia grossheimii 

03:30-03:45 OL132: Mulate Zerihun, Melkassa Agricultural Research Center, Ethiopia 

Chemical investigation of Prosopis juliflora and its insecticidal activity against cotton and groundnut aphids 

03:45-04:00 OL133: Filip Nowaczyński, Medical University of Lublin, Poland  

Application of statistical modelling to develop new herbal composition possessing antioxidant properties 

04:00-04:15 OL134: Etil Guzelmeric, Yeditepe University, Turkey 
Phytochemical characterization, antioxidant, anticancer, and anti-mutagenic activities of buds, flowers, leaves and 

fruits of Myrtus communis L. 
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 Session 36 

Neuropharmacology of natural products 

(Vivek K. Bajpai, Quancai Sun) 

14:00-14:30 PL16: Alexander Panossian, EuroPharma USA Inc., USA 

Ginsenoside Rg5 differently regulates genes expression of neuronal cells in physiological and sub-physiological 

concentrations suggesting a potential soft acting beneficial effect in aging 

14:30-14:55 IL80: José L. Quiles, University of Granada, Spain 

Molecular mechanisms under the anti-Alzheimer properties of strawberries in vivo 

14:55-15:20 IL81: Noureddine Djebli, University of Mostaganem, Algeria 

Neuroprotective effect against the development of Alzheimer's disease of bioglucumin 

15:20-15:35 OL135: Razvan Stefan Boiangiu, Alexandru Ioan Cuza University of Iasi, Romania 

Ameliorative effects of cotinine and 6-hydroxy-L-nicotine in a scopolamine-induced zebrafish model of Alzheimer’s 

disease 

15:35-15:50 OL136: Lucian Hritcu, Alexandru Ioan Cuza University of Iasi, Romania 

Baicalein 5,6-dimethyl ether prevents memory deficits in the scopolamine zebrafish model by regulating cholinergic 

and antioxidant systems 

  Session 37 
Nanotechnology and biomaterials (II) 

(Shruti Shukla, Ningyang Li) 

16:10-16:35 IL82: Ana Sanches Silva, National Institute for Agricultural and Veterinary Research, Portugal 

Exploring new frontiers of active food packaging 

16:35-16:50 OL137: Ekta Jagtiani, Institute of Chemical Technology, India 

Advancements in nanotechnology for food science and industry 

16:50-17:05  OL138: Lee Wing Hin, Universiti Kuala Lumpur, Malaysia 

Enhanced lung cancer treatment using pulmonary delivery of curcumin and quercetion nanoparticles 

17:05-17:20 OL139: Shailendra Gurav, Goa University, India 

Fabrication, characterization and biological evaluation of naturosomal nanocarriers of Boswellic acids for improved 

anti-arthritic activity 

17:20-17:35 OL140: Sharvari Dessai, Goa University, India 

Bioflavonoid based phytosynthesis of titanium dioxide nanoparticles, characterization and biological evaluation 

17:35-17:50 OL141: Qingbin Guo, Tianjin University of Science and Technology, China 

Synthesis of arabinoxylan-catechin and ferulic acid conjugates: Structure, conformation characterization and 

bioactive potential 

17:50-18:05 OL142: Sina Siavash Moghaddam, Urmia University, Iran 

Green silver nanoparticles ameliorate yield and essential oil composition of garden thyme (Thymus vulgaris L.) 

exposed to UV-B stress 

 Workshop 

18:20-19:30 Prof. Dr. Mohamed Ali Farag, American University in Cairo, Egypt  

How to build a successful academic career? And tips for better scientific writing. 
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PhD student forum  
31 August  

Beijing time 
 Session 1 

Mentor: Ana Clara Aprotosoaie, Milen I. Georgiev, Celia B. Vargas-De-La-Cruz 

19:30-19:40 GL1 
Omar M. Khattab, Uppsala University, Sweden 

Identification and synthesis of bioactive royalisin derived from royal jelly 

19:40-19:50 GL2 
Jun Hu, Jinan University, China 

Development and application of glutamate/aspartate chemoselective probes  

19:50-20:00 GL3 

Meenatai G. Kamble, National Institute of Food Technology Entrepreneurship and 

Management (NIFTEM), India 

Encapsulation of Lactobacillus rhamnosus GG in spray dried green banana powder and its 

phytochemical and antioxidant characterization   

20:00-20:10 GL4 
Yaping Huang, Fujian Agriculture and Forestry University 

Research of structural changes of lotus seed resistant starch on proliferation promoting to 

bifidobacterium breve 

20:10-20:20 GL5 
Joana P. B. Rodrigues, Instituto Politécnico de Bragança, Portugal 

Bioactive properties of Ruscus aculeatus L.: an underexploited subshrub 

20:20-20:30 GL6 
Xiaolu Zhou, China Agricultural University, China 

Qiong bamboo shoots (QBS) reduces obesity in HFD mice by modulating the composition of the 

gut microbiota 

20:30-20:40 GL7 
William Gustavo Sganzerla,  University of Campinas, Brazil 

Recovery of phenolic compounds from subcritical water hydrolysis of brewer’s spent grains   

20:40—20:50 GL8 
Mengshi Xiao, China Ocean University, China 

Gene prediction of bacteriophage-borne glycanase and its application in the preparation of fucosyl- 

oligosaccharides  

20:50-21:00 GL9 
Izamara de Oliveira, Instituto Politécnico de Bragança, Portugal 

Chemical and bioactive characterization of Melissa officinalis L. subjected to sustainable 

cultivation: comparison between different extraction methods   

21:00-21:10 GL10 
Haolin Zhang, University of Macau, Macau, China 

Stability and metabolite profiling of dihydromyricetin in Dulbecco's Modified Eagle's Medium in 

competence with HepG2 cells  

21:10-21:20 GL11 
Anu Altangerel, Mongolian National University of Medical Sciences, Mongolia 

Effect of Marchin-13 on L-NAME induced hypertensive in rats 

21:20-21:30 GL12 
Yan Liu, Zhejiang University, China 

Osmanthus fragrans extracts and acteoside ameliorate chemically induced-murine colitis by 

regulating gut microbiota 

21:30-21:40 GL13 
Tsogzol Munkhtuul, International School of Mongolian Medicine, Mongolia 

The effect of drug Sapparin on the hemostasis system 

21:40-21:50 GL14 
Hui Liu, Shandong Agricultural University, China 

Quercetin mitigates brain insulin resistance and cognitive impairment in high-fat-high-fructose 

diet-induced obese mice 

21:50-22:00 GL15 
Anton Soria-Lopez, University of Vigo, Spain 

Combination of active packaging, nanoencapsulation of essential oils, and biosensors as a possible 

technology to increase food shelf-life and safety  

22:00-22:10 GL16 
Akinsipo B. Oyesolape, Tai Solarin University of Education, Nigeria 

Targeting the insulin receptor with silver nanoparticles synthesized with dioscorea bulbifera 

extract for the treatment of type II diabetes mellitus 

22:10-22:20 GL17 
Chen Jing, Guangdong Ocean University, China 

Preparation, structural features and antithrombotic activity of heparinoids from shrimp head 

22:20-22:30 GL18 
Jayasuriya Ravichandran, SRM Institute of Science and Technology, India 

Role of mangiferin in ameliorating angiogenesis under hyperglycemic condition through Nrf2 

signaling 

22:30-22:40 GL19 
Song Li, Nanchang University, China 

Utilization of four galactans by Bacteroides thetaiotaomicron A4 based on transcriptome 

22:40-22:50 GL20 

Justyna Szczepańska, Prof. Wacław Dąbrowski Institute of Agricultural and Food 

Biotechnology, Poland 

High pressure cooling-assisted homogenization: effect on oxidoreductases activity, phenolic 

compounds profile and antioxidant potential of cloudy apple juice 
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Session 2 

Mentor: Sonia G. Sáyago-Ayerdi, Mohsen Gavahian, Aline Priscilla Gomes da Silva 

23:05-23:15 GL21 
Yuan Liang, Jilin University, China 

Interactions of ginsenosides with various target proteins and their biological functions 

23:15-23:25 GL22 
Guoyu Sun, China Agricultural University, China 

Simultaneous quantitation of acrylamide, 5-hydroxymethylfurfural, and 2-amino-1-methyl-6-

phenylimidazo[4,5-b]pyridine using UPLC-MS/MS 

23:25-23:35 GL23 
Tandokazi Pamela Magangana, Stellenbosch University, South African 

To blanch or not to blanch? A simple blanching pre-treatment improves the extraction of valuable 

polyphenols in ’Wonderful’ pomegranate peel waste 

23:35-23:45 GL24 
Hui Zhang, Chinese Academy of Sciences, China 

Potential hypoglycemic and hypolipidemic bioactive components from Nelumbo nucifera leaves 

revealed by multi-target ultrafiltration HPLC-MS  

23:45-23:55 GL25 
Rossana Veviana Centeio Cardoso, Instituto Politécnico De Bragança, Portugal 

Cereal by-products from the milling industry: Source of nutrients and bioactive compounds 

23:55-00:05 GL26 
Yifan Cui, China Agricultural University, China 

Chinese yam alleviates DSS-induced mice colitisvia modulating gut microbiota 

00:05-00:15 GL27 
Eleomar O. Pires Jr, Instituto Politécnico de Bragança, Portugal 

Bioactive profile of the extract of the petals of Impatiens walleriana as a natural food coloring 

alternative 

00:15-00:25 GL28 
Yimei Zheng, Fujian Agriculture and Forestry University, China  

Molecular structure modification of ovalbumin through controlled glycosylation with dextran for 

its emulsibility improvement 

00:25—00:35 GL29 
Qiao Yang, Central South University of Forestry and Technology, China 

Phenolic acid profiling of Lactarius hatsudake, anti-cancer function and its molecular mechanisms 

00:35-00:45 GL30 
Izamara de Oliveira, Centro de Investigação de Montanha, Portugal 

Nutritional profile of papaya peels, pulp, and seeds (Carica papaya L.) 

00-45-00:55 GL31 
Yu Sun, Jiangsu University, China 

Investigation into the mechanism of γ-aminobutyric acid accumulation in coffee leaves under 

ultrasound stress through influencing the metabolites, microstructure, and enzyme activity 

00:55-01:05 GL32 
Cláudia Novais, Instituto Politécnico de Bragança, Portugal 

Bioactive potential of aromatic and medicinal plants traditionally used as condiments  

01:05-01:15 GL33 
Fangwei Liu, Nanchang University, China 

Gastrointestinal digestion and fermentation characteristics in vitro of breads incorporated with 

three different polysaccharides 

01:15-01:25 GL34 
Rafael Mascoloti Spréa, Instituto Politécnico de Bragança, Portugal 

Optimization of heat-assisted extraction of bioactive compounds from Thymus vulgaris L. 

01:25-01:35 GL35 
Zhao Jiaying, Nanchang University, China 

Comparison of nutritional compositions and antioxidant activities of different varieties of Mung 

beans 

01:35-01:45 GL36 
Seymanur Ertosun, Instituto Politécnico de Bragança, Portugal 

Extraction of bioactive compounds in bee pollen: A comparison study of green and conventional 

extraction techniques 

01:45-01:55 GL37 
Shi-Kang Chen, Nanchang University, China 

Comparative studies on structures of the polysaccharides from Hericium erinaceus of different 

regions  

01:55-02:05 GL38 
Monalisa Sahoo, Indian Institute of Technology Delhi, India 

Physicochemical, bioactive components and antioxidant activities of yam flours as affected by 

different drying methods 

02:05-02:15 GL39 
Tao Hong, Nanchang University, China 

Extraction, purification of water-soluble polysaccharide from green tea and structural 

characterization of HG type pectin fractions 

02:15-02:25 GL40 
Reddy K, Stellenbosch University, South Africa 

Metabolomics and molecular networking of wild populations of the genus Sceletium – an 

integrated approach 

  
September 1 

Session 3 

Mentor: Zoriţa Diaconeasa, Luigi Lucini, Nilufar Z. Mamadalieva 

14:40-14:50 GL41 
Krishnan Meenambigaia, Periyar University, India  

Phytochemicals mediated Zinc Oxide nanoparticles using Nilgirianthus ciliatus for the control of 

dengue vector, Aedes aegypti and food borne pathogen, Staphylococcus aureus 
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14:50-15:00 GL42 
Haihua Ji, Nanchang University, China 

In vitro gastrointestinal digestion and fermentation models and their applications in food 

carbohydrates 

15:00-15:10 GL43 
Filipa A. Fernandes, Instituto Politécnico de Bragança, Portugal 

Nutritional and chemical characterization of the fruit of Adansonia digitata L. 

15:10-15:20 GL44 
Li Yang, University of Macau, China 

The effect of high-carbohydrate diet on the bioavailability of polyphenols and its mechanism 

15:20-15:30 GL45 
Mariana C. Pedrosa, Instituto Politécnico de Bragança, Portugal 

Ultrasound-assisted extraction of leaves of the olive tree (Olea europaea L.): response surface 

analysis optimization approach  

15:30-15:40 GL46 
Xin Qi, Yanbian University, China 

Research progress on pharmacological components and pharmacological effects of Perilla 

15:40-15:50 GL47 
Dhruv Thakur, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India  

Oleogel as a frying medium for preparation of potato chips  

15:50-16:00 GL48 
Ruifeng Wang, Huazhong Agricultural University, China 

Anti-obesity activity of B-type proanthocyanidin dimers: a structure-activity relationship study  

16:00-16:10 GL49 
Agnese Spadi, Instituto Politécnico de Bragança, Portugal 

Chemical composition and bioactive properties of Eucalyptus globulus L. essential oil 

16:10-16:20 GL50 
Yangyang Jia, Huazhong Agricultural University, China 

Effect of persimmon tannins on the emulsification characteristics of persimmon pectin  

16:20-16:30 GL51 
Myadagbadam Urtnasan, Institute of Traditional Medicine and Technology, Mongolia 

The validation of HPLC method of piperine determination in Haliforte capsule 

16:30-16:40 GL52 
Jinjin Liu, Nanchang University, China 

Effect of different treatments on the anthraquinones of Cassia obtusifolia seeds polysaccharides 

and its chemical composition 

16:40-16:50 GL53 
Jargalsaikhan Gombodorj, Mongolian National University of Medical Sciences, Mongolia 

The effect of khurtsiin deed-6 on nitroglycerin induced migraine model in rat  

16:50-17:00 GL54 
Lingchao Miao, University of Macau, Macau, China 

Anti-diabetic potential of apigenin, luteolin, and baicalein via partially activating PI3K/Akt/Glut-4 

signaling pathways in insulin-resistant HepG2 cells 

17:00-17:10 GL55 

Iyanuoluwa Olubukola Ademola, Federal University of Technology, Nigeria 

Anti-amnestic effect of caffeine, catechin and theobromine on scopolamine-induced cognitive and 

neurochemical impairments in Wistar albino rats 

17:10-17:20 GL56 
Xin Li, Fujian Agriculture and Forestry University, China 

Structural characteristics of butylated lotus seed starch and its impact on gut microbiota 
  

Session 4 

Mentor: Adriana Trifan, Saioa Gomez-Zorita, Elwira Sieniawska 

17:20-17:30 GL57 

Yuanyuan Liu, Fujian Agriculture and Forestry University, China 

Anti-aging activities of green alga Ulva lactuca oligosaccharide via the brain-gut-microbiome axis 

in diabetic mice 

17:30-17:40 GL58 
Tao Xu, Zhejiang University, China 

Modulating the digestibility of cassava starch by esterification with phenolic acids 

17:40-17:50 GL59 
Maria Carpena, University of Vigo, Spain 

Microwave-assisted extraction from brown algae: the first step for their in-depth analysis 

17:50-18:00 GL60 
Hongcong Song, Northwest A&F University, China 

Profiling of terpene aroma glycosides in grapes by UPLC-Q-TOF/MS 

18:00-18:10 GL61 

Ajay V. Chinchkar, National Institute of Food Technology Entrepreneurship and 

Management (NIFTEM), Inida  

Effect of polyvinyl acetate (PVAc) coating on postharvest quality of lemon at ambient storage   

18:10-18:20 GL62 

Suhuan Mei, Jiangsu University, China 

Investigation into the anti-inflammatory mechanism of coffee leaf extract in LPS-induced Caco-

2/U937 co-culture model through cytokines and NMR-based untargeted metabolomic analyses 

18:20-18:30 GL63 
Xiaodan Lu, Fujian Agriculture and Forestry University, China 

Inhibition effect of triglyceride accumulation by large yellow croaker Roe DHA-PC in HepG2 

cells 

18:30-18:40 GL64 
Paula Garcia-Oliveira, University of Vigo, Spain 

Characterization of in vitro antioxidant, antitumor and anti-inflammatory properties of plant 

species from Rosaceae family  

18:40-18:50 GL65 
Rili Hao, Shandong Agricultural University, China  

Caffeic acid phenethyl ester against cadmium-induced spleen toxicity in mice: Role of miR-182-
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5p/TLR4 axis 

18:50-19:00 GL66 
Xinyan Zong, Nanchang University, China 

Purification, physicochemical properties and structural characteristics of polysaccharides from 

Polygonatum odoratum 

19:00-19:10 GL67 

Ajay Yadav, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India 

Development of functional mango kernel seed starch based edible coating by incorporating nano-

emulsion of lemongrass essential oil on quality attributes of guava fruits 

19:10-19:20 GL68 
Yadi Gao, Zhejiang Agriculture and Forestry University, China  

New insights into the accumulation of vitamin B3 in Torreya grandis nuts via ethylene induced key 

gene expression 

19:20-19:30 GL69 
Nishant Kumar, National Institute of Food Technology Entrepreneurship and Management 

(NIFTEM), India  

Effects of antioxidant rich edible coating on the postharvest shelf-life of mango fruits 

19:30-19:40 GL70 
Shiyuan Chang, South China University of Technology, China 

Preparation and application of Gracilaria chouae polysaccharide-based composite Filn 
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PP1 Adejoke Osinubi, Tai Solarin University of Education 

Determination of the most efficient solvent for the extraction of phytoconstituents of Securidaca longependulata root 

back 

PP2 Anderson Vilela, Federal University of Paraíba 

Evaluation of the nutritional and sociodemographic profile of patients with and without leprosy in the city of 

Governador Valadares, Brazil 

PP3 Yaghoub Sarrafi, University of Mazandaran 

Identification of bicyclic nor-sesquiterpenes from acetone extract of Teucrium stocksianum Boiss 

PP4 Michael Oke, MICHAEL ADEDOTUN OKR FOUNDATION 

Overview of marketing of tomatoes in Baskets in Gwagwalada area 

PP5 Nithya P, Periyar University 

In vitro antioxidant, anti-inflammation, anticancer activity of Halymenia floresii and its nutritional profile 

PP6 Sahar Akhavan, University of Agricultural Sciences and Natural Resources 

Microencapsulation of barberry's anthocyanins  

PP7 Kokila. P, Periyar University 

Antioxidant, anticoagulant and larvicidal activity of sulfated polysaccharide from red seaweed Hypnea valentiae 

(Turnur) 

PP8 Iraj Salimikia, Lorestan University of Medical Sciences 

Isolation and structural elucidation of new sesterterpenoids from Salvia lachnocalyx Hedge  

PP9 Milica Jovanoviš Krivokuša, University of Belgrade   

The effects of caffeic acid on human trophoblast cells 

PP10 Tsagaanbaatar Nyamdemberel, Institute of Traditional Medicine and Technology, 

The results of quantitative and qualitative analyses of Juniperus Sabina L 

PP11 Svetlana H. Lakiševiš, University of Niń, Leskovac 

Aroma profile of ’Prokupac’ red wines enriched with medicinal herbs 

PP12 Archana. L, Periyar University 

Extraction and characterization of fucoidan from marine brown algae Sargassum ilicifolium C. Agardh and its 

antioxidants and anti-coagulant activity 

PP13 B. Perumal, Periyar University 

Assessment of pigments, biochemical composition and GC-MS analysis, antibacterial, antibiofilm activity of 

different solvent extracts of Sargassum myriocystum J. Agardh 

PP14 Lucicléia B. Vasconcelos, Federal University of Ceará 

Development of pineapple, cabbage, mint, spinach, lemon mixed concentrated beverage added psyllium and 

spirulina 

PP15 M. Barral-Martinez, University of Vigo 

Biological activities of selected plants of Rosaceae family employed in traditional remedies 

PP16 A.G. Pereira, University of Vigo 

The use of camellias as potential antioxidant agents 

PP17 Aurora Silva, University of Vigo & Instituto Politécnico de Bragança 

Optimization of microwave-assisted extraction of Bifurcaria bifurcata and evaluation of bioactivities;Screening for 

antimicrobial properties on brown algae from the Iberian Peninsula Sea 

PP18 B. Nuñez-Estevez, University of Vigo;Instituto Politécnico de Bragança 

Amaranthaceae family: a novel source of nutrients and bioactive compounds 

PP19 C. Lourenço-Lopes, University of Vigo 

The effect of different temperatures and Ethanol concentrations in the extraction of fucoxanthin from Wakame Alga: 

a Kinetic analysis 

PP20 F. Chamorro, University of Vigo 

Kiwi by-products as a source of phytochemicals for the formulation of functional foods 

PP21 J. Echave, University of Vigo 

Vitamin composition, phenolic content, and antioxidant properties of edible Atlantic green & red seaweeds 

PP22 Anselm H. Oluwaseun, University of Education 

Potentially toxic elements (ptes) in street roasted food and home oven roasted foods in ijebu-ode 

PP23 Hoai Thi Thu Tran, University of Freiburg 

Taraxacum officinale blocks ACE2 receptor interaction with SARS-CoV-2 spike and its mutants in vitro 

PP24 Nasim Nikjooy Tavabi, Medicinal Plants and Drugs Research Institute 

Evaluation of stability and quality of pomegranate seed oil under accelerated oxidation conditions 
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PP25 Nemanja Grńiš, University of Belgrade-Faculty of Agriculture 

Chemical characterisation of black summer truffle from Serbia using ATR-FTIR 

PP26 Sanja Šavar Zeljkoviš, Palacky University 

Optimizing growing conditions for vertical farming of some multipurpose aromatic plants 

PP27 Tristan K. Adams, Stellenbosch University 

Discriminatory metabolomic assessments of Cannabis sativa strains – on the high road for industrial application 

PP28 Nurhayati Nurhayati, Universitas Jember 

Modulation of Microflora Health Using Vegetable Oils 

PP29 Foroogh Mirzania, Lorestan University of Medical Sciences;Shahid Beheshti University 

Novel sesterterpenoids with an unprecedented structure from Salvia mirzayanii Rech.f. & Esfand 

PP30 Bellifa NAZIM, University Djilali Liabe 

in vitro anti-inflammatory activity of gall extract from Pistacia terebinthus 

PP31 Phaik Har Yong, Mahsa University 

Anticancer and antioxidant properties of Clinacanthus Nutans (Burm.f.) Lindau against cancer cell lines: A 

systematic review 

PP32 Jinchao Wei, University of Macau 

Novel methods for sensitive detection of pesticide residues in Chinese Medicine 

PP33 Bruna Moreira, Instituto Politécnico de Bragança 

Pineapple peel as a source of bioactive compounds with health benefits and potential application in the food industry 

PP34 Rezvan Torkashvand, Shahid Beheshti University 

Flavanones as potential bitter taste receptors’ antagonists by the molecular modeling approach 

PP35 Sanaz Sadani, University of Mazandaran 

Furolabdane diterpenoids from the aerial parts of Pseudodictamnus aucheri (Boiss.), an Iranian endemic species 

PP36 Ana Širiš, University of Belgrade 

Chicory fraction and 8-deoxylactucin inhibit growth and virulence traits of resistant Pseudomonas aeruginosa   

PP37 Silvia Gancheva, Medical University ―Prof. Dr. ParaskevStoyanov‖ 

Aronia melanocarpa fruit juice exhibits antioxidant activity in overweight individuals 

PP38 Mohsen Gozari, Iranian Fisheries Science Research Institute  

Cytotoxic screening of marine Streptomyces species isolated from the sponge Dysidea sp. from Kish Island, Persian 

Gulf, Iran 

PP39 Nqobile Masondo, Agricultural Research Council 

Regulatory role of osmolytes in Sceletium spp. (syn. Mesembryanthemum) under salinity stress 

PP40 Foroogh Mirzania, Lorestan University of Medical Sciences;Shahid Beheshti University 

Antioxidant and Anti-mutagenicity of Astragalus gossypinus Fisch. Extracts 

PP41 Marija Bruiš, Faculty of Pharmacy, University of Belgrade, Serbia 

Taxifolin protects human trophoblast HTR-8/SVneo cells from oxidative damage 

PP42 Łukasz Kulinowski, Medical University of Lublin 

High- resolution tandem mass spectrometry analysis of petasins content in Petasites extracts 

PP43 Mariana JimÉnez veuthey, Facultad de Ciencias de la Alimentación, Universidad Nacional de Entre Ríos 

Microalgae minerals: a rich source for food and medicine 

PP44 CH. Ait Si Said, University of Blida 1 

Phytochemical study of the volatile fraction extracted from Olive Mill Waste Water 

PP45 Jazmin Alarcon-Espósito, Centro de Estudios en Alimentos Procesados CEAP 

Antioxidant capacity and α-glucosidase inhibition of leaves from Chilean bean landraces 

PP46 Maria P. Stukalova, All-Russian Research Institute of Plant Protection;Peter the Great St.Petersburg 

Polytechnic University 

Synthesis of 3-(4-nitrophenyl)-1,2-oxazoline functionalized betulin-eugenol chimera 

PP47 Felipe Ávila, Universidad de Talca 

Antiglycating activity of leaves from Chilean bean landraces 

PP48 Aslihan Demirkaya, Gazi University 

Effects of royal jelly on obesity 

PP49 Carla Pereira, Instituto Politécnico de Bragança 

Chemical and bioactive profile of Cochlospermum angolensis Welw. formulations 

PP50 Maria G. Leichtweis, Instituto Politécnico de Bragança 

Phenolic profile of Cynara scolymus L. and Silybum marianum (L.) Gaertn. aqueous and hydromethanolic extracts 

PP51 Keat Lam Ho, University of Nottingham Malaysia 

The anti-glycation and antioxidant potential of phytochemicals extracted from Peperomia pellucida (L.) Kunth 

PP52 Bárbara S. N. Menezes, Instituto Politécnico de Bragança 

Ilex paraguariensis A. St. -Hil.: a promising source of phenolic compounds with bioactive properties 

PP53 Catheleeya Mekjaruskul, Mahasarakham University 
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Anti-aging activities of Tagetes erecta L. flower aqueous and ethanolic extract 

PP54 Dominika Kaczorová, Palacký University 

Terpene profiling in Cannabis sativa 

PP55 Ahmad Zaheri, Payame Noor University 

Screening of cytotoxic activity of cyanobacteria species isolated from the Khoor-e-Khooran mangrove forest, Persian 

Gulf, Iran 

PP56 Sabrina Baibuch, Universidad de Buenos Aires 

Antioxidant activity and pigment contents in Argentinian rose petals 

PP57 Fatima YAHIAOUI, ational Veterinary School 

Evaluation of wound healing properties of Centaurium erythraea 

PP58 Samad Nejad Ebrahimi, Shahid Beheshti University 

Efficient batch adsorption/desorption characterization for the enrichment of anthocyanins of pomegranate juice using 

LXA-10 resin; Isotherm and Kinetics studies 

PP59 Fabiana Kattah, Nutrition Post Graduation Program Federal University of Goiás (UFG) 

Lipid profile of a Krill oil commercialized 

PP60 Sarah Behaiyn, Kharazmi University 

Optimization extraction of Aloiens from Aloe vera skin using Central composite design-Response surface 

methodology 

PP61 Maryam Alborz, Shiraz University of Medical Sciences 

Isolation and purification of bacterial flora, cytotoxic bioassay and chemical analyses of Axinella sponge-associated 

bacteria of the Persian Gulf 

PP62 Tijana Prokiš, University of Belgrade 

Evaluation of the antioxidant activity of chokeberry fruits (Aronia melanocarpa L.) 

PP63 Nevena R. Mihailoviš, University of Kragujevac 

Stability of phenolic compounds during simulated in vitro digestion of Physalis alkekengi L. fruits 

PP64 Andrea Pirkoviš, University of Belgrade 

Cytotoxic potential of oleuropein in human reproductive system cancer cell lines 

PP65 María Carolina Cerino, Instituto Politécnico de Bragança 

Nutritional and chemical characterization of biowastes from the agri-food sector: the particular case of Malpighia 

emarginata DC (acerola) 

PP66 Joanna Kowalczyk, Medical University of Lublin 

The evaluation of scoparone influence on memory processes in scopolamine and LPS model of memory 

dysfunctions in the behavioral and biochemical studies in mice - mechanisms underlying this effect 

PP67 Larysa A. Fukleva, Zaporizhzhya State Medical University 

Study chemical compounds satureja montana for prospective species in Ukrainian flora 

PP68 Olha Mykhailenko, National University of Pharmacy 

Quality control of Crocus sativus leaves 

PP69 Nadia Sobhani, Shahid Beheshti University 

Enrichment polyphenol Vitis vinifera leaves extract using with macroporous resin LXA-10; Isotherm and kinetic 

studies 

PP70 Sandra Vukoviš, University of Belgrade 

Chemical discrimination of selected Allium species from Serbia using Raman spectroscopy combine with 

multivariante analysis 

PP71 Sepehr Ahmadi, Shahid Beheshti University 

Enrichment of anthocyanins Mulberries juice using LXA-10 resin 

PP72 Leonardo Corrêa Gomes, Shahid Beheshti University 

Chlorophyll-based coloring extracts obtained from biowaste 

PP73 Sofie V. Sokornova, All-Russian Institute for Plant Protection; St. Petersburg State University 

cTDNA influence secondary metabolism and has antifungal effect in Linaria species 

PP74 Gastón Ezequiel Maraulo, CONICET- Universidad de Buenos Aires 

Characterization of complexes of bergamot essential oil with β-cyclodextrin as antibiotic agents 

PP75 Gastón E. Maraulo, Universidad de Buenos Aires 

Natural bioactive compounds from vegetable and agro-industrial by-products: a contribution to the circular economy 

concept 

PP76 Nurkhalida Kamal, Institute of Systems Biology (INBIOSIS) 

Chemical profiling, total phenolic content, and DPPH radical scavenging activity of Kappaphycus alvarezii 

PP77 Szabolcs Molnár, szterházy Károly University 

Diversity in the composition of the Hungarian propolis - Evaluation of the polyphenolic components, total phenolic 

content and antioxidant activity of a large sample array from different regions of the country 

PP78 Diana Pietrzak, Medical University of Lublin 

Analysis of the composition and antioxidant properties of selected Thymus vulgaris L. essential oils commercially 
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available on the Polish market 

PP79 Seçil KAYA, Gazi University Ankara 

Anticancer and antioxidant activities of Artemisia absinthium loaded particles 

PP80 Vahid Ghotbi Maleki, Shahid Beheshti University 

Preparation of chitosan and PVA nanocomposite of savory essential oil and antimicrobial activity 

PP81 Ibukun M. Famuyide, University of Pretoria  

Antimicrobial and anti-inflammatory activities of underutilized Kei-apple [Dovyalis caffra (Hook.f. & Harv.) Sim] 

fruit extracts used in African traditional human and veterinary medicine 

PP82 Francisco W. Maciel-Silva, University of Campinas  
Development of a new integrated system for extraction, hydrolysis, and analysis through sub/supercritical water and 

real-time chromatography 

PP83 William G. Sganzerla, University of Campinas  

Recovery of phenolic compounds from subcritical water hydrolysis of brewer’s spent grains  

PP84 Nélida Nina, Universidad de Talca   

Saponins from Chilean bean landraces 

PP85 Nélida Nina, Universidad de Talca 

Phenolics from Chilean bean landraces 

PP86 Cláudia Novais, Instituto Politécnico de Bragança  
Bioactive potential of aromatic and medicinal plants traditionally used as condiments 

PP87 Luís Palmeira, Instituto Politécnico de Bragança  
Chemical characterization and antioxidant capacity evaluation of blueberries and currants subjected to different types 

of production 

PP88 Filipa A. Fernandes, Instituto Politécnico de Bragança  
Recovering citric acid from orange juice production residues 

PP89 Mariana M. Oalđe, University of Belgrade  
A tale of three aspects of thymes’ neuroprotective activity 

PP90 Joana P. B. Rodrigues, Instituto Politécnico de Bragança  
Bioactive properties of Ruscus aculeatus L.: an underexploited subshrub 

PP91 Haniyeh Noormohammadi, Shahid Beheshti University 

Fabrication of lecithin-based nanocarriers from marigold extract nano spray drying 

PP92 Norhan NH, Universiti Kebangsaan Malaysia 

Papaverine extraction from Sauropus androgynous leaves 

PP93 Adriana K. Molina, Instituto Politécnico de Bragança  

Nutritional and chemical study of strawberries and raspberries grown in the north of Portugal  

PP94 Norhan NH, Universiti Kebangsaan Malaysia, Malaysia  
Papaverine extraction from Sauropus androgynous leaves 

PP95 Liege Aguiar Pascoalino, Instituto Politécnico de Bragança  
Effect of plant biostimulants on nutritional and chemical profiles of Corylus avellana L. (hazelnut) and potential 

application in functional foods 

PP96 Mershiba S, Bharathidasan University 

Ameliorating potential of chrysin in streptozotocin- nicotinamide-induced type 2 diabetic rats 

PP97 Łukasz Łopusiewicz,  West Pomeranian University of Technology  

Development of novel bioactive yogurt-like semi-solid beverages based on amaranth press cake 

PP98 Borges Gabriela K, Santa Catarina State University 

Antitrypanosomal in vitro activity of Acca sellowiana in cultures of Trypanosoma evansi 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

 

 

 

 

 

 

 

 

Plenary lecture 

 

 

 

 

 

 

 
 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

PL1: Distribution of Bibenzyls, Prenyl Bibenzyls, Bis-bibenzyls 

and Terpenoids in the Liverwort Genus Radula: Structures and 

Biological activity 
 

Yoshinori Asakawa* 
 

Institute of Pharmacognosy, Tokushima Bunri University, Yamashiro-cho, 770-8514, Japan 
 
The Radula genus are very distinct chemically from the other liverworts since they mainly 

produce bibenzyls including prenyl bibenzyl derivatives, bibenzyl cannabinoids, as well as 

bis-bibenzyls. Several of these compounds show biological activity such as psycho-activity, 

vasopressin antagonist, antimicrobial, antifungal, NO production inhibitory, and cytotoxic 

activity against human cancer cell lines. While distribution of terpenoids in Radula species is 

in general very limited, however, some Portuguese species are rich sources of 

sesquiterpenoids. Among 679 liverworts species so far examined chemically, 264 species 

contained-tocopherol which may play an important antioxidative role for the constituents of 

oil bodies of liverworts. The present paper concerns with the structures and biological activity 

of isolated bibenzyls from many Radula species 
[1-4]

. 

 
1. Asakawa, Y. Progress in the Chemistry of Organic Natural Products. 1982, 42, 1-285.  
2. Asakawa, Y. Progress in the Chemistry of Organic Natural Products.1995, 65, 1-618.  
3. Asakawa Y, Ludwiczuk A, Nagashima F. Progress in the Chem Organic Natural Products. 2013, 95, 1-796.                                                                                                                                          
4. Asakawa Y, Nagashima F, Ludwiczuk A. J Nat Prod, 2020, 83,756-769.  
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PL2: Resistance modulation in bacteria by coumarins 
 

Katarina Ńimunoviš
1,2

, Julia Solnier
1
, Fabian Alperth

1
, Olaf Kunert

3
, Sonja Smole Moņina

2
, 

Franz Bucar
1,
* 

1Institute of Pharmaceutical Sciences, Department of Pharmacognosy, University of Graz, 8010 Graz, Austria  
2Biotechnical Faculty, Department of Food Science and Technology, University of Ljubljana, 1000 Ljubljana, 
Slovenia 
3Institute of Pharmaceutical Sciences, Department of Pharmaceutical Chemistry, University of Graz, 8010 Graz, 
Austria 
 

Antibiotic resistance is a growing problem and may become the next major global health 

crisis if no timely actions are taken
[1]

. Natural compounds have the potential to increase 

antibiotic effectiveness due to their resistance modulatory and antimicrobial effects
[2,3]

. In this 

lecture, the potential of coumarins as modulators of antibiotic resistance and inhibitors of 

bacterial efflux pumps will be explored. Coumarins substituted with allyl, prenyl or geranyl 

residues, preferably at position 7, proved to be modulators of Staphylococcus aureus 

overexpressing the efflux pump NorA when combined with norfloxacin
[4]

. 

Previously, we have found ostruthin as an antimycobacterial agent active on a number of 

mycobacterial strains
[5]

. In a recent study, we investigated extracts, fractions and isolated 

coumarins from the roots of Peucedanum ostruthium (master wort) for their antimicrobial and 

resistance modulatory effects as well as efflux pump inhibition in Mycobacterium smegmatis. 

The major antibacterial effect was attributed to ostruthin whereas imperatorin caused potent 

modulatory effects by interfering with the action of the major LfrA efflux pump
[6]

. 

Antimicrobial and resistance modifying effects were also observed in the major foodborne 

pathogen Campylobacter jejuni, showing a broader spectrum of P. ostruthium antibacterial 

activity.  
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PL3: Role of chemopreventive dietary and medicinal 

phytochemicals in NRF2-mediated redox homeostasis  
 
Young-Joon Surh* 
Department of Molecular Medicine and Biopharmaceutical Sciences, Graduate School of Convergence Science 
and Technology, Seoul National University, Seoul 08826, South Korea 

 
While functioning as second messengers in the intracellular signaling, Reactive oxygen 

species (ROS) can cause oxidative stress when produced in excess or not neutralized/ 

eliminated properly. Excessive ROS production is implicated in multi-stage carcinogenesis. 

Our body is equipped with a defense system to cope with constant oxidative stress caused by 

the external insults, including redox-cycling chemicals, radiation, and microbial infection as 

well as endogenously generated ROS. The transcription factor, nuclear transcription factor 

erythroid 2p45 (NF-E2)-related factor 2 (NRF2) is a master switch in the cellular antioxidant 

signaling and plays a vital role in adaptive survival response to ROS-induced oxidative stress. 

Although NRF2 is activated when cellular redox balance is disrupted, this can be 

overwhelmed by massive oxidative stress. Therefore, it is necessary to maintain the 

NRF2-mediated antioxidant defense capacity at an optimal level. This review summarizes the 

natural NRF2 inducers/activators, especially those present in the plant-based diet, in relation 

to their cancer chemopreventive potential in humans. The molecular mechanisms underlying 

their stabilization or activation of NRF2 are also discussed. 
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PL4: A food-based approach for cancer immunoprevention 
 

Li-Shu Wang
1,
*, Yi-Wen Huang

1
, Carla Echeveste

1
, Jianhua Yu

2
 

1Medical College of Wisconsin, Milwaukee, Wisconsin, USA; 
2City of Hope National Medical Center and Beckman Research Institute, Duarte, California, USA 

 

Cancer cells evolve strategies that target the immune system to escape or even edit immune 

surveillance. Therefore, the immunosuppressive tumor microenvironment is a significant 

obstacle in cancer therapies. Nutritional immunology-the use of natural compounds as 

immunomodulators in cancer patients has begun to emerge. Natural killer (NK) cells are an 

essential component of innate immunity against cancer development. We determined the 

effects of black raspberries (BRBs) on NK cells in the biopsy specimens collected from 

colorectal cancer patients who consumed BRBs for an average of 4 weeks during a presurgical 

window. We observed an increased number and enhanced cytotoxicity of NK cells by BRB 

intervention. We further showed that gut bacteria metabolites of BRB fiber such as butyrate 

enhanced NK cell cytotoxicity. Using the peripheral blood mononuclear cells from patients 

with pancreatic ductal adenocarcinoma, we showed that butyrate decreased the population of 

myeloid-derived suppressor cells (MDSCs). Butyrate also reversed CD11b+ cell-mediated 

suppression on CD8+ cytotoxic T cells. Interestingly, there is a negative association between 

MDSC changes and patients' survival; the more decrease in MDSC population, the longer the 

patient had survived. Therefore our studies suggest that more extensive clinical trials to 

investigate the immunomodulation effects of BRBs in cancer patients are warranted. 
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PL5: Unraveling the molecular mechanisms underlying the 

healthy effects elicited by honey bioactive compounds 
 

Maurizio Battino
1,2,

*
 

1Department of Clinical Sciences, Polytechnic University of Marche, Ancona, 60131, Italy 
2International Research Center for Food Nutrition and Safety, Jiangsu University, Zhenjiang 212013, China 

 

In the long human tradition, honey has been used not only as a nutrient but also as a medical 

product. During the past decade, our research group has been involved in the characterization 

and evaluation of the healthy effects of different types of honey, including several Kenyan 

honey (KHs), Cuban honeys (CHs), Manuka honey (MH), Strawberry tree honey (STH), 

Eucalyptus honey (EH) and Chestnut honey (CH).  

Regarding KHs and CHs we have evaluated their antioxidant and antimicrobial, as well as 

their effects against lipid peroxidation in rat liver homogenates and in human erythrocyte 

stressed with AAPH to induce oxidative damage
[1-5].

 We demonstrated a high content of 

phenolics, flavonoids and carotenoids, a substantial antioxidant and antimicrobial activity 

against Staphylococcus aureus, Bacillus subtilis, Escherichia coli and Pseudomonas 

aeruginosa, as well as a reduction of lipid peroxidation and erythrocyte hemolysis. We also 

investigated the composition and biological activity of MH, a monofloral dark honey derived 

from the Manuka tree (Leptospermum scoparium) of New Zealand
[6]

. We found the capacity 

of MH to protect human dermal fibroblast against oxidative damage and improve the process 

of skin wound healing, by decreasing apoptosis, intracellular ROS production and lipid and 

protein oxidative damage; MH improved also protected mitochondrial functionality, 

promoted cell proliferation and activated the AMPK/Nrf2/ARE signaling pathway, as well as 

the expression of the antioxidant enzymes such as SOD and CAT.  

We also assessed the potential of MH and STH, alone or in combination with 5-flurouracile 

(5-FU), on two different colon cancer cells
[7-12]

.Both honeys exhibited profound inhibitory 

effects on the growth of human colon cancer cells, by modulating the expression of genes 

involved in cell cycle arrest, in apoptosis, anti-proliferative effects, oxidative stress; at the 

same time, honey treatment decreased mitochondrial function and glycolysis, the migration 

and colony formation abilities, together with the invasion abilities. Interestingly, honeys 

potentiated the anticancer effects of 5-FU chemotherapy on human colon cancer cells, by 

suppressing migration ability and antioxidant enzyme activities, increasing  apoptosis rate, 

oxidative and enhancing anti-proliferative and anti-metastasis effects at less concentration 

compared to single dose of 5-FU. 

Recently, we assessed the anti-inflammatory effects of MH, together with EH and CH 

collected in Italy, on murine RAW 264.7 macrophages stressed with lipopolysaccharide 

(LPS). The pre-treatment with honeys markedly decreased apoptosis and stimulated wound 

healing in macrophages stressed with LPS, where they also reduced the intracellular levels of 

ROS and nitrite. Additionally, the treatment with LPS decreased the levels of oxidative stress 

and inflammation through the modulation of Nrf2 and NF-кB; finally, they improved 

mitochondrial respiration and the main related parameters
[13-15]
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Beating cilia conduct the mucociliary clearance by cooperating with the surface mucous layer. 

The mucociliary clearance plays one of important key roles in a host defense mechanism of 

the lung by entrapping inhaled small particles including viruses and bacteria in the surface 

mucous layer. Then, the beating cilia extrude the entrapped particles to the oropharynx with 

the mucus in the layer. These phenomena lead us to an idea that the ciliary beat essentially 

contributes to the mucociliary clearance
 [1-8]

. Elevation of the cAMP and Ca
2+

 concentrations 

of the cytosolic space in the cilia modulates the ciliary beating
 [2,6,8]

. In the present study, we 

studied if a herbal medicine, Hochu-ekki-to (TJ-41, Bu-Zhong-Yi-Qi-Tang), would affect the 

ciliary beating. Further, if so, we tried to clarify the effect of TJ41 on the ciliary beating.  

The procedures and protocols for the present study were approved by the Committees for 

Animal Research of Kyoto Prefectural University of Medicine (No. 26-263) and Ritsumeikan 

University (BKC-HM-2017-050). The mice were cared for and the experiments were carried 

out according to the guidelines of these committees. Female mice (C57BL/6J, 5 weeks old) 

were purchased from Shimizu Experimental Animals (Kyoto, Japan) and fed standard pellet 

food and water ad libitum for 1 week before the start of experiments. The mice were treated 

with and without oral administration of TJ-41 for 4-8 weeks (1.8 g/kg/day). Then, the mice 

were first anesthetized by 3% inhalational isoflurane, and were then further anesthetized and 

heparinized by an intraperitoneal injection of 70 mg/kg pentobarbital sodium and 1000 

units/kg heparin for 15 min. Finally, the mice were sacrificed by a high-dose intraperitoneal 

injection of pentobarbital sodium. 

TJ-41 treatment increased ciliary beat frequency (CBF) and ciliary bend angle, an index of 

amplitude (CBA) by 10% via elevation of basal intracellular Ca
2+

 concentration ([Ca
2+

]i). 

Moreover, ionomycin (IM) at a very low concentration, 1 nM IM, increased CBF and CBA 

only in TJ-41-treated mice, but not in TJ-41-untreated mice. However, IM at a high 

concentration, 1 µM, elevated CBF and CBA even in TJ-41-untreated mice to levels identical 

to those in TJ-41-untreated mice. Elevation of temperature from 25 °C to 37 °C increased 

[Ca
2+

]i in TJ-41-treated mice but not in TJ-untreated mice. The TJ-41-treatment-induced 

action of temperature elevation from 25 °C to 37 °C on [Ca
2+

]i was inhibited by a TRPV4 

blocker. TJ-41-treatement enhanced the expression of TRPV4. 

TJ-41 treatment elevates the basal CBF and CBA by increasing [Ca
2+

]i via enhancement of 

Ca
2+

-permeable TRPV4 expression, and potentiates the stimulatory action on CBF and CBA 

of TRPV4-activating endogenous hormones and pharmacological agents. 
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Humans have been relying on food additives for thousands of years to enhance food 

properties, safety and appearance. Nevertheless, several of the worldwide used artificial 

additives have been related to potential toxic and allergenic effects to the consumers, which 

has led to a growing interest in additives of natural origin. These bio-based additives are of 

great value in food industry because they are able to colour, preserve, and also confer 

bioactive properties to foodstuff, without hazardous effects
 [1]

. Given their richness in high 

added-value compounds, plants and mushrooms have been widely explored for this purpose 

and considerable advances have been reached concerning extraction methodologies, 

stabilization techniques, and food matrices application. 

As examples of recent studies achievements, phenolic acids (rosmarinic acid), flavonoids 

(quercetin derivatives), and ellagitannins (sanguiin H-10, lambertianin) from mushrooms, 

wild strawberry, rosemary, mountain sandwort, and flowers of silva brava were incorporated 

in gelatin, yogurt, and cottage cheese
[2]

. Given their antioxidant and antimicrobial properties, 

polyphenol extracts from strawberry-tree, basil, lemon balm, sweet chestnut flowers, fennel, 

and German chamomile were used for preservative purposes in loaf bread, cupcakes, yogurt, 

cheese, and cottage cheese, namely flavonoids (catechin, quercetin and luteolin derivatives), 

phenolic acids (rosmarinic, chicoric, lithospermic, caffeic, caffeoylquinic acids), and 

hydrolysable tannins (trigalloyl-HHDP-glucoside)
[3]

. Also, bioactive colouring molecules like 

betalains (gomphrenins, isogomphrenins) from purple globe amaranth and anthocyanins 

(cyanidin, delphinidin, and malvidin derivatives) from rose, dahlia, centaurea, strawberry-tree, 

roselle, blueberry, sweet cherry, fig peel, blackthorn epicarp, among others, were applied in 

yogurt, waffles, and donut topping, among other food products 
[4]

. 

These results reflect the efficacy of natural extracts from plants and mushrooms in colouring, 

preserving, and functionalizing foodstuff, highlighting their potential use in food industry. 
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Obesity has outreached the dimensions of a health problem for the countries with westernized 

lifestyle and has established as a global epidemic (so-called globesity) over the past decades 
[1,2]

. Excessive body weight appears among the top five risk factors in terms of attributable 

deaths and metabolic complications development
 [2,3]

. Consequently, management of obesity 

(i.e., prevention and treatment) are subjects undergoing intense research
 [4]

.  

In this respect, plant extracts and compounds of natural origin attract profound interest as 

candidates for obesity management. Ziziphus jujuba Mill. (ZJL) leaf extract is reported as a 

traditional remedy for diverse pathological conditions, including obesity. The present study 

investigated whether ZJL affects adipogenic differentiation in human adipocytes. Additionally, 

apigenin (APG), betulinic acid (BA) and maslinic acid (MA) were selected for biological 

activity evaluation. The possible interactions between APG, BA, MA and target proteins with 

a central role in adipogenesis were assessed through molecular docking. The potential 

mechanisms of ZJL, APG, BA and MA were identified using transcriptional analysis through 

real-time quantitative PCR and protein abundance evaluation by Western blotting. The 

obtained results revealed a concentration-dependent reduction of accumulated lipids after ZJL, 

BA and MA application. The key adipogenic transcription factors peroxisome 

proliferator-activated receptor gamma (PPARγ) and CCAAT-enhancer-binding protein alpha 

(C/EBPα) were strongly decreased at a protein level by all treatments. Moreover, the 

phosphoinositide 3-kinase (PI3K)/protein kinase B (AKT) signaling pathway was found to be 

involved in the anti-adipogenic effect of ZJL, APG and BA. Collectively, our findings 

indicate that ZJL and its active compounds hampered adipocyte differentiation through 

PI3K/AKT inhibition. Furthermore, being a complex mixture of phytochemicals, the ZJL 

extract could be utilized as source of yet unknown bioactive leads with potential 

implementation in obesity management
 [5]

. 
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Apoptosis and autophagy were traditionally considered as the most prominent cell death or cell 

death-related mechanisms 
[1]

. By now multiple other cell death modalities were described and 

most likely involved in response to epigenetic treatments. It can be hypothesized that especially 

necrosis-related phenotypes triggered by various treatments or evolving from apoptotic or 

autophagic mechanisms, provide a more efficient therapeutic outcome depending on cancer 

type and genetic phenotype of the patient. In fact, the recent discovery of multiple regulated 

forms of necrosis 
[1,2] 

and the initial elucidation of the corresponding cell signaling pathways 

appear nowadays as important tools to clarify the immunogenic potential of non-canonical 

forms of cell death induction 
[3, 4]

. This presentation will cover the effect of epigenetically 

active compounds and highlight their activity leading to non-canonical or immunogenic cell 

death 
[5-10]

. 
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When the role of dietary phytonutrients in the promotion of human health is discussed, most 

interest is paid to flavonoids and lignans. Simple phenolics like caffeic acid or ferulic acid do 

get some attention, but mainly as biosynthetic precursors of more complex structures. 

However, the actual role of complex polyphenols may be exaggerated. Most are poorly 

absorbed and pass through the human digestive system almost unaltered, only to be degraded 

by microflora living in the large intestine. The degradation products of complex polyphenols, 

i.e. simple phenolics, are absorbed and subsequently entered into human systemic circulation.  

Yet, most experimental data, from in vitro and in vivo experiments, refer to complex 

polyphenols and their even more complex conjugates. When the health benefits of dietary 

polyphenols are discussed, more attention should be paid to the pharmacokinetics and 

pharmacology of simple phenolics. 
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More than a decade ago, we initiated a research program on the molecular pharmacology of 

phytochemicals derived from natural products. Bioactive plant extracts have been 

fractionated by chromatographic techniques. We isolated bioactive compounds and elucidated 

their chemical structures by nuclear magnetic resonance and mass spectrometry. The 

promising compounds found were Artemisinin from Artemisia annua L. and its semisynthetic 

compound, artesunate. Artemisinin and artesunate are approved anti-malarial drugs. Our data 

indicated profound activities against cancer cells and also against various viruses, 

Schistosoma, Trypanosoma, and even plant crown gall tumors.  

To elucidate the molecular mode of actions against cancer, we applied molecular biological 

and pharmacogenomic approaches in vitro and in vivo. Different signaling pathways were 

identified not only in cancer cells but also in cells infected with viruses, e.g. HCMV, HSV1 

and others.  

To translate the experimental results in cell lines and animals to the bedside, we will report 

the compassionate use of artesunate in single cancer patients as well as our efforts to initiate 

several clinical phase I/II trials in veterinary tumors as well as in human cervix or colorectal 

carcinoma. These pilot studies have indeed indicated that artesunate is not only useful as an 

anti-malarial drug, but also exerts activities against cancer and viral diseases. Clinical results 

will also be presented which shows that artesunate is not only the semisynthetic chemical 

derivative of Artemisinin, but they are also in herbal extracts from Artemisia annua which are 

active in veterinary and human tumor patients.  

Artesunate represents an illustrative example for the therapeutic potential of medicinal herbs 

and drugs derived from traditional Chinese medicine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

PL12: Food and traditional natural products as alternative 

medicine in contemporary time between facts and fictions 

 

Hesham R. El-Seedi
1,2,

*  
1Pharmacognosy Group, Department of Pharmaceutical Biosciences, Biomedical Centre, Uppsala University, 
Box 591, SE-751 24 Uppsala, Sweden 
2International Research Center for Food Nutrition and Safety, Jiangsu University, Zhenjiang 212013, China 
 

Since thousands of years ago, People have used plants for medicinal purposes and have 

acquired extensive knowledge of their properties. Studies have been carried out globally 

especially in the Middle East to verify the efficacy of foods and medicinal herbs. Some of the 

research findings have led to the production of natural products sources-based medicines 
[1]

. In 

this talk, some potential natural products with beneficial health effects will be presented. First, 

the importance of Cactaceae plants was proved since ancient times; for example, our mescaline 

discovery (1) from peyote cactus Lophophora williamsii. shown that the compound displayed 

psychotropic properties and peyote samples appear to be the oldest plant drug ever i.e. as long 

as 5700 years ago 
[2]

. In addition to Ep-AMP1 (2): a cystine knot peptide isolated from 

(Echinopsis pachanoi L; Cactaceae family); its sequencing, chemical synthesis, 

three-dimensional solution structure and antimicrobial bioactivity of this compound was 

determined 
[3]

. 

Furthermore, hydroxycinnamic acids (HCAs) compounds are common components of our 

daily dietary and enriched in almost every food supply including fruits, vegetables, tea, cocoa, 

and wine 
[4]

.  For instance, two HCAs derivatives namely ferulic and sinapic acids are reported 

as antioxidant, neuroprotective, pulmonary protective, anti-atherosclerotic agents and to treat 

breast cancer 
[5,6]

. Another plant that is traditionally used to reduce blood pressure, regulate 

body temperature, enhance urination, and cause depletion of antioxidants is (Karkadeh, 

Hibiscus sabdariffa (roselle)). Its anti-hypertensive culinary purposes (3) as well as therapeutic 

effects were proved by metabolic tools to be due to the presence of anthocyanins 
[7]

. Some other 

promising traditional plant are Allium sativum and A. cepa; that are used against diabetes type 2, 

coronary heart disease, obesity, hypercholesterolemia, and hypertension 
[8]

. Carob pod 

(Ceratonia siliqua L.), is another common plant of the Middle East, has high contents of 

carotenoids responsible for its potent antioxidant activity 
[9]

. 

Furthermore, Clinacanthus nutans, is a potential α-glucosidase inhibitors and thus indicates 

therapeutic effect to manage hyperglycemia  
[10]

 and similarly, the large-scale metabolite 

profiling of sugarcane (Saccharum officinarum Linn.) juice and its by-product molasses, were 

found to inhibit α-glucosidase and α-amylase enzymes 
[11]

. Portulaca oleracea L. has great 

potential as anti-inflammatory against lipopolysaccharide (LPS)-stimulated RAW 264.7 cells 
[12]

. Additionally, Alpinia zerumbet (Pers.), a food and medicinal plant used as a potential 

anti-cancer agent towards different types of cancers including breast, liver and larynx cancers 
[13]

. Finally, the talk will tackle some traditional sources of medicinal foods other than plants 

like bee venom and marines. Bee venom, in particular, attracted a lot of attention due to the 

wide range of bioactive components such as melittin (4) and sets of analogues representing 

bioactive peptides that could be feasible as new antimicrobial products 
[14]

. Regarding to 

marines, Sarcophyton sp. soft corals are rich in cembranoid diterpenes (5), which represent the 

main chemical defence of corals against their natural predators in addition to their myriad 

biological effects in humans 
[15]

. 
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The ability to sequence whole plant and human genomes has taught us that our knowledge 

with respect to gene function is rather limited. Functional genomics analyses include 

investigations at the level of gene expression (transcriptomics), protein translation 

(proteomics) and more recently the metabolite network (metabolomics). Metabolomics is the 

study of global metabolite profiles in a system (cell, tissue, or organism) under a given set of 

conditions. The analysis of the metabolome is particularly challenging due to the diverse 

chemical nature of metabolites in a cell and the massive number of molecules detected which 

warrants the use of bioinformatics for its analysis. This presentation provides an overview of 

metabolomics and discusses its complementary role within system biology. It highlights how 

metabolome analyses are being conducted using different spectroscopic techniques, and how 

the highly complex data generated are analyzed using bioinformatics tools. Specific examples 

will then be presented to illustrate how metabolomics can lead to valuable information 

relative to natural products biosynthesis, herbal medicines quality control analysis and lastly 

analysis of ancient Pharaonic food. 
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Metabolomics is a young field of knowledge that arises linked to other omics such as 

genomics, transcriptomics, and proteomics. This discipline seeks to understand the 

performance of metabolites, identifying, quantifying them, and thus understanding its 

mechanism of action. This new branch of omics science shows high potential, due to its 

noninvasive character and its close relation with phenotype. Several techniques have been 

developed to study the metabolome of biological samples, fundamentally nuclear magnetic 

resonance (NMR), and mass spectrometry (MS), or a combination of several techniques. 

These techniques are focused to separate, detect, characterize, and quantify metabolites, as 

well as elucidate their structures and their function on the metabolic pathways they are 

involved. However, due to the complexity of the metabolome, in most cases it is necessary to 

apply several of these techniques to understand completely the whole scenery. This 

contribution is aimed to offer a summary of the current knowledge of these analytical 

techniques for metabolomics and their application to different fields as food or health 

sciences. Each technique shows different advantages and drawbacks depending on their 

technical characteristics and limitations, some factors, such as the aim of the study or the 

nature of the biological sample will condition the choice. Regarding their applications, NMR 

has been employed specially to identify new compounds and elucidate structures. The use of 

MS has gained popularity because of its versatility, easiness to be coupled to separation 

techniques and its high sensitivity. Metabolomics applications in different science fields are 

growing each year, due to advances in analytical techniques and combination with other 

omics that allow to increase the comprehension of metabolic processes. Further development 

of analytical tools is necessary to continue exploiting all the possibilities of metabolomics. 
 
Acknowledgments: 

The research leading to these results was funded by Xunta de Galicia supporting the Axudas 

Conecta Peme, the IN852A 2018/58 NeuroFood Project and the program 

EXCELENCIA-ED431F 2020/12; to Ibero-American Program on Science and Technology 

(CYTED—AQUA-CIBUS, P317RT0003) and to the Bio Based Industries Joint Undertaking 

(JU) under grant agreement No 888003 UP4HEALTH Project (H2020-BBI-JTI-2019). The 

JU receives support from the European Union‘s Horizon 2020 research and innovation 

program and the Bio Based Industries Consortium. The project SYSTEMIC Knowledge hub 

on Nutrition and Food Security, has received funding from national research funding parties 

in Belgium, France, Germany, Italy, Latvia, Norway, Portugal, and Spain in a joint action of 

JPI HDHL, JPI-OCEANS and FACCE-JPI launched in 2019 under the ERA-NET 

ERA-HDHL (n° 696295). The research was supported by the Ramón y Cajal grant for M.A. 

Prieto (RYC-2017-22891), the pre-doctoral grants for P. García-Oliveira (ED481A-2019/295) 

and by EcoChestnut Project (Erasmus+ KA202) that supports the work of M. Carpena. 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

PL15: Natural deep eutectic solvents, nothing new under the sun 
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2Kluyver Laboratory, Delft University of Technology, Delft, Netherlands 

 

Through NMR-base metabolomics we found that in all kind of extracts of microbial, 

mammalian and plant cells certain organic bases, organic acids, amino acids, sugars and sugar 

alcohol occur in relatively large amounts. Much larger in fact than expected on the basis of 

these compounds being intermediates in primary metabolism. Their ubiquitous occurrence 

gave us the thought that they must have a function. Based on this our first hypothesis was the 

possibility of ionic liquids formed by the organic bases like choline and betaine with organic 

acid like malic acid. The first experiments confirmed this. Further studies resulted in finding 

that various combinations of the mentioned compounds do give deep eutectic solvents, i.e. 

mixing these solid crystalline compounds in certain molar ratios results in liquids at room 

temperature. More than 150 combinations now have been characterized. We named them 

Natural Deep Eutectic Solvents (NADES). They can be divided into the following groups: 

- Organic bases with organic acids: ionic liquids 

- Organic bases with neutral compounds like poly alcohols and sugars 

- Organic acids with neutral compounds like poly alcohols and sugars 

- Amino acids with neutral compounds like poly alcohols and sugars 

- Mixtures of  neutral compounds like poly alcohols and sugars 

By 
1
HNMR it was shown that the NADES components are strongly bound via H-bonding, in 

some cases H2O is part of these liquid crystal-like structures. The NMR also shows that with 

dilution with water gradually the interaction between the compounds disappears. NADES are 

excellent solvents for medium polar compounds, such as most secondary metabolites. In our 

view biosynthesis of poorly water soluble compounds occurs in NADES, e.g. attached to 

cellular membranes, where the polar charged head groups of the membrane lipids act as 

anchors for NADES in which enzymes and intermediates are dissolved. Also the ER and 

vesicles could be formed by metastable systems of lipids and NADES. All ingredients for 

NADES are found in resurrection plants, lichen etc. Also in drought or cold resistant plants 

typical NADES ingredients are found to be present. In terms of application the NADES are 

excellent solvents for both small molecules and macromolecules (proteins, polysaccharides, 

DNA, etc.) in which the compounds show better solubility and stability than in the currently 

used organic solvents. NADES thus are of interest as non-toxic, non-explosive, sustainable 

green solvents for many industrial applications.   
 
1. Choi YH, van Spronsen J, Dai Y, el at. Plant Physiol, 2011, 156, 1701-1715. 
2. Dai Y, Witkamp GJ, Verpoorte R, el at. Anal Chem, 2013, 85, 6272-6278. 
3. Dai Y, van Spronsen J, Witkamp GJ, el at. Anal Chim Acta, 2013, 766, 61-68. 
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PL16: Ginsenoside Rg5 differently regulates genes expression of 
neuronal cells in physiological and sub-physiological 
concentrations suggesting a potential soft acting beneficial effect 
in aging 
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Numerous in vitro studies on isolated cells have been conducted to uncover the molecular 

mechanisms of action of Panax ginseng Meyer root extracts and purified ginsenosides.  

However, the concentrations of ginsenosides and the extracts used in these studies were much 

higher than detected in pharmacokinetic studies in humans and animals orally administrated 

ginseng preparations in the therapeutic doses. Our study aimed to assess: (a) the effects of 

ginsenoside Rg5, the major "rare" ginsenoside of Red Ginseng, on genes' expression in 

isolated neuronal cell line HT22 in a wide range of concentrations, from 10
-4

 to 10
-8

 M, and 

(b) the expected effects of differently expressed genes on cellular and physiological functions 

in organismal disorders and diseases. Gene expression profiling was performed by 

transcriptome-wide mRNA microarray in murine HT22 hippocampal neuronal cells after 

treatment with adaptogens. Interactive pathway downstream/upstream analysis (IPA) was 

performed with datasets of significantly up-or downregulated genes and predicted effects on 

cellular function and disease were identified by IPA software. Ginsenoside Rg5 induced 

significant up- or downregulation of expression of about 300 genes in concentrations from 

10
-6

 M to 10
-18

 M.  In a toxic concentration of 10
-4

 M, ginsenoside Rg5 dramatically 

increased both the number of differently expressed target genes (up to 1670-fold) and their 

expression (fold changes compared to unexposed cells). Network pharmacology analysis of 

genes expression profiles using IPA software showed that at low physiological concentration 

ginsenoside Rg5 activated the biosynthesis of cholesterol (the precursor of all steroid 

hormones) and exhibited predictable effects in senescence, neuroinflammation, apoptosis, 

and immune response, suggesting soft acting, beneficial effects on organismal death, 

movement disorders, and cancer. We, for the first time, have demonstrated that ginsenoside 

Rg5 exhibits soft acting effects in a wide range of physiological concentrations and hardly 

reversal impact at high (toxic) concentrations on gene expression of isolated neuronal cells. 
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IL1: Phytochemicals in cardiovascular disease prevention: 

challenges and opportunities 
 

Suowen Xu* 
Department of Endocrinology, The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, 
University of Science and Technology of China, Hefei, 230001, China. 
 

Atherosclerotic cardiovascular diseases (ASCVD) remain the leading cause of morbidity and 

mortality worldwide
[1]

. Endothelial dysfunction and foam cell formation represent two 

hallmark events and therapeutic targets in the initiation and development of 

atherosclerosis
[2,3]

. In this respect, phytochemicals of natural origin are an important source of 

cardiovascular drug discovery and have attracted profound interest as candidates for 

anti-ASCVD therapy. We recently have shown that tannic acid, a food derived polyphenol 

product exert anti-inflammatory effects via activation of KLF2, a master regulator of vascular 

homeostasis
[4]

. We have also investigated the protective action of another phytochemical 

rutaecarpine (RUT) in human endothelial cells exposed to TNFa. Results indicate that RUT 

prevents endothelial inflammation and monocyte adhesion to activated endothelial cells and 

has potential for treatment of ASCVD. Mechanistically, RUT blocks TNF-α  induced 

adhesion molecules ICAM1 and VCAM1 expression. Transcriptional profiling study reveals 

that RUT modulated TNFa induced transcriptional program via downregulating CD40, a 

potent trigger of endothelial dysfunction and ASCVD. Our studies exemplify the potential of 

phytochemicals in the management of ASCVD and its complications. 
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1. Virani S S, Alonso A, Aparicio H J, et al. Circulation, 2021, 143, e254-e743. 
2. Wang D, Yang Y, Lei Y, et al. Pharmacol Rev, 2019, 71(4), 596-670. 
3. Xu S, IIyas I, Little PJ, et al. Pharmacol Rev, 2021, 73, 1-44. 
4. Xu Y, Liu P, Xu S, et al. Sci Rep, 2017, 7(1), 668.
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IL2: Anti-metabolic function and mechanism of B. pilosa 

(Asteraceae) and its bioactive molecules 
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Metabolic syndrome (MetS) is generally defined as a combination of diabetes, hypertension 

and obesity. Over 1 billion people are afflicted with MetS and, consequently, they develop 

metabolic complications and deaths. Of note, 1200 plants have been claimed to treat MetS. 

However, a majority of them are poorly studied. Among them, Bidens pilsoa, an Asteraceae 

plant, was reported to lower hyperglycemia, hypertension and obesity in animals and/or 

humans
[1-3]

. In this presentation, we plan to present anti-metabolic function and mechanism of 

B. pilsoa in cells, animals and/or humans
[4]

. First, we summarize the nutrition, benefits, 

phytochemistry, and safety of B. pilosa with respect to metabolic syndrome. As well as 

highlighting studies of the use of B. pilosa for metabolic syndrome, scientific evidence 

regarding the anti-metabolic action, mechanism, and application of this species and its active 

phytochemicals are discussed. This presentation consolidates information for further study into 

the medicinal benefits of the compounds in this plant. 
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IL3: The role of gut microbiota on the biotransformation and 

biofunction of citrus flavonoid polymethoxyflavones 
 

Hang Xiao* 
Department of Food Science, University of Massachusetts, USA 

 

Our previous studies have shown that dietary flavonoids such as polymethoxyflavones, 

curcumin, resveratrol and pterostilbene interact with gut microbiota to produce various 

bioactive metabolites, which is critical for their biological activities such as 

anti-inflammation. Herein, we further studied biotransformation of nobiletin, a major citrus 

polymethoxyflavone in health mice, colitic mice and germ-free mice. The results showed that 

orally administered nobiletin was well absorbed in the mouse small intestine. It underwent a 

dynamic biotransformation along mouse gastrointestinal tract where intestinal mucosa and 

gut microbiota worked together to produce largely varied amounts of metabolites at different 

segments of gastrointestinal tract. Dietary nobiletin inhibited colitis in mice, although 

nobiletin was metabolized and excreted differently in the colon of the colitic mice compared 

to the healthy mice or germ-free mice due to the difference in gut microbiota composition. 

Gut microbiota were responsible for the production of multiple metabolites in the mouse 

colon. The microbially generated colonic metabolites worked together to produce enhanced 

anti-inflammatory activity in the colonic mucosa. This work elucidates a new gut 

microbiota-driven mechanism by which orally administered nobiletin exerts 

anti-inflammatory actions in the colon. 
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IL4: Interactions of bioactive plant flavonoids with human 

hemoglobin: spectroscopic and molecular modelling studies 
 
Pradeep K. Sengupta* 
Department of Biophysics, Molecular Biology and Bioinformatics, University of Calcutta 92 Acharya Prafulla 
Chandra Road, Kolkata 700009, INDIA 

                                                                                                                     
Flavonoids are an important group of phytochemicals   which are abundant in plantbased 

food and beverages (such as berries, citrus fruits, soy products, onion, tea and red wine). 

These compounds have attracted considerable attention as nutraceuticals (possessing high 

potency and low cytotoxicity) which are active against various free radical mediated and 

other human diseases. In this lecture I shall present perspectives on the interactions of 

representative flavonoids (chosen from different chemical classes occurring in nature) with 

normal human hemoglobin (HbA), a transport protein of immense physiological relevance. 

The interactions have been explored via steady state and time resolved fluorescence 

spectroscopy combined with molecular modelling computations. For flavonols (which 

happen to be intrinsically  fluorescent)  significant  changes in their  ‗two color‘ 

fluorescence  signatures and fairly high fluorescence anisotropy values  are observed in 

presence of HbA, indicating  binding  to the protein  matrix.We also performed  

flavonoid induced quenching studies of the tryptophan (trp) fluorescence of the protein .With 

the latter approach(which is useful for both fluorescent and non-fluorescent 

flavonoids) ,flavonoid-HbA specific interactions are confirmed from three  lines of evidence, 

namely : (a) bimolecular quenching constant of trp fluorescence, Kq >> diffusion controlled 

limit, (b) closely matched values of Stern–Volmer quenching constant  and binding constant 

(c)τ0/ τ = 1 (where τ0 and τ are the unquenched and quenched trp fluorescence lifetimes, 

respectively). 

Binding constants estimated from fluorescence titration studies, and binding modes inferred 

from molecular modelling computations, indicate that differences in the chemical structures 

of the flavonoids, play a crucial role in modulating their interactions with HbA.  

Furthermore, far-UV CD spectra have provided insights regarding structural perturbations of 

HbA due to flavonoid binding. Finally, absorption spectrophotometric assays reveal that 

flavonoids efficiently inhibit HbA glycosylation, indicating the prospects of flavonoids as   

anti-diabetic drugs.   
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IL5: Flavonoid delivery systems and their incorporation into 

medicinal food products 

 

Ali Rashidinejad*  
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The oral delivery and clinical efficacy of flavonoids are very limited because of their poor 

solubility in both water and oil, resulting in a low dissolution rate and poor bioavailability. 

Moreover, these bioactive compounds can undergo chemical and enzymatic degradation in 

the environment as well as the gastrointestinal tract. Therefore, there is an increasing demand 

for delivering flavonoids in a protected (nanoencapsulated) form for which a wide range of 

promising delivery systems have already been tested; i.e., emulsions, liposomes, coacervates, 

and gels, composed of different natural polymers such as polysaccharides, proteins, and 

phospholipids. These encapsulation/delivery methods mitigate flavonoid degradation, but 

they often give low encapsulation efficiency and/or loading capacity. Several are not suitable 

for use in food formulations due to the use of toxic solvents, and others use processing 

methods that are expensive or difficult to scale up in the food industry.  

Some promising systems for encapsulating bioactive compounds include nanoliposomes and 

nanocomplexation. These systems have advantages such as using ingredients that are 

abundant, inexpensive, biocompatible, biodegradable, non-toxic, and sustainable. In this 

presentation, the advantages and opportunities associated with these systems, their 

manufacture procedure, mechanisms, properties, limitations, and future directions, with a 

focus on their incorporation into medicinal/functional foods, will be discussed. Examples of 

simple, cost-effective, and organic solvent-free nanoencapsulation systems developed in our 

laboratories for the delivery of concentrated flavonoid compounds and incorporated into 

functional foods and beverages will be explained.  
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IL6: A new method on (3S, 3’S) astaxanthin preparation for 

damage tissue repair and against metastatic melanoma 
 

Hui-Min David Wang* 
Graduate Institute of Biomedical Engineering, National Chung Hsing University, Taichung City 402, Taiwan, 
China 

 

Astaxanthin (AST) is a naturally occurring xanthophyll carotenoid having a potential to be 

used as anticancer agent, however, human body has a low bioavailability of AST due to its 

poor solubility in water phase. Therefore, we applied D-α-Tocopheryl polyethylene glycol 

succinate (TPGS) as emulsifier and natural edible peanut oil to form a steady oil in water 

(O/W) nanoemulsion loaded with AST (denoted as, TAP-nanoemulsion). TAP-nanoemulsion 

were stable without the droplet coalescence against thermal treatments (30 - 90℃), pH value 

changes (over a range of 2.0 - 8.0), and ionic strength adjustments (at NaCl concentrations of 

100 - 500 mM) measured by dynamic light scattering (DLS). AST within TAP-nanoemulsion 

was released up to 80% in a simulated intestinal enzymatic fluid in vitro, and the overall 

recovery rate fairly consistent in Caco-2 cellular model. In order to further evaluate in vivo 

melanoma inhibitory experiments, we injected the fluorescent stained B16F10 cells into 

female C57BL/6 mice tail vein and treated TAP-nanoemulsion in an oral gavage. qRT-PCR 

and western blot were demonstrated that TAP-nanoemulsion triggered effectively the 

apoptosis pathway, including enhancements of cleaved caspase-3 and -9, ataxia-telangiectasia 

mutated kinase (ATM), p21WAF1/CIP1 (p21) and decreases of B-cell lymphoma 2 (Bcl 2), 

cyclin D, D1 and E, mitogen-activated protein kinase (MEK), extracellular signal-regulated 

kinases (ERK), nuclear factor κ-light-chain-enhancer of activated B cells (NF-κB), matrix 

metallopeptidase-1 and -9 (MMP-1 and -9) in both gene and protein expressions. In 

conclusion, this study suggests that TAP-nanoemulsion with the oral treatment has a positive 

chemotherapy effect in melanoma with lung metastases in vivo. As we know, this is the first 

time to demonstrate that an antioxidant in nanoparticle administration cures lung metastatic 

melanoma. 
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IL7: Lipase-catalyzed glycerolysis transforms oils into structural 

fats with diverse functionalities 
 

Reed A. Nicholson, Alejandro G. Marangoni* 
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Current trans fat replacement strategies provide food products with acceptable textural and 

sensory properties on a large scale, and at a reasonable price, but carry health and 

environmental burdens. Palm oil is used extensively because of its high solidity and 

functionality, however, increased production has led to deforestation throughout the world‘s 

tropical regions. To reduce dependence on palm oil it is necessary to find a means of 

structuring a variety of readily available vegetable oils. Using cottonseed and peanut oils, and 

another 8 oils, we show that enzymatic glycerolysis can structure liquid oils into solids fats 

through monoacylglycerol and diacylglycerol production from their native triacylglycerols 

without the addition of saturated or hydrogenated fat, thus not altering fatty acid composition. 

Solid fat contents of cottonseed and peanut oils, for example, were increased from 8% to 29% 

and 9% to 30% at 5 °C, respectively, and 21% and 10% at 20 °C, respectively. Additionally, 

oil-binding capacity was enhanced significantly. These novel oils were used to produce 

margarine and peanut butter with similar textural properties to commercial products but, 

importantly, represent a healthy and sustainable means to replace hydrogenated or saturated 

fats. 

 
1. Nicholson RA, Marangoni AG. Nature Food, 2020, 1, 684-692.  

2. Nicholson RA, Marangoni AG. Current Research in Food Science, 2021, 4, 163-174. 

3. Nicholson RA, Marangoni AG. Crystal Growth and Design (Submitted), 2021.  
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IL8: Functional and structural characterization of 

laccase-catalyzed, ferulic acid-mediated, fennel seed protein 

crosslinking conjugate 
 

Tsun-Thai Chai, Sharmila Mohana Dass, Fai-Chu Wong*  
Jalan Universitiy, Malaysia 

 

Fennel seed is a culinary spice widely used in assorted food preparation, and well recognized 

for both its nutritional and medicinal values. Previous study had also reported on fennel 

seed-derived protein hydrolysates and bioactive peptides, along with the associated 

antioxidant and protein protection potentials. On a separate note, laccase-catalyzed protein 

crosslinking conjugates, mediated by selected phytochemicals, had previously been reported 

with enhanced structural, functional and bioactive properties. In this study, we prepared the 

laccase-catalyzed, ferulic acid-mediated, fennel seed protein crosslinking conjugate (FPCC). 

Subsequently, the prepared FPCC was tested with enhanced antioxidant potentials, in a 

simulated gastrointestinal tract digestion study. Additionally, FPCC was also tested for its oil 

antioxidant potential, in a cooking oil p-Anisidine test. Concurrently, we presented the 

characteristic studies on FPCC using SDS-PAGE, SEM and FTIR. Further investigation in 

this direction could potentially lead to the development of FPCC as food preservative agent 

or functional food additive. 
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The pandemic of COVID-19 has badly affected the whole world. Although several 

Anti-COVID-19 vaccines have already been introduced, the number of COVID-19 cases and 

death have not been significantly reduced or controlled. Insufficient production and 

restrictions in the supply chain against huge demand of vaccines is a reality. Moreover, 

therapeutic effectiveness and safety of vaccines have not yet been established. Besides, 

diversity of SARS-CoV2 and frequent change of new variants is another challenge towards 

the effectiveness of vaccines. Immunostimulants play important role for the upregulation of 

immunity in immunocompromised conditions as well as to maintain a healthy immune 

system for the prevention of infections. Nutraceutical and micronutrients have been reported 

to have abilities for the promotion as well as boosting immunity for the prevention and 

combating microbial infections including the entry, migration and propagation of viruses.   

Aim: The present study aimed to evaluate the immunomodulating and toxicological properties 

of a novel nutraceutical formulation (Super-Boost) in immunocompromised Swiss Albino rats.  

Methodology: A novel nutraceutical formulation (Super-Boost) was prepared combining 

Spirulina platensis (physocyanin), Ganoderma lucidum (Reishi mushroom) extract, Turmeric 

(Curcuma longa), Piper nigrum, black Elderberry, and similar other powder extracts. Swiss 

Albinon rats were administered with Cyclophosphamide (0.5 mg/kg, p.o.) for the impairment 

of immunity for 30 days. The immunocompromised rats (age: 8 weeks) were treated with 

different doses of Super-Boost (50, 100, 200, 400 and 800 mg/kg).  Levamisole (5 mg/kg; p.o.) 

was used as a positive control (immunostimulant). At the end of the experiments, rats were 

sacrificed and serum antibodies, WBC differential counts, biomarkers and histopathology were 

determined. Acute toxicity study was carried out following the OECD guidelines. Briefly, 25 

experimental rats were randomly divided into 5 groups (each group consisting of 5 rats). Group 

1 was control; groups 2-5 were treated with Super-Boost as single doses of 1000, 2000, 3000 

and 5000 mg/kg and observed the animals for 14 days.   

Super-Boost significantly increased the levels of IgM at doses 100 and 200 mg/kg, IgG at 

doses 50, 100, 200 and 400 mg/kg. The number of immune cells increased by different doses 

of Super-Boost; the highest number of WBC, Monocytes, Neutrophils were produced by the 

dose of 100 mg/kg, whereas Lymphocytes were highly promoted at the dose 200 mg/kg. The 

Super-Boost also significantly promoted the number of platelets count in treated rats. 

Histopathological studies on treated doses could not show any morphological or pathological 

changes in major organs such as, liver, kidneys, etc. Acute toxicity study up to 5000 mg/kg 

resulted no death and even no significant changes in the biochemical parameters of treated 

rats, did not significantly differ from the control.  
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matrix and non-thermal treatments 
 

Gulay Ozkan
1
, Tina Kostka

2
, Gerald Draeger

3
, Esra Capanoglu

1,
*, Tuba Esatbeyoglu

2
 

1Department of Food Engineering, Faculty of Chemical and Metallurgical Engineering, Istanbul Technical 
University, 34469 Maslak, Istanbul, Turkey 
2Institute of Food Science and Human Nutrition, Department of Food Development and Food Quality, Gottfried 
Wilhelm Leibniz University of Hannover, Am Kleinen Felde 30, 30167 Hannover, Germany  
3Institute of Organic Chemistry, Gottfried Wilhelm Leibniz University of Hannover, Schneiderberg 1b, 30167 
Hannover, Germany 

 

Food processing methods and matrices may have an impact on the retention of polyphenols in 

the final product. Therefore, in the present study, effects of non-thermal food processing 

techniques, including high pressure processing (HPP, 600 MPa/5 min) and pulsed electric 

field (PEF, 5 and 15kJ/kg specific energy input) treatments as well as matrix effect (water 

(JW, 25%), bovine (JM, 25%) and almond (JA, 25%) milk) on the fate of polyphenols were 

determined. The bioaccessibility and transepithelial transportation of bioactive compounds 

from cranberrybush (Viburnum opulus) were investigated by using in vitro simulated 

gastrointestinal digestion, coupled with the human intestinal Caco-2 epithelial cell system. 

According to the results, higher recovery of total flavonoid content (increase of 3.9% ± 1.1%, 

p < 0.0001), chlorogenic acid content (increase of 29.9% ± 5.9%, p < 0.001) and antioxidant 

capacity after gastrointestinal digestion was obtained with PEF treatment at 15 kJ/kg specific 

energy input. On the other hand, bovine milk matrix affected the bioaccessibility of total 

phenolic and flavonoid contents as well as antioxidant capacity, posivitely. Moreover, 

preparation of milk blends appeared to have a positive effect on transepithelial transportation 

of chlorogenic acid. Therefore, it can be concluded that high pressure and pulsed electric field 

treatments can be used as alternative processing methods in the production of functional 

foods with enhanced nutritional value. Furthermore, it would be interesting to conduct further 

investigations on the transport dynamics of polyphenols from different food matrices that 

could enhance the transport of these compounds across the gut epithelium. 
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Identification of genoprotective agents is of great interest due to the increasing of human 

exposure to different genotoxicants (ionizing radiation, environmental pollutans, smoking, 

oxidative stress associated with pathological processes). Plant polyphenols have attracted 

much attention as potential compounds for the prevention of genotoxic insults due to their 

strong antioxidant properties and various bioactivities. This paper reviews the genoprotective 

effects of main promising phenolic compounds (curcumin, epigallocatechin gallate, genistein, 

resveratrol) from the perspective of current studies and their clinical relevance
 [1,2]

. The most 

important studies published in the last 20 years were included in the paper. The analysis 

focused on their genoprotective mechanisms, the structural features for the antigenotoxic 

activity, the correlation of in vitro and in vivo effects, the bioavailability, the balance between 

antigenotoxic/genotoxic effects and the clinical relevance. Most studies were preclinical. 

Curcumin, epigallocatechin gallate, genistein and resveratrol can exert dual effects on 

modulationg DNA damage depending on the dose, cellular environment, the stage of cell 

division at administration or physiological condition. The mechanisms of genoprotection 

involve mainly the reduction of oxidative stress, up-regulation of DNA repair enzymes, 

inhibition of metabolic activation of genotoxicants, and regulation of mitochondrial 

dysfunction
 [1,2,3]

. Their clinical use as geno-/radioprotective agents depends largely on the 

understanding of mechanisms involved in the occurrence of genoprotective and genotoxic 

effects, and also on the bioavailability improvement. More well-designed clinical trials with 

larger groups of subjects are needed. 
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Along with increasing globalization, invasive organisms are becoming a second worst threat to 

Earth 's biodiversity, only after devastation of natural habitats caused by humans. Besides, 

invasive species affect human welfare and residential areas as well as cause economic losses. 

However, many such species are useful as medicinal plants. During this lecture, we would try 

to appraise a few examples of invasive plants as potentially useful source of bioactive 

components. Invasive populations provide a vast natural resource, by now almost unexploited. 

At the same time, exploitation could contribute to limiting their spread. 

One of the most widespread examples of such plants are representatives of the genus 

Raynoutria (syn. Fallopia) – R. japonica, R. sachalinensis and their interspecific hybrid R. x 

bohemica, all of which are invasive pests in Europe and N. America. R. japonica is an importan 

Traditional Chinese Medicine herb (Polygoni cuspidati rhizoma, hu-zhangi), while R. 

sachalinensis is afolk medicne herb in the regions of origin. In this presentation, some of our 

recent results on antioxidant, antiinflammatory, cytotoxic, antimicrobial and even 

anti-SARS-CoV2 properties will be presented and discussed. The composition of the two 

taxonomically close parent species is strikingly different, and the hybrid is intermediate. The 

studied activities suggested that the medicinal and preventive applications can be different for 

each of these plants. Also, the vast natural resources suggest that invasive giant knotweeds 

should be considered as the promising sources of pharmacologically active compounds.   
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In most Asian countries, members from genus Rutaceae play an important role in the 

treatment of wounds, burns, intestinal problems, coughs and general torpor 
[1,2]

. Use of 

traditional remedies and plants in the treatment is an important aspect of health management 

and is also an efficient way to promote cheaper healthcare options 
[3,4]

. Hence, the use of well 

known aromatic species, Murraya koenigii (L.) Spreng and Murraya paniculata (L.) Jack 

were investigated. The essential oil of M. koenigii is dominated by two sesquiterpene 

hydrocarbons, β-caryophyllene (19.50%) and α-humulene (15.24%) along with 35 organic 

volatile constituents whereas oil of M. paniculata is dominated by γ-elemene (31.7%), 

t-caryophyllene (11.6%) along with 42 organic volatile constituents. The essential oil, leaf 

and root extracts of this two rutaceae species were evaluated for their bioactive potentials. 

Based on antioxidant capacity, the total phenolic content for M. koenigii essential oil, leaf and 

root extracts were 10.00, 45.50 and 59.30 mg of GAE/g sample followed by M. paniculata 

with 12.00, 50.00 and 75.55 mg of GAE/g sample, respectively. As for free radical 

scavenging activity (DPPH), the IC 50 value for M. koenigii essential oil, leaf and root 

extracts range from 0.082–0.315 mg/mL and IC 50 value for M. paniculata essential oil, leaf 

and root extracts range from 0.070–0.210 mg/mL. The antimicrobial activity exhibit MIC 

value for M. koenigii essential oil, leaf and root extracts range from 150 - 250 µg/mL, while 

for M. paniculata range from 125 – 310 µg/mL upon being tested against S. aureus, L. 

monocytogenes, S. typhimurium and S. enteritidis. Both essential oils of M. koenigii and M. 

paniculata showed active toxicity based on brine shrimp (Artemia salina) lethality assay with 

LC50 value of 30 µg/mL and 53 µg/mL. By these findings, the leaf and root extracts of M. 

koenigii and M. paniculata is worth to be explored to establish the possibilities of 

structure-related analogues as frontier of pharmaceutical agents.  
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Sponges are appropriate hosts for other macro- and micro-organisms to live in. 

Microorganisms such as symbionts produce different metabolites and exudates as part of their 

defensive mechanism and these chemicals could be found in their growth media. Our main 

objective of the present project is to detect the bioactive compounds included in these products 

from the sponges and their resident microorganism, i.e. actinobacteria. Microorganisms that 

are known to produce anticancer and antibiotic entities.  

We have collected different sponges from the waters of Kish and Larak Islands in the Persian 

Gulf in the depth of 3-30 m. The filter feeder sponges like Axinella, Halyclona and Dysideae 

were collected and after removing their guest organisms were prepared for selective isolation 

of their actinobacteria 
[1]

. The bacteria were characterized based on their phenotypic properties 
[2]

, their culture media were subjected to MTT in vitro cytotoxic tests against different 

human cancer cell lines 
[3]

. Then the bioactive isolates were characterized based on their 16S 

rRNA gene sequencing molecular method 
[4]

. The potent cytotoxic Streptomyces species were 

then grown and their culture media were extracted with ethyl acetate and analyzed by LC-MS, 

liquid extraction, preparative silica gel and Sephadex column chromatography and RP HPLC 

purification to finally characterize their bioactive substances with NMR spectroscopy. In 

addition to the bacteria, their host sponges were chemically analyzed by the above methods.   

We have isolated 4 distinct Streptomyces strains from each of the sponges, Dysidea and 

Axinella sp., from Kish and 4 and 33 isolate in winter and summer collections of Haliclona in 

the Larak Island, respectively. We have detected several isoflavoinoides and butyrolactone 

fatty acid derivative and volatile sesquiterpenoids in the extracts and the fractions of the 

bioactive strains. The bacteria which were similar in molecular analyses, showed also same 

cytotoxic potential and similar patterns on their TLC, HPLC and MS chromatography and 

spectrometry.   

The sponges are good habitat for rearing bioactive microorganism, among which the 

Streptomyces are main antibiotic and anticancer agents‘ producers. We are aiming at 

introducing the sponge associated bacteria of the Persian Gulf as an excellent source for 

antibiotic and anticancer agents. 
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Contact hypersensitivity (CHS) is an experimental animal model for allergic contact dermatitis 

in humans, which is one of the most common skin diseases caused by delayed-type 

hypersensitivity responses to antigens that have repeated contact with the skin
[1]

. In contrast, 

soybeans are rich in therapeutic phytochemicals such as soybean isoflavones and soyasaponins 

(SSs). SSs have significant health-enhancing effects, such as antioxidant and anticancer 

activities, inhibition of inflammation, and cardiovascular protection
[2]

. Thus, we have 

extensively investigated effects of dietary SSs on CHS and gut microbiota
[3-7]

. Firstly, we 

investigated the effects of SS diets on CHS at low and high doses. The low-dose SS diet 

attenuated DNFB-induced ear swelling and tissue edema and reduced the number of 

infiltrating myeloid cells. Only low-dose SSs decreased CXCL2 and TREM-1 production in 

ear tissues, compared with a control. Taxonomic 16S rRNA analysis revealed significant 

alterations in fecal microbiota caused by CHS, which were reversed by low-dose SSs. The 

low-dose SS and non-CHS groups clustered together, while the high-dose SS group split 

between CHS and non-CHS clusters. These results demonstrated that low-dose SSs alleviated 

CHS symptoms by attenuating inflammation and improving the gut microbiota composition
[6]

. 

Secondly, we further attempted to clarify the role of mice gut microbiota in CHS inhibition by 

dietary SSs using antibiotics: a mixture of ciprofloxacin and metronidazole/vancomycin. CHS 

caused changes in the structure of the gut microbiota, but dietary SSs blocked the changes in 

the microbiota composition. Ciprofloxacin and metronidazole treatments enhanced the severity 

of CHS symptoms, whereas vancomycin treatment blocked the suppressive effect of dietary 

SSs on CHS. These antibiotic treatments differed in their effects on the gut microbiota 

composition. Regulatory T cells increased within mice auricular lymph node and spleen under 

and SS-enriched diet, but this increase was blocked by vancomycin treatment. These results 

suggest that dietary SSs exert their inhibitory activity on CHS via the gut microbiota
 [7]

. 
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Permethrin, a type I pyrethroid insecticide, was reported to enhance adipogenesis and 

promotes obesity in vitro and in vivo, the molecular mechanisms however are still unclear. 

The current study indicated that permethrin treatment significantly increased fat mass, levels 

of triglycerides, cholesterol and LDL-C in liver or serum of high-fat diet-fed male mice, 

while inactivated PI3K-AKT pathway in liver tissue. In addition, permethrin significantly 

affected gut microbiota, with the ratio of F/B (Firmicutes/Bacteroidetes) increased and other 

obesity-relating bacterium altered. Moreover, removal of gut microbiota with antibiotics 

partially alleviated the effect of permethrin on adipogenesis and glucose disorders. Ultimately, 

transcriptome data revealed that permethrin treatment significantly changed several genes in 

3T3-L1 adipocytes, which were crucial in adipogenesis. Together, these results suggested that 

permethrin may stimulates obesity via PI3K-AKT and gut microbiota-mediated mechanism. 
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Nowadays, the development of healthy foods is more frequently than the use of highly 

processed ingredients. The use of natural ingredients rich in bioactive compounds (BC) is 

increasing and is a tendency, besides the inclusion of plant-foods. However, not all the BC are 

always bioavailable in the gastrointestinal (GI) tract and the percentage from the initial 

composition can be unavailable to be absorb in the GI tract and could reach the colon, in this 

sense, the evaluation of the bioaccesibility and the bioconversion of the un-available fraction 

by gut microbiota, is of the interest of many researchers. That is a point to consider the GI 

digestion and colonic fermentation in the production and bioconversion of BC in different 

metabolites. Besides the improve of the growth of different bacteria genera considered as 

probiotics. In this speak, I will focus in some interesting examples of plant-foods that has 

been evaluated by our group, some of them are part of the traditional Mexican food as 

―salsas‖ made with chilli, and the metabolites produced by their bioconversion, a fruit as 

mango and, Hibiscus a common calyx of a flower that is commonly consumed by Mexican 

population but has a worldwide interest in the consumption. In this speak we will highlight 

the relevance of consider to include this type of analysis in the development of new food 

products, with more BC but knowing the potential metabolites that are able to generate and 

these compounds.  
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Antimicrobial resistance, as well as the emergence and re-emergence of some pathogens are 

two major aspects of the Anthropocene Era and are now recognized as major issues at the 

start of the 21st century. The excessive and uncontrolled use of antimicrobials has an impact 

on human health and more generally on ecosystems. Thus, due to their attempts to combat 

pathogens, humans have helped to modify their environment, giving rise to new health risks 

which are almost uncontrollable, and yet which must be addressed
 [1-6]

. 

This talk will be an opportunity to present some studies related to this topic 
[7-12]

. Thus, it will 

highlight the antimicrobial potential of several secondary metabolites isolated from plant 

species selected according to different approaches: regional (Humulus lupulus L.) and 

ecological (Juncus maritimus Lam.) impact. 
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Microorganisms associated with termites are an original resource for identifying new chemical 

scaffolds or active metabolites. A molecular network was generated from a collection of strain 

extracts analyzed by liquid chromatography coupled to tandem high-resolution mass 

spectrometry, a molecular network was generated using MetGem software 

(https://metgem.github.io/ ), and activities against the human pathogens methicillin-resistant 

Staphylococcus aureus, Candida albicans and Trichophyton rubrum were mapped, leading to 

the selection of a single active extract of Penicillium sclerotiorum SNB-CN111. This fungal 

species is known to produce azaphilones, a colorful family of polyketides with a wide range of 

biological activities and economic interests in the food industry. By exploring the molecular 

network data, it was shown that the chemical diversity related to the P. sclerotiorum 

metabolome largely exceeded the data already reported in the literature. According to the 

described fragmentation pathways of protonated azaphilones, the annotation of 74 azaphilones 

was proposed, including 49 never isolated or synthesized thus far. Our hypothesis was 

validated by the isolation and characterization of five azaphilones, among which three new 

azaphilones were chlorogeumasnol, peniazaphilone and 7-deacetylisochromophilone VI. 
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Mycobacterium tuberculosis is a persistent, causative agent of tuberculosis. It‘s characteristic 

cell envelope composition as well as metabolic ability to adapt to extreme conditions found in 

macrophages make eradication of these bacteria challenging. M. tuberculosis developed 

numerous survival strategies, such as possibility to utilize several carbon sources
[1]

, ability to 

change cell wall hydrophobicity during invasion
[2]

, or ability to respond to various stresses 

through complicated, regulatory network of transcription factors
[3]

. Through the expression of 

accessory sigma factors, which are encoded in M. tuberculosis genome in significant amount 

and are expressed even in relatively stress-free environment, bacteria are ready to respond to 

different environmental stimuli. Changes in RNA polymerase – sigma factors (holoenzyme) 

interaction leads to initiation of transcription of particular gene sets and consequently changes 

the metabolic pathways
[3]

. Therefore, the evaluation of expression levels of sigma factors 

provides a global view on the bacterial response to compounds inhibiting their growth. 

Because the observations of bacterial response at genetic and metabolic level are crucial for the 

identification of new molecular targets we evaluated natural molecules as potential 

inducers/inhibitors of sigma factors regulatory network. Exposure of M. tuberculosis cells to 

tanshinones revealed the massive and violent change of sigma factors expression pattern. 

Especially interesting is that we observed highest overexpression for of sigE gene, which is 

regarded as a major stress–responsive sigma factor in M. tuberculosis. Importantly, the second 

highly overexpressed gene was the one encoding SigH, which regulates genes related to DNA 

repair proteins, general stress response proteins, and enzymes involved in redox reactions, such 

as thioredoxin and thioredoxin reductase (flavoprotein). The other highly upregulated 

transcription factors, sigA, sigB and sigG, form a community involved in regulation of lipid 

metabolism, hypoxic and redox response. The overexpression of sigma factor genes shows the 

deep impact of tanshinones on the M. tuberculosis primary genetic regulatory system. It 

suggests that processes related to cell envelope surface disruption and reactive oxygen species 

activity may be involved in the action of tanshinones. 

 
1.de Carvalho LP, Fischer SM, Marrero J, et al. Chemical biology, 2010, 17, 1122-1131. 
2. Garcia-Vilanova A, Chan J, Torrelles JB. Frontiers in Immunology, 2019, 10, 2909. 
3. Chauhan R, Ravi J, Datta P, et al. Nature Communications, 2016, 7, 11062. 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

40 

 

IL21: Wound healing effects of sea bass (Lateolabrax maculatus) 

and their molecular mechanisms 
  

Baojun Xu* 
Food Science and Technology Program, Beijing Normal University–Hong Kong Baptist University United 
International College, Zhuhai, 519085 China 
 

Sea bass (Lateolabrax maculatus) has been used for dietary therapy practice for wound 

healing of puerperal or surgery patients in China. Traditional Chinese medicinal books also 

documented that sea bass can be used to manage inflammation-associated conditions such as 

wound, miscarriage and cough. Some studies also proved that dietary supplement with fish 

benefited for treating many inflammatory – associated conditions, such as cardiovascular 

disease, ulcerative colitis, and hyperlipidemia. However, the studies on the pharmacological 

mechanisms of wound healing efficacy of sea bass remain lack of investigation. The aim of 

this study is to investigate the molecular mechanisms of sea bass on wound healing efficacy. 

Establishing a further justification for clinical application of aqueous extract of sea bass 

(ASB) in treating wound healing. Transition from inflammation to proliferation phase treated 

as the critical step in wound repair which were investigated via in vitro and in vivo study. A 

series of inflammatory mediators associated with wound healing and proliferation effects of 

fibroblasts upon treatments were studied via Western blotting, enzyme-linked immunosorbent 

assay (ELISA), real time reverse transcription- polymerase chain reaction (RT-PCR) and 

scratch assay. The cutaneous wound model was applied on skin wound healing study to 

observe the healing process in C57BL/6 mice upon ASB treatments. Hematological 

parameters and tumor necrosis factor-α (TNF-α) secretions in serum were determined. 

Histopathological examinations were conducted by hematoxylin and eosin 

(H&E) staining and Masson staining. Immunofluorescence were performed to identify 

infiltrating neutrophils (MPO) and α-smooth muscle actin (α-SMA). Results showed that 

ASB significantly reduced the production of inflammatory mediators (cyclooxygenase-2 

(COX-2), nitrite oxide (NO) production and TNF-α). The phosphorylation and nuclear 

protein levels of transcription factor nuclear factor-κB (NF-ĸB) in toll-like receptor 4 (TLR4) 

signaling were decreased by ASB treatment as well. ASB treatments significantly increased 

wound closure rate and cyclin D1 expression level of fibroblasts. Moreover, cutaneous 

wound model in C57BL/6 mice presented many similarities in appearance to the process of 

wound healing. The in vitro study demonstrated an inhibitory effect of ASB on the 

inflammatory mediators regulated by TLR4 signaling pathways, providing evidence that ASB 

treatment potentially accelerate the wound healing through migration and proliferation 

enhancement. Additionally, the in vivo study suggested that ASB treatment has a potential in 

accelerating the proliferation phase of wound healing via well-organized abundant.   
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Cyanodermella asteris is a fungal endophyte from Aster tataricus, a perennial plant from the 

Northern part of Asia that has been isolated from its inflorescence axis
[1]

. This plant is known 

for its use in the traditional Chinese medicine because of its antibacterial, antiviral, antiulcer 

and diuretic activities
[2,3]

. Morita and colleagues discovered a new substance group in 

A. tataricus, called astins
[3,4]

. Astins are chlorinated, cyclic pentapeptides of which over 

twenty different derivatives are currently known
[5]

, nearly all of them are differentially 

chlorinated at the proline residue. Only four of them are dichlorinated, which is important for 

the antitumor activity of astin A to C
[5]

. The fungus C. asteris produces astins in culture and 

thus, we assumed that the endophyte is the actual organism capable to produce these 

interesting and valuable metabolites. Interestingly, not all astins mentioned above could be 

detected in in vitro cultures of C. asteris
[6]

. Only astins C, F and G were found in C. asteris 

cultures, while the two most prominent other ones, astin A and B, were only present in the 

plant A. tataricus. This observation suggests that the plant most likely takes up, accumulates 

and possibly modifies the fungal astins after their secretion by C. asteris
[6]

. Due to the 

perennial nature and large stature of the natural host A. tataricus, it was necessary to find 

other host plants which are easier to cultivate. We therefore investigated several plant species, 

among them the model plant Arabidopsis thaliana, for their potential interaction with C. 

asteris. Here, we demonstrated an interaction of C. asteris with A. thaliana resulting in strong 

phenotypes such as shorter main roots, massive lateral root growth, higher leaf and root 

biomass, and increased anthocyanin levels. Astins A, C and G induced plant growth when 

they were solely included in the medium. In return, A. thaliana stimulates the fungal astin C 

production during co-cultivation. Furthermore, individual plant hormones were able to 

stimulate astin production in fungal cultures. To further investigate the potential of C. asteris 

to produce secondary metabolites or plant hormones that could be involved in these altered 

growth patterns, we conducted transcriptome (based on the available genome of C. asteris
[7]

) 

and metabolome analyses. In the transcriptome we found expression of the astin gene cluster 

as well as genes tentatively involved in the production of the plant growth promoting 

hormone auxin
[8]

. Further analyses by antiSMASH
 
indicated many more gene clusters 

potentially involved in the biosynthesis of bioactive natural compounds. Some of these were 

confirmed in the metabolome. 
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Agrobacterium-mediated transformation is the most common method for obtaining 

commercial lines of transgenic plants. However, genetically engineered organisms (GMOs) are 

constantly attacked as unnatural organisms. An important argument in support of GMOs was 

the discovery of plants transformed by agrobacteria in natural conditions millions of years ago 
[1]

. DNA sequences in their genomes, homologous to agrobacterial T-DNA, are called cellular 

T-DNA (cT-DNA). Until recent GMOs have been described within three genera Nicotiana, 

Linaria and Ipomoea 
[2-4]

. Extensive data of sequenced plant genomes made it possible to better 

assess the scope of the phenomenon and increase the number of known natural GMOs by an 

order of magnitude 
[5-6]

. Based on bioinformatic, biochemical and molecular genetics methods 

it was concluded that opine synthesis genes predominate over other groups of genes in cT-DNA, 

and they are characterized by higher percentage of intact ORFs 
[7]

. Some of them are expressed 

in plant tissues, mostly in roots. Among plast genes of cT-DNA the rolC gene is one of the most 

conservative and better studied. It is expressed in nGMOs Nicotiana and Linaria and its 

product involved in the regulation of sugar distribution among plant tissues in Nicotiana 

species. All the issues mentioned above indicate evolutionary role of cT-DNA and will be 

discussed in the presentation.  
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In leaf tissues of Origanum vulgare we have identified thymohydroquinone, a phenolic 

monoterpene alcohol, which displays anti-inflammatory, antioxidant and anti-tumor activities. 

However, genes responsible for the biosynthesis thymohydroquinone remain unknown 

although thymohydroquinone was proposed to be produced from carvacrol or thymol through a 

hydroxylation catalysed by a hydroxylase (most likely a cytochrome CYP450 enzyme). To 

uncover the biosynthetic pathway for thymohydroquinone, metabolic profiling and 

transcriptomics analysis of different tissues of Origanum vulgare including young leaf, mature 

leaf, stem and inflorescence was performed. GC-MS analysis revealed that 

thymohydroquinone levels were highest in mature leaf, followed by inflorescence, stem and 

young leaf. Correlation analysis between the levels of thymohydroquinone and expression of 

potential P450 candidates identified nine P450 candidates. In planta analysis of these nine 

P450 candidates by transient expression in Nicotiana benthaminana upon feeding with thymol 

or carvacrol showed that two of them (ORVUCYP9 and ORVUCYP10) were able to catalyse 

the formation of thymohydroquinone from thymol and carvacrol
[1]

. To independently validate 

the functions of ORVUCYP9 and ORVUCYP10, the proteins were expressed in yeast 

followed by feeding with thymol and carvacrol. Consistent with results in planta, ORVUCYP9 

and ORVUCYP10 were able to use both thymol and carvacrol to produce 

thymohydroquinone
[1]

. In summary, the identification of genes responsible for the biosynthesis 

of thymohydroquinone provides useful and essential information for metabolic engineering of 

this important compound in vitro in future.    
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Although Mentha longifolia (L.) L. is the most widespread wild-growing mint of the world
[1]

, it 

has no large-scale utilization so far. Our long-term goal is to domesticate it as a source of food 

antioxidants (AO) based on rosmarinic acid/3‘,4‘-dihydroxyflavonoids, furthermore as 

aromatic crop based on high variety of its volatiles 
[2]

. The present study is the first cultivation 

experiment of the species in Europe. 

Clones of 5 wild-growing populations in Northeastern Hungarian Mountains were selected on 

the basis of AO properties – from 36 accessions studied earlier
[3]

 –and were cultivated in 

parallel at 2 experimental sites, in 3 years. All clones were sampled in five phenophases per 

year at both sites. Dried leaves and (if present) inflorescences were extracted by ultrasound in 3 

stages of ethanol: water 7:3. Shikimates in extracts were determined via HPLC-DAD. Activity 

against DPPH, FRAP values and total polyphenols were also determined.  

Major compounds found to be rosmarinic acid, caffeic acid, eriocitrin, hesperidin, cynaroside, 

lonicerin and diosmin. Kruskal-Wallis‘ test revealed remarkable differences in concentrations 

of them when genotype was taken as a grouping variable. One clone (HV2) rosmarinic acid (ca. 

10-30 000 mg/kg) eriocitrin (up to 45 000 mg/kg) and lonicerin (up to 30 000 mg/kg) rich but 

eriocitrin concentrations has risen in the 2. year at both sites. Another (KBÁ) provided highest 

rosmarinic acid yields (8-55000 mg/kg) but 3,4‘-dihydroxyflavonoids were found under 5000 

mg/kg. A third (SZD) was rosmarinic acid- and lonicerin-rich (up to 25 000 mg/kg) but 

produced less eriocitrin. Thus the clones may belong to different chemotaxa if their phenolics 

are regarded. Significant (p<0.01 or p<0.001) correlations found to AO properties and 

concentrations of rosmarinic acid in all samples, also of eriocitrin which is previously not 

associated to the AO properties of the species Correlations at p<0.001 or p<0.01 level were 

found between i) lonicerin and all over flavonoids ii) eriocitrin and lonicerin, cynaroside and 

diosmin. The correlations may outline a pathway of flavonoids based on luteolin
[4]

-and 

hesperetin-routes
[4]

. Clones carrying high AO values, rosmarinic acid and eriocitrin contents 

may be a base for the utilization. Further steps are evaluation of factors of composition 

depending on site, phenophase and vintage. 
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The flavonoids are the most abundant class of phenolics in grapes, including anthocyanins, 

flavonols, flavan-3-ols, and condensed tannins also named Proanthocyanidins (PAs)
[1]

. 

Anthocyanins and PAs are widely distributed in the skin, flesh, and seeds of grape berries. 

These compounds reported several health benefits, including cancer and cardiovascular 

diseases prevention, and diabetes glucagon down-regulated
[2]

. Moreover, they play an 

important role in wine quality, contributing to the long-term color stability and sensory 

attributes, such mouthfeel astringency and bitterness
[3]

. Climatic changes in temperature, 

rainfall, and light intensity, affect grapevine fruit quality and influence the anthocyanins and 

proanthocyanins accumulation during maturation and harvest
[4]

. Therefore, several 

agricultural strategies including, canopy management (e.g. leaf removal) have been widely 

used to alter the clester microclimate
[5]

. Our presentation, is reporting a novel canopy 

management technique called early leaf removal, used on Michigan-grown grapevines, to 

enhance the bioactive compound accumulation such as anthocyanins and proanthocyanidins, 

compounds recognized for having several important functional and physiological properties. 
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Epilobium hirsutum is extensively used as a traditional drug in folk medicine systems, 

including Turkey. To confirm the traditional uses, we aimed to determine chemical profiles 

and biopharmaceutical potentials of different extracts (ethyl acetate, methanol, infusion and 

methanol/water) of E. hirsutum aerial parts and roots. Chemical compositions of the tested 

extracts were determined by HPLC-ESI-MS
n
 technique. To obtain the first insight for 

pharmaceutical potentials, antioxidant (radical scavenging, reducing power, metal chelating 

and phosphomolybdenum) and enzyme inhibitory assays (cholinesterase, amylase, 

glucosidase and tyrosinase) were performed. The methanol, infusion, and methanol/water 

extracts contained highest amount of total phenolics when compared with ethyl acetate. 

Oenothein B and myricetin glycosides were dominant compounds in the chemical 

compositions of the extracts. In free radical scavenging assays, the methanol, infusion, and 

methanol/water extracts exhibited similar activities as compared to ethyl acetate extracts. 

However, we obtained different results from enzyme inhibitory assays. Human prostate 

cancer PC3 cells were exposed to the extracts (100-300 µg/mL) for evaluating 

antiproliferative effects. Gene expression and bioinformatics analyses were carried out for 

unravelling putative mechanisms. We observed the reduction of PC3 viability occurring at the 

highest tested concentration (300 µg/mL) of methanol and methanol/water extracts of roots 

and leaves of E. hirsutum. According to HPLC-MS analysis, the root and leaf extracts were 

particulalry rich in oenothein B, myricetin, oxo-dihydroxy-octadecenoic acid and 

rihydroxy-octadecenoic acid. Therefore, these phytochemicals were selected for a 

bioinformatics analysis with the aim to predict protein targets underlying the antiproliferative 

effects. Myricetin was predicted to interact with cycloxygenase-2 (COX-2) and different 

cytokines, among which tumor necrosis factor α (TNFα). The interaction between TNFα and 

oxo-dihydroxy-octadecenoic acid was predicted, as well. In this regard, we observed the 

reduced gene expression of COX-2 and TNFα in PC3 cells, after exposure to methanol and 

methanol/water leaf and methanol/water root extracts. The anti-inflammatory effects were 

supported by the decreased gene expression of inteleukin-8 (IL-8) and NFkB, and the 

inhibition of prostaglandin E2 (PGE2) release. Finally, we also measured the gene expression 

of TIMP-1 and VEGF, deeply invoved in inflammation and cancer. Specifically, the tested 

extracts were effective in inhibiting the gene expression of VEGF and TIMP-1, whereas the 

KEGG analysis indicated the probable (P<0.05) modulation of HIF1 signaling pathway, in 

PC3 cells exposed to the extracts. Our study suggested that E. hirsutum could be considered 

as a potential source of natural bioactive agents. 
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Salsolinol (SAL), 1-methyl-6.7-dihydroxy-1,2,3,4-tetrahydroisoquinolone, is a major 

catechol alkaloid which is generated by non-enzymatic Pictet-Spengler condensation or 

enzymatic reaction of dopamine with acetaldehyde formed as a consequence of alcohol 

metabolism. SAL is also present in some diets such as mushroom, banana or celery, 

especially powered cocoa. Although SAL has been speculated to be associated with 

development of Parkinson‘s disease and alcoholism, the molecular mechanisms and its 

pharmacological effects remain largely unknown. In the present study, we found that SAL 

induced the expression of heme oxygenase-1 (HO-1) in a concentration- and time-dependent 

manners in human hepatoma SK-Hep1 cells. Phosphorylation and nuclear translocation of 

Nrf2, a major transcription factor responsible for regulation of HO-1 expression, were 

induced by SAL in SK-Hep1 cells. siRNA silencing of Nrf2 abolished the SAL-induced 

HO-1 expression. Phosphorylation of Nrf2 induced by SAL was found to be mediated by Akt 

activation. SAL generates reactive oxygen species and the general antioxidant 

N-acetylcysteine suppressed phosphorylation of Akt, phosphorylation and nuclear 

translocation of Nrf2, and expression of HO-1 induced by SAL in SK-Hep1 cells. SAL 

inhibited the migration of SK-Hep1 cells, which was attenuated in the cells transfected with 

HO-1 siRNA. Silencing of HO-1 suppressed the phosphorylation of p53 induced by SAL. In 

addition, intraperitoneal injection of SAL suppressed the tumor growth in mouse xenograft 

implanted with with SK-Hep1 cells without causing a body weight change. Further, SAL 

suppressed the expression of Ki-67, while expression of HO-1 and p53 was enhanced in the 

xenograft tumor.  This finding suggested that SAL inhibited the growth of SK-Hep1 cells, 

which may mediate through Nrf2-mediated expression of HO-1. 
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Cancer is among the leading causes of death worldwide. Multidrug resistance (MDR) is one 

of the major impediments for a successful chemotherapy. One of the main mechanisms of 

MDR results from the overexpression of ABC-transporter proteins, which act as efflux pumps 

for chemotherapeutic agents. P-glycoprotein (P-gp/ABCB1), multidrug resistance protein 

(MRP1/ABCC1) and breast cancer resistance protein (BCRP/ABCG2) play a key role on 

MDR. Many anticancer drugs exert their activity by inducing DNA damage, inhibiting 

cellular proliferation. Thus, altered DNA damage repair in cancer cells can also lead to MDR.  

Aiming at obtaining plant-derived metabolites with effective MDR-reversing activity, we 

have evaluated the ability of natural compounds, bearing diverse scaffolds, and 

hemi-synthetic derivatives as ABC-transporter inhibitors. Several compounds, namely 

alkaloids and flavonoids were found to be strong inhibitors. Using a different anti-MDR 

approach, we have identified an indole alkaloid derivative as a new and effective inhibitor of 

homologous DNA repair. 
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Since ancient times, propolis has considered a healthy product. Today, propolis is used in the 

formulations of food supplements, medical devices and is the ingredient of some functional 

foods, due to its biological activities, including antimicrobial, antioxidant and 

anti-inflammatory properties. There are different types of propolis, which differ in color and 

chemical composition. This variability comes from several factors, such as the botanical 

species from which bees collect the resin, the geographic origin, and the species of bee. The 

extreme variability in the chemical composition of the different types of propolis results in 

different registered activities which this product can exert on humans. In addition to the 

variability of the different types of propolis, there is also a variability due to the extractive 

methods that has recently been overcome by a new method, called Multi Dynamic Extraction 

Method (M.E.D.), which has been proposed to produce standardized polyphenolic mixtures 

from poplar-type propolis, with reproducible chemical composition and antimicrobial activity, 

independently from the chemical composition of the starting raw propolis
 [1]

. 

Over the years, we have evaluated the metabolic profiling of M.E.D.
®

 propolis and its 

properties through in vitro and in vivo studies highlighting its bioavailability and the possible 

mechanisms of action at the basis of its antioxidant and anti-inflammatory activities
 [2–4]

. 

Although propolis is traditionally used to maintain upper respiratory tract health, the clinical 

trials are limited. Thus, the aim of this study is to evaluate the effectiveness of a local 

treatment of M.E.D.® propolis oral spray based on poplar-type propolis extract with a known 

and standardized polyphenol content, in the remission of the associated symptomatology 

(sore throat, muffled dysphonia, swelling and redness of throat) of mild uncomplicated Upper 

Respiratory Tract Infections (URTIs) by a monocentric, randomised double-blind 

placebo-controlled clinical trial 
[5]

.  

This study was conducted in 122 healthy adults with mild URTI, randomly assigned to 

receive either propolis oral spray (58 subjects treated with M.E.D.
®

 propolis oral spray at the 

dosage of 2–4 sprays, corresponding to 12–24 mg of polyphenols, three times for five days ) 

or placebo (64 subjects), that underwent four visits (baseline = t0, after 3 days = t1 and after 5 

days = t2 and after a follow-up of 15 days = t3) in an outpatient setting. The results showed 

that after 3 days of treatment, 83% of subjects treated with propolis oral spray had remission 

of symptoms, while 72% of subjects in the placebo group had at least one remaining 

symptom. After five days, all subjects had recovered from all symptoms. In conclusion, this 

study supports the safe use of propolis oral spray to improve both bacterial and viral 

uncomplicated URTI symptoms without the use of anti-inflammatory drugs, which are not 

free from serious adverse side-effects. 
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Bioactive peptides are short sequences encrypted in the structures of the parental proteins, 

which when liberated, can exert physiologically-relevant activities. To date, numerous 

bioactive peptides which exert antioxidant, antidiabetic, antimicrobial, anti-inflammatory and 

other bioactivities have been reported in the literature. Bioactive peptides have been identified 

from edible and non-edible sources, including animal and plant-derived foods and 

agricultural/food-processing by-products. In this presentation, some examples of bioactive 

peptides discovered by our research group will be discussed. These include antioxidant 

peptides which we identified from blue-spotted stingray, seeds of the jackfruit and fennel, and 

semen cassiae (juemingzi). Furthermore, potential anticancer peptides we identified from 

marine sponge and soft coral will be discussed. Recently, by using the bioinformatic and 

docking-based screening approach, we have also discovered peptides from edible insects and 

plant seeds which could be potential peptidic antagonists against the key protein targets in 

SARS-CoV-2. Overall, our findings suggest that the investigated food and non-food samples 

are promising sources of bioactive peptides, which deserve further exploration in future 

pertaining to their potential applications in health promotion and disease management.  
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Resistant starch is a starch derivative which can neither be digested in the mouth nor the 

small intestine and can be fermented in the colon. In this respect, it is classified as dietary 

fiber and has all the beneficial properties and health effects that are owned by dietary fibers. 

The energy of resistant starch is lower than that of regular starch. Moreover, it provides 

satiety and decreases the willing to eat. It also reduces the post-prandial glycemic response if 

high carbohydrate baked foods contain at least 14 % of total starch as resistant starch in 

replacement to digestable starch, as approved by EFSA (European Food Safety Authority). 

Owing to these beneficial health effects, consumption of resistant starch decreases the risk of 

obesity and diabetes. In this study, 99.7% purity resistant starch was produced from wheat 

starch. Digestibility, in vitro glycemic index and energy of resistant starch and regular starch 

were compared. Regular starch was hydrolysed by 90% after 180 min, whereas resistant 

starch was hydrolysed by 9% within the same period of time. In vitro glycemic index of 

resistant starch was 90% lower and the energy was 50% lower than regular starch. Addition 

of 99.7% resistant starch to regular white flours in ratios of 10, 20 and 30% (w/w) decreased 

the in vitro glycemic index of flours by 14, 30 and 48%, respectively. These results indicate 

that enrichment of white flours and bakery products with sufficient amounts of resistant 

starch may reduce the negative health effects such as high glycemic index and high energy. 
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Rationale: Aloe vera gel can contain traces of hydroxyanthracene derivatives (HADs), to 

which carcinogenic activity is ascribed. In accordance with the precautionary principle, in 

order to prevent adverse effects on human health, if HAD concentration is higher 1 ppm, A. 

vera gel formulations to be used in food supplements are prohibited by European Regulation. 

As the content of HADs and, in turn the toxicity, of A. vera gel depends on the manufacturing 

process, it is important to correlate HAD concentration to the toxicity of these food products. 

However, limited data on A. vera gel are available and no data correlate HAD concentration 

to the genotoxicity
 [1]

. Objective: To estimate the HADs concentrations of different A. vera 

gel preparations and evaluate the genotoxicity of the samples with the lowest and highest 

HAD concentrations to estimate the maximum level of HADs that not induce genotoxicity. 

Reagents and Methods: We developed and validates an Ultra-High-Performance Liquid 

Chromatography-Mass Spectrometry (UHPLC-MS) method to determine the content of 

HADs in 13 A. vera gel samples from different producers. The Ames test for mutagenicity 

was then performed on the samples with the lowest and highest HAD concentrations.  

Results: The UHPLC method developed resolved aloin B, aloin A, aloe-emodin, emodin 

within 5 min. The samples 1A, 2A, 3A, 4A, 5A contained only aloin A (from 6.05 ± 0.44 to 

337.98 ± 3.98 ng/ml), and aloin B (from 8.84 ± 0.29 to 346.89 ± 0.99 ng/ml). Thus, all these 

samples showed a concentrations < 1 ppm. Aloe-emodin was detected in 3 other samples (1B, 

2B and 3B, respectively) with values ranging from 80.30 ± 7.44 ng/ml to 109.40 ± 2.56 ng/ml. 

The content of aloin A and B in the latter samples was lower than in samples 1A, 2A, 3A, 4A, 

5A, indicating oxidation of aloin A and B that induces aloe-emodin synthesis. On the other 

hand, aloin A and B levels were always > 1 ppm in samples 1C, 1D, 1E, 1G, while within the 

range allowed by the current Regulations in sample 1F (175.28 ± 0.483 ng/ml and 151.16 ± 

0.25 ng/ml, respectively for Aloin A and B were). The Ames test was carried out on the 

samples 3A and 4A (i.e., those with the highest - 337.98 ± 3.98 ng/ml; 346.89 ± 0.99 ng/ml, 

respectivelyand the lowest aloin A and B concentrations - 6.05 ± 0.44 ng/ml; 8.84 ± 0.29 

ng/ml respectively). No signs of mutagenicity were detected when increasing concentrations 

(ranging from 0.0016 to 5 µl/plate) of such samples were tested with different strains of 

bacteria. Conclusions: The concentrations of aloin A and B and aloe-emodin vary 

dramatically in different commercial samples. Standardized Operating Procedures are 

mandatory to minimize the contamination with Aloe gel and in turn the presence of 

prohibited substances potentially harmful for the consumer in the formulation of food 

supplements.  

 
1. Baldi A, Sommella E, Campiglia P, et al. Regul Toxicol Pharmacol, 2021, 119, 104818. 
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Advanced and Innovative food processing techniques, such as ultrasound, microwave, 

ultraviolet, infrared and radiofrequency, supercritical CO2, pressurized fluid, pulsed electric 

field, ohmic heating, high-share mixer, plasma, etc. have been emerging as a new trend in the 

food industry, offering multiple functions such as quality assurance, microbial enzyme 

inactivation, homogenization, emulsification, cutting, cleaning, drying, thawing, freezing, 

extraction, and others (drying, mixing, freezing, thawing, crystallization, filtration, pickling, 

marinating, sterilization, fermentation, pasteurization, nono-formulation, and packaging). 

These processing steps exerting a significant effect on the food/food components by changing 

their structure, composition, nutritional, physiological, sensory, flavor, and microbial activity, 

which depends on the processing techniques. To increase the process efficiency and reduce the 

processing time, innovative hybrid techniques are gaining pace. These include combining one 

with other advanced/innovative food processing techniques. The hybrid techniques in food 

science and processing are an emerging interdisciplinary field that includes food technologists, 

food chemists, chemical engineers, and food process designers. Owing to the increasing 

utilization of hybrid techniques in food science and processing of different food and products, 

this presentation mainly concerns its effect on chemistry and functionality for the efficient and 

safe utilization of these emerging techniques in food science and food processing.  
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Chronic pain is a complex disorder that impacts quality of life and represents a critical health 

care problem. Among different types of chronic pain, neuropathic pain, arising from damage 

to the nervous system, including peripheral fibers and central neurons, is notoriously difficult 

to treat and affects 7-10% of the general population. Currently available treatment options for 

neuropathic pain are limited and opioid analgesics have severe side effects and can result in 

opioid use disorder. The goals of treatment are to mitigate pain, restore the function of 

peripheral fibers and central neurons, and minimize the disabling effects of the disease. 

Recent studies have shown an association between diet-derived bioactive compounds with 

anti-inflammatory and anti-oxidant properties and the reduction of neuropathic pain-related 

inflammation. This presentation will cover the following (i) overview of prevalence and 

etiology of neuropathic pain, (ii) findings of commonly consumed plant-derived nutrients or 

bioactive compounds, including curcumin, ginger, capsaicin, omega-3 PUFA, 

resveratrol/grape seed extract, EGCG/green tea extract, and naringin/citrus fruits, on 

neuropathic pain in animal pain models, (iii) possible molecular anti-neuropathic pain 

mechanisms, and (iv) challenges, limitation, and future direction. 
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Ginger (Zingiber officinale, Zingiberaceae) rhizomes have been used in Chinese and Thai 

traditional remedies for the treatment of gastrointestinal diseases e.g., dyspepsia, bloating, 

belching, indigestion, gastritis, epigastric discomfort, gastric ulcerations, nausea, and 

vomiting. Systematic review and meta-analysis indicated that ginger powder is safe and 

benefits in the relief of nausea and vomiting symptoms in various cases, including 

chemotherapy-induction, pregnancy, and postoperative cases. Although, some controversial 

results in clinical studies have been reported due to the uses of non-standardized ginger 

preparations. [6]-Gingerol is a principal bioactive constituent of ginger. This phenolic 

compound has been reported to possess anti-nausea, antiemetic, anti-inflammatory, 

antioxidant, antitumor, and anticancer effects. Cholinergic (muscarinic 3; M3) and serotonin 

(5-hydroxytryptamine 3; 5-HT3) receptors are involved in nausea, vomiting and antiemetics. 

5-HT3 plays an essential role in gastrointestinal motility and 5-HT3 receptor antagonists are 

the standard therapy in chemotherapy-induced nausea and vomiting. Recently, 

microwave-assisted extraction (MAE) of [6]-gingerol extraction has been reported to increase 

extraction efficacy and reduce extraction time. MAE with a suitable alternative green solvent 

is therefore a strategy to reduce organic solvent consumption as well as the cost of herbal 

extraction. The present study, therefore, aimed to prepare the standardized [6]-gingerol 

extracts using MAE and alternative green solvents involved in a pastille, i.e., eutectic mixture 

of sucrose and citric acid and glycerin, as well as to determine their inhibitory effects on 

cholinergic M3 and 5-HT3 receptors in the isolated mouse ileum as well as reduction of lower 

esophageal sphincter (LES) tone in mice. Two standardized [6]-gingerol extracts were 

prepared MAE using 20% v/v glycerin in ethanol and 20% v/v eutectic mixture of sucrose 

and citric acid in ethanol as solvents and subjected to determining in vitro effects on mouse 

ileal contractions via M3 and 5-HT3 receptors as well as LES contraction, compared with its 

marker compound, [6]-gingerol. Based on HPLC analysis, the extracts were obtained from 

20% v/v glycerin in ethanol (GEE) and 20% v/v eutectic mixture of sucrose and citric acid in 

ethanol (EMSCEE) were standardized to contain [6]-gingerol content of 17.0 mg/g. 

[6]-Gingerol, GEE and EMSCEE significantly exhibited concentration-dependently 

inhibitory effects on ileal contraction in mice via M3 and 5-HT3 receptors in a noncompetitive 

manner. Moreover, [6]-gingerol and EMSCEE tend to increase the LES tone. These results 

indicated the potential of GEE and EMSCEE to attenuate nausea and vomiting effects and 

might be used as nutraceuticals. 
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Polyphenols, including bioflavonoids, play multiple roles including antioxidant, antimicrobial, 

anti-inflammatory, antiangiogenic, antitumor, displaying various mechanisms of action in the 

reduction of inflammatory response in human body. The cellular targets of bioflavonoids may 

be kinases involved in signal transduction pathways. The modulation of these pathways is 

likely a major component of the physiological role of bioflavonoids after absorption. Their 

bioavailability depends on molecule dimensions, hydrophobicity, level of polymerization, 

presence and type of sugar in the molecule. Polyphenol glycosides constitute about 80% of 

all polyphenolic compounds in plants, while aglycones are scarce. The bioavailability of 

many bioflavonoids is reduced, being mostly excreted into faeces after transportation into the 

gut. Bioavailability regulates bioactivity and is influenced by food matrix, enzymatic and 

microbial degradation, and gastrointestinal absorption. Additionally, minute alterations in the 

structures of bioflavonoids or their glycosylation/deglycosylation can change the biological 

activity, bioavailability and pharmacokinetic properties. Deglycosylation may improve 

biological activity.   

Turning enzymes into robust biocatalysts is one of the main challenges in biotechnology. In 

this work, several approaches will be presented related to enzymatic deglycosylation of 

polyphenol glycosides towards improved bioavailability and bioactivity. To attain that goal 

the enzymes rhamnopyranosidase, glucosidase and pectinase are used. Different 

immobilization strategies, like encapsulation on hydrogels, cross link enzyme aggregates, 

magnetization, among others, as their activity and stability in microreactors, using different 

juices as substrates will be presented.The biosynthetic compound, purified or in the 

functional juices, in vitro targets different cells, namely microglia, cancer (e.g. Caco-2 cells) 

or in vivo in mice models of disease, as their therapeutic target, playing their therapeutic or 

protective role. 
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Anthocyanins are natural vegetal pigments found in edible berries. Besides being a 

hydrosoluble macromolecule, are unstable and highly susceptible to degradation. For its 

effective topical/targeted administration, delivery systems, such liposomes/emulsions are 

necessary to overcome anthocyanins physicochemical characteristics and protect them 

against degradation. Present study aims obtaining liposomes encapsulated anthocyanins (LEA) 

and to evaluate their effects on 3 cell line: Hs27-human skin fibroblast, A357-human 

melanoma and B16-F10- murine melanoma. 

Liposomes were prepared by the conventional film method with some modifications. The 

effects of LEA (25–500 μg/mL) on cell viability, melanin content, and tyrosinase activity 

were evaluated. 

The encapsulation efficiency was above 76%. LEA particle size as obtained by TEM 

characterization showed a size range between 100-200 nm. 

Treatment with the anthocyanin rich fraction and LEA, inhibited melanoma cells proliferation 

dose-dependently after 24h.AEL significantly decreased melanin production in a 

concentration-dependent manner. Also, it has been observed that liposome treatment showed 

inhibitory effect of tyrosinase activity more effectively compared to that of anthocyanin alone 

at the same concentration. 

Liposome encapsulation increases the anthocyanin treatment efficiency in vitro. Our findings 

indicate that liposomes can have applications in molecular alternative medicine as natural 

compounds delivery vectors. 
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The efficacy of plant essential oils incorporated within an edible coating that was generated 

from cold plasma modified sodium alginate, for the retention of microbial safety and quality 

of fresh poultry meat was assessed. The edible coating process for the fresh poultry was 

assessed in combination with industry standard MAP packaging within sequential storage 

trials. The edible coating incorporated individual lemongrass, oregano, or thyme essential oils 

at concentrations of 0.1 and 0.2%.  Cold Plasma functionalised sodium alginate powder was 

used to prepare the edible coating. The edible coating was applied on the chicken breast 

(10±0.44 g) using a dipping technique, followed by MAP (35%CO2 and 65% N2) in PET 

trays. The shelf-life study was conducted for 21 days at 4˚C, and physicochemical analyses 

(pH, water holding capacity, lipid peroxidation, color) and microbiological analysis 

(psychrophilic, enterobacteriaceae and total aerobic bacteria) were performed at regular 

intervals. The pH of the edible coating was in the range of 5.9±0.4, which matches the pH of 

fresh chicken 5.93±0.02. During the storage no significant changes in pH, color and lipid 

peroxidation were observed. The edible coating combined with 0.2% lemongrass EO limited 

the microbial growth for total aerobic bacteria, enterobacteriaceae, and psychrophilic 

populations. Treating the sodium alginate powder for (10min) prior to developing the edible 

coating and incorporating lemongrass EO at 0.2% yielded synergistic effects, where the 

microbial growth on fresh poultry meat was significantly limited by comparison to the other 

prior cold plasma treatment times (5, 20 and 30 min). Thus, the combined effect of plant 

essential oil with cold plasma pre-treatment of the edible coating in powder form, has good 

potential for the control of the background microflora of fresh poultry meat whilst 

maintaining the physicochemical properties. 
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Datura metel has been recommended in several human disorders including a remedy for liver 

toxicity. The current study was designed to evaluate the hepatoprotective effect of methanolic 

extract of D. metel in animal model. Acute toxicity of methanolic crude extract of Datura 

metel (MEDM) was studied in animals in various doses 500-2000 mg/kg. Mice of either sex 

were divided into groups (n=6). One group received normal saline intraperitonially as 

negative control, while other gentamicin 100mg/kg for 8 days as positive control. 3
rd

 group 

received 50mg/kg silymarin as standard, 4
th

 group received 100mg/kg of MEDM, 5
th 

group 

received 200mg/kg MEDM while 6
th

 group received 300mg/kg MEDM and gentamicin 

100mg/kg for 8 days. The blood samples were collected on 9
th

 day and the animals were then 

dissected and the liver of all the animals were isolated. MEDM was found safe in acute 

toxicity test at various doses up to 2000 mg/kg. The levels of serum glutamic pyruvic 

transaminase and alanine aminotransferase were elevated significantly with gentamicin 

treatment which significantly down-regulated by MEDM (100, 200 and 300 mg/kg) in a dose 

dependent manner. The histological examination showed that the MEDM has markedly 

treated the inflammatory infiltrate, fatty changes and congested blood vessels which were 

induced by gentamicin.  The findings of our study thus proved the absolute of MEDM in 

acute toxicity test; followed by significant hepatoprotective effect in gentamicin induced 

hepatotoxic mice.  
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Basella alba (Vine or Indian spinach) is an ethno medicinal plant with nutraceutical potential 

has been described in ancient Indian traditional medicine system. The plant has been reported 

to be widely used as a laxative to prevent colon obstruction and to maintain colorectal healthy 

condition. Since colorectal cancer cases are rising in young adults every year, this plant has 

been tapped to explore its therapeutic potential.  This study aimed to investigate the in 

vitro effect of medicinal plant Basella alba methanolic extract on colon cancer cell lines 

(HCT-116 and HT-29). Treatment with methanolic extract for 24 hours inhibited cyclin D1 

and pRb at the transcriptional and translational levels and induced p21, leading to G0/G1 cell 

cycle arrest in both cell lines. This was associated with down regulation of E2F1 and 

inhibition of survival pathway molecules. The present in vitro data support that methanolic 

extract decreases CRC cell survival and growth. These results prove that bioactive principles 

in the extract offer a cogent approach for prospective drug development of colon cancer. 
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Despite the improvement of the therapeutic approaches for cancer treatment that have been 

developed over the past 50 years, tumors remain a major cause of mortality globally. A lot of 

epidemiological studies suggested that many types of cancer can be prevented by changing 

our lifestyle and diet mainly through the increased consumption of plant based foods. In the 

last years, our research group has deeply evaluated the anti-tumor effects of natural 

compounds present in different food matrices both on in vitro and in vivo models. For 

example, we found that strawberry extract was able to exert anti-tumor effects in human 

uterine leiomyoma and in ovarian cancer, by decreasing in a dose-dependent manner cell 

viability and migration, as well as by increasing cellular apoptosis, intracellular ROS, 

mitochondrial respiration, glycolysis, and the mRNA expression of different genes involved 

in fibrosis.
[1]

 Strawberry extract was effective also against breast cancer, by reducing 

viability, increasing apoptosis, arresting cell cycle and metastasization both in vitro and in 

vivo on FVB syngeneic mice.
[2,3]

 In human breast cancer cells we found similar results with 

olive oil and pistachio kernel extracts and, more recently, with garlic, highlighting its capacity 

in modulating several genes involved in apoptosis, cell cycle, metastasization, migration, 

invasion and colony formation.  

 
1. Giampieri F, Islam MS, Greco S, et al. J Cell Physiol, 2019, 234, 7622-7633.  

2. Amatori S, Mazzoni L, Alvarez-Suarez JM, et al. Sci Rep, 2016, 6, 30917.  

3. Mazzoni L, Giampieri F, Alvarez Suarez JM, et al. Food Funct, 2019, 10, 7103-7120.  

4. Reboredo-Rodríguez P, González-Barreiro C, Cancho-Grande B, et al. Food Chem Toxicol, 2018, 119, 73-85.  

5. Reboredo-Rodríguez P, González-Barreiro C, Cancho-Grande B, et al. J Funct Foods., 2018, 45, 155-164. 
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Being widely used in medicine, food additives, pharmaceuticals, nutraceuticals, cosmetic 

industry and aromatherapy, olive tree (Olea europaea L., fam: Oleaceae) with fruit, oil and leaf 

is a valuable medicinal plant. Even though a number of studies have been performed for 

evaluation, biological and pharmaceutical properties of the olive fruit, olive-oil and olive 

leaves, there have been only a few studies conducted with olive stones, which contains 

valuable bioactive components and rich source for cellulose, hemicellulose, lignin and 

polyphenols. In this presented research, identification and quantification of phenolic and 

volatile constituents in the olive stones were aimed to determine using LC-MS/MS and 

GC-MS/FID analyses. The olive cultivar ‗Kilis Yağlık‘, were harvested from Kilis province, 

and crude extracts were prepared according to our previous researches. LC-MS/MS screening 

indicated the presence of four known phenolic compounds, including thymoquinone, caffeic 

acid, oleuropein, and luteolin in the olive stones. Furthermore, butyric acid (C4:0), palmitic 

acid (C16:0), palmitoleic acid (C17:0), heptadecanoic acid (C17:0), stearic acid (C18:0), 

cis-oleic acid (C18:1n9c), cis-linoleic acid (C18:2n6c), nervonic acid (C24:1) were identified 

by GC-MS/FID analyses, accounting for 0.33, 14.47, 0.59, 0.25, 2.08, 69.67, 6.49, and 6.07%, 

respectively. Among them, nervonic acid (NA) was determined for the first time in the olive 

stones, therefore this research could be assumed as the first report in the literature. Nervonic 

acid (NA), also known as shark oil acid or selacholeic acid, is classified into ω-9 

very-long-chain monounsaturated fatty acid. NA is a major component of mammalian brain 

nerve cells that plays crucial roles for prevention and treatment of neurological disorders and 

associated diseases, including nervonic multiple sclerosis symptoms, adrenoleukodystrophy, 

Alzheimer‘s disease, and Zellweger syndrome. Accordingly, NA found in the green olive 

stones could provide valuable scientific data for drug discovery in neurodegenerative disease, 

however; further analyses should be performed for discovery nervonic acid-based drug 

candidates. 

 

1.Gezici S, Sekeroglu N. Industrial Crops and Products, 2019, 128, 13-17.  

2.Gezici S. Journal of Food Science and Technology, 2019, 56, 5435-5443. 

3.Diuzheva A, Locatelli M, Tartaglia A, et al. Phytochemical Analysis, 2020, 31, 687-699.  

4.Nazemiyeh H, Zengin G, Mehrad H, et al. European Journal of Integrative Medicine, 2020, 40, 101245. 
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IL44: Emboldening natural products with enzyme inhibitory 

capacity: A thrilling hunting in the Lab  
 

Ilkay Erdogan Orhan* 
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Natural products (NPs) have always been an attractive target for discovery of novel drug 

candidates as scientific history has shown many examples of this fact. Medicinal plants, 

microorganisms, marine organisms, and even insects and animals have been proven to 

contain numerous bioactive NPs with drug potential. In connection with this fact, we have 

been tirelessly searching NPs as well as medicinal plant species for possible inhibitors from 

chemical groups against miscellaneous enzymes relevant to neuroprotection and anti-aging 

for cosmetic purposes. Our enzyme inhibition studies are also connected with cell culture 

assays, in silico experiments as well as their phytochemical analyses using hyphenated 

techniques. In this regard, recent data obtained from our extensive screening on Erodium 

species against xanthine oxidase, Geranium species against tyrosinase, and NPs with 

different chemistry against cholinesterases will be given in this talk. Besides, our current 

studies profiling the annual changes between phytochemistry and bioactivity in Origanum 

species and Myrtus communis L. will be also mentioned. All similar findings indicate that 

NPs are still indispensable targets for drug and cosmetic research 
[1-3]

. 

                                                                                                                                    

1. Perez Sanchez H, Den Haan H., Perez Garrido A, et al. J. Chem. Inf Model, 2021, 61, 467-480. 

2. Orhan IE, Tosun F, Senol Deniz FS, et al. Phytochem Lett, 2021, 44, 48-54. 

3. Çelikler Özer Ö, Orhan IE, Çalişkan B, et al. J Herb Med, 2021, 27, 100431. 
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Xanthone is a secondary metabolite that possesses a wide spectrum of pharmacological 

activities, including anti-cancer, anti-malarial, anti-inflammatory and anti-cholinergic 

properties. Plants genus of Calophyllum, Mesua, Garcinia and Cratoxylum are rich in 

xanthones and thus have been widely studied. Our previous studies on the various species of 

these plants have led to the isolation of a number of xanthones with different substituent 

groups such as prenyl, geranyl, pyrano and furano. Subsequently, the synthesis of xanthones 

were conducted to obtain more variety of xanthone derivatives for the structure-activity 

relationship study on anti-acetylcholinesterase (AChE) activities. Firstly, hydroxyxanthones 

were synthesized and followed by xanthone derivatives with different hydrophobic sides 

chain, which was claimed to be beneficial in anti-Alzheimer‘s disease. This is a neurological 

disorder where its management is heavily relying on enhancing cholinergic activity by 

administering anti-AChE drugs. The chemical structures of xanthones were confirmed by MS, 

NMR, FTIR and XRD. Some of these xanthone derivatives showed strong AChE inhibitory 

effects with IC50 values as low as 1 μM. The AChE kinetic study showed that these xanthones 

possess mixed mode inhibition. As a summary, xanthone derivatives with hydrophobic 

substituent groups are potential to be the lead compounds for anti-AChE agent, thus the in 

vivo studies are recommended in due course. 
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Polyphenols are a structurally diverse group of aromatic compounds containing multiple 

hydroxyl groups. Due to the abundance of polyphenols in edible plants, these compounds 

represent an important component of human nutrition. In the past, several studies have 

demonstrated the beneficial effects of plant polyphenols on human health, with several 

polyphenols also showing antiviral activity. In light of the current COVID -19 pandemic, a 

number of studies have considered polyphenols as potential natural remedies to combat 

SARS-CoV-2 infections. One of the main targets for the inhibition of SARS-CoV-2 is its 

3-chymotrypsin-like protease (3CL
pro

), which facilitates viral replication in cells and is 

therefore crucial for the progression of COVID -19 disease. In this study, we prepared the 

recombinant 3CL
pro

 of SARS-CoV-2 in Escherichia coli and analyzed the inhibition of 

purified 3CL
pro

 by various plant polyphenols. A combination of in vitro and in silico assays 

was used for this purpose. Of the 19 polyphenols subjected to initial screening for inhibition 

of 3CL
pro

 in vitro, quercetin, ellagic acid, curcumin, epigallocatechin gallate (EGCG), and 

resveratrol were found to have inhibitory activity greater than 50%. The IC50 values of these 

five polyphenols for inhibition of 3CL
pro

 were in the micromolar range. None of these 

polyphenols with high inhibitory activity interfered with the secondary structure of 3CL
pro

, 

suggesting that their inhibitory activity was due to the occupation of the active site. This was 

supported by the in silico simulations of the interactions of polyphenols with 3CL
pro

. In 

addition, surface plasmon resonance spectroscopy was used to measure the binding of the 

polyphenols to 3CL
pro

 in real time. The polyphenols with higher inhibitory activity showed 

stronger interactions with 3CL
pro

 than the phenolic acids, which showed weaker inhibition of 

3CL
pro

. Overall, our results provide further evidence for the inhibition of 3CL
pro

 by natural 

polyphenols in SARS-CoV-2 and suggest that the identified inhibitory polyphenols may be 

suitable as lead compounds for the development of 3CL
pro

 inhibitors. 
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The comprehensive analysis of phenolic compounds from natural products comprises critical 

steps, including quantitative extraction, extract preparation, and chromatographic procedure. 

Performing these steps off-line requires long time to obtain results, besides being laborious, 

and more error-prone. In this work, we discuss the concept and present the details of the 

assembling and validation of a system for the comprehensive analysis of phenolic compounds 

in natural products. The system is based on a bidimensional separation through the 

combination of pressurized liquid extraction with in-line solid-phase extraction coupled 

on-line with HPLC-PDA. It is possible to perform a bidimensional separation to characterize 

the sample and ensure quantitative extraction of all detected components using an adequate 

extraction solvent 1gradient. The first dimension separation is achieved by PLE-SPE with a 

solvent gradient and differential interactions of extracted compounds with the adsorbent. The 

second dimension presents the HPLC-PDA separation. The extraction/separation process can 

be monitored in real-time, and kinetic extraction curves for individual compounds can also be 

obtained to ensure quantitative extraction. The 2D PLE-SPE×HPLC-PDA may provide fast 

and precise comprehensive analyses of a large plethora of phenolic compounds, finding 

relevant application in the chemical, food, pharmaceutical, and agricultural fields.  
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Astragalus L. (Leguminosae) is a genus widely distributed throughout the temperate regions 

of the world, located principally in Europe, Asia, and North America. Certain Astragalus 

species have been used for centuries as herbal preparations in Asian traditional medicine to 

treat various diseases 
[1]

. Although this genus contains some 3000 species, only 50 have been 

studied for their chemical constituents. From these investigated Astragalus species, only 

around 200 compounds, including mainly saponins and flavonoids were isolated and 

identified 
[2]

.  

In this study, an untargeted metabolomics technology based on UHPLC-QTOF-MS/MS 

method was applied to analyze the metabolic profiles and variations among 20 Astragalus 

species. Multivariate data analysis such as PCA and OPLS-DA were applied for data 

visualization and to perform samples classification. The workflow included sample 

preparation, instrument operation, data processing, multivariate analysis, metabolite 

annotation and evaluation of bioactivities. Methanol, dichloromethane and hexane extracts 

prepared from the aerial parts of 20 Astragalus species were studied for possible antifungal, 

antimicrobial, anthelmintic and cytotoxic activities. The results of UHPLC-QTOF-MS 

analysis allowed for putatively annotating phenolic compounds, flavonoids, oleanane and 

cycloartane type triterpens, and others. The PCA results showed that A. anisomerus, A. 

subinduratus, A. turkestanus, A. babatagi, and A. mucidus are dissimilar or separated from 15 

other Astragalus species. Astragalus marker discovery via OPLS-DA and S-plot modelling 

identified high levels of protostane triterpenes as the most significant distinguishing 

compound for A. turkestanicus. An abundance of oleanane and cycloartane type triterpenes 

were distinguishing features for A. subinduratus. Markers identified for A. babatagi included 

several flavonoids and phenolics containing coumaroyl, glutaryl, cinnamoyl, galloyl residues. 

An abundance of flavonoids with malonyl and coumaroyl residues were distinguishing 

features for A. mucidus. A. anisomerus was differentiated from other species on the basis of 

its contents of acetyl containing triterpenes. Among the tested extracts only dichloromethane 

extract of A. anisomerus inhibited Botrytis cinerea. Dichloromethane and hexane extracts of 

Astragalus species totally inhibited PC3 and HT29 cell proliferation at <50 µg/ml. A. 

cottonianus demonstrated potent antibacterial activity in MIC 63 µg/ml concentration against 

Staphylococcus aureus and Listeria monocytogenes. 

This is the first report of the metabolomic profile of 20 Astragalus species collected from 

Uzbekistan and their antifungal, antibacterial, anthelmintic and cytotoxic properties. The 

UHPLC-QTOF-MS/MS technique and multivariate data analysis are powerful tools to 

comparatively analyze chemical profiles and characteristic metabolites between 20 

Astragalus species. Oleanane, protostane and cycloartane type triterpenes, flavonol and 

flavone glycosides, phenolic acids are major differential metabolites between Astragalus 

species. 

 
1. Yang LP, Shen JG, Xu WC, et al. Chem Biodivers, 2013, 10, 1004-1054.  

2. Mamedova RP, Isaev MI. Chem Nat Comp, 2004, 40, 303-352. 
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Food & agricultural products consist of various components and their distribution has great 

effect on products processing and quality evaluation. So it is necessary to develop a method 

to determine the distribution map of these components. The conventional chemical & spectral 

methods belong to ―a single point/region‖ detection method which does not generally include 

consideration of the components distribution map on the whole sample. Recently, 

hyperspectral imaging (HSI) has been used as a non-destructive and fast assessment method 

for food & agricultural products because it contains spectral information for each pixel and 

image information for each band. Thus, we proposed a method for detecting components 

distribution map based on hyperspectral imaging technology. Firstly, hyperspectral images in 

the VIS/NIR wavelength range of 430-960 nm with a spectral resolution of 2.8 nm were 

collection from 90 cucumber leaves, spectra of all pixels were extracted from the 

hyperspectral of a cucumber leaf. Secondly, the spectral of each pixel was substituted in the 

chlorophyll concentration calibration models to calculate the chlorophyll concentration at 

each pixel of the cucumber leaf. Thirdly, the chlorophyll concentration of the pixels was 

displayed in two-dimension spastically, then the distribution map of chlorophyll 

concentration on the whole cucumber leaf could be obtained. In addition, distribution maps of 

triterpene acids content on the loquat leaf in young group, mature group, and old group were 

determined. And distribution maps of protein, carbohydrate and sialic acid on Edible bird‘s 

nest were determined successfully. In conclusion, HSI is a powerful tool for nondestructive 

determination of visible distribution map of quality index. 
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Maqui-berry (Aristotelia chilensis) is the emerging Chilean superfruit with high nutraceutical 

value. Until now, the research on this commodity was focused on the formulations enriched 

with polyphenols from the pulp. Herein, contents of tocols were compared in the seed oil of 

Maqui-berry obtained through three different extraction methods followed by determining 

their antioxidative and enzyme inhibitions in-vitro. Firstly, oilseed was extracted with 

n-hexane (Soxhlet method), chloroform/methanol/water (Bligh and Dyer method) and 

pressing (industrial). These samples were used to access their effects against DPPH, HORAC, 

ORAC, FRAP, Lipid-peroxidation (TBARS), α-amylase, α-glucosidase, and pancreatic lipase. 

All the isomers of tocopherol and tocotrienol were identified, and β-sitosterol was the only 

sterol found in higher amounts than other vegetable oils. The Bligh and Dyer method could 

lead to the highest antioxidative capacity compared to Soxhlet and press methods likely 

because the latter have a higher number of tocopherols. Additionally, our extracts and isolated 

compounds from this super berry has showed activity against colon cancer cells and in 

Alzheimer diseases enzymes as Acetylcholinesterase.  Further, seed oil from Maqui berry 

and their tocols (α, β, γ, δ-tocopherols, tocotrienols, and β-sitosterol) warrant clinical 

investigation for their antioxidative and antiobesity potential. Taken together, these findings 

provide relevant and suitable conditions for the industrial processing of Maqui-berry. 
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The honeybees (Apis mellifera L.) have several products, including honey, propolis, royal 

jelly, bee venom, and bee pollen. Bee products meet the criteria of being natural products that 

have long-recognized medicinal properties. Historically, bee products nutritional and 

medicinal values have been considered for thousands of years by Ancient Egyptian, Persians, 

Romans and Chinese in supplementary nutrition and alternative diets. Bee products are often 

sold as nutritional supplements and/or health products, and with potential anticancer activity, 

antimicrobial activity, antioxidant activity, anti-nociceptive activity, and anti-inflammatory 

activity
 
. Bee products polyphenols have neuroprotective actions via quench biological 

reactive oxygen species that cause neurotoxicity and aging as well as the pathological 

deposition of misfolded proteins, such as amyloid beta. 

In the current talk will concerned on the neuroprotective of bee products and its ingredients 

against neurogernatives diseases including Alzheimer‘s disease, Parkinson‘s disease, multiple 

sclerosis, amyotrophic lateral sclerosis and depression. In the current talk will explore the 

possible antioxidant and apoptotic activities of melittin against paraquat-induced lung injuries 

in mice. Melittin exerted potentially protective antioxidant effects by increasing superoxide 

dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) activities and decreasing 

lipid peroxidation and nitric oxide (NO) levels. Melittin also exhibited anti-apoptotic effects 

by increasing B-cell lymphoma-2 (Bcl-2) and survivin expressions. Moreover, it declined the 

expression level of Ki-67 in the Lung Tissue.  
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– an update 
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Dietary intake of cocoa-derived foods and beverages contributes to reduce risk of coronary 

heart disease and stroke, as epidemiological data suggests. Main health effects of cocoa 

impact vascular and cerebrovascular health by reducing high blood pressure and improving 

endothelial dysfunction. The consequences of these effects are very important for prevention. 

A range of potential mechanisms including activation of nitric oxide, reduction of insulin 

resistance, inhibition of platelet function, antioxidant and anti-inflammatory effects,  have 

been studied to  explain the benefits of cocoa on cardiovascular health. Cocoa beans are 

roasted and the powder is used in the chocolate industry, while the food processing residues 

represented by cocoa shells have been recently in the focus of researchers due to their high 

fiber and phenolic content. These residues could be bio-converted into products with 

increased functionality due to their nutritional properties, as well as caffeine, theobromine, 

catechin and epicatechin content. Our literature search is meant to shed light upon these new 

developments in the food industry, focusing mainly on nutritional trials and in vitro and in 

vivo studies regarding cocoa powder and by-products.  
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The consumption of oats is reported to be beneficial against chronic diseases including 

cardiovascular disease (CVD), and is primarily attributed to the bioactive compound 

beta-glucan. In particular, beta-glucan is well documented for lowering hypercholesterolemia 

and hyperglycemia which are major risk factors of CVD. There is also preliminary evidence to 

suggest that avenanthramide, another potential oat bioactive compound may have 

antihypercholesterolemic and antihyperglycemic properties too. High blood pressure or 

hypertension is another major risk factor for development of CVD; the potential of these oat 

compounds in preventing the development of hypertension and CVD is not established. 

Accordingly, in this study we investigated the effects of these compounds alone or in 

combination on cardiovascular function in spontaneously hypertensive rats (SHR), the most 

representative animal model of primary hypertension in humans. Five-weeks-old male SHR 

and its controls (Wistar-Kyoto rats) were administered avenanthramide C and beta-glucan 

alone or a combination of both compounds for a period of 15 weeks. Blood pressure was 

assessed at 0, 10, and 15 weeks of treatment, and heart structure and function was determined 

by echocardiography at 15 weeks of treatment. Markers of oxidative stress, inflammation and 

vascular function were also measured at 15 weeks of treatment. Our results show that at the end 

of our study 20-week old SHR presented with severe hypertension and abnormal heart function. 

Among the three treatments, only beta-glucan was successful in limiting the development of 

hypertension and diastolic heart dysfunction, avenanthramide C alone or the combination of 

avenanthramide C and bet-glucan were ineffective. Our results also show that beta-glucan and 

avenanthramide C reduced oxidative stress in SHR. In conclusion, the results of this study 

shows that beta-glucan and not avenanthramide C may have a potential in lowering severe 

hypertension and alleviating cardiac dysfunction that occurs secondary to hypertension. Our 

study also shows a novel attribute for oat beta-glucan which may provide an impetus for oats 

products and the oats industry.  
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SARS-CoV-2 causes severe damage to the lung system by activating inflammatory processes, 

which was the cause of deaths of millions of people around the world since the beginning of 

the pandemic Covid-19. Medicinal plants and their natural compounds, including 

polyphenols, can simultaneously cover several therapeutic targets to be used to treat various 

diseases, including viral infections and related complications. Polyphenolic compounds are 

promising candidates for the treatment and reduction of lung damage caused by SARS 

-CoV-2 due to their strong effect on reducing inflammation by inhibiting its cellular 

signalling pathways, including TNF-α, MMPs, NF-κB, IL-1β, IL-6, activated by MAPK, 

COX-2 and PI3K/Akt. Therefore, the object of this study is these biologically active 

substances. Our results showed that the flavonoid compounds such as quercetin, kaempferol, 

wogonin, and phenolic acid derivatives (caffeic acid, chlorogenic acid, curcumin, rosmarinic 

acid) have significant effects on lung damage associated with SARS-CoV-2. In addition, the 

polyphenols such as catechin, derived from green tea, and silymarin, isolated from Silybum 

marianum, had been shown significant beneficial effects to reduce pulmonary inflammation 

in patients with Covid-19 in clinical trial studies. On the other hand, several studies show the 

pronounced anti-SARS-CoV-2 effects of polyphenolic compounds, which along with their 

anti-lung damage effects show the prominent role of these compounds in the treatment of 

Covid-19 and its complications. Therefore, clinical trial studies are recommended to explore 

in greater depth these effects. 
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Currently, Thailand is facing the problem of depletion of plant resources. Reduction of forest 

areas inevitably leads to a loss of ecological diversity and medicinal plant resources. Therefore, 

ethnomedicinal knowledge are endangered according to the decline of resources. This study 

performed a mixed method study comprising a qualitative interview using semi-structured 

questionnaire and, identification and classification of medicinal plant used by folk healers in 

Buriram Province
[1]

. Buriram has four ethnic indigenous groups namely; Lao, Thai Korat, 

Khmer and Kuy groups
[2]

. For the interview, 20 certified folk healers were recruited into the 

study. All healers believe that the human body is made up of four elements: earth, water, wind, 

and fire. The illness is derived from imbalance of the four elements. In terms of medicinal 

plants used, the results showed that 220 medicinal plants from 76 families were used by folk 

healers for therapeutic purposes. Similar to previous studies, the top three families were 

Fabaceae, Euphorbiaceae, and Poaceae, respectively
[3,4,5]

. Moreover, the top three parts used of 

medicinal plants were root (26.1%), aerial stem, (23.5%), and tuber/bulb (13.2%). Most herbal 

remedies were administered orally (84.62%). The top three most important plants with use 

value index of 0.64 were Walsura villosa, Piper nigrum and Smilax glabra. The most treated 

diseases and symptoms were gastrointestinal (16.07%), cancer (10.71%), and respiratory 

(9.82%). In conclusion, the uses of medicinal plants and practice pattern of folk healers were 

systematically documented. Verification of bioactive compounds, chemical profiling, in vitro, 

in vivo and/or clinical studies of the medicinal plants are required to confirm the efficacy. 

 
1. Albuquerque UP, de Brito AL, do Nascimento ALB, et al. Ethnobiology and Conservation, 2020, 9, 8. 

2. Premsrirat S. International Journal of Sociology of Language, 2007, 186, 75-93. 

3. Phumthum M, Srithi K, Inta A, et al. Journal of Ethnopharmacology, 2018, 25, 90-98. 

4. Mwine JT, van Damme P. Journal of Medicinal Plants Research, 2011, 5, 652-662. 

5. Gebashe F, Aremu AO, Finnie JF, et al. South African Journal of Botany, 2019, 122, 301-329. 
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Natural and healthy foods and drinks, mainly come from traditional heritage, have been 

produced local plants and they don‘t have any chemicals like preservatives, colorants etc. 

After the negative side effects of modern foods and beverages which are contains many 

chemical agents inside, on human health, traditional foods and beverages have been started to 

reexplore from the rural areas in the last decades. From these kind of natural and traditional 

products, herbal teas have been widely consumed because of their refreshing effects and other 

health benefits. Coffee, one of the most consumed beverages in many forms, is one of the 

most popular beverages on the worldwide. Because of its caffeine content, it is well known 

that coffee works by stimulating the brain and central nervous system, helping you stay alert 

and prevent the onset of tiredness. Nevertheless, coffee could have some negative effects on 

sleep and anxiety. Throughout the history, some foods were not able to reach for people since 

food shortage sourced by climatic or political conditions. Moreover, people couldn‘t consume 

whatever they desire in all the time, because of some serious ailments and chronic diseases. 

Coffee is a good sample for this kind of restricted foods and food shortages in the long 

human history. People who are addicted to coffee because of its caffeine content have been 

substituted other plant parts by coffee beans when coffee is forbidden and coffee beans could 

not find around. Besides the positive aspects of coffee consumption like good taste, excellent 

aroma and stimulating properties; there are many alarming negative effects of coffee drinking 

due to caffeine content. Therefore, people have tended to discover alternative coffee 

substitutes rich in bioactive compounds, low in caffeine content, intense in pleasant taste and 

aroma. This tendency has crucial contributed to emerged the term of ―Herbal Coffee‖ among 

the people. The term of herbal coffee can easily be defined as hot drinks, which are prepared 

by roasting different parts of various plant parts, other than coffee beans, till brown color, 

grinding and cooking like Turkish coffee 
[1,2]

.  

Herbal coffees, plant-based caffeine-free healthy hot and cold beverages as coffee substitutes, 

have gain increasing popularity around the world, nowadays. Real coffee has been produced 

from coffee beans, however; these novel coffee substitutes have been produced from different 

parts of the plants including root, fruit, seed, kernel etc. These herbal coffees, in traditional 

methods, have been roasted, ground, cooked and served in the same method of the real coffee. 

There are many kind of herbal coffees such as acorn coffee (from Quercus coccifera acorns), 

black cumin coffee (from Nigella sativa seeds), brown rice coffee (Oryza sativa L.), barley 

coffee - Caffè d'orzo (from Hordeum vulgare L. seeds),  chickpea coffee (from Cicer 

arietinum L. seeds) carob coffee (form Ceratonia silique pods), chicory coffee (from 

Cichorium intybus roots), date kernel coffee - Café de noyaux de dattes (from Phoenix 

dactylifera kernel), gundelia coffee (from Gundelia tournefortii fruits), olive kernel coffee 

(Olea europea L.), and terebinth coffee (from Pistachia terebinthus fruits) around the world. 

Some novel herbal coffees like ―Herbal Collagen Coffee‖ have recently been produced by 

different plants combination, as well.  Herbal coffees are natural, healthy and functional 

beverages which are produced by traditional methods with no chemical conservatives and 

additives. Herbal coffees mentioned above, except brown rice and chicory coffees, have been 

traditionally produced and consumed in Turkey for a long time. These novel, healthy and 

functional beverages have been started to industrial production in Turkey and marketing from 

Turkey to throughout the world in recent years.   

Considering ethnobotanical knowledge of herbal coffees, our research group has focused on 
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revealing the phytochemical properties, useful and hazardous mineral compositions, 

biological activities including antioxidant capacities, anti-cancer and neuroprotective 

properties, and potential health benefits of these coffee substitutes 
[1-5]

. In this review, the 

scientific data about benefits, properties and consumption of healthy herbal coffees were 

summarized in details. Due to huge tendency for healthy life, it is highly expected that herbal 

coffees would be more preferred in daily diets as functional hot drinks in the near future.         
 

1. Sekeroglu N. Traditional Herbal Coffees in Turkey. International Congress on Aromatic and Medicinal Plants. 

CIPAM 2011. Cagliari-Italy. Abstract Book. p:129. 

2. Sekeroglu N, Senol FS, Orhan IE, et al. Food Res Int, 2012, 45, 197-203. 

3. Sekeroglu N, Ozkutlu F, Kilic E. Indian J Pharm Educ Res, 2017, 51, 136-143. 

4. Senol FS, Sekeroglu N, Gezici S, et al. Turkish Journal of Agriculture and Forestry, 2018, 42, 82-87. 

5. Gezici S, Sekeroglu N. Industrial Crops and Products, 2019, 128, 13-17. 
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Pseudopregnancy, also known as pseudocyesis, is a condition that resembles pregnancy but 

does not involve the development of a fetus in the uterus. Late pregnancy and/or early 

postpartum symptoms such as maternal behavior, mammary gland growth and breastfeeding, 

and an increase in serum prolactin levels are signs of pseudopregnancy. Pseudopregnancy 

should be immediately treated because it can lead to mastitis and, in some circumstances, to 

mammary tumor. Treatment techniques include prolactin inhibitors, sex steroid therapy, and 

ovariectomy/ovariohysterectomy, which improve the physical and behavioral alterations. Due 

to the adverse effects of present treatment regimens, pseudopregnancy is one of the situations 

for which new medicinal techniques should be developed. The identification and development 

of novel medications for the treatment of both human and animal ailments can be aided by 

biological activity screening tests on plant extracts. Natural sources, indeed, have received a lot 

of attention as more tolerable therapy choices. On the other hand, medicinal plants are 

important in tribal nations' health care systems and in the treatment of a variety of 

gynecological disorders. Ethnogynecology is a traditional method of dealing with women's 

health issues. A variety of plants are used to treat gynecological problems including 

pseudopregnancy and related problems. The goal of the present study is to summarize the 

mentioned uses of medicinal plants, the pathophysiology of pseudopregnancy in humans and 

animals, and frequently used in vivo models to find out the potential plant-based remedy 

candidates. 
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South Africa, home to three biodiversity hotspots, has an incredible floral heritage that has 

medical and psychocultural significance to local people. Diverse ethno-cultural utilisation is 

thus encouraging entry of new products into global markets based on South African endemics, 

especially those from the species-rich Cape Floristic Region. Here, I will provide the unique 

opportunities that are presented by interfacing various biotechnologies to Cape plants for the 

phytopharmaceutics trade. The application of LC-MS/MS has been useful as a qualitative 

tool enabling fast and accurate detection of mesembrine alkaloids in Sceletium tortuosum 

(Mesembryanthemaceae)
 [1]

. Microplant and callus cultures produce a wide array of these 

alkaloids for potential production using bioreactors. By applying both non-targeted and 

targeted metabolomics, influence of varied microenvironments on the phytochemistry and 

cytotoxicity of Sutherlandia frutescens (Fabaceae) plants is illustrated
[2]

. As the final example; 

in vivo studies have shown the Dodonaea viscosa (Sapindaceae) extract as a potential 

adjuvant anticancer therapy
[3]

. To better understand this extract, 28 chemicals were putatively 

identified from three disparate populations surveyed; and, 3 were structurally characterised 

via NMR. Proteomic analyses under stressed conditions provided new insights into the 

regulatory controls that possibly govern mesembrine alkaloid in S. tortuosum and production 

of specialized metabolites of S. frutescens. Combining microsatellite and chemometric 

analyses confirmed biogeographical-based genetic structure amongst populations, pinpointing 

a chemotype that may fit domestication and industrialisation. This particular study illustrates 

the exciting potential of medicinal biodiversity of South Africa that still remains chemically 

under explored.  
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Microbiome fermentation is crucial for the formation of health benefits of Pu-erh tea. 

Correlation analysis of microbiome-metabolome data is becoming a universal approach to 

comprehensively study the variations of relevant metabolites. Tea polysaccharide, a main 

bioactive component in Pu-erh tea, is rarely studied about its metabolome and its association 

with microbiome. In our study, metabolome combined with metagenome were applied to 

study the significant variations and correlation of microbiota with polysaccharides, 

monosaccharides, and their metabolites in Pu-erh tea with different pile-fermentation. 

Genomics study revealed the significant changes of microbiota during fermentation. 

Metabolomics analysis showed the different changing trends of polysaccharides, 

monosaccharides, and their metabolites, which might due to the different interactions with 

microbiome. The increased levels of soluble polysaccharides were attributed to the 

degradation of insoluble polysaccharides dominated by Aspergillus. Monosaccharides in 

Pu-erh tea were sensitively and efficiently determined through 

1-phenyl-3-methyl-5-pyrazolone derivatization-LC-MS approach, which resulted in up to 

6606-fold enhancement sensitivity compared with the literature. The results showed that 

glucose, galactose, and fructose are the most abundant monosaccharides. The correlation 

analysis indicated monosaccharides, mainly glucose, fructose, and arabinose, etc., positively 

correlated with Aspergillus, Debaryomyces, and Enterobacteriaceae, whereas the metabolites 

of carboxylic acids and some monosaccharides, e.g. galactose, rhamnose, and GalAc, etc., 

were positive associated with Rasamsonia, Thermomyces, Bacillaceae, and Lactobacillaceae. 

This study would help bridge the gap between microbiota and polysaccharides, 

monosaccharides, as well as their metabolites. Moreover, the results would be beneficial to 

optimize production efficiency and provide the basis for the quality control of Pu-erh tea 

fermentation. 
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Recent studies show the key role of energy metabolism in various physiological activities of 

pre- and post-harvest fruit and vegetables. In this work, organic mung bean seeds were 

treated with exogenous adenosine triphosphate (ATP) and 2,4-dinitrophenol (DNP, a 

respiratory uncoupling agent which inhibits the production of ATP). The results showed that 

ATP treatment effectively improved the germination rate, shoot length and weight of mung 

bean sprouts. In addition, the contents of soluble sugar, free amino acids, flavonoids, and total 

phenolics and antioxidant capacities were significantly improved by the ATP treatment. 

Moreover, the activities of antioxidant enzymes were enhanced to release the oxidant damage 

during the germination process. By contrast, DNP treatment caused energy depletion, 
resulting in opposite effects. The metabolomic changes during development of mung bean 

under different energy statuses were further investigated via NMR analysis. The results 

indicated that nitrogen, sugar, and amino acid metabolism pathways contributed to this 

physiological process. When energy deficit occurred, the consumption and translation of 

glucose contributed to the survive of mung bean sprouts. In conclusion, sufficient energy 

supply is crucial for sprout development and nutritive metabolite synthesis. 
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Polyphenols are the most abundant antioxidants in our diet, approximately 1 g of polyphenols 

are consumed daily. The intake of polyphenols is related to a decrease in mortality, 

cardiovascular events, diabetes, and other chronic diseases. Polyphenols have considerable 

structural diversity, which largely influences their bioavailability and metabolism. The ones 

that are not absorbed arrive to the colon, where they are metabolized by microbiota into a 

wide array of low molecular weight phenolic compounds, that are absorbed and have 

biological activity. Generally, polyphenol intake measurement is based on self-reported 

dietary intake questionnaires, which have inherent limitations. Nowadays it is important to 

develop methods that allow the identification quantification of the phenolic metabolites in 

biological fluids (plasma, urine, saliva, etc.). For that, target and untargeted analyses are very 

useful tools that give different results that may allow to identify new polyphenol biomarkers 

and to enhance our understanding of the role of polyphenols in health and disease. 
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The Ocimum basilicum and O. tenuiflorum are two types of basil belonging to the Lamiaceae 

family. Both species had been widely used as culinary and medicinal plants. O. basilicum, has 

been reported in the treatment of diabetes, cardiovascular diseases and certain 

neurodegenerative disorders. On the other hand, the O. tenuiflorum species known as Tulsi, a 

sacred plant for Hinduism to which different therapeutic uses are attributed such as an 

anti-inflammatory, antimicrobial, and cardioprotective agent. In Ecuador, both plants are used 

in the preparation of traditional herbal infusion known as ―horchata‖ consumed as refreshing 

drink as well as for his beneficial medicinal properties 
[
. This study focused on the chemical 

characterization of majorities compounds in hydro-alcoholic extraction of both species by 

HPLC-DAD-MS/MS. A total of 22 majoritarian compounds were identified in both plants and 

some of them are unique in each specie. In the identified compounds we found various types of 

salvianolic acid, derivatives of rosmaniric acid, and different types of flavones, among the best 

known, rutin. With the identified molecules we carried out a consensus-based target 

predictions with further system biology analysis 
[4]

. In the top predicted target proteins, we 

found a high representation of the carbonic anhydrase family (ex. CA7, CA12, CA4 and CA2) 

and several key proteins in the arachidonic pathway (ex. ALOX15, ALOX5, PTGS1 and 

PTGS2). Both mechanisms, and other discovered, are well related to inflammation. The 

interaction of between majoritarian compounds and these targets were explored through 

molecular docking and molecular dynamics simulation. Our results confirm that some 

molecules present in both plants are capable to induce an anti-inflammatory response through 

non-steroidal mechanism and connected to the carbon dioxide metabolism.   
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Betalains, beyond their use as food dyes, have recently attract a lot of attention for their 

numerous health properties
 [1]

. The aim of this study was to investigate the antioxidant and 

anti-inflammatory properties of different colours of prickly pear extracts (PPE) from flesh 

and peel and their main bioactive compounds, in order to provide first evidences as new 

promising strategy to counteract the intestinal inflammation.  

A quick, easy, cheap, effective, rugged and safe (QuEChERS) method allowed to obtain 

extracts enriched in betalains, whose have been characterized by LC‐DAD‐ESI-MS/MS 

analysis. The potential role of PPE as well as their main bioactive compounds (betanin and 

indicaxanthin, ≥ 22.27 ± 4.50 and 1.16 ± 0.17 g/100 g dry extract, respectively) was 

evaluated by several in vitro cell-free assays as well as by a Caco-2 cell-based model.  

PPE showed the strongest antioxidant and anti-inflammatory activity with respect to both 

main bioactive compounds both on in vitro cell-free and cell-based assays, demonstrating the 

occurrence of synergistic activity, without any cytotoxicity or alteration of the barrier 

systems.  

Moreover, both betalains and even more PPE strongly inhibited the key inflammatory 

mediators (IL-6, IL-8 and NO) release, showing a comparable and sometimes better profile 

than the reference anti-inflammatory drug (dexamethasone) in counteracting the intestinal 

inflammation induced by IL-1β. 
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For thousands of years medicine and natural products have been closely linked through the use 

of traditional medicines and natural poisons. Clinical, pharmacological, and chemical studies 

of these traditional medicines, derived predominantly from plants, were the basis of most early 

important medicines. One of the important breakthroughs in drug discovery was the use of 

mechanism-based screening for bioassay-guided fractionation. Through continual 

improvement the model become the mainstay of high-throughput screening (HTS). Some of 

the first compounds identified in the early 1970s using mechanism-based screening methods 

included the clavulanic acid or mevastatin. As bioassay-guided fractionation is often perceived 

as rate limiting and resource intensive, the rapid improvement of instrumentation and robotics 

let to improvement of efficacy and speed of the isolation. 

Employing versatile techniques like counter current separation (CCC, CPC) coupled to mass 

spectrometry we isolated bulk amounts of natural products for biological testing. Using a 

battery of behavioral models in zebrafish and mice we define a workflow that allows to derive 

conclusions regarding the potential of active natural products and their potential mechanisms 

of action. 
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Numia (Phaseolus vulgaris L.) is a legume that has been part of the diet of the inhabitants of 

the Andes of Peru since pre-Columbian times, valued for its nutritional properties. This 

research had three objectives: (a) Optimize the extraction process of non polar compounds 

with supercritical CO2 (SFE) from the Numia lyophilizate using the response surface 

methodology (MRS) with a central compound experimental design (CCD), being the 

independent variables: Pressure ( 380, 400 and 420 Bar) and Temperature ( 35, 40 and 45°C), 

and as the dependent variable the yield (%) (b) Optimize the extraction of polar compounds 

using the extraction technique with accelerated solvents (ASE) at constant pressure of 

1500psi, the independent variables being the percentage of ethanol / acetic acid ( 30, 50 and 

70% ethanol) and temperature (40, 50 and 75°C) and (c) Quantify the content of nonpolar 

(tocopherols) and polar (total phenols, amino acids) compounds; as well as the measurement 

of the antioxidant capacity (ORAC method) in two varieties of Numias. For quantification, an 

HPLC system was used with a fluorescence detector for nonpolar compounds and a diode 

array detector for amino acids. The optimal parameters of the SFE process were 400 bar and 

40 ° C, reporting a yield that varies from 1.13 ± 0.74% to 1.66 ± 0.90%. The optimal 

parameters for the extraction of polars compounds by ASE from the retentate of the SFE 

process were 70% ethanol and 50 °C. Regarding the quantification of non polars compounds, 

a variation of gamma-tocopherol was reported from 1.28 ± 3.28 mg / 100g dm to . 1.89 ± 

1.11 mg / 100g dm and in relation to the polar compounds a variation of the total phenol 

content was recorded from 252.11 ± 3.42 up to 392.72± 3.43 mgAG / 100g dm; The 

antioxidant capacity measurements ranged from 39.92 ± 16.62 to 52.58 ± 7.68μmol Trolox 

equivalent/g dm. 17 amino acids were identified and quantified, whose content ranges from 

1.47 ± 3.52 (Cys) to 61.42 ± 2.74 (Glu) mg / g dm. The results of biocomposite extractions 

with eco-friendly techniques with supercritical CO2 (SFE) and accelerated solvent extraction 

(ASE) indicate that they are convenient compared to traditional processes. Likewise, the 

varieties of numia evaluated indicate that they are a potential source of antioxidant 

compounds and aminoacids to enhance our diet and as well as the prevention of chronic 

diseases. 
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Minimizing waste and valuing raw materials represent the planet's socio-environmental 

future
[1,2]

, especially for sensitive Amazon region. Under the concepts of clean technologies, 

in-depth assessments of the chemical and structural characteristics of raw materials support 

projects for the development of new products from residues or parts that have not yet been 

valued. The present work proposes, under the concepts of clean technologies, options for 

using unused parts of Amazonian raw materials in the elaboration of new products. The 

suggestions for new products are presented as a preliminary analysis
[3]

, containing the options, 

such as different production systems, prioritizing environmentally friendly technologies. As 

crops utilizing large areas are undertaken, many important bioactive compounds are being 

converted to organic compounds for the soil, burned or converted to composites for 

construction or crafts. Research has shown the properties of these residues
[4]

, however, the 

extraction methods used on a laboratory or even pilot scale are incompatible with the 

environmental sensitivity of the Amazon and for the entire planet. With the extractions and 

separations carried out under the concepts of clean technologies, the industrial processes 

suggested value both the original residue and all the residues generated in the processes for 

the generation of products such as improved dietary fibers, bioactive compounds and other 

functional ingredients for food, chemistry and pharmaceuticals applications. 
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Medlar (Mespilus germanica L.) is a member of the Rosaceae family. It is distributed to the 

eastern Mediterranean region, while its cultivation has been known for centuries in the 

Caspian Sea region of northern Iran. Chemical composition of medlar fruits is complex and 

includes many nutritional and bioactive compounds with health benefits (carbohydrates, 

organic acids, carotenoids, fatty acids, vitamins, essential elements, dietary fibers and 

polyphenolics)
 [1]

. In general, fruits are natural rich source of phenolic compounds with 

significant antioxidant properties, while flavonoids have been reported to exert antidiabetic 

properties 
[2]

. However, data about the chemical composition and biological properties of 

medlar are still scarce.  

In this study, ripe medlar fruits originated from a rural area of South Banat District in the 

Republic of Serbia were studied for antioxidant properties and α-glucosidase (α-Glc) 

inhibitory activity. For the determination of total phenolic content (TPC) and total flavonoid 

content (TFC) in M. germanica fruits ethanolic extract spectrophotometric methods were 

used. The antioxidant activity was evaluated in total antioxidant capacity (TAC), DPPH· and 

ABTS·
+
 scavenging potential assays 

[3]
. α-Glucosidase inhibitory activity of the extract was 

examined according to modified literature method
 [4]

.  

The extract of M. germanica fruits possessed moderate content of TPC and TFC. The total 

antioxidant capacity of the extract was significant while the IC50 values for DPPH· and 

ABTS·
+
 scavenging activity were not that prominent, especially compared to the standard 

antioxidants. In α-Glc inhibitory activity assay, M. germanica extract with an IC50 value of 

199.84±0.18 μg/mL showed higher activity when compared with acarbose, used as a standard 

drug. The phenolic composition and antioxidant potential of M. germanica fruits may be 

attributed to the degree of fruit ripening, as many phenolic compounds with antioxidant 

properties are formed at the beginning of ripening to protect the fruit from oxidative stress 
[5]

. 

Additionally, concentration of phenolics and the antioxidative capacity are significantly 

modified during the ripe to over-ripe periods of the medlar fruit 
[6]

. The traditional use of 

medlar fruits as a dietary component of people with diabetes is supported by the obtained 

results. Further research of this underutilized fruit related to the human health benefits is in 

progress in our laboratory. 
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IL68: Protection against endothelial dysfunction in diabetic and 

obesity: Panax Notoginseng saponins vs ethanolic extract 
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Previous studies suggested that Panax notoginseng possesses vasoprotective effects such as 

relieving acute myocardial infarction and focal cerebral ischemia-reperfusion. However, 

whether P. notoginseng protects endothelial function in diabetes and the underlying 

mechanisms remain unknown. Saponins are commonly believed as the major bioactive 

ingredients of P. notoginseng. The present study aimed to investigate and compare the 

vaso-protective effects of the ethanolic extract of P. notoginseng (PNE) and total saponin 

(PNS).  

Both aortas and carotid arteries were isolated from male C57BL/6J mice for ex vivo treatment 

with risk factors (high glucose or tunicamycin) with and without presence of PNS and PNE. 

Diabetic model was established by feeding the mice with high-fat diet (45% kcal% fat) for 12 

weeks while PNS and PNE were administrated by oral gavage at 20 mg/kg/day for another 4 

weeks. Vascular reactivity was determined by wire myograph. Protein expressions and levels 

of reactive oxygen species were detected by Western blotting and fluorescence imaging 

respectively.   

Ex vivo exposure to high glucose and tunicamycin impaired acetylcholine-induced 

endothelium-dependent relaxations (EDRs) in mouse aortas, decreased AMPK and eNOS 

phosphorylation, and induced endoplasmic reticulum (ER) stress and oxidative stress. These 

effects were reversed by co-treatment of PNS and PNE in a concentration-dependent manner 

with PNS being more potent. Furthermore, the vaso-protective effects were abolished by 

Compound C (AMPK inhibitor). Chronic treatment with PNS and PNE improved EDRs and 

alleviated ER stress and oxidative stress in aortas from high-fat diet-induced obese and 

diabetic mice. PNE was more effective to enhance glucose sensitivity and normalize blood 

pressure in diabetic mice.  

The present results showed that PNS and PNE reduced ER stress and oxidative stress, and 

subsequently improved endothelial function in diabetes through AMPK activation. This study 

provides new inspiration on the therapeutic potential of P. notoginseng extract against 

diabetic vasculopathy.  
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It has been reported that natural products (NPs) have an excellent track record in the 

discovery of lead compounds to treat various human diseases 
[1]

. A characteristic feature of 

natural products is their chemical diversity, which is created by a sequence of enzymatic 

reactions in the producing organisms. The phytochemical investigations of plants and fungi 

provided a continuous supply of the natural products of interest but with limited number of 

their derivatives 
[1]

. Moreover synthetic chemists are applying rational approaches to the 

generation of lead-like libraries to achieve increased potency, broader biological activity and 

fewer side effects and thus, a number of clinically important NP-derived derivatives have 

reached the market
 [1,2]

.  

We have isolated a number of natural products (viz., triterpenes, polyketides, and phenazines 

etc) from fungi and plants which have interesting chemical diversity. Following the natural 

product inspired diversity oriented synthesis strategy 
[3]

, various derivatives of these bioactive 

natural products have been prepared with the objective to obtain compounds with greater 

anticancer and antimalarial activities. In addition to simple chemical modification, various 

monomers, homodimers and heterodimers of bioactive natural products were prepared in 

order to enhance the biological effects as well as to create a basis for Structure Activity 

Relationships (SARs). A detail discussion about natural and synthetic chemical diversity and 

their role in drug discovery and food science will be presented. 
 
1. DeCorte BL. J Med Chem, 2016, 59, 9295-9304 

2. Barnes EC, Kumar R, Davis RA. Nat Prod Rep, 2016, 33, 372-381. 

3. Wessjohann LA. Curr Opin Chem Biol, 2000, 4, 303-309. 
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It is well known that the nutritional constituents have a significant impact on human health, 

on the risk of the occurrence and development of diseases, and play an important role during 

their treatment. To a large extent, the concretization of patients' treatment depends on the 

genetic variants associated with the differential response to specific nutrients. The ultimate 

goal is to find and link the particular nutriome (combination of nutrient intake) to the specific 

inherited or acquired genome state so that genome maintenance, gene expression, cellular 

metabolism and function can occur "normally". Although progress has been made in the 

recent years, there is still no comprehensive scientific evidence to provide complete and clear 

dietary recommendations for the prevention or treatment of various diseases depending on 

their genetic background. In this context, we will present some of the known findings 

regarding the interrelation between the genetic alterations and the inter-individual responses 

to specific dietary, in order to draw the scientific attention to the real need for individualised 

health improvement tailored with the personal genetic profile. 
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phytochemicals-based systems biotechnology 
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Determining the activities of phytochemicals on cells is a crucial step in the comprehensive 

profiling of phytochemicals with a systems biotechnology approach. The results to be 

obtained on suitable model cells provide very important findings regarding the biological 

activity of the relevant phytochemical. Cellular analyzes appear in many different forms from 

past to present. Although most of them are end-point cell viability analyses, technologically 

mediated systems have been developed recently. End-point tests are mostly based on 

measuring the metabolic activity products of cells, and chemical agents play an active role in 

this process. Reducing agents in phytochemicals or LDH activity of dead cells can cause 

various interferences. To overcome all this, Real-Time Cell Analysis offers an innovative 

approach. The totally pure effect of a phytochemical can be measured by real-time, label-free 

and high-throughput manner with this technology. In this study, it is aimed to present the 

experiences obtained from the deep knowledge about real-time cell analysis. Thus, the 

importance of the integration of real-time cell analyzes with data from analytical chemistry, 

biochemistry, physiology, and molecular modeling will be better understood in the systems 

biotechnology ecosystem.  
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IL72: The contribution of new technologies for phytochemicals in 

medicine  
 
Freitas LAP*  
Núcleo de Apoio à Pesquisa em Produtos Naturais e Sintéticos, Faculdade de Ciências Farmacêuticas de 
Ribeirão Preto, Universidade de São Paulo, Avenida do Café, s/n. 14040-903, Ribeirão Preto, SP, Brazil  
 

The development of recent techniques for synthetic drugs brought a renewal and search for 

modern technologies in phytomedicines directed for quality, safety and efficacy. These new 

technologies enabled the improvement of drug bioavailability and can also be applied to 

natural products, making them more competitive with synthetic products. Examples of these 

technologies are the production of micro and nanoencapsulated systems. This work 

exemplifies these new technologies through three distinct cases that used the 

spray-congealing and spray-freeze-drying techniques. In the first case, curcumin from 

Curcuma longa L. low bioavailability was solved with the production of microparticulated 

solid dispersions with a hydrophilic carrier. Physicochemical evaluations of these 

microparticles revealed an increase in the solubility and dissolution rate of curcumin in 

aqueous media, which was reflected in a significant increase in bioavailability in rats 
[1]

. This 

significant improvement in bioavailability may enable the use of curcumin for the various 

therapeutic applications already reported, as proved by an anti-inflammatory test for rat paw 

edema 
[1,2]

. In the second case study, microparticles containing green coffee oil (Coffea 

arabica L.) for cosmetic use were produced by the spray-congealing technique and resulted 

in a system with high stability of the fatty acids and an enhanced antioxidant activity. 

Photocatalytic activity assays demonstrated that the microencapsulated oil has an antioxidant 

activity about seven times higher when compared to the non-encapsulated material
 [2]

. As the 

third and last example of the application of new technologies, the yellow uxi extracts 

(Endopleura uchi L.) were spray-freeze-dried and resulted in higher levels of bergenin as 

compared to those found in the spray-dried extracts. Furthermore, the spray-freeze-drying 

process resulted in greater antioxidant activity of these extracts. The results of these three 

works demonstrate how the biological properties of phytochemicals can be optimized in 

medicine application when adopting the latest technologies in the area.  
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IL73: Flavonoid plant-protein interactions: The impact of 

flavonoid structure and implications on antioxidant capacity 

during shelf life.  
 

Inbal Hanuka-Katz, Zoya Okun, Avi Shpigelman* 
Faculty of Biotechnology & Food Engineering and Russell Berrie Nanotechnology Institute, Technion, Israel 
Institute of Technology, Haifa 3200003, Israel 

 

Polyphenol stability in processed food dramatically affects sensorial and likely 

health-promoting activity. While degradation by enzymatic and nonenzymatic mechanisms 

can occur, the nonenzymatic mechanism is significantly less discussed, while it can majorly 

affect sensorial and health promoting aspects of processed products. The non-enzymatic 

degradation during processing and shelf-life is affected by internal and external parameters, 

such as the molecular structure, interactions with and/or presence of other compounds like 

sugars and vitamin C. Furthermore, it is known that flavonoids can interact with a range of 

components possibly affecting the degradation. The presented study aims to examine the 

effect of the presence of sugars, vitamin C and the presence of canola protein extract (CPE), 

as a model multi component plant protein extract, on the stability of strawberry polyphenol 

extract (SPE) and their antioxidant capacity during storage, focusing on the link between 

polyphenols‘ structure, their stability, and relative binding to the protein extract. Thus, 

understanding the effects of various food components on the degradation of polyphenols, as a 

function of their chemical structure, can contribute to an optimal product formulation and 

processing. Addition of fructose, despite previous reports, didn't enhance the stability of most 

of the identified flavonoids and antioxidant capacity, while the presence of vitamin C, as 

expected enhanced the degradation of the anthocyanins, but didn't change the stability of 

flavonols. With regards to the proteins extract, a non-covalent interaction of SPE and CPE 

was observed at pH=3. The most interacting protein was the cruciferin, and the polyphenols 

with the highest relative binding were flavonols (45±3%- 68±2%), while anthocyanins 

presented significantly lower values (0±0.4%-27±1%). While the presence of the proteins 

enhanced mostly the anthocyanins‘ stability, it did not increase the TAC of SPE.  
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Recently, several biological properties of Citrus lumia Risso, an old Citrus fruit cultivated 

since ancient times in the Mediterranean area, were investigated 
[1-3]

. The aim of the present 

study was to evaluate, by a multidisciplinary approach, the micro-morphology as well as the 

chemical and biological properties of the cream-colored and pear-shaped seeds of this species. 

A woody seed coat with exotestal lignified fibres covered by a thick layer of mucilage was 

observed by light and scanning electron microscopy. The embryo showed two large 

cotyledons, whose cells were packed with many oil bodies, as confirmed by Sudan III 

staining. Methanol and ethyl acetate extracts (ME and EAE, respectively) showed a high total 

phenols content (448.18 and 155.15 mg GAE/100 g DE, respectively), corroborated by the 

LC-DAD-ESI-MS analysis, which revealed hydroxycinnamic acid glycosides and flavonoids 

as the most abundant compounds in ME (1,2-disinapoylgentiobiose, 51.82%) and EAE 

(neohesperidin 27.83% and tectorigenin-7-sulfate 26.60%), respectively. On the contrary, the 

GC-MS and LC-FLU analyses showed the presence of fatty acids (49.77% linoleic acid) and 

α-tocopherol (1.29 mg/100 g DE) in the hexane extract (HE). ME showed promising 

antioxidant (IC50 8.21-1650 µg/mL) and anti-inflammatory activities (IC50 114.14-204.05 

µg/mL) already in cell-free assays. These results were confirmed by antioxidant and 

anti-inflammatory assays carried out on human primary cells. ME showed, once again, the 

best inhibitory activity against heat-induced haemolysis (IC50 16.66 µg/mL) and ROS 

formation (IC50 4.41 µg/mL) in erythrocytes exposed to hydrogen peroxide. Moreover, the 

same order of potency (ME>EAE>HE) was observed also on peripheral blood mononuclear 

cells, in which the seed extracts were able to decrease key inflammatory markers such as 

TNF-α, IL-6 and NO after IL-1β-induced inflammation.  

 

 
 
1. Smeriglio A, Alloisio S, Raimondo FM, et al. Food Chem Toxicol, 2018, 119, 407-416. 

2. Smeriglio A, Cornara L, Denaro M, et al. Food Chem, 2019, 279, 347-355. 

3. Smeriglio A, Denaro M, D'Angelo V, et al. Front Pharmacol, 2020, 11, 593506. 
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This study was explored to evaluate biomedical and food applications of several terpenoids, 

isolated from one of the living fossils, Metasequoia glyptostroboides Miki ex Hu. Three 

abietane types of diterpenoids, such as sugiol, taxodone, and taxoquinone were isolated from 

the ethyl acetate extract of M. glyptostroboides floral cones using several chromatographic 

and spectroscopic techniques. All the compounds were tested for their applications against 

several foodborne pathogens, antifungal, antiviral and antioxidant potential using several in 

vitro assays as well as in chicken meat and apple juice samples. As a result, all the 

compounds showed a significant amount of biological activities in all the tested models of 

antimicrobial, antioxidant and antiviral efficacy. Additionally, sugiol showed good antiviral 

activity as cytopathic inhibitory effect in MDCK cell line. Also, sugiol, significantly reduced 

the bacterial count of Staphylococcus aureus, and Escherichia coli in chicken meat and apple 

juice samples. Above findings suggested potential food and biomedical applications of 

diterpenoid compounds. 

 

 

 

 

 

 

 

 

Fig. 1. Cytopathic inhibitory effect of sugiol against influenza virus H1N1 using MDCK cell line (1). 
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Diabetes mellitus (DM) is a serious chronic disease with increasing prevalence. An estimated 

463 million people (aged 20-79) were diagnosed with diabetes in 2019 and the number is 

likely to reach 578 million by 2030 worldwide. Type 2 DM is the most common type, which 

accounts for 90% of all diabetes cases. The number of type 2 DM cases is expected to 

increase by 55% until 2035
[1]

. α-Glucosidase inhibitors are one of classes of oral antidiabetics, 

used to treat type 2 DM. α-Glucosidase inhibitors delay digestion and absorption of glucose, 

which in turn, has a lowering effect on postprandial blood glucose and insulin levels. Clinically 

used α-glucosidase inhibitors have several side effects like abdominal distention and diarrhea. 

Consequently, search for new antidiabetic agents has picked up pace lately. Flavonoids exhibit 

antidiabetic effect by different mechanisms. We tested α-glucosidase inhibitory effects of 

different types of flavonoids isolated from different Turkish medicinal plants to discover natural 

hits. In our investigations we found some compounds approximately 50 times more potent than 

the positive control, acarbose. In this presentation, α-glucosidase inhibition of flavonoids, their 

mechanisms of action and structure–activity relationships will be discussed. Moreover, enzyme 

kinetics of the tested compounds in vitro and their possible interactions with the enzyme 

predicted by structure-based molecular modelling approaches will be provided. 
 
1. International Diabetes Federation Diabetes Atlas, 9th edition, 2019. 
2. Şöhretoğlu D, Sari S, Barut B, et al. Bioorg Chem, 2018, 79, 257-264. 
3. Şöhretoğlu D, Sari S, Soral M, et al. Int J Biol Macromol, 2018, 108, 81-87. 
4. Renda G, Sari S, Barut B, et al. Bioorg Chem, 2018, 81, 545-552. 
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Various nano-encapsulation techniques for phytochemicals and nutraceuticals have been 

presented in the last couple of years including nano-emulsions, nanostructured lipid carriers 

(NLCs), nano-suspensions, solid-lipid nano particles (SLNs), nano-sized liposomes and 

phytosomes, biopolymer nano particles (NPs) and micelles made of proteins, polysaccharides 

and their complexes or conjugates. These techniques yield nanoscale carriers (10–1,000 nm). 

In this study, we have classified nano-encapsulation technologies into five groups based on 

the main mechanism/ingredient, which is being used to make nano-capsules. They include 

lipid-based nanocarriers, nature-inspired nanocarriers, specialized-equipment techniques, 

biopolymer-based nanocarriers and disparate techniques. Most of the bioactive compounds, 

such as hydrophobic vitamins, fatty acids, flavonoids, aromas, preservatives etc. have 

hydrophobic natures which can be encapsulated by lipid-based nano-capsules. The idea of 

bioactives encapsulation using natural nano-carriers such as caseins, cyclodextrins, and 

amylose nano structures results from taking into account the nature-made functionalities of 

these nanoparticles. For the nano-encapsulation of food ingredients using different 

technologies, it is necessary to apply some general equipment including homogenizers, mills, 

mixing devices, etc., but there are some nano-encapsulation techniques which are feasible to 

implement only by specialized developed equipment such as electro-spinning, 

electro-spraying, nano-spray dryer, and microfluidics devices. Utilization of individual 

biopolymer nanoparticles and also, complexes of biopolymer nanoparticles along with 

nanogels and nanotubes made with biopolymers are another group of nanocarriers which 

have been covered in this study. Finally, some miscellaneous techniques such as 

surfactant-based nanocarriers, nanocrystals and inorganic nanocarriers will be described 

briefly. 
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Nanotechnology is the formation, running and use of operation at the nanomaterial size scale 

in order to enhance the value additions. Nanoscale materials can also be obtained by 

biological synthesis materials via utilizing phyto-constituents based technique. Current 

development and numerous strategies involved in the green synthesis of nanoparticles were 

focussed. In the proposed approach, an innovative concept is presented for utilizing 

phyto-assisted nanomaterials including gold nano structures, carbon-nanodots, nano-nutrients 

(food and agriculture targeting) phytochemicals encapsulated nanomaterials etc. The 

applicability of these phyto-assisted nanostructures is significantly deliverable to biosensing 

developments, food delivery carriers and as nano nutrients in food and medicine sector. 

Overall, the phyto-assisted nanomaterials developed have great multidimensional possibilities 

in food and medicine sector for empowering human health. 
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Cruciferous vegetables (Brassicaceae) have been cultivated and consumed by various cultures 

worldwide since ancient times. In recent years, cruciferous vegetables have gained popularity 

as functional foods due to the presence of specialized metabolites or phytochemicals whose 

bioactivity is associated with beneficial effects on human health. The health promoting 

activities are associated with the presence of glucosinolates, polyphenols, carotenoids, 

various vitamins, minerals, fiber, etc. On the other hand, these specialized metabolites play 

critical roles in various physiological and pathological processes in plants by participating in 

biochemical reactions required for proper biological function and are crucial for plant 

survival in changing environmental conditions. During the presentation, data published by the 

authors in recent years will be summarized. The presentation will focus on bioactive 

compounds in cruciferous plants in relation to their benefits for human health, as well as their 

levels under different abiotic stressors such as salt stress and low temperature stress. In 

addition, the content of bioactive compounds at different developmental stages would be 

discussed. 
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It is well known that a high intake of vegetable and fruits prevents many chronic diseases[1]. 

Strawberries are rich in several phytochemicals and nutrients that might be under the positive effects 

of these berries against different inflammatory- and oxidative-based diseases, like cancer and 

cardiovascular diseases[2]. Despite that, there are almost no investigation about the role of this fruit in 

relation to cognitive-related diseases like Alzheimer disease (AD). AD accounts for most cases of 

dementia, which affect near 40 million people worldwide[3]. It is considered an age-related disease in 

which inflammation and oxidative stress are involved[4]. Multiple studies have evidenced the potential 

of Caenorhabditis elegans to screen drug candidates, including those from food origin, against AD[5]. 

According to all above-mentioned, we investigated a methanolic extract from strawberries in relation 

to amyloid beta peptide production and oxidative stress, two well-known features of AD. Results 

showed a lack of toxicity from the extract at different studied doses. In the same way, it was observed 

a reduction in the production of beta amyloid production and reduced levels of oxidative stress after 

the treatment with different extract doses. RNAi studies led to conclude that these effects were 

mediated via modulation of some of the most prominent cell signalling pathways from C. elegans, 

including SKN1/NRF2 and DAF16/FOXO. According to that, it can be concluded that strawberry 

methanolic extracts can be a good source of ingredients for nutraceuticals focused to prevent or treat 

earlier stages of AD. Further studies are needed to confirm these observations in rodent models and in 

humans. 
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Alzheimer disease is a neurodegenerative disease that is signified by cognitive decline, 

memory loss, and erratic behavior. Till up to date, no cure for Alzheimer exists and the 

current Alzheimer medications have limited effectiveness. However, Plant natural compounds 

have great potential as alternative medicines for preventing and treating diseases. The aim of 

this study is the search of new natural neuroprotectors against development of Alzheimer‘s 

disease; a natural complex is Bioglucumin; mixture of two extracts of medicinal mushroom 

(Hericiumerinaceus) and curcumine from medicinal plant Curcuma longa L. In our 

experiment, Alzheimer‘s disease was induced for 45 days (mice Alzheimer‘s model), 

followed by a phytotherapetic treatment by this powder for 45 days in young mice (NMRI). 

Results obtained show that the preventive treatment by Bioglucumin managed to solve some 

problems and behavioral changes (locomotor activity, anxiety test, and forced swimming test), 

memory tests as Morris water maze test, thus the storage capacity is improved during the 

Morris test and even tissue improvement in the histological study. 
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Since the beginning of humankind, food packaging is responsible for gathering many benefits 

for food items. These include to contain, protect, preserve, transport and identify food. 

Pre-historic man started by using materials in their natural state, such as animal skins, leaves 

and gourds, to protect and transport food. Late on, in old civilizations, other materials were 

used such as glass (Ancient Egypt) and paper (Ancient China).  

Lately there was a considerable change regarding the replacement of conventional packaging 

materials by active food packaging, able to intentionally interact with food. Recently, 

bioactive compounds obtained from natural resources are also been target of research studies 

in order to evaluate their potential to be used in active food packaging, to substitute synthetic 

additives. Moreover, there is a tendency to develop eco-friendly food packaging (i.e. 

biodegradable packaging and/or packaging obtained from renewable resources) to reduce the 

impact of packaging industry in the environment. Therefore, news trends include the change 

from linear economy, where disposals are not re-used, to circular economy which reutilizes 

disposals in order to obtain new added-value products.   

In this communication, the progresses of food packaging and the evolution of ‗active 

packaging‘ concept will be addressed. Examples of active packaging developed using 

aromatic plants extracts, essential oils and industrial fruits‘ by-products will be presented. 

Features concerning the migration from these specific materials and their effectiveness in 

contact with model foods will be addressed. 

Finally, future trends will be explored, such as the development of materials with different 

functions whose main objective is to simultaneously increase foods shelf-life and monitor 

their quality (intelligent packaging), using the lowest amount of materials and having the 

lowest negative impact in the environment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

103 

 

 

 

 

 

 

 

 

Oral Presentation 

 

 

 

 

 

 
 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

104 

 

OL1: Natural compounds as boosters of terbinafine activity 

against dermatophytes 
 

Adriana Trifan
1,
*, Simon Vlad Luca

1,2
, Andra-Cristina Bostănaru

3
, Mihai Brebu

4
, Krystyna 

Skalicka-Woźniak
5
, Alexandra Jităreanu

6
, Sebastian Granica

7
, Monika Eva Czerwińska

7
, 

Aleksandra Kruk
7
, Mihai Mares

3 

1Department of Pharmacognosy, Grigore T. Popa University of Medicine and Pharmacy Iasi, 700115 Iasi, 
Romania 
2Biothermodynamics, TUM School of Life and Food Sciences, Technical University of Munich, 85354 Freising, 
Germany 
3Laboratory of Antimicrobial Chemotherapy, Ion Ionescu de la Brad University of Agricultural Sciences and 
Veterinary Medicine of Iasi, 700489 Iasi, Romania 
4Physical Chemistry of Polymers Laboratory, Petru Poni Institute of Macromolecular Chemistry, 700481 Iasi, 
Romania 
5Independent Laboratory of Natural Products Chemistry, Department of Pharmacognosy, Medical University of 
Lublin, 20-093 Lublin, Poland 

6Department of Toxicology, Grigore T. Popa University of Medicine and Pharmacy Iasi, 700115 Iasi, Romania 
7Department of Pharmacognosy and Molecular Basis of Phytotherapy, Medical University of Warsaw, 02-097 
Warsaw, Poland 

 

Dermatophyte infections are superficial mycoses caused by three main genera (Trichophyton, 

Microsporum, and Epidermophyton), that affect the keratinized tissue of the skin, nails, and 

hair, with different inflammation degrees among immunocompetent individuals 
[1]

. 

Dermatophytosis has become a worldwide public health issue, with an incidence of 20-25% 

in the population of developing countries 
[2]

. Combination therapy, associating conventional 

antifungals and natural compounds, represents a promising strategy in the treatment of 

dermatophytosis. Such combinations can exert a multi-target antimicrobial activity, thus 

increasing efficacy and reducing/reversing fungal resistance, and more importantly, can 

reduce effective doses of conventional antifungals, being consequently less toxic 
[3,4]

. Among 

the plant-derived products, essential oils (EOs) and phenolic compounds are two of the most 

diverse classes of specialized metabolites that play an important role in plant defensive 

response to various insults, including microbial attacks
5
. We screened selected Apiaceae EOs 

(ajowan, coriander, caraway, and anise) for their potential to improve the antifungal activity 

of terbinafine against dermatophytes. Binary associations of tested EOs with terbinafine were 

found to be synergistic against Trichophyton rubrum, as assessed by checkerboard broth 

microdilution method. EOs did not exert cytotoxic effects and inhibited the production of 

pro-inflammatory cytokines (IL-1β, IL-8 and TNF-α) in an ex vivo human neutrophils model. 

Additionally, we found that the main lignans isolated from Magnolia bark, magnolol and 

honokiol, showed additive interactions with terbinafine against T. rubrum. The mechanism of 

antifungal activity is related to the ability of both lignans to damage the cell membrane by 

reducing ergosterol biosynthesis. Magnolol and honokiol did not influence the viability of 

human neutrophils, and did not inhibit cytokine production of ex vivo stimulated neutrophils. 

In conclusion, combinations of terbinafine and natural compounds could be a starting point in 

the development of novel topical therapies of T. rubrum related dermatophytosis. 
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Rice bran is a by-product of the rice milling process and contains a considerable amount of 

functional bioactive compounds. However, the utilization of these compounds is limited and 

calls for an effort to ferment rice bran. Fermented rice bran (FRB) is more enriched of 

bioactive compounds
[1]

. These studies were evaluated the bioactivity, identified the active 

compounds, and sensory profile of FRB. Two types of rice bran (Inpari 30 and Cempo Ireng) 

were fermented using Rhizopus oryzae, R. oligosporus, and its combination for 48, 72, and 96 

h, respectively. The total phenolic content (TPC) and antioxidant activity was observed. The 

volatile compounds of FRB were analyzed by using GC-MS combined with headspace 

solid-space microextraction and non-volatile compounds of FRB were analyzed by 

ultra-performance LC-MS with electrospray ionization in positive ion mode. TPC and 

antioxidant capacity of FRB were higher than control. Fifty-five volatile compounds
[2]

 and 

seventy-two non-volatile compounds
[3]

 were identified in both FRB and non-FRB, 

respectively. Adenosine was the most dominant of the non-volatile compounds in all rice bran. 

The sensory analysis showed that the panelists can differentiate sensory profiles (color, taste, 

flavor, and texture) between the samples and fermentation can enhance the acceptance of 

RB
[2]

. Furthermore, blood pressure-lowering activity was shown in Inpari 30 fermented rice 

bran after six hours of administration in stroke-prone spontaneously hypertensive rats
[3,4]

. 

These studies may provide opportunities to promote the production of FRB as a functional 

ingredient with higher bioactivity for health promotion. 
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Peptic tract diseases are superficial diffuse gastric mucosal lesions, which are often related to 

excessive consumption of ethanol or non-steroidal anti-inflammatory drugs
[1,2]

. The 

pathogenesis of peptic disease results in gastric mucosal injury, bleeding, ulceration, and 

perforation³. Being gastrointestinal hemorrhage the most common complication of peptic ulcer 

disease, leading to 5–10% mortality rate
4
. Ethanol increases gastric acid secretion causing an 

oxidative stress with glutathione (GSH) depletion, which is the most important hydrophilic 

antioxidant required for several cellular processes
5
. Oxidative stress can also be measured 

through lipid peroxidation intensity since the reactive oxygen species act in the degradation of 

the lipid constituent of the cell membranes. Among the products of the peroxidation of 

polyunsaturated fatty acids by free radicals, malondialdehyde (MDA) is the main and the most 

studied, being considered an indicator of oxidative stress. High levels of MDA indicate an 

increase in lipid peroxidation
6
. Thus, protecting the gastric mucosa is the main treatment 

methods for alcoholic gastric mucosal damage¹. Opuntia ficus-indica belongs to the family 

Cactaceae, this species comprises four main parts: cladodes (stems), flower, fruit, and seeds
7,8

. 

Cladodes represent a source of phytochemicals, such as phenolic acids and flavonoids
9
. For 

this reason, some authors highly recommend that cladodes be included in the human diet to 

improve the gastrointestinal health of suckling sows
10

. In this respect, we have investigated in 

vivo the antioxidant and gastroprotective effect of Opuntia ficus-indica encapsulated extract 

(OEE) in an experimental gastric injury model induced by 50% ethanol. Three formulations 

for OEE were tested: A (1:1), B (2:1) and C (3:1) (maltodextrin: Opuntia). All formulation 

tested showed antioxidant activity by decreasing the MDA concentration and increasing the 

GSH content. This protective behavior can be attributed to the presence of bioactive 

compounds and antioxidant enzymes in their composition. Among the tested formulations, 

formulation B (9 mg/kg body weight) shows the most promising results, exhibiting greater 

physical stability and acting efficiently in reducing gastric lesions, specifically in maintaining 

GSH levels. 
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Galianthe palustris is popularly known as ―lizard herb‖ and is used to treat scorpion-venom 

accidents
1
, but its efficacy and / or mechanism are still not elucidated. This study has evaluated 

the anti-inflammatory and antinociceptive action of three different extracts (aqueous, 

hydroethanolic 70:30 and ethanolic) of lizard herb, using the models of acetic acid and 

formalin-induced nociception, as well as carrageenan-induced paw edema in mice. Procedures 

were approved by the ethics committee in animal research (#3271170920). Extracts were 

diluted in doses of 30, 100 and 300mg/kg, being administered p.o. (gavage). Negative control 

groups received the appropriate vehicle, and positive control groups were used depending on 

the test. All the results are compared to vehicle Group (One or two-way ANOVA, followed by 

Bonferroni tests, p<0.05). Acetic acid-induced nociception test aims to assess the 

antinociceptive activity of substances
2
. Groups were pre-treated with meloxicam (10mg/kg, 

s.c.), vehicle, or extracts. One hour later, acetic acid (0,8%) was administered (i.p.) and the 

animals were observed, and the number of abdominal contractions in 20 minutes. Regarding 

this test, a smaller number of contractions was seen at the doses of 30mg/kg and 100mg/kg 

using the aqueous extract. The hydroethanolic extract, at 30mg/kg, was able to decrease the 

number of writhings, and the dose of 100mg/kg also generated satisfactory results. The 

ethanolic extract was able to show good results at 300mg/kg where a decrease of 31.92% in the 

first phase and a decrease of 46.18% in the phase II. In the formalin-induced nociception test, 

animals of positive control group received fentanyl (10mg/kg, 15 minutes before the test) as 

treatment, vehicle for negative control, or extracts, treated 1 hour before testing. The frequency 

of licking or biting the induced paw is recorded by 30 minutes. It is expected that, in the first 5 

minutes after the intraplantar administration of formalin, animals show a major behavioural 

change, this being the neurogenic stimulus (phase I). The phase II occurs about between 15 and 

30 minutes after the formalin induction, having a smaller intensity than phase I
3
. Thus, in this 

test, the best results were using the aqueous extract group, where it was observed a good result 

in the dose of 100mg/kg, unfortunately without statistical differences. There was no decrease in 

the frequency of licking in the groups which received the ethanolic extract. The groups treated 

with hydroethanolic extract did not show differences, only the dose of 300mg/kg have shown 

about 20% of decrease. Finally, in the Carrageenan-induced paw oedema test, the positive 

control group was pre-treated with dexamethasone (1mg/kg)
4
, vehicle for negative control, and 

the extracts. No statistical differences were observed among the groups. More studies are 

needed to prove the efficacy of Galianthe palustris, which probably is antinociceptive, but not 

anti-inflammatory. More investigations will continue to be performed by our research group, 

using this interesting regional species.  
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Recently, several studies have focused on Citrus flavanones and their respective glycosylated 

derivatives as anti-inflammatory and antioxidant agents
 [1]

. The aim of the present study was 

to evaluate a mix of powerful flavanones (Eriocitrin, Neoeriocitrin, Hesperidin, 

Neohesperidin, Hesperetin) in equimolar ratio, in order to highlight their potential synergistic 

activity by in vitro cell-free and cell-based assays.  

Flavanones mix (FM) demonstrated significant (p<0.001) synergistic antioxidant and 

anti-inflammatory activity with respect to single compounds. Moreover, FM was subjected to 

in vitro simulated digestion to evaluate the availability of the parent compounds at the 

intestinal level. Both gastric and duodenal FM digesta (GFM and DFM, respectively) have 

been investigated by LC-DAD-ESI-MS/MS analysis, not showing any significantly change 

until the end of digestion. A Caco-2 cell-based model stimulated with interleukin (IL)-1β was 

used to evaluate the potential anti-inflammatory activity of FM and DFM. Results showed 

that FM and DFM significantly decrease (p<0.001) the IL-6, IL-8, and nitric oxide (NO) 

release with respect to the negative control, showing also comparable results with the 

reference anti-inflammatory drug dexamethasone. The anti-inflammatory mechanism was 

further investigated by human COX inhibitor screening assay. Results showed that both FM 

and DFM, although not selectively, strongly inhibit COX-2, the inducible isoform directly 

responsible for pro-inflammatory prostaglandins synthesis. A more in-depth analysis on the 

single constituents allowed to identify Neoeriocitrin and Eriocitrin as selective inhibitory 

agents on COX-2 with a behavior very similar to nimesulide, used as reference drug.  

Finally, as previously observed, FM and DFM showed a superimposable behavior, 

confirming that digestion does not influence the anti-inflammatory and antioxidant properties 

of examined compounds, that could be suitable for further investigation as possible 

candidates to counteract inflammatory bowel diseases. 
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Flavonols are a subclass of natural flavonoids present in the plant kingdom and are one of the 

most studied and characterized compounds due to their relative high abundance in fruit and 

vegetables
[1,2]

. They recently gained researchers‘ attention due to their unquestionable effects 

on humans for their health-promoting properties, as shown also by epidemiological studies 

without side effects. All these elements make them suitable candidates for the valorization of 

food products, especially functional foods and dietary supplements, based on the presence of a 

very high number of different compounds belonging to the subclasses of flavonols, with 

specific chemical features able to perform different biological roles
[2-4]

. Moreover, special 

attention has to be paid to the biochemical and biological characteristics of these molecules, 

able to modify signal cascade, activation/blocks of key enzymes for metabolic changes of 

nutrients‘ flux, as well as their epigenetic modulation inside living organisms
[2-5]

. In literature, 

for instance, it is possible to found a plethora of works on quercetin, the most iconic molecule 

belonging to the subclass of flavonols, in which it is clearly state its involvement in the 

modulation of both intrinsic and extrinsic pathways, with changes in proteasome profile and 

MicroRNAs
[2-5]

. Taken together these features make flavonols one of the most promising 

compounds to clarify the increasing interest in the use of phytochemicals, especially in the 

actual biotechnological applications, resulting in the production of fortified foods and 

health-promoting products in processing industries. 
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Bee bread is a product of the fermentation of a mixture of pollen, nectar and bee saliva that is 

inoculated by a wide range of bacteria and yeasts necessary for fermentation after storage in 

comb cells 
[1]

. Bee bread is regarded as the chief protein resource that bees can utilize, 

especially for feeding of larvae and adults. Since ancient times, bee bread has been used in 

different cultures for several nutritional and therapeutic purposes. Bee bread has been shown 

to exhibit antimicrobial, antioxidant, antiradical, anticancer, and anti-inflammatory activities 
[2-5]

. The basic chemical components of bee bread include carbohydrates, proteins and 

vitamins, as well as minerals, fatty acids and other substances such as enzymes, natural 

antibiotics, antioxidants and hormones. Bee bread is considered to be a beneficial food 

supplement. In recent years, there has been significant interest in the use of bee bread to treat 

many illnesses 
[6]

. 

 

Acknowledgments: 

This research received funding from Swedish Research Council Vetenskapsrådet (grants 

2015-05468 and 2016-05885). 

 
1. Anderson KE, Carroll MJ, Sheehan TIM, et al. Molecular ecology, 2014, 23, 5904-5917. 

2. Veiga RS, De Mendonça S, Mendes P B, et al. Journal of applied microbiology, 2017, 4, 911-920.  

3. Yildirim A, Duran G G, Duran N, et al. Medical Science Monitor, 2016, 422. 

4. Rimbach G, Fischer A, Schloesser A, et al. International journal of molecular sciences, 2017, 6, 1141. 

5. Mahadevappa R, Ma R, Kwok HF. Trends in cancer, 2017, 9, 611-614. 

6. Khalifa SAM, Elashal M, Kieliszek M, et al. Trends in Food Science & Technology, 2020, 300-316. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

111 

 

OL8: New toxic microalgae metabolites and their presence in 

marine food products 
 

Paz Otero
1,
*, M. Fraga-Corral

1,2
, A.G. Pereira

1,2
, J. Echave

1
, A. Soria-Lopez

1
, F. Chamorro

1
, 

Hui Cao 
1
, Jianbo Xiao

1
, J. Simal-Gandara

1
, M.A. Prieto

1,2,
* 

1Nutrition and Bromatology Group, Department of Analytical and Food Chemistry, Faculty of Food Science and 
Technology, University of Vigo, Ourense Campus, E32004 Ourense, Spain 
2Centro de Investigação de Montanha (CIMO), Instituto Politécnico de Bragança, Campus de Santa Apolonia, 
5300-253 Bragança, Portugal 

 
Microalgae can produce a wide range of toxic molecules, which are the main responsible of shellfish 

poisoning syndromes. Bivalve molluscs, and the rest of filter-feeding marine invertebrates, can 

accumulate toxins at high levels representing a serious threat to consumers. In this context, the presence 

of emerging lipophilic marine toxins from harmful microalgae called cyclic imines (CIs) is increasing 

worldwide. This group includes spirolides (SPXs), gymnodimines (GYMs), pinnatoxins (PnTXs) and 

pteriatoxins (PtTXs) and all target nicotinic acetylcholine receptors. Despite this, there are no yet 

official methods or regulatory limits for this toxin group. Northwest of Spain (Galicia) is the region with 

the most intense mussel aquaculture in Europe producing 255,500 tons in 2019 (last published data) [1]. 

Thus, further investigations into potential consumer risk from CIs are required. By another hand, food 

supplements containing mussel extracts are becoming popular in human diet. Besides the beneficial 

effects that seafood may yield, it is important to consider the potential harmful toxins that can be present 

in mussel extracts and marine dietary supplements [2]. This work covers the finding of emerging marine 

toxins in commercial food products, their levels, and the challenges for their detection based on 

LC-MS/MS analytical methodology. Even though human intoxications have not been reported, it is 

important to identify the impact of such toxins on public health since seafood constitutes an important 

part of the global market. 
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The Nopalea cochenillifera (L.) Salm-Dyck palm is found in the Northeastern Caatinga and is 

underutilized by the Brazilian population in human food, whom are unaware of the potential of 

this species as a source of natural antioxidants 
[1,2]

. This study aimed to develop a formulation 

of a functional palm cladode juice flavored with pineapple and evaluate the phytochemical 

content before and after the pasteurization process. Young 30-day-old cladodes, measuring 10 

to 20 cm in length, collected in Vitória da Conquista-Bahia, Brazil, were used. Then, the palm 

juice with pineapple was developed, being obtained the fresh formulation (FF) and another 

submitted to pasteurization at 75 ºC for 5 min (SP). The contents of total carotenoids, total 

chlorophyll, yellow flavonoids and total anthocyanins were determined by spectrophotometry 

and vitamin C by titration. The unpaired t test was used to compare the data using the GraphPad 

Instat 3.0 software (different letters p<0.05). The results (mg.100 g
-1)

 showed that fresh juice 

had higher (p<0,05) total chlorophyll content (FF: 0,63 ± 0,20
a
; SP: 0,30 ± 0,02

b
), yellow 

flavonoids (FF: 7,52 ± 0,06
a
; SP: 6,10 ± 0,02

b
), anthocyanins (FF: 0,54 ± 0,01

a
; SP: 0,40 ± 

0,01
b
) and vitamin C (FF: 4,63 ± 0,01

a
; SP: 3,12 ± 0,15

b
) and lower content of total carotenoids 

(FF: 0,36 ± 0,01
b
; SP: 0,67 ± 0,01

a
). Therefore, the functional palm juice with pineapple 

proved to be a viable alternative, easy to prepare and that provides a supply of antioxidant 

compounds to the human diet. 
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Cynara cardunculus L. (cardoon) is an herbaceous plant native to the Mediterranean basin. It is 

widely used due to its nutritional, pharmacological, and industrial applications
 [1]

. Besides its 

consumption in various recipes, due to its rich nutritional composition and health-promoting 

effects, it is also widely used in several industry sectors (e.g., cheese manufacturing, and in the 

production of pharmaceuticals, bioenergy, and biomass). Its multiple applications are 

extremely important for the enhancement of the species‘ added value 
[2]

. However, factors such 

as genetic information, plant tissue, and maturity state can influence the potential of the species 
[1,2]

. The study of the influence of all these variables is extremely important for its proper use, 

as well for its economic valorisation. Cardoon bracts were collected in Greece at eight 

harvesting dates (Principal Growth Stage between 5 and 8/9). The phenolic composition of 

their hydroethanolic extracts was analysed by HPLC-DAD-ESI/MS. The antioxidant activity 

was evaluated with two cell-based assays: thiobarbituric acid reactive substances (TBARS) 

formation inhibition and oxidative haemolysis assay (OxHLIA). The anti-inflammatory 

activity was evaluated by determining the extracts‘ ability to inhibit nitric oxide production in a 

murine macrophage cell line. Finally, cytotoxicity was assessed against four human tumour cell 

lines and a porcine liver primary cell culture using the sulforhodamine B assay. Twelve 

phenolic compounds were tentatively identified, with 3,5-O-dicaffeoylquinic acid and 

apigenin-7-O-glucuronide being the major compounds detected. Immature bracts presented the 

highest phenolic compounds content, as also the highest anti-inflammatory and cytotoxic 

activities. Regarding the antioxidant activity, immature bracts revealed the highest ability to 

inhibit the formation of TBARS. For OxHLIA, cardoon bracts harvested at more advanced 

maturation stages were the ones that revealed the highest activity. In conclusion, it was verified 

that the maturation stage influences the phenolic composition and the biological potential of 

cardoon bracts. However, more studies are needed to understand and correlate the compounds 

responsible with the observed bioactivities. 
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Nutritional immunology, which has an increasing interest in understanding the relationship 

between nutrition and the immune system, contributes to the improvement of metabolic 

disorders. The immune system is a highly complex and well-preserved host defence system 

that protects the organism against diseases. Dietary supplements and polyphenols play an 

important role in ensuring the continuity of this system. Dietary supplements such as vitamins 

(especially C, D, B7, B12), minerals (selenium, zinc, etc.), omega-3 and omega-6 series, 

melatonin, coenzyme Q10, and polyphenols such as curcumin, resveratrol, quercetin are 

widely used as immune-enhancing products
1,2,3,4

. These products play an important role in 

fighting diseases and modulating metabolism by showing strong immunomodulating effects 

for inflammatory responses. They have a potential role in preventing autoimmune diseases 

(such as rheumatoid arthritis, type I diabetes) and conditions caused by immunodeficiency by 

participating in cellular processes such as suppression of proinflammatory cytokines, 

stimulation of apoptosis, reduction of DNA damage
5
. Although, the intake of these products 

may increase the immune defence of adult individuals, there are some unexpected problems 

due to misuse, excessive use or high doses. In this presentation, we will focus on the 

immunomodulatory and anti-inflammatory effects of some dietary supplements that affect 

cellular and humoral immunity and investige the cellular and molecular mechanisms of action 

associated with immune responses. Besides, we will discuss the recent experimental and 

clinical studies on their usage. 

 
1. Mousavi S, Bereswill S, Heimesaat M M. European Journal of Microbiology and Immunology, 2019, 3, 

73-79. 

2. Matsutomo T. Experimental and Therapeutic Medicine, 2020, 2, 1479-1484.  

3. Haddad Kashani H, Seyed Hosseini E, Nikzad H, et al. Frontiers in Pharmacology, 2018, 50.  

4. Gupta S, Haldar C. The Journal of Steroid Biochemistry and Molecular Biology, 2013, 23-36. 

5. Shakoor H, Feehan J, Apostolopoulos V, et al. Nutrients, 2021, 3, 728. 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

115 

 

OL12: Stability of quercetin in cell culture 
  

Hui Cao
1
, Haolin Zhang

2
, Lunzhao Yi

3
, Petra Högger

4
, Miguel-Angel Prieto

1
, Jesus 

Simal-Gandara
1
, Jianbo Xiao

1,
* 

1Department of Analytical Chemistry and Food Science, Faculty of Food Science and Technology, University of 
Vigo - Ourense Campus, E-32004 Ourense, Spain   
2Institute of Chinese Medical Sciences, University of Macau, Macau  
3Faculty of Agriculture and Food, Kunming University of Science and Technology, Kunming, Yunnan 650500, 
China  
4Institut für Pharmazie und Lebensmittelchemie, Universität Würzburg, 97074 Würzburg, Germany   
 
 

Quercetin is evidently instable in Dulbecco's modified Eagle's medium (DMEM) at 37 °C. 

However, the underlying mechanism of this instability is not clear yet. The stability and new 

degradation products of quercetin in DMEM at 37 °C were investigated via in UPLC-MS-MS 

analysis. With increasing incubation time, quercetin formed various degradation products 

derived from its dimer and there were numerous isomers formed during this process. 

Ascorbic acid significantly improved the stability of quercetin by protecting quercetin from 

auto-oxidation in this medium. Ascorbic acid also significantly improved the stability of 

quercetin in the presence of A549 cells. Via enhancing the stability of quercetin in cell culture, 

ascorbic acid obviously enhanced the antiproliferative effect of quercetin towards A549 cells. 
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Cyanobacteria are photosynthetic prokaryotic organisms which represent a significant source 

of novel, bioactive, secondary metabolites, and they are also considered an abundant source of 

bioactive compounds/drugs 
[1]

, such as dolastatin, cryptophycin 1, curacin, toyocamycin, 

phytoalexin, cyanovirin-N and phycocyanin. Some of these compounds have displayed 

promising results in successful Phase I, II, III and IV clinical trials. Additionally, the 

cyanobacterial compounds applied to medical research have demonstrated an exciting future 

with great potential to be developed into new medicines.  

Most of these compounds have exhibited strong pharmacological activities, including 

neurotoxicity, cytotoxicity and antiviral activity against HCMV, HSV-1, HHV-6 and HIV-1, so 

these metabolites could be promising candidates for COVID-19 treatment. Therefore, the 

effective largescale production of natural marine products through synthesis is important for 

resolving the existing issues associated with chemical isolation, including small yields, and 

may be necessary to better investigate their biological activities. Herein, we highlight the total 

synthesized and stereochemical determinations of the cyanobacterial bioactive compounds 
[2]

. 
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Indonesia, a country with mega-biodiversity, is rich in culture and traditional cuisines, such as 

rendang, soto, rawon and sop konro. A plethora of Indonesia traditional food in Indonesia uses 

herbs and spices in its recipe as reported in the national cookbook namely Mustika Rasa. 

Turmeric (Curcuma longa), ginger (Zingiber officinale Roscoe), pepper (Piper nigrum L.), 

cinnamon (Cinnamomum Sp.), nutmeg (Myristica fragrans Houtt), galangal (Alpinia galanga) 

and bay leaf (Syzygium polyanthum) are some of herbs and spices usually used in the traditional 

food of Indonesia 
[1]

. In fact, the above-mentioned herbs and spices contain phytochemicals 

which are beneficial for health. As such, cinnamon contains volatile compounds, including 

cinnamaldehyde and eugenol, as well as phenolic compounds 
[2].

 Depending on their 

phytochemical‘s composition, many spices and herbs, which are also commonly used in 

Indonesian cuisines, are widely recognised to have anti-inflammatory, antitumor, anticancer, 

antidiabetic and anti-hypertriglyceridemia activity 
[3]

. Thus, a regular consumption of 

traditional foods of Indonesia containing herbs and spices may contribute to the maintenance of 

health, especially against the development of chronic, noncommunicable diseases 
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Higher plants synthesize divergent array of natural chemicals. Among the phytochemicals, 

there are vast range of bioactive molecules with potent pharmacological effects. Therefore, a 

rapid and broad-based model for bioactivities screening would be useful for the preliminary 

stage. Moreover, a whole organism screening model would be more advantageous as it can 

reveal the actual biological activities in a living organism as opposed to in vitro or ex vivo 

models. 

We used Caenorhabditis elegans to screen for the biological activities of isoquinoline 

alkaloids, which are one of the largest group of plant alkaloids. As a start, the effects of 

various isoquinoline alkaloids on lipid metabolism were evaluated both qualitatively and 

quantitatively.  Microscopic observation such as Oil Red O and Sudan Black staining of 

lipid droplets and biochemical determination of lipid content were performed to assess the 

effects of those alkaloids on lipid accumulation in the worms. Among the several classes of 

isoquinoline alkaloids evaluated, only berberine and sanguinarine were found to be lipid 

metabolism modulators. Further investigation using gene knockdown worms revealed that 

berberine and sanguinarine had lipid reduction activity which involves AMP-activated protein 

kinase (AMPK) and several transcription factors in the lipid metabolism in C. elegans. On the 

other hand, this activity was found to be independent on nhr-49, a hormone nuclear receptor 

gene that functions as key regulator of fat consumption. These results suggest that the 

alkaloids‘ lipid reducing effect predominantly affect lipid synthesis, and not fatty acid 

beta-oxidation
[1,2]

. 

Having found the lipid modulation activities of berberine and sanguinarine in C. elegans, we 

further verified the activities using a mammalian cell model. Quantitative realtime-PCR 

experiments confirmed genes in the lipid synthesis pathway were down-regulated upon 

treatment with the isoquinoline alkaloids
[3]

. 

This collective studies show that C. elegans is a rapid and broad-based whole organism probe 

for screening isoquinoline alkaloids bioactivities and elucidation of their action mechanisms. 

There are many human disease-related genes with their homologs in the C. elegans genome, 

thereby making it a good model for drug development research. Moreover, the worm model 

is more time- and cost-effective for preliminary screen of bioactive phytochemicals. Lead 

compounds with bioactivities found through this screening could be verified in the next stage 

using mammalian model.  
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The food processing industry generates large volumes of biological waste that could be used 

to produce value-added products and their utilization become an important issue for the 

development of the food industry and bio-economy 
[1,2]

. This food processing results in 

tremendous losses of valuable non-nutritional, nutritional, and functional bioactive 

components, including proteins, fibers, carbohydrates, phenolics, carotenoids, and other 

secondary metabolites 
[3]

. However, it is possible to recover important bioactive components 

from waste generated during the industrial processing of various fruits and vegetables like 

onion, apple, citrus and soybean products by applying various extraction and analytical 

methods. In most cases, the wasted by-products can present similar or even higher contents of 

bioactive compounds than the final product. The aim of this this research is to promote the 

production and processing of different fruits and vegetables biowaste including citrus, apple, 

onion, and soybean waste highlighting the possibility of the integral exploitation of 

by-products rich in bioactive compounds and having health benefits 
[3,4]

. Finally, the 

importance of extraction techniques of bioactive compounds designated as food additives is 

also included. The extraction of secondary metabolites from fruit skin, peel and seed wastes 

using various extractions methods with aid of solvents like n-hexane, ethanol, chloroform, 

and methanol is a challenging task due to their chemical diversity and complex structures 
[5,6]

. 

Therefore, it‘s very important to explode novel extraction technologies having low cost, short 

time consumption, easy operation processes, and utilizing eco-friendly solvents 
[1,2]

. Thus, 

this study is aimed to determine the effect and feasibility of these green methods for 

extraction of bioactive components from different fruit waste for possible analysis of 

bioactive compounds with health benefits. Further, evaluation of their performance within the 

human cells using various in vitro and in vivo models against treatment of various diseases 

like cancer, diabetes, gout, and neuroprotection with higher bioavailability. 
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Hura crepitans L. (HC) belonging the Euphorbiaceae family, is commonly known as 

―Monkey-no-climb‖. It is toxic, but usually used in ethnomedicinal applications for 

rheumatism, treatment of skin diseases, intestinal worms in leprosy.  

The aim of the present work was the evaluation of nanoformulation for improving the 

biological activity in cells. The leaves of H. crepitans were collected in Venezuela in 2018, 

dried, powdered, and subjected to different extraction methods. Preliminary data obtained by 

different in vitro antioxidant in tube test and cell assays, as well as the chemical profile, 

allowed to select the macerated extract (HC-M) as the most performing to be encapsulated 

into liposomes in order to promote cell interaction and enhance the biological activity. 

The ability of liposomes to maintain and accommodate the stability of encapsulated 

compounds is the major advantage of this formulation. For this reason, the liposome 

technology is employed in manufacturing of functional food, nutraceutical, cosmetic, and 

pharmaceutical products.  

Liposomes were prepared by a simple method involving the sonication of the phospholipid 

(soy lecithin) and HC-M extract in water. Empty liposomes were also prepared and 

characterized to evaluate the effect of the incorporation of the extract on the vesicle 

arrangement. The characterization of empty liposomes displayed small size (73 nm), good 

homogeneity (P.I. 0.25), and highly negative zeta potential (∼ −50 mV). When the HC-M 

extract was incorporated, there was a slight increase in size (84 nm) with an improvement in 

the homogeneity (P.I. 0.20). Then, HC-M extract and extract-loaded liposomes (LHC-M) 

were subjected to analysis of bioactivity on human hepatoma cells (HepG2) cells. In 

particular, the dye 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) 

and the 20,70-dichlorodihydrofluorescein diacetate (DCFH-DA) were used to evaluate the 

cell viability for 24 h and the intracellular reactive oxygen species (ROS) level, respectively.  

The cytotoxicity of liposomal formulation is dose-dependent with an IC50 value 

approximately of 30 µg/mL. Therefore, concentrations lower the IC50 value were used 

assessing the antioxidant activity of the liposomal formulation of LHC-M. Interestingly, the 

liposomes were able to maintain ROS levels close to endogenous ones, preventing the 

oxidative stress caused by ROS already at the lower concentration (3.125 µg/mL), without 

statistical difference between the tested concentrations. Moreover, in order to identify the 

compounds involved in these effects, the macerated extract was subjected to liquid 

chromatography–mass spectrometry analyses.  Fourteen compounds were identified and the 

most abundant were the phenols caffeic acid, gallic acid, and quercetin. These results suggest 

the use of H. crepitans as antioxidant source, especially when incorporated into liposomes. In 

fact, the extract incorporates in liposomes is an advantage to facilitate the interaction with 

cells and allow the release of the payload in the cytoplasm, where the antioxidant activity is 

exerted.  
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Resveratrol is one of the most studied polyphenols due to its promising health effects. 

However, its effects can be limited by its low bioavailability, highly dependent on its 

hydroxyl groups. Consequently, methylated analogs of resveratrol such as pterostilbene have 

attracted scientific interest. 

When the direct effect of resveratrol and pterostilbene was analysed in mature adiposities, 

both compounds have a similar effectiveness reducing triglyceride accumulation, meaning 

that the difference existing between them in terms of chemical structure based in the number 

of hydroxyl groups, does not modify the effectiveness of their delipidating effect. Preclinical 

studies revealed that in animals fed a high-fat high-sucrose diet, and supplemented with the 

same dose of resveratrol or pterostilbene, resveratrol reduced all the fat depots whereas 

pterostilbene did not modify some internal ones. Nevertheless, both compounds significantly 

reduced total adipose tissue weight. As far as liver steatosis is concerned, in a dietetic model 

of non-alcoholic fatty liver disease induced by a high-fat high-fructose diet, both phenolic 

compounds similarly reduced fat infiltration. In addition, lobular inflammation was measured 

and both phenolic compounds reduced it, although pterostilbene was more effective.  

In conclusion, phenolic compounds can have different effects depending on the dietary 

feeding and, in view of these results, it seems that an increase in its oral bioavailability does 

not to mean that the molecule exerts more beneficial effects. 
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Obesity is a serious public health problem, present in both developed and developing 

countries. It becomes imperative to develop new approaches to the treatment and prevention 

of obesity and its comorbidities, which support the currently existing strategies. 

This condition is defined by the pathological growth of white adipose tissue (WAT. It has 

been described that this pathological growth induces the presence of oxidative stress and 

inflammation in adipose tissue, which leads to the development of comorbidities, such as 

type 2 diabetes. Additionally, another type of adipose tissue, has been previously described: 

the brown adipose tissue (BAT). Studies have proven its presence in lesser amounts in obese 

and diabetics. The activity of this tissue has been associated with higher energy expenditure. 

There is currently an intense search for bioactive compounds with anti-obesity properties. In 

Chile, berries have been identified as one of the main focus of study. In our laboratory, we 

have been dedicated on the study of the Calafate fruit (Berberis microphylla), which has one 

of the highest content of antioxidants. In the present speech, the results obtained from in vitro 

and in vivo models will be presented and discussed, in relation to antioxidant, 

anti-inflammatory, insulin-sensitizing and thermogenic properties of the treatments with 

extracts rich in polyphenols from Calafate; in addition to discussing possible technological 

projections of all this evidence. 
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Obesity is a condition characterized by a dramatic increase in its prevalence both in children 

and adult. Obesity is associated with an increased risk of wide spectrum conditions involving 

the periphery as well as the central nervous system (CNS) 
[1]

. Indeed, obesity is characterized 

by a chronic low-grade inflammation and by an impairment of autophagic flux, that may lead 

to alterations in several brain processes
 [2]

. 

Pterostilbene (Pt; trans-3,5-dimethoxy-4‘-hydroxystilbene) is an analogue of resveratrol with 

higher oral bioavailability, with well-established effects against obesity and its comorbidities 
[2,3]

. 

In our study, we evaluated the preventive effects on brain neuroinflammation and autophagy 

of chronic Pt supplementation, in a murine model of diet-induced obesity. C57BL/6 mice 

were chronically fed a high-fat diet, with or without pterostilbene supplementation (90 mg/kg 

bw/day) for 30 weeks. We evaluated the effects of pterostilbene supplementation on the 

transcription and expression of a panel of neuroinflammation and autophagy related markers. 

The results revealed that, in our model, the chronic feeding with a high-fat diet did not alter 

the inflammatory state of the brain, as we could not detect any alteration in the NF-kB 

pathway and its down-stream factors. On the other hand, we found that obesity strongly 

decreased the transcription of tfeb, mcoln and pgc-1α and the phosphorylation of AMPK. 

Interestingly, in the brain of the mice receiving Pt supplementation, the transcription of the 

same autophagy markers and AMPK phosphorylation were completely preserved. 

These results highlight the therapeutic potential of pterostilbene for pathological conditions 

involving defective autophagy in the central nervous system (CNS). This is particularly 

relevant, since brain delivery is often a major obstacle in the development of effective drugs 

against CNS pathologies. 
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Bergamot (Citrus bergamia) is a fruit native to southern Italy with traditional uses for fever, 

sore throat, mouth, skin, respiratory and urinary system infections
[1-2]

. Extracts can improve 

immune response, cardiovascular function 
[1]

 and inflammatory bowel disease
[3]

. As other 

citrus bergamot contains an essential oil and many non-volatile constituents. These latter are 

mostly flavonoids, coumarins, and limonoids. In particular, bergamot flavonoids are brutieridin, 

melitidin, neoeriocitrin, naringin and neohesperidin among many others and some of these 

compounds have been considered as HMG-CoA reductase inhibitors due to their peculiar 

chemical structure
[4]

. A recent review on clinical trials suggest that bergamot polyphenol 

fraction can lower LDL-C and total cholesterol, indicating a potential interest of this fruit as 

source of hypocholesterolemic agents 
[1]

. This opportunity is of great interest because bergamot 

is a fruit and can be introduced in the diet as hypocholesterolemic functional food. Up to now 

the importance of bergamot constituents as hypocholesterolemic agents is still to be fully 

elucidated, and more research is needed to lighten possible molecular targets and mode of 

actions useful to assess doses and to establish safety. The aim of the work was to study the 

effects of isolated constituents from C. bergamia on key players of cholesterol homeostasis. 

For this reason the phytochemical composition of C.bergamia extract was assessed by 

LC-DAD-MS, and the isolation of the main constituents was performed by semipreparative 

HPLC and structure were elucidated using MS, 1D and 2D NMR experiments. Purified 

compounds and extract were tested for the low-density lipoprotein receptor (LDLR) and 

proprotein convertase subtilisin/kexin type 9 (PCSK9) expression in cultured human hepatoma 

cell line Huh7. 

Thirteen different compounds were tested, and significant effect was observed for flavonoids, 

expecially melitidin, narirutin and neohesperidin were able to modulate LDLR and PCSK9 in a 

similar way compared to simvastatin. The obtained results allowed us to ascribe the bioactivity 

C.bergamia to some of its phytoconstituents, mostly to flavonoids. Thus, the identification of 

the active compound of bergamot represents one linkage of the molecular targets, LDLR and 

PCSK9, and the hypocholesterolemic effect of the plant. 
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As a global epidemic, obesity is associated with an increased risk of health complications, 

such as hyperlipidemia, type 2 diabetes, cardiovascular diseases, and certain cancers [1] (Pi‐

Sunyer, 2002). Our previous study showed that green tea, oolong tea, and black tea water 

extracts could modulate the overall structure of gut microbiota by inducing the production of 

SCFAs and inhibiting that of endotoxin LPS in high-fat diet-fed mice. However, the 

modulatory effects of tea polyphenols on the gut microbiota and their metabolites have not 

been studied. In this study, mice were fed high-fat diets with addition of 0.5% 

polyphenol-rich green tea, oolong tea, and black tea extracts. Results showed that the dietary 

supplementation of three polyphenol-rich tea extracts significantly reduced HFD-induced 

body weight gain, energy efficiency, and total white adipose tissues weights. The hepatic 

lipids were effectively reduced and the fecal output of lipids was markedly increased in mice 

given the tea polyphenol extracts, accompanied by up-regulation of hepatic peroxisome 

proliferator-activated receptor α (PPARα). In addition, feeding tea polyphenol extracts 

alleviated the low-grade inflammation by decreasing tumor necrosis factor alpha (TNF-α) in 

plasma and down-regulating the gene expression and protein levels of TNF-α and monocyte 

chemoattractant protein-1 (MCP-1) in the liver. Moreover, the metagenomic analysis showed 

that polyphenol extracts of green tea, oolong tea, and black tea could change the intestinal 

microbial structures, composition, and metabolic pathways, in a way of favorably modulating 

their metabolites with suppressing the production of LPS and promoting the production of 

SCFAs. 
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Accumulating studies have revealed that the gut microbiota plays a pivotal role in host health 

and intestinal homeostasis. However, it is rarely reported how the host built the gut 

microbiota. A recent research published in Cell Host & Microbe demonstrates that the mice 

shape the gut microbiota via fecal miRNAs secreted by small intestinal epithelial cells. By 

performing 16S rDNA and Small RNA sequencing, we found that stachyose, a functional 

oligosaccharide abundant in beans, remarkably changed the gut microbial composition, 

increased the abundance of beneficial bacteria and suppressed that of destructive bacteria, 

and reprogrammed the fecal miRNA expression profile in mice. Whether stachyose, a 

non-absorbable prebiotic in the upper gastrointestinal tract, exerts its intestinal probiotic 

effect through regulating the expression of intestinal miRNA, and how? The gut bacteria and 

miRNA-based partial least squares regression model showed that stachyose-decreased 

miR-133b-3p and miR-3068-5p were significantly related to the abundance of three 

beneficial bacteria, Lactobacillus gasseri, Lactobacillus alimentarius and Akkermansia 

muciniphila. Furthermore, the IntaRNA analysis that was used to predict small RNA targets 

suggested that miR-133b-3p and miR-3068-5p have potential targeted relationship with 

Akkermansia muciniphila and Lactobacillus gasseri. The flow cytometry and growth curve 

analyses further confirmed that miR-133b-3p can directly enter Lactobacillus gasseri and 

inhibit its proliferative activity. Thus, we conclude that stachyose may increase the abundance 

of Lactobacillus gasseri by downregulating the expression of miR-133b-3p, thereby 

improving the structure of the gut microbiota in mice. 
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Resveratrol (RSV) is a natural polyphenol with anti-obesity effects. However, the 

mechanisms of anti-obesity remain unclear due to its low bioavailability. Recent evidence 

demonstrates that gut microbiota plays a key role in obesity. This spurred us to investigate 

whether the anti-obesity effects of RSV are related to modulations in the gut microbiota and 

metabolic functions. Here, RSV significantly improved metabolic phenotype and intestinal 

oxidative stress in the high-fat diet (HFD)-fed mice. A multi-omics approach was used to 

systematically profile the microbial signatures at both the phylogenetic and functional levels 

using 16S rRNA gene sequencing and metagenome. At the phylogenetic level, RSV treatment 

significantly modulated the gut microbiota composition in HFD-fed mice, characterized with 

increased Blautia abundance and decreased Desulfovibrio and 

Lachnospiraceae_NK4A136_group abundance. At the functional level, RSV significantly 

decreased the enrichment of pathways linked to host metabolic disease and increased the 

enrichment of pathways involved in the generation of small metabolites. Besides, the fecal 

microbiota transplantation experiment showed anti-obesity and microbiota-modulating 

effects similar to those observed in the oral RSV-feeding experiment. Furthermore, 

metabolomic analysis and antibiotic treatment verified that 4-hydroxyphenylacetic acid 

(4-HPA) and 3-hydroxyphenylpropionic acid (3-HPP) were the two gut metabolites of RSV, 

which contribute to improving lipid metabolism in vitro. Moreover, the content of 4-HPA and 

3-HPP exhibited strong correlation with the intestinal oxidative state. We concluded that the 

RSV-mediated alteration of gut microbiota, related gut metabolites and redox state of the 

intestinal environment contributed to prevention of metabolic syndrome in HFD-fed mice. 
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Peperomia pellucida (L.) Kunth is a medicinal plant traditionally used to treat various 

ailments in many pantropical countries 
[1]

. Due to the limited shelf-life of fresh juice and leaf, 

there is a growing interest to valorise the plant into herbal tea 
[2]

. Since the organoleptic 

quality of herbal tea has direct impact on the consumer acceptance 
[3]

, this study hypothesizes 

that customized fermentation and drying could valorize P. pellucida as herbal tea that exhibits 

potent antioxidant and anti-inflammatory effect with good consumer acceptance. The study 

aimed to compare the effect of fermentation and different drying methods on the consumer 

acceptance, phenolic content, antioxidant and anti-inflammatory activities for P. pellucida 

herbal tea with commercial Camellia sinensis tea. Fresh P. pellucida leaves were harvested 

and subjected to varying degree of oxidative fermentation to yield non-fermented, 

partially-fermented and fully fermented samples. Each sample was subsequently dried with hot 

air, microwave and freeze-drying methods. Colorimetric methods were used to screen the 

browning and fermentation indexes of leaf samples while the phenolic, tannin, flavonoids, in 

vitro antioxidant and anti-inflammatory activities of tea samples were quantified with 

standards. The colour, astringency, aroma, mouth feel and overall acceptance for P. pellucida 

tea samples were compared with commercial green tea, oolong tea and black tea. The present 

finding showed that P. pellucida leaf browning index was positively correlated with 

fermentation index (r = 0.670, p < 0.05). The phenolic content, antioxidant and 

anti-inflammatory activities of P. pellucida tea samples were significantly (p<0.05) lower 

than C. sinensis, irrespective of the fermentation and drying methods. Although fermentation 

reduced the total phenolics, flavonoids and antioxidant activity in both P. pellucida and C. 

sinensis tea samples, the anti-inflammatory potential of P. pellucida tea samples were 

significantly (p<0.05) improved. Principle component analysis revealed that fermentation and 

drying methods contributed to respective 42.3% and 27.2% of functional activity variation in 

P. pellucida. Most P. pellucida tea infusion samples were less preferred for their taste, aroma 

and mouth feel when compared with C. sinensis tea. In conclusion, non-fermented and 

fully-fermented P. pellucida were best dried with microwave and freezed drying methods, 

respectively for optimal consumer‘s acceptance, antioxidant and anti-inflammatory activities. 
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Isorhamnetin is a flavonoid that is abundant in the fruit of Hippophae rhamnoides L. It is 

widely studied for its ability to modulate inflammatory responses. In this study, we evaluated 

the potential of isorhamnetin to prevent gram-negative sepsis. We investigated its efficacy 

using an Escherichia coli-induced sepsis model. Our study reveals that isorhamnetin treatment 

significantly enhances survival and reduces proinflammatory cytokine levels in the serum and 

lung tissue of E. coli-infected mice. Further, isorhamnetin treatment also significantly reduces 

the levels of aspartate aminotransferase, alanine amino transferase and blood urea nitrogen, 

suggesting that it can improve liver and kidney function in infected mice. Docking studies 

reveal that isorhamnetin binds deep in the hydrophobic binding pocket of MD-2 via extensive 

hydrophobic interactions and hydrogen bonding with Tyr102, preventing TLR4/MD-2 

dimerization. Notably, binding and secreted alkaline phosphatase reporter gene assays show 

that isorhamnetin can interact directly with the TLR4/MD-2 complex, thus inhibiting the TLR4 

cascade, which eventually causes systemic inflammation, resulting in death due to cytokine 

storms. We therefore presume that isorhamnetin could be a suitable therapeutic candidate to 

treat bacterial sepsis. 
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The increasing antimicrobial resistance (AMR) and the dearth of alternative antibiotics have 

resulted in what is known as the ―post-antibiotic‖ era, in which infections caused by bacteria 

or fungi that were once treatable are today determinants in the death of humans and animals. 

Under this scenario, there is a dire need to discover new chemical entities to deal with 

antibiotic-resistant microorganisms.  

The great biodiversity of plants results in the production a great variety of secondary 

metabolites necessary to maintain their survival and competitiveness. These compounds have 

the ability to interact with various cell targets covering a wide range of biological activities 

with particular effectiveness against pathogenic microorganisms. Bioprospecting concerning 

the scarce investigated species of native flora from Argentina is beneficial for the discovery 

of new drugs. 

Our antibiotic discovery pipeline comprises two strategies, the study of compounds with 

inhibitory activity on the development of bacteria, particularly active on resistant strains and 

the characterization and study of inhibitors of multidrug resistance pumps (MDR) since their 

overexpression is one of the most relevant mechanisms that lead to the AMR. 

A panel of more than 160 plants was evaluated for their ability to inhibit the growth of 

pathogenic bacteria, including resistant strains, and to block the efflux exerted by MDR 

transporters overexpressed in Candida species. The bioguided fractionation of the most active 

extracts led to the characterization of their active principles, which belong to different 

chemical families. The most effective compounds provided the scaffolds for the synthesis of 

derivatives with improved activity. The structure-activity relationships analysis allowed 

establishing the structural elements that either contribute to or are necessary for the activity. 

Further studies shed light on the underlying mechanism of action of the most promising 

candidates. 
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Lemongrass (Cymbopogon citratus) is one of spices, rich in benefits, especially for health. 

The bioactive contained phenols, saponins, tannins, alkaloids and flavonoids. Our previous 

study reported that bioactive content in lemongrass dominated by polar components; 

therefore, this study conducted on the polar components of lemongrass extract, which 

extracted using solvent multi-step extraction with Microwave-Assisted Extraction (MAE). 

This study aimed to identify the components of lemongrass extract using GC-MS (Gas 

Chromatography Mass Spectrophotometer); 2) identify phytochemical the bioactive 

components of lemongrass extract 3) determine the antibacterial activity of lemongrass 

extract on Gram positive and Gram negative bacteria. The results showed that the 

components lemongrass consisted of gamma sitosterol, Bicyclo [4.4.0] dec-1-ene 

1,6-Cyclodecadiene, citral and geraniol, lemongrass was able to inhibit S. aureus bacteria 

with a value of (10.67±0 ,76) stronger than E.coli (8.58±0.13), based on phytochemical test 

the bioactive content contained in polar lemongrass is alkaloids, terpenoids, flavonoids, 

saponins, and tannins. 
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The quest for sustainable strategies aimed at increasing the functional traits of plant-based 

foods has grown quickly. Among others, both microbial (arbuscular mycorrhiza and PGPR 

bacteria) and non-microbial elicitors (salinity, plant extracts) were tested in different crops. The 

combination of mild salinity conditions and exogenously applied phenolics (chlorogenic acid, 

hesperidin, and their combination) significantly impacted the phenolic profile in Lactuca 

sativa L. leaves and modulated radical scavenging ability and functional traits such as 

cholinesterase (acetyl- and butyryl cholinesterase), tyrosinase, α-amylase, and α-glucosidase 

inhibition. 

Similarly, plant-associate microorganisms such as mycorrhiza, Trichoderma, and Plant Growth 

Promoting Rhizobacteria were demonstrated to significantly modulate the polyphenolic profile 

of tomato berries, and flavonoids and phenolic acids in particular, whereas carotenoids showed 

moderate modulation. 

In conclusion, the use of elicitors represents an effective and green strategy to effectively 

modulate the phenolic profile, antioxidant activity, and enzyme inhibitory effects in lettuce, 

deserving future application to produce functional plant-based foods in a sustainable way. 
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Chicory is one of the most effective medicinal plants that exists in many different types in 

nature, and all its components have very beneficial properties for the body
[1]

. Chicory and 

chicory distillate (the product of water distillation) have long enjoyed a special status among 

Iranians
 [2]

. But despite the absence of any kind of essential oil in chicory distillate, it still has 

its therapeutic effects on its consumers. In addition, due to the low metabolic content of this 

product, one of the main concerns can be standardization and quality control of it. In another 

way, this plant is known for its active sesquiterpene lactones
 [3]

. Because of their unique 

structures, these compounds have shown very crucial drug properties, including antimicrobial 

and anti-inflammatory
 [4]

. In the present study, we tried to investigate the content of this 

herbal distillate with the help of extraction and chromatography techniques
 [5,6]

. First, after 

distillation the aerial parts of the plant at the pilot scale and then extraction with proper 

solvent, by chromatographic analyses, sesquiterpene lactone compounds as 

11,13-dihydro-8-deoxylactucin and magnolialide have been identified. Considering that the 

root of this plant contains more amounts of the compounds that mentioned above than its 

aerial parts, the next step was formed to study the metabolic profile of chicory root extract 

using a high-performance liquid chromatography at analytical scale, followed by isolation 

and purification of its metabolites, which ultimately led to the identification of one of the 

derivatives 11,13-dihydrolactucopicrin by utilizing UHPLC-MS and 
1
H-NMR. Next, the 

metabolic profiles of chicory distillate prepared on a pilot scale and available in the market 

were compared using GC/MS, which led to the identification of significant compounds of 

monoterpenoids and sesquiterpenoids. Also, studies of the effects of these compounds on 

liver enzymes showed that these metabolites are very effective in inhibiting ALT and AST in 

fatty liver disease. 
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Palm-pressed mesocarp is a by-product from the extraction process of crude palm oil and 

usually comprised of 5-7% of the residual oil
[1-2]

.
 
Its residual oil can be recovered and further 

processed into refined red palm-pressed mesocarp olein (PPMO)
[2]

, which has been studied 

for its applications in cosmetics and pharmaceutical formulations
[3]

. PPMO contains abundant 

phytonutrients and thus worth to be studied for its application in food industry. This study 

aimed to compare the chemical properties of PPMO with commercial cooking oils, such as 

palm olein (PO), extra virgin olive oil (EVOO) and PPMO:EVOO blend (1:1), as well as to 

assess their effects on cholesterol levels in Sprague-Dawley rat model. The oxidative stability, 

vitamin E and carotene contents, and fatty acid (FA) composition of these oils were measured 

before administered into the rats by gavage (2 g/kg) daily for 3 months. The results of the 

peroxide value, anisidine value and free FA content revealed that the oxidative stability of 

PPMO is better than EVOO. PPMO was found to contain remarkably higher concentration of 

vitamin E and carotene than other oils. The FA composition of PPMO showed higher level of 

saturated FA but lower level of unsaturated FA, thus resulted in good oxidative stability. 

Furthermore, the total cholesterol (TC), low-density lipoprotein, high-density lipoprotein 

(HDL) and TC/HDL levels in the serum of all rats fall within the desirable range, indicating 

no detrimental effects towards cardiovascular disease. As a conclusion, PPMO is an edible oil 

with great oxidative stability and nutritional values that has no adverse effects on 

cardiovascular disease. 
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In recent years, demand for healthy foods directs people of choosing value-added products. 

These value-added foods are designed to fill appetite, give essential nutrients to people, prevent 

nutrition-related diseases, and improve consumers' physical and emotional well-being
[1]

. Dairy 

products account for a sizable portion of the functional foods market, and dairy-based 

functional beverages constitute a rapidly expanding area
[2]

. Elderberries (family 

Caprifoliaceae), on the other hand, are big evergreen shrubs or small trees native to the 

northern hemisphere. However, they have grown naturalized in many temperate and 

subtropical locations where humans dwell
[3]

 and they have been examined for their potential as 

a botanical supplement for humans
[4]

. The stability of anthocyanins, polyphenolics, and 

antioxidant activities of elderberry fruit products wanted to be examined in this study. For this 

purpose, milk, yogurt, and kefir -another fermented dairy product- were chosen, and specified 

amounts of freeze-dried and powdered elderberry fruits were added. Control groups were 

prepared without elderberry addiction. All prepared dairy food products were monitored for 

three days to evaluate antioxidant potential throughout their methanol extracts. 

Spectrophotometric data analysis was applied on extracts with total monomeric anthocyanin 

analysis, total phenolic content and total antioxidant activity measurement -which were 

CUPRAC and DPPH assays- methods. Besides these, HPLC-PDA analyses have applied all 

samples and changes at selective phenolic, flavonoids and anthocyanin components were 

quantified for all dairy products prepared.   
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Stachys thracica Davidov. (Thracian woundwort) is a Balkan endemic species included in the 

Red Data Book of Bulgaria with the national conservation status: ―rare‖ (R). The aim of our 

study was to develop an efficient protocol for ex situ conservation of S. thracica and to perform 

comparative NMR profiling and bioactivity assays of extracts from in situ grown, in vitro 

cultivated and ex vitro acclimated plants. Successful micropropagation was achieved on basal 

MS medium with 30 g/L sucrose. Ex vitro adaptation was accomplished in experimental field 

with 83 % survival. Genetic identity was conserved between in vitro and ex vitro plants as 

shown by the overall sequence-related amplified polymorphism DNA marker patterns. NMR 

fingerprinting allowed identification of major alterations in the metabolome of S. thracica 

plants during the process of ex situ conservation. Highest phenol and flavonoid quantity as well 

as antioxidant activity were established in in situ wild followed by ex vitro adapted plants. 

Strongest inhibition of the DPPH free radical as well as FRAP activity was also observed in in 

situ wild and ex vitro adapted plants whereas in in vitro cultivated it was twice lower. The 

potential anti-inflammatory activity of S. thracica extracts was tested by the hemolytic assay in 

which high inhibition of the complement system was observed by all the variants. The extracts 

also showed activity against three gram negative strains – Proteus mirabilis, Klebsiella 

pneumoniae, Acinetobacter calcoaceticus and one gram positive – Enterococcus faecalis. The 

successful initiation of in vitro and ex vitro cultures is an alternative biotechnological approach 

for preservation of S. thracica which will offer also an effective tool for management and better 

exploitation of Stachys secondary metabolism and selection of lines with high content of 

pharmaceutically valuable molecules.  
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Lemon thyme is used for cooking and normally consumed as an infusion, presenting 

antimicrobial, anti-inflammatory, and antioxidant potential[1]. However, the presence and 

importance of this specie in tisanes of medicinal and aromatic plants (MAP) for infusion 

preparation is little recognized. It is also known that mixtures of MAP show more favorable 

phenolic composition and bioactive properties then the individual plants[2]. For that, the 

present study aimed to characterize the phenolic composition by HPLC-DAD/ESI-MS of 

three tisanes prepared from MAP mixtures containing lemon thyme, as also study their 

bioactive properties, namely antioxidant, antimicrobial, anti-inflammatory, cytotoxic, and 

anti-diabetic activities.  

Thus, the tisane composed by lemon thyme, Shrubby St. John's Wort, cloves, and cinnamon, 

was the most promising mixture, presenting the lowest EC50, GI50, and IC50 values for 

theinhibition of the lipid peroxidation, anti-inflammatory/cytotoxicity against tumor cell line 

ofadenocarcinoma breast, and antidiabetic activity, respectively. In addition, it also showed 

thehighest concentration of phenolic acids (caffeoylquinic acids derivatives) and flavan-3-ols 

(catechin derivatives). For the anti-hemolytic and antimicrobial activities (Gram-negative 

bacteria), the mixture composed by lemon thyme, lavender, common thyme, and purple 

perennial showed the lowest IC50 and MIC (higher bioactive potential) values, respectively. 

Finally, the tisane containing lemon thyme, basil, peppermint, calendula, and rosemary 

proved to be the best mixture to inhibit the growth of the tumor cell lines HepG2, NCI H460 

and HeLa The results obtained reinforce the principle of synergy between mixtures of MAP, 

making it possible to obtain promising sources of bioactive compounds with different 

phenolic profiles with high added value that can be applied in the pharmaceutical and food 

industry for the development of new functional products.  
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Plant-based medicines are in need of the current scenario since they are well known and they 

cannot be harmful to humans. The Boerhavia diffusa L. (Family: Nyctanginaceae is one such 

nature‘s gift with enormous medicinal properties, well known for its anti-inflammatory, 

anti-oxidant, anti-nephropathic and anti-stress properties 
[1,2]

. The present study is aimed at 

studying the different extracts like aqueous, decoction, chloroform and ethanol of leaf, stem 

and roots of B. diffusa. The extraction procedures used are maceration and decoction. The 

different parts of B. diffusa like leaf, stem and root are subjected to extraction individually. 

The solvents like aqueous, chloroform and ethanol are used. The extracts that are obtained 

from the B. diffusa parts are used for qualitative phytochemical tests of protein, carbohydrate, 

amino acids, phytosterols, alkaloids, saponins, quinone, phenols and flavonoids. The extract 

that has shown a good presence of phytochemicals were scrutinised for Gas 

Chromatography-Mass Spectrometry (GC-MS) analysis to look for the plant-specific 

compounds. In the qualitative tests, the B. diffusa root decoction and ethanol extract showed 

the presence of most of the phytochemicals like protein, carbohydrates, amino acids, 

flavonoids, phenols, saponins, quinone, alkaloids and phytosterols. The ethanol extract of B. 

diffusa root was subjected to GC-MS, which showed the presence of oxirane, α-tocopherol, 

vitamin D2 dimethyl phosphate and Vitamin E that are of therapeutic properties. The present 

study enables us to understand the presence of various phytochemicals present in different 

parts of the B. diffusa plant and the best solvent for extracting those phytochemicals which 

are of medicinal importance. 
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The Southeast Asian rainforests, notably in East Malaysia, are home to a diverse range of 

medicinal plant species with limitless potential as therapeutic candidates. Physalis minima 

(family Solanaceae), a native plant in East Malaysia which is closely linked to P. angulata, 

are recognized for their various pharmacology properties are abundance in withanolides, a 

C28-steroidal lactones that based on an ergostane skeleton. This review focuses on the 

bioactive compounds of this herb, which is frequently used to treat inflammation, 

neurodegenerative disease and cancer among East Malaysian ethnic groups. In this review, a 

total of 103 withanolides were reported, with 59 of them being newly characterized. Because 

of their unique steroidal structure and strong bioactivities, withanolides are intriguing lead 

compounds for inflammatory, cancer and neuroinflammatory treatment according to previous 

scientific data. Despite their excellent pharmacological characteristics, only a few 

withanolides have been extensively studied, and the majority of them, particularly the newly 

discovered withanolides, remained unknown for their therapeutic properties. This indicates 

that P. minima has the potential to be studied further for its pharmacological effects. 
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The constantly increasing colon cancer disease has become one of the main global concerns. 

The International Agency for Research in Cancer (IARC) recorded 1,849,518 cases (the 

third-highest) and 880,792 deaths (the second-highest) related to colon cancer in the world
1
. 

Different strategies have been done to treat this cancer. One of the approaches is applying the 

chemopreventive agents from natural sources, such as herbs and spices
2,3

. Andaliman 

(Zanthoxylum acanthopodium DC.) fruit is a spice from North Sumatra commonly used to 

enhance the flavor of Bataknese ethnic cuisine. Besides its unique flavor, andaliman also 

possesses several bioactivities, such as antioxidant and antidiabetic
4,5

, anti-inflammatory
6
, and 

antiproliferative effect on breast cancer cells
7
. Traditionally, it was also known to benefit the 

health of digestion system, but no scientific study has proved it. Hence, this research aimed to 

study the potency of andaliman fruit to inhibit colon cancer proliferation in vitro by using 

HCT-116 and WiDr colon cancer lines. Andaliman was extracted using ethanol, then its 

antiproliferative effect was evaluated by MTT assay. Quantitative Polymerase Chain Reaction 

(q-PCR) and Hoechst staining were carried out to assess the mechanism of inhibition of colon 

cancer cells. Bax and Bcl-2 proteins were applied as the gene markers in the qPCR analysis. 

The result showed that andaliman extract inhibited the proliferation of WiDr and HCT-116 

cells with IC50 of 95.61 μg/mL and 94.64 μg/mL, respectively. The antiproliferative effect of 

andaliman extract was regulated by apoptosis pathway, which was shown by increasing 

apoptotic gene marker in both cells at half of the IC50. Apoptotic bodies, which showed by the 

condensation or fragmentation of chromatin in the cells under a fluorescence microscope, were 

also found in WiDr cells after being treated using Hoechst staining. In conclusion, this research 

indicated that andaliman fruit could be potentially developed as a functional food to prevent 

colon cancer.  
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Epigallocatechin gallate (EGCG), derived from green tea, shows various biological activities 

such as anti-cancer, anti-obesity, and anti-inflammatory activities
[1]

. It was reported that 

EGCG inhibits fat mass and obesity associated (FTO) protein, a N6-methyladenosine (m6A) 

demethylase, which regulates autophagy and apoptosis in many cells
[2-4]

. Therefore, we were 

curious about whether EGCG regulates autophagy and apoptosis by targeting FTO in 

non-small-cell lung cancer A549 cells. In the present study, we showed that EGCG attenuated 

A549 cell viability, and triggered autophagy and apoptosis by down-regulating ubiquitin 

specific peptidase 36 (USP36). Exposing A549 cells to EGCG reduced the expression of FTO, 

which led to rising overall levels of RNA m6A methylation. Methylated RNA 

immunoprecipitation coupled with quantitative real-time PCR (meRIP-qPCR) assay exhibited 

that the m6A level of USP36 mRNA was dramatically enhanced by EGCG. USP36 protein 

expression is negatively related to the level of m6A-modified mRNA. Specifically, FTO 

knockdown significantly suppressed USP36 protein level. While FTO overexpression 

elevated USP36, and antagonized the autophagy and apoptosis activated by EGCG. In 

summary, m6A-dependent USP36 expression mediated by FTO contributed to 

EGCG-induced autophagy and apoptosis. These results provide mechanistic insights into how 

m6A is involved in the EGCG regulation of autophagy and apoptosis in A549 cells, and shed 

light on its anti-cancer effect. 
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Fermentation is one of the traditional food processing methods in developing countries. 

Shameta a locally produced and consumed cereal-based fermented porridge is prepared 

specifically for lactating women in Wollega communities of Ethiopia. The purpose of this 

study was to determine physicochemical properties, nutritional composition and bioactive 

compounds of shameta porridge. Results showed that the value of protein content in MBFG 

sample met more than 50% of the extr a needs of protein for lactating mothers. The 

contribution of 100 g of shameta to daily fat requirements for lactating mothers was the 

highest in a shameta sample from MG (12.2 g/100 g) and lowest in BMWS (4.8 g/100g). 

According to the average value of the present finding, shameta samples collected from 

different districts provided 85% of the extra energy required by lactating mothers. The 

average phytate (0.79 mg 100g
-1

) and tannin (0.18 mg 100g
-1

) with Phy:Ca (3.4x10
-3

), Phy:Fe 

(1.4x10
-2

)  and Phy:Zn (2.5x10
-2

) ratios are investigated. The results indicated that shameta 

is a good source of anti-oxidants to minimize oxidative stress in lactating mothers.  Results 

from the study affirmed that shameta provides health benefits for rapid recovery, strength, 

and better health to lactating mothers. Therefore, it is recommended that such types of foods 

need to be further promoted and commercialized as inexpensive and locally made nutritious 

foods for better maternal nutrition. 
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Worldwide, around 10 million tons of coffee are consumed each year, producing almost as 

many tons of coffee by-products such as spent coffee grounds (SCG), the residue obtained 

after coffee brewing and soluble coffee production and coffee silverskin (CS), during the 

roasting process. Therefore, various applications have been proposed for SCG and CS 

valorisation, as they are a good source of nutrients and bioactive compounds such as soluble 

dietary fibre, protein, minerals, fat, caffeine and polyphenols
[1]

. They have been proposed as 

feedstock for biofuel production, adsorbent material to remove potential toxic metals in water, 

food products enrichment rather than for potential applications of theirs extracts as functional 

ingredient in cosmetic and nutraceutical formulations
[2]

. In our research group, the two matrix 

have been fully chemically characterize in terms of fat and fatty acid profile, volatiles by 

GC-O and GCXGC-TOF and, for the first time, cholesterol-lowering phytosterols were 

quantified in CS and SCG. Moreover, different ultrasound-assisted extraction (UAE) methods 

have been tested to extract bioactive compounds from CS and SCG. The obtained extracts 

were characterized using a new HPLC-MS/MS method to detect and quantify 30 bioactive 

compounds such as alkaloids and polyphenols, including phenolic acids, flavonoids, and 

secoiridoids. Four extracts, i.e. MeOH, EtOH/water 70:30, MeOH/ water 50:50 and water 

have been chosen among all because they provided high extraction yields, the effectiveness 

of compounds extraction, high recoveries other than the highest total bioactive compounds 

concentration. Finally, different biological studies were performed on these four extracts, and 

noteworthy results were obtained for the neuroprotective activity against H2O2-induced 

damage, for neuroinflammation and for enzymatic inhibitory activities. 
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Glycolipids are important components of biological membranes. In plant organisms, 

phosphoglycerolipids are the dominant group of lipids in most membranes, while chloroplast 

membranes are characterized by a high content of galactolipids. The galactolipids found in 

plants are mainly monogalactosildiacylglycerols (MGDG) and digalactosildiacylglycerols 

(DGDG), which account for 50% and 30% of the lipids in thylakoids, respectively. 

Galactolipids contain one or two fatty acid chains containing from 16 to 20 carbons, which can 

be both saturated and unsaturated. Numerous publications reported that galactolipids isolated 

from plants, algae and cyanobacteria exhibit numerous biological properties in in vitro and in 

vivo systems. Among the most important activities exhibited by galactolipids are strong 

anti-inflammatory and antioxidant properties and the ability to inhibit Epstein-Barr virus 

oncogenesis. The galactolipids found in leafy vegetables are made of up to 90% of 

polyunsaturated fatty acids such as alpha-linolenic acid, so they can supplement the diet with 

those compounds necessary for the proper functioning of the body. There are dietary 

supplements on the market that use galactolipids as active substances; they are supposed to 

help maintaining joint health and proper functioning of articular cartilage. 

Several waste products of fruit and vegetable processing were analysed by LC-MS for their 

galactolipid content in order to select the most promising sources of these compounds. The 

rosehip pomace was selected for further research as its amount and qualitative pattern were the 

most favourable. Two novel extraction techniques - supercritical fluid extraction (SFE) and 

ultrasound-assisted extraction (UAE) using organic solvents - were implemented to ensure 

even more sustainable approach to the isolation process. Despite the employment of a wide 

temperature and pressure range as well as use of cosolvent, SFE technique turned out to be 

unsatisfactory method of galactolipid isolation - the recovery rates did not exceed 15%. On the 

other hand, use of UAE allowed to obtain significantly higher recovery rates than control 

samples for all tested solvents. The mixture of dichloromethane and ethyl acetate (1:1 V/V) was 

selected as the most promising due to its solvation properties and limited hazard to human 

health and the environment. 
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3. Jäger A K, Eldeen I M S, Van Staden J. Phytotherapy Research, 2007, 12, 1251-1252. 
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Ohmic heating is an advanced thermal process that has been suggested as an alternative to 

conventional extraction methods. Research showed that this technology is time- and 

energy-saving. Besides, it can enhance the concentration of phytochemicals that can be 

extracted from food processing by-products. In this sense, an overview of ohmic heating, its 

application for the extraction process, its benefits, and drawbacks as well as prospects will be 

discussed. An emphasis will be on its possible role in reducing energy consumption and 

enhancing resource efficiency when phytochemicals are extracted from food processing 

by-products such as pineapple and other tropical fruits processing by-products. This study 

elaborates on the possibility of using ohmic heating as an extraction tool to provide a 

valorization platform that can contribute to fulfilling the sustainable development goals 

(SDGs).   
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Ardisia elliptica Thunb. (Primulaceae) or locally known as duck‘s eye, are traditionally 

consumed as salad in the Malay Peninsula, and its decoction is used to treat various illnesses.  

In light of diabetes remedies, information regarding the correlation of its phytochemicals with 

bioactivities is still scarce. Optimization of solvent extraction is vital for maximizing the 

retention of bioactive molecules. Therefore, this study investigated the metabolite variations 

in A. elliptica leaves extracted with four different ethanol ratios and the correlation with total 

phenolic content (TPC), antioxidant (DPPH and nitric oxide radicals scavenging) and 

anti-diabetic (anti-α-amylase and anti-α-glucosidase) activities using nuclear magnetic 

resonance (NMR)-based metabolomics approach. The results revealed that the 50% and 70% 

ethanolic extracts retained the highest TPC, and the 70% ethanolic extract was the most 

active, exhibiting half-maximal inhibitory concentration (IC50) values of 2.17 ± 0.08 and 

43.05 ± 1.69 µg/mL, respectively, in both radical scavenging assays; 10.97 ± 1.21 and 0.29 ± 

0.01 µg/mL in both anti-diabetic assays sequentially. A total of 46 metabolites were 

tentatively identified, including flavonoids, benzoquinones, triterpenes and phenolic 

derivatives. The 50% and 70% ethanolic extracts showed similarities in metabolites content 

and were well discriminated from water and absolute ethanol extracts in a principal 

component analysis (PCA) model. Moreover, 30 metabolites were found to contribute 

significantly to differentiation and biological activities. Hence, this study provides 

information on bioactive compounds in A. elliptica leaves, which is promising as a functional 

ingredient for food production or the development of phytomedicinal products. 
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Food industry is a global and fast growing industry, with business and research networks still 

in a phase of transition. Additionally, high-value bioactive compounds (Lipids, proteins, & 

carotenoids) and by-products derived from algae are being investigated for sustainable 

production of food and nutraceuticals. Moreover, the algal biomass is one of the largest 

sources of proteins packed with essential amino acids, coenzymes, vitamins and minerals that 

makes it an attractive animal feed specifically due to its high protein content rich (40-60%). 

However, the utilization of these algal nutrients (proteins and other bioactive extracts) in 

daily life-style in terms of food products is not yet fully explored. TERI is aiming to form the 

best possible big picture for enhanced business opportunities in natural food pigments and 

proteins production from microalga. We also aim to explore novel pigments or novel high 

yielding algal cultures for commercially viable large production. This will help in controlled 

scale-up production of the target compound by an in-house controlled system for production 

of targeted molecule via a sustainable source of production. 
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The bael fruit (Aegle marmelos Correa) has been attributed with various nutritional and 

therapeutic properties such as in the cure of chronic diarrhea and certain other gastrointestinal 

disorders. The marmelosin (C13H12O3) content is found in the bael fruit which is known as 

panacea of stomach ailments. The ripe fruit is sweet, aromatic, nutritious and very palatable. 

The fruit has excellent aroma but Fruit because of its hard shell, mucilaginous texture and 

numerous seeds, it is not popular as fresh fruit. Although excellent flavor, nutritive and 

therapeutic value of bael fruits shows potential for processing into value added products. The 

studies were conducted to extract the pulp and the juice from the bael fruit that can be further 

used for value addition. 

The effect of pH, heating temperature, heating time and crude mass to water ratio on yield, 

total soluble solids and ascorbic acid content of pulp were studied. A central composite 

design was used to optimize the conditions of pulp extraction from bael fruit to maximize 

pulp yield, total soluble solids and maximum retention of ascorbic acid in pulp.  The pulp 

yield, TSS and ascorbic acid content of pulp obtained from bael fruit was 93.5% -245.30%, 

11-22
0
brix and 8.30-11.62 mg/100g under the designed ranges respectively. The optimized 

pretreatment conditions were pH; 3.3, heating time; 0.5 min, heating temperature; 70°C, and 

crude mass to water ratio; 1:0.8 and the pulp yield, TSS and ascorbic acid content under these 

conditions were 148.75%, 16.5 
0
brix and 10.486 mg/100 g respectively. 

The effect of incubation temperature (28.18-61.82°C), incubation time (97.5-652.5 min), and 

pectinase concentration (0.64-7.36 mg/25g bael pulp) on juice yield, viscosity and clarity of 

juice were studied. A central composite rotatable design was used to optimize the conditions 

for enzymatic hydrolysis of bael to maximize juice yield and clarity and to minimize viscosity. 

Significant regression model describing the changes of juice yield, viscosity and clarity of 

juice with respect to hydrolysis parameters were established with the coefficient of 

determination, R
2
=0.9750, 0.9507 and 0.9516, respectively . The recommended enzymatic 

treatment conditions were: incubation time 425 min, incubation temperature 47°C, and 

pectinase concentration 5.0 mg/25g bael pulp and the juice yield, viscosity and clarity under 

these conditions were 84.5%, 1.35cps and 22.43 %T respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

149 

 

OL46: Effects of coenzyme Q10 supplementation on 

cardiovascular health 

 

Georgiana Damian, Ruxandra Christodorescu, Simona Dragan 
Department of Cardiology, “Victor Babeș” University of Medicine and Pharmacy, 2 Eftimie Murgu Square, 
300041 Timișoara, Romania 

 

Coenzyme Q10 (CoQ10) is an important vitamin-like compound of the human body, 

synthesized in the mitochondrial inner membrane, which is distributed in body in two forms:  

ubiquinol- reduced form and ubiquinone- oxidized form. 
[1]

 CoQ10 is a lipid-soluble 

antioxidant and has many important functions in human body. CoQ10 exert an essential role 

in oxidative phosphorylation of mitochondria and participate in the mitochondrial electron 

transport chain. 
[2]

 It transports electrons from complex 1 to complex 3 necessary for the 

synthesis of adenosine triphosphate (ATP) ,inhibiting the oxidation of DNA  and proteins. 
[3]

 
[4]

 CoQ10 act as an intercellular antioxidant, controling the cellular redox state and the 

membrane structure and phospholipid status.
[5]

 It is a membrane stabiliser due to protection of 

membrane phospholipids from peroxidation and membrane proteins from 

free-radical-induced oxidative damage. 
[6]

 It plays an important role as a  potent gene 

regulator, exerting anti-inflammatory properties via NFκB1-dependent gene expression. 
[7]

 

CoQ10 is abundant in tissues with high energy requirements or metabolic activity, such as the 

heart ( 114 μg/g), liver, kidney, lung and muscle. 
[8]

 CoQ10 deficiency is linked to age-related 

diseases and degenerative states such as heart failure (HF), coronary artery disease, 

cardiomyopathies, hypertension, Parkinson's disease, type 2 diabetes mellitus, and 

Alzheimer's disease. 
[9]

 
[10]

 An essential role in development of this age-related diseases plays 

the oxidative stress, due to Reactive Oxygen Species (ROS) that produces  serious cellular 

damage. 
[11]

 HF is a complex clinical syndrome, associated with structural or functional 

disorders of the heart and decreased ejection capacity and is a major cause of mortality and 

morbidity in the world. 
[12]

 Due to increased oxidative stress, there is a change in 

mitochondrial function and a chronic degradation of oxidative mechanisms in HF. 

Mitochondrial dysfunction in HF characterized by a decreased production of myocardial 

adenosine triphosphate, an alteration in calcium exchange and an increased production of 

ROS, which leads to endothelial dysfunction. 
[13]

 CoQ10 is considered  a viable therapy 

choice for HF patients since it plays a critical role in cell energetics and acts as an effective 

anti-inflammatory medication that improves endothelial function. 
[14]

  

Over the years, the benefits of CoQ10 in cardiovascular disease have been thoroughly studied. 

In this study, we focused on the benefits of CoQ10 supplementation in patients with chronic 

heart failure and the most recent relevant evidence published in the last ten years. On June 

2021, we conducted a PubMed search using the keywords ―Coenzyme Q10 in heart failure‖ 

and we selected the studies with the most relevance, predominantly randomized controlled 

trials (RCTs) and meta-analyses. The majority of RCTs investigated the benefits of CoQ10 

supplementation, especially in heart failure with reduced ejection fraction (HFrEF). In 

Q-SYMBIO study, Mortensen et al. showed that CoQ10 supplementation with 100 mg/3 

times daily vs. placebo in 420 patients receiving standard therapy decreased cardiovascular 

mortality (9% vs. 16%, p=0.026) and  all-cause mortality (10% vs. 18%, p=0.018) and  

improved symptoms according to the NYHA functional classification (p=0.028) and survival 

after 2 years. 
[15]

 In another RCT,  Pourmoghaddas et al. demonstrated that CoQ10 

supplementation 100 mg ( two times daily)  associated with atorvastatin 10 mg/day vs. 

placebo in 42 patients ( 4 months) improved the EF ( p = 0.003) and the NYHA classification 

from baseline (p = 0.025) in CoQ10 group. 
[16]

 In 2015, in a RCT on 102 HF patients , Zhao 

et al. revealed that 2 mg/kg/d CoQ10 divided in 2 or 3 doses (for 12 months), produced a 
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significant reduction in hs-CRP, IL-6, TNF-α and malonylaldehyde plasma levels and 

increased LVEF in CoQ10 group. 
[17]

 In a recent study, Mortensen et al. revelead that  

CoQ10 supplementation with 300 mg daily vs. placebo in addition to standard therapy,  in  

420 HF patients (moderate to severe HF), increased CoQ10 plasma level from baseline ( p < 

0.001), reduced NT-proBNP levels after 3 months (p = 0.052) and improved LVEF (p = 0.021) 

in CoQ10 group. 
[18]

 

To summarize, COQ10 is a powerful antioxidant, a membrane stabilizer, and a key 

component in the production of adenosine triphosphate by oxidative phosphorylation, 

preventing the protein and DNA oxidation. According to the evidence, CoQ10 has limited 

side effects, is well tolerated and is associated with a reduction in symptoms and major 

adverse cardiovascular events. Overall, COQ10 co-administration as a supplemental 

medication appears to be effective in a variety of cardiac disorders, improving outcome, 

LVEF, quality of life, and reduce morbidity and death. 
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Background: Medicinal Plants are tremendously and are very auspicious to be used as the 

source of drugs in many diseases or infections. There are innumerable studies based on the 

pharmaceutical and classification of medicinal plants throughout the world. In many research 

and studies, the plant parts of leaves, fruits, roots are most frequently used. Medicinal plants 

consider as a rich resource of ingredients that can be used in drug development and discovery. 

Antioxidants are crucial substances that possess the ability to protect the body from damage 

caused by free radical-induced oxidative stress [1, 2].  

Aim: The present study was aimed to evaluate the in vitro antioxidant activity of aqueous and 

ethanol leaf extracts of Andrographis paniculata Nees and Rhinacanthus nasutus Kurz.  

Methodology: The antioxidant is a substance that is used to prevent some types of cell 

damage in the body. Determination of their in vitro antioxidant activity was carried out by 

using methods such as DPPH (2,2-diphenyl-1picrylhydrazyl assay), ABTS (2,2′-azinobis (3 

ethyl benzothiazoline 6-sulfonic acid assay), FRAP (ferric reducing antioxidant power assay) 

and SOD (superoxide anion scavenging) assay, H2O2 (hydrogen peroxide radical scavenging) 

assay.  

Results and Conclusion: Moreover, the ethanolic leaf extracts showed the best antioxidant 

activity than the aqueous leaf extracts. Experimental results reveal that the leaves of A. 

paniculata have potent antioxidant and free radical scavenging activity than R. nasutus. 

Further investigation must be done for these two medicinal plants for the discovery of the 

bioactive compounds. 
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Aryl hydrocarbon receptor (AhR) is a ligand activated transcription factor which is originally 

discovered for its role in xenobiotic metabolism. However, evolutionary aspects suggest AhR 

as a receptor for multiple non-xenobiotic physiological ligands, originating from diet, 

commensal flora, and host metabolism, that address its potential role in health and disease
[1,2]

. 

Regulation of AhR signalling via endogenous ligands has been related to a variety of 

pathophysiological processes, including cell regenaration, immune reaction, intestinal 

homeostasis, neurogenesis, insulin-glucose regulation, adipocyte differentiation, etc., that 

make this receptor as a potential target for therapeutic intervention
[3]

. Recent research on AhR 

agonists from foods (i.e., tryptophan, indole-3-carbinol, quercetin), as well as 

microbiota-derived metabolites from those dietary ligands (specifically tryptophan 

metabolites), identified their participation in shaping the composition and proper functioning 

of gut microbiota
[4]

 which further contributes to maintain gut health and homeostasis
[4]

, 

immune regulation
[1,2]

, modulation of inflammation in the central nervous system
[1,2]

, 

controlling aging and age-related diseases (i.e., cardiovascular diseases, liver tumors)
[3]

, 

mediating chronic kidney disease and its complications
[5]

, etc. This presentation aimed to 

summarize the current knowledge in regard to the critical role of diet-derived ligands of AhR in 

understanding the molecular pathways relevant to several autoimmune, neoplastic, metabolic, 

and degenerative diseases, that may guide to the development of novel therapeutic 

interventions targeting this receptor.    
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The family Asteraceae constitutes a plant family that contains a wide range of medicinal plants, 

especially in Galicia (NW Spain), where some species have been used in traditional medicine 
1
. 

In this work, five Asteraceae species were selected to develop their phenolic profiling and 

determine their associated bioactivities, namely Achillea millefolium L. (AM), Arnica montana 

L. (AR), Chamaemelum nobile L. (CN), Calendula officinalis L. (CO), and Taraxacum 

officinale L. (TO). Dried materials from the five species were subjected to heat-assisted 

extraction using 60% (v/v) methanol as solvent. Extracts were then subjected to the 

identification of phenolic compounds by UPLC-DAD/LTQ-MS 
2
. Afterwards, the 

determination of associated bioactivities, according to different in vitro assays, was performed 
2
. The phenolic profiling indicates that Asteraceae plants contain mostly phenolic acids and 

flavonoids, mainly represented by caffeic acid derivatives and flavonol glycosides, 

respectively. AR extracts exhibited the highest concentrations of phenolic acids (110.9 ± 0.4 

mg g
-1

 extract) and total phenolic compounds (119 ± 1 mg g
-1

 extract). With respect to 

antioxidant activity, AR consequently presented the highest values in terms of free-radical 

scavenging activity and inhibition of oxidative hemolysis, whereas AM showed the highest 

values for the inhibition of lipid peroxidation. Moreover, CO extracts showed a high 

effectiveness against Gram positive bacteria and fungi, mostly due to its high 

3-O-caffeoylquinic acid concentration. Finally, CN extracts reported the highest 

anti-inflammatory and cytotoxic activities, towards different cancer cell lines. Overall, this 

study shed light about the chemical characterization of the Asteraceae family, providing insight 

about the biological properties associated with their therapeutic effects, enabling their 

exploitation as natural sources of bioactive compounds. 
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The effects of the binding type between β-lactoglobulin (β-Lg) and cyanidin 3-O-glucoside 

(C3G) or cyanidin 3-O-rutinoside (C3R), on the protein digestibility and radical-scavenging 

activity were studied. C3R and C3R were, therefore, covalently and noncovalently conjugated 

with β-Lg, and their hydrolysis degree, soluble proteins, SDS-PAGE-bands, morphological 

visualization, and particles size were measured. Results showed that C3R and C3G enhanced 

the in vitro digestibility of β-Lg by increasing its hydrolysis degree, soluble peptides-fractions, 

and decreasing its agglomeration. C3R showed better effects than C3G, where the covalent 

binding was much effective than the covalent one. Meanwhile, both increased the 

radical-scavenging activity of the digested proteins. Most importantly, it was found that C3R 

and C3G could partially unfold the structure of β-Lg after 120 min of gastrointestinal digestion 

through fluctuating their α-helix and β-sheet elements. Moreover, the interaction of 

β-Lg-C3R/G seemed to be the responsible for the alterations in the secondary structure of β-Lg 

which subsequently could promote its digestibility. It was concluded that the partially 

unfolding in β-Lg-structure which induced by β-Lg-C3R/G assembling might increase the 

accessibility of the peptide bonds to the digestive enzymes and consequentially facilitate the 

protein‘s digestibility. 
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Terebinth coffee, also known as ―menengic coffee‖ is one of the commonly consumed herbal 

coffees in Turkey. Dried and roasted fruits of terebinth (Pistacia terebinthus) are used to 

produce the oily brown-colored powder, which is often cooked in milk. In this study, 

terebinth coffee is prepared with whole or skimmed milk with or without sugar/sweetener in 

order to study the matrix effect on the bioaccessibility of polyphenols. The standardized in 

vitro digestion model simulating the digestion in the mouth, stomach and intestine was 

employed followed by chromatographic analysis of polyphenols using a HPLC-PDA. 

Catechin, rutin, quercetin 3-glucoside and quercetin were the major flavonoid glycosides and 

aglycones identified in terebinth coffee, whereas gallic, protocatechuic, syringic and ellagic 

acids were determined as the non-flavonoid compounds. The in vitro digestion model results 

revealed that addition of whole milk to terebinth coffee increased the total bioaccessible 

flavonoids significantly (45%) (p<0.05), whereas skim milk addition did not result in any 

significant change. Moreover, addition of sugar or sweetener to terebinth coffee with whole 

milk further enhanced the amount of bioaccessible flavonoids. Overall, terebinth coffee + 

whole milk + sugar formulation was found to contain highest amount of bioaccessible 

flavonoid and non-flavonoid compounds (42.71-47.07 mg/100 g). 
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OL52: Effect of protein (sodium caseinate) addition on phenolics 

and in vitro bioaccessibility of sour cherry puree 
 

Merve Tomas
 

Department of Food Engineering, Faculty of Engineering and Natural Sciences, Istanbul Sabahattin Zaim 
University, 34303 Halkali, Istanbul, Turkey 

 

Food fortification is one of the major approaches for developing functional food products. In 

addition, food matrix significantly affects bioaccessibility, uptake, and further metabolism of 

polyphenols. The aim of the present study was (i) to understand how the addition of sodium 

caseinate (5% and 10%) affects the phenolic composition of sour cherry puree, ii) to 

determine the effects of in vitro gastrointestinal digestion on the bioaccessibility of phenolics 

in sodium caseinate added sour cherry purees. The results showed that the total phenolic, total 

antioxidant capacity, and total monomeric anthocyanin in the sour cherry puree decreased 

with the addition of sodium caseinate after in vitro digestion. According to the LC-MS/MS 

analysis of sour cherry samples, seven flavonoids (rutin, kaempferol, quercetin, myricetin, 

luteolin, isorhamnetin, and phlorizin) and six phenolic acids (gallic acid, protocatechuic acid, 

caffeic acid, chlorogenic acid, p-coumaric acid and gentisic acid, were detected. The effect of 

in vitro gastrointestinal digestion changed depending on the type of phenolic compounds. 

Luteolin, isorhamnetin and phlorizin were not detected at all in the intestinal phase, 

indicating that these compounds were completely degraded during digestion. Overall, the 

present study highlighted that addition of sodium caseinate to sour cherry puree reduced the 

bioaccessible polyphenols. 
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The composition of cold pressed oils from prickly pear (PP), pomegranate (PG) and 

blackcurrant (BC) seeds was evaluated. Moreover, oils‘ aqueous emulsions in concentration 

of 1, 2.5 and 5% as well as their hydrophilic (HAntE) and lipophilic antioxidant (LAntE) 

extracts were examined for cell cytotoxicity, proliferation, apoptosis and effect on the 

P-glycoprotein (P-gp) function against colon adenocarcinoma (LoVo) and 

doxorubicin-resistant colon adenocarcinoma cells (LoVo/DX) in presence and absence of 

doxorubicin. Oils differed in fatty acids composition with the highest PUFA contribution 

(90%) in PG oil. PG oil contained the most phytosterols (6426 mg/kg) and polyphenols 

(326.8 mg/kg), while BC oil was an excellent source of tocopherols (1648.8 mg/kg) and 

carotenoids (482.6 mg/kg). PG oil emulsion had the strongest influence on the increase of the 

cytotoxic effect of doxorubicin among the analyzed oils. However, significantly higher 

influence on cytotoxic effect of doxorubicin was observed for both types of antioxidant 

extracts from BC oil when compared to all oils tested. The relative resistance to doxorubicin 

decreased after administration of 5% HAntE and LAntE to 0.64 and 0.76, respectively. The 

greatest increase in the number of apoptotic cells was observed in the cultures treated with 

5% BC oil. The use of PG oil and both antioxidant extracts from PG and BC oils inhibited the 

P-gp activity measured as rhodamine 123 accumulation in LoVo and LoVo/DX cell cultures. 

The studied PG and BC oils proved to have a remarkable combination of bioactive 

compounds and could be a non-toxic support in anti-cancer therapy in combination with 

chemotherapeutics for reducing the occurrence of drug resistance in human colon 

adenocarcinoma. 
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Coriander (Coriandrum sativum L) belongs to Umbelliferae/Apiaceae family and extensively 

grown in well drained loamy soils with optimum soil pH range 6 to 7. Coriander is a popular 

spice crop in India and widely grown in worldwide including India, Morocco, Russia, Eastern 

European countries, France, Central America, Mexico, and the United States. Coriander seed 

contains about 0.3-0.5% essential oil rich in bioactive compounds such as linalool, camphor, 

p-mentha-1,4-dien-7-ol, p-cymene, phellandrene, geraniol and α-pinene 
[1]

. The essential oil 

found in the mericarp (oil glands) gives coriander its aroma or flavor. Non-conventional 

methods or green technologies (supercritical CO2 extraction, subcritical water extraction) for 

coriander essential oil extraction is more prominent, environmental friendly, and have a 

higher health value as compared to conventional technologies (steam or hydrodistillation, and 

extraction with methylene chloride)
[2]

. Antioxidant, anti-cancer, anti-microbial, 

anti-inflammatory, anti-aging, anti-hyperglycemic and hypolipidemic activities are just a few 

of the health benefits of coriander essential oil 
[3]

. By altering gene expression pathways and 

adhesion proteins, coriander essential oil and its bioactive components have a low cytotoxic 

effect on human cells. Linalool reduces lipid peroxidation levels and has radical-scavenging 

properties, making it a viable alternative to artificial antioxidants
 [4]

. It can be used as a 

preservative and flavoring agent in the food processing industry, as an insect repellent agent 

due to its insecticidal activity, and as a perfume in the cosmetics industry. 

 

 
 
1. Iqbal M J, Butt M S, Suleria H A R. Bioactive molecules in food, 2017, 1-37. 

2. Pavliš B, Vidoviš S, Vladiš J, et al. The Journal of Supercritical Fluids, 2015, 23-28. 

3. Laribi B, Kouki K, M'Hamdi M, et al. Fitoterapia, 2015, 9-26. 

4. Duarte A, Luís Â, Oleastro M, et al. Food Control, 2016, 115-122.  
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Background: Cadmium (Cd) is a well-recognized environmental pollutant posing toxic 

effects to various body organs, including gastrointestinal tract tissues. This study examined 

the protective effects of Nigella sativa oil (NSO) on Cd-induced alterations in gut 

morphology and microbiota composition, as well as the involvement of mucus glycoprotein 

(MUC2) and immuno-inflammatory markers (TNFα and IL-2) in the colon of rats.  

Methods: Male Wistar rats were divided into four groups of 7 animals each: Group A (control) 

received basic diet and water for 7 days; Group B (Cd) received 100 mg/kg CdCl2; Group C 

(Cd+NSO) was given 100 mg/kg CdCl2 and NSO (1 ml/kg) while group D (NSO only) was 

given NSO alone.  

Results: Oral Cd administration provoked dramatic increase in faecal counts of potentially 

pathogenic bacteria (Staphylococci, Enterococci, Pseudomonas and Escherichia coli), while 

decreasing probiotic lactobacilli counts. Immunohistochemistry revealed down-regulation of 

colonic MUC2 and IL-2, but increased TNFα by Cd and these alterations were confirmed by 

H&E/PAS staining. Conversely, co-treatment with NSO significantly improved Lactobacilli 

counts, while reducing the levels of potentially pathogenic species. In addition, NSO 

treatment significantly restored colonic mucin expression and goblet cell count. Also, NSO 

restored TNFα and IL-2 to control levels. GC-MS analysis of NSO revealed the presence of 

the active ingredient, thymoquinone as well as a high content of unsaturated fatty acids, 

including trans-13-octadecenoic acid and oleic acid.  

Conclusion: This study highlights the intestinal mucus layer, microbiota and 

immuno-inflammatory system as important protective targets of NSO against Cd-induced 

intestinal toxicity. 
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Dictyopteris polypodioides is a brown seaweed well known for its good marine smell, its 

essential oil is characterized by the presence of a wide range of bioactive compounds 

including C11 hydrocarbons acting as sex pheromones, sulfur and terpenoid compounds. The 

first studies on surfactant-assisted hydrodistillation of essential oils began in the 1960s with 

the objective of elucidating the performance of surfactants in enhancing yield and its 

influence on chemical composition. In the present study, hydrodistillation assisted by 

non-ionic surfactant, in this case triton X100, at different concentrations (4, 8, 10, 12, 16, and 

20%) was used in the extraction of the essential oil of the brown alga Dictyopteris 

polypodioides. A kinetic study was carried out and elucidated the extraction mechanism. 

Thus, the yield of the classical hydodistillation without surfactant of the essential oil was 

estimated to 0.12%. With the increase of surfactant concentration (0-8%), the extraction 

yields of the oil increased from 0.12 to 0.22%, and then the yield remains constant at 0.22% 

when increasing the surfactant concentration range from 8 to 12%. A reverse phenomenon 

occurs when the surfactant concentration increases from 12 to 20%, with a decrease in yield 

from 0.22 to 0.1%. The essential oils collected versus the surfactant concentration were 

analyzed by GC/MS and led to the evaluation of the content of the main chemical classes of 

the essential oil as a function of the surfactant concentration. The identification of the 

compounds was performed based on the spectral databases (Wiley and FFNSC) and the 

determination of the retention indices  

 
1. Heng M Y, Thio B J R, Ong E S. Journal of Chromatographic Science, 2016, 5, 864-870.  

2. Hosseinzadeh R, Khorsandi K, Hemmaty S. PloS one, 2013, 3, e57353. 
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OL57: PARP-1 Regulates autophagy activation and sensitizes 

hepatoma cells against cisplatin in combination of morin hydrate  
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The mechanisms of programmed cell death and their crosstalk influences anticancer drug 

sensitivity against various cancer cell lines including hepatocellular carcinoma (HCC). 

However, the underlying mechanisms are still an enigma for cancer researchers. Herein, we 

demonstrated the chemotherapeutic role of cisplatin (CP) and morin hydrate (MH) both alone 

and in combination (CP-MH) in hepatoma cells, which led to the generation of intracellular 

ROS induced massive cellular vacuolization through dilation of mitochondria and ER-stress. 

Consequently, Cyt c translocation increased Bax/Bcl-2 ratio, and caspases activation, which 

triggered cell apoptosis. In addition, CP-induced PARP-1 activation led to ADP-ribosylation 

of HMGB1, which concurrently leads to autophagy activation as evidenced by LCI/II ratio. 

Pharmacological inhibition of autophagy results in increased cell death, suggesting a 

protective role of autophagy against CP chemotherapy. CP-MH treatment abrogated the 

PARP-1 expression and significantly reduced HMGB1-cytoplasmic translocation and 

subsequently inhibited HMGB1-Beclin1 complex formation. In the absence of PARP-1, 

HMGB1 mediated autophagy diminished; further caspase dependent apoptosis was induced. 

To confirm the role of PARP-1-HMGB1 signaling in autophagy, we used PARP-1 inhibitor 

4-amino-1,8-naphthalimide (ANI), HMGB1 inhibitor ethyl pyruvate (EP), autophagy 

inhibitors 3-methyl adenine (3-MA), and bafilomycin (baf) and small interfering RNAs 

(siRNA) targeting Atg5 in the combination of CP. Treatment with these inhibitors also 

enhanced the sensitivity of hepatoma cells to CP. Collectively, these findings indicate that 

CP-MH acts as a prominent regulator of autophagy and inducer of apoptosis that maintains a 

homeostatic balance towards HCC.  
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In our day to day life number of diseases caused due to the increased oxidative stress in the 

body. The imbalance between the formation and neutralization of pro-oxidants which induces 

the oxidative stress and it causes the various diseases in human being. Some synthetic drugs 

are available. Synthetic antioxidants such as butylated hydroxytoluene (BHT) and butylated 

hydroxyanisole (BHA) are having various toxic effects in animals including human beings 
[1, 

2]
. The current study tries to find the antioxidant activity and liver enzymes levels in the 

treatment of Euphorbia thymifolia (E. thymifolia) and Euphorbia hirta (E. hirta) leaves on 

the carbon tetrachloride-induced hepatotoxicity rats. Oxidative stress is induced by carbon 

tetrachloride 1.5 ml/kg b.w. and then the animals are treated with a dose of various 

concentrations of E. thymifolia leaves and E. hirta leaves extracts and the silymarin. After the 

treatment period, the samples were collected and the assays of enzymatic, non-enzymatic 

antioxidants and liver enzymes of the liver noted. The treatment of carbon tetrachloride alters 

the normal levels of parameters but after the treatment of E. thymifolia and E. hirta 

significantly restored. This result proves the restoring nature of the liver. This may prove that 

the ethanolic extract of E. thymifolia and E. hirta has the property of reducing oxidative 

stress. 

 
1. Ahsan R, Islam K M, Musaddik A, et al. Global Journal of Pharmacology, 2009, 3, 116-122. 

2. Dinesh K, Sivakumar V, Selvapriya B, et al. Journal of Pharmacognosy and Phytochemistry, 2014, 4, 1-5. 
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permeability in the hepatoprotective effects of pterostilbene and 

resveratrol in rats featuring high-fat high-fructose feeding 

induced hepatic steatosis.  
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Non Alcoholic Fatty Liver Disease (NAFLD) is one of the most common chronic liver 

impairments worldwide, being usually associated with obesity 
[1]

. This hepatic alteration is 

diagnosed when the hepatic triglyceride (TG) content is greater than 5% of the total liver 

weight, and ranges from benign and reversible stages (such as simple steatosis) to more 

harmful ones, including non-alcoholic steatohepatitis, cirrhosis or hepatocellular carcinoma 
[2]

. Among the several causes proposed as potential NAFLD development contributors, 

dietary factors are considered the most determinant one. In this line, especial attention has 

been paid to the high consumption of refined sugars such as fructose, which is a common 

feature of westernised dietary patterns and may result in an enhanced lipid deposition in the 

liver due to increased de novo lipogenesis in this organ 
[3]

. Additionally, the alterations 

produced by elevated fructose intakes can also result in impaired gut microbiota composition 

and intestinal integrity, both related to NAFLD development according to the ―multiple hit‖ 

theory 
[4]

. Since no specific treatment for NAFLD has been designed so far, other than 

hypocaloric diets, the usage of bioactive compounds as potential therapeutic tools has gained 

attention. In this regard, phenolic compounds such as resveratrol and its derivative 

pterostilbene have been investigated due to their ability to mimic caloric restriction or 

modulate hepatic lipid metabolism
 [5,6]

. In this scenario, the aim of this study was to 

investigate the involvement of gut microbiota composition and intestinal integrity in the 

hepatoprotective effects of pterostilbene and resveratrol in a rodent model  featuring hepatic 

steatosis induced by a westernised diet (rich in fat and fructose). 

For this purpose, 50 male Wistar rats (8 weeks old) were randomly distributed in 5 

experimental groups (n=10 rats/group) and fed with a standard or a high-fat high-fructose diet 

(40% of energy from fat and 22% of energy from fructose), supplemented or not with 

pterostilbene (15 or 30 mg/kg/d) or resveratrol (30 mg/kg/d) for 8 weeks. Liver sections were 

histologically analysed (haematoxylin-eosin staining) to asses steatosis and inflammation 

grades. Alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were 

measured spectrophotometrically using commercial kits. Gut microbiota composition was 

studied in faecal samples by using the 16S rRNA gene amplification method. Intestinal 

permeability was studied by measuring Claudin protein expression using western blot 

analysis in samples of intestinal mucosa.  

Histological analysis revealed that the majority of rats fed the high-fat high-fructose diet 
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alone showed a grade 2 steatosis. In the case of the animals receiving pterostilbene, the 

steatosis grade was improved in a dose-dependent manner. The results found in the group that 

received the highest dose were similar to those observed in the group treated with resveratrol. 

As far as serum transaminase levels are concerned, the sharp increased found in ALT and 

AST levels in the non-treated high-fat high-fructose fed animals was significantly decreased 

by all of the tested treatments, reaching values similar to those of the control group in the 

case of AST. With regard to gut microbiota composition, a marked decrease in microbiota 

richness was found in the animals fed the high-fat high-fructose diet alone compared the 

control group. Indeed, the negative effect of this dietary pattern in microbiota richness was 

not prevented by none of the tested compounds. A similar effect was also found for gut 

intestinal integrity, being claudin expression significantly decreased in the non-treated 

high-fat high-fructose fed animals. In the case of the animals fed this same diet and treated 

with pterostilbene, Claudin expression was increased in a dose-dependent manner, although 

in none of the groups significant changes were found. By contrast, resveratrol administration 

totally reverted the claudin expression decrease induced by the high-fat high-fructose diet, 

reaching values similar to those observed in the control group. 

Based on these results, it could be concluded that the hepatoprotective effects showed by 

pterostilbene and resveratrol in rats fed a diet rich in fat and fructose are not mediated by 

changes induced in gut microbiota composition. In the case of resveratrol, the improvements 

induced by this phenolic compound in intestinal permeability cannot be ruled out as a 

potential mechanism of action underlying the aforementioned hepatoprotective effect.  

 
1. SK A. Eaton J, Kamath PS. Burden of liver diseases in the world. J Hepatol, 2019, 151-171. 

2. Carneros D, López-Lluch G, Bustos M. Nutrients, 2020, 11, 3472.  

3. Softic S, Cohen D E, Kahn C R. Digestive Diseases and Sciences, 2016, 5, 1282-1293.  

4. Buzzetti E, Pinzani M, Tsochatzis E A. Metabolism, 2016, 8, 1038-1048.  

5. Tauriainen E, Luostarinen M, Martonen E, et al. Journal of nutrition and metabolism, 2011. 

6. Gómez-Zorita S, Milton-Laskíbar I, Aguirre L, et al. Current Medicinal Chemistry, 2021, 2, 238-252. 
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via the ROS-mediated mitochondrial depolarization and MAPK 

activation in colorectal cancer cell line  
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Triterpenes are multifunctional natural compounds distributed throughout the plant kingdom. 

Apple containing terpenoids have various functional and biological properties (Grigoras et al., 

2013, Podolak and Janeczko 2014). Although antioxidant, cytotoxic effects as well as 

inhibition of clinically important enzymes by Erythrodiol and Uvaol triterpenoids extracted 

from apple pomace were studied in our previous study (Nile et al., 2019) currently little is 

known regarding its anti-cancer mechanisms in human colorectal carcinoma cell line. The 

aim of the present study is to investigate the anti-carcinogenic potentials of Erythrodiol and 

Uvaol in HCT116 cell lines and to analyze its molecular mechanisms. We found the 

anti-cancer property of Erythrodiol and Uvaol compounds by cell viability assay, colony 

formation, scratch wound assay, and DNA fragmentation assay. Apoptosis and autophagy were 

the most important mechanisms through Erythrodiol and Uvaol-mediated cell death. Flow 

cytometric analysis and western blotting were performed to investigate their effects on 

apoptosis, autophagy, and cell cycle arrest in this cell with focus on reactive oxygen species 

(ROS) production with loss of mitochondrial transmembrane potential. We also found that 

Erythrodiol and Uvaol decreases cell viability, reduces colony formation, promotes G1 cell 

cycle arrest, induces DNA fragmentation and mitochondrial-mediated apoptosis. The 

autophagy induced by Erythrodiol and Uvaol resulted in upregulation of LC3-II and Beclin-1. 

As well. MAPK activation contributed to Erythrodiol and Uvaol-induced cell growth 

inhibition. Taken together, we found that Erythrodiol and Uvaol exert autophagic and 

apoptotic effects on colorectal cancer cells through the ROS/JNK-dependent pathway. These 

findings suggest that Erythrodiol and Uvaol may be promising candidate for the treatment of 

colorectal cancer patients. 

 
1. Grigoras C G, Destandau E, Fougère L, et al. Industrial Crops and Products, 2013, 794-804. 
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Fragrant rice is one of high quality and special rice other than Basmati and Ponni rice 
[1].

 To 

meet the growing consumer demand for fragrant rice, varieties development was conducted at 

the Malaysian Agricultural Research and Development Institute (MARDI) more than a 

decade ago. To date, two fragrant rice varieties have been declared by MARDI namely 

MRQ76 and MRQ74. Varieties MRQ74 had been declared in 2005 has properties similar to 

Basmati rice 
[2].

 Meanwhile, varieties MRQ76 was declared in 2012 by the quality of the rice 

fragrant, soft and slightly sticky and medium resistant to bacterial leaf blight, blast, and 

sheath blight. The characteristics are similar to Jasmine, a type of fragrant rice imported from 

Thailand 
[3].

 By maintaining the positive features and advantages in terms of health studies 

that have been done 
[4],

 it was needed to explore more on the pharmaceutical value of the 

organic fragrant rice varieties. Therefore, this study aimed to examine the anti-proliferative 

properties of a new variety of organic rice MRQ74 on HT-29, HCT-116 and CT-26 cell lines. 

The study on anti-proliferative properties against colon cancer had been chosen to be done as 

based on our knowledge, the results of MRQ74 samples have not yet been reported in any 

medical journal. Besides, colorectal cancer is the most common cancer that occurred among 

men and women in the world 
[5,6].

 In conjunction with that, the apoptosis-inducing capabilities 

induced by plants are of point interest due to cost efficiency and have fewer aftereffects 

compared to synthetic antioxidants. Therefore, the results presented in this study were 

significant and needed towards more fundamental study in the future.  
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Epidemiological studies show that diet rich in fruits and vegetables are associated with lower 

cancer incidence, due to the presence of bioactive components such as phytochemicals 
[1,2]

. 

Specifically in colon cancer the therapy is not totally effective and the combination of two or 

more chemotherapeutics is recommended, without leaving the damaging side effects 
[3,4]

. On 

the other hand, avocado phytochemicals had demonstrated biological and immune 

implications regulating inflammatory and apoptotic pathways, important to stop or slow the 

progression of pathologies associated with inflammation 
[5]

. The aim of the present study was 

to determinate the cytotoxic effect of methanolic extracts of avocado mesocarp (MEAM) on 

HT-29 colon cancer cells. Cytotoxic effect was evaluated using MTT assay and testing 

MEAM from avocados with 8 different ripening stages. Cells were incubated with five 

concentrations of MEAM (15- 250 g/mL) and finally each IC50 was calculated per ripening 

stage. In this study we report that MEAM have different implications depending on the 

ripening stage, observing less cytotoxicity in advanced stages of maturation. Besides it has 

been described that it is according to the quantity of phenolic compounds present per stage.  

In conclusion, our work highlights that MEAM can trigger cytotoxicity in colon cancer cells, 

and moreover it is important to consider ripening stages when inducing cytotoxicity by 

MEAM in order to obtain the most desirable effects due to their phytochemical composition. 
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Oxidative stress plays a key role in the pathophysiology of neurodegenerative diseases. The 

process of nervous tissue biodegradation is associated with the susceptibility of lipids, as the 

structural components of neurocyte membranes, to oxidation. For some plant compounds, 

antioxidant properties may coexist with the ability to inhibit acetylcholinesterase (AChE), 

that is perceived as an important target in the prevention of different types of dementia. 

Therefore, numerous approaches have been developed in the field of phytopharmacology to 

find plant constituents able to maintain adequate levels of acetylcholine in nervous tissue via 

AChE inhibition
 [1]

. The results of in vitro studies conducted to date indicate that 

polyphenolic constituents of red clover (T. pratense L.) may show promising neuroprotective 

effects
 [2,3]

. Therefore, the aim of our research was to obtain a highly concentrated extract 

(lyophilisate) from red clover (TPL), to establish the qualitative profile of TPL phenolics and 

examine their anti-AChE effects. For this purpose, aerial parts of T. pratense were subjected 

to efficient ultrasound-assisted extraction (UAE) procedure according to method developed 

by Zgórka 
[4]

. The detailed qualitative analysis of polyphenolic constituents in TPL was 

performed using high-performance liquid chromatography coupled with the photodiode-array 

and mass spectrometric detection (LC/PDA/ESI-QTOF-MS/MS). The separation of 

compounds in LC was carried out on a Zorbax SB-C18 narrow-bore column (dp=3.5μm, 

2.1x150 mm) using the gradient of acetonitrile (1%) + 10 mM ammonium formate (0.2%), as 

a component A, and acetonitrile (95%) + 10 mM ammonium formate (0.2%), as a component 

B. For the detection of TPL constituents, a PDA detector and a 6530B 

accurate-mass-Q-TOF-MS apparatus (Agilent Technologies) were employed. Polyphenolic 

compounds occurring in TPL (and some reference substances) were examined for their 

AChE-inhibitory effects using the modified method elaborated by Mroczek et al. 
[5]

. The 

TLC-bioautography assay was performed on TLC plates (20 x 10 cm) covered with silica gel 

(Kieselgel 60F254, Merck, Darmstadt, Germany) on which appropriate amounts of TPL and 

reference polyphenolic solutions were applied using the Automatic TLC Sampler III (Camag, 

Muttenz, Switzerland). The chromatograms were developed in two mobile phase systems: 

dichloromethane - methanol - ethyl acetate (10:20:22:40, v/v/v/v), as the first, and chloroform 

- ethyl acetate (6:4, v/v), as the second, over different separation distances. The adequate 

amount of 2-naphthyl acetate (AChE substrate) was added to each mobile phase immediately 

before chromatogram development. The TLC plates were further incubated and derivatized 

with a Fast Blue B salt aqueous solution in order to visualize the AChE inhibition by TPL 

components, observed as white spots on violet background. The results of the studies 

documented moderate AChE inhibitory effects (compared to galanthamine hydrobromide) for 

some TPL polyphenols (isoflavones and caffeic acid derivatives), that had additionally 

revealed antioxidant potential in previous experiments.  
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α-Amylase inhibition of chlorogenic acid (CHA) and its component moieties including quinic 

acid (QA) and caffeic acid (CA) were characterized by IC50, inhibition kinetics, fluorescence 

quenching, isothermal titration calorimetry, differential scanning calorimetry and molecular 

docking. QA was found with the highest inhibitory activity in a competitive-mode, and 

caffeoyl substitution significantly decreased its inhibition but kept the inhibition type. 

Interestingly, QA hardly quenched α-amylase fluorescence, while CA quenched that 

significantly. This resulted from lack of aromatic moiety in QA that can π-stack with 

α-amylase fluorescent residues. Besides, the binding constant of QA was higher than that of 

CHA. Additionally, QA and CA decreased but CHA remained α-amylase thermal stability, 

indicating that the change in α-amylase spatial structure was related with the enzyme residue 

sites involved in interactions with inhibitors, instead of with the inhibition effect. 

Conclusively, caffeoyl moiety decreased α-amylase inhibition of QA through reducing its 

binding affinity to the enzyme. 
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Graphene oxide (GO) has piqued the interest of both academia and industry owing to its polar 

and twodimensional (2D) layered structure. Antibiotic concentrations can be detected with 

advanced GO composites to reduce the risk of bacterial resistance, which can be done with 

electrochemical sensors. Herein, we have developed an eco-friendly synthesis approach, 

one-pot strategy towards Goniothalamus wightii biomass-derived solution preparation of Ag 

nanoparticle-decorated graphene oxide (GO@AgNPs) composites. As synthesized 

GO@AgNPs nanocomposites were analyzed using various analytical tools including Raman, 

X-ray diffraction (XRD) and feld emission scanning electron microscope (FESEM). The 

Metronidazole (MIZ) determination was then investigated using cycle volumetric and 

amperometric (i-t) techniques by the GO@AgNPs composites. Prepared composites exhibit a 

wide-linear range of 0.09 μM to 4.594 mM, low detection limit of 69 nM and a limit of 

quantifcation detection of 786 nM. Furthermore, the practical applicability of the prepared 

GO@AgNPs nanocomposites were examined in pharmaceutical drug Flagyl (500 mg) with 

satisfactory recovery results.  
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The use of medicinal plants for the treatment and control of diseases is one of the earliest forms 

of medical practice in mankind history. Leaves and aerial parts of Malva neglecta Wallr. are 

traditionally used to treatment of pain, inflammation, hemorrhoids, renal stones, constipation, 

and infertility in Anatolia
[1]

. This study was conducted to investigate the effects of M. neglecta 

aerial parts, which are frequently used in gynecological disorders, on the rat endometriosis 

model. Experimental endometriosis was surgically induced in six-week-old female, 

nonpregnant, Wistar albino rats by autotransplanting endometrial tissue to abdominal wall. 

After twenty-eight days, rats were performed to evaluate a second laparotomy. The endometrial 

foci areas were calculated and intraabdominal adhesions were scored. Rats were divided into 

control, n-hexane, ethylacetate, methanol, aqueous extract, and reference groups. At the end of 

the treatment procedure all rats were sacrificed and endometriotic foci areas and 

intraabdominal adhesions were again evaluated and compared with previous findings. The 

tissues were also histopathologically investigated. Moreover, peritoneal fluid was collected to 

detect TNF-α, VEGF, IL-6 levels in rats. The phytochemical contents of the most active extract 

were determined by liquid chromatography mass spectrometry. Post-treatment volumes were 

found to be significantly decreased and no adhesion was detected in the MeOH extract treated 

group. The levels of VEGF, IL-6 and TNF-α also reduced after the treatment with the MeOH 

extract. LC/MS-MS results displayed the therapeutic effect of the MeOH extract of M. neglecta 

could be attributed to the phenolic compounds found in the extract. As a conclusion, M. 

neglecta appears to be a promising alternative for treating endometriosis.  
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and brewing by mass spectrometry and chemometrics 
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Tea is one of the most popular non-alcoholic drinks around the world
[1]

. In 2020, China 

produced over 2.9 million tons of tea, making it the world's largest producer of tea 

(http://stats.gov.cn). Yunnan, one of the top three provinces for tea production in China, has 

annual tea yield of about 460,000 tons, accounting for 14.9% of the national total production. 

Different from other tea production areas, Yunnan mainly utilizes the fresh leaves of 

large-leaf tea species to produce Pu-erh tea, black tea and green tea with high popularity. 

Many published work showed that tea is rich in chemical constituents, including polyphenols, 

amino acids, alkaloids and other non-volatile chemicals
[2,3]

. Essentially, the tea taste and 

aroma are closely associated with these chemical compounds
[1]

. However, the chemical 

composition of Yunnan tea, such as Pu-erh tea and Dianhong tea, has not been fully 

understood. Particularly, the transformation mechanism during manufacturing and the 

leaching rule during brewing of these compounds need to be further investigated. In current 

work, liquid/gas chromatography coupled with mass spectrometry-based methods were 

developed and validated. By employing the proposed methods, hundreds of volatile and 

non-volatile compounds occurring in Pu-erh tea, Dianhong tea and Yunnan green tea were 

qualitatively and quantitatively analyzed, revealing the chemical compositions and 

differences of different types of Yunnan tea. Based on the qualitative and quantitative data, 

chemometrics methods were employed to investigate the changes of chemical profiling 

during manufacturing and brewing of Yunnan tea. The results of current work will provide 

scientific foundation of manufacturing and consumption of Yunnan tea. 
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The aim of this study was to develop NIRS calibration model for sorghum grain quality 

analysis by partially replacing more expensive and time-consuming wet chemistry analysis. A 

total of 214 samples sorghum grain collection representing a wide range of genetic diversity 

that were grown at different growing conditions were evaluated by NIRS to predict sorghum 

grain quality traits: moisture, protein, ash, tannin, total starch, amylose, iron and zinc. For 

external validation, 46 samples out of the 214 samples were used. The coefficient of 

determination for calibration (R2C) and validation (R2V) were 0.999, and 0.997 for moisture, 

0.997 and 0.996 for Ash, 0.942 and 0.890 for protein, 0.815 and 0.589 for tannin, 0.983 and 

0.910 for total starch, 0.762 and 0.697 for amylose, 0.849 and 0.599 for iron and 0.953 and 

0.883 for Zinc respectively. For the external validation, the lower deviations show the 

approximation between reference and predicted values and good prediction with R2pred > 

0.70. The RPD and SEP values were shown 8.91, 8.78, 4.23, 9.83, 5.34, 2.21, 2.81, 4.56 and 

0.210, 0.197, 0.049, 0.541, 0.097, 0.056, 0.03, 0.058 for moisture, ash, protein, tannin, total 

starch, amylose, Fe and Zn respectively. All the developed calibration models were 

acceptable for sample screening. Therefore, this study demonstrates that NIRS based model is 

a promising to predict the sorghum grain proximate and mineral composition and 

subsequently used to support sorghum breeding programs.  
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Among healthy vegetables, those of the Allium genus stand out because of their numerous 

health-promoting properties, mainly attributed to organosulfur compounds (OSCs). To ensure 

their bioefficacy it is necessary to evaluate organosulfur compounds ADME (absorption, 

distribution, metabolism, and excretion) profile. In this sense, in-silico methods serve to 

provide primary information on drugs' bioavailability mechanisms. In the present study we 

employed an Immobilized Artificial Membrane (IAM) HPLC column, and Quantitative 

Structure-Activity Relationship (QSAR) modelling to assess several ADME parameters for 

the OSCs understudy. In order to evaluate the ability of the IAM phase in assessing 

lipophilicity of the compounds under study, several quantitative structure-retention 

relationships (QSRR) were derived from exploring fundamental intermolecular interactions 

that govern the OSCs retention on the IAM phases. Based on these results and calculated 

parameters corresponding to human gastrointestinal absorption (HIA), blood-brain barrier 

(BBB) permeation and skin permeability, different QSAR models were investigated using 

chemometrics approaches. As expected, the hydrophobic factors prime the IAM-retention of 

these compounds. However, the molecular flexibility, and specific polar interactions 

expressed by several electronic descriptors (relative negative charge, RNCG, and Mulliken 

electronegativity) were also involved. On the other hand, the ADME properties under study 

were strongly dependent on hydrophobic factors as expressed by log k‘(IAM). IAM phase 

proved to be a suitable approach to assess membrane permeability of the target organosulfur 

compounds. 
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Kumaun Himalayan region of India is bestowed with a treasure of medicinal plants and other 

natural resources
[1]

. A diverse range of less explored plants are available here with 

tremendous species distribution. In quest of the search for the traditionally important plants of 

Indian Himalayan region, a range of medicinal plants were systematically investigated using 

various cutting edge techniques like UPLC-MS/MS, HPLC, HPTLC, GC-MS followed by 

their bioactivity analysis and in some cases computational analysis was also utilized to 

explore the mechanism of actions of different plant species. Some of the prominent plants 

that were investigated to understand the secondary metabolites were Ficus palmata Forssk. 
[2, 

3]
, Rhododendron arboreum Sm

 [4]
, and Angelica glauca Edgew. We have found that plants 

utilized in the ethnomedicine in Kumaun Himalayan region have tremendous potential to 

serve as potential leads for the development of the natural product based drug development in 

general and as antidepressant, analgesic and antiurolithiatic in particular.             
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There is a link between hypertension and reduced penile blood which eventually leads to 

erectile dysfunction. However, the effect of Ficus exasperata Vahl. (FE) and Ficus asperifolia 

Miq (FA) which are the most common sandpaper leaves used in the treatment of hypertension 

on erection in hypertensive rats is unknown. Hypertension was induced by exposing rats to 

40mg/kg bodyweight N(G)-nitro-L-arginine-methyl-ester (L-NAME). The rats were divided 

into 8 groups (n = 6) and given the following treatments: Group 1 - normal rats; Group 2- 

L-NAME induced hypertensive rats; Group 3- Hypertensive rats + Atenolol (10 mg/kg); 

Group 4- Hypertensive rats + Sildenafil (5 mg/kg); Group 5- Hypertensive rats + 2.5% FE 

formulated biscuit; Group 6- Hypertensive rats + 5% FE formulated biscuit; Group 7- 

Hypertensive rats + 2.5% FA formulated biscuit; Group 8- Hypertensive rats + 5% FA 

formulated biscuit. Hypertensive rats treated with formulated biscuits showed significant 

decrease in Follicle Stimulating Hormone (FSH), Luteinizing hormone (LH) levels, 

Intromission number, mounting number, Phosphodiaserase-5 (PDE-5) activity and increased 

Testosterone level, Intromission and Mounting latencies. This study revealed the dietary 

potentiating effect of FE and FA in enhancing sexual behaviour, hormonal levels and PDE-5 

enzyme activity in hypertensive rats seen to cause improved sexual function. 
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Beans (Phaseolus vulgaris L.) are a traditional food in Latin America. Little is known on the 

composition and health-promoting properties of Chilean bean landraces
[1]

. The aim of this 

work was to compare three different groups of Chilean bean accessions (7 different samples) 

for their saponin composition before and after processing in the traditional way. Secondary 

metabolites-enriched extracts (SMEE) were obtained after extraction with MeOH:H2O 7:3 and 

adsorption in activated Amberlite XAD-7 resin. The extracts were analyzed by TLC, 

HPLC-DAD and HPLC-DAD-MS/MS. In addition, the enzyme inhibition of the extracts was 

evaluated. Some 13 saponins were identified
[2-6]

. A saponin-rich extract was separated by 

Sephadex LH-20 into fractions and analysed by MALDI-TOF. The main compounds of the 

Chilean beans were Soyasaponin I, Soyasaponin V and Phaseoside I. Strong differences in 

saponin composition were observed in the landraces, with higher content in the white/pale tan 

seeds, low content in the coloured (brown and red brown seeds) and variable amounts in the 

spotted accessions. The SMEE of the colored and spotted beans showed no activity or a slight 

effect towards the enzyme α-amylase and lipase at 100 µg/mL and 50 µg/mL, respectively. 

The white/light tan beans, with high saponin content were almost inactive against both 

enzymes. Several samples presented high inhibitory activity towards α-glucosidase, with IC50 

values of 0.62-3.24 µg/mL for the colored Peumo and Magnum accessions and 1.95-16.11 

µg/mL for the spotted Frutilla and Pajarito samples. The white/light tan colored Tortola and 

Coscorron beans showed lower activity against the α-glucosidase.  
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The control of insect pests and vectors together with resistance management is becoming a big 

issue in today‘s world, especially from a pharmacological and an agricultural point of view. In 

this alarming scenario, new insecticides are urgently needed and botanical pesticides represent 

novel eco-friendly and effective candidates. Carlina acaulis L., belonging to the Asteraceae 

family, is a traditional medicinal plant native of the mountainous regions of southern and 

central Europe, and it is included in the Italian list of botanicals to be used in food 

supplements
[1]

 as well as in the BELFRIT list
[2]

. From the roots of this plant an essential oil 

(EO) can be obtained, with the peculiar characteristic of having the polyacetylene carlina oxide 

as main constituent (> 95 % of the total composition). Besides its several biological properties, 

C. acaulis has attracted the attention of our research group for the scarcely explored 

insecticidal activity of its EO and carlina oxide together with their formulations on insect pests 

and vectors of medical and agricultural importance. C. acaulis EO, carlina oxide, and 

microemulsions of both products were tested against Culex quinquefasciatus Say, a major 

lymphatic filariasis vector, showing high toxicity and larval mortality
[3]

. A similar EO 

effectiveness was found on Musca domestica males and females
[4]

. C. acaulis products were 

also tested on insect pests affecting several kinds of crops. The EO showed great efficacy on 

different stored-product beetles, such as Prostephanus truncatus (Horn) and Trogoderma 

granarium Everts
[5]

. Moreover, EO-containing nanoemulsions were effective against 

Tribolium confusum, Tribolium castaneum, and Tenebrio molitor. The EO and its 

nanoemulsions were also effective on Lobesia botrana (Denis & Schiermüller, 1775) larvae
[6]

. 

In addition, good results were also obtained testing the EO and carlina oxide formulated in 

mucilaginous solutions on Ceratitis capitata (Wiedemann) adults
[7]

. C. acaulis EO and carlina 

oxide formulated in protein baths were also tested on Bactrocera oleae (Rossi) adults 

displaying high efficacy. Finally, studies on non-targets species and on the cytotoxicity of C. 

acaulis products underlined the importance of this plant as promising candidate for the 

development of new, green and effective pesticides. 
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Plants have been utilized for medicinal purposes from the ancient period to till date. The 

expense of medicines and its side effects have prompted expanded accentuation on the 

utilization of plant materials as a source of medicines for a wide variety of human ailments
 

[1,2]
. The present study was determined the in vitro cytoprotective effects of Psidium guajava 

leaves and their separated compound quercetin fraction to reduce the carbon 

tetrachloride-induced toxicity in HepG2 cell lines. The standard drug silymarin was used to 

compare the effects of plant extracts in infected cell lines. MTT 

(3-[4,5-dimethylthiazol-2-yl]-2,5- diphenyl-tetrazolium bromide) assay, cell viability assay, 

aspartate aminotransferase, alanine aminotransferase and lactate dehydrogenase, lipid 

peroxidation and reduced glutathione (GSH) levels were used to find out the protection of 

human-derived HepG2 cells against carbon tetrachloride-induced damage. The reduction was 

noticed in the levels of cytotoxicity, viability and GSH. While the activities of aspartate 

aminotransferase, alanine aminotransferase, lactate dehydrogenase and lipid peroxidation 

were raised in carbon tetrachloride-treated groups. The usage of ethanolic leaf extract of P. 

guajava and their isolated fraction of quercetin restored the levels. The results of the study 

prove the ethanolic extract of P. guajava leaf and their separated compound quercetin 

fractions can able to reduce the carbon tetrachloride-induced cytotoxicity in HepG2 cell lines. 
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Increased cholesterol efflux from macrophage foam cells in the subendothelial space confers 

protection against atherosclerosis
[1]

. Soraphen A, a myxobacterial macrolactone, is an 

inhibitor of acetyl coenzyme A carboxylases (ACC), which control fatty acid synthesis and 

oxidation. To assess and understand a potential direct link between macrophage cholesterol 

efflux and ACC inhibition, we examined [
3
H]-cholesterol efflux from human THP-1-derived 

foam cells in the presence of soraphen A and dissected underlying molecular events by 

western blot analyses, qRT-PCR, reporter gene and coactivator recruitment assays as well as 

relative quantification of free and total cholesterol. Soraphen A increased cholesterol efflux 

from macrophage foam cells via upregulation of the cholesterol transporter ATP-binding 

cassette transporter A1 (ABCA1) in the nanomolar range. Soraphen A enhanced transcription 

of ABCA1 in an LXR-dependent manner, however, without direct binding to the 

ligand-binding domain of this nuclear receptor. Soraphen A elevated the cellular level of free 

cholesterol, and failed to activate LXR upon exogenous supplementation with fatty acids or 

inhibition of cholesterol synthesis. Thus, impeded conversion from acetyl- to malonyl-CoA 

by soraphen A may lead to more unesterified cholesterol and thus potential LXR agonists. 

The present study reveals ACC inhibition as a previously unrecognized mechanism to 

regulate macrophage cholesterol efflux via indirect LXR activation and ABCA1 

upregulation
[1]

. 
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Deoxynivalenol (DON) is considered to be a grave threat to humans and animals. 

Ginsenoside Rb1 (Rb1) has been reported for its antioxidant potential and medicinal 

properties. However, the shielding effects of Rb1 and the precise molecular mechanisms 

against DON-induced immunotoxicity in mice have not been reported yet. The present 

research was conducted in 2019 at HZAU and 4-weeks old healthy C57BL/6 mice were 

randomly assigned into four experimental groups (n = 12), viz., CON, DON 3 mg/kg BW, 

Rb1 50 mg/kg BW and DON 3 mg/kg + Rb1 50 mg/kg BW (DON + Rb1). Feed intake and 

body weight gain were monitored during the entire experiment (15 d). Our results 

demonstrated that Rb1 markedly increased the ADG (30%) and ADFI (25.10%) of mice 

compared with DON group. Furthermore, Rb1 alleviated the DON-induced immune injury by 

relieving the splenic histopathological alteration, enhancing the T-lymphocytes subsets (CD
4+

, 

CD
8+

), the levels of cytokines (IL-2, IL-6, IFN-γ, and TNF-α), as well as production of 

immunoglobulins (IgA, IgM, and IgG). Moreover, Rb1 ameliorated DON-inflicted oxidative 

stress by reducing the ROS, MDA and H2O2 contents and boosting the antioxidant defense 

system (T-AOC, T-SOD, CAT, and GSH-Px). Additionally, Rb1 significantly reversed the 

DON-induced excessive splenic apoptosis via modulating the mitochondria-mediated 

apoptosis pathway in mice, depicting the decreased percentage of splenocyte apoptotic cells 

by 26.65%, down-regulated the mRNA abundance of Bax, caspase-3, caspase-9, and protein 

expression of Bax, cleaved caspase-3, and Cyt-c. Simultaneously, Rb1 markedly rescued both 

Bcl-2 mRNA and protein expression levels. Taken together, Rb1 mitigates DON-induced 

immune injury by suppressing the oxidative damage and regulating the 

mitochondria-mediated apoptosis pathway in mice. Conclusively, our current research 

provides an insight into the preventive mechanism of Rb1 against DON-induced immune 

injury in mice and thus, presents a scientific baseline for the therapeutic application of Rb1. 
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Barley Grass (BG), the leaf portion of Hordeum vulgare L., is rich in dietary minerals, folic 

acid and vitamins. Barley Grass is widely accepted as a source of anti-oxidants and its 

nutritional content may depend on the origin of the plants, soil quality and harvest technique. 

The pressed juice of Barley Grass (BG) is popular among people for its assumed benefits 

along with testimonies of people who have been healed from various ailments such as anemia, 

cancer and gastrointestinal problems. For drinking pressed juice of barley grass, harvesting is 

usually performed at 7th day. The present paper analyzed the traditional ethno medicinal 

usage of BG examining its antioxidant activity, RBC membrane stabilization activity, 

lethality assay and its phenolic and flavonoid contents
[1-5]

. 
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Salix retusa L. belongs to the family Salicaceae and comprises about 526 species worldwide, 

out of which 15 grow in Bosnia and Herzegovina. The genus is used in folk medicine and 

represents a valuable source of biologically active compounds including 322 different 

secondary metabolites. Benefits of willow extracts are contributed to anti-inflammatory, 

antioxidant, analgesic, anticancer, cytotoxic, antidiabetic, antimicrobial, neuroprotective and 

hepatoprotective properties. Main phenolics willows are phenolic glycosides, glycosylated 

phenylpropanoids, phenylethanoids and benzenoids. Catechins are one of the phenolic 

compounds extracted from willows with hepatoprotective properties due to reduction of lipid 

peroxidation and their antioxidant effect. Usually, high concentration of catechins is detected 

in bark while in leaf extracts usually gallocatechin is found. HPLC analysis of Salix retusa 

extracts indicated presence of high concentrations of catechin in bark of older branches (>5 

nM) and in extracts from young (one year old) branches (>4 nM). Leaf extracts contained 

also extremely high concentrations of chlorogenic acid (>2 nM). Investigations of bioactive 

properties of S. retusa extracts showed anticarcinogens properties against bladder cancer cells 

5637, antimicrobial properties against Pseudomonas aeruginosa, Staphylococcus aureus, 

Escherichia coli, Salmonella abony, Staphylococcus epidermidis, Enterococcus faecalis, 

Bacillus spizizzenii, Candida albicans. High antioxidant potential for all extracts was also 

recorded suggesting that catechins from S. retusa could be a great source of natural 

biologically active properties in traditional medicine.  
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Wild plants have received high importance at different locations and times of the human 

history given their ability to provide nutrients and protection
[1]

. In the Northeastern region of 

Portugal, a mountainous land with a vast biodiversity and cultural heritage, a large number of 

edible wild plants have become underutilized over time. This abandonment was mainly due to 

altered lifestyles of the modern society and massive utilization of a restrict number of crops. 

However, some wild species are now emerging in gardens and kitchens around Europe and 

increasingly found in farmers' markets, gourmet food shops, and restaurants
[1]

. Following this 

trend, this study aimed to characterize five species traditionally consumed as vegetable 

(Montia fontana L., Nasturtium officinale R. Br., and Rumex induratus Boiss. & Reut.) or as 

condiment/infusion (Pterospartum tridentatum (L.) Willk and Thymus pulegioides L.) in terms 

of nutrients and bioactive phytochemicals. Wild specimens were studied for their nutritional 

value following AOAC procedures; free sugars, fatty acids, tocopherols, and ascorbic acid 

were analysed by chromatographic techniques; and phenolic compounds were screened by 

colorimetric methods and characterized by HPLC-DAD-ESI/MS
[2–5]

. All plants revealed low 

protein contents. The highest levels of carbohydrates were found in the flowering parts of the 

two spice plants. Fructose and glucose predominated in all samples except in T. pulegioides in 

which sucrose prevailed. These low-fat foods had healthy fatty acid profiles mainly composed 

by α-linolenic acid, a precursor of n-3 polyunsaturated fatty acids. M. fontana and R. induratus 

were sources of ascorbic acid; a 100 g portion of R. induratus contain more than 50% of the 

recommended dietary allowances (RDA) of vitamin C for adults. R. induratus, T. pulegioides, 

and P. tridentatum had high α-tocopherol levels, with 100 g servings contributing > 30% of the 

RDA. Regarding bioactive non-nutrients, while P. tridentatum was found particularly rich in 

total phenolics (particularly flavonoids and dihydroflavonois), T. pulegioides showed the 

highest total flavonoids content. This work demonstrates that the selected wild edible plants 

have a healthy nutritional profile and can be considered as interesting contemporary gourmet 

foods. 
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Nary-3 is used for treating the joint, kidney and lumbar diseases, diphtheria, and anthrax and 

used for antibacterial activity and arthritis in Mongolian traditional medicine. Naru-3 is a 

traditional Mongolian medicine, containing 3 different medicinal herbs: Aconitum Kusnezoffii 

Reichb., Terminalia chebula Retz., Piper longum L. There is a limited research on Naru-3‘s 

anti-bacterial and anti-inflammatory activities. Therefore, it is needed to conduct specific 

research on it. The goal of the study was to evaluate the biological active compound, determine 

the physical-chemical characteristics, microbiological study and biological activity test on 

animals.  

The biological activity of the sample was evaluated by the methods of thin-layer 

chromatography, high performance liquid chromatography and spectrophotometer. The 

anti-inflammation effect on kidney function and anti-bacterial activity of the sample was 

evaluated by the methods which are recognized in modern pharmacology.  

The Naru-3 is contained of sample shows 3.95 mg of gallic acid, 4.67 mg of piperine, 0.057% 

of total alkaloids, 6% of total polyphenolic compounds, 10.4 % of total tannins, and 2.67% of 

organic acids. It shows that it has an antioxidant activity resulting the value of IC50 

=32.1mкg/ml of inhibition of free radical activity. The macro and microelements constituents 

resulted of 44 elements in Naru-3 drug and there is no presence of any heavy toxic elements.  

Methanol and ethanol extracts of Naru-3 drug and aqueous, ethanol and methanol extracts of 

Terminalia chebula Retz. shows that it inhibits ETEC bacterial growth with inhibition zone of 

1.0-1.4cm and control antibiotics of Kanamycin, Penicillin, Erythromycin, Doxycycline, 

Tetracycline inhibited the growth with inhibition zone of 0.8-2.7cm. Methanol and ethanol 

extracts of Naru-3 drug and aqueous, ethanol and methanol extracts of Terminalia chebula Retz. 

shows that is inhibits the S. typhi bacterial growth with inhibition zone of 1.0-2.0cm and 

control antibiotics of Ampicillin, Penicillin, Cefazolin, Doxycycline, Tetracycline inhibited the 

growth with inhibition zone of 1.0-2.5cm. 

Ethanol extracts of Naru-3 drug, standards of piperine and gallic acid anti-bacterial activity test 

results growth inhibition of S. aureus bacteria and with inhibition zone of 0.9-1.2cm and 

antibiotics of SMZ50-Sulphamethoxazole, CZ30-Cefazolin shows no growth inhibition and 

other antibiotics inhibited  the growth of S. aureus bacteria with inhibition zone of 0.9-2.6 cm. 

Aqueous, methanol and ethanol extracts of Naru-3, aqueous, methanol and ethanol extracts of 

Terminalia chebula Retz, ethanol extract of Piper longum L., methanol extract of Aconitum 

Kusnezoffii Reichb., and standards of Gallic acids inhibited growth of B. melitensis bacteria 

with inhibition zone of 1.1-2.0cm. Control antibiotics inhibited the bacterial growth of 

B.melitensis bacteria and with 2.1-3.6cm of inhibition zone.  

The Naru-3 drug reduced the creatinine amount by 2.2 times and urea by 2.4 times which was 

induced by gentamicin of sample due to renal abnormality with a dose of 200 mg/kg and the 

glomerulara trophy and filtrate originated by renal bark layer significantly reduced resulting 

protecting effect of renal tissue. 
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Natural products are in great demand in many social sectors because certain secondary 

metabolites (SMs) are sources of antioxidants, flavouring, active substances or anticancer 

agents with less aggressiveness and selectivity, among which triterpenes and flavonoids stand 

out since they inhibit carcinogenesis
[1]

. For Sechium P. Br. (chayotes), there is scientific 

evidence of antiproliferative activity in cancer lines
[2]

. In order to compare future therapeutic 

variety designs and identify new and ancestral characteristics, triterpenes and flavonoids were 

determined in contrasting Sechium genotypes. Using chromatographic techniques in addition 

to AFLP analysis, the data were analyzed via cladistics approach, with the aim of identifying 

the character and state of phytochemicals and genetic variables. The concentrations were 

identified and quantified to wild types using a more complex composition of secondary 

metabolites compared to their domesticated genotypes. Bitter fruits showed a higher number 

of SMs, followed by those with a neutral and sweet flavour. The cladogram showed the 

differentiation of the three groups based on the flavour of the fruits. The diversity of SMs 

decreases in evolutionary terms (domestication and environmental adaptation). Therefore, 

genotypes can be feasibly selected based on fruit flavour for gross-breeding, and cytotoxicity 

can be reduced without losing possible therapeutic effects. 

 
1. Aguiñiga-Sánchez I, Cadena-Íñiguez J, Santiago-Osorio E, et al. Pharmaceutical Biol, 2017, 1, 1638-1645.   

2. Cadena-Intilde J, Soto-Hernandez M, Torres-Salas A, et al. Journal of Medicinal Plants Research, 2013, 8, 

455-460.   
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Brazil holds one of the greatest biodiversity on the planet. More than 40,000 species have 

already been identified, many of them native and/or endemic. More than 25% of these species 

are located in the Cerrado, the Brazilian biome known as the Brazilian Savannah
[1]

. Species 

from the Cerrado have been investigated at the Laboratory of Natural Products (LaProNat), 

University of Brasilia. At the 5
th

 International Symposium on Phytochemicals in Medicine 

and Food, the projects and results obtained by LaProNat will be presented and discussed, 

considering the different approaches used: random, ethnobotanical, and chemotaxonomic. 

Special attention will be given to investigations carried out with species of the 

Amaryllidaceae family, considering the potential of their chemical constituents in combating 

chronic-degenerative diseases. Hippeastrum psitacinum (Ker Gawl.), H. goianum (Ravenna) 

Meerow, Crinum americanum L., C. latifolium L., and Habranthus irwinianus Ravenna have 

been deeply investigated in our research group through chromatographic and spectroscopic 

techniques (GC-MS, HPLC, NMR) for the identification of chemical compounds, biological 

in vitro assays to evaluate the pharmacological potential of crude extracts, fractions and 

isolated compounds, such as acetylcholinesterase inhibitory activity, anti-inflammatory, 

neuroprotective, and anticancer potentials
[2]

. Additionally, tests of micropropagation of threat 

Brazilian Amaryllidaceae have been used to preserve the species and improve biological 

activity
[3]

. 

 
1. Damasco G, Fontes C, Françoso R, et al. Frontiers for Young Minds, 2018, 6. 

2. Gasca C A, Moreira N C S, de Almeida F C, et al. Food and Chemical Toxicology, 2020, 111703. 

3. Costa G G P, Silva C A G, Gomes J V D, et al. Revista Brasileira de Farmacognosia, 2019, 29, 262-265. 
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Metabolomics is a systemic approach, which adopts a ―top-down‖ strategy and more directly 

reflects cellular physiological states as being the most downstream in the omics family. The 

current standardization practice of herbal materials is based on the detection of one or few 

predetermined constituents expected to be the marker of the intended species using HPLC 

(High Pressure Liquid Chromatography) or TLC (Thin Layer Chromatography) analyses. 

This approach is not suitable for authentication of the sample (herb) and to assess its 

biological quality, because the markers may not be the active constituents, or several 

compounds may work synergistically. On account of this, metabolomics has the potential to 

be utilized as the platform for the standardization and to understand the scientific facts behind 

the holistic concept of traditional herbal medicine. Nuclear magnetic resonance (NMR) based 

metabolomics is one such way of ensuring quick and reliable quality control and metabolite 

profiling to ensure quality and reproducibility of herbal medicine. Proton nuclear magnetic 

resonance (
1
H-NMR) is the most suitable platform for its rapid analysis and provides highly 

reproducible data, while requiring only simple or least preparation of sample. This paper will 

present some of our findings and progress made using NMR-based metabolomic approach. 

  

Acknowledgments:  

This research received funding from the Ministry of Agriculture (MOA) for grant 

(NH1014D067) provided under the NRGS scheme and from Universiti Putra Malaysia 

(UPM/GPIPS/2017/9514700). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

189 

 

OL84: In vitro anticancer activity of some plants used in Algerian 

traditional medicine and chemical markers of the active plants 

using metabolomics approch 
 

Ahmed Mediani
1,
* Nurkhalida Kamal

1
, Leong Sze Wei

2
, Hussah Abdullah Alshwyeh

3
, Sahar 

Khamees Aldosary
3
, Nor Hadiani Ismail

4
 

1Institute of Systems Biology, Universiti Kebangsaan Malaysia (UKM), Bangi 43600 UKM, Selangor, Malaysia 
2Faculty of Biotechnology and Biomolecular Sciences, Universiti Putra Malaysia, 43400 Serdang, Selangor, 
Malaysia 
3Department of Biology, College of Science, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia 
4Atta-ur-Rahman Institute for Natural Product Discovery, UiTM Puncak Alam Campus, 42300 Bandar Puncak 
Alam, Selangor, Malaysia 
 

Plants continue to play an important role in the treatment of cancer, particularly in developing 

countries where most people have limited resources and do not have access to modern 

treatment. The endemic medicinal plants of South Algerian desert grow on rocky and stony 

plateau as well extreme environmental conditions, which can affect their metabolisms. With 

varied flora species, it is expected that there are valued medicinal plants in that area. Four 

traditional medicinal plants were selected, including Helianthum ruficomum (1), Matricaria 

pubescens (2), Solemostemma argel (3), and Asteriscus graveolons (4). So far, there are no 

data that characterize the potential bioactivity properties of these plants, especially anticancer 

properties. Therefore, in this study anticancer evaluation of these plants was performed on 

various cancer cells, including 786-O, MCF-7, SW620, and T24. The HPLC-HRMS chemical 

profiling and 1H NMR based metabolomics approach were also performed to identify the 

chemical markers of the active plants. The cytotoxicity evaluation showed that methanol 

extract of 1, 2 and 4 have significantly reduced the viability of all tested cancer cell lines at 

the testing concentration of 250 µg/mL, of which extract 2 was found to be the most 

promising sample due to its lowest IC50 values ranging from 22.9 to 59.9 µg/mL. The 

HPLC-HRMS chemical profiling of extract 2 and 4 showed that such activity could be due to 

the presence of the identified flavonoids, sesquiterpenoids and alkaloids. In order to identify 

possible anticancer mechanism induced by extract, anti-proliferative assay and flow 

cytometry analysis were performed on SW620 cells. Based on the results obtained, extract 2 

significantly inhibited the colonies formation of SW620 cells in dose-dependent manner. 

Similar trends were also been observed in both flow cytometry-based cell cycle, apoptosis 

induction and intracellular ROS stimulation analyses, which implied that extract 2 could 

induce G2/M-phase cell arrest, cell apoptosis and intracellular ROS stimulation in SW620 

cells. In all, the present data showed that extract 2 possessed promising anticancer activity 

based on its ability in inducing cell apoptosis and G2/M-phase cell arrest through 

ROS-dependent pathway. 
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The human gut is a rich microbial environment consisting of diverse and complex microbiota 

which plays crucial role in human health
[1]

.
 
 Association of the intestinal microbiota with 

human health and diseases is becoming more evident day by day with the findings of studies 

on human gut microbiome
[1,2]

.
 

Accordingly, there is a growing interest to various 

interventions that are able to affect the composition and activity of gut microbiota positively 

in order to improve host‘s health and prevent or treat diseases
[2]

. Among them, prebiotics 

have been of great importance. ―Prebiotics are defined as substrates that are selectively 

utilized by host microorganisms conferring a health benefit‖
[3]

.
 
Non-digestible carbohydrates 

including fructo-oligosaccharides, galacto-olygosaccharides, inulin have been used and are 

still used widely as prebiotics
[2, 3]

.
 
 Polyphenols are among the important phytochemicals 

found in fruits, vegetables and plant based food products. They are well known for their 

antioxidant, anti-carcinogenic anti-inflammatory and anti-diabetic effects
[4,5]

.
 
 Recent studies 

have revealed that the consumption of dietary polyphenols increase the abundance of 

probiotic microorganisms; Lactobacillus, Bifidobacterium, Akkermansia, and 

Faecalibacterium spp. in gut, suggesting the potential of dietary polyphenols as new prebiotic 

candidates
[5]

.
 
 In this presentation, the prebiotic potential of dietary polyphenols will be 

discussed and recent findings in the literature will be reviewed. 
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491-502. 

4. Moorthy M, Chaiyakunapruk N, Jacob S A, et al. Trends in Food Science & Technology, 2020, 634-649. 
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The aim of the research was to analyze the anti-AGEs activity of selected herbs and cookies 

with their addition and to determine its relationship with the profile and content of bioactive 

ingredients of the tested products. Experiments of advanced glycation end-products formation 

(AGEs) were carried out in the in vitro model systems of bAovine serum albumin-glucose 

(BSA-glucose) and albumin-methylglyoxal (BSA-MGO). The spectrophotometrical 

measurement of the total content of phenols (TPC) and flavonoids (TF) was determined. 

Moreover, the profile of bioactive compounds (phenolic acids, flavonoids,) in extracts from 

selected products was also analyzed using the LC/MS-MS method. 

The conducted research has shown that the highest values of TPC and TF from the herbs used 

are shown by the mint. However, the highest potential to inhibit AGEs at 92% was shown by 

marjoram and sage in the BSA-MGO model, and 82% in the BSA-glucose model for mint 

and oregano to inhibit AGEs. Among the cookies with the addition of herbs, the addition of 

mint caused a significant increase in the level of TPC (by 35%) and TF (by 37%), which was 

also associated with an increase in the inhibitory potential of AGEs, by 1.35 times 

(BSA-MGO) and by 1.18 times (BSA-glucose) compared to control (no herbs added). Both 

herbs and cookies were dominated by rosmarinic acid and luteolin. 

Herbs from the Labiatae family used for obtaining cookies can have a positive effect on the 

health-promoting properties of the designed food. Proposed products can be a rich source of 

bioactive compounds. At the same time, they can be effective inhibitors of the formation of 

advanced glycation reaction products and their accumulation in the human body, and thus 

they can take part in the broadly understood prevention of diet-related diseases. 
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Sea cucumber belongs to the phylum Echinoderm, with high medicinal and nutritional value
1
. 

Fresh sea cucumber is easy to autolyse when harvested from seawater, causing by autolytic 

enzymes and microorganisms
[1]

. Ready-to-eat sea cucumber has become an important 

processing form because of its convenient and nutrition. However, it is easy to self-degrade 

during storage at the room temperature, even if the enzymes and microorganisms of sea 

cucumber are inactivated, shortening the shelf life of the product
2
. Therefore, it is of great 

significance to study the pathway of non-enzymatic degradation and the antagonistic 

mechanism. We prepared sea cucumbers treated by high pressure steam (HSC) with the 

complete inactivation of endogenous enzymes and microorganisms, and established the 

mathematical model of non-enzymatic degradation. The rules of non-enzymatic degradation 

of HSC stored at 37 ℃ were revealed by the changes of microstructure, water status and 

migration, protein and sugar molecular weight. It showed that the degradation of HSC was 

mainly caused by molecular uncoiling and molecular dissociation. Therefore, the uncoiling 

behaviors of sea cucumber collagen were studied using differential scanning calorimetry, 

circular dichroism spectrometry, 2D Fourier transform infrared spectroscopy and molecular 

dynamics simulation. Moreover, SWATH-MS and PTC-HPLC were employed for 

quantitative analysis of cleavage site, and B3LYP/6-31 + G (d, p) was used to study fracture 

pathways. We screened celery and Yunnan green tea that were antagonistic to the 

non-enzymatic degradation of HSC from a large number of fruits and vegetables. Effective 

phenolic crosslinkers, gallic acid and chlorogenic acid, were screened for enhancing the 

stability of HSC, and the mechanism of molecular cross-linking against nonenzymatic 

degradation were revealed. 
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Rheumatoid arthritis (RA) is one of the most common rheumatic systemic diseases that affect the 

joints, connective tissues, muscle, tendons, and fibrous tissue. The world prevalence rate varies 

between 0.3% and 1% and is more common in women in developed countries. Eventhough, there are 

multiple drug treatments available in allopathic system of medicine for RA treatment, patients with 

RA often look for traditional systems of medicine as an alternate sources of relief. Terminalia chebula 

fruit pericarp and its phytoconstituents especially hydrolysable tannins (HTs) are well known for their 

therapeutic properties. T. chebula Retz is widely used in traditional system for the treatment of fever, 

asthma, urinary diseases and rheumatism. As T. chebula is reported to contain more than 40 HTs, it is 

worthful to isolate the collective tannin fraction and thus, hydrolysable tannin fraction (HTF) was 

isolated from T. chebula, standardized with respect to major HTs. Type II collagen induced arthritis 

was induced in BALB/c mice, HTF treatment was started at three gradual doses (100, 200 & 400 

mg/kg/p.o) from 24th day upto 4 weeks. The body weight, food intake and increase in hind paw were 

monitored at weekly basis. At the end of the study, serum and joint tissues were estimated for 

proinflammatory cytokines and biochemical parameters. The hind limbs were removed for 

radiological and histopathological evaluations. Oral administration of HTF could significantly reduce 

the paw volume, arthritic score, spleen index, serum and joint cytokine level and biochemical markers 

in CIA induced BALB/c mice. The anti-inflammatory efficacy of HTF was further demonstrated by 

morphological observation, histopathological scores and radiological evaluations. HTF is a 

standardized fraction containing various hydrolysable tannins which can be formulated as a 

fraction based preparation and its potency can be studied in human RA patients to develop it 

as a novel antirheumatic agent. 
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Diabetic foot ulcers (DFUs) are non-healing chronic bleeding wounds associated with 

elevated inflammation characterized by a dysregulated immune response involving 

macrophages. We sought to verify the anti-inflammatory potential of pterostilbene (PTS), a 

polyphenolic compound isolated from blueberries using an in vitro model of macrophages 

exposed to experimental hyperglycemia with heme that reflects diabetic wounds. 

Macrophages were exposed to a combination of high glucose with pro-inflammatory 

cytokines (33 mM glucose with 50 ng/mL of each of TNF-α and IFN-γ and hemin at 100 µM) 

for 24h with or without prior intervention with PTS (10 µM for 8h). In addition to assessing 

cellular viability via Alamar Blue assay for hemin and PTS cytotoxicity, gene expression 

analyses for NRF2, HO1 and CD206 were undertaken via qRT-PCR. In addition, proteomic 

profiling of the effect of hemin on macrophages was studied by LC/MS-MS analysis, 

including amelioration of cellular stress by PTS. Differentially regulated proteins were then 

analyzed for protein-protein interactions via STRING analysis and classified using 

PANTHER and DAVID for functional protein annotation. While hemin co-treatment robustly 

elevated gene transcript level of HO-1 and did not significantly affect NRF2 expression (both 

of which were down-regulated in cells exposed to a combination of high glucose and 

cytokine cocktail), hemin reduced the gene expression level of CD206 nearly 5-fold that was 

ameliorated by PTS. Of the 237 proteins detected, 107 proteins were found to be 

differentially regulated, which was statistically significant. Protein-protein interaction 

networks generated using STRING 11 revealed major clusters representing mitochondrial, 

ER stress and heat shock proteins and those in the Ras signaling pathway that were targeted 

by PTS. Furthermore, PANTHER and DAVID analyses also revealed protein clusters 

regulating ER stress response, ribosomal and mitochondrial proteins, and those proteins 

maintaining cellular redox. The results thus reveal the detrimental role of high glucose with 

pro-inflammatory cytokines alone or in combination with hemin in macrophage dysregulation, 

possibly involving Nrf2. The proteomics study serves to better understand target proteins that 

mediate macrophage cellular stress response and characterize their involvement in Nrf2 

mediated regulation of macrophage polarization and functioning, especially in DFU. 
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The genus Malva L. (Malvaceae), commonly known as ―Mallow (in English) and Ebeg meci 

(in Turkish)‖ mainly distributed in widespread throughout Africa, Asia, Europe, America and 

especially Mediterranean region
[1,2]

. In traditional folk medicine, whole parts of Malva 

nicaeensis All. are used for coughing and wounds
[3]

, renal infections and kidney stones
[4,5]

. In 

the current study, we aimed to examine the efficacy of M. nicaeensis on acetic acid-induced 

ulcerative colitis in rats. Acetic-acid was applied to induce ulcerative colitis in rats. The plant 

material was sequentially extracted with n-hexane, ethanol and water and also the 

polysaccharide extract was obtained from the aqueous extract. The efficacies of all those 

extracts obtained from M. nicaeensis were evaluated in acetic acid–induced rat colitis model. 

The aqueous and polysaccharide extracts regulated cytokine levels and antioxidant parameters. 

Additionally, especially the aqueous extract regulated caspase-3 and myeloperoxidase levels in 

this rat model. As well as conducted biological activity studies, phenolic contents of the 

extracts were determined. The highest phenolic content was found in the aqueous extract. The 

percentages of total sugars, uronic acids, sulfated groups, and total proteins obtained from 

polysaccharide extract were found to be 78.4, 1.5, 0.9, and 14.7, respectively. According to our 

results, it has been determined that the polysaccharide extract is rich in monosaccharide. The 

major monosaccharide of the polysaccharide extract was galactose (36.4%) and the least 

abundant monosaccharide was arabinose (0.5%). As a conclusion, M. nicaeensis can be used in 

tissue, cell, or individual-specific managements that will be advanced in the future 

management of IBD, or as a complementary beneficial agent that contributes to these 

managements. 
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Willow (Salix species) bark extracts have been known for centuries to be anti-inflammatory, 

antipyretic, and analgesic agents 
[1]

. Its main active ingredient, salicin, is metabolized in the 

human body into salicylic acid, the precursor of the commonly used drug acetylsalicylic acid 

(ASA) 
[2,3]

. Using a bioactivity-guided extract fractionation approach, we investigated the in 

vitro anti-inflammatory efficacy of a standardized methanolic Salix pentandra extract in 

primary human peripheral blood mononuclear cells (PBMCs), and in an intestinal 

Caco-2/HT29-MTX co-culture model. Cells were pre-treated with extract before challenging 

with SARS-CoV-2 peptide/IL-1β or bacterial lipopolysaccharide (LPS). Furthermore, 

potential drug-drug interaction and in vitro metabolism of the extract were investigated on 

cytochrome P450 (CYP450) enzyme activity in differentiated hepatocyte-like HepaRG cells 

and cell-free assays. At a concentration of 5 µg/mL, Salix extract showed significant 

anti-inflammatory effects in terms of prostaglandin E2 (PGE2) inhibition in activated PBMCs 

and Caco-2/HT29-MTX co-culture. This inhibition could be chased down to the bioactive 

sub-fraction F5-5. Cell pre-treatment with extracts also reduced the level of interleukin (IL)-6, 

IL-1β, and IL-10 under SARS-CoV-2 peptide challenge. Importantly, these anti-inflammatory 

effects of extracts were still evident after intestinal absorption and hepatic metabolism in an 

advanced co-culture Caco-2/HT29-MTX/HepaRG model system. Inhibition of CYP450 

enzyme activity was seen from concentrations of 10 µg/mL, which might indicate a 

drug-drug interaction potential of the Salix extract. Taken together, this in vitro study 

provided evidence that Salix pentandra extracts exert potent anti-inflammatory capacity upon 

different cell activation conditions, and results were here comparable to ASA. Further 

confirmatory in vivo studies should clarify the transferability of these observations. 
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Prunus mahaleb L. fruit has long been used in the production of traditional liqueurs. The fruit 

also displayed scavenging/reducing activity, in vitro
[1-3]

. Protective effects induced by P. 

mahaleb fruits were also observed in an experimental paradigm of ulcerative colitis
[4]

. 

Specifically, the fruit extract was able to activate the nuclear factor erythroid 2-related factor 2 

pathway (Nrf2), a transcription factor deeply involved in the antioxidant defence
[4]

. The 

present study focused on unravelling phytochemical chemical composition, with particular 

regard to phenolic compounds, peripheral and central protective effects, antimicrobial but also 

anti-COVID-19 properties exerted by the water extract of P. mahaleb. Anti-inflammatory 

effects were studied in isolated mouse colon exposed to lipopolysaccharide. Neuroprotection, 

measured as blunting effect of hydrogen-peroxide induced dopamine turnover, was 

investigated in hypothalamic HypoE22 cells. Antimicrobial effects were tested against 

different Gram+ and Gram- bacterial strains. Whereas anti-COVID 19 activity was studied in 

lung adenocarcinoma H1299 cells, where the gene expression of ACE2 and TMPRSS2 was 

measured after extract treatment. The phytochemical investigation of phenolic compounds 

yielded significant amounts of catechin and chicoric acid that could explain albeit partially, the 

observed pharmacological properties, in terms of protective effects against inflammatory and 

infectious diseases. In this regard, the bacteriostatic effects induced on Gram+ and Gram- 

strains, together with the inhibition of COX-2, TNFα, HIF1α and VEGFA, in the colon, suggest 

the potential of P. mahaleb water extract in contrasting the clinical symptoms related to 

ulcerative colitis. The inhibition of hydrogen peroxide DOPAC/DA ratio, in hypothalamic 

neurons, indicates promising neuroprotective effects. In view of future in vivo studies to 

confirm this finding, it is sensitive to highlight the capability of chicoric acid to cross the blood 

brain barrier
 
and its putative affinity (Ki=2.3 µM) towards MAO-B, deeply involved in DA 

turnover. Finally, but not for importance, there is the ability of the extract to downregulate the 

gene expression of ACE2 and TMPRSS2, in human adenocarcinoma H1299 cells. Being 

ACE2 and TMPRSS2 involved in SARS-CoV-2 virus entry in the human host, with the present 

findings we hypothesize the inclusion of the present extract in protection devices, such as 

surgical masks, functioning as physical barriers against COVID-19.  

 

Acknowledgments  

The study was supported by funds from Cristalfarma S.r.l. within the joint project entitled: ―Il 

Giardino dei Semplici e lo studio della biodiversità vegetale come modello per la 

Valorizzazione delle filiere sostenibili‖.  

 
1. Chen X, Shen X, Jiang D. Mitochondrial DNA Part B, 2019, 2, 2204-2205.  

2. Palasciano M, Ferrara G, Camposeo S, et al. Ital. J. Agron, 2009, 4, 705-708. 

3. Akbari F, Dashti A, Vahedi L. Effect of Prunus Mahaleb L. Iranian Journal of Medical Sciences, 2020, 2, 134. 

3. Ferramosca A, Treppiccione L, Di Giacomo M, et al. Molecular Nutrition & Food Res, 2019, 22, 1900350. 

4. Wang Y, Xie G, Liu Q, et al. Journal of Chromatography B, 2016, 139-145.  

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

198 

 

OL93: Cameroonian spice extracts modulate glucose uptake and 

inflammation in SW872 human liposarcoma cells 
 

Achille Parfait Atchan Nwakiban
1,
*, Anna Passarelli

2,
*, Lorenzo Da Dalt

2
, Stefania Cicolari

2
, 

Stefano Piazza
2
, Enrico Sangiovanni

2
, Giulia Martinelli

2
, Armelle Deutou Tchamgoue

3
, 

Gabriel Agbor Agbor
3
, Jules-Roger Kuiaté

1
, Giuseppe Danilo Norata

2
, Mario Dell‘Agli

2
, 

Maria Daglia
4
, Paolo Magni

2,5
 

1Centre for Research on Medicinal Plants and Traditional Medicine, Institute of Medical Research and 
Medicinal Plants Studies, Yaoundé, Cameroon 
2Department of Pharmacological and Biomolecular Sciences, Università degli Studi di Milano, Milan, Italy 
Institute of Medical Research and Medicinal Plants Studies (IMPM), Yaoundé, Cameroon 
3Department of Pharmacy, Nutraceutical Lab, University of Naples Federico II, Naples, Italy; International 
Research Center for Food Nutrition and Safety, Jiangsu University, Zhenjiang 212013, China 
4IRCCS MultiMedica, Sesto San Giovanni, Milan, Italy  

 

Dysfunctional visceral/ectopic adipose tissue and the associated adipocytes play a central role 

in the molecular pathophysiology of complicated obesity and the related metabolic syndrome 

and cardiovascular diseases. Plant extracts may offer a relevant opportunity in this context. In 

this regard, a variety of Cameroonian plants and spices are used in traditional African 

Medicine for the treatment of several diseases. In this study, we investigated the effects of 11 

Cameroonian spice extracts on oxidative stress, triglyceride accumulation, secretion of 

pro-inflammatory cytokines and glucose uptake in SW872 human liposarcoma cells, used as 

a model system of human adipocytes. SW872 cells were differentiated into a full 

adipocyte-like phenotype by oleic acid (OA) treatment. Air-dried powdered extracts were 

stirred magnetically with a 70% hydroethanolic, filtered, concentrated, frozen and then 

lyophilized and stored at −20 ◦C. Spice extract stock solutions were dissolved in DMSO. 

Cytotoxic effects resulting from plants extracts treatment of SW872 cells were evaluated by 

MTS viability assay, morphological analysis and by Fluorescence Activated Cell Sorting 

(FACS) assay with Propidium Iodide staining. Reactive oxygen species (ROS) production 

was assessed measuring CM-H2DCFDA fluorescence. Triglyceride concentrations were 

assessed by a colorimetric Triglyceride Quantification Kit. Interleukin-6 and -8 (IL-6, IL-8) 

were measured by ELISA. Glucose uptake by SW872 cells was measured by FACS analysis 

of fluorescent (2-(N-(7-Nitrobenz-2-oxa-1,3-diazol-4-yl) Amino)-2-Deoxyglucose) 2NBDG. 

After differentiation with 100 mM OA (7-day treatment), SW872 cells, compared to 

undifferentiated control cells, showed higher triglyceride content, greater ROS production 

and greater IL-6 and IL-8 release, similarly to dysfunctional adipocytes. All plants extracts 

were able to reduce triglyceride accumulation by 12-19% (p < 0.05) compared to control. 

Moreover, Xylopia parviflora, Echinops giganteus, and Dichrostachys glomerata notably 

reduced ROS production in SW872 cells after H2O2 treatment, following a 

concentration-dependent ROS scavenging activity. IL-6 and IL-8 secretion was also reduced 

(p<0.05), highlighting the anti-inflammatory properties of Echinops giganteus, Dichrostachys 

glomerata, Tetrapleura tetraptera and Aframomum melegueta. Tetrapleura tetraptera, 

Aframomum melegueta and Zanthoxylum leprieurii showed a significant effect in 

ameliorating glucose uptake by differentiated SW872 cells (p < 0.05). In conclusion, several 

extracts, among the spices studied using differentiated SW872 adipocytes, showed 

remarkable potentiality in the modulation of some relevant molecular processes underlying 

the pathological complications associated to visceral obesity. Such positive outcomes 

included reduction of ROS production, triglyceride accumulation and low-grade 

inflammation as well as improvement of glucose uptake. Undoubtedly, further evaluation is 

needed to better clarify their biological activities and the potential clinical use. 
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Administration of freeze-dried black raspberries (BRBs) and their anthocyanin metabolites, 

including protocatechuic acid (PCA), have been demonstrated to exert chemopreventive 

effects against esophageal and colorectal cancer via mechanisms such as modulation of innate 

immune cell trafficking, interaction with metabolic and inflammatory pathways, and 

inhibition of angiogenesis. In colorectal cancer, previous research has shown that the gut 

microbiome is important in the effectiveness of BRBs and related treatments. This study 

aimed to specifically assess the potency of PCA versus BRB treatment for colorectal cancer 

using Apc
Min/+

 mouse models, and additionally to determine how bacterial profiles change in 

response to BRB and metabolite treatments. A control AIN-76A diet supplemented with 5% 

BRBs, 500 ppm PCA, or 1000 ppm PCA was administered to 24, 21, and 20 Apc
Min/+ 

mice, 

respectively. Changes in incidence, polyp number, and polyp size regarding adenomas of the 

small intestine and colon were assessed after completion of the diet regimen in all mice, 

yielding significant decreases in adenoma development in all treatment diets in the small 

intestine and in the 5% BRB-supplemented diet in the colon. Pro-inflammatory bacterial 

profiles were replaced with anti-inflammatory bacteria in all treatments to a varying degree, 

with the greatest effects seen in the 5% BRB and 500 ppm PCA-supplemented diets. These 

results suggest that both BRBs and PCAs of varying dosage can provide benefit to colorectal 

cancer patients by inhibiting the growth and proliferation of adenomas and altering the gut 

microbiota to a more favorable profile. 
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By constantly stimulating intestinal immunity, gut microbes play important regulatory roles, 

and their possible involvement in human physical and mental disorders beyond intestinal 

diseases suggests the importance of maintaining homeostasis in the gut microbiota. Both 

transplantation of fecal microbiota and dietary interventions have been shown to restore 

microbial homeostasis in recipients. In the current study with wild-type mice, we combined 

these two approaches to determine if transplanting fecal material from mice fed black 

raspberries (BRB, 5%) altered recipients' immune system. The donors received a control or 5% 

BRB diet, and fecal transplantation was performed every other day 15 times into recipients fed 

control diet. Afterward, we used flow cytometry to analyze populations of CD3
+
 T, CD4

+
 T, 

CD8
+
 T cells, and NK cells among bone marrow cells, splenocytes, and peripheral blood 

mononuclear cells (PBMCs) collected from the recipients. We found that BRB-fecal material 

that contained both fecal microbiota and their metabolites increased NK cell populations 

among bone marrow cells, splenocytes, and PBMCs, and raised levels of CD8
+
 T cells in 

splenocytes. Our findings suggest that fecal transplantation can modulate the immune system 

and might therefore be valuable for managing a range of physical and mental disorders. 
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In physiological conditions, inflammation is the common, protective and temporary response 

of the innate immune system to pathogens and injury stimuli 
[1]

. On the contrary, the 

interaction of the cellular immune system with endogenous or exogenous antigens results in 

the generation of reactive oxygen species (ROS) and reactive nitrogen species, leading to 

signalling cascades that can result in hyperactivation of inflammatory responses, inducing 

tissue damage and oxidative stress phenomena, which represent the main contributing factors 

to the development, progression and complication of the most known diseases. Inflammation 

can be elicited by different stimuli, such as endotoxins (i.e., LPS from bacteria), changes in 

ROS levels, viruses, fatty acids, cellular redox status, cytokines, growth factors and 

carcinogens 
[2]

. The lipopolysaccharide (LPS) molecule in particula, is essential for the 

viability of most Gram-negative bacteria and it can be considered one of the main microbial 

factor inducing inflammatory disease which is directly involved in the onset of obesity 

induced by a rich-fat diet and type 2 diabetes, and other common inflammatory disorders. In 

this context berries are among the richest fruits in nutritive compounds, which possess strong 

antioxidant and anti-inflammatory effects that may reduce sensitivity to oxidative stress 
[3]

. 

Focusing on strawberries, recent studies highlighted their potential role on health promotion 

and disease prevention with particular attention to the effects against the most common 

conditions related to oxidative stress driven pathologies, such as cancer, cardiovascular 

diseases, type II diabetes, obesity and neurodegenerative diseases and inflammation 
[4-6]

. Our 

studies recently demonstrated that strawberry pre-treatment efficiently reduced intracellular 

ROS levels, apoptotic rate, improved antioxidant defences and mitochondria functionality in 

LPS-treated human dermal fibroblast and RAW macrophages 
[7-9]

. Strawberry exerted these 

protective activities through the inhibition of the NF-kB signalling pathway and the 

stimulation of the Nrf2 pathway, with a mechanism AMPK-dependent. The increment of 

pAMPK expression improved the Nrf2 cascade signalling, also stimulated by LPS-mediated 

ROS production, which finally lead to the increases of ARE-antioxidant enzymes expression. 

The augment of antioxidant defences efficiently reduced the inflammatory damage created by 

endotoxin LPS, through the modulation of NF-κB pathways and the reduction of nitric oxide 

and inflammatory cytokines production 
[7-9]

. We confirmed these results in vivo, on rats fed 

with strawberry and subjected to LPS injection. In liver and plasma, we also found a 

significant reduction of lipid and protein oxidation with a concomitant improvement of 

mitochondrial respiration and functionality in liver isolated mitochondria. All the collected 

evidences highlights the beneficial role of strawberry extracts against the inflammatory status 

evoked by the endotoxin LPS, even if further studies will be necessary to identify the  

bioactive compounds which play a fundamental role against oxidative stress and to 

completely understand the molecular mechanisms which regulate the strawberry-mediated 

anti-inflammatory effect. 
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The modification of the lifestyle in modern society has underlined new crucial aspects from 

the nutritional point of view. Fruits and vegetables are the food matrices with the higher 

amount of bioactive compounds: in particular, among fruits, strawberries are receiving in the 

last years an increasing attention, also by the scientific community, for the large evidences 

demonstrating how a short- or a long-term consumption of strawberries could be beneficial 

for the consumers. These bioactive molecules (polyphenols and vitamins in particular) are 

responsible for the nutritional properties of strawberries, giving the biological functions they 

exert. Numerous studies have demonstrated the anti-proliferative effect of strawberry in 

several types of cancer cells, including breast cancer cells, which represents the most 

common neoplastic disease among women worldwide. In this presentation, we describe the 

strawberry fruit characterization in terms of nutritional quality in the framework of the 

breeding program of the Università Politecnica delle Marche, and the recent findings from 

our group regarding the in vitro biological effects of a well-characterized polyphenol-rich 

strawberry extract (PRSE) on tumor and normal cell lines of both mouse and human origin, 

demonstrating that PRSE is more active against breast cancer cells. Finally, in vivo 

experiments showed the growth inhibition of breast cancer cells orthotopically transplanted 

into FVB syngeneic mice fed with PRSE. Overall, we demonstrated that providing fruits with 

high nutritional quality is important for improving the consumer‘s health, and that PRSE 

exerts important biological activities against a highly invasive breast cancer cell line both in 

vitro and in vivo suggesting the strawberry extracts as preventive/curative food strategy. 
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The increasing evidences on the relation between diet and human health are driving the 

consumers toward the choice of foods with high amount of nutrients, considered the 

molecules responsible for the regulation of several metabolic and biochemical processes, and 

for the prevention of many chronic diseases. Fruit tree species represent an incredible source 

of biologically active molecules important for the human diet, such as carbohydrates, 

vitamins, minerals, and antioxidant compounds. The increase of the micro/macronutrient 

levels and the decrease of antinutrients amount are considered main objectives for the 

improvement of fruit trees nutritional value. New breeding techniques (NBTs) (i.e gene 

editing, cisgenesis, RNAi) can be exploited as integrative tool to classical breeding 

techniques for the increase of the nutritional quality of fruit tree species. Biotechnological 

tools allowed the identification and validation of candidate genes involved in the regulation 

of specific classes of nutritional compounds in fruit trees, and new genotypes with improved 

nutritional quality have been obtained with higher content of well-known beneficial 

molecules or decreased levels of specific antinutrients. NBTs can be used to regulate one or 

more fruit trees key nutrients in a more quick and precise manner compared to classical 

breeding techniques. However, genetic engineering approaches still present public and 

regulatory concerns that strongly limit their exploitation. 
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Black raspberries (BRBs) have chemo-preventative effects against Wnt-driven colorectal 

cancer (CRC). While BRBs have made it into clinical trials, the exact mechanisms of BRB 

action remain unclear. Potentially the chemo-preventative properties are linked to their 

impact on the gut microbiome as diet is known to influence the microbial diversity of the gut 

and plays a key role in regulating intestinal homeostasis and the aetiology of CRC. Here, we 

investigated the longitudinal impact of a BRB diet on the microbial biodiversity of the mouse 

intestine as it transitioned from wild type to malignant following Apc loss. Individually, BRB 

intervention and Apc loss alter the microbial community of the gut. In combination, the 

microbiome changes observed in the Apc deficient intestine are attenuated upon 

administration of a BRB diet. Our results suggest that BRB intervention may protectively 

regulate the gut microbiota in the healthy and malignant intestine. 
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Berries consumption has been associated with decreased incidence of 

inflammatory-associated diseases, which is attributed to their high content in phytochemicals, 

particularly polyphenols. Berries also contain a complex profile of volatile compounds, 

including monoterpenes, aldehydes, alcohols, esters and ketones. Anti-inflammatory effects 

of monoterpenes have been evaluated in the context of essential oils, tree volatiles, or as 

individual compounds. However, monoterpenes, and more generally volatile compounds 

extracted from food products have not been extensively studied for their bioactivity. Our 

objective was to evaluate the potential anti-inflammatory activity of berry volatiles in a 

macrophage-like cell culture model. Black raspberries and blackberries were selected due to 

their high content of both phenolic and volatile compounds and tested on LPS-inflamed RAW 

264.7 cells. Both black raspberry and blackberry volatile extracts lowered the production of 

nitric oxide by approximately 30 and 60%, respectively. Blackberries were further assessed 

for their IL-6 and TNF-α modulation, as well as a mix of volatile standards prepared based on 

the volatile profile of the blackberry extract. Both the blackberry volatile extract and the 

standard mix showed inhibitory effects towards cytokines production by, on average, 50 and 

80%, respectively, for IL-6, and 67 and 76% for TNF-α. These results suggest a modulatory 

effect of berry volatile extracts on inflammation in-vitro and warrant further studies to 

elucidate the mechanisms involved. 
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Aromatase, a key enzyme in the biosynthesis of estrogens from cholesterol, is one of the 

critical enzymes in the human body
[1]

. Disruption of the aromatase enzyme affects estrogen 

biosynthesis and can cause many disorders. Overexpression of aromatase can cause breast 

cancer, ovarian cancer, endometrial cancer, endometriosis, uterine fibroid, benign prostatic 

hyperplasia, prostate cancer, infertility and gynecomastia
[2]

. Aromatase inhibitors are used for 

the treatment of the mentioned diseases. At this point natural sources could offer high clinical 

efficacy and low side-effects as aromatase inhibitors. Flavonoids are a large group of 

polyphenolic compounds with benzo-γ-pyrone skeleton in higher plants. Flavonoid type 

compounds have the ability to inhibit aromatase through various pathways and could be good 

options for the treatment of diseases associated with aromatase overexpression, especially 

breast cancer. In this review, recent studies on the aromatase inhibitory activities of the 

flavonoid type compounds and plant extracts containing these constituents will be summarized.
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2. Patel S. The Journal of steroid biochemistry and molecular biology, 2017, 19-25. 
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The growing populations especially aging people around the world call for development of 

novel foods with high quality and quantity for special purposes. This study focused on 

developing polysaccharides (PEP) from Pachyrhizus erosus roots. Optimal extraction 

conditions were obtained using single-factor experiment and response surface methodology 

with acidic water (pH=2.0) as solvent, of which an extraction rate of 41.55% was obtained. 

Contents of total sugar, uronic acid, moisture, and ash were about 85.24%, 10.82%, 1.55%, 

and 0.05%, respectively. No protein was detected. PEP had high molecular mass of 1.84×106 

Da and microstructure of tangled filaments and loose flaky structure. PEP was thermostable 

by thermogravimetric analysis and presented high oil holding capacity but relatively low 

emulsion properties. Rheological tests indicated that viscosity of PEP was of concentration 

and temperature dependence. Salt additions at concentrations of 0.001–1 M of NaCl and 

CaCl2 caused only slight increase of viscosity and storage modulus and there was no obvious 

dependence of salt concentrations. All above, PEP extracted from jicama was a type of acidic 

polysaccharides with high molecular mass, thermostability, oil holding capacity, but 

relatively low emulsion properties and viscosity. 
 

Acknowledgments: 

This work was jointly supported by the Open Project Program of State Key Laboratory of 

Food Science and Technology, Nanchang University (No. SKLF-KF-202020), Research 

Project of Fuzhou University (No. GXRC-20031), and Fuzhou University Testing Fund of 

Precious Apparatus (No. 2021T016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

209 

 

OL103: Isolation of lupeol from the roots of Sabah snake grass 

aided by metabolic profiling 
 

Bo Eng Cheong
1,
*, Angelina Ying Fang Cheng

1
, Lalith Jayasinghe

2
, Peik Lin Teoh

1
  

1Biotechnology Research Institute, Universiti Malaysia Sabah, Jalan UMS, 88400, Kota Kinabalu, Sabah, 
Malaysia  
2National Institute of Fundamental Studies (NISF), Hantana Road, Kandy 20000, Sri Lanka 

 

Sabah snake grass or known scientifically as Clinacanthus nutans (Burm. f.) Lindau is a 

medicinal plant with reported anti-proliferative activities 
[1]

. The isolation of anti-proliferative 

compounds from this plant has been hindered by the complexities of the plant‘s nature and 

involves multiple fractionations and/or column chromatography steps. In our study, we aimed 

to develop for a simpler way to isolate potential anti-proliferative compound(s) from the plant. 

We came out with a strategy by first performing metabolic profiling of the leaf, stem and root 

of C. nutans using GC-MS. As a result, comparing metabolic profiles of the plant‘s different 

parts greatly narrowed down our target of study. We have chosen the isolation of a pentacyclic 

terpenoid, i.e. lupeol from the roots of C. nutans as this compound was found to present 

enormously and distinctly in the roots as compared to the leaf or stem. Without needing to go 

through any fractionation or column chromatography processes, we managed to develop a 

simple maceration followed by re-crystallization method to isolate and characterize lupeol. The 

anti-proliferative activity of the isolated lupeol was further investigated against the breast 

cancer MCF-7 cell line, which was comparable to the anti-proliferative activity of the authentic 

lupeol and an anticancer drug, camptothecin. In conclusion, our strategy to profile every part of 

the plant first, followed by the selection of most suitable plant‘s part and targeted compound 

proved useful for further isolation and characterization bioactive compound from C. nutans.
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Cannabis flowers are reported to contain a very complex phytochemical composition of at least 

540 diverse metabolites, including more than 150 identified cannabinoids
[1]

. Aside from 

tetrahydrocannabinol (THC) and cannabidiol (CBD) which are the most studied cannabinoids, 

there is very scare information regarding the physico-chemical and biological properties of 

other lesser-known cannabinoids. However, the low availability of such cannabinoids in the 

starting materials and their similar structural features make their purification process with 

conventional technologies very challenging and cost-intensive.  

In this study, a previously developed model-based design strategy for the selection of the 

operating parameters of a trapping multiple dual mode (MDM) liquid-liquid chromatography 

(LLC)
[2,3]

 was applied, with the aim to isolate several minor cannabinoids, namely 

cannabielsoin (CBE), cannabidivarin (CBDV), cannabigerol (CBE), cannabinol (CBN), 

cannabicylcol (CBL) and cannabichromene (CBC). For the determination of the trapping 

MDM operating parameters, mathematical methods and equilibrium-cell model-based 

simulations were implemented. The target cannabinoids were thus obtained under four 

different separations conditions, with purities between 93% and 99% and yields between 73% 

and 95%. This work demonstrated the effectiveness of trapping MDM in processing and 

purifying low-available minor cannabinoids.  
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The purpose of this study was to isolate, identify and characterize cytotoxic metabolite from a 

sponge (Axinella)-associated Streptomyces sp. from the Kish Island in the Persian Gulf. Four 

strains of marine Streptomyces sp. namely WAK 9, 14, 26 and 27, were isolated form the source 

sponge and their extracted metabolites were screened for cytotoxic activity against human 

cancer cell line (HCT 116)
 [1,2]

. The extracts of these strains were then analyzed by TLC, HPLC 

and LC-MS. The strain WAK 9 was selected for preparative chemical and biological analyses.  

It was subjected to liquid extraction and was purified by Sephadex LH-20 and HPLC, 

respectively.   

Three strains WAK 9, 14 and 26 showed similar compounds in their LC MS, TLC and HPLC 

spectral analysis, while strain 27 showed less similarity to the others. The crude extract of 

WAK 9 exhibited the highest cytotoxic activity and therefore was divided into three 

sub-fractions including, aq. MeOH, dichloromethane (DCM) and n-hexane, using liquid 

extraction. The above-mentioned fractions were active against HT-29 cell line with IC50 values 

of 37.8, 2.7 and 0.8 μg/mL, respectively. The major compounds were isolated from the DCM 

and aq. MeOH fractions using Sephadex LH-20 and semi preparative HPLC and the purity of 

the purified compounds were checked by analytical reversed phase HPLC (RP-18-HPLC). 

Three cytotoxic isoflavonoids, daidzein, its derivative and genistein and a butenolide were 

reported from the marine Streptomyces associated with the Axinella species of Kish Island.  

Although the isofalvanoides are reported from soya beans, previously, but we could not detect 

them in the HPLC chromatogram of the growth media, therefore they either are originated from 

the bacteria or are the biotransformation products of the related glycoside in the growth media 

while the butenolide is the sole major compounds exerted by the marine bacteria.   
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Beehive air therapy is recognized as a potential remedy for treating asthma, bronchitis, lung 

fibrosis, and respiratory tract infections. Developed countries in which beehive air therapy is 

currently authorized include Germany, Hungary, Slovenia, and Austria. However, scientific 

proof of its efficacy is lacking which warrants further chemical and biological analyses as a 

proof of concept.  In this study, beehive air volatile profile was determined for the first time 

along with its individual components.  

Volatile compounds were collected from beehive air using solid phase micro-extraction 

(SPME) coupled to gas chromatography-mass spectrometry (GC-MS). Antimicrobial assay 

was performed against Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter 

baumannii, and multi drug-resistant Staphylococcus aureus (MRSA) using the in vitro 

agar-well diffusion and microtiter plate assays
 [1]

.  

A total of 56 volatile compounds were identified from beehive air, venom, bee insect and wax 

air including fatty acids, alcohols, aldehydes, esters, ether, hydrocarbons, phenol, ketones, 

nitrogenous compound and terpenes. The most abundant constituents were short-chain fatty 

acids. The principal component analysis (PCA) scores plot of the UPLC/MS dataset showed 

the similarity of the beehive air to the insect bee's aroma profile. Beehive air and venom 

exerted the strongest antimicrobial activity (Fig 1) 
[2]

. 

 

 
Fig 1. Identified bioactive compounds from beehive air as antimicrobial agent. 
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The aim of the present study was to obtain Streptomyces strains that produce cytotoxic 

metabolites from the sponge Dysidea sp. collected from the less explored marine ecosystem, 

the Persian Gulf. The sponge Dysidea sp. were collected by scuba diving from the depth of 3 m 

of the Kish Island on 15
th 

August 2019. Isolation of Streptomyces isolates was performed by 

culture dependent technique using marine sponge agar medium 
[1]

. After preliminary 

characterization based on phenotypic properties 
[2]

, the culture extracts of Streptomyces isolates 

were screened for cytotoxic activity against human colon carcinoma HCT‐116 cell line using 

MTT cell proliferation assay 
[3]

. The potent isolates were identified by molecular methods 

based 16S rRNA gene sequencing
 [4]

. We isolated 5 distinct Streptomyces strains from the 

sponge Dysidea sp. samples. The cytotoxic assay revealed that Streptomyces sp. strain SDK 23 

and Streptomyces sp. strain SDK 25 inhibited the proliferation of HCT 116 cell line with IC50 

value of 66.93 and 107.60 µg/ml. Molecular identification of these potent strains showed that 

the 16S rRNA gene sequence of SDK 23 and SDK 25 showed 99% and 98% similarity with S. 

diastaticus subsp. ardesiacus strain NBRC 15402 and S. cacaoi strain NBRC 12748, 

respectively. In the present study, we identified two strain of Dysidea-associated 

Streptomyces that produced cytotoxic metabolites against human colon carcinoma HCT‐116 

cell line. Our results suggested that the extracted metabolites are potential cytotoxic agents 

that could be further investigated in drug discovery studies.  
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Increasing incidence and prevalence of metabolic syndrome (MS) is becoming a serious 

health and economic concern
 [1]

. Adopting healthy lifestyle together with the intake of 

pharmacological therapy is a key approach to counter MS pathogenesis 
[2,3]

. Patients with 

metabolic dysregulations usually preferred therapeutic approaches that do not involve the 

drug treatment, perhaps because of the drug induced adverse events 
[4]

. In this context, there 

is growing interest in nutraceuticals and functional foods, to explore them for their potential 

to decrease the MS-associated modifiable risk factors. Plums are fruits with low glycemic 

index and high fibers content; thus, their consumption can be a fruitful protective strategy 

against individual MS components 
[5]

. 

The present study was aimed to evaluate the modulatory effects of hydroethanolic extract of 

Prunus domestica L. subsp. syriaca (Mirabelle plum) fruit pulp on the panel of metabolic 

enzymes, followed by the chemical characterization of phytocomplex. The fruit pulp 

(extracted with 50% ethanol) was showed to contain 12.9 mg GAE/g Total Phenolic Contents 

(TPC) on dry weight basis. Mirabelle plum fruit extract inhibited α-amylase with an IC50 

value of 7.01 mg/mL, α-glucosidase with an IC50 value of 6.2 mg/mL, pancreatic lipase with 

an IC50 value of 6.0 mg/mL, and HMG CoA reductase with an IC50 value of 2.5 mg/mL. The 

effect of Mirabelle plum fruit extract was more potent against α-glucosidase enzyme, when 

comparing with acarbose (IC50 value: 131.9 µg/mL) 
[6]

. UHPLC-HRMS analysis of the fruit 

pulp showed the presence of 22 polyphenols including hydroxycinnamic acids 

(p-coumaroylquinic acid isomers and feruloylquinic acid derivatives), flavanols (catechin, 

epicatechin, and procyanidins), and glycoside flavonols (rutinoside and rhamnoside 

derivatives of quercetin) in addition to citric acid, while NMR analysis showed the presence 

of glucose and malic acid as abundant carbohydrate and organic acid, respectively. Moreover, 

a positive and significant correlation of TPC was found with the inhibition of α-amylase, 

α-glucosidase, and HMG CoA reductase enzymes by the fruit extract, while negative 

correlation was found between TPC and inhibition of lipase enzyme activity. The observed 

effects supported the possible role of plum fruits in the prevention of MS. Studies in the 

cellular cultures and in vivo models are suggested to give further insights of the plum fruits in 

MS management. 
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Diabetes is a metabolic issue resulting from the defects in the secretion of insulin secretion, 

insulin activity, or both, which increases the blood glucose concentration. The rise of glucose 

level causes oxidative stress, glycation, dyslipidemia, cardio and cerbrovascular 

complications
 [1, 2]

. The study was aimed to find out the hypoglycemic and anti-lipidemic 

potential of ethanolic extract of Psidium guajava Linn. leaves and it is one of the important 

compounds of caryophyllene in streptozotocin (STZ)-induced diabetic rats. The rats were 

divided into eight groups. The STZ is used to induce diabetes. The various P. guajava leave 

extract, caryophyllene (300 mg/kg b.w) were injected and glibenclamide is used as a standard 

drug. After the treatment of the extract and caryophyllene the levels of blood glucose, HbA1c, 

glucose-6-phosphatase, fructose-1,6-bis phosphatase, total cholesterol, triglycerides, 

low-density lipoprotein, very low-density lipoprotein and high-density lipoprotein were 

determined. The present study showed that there was a decreasing concentration of blood 

glucose, HbA1c, glucose-6-phosphatase, fructose-1,6-bis phosphatase, total cholesterol, 

triglycerides, low-density lipoprotein and very-low-density lipoprotein and the enhancement 

was noticed in the level of insulin, glucokinase and high-density lipoprotein. The results 

proved that the ethanolic leaf extract of P. guajava and caryophyllene have hypoglycemic and 

anti-lipidemic activity in STZ induced diabetic rats. 
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Studies have shown that microencapsulation can protect blueberry anthocyanins (ACNs) 

from degradation. Naturally derived micellar casein and whey protein isolate (WPI) are 

commonly employed as wall materials owing to their unique digestion properties, which are 

believed to significantly influence the stability and release of core materials in the 

gastrointestinal tract. Micellar casein and WPI were used to prepare spray-dried 

microparticles to load ACNs. The dynamic release of ACNs was investigated during in vitro 

digestion from the perspective of structural changes in wall materials, which were mainly 

identified by scanning electron microscopy and confocal laser scanning microscopy. 

ACN-loaded micellar casein microparticles dissolved slowly and coagulated into oversized 

curds during digestion, which significantly improved the retention of ACNs in the harsh 

gastrointestinal tract. In contrast, ACN-loaded WPI microparticles dissolved quickly, but 

liquid microparticles subsequently formed and hindered the release and degradation of ACNs. 

This study provides a reference for the design of spray-dried microparticles and should help 

in understanding the release behaviors of loaded bioactive compounds in other delivery 

systems containing such proteins during in vitro digestion. 
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The COVID-19 pandemic is a serious challenge for societies around the globe as entire 

populations have fallen victim to the infectious spread and have taken up social distancing[1]. 

In many countries, people have had to self-isolate and to be confined to their homes for 

several weeks to months to prevent the spread of the virus
 [1]. Social distancing measures have 

had both negative and positive impacts on various aspects of economies [2], lifestyles, 

education, transportation [3], food supply, health, social life, and mental wellbeing [4].  

On other hands, due to reduced population movements and the decline in human activities, 

gas emissions decreased, and the ozone layer improved; this had a positive impact on Earth‘s 

weather and environment [5]. Overall, the COVID-19 pandemic has negative effects on human 

activities and positive impacts on nature. This study discusses the impact of the COVID-19 

pandemic on different life aspects including the economy, social life, health, education, and 

the environment [6]. 
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Many kinds of research and publications on the anti-oxidants of plant origin have increased 

nowadays because of their high efficacy in disease curative properties. This may due to the 

‗Phytoconstituents‘ like alkaloids, tannins, phenols, flavonoids, saponins, etc., present in 

them. These compounds are found to be rich in various parts of the plants such as leaves, 

fruits, bark, root, nuts, vegetables and some in other food sources. In pharmacology, the 

anti-oxidant capability present in the foods can be measured using various modern assays 
[1,2]

.  

Aim: The present study aims to find the anti-oxidant capacity in the crude leaf and bark 

extracts of the plant Peltophorum pterocarpum, which would be supportive in the treatment 

of various diseases caused by the ‗oxidative stresses‘. Methods such as DPPH, ABTS, FRAP 

and SOD assays are carried out to detect the anti-oxidant capacities in the plant P. 

pterocarpum. The present study reveals that the plant P. pterocarpum accommodate a good 

anti-oxidant property in a concentration-dependent manner (25, 50, 75 and 100 µg/ml) and 

the results obtained were also comparable with that of the standard ascorbic acid used as the 

reference. Both the aqueous and the ethanolic leaf and bark extracts of the plant have an 

anti-oxidant activity in an in vitro model. Among them, the ethanolic extracts of P. 

pterocarpum show more activity than the aqueous extracts of the plant. Especially, the 

ethanolic bark extract of P. pterocarpum showed more antioxidant capacity than that of the 

ethanolic leaf extract of the plant. Hence, further studies will be carried out to identify the 

active components present in the plant and its action in the in vivo models which will support 

the plant pharmaceutically. 
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Cowpea is a drought and heat tolerant grain pulse. Despite it is known to contain high levels 

of polyphenols, with some profiles not commonly found in other pulses, there is a scarcity of 

scientific data for cowpea varieties from Ethiopia. This study aimed to investigate the 

phytochemical profiles and antioxidant capacities of 14 cowpea varieties (seven improved and 

seven landrace) grown in Ethiopia. The total phenolic, flavonoids and  monomeric 

anthocyanin contents (mg/100 g flour dry matter basis, d.b) ranged from 1210 to 1610 gallic 

acid equivalents, 252 to 1100 catechin equivalent and 3.2 to 7.0 cyanidin-3-glucoside 

equivalent, respectively. The antioxidant capacity measured by DPPH, ABTS and FRAP 

assays ranged from 25.4 to 88.5, 89.9 to 125 μmol Trolox equiv (TE)/g d.b, and 55.1 to 80.0 

μmol Fe
2+

/g d.b, respectively. p-Coumaric acid followed by sinapic acid in the soluble while 

salicylic acid followed by rosmarinic acid in the bound fractions were predominant. The 

principal component analysis showed most landrace cowpea grains showed higher total 

phenolic contents and antioxidant capacities than the improved grain varieties. The results 

suggest that landraces should be given due attention in future planning of cowpea breeding 

strategies. 
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The effect of different concentration of xanthan gum (0.5%, 1%, and 2%) based edible 

coating functionalized with enriched with pomegranate peel extract on functional and 

physico-chemical properties of mango (Mangifera indica L.) fruits were studied during 15 

days of storage period at ambient condition. Application of xanthan gum based edible 

formulations with pomegranate peel extract was found effective to maintain the quality 

attributes and characteristics i.e. reducing weight loss, respiration rate, ethylene production, 

maintained TSS, acidity, pH, texture property, ascorbic acid, phenols, and antioxidant activity 

as compared to control samples. The results were analyzed by ANOVA and Duncan multiple 

range test (p<0.05). All the coating formulations was effective to protect the shelf life and 

quality attributes of mango fruits for a longer time as compared to control samples. 

Furthermore, out of all tested formulations, edible coating prepared with 2% of xanthan gum 

was found the most potential to prevent the postharvest characteristics of mango fruits with 

maintaining other quality attributes. 
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Momordica charantia L., commonly called bitter melon, is a plant belonging to 

Cucurbitaceae family known for centuries for its pharmacological activities, and nutritional 

properties. It contains phenolic compounds, well-known as antioxidants, which may play a 

significant role in the human diet due to their potential health beneficial effects. Bitter melon 

fruits are found to contain phenolics that inhibited free radical production. In the present 

study, the antioxidant activity (inhibition of lipid peroxidation, iron chelation, 

DPPH)-scavenging) has been investigated. Furthermore, pigment contents, total contents of 

phenolics and flavonoids are evaluated. The extracts of bitter melon fruits have exhibited 

strong antioxidant activity in the lipid peroxidation assay. 100 g of methanol extracts 

exhibited 89.4% inhibition of peroxidation in linoleic acid system respectively and greater 

than the same dose of a-tocopherol (72.6%). These extracts also been detected to have 

effective free radical scavenging, and metal chelating activities. As a result,  bitter melon 

extracts showed strong antioxidant and antiradical scavenging and metal chealating activities 

which may contribute to medicinal effects of M. charantia L. Although the antioxidant 

profiles of bitter melon fruits are well-known, metal chelating potential of this plant is not 

evaluated efficiently. Thus, the aim of this study was to determine the pigment and phenolic 

contents of bitter melon plant and to clarify the role of phenolics in metal chelating processes.  
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The role of succinic acid (SA) in maintaining cells with energy under hypoxic conditions is 

well known. SA is readily absorbed taken with some foods. Therapeutic effect of 

SA-containing medicines is based on the biological effects of SA, primarily the ability to exert 

an antihypoxic effect, realized through membrane orphan receptors (SUCNR1, GPR91) 

coupled with G-proteins, and through the HIF protein-1, inducing the genetic apparatus 

responsible for the formation of long-term adaptation to hypoxia, iron metabolism, vascular 

tone stabilization, cell proliferation, and apoptosis. SA-containing drugs, including Mexidol 

(2-ethyl-6-methyl-3-hydroxypyridine succinate), are successfully used in complex therapy of 

infections 
[1]

, including rehabilitation after SARS-Co-V2
[2]

, in neurology for ischemic brain 

lesions, and in psychiatry, including gerontopsychiatry
[3]

, wherein Mexidol is well tolerated, 

and possesses the ability to alleviate side effects of antipsychotics. We hypothesized that 

among patients with late onset schizophrenia, a subgroup can be distinguished to whom the use 

of Mexidol as an adjunctive therapy to antipsychotics might be the most effective (favourable). 

Сomparative post-hoc clinical-biological study of elderly patients with late schizophrenia, who 

were: (1) prescribed only antipsychotic drugs (n = 22), (2) prescribed Mexidol along with 

antipsychotic therapy, 200-300 mg/day, i.v., 10-14 injections - Mx group (n = 10), and (3) other 

drugs with neurometabolic properties prescribed along with antipsychotic therapy (n = 11), on 

admission. Before the treatment course, Mx subgroup was characterized by: greater severity of 

hypochondriac symptoms and somatic concern in the structure of psychosis, as well as physical 

weakness; cerebellar atrophy (seen on CT of the brain and manifested by ataxia, uncertainty of 

gait and falls), and the presence of side effects from psychotropic therapy in the form of 

extrapyramidal symptoms. Moreover, the activities of platelet glutamate dehydrogenase and 

glutathione-S-transferase in Mx subgroup were significantly lower than in the comparison 

groups. After the course of 28-day therapy, the severity of clinical symptoms in the Mx 

subgroup decreased and turned out to be statistically indistinguishable from the severity in the 

comparison groups; the activity of platelet enzymes also became indistinguishable from the 

activity of enzymes in the comparison groups. The result of the study demonstrates the validity 

of Mexidol usage as an adjunctive therapy in addition to antipsychotic therapy in a selected 

subgroup of patients with late onset schizophrenia. 
 

1. Tikhonova E O, Lyapina E P, Shul‘dyakov A A, et al. Terapevticheskii arkhiv, 2016, 11, 121-127. 

2. Voronina T A. Dynasty Publishing House, 2020.  

3. Voronina T A. Zhurnal Nevrologii i Psikhiatrii Imeni SS Korsakova, 2020, 4, 81-87. 
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Phytochemicals are the bioactive compounds produced by plants, which can be used as herbal 

medicine in the pharmaceutical field 
[1]

. Coriandrum sativum L., (coriander) and 

Petroselinum crispum L., (parsley or Chinese coriander) are the two plants considered for the 

current research work, which has been aimed at analysing the phytochemicals present these 

plants and predicting their efficacy in treating human diseases 
[2]

. The plants were grown at 

the appropriate temperature and the leaves of both the plants have been harvested at the 

respective period for the chlorophyll and the iron estimation and also for the extract 

preparations by using the petroleum ether, carbinol and water (aqueous). The extracts were 

then analysed for the presence of phytochemical components by using the Gas 

Chromatography-Mass Spectrometry (GC-MS). Among the three extracts, carbinol extract 

showed numerous compounds and hence, it has been further used for the cell line studies for 

testing the toxicity levels. The chlorophyll estimation of both C. sativum and P. crispum 

leaves has been present in a considerable amount of about 1.07mg/g and 1.82mg/g 

respectively. The iron content of fresh leaves was higher in both C. sativum and P. crispum, 

which is 1.02mg/ml and 0.46mg/ml, when compared to the dry leaves that accounts for 

0.15mg/ml and 0.004mg/ml. The carbinol extracts of C. sativum leaves showed the IC50 value 

of 1.28mg/ml and P. crispum extracts showed the IC50 value 1.52mg/ml on the A549 (lung) 

cell lines. But both the extracts were found to be non-toxic on the CaCo2 (intestinal) cell line, 

indicating the efficiency of being a capable dietary product. From the observed results, it can 

be concluded that the leaves of C. sativum and P. crispum are being capable of providing 

dietary iron, which is being absorbed by the intestines without any toxic nature. Future 

studies are yet to be carried out in the animal models in the way to depict the 

pharmacological nature of these plant products on human beings. 

 
1. Limanaqi F, Biagioni F, Busceti C L, et al. International journal of molecular sciences, 2019, 13, 3274. 

2. Petrovska BB. Pharmacogn Rev, 2012, 11, 1-5. 
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The heart is one of the most important organs in the human and it plays a vital role. 

Pharmacological studies have documented the value of medicinal plants as the potential source 

of bioactive compounds
 [1, 2]

. The present research was carried out to assess the antioxidant and 

cardioprotective efficacy of leaves of Terminalia catappa and fruits of Terminalia chebula 

against the doxorubicin-induced cardiotoxicity rats. The phytochemical analysis of various 

extracts of leaves of T. catappa and fruits of T. chebula, in vitro analysis, compound 

identification by Gas chromatography-Mass Spectroscopy (GC-MS), in vivo analysis and in 

silico analysis is carried out. The results prove that the leaves of T. catappa and fruits of T. 

chebula have a large number of phytoconstituents were present in all three (ethanol, 

chloroform and aqueous) extracts. Among the three extracts, the ethanolic extracts have a high 

anti-oxidant activity in an in vitro model. The GC-MS analysis states that nearly 20 

phytoconstituents were present in each plant leaves. Then the in vivo analysis was carried out 

by 9 groups and 6 animals in each group. Cardiotoxicity is induced by doxorubicin. The 

ethanolic extract of leaves of T. catappa and fruits of T. chebula and propranolol were used. 

The results prove that significant changes is noticed in the leaves of T. catappa and fruits of   

T. chebula extract-treated, propranolol treated groups when compared to the doxorubicin 

treated rats. The in silico analysis was carried out to find the action of squalene in binding 

properties of HMG-CoA. The results prove that the action of squalene. Overall the present 

study reveals the safety and the use of leaves of T. catappa and fruits of T. chebula as a phyto 

drug and the recommendation is that the drug development to treat oxidative stress and its 

various complications in near future. 

 
1. Fan Y M, Xu L Z, Gao J, et al. Fitoterapia, 2004, 3-4, 253-260. 

2. Basha S J, Code Q R. IJPR, 2017, 10. 
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Coffee leaves have the potential to be processed into a novel health beverage due to their rich 

in bioactive compounds, however, how the tea processing procedures affect the chemical 

composition and the quality of coffee leaves remains unknown. In the present study, the 

impacts of tea processing steps, including withering, kill-green, rolling, fermentation, and 

drying on the proximate composition, phenolic compounds, enzyme activities, antioxidant 

and anti-inflammatory activities, and organoleptic characteristics of coffee leaves were 

investigated. The results showed that although the soluble protein, soluble sugar, and some 

phenolic compounds were increased after withering, they were gradually decreased in the 

sequential processing steps, thereby leading to the decreases in the ABTS, DPPH, and nitric 

oxide (NO) inhibitory activities. Coffee leaves treated with kill-green process possessed 

greater phenolic compounds and antioxidant activity compared with their no kill-green 

counterparts due to the lower polyphenol oxidase (PPO) and peroxidase (POD) activities in 

the leaves with kill-green, indicating that kill-green is the critical step to retain the phenolics 

in coffee leaves. Coffee leaves significantly inhibited the TNF-α and PGE-2 protein 

expressions and iNOS and COX-2 gene expressions, however, tea processing steps have 

minor effects on their inhibitory activity except for TNF-α. Fifty-three volatile compounds, 

mainly alcohols, aldehydes, and ketones were identified in coffee leaves using 

HS-SPME-GC-MS and 12 of which were significantly differential in the dried coffee leaves 

(S5-K vs S5-NK). The changes in the colors of coffee leaves and their hot water diffusion 

were mainly affected by the kill-green, rolling and drying processes and the hot water 

infusion of coffee leaf tea without the kill-green process was darker compared with leaves 

with kill-green process. The sensory analysis results indicated that the taste of the coffee leaf 

tea without kill-green was better than that of with kill-green step. Coffee leaf tea without the 

kill-green process has a milder taste and the smell is closer to the fragrance of tea. On the 

contrary, the coffee leaf tea with the kill-green processed has a bitter and lighter taste. 
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Biofilm-associated bacterial infections frequently caused by S. aureus, E. coli, and P. 

aeruginosa are found in the majority of human diseases. The effectiveness of many 

antimicrobial drugs has been lost due to the evolution of pathogenic resistance. Thus, 

microorganisms are no longer susceptible to most of the existing antibiotics and therapeutic 

agents. Various groups of plants having different medicinal properties have the potential to 

cure these diseases. In order to promote the use of medicinal plants as potential sources of 

antimicrobial and anti-biofilm compounds, it is important to thoroughly investigate their 

composition and activity and thus validate their use. Cinnamomum zeylanicum belongs to the 

family Lauraceae, the bark of which has common culinary use.  The present study dealt with 

the Qualitative preliminary phytochemical screening and antibiofilm properties of C. 

zeylanicum. Methodology: The qualitative preliminary phytochemical screening with 

aqueous extract C. zeylanicum was carried out by standard protocols
 [1]

. Some 

phytoconstituent were separated in C. zeylanicum extract by thin-layer chromatography 

technique. The important biochemical compound and the functional groups present in the 

separated fraction was confirmed by FTIR spectroscopic technique. The bioactive 

compounds were identified as aqueous extracts of C. zeylanicum by GC-MS and HPLC 

analysis 
[2]

. In vitro antibiofilm activity of separated fraction and aqueous extract against the 

selected microbes was analysed 
[3]

. The in silico drug docking and inhibitory action by 

phytochemical (ligand) from C. zeylanicum against biofilm-forming microbial compound 

(target protein) was also analysed 
[4]

. Qualitative preliminary phytochemical analysis was 

performed in an aqueous extract of bark of C. zeylanicum. The aqueous extract contains more 

phytochemicals such as alkaloids, tannins, quinone, sugar, phenols, flavonoids and coumarin. 

The compound eugenol was separated by TLC. The anti-biofilm activity was done in an 

aqueous extract of C. zeylanicum.  The extracts and fractions of the bark of C. zeylanicum 

had exhibited efficient anti-biofilm activities against P. aeruginosa, S. Aureus and E.coli. 

Molecular docking studies also exhibited good binding affinity of compound (Eugenol) with 

binding pocket of DNA gyrase of Staphylococcus sp. It was concluded that the compound 

Eugenol in the C. zeylanicum accommodated in ATP-binding pocket of DNA gyrase which 

might be a reason for good activity against Staphylococcus sp. This study proves that the C. 

zeylanicum bark extracts are going to play a major role in the quest of the future generation 

for medicines to deal with the problems of biofilm formation and to find low cost, the safe 

herbal-based solution to antimicrobial resistance. 

 
1. Khandelwal KR. Nirali Prakashan Publishers, Pune, 2002, 149-157. 

2. Proestos C, Sereli D, Komaitis M. Food chemistry, 2006, 1, 44-52. 

3. Coffey B M, Anderson G G. Humana Press, New York, NY, 2014, 631-641.  

4. Rizvi S M D, Shakil S, Haneef M. EXCLI journal, 2013, 831. 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

227 

 

OL121: Natural products for the treatment and management of 

dementia: Current trends in 2016-2021 with aid of artificial 

intelligence and deep machine learning 
 

Rajeev K Singla
1,2

, Shikha Joon
1,2

, Mohammad Amjad Kamal
3,4,5

 Bairong Shen
1,
*

 

1Institutes for Systems Genetics, Frontiers Science Center for Disease-related Molecular Network, West China 
Hospital, Sichuan University, Chengdu, 610041, Sichuan, China. 
2iGlobal Research and Publishing Foundation, New Delhi, India. 
3West China School of Nursing/Institutes for Systems Genetics, Frontiers Science Center for Disease-related 
Molecular Network, West China Hospital, Sichuan University, Chengdu 610041, Sichuan, China. 
4King Fahd Medical Research Center, King Abdulaziz University, P. O. Box 80216, Jeddah 21589, Saudi Arabia. 
5Enzymoics, Novel Global Community Educational Foundation, 7 Peterlee Place, Hebersham, NSW 2770, 
Australia. 

 

Dementia is a neurodegenerative disorder and is amongst the leading causes of prolonged 

human disability globally. For centuries, natural products have proven their efficiency in 

combating myriad neurological ailments. Even though many investigations have been 

undertaken on natural compounds as prospective inhibitors and medicines, translating 

fundamental research into clinical practice is a concern. As there is still a dearth of literature on 

the application of data models, bioinformatics, imaging informatics, medical informatics, and 

health informatics to drug discovery, in this review we aim to summarize and critically analyze 

the natural products studies and translational informatics-based research, which will be 

relevant in establishing a new research area in the field. Relevant keywords in PubMed search 

engine resulted in 395 articles, which after filtering through inclusion and exclusion criteria, 

remained as 92. In addition, 13 artificial intelligence and deep machine learning based articles 

were also considered. In this review, we have summarized recent studies on natural products 

for dementia treatment. A critical assessment of in silico, in vitro, in vivo, and clinical studies 

on natural anti-dementia products and translational informatics-based research is made. Plants 

related to the family Lamiaceae, and metabolites from flavonoids, glycosides and alkaloids 

classes, received special attention and can be explored further for translational research. Finally, 

a paradigm of informatics-driven research model is proposed that highlights its application at 

various levels of translational study. This review provides an insight into the future challenges 

and opportunities for researchers in the field.  
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Asthma and pneumonia are illnesses that affect the respiratory system causing chronic 

inflammation. The prognosis of these diseases has resulted in increased morbidity and 

large-scale death worldwide with a greater burden on developing countries. Phyllanthus 

niruri is a herbal plant of the genus Phyllanthaceae, used to treat various health ailments in 

traditional medicine. This research aims at determining the effects of bioactive compounds 

from Phyllanthus niruri on asthma and pneumonia. This study involves the use of molecular 

docking to determine the effect of various isolated Phyllanthus niruri bioactive compounds 

on the biomarkers of asthma and pneumonia via an in silico analysis. Computational evidence 

from the study shows the inhibition of asthma and pneumonia linked proteins using 

molecular docking. Ellagic acid, a coumarin compound from Phyllanthus niruri may help 

treat asthma by β2 adrenergic receptor (PDB: 2RH1) and phosphodiesterase 4 (PDB: 1XM4) 

inhibition. Ellagic and nirurine inhibited pneumonia linked proteins; Penicillin-Binding 

Protein 2X (PBP2X; PDB: 5OJ0) and type IV topoisomerase (PDB: 3RAE). The result 

obtained from the study shows that the administration of Phyllanthus niruri as an alternative 

medicine could be effective against asthma and pneumonia. These findings also suggest that 

there exists massive pharmacological potential in developing the bioactive compounds of 

Phyllanthus niruri as a cheap and effective drug to be utilized in the treatment of respiratory 

illnesses such as asthma and pneumonia. Despite this promising potential, further studies 

should be carried out as more research would be required to aid the progression of drug 

development from these bioactive compounds of the plant. 
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Coronavirus disease, globally declared by the World Health Organization (WHO) as a 

pandemic is a Severe Acute Respiratory Syndrome (SARS). It occurs as a consequence of 

infection by the SARS-CoV-2 virus, exhibiting clinical manifestations ranging from fever, 

fatigue, cough, shortness of breath to other respiratory complications. The coronavirus 

disease is mediated by the SARS-CoV-2 main protease (PDB ID: 6LU7). This main protease 

is the basic, functional component in the viral infection of the SARS-CoV-2 virus, binding to 

the Angiotensin-Converting Enzyme 2 (ACE2) receptors of the human cell, causing the viral 

disease. Nevertheless, the mode of treatment of this disease is targeted towards the inhibition 

of SARS-CoV-2 main protease. Hence, this study evaluates the inhibition of the 

SARS-CoV-2 main protease by bioactive compounds of the Phyllanthus niruri and Xylopia 

aethiopica using the Molecular Operating Environment (MOE program) 2015 via a virtual 

screening in an in silico analysis. Docking results thus showed that the compounds 

Repandusinic acid from Phyllanthus niruri and (+/-)-Grossamide from the Xylopia aethiopica 

had the highest affinity to the SARS-CoV-2 main protease having the binding energies of 

-9.16 and -8.89 kcal/mol, respectively. This suggests that these bioactive compounds are 

potential candidates for the treatment of coronavirus disease due to their high inhibitory 

activity against the SARS-CoV-2 main protease. Therefore, there is a need for further 

research in terms of in vitro, in vivo and clinical trials to establish the link between the 

bioactive compounds and the SARS-CoV-2 main protease. This could lead to the 

development of drugs against coronavirus disease. 
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Selenium nanoparticles (SeNPs) have advantages over other nanomaterial because of the 

promising role of selenium in the stabilization of the immune system and activation of the 

defense response. The synthesized nanoparticles were characterized using different 

biophysical methods, including UV–Vis spectrophotometry, XRD, FT-IR and SEM. 

Furthermore, we have evaluated the toxicity of selenium nanoparticles synthesized using 

Culex quinquefasciatus larval extract against the dengue vector, Aedes aegypti and the filarial 

vector, Culex quinquefasciatus. The Ultra Violet–visible spectra of SeNPs assisted by C. 

quinquefasciatus mosquito larvae extract peaked at 295nm. Fourier Transform Infrared 

Spectroscopy (FTIR) analysis revealed the active metabolites of the C. quinquefasciatus 

mosquito larvae responsible for biogenic reduction and capping of the SeNPs. The X-Ray 

Diffraction peaks in the spectrum revealed the hexagonal structures which confirm the high 

degree of nanoparticle crystallization in selenium particles. The morphology of 

biosynthesized Selenium nanoparticles studied under Scanning Electron Microscopy (SEM) 

revealed that they are spherical in shape with smooth surface. Furthermore, the observed 

LC50 values have shown the larvicidal potential of the biosynthesized SeNPs against Aedes aegypti 

and Culex quinquefasciatus. Mosquito larval extract is an excellent reducing and capping 

agent for the preparation of selenium nanoparticles. We conclude that the vector mosquitoes 

themselves act as mediator in synthesis of nanoparticles for effective control of the vector 

mosquitoes. 
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Venoms of different animals or organisms (bees, snakes, wasps, and scorpions), represent 

promising candidates against various diseases. Therapeutic usage of different venoms dates 

back to Ancient Egypt (4000 BC), and was later applied by Hippocrates, Aristotle, and Galen, 

during the Greek and Roman historical periods. In Traditional Chinese Medicine and other 

historical practices, the venom was introduced for inflammatory diseases such as rheumatoid, 

arthritis, tendonitis, fibrosis, lupus, and multiple sclerosis. Venom of insects is a rich source of 

secondary metabolites such as peptides, proteins, enzymes, and volatile metabolites including 

phospholipase A2, antigen 5, mastoparan, decoralin. melittin, apamin, secapin, adolpanin, 

tertiapin, apamin, etc
[1]

. Venom and its constitutes have many biological functions as anticancer, 

anti-inflammatory, antitumor, anticoagulant, antibacterial, antifungal, antiviral, etc., Recently, 

the venom display a potential role in nanotechnology and nanoscience aspects. For example., 

Wasp venom is used for green fabrication some of metallic nanoparticles like silver and gold 

with potential antimicrobial activities. Furthermore, some peptides (CPPs; cell-penetrating 

peptides) have been used in drug delivery applications as nano-carriers for macromolecule 

delivery systems. However, the venom and its constituents have wide of biological activities, 

some severe side effects like allergy and ssensitization effect limits their future development 

and clinical application. Ongoing research is addressing practical issues including 

standardization, toxicity, and stability 
[2]

.  
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Figure 1. venom as a source of bioactive compounds and its biological activities and application.  
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Nanotechnology has garnered increasing popularity in the last few years 
[1]

. Green synthesis 

of nanoparticles is comparatively safe and eco-friendly 
[2]

. Zinc oxide nanoparticles are 

cost-effective and biocompatible 
[3]

. Cordyceps militaris is a medicinal mushroom fungus that 

belongs to the family Clavicipitaceae [4]. The present study deals with using the aqueous 

extract of C. militaris to biosynthesize zinc oxide nanoparticles. The synthesized 

nanoparticles were characterized using UV-Visible spectroscopy, FT-IR, XRD, SEM, 

HR-TEM, EDX, Particle size and Zeta potential analysis. The nanoparticles showed the SPR 

peak at 354 nm. FT-IR analysis exhibits a sharp peak at 432.05 cm-1 that demonstrates the 

distinctive Zn-O bond. Cor-ZnO nanoparticles had an average particle size 12.4 nm and were 

found to be crystalline as obtained from XRD analysis. EDX analysis confirmed the presence 

of zinc and oxygen. The nanoparticles were agglomerated and spherical. From particle size 

analysis data, the average size of the synthesized nanoparticles was calculated to be 1.83 nm 

with a Polydispersity index of 0.29. Zeta potential of -6.42 mV indicates the moderate 

stability of the nanoparticles. Various in-vitro biological activities such as Brine shrimp assay, 

antidiabetic, antimicrobial, anticancer and antioxidant activities were performed, and the 

nanoparticles were found to possess considerable activity. 
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Trichosanthes dioica fruit pericarp has a powerful hypolipidemic and anti-oxidant properties. 

Wistar rats were divided into five groups (n = 30). The normal control group received vehicle 

and standard diet throughout the experimental period. GAroups II, III, IV, V were given a 

high-fat diet and free access of water for 21 days. Experimental groups IV and V were given 

high fat diet along with dioica extract 400 and 800 mg/kg, respectively. Blood was collected at 

21 days, and lipid profile estimation was performed. The phytochemical screening was 

performed by different phytochemical screening methods. Lipid peroxidation and catalase 

activity were done by taking a liver tissue sample. The phytochemical screening of extract 

showed good results and indicate the presence phyto-consituent in extract. DPPH scavenging 

activity of T. dioica was found to be 65.79% at a concentration of 100 μg/mL extract while that 

of the control was 94.06%. The Wistar rats fed on a high-fat diet with T. dioica showed a 

significant decrease in TC, TG, VLDL, LDL level, and rise in HDL level. The lipid 

peroxidation and catalase activity of methanol extract of T. dioica were significantly reduced 

with individual comparison with all groups. The methanol extract of T. dioica has the 

hypolipidemic effect, which showed a decrease in TC, TG, VLDL, LDL level, and increases in 

HDL level in Wistar rats. It also has anti-oxidant properties. In this study, we have evaluated 

the anti-oxidant and the anti-hyperlipidemic activity of T. dioica in high-fat diet-induced 

hyperlipidemia in Wistar Rats. 
[1-5]

. 
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Oleaeur opaea (Olives) which belongs to the family of Oleaceae, widely used in traditional 

medicine to treat different diseases like cardiovascular disease, diabetes, blood pressure and 

rheumatism. The present study aims to analyse the phytochemical components of O. 

europaea leaves using three different solvents. The quantitative and qualitative analysis was 

performed to examine the presence of secondary metabolites
[1]

. The quantitative analysis 

including estimation of Chlorophyll, protein, carbohydrate, total flavonoids and total phenolic 

content
[2-4]

 were performed. In vitro antioxidant assay was performed to evaluate the 

antioxidant capacity of O. europaea leaves
[5] 

and the qualitative analysis was performed by 

using gas chromatography-mass spectrometry (GC-MS) to characterize the phytochemical 

constituents present in O. europaea leaves
[1]

. The qualitative analysis results displayed the 

existence of the following different secondary metabolites like flavonoids, saponins, steroids, 

alkaloids, tannins and phenols. The findings suggested that acetone extracts displayed a 

higher yield of phytoconstituents than ethanol and aqueous extract. The leaf extracts 

exhibited maximum free radical scavenging effect in the DPPH assay in the sequence of 

Ethanol<Acetone<Aqueous. The GC-MS analysis of leaf extracts of three different solvents 

as, aqueous, acetone and ethanolic extracts revealed the presence of compounds like 

oleuropein, caffeic acid, hydroxytyrosol, luteolin, rutin, quercetin, vanillin, apigenin-7-O- 

glucosideandapigenine. 
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4. Baba SA, Malik SA. Journal of Taibah University for Science, 2015, 4, 449-454. 

5. Katawal I, Kharel GP, Poudel BH. Biol Chem Res, 2016, 234-245. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

235 

 

OL129: Phytochemistry and GC-MS analysis of Scabiosa stellata 

L. n-hexane extract 
 

Rahmouni N
1,2

, Laib S
2
, Pinto DCGA

3
, Silva AMS

3
 

1Unité de Recherche et Valorisation des Ressources Naturelles, Molécules Bioactives et Analyse 
Physico-chimiques et Biologiques, Université des Frères Mentouri Constantine1, Algérie 
2Faculty of Natural and Life Sciences (SNV), University of Batna 2, Algeria 
3Department of Chemistry & QOPNA, University of Aveiro, 3810-193 Aveiro, Portugal 

 

Algerian plants are a main part of African plants, estimated by 3000 species belonging to 

several botanical families, are characterized by their floral diversity: Mediterranean and 

Saharan. These species are mostly spontaneous with a significant number (15%)
 
of endemic 

species which encouraged us to undertake this work in order to search for potentially active 

molecules in Scabiosa stellata spacies., a plant of dry sunny grassland and rocky hillsides 

belonging to the Scabiosa genus. This genus is the main and the most significant member of 

the Dipsacaceae family. LC-MS/MS
n 
allows to identify 25 compounds (phenolic ones) which 

are important, such
 
as chlorogenic acids and flavonoids(80%). luteolin-6-C-glucoside and 

4-O-caffeoylquinic acid are the major compounds. The phytochemical study allowed the 

isolation of 13 compounds which structures were unequivocally established by MS and NMR 

experiments (
1
H, 

13
C, COSEY, HSQC and HMBC). 
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Cochlospermum angolensis Welw. (borututu) is a widespread tree in Angola used by traditional 

healers for the prevention and treatment of hepatic diseases and for the prophylaxis of malaria, 

since antiquity
[1]

. This plant is available as dry material for infusion preparation and is also 

used for the formulation of pills, capsules, and syrups, among others. In this work, the aim was 

to evaluate the proximate composition and energetic contribution of borututu as well as its 

composition in sugars, organic acids, fatty acids, and tocopherols. Furthermore, the antioxidant 

activity (TBARS assay) of three different formulations (infusion, pills, and syrup) was assessed 

and compared, as well as their phenolic profile. 

Carbohydrates and fat were the major and the minor components of the studied borututu dry 

barks, respectively, with an energetic contribution of 384 kcal/100 g. Fructose was the most 

abundant sugar, followed by sucrose, trehalose, and glucose. Oxalic, malic, and citric acids 

were present in higher amounts, but shikimic and fumaric acids were also detected. Among the 

fatty acids found in borututu, a prevalence of saturated fatty acids was observed, followed by 

polyunsaturated and monounsaturated fatty acids. β-Tocopherol was the most abundant of the 

four isoforms found in the sample, followed by δ-, α- and γ-tocopherol. Borututu infusion was 

the formulation revealing the highest antioxidant activity. Ellagic acids, methyl ellagic acids, 

eucaglobulin/globulusin B and (epi)gallocatechin-O-gallate were the compounds present in all 

the different formulations. The highest concentration of phenolic compounds was found in the 

infusion extract. Protocatechuic acid was the most abundant phenolic compound in the 

infusions, the only preparation where it was detected, whereas (epi)gallocatechin-O-gallate 

was the main phenolic in the pills and eucaglobulin/globulusin in the syrup. In general, 

borututu proved to be a good source of phytochemicals such as phenolic compounds, with the 

infusions revealing the best bioactive properties. 
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Salvia (sage), the largest genus of the Lamiaceae family with over 1000 species found 

throughout the world, is one of the most important medicinal genera among this family. Salvia 

species are rich sources of terpenoids with diverse biological activities such as antimicrobial, 

antioxidant, cytotoxic, antiprotozoal, antidiabetic, etc [1, 2]. Here, in continuation of our 

phytochemical analyses on S. grosshiemii [3], we have reported the isolation and identification 

of further oleanane and ursane type triterpenoids. 

The aerial parts of S. grosshiemii were extracted by dichloromethane. After evaporation of the 

solvent under reduced pressure, the residue was subjected to different chromatographic 

techniques such as open- and flash- column chromatography along with analytical-, and semi 

preparative- high pressure liquid chromatography (HPLC).The structure of compounds were 

determined through 
1
D (1H- and 

13
C-NMR (APT)) and 2D NMR techniques (HSQC and 

HMBC) and HPLC -Diode Array Detector-Electrospray Ionization Mass Spectroscopy 

(LC-DAD-ESIMS) data. 

As result, seven oleanane and ursane type triterpenoids were identified including 

2α-hydroxy-3β-acetoxy-olean-9(11), 12-diene (1); 2α-acetoxy-3β-hydroxy-olean-9(11), 

12-diene (2); 3β-acetoxy-olean-18-ene,2α, 11α-diol (3); 2α-hydroxy-3β-acetoxy-urs-9(11), 

12-diene (4), 2α-acetoxy-3β-hydroxy-urs-9(11), 12-diene (5), 3β-acetoxy-urs-12-ene-2α, 11α- 

diol (6), and 2α, 3β-diacetoxy-urs-9(11), 12-diene (7). In this presentation we will describe 

the key NMR features of the structures and also in silico antidiabetic and anticancer activities 

of the isolated compounds. 

Simple pentacyclic ursane and/or oleanane triterpenoids are common in Salvia species [3]. In 

our previous study, we have introduced S. grossheimii as the third member of Salvia species 

which is including highly hydroxylated ursane and oleanane triterpenoids with hydroxyl 

groups at C-1, C-11, and/or C-20. Here, in addition to two highly hydroxylated triterpenoids, 

we have identified five simple oleananes and ursanes with common functionalization at C-2 

and C-3 along with a conjugated Δ 
9(11),12(13)

 diene moiety.  
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The stem bark, seed and leaf extracts of Prosopis juliflora were evaluated under laboratory 

conditions for their insecticidal effect against cotton (Aphis gossypii Glover) and groundnut 

(Aphiscraccivora) aphids at 1, 2.5, 5, 10 and 15% concentrations. The highest observed 

mortalities caused by methanol and dichloromethane extracts, in 12 h, were 83.33 and 

86.67% for groundnut and cotton aphids, respectively. The LC95 of the methanol and 

dichloromethane extracts of the leaves were 4.25%, and 5.26%, respectively. On the other 

hand, the LT95 values were 1.25 and 4.70 h in methanol and dichloromethane extracts, 

respectively, and 4.77 h for oils obtained by Soxhlet extraction. In all extracts, the efficacy 

increased with increase in concentration. The bioassay results showed that after 24 h all 

extracts demonstrated maximum mortality. The obtained results suggested that 

bioinsecticides can be made from methanolic extracts of the leaves of P.juliflora for use in 

integrated pest management. Two compounds, 4-(2-aminoethyl)phenol (1) and 

3-O-methyl-chiro-inositol (2) were isolated from the leaves of the methanolic extract. 

Structural elucidations of the compounds were based on their 1H NMR, 13CNMR, UV and 

IR spectra.  
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Plant extracts with antioxidant properties are components of many commercial mixtures of 

pro-health properties. Free oxygen radicals can cause many diseases. The human body has 

specific defense mechanisms, although in states of disturbed homeostasis it is necessary to 

supplement the diet with supporting compounds. Such ingredients can be plant extracts, which 

are the source of many phenolic compounds. The development of optimal proportions of the 

ingredients of herbal mixtures determines their biological properties. Components of mixtures 

may show synergistic properties that can be determined using the statistical mixture design 

method 
[1-3]

. The aim of the presented study was to optimize the composition of a herbal 

mixture with antioxidant properties using statistical modeling. To model antioxidant properties, 

freeze-dried extracts of Magnifera indica (mango), Vaccinium corymbosum (highbush 

blueberry) and Aronia melanocarpa (black chokeberry) were used. The dependent variable 

was the percentage of inhibition determined by reaction with DPPH reagent. Single extracts 

showed an inhibition percentage of 62.0, 88.1, and 80.8%, respectively. Using the Mixture 

Design method, the synergism of the antioxidant activity of the ingredients of the herbal 

mixture was demonstrated. The mixture of tested extracts in the proportion of 70:25:5 v/v 

(mango: highbush blueberry: black chokeberry) showed 91.5% inhibition. 

Statistical modeling may be used to determine optimal mixing proportions, at which herbal 

mixtures exhibit the highest synergistic properties. 
 

1. Kim M B, Ko J Y, Lim S B. Journal of Food Processing and Preservation, 2017, 3, e12897. 

2. Rahim N F A, Muhammad N, Abdullah N, et al. Food Res, 2020, 2042-2048. 

3. Ranneh Y, Bakar M F A, Ismail N A, et al. Saudi Journal of Biological Sciences, 2021. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

240 

 

OL134: Phytochemical characterization, antioxidant, anticancer, 

and anti-mutagenic activities of buds, flowers, leaves and fruits of 

Myrtus communis L. 
 

Etil Guzelmeric
1,
*, Pırıl Ugurlu

2
, Cansel Celik

1
, Nisa Beril Sen

1
, Sinem Helvacıoglu

2
, 

Mohammad Charehsaz
2
, Murat Erdogan

1
, Hasan Kırmızıbekmez

1
, Ahmet Aydın

2
, Erdem 

Yesilada
1
 

1Yeditepe University, Faculty of Pharmacy, Department of Pharmacognosy, Kayisdagi Cad., Atasehir, 34755, 
Istanbul, Turkey 
2Yeditepe University, Faculty of Pharmacy, Department of Toxicology, Kayisdagi Cad., Atasehir, 34755, Istanbul, 
Turkey 

 

The leaves and fruits of Myrtus communis L., (Myrtaceae) have been traditionally used to 

treat diarrhea, peptic ulcer, hemorrhoid, inflammation etc.
[1]

. Herein, we aimed to compare 

the chemical compositions, antioxidant, anticancer, and anti/-mutagenic activities of 

hydroalcoholic extracts prepared from the buds, flowers, leaves and fruits of M. communis. In 

this study, quercitrin, myricitrin and myricetin 3-O--galactopyranoside were determined to be 

common compounds in all M. communis parts by HPTLC, MS, and NMR spectroscopy. The 

newly developed HPLC method was validated and used to standardize the extracts over 

quercitrin and myricitrin contents. The highest quercitrin content was found in buds as 

18.5±0.1 mg/g whereas the highest myricitrin content was calculated in leaves as 25.0±0.4 

mg/g. The highest antioxidant activity was determined in buds by DPPH and FRAP tests. 

Additionally, HPTLC-DPPH revealed that luteolin, gallic acid, quercitrin, myricitrin and 

myricetin 3-O--galactopyranoside mainly contributed to the antioxidant activity of the 

extracts. The hydroalcoholic extract prepared from the leaves exhibited the highest anticancer 

activity against human colorectal cancer cell line, HT-29 with IC50 value of 8.2 µg/mL in 

WST-1 assay. None of the samples in the Ames test were found to be mutagenic at all tested 

concentrations. In fact, results of the anti-mutagenicity assay revealed that leaves exerted the 

strongest anti-Salmonella typhimurium mutagenic activity against the tested strains. 

Consequently, the leaves of M. communis deserve to be deeply investigated in terms of its 

potential anticancer drug against colon cancer. 
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Alzheimer‘s disease (AD), a progressive neurodegenerative disorder, affects over 50 million 

people worldwide and represents the most common form of dementia and the fifth leading 

cause of death 
[1,2]

. AD is associated with memory impairments and cognitive decline, 

although several neuropsychiatric symptoms, such as anxiety, depression or apathy were also 

observed in the early stages of the disease
 [3,4]

. Zebrafish (Danio rerio) was successfully used 

to simulate AD pathology
 [5]

. Cotinine (COT) and 6-hydroxy-L-nicotine (6HLN) are two 

nicotinic derivatives that possess pro-cognitive and antioxidant properties in different rat 

models of AD, eluding the side-effects of nicotine (NIC), their precursor. The current study 

aimed to evaluate the effects of COT and 6HLN on memory deficits, anxiety-like behavior 

and oxidative stress in the scopolamine (SCOP)-induced zebrafish model of AD. For this, 1 

and 2 mg/L of COT and 6HLN were administered to zebrafish that were previously treated 

with SCOP (100 µM). The memory performances were assessed in Y-maze and novel object 

recognition (NOR) tasks while the anxiety-like behavior was assessed in novel tank diving 

test (NTT). The biochemical parameters of oxidative stress were monitored from brain 

samples and RT-qPCR analysis was used to measure the egr1 and nrf2a gene expression. 

Data were statistically analyzed using one-way ANOVA and Tukey‘s multiple comparison 

tests. Our results indicated that COT and 6HLN mitigated the SCOP-induced memory 

deficits and anxiety in the specific behavioral tasks. The biochemical analysis revealed that 

both compounds reduce brain oxidative stress. Also, COT and 6HLN increased the egr1 and 

nrf2a genes expression in the brain of the zebrafish treated with SCOP suggesting a potential 

pro-cognitive and antioxidant effect of the treatment. Taken together, our results suggest that 

COT and 6HLN might represent new therapeutic agents for ameliorating AD-like condition. 
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Baicalein 5,6-dimethyl ether, a bioactive flavonoid isolated for the first time from Alnus rugosa 
[1]

, was explored for its capability to relieve memory deficits
 [2]

 and decrease oxidative stress 
[3]

. 

We examined the neuropharmacological effects of baicalein 5,6-dimethyl ether on 

scopolamine (Sco)-induced zebrafish (Danio rerio) anxiety, amnesia, and brain oxidative 

stress and attempt to elucidate the underlying mechanisms. Anxiety-like behavior, exploratory 

behavior and memory performance were measured using novel tank-diving test (NTT), Y-maze, 

and novel object recognition (NOR) tests. For 10 days, baicalein 5,6-dimethyl ether (1, 3, and 5 

µg/L) was administered through im-mersion, whereas Sco (100 μM) was delivered 30 min 

before behavioral tests. Treatment with baicalein 5,6-dimethyl ether reduced anxiety and 

memory impairment, and increased exploratory behavior in specific tests, along with 

significant protection from neuronal oxidative stress in the brain tissue of Sco-treated zebrafish. 

Antioxidant and anti-acetylcholinesterase (AChE) activities of baicalein 5,6-dimethyl ether in 

the Sco-induced zebrafish were further confirmed using in vivo as-says. In Sco-treated 

zebrafish, baicalein 5,6-dimethyl ether regulated cholinergic function by in-hibiting AChE 

activity. Baicalein 5,6-dimethyl ether may be a promising candidate compound for treating 

anxiety and amnesia by restoring cholinergic activity and reducing brain oxidative stress, 

according to our findings. 
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OL137: Advancements in Nanotechnology for Food Science and 

Industry 
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The food industry will be impacted by the acceleration of nanotechnology, its creative 

applications and constant advancements. Nanostructured materials are utilized to encapsulate 

food components, packaging and nanosensors. These materials make the compound more 

soluble, bioavailable and increase its delivery speed, while also keeping the active 

components safe throughout production and storage. The review outlines the effects of 

nanotechnology on food systems and describes the outcomes of antimicrobial nanostructural 

materials on bacteria. It also highlights the characteristics of food-nanotechnology along with 

its existing and possible future applications in food science. The potential for nanoparticles to 

be used in the food industry to supply customers with safe, contaminant-free food and to 

increase the acceptance of the food due to its enhanced functional characteristics has been 

summarized as well. 
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delivery of curcumin and quercetin nanoparticles 
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RCMP), 30450 Perak, Malaysia 

 

Compared to conventional chemotherapeutic drugs, plant-based molecules are considered 

safer for the cancer treatment. These compounds possess high antioxidant and 

anti-inflammatory effects which are beneficial to treat oxidative-stress and inflammation 

associated cancer events
 [1,2]

. However, limited solubility of the compounds is one of the 

major drawbacks which has significantly hampered the applications in cancer treatment. In 

this study, curcumin and quercetin was fabricated into nanoparticles and delivered as 

inhalable formulation to target lung cancer cells (A549) and evaluated for its toxicity in 

healthy cells (Beas-2B). The in vitro MTS toxicity results revealed that the combination 

delivery of curcumin and quercetin was more potent towards A549 cells compared to single 

delivery. The combination formulation further demonstrated higher induction of apoptosis via 

reduction of ATP content, increased intracellular ROS content, increased cytochrome C 

release and mitochondrial depolarization in A549 cells. In addition, higher cell cycle arrest at 

G2/M was observed in combination formulation compared to single formulation. Previous 

reports have confirmed that the combination of curcumin and quercetin could synergistically 

enhanced the apoptosis of various cancer cell lines (gastric cancer and triple-negative breast 

cancer cell lines) via multiple mechanism of action such targeting mitochondrial pathway and 

activating tumor suppressor genes (breast cancer type 1 susceptibility protein)
[3,4]

. The 

induction of cell death via higher production of ROS were also observed
[5]

. Interestingly, our 

study demonstrated that curcumin and quercetin nanoformulation (single or combination) 

were non-toxic towards Beas-2B cells. In conclusion, curcumin and quercetin nanoparticles 

could be considered for lung cancer treatment owing to the simultaneous activation of 

multiple anticancer activities as well as well-tolerated by healthy cells.  
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Naturosomes (also known as herbosomes/phytosomes) are amphiphilic phospholipid 

complexes of drugs bearing active hydrogen and emerged as a promising approach to 

enhancing active constituents' bioavailability 
[1]

. Boswellic acids are pentacyclic triterpenic 

acids isolated from the oleo gum resin of Indian variety i.e. Boswellia serrata (Burseraceae), 

and used to treat rheumatoid arthritis and osteoarthritis 
[2]

. The present research investigation 

aims to develop, characterize and evaluate nanovesicular naturosomal delivery of Boswellic 

acids for their anti-arthritic potential. Phyto-phospholipid complex of Boswellic acids was 

prepared by solvent evaporation technique using QbD approach
[3]

. The prepared naturosomal 

formulations were evaluated for physicochemical (particle size and zeta potential analysis) 

and functional attributes. The FTIR, DSC, PXRD, Photomicroscopy, SEM and TEM studies 

indicated the successful formation of vesicular drug-phospholipid complex. The apparent 

solubility, in-vitro dissolution, and ex-vivo permeability studies indicated a significant 

improvement in the aqueous solubility, the drug release, and the membrane permeation of the 

Boswellic acids from the naturosomes, respectively. Boswellic acid naturosomes were 

formulated in topical gel formulations and subjected for skin irritation study, ex-vivo 

permeation in rat skin and in-vivo anti-arthritic efficacy by formlain induced paw oedema 

animal models
[5]

. The present study confirmed naturosomes as a promising strategy to 

improve the aqueous solubility and bioavailability of Boswellic acids. 
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OL140: Bioflavonoid based phytosynthesis of titanium dioxide 

nanoparticles, characterization and biological evaluation 
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Nanotechnology is stated as controlling or reforming the matter at an atomic and molecular 

level in a size range around 1-100 nm
[1]

. Owing to easier steps for synthesis, low-priced and 

eco-friendly nature, phyto-mediated fabrication of nanoparticles captivated the attention of 

researchers
[2]

. The current research study deals with bioflavonoid i.e. Rutin mediated 

phyto-synthesis of titanium dioxide nanoparticles. Further, fabricated nanoparticles were 

subjected to characterization techniques such as UV-Visible spectroscopy, XRD, FTIR, SEM, 

EDX, HR-TEM, PSA 
[3]

, and zeta-potential studies and in-vitro biological evaluation such as 

antioxidant, antidiabetic, antibacterial, anticancer and toxicity studies. The UV-Visible 

spectrum of uncalcined TiO2 NPs exhibited two absorption peaks at 321 nm and 485 nm 

whereas, calcinated TiO2 NPs demonstrated a prominent absorption peak at 319 nm. FTIR 

peak at 626.87 cm
-1 

ascribed to Ti–O stretching vibrations confirmed the formation of TiO2 

NPs. XRD spectrum of uncalcined TiO2 NPs didn‘t show any distinct diffraction peaks 

revealing its amorphous nature, while calcinated TiO2 NPs showed distinct diffraction peaks 

revealing its crystalline anatase form. SEM and TEM images helped to understand the 

uniform spherical structure of the synthesized NPs. EDX analysis exhibited the mineral 

content viz. titanium, oxygen and carbon. From particle size analysis data, the mean particle 

size was found to be 68.01 nm with a polydispersity index of 0.0623. The zeta potential of 

-24.38 mV suggested the good stability of NPs. In-vitro biological studies confirmed that 

synthesized TiO2 NPs have significant antioxidant, antibacterial, and antidiabetic activity 

with the least toxicity. 
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OL141: Synthesis of arabinoxylan-catechin and ferulic acid 

conjugates: Structure, conformation characterization and 

bioactive potential 
  

Yan Liu, Xingyue Xiao, Qingbin Guo*  
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of Science and Technology, Tianjin 300457, China 

  

Catechin and ferulic acid (FA) each was covalently linked to arabinoxylan (AX) by free 

radical catalyzed reaction and (CDI) based chemical coupling method. The conjugates 

obtained were named AC and AF, respectively. FT-IR spectroscopy and 
1
H NMR analysis 

showed that catechin and FA successfully grafted onto the AX molecules. Compared to AX, 

the conjugates showed overall decreased Mw and water solubility and increased chain rigidity. 

These properties were all highly impacted by the types of phenolic acid and DS of conjugates. 

As for the bioactive properties, both conjugates showed higher antioxidant and 

immunomodulatory activity than AX alone. The in vitro fermentation test showed that the 

Mw degradation, pH decrease and total short-chain fatty acid (SCFA) production of AX 

during fermentation were significantly delayed after grafting. This study showed that 

polysaccharide-polyphenol conjugates could be treated as novel dietary fibres with enhanced 

functional/bioactive properties, potentially being utilized as functional foods and medicine. 
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Silver nanoparticles are increasingly considered given their application in different scientific 

and industrial fields. Green silver nanoparticles (AgNPs) are produced in different types from 

medicinal and agricultural plant species. This study focused on investigating the effects of 

AgNPs on yield, selected morphological traits, and biochemical composition of thyme 

(Thymus vulgaris L.) exposed to UV stress for which a factorial experiment was conducted 

based on a completely randomized design in three replications with two factors including 

biosynthesized AgNPs at three rates of 0, 50, and 100 mg/L and UV-B exposure for 0, 30 and 

60 minutes in 2018-2019. Morphological and biochemical traits were found to be affected by 

UV radiation significantly. As UV-B exposure time was increased from 0 to 60 minutes, total 

dry weight was decreased, but essential oil percentage was increased. The interaction of 

UV-B radiation and AgNPs was significant for essential oil yield. UV-B enhanced the 

biochemical composition in some of the studied traits, but it is regarded as stress and 

decreased plant growth and yield. On the other hand, AgNPs had an alleviating impact on 

UV-B stress and enhanced plant growth and yield. Eventually, when these factors interacted, 

growth and yield were improved and biochemical compounds were increased.  
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The search for new candidates in antimicrobial drug development is critical due 

to several problems such as poor bioavailability and microbial resistance 

development associated with current drugs. Royal jelly has earned significant 

scientific and commercial interest due to its beneficial properties arising from 

its unique composition of proteins/peptides, fatty acids, sugar and lipids. A 

potent antibacterial peptide royalisin (Fig.1) was isolated from royal jelly in the 

1990s, but due to the poor natural abundance, extensive studies on its 

structure-activity relationship have not been carried out in detail to date. In the 

current work, we isolated 51 residue long royalisin from royal jelly assisted by 

RP-HPLC and mass spectrometry (MS). For the first time, the peptide was 

synthesized using Fmoc solid-phase peptide synthesis, followed by oxidative 

folding to produce the native peptide. The structure was elucidated by a 

combination of techniques including MS, MS-MS, and LC-MS. The yield 

peptide was screened as antimicrobial activity against gram positive 

(Staphylococcus aureus) and gram negative bacteria (Escherichia coli and 

Pseudomonas aeruginosa) The synthetic peptide exert antimicrobial properties 

against S. aureus, E. coli and P. aeruginosa with MIC 5, 12, 18 µg/ml, 

respectively.  
 

 
Fig. 1: Royalisin as antimicrobial peptide isolated from royal jelly 
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Protein modification by chemical reagents has played an essential role in the treatment of 

human diseases
[1,2]

. However, the reagents currently used are limited to the covalent 

modification of cysteine and lysine residues
[3,4]

. They combined these molecular probes with 

activity-based protein profiling (ABPP) technology to discover a series of highly active 

amino acid sites and new drug targets, which provided an important basis for drug discovery 

and disease treatment. Acidic amino acid residues include glutamic acid and aspartic acid in 

organisms, which account for 12.1% of the total amino acid residues, especially some acidic 

amino acid residues play a key role in maintaining protein structure and function
[5]

. Despite 

the fact that the carboxyl residues are crucial for maintaining the protein function, few 

selective labeling reactions are currently available. Here, we describe a novel reactive probe, 

3-phenyl-2H-azirine, that enables chemoselective modification of carboxyl groups in proteins 

under both in vitro and in situ conditions with excellent efficiency. Furthermore, 

proteome-wide profiling of reactive carboxyl residues was performed with a quantitative 

chemoproteomic platform. 
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Banana is rich in various bioactive compounds viz. flavan-3,4-diols, catechin, epicatechin, 

epigallocatechin, and gallic acid.  The aim of this study was to develop banana based 

probiotic formulation targeting an improved viability of the cells. Probiotic cells 

(Lactobacillus rhamnosus GG) were encapsulated in spray dried banana powder, 

maltodextrin at varied concentration (0-4%, 10.8-14.8%), whereas guar gum was kept 

constant (0.2%). All the non-dairy probiotic formulations were spray dried in a tall type spray 

dryer at static process condition (Inlet air temperature 130 ℃; Outlet air temperature 50±2 ℃; 

Inlet feed flow rate 6 mL/min and air pressure 2kg/cm
2
). The effects of non-dairy encapsulate 

on encapsulation efficiency, recovery, physical properties, colour, morphology, 

phytochemicals and antioxidant properties were studied. For all the tested formulae, 

encapsulation efficiency, recovery, moisture content, water activity, L*, a* and b* values 

obtained in range of 71.07-79.93%, 68.03-76.67%, 3.93-4.85% (wb), 0.12-0.21, 95.03-84.83, 

-0.87-1.63 and 8.77-9.8, respectively. The total phenol content and flavonoid content were 

found to be 0-22.63 mg/100 g, 0-2.93 mg/100 g.  The total antioxidant was determined in 

term of DPPH and ABTS assay, which was 20.84-61.56 % and 0.56-82.69%, respectively. 

The increase in concentration of banana powder, encapsulated L. rhamnosus GG cells 

exhibited better viability, recovery, total flavonoid content, total phenolic content, antioxidant 

activity, appearance with acceptable moisture content and water activity. The morphology of 

encapsulated L. rhamnosus GG was of almost spherical in shape and various sizes, with 

concavities typical of materials concentration produced by drying. There was no significant 

loss of viability of L. rhamnosus GG cells by using 3 and 4% banana powder with lower 

moisture content and water activity. As the unripe banana contains resistant starch, rapidly 

digestible starch, and slowly digestible starch which might be help in forming the film around 

the probiotic cells and enhancing their viability. Morphology of all formulation showed 

almost spherical in shape with dent but no fractures on surface confirmed the protection of 

probiotic cells. All the probiotic formulation showed the significant difference in total 

phenolic, total flavonoid, antioxidant activity (DPPH and ABTS), due to increase in 

concentration of banana powder. Hence, unripe banana can be used as encapsulate for 

encapsulation of probiotic cells. 
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Resistant starch is a kind of important carbon source for colon microorganisms
 [1]

. The study 

of its structure-function relationship is helpful to understand the mechanism of dietary 

nutrition in the body. In this paper, lotus seed resistant starch prepared by microwave-power 

method (MP-LRS3) and water-bath method (WB-LRS3). MP-LRS3 (150 g L
−1

 starch 

solution concentration, MP-LRS3-1: hot-air drying, MP-LRS3-2: freeze drying) and 

WB-LRS3 (hot-air drying, WB-LRS3-1: 150 g L
−1

 starch solution concentration, 

WB-LRS3-2: 300 g L
−1

 starch solution concentration) were used to determine the structural 

changes and establish their nutritional interactions with Bifidobacterium breve. The results 

showed four types all formed scale- and gully-like surface microstructures, and their crystal 

structure were B-type and the double helix structure did not make great changes. However, 

greater diffraction peak intensity was observed of MP-LRS3 at 18 ° and 19 ° compared with 

WB-LRS3, and higher crystallinity and tighter double helix were detected in MP-LRS3-1 

than the other three types. In the meanwhile, MP-LRS3-1 showed more effective proliferation 

promoting capability and higher adhesion value to Bifidobacterium breve than others. It 

might be related to structural differences of lotus seed resistant starch caused by different 

preparing methods. There was a positive correlation between the adhesion reaction and the 

ability to promote proliferation. It was speculated that the structural difference makes 

MP-LRS3-1 having stronger adhesion ability and proliferative effect than other LRS3 

samples. This result can provide a theoretical basis for improving the metabolism and 

probiotic action of resistant starch. 
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Ruscus aculeatus L. is a sub-shrub used in traditional medicine in different parts of the world, 

namely in Europe and the Iberian Peninsula
[1]

. Traditionally, the aerial parts are mainly used as 

diuretics and the underground parts are used for the treatment of urinary tract diseases and as a 

laxative
[2]

. In the present work, the aerial part, roots, and rhizomes of R. aculeatus were 

characterized regarding their bioactive properties in order to contribute to the knowledge of the 

chemical composition of this unexplored species. The plant material of R. aculeatus was 

harvested in April 2019 inside woodlands and hedgerows, in Valpaços, Portugal. Two distinct 

parts were gathered: the aerial part (cladodes or laminar stems and lateral branches) and the 

underground organs (rhizomes with roots). Hydroethanolic extracts and aqueous (infusions and 

decoctions) preparations from the two mentioned parts of the plant were prepared. 

Multi-resistant clinical bacterial strains (Enterococcus faecalis, Listeria monocytogenes, 

methicillin-resistant Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, 

Morganela morganii, Proteus mirabilis and Pseudomonas aeruginosa) were used to screen the 

antimicrobial activity and the antioxidant activity was evaluated through two different in vitro 

assays: inhibition of lipid peroxidation in brain homogenates by thiobarbituric acid reactive 

substances (TBARS) and oxidative hemolysis inhibition assay (OxHLIA). The cytotoxic 

activity was assayed using MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung 

carcinoma), HeLa (cervical carcinoma) and HepG2 (hepatocellular carcinoma) human tumor 

cell lines, and also a non-tumor cell line (porcine liver primary cells, PLP2). All extracts 

revealed antioxidant activity and potential to inhibit some of the assessed bacteria; except for 

the infusion of the aerial part (for the lines MCF7 and HepG2) and decoction extracts (line 

MCF7), all the remaining extracts presented effective results in the inhibition of the tested cell 

lines; the aqueous extracts of the aerial part and infusions of roots and rhizomes did not show 

cytotoxic effects in a non-tumor primary cell culture. This preliminary study provided 

innovative and interesting results in relation to the bioactive properties of this little-studied and 

explored wild plant. 
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Qiong bamboo shoots (QBS) is a low-sugar, low-fat, high-dietary fiber and high-protein food, 

which has great potential for reducing blood fat and blood sugar
[1-3]

. In the present study, we 

aim to understand the mechanism of how QBS reduces high fat diet (HFD) induced obesity in 

mice and what role of the gut microbiota plays during this process. Male C57BL/6J mice 

(5-week old) were fed with a HFD for 12 weeks to induce obesity and low-grade 

inflammation in contrast with control diet mice. Meanwhile, mice were treated with QBS, 

and body weight, fat accumulation, inflammatory markers and the composition of gut 

microbiota were monitored. The results show that administration of QBS markedly reduces 

HFD-induced body weight, fat accumulation and inflammation. Moreover, QBS reduces 

adipogenesis via activating the AMP-activated protein kinase (AMPK) signaling pathway. 

Finally, administration of QBS notably reverses HFD-induced gut microbiota dysbiosis by 

promoting the growth of Muribaculaceae, Lachnospiraceae_NK4A136 and Prevotellaceae 

UCG 001 and decreasing the ratio of Firmicutes/Bacteroidetes. Supplementation with QBS 

can prevent obesity-related metabolic disorders in HFD-fed mice and maintain intestinal 

integrity, and gut microbiota may play a key role in this process. 
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The design of industrial arrangements for waste valorization and recovery of valuable 

compounds is a strategy towards sustainable growth of the bioeconomy. In the beer industry, 

brewer‘s spent grains (BSG) are the main lignocellulosic by-product generated, accounting for 

20 kg per 100 L of beer. Therefore, innovative eco-friendly technologies to recovery 

value-added compounds from lignocellulosic biomass are a constant demand of the food 

industry. Subcritical water hydrolysis (SWH) is a green technology with a high potential for 

implementing and recovering value-added products. This study aimed to determine the effect 

of temperature on the recovery of bioactive compounds from brewery by-products (BSG) 

using SWH in semi-continuous mode. The subcritical process composed of a flow-through 

hydrolysis reactor (110 mL total volume) was operated under the following conditions: 

temperature (80, 130, and 180 °C); water flow rate (5 mL min
–1

); pressure (15 MPa); 10 g of 

raw material; during 1 h hydrolysis. The hydrolysate was characterized by the total phenolic 

compounds content and antioxidant capacity (DPPH and FRAP assay). The results 

demonstrate that the subcritical process operated with high temperature (180 °C) produced the 

highest content of phenolic compounds (9.44 mg/mL) when compared to 80 °C (0.28 mg/mL) 

and 130 °C (1.65 mg/mL). Furthermore, the hydrolysates presented positively Pearson‘s 

correlation coefficient between antioxidant activity and phenolic compounds, reaching 0.94. In 

conclusion, the findings obtained in the flow-through subcritical reactor provided new insight 

into the hydrolysis of BSG and recovery of bioactive compounds for food application. 
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Fucose and fucosylated oligosaccharides (FCO) have important value in the application of 

various industries owing to their functional activities. The degradation of microbial 

fucose-containing exopolysaccharide (FcEPS) is a promising strategy for obtaining FCO, and 

bacteriophage-borne glycanase is a useful tool for degrading FcEPS. Here, this work aimed to 

obtain FCO using bacteriophage-borne glycanase to depolymerize FcEPS from Enterobacter 

sakazakii and evaluate the prebiotic effects of FCO. 

Exopolysaccharide (EPS) was prepared by liquid fermentation and its monosaccharide 

composition was analyzed by HPLC. The isolation and purification of the bacteriophage 

targeting E. sakazakii via the double-layer plate method. FCO was prepared by using a 

combination of centrifugation and ultrafiltration after enzymatic hydrolysis of 

bacteriophage-borne glycanase. Structural characterization of FCO was performed by mass 

spectrometry and NMR spectroscopy analysis after purification using Bio-gel P4. The 

digestibility and fermentation characteristics of FCO were evaluated using in vitro 

fermentation system by intestinal microorganisms. In addition, the gene encoding the 

bacteriophage-borne glycanase of the E. sakazakii phage was determined using PSI-blast and 

HHPred. 

EPS of E. sakazakii was mainly composed of L-fucose, D-glucose, and D-galactose in a ratio 

of 2:1:1. A bacteriophage that produces glycanase capable of depolymerizing the FcEPS of E. 

sakazakii was successfully isolated from fresh sewage samples. The novel FCO were 

obtained after FcEPS of E. sakazakii was hydrolyzed using bacteriophage-borne glycanase. 

The obtained FCO were disaccharide fragments with backbones of 

β-D-Glcp-(1→4)-β-L-Fucp and α-D-Galp-(1→3)-β-L-Fucp, respectively. Compared with 

2‘-fucosyllactose, FCO were rapidly utilized by selected strain, producing more acetate, 

formate and lactate, resulting in a reduction in pH. Moreover, butyrate production of fecal 

microbiota was promoted using FCO as carbon source which was not found when using 

2‘-fucosyllactose as carbon source. 

This study demonstrated that the FcEPS of E. sakazakii was a reliable fucose-containing 

disaccharide source and that bacteriophage-borne glycanase was an effective degradation tool 

for obtaining FCO fragments from FcEPS. Although the structures of disaccharides are 

different from that of 2‘-fucosyllactose, the disaccharides may still become potential 

candidates for functional enhancement of milk products based on the results of in-vitro 

assessment of prebiotic effects. 
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Melissa officinalis L. (lemon balm) is a species of the Lamiaceae family which has been 

consumed for several decades in the form of decoctions, infusions or directly in food 

preparations. In addition to its recognized effects in helping digestion problems, rheumatism 

or headaches, several studies have demonstrated its antioxidant, hypoglycemic, 

hypolipidemic, antimicrobial, anticancer, antidepressant, anxiolytic, anti-inflammatory, and 

spasmolytic capacities. In this study it was aimed to compare three different extraction 

methods: infusion (100% water), maceration (80:20 ethanol: water) and ultrasound assisted 

extraction (UAE) under previous optimized extraction conditions (33.0 ± 3.2 min, 371.7 

±19.3 W and 39.9 ± 1.4% ethanol) in plants grown under sustainable cultivation on complete 

irrigation
 [1]

. The studied parameters included the bioactive evaluation through antimicrobial 

(microdilution method), antioxidant (thiobarbituric acid reactive substances - TBARS), 

cytotoxicity (sulforhodamine B) and antiinflammatory (RAW cells) assays. It was also 

studied the phenolic compounds and organic acids composition. According to the obtained 

results, eight phenolic compounds were identified and quantified, being rosmarinic acid the 

major one (107.1 ± 0.9 mg/g of extract). Except for lithospermic acid A isomer II (2.38 ± 

0.03 mg/g of extract) and hydoxysalvioanolic acid E (20.7 ± 0.1 mg/g of extract), the infusion 

revealed the lowest extraction of individual polyphenols, while the maceration recorded the 

highest extractability. On the other hand, the content of six out of the eight detected 

polyphenols for the ultrasound-assisted extraction was between the infusion and maceration 

methods. In terms of antioxidant activity determined through the TBARS assay, the infusions 

showed the highest activity (1.47 ± 0.05µg/mL), followed by UAE (2.14 ± 0.03 µg/mL) and 

maceration (5.79 ± 0.06 µg/mL). The antiinflammatory activity showed the opposite trend, 

with the maceration showing the strongest potential (114 ± 6 µg/mL), followed by infusion 

(292 ± 6 µg/mL) and UAE (316 ± 8 µg/mL). The antitumor properties were assessed in 5 cell 

lines, with the best results being recorded for maceration, except in Caco-2 cells, where 

infusion showed the best results (48 ± 1 µg/mL). All in all, these natural extracts are 

interesting ingredients, capable of replacing counterparts of synthetic origin, and may find 

wide applications in the industrial sector (e.g., food, pharmaceutical and cosmetic companies). 

Besides, a great potential of using the leaves of M. officinalis to obtain extracts enriched in 

rosmarinic acid was presented, which may be included in developmental strategies for 

increased plant production.  
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Most studies about the bioactivities of flavonoids, such as dihydromyricetin, have been 

carried out in vitro using mammalian cell culture models 
[1]

. However, dihydromyricetin has 

been observed to be highly unstable in commonly used Dulbecco's modified Eagle's medium 

(DMEM), while the underlying degradation mechanism is not clear yet. Therefore, in the 

present study, the stability of dihydromyricetin in DMEM was investigated in parallel with 

experiments analyzing its metabolism using UPLC-MS/MS analysis. At 37 ℃ in DMEM, 

dihydromyricetin was gradually converted into several new products including dimers and 

their oxidation products, ring-cleavage products, as well as isomers. The structures of the 

degradation products were deducted based on mass spectrometry analysis. At 6℃, the 

stability of dihydromyricetin in DMEM significantly improved. Ascorbic acid, used as a 

stabilizer, significantly enhanced the stability of dihydromyricetin in DMEM probably due to 

its free radicals scavenging potential. Only a small fraction of dihydromyricetin was found to 

be methylated in HepG2 cells, while most of the compound did not enter the cell and 

degraded in DMEM, which may explain the low cytotoxicity of dihydromyricetin on HepG2 

cells. The high antioxidant capacity of dihydromyricetin correlated with its instability in 

DMEM. In contrast, ascorbic acid enhanced the stability of dihydromyricetin and might thus 

support more reliable results from studies elucidating bioactivities of flavonoids in cell 

culture experiments in vitro 
[2]

. 
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In Mongolia, 50% cardiovascular diseases are occupied by people with high blood pressure, 

which is one of the leading causes of mortality among our population
 [1]

. Marchin-13 

decoction is used for treatment in Traditional Mongolian medicine. It is composed Sambucus 

manshurica L., Gardina jasminoides Ellis., Rubia cordifolia L., Quercus robur., Laccifera 

lacca., Zingiber officinale Rosc., Trollius asiaticus L.., Pyrola rotundifolia Freyn., Terminalia 

bellirica Gaeitn., Inula helenium L., Sophorae alopecuroides L., Terminalia chebula Retz., 

and Arnebia guttata Bunge 
[2]

. The purpose of this study was to investigate the 

antihypertensive effect of the Marchin-13 decoction. 

Forty healthy male Wistar rats weighing 200 - 250g were provided from the animal house of 

the Research Centre, Institute of Traditional Medicine and Technology of Mongolia. They 

were kept at 20 ± 1°C and 50 - 60% humidity, with a 12-hour light/dark cycle, with automatic 

ventilation 8 - 15 times every hour. Treatment was carried out as follows: group 1 (normal 

control) received only the vehicle (DW) orally; group 2 (hypertensive control) received 

L-NAME (40 mg/kg/day) orally for 3 successive weeks; group 3 (comparison group) 

received L-NAME + Captopril (60 mg/kg) for 3 successive weeks; and groups 4 and 5 orally 

received L-NAME plus Marchin-13 combination (90 and 180 mg/kg/day), simultaneously for 

3 successive weeks [3]. Rat blood pressure was measured every week with a Neurobotic 

systole 1.2 instrument. Blood samples were collected for Enzyme-linked immune sorbent 

assay (ELISA). The level of No and ACE measured by ELISA kits (Shanghai MLBIO 

Biotechnology Co. Ltd) according to the manufacturer‘s instruction using a microplate reader 

(ChroMate-4300, Awareness Technology Co., USA) [4]. In the current study, oral 

administration of L-NAME was associated with a significant rise in SBP and DBP compared 

with the normotensive control rats, validating the induction of hypertension. Administration 

of Marching-13 (90 and 180 mg/kg) and Captopril (a controlled hypotensive drug) caused a 

significant decline of SBP and DBP in the hypertensive rats (p<0.05). Marchin-13 (90 and 

180 mg/kg) decreased SBP in a dose-dependent manner by 29% and 31%, after 14 and 21 

days, respectively. Marchin-13 (90 and 180 mg/kg) decreased DBP by 44%, and 36%, after 

14 and 21 days, respectively (p<0.05) (Figure 1,2). 

 

 
Figure 1. Effect of Marchin-13 on SBP in L-NAME-induced hypertensive rats 
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Figure 2. Effect of Marchin-13 on DBP in L-NAME-induced hypertensive rats 

 

 

The data showed significant decreases of serum NO levels in control (p < 0.05) group of rats 

when compared to normal group. On the other hand, statistically significant increases in the 

level of serum NO were observed L-NAME-induced rats co-administered with Marchin-13 

90 mg/kg (p<0.05), when compared to control group. Also, statistically significant decreases 

in the level of serum ACE were observed L-NAME-induced rats co-administered with 

Marchin-13 90 mg/kg (p<0.05), when compared to control group (Table 1). These findings 

suggest that Marchin-13 affords significant antihypertensive effects against 

L-NAME-induced hypertension in rats. 

 

Table 1. The levels of serum NO and ACE in L-NAME induced hypertensive rats. 

Group (n=8) NO (µmol/L) ACE (ng/L) 

Normal control 5.11±0.33 21.83±5.69 

Hypertension control (L-NAME) 3.86±0.68
#
 27.0±7.04

#
 

Marchin-13 

 90 mg/kg+L-NAME  
5.50±0.8* 18.82±5.90 ** 

Marchin-13 

180 mg/kg+L-NAME 
4.30±0.25 27.42±5.65 

Captopril  

60 mg/kg+L-NAME 
5.50±0.52* 21.14±5.83* 

#p< 0.05 vs Normal, *p< 0.05, **p<0.01 vs Control. 
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Osmanthus fragrans is a medicinal and edible flower, which contains high levels of acteoside 

with various biological activities. This study aims to elucidate the role of gut microbiota and 

mechanisms in the alleviation of chemically induced-murine colitis by the Osmanthus 

fragrans extracts (OFE) and acteoside. The results of H&E and AB-PAS staining confirmed 

that both treatments reduced intestinal pathological damage, and the immunofluorescence 

staining showed the increased levels of MUC2 and ZO-1 in OFE or acteoside-treated colitic 

mice, suggesting the colonic barrier integrity was restored by both treatments. OFE and 

acteoside significantly ameliorate the intestinal inflammation (reductions of IL-8, IL-6, and 

TNF-α; increases of IL-10) and oxidative stress (reductions of MDA and MPO activities; 

increases of GSH and SOD activities), which might be through the inactivation of NF-κB. Of 

note, OFE and acteoside are capable of exerting a prebiotic effect by increasing the 

abundance of potentially beneficial bacteria (e.g., Faecalibaculum, and Bifidobacterium), and 

decreasing the abundance of potentially harmful bacteria (e.g., Bacteroids, and 

Mucispirillum). The colitis-related gut metabolomic disorder was modulated by both 

treatments, which was characterized by regulations of lipid metabolism and amino acid 

metabolism. Importantly, a fecal microbiota transplantation was carried and proved that OFE 

or acteoside ameliorate intestinal inflammation, oxidative stress, colon injury, and dysbiosis 

of microbiome and metabolome by regulating gut microbiota. 
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Cardiovascular disease is the leading cause of death worldwide. Blood clots are a major risk 

factor for cardiovascular diseas
e [1]

. Cargana jubata Pall Poiret, Ginger (Zingiber officinalie 

Willd.), Sea buckthorn (Hippophae rhamnoides L), and Ceaselpinia sappan L are commonly 

used in Mongolian traditional medicine
 [2].

 Sapparin tablets have been developed for the 

prevention of myocardial infarction and its recurrence, for the prevention of changes in 

cerebral blood supply, in the pre-stroke period, and for the prevention of coronary thrombosis 
[3]

. 

To study the effect of new drug Sapparin derived from the raw materials of drugs widely used 

in traditional medicine, in hemorrhage caused by modeling in experimental animals. 

Laboratory white mice weighing 25-30 g were divided into 4 groups: control and 3 different 

dose groups of Sapparin treatment. Control group received distilled water and the other 3 

groups were given Sapparin at doses of 37 mg/kg, 56 mg/kg and 113 mg/kg respectively for 7 

consecutive days. The experiments (Liu Y et al 2010) 
[4]

 were performed by injecting the 

animals into the abdomen with ketamine hydrochloride (1.2 mg / kg), cutting them 1 cm from 

the tip of the mouse's tail with a pair of sharp scissors, and absorbing the droplets into a 

pre-prepared filter paper. Bleeding time (minutes) and blood volume (cm) were measured to 

determine the action of the drug
 [5]

. The effect of Sapparin on oral bleeding for seven days 

was studied. According to the study, the bleeding time in the control group was 50.34 ± 2.9 

minutes. In the group administered Sapparin at doses of 37, 56, and 113 mg/kg, the bleeding 

time ranged from 64.40 ± 2.3 minutes to 71.80 ± 4.5 minutes. Comparing the Sapparin group 

to a control group, the statistically significant increase in bleeding time was 28-44%. 

Sapparin had a blood-thinning effect on the hemostasis system. 
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Accumulating evidence suggests that obesity correlates with neuronal insulin resistance and 

cognitive dysfunction
[1,2]

. This study investigates the protective effect of quercetin on insulin 

resistance and cognitive impairment in high-fat-high-fructose diet (HFFD)-induced obese 

mice. Male C57BL/6J mice were fed either with a standard diet (CK), a standard diet 

containing 0.05% (w/w) quercetin (Q), a HFFD, or a HFFD+Q (0.05% quercetin) for 12 

weeks. Serum biochemical indexes, behavioral performance, inflammation biomarkers and 

proteins and mRNAs of insulin signaling pathway were analyzed. HFFD+Q significantly (P 

< 0.05) decreased body weight gain, improved serum lipid metabolism and restored learning 

and memory abilities compared with HFFD alone. Supplementation of quercetin was 

effective in alleviating HFFD-induced abnormal inflammatory response by inhibiting the 

NF-κB pathway and some inflammatory mediators, namely iNOS, IL-1β and TNF-α
 [3]

. 

Moreover, quercetin significantly (P < 0.05) enhanced insulin signaling pathway as 

evidenced by decreased expression of p-IRS-1 and increased p-Akt, p-GSK-3β and GLUT4 

levels than HFFD treatment
[4,5]

. These findings suggest that quercetin may be exploited as a 

functional supplementation for the prevention and/or treatment of neurocognitive-metabolic 

impairments. 
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In recent years, food industry has focused on the use of active packaging (AP) of natural 

origin because of its advantages: food protection against the environment, extension of food 

shelf-life, and the employment of natural agents to avoid the use of chemical additives and 

conventional materials, such as plastic, which cause a negative impact on the final consumer. 

Essential oils (EOs) were employed as natural active agents mainly due to their antioxidant 

and antimicrobial activities, in addition to their ability to reduce the permeability of water 

vapor into the packaging 
[1]

. Likewise, nanoencapsulation of EOs may help improving their 

chemical stability and minimize the impact of their organoleptic properties, such as their 

strong flavor and odor. However, some physical modifications in the packaging have been 

observed, such as plasticizing effects or color variations 
[2]

. As a solution, the use of 

biosensors has been proposed to further increase the safety and quality of nanoencapsulated 

EOs. Biosensors provide information about the changes that may eventually occur in the 

packaging conditions, thus preventing the appearance of unpleasant modification of the food 

product 
[3]

. This work focuses on the combination of AP, nanoencapsulation of EOs, and 

biosensors as a novel technology to further improve the food quality, safety and shelf-life 

using natural products. 
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Type 2 diabetes mellitus (T2DM), a major type of diabetes mellitus (DM), is a metabolic 

condition that results from deficiency in insulin sensitivity and other related actions, its 

severity requiring improved therapeutic actions 
[1]

. The tremendous growth in the field of 

nanotechnology has led to the consideration of silver nanoparticles (AgNPs) as a significant 

nanomaterial in the biomedical field 
[2]

. This study aimed at investigating the potential of 

aqueous extract of Dioscorea bulbifera (DB) as both reducing and capping agent in the 

synthesis AgNPs as well as the ability of AgNPs to act as a surface ligand capable of 

targeting insulin protein receptor towards improved insulin sensitivity and improved glucose 

metabolism. Aqueous extract of DB was obtained using the aqueous extraction method and 

qualitative/quantitative phytochemical screening of DB extract was studied. Different 

concentrations of AgNPs were synthesized using the green-synthetic route and the formation 

of AgNPs was confirmed using UV-Visible spectroscopy, FT-IR and SEM respectively. The 

functional activity of synthesized AgNPs towards insulin sensitivity was carried out using 

computational studies. Result obtained indicated the presence of an appreciable amount of 

phytoactives in aq DB extract. SEM analysis indicates functionalized AgNPs of spherical 

orientation and an average size of 95 nm. Swiss target predicted eight probable ligands and 

the computational studies not only reflect functionalized nanoparticles surface with layer of 

ligands having specific targeting ability, but also showed a receptor-ligand interaction 

pathway capable of improving insulin sensitivity. 

  
1. Gan Q, Wang J, Hu J, et al. J Steroid Biochem Mol Biol, 2020, 198, 105575. 
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Cardiovascular disease is an important factor threatening people's life and health in China, 

and thrombosis is the common pathogenesis of fatal cardiovascular disease. Heparin is 

widely used to prevent and treat thrombosis through its better anticoagulant effect. 

Heparinoids with similar structures have attracted wide attention because of their moderate 

anticoagulant activity and high safety in utilizing. However, it is still unknown for 

heparinoids from marine resources, whether there are other ways of action. In this study, 

heparinoids substances were obtained from shrimp head, and some structural features were 

obtained by specific enzyme lysis-chromatography. The effects of anticoagulation, 

fibrinolytic activity in vivo and in vitro, and black tail thrombosis in mice were explored. 

Results showed that two heparinoids components F1 and F2 were obtained, the main 

disaccharide repeat units ΔUA-GlcNS,6S and ΔUA2S-GlcNS,6S. The results of anticoagulant 

activity showed that the anticoagulant effect of heparinoids from shrimp head F1 and F2 was 

milder than that of heparin, which could prolong the coagulation time of activated partial 

thromboplastin time (APTT) and thrombin time (TT), and mainly depended on the activation 

of antithrombin Ⅲ (AT-Ⅲ) and the inactivation of Factor Xa (FXa) and Factor IIa (FIIa). 

Fibrinolysis in vitro results showed that heparinoids from shrimp head, F1 and F2 exhibited 

superior fibrinolytic ability, and their fibrinolytic activities were 6.67±0.17 U/mg and 

5.52±0.54 U/mg, respectively. In the model of black tail thrombosis in mice were observed, it 

was found that the middle and high dose groups of heparinoids from shrimp head F1 and F2 

could significantly reduce the occurrence of black tail thrombosis in mice, and increased the 

contents of tissue plasminogen activator (t-PA) and (Fibrinogen degradation product) FDP, 

and effectively inhibited the release of plasminogen activator inhibitor-1 (PAI-1), the 

fibrinolytic function was promoted, therefore affecting the formation of thrombus. In 

conclusion showed that heparinoids from shrimp head may play a unique role in preventing 

and treating thrombosis by anticoagulation and promotion of fibrinolysis, and have great 

application potential in developing antithrombotic functional factors and products. 
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GL18: Role of mangiferin in ameliorating angiogenesis under 

hyperglycemic condition through Nrf2 signaling 
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Diabetic non-healing wounds present serious manifestations in people with diabetic foot 

ulcers (DFU). Among the three major phases of wound healing, much importance is given 

towards the impaired angiogenesis, which is the major hallmark of chronic wounds. 

Recruitment of endothelial cells followed by the release of endothelial growth factors and 

angiogenic markers have been observed to be disturbed in DFU patients. Further, as per our 

previous findings, the level of master regulator Nrf2 was found to be low and positively 

correlated with the angiogenic markers in DFU subjects. In the present study, we have 

demonstrated the role of phytocompounds on Nrf2 mediated angiogenesis using in 

vitro system. Mangiferin (MG) is one of the bioactive compounds isolated from the leaves 

of Mangifera indica that confers more therapeutic properties against many diseases, including 

diabetes. We made an attempt to study the role of MG against impaired angiogenesis under 

the hyperglycemic condition in human endothelial cells (EA.hy926). We observed a 

dose-dependent MG-induced activation of Nrf2 as assessed by qPCR and ARE-driven Nrf2 

downstream. The expression of Nrf2 was found to be significantly reduced at 72h of 

hyperglycemic exposure. In parallel, Nrf2 downstream target HO1, and angiogenic markers 

such as HIF-1α, VEGF was found to be significantly low at hyperglycemia and ameliorated 

in the cells pretreated with MG. On analyzing the radical scavenging activity of MG using 

H2DCFDA redox-sensitive molecular probes, the cells treated with MG were identified with 

reduced free radical generation than the cells under hyperglycemic conditions. The cell 

migration potential was monitored using a scratch assay, where the cells activated by MG 

showed a greater movement than those under hyperglycemic stress. Similarly, we found MG 

significantly increased the tube formation ability under the hyperglycemic condition as 

assessed by the matrigel basement matrix. Collectively, our current findings demonstrated 

that MG accelerated the impaired wound healing under hyperglycemia by increasing the 

expression of Nrf2, angiogenic markers, migratory and tube formation potential in 

endothelial cells. 
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GL19: Utilization of four galactans by Bacteroides 

thetaiotaomicron A4 based on transcriptome 
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The interaction between gut microbiota and polysaccharide is being paid more and more 

attention
[1-3]

. Galactan is a kind of polysaccharide mainly composed of galactose, and it has 

been shown to play a significant role in regulating gut microbiota
[4]

. Bacteroides 

thetaiotaomicron is considered as the best degrader of polysaccharides
[5]

. The purpose of our 

study was to investigate the utilization of four different galactans, including agarose, 

carrageenan, arabinogalactan and glucofucogalactan, by our own isolated Bacteroides 

thetaiotaomicron A4. Samples of cultures grown on either four galactans groups or control 

groups were collected. The change of OD600, pH, and short-chain fatty acids (SCFAs) during 

fermentation were determined, and growth curve and transcriptome of Bacteroides 

thetaiotaomicron A4 were studied. Bacteroides thetaiotaomicron A4 could utilize the four 

galactans and grew well on them, with carrageenan being most utilized, followed by 

arabinogalactan, glucofucogalactan and agarose. SCFAs (mainly acetic acid and propionic acid) 

produced along with the decreased pH during fermentation. A large number of genes of 

Bacteroides thetaiotaomicron A4 were up-regulated and functioned in different pathways 

during the degradation of the four galactans. The carbohydrate metabolism-related pathways of 

Bacteroides thetaiotaomicron A4 were enriched after feeding the four galactans, although the 

specific pathways were different among four galactans groups. The different structural 

characteristics of four galactans required that Bacteroides thetaiotaomicron A4 could excrete 

corresponding enzymes to degrade them. These results help to understand the interaction 

between galactans and gut microbe.  
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GL20: High pressure cooling-assisted homogenization: effect on 

oxidoreductases activity, phenolic compounds profile and 

antioxidant potential of cloudy apple juice  
 

Justyna Szczepańska, Krystian Marszałek, Sylwia Skąpska  
Prof. Wacław Dąbrowski Institute of Agricultural and Food Biotechnology – State Research Institute, Department 
of Fruit and Vegetable Product Technology, 36 Rakowiecka St., 02-532, Warsaw, Poland 
 

High-pressure homogenization (HPH) is a promising non-thermal preservation technology, 

which allows for retention of bioactive compounds in products. The aim of this work was to 

determine the effect of HPH assisted by a cooling system on polyphenols profile, 

oxidoreductases activity, colour, as well as antioxidant potential of cloudy apple juice. HPH of 

apple juice was carried out in high-pressure homogenizer HPH 2000/4-DH5 (IKA, Germany). 

The homogenizer was equipped with a cooling circulating device (Julabo F12-MA, Julabo 

GmbH, Germany). The experiments were carried out at 100 MPa, 150 MPa, and 200 MPa; the 

process at 150 MPa was also applied with 1 and up to 5 passes. 

The highest pressure (200 MPa) resulted in a decrease of the PPO and POD activity by 21.5% 

and 16.4%, respectively compared to fresh juice, while the effect of multi-pass homogenization 

was insignificant. The dominant polyphenols detected in fresh apple juice were chlorogenic 

acid, phloridzin, gallic acid, quercetin and ferulic acid. The application of HPH increased the 

average concentration of polyphenols up to 20% after HPH treatment at 150 MPa. A 

particularly large increase was recorded for quercetin and phloridzin – 52% and 47%, 

respectively. On the other hand the more passes of juice through HPH valve was applied the 

lover concentration of phenolic compounds was noted with maximum degradation of 8%. HPH 

caused a significant darkening of all the treated samples compared to the fresh juice. After 

HPH the changes of colour expressed as total colour difference (ΔE) were significant (3.33–

7.04). The higher pressure was used, the higher the browning index (BI) value was observed. 

The antioxidant potential of fresh apple juice measured with DPPH
•
 and ABTS

•+
 tests was 

1622.2 ± 33.6 and 1236.7 ± 6.6 μM Trolox equivalent, respectively. Antioxidant capacities 

were positively correlated with total phenolic content (TPC) and individual polyphenols. 

Decrease in oxidoreductases activity may be caused by the strong mechanical damage of the 

cells in the juice making enzymes more susceptible for inactivation. At the same time the 

increase of individual polyphenol content after HPH might be a result of the better extraction of 

polyphenols from juice tissue after HPH. On the other hand, higher degradation of some 

bioactive compounds may be connected with the rise of local temperature for a very short time 

caused by cavitations‘ effect in the HPH valve. The changes of ΔE value can be explained by 

dissolvance of more oxygen in the juice during HPH treatment with several passes which 

favours the oxidation reactions.  
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GL21: 20(S)-Protopanaxadiol ginsenosides inhibit A549 cells 

proliferation by targeting EGFR-MAPK pathway 
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As the main active ingredients of Panax ginseng, ginsenosides possess numerous bioactivities. 

Ginsenosides have been classified into two categories, namely protopanaxadiol (PPD)-type 

ginsenosides and protopanaxatriol (PPT)-type ginsenosides. The spatial orientation of the 

hydroxyl group on C-20 results in the structural diversity of 20(R) and 20(S) stereoisomers. 

Epidermal growth factor receptor (EGFR) was widely used as a valid target in anticancer 

therapy. Herein, the EGFR targeting activities of 20(S)-protopanaxadiol ginsenosides and the 

relationship of their structure-activity were investigated. Homogeneous time-resolved 

fluorescence assay confirmed that 20(S)-protopanaxadiol ginsenosides significantly inhibited 

the activity against EGFR kinase. The viabilities of A549 cells were determined by MTT 

assay and 20(S)-protopanaxadiol ginsenosides effectively inhibited cells proliferation in a 

dose-dependent manner. Quantitative real-time PCR and western blotting analysis revealed 

that 20(S)-protopanaxadiol ginsenosides inhibited A549 cells growth via EGFR-MAPK 

pathway. Annexin V-FITC/PI and PI staining demonstrated that 20(S)-protopanaxadiol 

ginsenosides could promote cell apoptosis and block cell cycle of A549 cells. Meanwhile, 

cell wound healing assay suggested that 20(S)-protopanaxadiol ginsenosides could reduce 

A549 cell migration. The structural basis for the interaction between 20(S)-protopanaxadiol 

ginsenosides and EGFR were investigated using molecular docking and the result suggested 

that both hydrophobic interactions and hydrogen-bonding interactions could contribute to 

stabilize their binding. Molecular dynamics simulation showed that the side chain sugar 

moiety of ginsenosides was too flexible to be fixed at the active site of EGFR. Collectively, 

these findings suggested that 20(S)-protopanaxadiol ginsenosides might serve as the potential 

EGFR tyrosine kinase inhibitors. 
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methylfurfural, and 2-amino-1-methyl-6-phenylimidazo[4,5-b] 

pyridine using UPLC-MS/MS 
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A robust and sensitive UPLC-MS/MS method was established for the simultaneous analysis 

of acrylamide (AA), 5-hydroxymethylfurfural (HMF), and 2-amino-1-methyl-6- 

phenylimidazo[4,5-b]-pyridine (PhIP). A fairly good separation and sensitivity of three 

analytes were achieved within 7 minutes. High correlation coefficients (R
2
 > 0.998) of the 

three compounds were obtained in their respective linear ranges. This method demonstrated 

excellent instrument precision and solution stability. The limits of detection (LOD) were 1.86 

μg/L for AA, 1.60 μg/L for HMF, and 0.09 μg/L for PhIP and the limits of quantification 

(LOQ) were 6.89 μg/L for AA, 5.35 μg/L for HMF, and 0.31 μg/L for PhIP. The mixed 

standard solution and sample solution were kept stable under room temperature in 8 hours. 

Inter-assay precisions for six replicates were below 6.0% for AA, 4.7% for HMF, and 3.4% 

for PhIP. This work provides a fundamental method for the rapid simultaneous determination 

of AA, HMF, and PhIP. Furthermore, this study will provide a technical support for the 

generation mechanism of various hazards in Mailard simulation systems. 
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‗Wonderful‘ pomegranate (Punica granatum L.) peel contains a wide range of 

phytochemicals including vitamins, dietary fibre, phenolic compounds, antioxidant and 

antimicrobial properties 
[1,2]

. The high phytochemical and strong biological activities linked 

to P. granatum L. peel extracts is the driving interest to the commercialization of the 

pomegranate peel waste
 [3,4]

. ‗Wonderful‘ is the most widely cultivated pomegranate cultivar 

in South Africa due to its high quality and yields 
[5] 

but it also contributes to the majority of 

the pomegranate waste even though it is a phenolic-rich bioresource with great potential for 

value-addition. Hot water blanching at 80 °C for 3 minutes offers a novel pre-treatment step 

in pomegranate peel prior to processing (drying and extraction) to preserve the integrity of 

the phytochemical content within the peel extract by lowering or inactivating enzymes such 

as polyphenol (PPO) oxidase and peroxidase (POD)
[6]

. The aim of this study was to 

investigate the effect of hot water blanching pre-treatment at 80 °C for 3 minutes on yield, 

bioactive compounds, antioxidants, enzyme inactivation and antibacterial activity of 

‗Wonderful‘ pomegranate peel ethanolic extracts from three different harvest maturities 

(unripe, ripe, and over ripe). This was accomplished by using a variety of in vitro 

spectrophotometric-based assays targeting antioxidant activities and antimicrobial bioassay. 

Liquid chromatography-mass spectrometry (LC-MS)-based metabolomics approach to 

characterize and quantify metabolites within the peel extract. A significant (p < 0.05) 

decrease in PPO and POD activity of all blanched pomegranate peel extracts was noted and 

blanched unripe peel extracts had a 70% PPO inactivation compared to ripe and over ripe 

harvests at 0.15±0.05 U/g fresh weight (FW). Furthermore, blanched unripe peel extracts had 

the highest total phenolic content (TPC), total tannin content (TTC), total anthocyanin 

content (TAC), 2,2-diphenyl-1-picryl hydrazyl (DPPH) antioxidant activity, 2,2-azino-bis 

(3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical scavenging activity and ferric ion 

reducing antioxidant power (FRAP) at 13.99±0.04 mg gallic acid equivalent (GAE)/g dry 

mass (DM), 1.00±0.05 mg GAE/g DM, 0.10±0.00 mg cyanidin-3-glucoside equivalent 

(Cy3dE)/g DM, 359.18±0.00
 
µmol Trolox/g DM, 912.23±0.00

 
µmol Trolox/g DM and 

802.47±4.25µmol Trolox/g DM, respectively. Twenty-five compounds were tentatively 

identified using MSE ion fragmentation patterns which included phenolic acids (4), organic 

acids (1), flavonoids (4), ellagitannins (13), and other unknown polyphenols (3) and the 

blanched unripe peel extracts showed significantly (p < 0.05) higher β punicalagin at 678 

mg/g DM, punicalin α and β at 413.53±5.45 mg/g DM, catechin at 150.52±5.63 mg/g DM, 

and epicatechin content at 21.87±1.09 mg/g DM, compared to peel extracts from other 

harvest maturities. All blanched peel extracts had good antibacterial activity, with minimum 

inhibitory concentration (MIC) values at 160 µg/mL, regardless of bacterial strains tested, 
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compared to unblanched peel extracts (310 µg/mL). This study demonstrates that the 

blanching pre-treatment at 80°C for 3 minutes can be used to inactivate PPO and POD 

enzymes responsible for the degradation of phytochemicals whilst increasing the 

extractability of valuable metabolites during processing. This simple pre-treatment has great 

potential for commercial use in value-added pomegranate products in the nutraceutical, 

cosmeceutical, and pharmacological industries whilst reducing waste generated from 

pomegranate fruits.  
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Obesity and diabetes, with high morbidity and fatality rate, have become global chronic 

epidemics and caused huge human health issues
[1,2]

. Therapeutic strategies based on natural 

inhibitors against various drug targets have attracted extensive attention
[3]

, since the 

resource-rich natural products could provide safer and more diverse options
[4]

, especially for 

these chronic diseases that rely on long-term treatment. Leaves of Nelumbo nucifera Gaertn. 

are widely used as the main ingredients in herbal teas and some prescriptions in China due to 

their excellent hypoglycemic and hypolipidemic effects
[5]

. However, the active components 

responsible for these beneficial effects, as well as their mechanisms remain obscure. In this 

study, the extracts of N. nucifera leaves were found to significantly promote the glucose 

consumption of HepG2 cells, and exhibit remarkable inhibitory activities against pancreatic 

lipase and α-glucosidase
[6]

 with the half-inhibition concentrations (IC50) of 200.71±18.75 

μg/mL and 6.83±0.63 μg/mL, respectively. Next, four potential ligands (N-nornuciferine, 

nuciferine, 2-hydroxy-1-methoxyaporphine, and isorhamnetin 3-O-glucoside) targeting 

pancreatic lipase, α-glucosidase, and amylase were firstly screened and identified using 

affinity ultrafiltration coupled with HPLC-MS. Then, their enzyme inhibitory activities were 

further verified by enzyme inhibition assay in vitro. Meanwhile, molecular docking 

simulations also revealed the considerable inhibitory activities of N-nornuciferine against 

pancreatic lipase, α-glucosidase, and α-amylase with the IC50 values at 8.84 μM, 0.28 μM, 

and 0.40 μM, respectively. In addition, various hydrogen bonds (H-bonds), as well as van der 

Waals forces, electrostatic and hydrophobic interactions, and their corresponding interaction 

sites were also revealed. Taken together, these results are of great significance for the further 

development of N. nucifera leaves as functional food and natural medicine against obesity 

and diabetes in the near future. 
 
1. Song J, Kim J, Park HJ, et al. Nutrients, 2020, 12, 3392. 
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3. Smith DL, Orlandella RM, Allison DB, et al. Geroscience, 2021, 43, 1123-1133. 
4. Joshi T, Singh AK, Haratipour P, et al. J Cell Physiol, 2019, 234, 17212-17231. 
5. Chen GL, Zhu MZ, Guo MQ. Crit Rev Food Sci Nut, 2019, 59, 189-S209. 
6. Chen HW, Yang MY, Hung TW, et al. J Food Drug Anal, 2019, 27, 736-748. 
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Cereal grains are rich in phytochemicals and nutrients, which have a vital role in preventing 

certain diseases. The food industry has been focused on producing functional foods based on 

different cereals due to the growing consumer demand for healthier diets
 [1,2]

. This study 

provides a detailed nutritional and chemical characterization as well as antioxidant and 

antibacterial activities of cereal by-products from wheat, maize, rye bran, and/or germ, 

produced in large quantities by food industries, and with low or no commercial value. Cereal 

by-products were studied for their nutritional profile following AOAC procedures; soluble 

sugars, tocopherols, and fatty and organic acids were analysed by chromatographic techniques; 

and phenolic compounds determined by HPLC-DAD-ESI/MS. The antibacterial activity was 

evaluated by the broth microdilution method coupled to the rapid p-iodonitrotetrazolium 

chloride (INT) colorimetric assay. Carbohydrates were the major nutrients (56.35–78.12 g/100 

g dry weight (dw)), followed by proteins (11.2–30.0 g/100 g dw). Wheat germ presented the 

highest energy (432.3 kcal/100 g dw) as well as the highest citric acid content (0.857 g/100 g 

dw). Sucrose was the most abundant soluble sugar in all cereal by-products, reaching 10.4 

g/100 g dw in wheat germ, 3.84 g/100 g dw in the maize bran-germ mixture, and approximately 

2.9 g/100 g dw in the bran samples. Unsaturated fatty acids predominated in all samples, given 

the high content of linoleic (53.9–57.1%) and oleic (13.4–29.0%) acids. Wheat germ showed 

the highest levels of tocopherols (22.8 mg/100 g dw) and phenolic compounds (5.7 mg/g 

extract, with a high apigenin-C-pentoside-C-hexoside content). Regarding antibacterial 

properties, in general, the lowest minimum inhibitory concentrations (MIC) were observed 

against methicillin-resistant Staphylococcus aureus, with MICs ranging from 5 to 2.5 mg/mL. 

These results profile the by-products as sustainable ingredients for the development of novel 

bakery products and contribute towards industrial circularity.  
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Inflammatory Bowel Disease (IBD) poses a severe threat to human health, currently lacking 

safe and effective treatment
[1,2]

. Combined with the primary pathogenesis of IBD, it has 

become a research hotspot in the international field to intervene with the natural functional 

components of plants‘ homology of medicine and food. Chinese yam (CY) is rich in 

polysaccharides and saponins
[3]

, which have nutritional functions such as improving the 

intestinal barrier and modulating gut microbiota
[4,5]

. In the present study, we investigated 

whether CY treatment (6 g/kg body weight/day) for 45 days can prevent the dextran sulfate 

sodium (DSS)-induced gut barrier damages and inflflammatory responses in male mice. 

Results demonstrated that dietary intake of CY markedly mitigated DSS-induced acute colitis 

symptoms and intestinal barrier integrity damages. CY supplementation effectively reduced 

the abundance of Alistipes and increased the abundance of Bacteroidetes and Akkermansia, 

and it also elevated the generation of short-chain fatty acids. In conclusion, CY ameliorates 

DSS-induced colitis via modulating gut microbiota. 
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In addition to improving sensory aspects, the incorporation of edible flowers in the human diet 

has been described as able to promote benefits for consumer health, mainly associated with 

their phenolic composition 
[1]

.
 
 Impatiens walleriana Hook.f. is an edible ornamental plant, 

originally from East Africa and popularly recognized for its attractive colorful flowers
 [2]

. The 

bioactivities present in flowers of the genus Impatiens have auspicious potential for the food, 

pharmaceutical and cosmetic industries 
[3]

. In this sense, the present work focused on the 

chemical and bioactive characterization of flowers of Impatiens walleriana Hook species, 

particularly the pink and orange varieties. 

The phenolic compounds were determined by high performance liquid chromatography 

coupled to a diode detector and a mass spectrometry detector (HPLC-DAD-ESI/MS) and the 

bioactive compounds were evaluated through in vitro assays by determining the antioxidant 

(through the inhibition of the oxidative hemolysis assay, OxHLIA), antimicrobial (by means of 

a panel of six bacteria and six fungi) and anti-inflammatory activities (in mouse macrophage 

cells) and cytotoxicity (in tumor  and non-tumor cell lines using the sulforhododamine B 

method).  

Both studied samples showed significant amounts of phenolic compounds, namely four 

phenolic acids, one flavonone and ten anthocyanins (divided into malvidins, pelargonidins and 

peonidins) being that the orange variety showed a total amount of compounds lower than the 

pink variety. Likewise, although both extracts presented a good bioactive performance in all 

tests carried out, the pink variety stood out as being superior compared to the orange variety. 

Overall, the flowers of I. walleriana emerge as a promising resource to be explored by the food 

industry. 
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Egg contains an abundant protein and is commonly used as a vital food material in our daily 

diet
[1]

. Ovalbumin (OVA) is the primary protein (54-65%) in eggs, which is a typical globular 

protein with 285 amino acids
[2-4]

. Moreover, half of amino acids in the OVA are hydrophobic 

amino acids, which are mainly buried within the interior molecule and only a small portion is 

located in the surface, leading to relatively low amphiphilicity and emulsifying abilities 
[5]

. 

Thus, it is necessary to employ certain methods to modify molecular structure of the OVA to 

improve its emulsifying property. Many published works have confirmed that glycosylated 

conjugates possessed strongly adsorbing properties on the oil droplets surface of proteins and 

the hydrophilic properties of polysaccharides 
[6, 7]

. Therefore, the present study glycosylated 

OVA with dextran (Dex) by controlled wet-heating (60-90℃ for 3h). Temperature was an 

inductive factor for glycosylation degree (grafting degree and browning intensity), and higher 

temperature could accelerate the reaction. Variations in molecular structure of OVA were 

analyzed by SDS-PAGE, FTIR, fluorescence spectroscopy and UV spectroscopy, which 

verified successes in the generation of glycoconjugate with more flexible structure. 

Emulsifying activity index and emulsion stability index for the emulsion of OVA-Dex 

glycoconjugates were significantly enhanced with the increasing of glycosylation temperature. 

Moreover, confocal laser scanning results revealed that the emulsion exhibited smaller size 

and more uniform distribution, and slower transmission profiles were checked by LUMiSizer 

centrifugal analysis as well, confirming the emulsibility improvement of OVA. Thus, 

controlled glycosylation reaction is an available method to improve the emulsifying 

properties of OVA. 
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Cancer is still the leading cause of death all over the world. According to the estimation of the 

World Health Organization (WHO)
[1, 2]

, there were about 19.29 million new cancer cases and 

9.96 million deaths in 2020 worldwide. The number of global cancer cases may increase by 

47%, which can currently be prevented by avoiding the major cancer risk factors and 

implementing prevention strategies. A vast body of evidence demonstrates that compounds of 

natural origin based on mushroom-derived secondary metabolites attract profound interest as 

candidates to inhibit carcinogenesis at different stages 
[3]

. Lactarius hatsudake is a common 

edible and medicinal mushroom widely distributed in Asia, Europe and North America, and 

anticancer and antiviral activity has been reported 
[4]

. Mushroom polysaccharide is a natural 

compound known for its anti-cancer activity 
[5, 6]

, however, insufficiently study in mushroom 

polyphenol. We have investigated the composition of polyphenols present in Lactarius 

hatsudake, anti-cancer function and its molecular mechanims. The results show that the total 

phenolic content from Lactarius hatsudake extracted by 56% ethanol with ultrasonic at room 

temperature and purified with AB-8 macroporous resin was 139.46 ± 5.42 mg/g. Six phenolic 

acid compounds were identified by HPLC and UPLC-QTOF/MS. To evaluate the anti-cancer 

function of phenolic acid compounds, colorectal cancer HCT116 and hepatic cancer cell 

HepG2 were tested. Exhibiting a little more sensitivity, the HCT116 cell line was used to 

study further experiments. Phenolic acid compounds can prevent the cell proliferation. 

Mechanistically, phenolic acid compounds inhibtied MAPK signal transduction pathway, 

downregulated activities of NFκB and AP-1, decreased cyclin D1 expression and increased 

CDKI expressions, which resulted in cell cycle arrest and preventing signal pathway of cell 

proliferation. Phenolic acid compounds can also promote apoptosis of colorectal cancer cells 

by activating p38, increasing cleaved Caspase-3 protein and altering the ratio of Bcl-2/Bax. 

These findings demonstrate the remarkable potentiality of Lactarius hatsudake as a daily 

dietary source of natural phenolics to improve chemotherapeutic effectiveness. 
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Papaya (Carica papaya L.) is native to tropical America and is one of the most widely 

cultivated fruit plant in the world, especially in tropical areas where the average annual 

temperature is 25 °C. Due to its sensory characteristics, nutritional value, and functional 

properties (digestive and laxative), papaya is a very acceptable fruit. Nevertheless, after 

industrial processing peels and seeds are discarded generating waste that could be reused in 

the recovering of important molecules. Thus, the objective of this work was to determine the 

nutritional composition of papaya comparing the differences in the nutritional profile of the 

peels, pulp, and seeds. To achieve these results, the crude fat (Soxhlet extractor), protein 

(Macro-Kjedahl), ash (AOAC methodology 923.03), soluble sugars (HPLC-RI), fatty acids 

(GC-FID) and organic acids (HPLC-DAD) were determined. Regarding the results, for 

protein the values were relatively higher in seeds (43.6 ± 0.1 g/100 g dw) when compared to 

the peels (15.8 ± 0.3 g/100 g dw) and pulp (4.6 ± 0.2 g/100 gdw). Regarding fat, the values 

were also higher in the seeds (23.5 ± 0.9g/100 g dw) in comparison to the peels (1.46 ± 0.02 

g/100 g dw) and pulp (0.78 ± 0.05 g/100 g dw). As for ash content, the values were higher for 

peels (10.6 ± 0.1 g/100 g dw), followed by seeds (8.0 ± 0.8 g/100 g dw) and pulp (4.7 ± 0.4 

g/100g dw). The carbohydrate content was higher in the pulp (89.9 ± 0.7 kcal) followed by 

the peel (72.2 ± 0.5kcal) and seeds (25.0 ± 0.3 kcal). Three sugars, fructose, glucose, and 

sucrose were found, except for seeds that did not show the presence of sucrose. Glucose was 

the most abundant sugar in all fruit parts (56 ± 3g/100 g dw for pulp; 21±1g/100 g dw for 

peels; 10±1 g/100 g dw for seeds). A total of 20 fatty acids were found, where linolenic acid 

(20.3 ± 0.4%) was the most abundant in the peels, palmitic acid (54.69 ± 0.02%) in the pulp 

and oleic acid (68.5 ± 0.1%) in the seeds. Four organic acids were quantified, where citric 

acid had the highest values in the seeds (8.0 ± 0.3 g/100 g dw), peels (3.88 ± 0.04 g/100 g dw) 

and pulp (2.00 ± 0.01 g/100 g dw), respectively. In general, it can be concluded that papaya 

has higher nutritional content in the seeds and peels when compared to the pulp, which is 

normally the consumable part, justified by its sweet taste and sensory aspects. However, the 

use of the residues of the peels and seeds would be of great value, since it has a significant 

nutritional potential reducing waste and enabling the creation of new products. In addition, 

future studies will be carried out testing its antimicrobial, ant-proliferative and antioxidant 

properties in cell-based assays, in order to further improve the bioactive quality of this fruit.  
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Gamma-aminobutyric acid (GABA) is a natural non-protein amino acid that possesses 

various physiological functions such as anti-hypertension, anti-diabetic, anti-cancer, and 

regulating hormones. Our previous study has shown that ultrasound increased GABA 

accumulation in coffee leaves, however, the underlying mechanisms are still unknown. In the 

present study, non-targeted metabolomics, cellular permeability, enzyme activities, and 

microstructure of coffee leaves were investigated to real the mechanisms of GABA 

enrichment under ultrasound stress. Ninety-nine differential metabolites, including GABA, 

amino acids, carbohydrates, flavonoids, and others were identified in ultrasound treated 

coffee leaves using the non-targeted metabolomics analysis. The KEGG pathway analysis 

showed that ultrasound stress affects various C/N metabolism pathways, including alanine, 

aspartate and glutamate, beta-alanine, phenylalanine, galactose, pyrimidine, starch and 

sucrose, citrate cycle, glyoxylate, and dicarboxylate metabolisms. Ultrasound treatment also 

significantly (P < 0.05) increased the electrical conductivity and number of pores on the 

surface of coffee leaves compared with that of untreated samples. Moreover, the activities of 

glutamate decarboxylase (GAD), γ-amino aldehyde dehydrogenase (AMADH), and diamine 

oxidase (DAO) in coffee leaves were significantly increased (P<0.05) under ultrasound stress. 

Our results indicated that ultrasound was able to increase the permeability through modifying 

the microstructure of the surface of coffee leaves, thereby accelerating the migration of 

glutamate into the cells; activate GAD, AMADH, DAO, while inhibit γ-aminobutyric acid 

transaminase (GABA-T); regulate amino acids and carbohydrate metabolic pathways, thus 

increasing GABA accumulation. 
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Aromatic and medicinal plants are highly appreciated and used worldwide as condiments, 

tinctures, and preservatives. Due to their nutritional value and chemical composition, related to 

beneficial properties to health, their inclusion in the human diet has gained increasing 

expression
 [1]

. Certain mixtures of plants have greater potential when compared to isolated 

plants, due to synergistic effects, and these properties make them of great interest in the food, 

pharmaceutical, and cosmetic industries. They have been consumed directly in prepared dishes, 

but also by incorporation into foods, making them bioactive and functional
 [2]

. In the present 

study, two mixtures of aromatic plants used to season meat (Petroselinum crispum L., Salvia 

officinalis L., Thymus mastichina L., and Rosmarinus officinalis L.) and salads (Allium 

schoenoprasum L., P. crispum, Origanum vulgare L., and T. mastichina) were characterized in 

terms of phenolic compounds (HPLC-DAD-ESI/MS), organic acids (UFLC-PDA), and 

tocopherols (HPLC-fluorescence). The antioxidant, antimicrobial, anti-inflammatory, and 

anti-proliferation capacities were also evaluated to validate their bioactive properties.  

Twenty-four phenolic compounds were identified, with concentrations of 101.2±0.6 mg/g and 

52.1±0.8 mg/g of total phenolics in meat and salad seasoning mixtures, respectively, being 

apigenin-O-malonyl-pentoside-hexoside the most abundant compound in both extracts. Oxalic, 

citric, and malic acids were detected in both samples, as well as the four isoforms of 

tocopherols, namely, α, β, γ, and δ. In terms of bioactive properties, the meat blend extract 

revealed the best results for antimicrobial and anti-inflammatory activities. For the antioxidant 

activity, both extracts showed good results in the TBARS test, while in the OxHLIA assay, the 

mixture for meat stood out. On the other hand, the salad seasoning mixture had the best 

anti-proliferation property. In conclusion, these aromatic and medicinal plant mixtures 

demonstrated valuable bioactive properties, conferred by their chemical composition and 

cumulative and synergistic effects observed in the mixtures, which corroborates the importance 

of their inclusion in the Human diet.  
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It was estimated that the global diabetes prevalence would be rising 10.9% (700 million) by 

2045, which means one of the ten was diabetes
[1]

. Research studies have suggested that a diet 

with a low glycemic index (GI) and high fibers can help people with diabetes control blood 

glucose
[2]

. The aim in this work was to explore the digestion characteristics of breads with 

added konjac glucomannan, guar gum or oat β-glucan by using a simulated gastrointestinal 

digestion model. The digestive characteristics were evaluated in terms of estimate glycemic 

index (eGI), estimate glycemic load (eGL), starch hydrolysis rate, and the contents of rapidly 

digestible, slowly digestible and resistant starch, in comparison to bread without added 

polysaccharides and white bread. Moreover, in vitro simulated intestinal fermentation of the 

digested product of each polysaccharide-supplemented bread was carried out by the fecal 

bacteria from normal people or the fecal bacteria from diabetic patients in order to observe 

the changes in pH and sugar consumption with inulin as the positive control. The results 

showed that the eGI values of the bread without added polysaccharide and the breads with 

added konjac glucomannan, guar gum and oat β-glucan were less than 55, and the eGL values 

were under 10. In addition to having eGL values significantly lower than that of the bread 

without added polysaccharides(P<0.05), the three polysaccharide-supplemented breads 

exhibited lower starch hydrolysis rate and higher resistant starch content as compared to 

white bread. During fermentation, the pH of the normal and diabetic groups decreased 

gradually, and a large quantity of non-digestible sugars in the digested products were 

consumed by the intestinal bacteria, with sugar consumption rates above 72%, significantly 

higher than that observed for inulin. Collectively, it can be concluded that the three breads 

with added polysaccharides are low GI, low GL foods, which are helpful to maintain the 

stability of postprandial blood sugar and are suitable for diabetic people to consume within a 

certain range 
[3]

. 

  

Acknowledgments: 
This research received funding from General program of National Natural Science 

Foundation of China (No. 31770861); NSFC Regional Science Foundation Project (No. 

31960464); "Youth talent promotion project" project of China Association for science and 

technology (No. 2018QNRC001); Jiangxi Youth Science Foundation - key project (No. 

20192ACB21025); Special project for postgraduate innovation of Nanchang University (No. 

CX2019101). 
  

1. Saeedi P, Petersohn I, Salpea P, et al. Diabetes Res Cli Pract, 2019, 157, 1-10. 

2. Reynolds AN, Akerman AP, Mann J. PLoS Med, 2020, 17, 1-22. 

3. Liu FW, Zhang SS, Chen SM, et al. Food Sci, 2021, 42, 143-149. 

 

 

 

 
 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

286 

 

GL34: Optimization of heat-assisted extraction of bioactive 

compounds from Thymus vulgaris L. 
 

Catarina Araujo,Rafael Mascoloti Spréa, Eliana Pereira,Tiane C. Finimundy,Márcio Carocho, 

Isabel C.F.R. Ferreira, Joana Amaral, Cristina Caleja*, Lillian Barros 
Centro de Investigação de Montanha (CIMO), Instituto Politécnico de Bragança, Campus de Santa Apolónia, 
5300-253 Bragança, Portugal 
 

Aromatic and medicinal plants have been used worldwide since ancient times, for being 

attributed to them capable bioactive properties associated mainly with the relevant composition 

of several phytochemicals, including polyphenols 
[1]

. Thymus vulgaris L. is a species described 

as a potential source of natural ingredients with application in the food industry, but also in the 

cosmetic and therapeutic industry due to its antibacterial, antifungal, and anti-inflammatory 

effects 
[2]

. In this sense, the present study aimed to optimize the extraction of phenolic 

compounds from T. vulgaris through the heat-assisted technique (HAE), aiming at its potential 

for exploration in industry. For this propose, three independent variables, time (t, minutes), 

temperature (T, ºC) and solvent (S, % of ethanol) were combined in a five-level central 

composite rotatable design coupled with the response surface methodology (RSM). The 

extraction yield and the content of phenolic compounds identified by HPLC-DAD-ESI/MS 

were the experimental responses used in the optimization. The polynomial models were 

successfully fitted to the experimental data and used to determine the optimal HAE conditions. 

Nineteen phenolic compounds were identified, nine of which were identified as phenolic acids 

(mainly caffeic acid derivatives), ten as flavonoids: flavan-3-ols (catechin derivatives), 

flavones (quercetin derivatives), flavonols (apigenin and luteolin derivatives) and flavanones 

(eriodictyol derivatives). The conditions that appear to be optimal for the extraction of phenolic 

compounds and that allowed the experimental validation of the predictive model are 3% 

solution ethanol: water (v/v) for 89 minutes at a temperature of 98º C. The optimization of 

extraction is important from an industrial point of view, as it allows obtaining extracts with a 

high content of bioactive compounds from natural matrices, in this case, T. vulgaris leaves. 

Considering that the phenolic composition appears in literature as a direct influence on 

bioactive properties, optimization processes allows a better exploitation of extracts, ensuring 

the greatest economic reduction for industries. 
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Mung beans (Vigna radiate) are planted in a wide range and rich in varieties in our country
[1,2]

, 

which are rich in nutrients. In this study, seven different varieties of mung beans (Zhangjiakou 

Ming mung bean, Taonan Ming mung bean, Jinan green mung bean, Linyi green mung bean, 

Lvbao black mung bean, black gem black mung bean, and yellow mung bean) were selected as 

the research object, and the moisture content of different varieties of mung bean was 

determined, as well as ash, protein, starch, dietary fiber, amino acids, fatty acids, trace elements, 

polyphenols and flavonoids and other nutrients. The results show that starch and protein are the 

main components of mung beans, and the nutritional components of different varieties of mung 

beans are quite different. Besides, UPLC-QTOF-MS was used to qualitatively analyze the 

methanol extracts of different varieties of mung beans
[3]

. A total of 22 compounds were 

identified, including 1 kind of organic acid, 5 kinds of phenolic acid, 13 kinds of isoflavones, 

2 kinds of flavonoids, 1 kind of flavanone and their derivatives. Then Combined with 

HPLC-QQQ-MS/MS identified five kinds of phenolic compounds in different varieties of 

mung bean. At the same time, the methanol extracts were analyzed for their antioxidant 

properties. Due to the high content of phenolic substances in mung beans, mung beans show 

good activities in scavenging DPPH free radicals, inhibiting tyrosinase, and anti-tumor
[4]

. This 

makes mung beans a potential drug substitute or supplement for the prevention or treatment of 

human diseases
[5]

. Therefore, the determination of the main nutrients in mung bean, the 

qualitative and quantitative analysis of natural products, and the determination of antioxidant 

activity have good research significance and value. The research on the nutritional value and 

biological activity of mung bean provides a scientific guiding significance for people's 

reasonable diet and provides a scientific basis for the development of mung bean-related 

functional foods. The analysis of the nutritional components, natural products, and antioxidant 

properties of different varieties of mung beans can provide data support for the breeding of 

mung bean varieties and the development of related products. 
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The consumption of natural products has increased significantly due to the idea that whether 

improving nutrition, improves health, general well-being and reduces the risk of developing 

certain diseases
[1]

. Bee products, in special bee pollen, have demonstrated several nutritional 

and bioactive properties, which make them functional foods par excellence. Bee pollen is a 

natural product rich in lipids, proteins, carbohydrates as well as minor components such as 

phenolic compounds
[1]

. Most of the bioactive properties are attributed to the powerful 

antioxidant and antiradical activity demonstrated by the phenolic compounds
[2]

. 

The exploitation of phenolic compounds in different fields has motivated researchers to 

explore eco‐friendly and efficient extraction techniques
[3]

. This study aimed to comparatively 

revealed that green extraction techniques, microwave-assisted (MAE) and ultrasound-assisted 

extraction (UAE) can be used as an alternative to conventional extraction techniques such as 

maceration (MR) and magnetic stirring (MS) and to demonstrate the impact of extraction 

techniques on total phenolic (TPC) and flavonoid content (TFC), antioxidant activity, bioactive 

compounds profile and their concentrations in the extract. The highest TPC for all bee pollen 

samples was obtained in MAE technique with a value of 28.0 mg GAE/g, followed by UAE 

(26.7 mg GAE/g), MS (18.7 mg GAE/g) and MR (13.5 mg GAE/g). The DPPH (31.0–94.2%), 

ABTS (29.5–98.6%), and reducing power (3.5–11.5 mg GAE/g) assays exhibited that bee 

pollen was a potent antioxidant source. Besides, LC/DAD/ESI-MS
n
 revealed the presence of a 

total of 26 bioactive compounds in bee pollen samples, including 13 phenolic and 13 

phenylamide compounds and demonstrated that the extraction technique influenced bioactive 

compounds profile. Consequently, the findings indicate that MAE may be the best technique 

for the extraction of bioactive compounds from naturally encapsulated products such as bee 

pollen because of its high extraction efficiency. 
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Studies have shown that the polysaccharide from Hericium erinaceus (HECP) was the main 

active substance, which can be used to treat high blood lipid disease, regulate blood pressure, 

and promote health. It should be noted that most of the research on HECP still focus on its basic 

extraction, composition, primary structure and biological activities, but the related studies 

rarely pay attention to its in-depth analysis of the structure. In addition, it is hard to compare the 

structure and activity of HECP from the same or different raw material sources due to the 

differences in raw material and method of extraction, separation and purification. In order to 

explore the composition and structural regularity of HECP from different regions, 3 kinds of 

Hericium erinaceus were taken as research subjects, and their different polysaccharide 

structural characteristics were compared and analyzed systematically and comprehensively. 

Firstly, IST sequence analysis indicated that the Hericium erinaceus from Zhejiang (HECP-ZJ), 

Hubei (HECP-HB) and Fujian (HECP-FJ) were the same strain. The water-soluble crude 

polysaccharide from Hericium erinaceus was extracted by the method of hot water extraction, 

and the monosaccharide composition showed that the HECP from different regions contained 

glucose (Glc), galactose (Gal), mannose (Man), a small amount of fucose (Fuc) and glucuronic 

acid (GlcA). It is worth noting that the content of galactose in HECP-ZJ is twice than that of 

HECP-FJ and HECP-HB. HECP were further separated and purified into four homogeneous 

components, respectively, basing on the theory of "polysaccharide structure relative order". 

The monosaccharide composition of HECP-ZJ-60 was mainly galactose, but that of 

HECP-FJ-60 and HECP-HB-60 were mainly glucose. In addition, glucose was predominant in 

HECP-ZJ-70, HECP-FJ-70 and HECP-HB-70. Those results above indicated that there were 

common structural units in HECP from different regions, but also still exist some differences in 

specific structural characteristics. In general, this research provided a theoretical basis for 

summarizing the structure of HECP from different regions, and which was also beneficial for 

further studying the biological activity of HECP and exploring the structure-activity 

relationship.   
 

Acknowledgments  

The financial supports from the National Key R&D Program of China (2018YFE0108300) 

was gratefully acknowledged. 
 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

290 

 

GL38: Physicochemical, bioactive components and antioxidant 

activities of yam flours as affected by different drying methods 
 

Monalisa Sahoo, Sushree Titikshya, Vivek Kumar, SN Naik 
Centre for rural development and technology, IIT Delhi, India 

 

Food, nutrition and energy security is a primary global concern of 21
st
 century. Currently, 820 

million people are either starving or agonizing due to fragility and shortage of food (FAO, 

2019), and for most countries, the hunger indexes are still through far unreachable conditions. 

Yams have potential to address these issues and are abundant sources of carbohydrates and 

phyto-compounds (dioscin, diosgenin, mucin, choline, allantoin) (Scott et al., 2000). Moreover, 

yams exhibit high value of functional, nutritional properties, and health benefits (antioxidant 

activity, hypoglycemic activity, anticancer activity, analgesic activity) which make them an 

industrial emerging product in terms of food and medicinal value. Total 550-650 tons of 

Dioscorea species were used by global pharmaceutical industry with market price of $500 

million (Singh and Kaushal, 2007) and in India, 100% of steroid drugs produced from locally 

available Dioscorea species, (Chaturvedi et al., 2007). But, high moisture content, restrict the 

broader use of yams. Drying is a crucial Processing step for enhancing the storability of yam 

slices and powder. The research was undertaken to study the effect different drying processes, 

sun drying, shade drying, hot air drying, microwave drying (MWD), infrared drying (IRD) 

and freeze drying on the nutritional, functional, structural and bioactive component of yam 

flours. TGA and DSC confirmed the stability of yam flours in high temperatures while XRD, 

FTIR and SEM micrographs confirmed the gelatinization of starch during MWD and IRD. IR 

dried flour had more antioxidants and low moisture content compared to other drying 

methods.   
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Tea, made of the buds or leaves from the plant Camellia sinesis L., is a worldwide beloved 

beverage which has a long history of safe and healthy use for thousands of years since ancient 

China. Tea polysaccharide is a bioactive polysaccharide extracted from tea, which has attracted 

more and more attention during recent decades. In this paper, an acidic polysaccharide was 

isolated from green tea leaves by hot water with a yield of 3.18% and was preliminarily 

characterized. Then, this polysaccharide was purified by anion-exchange chromatography 

column and size exclusion chromatography column to obtain different purified fractions. Three 

purified fractions were found to be HG type pectin by monosaccharide composition analysis, 

methylation analysis, IR analysis and NMR analysis. In addition, the morphology property and 

macromolecular properties of these fractions were investigated by SEM and SEC-MALLS. 

The aim of this study was to investigate the structure features of tea polysaccharide and provide 

insights to understand the structure-bioactivity relationship. 
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The Sceletium genus has been of medicinal importance in southern Africa for millennia as 

used by the indigenous KhoiSan people
 [1]

. Sceletium tortuosum from the genus has gained 

pharmaceutical importance as an anxiolytic and anti-depressant, and some of the mesembrine 

alkaloids have been studied
 [2]

. In-depth scientific information is largely still missing with 

regards to the mesembrine alkaloids that hold pharmacological activity and so, this study thus 

aimed to provide a metabolomic characterization of S. tortuosum and its sister species as 

these are not easy to distinguish using morphology alone. Plant samples of the genus 

Sceletium were collected from the wild (Karoo, South Africa) and analysed through liquid 

chromatography-mass spectrometry (LC-MS), using MS
E
 fragmentation as a putative tool for 

chemical identities. Metabolomics analyses were able to distinguish collections of S. 

tortuosum and other species of the genus based on the collection site and the main 

distinguishing features were the presence of biomarkers such as mesembrine (m/z 290.176; 

RT 5.296 min), mesembrenol (m/z 290.176; RT 4.540 min) and mesembrenone (m/z 4.810; 

RT 4.81 min). To reiterate, the metabolomic profiles varied according to the different 

localities but the metabolites occurred at variable quantitative levels in Sceletium ecotypes. 

We have also tentatively identified two unknown alkaloids that occur in several populations 

with m/z and retention times of m/z 276.159; RT 4.12 min and m/z 274.144; 4.17 min, 

respectively, and these chemical traits offer a novel approach to chemotaxonomically 

delineate species of the Sceletium genus that remain poorly studied. Molecular networking, as 

dereplication tool to annotate and visualize the chemical space across samples tested, provided 

the added advantage of being able to observe mesembrine alkaloid isomers and coeluting 

metabolites (from the jourbetamine group) that were difficult to discern without this 

application.  Through this work, it is thus easier to observe chemical trends within and 

between populations and to discover new phytochemicals that may be used for 

quality-assurance purposes in industries that employ S, tortuosum, specifically, for the 

manufacture of phytopharmaceutical products. 
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Mosquitoes (Diptera: Culicidae) are a key threat for millions of people worldwide, since they 

act as vectors for devastating parasites and pathogens. Similarly, pathogenic bacteria both 

Gram-positive and Gram-negative bacterial strains are thought to present a major public 

health problem. Aedes aegypti a dipteran insect spreads Dengue, a viral infection that occurs 

in major parts of the world and Staphylococcus aureus a pathogenic bacteria one among the 

major cause of nosocomial infections and skin infections. Controlling these pests and 

pathogens rely on synthetic chemical that is toxic to the environment and non-target organism 

including human being. Plant phytochemicals mediated eco-friendly nanoparticles can 

replace the synthetic pesticides and avoid the above said issues.  Nilgirianthus ciliatus a 

commonly used medicinal with high pharmaceutical properties and a special compound 

called lupeol is used to synthesize ZnO nanoparticles in this present study. The synthesized 

ZnO nanoparticles was characterized by UV–Vis absorption spectroscopy, X-ray Diffraction 

(XRD), Fourier transform infrared spectroscopy (FT-IR),and Scanning Electron 

Microscopy (SEM), DLS and Zeta Potential analysis. The ZnO NPs showed higher toxicity 

against A. aegypti with 24hrs/48hrs LC50 values of 18.33, 49.50, 71.05, 106.89 ppm/mL and 

5.02, 17.13, 48.72, 163.08 ppm/mL against the four developmental stages respectively. 

Histopathological observation on 4
th

 instar larvae of the A. aegypti showed damages in the 

midgut and caeca regions. ZnO NPs was also effective in suppressing the growth and 

development of Staphylococcus aureus. Hence, ZnO NPs is a multi potent eco-friendly 

compound that acts on microbes as well as arthropods.  
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Food nutrients play a crucial role in human health, especially in gastrointestinal health. The 

effect of food nutrients on human health mainly depends on the digestion and fermentation 

process in the gastrointestinal tract
1,2

. In vitro gastrointestinal (GI) digestion and fermentation 

models had the advantages of reproducibility, simplicity, universality, and could integrally 

simulate the in vivo conditions to mimic oral, gastric, small intestinal and large intestinal 

digestive processes
3
. They could not only predict the relationship among material composition, 

structure and digestive characteristics, but also evaluate the bioavailability of material 

components and the impact of digestive metabolites on GI health. This review systematicly 

summarized the current state of the in vitro simulation models, and made detailed descriptions 

for their applications, advantages and disadvantages, and specially their applications in food 

carbohydrates
4
. In addition, it also provided the suggestions for the improvement of in vitro 

systems and firstly proposed to establish a set of standardized methods of in vitro dynamic 

digestion and fermentation conditions for food carbohydrates, which were in order to further 

evaluate more effects of the nutrients on human health in future. 
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Adansonia digitata L., also known as Baobab tree, is distributed throughout the African 

continent and has several traditional uses, including medicinal and food 
[1,2]

. The edible parts of 

this tree include the pulp of the fruit (commonly known as mukua), which since 2008 has been 

approved as a food ingredient by the European Commission and the Food and Drug 

Administration 
[1]

. Furthermore, it contains a high content of vitamins (including vitamin C), 

minerals, soluble and insoluble dietary fiber
[3]

. Therefore, the objective of this study was to 

carry out the nutritional and chemical characterization of the mukua pulp, to obtain a complete 

characterization of this much consumed fruit. The nutritional profile analysis, including 

proteins, crude fat, moisture, ash, carbohydrates, and energy were performed following the 

AOAC official methods 
[4]

. Free sugars were identified by an HPLC-RI system, organic acids 

by UFLC-PDA and fatty acids by GC-FID. Regarding the obtained results, mukua pulp had a 

very low moisture content (11.9 + 0.3 g/100 g dw), with carbohydrates being the macronutrient 

present in the highest quantity (89.6 ± 0.2 g /100 g dw), followed by proteins (2.7 ± 0.3 g/100 g 

dw) and by crud fat (1.8 + 0.1 g/100 g dw), representing an energy value of 386 ± 1 kcal. Three 

sugars (fructose, glucose and sucrose) and three organic acids (oxalic, citric and succinic) were 

identified, with fructose (2.3 ± 0.2 g/100 g dw) and citric acid (8.73 ± 0.03 g/100 g dw) 

standing out, respectively. Twelve fatty acids were quantified with greater abundance of oleic 

(C18:1n9c – 81%) and palmitic (C16:0 – 10%) acids. As it can be seen, the fruits of Adansonia 

digitata L., are nutritionally interesting. Also, the high content of citric acid with scientifically 

proven preservative power and the high content of oleic acid with multiple pharmacological 

effects, increases the interest in the exploration of mukua. Therefore, a more complete study of 

this product is important, including all the beneficial effects that its consumption can bring to 

the consumer's health. 
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Dietary polyphenols are widely found in our foods and have good antioxidant and various 

health promoting effects 
[1-2]

. High carbohydrates such as white sugar and white rice can only 

provide calories and make people feel full, which is not good for people‘s health. Studies 

have shown that compared with normal rats, the maximum blood concentrations of 

mangiferin, inosine, melaleuca and puerarin in diabetic rats are significantly increased 
[3-4]

. 

However, the maximum blood concentration of catechin, epicatechin, quercetin and 

resveratrol almost disappeared in rats fed a high-sugar and high-fat diet 
[5]

. In the early stage 

of our research group, it was discovered that protein glycosylation reduced the non-covalent 

weak binding force with dietary polyphenols 
[6]

. Under the condition of high concentration of 

glucose, more polyphenols are exposed to the environment of free radicals in the blood, and 

cannot be effectively transported to other tissues, which weakens the ability of polyphenols to 

scavenge free radicals
[6]

. So far, there are little research reports on the influence of 

high-carbohydrate diet on the absorption, tissue distribution and metabolism of polyphenol 

compounds at home and abroad. Therefore, our project will use molecular nutrition 

bioavailability of dietary polyphenols mediated by high-carbohydrate diets at the in vitro, in 

vivo and in vitro levels on the basis of previous work, and further use in silico calculates and 

simulates the structure/molecular properties-bioavailability relationship pf polyphenols under 

high carbohydrate diets to clarify the mechanism of high-carbohydrate diet on the 

bioavailability of small molecules of biologically active ingredients, and provide new 

research ideas for improving the biological activity of polyphenols. 
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The olive tree (Olea europaea L.) is a plant with great relevance in Mediterranean countries, 

being responsible for production of olives and olive oils. The leaves are rich sources of 

bioactive compounds (e.g., phenolic compounds) with antioxidant, antimicrobial and 

anti-inflammatory activities. The negative perception that consumers have of artificial 

preservatives has been driving the industry to seek substitution with natural compounds, with 

plant derivatives being strong candidates, being the first step the extraction of these compounds. 

The efficient extraction will allow a better functionalization of these substances in the final 

product, by improving the yield in specific bioactive compounds. The main objective of this 

work was to optimize the extraction yields of olive leaves (Olea europaea L.), through 

ultrasound assisted extraction by applying the response Surface Methodology. The factors 

analyzed were time (F1), ranging from 10 to 60 min, ultrasonic power (F2), ranging from 50 to 

500 W and solvent (F3), ranging from 0 to 100% ethanol, using the Box-Behnken design with 

17 individual randomized runs. The response was the dry weight of the extraction, which 

varied between 7.9 to 64.4 mg. The RSM analysis rendered a reduced quadratic model with no 

transformation for UAE. The optimization studies have shown a tendency to increase yield 

with the increase of time and power. Thus, higher limits on time and power could imply even 

higher extraction yields. The optimal dry weight extraction point (Y1) was obtained at 29 min 

(F1), 488 W (F2) and 14 % (F3) of ethanol. Future studies are being carried out with other 

responses, namely specific yields of bioactive molecules, with the ultimate goal of studying the 

potential of incorporating olive extracts in foods as natural preservatives. 
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Perilla (Perilla frutescens (L.) Britt.), also known as Suzi, Baisu, Chisu, Fragrant Su, 

Cinnamomum fragrans, is an annual herb of the genus Perilla, Lamiaceae, and Perilla. It is 

found in China, Japan, South Korea, India and other Asian countries have thousands of years 

of planting history, and its stems, leaves and seeds can be used as medicine and edible
[1]

. In 

recent years, scholars at home and abroad have discovered a variety of chemical components 

from this genus
[2]

, including terpenes, flavonoids, phenylpropanoids, steroids, etc., which 

have antioxidant, anti-inflammatory, and antibacterial properties. Kind of biological 

activity
[3-5]

. Based on the wide application of Perilla plants, the research on Perilla plants is 

summarized from the aspects of pharmacological ingredients and pharmacological effects. 

We mainly summarize the pharmacological components and pharmacological effects of 

perilla, aiming to provide a certain reference for the development and utilization of perilla. 
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During deep fat frying, the frying media undergoes several undesirable reactions such as 

oxidation, which has a negative effect on the organoleptic and nutritional properties. The 

gelation by an organogelator of liquid oil is one of the approaches widely explored in 

producing a fat-like substance. The aim of this study was to use an oleogel of carnauba wax 

and soybean oil as a deep-fat frying medium for potato chips to reduce the oil uptake and to 

maintain the quality parameters of fried chips. 10 g potato chips were fried per 200 g of 

oleogel (chips to oleogel ratio of 1:20) in an induction pan at 147°C for 4 min. After frying 

the chips were kept on a strainer for 2 minutes to drain any excess oil and then stored in a 

sealed packaging film until further analysis. Various quality parameters of fried chips such as 

hardness, Color values, Fatty Acid Composition and Oil Uptake were measured. The 

breaking strength of the chips fried in oleogel and oil were 255.7 ± 12.3 g and 314.2 ± 13.6 g, 

respectively. The oleogel fried chips were significantly lighter (higher L* value) and had a 

lower redness value (a*) which makes it more desirable for the consumer. Much difference 

was not observed in the composition of soybean oil and oleogel fried chips. Oil uptake in 

chips fried in soybean oil and oleogel were 45.32±1.36
 
g/100g and 34.75±0.51 g/100g, 

respectively. Under the similar frying conditions, it was observed that oleogel fried chips had 

about 23% lower oil uptake as compared to chips fried in soybean oil. Moreover, the 

appearance (color) of oleogel fried chips improved significantly. No significant changes in 

the fatty acid composition as well as the hardness of the chips was observed. Both these 

results are promising and would definitely lead to an added benefit to using of oleogel.  
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Obesity is a major public health problems worldwide, which is also a cause of some 

comorbidities
[1-3]

, covering hypertension, cardiovascular disease, chronic kidney disease, 

insulin resistance, type 2 diabetes, dyslipidemia, and cancer. Studies have found that natural 

bioactive phytochemicals, especially polyphenols, present in foods have potential health 

benefit effects on the prevention of obesity
[4]

. Cellular studies in our group strongly 

demonstrated that digalloylated B-type proanthocyanidin (PA) dimer strongly inhibited 

3T3-L1 preadipocyte differentiation through disrupting the integrity of the lipid rafts 

structure and inhibiting the expression of peroxisome proliferator activated receptor gamma 

(PPARγ) and CCAAT/enhancer-binding protein alpha (C/EBPα) and then downregulating the 

expression of acetyl-CoA carboxylase (ACC) and fatty acid synthase (FAS) factors, followed 

by mono-galloylated PA dimer, while non-galloylated PA dimer had little effect
[5]

. The 

different inhibitory activity were mainly due to the difference in the B-type PA dimers 

structure and the ability to interfere with lipid rafts. The greater the galloylation degree of 

B-type PA dimers, the stronger the ability to disrupt the lipid raft structure and inhibit 3T3-L1 

preadipocyte differentiation. These findings expands the current understanding of the 

structure-activity relationship of PAs. 
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Eucalyptus is a large genus of tall evergreen plants belonging to the Myrtaceae family that 

comprises about 900 species and subspecies
[1]

. It is native to Australia but currently is planted 

all around the world being one of the most important tree for its several uses such as timber, 

pulp and essential oil
[2]

. In recent years, the demand of Eucalyptus sp. essential oil has 

significantly increased as it has been approved as a natural additive. It is widely used in food, 

flavor, pharmaceutical, and perfumery industries, thanks to its many biological properties, 

including antibacterial, antifungal, analgesic and anti-inflammatory properties 
[3-4]

. Eucalyptus 

sp. leaves in particular are rich in essential oil and its chemical composition depends on several 

factors, both intrinsic and extrinsic ones, such as environment and agronomic practices
[5]

.  

The aim of this work was to characterize the essential oil obtained from Eucalyptus globulus L. 

dry leaves and assessing its antioxidant (DPPH and reducing power), antimicrobial 

(microdilution method against pathogenic bacteria) and cytotoxic properties. A conventional 

Clevenger apparatus was used to extract the essential oil by hydrodistillation for 3 h. The 

essential oil yield was 2.2 ± 0.3 %. The chemical composition of the oil was determinated by 

GC-MS analysis which enabled the identification of 94% of total compounds in common 

eucalyptus essential oil. The major compounds were eucalyptol, alpha-pinene, globulol, 

alpha-terpinyl acetate, alpha-terpineol and aromadendrene. From a qualitative point of view, 

the obtained results are in good agreement with the data available from the literature, 

considering the genetics and environment variations that may occur 
[5]

. The antioxidant activity 

was evaluated by DPPH radical scavenging effect and reducing power. For DPPH assay an 

EC50 value of 145.5 ± 0.7 mg/mL was obtained, while for reducing power assay an EC50 value 

of 3.0 ± 0.2 mg/mL was presented. Concerning the cytotoxic activity against four tumor cell 

lines (AGS - gastric, NI-H460 – lung, CaCo – colon and MCF-7- breast), the best results were 

revealed on the inhibition of the colon cancer cell line with GI50 value of 73 ± 5 μg/mL. The 

minimum inhibitory concentration (MIC) and the minimum bactericidal concentration (MBC) 

were tested against a large panel of several common food and clinical bacteria evidencing a 

wide spectrum antibacterial activity against the selected bacteria. A strong activity in a 

concentration range between 2.5 and 0.6 % was reported again Escherichia coli, Listeria 

monocytogenes (clinical isolate), Methicillin-resistant Staphylococcus aureus (MRSA) for 

clinical bacteria and again Yersinia enterocolitica, Listeria monocytogenes (ATCC), 

Enterobacter Cloacae, Staphylococcus aureus and Bacillus cereus for food bacteria. Overall, 

the results revealed that essential oils from eucalyptus are a potential and natural source of 

bioactive substances for bio-based industries. 
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Persimmon (Diospyros kaki), which belongs to the Diospyros L. gender (Ebenaceae), 

originally from China
[1,2]

. Persimmon is one of richest fruits in tannin and pectin substances. 

Previously, we found that persimmon tannins could interact with pectin, probably affecting 

the late properties including the gelling and rheology behavior
[3,4]

. We, therefore, studied the 

effect of persimmon tannins on the emulsification characteristics of persimmon pectin. 

Accordingly, particles' size (distribution), micromorphology, turbidity, emulsifying activity, 

zeta potential, Turbiscan real-time detection, Lumisizer accelerated centrifugation assessment, 

Rheolaser Crystal cyclic thermal evaluation, salt-stability, and thermal-stability of persimmon 

pectin stabilized emulsions with and/or without different concentrations of persimmon 

tannins were measured. Results indicated that pectin-tannin conjugates with a certain 

proportion showed better emulsifying activity and stability than the other ratios including the 

control one. In details, emulsions prepared by pectin-tannins with these ratios showed smaller 

particle size, distribution span, PDI-value, higher turbidity, better emulsifying activity, and 

zeta potential, illustrating the emulsifying enhancement of persimmon tannins under certain 

proportion conditions. Additionally, emulsions stabilized by pectin-tannins with certain 

proportion showed unpronounced TSI-value, peak thickness, instability index, and 

microscopic dynamic based on the results of physical stability analysis. Furthermore, the 

cryoscanning electron microscope (Cryo-SEM) findings indicated that the firm honeycomb 

structure of emulsions stabilized by pectin-tannins with certain proportions was constructed, 

which could act as a space barrier to protect the emulsion droplets from flocculation and 

coalescence
[5,6]

. In conclusion, the presence of persimmon tannins with certain proportions 

could strengthen the emulsifying activity and stability of pectin emulsions. Our results may 

increase the breadth of applications of persimmon tannins and pectin as functional ingredients 

in food and cosmetic industries. 
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The rhizoma of Piper longium is one of the key ingredient in Haliforte capsule, the bioactive 

compound being Piperidine alkaloids, piperine 
[1,2]

. A high performance liquid 

chromatography (HPLC) method was used to determine piperine simultaneously in Piper 

longium plant rhizoma and Haliforte capsule. The HPLC method was tested and validated for 

selective determination of piperine in the Haliforte capsule
[3]

. The proposed method was 

validated for linearity, precision (system precision, method precision, intermediate or inter- 

day precision) and accuracy, stability in analytical solution, system suitability and 

ruggedness
[4,5]

.  

The aim of this study was to develop validated determination method of alkaloid in Haliforte 

capsule for quality control. HPLC analysis was performed on Chromecore amino bonded 

silica gel as the stationary phase (250 mm: 4.6 mm, 5µm) using mixture of methanol, water 

(77:23) as the mobile phase, 343 nm as the UV light detection. The calibration curve of 

piperine showed good linearity (R
2
=0.9993) within the established range of 30 – 120 µg/ml. 

The limit of detection (LOD) and quantification (LOQ) were 3.8 µg/ml and 11.56 µg/ml 

respectively. Good results were achieved with repeatability (%RSD < 2.0) and recovery 

(97.48 – 104.89%). The method was found to be selective, accurate, reproducible and the 

other components did not interfere with determinations. It was successfully used to analyze 

the Haliforte capsule with 4 different plant formulation. The HPLC method can be used to 

evaluate and control quality, stability of Haliforte capsule. 
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Cassia obtusifolia seeds were regarded as an edible and medicinal resource, which have 

various health-promoting benefits. The primery functional components of Cassia obtusifolia 

seeds were polysaccharides and anthraquinones
[1, 2]

, while polysaccharides have aroused 

people‘s interest due to their high safety, many health benefits and high content
[3]

. However, 

along with people chronic or frequent use, safety issues of anthraquinones have been raised 
[4, 

5]
, researchers have found that at high concentrations anthraquinones would be cause side 

effects on vital organs such as liver, kidney, brain, muscle and reproductive organs
[6]

. 

Therefore, it is important to control the content of anthraquinones for the development and 

utilization of the polyaccharides of Cassia obtusifolia seeds (CP). In this work, we obtained 

polysaccharides from Cassia obtusifolia seeds with hot water extraction and aimed to control 

anthraquinones of CP from the three perspective of raw materials pretreatment, optimization of 

polysaccharides extraction process and polysaccharide extracts treatment. Next, the chemical 

composition and preliminary structure characteristics of different processed polysaccharides 

were minutely elucidated in the present study. It may facilitate the application of Cassia 

obtusifolia polysaccharides on nutraceuticals and pharmaceutical industries. 
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In the Mongolian Traditional Medicine‘s sourcebook, traditional medicinal drug Khurtsiin 

deed-6 is used for the treatment of colic caused by wind and blood disorder (neuralgia), 

headache caused by blood and bile disorder, headache due to the fever caused by bacteria, 

headache from gland disease, and leucoma
[1]

. Khurtsiin deed-6 is composed of Terminalia 

chebula Retz, Carthamus tinctorus L, Odontites rubra /Baumg/ Pers, Saussurea lappa L., 

Resina commiphorae maculis., and Moschus Moschiferus
[2]

. 

According to the WHO headache disorder is considered as highly prevalent among the 

population of all ages regardless of geographical location. Headache is a common syndrome in 

the population and is not only a reflection of disorders of the head, but also indicates an 

abnormality of the whole body
[3]

.  

We were investigated the effect of Khurtsiin deed-6 on the expression of inflammatory 

cytokines and neuropeptide in migraine model. We were induced migraine model in male 

Westar rats by nitroglycerin. And followed by Khurtsiin deed 6 treatment 3 different doses 

including 50 mg/kg, 100 mg/kg, 150 mg/kg. After anesthesia, rat brain was removed and 

TNC region isolated from fresh brain. And followed by protein and RNA extraction. ELISA 

method was used to check CGRP and NO level in serum. And OX42, IL1, COX2, RAGE, 

GFAP, BDNF, Bax, Bcl expression were analyzed by RT-PCR. The components of Khurtsiin 

deed-6, Terminalia Chebula Retz, Carthamus tinctorus L, Odontites rubra /Baumg/, 

Commiphorae Mukul, Saussurea Lappa, Moschus moschiferus has an excellent 

neuroprotective and anti-inflammatory effect. In order to determine the treatment effect of 

Khurtsiin deed-6 and its preventive effect, our researchers have conducted research on 

nitroglycerin induced migraine by taking 3 dose groups of Khurtsiin deed-6 and a 

comparative medicinal drug group. The result obtained in the present study showed that 

KhDZ could significantly decrease the plasma CGRP and NO, at the same time increase the 

plasma ET in migraine model. Furthermore, decreased expression of c-Fos in TNC also 

supported the analgesic action of KhDZ.  Moreover, CGRP increases c-Fos, and our study 

revealed that when CGRP level in plasma significantly increased then it leads to the increase 

in c-Fos expression in rat migraine model. The inhibition of NO, CGRP of KhDZ had an 

analgesic effect, which confirms traditional medicine‘s analgesic indications or wind 

suppressing reference index (WSRI). Furthermore, decrease in IL-1β, COX2, and apoptosis 

inhibition effect showed reduced inflammation, analgesic, and neuroprotective indications of 

traditional medicine or bile suppressing reference index (BSRI).       

The calculation of each component of Hurtsiin deed-6 medicinal drug‘s reference index 

revealed that wind suppressing medicinal substance were 4, bile suppressing medicinal 

substance 5, and phlegm suppressing medicinal substance 2. According to the reference index 

of this recipe, it was potent for suppressing wind and bile disorder, which is consistent with 

the main indications of eliminating wind and blood dysfunction and colic caused by wind.    
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Dietary flavonoids are abundant in natural plants and possess multiple pharmacological and 

nutritional activities. In this study, apigenin, luteolin, and baicalein were chosen to evaluate 

their anti-diabetic effect in high-glucose and dexamethasone induced insulin-resistant (IR) 

HepG2 cells. All flavonoids improve the glucose consumption and glycogen synthesis 

abilities in IR- HepG2 cells via activating glucose transporter protein 4 (GLUT4) and 

phosphor-glycogen synthase kinase (GSK3β). These flavonoids significantly inhibited the 

production of reactive oxygen species (ROS) and advanced glycation end-products (AGEs), 

which were closely related to the suppression of the phosphorylation form of NF-κB and P65. 

The expression levels of insulin receptor substrate-1 (IRS-1), insulin receptor substrate-2 

(IRS-2) and phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt) pathway in 

IR-HepG2 cells were all partially activated by the flavonoids, with variable effects. 

Furthermore, the intracellular metabolic conditions of the flavonoids were also evaluated. 
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Alzheimer‘s disease (AD), the most common cause of progressive dementia in the elderly 

population, is a chronic neurodegenerative disorder that leads to disturbances of cognitive 

functions. Although the primary cause of AD remains unclear. The present study investigates 

the anti-amnestic effect of caffeine, catechin and theobromine on scopolamine-induced 

neuro-behavioral and biochemical changes in rats.  

Rats were treated with caffeine, catechin, theobromine (2.5 mg/kg and 5mg/kg respectively) 

and donepezil (5 mg/kg) via oral administration (p.o.) for seven successive days. 

Scopolamine (3mg/kg) was administered 30 minutes after oral administration 

intraperitoneally (i.p.) to induce amnesia resembling AD. Thereafter, the changes in spatial 

and episodic memory were conducted; then, the estimation of some biochemical parameters 

associated with cognitive function was determined. Scopolamine-treated rats showed 

impaired learning and memory (p<0.05) and significantly increased (p<0.05) activities of 

acetylcholinesterase (AChE) and butyrylcholinesterase (BuChE) in both the cortex and 

hippocampus, and increased levels of superoxide dismutase (SOD) and catalase activities in 

both the cortex and hippocampus.  Caffeine, catechin and theobromine revealed their 

antioxidant and neuroprotective abilities. However, caffeine had a higher inhibitory ability 

against lipid peroxidation compared to catechin and theobromine. All the compounds showed 

acetylcholinesterase and butyrylcholinesterase inhibitory abilities, with theobromine having 

the highest inhibitory activity.  

The observed anti-amnestic effect of caffeine, catechin and theobromine make them 

promising bioactives for clinical trials in patients with cognitive impairment as a result of 

their antioxidant properties and cholinesterase inhibition abilities 
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The butylated lotus seed starch (BLS) prepared by esterification of butyric anhydride and 

lotus seed starch, which can avoid digestion and absorption in small intestine and deliver 

butyric acid to large intestine. Substitution occurs on the three active hydroxyl groups of BLS, 

namely secondary alcoholic hydroxyl and primary alcoholic hydroxyl positions. In the 

present study, we fabricated BLS with different distribution of butyryl groups at primary and 

secondary carbon positions and established the related relationship among changes of 

substrate structure, probiotic effect and metabolite changes of short-chain fatty acids (SCFAs) 

in vitro. Compared with lotus resistant starch (LRS), BLS group promoted the relative 

abundance of the genera Lactobacillus, Clostridiales. The highest degree substitution of BLS 

dramatically reduced the relative abundance of Enterococcus and Escherichia-Shigella. At 

the same time, BLS produced more butyric acid during the fermentation, which clarified the 

mechanism of butyric acid production by BLS targeting intestinal flora. This research 

provides a scientific basis for the development of new prebiotics with high-yield butyric acid. 
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Type 2 diabetes has emerged as one of the most acute public health diseases of the present, 

especially under the aging condition that increased the incidence
[1]

. This study aimed to 

evaluate the hypoglycemia activity of Ulva lactuca oligosaccharide (ULO) under the 

aging-related diabetes condition
[2]

. The results were revealed that the hypoglycemia and 

delaying the senescence approaches of ULO could be realized by involving the 

GLP-1/GLP-1R pathway to mobilize the intercommunication between the brain and gut. 

Besides, 26 differential metabolites in the brain and 8 differential bacteria in the gut have 

been screened. The network relationship and KEGG enrichment analysis revealed that 

all-trans-Retinoic acid and Streptococcus might play the key mediators to maintain the 

hypoglycemia activity of ULO. Based on the above illustrated that ULO might serve as an 

efficient ingredient to restore the metabolism of circulation blood glucose and delaying the 

brain senescence condition. 
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Starch modified with phenolics usually has a lower digestibility compared with native starch 

and many physiochemical properties are altered at the same time. Most of the modification 

complexed starch with phenolics and some tried to synthesise starch esters with phenolic 

acids. However, the digestibility and glycaemic index (GI) of phenolic acid starch esters were 

not investigated not to mention the underlying mechanism. This study applied ferulic acid, 

sinapic acid, and p-coumaric acid to synthesize esters with cassava starch and investigated 

their digestibility, GI and starch structure alterations. Starch after esterification contained less 

rapidly digestible starch (as low as 44.59%) and more resistant starch. Sinapic acid starch 

ester (SASE) had the lowest hydrolysis rate, which was 61.04% in this study. The steric 

hindrance of phenolic acid groups and improvement of hydrophobicity led to the reduced in 

vitro digestibility of starch esters. The GI of SASE (60.4) was drastically decreased compared 

with native starch (97.6) (P<0.05) but not for ferulic acid (101.3) and p-coumaric acid (99.7) 

starch esters. Results indicated that certain phenolic acid starch esters could help to reduce 

postprandial blood glucose spikes, and therefore became a potential tool for diabetes 

management. 
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In the last years, algae have become an alternative food given their nutritional and chemical 

composition and their related biological properties. Thanks to their ability to accumulate 

remarkable concentrations of diverse bioactive compounds, brown algae have caught the 

attention of multiple sectors, mainly by the food industry 
[1]

. Aiming to determine the most 

favorable conditions to maximize the extraction yield from brown algae, 5 different species 

known for accumulating high concentrations of bioactive compounds were selected: 

Ascophylum nodosum, Bifurcaria bifurcata, Himanthalia elongata, Sargassum muticum and 

Undaria pinnatifida. The study was aimed at optimizing the extraction conditions of the 

microwave-assisted extraction (MAE) for all studied algae, to simplify and reduce the 

operational costs of the process, decrease the extraction process time, and reduce energy 

expenses and solvent consumption. A circumscribed central composite design (CCCD) was 

developed, applying response surface methodology (RSM) to optimize several factors 

simultaneously. The studied independent variables and ranges were as follows: time (t, 3-23 

min), pressure (P, 2-12 bar) and ethanol percentage of the solvent (S, 0-100%), whereas 

efficiency was measured in terms of dry weight variation. After the extraction, optimum 

individual extraction conditions for each algae species were determined. The optimal global 

extraction conditions for all algae were 11.21 min, 12 bar, and 20.0% of ethanol, and the 

obtained efficiencies ranged from 60-80%. Therefore, this work demonstrated that MAE was 

a suitable technique for obtaining brown algae extracts with high-efficiency ratios and 

coefficients of determination (R
2
) higher than R

2
 > 0.90. This study is the first step for 

obtaining brown algae extracts which will be further characterized and studied for their 

biological properties and potential industrial applications. 
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Aroma is an important sensory attribute that can significantly influence the consumer 

acceptance of grapes and its products
[1]

. Terpenes are important varietal aroma compounds in 

wines，which exist as both free volatiles and bound forms (known as glycosides, as they are 

free terpenes linked to sugars) in grape berries
[2]

. In the ―free‖ form, terpenes directly 

contribute to fruit and floral aroma characteristics of wine, but they predominantly exist in 

grapes and wines in the non-volatile glycoside form with ratios of glycosylated to free forms 

of 5:1 or greater
[3]

. During the crushing, fermentation or storage process, terpene aroma 

glycosides (TAGs) undergo hydrolysis and release volatile terpenes that enrich the aroma of 

wines. As such, the glycosides can serve as an important reservoir of free aroma volatiles for 

the final wines
[4]

. To uncover the profiling distinction of TAGs in different grape (Vitis 

vinifera) varieties in China, berries of Muscat Hamburg (MH), Muscat Blanc a Petit Grain 

(MB), Carbernet Gernischet (CG) and Ecolly at full technological ripeness were sampled. 

Aroma glycosides in grape skins were extracted by using methanol, then purified by 

Amberlite XAD-2 resins, and determined by UPLC-Q-TOF/MS. Results showed that 16 

TAGs were tentatively identified in total, 14, 10, 10 and 8 TAGs were found in MH, MB, CG 

and Ecolly, respectively, while only 5 TAGs were detected in all the varieties. In addition to 

MH which held two unique TAGs, CG and Ecolly also had characteristic TAG, they were 

linalool-3-O-[α-L- arabinofuranosyl-β-D-glucopyranoside] and pyran linalool 

oxide-α-L-arabinofuranosyl-β-D-glucopyranoside, respectively. The quantification achieved 

by internal standards indicated that nerol-l-O-α-D-apiofuranosyl- β-D-glucopyranoside was 

most abundant in both muscat grapes, while furanosyl-linalool oxide-7-O-[α-L- 

arabinofuranosyl-β-D-glucopyranoside] and diendiol 

I-α-D-apiofuranosyl-β-D-glucopyranoside were the richest in CG and Ecolly, respectively. In 

short, the profiling of TAGs was significantly different among the four grape varieties that 

could successfully distinguish grape varieties efficiently, and it may also contribute to the 

wine aroma studies of the four grape varieties, especially the Chinese specific ones CG and 

Ecolly. 
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To analyze effect of polyvinyl acetate coating on the physicochemical characteristics of 

lemons stored at room temperature. An experiment was conducted to assess the influence of 

polyvinyl acetate coating on postharvest storage quality of lemon at ambient storage. Sorted 

lemons were washed with water; fruit surface water was removed by using fan and then 

coated with polyvinyl acetate coating solutions (2.5%. 5%, 7.5%, 10% and 12.5%) and one 

group kept without any coating as control. After coating, lemons were kept open in crates and 

stored at room temperature condition (27±2℃). The effectiveness of coating in extending the 

shelf life of lemon maintaining the quality was evaluated by determining weight loss, 

respiration rate, firmness, total soluble solid (TSS), pH, ascorbic acid, juice content and also 

organoleptic quality were assessed periodically during storage. The results revealed that 

polyvinyl acetate coating of 10% and 12.5% had immense effect on retaining green color, 

reducing weight loss and shriveling, preserving firmness and moisture content of lemon 

throughout the storage. From the results obtained, it was concluded that, the coating of 

polyvinyl acetate coating imparts positive effect on physicochemical properties of lemons 

especially in the case of weight loss. There is significant lowering in weight loss observed 

during storage which helps to maintain its color as compared to control. 
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Coffee leaf extract (CLE) has the anti-inflammatory activity; however, the underlying 

mechanism remains unknown. In the present study, an intestinal inflammatory model was 

first established using Caco-2/U937 co-culture induced with lipopolysaccharide (LPS) and 

the anti-inflammatory mechanism of CLE was investigated through assessing the 

pro-inflammatory cytokines (TNF-α, IL-1β and IL-8) and the metabolites in both apical and 

basolateral sides of the co-culture model using NMR-based metabolomic analysis. 20 

bioactive components, including alkaloids, phenolics, glycosides were identified in the CLE 

using LC/MS/MS. CLE significantly inhibited LPS-induced TNF-α, IL-1β, and IL-8 

produced by U937 cells in the basolateral side as well as the apical IL-8 that produced by 

Caco-2 cells, which lead to inhibiting the intestinal monolayer leakage evidenced by the 

increase of TEER values. Metabolomics analysis showed that CLE was able to ameliorate the 

LPS-induced impaired metabolic pathways, including taurine and hypotaurine metabolism, 

arginine and proline metabolism, glycine, serine and threonine metabolism, valine, leucine 

and isoleucine biosynthesis, cysteine and methionine metabolism, glyoxylate and 

dicarboxylate metabolism, aminoacyl-tRNA biosynthesis. Our study indicated that the 

bioactive components in CLE inhibited the pro-inflammatory cytokines produced mainly by 

U937 and regulated the amino acids and other metabolites in the co-culture system, thereby 

ameliorating inflammation and recovering the intestinal barrier dysfunction caused by 

inflammation. 
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The phospholipids (PLs) of large yellow croaker (Pseudosciaena crocea, P. crocea) roe 

contain a high level of polyunsaturated fatty acids, especially docosahexaenoic acid (DHA), 

which can lower blood lipid levels. In previous research, PLs of P. crocea roe were found 

able to regulate the accumulation of triglycerides. However, none of these involve the 

function of DHA-containing phosphatidylcholine (DHA-PC), which is the main component 

of PLs derived from P. crocea roe. The function by which DHA-PC from P. crocea roe exerts 

its effects has not yet been clarified. Herein, we used purified DHA-PC and oleic acid (OA) 

induced HepG2 cells to establish a high-fat model, and the cell activity and intracellular lipid 

levels were then measured. The mRNA and protein expression of Fatty Acid Synthase (FAS), 

Carnitine Palmitoyl Transferase 1A (CPT1A) and Peroxisome Proliferator-Activated 

Receptor α (PPARα) in HepG2 cells were detected via RT-qPCR and western blot as well. It 

was found that DHA-PC can significantly regulate triglyceride accumulation in HepG2 cells, 

the effect of which was related to the activation of PPARα receptor activity, upregulation of 

CPT1A, and downregulation of FAS expression. These results can improve the understanding 

of the biofunction of hyperlipidemia mediated by DHA-PC from P. crocea roe, as well as 

provide a theoretical basis for the utilization of DHA-PC from P. crocea roe as a functional 

food additive. 
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Since ancient times, humans have employed different plant species to prepare traditional remedies 

and treat diseases, due to the health-promoting effects associated with these plants. Among them, 

several species belonging to the Rosaceae family, namely Agrimonia eupatoria L., Filipendula 

ulmaria (L.) Maxim. and Rosa canina L., which have been used in different preparations, like 

infusions, decoctions or tinctures, to treat diverse illnesses and diseases [1]. Nowadays, the search 

for natural derived ingredients has prompted the study of these traditional plants. The present work 

aimed to evaluate the biological properties of the above-mentioned Rosaceae species, in order to 

promote their applications in different sectors. Antioxidant activity was evaluated by different in 

vitro assays: 2,2-diphenylpycrilhydrazyl (DPPH) radical scavenging assay, thiobarbituric acid 

reactive substances (TBARS) assay for inhibition of lipid peroxidation, OxHLIA assay for 

inhibition of oxidative hemolysis, and reducing power determination. Antitumor activity was 

tested against four tumor cell lines: MCF-7, CaCo, AGS and NCI-H460. Finally, 

anti-inflammatory activity was assessed by the inhibition of inflammation on 

lipopolysaccharide-induced RAW264.7 murine macrophages. Considering the results, all plant 

extracts showed antioxidant effects in the tested assays, especially F. ulmaria. All tested extracts 

also displayed relevant antitumor effects against the four tested tumor cell lines, mostly F. ulmaria, 

which exhibited the lowest growth inhibition 50 values (GI50) ranging from 34 to 86 µg/mL of 

extract, presenting a noteworthy cytotoxic effect. Finally, R. canina showed significant 

anti-inflammatory effects, with effective concentration 50 values (EC50) of 20 µg/mL of extract. 

Therefore, the studied plants may be considered as promising natural sources of bioactive 

compounds with multifunctional biological properties for the development of several biobased 

applications.  
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Cadmium (Cd), a nonbiodegradable heavy metal, exists widely in environment and food
[1]

. The 

exposure and accumulation of Cd could cause health problems, including spleen injury
[2]

. 

Consequently, it is of great significance to find substances that can interfere Cd-induced 

toxicity. Caffeic acid phenethyl ester (CAPE), an active ingredient of propolis, exhibits a 

variety of biological activities, including anti-cadmium poisoning
[3]

. However, the underlying 

mechanism of CAPE against Cd-induced spleen toxicity is still unclear. The present study 

indicated that CAPE (10 μmol/kg/day b.w.) mitigated histological damage induced by CdCl2 

(1.5 mg/kg/day b.w.) in mice. Compared to CdCl2-treated mice, CAPE up-regulated body 

weight and down-regulated spleen weight, spleen Cd content and spleen to body ratio. Western 

blot and ELISA tests showed that CAPE inhibited inflammation caused by CdCl2, which 

reduced inflammatory indictors levels. Data from Tunel and Western blot revealed that CAPE 

suppressed CdCl2-caused apoptosis by reducing Tunel positive ratio and regulating apoptosis 

factors. It is noteworthy that the effect of CAPE was realized by increasing miR-182-5p 

expression, which decreased TLR4 level. Taken together, CAPE could be a spleen protector as 

food-derived agent to resist Cd-caused spleen toxicity via mitigating apoptosis and 

inflammation through miR-182-5p/TLR4 axis. 
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Polygonatum odoratum, a fructan-containing vegetable of Compositae family, is widespread 

in Asian countries
[1]

. It was rich in inulin-type polysaccharides with prebiotic function
[2, 3]

. 

The aim of this paper was to figure out some information to characterize its physicochemical 

and structural properties. Two neutral polysaccharides was isolated from P. odoratum, named 

as POA-70S (from supernatant) and POA-70P (from precipitate), with the average molecular 

weights were 5.39×103 and 4.70×105 respectively. Based on the data from the methylation 

experiment shows that POA -70S contain 1, 2- or 2, 6-linked-β-fruf and end in α-D-Glcp, 

while POA-70P mainly contained 1,4-linked-Manp, 1,4-linked-Glcp, and 1,4-linked-Galp. 

Furthermore, the structure characteristics of POA-70S was preliminary investigated, which 

found that was the inulin-type fructans with DP value of fructans was around 8~24. The study 

of physicochemical properties and structural features from P. odoratum provide the potential 

for its activity research and application in further research. 
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In recent times edible coatings is seen as sustainable technology for replacing the 

non-biodegradable packaging, expensive wax and chemicals-based coating for extending the 

shelf life of fruits such as Guava. Guava fruit has a short shelf life due to its climacteric 

nature of ripening and susceptible to post harvest fungal decay. The present work aims at 

development of mango kernel seed starch (1%, 2%, 3% w/v) based edible coating by 

incorporating the nanoemulsion from lemongrass essential oil (0.25%, 0.5%, 1% w/v) and to 

investigate the quality attributes of fruit during storage for 10 days at 23 ± 2 °C and 85 ± 5%.  

The study revealed that nano emulsion of lemongrass essential oil made by ultra-sonication 

method had an average particle size of 53± 2 nm with a zeta potential value of +31.2 ± 4 mV. 

The result showed that the coating developed from 2% mango starch along with 0.5% w/v of 

nano emulsion was effective in delaying the ripening associated changes in fruits such by 

suppressing the respiration rate. It was observed that coated guava fruit showed the reduction 

in physiological loss in weight by 62%, enhanced the firmness by 48% as compared to the 

uncoated samples. The coating was also effective in decrease the proliferation of total yeast 

and mold count. 
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Vitamin B3, derived primarily from plant sources, is an essential nutrient for humans. Torreya 

grandis is rich in vitamin B3, however, the mechanism underlying the biosynthesis and 

regulation of vitamin B3 in Torreya grandis remains unclear. A systematic transcriptomic 

investigation was thus conducted to identify the gene expression pattern of vitamin B3 

biosynthesis in 10 T. grandis cultivars. The findings suggest that biosynthesis occurs mainly 

via the aspartate pathway. Expression and correlation analyses indicate that aspartate oxidase 

(AOX) and quinolinate synthase (QS) may play important roles in vitamin B3 accumulation. 

Furthermore, co-expression network and ethephon treatments indicate that the ethylene 

response factor (ERF) may be involved in the regulation of vitamin B3 biosynthesis in T. 

grandis nuts. Our findings not only help to elucidate the biosynthesis of vitamin B3, but also 

provide valuable resource material for future genomic research and molecular-assisted 

breeding to develop T. grandis genotypes with higher vitamin B3 levels. 
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The effect of different concentration of xanthan gum (0.5%, 1%, and 2%) based edible 

coating functionalized with enriched with pomegranate peel extract on functional and 

physico-chemical properties of mango (Mangifera indica L.) fruits were studied during 15 

days of storage period at ambient condition. Application of xanthan gum based edible 

formulations with pomegranate peel extract was found effective to maintain the quality 

attributes and characteristics i.e. reducing weight loss, respiration rate, ethylene production, 

maintained TSS, acidity, pH, texture property, ascorbic acid, phenols, and antioxidant activity 

as compared to control samples. The results were analyzed by ANOVA and Duncan multiple 

range test (p<0.05). All the coating formulations was effective to protect the shelf life and 

quality attributes of mango fruits for a longer time as compared to control samples. 

Furthermore, out of all tested formulations, edible coating prepared with 2% of xanthan gum 

was found the most potential to prevent the postharvest characteristics of mango fruits with 

maintaining other quality attributes. 
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The accumulation of synthetic plastics, mainly from food packaging, is causing a serious 

environmental problem. It is driving research efforts to the development of biodegradable 

films and coatings. In the study, we extracted and detected the physicochemical 

characterization of Gracilaria chouae polysaccharides. The molecular weight of Gracilaria 

chouae polysaccharides was 2988.17 kDa. The total sugar content of Gracilaria chouae 

polysaccharides was 50.71%, which was composed of six monosaccharides, including 

galactose, glucose, xylose, galacturonic acid, glucuronic acid and arabinose. The content of 

sulfuric acid, uronic acid, protein and polyphenol were tested, which were 22.62±0.03%, 

9.54±0.93%, 1.03±0.07% and 1.81±0.06%, respectively. The scavenging rates of hydroxyl 

radical and DPPH radical were 52.91±4.35% and 20.07±1.35% when the concentration of 

polysaccharides was 2.5 mg/mL, indicating that Gracilaria chouae polysaccharides have 

antioxidant activity. Then, we prepared and determined the structural characterization of 

Gracilaria chouae polysaccharides/carboxymethyl cellulose/lysozyme film (GCLF). The 

content of polysaccharides in GCLF was positively correlated with film thickness and elastic 

modulus and negatively correlated with elongation at break. When the content of Gracilaria 

chouae polysaccharides was 1.5%, the maximum thickness was 0.298 ± 0.018 mm and the 

maximum elastic modulus was 5.90 ± 0.74 MPa. The content of polysaccharide also had an 

effect on the color of GCLF. With the increase of polysaccharide content, the brightness of 

GCLF film gradually darkened and the color turned yellow. The matrix of GCLF was proved 

to have the good compatibility and interaction by FT-IR and SEM. Subsequently, we applied 

the GCLF on sea bass samples refrigerated at 4 °C. The application of GCLF can 

significantly improve the appearance quality of bass samples. At the same time, it can control 

the increase of volatile base nitrogen content and the pH value, which has positive effect on 

the inactivation of microorganisms. In conclusion, GCLF has the potential to be used as a 

new kind of food packing to extending shelf life. 
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The use of herbal products for health care has become commonplace around the world with 

about 80% of the world‘s population relying on them for primary health care
 [1]

. However, the 

challenge with the use of these medicines is the suitability of the solvent (which are basically 

water, fermented maize water or alcohol)
 [2]

 of extraction before administration which have 

varying effects on their potency. In leu of this, the study was carried out to compare the 

efficiency of selected solvent for the extraction of phytocomponents of Securidaca 

longependulata root using methanol, n-Hexane, Ethyl acetate and Distilled water. Methanol 

gave a yield of 24g (12%), n-Hexane gave 16.4g (8%), Ethyl acetate gave 30g (15%) and 

Distilled water had the highest yield of 62.4g (31.2%). The phytochemical analysis revealed 

the presence of cardiac glycosides, saponins, flavonoids, tannin and alkaloids all in the 

methanol extract, while the n- Hexane extract had all except tannins and alkaloid, the ethyl 

acetate extract had phenols and tannins absent while only saponin and alkaloids were present 

in the distilled water extract. Though the distilled water gave the highest yield upon 

extraction basically due to its ability to extract mucilage and resin
 [3]

, it is a not suitable for 

extraction because it was unable to efficiently extract the phytochemicals hence not a 

recommended solvent for the extraction. While the methanol was able to extract all 

phytochemicals screened despite its low yield compare to distilled water. Solvents with 

alcohol origin are hence better extractors of the phytocomponents in medicinal plants. 
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Leprosy is a systemic, infectious contagious disease of chronic evolution caused by an 

acid-resistant gram-positive bacillus, Mycobacterium leprae (M. leprae), which infects 

peripheral nerves, specifically, Schwann cells 
[1]

. It represents a public health problem due to 

its power to cause physical, social and economic disability that remains present in society 
[2]

. 

The treatment for this pathology is through multidrug therapy (MDT), which can trigger 

some nutritional changes 
[1]

. This is a cross-sectional study, carried out in the city of 

Governador Valadares-MG. The following variables were analyzed: sex, age; socioeconomic 

conditions such as income and education; health conditions such as Body Mass Index (BMI), 

Waist Circumference (WC) and Waist/Height (H/S) and biochemical exam to analyze the 

dosage of serum levels of vitamin B12 and whether there was deficiency. The individuals 

were divided into two groups: with leprosy (n=26), consisting of paucibacillary (PB; n=13) 

and multibacillary (MB; n=13) and without leprosy (n=53). For the statistical analysis of the 

data, the JAMOVI software version 1.227 was used. Simple comparative analyzes were 

performed between independent groups using the Student t test. For comparisons between 

categorical variables, Pearson's chi-square test or Fisher's exact test was used. The results 

according to sociodemographic and anthropometric characteristics were: age group (p=0.044), 

education (p<0.001), minimum wage income (p=0.007), waist circumference (p=0.031) and 

the variables that gave significance when divided according to the operational classification 

of leprosy were: gender (p= 0.050) and education (p=0.016). Regarding serum levels of 

vitamin B12, when individuals infected and not infected with M. leprae were analyzed 

(p<0.05) and when only the infected group was evaluated, categorized according to 

operational classification in PB and MB, there was no statistically significant difference. 

significant (p=0.078). However, vitamin B12 deficiency is common in patients being treated 

for leprosy 
[3, 4]

. The findings of the present study highlight the importance of evaluating the 

nutritional status of patients with leprosy and the relevance of the professional nutritionist in 

monitoring through nutritional monitoring throughout the treatment period, since these 

individuals have low immunity, nutritional deficiencies and changes in nutritional status 
[5, 6,]

. 
 

1. Brasil. Ministério da Saúde. Secretaria de Vigilância em Saúde. Brasília: Ministério da Saúde, 2017. 

2. Brasil. Ministério da Saúde. Secretaria de Políticas de Saúde. Brasília: Ministério da Saúde, 2002. 

3. Kumar N, Malhotra HS, Garg V, et al. Journal of the Neurological Sciences, 2019, 405, 245. 

4. Silva CPG, Miyazaki MCOS. Hansen International, 2012, 37, 2, 69-74. 

5. Bruschi KR, Labrêa MGA, Eidt LM, et al. Hansenologia Internationalis, 2011, 36, 2, 53-61. 

6. Silva RVG, Araújo RS, Aarão TLS, et al. Infectious Diseases of Poverty, 2017, 6, 1, 82. 
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Teucrium stocksianum Boiss belongs to Lamiaceae family described by the common Persian 

name ‗Maryam-Nokhodi-e-Sistani‘ that have extensively used in traditional medicine 
[1]

. This 

plant is one of the native perennial species distributed just in south parts of Iran. In traditional 

medicine the herb recognized as antinociceptive plant. Also because of the gastro protective 

effects, decoction of T. stocksianum has been utilized for the treatment of diabetes and 

burning feet syndrome and also for the treatment of colds, feminine sterility, fever, malaria, 

pyrexia, renal colic, skin ailments and sore throat 
[2, 3]

. T. stocksianum extract contains various 

classes of phytochemicals including carbohydrates, proteins, amino acids, tannins, flavonoids, 

terpenoids and saponins 
[4]

. On the basis of reported traditional useages of T. stocksianum, we 

carried out current experimental work to explore the plant on scientific grounds. As a part of 

ongoing research program aimed at the isolation, structural elucidation and pharmacological 

evaluation of bioactive secondary metabolites from Iranian native medicinal plants, we 

started the phytochemical analysis of T.stocksianum. This plant growing wild in south of Iran, 

Hormozgan province: Hajiabad, Sirmand, Talmara, 800 m, was collected in April 2018 by Dr. 

M. A. Soltanipour. Our studies led to the isolation of twonor- sesquiterpenes (1, 2), together 

with several compounds, whose structures were secured by 1D and 2D-NMR spectroscopic 

studies, in particular homo-COSY and hetero-(HMQC and HMBC). 

 
 
1. Bakhtiari M, Asgarpanah J. Journal of Essential Oil Bearing Plants, 2015, 18, 5, 1174-1179. 
2. Candela RG, Rosselli S, Bruno M, et al. Planta Medica, 2020, 87, 6, 432-479. 
3. Shah SMM, Shah SMH. BMC Complementary and Alternative Medicine, 2015, 15, 1, 1-7. 
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Farmers and Herdsmen are having a lot of conflict in areas of land matter. This is due to the 

inadequacy of grazing resources and the effect of this is noted on the household welfare, loss 

of material resources, Agricultural produce and reduce income. Though several attempts had 

been made by Government and International bilateral organizations in the past, to find 

solutions to the initials struggles between the farmers and herders, successive government 

had not done enough to nip the problem in the bud. What are the major causes, do we agree 

on the establishment of the Grazing reserve? or we review the land act in Land use Act 

Chapter 202 of the Laws of the Federation of Nigeria 1990 in which the Land Use Act is: 

―An Act in which the land is vested all in the territory of each State (except land vested in the 

Federal government or its agencies) solely in the Governor of the State , who would hold 

such Land in trust for the people and would henceforth be responsible for allocation of land 

in all urban areas to individuals resident in the State and to organizations for residential, 

agriculture, commercial and other purposes Therefore the Federal Government and State of 

Nigeria should be very proactive in returning peace to the land and solving the menace and 

distributes land equally for the Agricultural purposes and promulgates the policy on the 

establishment of a grazing reserve to salvage the people of Nigeria. 

Although Blench (2010) points to four major factors affecting conflict between pastoralists 

and farmers, three of which can be categorized as land issues: the collapse of the traditional 

burti system of cattle routes, the declining importance of dairy production, migration and 

disease, and the intensification of agriculture in riparian areas known as Fadama cultivation. 

Ironically, another major reason for the southward movement on the Fulani was an increase 

in peace and security in the colonial era led to Fulani pastoralists roaming further south than 

they had ever gone before. The sheer size of the Fulani pastoralist population made this 

southward movement a significant demographic phenomenon; since the Fulani moved east 

into Nigeria in the 14 the century, they have grown to an estimated population of 18.7 

million.  

This presentation study the different conflict suggest ways of ending such, as creating 

awareness of land use regulations among farmers and herdsmen‘s, provision of grazing land, 

extension services to teach farmers and herdsmen on conflict coping mechanisms, educating 

the farmers and herdsmen‘s for peaceful co-existence an mutual benefit, viable NGOs on 

farmers-herdsmen conflict management, especially in areas of awareness, education 

prevention, support livestock- centered live hoods including cattle herding, and conflict 

mitigation.Finanly conflict management framework is required to curb the danger posed by 

farmer – herdsmen conflict and Traditional and local leaders should be well involved in 

finding solutions to farmer herdsmen.  
 
1. Federal Military Government of Nigeria Land Use Decree, 1978.  

2. The Policy Brief from the Stakeholders Dialogue Convene on the 20th of October, by the peace and Security 

Forum, with the support of the Nigeria Stability Nigeria Stability and Reconciliation Program, 2016.  

3. The Nigerian Guardian Newspaper of Tuesday pg 14, 2015.  

4. The Daily trust, Newspaper pg 32 & 33, 2015.  

5. The Weekend Magazine of Daily Trust of Saturday pg 44 & 45, 2017. 
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The existing progress in research pays more attention to searching potential nutraceutical and 

pharmaceutical product of unique health benefits with minimal side effect. The discovery of 

novel herbal products from marine biotic resources are offering added values due to their 

sustainability and more nutritional values. The present study on nutritional and 

pharmaceutical potential of red seaweed Halymenia floresii from (GoMBR) Ramnad (DT), 

Tamil Nadu, India have been investigated.  

Proximate composition of this H. floresii was investigated by the determination of moisture, 

ash, protein, lipid carbohydrate, and dietary fiber. The mineral content was analyzed using 

Inductive coupled plasma –mass spectrometry (ICP-MS). Amino acids content were 

determined by LC-MS. The fatty acids content of H. floresii by using GC-MS. The total 

phenol was determined by the Folin Ciocalteu method, while Flavonoids were determined by 

the AlCl3 Colorimetric method. The antioxidant activity was determined by the DPPH, ABTS, 

Reducing power and Total antioxidant.  In addition, the in vitro, anti- proliferative 

Properties of methonal exteract of H. floresii Human colon cancer (HT-29) cells using the 

MTT assay. In Vitro anti-inflammatory activities of Methanol extract were evaluated using 

Albumin Denaturation and HRBC membrane stabilization method.  

The outcome of this authenticate H. floresii found to have more concentration of protein 

(34.0±0.95 mg/100g) carbohydrate (26.24±0.07 mg/100g) and total dietary fibre (0.72±0.08 

mg/100g).The mineral composition of H. floresii exhibits a high amount of significant 

minerals, such as calcium (520± 3.1mg/kg), sodium (423±20mg/kg), potassium (400±0.1 

mg/100g), phosphorus (380±4.16mg/100g), zinc (266±12.47mg/100g) and copper 

(120±3.16mg/100g). Six different types of vitamins (C, B3, B5, B6, B1 ,and B12) were 

examined; among these vitamin B12 (5.81mg) seems to be higher when compared with 

concentration of other vitamins. The Docosahexanoic acid (6.32mg) and Palmitic methyl 

ester (16:0 mg) were predominant in fatty acid profile of H. floresii.The amino acids profile 

of H. floresii was observed as 11.71 mg/g and 11.53mg/ g of essential and non-essential 

amino acids, respectively. The methanolic extracts of H. floresii found greater number of 

phytochemicals rather than chloroform and ethyl acetate extracts. Ten different bioactive 

compounds have been detected in methanol extract of H. floresii as shown in GC MS 

spectrum. The FT-IR spectrum of H. floresii revealed the present different of many functional 

groups. Apart from this, the methanol extract also showed cytotoxicity activity against human 

colon cancer HT-29 cell lines and the Inhibitory concentration (IC50) was found to be at 

171.70 µg/mL. The extract of H. floresii showed remarkable anti-inflammation effects, as 

Protein denaturation and HRBC membrane stabilization activity of methanol extract 

exhibited dose dependency and increased with increasing concentration of the extract. The in 

vitro bio-assay data witnessed it‘s antioxidant, anti-inflammation, larvicidal and anticancer 

activity. From the experimental observations, the red seaweed H.floresii could be a potent 

marine source to develop novel vast applications in nutraceutical and pharmaceutical arena. 
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The barberry (Berberis vulgaris) extracts which is a rich source of anthocyanin was used for 

encapsulation with three different wall materials i.e., i.e., maltodextrin (MD), maltodextrin 

and gum Arabic (MD+GA), and maltodextrin and gelatin (MD+GE) using spray and freeze 

drying methods. The effects of encapsulation technique as well as wall material type on 

encapsulation efficiency, the physical properties of the powder including moisture content, 

hygroscopicity, degree of caking, solubility, bulk and absolute density, porosity, flowability 

and storage stability under different temperatures until 90 days were evaluated. The results of 

this study revealed that MD+GA came with the highest efficiency in both encapsulation 

methods which was significantly higher (p<0.05) in freeze-drying. With regard to physical 

properties, it was found that samples produced with MD+GA presented the best powder 

quality, and freeze-dried encapsulated powders showed better solubility than spray dried 

samples although the last ones had a lower moisture content. The storage stability studies 

indicated that encapsulated anthocyanin powders produced from both techniques were more 

stable against temperature than the non-encapsulated extracts.  In conclusion, the products 

of MD+GA showed the lowest degradation rate in all temperatures and were found to be the 

most effective wall material in stabilizing the natural anthocyanin pigments.  
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Carrageenan is a sulfated polysaccharide produced by certain species of red seaweeds. 

Seaweeds are one of the important marine living resources that have been source of food, 

feed and medicine in the world. Recently they have been extensively exploited because of 

their perceived human health benefits. Aim: In this study, novel polysaccharides extracted 

from red seaweed Hypnea valentiae to describe the pharmaceutical applications of 

investigated. Structural characterization of the carrageenan was performed using FT-IR, 
1
H-NMR, AFM and the antioxidant properties were evaluated by Total antioxidant capacity 

of polysaccharides was demonstrated by the phosphor-molybdenum, 2,2 

diphenyl-1-picrylhydrazyl (DPPH) free radical-scavenging activity of purified 

polysaccharides was determined by Q- sephorose anion-exchange chromatography and the 

hydroxyl radical scavenging activity of polysaccharides against the hydroxyl radical was 

investigated using Fenton‘s reaction according to the method described. The anticoagulant 

activity of Activated Partial Thromboplastin Time (APTT) and Prothrombin Time (PT) and 

the test for the larvae effect of methanol extract derived from seaweed against mosquitoes 

larvae Aedes aegypti in different concentration. Carrageenan from H. valentiae demonstrated 

that a higher glucose, protein, moisture and essential mineral compositions. Results: 

Carrageenan from H. valentiae also exhibited higher scavenging activities in all the 

antioxidant activities show the total antioxidant (70.1±0.61%) of scavenging radical at 160 

μg/ml concentrations of the exhibited. The DPPH radical scavenging effect of sample was 

measured the inhibition of these radicals (65.74±0.58%) of scavenging radical at 160 μg/ml 

concentration of the exhibited and the hydrogen peroxide scavenging (65.72±0.60%) of 

scavenging activity of the OH radical at 125 μg/ml concentration. Anticoagulant activities 

(APPT, PT) carrageenan tested sample heparin sulphate is potent anticoagulant activity of 

sulfated polysaccharide fraction of H. valentiae showed the least activity of sample exhibited 

higher APTT (106.50 IU at 25 µg/ml) in comparison with PT test (57.86 IU at 25 µg/ml) and 

the methanol extraction of maximum larvicidal activity on Aedes aegypti (LC50= 

99.675µg/mL). The results were establishing the potential of the carrageenan from H. 

valentiae is alternative source to control the mosquitocidal agents in future. 
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Sesterterpenoids are a category of pentaprenyl terpenoids whose structures are derivable from 

geranylfarnesyl diphosphate 
[1]

. Although sesterterpenoids are a relatively small class of 

terpenoids, their origins are widespread, and they have been extracted and identified from 

terrestrial fungi, lichens, higher plants, insects, and different marine organisms, particularly 

sponges 
[1, 2]

. Sesterterpenoids demonstrate various biological activities like 

anti-inflammatory, cytotoxic, anticancer, antimicrobial, antitubercular, and antibiofilm 

properties 
[3]

. Among higher plants the genus Salvia is fantastic, since it is the only genus in 

the Lamiaceae family that generates sesterterpenes. It is interesting to note that among Salvia 

species these rare and attractive sesterterpens were extracted and identified mainly from 

Iranian Salvia species 
[4]

. This encouraged us to undertake systematic phytochemical and 

biological studies of some Iranian Salvia species. In the peresent study, we have undertaken a 

further phytochemical investigation on the aerial parts of S. lachnocalyx, in order to identify 

minor sesterterpenoids that could not be identified previously. Four new sesterterpenoids 

lachnocalyxolide D-G (1-4) were isolated and identified from the aerial parts of Salvia 

lachnocalyx Hedge. Their structures were determined on the basis of extensive spectroscopic 

analysis (one- and two -dimensional nuclear magnetic resonance and high-resolution 

electrospray ionization mass spectrometry). 
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Oxidative stress in pregnancy is associated with pre-eclampsia, intrauterine growth restriction 

and bears a risk for lives of both mother and the fetus. There are efforts to come up with more 

safe and natural approaches to improve antioxidant defense system and oxidative stress at the 

fetoplacental unit through maternal supplementation with antioxidants 
[1]

. Polyphenols are 

potent antioxidants shown beneficial in compromised pregnancies since they increase the 

plasma antioxidant capacity and therefore they can improve the placental oxidative stress 
[1-3]

. 

Caffeic acid (CA) is a natural polyphenolic compound deriving from various fruits, spices 

and beverages present in everyday nutrition, with proven antioxidative, anti-inflammatory 

and anti-cancer activities. Extravillous trophoblast cells are specific cells of the placenta 

which invade into uterine stroma and spiral arteries and are in direct contact with mother‘s 

tissue.  

Through this study we wished to explore the effect of CA on extravillous trophoblast cell line 

HTR-8/SVneo in vitro. The effect on cell viability and proliferation were assessed by MTT 

assay and crystal violet assay. Cell cycle was analysed by flow cytometry, while possible 

cytoprotective and antigenotoxic effects were explored by MTT and alkaline commet assay 

after H2O2-induced oxidative damage in HTR-8/SVneo cells. None of the tested 

concentrations of CA (1, 10 or 100 µM) had cytotoxic effect on HTR-8/SVneo cells. 

Treatment with 100 µM CA significantly increased the number of cells in G2/M phase of the 

cell cycle compared to nontreated cells (by 32%, p<0.05). CA exibited moderate but 

significant cytoprotective effect, when cells were preincubated with 100 μM CA (24 h) and 

subsequently treated with H2O2 (200 µM, 2h), reducing cytotoxic effect of  H2O2  from 

47% to 57% of untreated control cells viability. H2O2-induced DNA damage was partially 

prevented by preincubation with CA applied at both 10 µM and 100 µM (by 9% and 30%, 

p<0.05 and p<0.001 respectively). 

Based on the results, it could be concluded that CA supplementation might have beneficial 

antioxidative effects in pregnancy. However, clinical study should be undertaken to confirm 

the promising results of in vitro findings. 
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Juniperus Sabina L., J. dahurica., J. sibirica., and J. pseudosabina are widespread in 
Mongolia. J.sabina L. has been widely used in Mongolian traditional medicine. Distribution: 

Khent., Khang., Моng-Dаg., Khovd, Моng. Аlt., Dund. Khalkh, Olon n., Gobi-Аlt., Zyyngar. 

The taste is bitter and the potency is coarse, cool, and light. It is used for the following: 

treating anthrax, as a diuretic, decreases fever, and dries lymph disorder. Also used for 

arthritis and respiratory tract disorders, to cough up phlegm, heal inflammation and kidney 

fever and for urinary tract disorders. It is an ingredient of the following traditional 

prescriptions: Ar ur-10, Boigar-18, Ganma-47, Dargan-20, and Five mineral spring 
[2–5]

. 

To conduct phytochemical study in herb of J.sabina L grow in Mongolia. The aerial parts of 

medicinal herbs were collected from wild growing plants in the Mongolian province of 

Uvurkhangai aimag full maturity stage in August -September, 2019. For the phytochemical 

research, the content of biologically activity substances in plant was identified by using thin 

layer chromatography (TLC). The polyphenolic compounds content was determined using 

Folin-Ciocalteu assay while the total flavonoids was determined by aluminum chloride 

colorimetric assay. Both assays were analyzed by UV-spectrophotometer 
[1, 6]

.  

As results of TLC, the following biologically active substances were detected: polyphenolic 

compounds (gallic acid, tannic acid, chebulic acid) flavonoids (rutin, quercetin, kaempferol, 

luteolin) and coumarin (umbelliferone) in the J. sabina L. The raw material was extracted by 

70% ethanol and methanol solvent. 

Gallic acid, tannic acid and chebulic acid was identified in the solvent system 

benzene-ethylacetate-formic acid-acetone (5:5:1:1) and hexane-ethylacetate-formic acid 

(6.2:2.8:1). It was dark-blue in color, Rf=0.6, 0.66, 0.55 on TLC plate. Rutin, quercetin, 

kaempferol and luteolin aglycones of flavonoid was identified in the solvent system 

toluone-ethylacetate-acetic acid-methanol (6:6:1.6:0.4) which showed yellow and yellow 

fluorescence color; Rf values were 0.88, 0.58, 0.67 and 0.47 respectively. Also, umbelliferone 

were identified in the solvent system toluene – ethylacetate - acetic acid (4.5:5:0.5). It 

showed blue fluorescence blue color, Rf values were 0.35 respectively. As a result of 

quantitative analysis, we have determined the content of biologically active substances in 

plant, such as phenolic compounds, flavonoids, and coumarins by using UV/Vis 

spectrophotometric method respectively. The calibration curve of standard gallic acid, rutin, 

umbelliferone for the estimation of total phenolic, total flavonoids and total coumarins. The 

result indicated gallic acid had linear relationship with peak area in the concentration range 

12-108 μg/mL, calibration equation y = 0.0017 x + 0.001 (r2= 0.9994). The RSD of gallic 

acid peak area was 0.06% (n=5). A good linear relationship was observed between 

absorbance and concentration of rutin in the concentration range 12.5-100 μg/mL, regression 

value of r2 = 09999, calibration equation y = 41.719 x + 0.0063. The RSD was 0.28% (n=5). 

The umbelloferone in the concentration range was 0.003-0.013 mg/mL, the calibration 

equation y=185.99 x + 0.0212, with a regression value of r2= 0.9990. The RSD was 0.79% 

(n=4). All the calibration graphs showed strong positive linear correlation (r), which is close 

to +1. Thus, the content of total phenolic compounds, flavonoids and coumarins in plant was 

calculated by the formula of linear equation of the above standard substances were 

respectively. The UV spectrophotometry results of the research established the amount of 

polyphenolic compounds 1.07%± 0.02, total flavonoids 1.86% ± 0.07, total coumarins 0.38% 
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± 0.01 in the J.sabina L.  

Phenolic compounds are believed to have some favorable effects on human health such as 

lowering of the human low-density lipoprotein, reduction of heart diseases and cancer. 

Antioxidant compounds include flavonoids and phenolic. Among them, phenolic compounds 

and flavonoids are the most important, and exhibit substantial antioxidant activity. 

It can be concluded from the present study that the J.sabina L. possesses various 

phytochemicals like total phenolic compounds, flavonoids and coumarins in quantity. These 

phytochemicals possess various bioactive properties. Therefore, it is important to understand 

the mechanism of action of treatment in relation to these biologically active substances in 

traditional prescription. 

 

Acknowledgements:  

The study was supported by the Institute of Traditional Medicine and Technology of 

Mongolia. 

 
1. Pekal A, Pyrzynska K. Food Analytical Methods, 2014, 7, 1776-1782. 

2. Boldsaikhan B. Ulaanbaatar: Mongolian University of Science and Technology, 2004. 

3. Ligaa U, Davaasuren B, Ninjil N. Ulaanbaatar: JCK Printing, 2005, 65. 

4. Medicinal Plants in Mongolia. World Health Organization Regional Office for Western Pacific, 2013. 

5. Khurelchuluun B. Ulaanbaatar: Erkhes Printing, 2006, 172. 

6. Wagner H, Bladt S. Plant drug analysis. A Thin Layer Chromatography atlas, 1996. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

338 

 

PP11: Aroma profile of ’Prokupac’ red wines enriched with 

medicinal herbs 

 
Svetlana H. Lakiševiš

1
, Jelena B. Popoviš-Djordjeviš

2
, Ivana T. Karabegoviš

1
, Dragan J. 

Cvetkoviš
1
, Miodrag L. Laziš

1 
1Faculty of Technology, University of Niš, Leskovac, Serbia 
2University of Belgrade, Faculty of Agriculture, Belgrade, Serbia 
  

Autochthone variety of grapevine 'Prokupac' (Vitis vinifera L.) is being increasingly 

cultivated in the Republic of Serbia, and is one of the predominant varieties in the vineyards 

of southern Serbia
 [1,2]

. Prokupac grapes are used to produce red wine with distinctive varietal 

aromatic characteristics. Content of aromatic compounds in wines is usually about 0.8–1.2 

g/L, and the most common are alcohols, volatile acids, and fatty acid esters. Carbonyls, 

phenols, lactones, terpenes and acetals are also present, but in quite smaller amounts, 

however, their significance is more pronounced in terms of the varietal and unique sensory 

characteristics of wine‘s aroma 
[3]

. Aromatic plants can be effectively combined in alcoholic 

beverages 
[2,4]

. The aim of this study was to evaluate the effect of medicinal herbs addition on 

the aroma and sensory prifile of 'Prokupac' red wines. In that respect, dried anise (Pimpinella 

anisum), cinnamon (Cinnamomum verum, synonym, C. zeylanicum), wormwood (Artemisia 

absinthium) and licorice (Glycyrrhiza glabra) were separately added in grape juice prior to 

fermentation, while the sample without medicinal plant addition was used as control. The 

analysis of volatile aromatic compounds in 'Prokupac' wines, performed by gas 

chromatography-mass spectrometry (GC/MS) method 
[5]

, identified following groups of 

compounds: organic acids, acetates, higher (fusel) alcohols, aldehydes, ketones, ethyl esters 

and terpenes. Sensory analysis included visual, olfactory, gustatory, and gustatory-olfactory 

perceptions. The highest content of all identified aromatic compounds was detected in wines 

with the addition of anise, wormwood and licorice. It should be noted that terpenes were not 

identified in 'Prokupac' control wine. According to the sensory analysis, scores ranged from 

53.30 ('Prokupac' enriched with licorice) to 78.70 ('Prokupac' wine enriched cinnamon) 

points, of maximum 100 points. The obtained results indicated that selected medicinal herbs 

had an effect on the aromatic profiles of analyzed wines, as well as their sensory 

characteristics. As moderate wine consumption (for adults) has been associated with 

significant health-related benefits, the unique aroma profile and pleasant taste of the wine 

enriched with cinnamon could be its additional attribute. 
    
1. Širkoviš D, Matijańeviš S, Deletiš N, et al. Agronomy, 2019, 9, 12, 822.  

2. Lakiševiš SH, Djordjeviš JBP, Pejin B, et al. Natural Product Research, 2020, 34, 11, 1542-1546. 

3. Jacson RS. Wine Science Principles and Applications, 2014, 347-426. 

4. Karabegoviš IT, Vukosavljevic PV, Novakovic MM, et al. Digest Journal of Nanomaterials and Biostructures, 

2012, 7, 1587-1598. 
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Sulfated polysaccharides are one of the important bioactive compounds present in marine 

algae. Algal polysaccharides including alginates, laminarins, and fucoidans are the main 

bioactive components with various biological activities. Fucoidans are unique algal 

polysaccharides mainly composed of fucose backbone and sulphate groups.   

The present study was aimed to extraction and characterization of fucoidan isolated from 

Sargassum ilicifolium C.Agardh. The extraction of fucoidan was determined for total sugar, 

total sulfate and functional group using FT-IR, NMR, SEM and AFM. The total sugar content 

was determined using the phenol–sulfuric acid method, Sulfate content was analysed by the 

turbidimetric method and Total uronic acid content was analyzed colorimetrically by 

anmphenyl phenol method. The DPPH-free radical-scavenging activity, Superoxide radical 

Scavenging activity and Hydrogen peroxide (H2O2) scavenging assay was analysed 

respectively. The anticoagulant activity was evaluated by the Activated Partial 

Thromboplastin Time (APTT) and Prothrombin Time (PT). The FT-IR shows results that the 

fucoidan contains fucose as the primary sugar component, and other minor sugars (galactose, 

mannose and xylose). The chemical composition of fucoidan consisted of 59.1% fucose; 

11.7% uronic acid and 18.3 % sulfate. The fucoidan of S. ilicifolium showed that the in vitro 

analysis of wide range of antioxidant activities. The Anticoagulant activity showed the in 

vitro condition, the prolongation of APTT by fucoidan possible the inhibition of intrinsic 

factors and PT activity was extrinsic and higher than the standard drug, heparin.  

This study provides a fast and feasible method to obtain fucoidan from S. ilicifolium, which 

can be used as pharmacological material and healthy food. However, the fucoidan is a natural 

bioactive polysaccharide can be used as protection against oxidative stress which is found to 

be cause for the development of various diseases. 
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Seaweeds are the major marine resources and they have been widely used as a food from 

prehistoric limes in different continents. The different significant biochemical composition of 

seaweed exhibits extraordinary application of pharmaceutical, nutraceutical and 

cosmeceutical in human wellful. In the present investigation, the chlorophyll pigments, 

mineral contents, biochemical and phytochemical screening of brown seaweed, Sargassum 

myriocystum were analyzed. The powdered seaweed material was successively extracted with 

six different solvents based on their polarity. The antibacterial activity of different solvent 

extracts were also tested against gram positive (Staphylococcus epidermidis, S. aureas) and 

negative (Pseudomonas aeruginosa, Escherichia coli) human pathogenic bacteria using a 

disc-diffusion method. The ethanol extract of S. myriocystum showed maximum antibacterial 

activity when compared to other solvent extracts. Among the solvents, the ethanol and ethyl 

acetate extracts of S. myriocystum showed that the presence of several secondary metabolites 

when compared to other extracts. Further, a potential anti-biofilm activity was determined 

using phycomolecule coated ethanol and ethyl acetate extracts derived from S. myriocystum. 

The GC-MS analysis of ethanol and ethyl acetate extracts of S. myriocystum confirmed the 

presence of 13 and 9 bioactive compounds, respectively. Therefore, the presently recorded 

result clearly indicates that the ethanol extract could be used as effective for the treatment of 

infectious diseases caused by multidrug resistant bacterial strains in the near future. In 

addition this might be used as a substitute source for synthetic antibiotics to various industrial 

usages, such as pharmaceutical, cosmoceutical and nutraceutical applications. 
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The recent years have observed an increasing trend in the adaptation of a healthy diet by 

consumers by using newer, smarter, and innovative food products that not only provide 

convenience but impart health benefits also
1
. Detox beverages are a current trend. They claim 

to promise health benefits and have the junction of fruits and vegetables in their composition. 

Functional beverages provide the opportunity for assisting a healthy and active lifestyle, 

reducing healthcare costs and supporting economic development. Owing to the immense 

health benefits and increasing consumer demand and choices for functional beverages, there 

is huge potential for the development of novel functional beverages
2
. The ginger is widely 

used in diets because of its anti-inflammatory, antiemetic, anti-nausea, antimutagenic, 

antiulcer, hypoglycemic and bactericidal properties. The mint has antispasmodic, 

antirheumatic, diuretic, carminative, stomachic effects, as well as tonic and stimulant 

properties. Spinach also has constituents which contribute to the diet, with proteins, minerals, 

and especially calcium and iron, complex B, A and C vitamins, and fibers
3
.
 
The action of the 

fibers, normally present in Detox beverages, can be potentiated through the addition of 

psyllium. Psyllium is a mixture of polysaccharides containing pentoses, hexoses and uronic 

acids. It corresponds to a soluble, viscous and gel-forming non-fermented fiber supplement. 

Recent studies have found that psyllium acts to reduce the symptoms of constipation, weight 

gain, as well as glycemic and lipid levels
4
. Spirulina microalgae is also a widely recognized 

raw material for its bioactive and functional ability. It has a high protein content (60-70 g / 

100 g), and it is a source of vitamins, especially vitamin B12 and pro-vitamin A, minerals 

(mainly iron), and γ-linolenic acid. In addition, spirulina contains phycocyanin and phenolic 

compounds, which are responsible for its antioxidant activity
5
. In this respect, and taking into 

account the numerous benefits that Detox beverages can add, this study aimed to elaborate a 

concentrated beverage rich in bioactive compounds, based on pineapple, cabbage, spearmint, 

spinach, lemon, psyllium and spirulina, stored under freezing, and then evaluate the influence 

of the pasteurizing process on the beverage as well as its antioxidant capacity and stability. 

From the data obtained in the present study, it is possible to conclude that the enriched Detox 

beverage has a remarkable presence of bioactive compounds, constitutes a good source of 

vitamin C and has great antioxidant activity, especially in the beverage containing psyllium 

and spirulina, as this beverage presented a considerable amount of these compounds even 

after the thermal processing and the storage period. Therefore, these beverages are a 

promising alternative in the market of mixed beverage as blends, in addition to presenting 

nutritional benefits. 
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During human history, people have searched plant species to heal their diseases, elaborating 

different traditional remedies. Nowadays, numerous scientific studies have demonstrated the 

beneficial biological properties of several plants including species of Rosaceae familywhich 

appears in various ethnobotanical studies as one of the most used plants in traditional 

medicine Crataegus monogyna Jacq., Geum urbanum (L.) and Potentilla erecta (L.) Raeusch. 

are some plants of this family that have been employed in several traditional remedies, but 

their use is still limited nowadays 
[1]

. The objective of this study was to different biological 

properties of these species, to potentiate their possible use in several biobased industrial 

applications. Antioxidant activity was evaluated by different in vitro assays: DPPH radical 

scavenging assay, TBARS, OXHLIA and reducing power. Anti-inflammatory activity was 

assessed by the inhibition of inflammation on RAW264.7 murine macrophages. Finally, 

antitumor activity was tested against four tumour cell lines: MCF-7, CaCo, AGS and 

NCI-H460. The results showed that all plant extracts had antioxidant effects in the selected 

assays, especially G. urbanum and P. erecta. Aditionally, P. erecta presented the best 

anti-inflammatory effect, with EC50 of 50 µg/mL extract. Finally, all the species presented 

cytotoxic effect against the cell lines, being P. erecta the most effective, with GI50 ranging 

from 13 to 61 µg/mL of extract. Considering these results, the three species showed 

promising potential as therapeutic alternatives based on the observed bioactive properties and 

can be utilised in food, cosmetic and pharmaceutical formulations.  
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The genus Camellia presents a wide geographic distribution in which three species can be 

highlighted: Camellia japonica for ornamental purposes, Camellia oleifera for essential oil 

production, and Camellia sinensis for tea production. Among them, C. japonica is characterized 

by its associated high socioeconomic impact in Galicia (NW Spain) due to its abundance in 

gardens, since, to date, its use continues to be almost exclusively ornamental. However, different 

chemical characterizations carried out on Camellia genus have indicated a similar composition 

among different species, so it would be expected that C. japonica could be used for additional 

purposes
 [1]

. These applications will be determined by the chemical composition of the part used, 

which in turn will be influenced by the variety of camellia and environmental factors (growing 

area, climate, soil). One of the parts of greatest interest are the flowers since it has been shown 

that the petals of C. japonica have a high content of phenolic compounds that make them 

potential sources of bioactive compounds for medicinal and cosmetic use 
[2]

. In this work, a 

standard extraction (maceration) was carried out using a methanol: water mixture (60:40) as 

solvent to evaluate the bioactivity of the flowers of different varieties of C. japonica. Among the 

8 varieties analyzed, two of them (Elegans variegated and Grandiflora Superba) were 

characterized by having a high antioxidant capacity, as observed in terms of 

2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity of 136.5 and 86.8 µg/mL 

respectively. Overall, it can be concluded that camellias are a potential source of antioxidants 

with application in food and nutraceutical industries.  
 

Acknowledgments: 

The research leading to these results was supported by MICINN supporting the Ramón y Cajal 

grant for M.A. Prieto (RYC-2017-22891) and Juan de la Cierva Formation grant for T. Oludemi 

(FJC2019-042549-I); by Xunta de Galicia for supporting the program EXCELENCIA-ED431F 

2020/12 and the pre-doctoral grant A.G. Pereira (ED481A-2019/0228). Authors are grateful to 

Ibero-American Program on Science and Technology (CYTED—AQUA-CIBUS, P317RT0003), 

to the Bio Based Industries Joint Undertaking (JU) under grant agreement No 888003 

UP4HEALTH Project (H2020-BBI-JTI-2019) that supports the work of P. Garcia-Perez. The JU 

receives support from the European Union‘s Horizon 2020 research and innovation program and 

the Bio Based Industries Consortium. The project SYSTEMIC Knowledge hub on Nutrition and 

Food Security, has received funding from national research funding parties in Belgium (FWO), 

France (INRA), Germany (BLE), Italy (MIPAAF), Latvia (IZM), Norway (RCN), Portugal (FCT), 

and Spain (AEI) in a joint action of JPI HDHL, JPI-OCEANS and FACCE-JPI launched in 2019 

under the ERA-NET ERA-HDHL (n° 696295). 

 
1. Garcia-Jares C, Sanchez-Nande M, Lamas JP, et al. Bioengineering, 2017, 4, 4, 87. 

2. Stewart AJ, Stewart RF. Phenols. In Encyclopedia of Ecology, 2008, 2682-2689. 

 

 

 

 

 

 

 

PP17: Optimization of microwave-assisted extraction of 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

344 

 

Bifurcaria bifurcata and evaluation of bioactivities 
 

Aurora Silva
1,2

, L. Cassani
1,3

, C. Lourenço-Lopes
1
, Clara Grosso

2
, M. Carpena

1
, Manuela E. 

Pintado
5
, C. Delerue-Matos

2
, M. Fátima Barroso

2
, J. Simal-Gandara

1,
* , M.A. Prieto

1,4,
*

 

1Nutrition and Bromatology Group, Faculty of Food Science and Technology, University of Vigo, Spain 
2REQUIMTE/LAQV, Instituto Superior de Engenharia do Porto, Instituto Politécnico do Porto, Rua Dr António 
Bernardino de Almeida 431, 4200-072 Porto, Portugal 
3Research Group of Food Engineering, National University of Mar del Plata, RA7600 Mar del Plata, Argentina. 
4Centro de Investigação de Montanha (CIMO), Instituto Politécnico de Bragança, Bragança, Portugal 
5Universidade Católica Portuguesa, CBQF - Centro de Biotecnologia e Química Fina – Laboratório Associado, 
Escola Superior de Biotecnologia, Rua Diogo Botelho 1327, 4169-005 Porto, Portugal 
 

Bifurcaria bifurcata belongs to the Phaeophyceae class, manly found in natural pools at low 

and medium tide and distributed along the coast of the Northwest Atlantic. This species is an 

edible alga, rich in dietary fiber and bioactive compounds such as uronic acids from alginates 

and neutral sugars. In this work, a systematic optimization of the microwave assisted 

extraction parameters using ethanol:water as solvent was carried out by response surface 

methodology. In this optimization procedure, the extraction yield and antioxidant profile were 

selected as target characteristics. Once the optimal extraction conditions were determined, the 

obtained extracts were scrutinized, by determining the antioxidant profile, antimicrobial 

activity, and enzyme inhibitory capacity. The B. bifurcata extract obtained in the optimal 

conditions (temperature, t = 25 min; pressure, P = 10.26 bar; ethanol concentration, S = 

31.7%) reveals promising bioactive characteristics. The obtained extract shows an interesting 

antioxidant profile, and proves to be capable of scavenging radical species, such as 

superoxide anions (O2
-
) and nitric oxide (∙NO), which are potentially involved in the DNA 

degradation processes. Furthermore, the B. bifurcata extract exhibited a significant ability to 

inhibit the growth of both Gram-positive and Gram-negative microorganisms. Moreover, the 

same extract was active in the inhibition of butyrylcholinesterase, an important therapeutic 

target in Alzheimer's disease therapy. In parallel, B. bifurcata extract was notably active in the 

inhibition of monoamine oxidase A, an enzyme related to psychiatric disorders, like chronic 

depression, and in the inhibition of monoamine oxidase B, being this inhibitory effect 

important in the treatment of Parkinson‘s disease. The evidence provided by this work 

suggests that B. bifurcata is considered as a promising and unexplored algal species to be 

used as a natural source of bioactive compounds in different sectors, such as food, cosmetic 

and pharmacological industries. 
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Natural products play a crucial role in new drug and food ingredient development. 

Amaranthaceae family plants have been used in traditional Asian and middle eastern 

medicine. This practice and empirical knowledge is a clue to the presence of bioactive 

constituents in these plants, which can be a promising source of valuable compounds with 

possible applications in various sectors, including food, biotechnological and pharmaceutical. 

In this study, the chemical and nutritional value characterization of three species of the 

Amaranthaceae family (Alternanthera sessilis (L.) R., Dicliptera chinensis (L.) Juss. and 

Dysphania ambrosioides (L.) Mosyakin & Clemants) was performed. After that, the 

biological activity (antibacterial, anti-inflammatory, antioxidant, and cytotoxic effects) of 

their hydroethanolic extracts was evaluated in vitro. The chromatographic analysis allowed 

identifying 12 phenolic compounds (PCs) in A. sessilis, mostly apigenin derivatives such as 

schaftoside. In D. ambrosoides, 14 PCs were found with predominance of 

isorhamnetin-3-O-rutinoside, and finally, in D. chinensis, 24 PCs were detected, most of them 

luteolin derivatives. The results of the nutritional composition evidenced a high protein 

content (13.9–16.9 g/100 g dw) and the presence of organic acids, such as oxalic and succinic 

acids. Regarding bioactivities, although the anti-inflammatory activity was not remarkable, D. 

ambrosoides showed cytotoxic activity against three tumor cell lines (AGS, CaCo-2 and 

NCI-H460), with IG50 values of 188-263 mg/mL, and no toxicity to non-tumor Vero cell line. 

Moreover, the antibacterial activity of A. sessilis was demonstrated, with a minimum 

inhibitory concentration of 5 mg/mL against Morganella morganii and methicillin-resistant 

Staphylococcus aureus. Two cell-based assays were performed to evaluate the antioxidant 

activity, the thiobarbituric acid reactive substances (TBARS) formation inhibition and 

oxidative hemolysis inhibition (OxHLIA) assays. The three species gave heterogeneous IC50 

values (457-66 µg/mL) in TBARS, although in OxHLIA they led to similar results (109-104 

µg/mL). These findings showed that plants of the Amaranthaceae family have different 

bioactivities and highlighted the studied species as a possible source of bioactive compounds 

of interest to the food, pharmaceuticals and nutraceutical industries.  
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Wakame is a brown alga, also scientifically called Undaria pinnatifida. This edible alga is largely 

used for human consumption in Asian countries and has gained popularity also in Western 

countries in the last few decades. Algae constitute a rich source of nutrients, as they have a high 

content in proteins, carbohydrates, unsaturated lipids and minerals, but also a secondary 

metabolites like phenolic compounds and pigments. In recent years, fucoxanthin (Fx), a pigment 

found especially in brown algae where it represents one of the major carotenoids 
[1]

, has gathered 

a lot of attention due to their associated bioactivities, including antioxidant, anticancer, 

anti-inflammatory, neuroprotective and anti-obesity activities 
[2,3]

. Structural studies have 

suggested that the allenic bond and functional carbonyl, hydroxyl and carboxyl moieties in its 

xanthophyll structure are responsible for the diverse properties associated with Fx. 

On these bases, U. pinnatifida is known for its high concentration in Fx, being consequently 

chosen as the matrix for this work, where a kinetic determination of Fx extraction from U. 

pinnatifida was performed. For the purpose, the experimental design established included 

different times (t, 3 min to 7 days), 5 temperatures (T, 5, 25, 45, 65 and 85ºC) and 7 solvent 

proportions (S, 40, 50, 60, 70, 80, 90 and 100% of hydroalcoholic mixtures of ethanol, v/v). Once 

extracts were obtained, Fx content was determined using a HPLC-DAD and the dried weight 

yield as also evaluated which allowed to calculate the following responses: mg of Fx per gram of 

dried weight (dw), mg of extract per gram of dw, and mg of Fx per gram of extract.  

The results showed that shorter t (60 to 120 min), higher T (45ºC) and medium S values (60 to 

80%) were the optimal conditions, obtaining ~6 mg Fx/g dw, although higher yields (~10 mg 

Fx/g dw) were obtained with much longer extraction times which are not ideal for industrial 

purposes. Furthermore, the purity of the extracts was also analyzed and results indicated a high 

value of ~73 mg of Fx per gram of extract, with the highest found in extracts performed with 

100% EtOH. 

This study is particularly important at an industrial level because it allows to control the variables 

applied for the Fx extraction in order to maximize the extraction yield while reducing production 

costs associated with energy, manpower and solvent consumption, helping to guide the choice for 

an efficient and sustainable way to produce extracts rich in Fx.  
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Kiwifruit belong to the genus Actinidia (Actinidiaceae), native to China where it is largely known 

for its nutritional, food, and medicinal properties, since kiwi extracts from different botanical 

parts have been traditionally used to alleviate different disorders 
[1].

 Currently, the production and 

commercialization of this fruit has spread worldwide, with the United States, Italy, France, 

Greece, and Japan being important producers; consequently, the growing exploitation of kiwifruit 

has motivated a parallel increase in its by-products, generated from the industrialization process, 

i.e.: skin, bagasse, and seeds. Generally, these by-products are accumulated in landfills or burned, 

causing environmental problems. However, many studies support that these sub-products are rich 

in bioactive compounds such as vitamins, minerals and phenolic compounds that could be further 

processed for the formulation of functional foods, thus promoting a circular and sustainable 

economy around the kiwifruit industry 
[2]

. In this sense, kiwi skin was revealed as a rich source of 

dietary fiber, vitamin C and various minerals such as Ca, Mg, P, Fe, Cu, Zn, and Mn, together 

with, phenolic compounds, whose concentration is 15 times higher than that present in the pulp. 

Regarding the bagasse, obtained during kiwi juices or wines production, compounds such as 

anthocyanins, flavanols, flavan-3-ols and phenolic acids have been described, Additionally, seeds 

are a rich source of phenolic acids, such as p-hydroxybenzoic acid, protocatechuic acid, 

p-coumaric acid, caffeic acid, and ferulic acid, as well as polyunsaturated fatty acids, especially 

linolenic acid 
[2,3]

. Altogether, these phytoconstituents from kiwifruit by-products exhibit several 

health-enhancing properties, including antioxidant, anti-inflammatory and antimicrobial activities. 

Therefore, industrial processing residues can be useful matrices for the development of new 

functional and nutraceutical foods, with a dual objective: maximizing the added-value resources 

derived from kiwifruit industry and a reducing the environmental impact by the establishment of 

an efficient waste management system. 
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Seaweeds are considered a healthy food due to their nutritional composition and content in 

bioactive molecules, which comprise pigments, polysaccharides, phenolics, and peptides. 

While nutritional compositions of macronutrients of many algae have been assessed
 
[1], there 

are still gaps on their vitamin and polyphenol content. We aimed to describe the vitamin 

composition, polyphenol content and potential antioxidant properties of four edible Atlantic 

seaweeds. The species studied were sea lettuce (Ulva rigida), velvet horn (Codium 

tomentosum), dulse (Palmaria palmata) and nori (Porphyra purpurea). On vitamin 

composition, U. rigida showed the highest levels of vitamin A (9.58 mg/100g), E (19.7 

mg/100g) and C (94.2 mg/100g) among the four studied species, On the other hand, P. 

palmata, displayed the most significant quantities of B group vitamins like B1 (1.5 mg/100g), 

B2 (1.9 mg/100g) or B6 (8.9 mg/100g). Moreover, consistent with other reports [2], some 

levels of vitamin B12 were detected in P. purpurea (760 μg/kg). Total flavonoids were also 

investigated showing that P. palmata was the seaweed with the highest flavonoid content 

(7,46±0,53 μgGAE/mg extract). Polyphenol content was analyzed following a maceration 

extraction. C. tomentosum accounted for the highest levels of polyphenols (45.63±1.54 μg 

GAE/mg extract), followed by P. purpurea (29.71±1.5 μg GAE/mg extract) and P. palmata 

(26.35±1.68 μgGAE/mg extract). U. rigida displayed notably lower phenolic levels 

(18.65±1.20 μgGAE/mg extract). Antioxidant activity was measured following the DPPH 

assay. Consistently with polyphenol content, C. tomentosum accounted with the highest 

antioxidant activity (57.31±3.59 μmol DPPH/mg extract), but P. purpurea also displayed very 

similar activity (50.15±2.84 μmol DPPH/mg extract). This suggests the presence of other 

antioxidant compounds other than phenolics, like pigments, phlorotannins or proteins. In 

summary, out of the four species studied, U. rigida showed significant vitamin content, 

especially on vitamin C. C. tomentosum and P. purpurea were described as the richest in 

polyphenols and antioxidant activity. These results contribute to picture macroalgae as a 

nutritive food with potentially beneficial health-related properties. 
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In a bid to thrive in today‘s economic crises, entrepreneurial activities such street food 

vending has increased. The street food includes Nigerian stable foods which are prepared 

using different techniques like boiling and roasting. Although roasting has the tendencies to 

increase food contamination, there are limited studies on the comparison of home roasted and 

street roasted foods especially in not so popular areas in Nigeria such as Ijebu-Ode where 

most of the occupants depends on street foods. Thus, this study compared the concentrations 

of potentially toxic elements (PTEs) in home-roasted and street roasted foods.  

Roasted chicken, fish, meat, maize and plantain were purchased by the roadside in Ijebu-Ode, 

Ogun State Nigeria where they were often sold while fresh samples of the same were 

purchased in the market and oven-roasted at home. The concentrations of Cd, Cr, Cu, Fe, Mn 

and Pb in the food samples were determined by using atomic absorption spectrometer (AAS). 

The concentration range of Cd, Cr, Cu, Fe, Mn and Pb was 0.07 to 0.36, 0.86 to 1.89, 0.30 to 

1.71, 25.1 to 60.7, 5.70 to 78.4 and 4.80 to 5.70 mg/kg while for home roasted foods the 

concentration range was 0.04 to 0.18, 0.04 to 0.90, 0.02 to 0.20, 0.18 to 27.3, 0.40 to 21.0 and 

0.16 to 1.85mg/kg for Cd, Cd, Cr, Cu, Fe, Mn and Pb. The concentrations of PTEs in street 

food samples were higher than those of home-made. However, the concentrations in this 

study were higher than the concentrations reported for fresh or unprocessed foods
 [1,2]

 as well 

as those reported by Iweala et al (2014) in street foods.. Although roasting can increase the 

concentration of PTEs in foods 
[3]

, poor food hygiene can also be a means PTE contamination 

in food.  Food handlers in Ijebu-Ode, where this study was carried out, had little or no 

knowledge of food born infections and food safety practices 
[4]

. 

Estimation of the human health risk of the oral consumption of the roasted food samples 

using the USEPA model showed that none of the PTEs can pose health hazard to humans. 

This is because the hazard index for the PTEs was less than 1. However, it is recommended 

that hygiene of street roasted foods should be checked as this may be a source of increased 

concentrations of PTEs in the street-made foods than home-made foods. 
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In light of the rapid increase in new SARS-CoV-2 variants during the pandemic, the 

development of effective and specific treatment and prevention strategies against COVID-19 

infection is challenging. Even though targeting to the SARS-CoV-2 spike – 

angiotensin-converting enzyme 2 (ACE2) host cell interaction is a promising therapeutic 

approach to block virus entry into the cell, mutations in the receptor-binding domain (RBD) 

of the spike glycoprotein potentially lead to immune escape. Recently, research has focused 

on medicinal plants against coronavirus infections because they have a broad spectrum of 

antiviral properties and are considered safe to use. In this study, we investigated whether a 

water-based dandelion (Taraxacum officinale) leaf extract can block the interaction between 

spike and ACE2 receptor and considered different spike mutations. The receptor binding of 

SARS-CoV-2 Spike was analysed by using a specific inhibitor assay, flow cytometry and 

pseudotyped lentivirus entry into human ACE2 overexpressing cells.  

We found that aqueous T. offininale leaf extract strongly inhibited the binding of Spike D614 

and its mutants (D614G, N501Y and the mix of K417N, E484K, N501Y) RBD to hACE2 

receptor, overexpressed on human kidney HEK293T and lung A549 cell lines. The observed 

effects were further confirmed by a marked reduction of SARS-CoV-2 spike pseudotyped 

lentivirus transduction efficacy with inhibition of IL-6 cytokine production. These results 

could be an approach for a herbal preparation against the early stage of SARS-CoV-2 

infection in humans. Further in-depth in vivo investigation and clinical evidence on the 

efficacy and practical applicability of T. officinale should be carried out timely. 
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Pomegranate seed oil (PSO) is a rich and vegetable source of rare unsaturated fatty acids such 

as omega-5 isomers of conjugated linolenic acid (CLnA). Punicic acid (9c,11t,13c-C18:3), 

the predominant conjugated fatty acid in PSO, is renowned for exceptional properties like 

anti-cancer, anti-inflammatory, and anti-atherosclerotic
[1]

. Despite the mentioned benefits for 

PSO, low stability would be a major setback for its consumption in various areas
[2]

. This 

study aims to evaluate the effects of oxidation factors such as oxygen, sunlight, different 

temperature ranges (4 
◦
C, 25 

◦
C, 60 

◦
C) on the quality and stability of PSO during a week

[3]
. It 

was found that exposure to sunlight is one of the main destabilizing factors of PSO, which 

changes the liquid state of PSO and creates solid deposits in it. Solid deposits had increased 

over time until the PSO became completely solid, irreversibly. An attempt was made to 

identify the nature of solid PSO using GC and 
1
H NMR

[4]
. The results of GC-FID showed 

that the fatty acid profile of the sunlight-exposed sample had been changed dramatically 

compared to the initial state. The punicic acid content has decreased significantly from 30% 

of the fresh oil to 1% in the sunlight-exposed sample, while the amount of β-eleostearic acid 

(9t,11t,13t-C18:3) increased significantly from 7% to 50%. Furthermore, the 
1
H NMR spectra 

that were acquired on the zero, second, fourth and seventh day indicate significant alteration, 

particularly in olefinic regions (5.3-6.6 ppm) and allylic region (1.9-2.3 ppm). According to 

the obtained results, PA is undergoing severe isomerization, which converts the cis double 

bonds into trans ones.  
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Due to a nutritional value, and disctint aroma characteristics truffles (genus Tuber) are higly 

appreciated in culinary. According to price, Tuber aestivum (summer truffle) with a fine 

flavor and good quality is the more accessible compared to some European truffles               

(T. melanosporum or T. magnatum) 
[1]

. Data about chemical characterisation of Tuber species 

originated from Serbia are scarce 
[2-3]

. In that respect, this work aimed to chemically 

characterize Tuber aestivum Vittad. collected in the central Serbia area, by the application of 

Attenuated Total Reflectance Fourier transform infrared spectroscopy (ATR-FTIR). 

Spectrophotometer (IRAffinity-1, Shimadzu, Japan) operating with wavenumbers between 

600 and 4000 cm
-1

, with a resolution of 4 cm
-1

 and 100 scans was used for spectra recording. 

Characteristic bands related to specific functional groups were described according to 

literature records. The results showed that vibrational spectra indicated that polysaccharides 

and proteins were the main compounds of T. aestivum. A broad band at 3275 cm
−1 

observed in 

the spectrum can be linked to OH-groups from carbohydrates or amide structures 
[4]

. Lower 

intensity band at 2929 cm
-1

 is assigned to out-of-phase CH2 stretching of fatty acids from the 

cell wall 
[5]

. The region between 1500 and 660 cm
-1

, is associated with the vibration of 

proteins, lipids and carbohydrates. More specific, the peaks around 1416-1455 cm
−1

 can be 

related to the COO- group of fatty acids and amino acids, the symmetric bending modes of 

methyl groups in skeletal proteins and the symmetric stretch of methyl groups in proteins 
[6]

. 

The presence of proteins content was additionally confirmed by band at 669 cm
-1

 

corresponding to CONH- groups. The region at 1200-900 cm
-1

 could be assigned to the C-O 

stretching vibration of the pyranose compounds in carbohydrates. Two strongest absorption 

bands of the truffle, at 1074 and 1031 cm
-1

, can be related to C-O stretching in carbohydrate 
[5]

.  
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In recent years, the green-house production of fast-growing medicinal and aromatic plants 

has been emphasized, and both mint (Mentha sp.) and basil (Ocimum sp.) were described as 

species with high economic potential. Those two members of the Lamiaceae family were 

found to be very suitable for hydroponic vertical farming
[1-2]

. Besides, plants of both genera 

are very rich in secondary metabolites that are responsible for significant biological activities, 

and their levels are strongly dependent on the plant growth conditions
[3-4]

. However, efficient 

production of seedlings and finished plants requires a careful balance of nutrition to achieve 

enhanced growth and plant biomass, being the nitrogen application the most limiting factor. 

This work is focused on optimizing semi-hydroponic growth conditions and the 

consequences that they have on the plant growth (canopy area and plant height) and 

secondary metabolism of selected mint and basil species. Half-strength Hoagland nutrient 

solution was used as control, and the nitrate concentration was diluted eight times or doubled 

for low and high nitrate treatment. Additionally, the addition of NaCl as salt stress was also 

evaluated. 

In general, different responses were observed among the studied species. All Mentha species 

grew better with high nitrate concentration, but M. arvensis was almost doubled than M. 

piperita and M. spicata. Regarding basils, varieties ´Chládek ţervená´ and ´Litra´ presented 

higher canopy area when they were grown under low nitrate levels, ´Mánes´ preferred higher 

content. High and low nitrate content increased in the levels of free polyamines and amino 

acids in all three Mentha species. Similarly, salt stress increased some phenolic compounds 

such as salicylic acid, quercetin, and naringin in M. spicata and M. piperita. In contrast, M. 

arvensis accumulated only quercetin, and reduced salicylic acid, naringin, and rosmarinic 

acid. Regarding amino acids and polyamines content in basils, all three genotypes responded 

differently. In ´Litra´ and ´Mánes´ total content of amino acids decreased under low nitrate 

conditions, while for ´Chládek ţervená´ increased. The possible nitrate deficiency observed in 

´Litra´ and ´Mánes´ induced mainly an increase in the levels of phenolic compounds. 

Moreover, the content of terpenoids varied in all examined under species grown in both 

nitrate and salt stress. 

This study demonstrates that the combination of phenomics and metabolomics helps to select 

different the best growing solutions that increase plant growth and the content of interesting 

metabolites. Altogether, it is shown that a deep study of the growth conditions in the different 

mint and basil species is needed, to improve the quality of the plantlets and the production of 

metabolites of interest. 
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Over one hundred different cannabinoids and more than 150 different terpenes have been 

identified in Cannabis sativa resin types
 [1]
, with ∆9- tetrahydrocannabinol and cannabidiol 

being the most common Cannabis biomarkers. Due to its extensive suite of metabolites, C. 

sativa has been reported to have various therapeutic and pharmacological properties 
[2]

, 

leading to a significant interest from industry in this plant for their use in various 

pharmaceuticals and consumer products. In this study, we aimed to compare the 

phytochemistry of three C. sativa strains (Strain A, Strain B and Strain C) whose 

phytochemical profiles are largely unknown, using liquid chromatography-mass spectrometry 

(LC-MS) on methanolic Cannabis extracts and gas chromatography-mass spectrometry 

(GC-MS) on fresh leaf and bud samples. Volatile metabolites were extracted using 

headspace-solid phase microextraction (HS-SPME) using a (30 m, 0.25 mm ID, 0.25 µm film 

thickness) capillary column.  Metabolomic analysis (Figure1) using a non-supervised 

approach showed that Strain A and Strain C shared similar chemistry in terms of the bud and 

leaf samples and only one strain, Strain B was qualitatively distinct. Bud samples across the 

strains had higher amounts of THCA than leaf samples, with no CBD detected in any of the 

strains. Seventy compounds were detected using 

GC-MS and 25% of identified compounds were 

monoterpenes with 43% seSquiterpenes making up the 

main terpenoid compounds.  Camphene was the most 

abundant essential oil compound in Strain C, in both 

leaf and bud tissues. Due to the chemical similarities 

that exist amongst Cannabis tissue types, this study 

shows the importance of Cannabis strain metabolomic 

analysis and the testing of various C. sativa plant parts. 

This is a very important consideration for the use of 

Cannabis in industry because of the implications that 

chemically similar plant parts can have on 

phytochemical profiles. There may be justification to 

substitute buds for vegetative leaves for product 

manufacture, providing a more sustainable platform to 

increase biomass that is renewable.  
 

 

1. Booth JK, Bohlmann J. Plant Science, 2019, 284, 67-72. 
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Figure1: PCA scores plots of various 

analysed Cannabis sativa strains and 

tissue types: G-Strain A leaf, GB-Strain 

A Bud, B-Strain B leaf, BB- Strain B 

Bud, CC- Strain C leaf, CB- Strain C 

Bud. 
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One of the nutrients was needed by humans is fat or oil. An adult daily a fat need is not more 

than 35 % of the need for nutritional intake or about 70 g d
–1

. Vegetable oil can be extracted 

from seeds like soybean oil, corn oil, coconut oil, palm oil, olive oil, etc. This research 

evaluated the effect of vegetable oil consumption on microflora modulation for health. These 

evaluation of oils consuming were analyzed in vitro and in vivo methods using rat. In vitro 

evaluation of vegetable oil was based on the microflora profile of rat faecal, before and after 

ferment on the vegetable oil in the fermentor. The in vivo evaluation was conducted on rat 

faecal after consuming the vegetable oil. Five groups of male Wistar rat consumed the feed 

that was formulated by five oil vegetables (soybean oil/KDL, corn oil/J, palm oil/S, coconut 

oil/KLP, olive oil/Z). The Wistar rats were observed the profiles of faecal microflora, the 

changes of body weight, volume of water, and feed consumption. The in vitro evaluation 

showed that the probiotic population increased 0.6 % on corn oil, 1.1 % on palm oil, 2.7% on 

coconut oil, 1.8% on olive oil but the pathogen bacteria decreased 32.9 % on corn oil, 43.7 % 

on palm oil, 38.1 % on coconut oil, and 51.3 % on olive oil. The in vivo evaluation resulted 

that the probiotic population increased up to 11.1 % on corn oil, 6.3 % on palm oil, 8.7 % on 

coconut oil, and 16.5 % on olive oil, while the pathogenic bacteria population decreased up to 

1.9 % on corn oil, 3.6 % on palm oil, 5.1 % on coconut oil, and 1 2 % on olive oil. The body 

weight of rat increased about 3.6 g to 25.5 g. The highest water consumption was at olive 

treatment (156.8 mL), and the lowest water consumption was at coconut oil consumption 

(112.78 mL). The highest feed consumption was at corn oil treatment (90.28 g), and the 

lowest feed consumption was at olive oil treatment (73.19 g).  

  

Acknowledgments:  

This research received funding from the Institutions of Research and Community Service, 

University of Jember 2020/2021, and DAAD for Reseacher Exchange 2019 at Flensburg 

University of Applied Sciences. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

362 

 

PP29: Novel Sesterterpenoids with an Unprecedented Structure 

from Salvia mirzayanii Rech.f. & Esfand. 
 

Foroogh Mirzania
1,2,

*, Yaghoub Sarrafi
3
, Mostafa Alilou

4
, Samad Nejad Ebrahimi

2
, Mahdi 

Moridi Farimani
2,
* 

1Department of Pharmacognosy, Faculty of Pharmacy, Lorestan University of Medical Sciences, P.O. Box: 
381351698, Khorramabad, Lorestan Province, Iran 
2Department of Phytochemistry, Medicinal Plants and Drugs Research Institute, Shahid Beheshti University, 
Evin, Tehran 1983969411, Iran 
3Department of Organic Chemistry, Faculty of Chemistry, University of Mazandaran, Babolsar, Iran 
4Institute of Pharmacy, Pharmacognosy, Center for Molecular Biosciences (CMBI), University of Innsbruck, 
6020 Innsbruck, Austria 
 

The sesterterpenoids are a category of pentaprenyl terpenoids whose various structures are 

derivable from geranylfarnesyl diphosphate. In compared with di- and triterpenoids, 

sesterterpenoids are scarce in nature 
[1]

. Sesterterpenoids have a diversity of roles in 

mediating antagonistic and advantageous interactions among organisms 
[2]

. It is interesting to 

note that among Salvia species these scarce and attractive sesterterpens were extracted and 

identified for the first time from Iranian Salvia species, this prompt us to undertake a 

systematic phytochemical research of some Iranian Salvia species 
[3]

. In order to search for 

discovery of bioactive secondary metabolites from plants we started the phytochemical 

investigation on acetone extract of Salvia mirzayanii Rech.f. & Esfand. Our studies led to the 

isolation of two novel sesterterpenoids with unprecedented structures (1, 2) and one 

nor-sesterterpenoid (3). Most previous sesterterpenoids contain a lactone moiety in their 

structures. In these compounds the lactone group has been replaced by a cyclopentenone 

moiety and this is the first report of this type of sesterterpenoids to have been purified from 

the Lamiaceae species. Their structures were established by comprehensive spectroscopic and 

spectrometric data analysis (1D and 2D NMR, HRESIMS). 
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Pistacia terebinthus L. - turpentine tree - is a perennial flowering plant in the Mediterranean 

region, some aphids species induce the formation of galls in Pistacia terebinthus formerly 

called Carobs of Judea whose tannin content equals 60%, used in traditional medicine as a 

stimulant, diuretic, astringent for the treatment of asthma and other respiratory and urological 

affections. In the present study, the anti-inflammatory activity of Pistacia terebinthus galls 

was evaluated in vitro by the method of inhibiting protein denaturation.
 [1,2].

 

This technique is based on the ability of the extracts to reduce the denaturation of bovine 

albumin (BSA), Denaturation of tissue proteins is well known to be one of the consequences 

of inflammatory and arthritic diseases, resulting in the production of auto antigens. According 

to our results, the extract studied inhibits the denaturation of BSA by 50% at a concentration 

of 100 μg / ml. For the percentage inhibition of BSA denaturation, the MeOH extract of P. 

terebinthus galls was found to be effective, and the results are comparable to those obtained 

with diclofenac sodium, an anti-inflammatory drug used as a standard that exerts a percentage 

of inhibition 79.15 at the same concentration 300 μg / ml. It is also noted that the 

anti-denaturing effect of the polyphenols in the extracts is proportional to the concentration. 

The denaturing inhibitory activity of BSA is possibly attributed to the presence of different 

bioactive compounds such as flavonoids and tannins also phenols carboxylic acids caffeic 

acid (CA) dicaffeoyl quinic-acid and chlorogenic acid (CGA) in the extract of galls found 

during phytochemical screening. 

Consequently, this natural compound known for its anti-inflammatory effects, however, 

insufficiently examined in context of inflammation. Results indicate that gall extract prevents 

inflammation and has potential for treatment of pathology-related inflammation
[3]

. The gall 

extract has shown anti-inflammatory activity in several in vivo and in vitro models on both 

types of acute and chronic inflammation. Masticadienonic acid, masticadienolic acid and 

morolic acid, three triterpenes isolated from P.terebinthus galls, appear to be responsible for 

the anti-inflammatory activity 
[4]

.  
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Globally, cancer remains the leading cause of morbidity and mortality. New cancer treatments 

emerge routinely. However, it comes with higher cost and the affordability of drugs by many 

people with cancer was the major concern. Cancer patients might not be able to reap the 

development of those cutting-edge therapies. Thus, other potential alternative therapeutics via 

natural product are recently being considered as chemopreventive or therapeutic agents in 

reducing cancer prevalence. An alternative cancer treatment with less toxicity, cheaper, highly 

available yet effective is essential. Recently, Clinacanthus nutans (Burm.f.) Lindau has 

gained a sufficient attention due to its antioxidant and anticancer effects. However, the 

available studies on C. nutans were varied in term of their study design. Therefore, this study 

is aimed to systematically review the selected studies to provide an overview and conclusive 

statement about C. nutans preventive and therapeutic potentials. The systematic review has 

been carried out based on PRISMA guidelines. An electronic search was performed using 

three databases including Scopus, ScienceDirect and PubMed. Specific search terms have 

been used. Inclusion and exclusion criteria were determined for selection of compatible 

studies. The information and data have been extracted from the selected studies. Following 

this, the systematic review has been conducted for these selected papers. All selected studies 

have shown positive outcome in C. nutans antioxidant potentials. In addition, these studies 

have demonstrated significant inhibition activities against cancer cell lines which increased in 

a time- and concentration-dependent manner. The earliest recognized morphological changes 

were cell shrinkage. C. nutans exhibited minimal cytotoxic effects against normal cells. 

Besides that, the apoptotic events have been triggered by C. nutans. In conclusion, C. nutans 

exhibited high antioxidant and anticancer potential, with less toxicity, cheap, highly available 

yet effective suggesting an alternative approach for cancer prevention or treatment.  
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Chinese Medicine (CM) have been widely used as therapeutic agents and nutritional 

supplements for thousands of years. However, as with any product from wild or cultivated 

sources, CM can be contaminated by many potentially pesticide residue 
[1]

. Among various 

pesticides, organophosphorus pesticides (OPPs) are the most extensively used insecticides or 

herbicides. The development of sensitive, selective, and inexpensive methods for monitoring 

of the toxic organophosphorus compounds is currently a research area of great interest 
[2]

. 

Firstly, conventional novel methods based on capillary electrophoresis combined sample 

preparation method were developed for the sensitive detection of OPPs in CM 
[3]

. Under the 

optimized conditions, the proposed method provided 779.0−6203.5-fold enrichment of the 

nine pesticides compared to the normal MEKC method. Moreover, enzyme-based optical 

biosensors could be developed for the determination of the OPPs and carbamate pesticides in 

real samples. Finally, nanozyme assisted techniques including colorimetric analysis, 

electrochemical detection, and fluorescent assay were consequently constructed and used for 

pesticide detection with the features like enzyme-free, high efficiency, and low cost 
[4-6]

. It is 

believed that these methods will inspire the design and development of new analytical 

strategy for onsite, rapid, and multiple detection of pesticide in real samples. 
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Ananas comosus [L.] Merr popularly known as pineapple is one of the world's most 

consumed tropical fruits after bananas and citrus 
[1]

. The fruity and exotic flavour of this fruit 

is one of the most appreciated characteristics and the bioactive properties with beneficial 

impact on health have aroused interest 
[2]

. However, since only the pulp of this fruit is 

consumed, tons of by-products is produced annually, generating economic losses for the 

agri-food sector and negative impact on the environment 
[3]

. In this perspective, the present 

work aimed to characterize the phenolic profile of the pineapple peel, as well as to evaluate 

its bioactive properties in order to evaluate its potential application as a natural ingredient in 

the food industry. 

The extract was obtained through heat-assisted hydroethanolic (EtOH/H2O - 80:20, v/v) 

extraction. The phenolic compounds were identified and quantified by high-performance 

liquid chromatography coupled to a diode array detector and electrospray ionization mass 

spectrometry (HPLC-DAD-ESI/MS). Thirteen phenolic compounds were identified in the 

pineapple peel extract and classified as a phenolic acids and flavonoids. Flavan-3-ols, such as 

(epi)gallocatechin, and the flavone apigenin-6,8-C-diglucoside were the major compounds. 

The antioxidant activity of the extract was evaluated through two in vitro assays: the lipid 

peroxidation inhibition assay (TBARS) and the oxidative haemolysis inhibition assay 

(OxHLIA). The cytotoxic activity was evaluated in tumour (MCF-7, NCI-H460, AGS and 

CaCo-2) and non-tumour (VERO) cell lines using the sulforhodamine B method, and the 

anti-inflammatory activity in lipopolysaccharide-activated RAW 264.7 macrophages by the 

ability to inhibit NO production. The antimicrobial activity was evaluated against six strains 

of bacteria, including three Gram-positive bacteria (Staphylococcus aureus, Bacillus cereus 

and Listeria monocytogenes) and three Gram-negative bacteria (Escherichia coli, Salmonella 

Typhimurium and Enterobacter cloacae). The antifungal activity of the extracts was tested 

against a panel of six fungi (Aspergillus fumigatus, Aspergillus niger, Aspergillus versicolor, 

Penicillium funiculosum, Penicillium aurantiogriseum and Trichoderma viride). The results 

showed that the extract has a good of antioxidant activity performance, highlighted by the 

lower IC50 values and consequently greater activity. The same trend was observed for the 

cytotoxic activity, and the absence of toxicity for the non-tumour cell line was confirmed up 

to the maximum concentration tested (GI50 > 400 µg/mL). Finally, the extract also showed 

excellent antibacterial and antifungal activity against the strains tested. This research 

confirmed the potential application of this pineapple peel as a source of bioactive compounds, 

which can be used by the food industry as a natural ingredient, thus contributing to a positive 

economic and environmental impact. 
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Bitter, sweet, sour, salty and umami are the five basic taste modalities. There are distinct cell 

types in the oral cavity, which express unique receptors tuned for each taste modality. The 

bitter taste receptors, TAS2Rs, are a family of seven transmembrane G-protein coupled 

receptors (GPCR) that consists of 25 different members for identifying various bitterants. 

TAS2R14 as a member of this family, is the most broadly tuned bitter taste receptor, 

recognizing a range of chemically diverse agonists with micromolar range potency.
[1] 

Many 

dietary bitter compounds, e.g., flavonoids, activate specific bitter taste receptors in cell-based 

assays. Several flavonoids, amongst which some flavanones, are known not to activate these 

receptors. As certain flavanones, like 6-Methoxyflavanones, are known to mask bitter taste 

sensorially; flavanones might act as bitter receptor antagonists.
[2] 

The present study followed 

this idea to find some so-called blockers whit the potential to inhibit the taste receptor 

activation caused by the bitter compound. To achieve that target, the ligand-receptor 

interactions investigated by the molecular modeling approaches. BitterDB 

(http://bitterdb.agri.huji.ac.il) is a database introduced in 2012 as a central resource for 

information on bitter-tasting molecules and their receptors and now holds over 1000 bitter 

molecules, up from the initial 550.
[3]

 According to this database, the molecular docking 

methods were subjected to discover newly bitter taste blockers. Then, by searching similar 

structure to 6-Methoxyflavanone through PubChem, a dataset of 59 potential antagonists was 

made, prepared and introduced to our best model. Finally, amongst all 128 structures 

including various conformers and enantiomers, 5,7-dihydroxy-6-methoxyflavanone showed 

the best result with docking score -10.923 Kcal/mol. 
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Natural products have been recognized in the treatment and prevention of human diseases 

since ancient times
 [1]

. Iran is a unique habitat of magic medicinal plants, which are 

traditionally processed as a cornerstone of disease prevention
 [2]

. Of all plants, the genus 

of Ballota (Lamiaceae), natively grown in the Mediterranean region, North Africa, some 

parts of Asia, and other temperate regions 
[3]

, is abundantly well-adapted to Iran 
[2]

. The 

Ballota genus in Iran comprised three characteristic species, including B. aucheri Boiss, B. 

Nigra L, and B. Platyloma Rech. F
 [4,5]

. Some species of Ballota are used traditionally in the 

treatment of nausea, vomiting, nervous dyspepsia, wounds, upper respiratory inflammation, 

and additionally as antidiabetic, antibacterial, antispasmodic, antiulcer, diuretic, choleretic, 

moderately astringent, sedative agents, vermifuge, and anti-hemorrhoid
[2]

. B.aucheri is 

consumed for the treatment of strengthening gums, dental cleaning, brightness, and 

prevention of hair loss in traditional medicine 
[6]

. A comprehensive literature survey reported 

a variety of furolabdane diterpenoids previously isolated from B. aucheri 
[7, 8]

.  

With the recent circumscription of Ballota and Pseudodictamnus in tribe Marrubieae 

(Lamiaceae), the chemical constituents of the aerial parts of Pseudodictamnus aucheri (Boiss.) 

Salmaki & Siadati (previously B. aucheri (Boiss.)), were investigated to identify 

chemophenetic markers. Six furolabdane-type diterpenoids, i.e., ballotenol (1), ballotinone 

(2), ballonigrin (3), 6β,9α-dihydroxy-15,16-epoxylabda-13(16),14-dien-7-one (4), 

hispanolone (5), leoheterin (7β,9α-dihydroxy-15,16-epoxylabda-13(16),14 dien-6 one) (6), 

and the flavonoid ladanein (7) were isolated and structure elucidated from the chloroform 

extract of P.aucheri. The structural characterization was performed using a combination of 

high-performance liquid chromatography - photodiode-array detection - high-resolution mass 

spectrometry (LC-PDA-HRMS) and nuclear magnetic resonance spectroscopy (NMR). 

Compounds 1, 4, 5, and 7 have been identified from Pseudodictamnus aucheri for the first 

time. Compounds 4, 5, and 6 were identified as important chemophenetic markers for 

Pseudodictamnus to support the revised circumscription of the Marrubieaous genera Ballota 

and Pseudodictamnus.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Chemical structures of furolabdane diterpenoids (1-6) and the flavonoid (7) isolated 

from Pseudodictamnus aucheri (formerly B. aucheri) 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

370 

 

Acknowledgements: 

The authors are thankful to the University of Mazandaran and the University of Copenhagen 

for financial support. 

 
1. Lahlou M. Expert Opinion on Drug Discovery, 2007, 2, 5, 697-705.  

2. Morteza-Semnani K, Ghanbarimasir Z. Journal of Ethnopharmacology, 2019, 233, 197-217. 

3. Siciliano T, Bader A, Vassallo A, et al. Biochemical Systematics and Ecology, 2005, 33, 4, 341-351. 

4. Kazemizadeh Z, Amini T, Nazari F, et al. Chemistry of Natural Compounds, 2009, 45, 5, 737-738. 

5. Nazari F, Shaabani S. Planta Medica, 2009, 75, 9, PD59. 

6. Rosselli S, Fontana G, Bruno M. Planta Medica, 2019, 85, 11/12, 869-910. 

7. Rustaiyan A, Mosslemin-Kupaii M, Zdero C. Phytochemistry, 1992, 31, 1, 344-346. 

8. Rustaiyan A, Mosslemin-Kupaii M, Papastergiou F, et al. Phytochemistry, 1995, 40, 3, 875-879. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

371 

 

PP36: Chicory fraction and 8-deoxylactucin inhibit growth and 

virulence traits of resistant Pseudomonas aeruginosa   
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Chicory (Cichorium intybus L.) is a plant widely cultivated for the inulin production. The 

plant is underutilized regarding sesquiterpene lactones that might express potent 

pharmacological activities, and are currently discharged as a byproduct. Our study aimed to 

investigate both fraction and lactone antimicrobial potential and ability to reduce viability of 

P. aeruginosa cells in biofilms (MTT assay), as well as their ability to produce 

exopolysaccharides (Congo red binding assay), extracellular DNA and form biofilms on 

urinary catheters. Chicory fraction and 8-deoxylactucin exhibited promising antibacterial 

activity towards antibiotic resistant strain of P. aeruginosa (MIC 0.5 and 0.06 mg/mL, 

respectively). Chicory fraction has reduced drastically (>50% inhibition with MIC of agent) 

viability of P. aeruginosa cells in biofilm, while the activity of 8-deoxylactucin was less 

profound (<30% inhibition). Likewise, application of chicory fraction in MIC concentration 

has significantly limited the ability of P. aeruginosa cells to produce exopolysaccharides 

(>40% inhibition) and eDNA (>60% inhibition), known biofilm resistance factors. Biofilms 

formed on urinary catheters are challenging threat in hospital environments. Though, ability 

of both chicory fraction and 8-deoxylactucin to reduce ability of P. aeruginosa to attach to 

catheter surface should be further explored as promising novel antibacterial treatment since 

application of both agents at their MIC concentrations has induced more than 50% inhibition.  
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Overweight and obesity are disorders of energy metabolism, associated with an increased 

generation of reactive oxygen species resulting in depletion of the antioxidant defence 

system
[1]

. The fruits of Aronia melanocarpa (black chokeberry) are rich in polyphenolic 

compounds with antioxidant properties
[2,3]

. The aim of this study was to examine the effects 

of Aronia melanocarpa fruit juice on oxidative stress, energy homeostasis, and liver function 

in overweight and healthy-weight individuals. The study included 22 participants: 11 

overweight and 11 healthy-weight. The participants consumed 50 mL of 100% Aronia 

melanocarpa fruit juice 3 times daily for 3 months. Blood samples were obtained at the 

baseline and the end of the study. Oxidative stress was evaluated by the serum concentration 

of thiobarbituric acid reactive substances (TBARS) which represent the level of lipid 

peroxidation, and the activity of main antioxidant defence enzymes – superoxide dismutase 

(SOD) and catalase (CAT). Standard biochemical tests were performed for assessment of 

energy metabolism and liver function, and C-reactive protein was measured as a non-specific 

inflammatory marker. The fruit juice reduced the serum level of TBARS and increased the 

activity of SOD in the overweight group. The CAT activity was insignificantly increased in 

both groups. Aronia juice decreased the level of gamma-glutamyl transferase and slightly 

reduced the C-reactive protein, fasting blood glucose, and glycated hemoglobin levels in the 

overweight group. The liver function tests and the lipid profile were not affected. The current 

pilot clinical study demonstrated the positive effects of Aronia melanocarpa fruit juice on 

parameters of oxidative status and metabolic health. Our study warrants the conduction of a 

larger clinical investigation, allowing achieving more convincing and generalizable results. 
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The aim of the present study was to obtain Streptomyces strains that produce cytotoxic 

metabolites from the sponge Dysidea sp. collected from the less explored marine ecosystem, 

the Persian Gulf. The sponge Dysidea sp. was collected by scuba diving from the depth of 3 

m of the Kish Island on 15
th 

August 2019. Isolation of Streptomyces isolates was performed 

by culture dependent technique using marine sponge agar medium 
[1]

. After preliminary 

characterization based on phenotypic properties 
[2]

, the culture extracts of Streptomyces 

isolates were screened for cytotoxic activity against human colon carcinoma HCT‐116 cell 

line using MTT cell proliferation assay 
[3]

. The potent isolates were identified by molecular 

methods based 16S rRNA gene sequencing 
[4]

. We isolated 5 distinct Streptomyces strains 

from the sponge Dysidea sp. samples. The cytotoxic assay revealed that Streptomyces sp. 

strain SDK 23 and Streptomyces sp. strain SDK 25 inhibited the proliferation of HCT 116 cell 

line with IC50 value of 66.93 and 107.60 µg/ml. Molecular identification of these potent 

strains showed that the 16S rRNA gene sequence of SDK 23 and SDK 25 showed 99% and 

98% similarity with S. diastaticus subsp. ardesiacus strain NBRC 15402 and S. cacaoi strain 

NBRC 12748, respectively. In the present study, we identified two strains of 

Dysidea-associated Streptomyces that produced cytotoxic metabolites against human colon 

carcinoma HCT‐116 cell line. Our results suggested that the extracted metabolites are 

potential cytotoxic agents that could be further investigated in drug discovery studies.  
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Sceletium species (syn. Mesembryanthemum; Aizoaceae) are amongst the most promising 

medicinal plants in South Africa based on their pharmacological properties
[1]
. The plant‘s 

wide usage in traditional medicine is linked to neurologically acting novel mesembrine 

alkaloids
[2]

. Advancements made thus far on Sceletium research have seen the introduction of 

Sceletium tortuosum into the commercial market. However, there is currently no information 

on the impact of salinity stress on the primary and secondary metabolites of Sceletium species. 

In this study, aimed to elucidate the role of salt stress, we chose the succulents S. tortuosum 

and S. varians as study tools, where compatible solutes were assessed in six week-old in vitro 

plantlets propagated in different NaCl concentrations (0, 150, 300, 450 mM). Apart from 

growth measurements, quantitative profile of mesembrine alkaloids and organic acids were 

acquired through LC-MS, amino acids using UPLC-MS and sugars including sugar alcohols, 

were obtained using GC-MS technology. Interestingly, 150 mM NaCl levels increased 

plantlet fresh weight as compared to the control (0 mM) treatment. Mesembrine alkaloids 

were only detected in S. tortuosum plantlets, and the alkaloid concentration significantly 

declined after exposure to salt stress. Cumulative salt levels in plantlets increased aspartate 

and proline production, with an excessive decline in other quantified amino acids 

(phenylalanine and tyrosine) and polyamines (putresine, spermidine and cadaverine). Citric 

acid levels increased greatly in Sceletium plantlets exposed to high levels of salt whilst the 

concentrations of other organic acids such as glucuronic, coumaric, hydroxybenzoic and 

chlorogenic acids decreased. Soluble sugars (D-fructose, glucose and mannose) also 

decreased due to salt stress in S. varians. On the contrary, 450 mM NaCl stimulated minor 

sucrose concentration, with no detection of sugar derivative at 0, 150 and 300 mM NaCl 

treatments. D-fructose and glucose were constituted in reasonably high levels in S. varians 

plantlets, with the highest concentrations determined at 450 mM NaCl treatment. This study 

reports for the first time the important role osmoprotectants plays towards salt-tolerance in 

Sceletium species. The excessive decline in majority of amino acids, particularly 

phenylalanine and tyrosine, known to be mesembrine precursors needs to be elucidated in 

details, once we have determined the stages of mesembrine synthesis in plants. Since 

secondary metabolites are well-known to be highly regulated by plant age, growth conditions 

and abiotic stress.  
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Astragalus gossypinus Fisch., is one of Astragalus (Leguminosae) species which has been 

used in traditional medicine with phenomenal pharmacological and biological activities 
[1]

. In 

this research the mutagenicity, anti-mutagenicity and antioxidant potential of two different 

extracts of root and also chloroform extract of aerial parts of Astragalus gossypinus were 

investigated. Antioxidant property was expressed as the ability of each extract to scavenge the 

free radicals DPPH and mutagenicity and anti-mutagenicity was evaluated with the Ames test 
[2]

 using Salmonella typhimurium strain TA100. All the extracts exhibited antioxidant capacity, 

but chloroform extract of aerial parts was the lowest (IC50 = 415.37 μg/mL). With regard to 

IC50 values among the examined samples, the ethyl acetate extract of the root of A. 

gossypinus with the lowest IC50 (289.29 μg/mL), exhibited considerable DPPH radical 

scavenging activity compared with ascorbic acid (42.22 μg/mL), followed by the chloroform 

extract of root of this species (IC50 = 327.2 μg/mL). Chloroform extract of the root had the 

strongest anti-mutagenicity with S. typhimurium strain TA100 with potential anti-mutagenic 

index ranging from 90.4867±5.84227 % to 50.2950±1.37308 %. Also, all tested extracts have 

neither direct nor indirect mutagenic activity versus this special strain of S. typhimurium. 

However, the inhibition of mutagenesis is mostly complicated, acting via several mechanisms. 

Saponins, flavonoids and phenolic compounds are suggested to be liable for the antioxidant 

and anti-mutagenic property shown in this research. Further investigations are underway to 

verification these results by extracting and characterizing bioactive ingredients responsible 

for the anti-mutagenic and antioxidant properties to discover lead compounds in the search of 

novel and efficient herbal drugs. The results of this study showed that the potent antioxidant 

and anti-mutagenic activity of A. gossypinus make it possible use as a natural antioxidant or 

bio-preservatives in various medicinal formulations and cancer prevention. 
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Increased placental oxidative stress has been recognized as an important factor in pregnancy 

complications such as preeclampsia and miscarriage. There is a rising interest in the potential 

of various antioxidants in modifying placental oxidative stress 
[1]

. Taxifolin (dihydroquercetin) 

is a flavonoid with numerous health-promoting pharmacological effects, including 

antioxidative, anti-inflammatory, antimicrobial, anticancer, hepatoprotective, and 

cardioprotective activities 
[2,3]

.  

The aim of this study was to evaluate cytoprotective, as well as genoprotective, effect of 

taxifolin on H2O2-induced oxidative damage in HTR-8/SVneo trophoblast cells.  

Cytotoxicity of seven different concentrations of taxifolin (1, 5, 10, 25, 50, 100, and 150µM) 

was evaluated using the MTT and crystal violet cell viability assay. To determine 

cytoprotective and genoprotective effects of taxifolin, HTR-8/SVneo cells were pre-incubated 

with 50 and 100 µM taxifolin for 24 h, after which oxidative damage was induced with 200 

μM H2O2 for 2 h for cytotoxicity assay, or 30 μM H2O2 for 30 min, for genotoxicity 

assessment. Cytoprotective effect was evaluated by MTT assay and alkaline comet assay was 

conducted to evaluate antigenotoxic effects of taxifolin. None of the seven evaluated 

concentrations of taxifolin demonstrated cytotoxic effects in HTR-8/SVneo. Taxifolin, in 

concentrations of 50 and 100 µM, showed a significant cytoprotective effect on 

H2O2-induced cytotoxicity (69.4% and 67% viable cells in taxifolin+ H2O2 treatments, 

respectively, vs. 51.3% H2O2 treatment alone). Furthermore, taxifolin in concentrations of 50 

and 100µM showed a significant reduction in H2O2-induced DNA damage (88,2 and 47 DNA 

damage as arbitrary units, respectively, versus 221,8 DNA damage in cells treated with H2O2). 

The obtained results indicate protective activity of taxifolin on oxidative damage induced in 

human trophoblast HTR-8/SVneo cells. Further studies of mechanisms underlying the 

antioxidative effects of taxifolin are needed. 
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Plants of genus Petasites (Asteraceace) have been used in the traditional European medicine 

for over 2000 years in treatment of ailments such as migraine, asthma, allergic rhinitis, or 

hypertension. Petasins (eremophilane-type sesquiterpenes, e. g. petasin and S-petasin are 

considered as the main bioactive components of Petasites extracts. Unfortunately, crude 

extracts of widely used P. hybridus (butterbur) contain hepatotoxic and carcinogenic 

pyrrolizidine alkaloids (PAs). Due to the presence of PAs in a butterbur and the lack of 

information about petasins content in other species of Petasites, it is crucial to research for the 

alternative sources of these sesquiterpenes. In this work the efficiency of extraction with use 

of methanol, water/methanol (1/1, v/v) and chloroform was investigated.  Then liquid 

chromatography coupled with high-resolution tandem mass spectrometry (LC-HRMS/MS) 

was applied for the qualitative determination of the profile of petasins (petasin and S- petasin) 

in various extracts of Petasites species. Methanolic, hydro- methanolic and chloroformic 

extracts of roots or leaves of P. hybridus, P. spurius, P. albus and P. kablikianus were thus 

analysed. The results allowed to point out efficient sources of petasins from various extracts 

of Petasites. The chosen extracts can be used for isolation of biologically active 

sesquiterpenes, which can be subjected to further biological tests.  
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Microalgae are an excellent source of metabolites for application in Health, Food and the 

Environment, among others. They also accumulate minerals that play an important role in the 

maintenance of biological functions, for example calcium, iron, potassium, sodium, zinc. All 

this constitutes an incentive to deepen the knowledge of the species and develop accessible 

methodologies that allow obtaining a valuable biomass with high yields. 

Scenedesmus obliquus (Turpin) Kützing is an important source of bioactives, one of the 

objectives of our research groups being to optimize the obtaining of biomass under conditions 

such that they allow obtaining products of optimum quality for Health and Nutrition. In this 

context, considering that different factors influence metabolic production and mineral 

accumulation, the results obtained from the algae that we have isolated from the effluents of 

the Embalse Salto Grande (Entre Ríos, Argentina) are presented, optimizing working 

conditions to increase the mineral content due to abiotic stress. For this, the effect of NaNO3 

and NaCH3COO
- 
concentrations and irradiance on the production of these elements were 

studied in the microalgae culture carried out in Allen & Arnon medium in photobioreactors at 

25±1 °C, 65 % HR and 16:8 light-dark photoperiods. 36 tests were carried out with different 

combinations of NaNO3 (0.27, 44, 87.73 g/L), NaCH3COO
-
 (0, 2.5, 5 g/L) and irradiance 

(36.7, 69.5, 102.3 µE m
-2

 s
-1

).  

Results show that each mineral has an optimal operation condition in order to improve its 

concentration in the microalgae biomass. 

The initial concentration of K, Mn, Fe and Zn in the dehydrated biomass without stress was 

392, 22, 321 and 7 mg/100gdw, respectively; while 7 days after starting the steady state under 

stress conditions, the concentrations of the 4 minerals increased significantly. When using 44 

g/L of NaNO3, 2.5 g/L of NaCH3COO
-
 and an irradiance of 36.7 µE m

-2
 s

-1
, K increased 4.5 

times; Tibbetts et al. (2015) achieved 15 mg/100gdw of K in Nannochloropsis granulata 
[1]

, 

while Seghiri et al. (2019), 2501 mg/100gdw in Spirulina [2]. Under similar conditions, but 

with an irradiance of 102.3 µE m
-2

 s
-1

, the Mn content was 2.5 times higher than the initial 

one and widely higher than that obtained by Seghiri et al. (2019) in Spirulina (1.56 

mg/100gdw) 
[2]

. Fe showed a 10-fold increase when using 0.27 g/L of NaNO
3
, 5 g/L of 

NaCH3COO
-
 and an irradiance of 102.05 µE m

-2
 s

-1
, exceeding that indicated by other 

authors for other species [3]. Likewise, the Zn content increased 21 times when using 18 g/L, 

1 g/L and 69.5 µE m
-2

 s
-1

 of NaNO3, NaCH3COO
-
 and irradiance, respectively; this value was 

also higher than other described 
[2]

.  

The results demonstrate the effectiveness of the methodological strategy used when stressing 

the microalgae, increasing the concentrations of K, Mn, Fe and Zn in the biomass. At the 

same time, they allow S. obliquus to be positioned as a sustainable source of essential 

minerals.  

 
1. Tibbetts S, Milley J, Lall S. Journal of Applied Phycology, 2014, 27, 1109-1119. 

2. Seghiri R, Kharbach M, Essamri A. Journal of Food Quality, 2019, 3707219. 

3. Tokusoglu Ö, Ünal MK. Journal of Food Science, 2003, 68, 1144-1148. 
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Oil mill wastewater (OMW) resulting from the extraction of olive oil is a major effluent of 

the olive industry due to its highly polluting potential 
[1]

. 

The present study focuses on the chemical study of the volatile fraction extracted from 

OMWW that was obtained by crushing olives of "Tablat" variety harvested in November 

during the 2019/2020 oil season.  

A crude ethyl acetate extract was prepared from the filtrated OMWW with a yield of 4 %.  

The previous studies revealed a huge composition of polyphenolic compounds 
[2]

. The 

volatile fraction was prepared from of the crude extract by hydrodistillation with an average 

yield of 0.09%. 

Chemical analysis by GC/MS of the volatile fraction revealed the presence of 24 compounds. 

The identification of the compounds was based on the spectral database as well as on data 

from the literature. The volatile fraction contains mainly simple phenols like Tyrosol, linear 

alcohols, and some fatty acids. 

 
1. Zaier H, Chmingui W, Rajhi H, et al. Journal of New Sciences, 2017, 48, 2, 2888-2897. 

2. Cardinali A, Pati S, Minervini F, et al. Journal of Agricultural and Food Chemistry, 2012, 60, 7, 1822-1829. 
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Beans (Phaseolus vulgaris L.) is a legume indigenous to Middle - and South America
[1]

. Most 

studies on beans have been undertaken with the edible seeds. However, the leaves can be a 

source of nutraceuticals or health promoting compounds. Mature leaves of six Chilean bean 

landraces were extracted with MeOH:H2O 7:3 under sonication. The extracts were taken to 

dryness and used for all determinations. The total phenolic (TP), total flavonoid (TF), 

antioxidant activity (FRAP, TEAC, CUPRAC, DPPH) and the inhibition of enzymes 

associated with metabolic syndrome (α-glucosidase, α-amylase, pancreatic lipase) were 

carried out as described in
[2-3]

. The composition of the different extracts was assessed by 

analytical TLC and HPLC-DAD
[4]

. The w/w extraction yields of leaves from the landraces 

Coscorron, Frutilla, Magnum, Peumo, Sapito and Tórtola, ranged between 17.5 to 28.7%. 

The TP content ranged between 6.48-7.06 g GAE/100 g extract and TF from 3.96-4.50 g 

CE/100 g extract. The best antioxidants in the FRAP, TEAC and CUPRAC assays were 

Tórtola, Sapito and Coscorron, respectively. The main phenolics were flavonol glycosides 

and caffeic acid derivatives. Quantitative differences were observed in the relative ratio of 

phenolic constituents, being glycosides of kaempferol and quercetin the main compounds. 

The extracts presented strong activity against the enzyme α-glucosidase, with IC50 of 

2.49-3.40 µg/mL. Under the same experimental conditions, the IC50 of the reference 

compound acarbose was 137.73 µg/mL. However, the extracts were inactive towards 

α-amylase and pancreatic lipase at 100 and 50 µg/mL, respectively. 
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Biologically active compounds from renewable plant sources serve as a target structure for 

different synthetic approaches to be applied in development of new pharmaceuticals. One 

approach implies preparation of chemical chimera consisting of two or more structures 

responsible for particular activity. There are examples of these hybrid compounds, illustrating 

its advantages 
[1,2]

. 

In this work three main structures were chosen: betulin 1 - pharmacologically active lupane 

type triterpenoid. It forms up to 30% of the dry weight of birch bark of Betula Pendula 

species. The second is eugenol 2 – phenylpropaniod and the main component of essential oil 

of Syzygium aromaticum (up to 80%). Both compounds show a wide spectrum of biological 

properties, in particular, anti-inflammatory 
[3,4]

. The third is isoxazoline moiety also 

responsible for a wide range of biological activity 
[5]

. Combining these chemical structures 

may lead to new substances with improved or different properties. 

We covalently bound compounds 1 and 2 resulting in new chimera that was further 

functionalized with 3-(4-nitrophenyl)-1,2-oxazoline moiety to give substance 4. For this 

purpose we carried out alkylation of 2 with 30-iodo-3,28-diacetylbetulin, which was 

synthesized by acetylation of 1 followed by electrophilic monoiodation. Additionally we 

constructed isoxazole ring by 1,3-dipolar cycloaddition of nitrile oxide generated from oxime 

3 to eugenol moiety of the resulting molecule. The final product was isolated by column 

chromatography on silica (gradient elution with ethyl acetate/hexane). The structure of 4 is 

proven by 1D and 2D NMR spectroscopy. All obtained compounds will be tested by 

anti-inflammatory, cytotoxic and other types of activity.  
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Beans (Phaseolus vulgaris L.) are widely consumed as food in Latin America
[1]

. The leaves 

are not eaten in South America but are appreciated as green leaves in Asia. Almost no 

information is available on the health-promoting properties of South American bean leaves. 

The aim of this work was to assess the effect of extracts from leaves of Chilean bean 

landraces on bovine serum albumin (BSA) glycation induced by glucose. Mature leaves of 

six Chilean bean landraces were extracted with MeOH:H2O 7:3 under sonication. The 

extracts were taken to dryness and used for all determinations. The phenolic compositions of 

the extracts were characterized by analytical TLC followed by HPLC-DAD 
[2]

. Protein 

glycation was evaluated incubating (40 h at 60°C, pH 7.4) BSA (10 mg/mL) with glucose 

(0.5 M) in the absence and presence of different amounts of the extracts (0.05-2.5 mg/mL), 

using aminoguanidine as a standard antiglycating compound. Protein glycation was assessed 

determining the following chemical modifications: carboxymethyl lysine (CML) amounts by 

immunochemical means, fluorescent emission (λEXC/EM = 325/440nm), SDS-PAGE (to 

determine the effect on irreversible protein crosslinking) 
[3]

. The main constituents in the 

extracts were flavonoids (quercetin and kaempferol glycosides) and caffeic acid derivatives. 

A dose-dependent decrease on CML amounts, as well as on protein crosslinking was 

observed with increasing extract concentrations. Fluorescent emission decreased, IC50 

ranged between 326.3 ± 9.1 to 681.9 ± 28.9 values µg/mL for Sapito and Frutilla varieties, 

respectively (IC50 for aminoguanidine was 82.6 ± 0.4 µg/mL). Our results indicate the 

antiglycating potential of leaves from Chilean beans.  
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This study focuses on studies on the prevention of metabolic disorders related to obesity and 

obesity of royal jelly. Obesity, which causes various health problems and reduces quality of 

life, is defined as excessive fat accumulation in the body. An adult individual is considered 

obese if their body mass index is more than 30, and increased obesity is a risk factor for many 

deadly diseases 
[1]

. Its prevalence is increasing in the world and the biggest factor is the 

sedentary lifestyle with nutritional problems. Studies on obesity, which is a preventable 

disease, have been the subject of a natural product, royal jelly. Royal jelly is an emulsion of 

aqueous sugar, protein, lipids, free amino acids and vitamins. Contains approximately 1.5% 

mineral salts (iron, zinc, copper, sodium, potassium, calcium, manganese salts) and a small 

amount of vitamins (B1, B2, B3, B5, B7, folic acid, inositol and vitamin E), flavonoids, 

polyphenols. Flavonids reportedly found in royal jelly are: flavanones of herperectin, 

isosakuranetin and naringe; ascecension, apigenin and glucose, crisis and luteolin glucose 

flavons; isorhamnetin and kaempferol are glucosine flavonols and coumestrol, and genistein 

isoflavonoids. The water content of royal jelly has been reported to vary between 50% and 

70%
[2]

. Royal jelly secreted by young honeybees (worker bees) is the queen bee's only source 

of food and the first three-day food of immature bees 
[3]

. Antioxidant
 [4]

, anticancerogen 
[5]

, 

antimicrobial
 [6]

, anti-inflammatory 
[7] 

activities of royal jelly have been demonstrated by 

various studies. Royal jelly; contains bioactive substances that show insulin-like activity, 

which is effective in cell growth, differentiation, survival and has also been proven by various 

preliminary clinical and animal studies
[8,9]

. Bee products and royal jelly in these products 

have been a source of healing for people since ancient times. Today, the benefits of these and 

similar natural products as auxiliary/complementary products in the prevention and treatment 

of diseases are proven by various studies. In addition to the many known benefits of royal 

jelly, the subject of this study is its success in preventing obesity and its associated metabolic 

disorders supported by various animal and human studies. Although its mechanism is not yet 

clear, many researchers suggest that adding royal jelly to patients' diets may be beneficial. 

Although its components vary, all researchers agree on the bioactive properties of royal jelly. 

More research is needed for the mechanism of action of these properties.  
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Cochlospermum angolensis Welw. (borututu) is a widespread tree in Angola used by 

traditional healers for the prevention and treatment of hepatic diseases and for the 

prophylaxis of malaria, since antiquity
[1]

. This plant is available as dry material for infusion 

preparation and is also used for the formulation of pills, capsules, and syrups, among others. 

In this work, the aim was to evaluate the proximate composition and energetic contribution of 

borututu as well as its composition in sugars, organic acids, fatty acids, and tocopherols. 

Furthermore, the antioxidant activity (TBARS assay) of three different formulations (infusion, 

pills, and syrup) was assessed and compared, as well as their phenolic profile. 

Carbohydrates and fat were the major and the minor components of the studied borututu dry 

barks, respectively, with an energetic contribution of 384 kcal/100 g. Fructose was the most 

abundant sugar, followed by sucrose, trehalose, and glucose. Oxalic, malic, and citric acids 

were present in higher amounts, but shikimic and fumaric acids were also detected. Among 

the fatty acids found in borututu, a prevalence of saturated fatty acids was observed, followed 

by polyunsaturated and monounsaturated fatty acids. β-Tocopherol was the most abundant of 

the four isoforms found in the sample, followed by δ-, α- and γ-tocopherol. Borututu infusion 

was the formulation revealing the highest antioxidant activity. Ellagic acids, methyl ellagic 

acids, eucaglobulin/globulusin B and (epi)gallocatechin-O-gallate were the compounds 

present in all the different formulations. The highest concentration of phenolic compounds 

was found in the infusion extract. Protocatechuic acid was the most abundant phenolic 

compound in the infusions, the only preparation where it was detected, whereas 

(epi)gallocatechin-O-gallate was the main phenolic in the pills and eucaglobulin/globulusin in 

the syrup. In general, borututu proved to be a good source of phytochemicals such as 

phenolic compounds, with the infusions revealing the best bioactive properties. 
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The flowers and leaves of Cynara scolymus L. (artichoke) and the leaves of Silybum 

marianum (L.) Gaertn. (milk thistle), medicinal plants native to the Mediterranean Basin, are 

used in the treatment of liver, spleen, and gallbladder disorders
[1]

, and for their cholagogue, 

choleretic, and choliokinetic actions, as also for the treatment of dyspepsia and as 

anti-diabetics
[2]

, respectively. The beneficial properties of medicinal plants are often ascribed 

to their phenolic composition, among a large diversity of phytochemicals. Thereby, the aim of 

the present study was to obtain and compare the phenolic profiles of artichoke and milk 

thistle aqueous and hydromethanolic (80% ethanol, v/v) extracts, using HPLC-DAD-ESI/MS.  

The aqueous extract of artichoke presented a higher concentration of phenolic compounds 

than the hydromethanolic extract, with slight differences between the respective profiles; the 

major flavonoid found in the aqueous and hydromethanolic extract was 

luteolin-7-O-glucuronide, followed by luteolin-7-O-glucoside. Monocaffeoylquinic acid 

derivatives were only present in the hydromethanolic extract, being 5-O-caffeoylquinic acid 

the most abundant one, while dicaffeoylquinic acid derivatives were mostly identified in the 

aqueous extract; 1,3-O-dicaffeoylquinic acid was the most abundant one in both extracts. 

Regarding milk thistle preparations, similar profiles were observed, with only quantitative 

differences between them. The aqueous extract revealed a higher phenolic compounds 

concentration than the hydromethanolic extract, with apigenin-7-O-glucuronide as the major 

compound quantified in both preparations. Total flavonoids were higher in the aqueous 

extract, with apigenin-7-O-glucuronide, luteolin-7-O-glucuronide, and 

apigenin-O-deoxyhexosyl-glucuronide as the main constituents. The phenolic acids found in 

the hydromethanolic extract included 5-O-caffeolyquinic and protocatechuic acids. Besides 

these phenolic acids, the hydromethanolic extract also revealed high levels of 

luteolin-7-O-glucuronide. Overall, the aqueous extracts presented higher phenolic contents 

than the hydromethanolic extracts in both plants, which could be related with the heat 

treatment to which infusions were subjected. 
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Aldose reductase is an enzyme in polyol pathway that mediates the formation of fructose 

which is a potent glycating agent 
[1]

. Non-enzymatic glycation between the protein and 

reducing sugars produces Amadori products which have the tendency to form dicarbonyl 

compounds
 [2]

. The accumulation of advanced glycation end-product (AGE) is a major risk 

factor for diabetic microvascular complications 
[2]

. The bioactive compounds in medicinal 

plants have been reported to prevent AGE
 [3]

. Peperomia pellucida (L.) Kunth is a medicinal 

plant traditionally used to manage diabetes and its complications 
[4]

. Although the 

phytochemicals in P. pellucida exhibited anti-diabetic effect
 [5]

, their anti-glycation potential 

is yet to be explored. This study aimed to evaluate the anti-glycation and antioxidant potential 

of phytochemicals extracted from P. pellucida through liquid-liquid partition method. The 

dried plant powder was macerated with methanol and successively partitioned with five 

solvents of increasing polarity. In vitro colorimetric assays were utilized to quantify five 

classes of phytochemicals and four categories each of antioxidant and anti-glycation assays. 

Among the six plant fractions, ethyl acetate fraction with the highest saponin content and 

antioxidant activities strongly inhibited Amadori product, dicarbonyl compound and 

fluorescent AGE formation. Interestingly, the fluorescent AGE inhibitory activity of ethyl 

acetate fraction was stronger than the assay standard, aminoguanidine. Further analysis 

revealed that the IC50 of fluorescent AGE inhibitory activity was correlated (p<0.005) with 

saponin (r = -0.96), reducing potential (r = -0.87), IC50 of radical scavenging (r = 0.68) and 

lipid peroxidation (r = 0.76) inhibitory activities, suggesting the possible role of saponin and 

other antioxidants in supressing AGE formation. Principal component analysis confirmed that 

solvent polarity and plant extraction yield contributed to 57% of total activity variation in P. 

pellucida. From this study, it is evident that the ethyl acetate fraction of P. pellucida could 

serve as a good antioxidant and anti-glycation source for drug development against metabolic 

diseases associated with AGE formation. 
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Ilex paraguariensis A. St. -Hil. (yerba mate) is a tree widely cultivated in South America, and 

commonly used for the production of beverages such as chimarrão, tereré, and mate tea. The 

bioactive composition of its leaves has been associated with many benefit health effects for 

the human body
[1]

. It is estimated that more than a liter of these drinks are consumed daily by 

approximately 30% of the South American population
[2]

. Throughout the industrial 

processing of this plant for beverage production an enormous amount of by-products are 

generated, as also during the raw material harvest, in which about 5 tons per hectare of solid 

residues from the larger-diameter yerba branches are discarded in the soil
[3]

. Several research 

studies have been carried out regarding the use of these by-products by the food industry, 

being a very interesting and promising alternative for obtaining added-value bioactive 

compounds
[3]

. This work aimed to compare the phenolic composition and bioactive potential 

of dehydrated yerba mate extracts (EMNP) and yerba mate by-products (EMP) obtained from 

an industrial production in the state of Paraná (Brazil). The individual phenolic profile was 

determined by HPLC-DAD-ESI/MS and the bioactive potential was assessed in 

hydroethanolic extracts through in vitro tests for antioxidant, antimicrobial, anti-inflammatory, 

and cytotoxicity activity. In total, seven phenolic compounds were tentatively identified, in 

which six phenolic acids: 4-O-caffeoylquinic acid, 5-O-caffeoylquinic acid (chlorogenic acid), 

4-O-p-coumaroylquinic acid, 3,4-O-dicaffeoylquinic acid, acid 3 ,5-O-dicaffeoylquinic acid, 

and 4,5-O-dicaffeoylquinic acid; and one flavonoid: quercetin-3-O-rutinoside. The higher 

amount of phenolic compounds was found in by-products of yerba mate (EMP), in a total of 

9.3±0.2 mg/g of extract. Regarding the bioactive properties, the hydroethanolic extracts 

obtained revealed a substantial antimicrobial potential against the tested bacterial and fungi 

strains, as well as a very promising antioxidant and anti-inflammatory activities, and without 

toxicity for non-tumor cell lines. With the present study is intend to find new sources of 

bioactive compounds with preserving capacities for the substitution of artificial additives in 

food products. 
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Tagetes erecta L., an ornamental plant, belongs to the family Asteraceae. Traditionally, this 

plant has been used for treatment of skin diseases. Anti-elastase, anti-hyaluronidase, and 

anti-collagenase properties of T. erecta have been established in previous studies
[1-4]

. 

However, the previous studies investigated the efficacy in T. erecta flower extracted by 

methanol, butanol, and ethyl acetate, in which residual methanol, butanol, and ethyl acetate 

may remain in the extracts causing possible toxicity
[5-6]

. In addition, biological effects and 

benefits on the skin of T. erecta flowers extracted with water or ethanol have been rarely 

investigated. This study aimed to evaluate anti-aging of T. erecta flower extract using 

aqueous, 50%, and 95% ethanolic extracts of T. erecta flower.  Total phenolic content was 

defined. Quantitative analysis of syringic acid, the bioactive compound, was determined by 

using HPLC. Anti-aging assay were monitored inhibitory effects on tyrosinase, elastase, 

hyaluronidase, and collagenase activities. It was found that 95% ethanolic extract had 

significantly higher total phenolic content (86.75±0.49 µg GAE/mg extract) and syringic acid 

content (3.343±0.119 mg/g extract) than the other extract.  The 95% ethanolic extract also 

had stronger inhibitory activities against tyrosinase (IC50 of 15.00±1.41 µg/mL), elastase 

(IC50 of 5.05±0.17 µg/mL) and hyaluronidase enzyme activities (IC50 of 129.88±18.05 µg/mL) 

than those of 50% ethanolic or water extracts. This study indicates that T. erecta flower 

extracts, especially a 95% ethanolic extract, are potential sources of bioactive compounds for 

development of cosmeceutical skin products against enzymes/reactions responsible for skin 

aging. 
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Cannabis sativa L. is an annual herbaceous plant rich in phytochemicals and nutrients with a 

unique composition of secondary metabolites. More than 500 compounds have been reported 

in this species
[1,2]

. Terpenes are one of the most abundant classes of phytochemicals in 

Cannabis plants. These isoprenoid constituents are volatile and responsible for the 

characteristic aroma of the plant. These compounds consist of more than 100 terpenes
[1,2,3]

 

and they are classified according to their structure, i.e. number of isoprene units. The 

terpenoic profile varies between Cannabis genotypes
[4]

. Therefore, they are used as markers 

for the chemotaxonomic classification of Cannabis.   

Terpenes are considered to be one of the main physiologically active secondary metabolites 

in Cannabis. They possess pharmacological properties including antimicrobial, antioxidant, 

anti-inflammatory, anti-cancer, analgesic
[3,4]

. In the last decade, the entourage effect among 

compounds in Cannabis has been widely discussed 
[5,6]

, even though this phenomenon was 

observed as early as 20 years ago between endocannabinoids
[7]

. This effect describes a 

synergy between the constituents. Briefly explained, the combination of particular 

phytochemicals possesses superior pharmacological activity than utilization of a single 

biologically active molecule
[5]

. Thus, it is assumed that the entourage effect predominantly 

reports the interaction between terpenes and another major class of Cannabis secondary 

metabolites, phytocannabinoids.  

In this poster, we present a method for the analysis of terpenes in Cannabis samples using 

hexane extraction and GC-MS for separation and detection. The presented method could be 

applied for qualitative control of Cannabis sativa and its derived preparations and products. 
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The aim of this study was to evaluate the cytotoxic effect of secondary metabolites extracted 

from cyanobacterial species isolated from the Khoore Khooran mangrove ecosystem against 

hepatocellular carcinoma HEPG2 cell line. The cyanobacteria isolated from the 30 water and 

sediment samples collected from Khoore Khooran mangrove ecosystem, Persian Gulf, Iran 

on December 2020 (1). The isolates were preliminary characterized based on polyphasic 

identification approach (2). Primary screening of extracted metabolites were done by brine 

shrimp cytotoxicity assay and then the toxic extracts were determined against HEPG2 cell 

line using MTT cell proliferation assay (3). We isolated 110 cyanobacterial strains from the 

explored mangrove ecosystem. Molecular identification revealed that the 16S rRNA gene 

sequences of the isolated strains had 98% to 100% homology with type strains in the NCBI 

gene bank. The cyanobacterial species were belonged to Oscillatoria, Spirulina, Phormidium, 

Microcystis and Anabaena genera. Cytotoxicity assay showed that the extracted metabolites 

from three Microcystis strains were toxic against HEPG2 with IC50 values of 11.13, 13.91 and 

15.49 µg/ml. In the present study, we identified three strains of Microcystis that produced 

toxic secondary metabolites against HEPG2 cell line. Our results suggested that the 

Microcystis strains are potential candidates to be further investigated in cancer studies. 
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The petals of flowers of the Rose genus are a valuable source of phenolic compounds with 

antioxidant activity 
[1]

. Some of these compounds are also responsible of petal colors. During 

the flower growth process, several blooms occur that are discarded, becoming a waste from 

the floral industry. The aim of this work was to analyze and compare the antioxidant activity 

and pigment contents of Argentinian roses of different colors. The petals of fifteen cultivars 

were dried by air at 65 ºC for 1.3 h. The compounds were obtained by a solid-liquid 

extraction carried out with ethanol / water (38/62) and ultrasound assistance (275 W, 50/60 

Hz) for 30 min at 75 ºC. The antioxidant activity was measured through the Ferric reducing 

antioxidant power (FRAP) and DPPH methods. The concentration of pigments such as 

anthocyanins and flavonoids were measured by colorimetric methods. Total phenolics were 

measured according to the Folin-Ciocalteu method. Extractions were made in duplicate and 

all analysis were performed in triplicate (n=6). Data were analyzed by ANOVA and 

significant differences were evaluated by the Tukey test (p < 0.05). The content of all 

compounds varied within a wide range, and the cultivars with darker colors showed the 

higher values. The DPPH values ranged between 752.44 ± 5.51 and 204.71 ± 3.62 mg Trolox 

/ g dry weight (dw) and those of FRAP between 848.40 ± 10.67 and 275.15 ± 9.12 mg Trolox 

/ g dw. Europeana, with more intense red color, presented the highest values of the evaluated 

parameters, while Iceberg (white color) the lowest. Total phenolics varied between 218.03 ± 

4.87 and 78.83 ± 3.23 mg gallic acid (GA) / g dw. The darker colored cultivars, Oklahoma 

and Papa Mellian, presented the highest contents of anthocyanins (5.77 ± 0.11 and 5.56 ± 

0.13 mg cianidyn 3 glucoside (C3G)/ g dw, respectively) and flavonoids (125.88 ± 6.50 and 

114.28 ± 1.27 mg quercetin (Q) / g dw, respectively). Mentioned values are comparable to the 

higher ones previously reported for other flowers or even other rose cultivars
 [1-3]

. An 

excellent correlation was observed between total phenolics and antioxidant activity (DPPH 

method, R
2
 = 0.9234 and FRAP, R

2
 = 0.9769), indicating that phenolic compounds are 

primary responsible for the antioxidant activity of the extracts. Results indicate that darker 

rose petals are a promising source of natural antioxidants and pigments that could be used as 

food additives to replace the synthetic ones. It also turns out to be a good way to use 

agro-industrial waste, contributing to the circular economy. 
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Centaurium erythraea is an important medicinal plant from Gentianaceae family, it is used to 

treat a wide range of ailements, especially diabete, digestive disorders including dyspeptic 

complaints, loss of appetite and gastric pain, cardiovascular, pulmonary and kidney problems. 

Moreover ethno-pharmacological reports demonstrated that C. erythraea is used against 

atopic dermatitis, and skin diseases 
[1,2]

.  

The objective of our study was to evaluate the wound healing potential of a hydro-methanolic 

extract of centaurium erythrea in order to verify its traditional use. The total phenol 

composition and anti-oxydant effect were also assessed.    

The total phenol content of the extracts was determined by the Folin-Ciocalteu method 
[3]

. 

Moreover, the healing activity was evaluated by the excisional method. Circular excisions 

were carried out on 4 groups of 6 rats each. The quality and the rate of wound contraction of 

the group treated with an ointment containing 5% extract were evaluated and compared to the 

refrence (Madecassol®) and control (vehicle) groups
[4]

.  

The obtained results showed a high polyphenol content (30, 70 Eq. mg GA / g of extract) and 

giving it a significant antioxidant and antimicrobial effects. 

In addition, a clear decrease in the wounds area of the experimental group as compared to the 

controls was observed as well as an improvement in the quality of the scar tissue. 

The data generated from the present study indicate that the studied extract exhibited a wide 

potential of wound healing activity and promotes these process, probably by avoiding 

microorganism infections, inhibiting inflammation and acting as an antioxidant. These results 

suggest that the traditional use of this plant is mostly justified. Further researches are needed 

to identify the bioactive compounds which should be responsible for these pharmacological 

activities.  
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The pomegranate (Punica granatum L.) is one of the oldest edible fruits which thrives well in 

regions with semi-arid and sub-tropical climatic conditions. This fruit is consumed as fresh 

fruits, beverages, dietary supplements, and herbal medicine ingredients 
[1]

 Pomegranate juice 

(PJ) is a beverage rich in polyphenolic compounds, which shows high antioxidant activity 

compared to other fruit juices and beverages. The most predominant polyphenols in PJ are 

anthocyanins (ACNs), which produce various colors in flowers, fruits, and vegetables. This 

study aimed to investigate the applicability of the LXA-10 as a competent macroporous resin 

to separate the ACNs from PJ in an efficient batch system. All adsorption and desorption 

processes on the resin have been optimized for maximum separation efficiency. The optimal 

operating conditions are obtained as contact time 40 min, pH value 2.5, resin dose 0.7 g in 30 

ml of PJ to reach adsorption equilibrium, contact time 8 min, and four-bed volume (BV) 

solvent consumption to reach maximum desorption percentage. As a result, a maximum of 

94 % adsorption and 92.4 % desorption of ACNs were achieved in the batch system. The 

isotherm studies revealed that the Freundlich model with R
2
=0.96 fitted adequately with the 

experimental data. Also, kinetic studies showed that the ACNs adsorption data correctly 

adjusted by a pseudo-second-order chemical reaction with R
2
 = 0.99. The enriched ACNs 

fraction was analyzed HPLC, and their antioxidant activities were evaluated using the FRAP 

test. Five major ACNs of PJ were well purified and showed good antioxidant activity (440 

mM Fe (II)/mg sample) in comparison with PJ (70 mM Fe (II)/mg sample). The FTIR-ATR 

spectrum has also confirmed the ACNs adsorption on the resin and the nearly adequate resin 

regeneration after the elution. 
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Over the past three decades, n-6 intake in Western diets has increased concurrently with a 

reduction in n-3 intake. This resulted in an increase in the n-6/n-3 ratio from 1:1 to 20:1 or 

more 
[1]

. High values in this relationship are pro-thrombotic and pro-inflammatory and are 

related to atherosclerosis, obesity, diabetes and autoimmune inflammatory diseases
 [2]

. Krill 

oil is rich in polyunsaturated fatty acids (PUFA) n-3 and a potent antioxidant, astaxanthin and 

recently has been studied due its potential on increasing plasma levels of eicosapentaenoic 

acid (EPA) and docosahexaenoic acid (DHA)
 [3]

.  The aim of this study was to evaluate the 

lipid profile of a commercialized krill oil. It was analyzed capsules containing krill oil (500 

mg) corresponding 10% of the total batch of the product. Fatty acid composition was 

determined by gas chromatography using a Varian Model 3900 Gas Chromatograph (Walnut 

Creek, CA, USA) coupled with flame ionization detection (FID). The analyzes took place at 

the Biosciences Institute at the University of São Paulo (IB-USP). The figure 1 shows the 

lipid profile of our sample. The table 1 compares the most abundant fatty acids in krill oil 

found in our sample with the Codex Alimentarius Commission (STANDARD FOR FISH 

OILS CXS 32 9-2017, 2017). We observed that saturated fatty acids are in greater amounts 

compared to other fatty acids, which was also observed in the standard. Most of the fatty 

acids were within the reference values (including EPA and DHA), except heptadecanoic (17:0) 

and stearic (18:0), which were expected not to be found in krill oil. It is important to note that 

variations in the composition of krill oil are due to the methods used for its extraction and 

analysis. The lipid profile of the supplement analized resembles the standard, except 

heptadecanoic (17:0) and stearic (18:0).  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Lipid profile of a commercialized krill oil. 
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Food waste contains precious bioactive compounds used in the food and pharmaceutical 

industries, such as Aloe vera waste. The aloe vera is a cactus-like perennial with dense, 

rosette-like, fleshy leaves. This plant has been used in cosmetics formulation, skin protection, 

wound healing, suncream, etc. 
[1]

. It has also shown significant effects in treating asthma, 

gastric ulcers and diabetes. The leaf of this plant produces a bitter yellow liquid called the 

middle layer(latex) immediately after cutting. This latex contains anthraquinones, a subset of 

phenolic compounds such as aloe-emodin, aloin A and B. These compounds have been shown 

antiviral, anticancer, antibacterial, and laxative properties. The extraction of aloin A and B 

from aloe skin powder using ethanol solvent using probe ultra-sonic and optimization was 

studied by response surface methodology. The three independent variables were sonication 

time(A), solvent composition(B) and sonication power(C). Fit summary suggested quadratic 

correlation according to the model obtained using central composite design (CCD)-Response 

surface methodology (RSM). The analysis of variance (ANOVA) results show the accuracy 

of the model and significance of the A and B parameters and According to the diagrams, the 

C factor is effective but independent of other parameters. In other words, in this system, 

Sonic Power has a positive effect. The probability values less than 0.05 indicate that the 

model terms are significant. P-value < 0.0001 for the response in this report confirms that the 

model is highly significant. The optimization of extraction procedures resulted in the 

maximum amount of aloin A (4.16 mg/g) and B (4.01 mg/g) with 80 % ethanol in 29 min 

with 65% sonic power at 60 °С.  
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The purpose of this study was to isolate, identify and characterize cytotoxic metabolite from a 

sponge (Axinella)-associated Streptomyces sp. from the Kish Island in the Persian Gulf.   

Methods: Four strains of marine Streptomyces sp. namely WAK 9, 14, 26 and 27, were 

isolated form the source sponge and their extracted metabolites were screened for cytotoxic 

activity against human cancer cell line (HCT 116)
 [1,2]

. The extracts of these strains were then 

analyzed by TLC, HPLC and LC-MS. The strain WAK 9 was selected for preparative 

chemical and biological analyses.  It was subjected to liquid extraction and was purified by 

Sephadex LH-20 and HPLC, respectively. Three strains WAK 9, 14 and 26 showed similar 

compounds in their LC MS, TLC and HPLC spectral analysis, while strain 27 showed less 

similarity to the others. The crude extract of WAK 9 exhibited the highest cytotoxic activity 

and therefore was divided into three sub-fractions including, aq. MeOH, dichloromethane 

(DCM) and n-hexane, using liquid extraction. The above-mentioned fractions were active 

against HT-29 cell line with IC50 values of 37.8, 2.7 and 0.8 μg/mL, respectively. The major 

compounds were isolated from the DCM and aq. MeOH fractions using Sephadex LH-20 and 

semi preparative HPLC and the purity of the purified compounds were checked by analytical 

reversed phase HPLC (RP-18-HPLC). Three cytotoxic isoflavonoids, daidzein, its derivative 

and genistein and a butenolide were reported from the marine Streptomyces associated with 

the Axinella species of Kish Island. Although the isofalvanoides are reported from soya beans, 

previously, but we could not detect them in the HPLC chromatogram of the growth media, 

therefore they either are originated from the bacteria or are the biotransformation products of 

the related glycoside in the growth media while the butenolide is the sole major compounds 

exerted by the marine bacteria.   
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Aronia melanocarpa L. (black chokeberry) is small, dark-violet fruit, belonging to Rosaceae 

family and it is deciduous shrub originating from North America
[1]

. During the past few years 

many studies have shown that Aronia fruits are rich sources of bioactive compounds such as 

phenolic acids, flavonoids, mostly anthocyanins and proanthocyanins
[2,3]

, and therefore it is 

considered to be very strong antioxidants that can remove free radicals, unstable and reactive 

molecular species in cells which may trigger various pathological conditions (inflammation, 

cardiovascular disorders, neurodegenerative diseases, and the formation of cancer cells)
[4,5]

. 

In this respect, we have evaluated the antioxidant activity of chokeberry fruits. Briefly, the 

extraction of chokeberry samples for analyses was done with 80% methanol and acidified 

(0.1% HCl) methanol. In order to increase yield of bioactive compounds the extraction 

procedure was repeated twice. The assessment of the antioxidant activity of tested samples 

was performed by the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging assay 

measuring the absorbance at 515 nm
[6]

. According to obtained results, the higher ability to 

scavenge DPPH free radicals was detected in the sample extracted with 80% methanol (66.94 

± 3.42% of DPPH inhibition) than the sample extracted with acidified methanol (64.58 ± 

4.17% of DPPH inhibition) at the sample concentration of 0.1 mg/mL, although the 

difference is not significant. Based on the high values of antioxidant activity it can be 

concluded that the consumption of chokeberry fruits may potentially have a beneficial effect 

on human health.  
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Physalis alkekengi L. (bladder cherry) is a member of the Solanaceae family, used in 

traditional medicine worldwide. Only the fruit part of this plant is edible and represents a 

valuable source of phytochemicals, such as phenolics (mostly flavonoids), alkaloids, steroids, 

saponins, fatty acids 
[1]

. The objective of this research was to determine the effects of an in 

vitro digestion on phenolic compounds identified in Physalis alkekengi L., because the 

number of ingested compounds does not always reflect the amount that is available to the 

body 
[2]

. Chemical compounds in plant foods can change concentration or structure during 

their digestion and these changes could cause different biological activities in vivo compared 

to the results obtained from in vitro studies. These changes in phenolic compound contents in 

samples obtained at different times of in vitro simulated digestion of fresh Physalis alkekengi 

fruits samples were analyzed by RP-HPLC. There were two phases of simulation, including 

the gastric phase and the intestinal phase 
[3]

. Digested Physalis alkekengi samples for HPLC 

analysis of phenolic compounds were taken 0, 1, 2, 3, and 4 h after the experiment started. 

The concentrations of gallic acid, catechin, chlorogenic acid, and epicatechin in gastric and 

intestinal fluids during the simulated digestion were measured and their changes were 

monitored. Concentrations of all identified compounds significantly increased after 1 h of 

digestion (gastric phase). Intestinal conditions lead to a slight decrease of epicatechin, while 

concentrations of the other 3 phenolic compounds were not significantly changed, which 

indicates the high stability of identified compounds during simulated digestion. Based on the 

obtained results, Physalis alkekengi fruits may be a valuable source of phenolic compounds 

with well-known pharmacological activities and high bioavailability. 
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Epidemiological studies suggest that traditional Mediterranean diet is associated with a 

reduced risk of cancer, and oleuropein (Ole) is one of the main polyphenol active components 

found in this diet 
[1]

. This secoiridoid compound has shown anti-proliferative and 

pro-apoptotic effects in different cancer cell lines and synergistic effects with the current 

traditional chemotherapeutics, reducing the treatments toxicity and side-effects 
[2]

. However, 

it has not been previously evaluated against cancer cells of human reproductive system. 

Cervical cancer is the fourth most common cancer in women; choriocarcinoma is a malignant, 

gestational trophoblastic tumor with angioinvasive metastatic spread. Our aim was to explore 

oleuropein for potential cytotoxic activity against choriocarcinoma (JEG-3 and JAR cell lines) 

and cervical cancer (HeLa) cell lines, as well as in the normal extravillous trophoblast cells 

(HTR-8/SVneo) as control cell line. Considering that oleuropein below 1 µM previously 

shown negligible biochemical effects 
[3]

, we have evaluated six different concentrations of 

oleuropein (1, 10, 25, 50, 100, and 200 µM) for potential cytotoxicity in a monolayer culture 

of four cell lines using the 3-[4,5-dimethylthiazole-2-yl]-2,5-diphenyltetrazolium bromide 

(MTT) assay for cell viability, and crystal violet (CV) to assess adherent cell number. After 

24h incubation with oleuropein, there was no significant reduction in cell viability in any of 

the cell lines up to concentrations of 100 µM, confirmed both by MTT and CV. However, the 

concentration of 200 µM significantly reduced cell number in all three cancer lines (JEG-3, 

JAR and HeLa), while it did not affect the cell number in HTR-8/SVneo cell line. In 

conclusion, the current results provide first insight in the potential of oleuropein as an 

anticancer agent in human reproductive system cancer cells and suggest the need for more 

systematic in vivo approach to provide a better understanding of the observed cytotoxic 

effects of oleuropein and the mechanisms involved. 
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The agri-food by-products, particularly fruits and vegetables, are renewable sources that can 

originate new added-value ingredients with functional compounds and properties. The 

processing of natural matrices has been identified as excellent sources of nutrients, presenting 

benefits to the human health
 [1]

. Considering the importance attributed to the biowaste from 

the food industry, this work focuses in the Malpighia emarginata DC biowastes 

characterization, concerning their nutritional value and chemical composition.  

The nutritional profile (protein, ash, fat, carbohydrate content and energy value) was 

evaluated using official analysis methodologies (AOAC) and the chemical profile was 

determined by chromatographic techniques, being the free sugars identified/quantified by 

HPLC- RI, the organic acids by UFLC-PDA and the fatty acids by GC-FID.  

The results showed that carbohydrates (8.57 ± 0.04 g/100 g fw) were the macronutrient 

presented in higher amounts, followed by proteins (1.15 ± 0.04 g/100 g fw). The fat 

concentration was considerably low, presenting a value of 0.30 ± 0.001 g/100 g fw and, in 

terms of moisture (89.74 ± 0 g/100 g), the sample showed a high-water content in its 

composition. The energy level of the M. emarginata fruits was 39.42 ± 0.04 kcal/100 g fw. 

Regarding the sugar profile, the samples showed the presence of three sugars groups, two 

monosaccharides (glucose and fructose) and one disaccharide (sucrose), being the fructose 

the main free sugar detected. Organic acids were also detected, namely oxalic, malic, ascorbic 

and succinic acids, and succinic acid. It should be highlighted malic acid concentration. 

Considering the fatty acids individual profile, fourteen compounds were identified, with oleic 

acid (C18:1n9c) and palmitic acid (C16:0) detected in the highest percentage (31.830 ± 

0.677 % and 24.44 ± 0.16 %, respectively).  

Based on the obtained results, it can be concluded that the fruits of M. emarginata could have 

a potential value as functional food ingredients, due to their excellent nutritional and 

chemical composition.  
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Coumarins, a group of compounds derived naturally from the Apiaceae family, exert activity 

towards the central nervous system. Since scoparone is a simple coumarin, it was 

hypothesized to influence cognitive processes in Alzheimer‘s type of dysfunctions.
[1]

 In the 

present study, scoparone procognitive abilities were evaluated in the passive avoidance test 

(PA) in male mice after acute and subchronic intraperitoneal injections (2.5, 5, 12.5, 25 

mg/kg) where only 5 and 12.5 mg/kg of scoparone occurred to increase acquisition processes. 

The active doses (5 and 12.5 mg/kg) of scoparone were injected 10 minutes before 

scopolamine application (1 mg/kg, subcutaneously) and prevented its amnesic activity in the 

PA. The behavioral results were supported by the decreased level of acetylcholinesterase 

(AChE) and elevated antioxidative potential in mice brains when compared with the 

scopolamine group (1 mg/kg). On the other hand, a single injection of lipopolysaccharide (0.8 

mg/kg), responsible for neuroinflammation, was applied before subchronically injected 

scoparone (15 mg/kg) but no memory improvements were reported. Our study investigated 

for the first time scoparone activity in two models of memory deficits that result from 

different pathomechanisms present in Alzheimer‘s disease. We confirmed the preventive 

procognitive mechanism of scoparone activity based on and reducing the AChE concentration 

and increasing antioxidative properties in the brain but confuted the possibility of an 

anti-inflammatory way of memory repair. 
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One of the representatives of the family Lamiaceae L. is the genus - Satureja L., originating 

from the Eastern Mediterranean, and successfully cultivated in Ukraine. The genus Satureja L.  

contains up to 50 species, both annual and perennial plants. Winter savory (Satureja montana 

L.) is a branchy, evergreen perennial plant, half-shrub up to 40-50 cm tall. 

Summer (or garden) and winter savory in Ukraine are not official plants, but are included in 

the Pharmacopoeias of France and other countries. Garden savory is a part of 

phytopreparation "Maraslavin" Sopharma AD, Bulgaria, which is used in dentistry at the 

pharmaceutical market of Ukraine as anti-inflammatory, antiseptic, binding and 

regeneratingdrug. 

In the Ukrainian folk medicine, drugs of the garden savory are used in phologistic diseases of 

the upper respiratory airway, urogenital system and the gastrointestinal tract. Therefore, the 

study of the composition of the essential oil from herbal raw materials of this plant, which is 

cultivated in the south of Ukraine, was the aim of our work. The grass (flowered tips of 

inflorescences up to 15 cm long) was stockpiled in the Zaporizhzhia region during the 

blooming period (July – September, 2018). The essential oil of winter savory (fugitive, highly 

mobile, light-yellow liquid) was obtained using the hydrodistillation method. 

A sample of the obtained essential oil was analyzed by gas-liquid chromatography on a 

Percin Elmer XL appliance, which is equipped with a flamingly-ionization detector and an 

Autosystem capillary column with a mass-detector Q-Mass 910 with a length of 30 m and an 

internal diameter of 0.25 mm [1, 3]. 24 components were identified, where the main 

components were: viridiflorol 35,027; karyophyloxide 34.813; α-humulene 29,502; β- 

caryophyllene 28.021; thymol / carvacrol 23.18; α-terpineol 17,862; terpinen-4-ol 17,621; 

borneol 16,502; linalool 13,455; γ- terpinolene 12,927; cissabinine hydrate 12,119 [2].  

The antimicrobial and antifungal activity of the essential oil of winter savory was 

investigated on the basis of the microbiological laboratory using the paper disk method (in 

vitro), using clinical and museum strains of microorganisms. The essential oil of winter 

savory showed the pronounced essential antimicrobial activity relatively: Staphylococcus 

aureus 27 ± 0,5; Escherichia coli 14 ± 0,5; Streptococcus pyogenes 13 ± 0,5. 

Anti-fungal activity was marked with the help of inhibition zones: Candida albicans 19 ± 0,5; 

Candida utilis 19 ± 0,5; Candida kefir 16 ± 0,5. 
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The production of ―saffron‖ (Crocus sativus stigmas) produces a large mass of by-products. 

For every kilogram of spices produced, about 1,500 kg of leaves are produced, which are 

usually discarded as waste 
[1]

. However, plant leaves accumulate various metabolites, such as 

phenolic compounds, amino acids, carboxylic acids, which have potential antioxidant activity 
[2]

. Rational use of the whole plant will help increase the profitability of the saffron spice 

production. The use of thin-layer chromatography (TLC) is a commonplace practice and can 

be of significant help to different laboratories with quality control, especially those that work 

with plant extracts and phytotherapeutics 
[3]

. This study evaluated Crocus sativus leaves using 

TLC with reference substances (kaempferol and apigenin-7-glucoside) and pharmacopoeic 

physical and chemical tests (loss on drying, level of extractives, and total ash content). As 

quantitative indicators of quality of raw materials weight loss at drying (no more than 7%), 

ash (no more than 4%), extractives (not less than 30%), the maintenance of heavy metals (no 

more than 0,01%), microbiological purity are offered, and the content of flavonoids (not less 

than 2%) and the amount of phenolic compounds (not less than 8%). The extracts of Crocus 

leaves were assayed by TLC, and the analysis with the use of reference substances proved to 

be effective, in addition to being practical, simple, versatile, and economically viable. Six 

series of raw material extract were obtained, which were analyzed according to the developed 

project of quality control methods. All series of extracts of Crocus leaves met the 

requirements of the developed document. Thus, the parameters of standardization of Crocus 

sativus leaves, obtained as a result of complex processing and obtaining raw and medicinal 

raw materials of Crocus sativus stigmas, were developed. The by-products of Crocus sativus 

such as leaves and flowers, one of the highly efficacious herbal drugs in the world system of 

medicine have been used since long but often found adulterated or substituted, because of 

lack of knowledge and standardization skills. Thus, the study is likely to help in the quality 

assurance of drug used in traditional system of medicine, particularly in development of 

standard parameters.  
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Vitis vinifera L., known as the vine, is the native Mediterranean region that is grown 

worldwide today. Grape leaves and seeds are byproducts and contain very valuable secondary 

metabolites, Mainly phenolic compound. Grape leaves and major components, anthocyanin, 

have been used to treat inflammatory disorders, stopping bleeding and pain 
[1]

. In recent years, 

macroporous adsorption resins have been successfully used to isolate, enrich and purify 

herbal products in laboratory and industry-wide processes. This is due to high capacities, 

potential recovery of adsorbed molecules, relatively low costs and easy regeneration 
[2]

. In 

this research work, we study the process of adsorption/desorption of grape extract on the 

LXA10 macroporous resin. The extraction phytochemical from grape leaves extracted using 

ultra-sound assisted probe using water and ethanol (50:50). The extraction yield was 

performed 26.4%. All adsorption and desorption processes on the resin have been optimized 

for maximum separation efficiency. The optimal operating conditions are obtained as contact 

time 40 min, pH Value 3.26, resin dose 20g to reach adsorption equilibrium, contact time 8 

min, and four-bed volume (BV) solvent consumption to get maximum desorption percentage. 

The Langmuir model was considered a better model for describing adsorption equilibrium 

due to higher correlation coefficients (R
2
 = 0.9962). The isotherm modeling is essential to 

elucidate the adsorption behavior and obtain information regarding the adsorption mechanism. 

The enrichment factor was monitored by quantification of major compounds such as 

quercetin-3-O-glucuronide and quercetin-3-O-glucoside by HPLC –UV. The results showed 

that the concentration of these two quercetin increased 2.5 times after the enrichment process. 

The antioxidant activity of grape leaves extracts determined as ferric reducing-antioxidant 

power (FRAP) ranged from 252.37 to 408.03( mMFe
+2

/mg) . 

 
1. Labanca F, Faraone I, Nolè MR. Antioxidants, 2020, 9, 708. 

2. Li J, Chase HA. The Royal Society of Chemistry, 2010, 27, 1493-1510. 

 

 

 

 

 

 

 

 

 

 

 

  



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

406 

 

PP70: Chemical discrimination of selected Allium species from 

Serbia using Raman spectroscopy combine with multivariante 

analysis 
 

Sandra Vukoviš
1
, ĐorŤe Moravţeviš

1
, Jelica Gvozdanoviš-Varga

2
, Aleksandar Ņ. Kostiš

1
, 

Sofija Kilibarda
1
, Ilinka Pešinar

1 

1University of Belgrade, Faculty of Agriculture, Nemanjina 6, Zemun, Belgrade, Serbia 
2Institute of Field and Vegetable Crops, Maksima Gorkog 30, Novi Sad, Serbia 
 

Species of Allium genera have long been used as a vegetable, spice and remedy in the 

traditional medicine of many cultures. The health benefits of Allium sp. have been well 

described in many studies and are related with their chemical composition. In addition to 

carbohydrates and proteins, which are the most common chemical constituents of Allium sp., 

also, these plants are rich source of bioactive compounds, in a first place of polyphenolic 

compounds, known as natural antioxidants. In that respect, this work aimed to chemically 

discrimination of Allium fistulosum (F), A. nutans (N), A. odorum (O), A. schoenoprasum (S), 

A. ampeloprasum var. ampeloprasum (AA), A. sativum var. sagittatum (SS) grown in Serbia, 

by the application of Raman spectroscopy. Samples were recorded using XploRA Raman 

spectrometer at a wavelength laser of 532 nm. The spectra preprocessing was realized using 

Spectragryph software, version 1.2.13
 [1]

, PCA analysis was performed using PAST software 
[2]

. The results showed that vibrational spectra indicated that polysaccharides and proteins 

were the main compounds. As alliums are rich in various carbohydrates, Synytsya et al. 
[4] 

assigned the bands at 1060, 944, 368 and 753 cm
−1

 to polygalacturonic (pectic) acid and 

pectin, respectively. The bands ranging from 280 to 869 cm
−1

 probably refer to glucosidic 

link stretches 
[3]

, such as those at 287, 417 and ~550 cm
−1

. According to da Silva et al. 
[3]

, the 

bands at 1320, 1337, 1446 cm
−1

 is related to the CH2 vibrational mode of glucosidic structure. 

Lower intensity bands positioned at 1635 cm
-1

, indicated on Amide I bond as well as 1002 

cm
-1

, probably indicated on phenylalanine 
[5]

. The score plot of PC1 versus PC2 shows a 

reasonably good separation between the samples (F, N, O, S from AA, SS). The signals at 817, 

1057, 1309, 1428, 1564 cm
-1

 is mostly responsible for the differentiation among the samples 

mainly depending on polysaccharide, phenolic compounds and protein 
[6]

. 
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The Morus alba tree may grow to about 15 m and is widely cultivated in East, Central and 

South Asia. The fruit of this tree called Mulberries contains many phytochemical antioxidant 

compounds such as anthocyanins, flavonols and procyanidins, which have several healing 

properties such as anti-inflammatory, antimicrobial, analgesic and wound healing, type2 

anti-diabetes properties in the food and pharmaceutical industries 
[1]

. This plant contains 16 

anthocyanin compounds such as: cyanidin-3-O-glucoside, cyanidin-3-O-rutinoside. In this 

study, the total antioxidant capacity and composition of mulberry anthocyanin were 

investigated. In the present study, anthocyanins from mulberries were enriched with LXA-10 

macroporous adsorption resins. All adsorption and desorption processes on the resin have 

been optimized to achieve maximum separation efficiency. In static adsorption tests, different 

amounts of resin and different pH of juice were investigated. The optimal operating 

conditions are obtained as contact time 40 minutes, pH value 2, resin dose 10 g in 30 ml of 

mulberry juice to reach adsorption equilibrium, contact time 8 min, and four-bed volume (BV) 

solvent consumption to reach the maximum desorption percentage. Under these optimal 

conditions, the rate of desorption of ACNs reached 89%, respectively. The total anthocyanins 

content in mulberries juice was determined using the pH differential method for 

cyanidin-3-O-glucoside; the amount of total ACN‘s of original juice was 74.1 ppm, where the 

enriched fraction 259.6  ppm. The antioxidant activity of ACN evaluated. 

  
1. Zhang W, He J, Pan Q, et al. Czech Journal of Food Sciences, 2011, 29, 268-276. 
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The growing consumers‘ concern about the possible long-term adverse effects of artificial 

molecules commonly used in the food industry has led to an increased interest in natural 

products. At the same time, there is a demand for a more eco-sustainable use of natural 

matrices, which justifies the search for by-products that have no other application to be 

explored in the development of new food products 
[1,2]

. In this context, the present study 

aimed to explore natural pigments, more specifically chlorophylls, from carrot and tomato 

aerial part biowaste for the development of food dyes as they are the most abundant pigments 

in plants and have several bioactive properties. In this work, maceration extraction, ME, and 

ultrasound assisted extraction, USE, techniques were applied to lyophilized aerial parts of 

biowaste to maximize the yield of chlorophyll extraction. For the extraction processes, 

priority was given to green solvents, namely water, ethanol (90%), and hexane. The 

parameters that affect the recovery of pigments were varied for each technique, more 

specifically the time, ultrasonic power, and solvent for USE, and the time and solvent for ME. 

The extractions were performed protecting the samples from light and the results were 

monitored through the implementation of a new chromatographic method, HPLC coupled to 

a diode array detector (DAD) and mass spectrometry (MS), in order to determine the 

concentration of chlorophylls and the best procedure to be performed. Both aerial parts 

presented chlorophylls and derivatives in significant concentrations and extraction yields of 

up to 88% for the ethanol extracts. The chromatographic method applied proved to be 

adequate for the analysis of this class of pigments, allowing a good resolution and peak 

separation, but also a characteristic TIC spectrum for the tentative identification of 

compounds. Therefore, the results of the present study can be exploited for the development 

of chlorophyll-based dyes from these biowaste, but also from similar by-products.  
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Several species of Linaria have DNA sequences homologous to agrobacterial T-DNA in their 

genomes. They include L. vulgaris, L. genistifolia, L. acutiloba and L. cretacea
[1]

. Previously 

we have shown that these Linaria species could be infected with fungal infection less often 

than other plants of the tribe
[2]

. Current literature data analysis confirms this thesis. For 

example, the profile of biologically active substances of these plants includes iridoids 

(antirrhinoside, antirrhide, linarioside, 6-O-acetylantirrinoside etc) and phenolic compounds 

(pectolinarine, linarin, aureusin etc). The combination of these classes of compounds 

provides greater antifungal effect. Interesting, that antirrhinoside prevents the accumulation 

of aflatoxin B1 in plants
[3]

 and anthirrhide demonstrates moderate antifungal activity against 

phytopathogenic fungi
[4]

. The aim of our research was to compare levels of iridoid glycosides 

and flavonoids in Linaria species, contrast in Т-DNA and evaluate the antifungal activity of 

crude extracts of plants and calli of these species. 

Aseptic plants of L. vulgaris, L. cretaceae L. maroccana and transgenic form of L.maroccana, 

containing P35S-LvrolC
[5]

 were cultivated on Murashige and Scoog
[6]

 medium (MS). Calli 

were obtained from internode explants on MS media with 1 mg/l of 6-benzylaminopurine and 

1 mg/l of α-naphthaleneacetic acid. Shoots were ground in liquid nitrogen, ethanol-extracted 

and analyzed by GC-MS/MS (Agilent5860 chromatograph using Agilent ChemStation 

E.02.02.1431 software). Evaluation of fungicidal activity was carried out using the disc 

method. 

The ratio and levels of compounds depends on the plant tissue and genotype. Iridoid 

glycosides were observed in all variants. Flavonoids were prevalent in L. vulgaris, L. cretacea 

and transgenic L. maroccana plants. Calli contain higher level of iridoid glycosides,than 

shoots, but flavonoids were not detected there The highest level of antifungal activity was 

demonstrated by shoots of  Linaria vulgaris and L. сretacea followed by transgenic L. 

maroccana. Perhaps this is due to the fact, that they contain both classes of substances 

iridoids and flavonoids.  

Thus, naturally transgenic flax species differ in the content of secondary metabolites from 

non-transgenic L. maroccana. Transformation of L. maroccana with the rolC gene construct 

increases the content of secondary metabolites in the plant and its resistance to fungi. 
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Bergamot essential oil (BEO) is an aromatic oil commonly used in pharmaceutical, cosmetic, 

and food industries. In addition to its pleasant aroma, it has noteworthy biological activities 

such as digestive, antifungal, antibacterial, antioxidant 
[1] 

and anticancer 
[2]

. This work aimed 

to study the antibacterial activity of bergamot essential oil encapsulated in β-cyclodextrin 

(BCD). These complexes were obtained by the ultrasound-assisted co-precipitation method. 

The encapsulation was performed by mixing 17.2 mL of AEB with 10 mL of 15mM of BCD 

aqueous solution. These AEB-BCD combined systems were sonicated (6 min), stirred (1 h at 

25 ºC) and subsequently cooled at 4 °C during 24 h, to promote the co-crystallisation and 

formation of the complexes. The precipitates were dried at 50°C, in order to obtain powdered 

systems with AEB. Due to its importance in the food industry 
[3]

, Staphylococcus aureus was 

selected to study the antimicrobial activity of the samples. This bioactivity was analysed by 

studying the inhibition of S. aureus growth in broth test. BEO or BEO-BCD complexes were 

added to Peptone water (PWS, 0.1%) containing the S. aureus inoculum (10
3
 UFC/mL), to 

obtain a 0.88 mg mL
‒1

 BEO concentration. The PWS with inoculum or with BCD were used 

as controls. The systems were shaken at 35 °C for 2 h, and aliquots of 1 mL were taken at 

intervals of 1 h. Then, decimal dilutions of the systems were sown in Plate Count Agar Petri 

dishes and stored at 35 °C for 24h. BEO and BEO-BCD complexes, presented antimicrobial 

activity. Although the inhibition of S. aureus growth at 1 h was lower in the presence of 

BEO-BCD complexes than with BEO, at 2 h it reached values with no significant differences, 

being 88.5 % and 96.6 % of inhibition compared with the control for BEO complexes and 

free BEO respectively. Encapsulation in BCD allows obtaining an antimicrobial oil in powder, 

easy to handle and store. Results suggest that BEO-BCD complexes could be interesting and 

practical to use as a natural antimicrobial agent in foods, favouring the controlled release of 

the oil. 
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Circular economy constitutes a global trend towards the efficient use of resources through 

waste minimisation, reduction of raw materials, and closed loops of products to benefit 

society and the environment
 [1].

 The utilisation of agro-industrial by-products and undervalued 

vegetables as sources of bioactive compounds to produce value-added ingredients by green 

methods aligns with the circular economy principles 
[2]

. Cyclodextrins (CDs) are 

oligosaccharides with a truncated cone spatial geometry that can encapsulate bioactive 

compounds. The use of CDs solutions for green extraction processes is currently being 

studied to promote the obtention of both hydrophilic and hydrophobic compounds in a single 

stage 
[3]

. The present work aimed to optimise a green antioxidant extraction from alperujo and 

Moringa leaves using aqueous β-cyclodextrin (β-CD) solutions and ultrasound assistance to 

increase the efficiency of the process. Extracts of alperujo, a residue of the olive industry 

with bioactive compounds
 [4]

, and of moringa leaves, a plant that grows in the Northeast of 

Argentina with medicinal properties
 [5]

, were prepared. The extraction condition studied were: 

sample:solvent ratio (1:50; 1:20; 1:10; 1: 5 m/v), aqueous solutions of β-CD (0-15mM), 

sonication time (0-20 min) and stirring time (0-21h) at different temperatures (28 to 60 °C). 

The extraction efficiency was evaluated by measuring the total phenolic content (TPC) by 

Folin-Ciocalteu assay 
[6]

 and the antiradical activity (AO) by the DPPH● method 
[7]

. The 

sample/solvent ratio significantly affected the AO of the extracts, and the optimum ratio was 

1:20 for alperujo and 1:50 for Moringa. For both vegetable sources, the maximum TCP and 

AO were achieved using 15 mM BCD solutions, ultrasound for 10 min and stirring for 21 h. 

The increase in temperature during stirring (from 28 to 60 °C) only improved the extraction 

in the alperujo. The results showed the great potential of using aqueous cyclodextrin solutions 

combined with ultrasound as an environmentally friendly method to sustainably obtain high 

value-added ingredients from vegetables or by-products within a circular economy.  

 

Acknowledgments: This work was supported by Universidad de Buenos Aires 

(UBACyT-20020190200402BA; UBACyT-20020170100557BA); Agencia Nacional de 

Promoción Científica y Tecnológica [PICT 2017-1744 and 0569; PICT 2018-01822]; and 

Consejo Nacional de Investigaciones Científicas y Técnicas. 
 
1. Stahel W. Nature, 2016, 531, 435-438. 

2. Esposito B, Sessa MR, Sica D, et al. Sustainability, 2020, 12, 7401-7422. 

3. Barba FJ, Zhu ZZ, Koubaa M, et al. Trends in Food Science & Technology, 2016, 49, 96-109.  

4. Zagmutt S, Guzmán L, Orrego R, et al. International Journal of Food Properties, 2016, 19, 9, 2016-2025. 

5. Özcan MM. South African Journal of Botany, 2020, 129, 25-31. 

6. Singleton VL, Orthofer R, Lamuela-Raventós RM, et al. Methods in Enzymology, 1999, 299 152-178. 

7. Chaillou LL, Nazareno MA. Journal of Agricultural and Food Chemistry, 2006, 54, 22, 8397-8402. 

 

 



5th International Symposium on Phytochemicals in Medicine and Food 

August 25 - September 01, 2021, Nanchang, China 

412 

 

PP76: Chemical profiling, total phenolic content, and DPPH 

radical scavenging activity of Kappaphycus alvarezii 
 

Nurkhalida Kamal
1,
*, Nurul Adlina Anua

1
, Husna Mohd Husaini

2
, Mahani Mahadi

2
, Hasniza 

Adnan
3
, Aida Hamimi Ibrahim

3
, Saif Aldeen Mohammad Fayiz Jaber

4
, Ru Angelie 

Edrada-Ebel
4
 

1Institute of Systems Biology (INBIOSIS), Universiti Kebangsaan Malaysia, Bangi 43600, Malaysia 
2Department of Pharmaceutical Sciences, Faculty of Pharmacy, University of Cyberjaya, 63000 Cyberjaya, 
Selangor, Malaysia 

3Food Science and Technology Research Centre, Malaysian Agricultural Research and Development Institute 
(MARDI), MARDI Headquarters, 43400 Serdang, Selangor, Malaysia 
4Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde (SIPBS), The John 
Arbuthnott Building, 161 Cathedral Street, Glasgow G4 0RE, United Kingdom 
 

Seaweed is a rich source of nutrients covered in Asians traditional delicacies and is being 

drastically explored for its other deserves as a food. Aside from its proven dietary properties, 

bioactive molecules found in seaweeds have attracted groups of health-conscious societies, as 

seaweeds are appeared as a notable marine medicinal food 
[1]

. Kappaphycus alvarezii, a red 

seaweed (Solieriaceae) produces phycocolloid which is the source of carrageenan that have 

been commercially used as a gelling, emulsifying, thickening and stabilizing agent in both 

pharmaceutical and nutraceutical products 
[2]

. In our study, phytochemical screening tests on 

various chemical groups were evaluated. In addition, chemical profiling of K. alvarezii were 

performed using High Performance Liquid Chromatography-High Resolution Mass 

Spectrometry (HPLC-HRMS) and Gas Chromatography Mass Spectrometry (GCMS). The 

antioxidant activity and total phenolic content of K. alverezii were also presented. Results 

indicate phytosterol, terpenoids and phenolic compounds were presence in the extract. 

Chemical profiling from HPLC-HRMS and GCMS analyses demonstrate the presence of 

fatty acids, phytosterols, sulfo-glycolipids and glyceryl ethers. The total phenolic content was 

determined by extrapolating from the calibration curve Y=0.0051x + 0.013 (R
2
 = 0.9942) 

constructed using gallic acid as the standard and the obtained results showed that the TPC of 

the sample is 2.69 ± 0.00 mgGAE/g. Compared to ascorbic acid (IC50 of 4.8 ± 0.1 µg/ml), the 

methanol extract of K. alvarezii demonstrated lower DPPH radical scavenging activity, with 

an IC50 of 372.58 ± 0.3 µg/ml. In conclusion, comprehensive chemical profiling of K. 

alverezii was established and various chemical compounds were detected for the first time in 

the extract suggested other potential bioactivities to be explored. 
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Propolis is a bee product that has been extensively used in alternative medicine and has 

recently gained interest on a global scale as an essential ingredient of healthy foods and 

cosmetics. Propolis is also considered to improve human health and to prevent diseases such 

as inflammation, heart disease, diabetes and even cancer. However, the claimed effects are 

anticipated to be correlated to its chemical composition. Since propolis is a natural product, 

its composition is consequently expected to be variable depending on the local flora 

alignment.  

The present study reports about a comparative survey on the chemical composition and in 

vitro antioxidant activity of selected propolis samples collected in Hungary. The major 

constituents of ethanolic extracts of propolis were analysed by gas chromatography/mass 

spectrometry analysis. The total phenolic content of the extracts was determined via 

Folin-Ciocalteu assay. Radical scavenging properties were evaluated by means of 

2,2-diphenyl-1-picrylhydrazyl (DPPH) assay and a photochemiluminescence (PCL) assay 

specialized to superoxide radical anion. The major polyphenolic components were found to 

be caffeic acid (4.33-26.85 mg/g in raw propolis), p-coumaric acid (8.45-29.40 mg/g in raw 

propolis) and ferulic acid (8.22-26.09 mg/g in raw propolis). However, a variety of minor 

components were also detected (e.g.: cinnamic acid, emodin). The total polyphenol content of 

propolis ranged between 30.2 - 443.5 mg/g gallic acid equivalent. The scavenging activity 

(EC50) of ethanolic extracts against DPPH radical varied between 66.52 - 1190.9 EC50 mg/L. 

The radical scavenging capacity of propolis ranged between 337.1 – 13 698.7 mg TE/g.  

As the quality of propolis depends on the combination of such effects as the season, 

vegetation and the area of collection, marked differences were found among the different 

products examined in terms of both composition and general characteristics.  

Thus an extensive comparison was carried out regarding general parameters and specific 

polyphenolic components. The experimental data led to the finding that there is considerable 

variability in terms of the quality and the biological value of the distinctive propolis samples. 

These findings confirm the hypothesis of the study namely that versatile experimental results 

are required for proper, well-reasoned, balanced and standardised industrial applications. 
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Thymus vulgaris L. is a popular herb used as a spice as well as a pharmacopoeial raw material 

with medicinal properties. The most important herbal preparation of Thymus vulgaris L. is 

essentail oil stored in glandular peltate trichomes placed on both sides of the leaves. Both the 

herb and thyme essential oil have expectorant, anti-inflammatory, antioxidant and antiseptic 

properties.
[1]

 Due to the composition of the essential oil, in Mediterranean habitats 6 main 

chemotypes have been distinguished, the major component of which is a phenol derivative 

(thymol or carvacrol) or alcohol (linalool, geraniol, thujanol-4 or α-terpineol).
[2,3,4]

 The aim of 

this study was to determine the composition and antioxidant properties of thyme essential oils 

available on the Polish market. 

Chemical composition of essential oils were analyzed by GC-MS. The antioxidant properties 

of individual essential oils have been investigated through DPPH assays. The FTIR-ATR 

spectroscopy showed the differences in the chemical composition of thyme essential oils. 

Among the 6 tested samples, 4 chemotypes were distinguished. This study demonstrated that 

the antioxidant properties of thyme essential oils depends on the ratio of active ingredients, 

rather than the amount of thymol itself. The most preferred ratio of thymol to p-cymene was 

1:2.5.  

Essential oil manufacturers usually display only the raw materials from which the essential 

oil was obtained on the packaging. Differences in chemotype and antioxidant properties have 

been demonstrated for commercial thyme essential oils. The obtained results indicate that in 

the case of the studied thyme essential oil, its chemotype should be included in the 

information leaflet, which may determine its biological activity. 
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Cancer, which is a deadly disease caused the deaths of 10 million people worldwide 

according to estimates from the Global Cancer Incidence, Mortality and Prevalence 

(GLOBOCAN) in 2020 
[1]

. Chemotherapy, which is a widely used treatment method in 

cancer treatment, has some limitations currently. The main reason for these limitations in 

terms of efficacy and safety is the non-selective toxicity of anticancer drugs used in 

chemotherapy 
[2]

. The adverse effects and toxicity of available chemotherapeutic anticancer 

agents generated interest towards the plant extract which shows cytotoxicity to the cancer 

cells at a lower dosage. In fact, more than 60% drugs that are in clinical phase on cancer 

research originated from phytotherapeutic 
[3]

. The genus Artemisia has always been a great 

pharmaceutical agent used in traditional medicines for the treatment of a variety of diseases . 

Artemisia absinthium is a species of wormwood and native to temperate regions. This 

yellow-flowering plant is used as medicinally as an anthelmintic, insecticidal, antiparasitic, 

antispasmodic, anti-inflammatory, mild antidepressant, antiseptic and for the treatment of 

chronic fevers 
[4, 5, 6]

. The extract of A. absinthium contains lots of valuable essential oils, 

various flavonoids and phenolic compounds. Polyphenols with more than one phenol group 

are the largest group of secondary metabolites of plants. Because of their role in human 

health, dietary polyphenols have attracted great interest among nutritionists, food scientists, 

and other researchers. These compounds possibly have the mechanism of free radical 

scavenging activity as a powerful antioxidants 
[7]

. Also, studies have shown that wormwood 

has a potential antioxidant activity, too 
[8]

. Studies of A. absinthium on cancer cells have 

generally been performed on breast cell lines, and it has been found to inhibit cell 

proliferation and induce apoptosis 
[9]

. Entrapment of therapeutic agents into particles is an 

innovative way of drug delivery.  In this way desired concentration of the drug release occur 

in the specific site. Side effects are minimized and toxicity dose reduced 
[10]

. At the same time, 

patient satisfaction increases. Studies on its anticancer and antioxidant properties and the 

encapsulation of this unique plant, A. absinthium, which has increased resources 

exponentially in the literature become more of an issue in recent years 
[4,9]

. This study focuses 

on the investigation of anticancer and antioxidant activity of A. absinthium by encapsulation 

technology. Further studies are needed to better determine the efficacy of A. absinthium's 

anticancer properties and its encapsulation. 
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Savory essential oil is a natural and edible compound with antiseptic and antioxidant 

properties. Hydrogel-base encapsulation of essential oils by biodegradable polymers is 

prevalent because of wide application in pharmaceutical, food and cosmetic industeries. 

Nanocomposites have multiple advantages for the ingredients used in them and reduce the 

practical defects of the prepared composition by balancing the amounts of the main effective 

materials 
[1]

. In this research work, the essential oil nanocapsulated by an ionic method in 

chitosan and a polyvinyl alcohol-based hydrogel film. The nanoemulsions of essential oil are 

obtained by adding tween 80 and stabilized by ultrasonication. Crosslinking of chitosan 

performs by the addition of sodium tripolyphosphate (TPP) to generate nanocapsules. The 

nanocapsules were placed in a solution of polyvinyl alcohol and kept at -20 °C and then at 

room temperature to be frozen and subsequently melted. This cycle was repeated five times to 

form a three-dimensional grid.  The percentage of encapsulation and release rate of essential 

oils was investigated by increasing the polyvinyl alcohol concentration. Extending the 

polymer ratio of hydrogel to 50/50 w/w makes it even more homogeneous and stable and 

causes the release rate continuous. After drying the samples by freezing/drying method, SEM, 

TEM and FT-IR techniques were used to identify the structure of the nanocomposite and 

optical spectroscopy is used to investigate the essential oil release. The release profile and 

antibacterial properties of nanocapsules containing essential oil have been investigated. 
[1]

 

The release of essential oil in acidic and neutral media has been measured and analyzed for 

one month. The antimicrobial activity of the most suitable nanocomposite on Escherichia coli 

and Staphylococcus aureus bacteria was performed by MIC and MBC methods.  
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An integrated system to extract, hydrolyze, and analyze raw materials in sub/supercritical 

water was designed and built. The system allows real-time products monitoring (bioactive 

compounds and sugars) by on-line chromatography. The invention aims to valorize 

agro-industrial by-products by the circular economy and bioeconomy concepts. Also, 

alternatives to minimize or eliminate those by-products were proposed in a biorefinery concept 

for the food industry. The bioactive compounds extracted by the system can be applied to 

increase the industry's profitability, since they have a high market value and are highly required 

in the food, pharmaceutical, and cosmetics sectors. The lignocellulosic hydrolysate from the 

hydrolysis step, rich in fermentable sugars, can be applied to produce biofuels. This technology 

was developed by the on-line coupling of extraction and hydrolysis processes using 

sub/supercritical water technology with purification steps in solid-phase extraction (SPE), and 

analysis by high-performance liquid chromatography (HPLC). The system allows all the 

processes to occur independently or coupled, depending on the configuration. In addition, the 

proposed system will enable to obtain quick and efficient responses, resulting in less 

processing time, less consumption of solvents, and less labor. 
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The design of industrial arrangements for waste valorization and recovery of valuable 

compounds is a strategy towards sustainable growth of the bioeconomy. In the beer industry, 

brewer‘s spent grains (BSG) are the main lignocellulosic by-product generated, accounting for 

20 kg per 100 L of beer. Therefore, innovative eco-friendly technologies to recovery 

value-added compounds from lignocellulosic biomass are a constant demand of the food 

industry. Subcritical water hydrolysis (SWH) is a green technology with a high potential for 

implementing and recovering value-added products. This study aimed to determine the effect 

of temperature on the recovery of bioactive compounds from brewery by-products (BSG) 

using SWH in semi-continuous mode. The subcritical process composed of a flow-through 

hydrolysis reactor (110 mL total volume) was operated under the following conditions: 

temperature (80, 130, and 180 °C); water flow rate (5 mL min
–1

); pressure (15 MPa); 10 g of 

raw material; during 1 h hydrolysis. The hydrolysate was characterized by the total phenolic 

compounds content and antioxidant capacity (DPPH and FRAP assay). The results 

demonstrate that the subcritical process operated with high temperature (180 °C) produced the 

highest content of phenolic compounds (9.44 mg mL
–1

) when compared to 80 °C (0.28 mg mL
–

1
) and 130 °C (1.65 mg mL

–1
). Furthermore, the hydrolysates presented positively Pearson‘s 

correlation coefficient between antioxidant activity and phenolic compounds, reaching 0.94. In 

conclusion, the findings obtained in the flow-through subcritical reactor provided new insight 

into the hydrolysis of BSG and recovery of bioactive compounds for food application. 
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Beans (Phaseolus vulgaris L.) are a traditional food in Latin America. Little is known on the 

composition and health-promoting properties of Chilean bean landraces
[1]

. The aim of this 

work was to compare three different groups of Chilean bean accessions (7 different samples) 

for their saponin composition before and after processing in the traditional way. Secondary 

metabolites-enriched extracts (SMEE) were obtained after extraction with MeOH:H2O 7:3 and 

adsorption in activated Amberlite XAD-7 resin. The extracts were analyzed by TLC, 

HPLC-DAD and HPLC-DAD-MS/MS. In addition, the enzyme inhibition of the extracts was 

evaluated. Some 13 saponins were identified
[2-6]

. A saponin-rich extract was separated by 

Sephadex LH-20 into fractions and analysed by MALDI-TOF. The main compounds of the 

Chilean beans were Soyasaponin I, Soyasaponin V and Phaseoside I. Strong differences in 

saponin composition were observed in the landraces, with higher content in the white/pale tan 

seeds, low content in the coloured (brown and red brown seeds) and variable amounts in the 

spotted accessions. The SMEE of the colored and spotted beans showed no activity or a slight 

effect towards the enzyme α-amylase and lipase at 100 µg/mL and 50 µg/mL, respectively. 

The white/light tan beans, with high saponin content were almost inactive against both 

enzymes. Several samples presented high inhibitory activity towards α-glucosidase, with IC50 

values of 0.62-3.24 µg/mL for the colored Peumo and Magnum accessions and 1.95-16.11 

µg/mL for the spotted Frutilla and Pajarito samples. The white/light tan colored Tortola and 

Coscorron beans showed lower activity against the α-glucosidase.  
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Chilean bean (Phaseolus vulgaris L.) landraces are relevant crops for small farmers and 

integral part of the Chilean cuisine
[1]

. Little is known on the constituents of the native bean 

landraces.  

The aim of this work was to assess the phenolic composition of different Chilean bean 

accessions, selected according to different colours (white/pale tan, colored, spotted) and 

morphology. The study was carried out with dry beans and cooked beans, following the 

traditional way of processing. The phenolic-enriched extracts (PEE) of six bean landraces were 

prepared extracting the lyophilized material with MeOH:H2O 7:3 and adsorption of the 

phenolics in activated Amberlite XAD-7 resin. The extracts were analyzed by TLC, 

HPLC-DAD and HPLC-DAD-MS/MS. Some 47 different phenolics were tentatively 

identified in the samples, including, proanthocyanidins, hydroxybenzoic acid derivatives, 

phenylpropanoids and caffeic acid derivatives and flavonoids
 [2-5]

.The proanthocyanidins 

comprised catechin derivatives, procyanidin and propelargonidin trimers and dimers. The 

flavonoids were mainly quercetin and kaempferol glycosides but also included 

eriodictyol/aromadendrin glycosides. Hydroxybenzoic acid derivatives were found in the 

processed samples. The main compound occurring in the phenolic-rich accessions was the 

flavonoid kaempferol 3-O-glucoside. Clear differences in the chemical profile were observed 

among landraces related to the seed color. Colored (brown and reddish) seeds are rich in 

phenolics, including flavonoids and white or cream colored seeds are phenolic-poor. 

Processing (cooking in the traditional way) did not modify the main phenolic compounds 

content. Procyanidins are partially released into the boiling water. The antioxidant activity was 

associated with the seed phenotype and the phenolic composition.  
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Aromatic and medicinal plants are highly appreciated and used worldwide as condiments, 

tinctures, and preservatives. Due to their nutritional value and chemical composition, related to 

beneficial properties to health, their inclusion in the human diet has gained increasing 

expression
[1]

. Certain mixtures of plants have greater potential when compared to isolated 

plants, due to synergistic effects, and these properties make them of great interest in the food, 

pharmaceutical, and cosmetic industries. They have been consumed directly in prepared dishes, 

but also by incorporation into foods, making them bioactive and functional
[2]

. In the present 

study, two mixtures of aromatic plants used to season meat (Petroselinum crispum L., Salvia 

officinalis L., Thymus mastichina L., and Rosmarinus officinalis L.) and salads (Allium 

schoenoprasum L., P. crispum, Origanum vulgare L., and T. mastichina) were characterized in 

terms of phenolic compounds (HPLC-DAD-ESI/MS), organic acids (UFLC-PDA), and 

tocopherols (HPLC-fluorescence). The antioxidant, antimicrobial, anti-inflammatory, and 

anti-proliferation capacities were also evaluated to validate their bioactive properties.  

Twenty-four phenolic compounds were identified, with concentrations of 101.2±0.6 mg/g and 

52.1±0.8 mg/g of total phenolics in meat and salad seasoning mixtures, respectively, being 

apigenin-O-malonyl-pentoside-hexoside the most abundant compound in both extracts. Oxalic, 

citric, and malic acids were detected in both samples, as well as the four isoforms of 

tocopherols, namely, α, β, γ, and δ. In terms of bioactive properties, the meat blend extract 

revealed the best results for antimicrobial and anti-inflammatory activities. For the antioxidant 

activity, both extracts showed good results in the TBARS test, while in the OxHLIA assay, the 

mixture for meat stood out. On the other hand, the salad seasoning mixture had the best 

anti-proliferation property. In conclusion, these aromatic and medicinal plant mixtures 

demonstrated valuable bioactive properties, conferred by their chemical composition and 

cumulative and synergistic effects observed in the mixtures, which corroborates the importance 

of their inclusion in the Human diet.  
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In recent years, with the increasing consumers‘ awareness regarding the beneficial properties 

of antioxidant fruits for health, small red fruits have been extensively produced. This tendency 

as led to the search of new and more sustainable ways of organic and integrated production, 

replacing conventional agriculture, to improve the quality of the fruits, and therefore meet 

consumers‘ expectations 
[1–3]

. The main interest of this study was the chemical characterization 

(fatty acids (GC-FID), free sugars (HPLC-RI), organic acids (UFLC-PDA), tocopherols 

(HPLC-fluorescence), and phenolic compounds (HPLC-DAD/ESI-MS)), and antioxidant 

properties assessment (TBARS and OxHLIA assays) of blueberry and currant fruits subjected 

to different types of production (conventional and applying a biological fertilizer, Ecoser), 

providing information that allows a comparison and a more conscious choice of the most 

suitable production type. 

The results showed that the chemical composition of blueberry and currant fruits is influenced 

by the production methodology. Blueberries fertilized with Ecoser revealed higher 

concentrations of γ- and δ-tocopherol, monounsaturated and polyunsaturated fatty acids, oxalic 

acid, quinic acid, and malic acid, while blueberries grown in the traditional way showed high 

levels of glucose and fructose, as well as saturated fatty acids, quinic acid, and phenolic 

compounds. Regarding currants, those grown organically showed high concentrations of lipids, 

fructose, glucose, ascorbic acid, saturated and monounsaturated fatty acids, phenolic acids, and 

flavonoids, whereas currants grown in conventional agriculture showed high levels of sucrose, 

polyunsaturated fatty acids, and anthocyanins. On the other hand, in the antioxidant activity 

assessment, a better inhibition of lipid peroxidation was evidenced by the currants produced in 

biological mode and in the blueberries produced in a conventional way. In terms of the 

inhibition of oxidative hemolysis, the best results were achieved by the currants and 

blueberries cultivated in biological mode. This study can serve as a basis to determine the most 

suitable production parameters, depending on the intended application of the fruits in industry, 

or the consumers‘ preferences. 
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A good part of the world production of oranges is destined to the production of juices, 

generating a huge amount of residues (e.g. peels), which are mostly used for the production of 

animal feed. However, there is still a great amount that is deposited in landfills generating an 

undesirable environmental impact 
[1,2,3]

. There are several studies that prove the biological 

activities (e.g. antimicrobial, antioxidant and anticancer) of orange peels, being important to 

study the best way to extract the compounds that grant such activities, thus creating high added 

value to these residues 
[4]

. This study has as its main objective the optimization of citric acid 

extraction (high antimicrobial power) from orange peels, in order to value citrus by-products 

through their recycling into natural ingredients. For the optimization of the ultrasound-assisted 

extraction, a central composite design coupled with RSM was implemented by combining five 

levels of the independent variables ethanol concentration (0–100%), time (2–45 min), and 

ultrasonic power (50–500 W). The levels of citric acid were determined by UFLC-PDA and 

used as response. Design-Expert software was used for regression and graphical analysis of the 

data. The developed theoretical models were successfully fitted to the experimental data, 

statistically validated based on high F-values and R
2
 and used to predict the optimal conditions 

that maximize the recovery of citric acid from the citrus peels. With the optimal processing 

conditions - short time, high ultrasonic power and extraction solvent containing a low 

percentage of ethanol - yielding about 10 g of this compound per 100 g of dry peels. Orange 

peels revealed an interesting content of citric acid, although a deeper analysis of these 

ingredients is necessary to allow the industries to implement sustainable extraction techniques 

and to use citric acid recovered from citrus residues as a food preservative. 
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Thyme species are being used worldwide as teas and spices, and are known for their potent 

bioactivities due to the presence of highly active phytochemicals such as polyphenols and 

terpenes
[1,2]

. The current study was designed to assess the antineurodegenerative, 

antineuroinflammatory and neuroprotective activities of ethanolic extracts of Thymus 

serpyllum and Th. vulgaris obtained from the Institute for Medicinal Plants Research “Dr. Josif 

Pančić”, Serbia. The antineurodegenerative activity was evaluated using acetylcholinesterase 

(AChE) and tyrosinase (TYR) inhibition assays; the antineuroinflammatory activity was 

assessed in MTT, NBT, and Griess assays using LPS-stimulated microglia (BV2) cells, while 

extracts’ neuroprotective potential was estimated in MTT assay on neuronal (SH-SY5Y) cells 

that were treated with supernatants of untreated/extract-treated LPS-stimulated BV2 cells. The 

results indicated that both plants exhibit stronger AChE and TYR inhibition activity (about 

60% at 0.1 mg/mL) than the positive controls (galantamine 41% and kojic acid 25%, 

respectively, at 0.1 mg/mL). Moreover, treatment with both extracts normalized the viability of 

LPS-stimulated BV2 cells and reduced their production of reactive oxygen species and 

nitric-oxide, bringing them to the level of untreated control. Additionally, supernatants of 

LPS-stimulated BV2 cells treated with both extracts did not change the viability of SH-SY5Y 

neurons, as opposed to the supernatants of LPS-stimulated microglia that expressed neurotoxic 

effect on neurons. Overall, these results are in agreement with the literature data available for 

Th. vulgaris
[3]

, however the data on the neuroprotective activity of Th. serpyllum are scarce, 

meaning that more detailed mechanisms of these activities will be revealed in future research. 
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Ruscus aculeatus L. is a sub-shrub used in traditional medicine in different parts of the world, 

namely in Europe and the Iberian Peninsula
[1]

. Traditionally, the aerial parts are mainly used as 

diuretics and the underground parts are used for the treatment of urinary tract diseases and as a 

laxative
[2]

. In the present work, the aerial part, roots, and rhizomes of R. aculeatus were 

characterized regarding their bioactive properties in order to contribute to the knowledge of the 

chemical composition of this unexplored species. The plant material of R. aculeatus was 

harvested in April 2019 inside woodlands and hedgerows, in Valpaços, Portugal. Two distinct 

parts were gathered: the aerial part (cladodes or laminar stems and lateral branches) and the 

underground organs (rhizomes with roots). Hydroethanolic extracts and aqueous (infusions and 

decoctions) preparations from the two mentioned parts of the plant were prepared. 

Multi-resistant clinical bacterial strains (Enterococcus faecalis, Listeria monocytogenes, 

methicillin-resistant Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, 

Morganela morganii, Proteus mirabilis and Pseudomonas aeruginosa) were used to screen the 

antimicrobial activity and the antioxidant activity was evaluated through two different in vitro 

assays: inhibition of lipid peroxidation in brain homogenates by thiobarbituric acid reactive 

substances (TBARS) and oxidative hemolysis inhibition assay (OxHLIA). The cytotoxic 

activity was assayed using MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung 

carcinoma), HeLa (cervical carcinoma) and HepG2 (hepatocellular carcinoma) human tumor 

cell lines, and also a non-tumor cell line (porcine liver primary cells, PLP2). All extracts 

revealed antioxidant activity and potential to inhibit some of the assessed bacteria; except for 

the infusion of the aerial part (for the lines MCF7 and HepG2) and decoction extracts (line 

MCF7), all the remaining extracts presented effective results in the inhibition of the tested cell 

lines; the aqueous extracts of the aerial part and infusions of roots and rhizomes did not show 

cytotoxic effects in a non-tumor primary cell culture. This preliminary study provided 

innovative and interesting results in relation to the bioactive properties of this little-studied and 

explored wild plant. 
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Lutein is naturally occurring carotenoids extracted from various natural resources, including 

the marigold flower. Despite its manifold health benefits, researchers have to overcome poor 

solubility, instability during storage, low bioavailability, and difficulty reaching target organs 

with sufficient doses [1,2]. To overcome the above-mentioned problems, the production of 

liposomal nanocarriers of marigold petals extract was investigated.[3] Lutein-loaded liposome 

was prepared by the thin film evaporation method. Meanwhile, the prepared nanocarriers are 

modified by bioadhesive layers and modified the liposomal membrane surface by applying 

nano spray techniques.[4] Using nano-spray drying technique help to produces smaller 

particles, which improves bioavailability and release of bioactive components and drugs. [5] 

Chitosan and pectin biopolymers were alternatingly added to liposomes to build up 

biopolymer-coated liposomes and convert them to powder by a nano-spray dryer. Particle size 

and Z-potential of liposomes and modified liposomes were determined using dynamic light 

scattering (DLS).  The primary liposome had diameters of approximately 134 nm, and 

coated liposomes are 350-800 nm. FT-IR spectroscopy confirmed the presence of interactions 

in association with lipids hydrocarbon chains by lutein. The loading ability was evaluated by 

calculating the encapsulation efficiency (EE%) over 85%, indicating the inserting ability of 

lutein into the liposomal membrane coated by biopolymers. As a result, the application 

nano-spray dryer improved the stability of obtained nanoparticles. The FE-SEM was used to 

assess the morphology of encapsulated powder which illustrates the spherical structure of the 

formed nanoparticles. The in vitro release of lutein from the encapsulated powder was 

performed in simulated gastrointestinal (GI) media. This experiment substantiates the effects 

of using liposomes coated with biopolymers; we can obtain a controlled release compared to 

liposomes alone. This leads to the study of modified liposomes as vectors of lutein in the 

medical and food industry. The workflow of this essay is demonstrated in figure 1. 
 

 
 

Figure 1. 1. Lutein extract from Marigold, 2. Liposome, 3. Modified liposome by use of the 

biopolymers and the spray dry technique. DLS results: 4.liposome, 5.a. liposome coated by 

chitosan, 
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Sauropus androgynus or Cekur manis is one of the famous traditional herbs widely used in 

Southeast Asia and China. This herb is a multivitamin plant due to its high nutritional value, 

including a considerable amount of papaverine, an opium alkaloid used as an antispasmodic 

drug
[1]

. Traditionally, this herb is commonly used to induce lactation, helps in urinary 

disorders, and has anti-diabetic properties. Papaverine gained attention due to the outbreaks 

in Taiwan (1995)
[2]

 and China (2005)
[3]

 on bronchiolitis obliterans (BO), a condition that 

causes inflammation in the lungs. However, the study on extraction and quantification of 

papaverine in Sauropus androgynus is insufficient. This study aims to optimize the extraction 

method and quantify papaverine content in S. androgynus through 1) reflux method, which 

included methanol extraction, heating and refluxing; 2) ethanol extraction with sonication; 3) 

liquid-liquid extraction which involved acidification, chloroform extraction, alkalization and 

re-extraction with chloroform; 4) Solid Phase Extraction (SPE) which required extraction 

with acidic methanol and separation using potent cation cartridge; 5) primary extraction 

method which involved extraction using hexane and methanol; 6) Robertson-Gregory Process, 

which involved extraction using calcium chloride (CaCl2) solution and precipitation by 

alkalization. Standard papaverine was used to compare all the samples and analyzed using 

High Performance Liquid Chromatography (HPLC). Despite all the extraction attempts, the 

papaverine substance still could not be detected. Therefore, further study is needed on a 

different range of chemicals as well as higher content of starting material. The other plant 

parts (stems and fruits) will also be tested. 
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Red fruits such as strawberries and raspberries are worldwide consumed for their flavor and 

well-known beneficial effects in Human health. These fruits are called superfoods for their 

high content of phenolic compounds, fiber, iron, and vitamin C, among others, which confer 

them anti-inflammatory, antioxidant, antibacterial, depurative, and diuretic properties. For 

these reasons, is it is of great importance the study of different varieties of these red fruits in 

order to highlight their beneficial properties and encourage their consumption 
[1,2]

. In this study, 

'Portola' strawberry and 'Kweli' raspberry fruits were analyzed in terms of nutritional value, 

following AOAC procedures. The chemical composition was also assessed in what concerns 

sugars, by HPLC-RI, and fatty acids, by GC-FID. Their hydroethanolic extracts (ethanol:water 

80:20, v/v) were also assessed regarding their antioxidant properties, namely the lipid 

peroxidation inhibition capacity (TBARS assay) and anti-hemolytic activity (OxHLIA assay).  

In terms of nutritional value, carbohydrates were the main macronutrients found in the two 

fruits, with raspberries presenting almost 2-fold higher concentration than strawberries, thus 

also generating a higher energy value. Regarding the composition in free sugars, fructose and 

glucose were detected, with predominance of fructose. Also, 21 fatty acids were identified in 

raspberries and 22 fatty acids in strawberries, with linoleic acid being the most abundant in 

both fruits. As expected, considering their chemical composition, both fruits presented a strong 

antioxidant capacity, being able to inhibit lipid peroxidation (TBARS) and oxidative hemolysis 

(OxHLIA). The results obtained in the present study provide information on the nutritional and 

chemical composition of 'Kweli' raspberry and 'Portola' strawberry fruits, as well as their 

antioxidant activity, corroborating the importance of their inclusion in the diet as health 

promoters. 
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Sauropus androgynus or Cekur manis is one of the famous traditional herbs widely used in 

Southeast Asia and China. This herb is a multivitamin plant due to its high nutritional value, 

including a considerable amount of papaverine, an opium alkaloid used as an antispasmodic 

drug
[1]

. Traditionally, this herb is commonly used to induce lactation, helps in urinary 

disorders, and has anti-diabetic properties. Papaverine gained attention due to the outbreaks 

in Taiwan (1995)
[2]

 and China (2005)
[3]

 on bronchiolitis obliterans (BO), a condition that 

causes inflammation in the lungs. However, the study on extraction and quantification of 

papaverine in Sauropus androgynus is insufficient. This study aims to optimize the extraction 

method and quantify papaverine content in S. androgynus through 1) reflux method, which 

included methanol extraction, heating and refluxing; 2) ethanol extraction with sonication; 3) 

liquid-liquid extraction which involved acidification, chloroform extraction, alkalization and 

re-extraction with chloroform; 4) Solid Phase Extraction (SPE) which required extraction 

with acidic methanol and separation using potent cation cartridge; 5) primary extraction 

method which involved extraction using hexane and methanol; 6) Robertson-Gregory Process, 

which involved extraction using calcium chloride (CaCl2) solution and precipitation by 

alkalization. Standard papaverine was used to compare all the samples and analyzed using 

HPLC. Despite all the extraction attempts, the papaverine substance still could not be 

detected. Therefore, further study is needed on a different range of chemicals as well as 

higher content of starting material. The other plant parts (stems and fruits) will also be tested. 
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The interest in the functional characteristics of nuts has been increasing due to their high content in 

bioactive constituents. Hazelnut (Corylus avellana L.) is the most important cultivated species in the 

Corylus genus (Betulaceae), and it is widely spread from the Himalayas to the far north of Canada1. 

The inclusion of nuts in the human diet can bring benefits that are partially related to the high 

percentage of monounsaturated fatty acids (MUFA), particularly oleic acid, and polyunsaturated fatty 

acids (PUFA), particularly linoleic acid, tocopherols (for example, α-tocopherol), and phytosterols 

(for instance, β-sitosterol)2–4. With the increase in food production, there is an orientation towards 

more sustainable agriculture, free of pesticides and fertilizers harmful to the environment. Plant 

biostimulants, a class of bio-based agriculture products designed to improve crop development, 

represent a feasible alternative to chemical fertilizers or, at least, an effective way of reducing the 

applied quantities. In the present work, different types of plant biostimulants compatible with organic 

farming (NPK, Fitoalgas Green® and Sprint Plus®) were tested in one of the most popular nut 

products worldwide: hazelnut. Furthermore, the samples were tested for nutritional parameters, fatty 

acids profiles and tocopherols contents. 

The nutritional evaluation of hazelnuts showed that this species is mainly composed of fat (around 

55% on a fresh weight basis). The highest fat content was detected in the control line (samples grown 

in soils without any biostimulant), with no significant differences in result of the type of soil 

supplementation. Protein levels were also high (16.8 g/100 g fw), particularly in hazelnuts treated 

with NPK (12% higher than the control), but all plant biostimulants (except phytoalgae) induced a 

positive effect in this macronutrient. Ash and water with the minor components showed minimal 

variations. The maximal caloric value (675 kcal/100 g fw) was obtained in the control line. Regarding 

soluble sugars, only sucrose was identified with an average value of 16g /100g fw. 

Oleic acid (C18:1n9c) was the predominant fatty acid, and a noticeable decrease was observed in 

hazelnut, independently of the plant biostimulant, compared with the control (76%). Linoleic acid 

(C18:2n6c), contrarily to oleic acid, showed a significant increase in hazelnut samples grown in soils 

treated with plant biostimulants, reaching the maximum value when using NPK (15.1%). Palmitic 

acid, likewise, was affected in hazelnut samples, reaching the highest percentage with Sprint Plus 

(9.6%). A very similar result was observed for stearic acid (C18:0). Other fatty acids were detected in 

trace percentages (total sum less than 2%): myristic acid (C14:0), palmitoleic acid (C16:1), marginal 

acid (C17:0), α-linolenic (C18:3n3), eicosanoic acid (C20:0) and eicosenoic acid (C20:1).  

Overall, the concentration of tocopherols was elevated: average values of 25 mg/100 g fw. The most 

notorious effects were obtained with NPK+phytoalgae, characterized by an increase of almost 18% in 

tocopherols levels (23 to 28 mg/100 g fw). In comparison, treatment with NPK alone induced a 15.1% 

higher percentage of linoleic acid. The obtained values were lower than those reported in different 

hazelnut varieties5, which might be related to genetic factors (different cultivars), climatic variation6,7, 

soil type8, or analytical methodology9. 

In general, the tested plant biostimulants induced increased levels of important bioactive 

compounds, particularly in what concerns linoleic acid (mainly using NPK) and tocopherols 

levels (with best results using NPK + phytoalgae) in hazelnuts. These results can be 

important to select the best plant biostimulant to be applied and, thus, enable the increase in 

the amount of a specific bioactive compound, interesting for a potential application for 

functional foods. 
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Type 2 diabetes mellitus (T2DM) is a metabolic disease and its prevalence has significantly 

increased worldwide in recent years due to population age, obesity, and modern sedentary 

lifestyles.  The major complication in T2DM pathologies is the dysregulation of the 

insulin-signaling pathway that is essential to maintain glucose homeostasis and health. 

Chrysin is a natural flavone abundantly present in honey, propolis, vegetables and fruits and 

possess diverse biological and pharmacological activities.  The objective of this study was to 

investigate the regulatory effect of the chrysin at molecular level on the insulin pathway in 

liver and skeletal muscle of streptozotocin-nicotinamide (STZ-NA)-induced type-2 diabetic 

rats.  The rats were divided into five groups: normal control, chrysin (50 mg/kg/day p.o. 

body weight), diabetes induced (STZ-NA; 45, 110 mg/kg i.p. body weight respectively), 

diabetic rats treated with chrysin (50 mg/kg/day p.o. body weight) and diabetic rats treated 

with glibenclamide (5 mg/kg/day p.o. body weight) for 28 days. After the experimental 

period, fasting blood glucose, plasma insulin, carbohydrate metabolizing enzymes in liver 

and glycogen concentration in the liver and muscle were assayed. In addition, the expression 

levels of insulin receptor substrate (IRS)-1, IRS-2, glucose transporters (GLUT) of hepatic 

(GLUT2) and muscular (GLUT4) tissue, as well as inflammatory mediator genes were 

determined by RT-PCR.  Diabetic rats showed an impairment in insulin signalling molecules 

(IRS-1 and IRS-2), GLUT-2 protein in liver and GLUT-4 proteins in muscle and adipose 

tissue.  Chrysin administered rats showed a significant decrease in serum fasting glucose 

and increase in plasma insulin and normalized the activity of carbohydrate metabolising 

enzymes in hepatic tissues.  Indeed, chrysin supplementation enhanced the expression of 

insulin signalling molecules as well as GLUT2 and GLUT4 proteins. Oral administration of 

chrysin significantly suppress the mRNA expressions of proinflammatory cytokines thereby 

demonstrated its anti-inflammatory effects.  In conclusion these findings indicate that 

chrysin exhibits glycemic control by enhancing glucose transporter expressions and might be 

a promising molecule for the treatment of T2DM.   
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Amaranth (Amaranthus spp.) is a pseudocereal crop, highly resistant to drought, high 

temperature and poor soil conditions 
[1]

. The amaranth oil press cake (APC) is valuable 

by-product of pressings oil from amaranth seeds. However, it should not be treated only as a 

by-product of limited value, as also contains a variety of nutrients and bioactive compounds 

(e.g. polyphenols, flavonoids, proteins, peptides). Plant derived fermented beverages have 

recently gained consumers’ interest, particularly due to their intrinsic functional properties and 

presence of beneficial microorganisms. Moreover, the consumers are looking for dairy 

alternatives with potential pro-health activity, therefore development of fermented dairy 

alternatives from APC could be an interesting way of its valorization, in line with the "green 

trend", goals of circular economy and the idea of zero waste
 [2]

. Two variants containing 15% 

and 20% (w/w) of APC were inoculated with yogurt commercial starter (containing 

Streptococcus salivarius subsp. thermophilus and Lactobacillus delbrueckii subsp. bulgaricus) 

and incubated 24 h at 40°C. After processing, beverages were stored in refrigerated conditions 

(6 °C) for 28 days. Changes in microbial population, acidity, bioactive compounds 

(polyphenolics, flavonoids, reducing sugars, free amino acids) were estimated. Additionaly, 

viscosity, color, and antioxidant activity were determined. Results showed that lactic acid 

bacteria (LAB) were capable of growing well in the APC matrix without any supplementation. 

The LAB survivability was highly stable over the storage period (>10
8 
CFU/mL) and was over 

the recommended minimum level for yogurt products (>10
6 

CFU/mL)
[3]

. Hydrolysis of 

polysaccharides, increase of acidity as well as increase of free amino acids, polyphenolics and 

flavonoids was observed. As a result of fermentation, the beverages showed excellent free 

radicals (DPPH, ABTS) scavenging activities with a potential when considering diseases 

associated with oxidative stress. This beverages could be used as a new, non-dairy vehicle for 

beneficial microflora consumption, especially by vegans and lactose-intolerant consumers. 
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Trypanosoma evansi is a widely distributed flagellate protozoan, the etiologic agent of a 

disease known as “surra” in domestics and wild mammals, which causes socioeconomic 

impact due to its high morbity and mortality 
[1]

. Treatment of surra is based on synthetic 

drugs which may not be effective, as well as may lead to hepatotoxicity 
[2]

. Plant species end 

up being a rich source for the discovery of new drugs. Acca sellowiana (feijoa), native of 

southern Brazil, is rich in secondary metabolites, such as catechin, quercetin, gallic acid, 

making it a promising species to the pharmaceutical industry 
[3,4]

. This study aimed to test the 

antitrypanosomal activity of aqueous, hydroethanolic and ethanolic extracts from leaves, pulp 

and barks of A. sellowiana in cultures of T. evansi. The in vitro activity was performed by 

axenic cultures of the parasite, first induced in mice. Concentrations of  0,5, 1 and 2% of the 

plant extracts were used to test the survival of T. evansi cells, which were counted, in a 

Neubauer camera, after 1, 3, 6, 9 and 12 hours of the beginning of cultivation. Flow 

cytometry (FC) was also performed, using propidium iodide as a necrosis biomarker, as well 

as parasite count (FSC/SSC histogram in FL2). High performance liquid chromatography 

(HPLC) was made in order to identify the major compounds, especially phenolic acids. 

Statistical analysis was performed using one or two-way ANOVA, followed by Tukey or 

Bonferroni tests (p<0.05). As results, aqueous and ethanol extracts of feijoa leaves, both at 

2%, showed anti-T. evansi in vitro activity in the first hour of the experiment, whose counting 

was similar to the positive control (diminazene aceturate)-treated cells. The aqueous and 

ethanolic extract of the bark, at 2%, zeroed the parasite count in 3h. Concerning the pulp, The 

2% ethanolic extract was the only concentration with in vitro anti-trypanosomal activity, 

being able to kill the trypanosomes in 3h. All extracts, with the exception of the aqueous 

extracts, showed necrosis by FC. Gallic acid it was identified on HPLC. These results open a 

way to verify it is clinical efficacy and can be a source of drug development. 
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