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Preface

Industrial biotechnology, also known as white biotechnology, is the application of modern 
biotechnology for the sustainable production of chemicals, materials and fuels from renewable 
sources, using living cells and/or their enzymes. This fi eld is widely regarded as the third 
wave of biotechnology, distinct from the fi rst two waves i.e., medical or red biotechnology, 
and agricultural or green biotechnology. In biotechnological processes, microbial, animal/plant 
cells or enzymes are used to make the products in a wide range of industrial sectors including 
chemicals, pharmaceuticals, food & feed, detergents, pulp & paper, textiles, energy, materials 
and polymers, etc. The use of microorganisms to transfer the biological materials into fermented 
food products has its origin in antiquity. Since then, bioprocesses have been developed for the 
production of an enormous range of commercial products, from relatively cheap materials, such 
as industrial alcohol and organic solvents to expensive specialty chemicals such as antibiotics, 
therapeutic proteins and vaccines. As techniques and instrumentation are refi ned, bioprocesses 
may have applications in other areas where chemical processes are used nowadays. 
 Much interest has been generated in industrial biotechnology, mainly because this fi eld is 
associated with reduced energy consumption, greenhouse emissions and waste generation, and 
it may enable the paradigm shift from fossil fuel-based to bio-based production of value-added 
chemicals. The fundamental force that drives the development and implementation of industrial 
biotechnology is the market economy, as biotechnology promises highly effi cient processes 
at lower operating and capital expenditures. In addition, political and societal demands for 
sustainability and environment-friendly industrial production systems, coupled with depletion of 
crude oil reserves and a growing world demand for raw materials and energy will continue to 
drive this trend forward. Government policies, including tax incentives, mandatory-use regulations, 
research & development, commercialization support, loan guarantees and agricultural feedstock 
support programs have also helped a lot in the adoption of industrial biotechnology. Perceived 
needs and marketability, the researcher’s imagination, ethics, and governmental regulations 
essentially are the major factors in setting the stage and boundaries for developments in industrial 
biotechnology. Moreover, breakthroughs in enzyme engineering, metabolic engineering, synthetic 
biology and the expanding “omics” toolbox coupled with computational systems biology are 
expected to speed-up industrial applications of biotechnology. These advances have provided 
scientists with toolsets to engineer enzymes and whole cells by expanding the means to identify, 
understand and make perturbations to the complex machinery within the microorganisms. 
 In this book, some of the selected research works presented by the subject experts during 
International Conference on “Industrial Biotechnology (ICIB-2012)”, 21st to 23rd November, 2012 
at Punjabi University, Patiala, India are included in the form of chapters. The aim of the book is 
to provide an in-depth study of recent developments in the fi eld of industrial biotechnology. It is 
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slanted towards the latest research based information sandwiched with fundamentals, principles 
and practices. In all, there are 25 chapters in the book. The topics herein deal with industrial 
enzymes, biofuels, biorefi nery, biofertilizers, fermented foods, probiotics, food safety & quality, 
therapeutic enzymes, polysaccharides, glycoproteins, nanotechnology, membrane bioreactors, 
bioremediation and solid-waste management, etc. All these chapters have been contributed by 
well known experts in their respective fi elds. The text in each chapter is supported by numerous 
clear, informative tables and fi gures. 
 The editors sincerely thank all the contributors for their outstanding efforts to provide 
state-of-the-art information on the subject matter of their respective chapters. Their efforts have 
certainly enriched our knowledge of industrial biotechnology. We place on record, deep sense 
of appreciation for the consistent support of Dr. Ranjeeta Bhari, Dr. G.K. Saini, and research 
scholars Rupinder Pal Singh, Hemant Preet Kaur, Amandeep Kaur Walia, Shivani Rani, Kanika 
Chauhan and Navpreet Kaur for their help in managing the manuscripts. We would also like 
to place on record our thanks to the publishers/authors of various articles whose work has 
been cited/included in the chapters. The editors also gratefully acknowledge the support by the 
French government research programm investissements d’avenir through the IMobS3 Laboratory 
of excellence (ANR-10-LABX-16-01), by the European Union through the program Regional 
Competitiveness and Employment 2007-2013 (ERDF-Auvergne region) and by the Auvergne 
region. Help received from friends and well-wishers in the form of encouragement is greatly 
acknowledged. It is hoped that this book will provide information about the latest research and 
advances, especially the innovations in industrial biotechnology, and would be very useful to 
both the academia and the industrialists. 
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Punjabi University, Patiala 147 002 (Pb.), India. He is recipient of many national and international 
awards: MASHAV-UNESCO Fellowship (2006), Rehovot Campus, Hebrew University of 
Jerusalem, Israel, INSA Visiting Scientist (2008), National Institute of Pharmaceutical & 
Educational Research, Mohali (Pb.) and Fellow, Biotech Research Society, India. He has 
more than 20 years teaching and research experience in Industrial Biotechnology and under 
his guidance 85 M.Sc. and 10 Ph.D. students completed their research work. Presently, under 
his supervision, 8 Ph.D. and 6 M.Sc. students are pursuing research in various disciplines of 
Biotechnology. His current focus areas of research are production of high fructose syrups, maltose 
syrups, fructooligosaccharides, microbial polysaccharides and industrial enzymes; purifi cation and 
characterization of microbial lectins and evaluation of their mitogenic & therapeutic potential. He 
has actively participated in many national workshops on varied aspects, like Strain Improvement, 
Waste Management, Intellectual Property Rights, IPR in Biotechnology, Smart Technologies 
in Education, Strengthening and Regulatory Compliance by IBSCs, Quality Control of ASU 
Drugs etc., organized by various Universities/Institutions and two international workshops on 
“Protein Purifi cation” organized by GE Healthcare Life Sciences, USA. Besides 105 research 
papers & review articles in reputed National/International journals having high impact factor 
up to 9.038, he has published 14 book chapters, 7 technical reports and 30 popular articles. He 
has also published a book entitled Food Biotechnology: Principles and Practices. He has fi led 
two Indian patents on inulinase and gluconic acid production. He is a regular referee of many 
prestigious National/International journals. He has successfully completed 7 Research Projects 
funded by UGC, CSIR, DBT, etc. He has presented 55 research papers, delivered many Plenary 
Lectures/Invited talks and chaired sessions in National/International Conferences/Symposia.
 He is chairman of graduate and post-graduate board of studies in Biotechnology, Punjabi 
University, Patiala, member post-graduate board of studies in Biotechnology, Kurukshetra 
University, Kurukshetra, DBT Nominee to Institutional Biosafety Committee, Thapar University, 
Patiala and Member Secretary, Institutional Biosafety Committee, Punjabi University, Patiala. He 
is a member of Institutional Animal Ethics Committee, Institutional Human Ethical Committee, 
Institutional Biowaste Management Committee and Academic Council of Punjabi University, 
Patiala. He is on Advisory Board of National Institute of Ayurvedic Pharmaceutical Research, 
Patiala. He was guest editor of special issues of three National/International journals: (i) Biologia, 
(ii) Journal of Scientifi c and Industrial Research, and (iii) Indian Journal of Experimental 
Biology. He is on editorial board of International Journal of Food & Fermentation Technology 
and Journal of Environmental Science and Sustainability. He is life member of PASc, AMI, 
ISCA, BRSI & IFIBioP and also member of Asian Federation of Biotechnology. Presently, he 
is on the Board of Governors, Biotech Research Society, India and President of BRSI Unit, 
Punjabi University, Patiala. He is honorary consultant to various regional food industries and 
has successfully completed few consultancy projects. 
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Professor Ashok Pandey obtained Master's degree in Chemistry in 1976 and Ph.D. in 1979 in 
Microbiology from the University of Allahabad. He was scientist at National Sugar Institute, 
Kanpur during 1982-85. During 1985-1986, he worked as Research Scientist in Suddeutsche 
Zucker AG in Germany. In 1987, he joined the CSIR’s National Institute for Interdisciplinary 
Science and Technology at Trivandrum as Scientist and since then continuing there. Professor 
Pandey’s research focus is on bioprocess and product developments, mainly on agro-industrial 
solid waste utilization for the production of biofuels, biopolymers, industrial enzymes, etc. He 
has developed and transferred the technologies on industrial enzymes to the industries and has 
completed several industrial consultancy projects. He has ~ 950 publications/communications, 
which include 12 patents, 32 books, 23 special issues of the journals as Guest/Special Issue 
Editor, 25 Technical reports, 100 chapters in the books, 360 original and review papers and 
research communications in international and national conferences. 
 He is the recipient of many national and international awards and fellowships, which include 
Fellow of National Academy of Science (India), International Organization of Biotechnology 
and Bioengineering, Biotech Research Society, India and Association of Microbiologists of 
India; Honorary Doctorate degree from Univesite Blaise Pascal, France; Thomson Scientifi c 
India Citation Laureate Award, USA; Lupin Visiting Fellowship, Visiting Professor in the 
University Blaise Pascal, France, Federal University of Parana, Brazil and EPFL, Switzerland; 
Best Scientifi c Work Achievement award, Govt of Cuba; UNESCO Professor; Raman Research 
Fellowship Award, CSIR; GBF, Germany and CNRS, France Fellowship; Young Scientist Award, 
etc. He was chairman of the International Society of Food, Agriculture and Environment, Finland 
(Food & Health) during 2003-2004. He is Founder President of Biotech Research Society, India 
(www.brsi.in) and International Coordinator and General Secretary of International Forum on 
Industrial Bioprocesses (www.ifi biop.org). He is editor-in-chief of Bioresource Technology, the 
Elsevier journal and editorial board member of several international and Indian journals. 

Professor Christian Larroche is graduate in Biochemical Engineering from INSA, Toulouse, 
(1979), Docteur-Ingénieur in Organic Chemistry from Paul Sabatier Toulouse 3 University (1982), 
and Docteur ès Sciences (Ph.D.) in Biochemical Engineering from Blaise Pascal University 
(1990). He has strong research interest in the area of applied microbiology and biochemical 
engineering. His skills are related to the study and development of special processes for the use 
of microorganisms. This includes fungal spores production by solid state cultivation and their use 
as protein (enzyme) reservoir in biotransformations. A special interest in phase transfer phenomena 
coupled to metabolic engineering has to be noticed. It is applied to the design and optimisation 
of biotransformations involving hydrophobic compounds and carried out in biphasic liquid-liquid 
media. These processes are related both to the food and environment (bioremediation) areas. 
His interests have recently been extended to bioenergy, and he is presently co-ordinator of two 
French research programs on biohydrogen production by anaerobic microorganisms grown on 
complex media.
 He is author of about 150 papers, including 75 articles, two patents and 12 book chapters. 
He is member of SFGP (French Society for Process Engineering) and Administrator and Vice-
Chairman of ICBF Forum, an international network entitled “Food Bioprocessing - A Global 
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Approach for Advancing Sustainable Production of Value Added Food”. This forum is, since 
2010, IFIBiop (International Forum on Industrial Bioprocesses). He is Head of the Department 
of “Study and Development of Processes Involving Microorganisms” of the platform for 
technological development Biotechnology – Material Engineering of Blaise Pascal University 
and also in charge of the team “Solid state fermentations – Biotransformations” of the Chemical 
and Biochemical Engineering Laboratory in the same university, which has moved into the 
Institute Pascal Laboratory in january 2012. He has been head of the Biological Engineering 
Department of Polytech Clermont-Ferrand, a Graduate School of Engineering of Blaise Pascal 
University, from 2001 to 2011. He has also been vice-president of the university, in charge of 
research valorization and technology transfer from 2008 to 2012. He is currently Director of 
Polytech since January 2012.



Advances in Industrial Biotechnology

Publisher : IK International ISBN : 9789382332763
Author : Ram Sarup Singh,
Ashok Pandey And
Christian Larroche

Type the URL : http://www.kopykitab.com/product/8207

 Get this eBook

25%
OFF

http://www.kopykitab.com/Advances-in-Industrial-Biotechnology-by-Ram-Sarup-Singh-Ashok-Pandey-And-Christian-Larroche

	Advances in Industrial Biotechnology

