
BIOPROCESSING TECHNOLOGY 
IN FOOD AND HEALTH

Potential Applications and Emerging Scope

Edited by

Deepak Kumar Verma
Ami R. Patel, PhD

Prem Prakash Srivastav, PhD



ABOUT THE EDITORS

Deepak Kumar Verma is an agricultural 
science professional and is currently a PhD 
Research Scholar in the specialization of food 
processing engineering in the Agricultural 
and Food Engineering Department, Indian 
Institute of Technology, Kharagpur (WB), 
India. In 2012, he received a DST-INSPIRE 
Fellowship for PhD study by the Department 
of Science & Technology (DST), Ministry of 
Science and Technology, Government of India. 
Mr. Verma is currently working on the research 

project “Isolation and Characterization of Aroma Volatile and Flavoring 
Compounds from Aromatic and Non-Aromatic Rice Cultivars of India.” 
His previous research work included “Physico-Chemical and Cooking 
Characteristics of Azad Basmati (CSAR 839-3): A Newly Evolved 
Variety of Basmati Rice (Oryza sativa L.)”. He earned his BSc degree 
in agricultural science from the Faculty of Agriculture at Gorakhpur 
University, Gorakhpur, and his MSc (Agriculture) in Agricultural 
Biochemistry in 2011. He also received an award from the Department 
of Agricultural Biochemistry, Chandra Shekhar Azad University of 
Agricultural and Technology, Kanpur, India. Apart from his area of 
specialization in plant biochemistry, he has also built a sound background 
in plant physiology, microbiology, plant pathology, genetics and plant 
breeding, plant biotechnology and genetic engineering, seed science and 
technology, food science and technology etc. In addition, he is member 
of different professional bodies, and his activities and accomplishments 
include conferences, seminar, workshop, training, and also the publication 
of research articles, books, and book chapters.



vi	 About the Editors

Ami R. Patel, PhD, is an Assistant 
Professor in the Division of Dairy and Food 
Microbiology, Mansinhbhai Institute of Dairy 
& Food Technology-MIDFT, Dudhsagar 
Dairy Campus, Gujarat, India. Professor Patel 
has expertise in specialized areas involve 
isolation, screening, and characterization of 
exopolysaccharides from potential probiotic 
cultures and employing them for food and 
health applications. In addition, she is engaged 
with teaching undergraduate, postgraduate, 
and research students in food microbiology, 

microbial biotechnology, food biotechnology, food science and technology, 
clinical microbiology and immunology, etc. She has authored a number of 
peer-reviewed papers and technical articles in international and national 
journals as well as book chapters, books, proceedings, and technical 
bulletins. She has received a number of awards and honors, including 
the receiving the Vice Chancellor Gold Medal for her PhD work, being 
selected as a BiovisinNxt11 fellow to attend an international conference 
at Lyon, France, and receiving a Erasmus Mundus scholarship from the 
European Union for three years to visit Lund University, Sweden, as a 
guest researcher. She is also serving as an expert reviewer for several 
scientific journals. She is a member of several academic and professional 
organizations, including the Indian Dairy Association (IDA) and the 
Swedish South Asian Network for Fermented Foods (SASNET).

She earned her BSc (Microbiology) and her MSc (Microbiology) 
degree from Sardar Patel University, Gujarat, and received her doctorate 
degree in Dairy Microbiology from the Dairy Department of SMC College 
of Dairy Science, Anand Agricultural University, Gujarat, India.



About the Editors	 vii

Prem Prakash Srivastav, PhD, is Associate 
Professor of Food Science and Technology 
in the Agricultural and Food Engineering 
Department at the Indian Institute of Technology, 
Kharagpur (WB), India, where he teaches 
various undergraduate-, postgraduate-, and 
PhD-level courses and guides research projects. 
His research interests include the development 
of specially designed convenience, functional, 
and therapeutic foods; the extraction of 
nutraceuticals; and the development of various 

low-cost food processing machineries. He has organized many sponsored 
short-term courses and completed sponsored research projects and 
consultancies. He has published various research papers in peer-reviewed 
international and national journals and proceedings and many technical 
bulletins and monographs as well. Other publications include books 
and book chapters along with many patents. He has attended, chaired, 
and presented various papers at international and national conferences 
and delivered many invited lectures at various summer/winter schools. 
Dr. Srivastav has received several best poster paper awards for his 
presentations. He is a member of various professional bodies, including 
the International Society for Technology in Education (ISTE), the 
Association of Food Scientists and Technologists (India), the Indian Dairy 
Association (IDA), the Association of Microbiologists of India (AMI), 
and the American Society of Agricultural and Biological Engineers, and 
the Institute of Food Technologists (USA).



List of Contributors................................................................................... xi

List of Abbreviations.................................................................................xv

Preface.....................................................................................................xix

PART I: Functional Food Production and Human Health.................. 1

1.	 Importance of Chocolates in Functional Foods: Formulation,  
Production Process, and Potential Health Benefits................................... 3

	 Nevzat Konar, Omer Said Toker, Ibrahim Palabiyik, Derya Genc Polat,  
Sirin Oba, and Osman Sagdic

2.	 Fermented Whey Beverages: As Functional Foods and Their  
Health Effects............................................................................................. 45

	 Tatiana Colombo Pimentel, Michele Rosset, Suellen Jensen Klososki,  
Carlos Eduardo Barão, and Adriano Gomes da Cruz

PART II: Emerging Applications of Microorganism in  
Safe Food Production..................................................................... 75

3.	 Genetically Modified Organisms Produced Enzymes:  
Multifarious Applications in Food Manufacturing Industries................. 77

	 Deepak Kumar Verma, Kimmy G., Pratibha Singhal, Rishika Vij,  
Dipendra Kumar Mahato, Ami Patel, and Prem Prakash Srivastav

4.	 Potential Role of Food Microbial Communities in  
Different Food Production and Human Health........................................ 121

	 Deepak Kumar Verma, Kimmy G., Alaa Kareem Niamah, Ami Patel,  
Rishika Vij, and Prem Prakash Srivastav

5.	 Production of Extracellular Polymeric Substances from  
Lactic Acid Bacteria: Their Antimicrobial Effect and  
Potential Application in Food Industry................................................. 173

	 Goksen Gulgor and Mihriban Korukluoglu

CONTENTS



x	 Contents

6.	 Utilization of Bacteriophages Targeting Listeria monocytogenes  
in the Dairy and Food Industry.............................................................. 203

	 Andrei Sorin Bolocan, Luminița Ciolacu, Elena-Alexandra Oniciuc,  
Lorraine Draper, Anca Ioana Nicolau, Martin Wagner, and Colin Hill

PART III: Emerging Scope and Potential Application in the  
Dairy and Food Industry............................................................. 225

7.	 Significance of Food-Grade Microorganisms in Biodegradation and 
Biotransformation of Harmful Toxic Compounds................................ 227

	 Ami Patel, Pooja Thakkar, Nihir Shah, Deepak Kumar Verma, and  
Prem Prakash Srivastav

8.	 Tailoring the Functional Benefits of Whey Proteins by  
Encapsulation: A Bottom-Up Approach................................................ 251

	 Nicoleta Stănciuc, Gabriela Râpeanu, and Iuliana Aprodu

Index.................................................................................................................. 287


