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Environmentd  Biotechnology utilizes variety of organisms tc
improve environmental qudity. These improvements include
preverting the discharge of pollutants to the environment
cleening up contaminated environments and generating vauable
resources for human society. This is truly unique as a technicd
disdpline

Environmenta  biotechnology is higoric and eminently modern.
Microbiologicd  treiment  technologies devdoped a  the
beginning of the 20" century, such as adtivated dudge anc
anaerobic digedion. At the same time new technologies are
condantly introduced to address contemporay problems, such
a deoxification of hazardous chemicds the development of
new crop plants and crop protectants which will influence the
ue of land and our ability to feed a growing populdion. The
replacement of the “dirty” manufacturing process by clea
biotechnologicd drategies can ds0 be regaded as ecofriendly
technology.

On the whole, environmentd biotechnology means the specific
goplication of  biotechnology to the management o
environmentd problems. It encompasses aspects of naturd
Dept. of Environmental resources management, the treatment of waste and control of
pollution.

Science

Need of this Study:

Man can not be conddered in isolaion from his environment. Changes of the rdaionship between mar
and his physcd environment depend to a large degree of changes in the organizetion and ams of
society. If  man is to escape from a gtuation in which much energy and resources are devoted tc
correcting past migakes, his am must be to build a society that is intringcaly compatible with its
environment. The need to control pollution and the desrability of conserving the ecology ad genetic
richness and dso the naiurd beauty of the Eath should be duly emphesized. The Environmenta
Biotechnology for balanced development of nature.

visit us at http://www.kuenvbiotech.org
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Maj or Areas of Recent Devel opnent

In recent years, condderable development in terms of R&D and its gpplication in “Environmenta
Biotechnology” has been made aound the world. The mgor aess of gpplicaion ae microbid

biodegradation of pollutant, devdopment of new biofud

technology, development of gppropriate

technology for biofetilizer and biopedicides production and its use in the fidd of agriculture and dsc

horticultures, production of sngle cell protein etc.

Future Prospect of R& D and application

Enormous attention is currently paid on enhanced activities in teems of R&D and its application ir
Biotechnology. The sudy of pollutant degradation and detoxication process in indudrid sector ir

particular is of paramount importance.

NEWS

Environmenta Information System (ENVIS) wes established
in 1984 as a nework of Information Centres. ENVIS is &
network of information planned by the Ministry of
Environment and Forest, Government of India, New Dehi on
different subject aess. EMCB-ENVIS on Environmenta
Biotechnology was edablished a the Depatment of
Environmental Science, Universty of Kayani, Nadia741235,
West Bengd in June 2002. This is the first newdetter of our
ENVIS Centre published to highlight the current topics of
interest on the concerned subject.

Biotechnology Policy in West Bengal
Since 2002, Depatment of Science and technology,
Department of Commerce and Industries, Gowvt. of West
Bengd ae involved in ensuring sdentific and technological
improvement of West Bengd’s human resources. Ther am at
cregting a drong infragtructure  both  for  research  and
commercidization on biotechnology. They intend to launch &
mgor wel directed effort for generation of products, process
and technologies to enhance the cost effectiveness and

productivity —of agriculture, modern medicine,  pollution
control, biodiversity conservation and bioindustriad
development.

Current Activities

| naugur ati on

The centre was formdly inaugurated by
Prof. Nityananda Saha, Honarable Vice-
Chancdlor, Universty of Kayani, in July

g" | 2002 a the Depatment of
Environmental Science, Univasty of
Kadyani, Nadiaz West Bengd. This

function was wdl atended by eminen
persondities of the Univeraty.

7? Database creation on Environmental Biotechnology on the areas of :
& Conventional Waste Water Trestment Strategies Using Biosystem

&5 Biotechnological Methods of Pollution Detection

& Biotechnologicad Methods of Pollution Abatement

& & Biotechnology and Biodegradation
&5 Biohydrometdlurgy and Biomining

& Gendicaly Engineered Microbesin Biotreatment of Wastes and Environmenta Safety

#& Ecofriendly Bio-products for Environmental Hedlth
e Environmental Biotechnology in the 21% Century.

?7? Transfer of database to website for user purpose;

33

Internationd)

Future plan

Collection of new itemsfor publication in newdetter of ENVIS Centre;
Egtablishment of linkage between R& D Ingtitutes and user agencies (both nationd and

Crestion of newdetter in regiond language for promotion of knowledge base on the subject concerned.
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Bl OREMEDI ATI ON | N THE PERSPECTI VE OF ENVI RONVENTAL POLLUTI ON ABATEMENT

S.C Santra
Depart ment of Environnental Science
Uni versity of Kalyani, Kalyani-741235
Nadi a, West Bengal, I ndi a

Environmental pollution abatement by usng microbes and higher organisms is now a veay widdy
accepted means, which is often refered to as "Bioremedidtion” or "Biotrestment”. Land and water
polluion caused by indudrid effluents or ar pollution caused by indudries, trangportation or by
anthropogenic activities could be amdiorated in a much better way by biotreatment processes. Stresc
tolerant microbes or higher organisms either degrade the toxicants or absorb the toxicants and transform
them into non-toxic organic forms. Now in most of the polluting industries, there are combined process
of chemicd and biologica trestment facilities. This process is efficient and ecofriendly.

A good number of trids have been made currently in different indudries for removad of phenols
cyanide, furfurd compounds by using different categories of microbes. Smilarly macrophytic plants
were capable of treatment of waste water in terms of remova of BOD, COD, nitrate and phosphate.
Some in-vitro trids have been made for screening of tolerant plant pecies suitable for fidd applicatior
in congructed wetland. Bioleaching of metals from indudtrid dudges was dso atempted for recovery of
precious metals.

Screening of tolerant microbes or higher organiams suiteble for different  types of bioremediatior
proceses followed by appropriate designing of biotrestment fecilities like ETP or BOD plant is a very
important aspect of commercid gpplication. In the long run genetic modification of organisms may adsc
be required for more efficient and effective trestment/abatement processes.

Bioremediation is defined as the use of microorganiams or green plants to remove pollutants from the
environment or to renders them harmless. Severd comprehensve reviews have been written on this
subject, summarizing many important agpects of this nove technology (Chaney e d 1997, Cunninghar
and OW, 1996; Sdt e d,1995). The badc idea of use of microorganiams or plants for environmenta
remediation is very old and can not be traced to any particular source. However, a series of fascinating
soientific  researches  combined with an interdisciplinary resserch  goproach have dlowed the
devdopment of this idea into a promisng, cost effective, and environmentaly friendly technology. This
technology can be gpplied to both organic and inorganic pollutants, present in solid subgrates (eg soil)
liquid substances (eg water) and the ar. On the whole, the broad areas of bioremediation can be
discussed (with some experimentd data) into the following aress

Bioextraction / Phytoextraction: The use of pollutant accumulating microbes or plants to remove metals
or organics from soil by concentrating them in the harvestable parts.

Biodegradatiort The use of plants and associated microorganism to degrade organic pollutants;

Rhizdfiltration: The use of plant roots to asorb or adsorb pollutants, manly metds from waer o
agueous wadte of streams,

Phytogiabilization: The use of plants to reduce the bioavallability of pollutants in the environmernt;

Vaoldilizetion: The use microbe or plants to volatilize pollutants,

Airdnk: The use of plants to remove pollution from ar ether as a Ste of particulate filter or as €
pollutant gas Snk.

Among these phytoextraction of metds biodegradation of aometics and other organics is a very
common technology often adopted commercidly in many countries.

Bioextraction, Phytoextraction, Bioremediation: There are two basc drategies of phytoextraction /
bioextrection that ae currently beng devdoped: ()Chdae assisted phytoextraction (i.e inducec
phytoextraction) and (b)long-term continuous phytoextraction. There are very few rdiable reports of
natural  bicaccumulation of toxic metds like leed, cadmium, arsenic and radionuclides etc. by different
plant species. But it was possble to demondrate that accderation of accumulation of such metd like
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cadmium, nickel, zink, copper €c. is seen after addition of EDTA/EGTA or some organics like citrate in
the field condition (Blaylock et d 1997). On the contrary there are a couple of plants which are capable
of accumulating metds on a long term basis as hyperaccumulation forms, though the ecologicd role of
such metd hyperaccumulation is unclear. However plants must possess an efficient mechanism for the
detoxification of the accumulaied metd. There are a few mechanisms of metd detoxification by the
resdant gpecies, these ae cheation, compatmentdizetion  biotransformetion, and cdlular repait
mechanisms. Chdation of metd ions by specific high affinity ligands reduce the solution congruction of
free metd ions Two mgor classes of heavy metd cheating peptides are known to exig in plants
metdlothioneins and phytochdatins. Metdlothioneins are gene encoded low molecular weight cysteine
rich polypeptide found in many tolerant plant species (Robinson et d 1993, Sdt e d), axc
phytochdains ae low molecular weight, enzymaticadly syntheszed cysene rich peptides known tc
bind cadmium and copper in plants (Rauser; 1990, 1995, Robinsan et d 1993, Steffens, 1990).

In addition, metal may redisributed and accumulated in various cdlular compartments ether in bounc
forms or precipitate as sdts Sometime toxic meds like chromium, sdenium and arsenic can be
reduced in plants by chemicd reduction of the dement and / or by its incorporation into organic
compounds (Ortiz & d, 1992, 1995). However there are couple of plants which are dble to volatilize
metas viz sdenium, arsenic or ever mercuric ions (Zayed and Terry, 1992, 1994).

The use of plants to cleense water contaminaied with organic and inorganic pollutants dates back
hundreds of years and has been the basc for the present use of condructed wetlands in tregting
municipd and indudrid waste dreams (Hastman, 1975). In addition, the role of rhizospheric micrc
organisms in detoxification processes can not be ignored (Waton et d 1994).

CASE STUDIES: At present phytoremedation of metds and organic may be approaching
commercidization. A good number of fidd trids has dready been made only the future can tel
whether bioremedation will become a widdy accepted technology. However it is clear that the
utilization of the remakable potentid of green plants to accumulate dements and compounds from the
environment and to peform biochemicd tranformations is becoming a new frontier of plant biology.
Some goplications of fidd sample of wagte-water trestment by micro-organisms were described ir
recent years. In tannery industry, wastewater contain very high amount of hexavdent chromium. Ir
recent years, severd chromium resgant microorganisms have been isolaed from diversfiec
environment. Biosorption and biotranformation of Cr(VI) to nontoxic Cr(lll) was reported in severd
cases (Bhide etd, 1996; Luli etd 1983; Ul-Hag and Shakoon, 1998, Das and Santra, 2001).
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