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Foreword
Fungi are extremely diverse life forms that share an unusual, osmotrophic nutritional strategy. The
essential nature of fungi is to secrete enzymes, organic acids and other metabolites across their cell
walls and into the surrounding environment thereby degrading polymeric molecules that are then
reabsorbed as “pre-digested” foodstuffs. Because fungi feed on organic matter made by other
organisms, they are heterotrophs. However, unlike animals, they literally live in their food, transforming
their surrounding habitat in a singular and profound way.

In nature, fungi decompose organic materials of all kinds. They are particularly efficient plant
pathogens, causing diseases on a wide range of wild and cultivated species. They are dominant
components of soil microbial populations where they are agents of biodegradation and serve as
major players in the great recycling processes of nature. In the human habitat they cause economic
damage by destroying wood, paper, fabrics and other polymeric materials. Although most biologists
are aware of their environmental importance, the position of fungi in modern biotechnological
processes is often understimated. This edited volume on Mycotechnology: Present Status and Future
Prospects helps rectify the under appreciation of mycology in the human economy and highlights
the way in which secreted fungal metabolites can be exploited in commerce.

What is biotechnology? What is mycotechnology? There are far more published definitions for
the first term than for the second. For example, the United Nations Convention on Biological
Diversity uses an extremely broad definition: “Biotechnology means any technological application
that uses biological systems, living organisms, or derivatives thereof, to make or modify products
or processes for specific use” (Article 2, Use of Terms). Another widely used sense of the term is:
“The use of microorganisms or biological substances to perform specific commercial processes,
often using the techniques of genetic engineering.” Biotechnology also has been defined aphoristically
as “biology making money.” By extrapolation, mycotechnology is the use of fungi to or fungal
components to perform specific industrial processes, or, more succintly, as “mycology making
money.” As in other fields, contemporary innovations have not emerged de novo. Rather, these
developments are firmly grounded in the history of industrial mycology. Yeasts and molds have
been used since antiquity in food (e.g., bread, cheese), beverage (beer, wine, sake) and condiment
(soy sauce, kimchee) fermentations. Fungal systems were also pivotal in basic science. Modern
biochemistry could be said to begin with the publication of Buchner’s famous 1897 paper on
“Alcoholic fermentation without yeasts.” The “one gene-one enzyme” theory came out of work on
the bread mold Neurospora crassa. In the early 20th century, a number of fungal products such as
diastase (amylase) and citric acid became important commercial products. Perhaps the most celebrated
example of the potential of fungi to make money is the largescale production of penicillin and other
β-lactam antibiotics. Fungi have also been used to produce many other medicinally active metabolites
of which the ergot alkaloids, produced by species of Claviceps, have the longest history. More
recently, bioactive sesquiterpenes, polyketides and nonribosomal peptides also have been exploited.
Further, the nutritional flexibility of fungi has been mobilized for use in the bioconversion of toxic
xenobiotics of which the bioremediation of pentachlorophenol is an example.

Like all fields of biology, mycology has been transformed by the dual revolution in molecular
biology and computer technology. Databases are growing at logarithmic rates. In addition to making
the scientific literature almost universally available, the new databases associated with genomic and



vi

proteomic research aid experimentalists in myriad ways. SPPADBASE, for example, is the first on
line searchable database of PCR primers for phytopathogenic fungi.

Dr. Rai has put together a stellar group of authors to elucidate several important topics in
fungal biotechnology. These readings will serve as a useful starting point for both teaching and
research. Many challenges remain in mycotechnology. Unexploited fungal products and processes
offer promises to pharmaceutical and agrochemical companies. Mycotechnology has a bright future
in the 21st century.

Joan Bennett, Ph.D.
Professor of Plant Biology and Pathology

Cook College of Rutgers University
&

Associate Vice President
Rutgers University

59 Dudley Road
New Brunswick, NJ 08901, USA

promycogirl@yahoo.com
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Preface
Fungi are eukaryotes and are now included in a separate kingdom. They play a key role in shaping
human life. The present book Mycotechnology: Present Status and Future Prospects is an effort to
cover the application of fungi in the present biotechnology era. The life-saving drug Penicillin, and
alcohol are, after all, the important gifts of Penicillium and the yeasts fermentation. The yeast is the
model eukaryotic organism, and the first eukaryote to have its genome completely sequenced.

Fungi produce a wide variety of pharmaceuticals, like Penicillin, Cyclosporin, Griseofulvin, and
Mevinolin, etc. In addition to this, they also form compounds like the ergot alkaloids, steroid
derivatives and antitumor agents. Ergot toxins in low concentration are valuable drugs that decrease
blood pressure. The biotransformations by fungi is immensely useful, and most of the steroids in
chemical use today are transformed or modified by fungi during their manufacture. Studies have
proved that many fungal products are known to inhibit cancer. In Japan and China enormous work
has been done on the anticancerous properties of mushrooms. The fungi in fermentation cultures
are also use to produce many commercial enzymes, most of which are for use in processing
foods. Citric acid production by fungi is well known and is a major commercial chemical used by
the people.

In the field of sustainable agriculture also, fungi play crucial role as biocontrol agents of weeds
and other pests like nematodes, insects, and mites. They are growth promoters like mycorrhizal
fungi, which form symbioses in 90 per cent plants on the earth, are the center of attraction for the
researchers. The fermentation of industrial waste products, e.g., molasses, straw, and wood pulps
can be useful for the production of alcohol as an alternative source of biofuel, which is the need
of the hour.

The present book includes current and rare topics on Mycotechnology, such as, molecular
techniques (for analyses of soil fungi, diagnosis of ochratoxin-A producing fungi, for identification
of ectomycorrhizal fungi), SPPADBASE, bioactive sesquiterpenes, mycological applications of Raman
spectroscopy, etc.

I am thankful to all the contributors for submission of valuable manuscripts, especially Aniket
Gade for his help in editing. I wish to thank my students – Alka Karwa, Ravindra Ade, Prajakta
Deshmukh and Ajit Chande for their contribution in checking manuscripts and help in type-setting.

Finally, and most importantly, I would like to thank Shivangi, Shivani and Aditya for their
unconditional love, support, and patience during the editing work.

Editor
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