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PREFACE
Biotechnology, one of the three defining technologies, has made significant
advances in recent years and emerged as a frontline area of research and
development, with an overwhelming impact on the society. The developments are
very fast and new dimensions are being added every day. The vast knowledge
generated by R&D is shared among scientific community through global networking
of scientific journals published all over the world. Indian Journal of Biotechnology
(IJBT), published by National Institute of Science Communication and Information
Resources (NISCAIR), New Delhi is one among such journals, which is managed by
an International Advisory Board, and an Editorial Board, both comprising persons of
eminence in Biotechnology. During 2002-03, CSIR is celebrating Diamond Jubilee of
its establishment and the Director, NISCAIR and editors of the IJBT considered it just
timely to bring out special issues of this journal to commemorate the occasion.
January 2003 issue, guest edited by Prof. Anupam Varma, was brought out as a
special issue on Plant Molecular Biology and Biotechnology. We had been
assigned the task of acting as guest editors for the second special issue, which is on
Microbial and Industrial Biotechnology.
Microbial and industrial biotechnology focuses on basic and applied research and
development of microorganisms which includes exploration and exploitation of
microbial wealth for human requirement, production of value-added microbial
metabolites and products such as enzymes, organic acids, antibiotics, drugs and
pharmaceuticals, recombinant protein expression, fermentation and downstream
processing, bioprocesses such as bioremediation, bioleaching, solid waste
management, etc.
This special issue contains seventeen papers from international experts,
covering different aspects of microbial and industrial biotechnology, including some
important aspects of environmental pollution control. Each article provides in-depth
analysis of the subject matter and state-of-art information.
The first article on 'Autolysis of Penicillium chrysogenum' discusses the autolysis
of ~-Iactam producing fungus, Penicillium chrysogenum, which shares some
similarities with the apoptosis of higher eukaryotes. The second paper on 'Advances
in Pest Control: The Role of Bacillus thuringiensis', a well known biopesticide,
advocates its use in being biodegradable, non-toxic, target specific and most
importantly renewable compared to chemical insecticides. Among the Microbial
secondary metabolites although antibiotics are the best known, there are other
secondary metabolites (SMs) with an enormous range of other biological activities
mainly in fields such as pharmaceutical and cosmetics, food, agriculture and farming.
The paper on SMs discusses their production technologies, strain improvement, etc.
and predicts that in near future, genomics will be applied to industrial strain
improvement.
Microbial enzymes play a major role in the diagnosis, cure, biochemical
investigation and monitoring of many dreaded diseases There are four papers
dealing with different kinds and aspects of enzymes. Therapeutic enzymes are of
great significance for human health concern. The paper on 'Therapeutic Enzymes'
deals with the sources, properties and applications of microbial therapeutic enzymes.
Another paper on 'Mycobacterial ~-Iactamase', details the various studies on
~-Iactamases of Mycobacterium and highlights the importance of ~-Iactamases for
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developing an effective drug combination compnsmq a ~-Iactam antibiotic in
combination with ~-Iactamase inhibitors. The paper on 'Microbial Lipases' describes
the recent advances in the use of yeasts as expression systems to produce high
levels of recombinant microbial lipases. The paper on 'Enzyme Behaviour in Nonconventional Systems' reviews the most important, recent advances in biocatalytic
biphasic systems such as aqueous two-phase reactor systems using environmental
sensitive polymers, two-phase aqueous-organic systems, reverse micelles,
microemulsion-based organogels, and trapped aqueous-organic solvent continuous
biphasic reactors.
Microbial pigments from microorganisms like Monascus, Rhodotorula, Bacillus,
Achromobacter, Yarrowia and Phaffia are discussed in paper on 'Microbial
Pigments.'
The paper on 'Microbial Transformation of Rifamycin' presents a novel approach
to produce rifamycin derivatives. The paper on effect of lactic acid bacteria (LAB) on
animal performance details the inclusion of LABS in inoculants for silage, for
imparting beneficial effects on cattle performance. In the paper on 'Applications of
Microorganisms in Food Biotechnology', the strain improvement of microorganisms in
food products is discussed. The paper on 'Phytoestrogens', which display structural
and functional similarity to 17-~ estradiol and show both estrogen agonist and
antagonists properties, details about its immense public attention as an alternative to
estradiol in estrogen replacement therapy for treating postmenopausal women.
Industrial Biotechnology has contributed enormously in solving the pollution
problems arising from different kinds of industrial wastes. The papers dealing with
this are on: 1) 'Biofiltration' a relatively new technology used to purify contaminated air from volatile organic and inorganic compounds (VOCs and VICs);
2) 'Bioremediation of Petroleum Hydrocarbon Pollution'; 3) 'Bioremediation of
Metalliferous Wastes and Products using inactivated Microbial Biomass'; 4) 'Waste
Water Bioremediation in the Pulp and Paper Industry'; and 5) the 'Role of
Acidothermophilic Autotrophs in Bioleaching of Mineral Sulphide Ores' highlighting
the importance and potential of microorganisms isolated from extreme environment
for biobleaching. Thus, the issue offers a diverse mix of topics of significance broadly
covered under microbial and industrial biotechnology.
We would like to take this opportunity to thank the authors for their co-operation,
and in particular for up-keeping the deadlines for submission and revision of the
manuscripts. We would also like to place on record our appreciation for the NISCAIR,
and especially to Shri V K Gupta for his far-sighted vision to bring out this special
issue, which hopefully will be of immense use as reference material for the
researchers working on these topics. We are extremely thankful to Dr (Mrs) R 0 Kak
(Editor) and Dr K Y Kavathekar and Dr P 0 Tyagi (Associate Editors) and the
NISCAIR team associated with the publication of this special issue for their strong
interaction and efforts without which the timely publication of the issue would have
been difficult.
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