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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. 

 Executive Chairman  

 Prof. Jesus Simal-Gandara 
University of Vigo, Spain            

 Prof. Xiaobo Zou 
Jiangsu University, China 

 Prof. Shaoping Nie 
Nanchang University, China                        

Co-Chairman  

Co-Chairman  



Supporting Journals:  

Organizing Committees 
Baiyi Lu, Zhejiang University, China 
Ningyang Li, Shandong Agricultural University 
Fang Chen, China Agricultural University, China 
Zhaojun Wei, Hefei University of Technology, China 
Haijin Mou, Ocean University of China, China    
Tiehua Zhang, Jilin University, China 
Weibin Bai, Jinan University, China 
Chongdesun, Zhejiang University, China 
Ping Shao, Zhejiang University of Technology, China 
Jing Wang, Zhejiang University, China 
Baiyi Lu, Zhejiang University, China     
Lei Chen, Guangdong Ocean University, China 
Fang Wang, Nanjing University of Finance & Economics   
Lijun You, South China University of Technology     
Xiaojun Huang, Nanchang University 
Lingjun Ma, China Agricultural University 
Hui Cao, Guangdong Ocean University  
Chao Zhao, Fujian A & F University 
Huifan Liu, Zhongkai University of Agriculture and Engineering 
Xiaodan Fu, Nanchang University 
Hongxun Tao, Jiangsu University 
Jiyong Shi, Jiangsu University 
Xiumin Chen, Jiangsu University 
Lu Li, Beijing Technology and Business University  

International Scientific Committees 
Jianbo Xiao, China & Spain (Chairman) 
Adam Matkowski, Poland 
Aline Priscilla Gomes da Silva, Brasil 
Amin Ismail, Malaysia  
Amir Reza Jassbi, Iran 
Ana Sanches-Silva, Portugal 
Anca Miron, Romania 
Avi Shpigelman, Israel 
A. Gulcin Sagdicoglu Celep, Türkiye 
Bernhard Hennig, USA 
Carlos L. Cespedes Acuña, Chile 
Christian Carpéné, France 
Daniel Granato, Brazil 
Daniela Andrea Ramirez, Argentina 
Domenico Trombetta, Italy   
Elwira Sieniawska, Poland 
Esra Capanoglu Guven, Turkey 
Efstathia Ioannou, Greece 
Francisco A. Macías, Spain 
Francesca Giampieri, Italy 
Franz Bucar, Austria 
Didem Sohretoglu, Turkey 
Haroon Khan, Pakistan 
Hidayat Hussain, Germany 
Hye-Kyung Na, South Korea 
Ipek Suntar, Turkey 
Jianbo Xiao, China 
Jelena Djordjevic, Serbia 
José M. Alvarez-Suarez, Ecuador 
Katalin Patonay, Hungary 
Vivek K. Bajpai, South Korea 
Krystyna Skalicka-Woźniak, Poland 
Laura Cornara, Italy 
Li-Shu Wang, USA 
Loizzo Monica Rosa, Italy 
Maria Daglia, Italy 
Maria José U. Ferreira, Portugal 
Maria Graça Campos, Portugal 
Marc Diederich, South Korea  
Mario M. Martinez, Denmark 
Moklesur Rahman Sarker, Bangladesh 
Maurizio Battino, Italy 
Milen I. Georgiev, Bulgaria 
Miroslav Strnad, Czech 
Mohamed Ali Ali Farag, Egypt 
Nataša Poklar Ulrih, Slovenia 
Nilufar Z. Mamadalieva, Uzbekistan 
Nokwanda P. Makunga, South African 
Noureddine Djebli, Algeria 
Petra Högger, Germany  
Pharkphoom Panichayupakaranant, Thailand 
Randolph Arroo, UK 
Robert Verpoorte, Netherlands 
Rosa Tundis, Italy 
Salah Akkal, Algeria 
Simona Dragan, Romania   
Thomas Efferth, Germany 
Thomas Netticadan, Canada
Yoshinori Asakawa, Japan  
Yoshinori Marunaka, Japan  
Young-Joon Surh, South Korea 
Yoshinori Marunaka, Japan 

Executive chairman 
Shaoping Nie,  Nanchang University, China 

Co-chairman 
Jesus Simal-Gandara, University of Vigo, Spain 
Xiaobo Zou, Jiangsu University, China 

 (Elsevier, IF 7.514)        (Elsevier, IF 5.182)  (Hindawi, IF 6.534) 

 (Springer, IF 5.374)        (MDPI, IF 5.118)  (MDPI, IF 5.923) 



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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