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Kunhi,A.A.M. Biotechnological approaches to pollution control. Talk in English, broadcasted
on 4™ April 1997 at 9-16 PM by All India Radio {Govt. of India), Mysore Station

BIOTECHNOLDGICAL APPROACHES TO POLLUTION CONTROL

A.A.M. KUNH1
Department of Food Microbiology
Central Food Technological Research Institute
Myvsore 570 013

In recent years particularly after the Rio de Geneiro
Conference there has been an everincreasing awareness in our
country about the environmental pollution and deterioration
and the immediate need for protection of tLthe fragile
ecosystem. Environmental pollution is a global phenomenon and
is more severe in developed countries. The Western world was
fast to wake up, after the publication of the book The Silent
Spring by Raechel {Cargon in 1982, which revealed the alarming
and stunning facts &about the damage caused by the
indegscriminate uge of agricultural and industrial chemicals.
These are largely the pesticides and herbicides. The Western
countries immediately banned the use of organochlorine
pesticides such as DDT,BHC etc. in early 18708 and other
chemicals such as polychlorinated biphenyls, later. However,
it is most disturbing to know that 2ll the third world
countrieg including India are still continuing to use most of
these dreaded chemicals, even now, in agriculture as
ingecticides and in health programeses for mosguito control.
By now, according to an estimate, more than 60 million tonnes
of BHC and a simiiar guantity of DDT have already gone into
our environment, since 1940s. Begldes these, several
thousands of tonnes of other pesticides such as heptachlor,
aldrin, dieildrin, endosulfan and others have also been in ugs
in sgriculture in our countery for the last several years. (Of
course, it ia  heartening to know that our Government Iis
pianning to enforce a total! ban on these chemicalsg, shortly).
All these chewicals are highly recalcitrant and persistent
and get accumulated in the environment. Our complete
environment including soil water and the atmosphere is highly
polluted with these pesticide residues as well as other
industrial chemicals. Almost all the food we eat, and the
water we drink why, &ven human milk cantain alarming levels
of pesticide residues. Almost all pur rivers are heavily
polluted and the soils are ioaded with chemical residues. It
iz a wvery serious problem which has to be addressed
immediately. But how? Effective and rapid methods tor
elimination of these compounds from our soil and water have
to be developed. Conventional treatment technolgies have been
proved to be not very effective in eliminating the new
generkation chemicals.However, biotechnological methods offer
promising solution to these problems. Biotechnoleogy involves
the uge of living systems such as microorganisms.
Microorganisms are very small living organisms found
ublguitously everywhere in nature. Soil, particularly fertile
soil, is replete with different groups of wmicroorganisms.
Isolation of potent microorganisms from nature and thair
improvement in the laboratory by manipulation for rapid



mineratization of these compounds hold the key. In Central
Food Technoiogica! Research Institote, Mysore regearch has
been going on for the last six to seven yeare to find out
methods for elimination of pesticide and other chemical
residues. CFTR! got interested in this area because of the
serious problem of contamination ot food stuffs with
pesticide residues. Now, it has come out with very potent
microbial mixed cultures which can degrade signitficantly high
levels of BHC residues. These cultures can succegsfully be
deployed for bicdegradation and elimination of the four major
isomers of BHC, that are generally present in the commercial
preparation and ubiquitously found in the environment.

CFTRI has also isolated sgeveral potent bacterial
cultures that can effectively degrade fairly high
concentrationsg of DDT residues. Technologies for treatment of
soil, water bodies, and industreial s2sffiluents are being
developed.

Fast developing chemical and pharmaceutical industries
have also contributed a5 great deal fto the environmental
pollution. A number of chlorinated and other substituted
aromatic coampounds, phencl and various substituted phennliecs
and myriads of other chemicals are a major threat to aguatic
lifte as well as a cause nf pollution of soil and ground
water. Petroleum refineries, several petro-chemical based
industries, coal and coke gasification plants and a wide
range of pharmaceutical industries pump out thousands of
gallons of 2ffluenta contaning poliutant chemicals everyday.

CFTRI has developed technologies for elimination of
phenol, nitrophenois, chlorophensls, chlorobenzosates and
several other aromatic compounds from industyial effluents
and seoil. Very potenit bacterial cultures that can degrade
high concentrationg of thesge compounde have been isolated and
developed in the  laboratory. All  these technoleogies are
available from CFTRI to any enterpreuner or Government agency
for exploitation.

Iin oconclusion 1t could be sald that biotechnological
appraoches exploiting the unigue ability and versality of
microorganisms to degrade toxic chemicals have been proved to
he wery effficient and economically feasible for finding,
atleast, partial sclutions to environmental pollution
problems.



