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EQOHR B\CLY SCLI D WASTE MANAGEMVENT | N LEATHER | NDUSTRY

Fat na Chakr aborty, RCED (LR
3/ 1CMit hesvart al a Road, Kol kat a 700046

exchange earni ng. Thi s phenonenal grovth dovi ously cal I sfor the

processi ng of enornous anount of hi des and skins. So
enviromentd polutioncontrd inlesther i ndustry hes becone anatter
of increasingeoncerninlnd a Thetami ngprocess i nvd ves pretami ng,
tanni ng and post tanni ng operations. During the process of
nanuf act uri ng, substantial anount of solidand!iquidvastes are
generated It isareadyestinatethet 1tonof vet saltedhideyields
onl'y 200kg | eat her whi | e 600kg cones out as sol i d wast es whi ch
i ncl udes rawt ri mngs and f| eshi ng, bl ue shewi ng, tri nmngs and buf fi ng
dstsetc(Fg-1).

I nd an Leat her | ndustry occupi es ani nportant positioninfore gn

Rawhide | 55181 qui d effl vent containing
(1ton) | cop 235250 kg
BOD5 100 kg
Quspended sol i ds 150 kg
Chr omi um 56kg
Sifice 10kg
Sl i d vest e and by-product s -
Lht anned
Rawt ri nming 120 kg
» Heshings 70-230 kg
Tanned
H ue sheetings 115 kg
3 Tri nmang + Shavi ngs 100 kg
200 kg | Dyedfini shedveste 2kg l
leather | BAfingdst kg
Tri nmang

FHg.-1: BEwironnental input of | eather processing.
These are a | consi dered as sal i d by-product s for vhi ch no proper
envi ronnent friend y net hods have been adopted to hand e, nani se or
wilize Hstoricaly, shavings, trimmngs andsplits fromthe chrone
tanni ng of hi des and ski ns have been di sposed of f inlandfills.
Increased | ocal restrictions or | and di sposal have encouraged t he
tanningindustry toexpl orenoreinnovati ve nethods totreat these
vesteproducts. Partlyit isbangusedfor gueandgd ainpreparaion,
| eather board andfertilizer preparation, for vihi ch chemcal net hods
aefdloned Basichydrdysis steps are a so used t o nake sone ot her
products. Gromumandaprate nfracti oncou disol a ed using () 2
w th steamor NaCH Use of Na,GQ and NaCHi n confoi nat i on coul d
produce coagul ants for natural rubber and | evel i ngagents for | eat her
dyi ng. Aci d hydrd ysi s has produce a chromumcont ai ni ng hydrd ysate
useful as aretanni ng agent.

Apart fromthese chemcal treatnents of |eather waste, it has been
denonstratedintheliteraturethat vaste products fromfleshi ngs and
beamhouse operati ons canbetreated wth enzynes at | owtenperat ure
for short period of tinetogive productswth conmercia val ues.
Ewynatictreanent of sdidtanneryvaste gai nedinportanceinrecent
past duetoenvironnental restrictioninposed ond sposal of vastes.
It isecofriendy, energy shavingandamildprocesswichresutsin
i sol ati on of nany val ue-added product s of conmercial i nportance.
Chrone shaving, treated wth proteol yti c enzyne at noder at e
tenperaturegives risetotwo va uabl e productsi . e the chrone cake
andthe cd | agenhydrd ysate. Thisprocessis uniqueinthat chronum
i sinsd ubl e under thereactioncond tion(pH8 3t010.5). Thus bath
the possi bl e coversionaf G(111) toG(M) adthepaisoinngaof the
enzyne by chrom umare averted. Chromumi sol ated fromt hese

trestnent ismainyintheformd G(3), Sneportiond thischromum
cou dbe combi nedwththefreshchroneinavari ety of tamery process.
The chrone cake nay be treat ed chenica |y to gi ve arecycl i e chrone
product. Qher uses incl ude addi ti on of recovered chrone to cenent
andnorters.

The col | agen hydr ol ysat es recovered fromenzynati c treat nent of
chrone shavi ngs finds use as i ngredi ents to produce fat |iquors,
surfactants andfillersfor | eather nanufacture. The surface action
properties of thishydrd ysates contributetother wilityinachesive
fornul ations. Thegel dd eprateinfractionhes potentia for useina
varietyindustries|ikecosnetics, printingor photography andthose
nanuf act uri ng gross pol yneri sed product s. The cal | agen hydrd ysat e
obt ai ned fromchr one shavi ng and veget abl e t anned shavi ngs find
uwesasingedentsinfertiliser. Landgopl i cati onhas shomtohavea
bereficid effect onsal fertilityandpat goth Axther i nportant
sited goicationd cdlegers hydrd ysateisannal feedpreparati on
Thi s pratei nconcentrat e contai ns about 80%prot el nand 25%essent i d
aninoaci d. Chi cken feedi ng resul ts have shown that the nutriti onal
va ue of hydrd ysed leather neal isnearlyonehd f of thenutritiond
val ue of protein-soyabean neal . Li ned fl eshings are i nport ant
byproduct s of tanni ngindustry havingagood source of protein Itis
one of thewaste availableinthewet condition. Sohy enzynatic
treat nent, good anount of protei nhydro ysate andfats are obtai ned.
Bvirtied itsreadysd dlityasvel | assitsailitytofand e, od aless,
odourl ess sd wtion, thishydrd ysate has beenwidel y usedinhair care
products, cosnetics, gel atinand ather prate nbaesedindustries.
Ather hictechnd og cd gooroechof wili zati ondf tamnery sd i dvastes
“anaerobi c treatnent”. Uht anned and t anned wast e vihi ch have hi gh
organi ¢ contert andhumdity | evel areread |y degraded by net hogeni ¢
fernentation Inanaerdhicfernentation sl idwvaste undergo enzynatic
hydrd ysisvhileorganicnatter i s attacked by conpl ex confi nati on of
bacteriainastate of syntiosis andin successive stageto produce
NH, short chainfatty aci ds, aceticacid, carbond oxi de and hydrogen.
Thisisterneda“Aci dogenesi s” andisachivedinanatter of hours by
acidfyingbecteria Snoltaneawsly, theather lovgrothratebecteria,
known as “ Mt hanogeni ¢, can produce net hane by two qui te di stinct
routes el ther fromhydrogen and carbondi oxi des as

00, + 4H, 2 CH, + 2HO

or by degradi ng acetic acidas

CH,CO0H 2 CH, + CQ,

The chromum(111), present intannery sl udges, practica |y does not
decr ease gas producti on, upto concentrations over 1000 ng/|. The
bi onass generates after net henogenesi s canbe used for landfilling.
Leat her industryinlnd aenoysthepotentia neededto gaingl obdl
| eadership. It nay have suffered anegative pubdl i c i nageinthe past
duetoneg ect of itsenvironnental responsibilityandfor vant of
adequat e t echnol ogi cal support. There i s nowa newsense of
enviromental comtnent onthe part of thetamersinnany part of our
country. It isappropriatethat theleather sector inthe country
consol i dat es the strength gai ned t hrough appropri at e envi ronnent al
actions and strives to overcone the negati ve i nage createdinthe
past. Best practicesistheneed of thelcanwhichis tobe propagat ed
adread |y awsorbedtoeragethisinage Inthiscotext, b aechnd ogy
istheony optiontobepractica tobringthelnd anleather sector
d audl |y susta nebl e through t he adopti on of eco-friend y technd og es
i nprocessi ngvater, cost, energy saving and i nwast e nanagenent .
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SLAUGHTER HOUSE WASTE UTI LI ZATI ON

Gayatri B swas
RH) Gntra Leather Researchinstitute
31C M T. Road, Kol kat a- 700046

indl isslaughteredfor neat vihichisthe' nainproduct’. Al
ather partsindud ngthehidesandskins areternedas the * by-
oduct’. Theaninal by-product canbe categorizedintoed ble
andined bl eby-products. K bl eby-products areliver, heart, torgne,
ox-tal, bran kidney, trip, inestinsadtesticdes. Theired bl eby-
products are runinal contents, horns and hooves and sone or gans
and g ands.
Edibility of courseis deternined by custons, religion, consungr
acceptance, availability of the product, econoncs, hyg ene and
pur chasi ng pover of the consungr. Innast of the devel opi ng countri es
t he pur chasi ng pover i s poor and hence nost of the soft tissues are
used for edi bl e purposes.

There are about 3600 aut hori zed sl aught er house inIndia Besi des
thistherearenanyillega slaughter house whi ch account for nearly
25%0f thetota slaughter. Innast of the sl aughter houses the ani nal
by-products arenat utilizedoptinal ly. Theamnua |osstothe country
by under utilizationor non-utilizationof theseslaughter house by-
products i s estinatedto be around Rs. 1000 crores.

Theclassificaiond annal by-productsisshominFg -1

Slaughtered
Animal

v

v v

Meat

By-products

v v

Non-edible Edible
Blood Human Food
Condemned Paunch Organs & Horns &
offals & contents endocrine Hooves
trimmings glands
Intestine &
intestinal
contents

FHg.-1: By products of atypical slaughter hone.

Hdes andskins are utilized for naking | eat her goods, footvear etc.
G een bones used for edi bl e purpose fromsl aught er houses are
availableinverynegigible-quantityinlndaandather devel oping
countries. Hwever around 500 t housand M of bones are avai | abl e
fromfa | enaninal s and neat processi ng plants but onl'y about hal f of
estinated anount is coll ected and processed. Sone of the product
nanuf act ured by t he bone besed i ndustries are g ue, gel atine, dca i um
phosphat e., bone neal , bone chart and ossei n.

The vari ous product of boneareshawmninFg.-2

Bone
Mineral Handicraf Tallow Bone
based crushing
products
Protein
based
Bone meal, Bone char, product

Bone ash, DCP (used in feed
agriculture & food industry)

¢ OSSein
¢ Sinews (used in food, cosmetic, chemical
e Bone glue & pharmaceutical industry

FHg.-2: Various bony by-products of slaughter house.

CGitledoodiscd lectedincertannetropd itanciti es by prernaceuti ca
firns for usein sone haenat oni ¢ preparati ons. Hwever innast of the
abbatoirsthebl ood i swasted as the abbatairs are not equi pped for
proper cal lection Therefore bl ood fromabbatairs canonly beutilized
inlivestock/ poutryfeedsintheformof bl ood neal . B ood contai ns
about 18-20%ary natter of whi ch 85-90 %crude protei n. Bxpect for
nethionine, bloodisrichinother essentia amnoacids. Bood can
alsobe processedintoadry product by bleadingit wth sufficient
qatityd organiccarier likericebranar dyrumnd coterts. Ths
mxture of ten suitabl y processi ng can be used as a f eed suppl enent
for poultry. Hasnaprote nobta nedfrombl ood cana sobe usedin
preparing ani nal feeds and certai nbi ochemcal s.
Traditiod |y horns and hoof's, perticu arl y fromouffd oareusedfor the
nanuf act ure of handi carfts like buttons, cutlery hand es, confs or
other fancy article. Hrnand hoof neal contai ns about 15%ni trogen
adit isadesiradentrogenfertilizer particualyinhoticdture Hrn
and hoof neal hydrd ysatefinds useinlivestock feeds, cosnetics and
inthe nanufacture of firefoamextingui shers. Anaci dhydrd ysate of
thiskeratinous proteinhasits use as aflavouring agent i n soup
concertrates.

Sl | intestines of aninal s areprocessedinto sausage casi ngs. These
are prepared fromt he sub nucosa coat of intestineof cattle, sheep
and goat. Reconsti tuted casi ngs, however are nanuf act ured fromhi de
trinmings. Srgica catgut isanother product that has been devel oped
fromintestines. Gndenmed of fal s and condenmed cancasses can be
convertedintoneat and bone neal either by dry or wet rendering
techni ques. This neat and bone neal has ahi ghnutritive source for
livestock, podtry andaguacuture.

The ani nal by-products i ndustry faces nany probl emand duetothis
thegronhof theindustryishindered Frstlythereislack of nodern
fadlitiesa theaetdrsandhenceit isnat possibletocd | ect theby-



Page-4

NEWSLETTER

VOL. 3 : DEC. 2003

product sinahyg enic namers. Asosincetheslaughter isnat carried
out inaorgani zed nanner, the anount of naterial obtainedat any
g venslaughter houseisnat insufficient quantity. Thereisalack of
techni cal |'y trai ned peopl e who coul d process the sl aught er house
vast e product s for converting t hemi nto val uabl e end product s.

Recent |y nany bi ot echnd ogi cal net hods are bei ng adopt ed t o process
the sl aught er house viast es. The process are econoncal |y viabl e and
envi ronnental friend y when conparedt ot he conventi onal net hod of
processi ng. Sone of the bi ot echnol ogi cal net hods are nent i oned
bel ow

Recent |y ensi | i ng t echni que has been used t o process rumna contents
inoaproduct mxture havingagoodtexture, aronaand pal atability.
Theensiledmxtureis kept under anerobicconditionfor aperioddf 4-
6weekstostinulatethe grovth of Lact obaci |1 us speci es to produce
lactic acid by fernenti ng carbohydrates. Another vay of utilizingthe
rumnal contentsis vernconposting. \erniconpostingis aneffective
process of recycl i ng organi ¢ vast e and farmresi dues t o i ncrease hunos
andnutrient content of thesoil. Thisasinpletechnd ogy vihi ch can
upgrade the val ue of aninal wastes. It is done by usi ng eart hworm
cowdung, partially digested|eaves and dried rumna contents. Qe
kg of adult eartwormcan convert about 5 kg of wastes per day. The

vermconpost produced not onl y contai ns nitrogen, phosphorus and
potashbut isal sorichinvitamnand grow h hornanes whi ch can be
read |y takenupby pl arts.

H conversionof keratinproduct s have been successful ly carriedout to
hydrd yse rawpou try feathers usingtwoisd atedstrains of becteria
Slidstatefernentati ontechni que wththese bacteri a have gi ven
encorag ngresu ts.

Alat o researchstill needtobecarriedout especia |y for processing
certainorgans and gl ands for produci ng phar naceuti cal and cosneti c
products. Anunier of hornones and bi ochenical s of hi gh val ue can
be prepared fromeertai n gl ands and or gans of sl aught ered ani nal s.
For thi s honever the abbatoi rs shoul d have facility for freezingor
chllingthed ands. Asospecid nethods of cd | ectionaretobe adopted
topreservetheactiveingred entsinthed ands.

The sl aught er house vastes cantherefore be utilizedto devel op a
variety of productsfor variousindstries, likethefoodindustry, feed
industry, fertilizer, chemicad , pharnaceuti ca and cosnetic i ndustry.
Mreover the utilizingthevaste products, the disposal probl emcan
betack edeasily adthe erviromenta pd [ uti oncaused by its di sposd
canbeavoi dedtoalarger extert.

M CRCBI AL PCPULATI ON AND
N TROEN H X NG PONR CF
LANCH LL SO LS GONTAM NATED
W TH HEAVY METALS

AunitaMtra, K Chakrabarti*,
Fecuty o Aricdture Glcutalniversity,
35, Bl lygange Greul ar Road, Gl cutta 700 019
D J. (hat t opadhyay
D. BCGhaCntrefor Gretic BEng neering
and B atechnd ogy, Gl cutta Lhi versity,

35, Bl lygunge G reul ar Road, Gal cutta 700 019

A (hakraborty
Depar t nent of Agronony
B dhan Ghandra Kri shi M swavi dyal aya,
P.Q NMohanpur, Dst: Nadia, Vest Bengal, Inda

efvy netal s enteringintosoil pose a severe environnental

H,grobl emand renai n several thousands of years. Insoil,
nicroor gani sns enj oy aspeci a si gnificance. Havy neta s are

knomtoseverdy affect merobid praiferaion survivd andactivity
(Babichand Sotzky, 1985, Badth, 1989).
Svage sl udge nay i nprove soi | fertility but thereis concern about
effect of sludgeneta sonsal nicroorgani sns, andnicrai a processes
includi ngnitrogenfixation (B ookes, 2000; Mrenoet a., 2002). In
contrast to sevage sl udge, nuni ci pal sol i d vaste refuse, al though
contai ns heavy netal s (Shirdipur et a. ,1992), inproved nicrobi a
parangtersinshort termstud es (Rerucci, 1992 Pascud et d ., 1999).
Long termeffect of nunici pel sol i dvaste ref use onnicroorgani sng i s
practi ca 'y unknom.
Recent |y, Kol kata Mnicipal authorities have venturedto convert the
solidwvastes, dunpedinthecenturyd dlandfill siteat theeastern
fringes, intoconpost. Thisisbeingdonefor environnenta concerns
andtousethevastes for resource recovery vl e effectively d sposi ng
thenui sance. Qaniyaet al . (1998) reportedthat thesals of Kol kata
Dhapalandfill siteare heavily contannated wth heavy netal s. Thi s
study vas conductedto get aproj ectionof the | ongtermeca ogi cal
i npact onthe soils foll ow ng use of these conposts by way of

quanti fyi ngthe organ smpopu ationlevel interns of nunbers of tota
becteria fug, nitrogenfixersandntrogenfixingpoer inrd aionto
the heavy netal s present inthesail s.

Thelandfill soil's contai ned nuch hi gher sand (45-84% andl ess sil't
(2-14% thanthe nornal agricultura soil ALV (sand 29 silt 63%.
Bxcept LFS(419%, generd lythelandfill soils had | over clay than AV
(34 9%. The source of hi gher accunul ati on of day i n LFSwas possi bly
through sevege vt er irrigetion ThepHof thelandfill soilsvasinthe
rangecf 6.9to7.45, whichind catedstabilizati onand net hanogeni c
statedf thevastes (Forstner et d., 1991). Thehi gher ECvd ues of the
landfill soilsthanthe AVsol was duetothe presence of di ssal ved
saltsinherent to MW The ALV, LFGand LFCsoi | s had hi gher and
statisticalysignificant (P0.05) ECval ues than LFSand LFPsai | s.
The organi c-Ccontents of thelandfill soilswere3-6tines norethan
the AVsa |l duetothe presence of hi gher anount of organicnaterid s
inMBWV The organi ¢ -Cstatus anong the l andfil | soilswereinthe
order of LFOLFGLA>LFSvhi chseenedtoberelatedtothehistory
o ladfillingwthd fferet typess of sdidvestesadcautivaionsystens
fdlored ThelFCsal reg steredthehighest vduesof tatd N availdd e
Pand carbonate vhi | e AVsoi | recordedthe l ovest. Results of these
studiescorroboratedwththefind ngs of Qaniyaet . (199) a the
Glattaladill ste

The naxi numand mni numconcentrati ons of total heavy netal s vere
detectedinLFPand AVsai | s respectively (Tabl e ). (Gonparing LFC
and LFSsoils, thetotd Zncontent vas higher intheforner and Gy,
Foand@inthelater. Thevariaioninthetotad heavynetdsinthe
landfill soilsvasduetotheheterogeneityinthevestenateriad s dunps
a therespectivesites over theyears. Aongthe heavy netd s stud ed,
total Zncontent was highest and Githelovest inthesoils. The Zn
and Focontentsinthelandfill soils were higher thanthe proposed
naxi numconcentration of heavy netal salonedinagricutura soils
treat ed wth sewage and sl udge by t he Eur gpean conmuni ty but wthin
acceptabl elinnts proposed by UBA(B ookes, 2000). Anal yses of tatd
heavy neta sreveal thenetd loadandlike y extent of po I utionthet
nay ari se fromconpost ed- MBABppl i cationtosal. Thelandfill soils
differedinrespect of the contents of bicavail abl e (DIPAand vat er
sd udl ) forns of heavy neta s (Tabl e 1). Veter sol ubl e Gl vas beyond
cetectionlinit inthesoilsstuded Aangthehicavailad eforns, DIFA
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extractad e Znand vat er sol ubl e Fbwere predonminant. Resul tsindi cated that conpost deri ved fromsuch MBAfght i ncreasethelabil e netal s
loedinsa |l ongpdlicationtoland

Saisticdlysigificat variaionin becterid, fugd ad aerddic, heteratraphic, dazaroghocoutsasve | as Nfixi ngpover of sail vas evi dert
(Tde2). The AVsal recordedthel onest microbi d popu aionand Nfixi ng poner conperedtothelandfill sails. Therevere hovever, variations
inncroaa popu ations and nitrogenfixi ngpover anangthelandfill saoils.

H ghest popul ati onof fungus, di azotrophs and Nfi xi ng pover vere observedin LFGsoi|. Athough LFCsal | recorded hi gher bacteria court, it
vesstaisticdlysimlar tolFGsal .

Ntrogenfixing pover of thesoils correspondedtothe heterotrophic nitrogenfixing popul ation. There are sone datato suggest that both
het erot rophi c and non-synii ati cnitrogenfixationvwou dbesuitabl etestsfor soil pol | utionby heavy netal s. Brookes et d . (1984) and Lorenz et
a. (199 foundthet heavy netal s cl osetoor [ essthancurrent pernitted European Gmmanity | innts, decreased heterotrophi cnitrogenfixation
up to 90% n sevage anended soi | . Qhthe other hand, Rother et al . (1982) found no consi stent effect of heavy netal sonnitrogenfixation They
op nedthet thenast i nportant factor determningnitrogenfixationactivityvesinsteadsoi |l noisturecotet. Inspited thehigner heavy neta s
content, thehigher nitrogenfixingpopu aionandnitrogenfixingpover of thelandfill sols comparedto AVsail cod dbe explaned by thefact
that thebecteriainthelandfill solsvereadgptedtopotentialytaxi c concentrati ons of theheavy netal sor thet thenetd s vere present innon
toxicforns (Rother et a., 1982). To erance and adaptati on of the nicroorgani sns to heavy netal s are conmon phenonena and t he presence
of tolerant fungi and bacteriainpol | uted envi ronnent s has frequent | y been ooserved (B3t h 1989).

Table-1: Metal concentrations of soils (average of two years dat a)

Kl Tad DIPAextractabl e Vét er sol ubl e
Zinc Copper Lead Cadmi um | Znc Copper Lead Cadm um Znc Copper Lead Cadmi um

ALVA 46 36 24 0.23 2 5 2 0.006 0.009 009 02 BO g
LFsP 436 347 321 103 R 8l 65 0.71 0.29 25 149 BDL
LFPC 609 377 374 17.9%5 % 86 76 3.09 031 25 159 BDL
LFcd 576 341 338 10.45 54 47 39 0.55 01 0.74 0.57 BDL
LFCE 555 300 269 9.7 58 48 11 0.68 015 115 078 BDL
LSDL (P<0.05) (11.35 16.97 7.4 125 401 47 368 004 0.008 0.033 0.024 BDL

a Nrmd ayicdtud dlwid sal.

b Ladfill sal irrigaedwthsevageve er.

c ladill sal irriggedwthpodveter.

d Llandill sal gonnggass.

e ladill sol wthaorcherdintercroppedwthnai ze

1 lesst sigificat dfferece

g Blowdtectionlinnt.

Table-2: Mcrobia popul ationand nitrogen fixing power of soils (average of two years dat a)

Kl Tota bacterid Fungal Nfixers N-fi xi ng power
count count count (nyNg-1soil)
(gr1lsail x106) g1soil x104) g 1soil x105)

ALVA 31 43 81 4.44
LFsb 42 84 118 5. 74
LFPC 4 80 2 523
LFcd 64 113 158 7.04
LFCE 65 87 145 6.6
LSDL (P<0. 05) 23 209 10.52 04

a Nrmd ayicdtud dlwid sal.

b Landfill sal irrigaedwthsevegeveter.

¢ ladill sal irriggedwthpodveter.

d Llandill sal gonnggass.

e ladill sol wthaorcherdintercroppedwthnai ze

1 Lesst sigificat dfferece

g Bdowdtectionlinnt.

Qrrelation

Tatd becterid, fungd, nitrogenfixi ngpopu aiosandnitrogenfix ngpover of thelandfill soil swereinnast cases negatively corre aedwththe
heavy neta species (Table3). Thenegetivecarrd ationco-efficients (r) of thebicavai | ad e (DPAand viat er sdl Lkl €) heavy netd s vere greater
andstatisticalysignificat thanthetota heavy netad sinnest cases, particuarlywthtotd becteria count, nitrogenfixingpopd ationand
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nitrogenfixingpover. Incasedf funga count, honever, nostatisticaly signficant assod ati onvas dservedwththe heavy neta speci es. Hroki
(1992) doservedthat anongthe nicrobial popul ati ons, the degree of to eranceto heavy neta s appearstobehigher infung thanbacteria The
negative correl aionco-efficients of water soludleneta sweregeneral ly greater than DIPAextractabl eformintheir associationwththe
mcrabid contsandnitrogenfixingpoer. Thissignfiedthet wththeincreaseinbicavailaiility, theheawy natd sexertednareinhibitory effect
onthese parangters. Theresults suggestedthat | ongtermapplication of conpost derived out of Kol kata nunicipal solidwaste shoul d be
carefullynonitoredwthperiod ¢ ecd og cal assessnert.

Table-3: Qxrrelationmatrix (r) between mcrobial paraneters and heavy netal s speciesinlandfill soils.
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Total becterid Fungal NF xers N-fi xi ng pover
Par anet er count count count o sal
(g-1so0il x106) g1lsoil x104) glsoil x 105 (nyNg-1ovendry soil)
Total Zn 0. 401 N&** 0.220 NS - 0.001 NS 0.113 NS
DTPA Zn -0. 983" - 0.728 NS - 0.953 - 0.971*
Total Qu - 0.742 Ns - 0.185 NS - 0.730 Ns - 0.689 Ns
DTPA Cu - 0.981* - 0.720 NS - 0.958* -0971
Vét er sol ubl e Qu - 0973 - 0.813 NS - 0.943 N5 - 0.973
Total Pb - 0.570 NS 0. 063 NS - 0.542 NS - 0.488 NS
DTPA Pb - 0.942 NS - 0.715 NS - 0.982* - 0. 980
Vet er sol ubl e Pb - 0. 969 - 0.812Ns - 0,958 - 0.983*
Total i - 0.544 NS - 0.441 NS - 0.818 NS - 0.745 NS
DTPA Cd - 0.542 NS - 0.529 NS - 0.843 NS - 0.774 NS
a Mtsgificat.
*  Gonficat a 0.06P
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M vekananaoa I nsti t ut e of B ot echnol ogy
aditsactivities

i gekananda | nstitute of B otechnol ogy vas establi shedin
the year 1990w tha proj ect Technol ogy Devel opnent and
Cenonstration R g ect onB ofertilizers-BA&Ad | af unded

by DB T, Governnent of Indiaandthe objectives vere-

) Qletionisdaion prificaion adsdediond regm
speci fic BRAstrains

@) Toproducestarter cutureadprovidenaterias
particu arlytofarners of Vst Bengdl

i) Toserveasquaityassurancecentrefor thenateria
produced by the farners.

(y Denonstration, training and avareness bui | di ng on BA
technd ogy

The achi evenent of the project ledtofurther progranme on MWP &
INVlandresul t of the prg ects are qui te encour agi ng.

Fol | ow ng progr anmes ar e nowbei ng per sued.

(a) Programme on Biof ertilizer Technol ogy

Aregiar cdlectionandsd ectiondf dfferet bhidfertilizersarea
conti nuous progranme apart fromnai ntenance of tata 449 strains
of different biofertilizers (6 spp. of Azolla 384 of B3\ 10 of
Rhi zobi um 14 of Azot obacter, 35 of P PV). The si gnifi cant
addi tiontothisworkis VAM(\Vesi cul ar Abuscul ar Mcorrhi za).
VAVstrains areincl udedinour cd | ectionrecently adeffortsare
bei ng nade to produce i n nass thi s inportant organi sm Thi s year
4,265 packet s of bi ofertilizers (Azot obacter and R zobi um) vere
distributed anongst thefarners. It isof i nmence satisfactionto
statethat the Azdl | atechnd ogy has becone anintegrated part of
the paddy cul tivation practi ces anongst a good nunter of farners
of south 24 Pgs and t o sone ext ent anongst t he farners of
Bur dvan, Nadi a, Mdnapure, North-24 Rys, Hwah, Hogly, Rurulia
and Bankura. The proj ect work on “Devel opnent of a Mdel for
Azollaltilization Technol ogy i n Deep Vit er R ce Syst emof
Sundarban Area, Veést Bengal " has been conpl et ed successful |y
and Azol l aproductionunits have beeninitiatedinsevera gram
panchayat s i n South 24 Parganas. Total 308 farners wereinvol ved
inthi s progranme and 630 bi ghas of | and cane under the cover of
Adla

Theworkonsa | testing, fertilizer recomendati on, ddliveringthe
reconmendat i onto the farners and enpl oynent generati on through
this progranme i s one of the nost inportant aspect of this
pr ogr anme.

Recently, ve haveinitiated progranmes onvernicu ture, the a mof
vhi chistohel pfarners to produce eart hvorng and ver i conpost .
(b) Programme on Biopesti ci de Technol ogy

Last year, the progranme on neemsupported by UNOPand Mni stry
of Ghemca s and Retrochemical s, Gvt. of India vesintiated and

about forty tons of neemseeds were col l ected. Throughthis
progr anme about 5000 nan days enpl oynent were gener at ed
(vorthof Rs. 2 41akhs) out of vhich 774 arefor vonen. The ai mof
the progranme i s to pronot e t he use of envi ronnent friendy
bi opestici deavai | dd efrommet re.

(c) Programme on Pl ant Tissue Qulture

Thirteencul tivers of banana are bei ng nai ntal ned under cul ture
conditionaswell asintria plots. Thevarieties are Bai schada
Kachakel ", “Mrtanan”, “Chanpa’, “Gant Gverner”, “Robusta’,
“Red Banand”, “Pachanandan”, “Rasthali”, “Nont han”, “Nendran”
Inthisyear, 10,000 pl antlets were produced and suppliedtothe
farners. The concept that hardeni ng can be a source of i ncone for
thevillage!level vwonenis nowestad i shed throughthi s programe.
Orvcanpus trainingonprinary hardening of thebattledp antletsis
ogani sedfromtinetotine Totd 8500 antlets have beensupdl i ed
toTripuraGuwt. (Throughthe WB Gvt.) Anewproj ect sancti oned
by DT entitl ed “Establ i shnent of papayatissueincultureand
standardi zati on of its nicro-propagati on nethod for Sundar ban
area, WB"” isbeingtakenupfor inplenentati on. The a mof the
progranme i s tonake it atechno-econonical |y vi abl e opti on.

(d) Programe on MishroomTechnol ogy

Qr effort i stopronate noshroomeu tivati onas avi ad e source of
i ncone t hrough out the year. The work i s bei ng carried out on
Qrster (Heurotus spp), paddy straw( Vol variellaspp.) and nil ky
vhite (@& ocybespp). A present 2strains of 12spp. are being
naintainedinthelaboratory. Inthisyear total 1.OM of fresh
nushr oomwas produced i nour Departnent and 17,260 packets
of spawn vere suppliedtothe grovers. The Sundar ban Devel opnent
Bardisaclosecdlaborator of theprogramne. Theprg ect entitled
“Denonstration of Qster Mishroom@il tivation Technol ogy as a
sour ce of i ncone anongst the ST ST popul ai onof Kultali B ock of
Sundar ban area, Vst Bengal ” supported by CBT i s successful |y
conpl eted. Through this programe 222 peopl e were trai ned and
supported for the producti on of Qrster nushroomt hroughout the
year inkitadi bock Inthish ock 389 denanstrati ars vere organi sed
for theavareness bui | d ngprogramme. Theprg ect entitled“Fed
level optinnzationof cultivationtechnol ogy of the nushroom
Gl ocybe i ndi caas astabl e source of i ncone for the peopl e of
Sundar ban area” funded by CBT i s present|y bei ng continued. The
aimof the progranme istooptimsethefiel dlevel cultivation
techni que of thi s nushroom

(e) Programme on Vocational Trai ni ng

MBiscotiningitseffort onconductingvocati ond traningsinthe
fieldof biotechnol ogy. The Trai ni ng progranme under UNCR DST
support i s bel ng conti nued and expect ed t o be conpl eted a the end
of thisyear. Dstingui shedscietistsfromseverd irstitutions have
extendedtheir kindhel ptous for successfu i npl enentationof the
pr ogr anme.
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Gt act 12902 Mygnol i a i ve Tanpa, A 33612
WR_http://wwv naf fi tt cancer center. com

Bescription Thepurpose of this neetingistofoster exchange of the nast
recert find ngsandidessinna ecd a targetsfor cancer thergyy. Secid
enphesi sw! | bep aced onbri dy ng besi ¢ sci enceand dlincd researchto
create newcd | aborati ons betveend sciplines. Qrferencew! | i ncl ude
keynat e spesker, recepti onand benquet di nrer, sessionlectures, short
tdks, cdl fo detratt adpste sess o edilitsadsed nad fadtias.
Freetine hes been set asi defor netverki ngwth cal | eagues fromaround
theverld
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Descri pti on Renech 2003 s the prenner rened ati ontechnd ogy trans-
fer evert far enviromentd professiond's, enconpessi ngthelatest i mo-
vaiosinsal andgoundna er rened aion

Qrer 250 del egat es fromacross North Aneri ca are expectedto attend
keynat e speeches and 40techni cal presentati ons. Tobe hel di nconj unc-
tionwth the Smposi umi s anenvironnentd industry trade exhibition
Renfech 20031 s brought toyou by the Brwi romnental Servi ces Assaci &
tiond Aberta(E5%.
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Koust ubh Panda, Ranaj oy Chatt opadhyay,
Dhruba J. Chatt opadhyay and Indu B. Chatterjee
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Engi neeri ng and B ot echndl ogy and
Departnent of B ochemstry, Gl cuttalhi versity

Q@leed Siere Gauta Ida

invitroresutsind catethet cigarette snoke i nduces

0xi dati onof hunan pl asna prot el ns and ext ensi ve oxi dat i ve

degractiond theguineap glung heart, andliver mcrosonal
prate s, vhichisa nost conpl ety preventedby ascorhicacid Inthis
peper, vesubstatiaetheinvitroresu tswthinvivodservatias. W&
denorstratethet exposre o subdinicd o narg ral vitamn Gddfic et
Qui neapi gs toci garette snoke causes axi dati onof pl asna
praemnsasve | asextensivead dai vedegradeti ondf thel ungmicrosonal
prate ns. Goarette snoke equosred soresu ts insoned scernibl e dam
age of the heart nicrosonal protei ns. The oxi dat i ve danage has been
nani fested by
5 PAE, accunol ationof carbonyl andbityrosine, aswvell as|oss of
tryptophanand proteinthia s. G garette snoke exposure al so i nduces
perad ceti onof mcrosonal i pids as evi denced by the fornati onof conj -
et ed di enes, nal ondondi al dehyde, and f uorescent pignent. Ggarette
snoke-i nduced oxi et i ve danage of prace s adperoxi dtiondf lipids are
acconpani ed by narked dropintheti ssue ascorbetel evel s. Fratei ndam
ageand|ipidperoxidaionarea soservedincigarette snoke- exposed
pai r-fed gu neapi gs recei ving 5ngvi tamin Ganinal / day. However, com
pleteprotecti onaga nst pratei ndanage and i pi d peroxi dati onoccurs
venthe guineapigs arefed 15 ng vitaminQ ani nal / day. A'so, theci ga
rette snoke-i nduced oxi dat i ve danage of prateinsandlipidis reversed
after d scortinueti onci gar et t e snake exposur e acconpen ed by ascorbet e
thergpy. Theresuts, if extrapd aedtohunans, ind catethat conpera
tivelylarge doses of vitanin Cnay pratect the snokers fromci garette
snake-i nduced oxi dat i ve danage and associ at ed degenerat i ve di seases.
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