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ABSTRACT
Envnonhcnt.lpoUution isone of$e mosr d mcut chr engG faced by mankiid roday.
Thc one tha| dnccdy .ffecB hunan hcahh b rhc f6d poltution which h6 its rcots ir soil
cnd wr$r, Th.r. !rc cenoir rood itcmsrhich crc sn cssnlialp.,tofourdi.r tikcwh..t
tlour, ell, t.a. hilk..ice. worq crc. Sircc miik is poduced &om cov,s f@d, it witr b.
contmin .d by.ntlhing thar lh. odc or, Thc mos ddgeous ofuee conrrnins s
e thoe lhrt {nrct h. crcwd b, ordinrry rutrc s ond thce includc toxic hovy
dlq Fticidci homret p.dircd org&ic po ubts(pops. sE drug\ dc
Havy o.$b &, pcsicid6 gain cm.y inro d,ny milk rhmush ihc {ticr oflh. @ftt. or
drintins {.tci tlqvy nclals and pcnicids !rc kmw. ro p6due lo.e r.m loxh cr.cls
on human body 6lhce subsLnc6 arc srorcd ii vlrious lisrs lnd o.gans ofbody aid
shou bio.@unulation_ TtEEforc rhcrc h r djrc nc.d ro !$en,i. shdh.r to:ic h.!vy
mclals and pcsticides .rc presn. in dairy mitk in rhis arca. As such lhk research was
derirn.d wirh thc objdive to as$ common roric hsvy nerah likc c.ddtum_
chbnium, spp.r, cobalt. lcad and nickct lnd tiD.phitic pesticidcs Likc cyD.rn.rhrin.
chlorpyrifos. rnd p.ophcnolos in dany mitk nrd in 0nimot tc.d a.d comparc ficm virh
lhur 6rinum rcsidlc limits(MRt,s) md tind corctdion. irary.
ll w.3 . cos.srionrl srudy cdied out in pcahrwe dirrid. Thc drny f.n, w.c
$k t.d dndonly 6'oh 3 urb€n.nd 2 runtrrc6 ,1 lo|!l otzo nilk smphs l@
o.lyz.d. out ol which t0 wcE ofow mitk (lo urb6i and 20 dEr). tO of Nro,iz.d
m'lk aid lO of dry milk. Thc pm..durc etrici out tor !6ricid6 w thrr tiouid
rrr'*rirtr h), Qul ( hr'R\ ui \A durc Inn r rhcn Cb ( hrom!tuBirthJ . V$s
Spalomdry w6 used rt lh€ end for dcrerion. 'rlc ploeduE adopr.d br bxic hc,vy
melals was wcl ditcslion wilh nilric lcid and Ct Md hcaljig at 2OO.C on a hol Dtdcrollo!cd b) !n0 Jsi,or l or'c ab\o'prolsnrd@'ncr'J
Allheflvy hclrh wca lound 1o hcslgiificrnrtygrolcr inrhcurbon hrm I thin rh. o$cr
lournnl.M trrbrtr li'nN. thc h.rvt ndrtcotrr r 0 Nitk w Er$rcr isconrortod kr
thc nlximun rsiduc limirs (MRt-t tsivcn by In(co0rional Driry ti.{.rdion (tDt;)
Stlndfids l9?? or Workl ttc.kh Orylniation.s lnd Food lnd Asricltuhl
oreoiz.rion s Joint Eltcn Commnte on Food Addnivd (JECFA) t989, 1993. Rceltj
orlhc pred nudy show lh{ rhe ron @mcm oacd, Cr. Cu, Co. Ni !'rd pb wcr 86.
24 la 14.63.nd 89lincs g@t r 6p@lirly in dw dairy mi&tnd mdinud rciduc
Iinns ( JECFA 1989, l99l) fo! lhc enc clchcnlJ in rcrm.l milk. whco hqvy ncral
antcnl w.s dcrcroincd in lrcsh, taslcurizd and dry milk sanptes, thc rcsutk sho*cd
lhrl thcrc ras grcrlo @nte ofcd and Co inpa$curized and drynitklhon iilsh mitk
whercas Cr. Cu. Niand Pb wcrc grc.tq in tcsh milk than pancur;ed and dry htt[ Atl
lhc hcovy mctols wcrc lls rirund in rll thc lnimaldica (coroi kh!1, susor c0nc khat,

'fti4. whclr. whc ban and mircd dicq in vmying nolnr bur wocwirhin rtrc MRl.s
cxc.pr for copp.r i. mtron khal wnich w.r lcry high. conon khat had @npsratiwly



hbhes o@nrralion ot ! rrE ctcmcnls .re C. .nd C. vhc@ what bEn tud
low.n coic.nlEtion ofa .tcmcds ex€pr Co which w6s hiShcar in n, Corct.tjoi
$udicssho*cd a wcak posilivc corctdi,Jn tulqcn hsvy meralonemlalior in onimal

Dany dili *.s lte rerylLrt tor enrin cC amcnabk tipophitic p.sticides _cylemclhrin, chlorprriphdt and prct mphos, which.rc used on c@ps thar ar. rh;
haJor @mpon.d or .nimlt fccds. U.b.. th I h.d hisn.r @m..Fa1roB or lhd.
T".1"1 "- "".n^J . "',,,hcr 

fJrnr (.yFrmcrhri. tcvch wcrc hishcr in r,t rhcr.h. i awt{ bJ chtom)ritos tr hcr6 rtc coentnrion of pbttuto\wa !c4 tow,ndi l!ms. Cypcnnclh.in w6 2 (o 4 totds grcarcr in !l mitk emptcs excepl tor milk
smph lBm toml 6rm 5. Similfty. chtorrrriDhos Ms 4 to lO lohs erolcr in mit*$m!16 lon all lans exepr tor ulbln trns 2 lnd L Ho*cwr rheE wcrc rciignificld varia'ior 

'n 
lhe conccnrErion lcvctofcylcrturhrn ofa rhc fetu. Srn.ra-rhc snuahn ,br chto'prir6, TheE s.5 i lMo rhrr signifionrty gErd (p<0 0,ordr or ctpsmdhin. chlorp"ibs dd prof.noros KE not.d in Es mitk thsn i.paskdzcd .nd dry nitk. Thc protcnotos or tc$ rhc $me inpdFrrcd and dry m'll bd cylcrmcrhrin and chtorpyitos sftconpear,Ely hlchs i1paarz.d mitk rhar in dry mitk. nE onadErion ofcypqmdlvin dd chtorplr,fos

"te h8hq rh.n +. mmrmum {siduc timisofo.O, ind O 02 trC te.loF",i".r) "rit.thd orpoft notor $s qirhrn MRL ot 0 Ot ng 
^g . A3 (gcrds anrm.t leed r rhe rhu

l:1_1d:,* :"' cypc,merhnn hiahcn. cnbrplriros roue rd poftnophos s6o(€d h Kry row coMdnrion' Th.E sis nor md\ drn.EM
".t,"*"T.,n:1" " difieR r}?s or dar) e ! r..d anu,nc qne q.5 rre brcnorpJr. ro5. I he p.ihids turccnkot66 scre hoq car tosd r hM rhc M R Lr gr cn fol

Th. Buhs sugg.st thlr rh. died lcvcts ofbxic lr&. ct.mcots i, nitk @uld b. dle ronona\ahr bhd.ng \rh mitk ororci$ parrnubrt) r\c cs.rr wh.@ ctevarcd teEtso, rpoFrc pc-,lErds m ni[ ma, b. duc ro *k riv. btubihy in mrll tar. rh.refoE

ol-porrcy d &oprhg Gmd AgrcuhuEt pEqcs rcAp) in grcqing fodg. crcpr andprcm.hs a*zEn*s amon8 daky flm ownedwotcts wm GtEr io chlnge ddmprcvm.nls in dairy fming teljmtogy.

C}?sfttlri., chroF riror potcnofoi
bemlenifi c.tion. h6.ccunutarioi. p.slicidca,

mxinun eiudu. tidirs (MRLS),
loxic hevy hcrols h@dous
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I.O. INTRODUCTION

liivnnnnrtu't F hfinr inFBr .n t ,n lf,.ntrn [N an md n c|[ .igc titr rttr

dslopinB world sinc. indunrirt rcwtutio.. tel.c in indud,i.liation and

urunizrtbn .c.cllrdrqt rhr inNt ot inorgrnic !r wcl os orgnic @nr.hin!n$ in !r,
wdd rnd sil.InlrlriD dlrirhrN a,Iurrnri drinkin! @.t!mirc.d wl.r.nd dh8
ft)od gdwn oE co.r.ninlrcd eits ruy ou* ffi hdlrh rist5 rmig humn !d
lm.nim!l*   si8nifi.o' ponbn otd* onrlmaonrs E@in *nhin body wh@&

orlEr imiBnifq ponior ir c@r.d filD rhc b.dy.

I.l. Slgrlfic|m. ofmttt for huDirr

C.n in 6od ictu a ! E8!tr pln ot hum.n di.r &d .E .$, for sbwrh &d

d4rotncd. Mit* is oN such rbod nm which k @cun.n rh@gh out lt* sdd
cxlmiircly !r ech or in lhc tilrn otvuio8 poducls tikc bund, che, wh.r. dcsn..

erEift ctc. RNltinst, iitk h$, dicr t$ins o. hu@n h6nh_ Mitkomposirior

dcFrds oi @* s lood.nd 66ics oah.r.tbimi( bcrogtohoti,\ tibrircg.n, @in.nd

s .i V.ftrioi in lh. ingtdh.r @'ror in nitk priNity deFds on dF rlF ed dait,

intdc of dix by e(h. Cdttc ftn or did 
'@dii8 

lo ftcn boy tlqurcmnb usu y

p6du@ g@d qulit nitt shich ii r rry inpotlut surcc of pbr.iis fel3.

qbohtdEr< tinhins lnd mindb Fnautety c.. Ct Cq C,, Cu. F, t, K, Mg, M4

Mo, Na Ni P, s, S., v .id Zn wrich rr! d.firncly tlqui,ld fo. stctcrll &wtop@r

ed oiho g6*1h OrlbB, S.rcc d.fEi.my strplom lpFr wh.n d@ @ p@nr

n row @@nrEtiod lhm rh.ir rcmt @hn.ndcd %tu. 6r grewrh sd vdous

tuErions ollnc hrd, (tabtc l.t.t). D.aon*.d lrjN !e @nmnty found ii hudB



wirh lo* lcwts .t C. nnd Mg. todiN dcfic,cncy crucs eon€r wh.Es skin tcsion

appc.6 qhcn Z. is prc*nl al low coenlrat'oi in rh. bodr. Similarly, hc! of,oi
Esllts i. rducrion ofrcd btood ccl counrs. rcsutrins in ancnii. Like dcficicncy

sJnploms, roxicity rymprotu .te.pp€, whcn edbt nic@nurri.nr a pr.e in

@nccntdtions sulq rhan lhcn n.rmt aqutcncil lnrlhc ooy n,ucruE.nd Bm*1h.
rodinc nrcscnt in grcarq conccnfirion in rhc tbd), crtrrcs 0n unrdane in rhc thyroid

Sland attulion_ igh onlor of h in dc &ny Eetrs in dilnhea $i2uB and stoMh

ll.rvy ndrt roxicnt pri,norit), dcpcnds on rhc did&y inrakc ,n iunan. whcn dierrry
inr.lc ol tE vy ncl.h ion 6od a&hca obo@ loyq i is unsnabb tbr humans

(lindet t986). Cal e tcd on dicl Srown ovcr @nrdninlt.d $rr or iEiSarcd wirh

conramn cd wars podu@ contahinoied miik. somc ofthc h.,!y merats tikc cd lid
ds e mn csnri.t rbr body lro*lh lnd olhs mr,botic procc$.s {Rou$et cr at., ?OOOI

RolLs et at.. 2003). When Cd ad lt! slnc i, mrc $!n $cir !c..pr!bte lcwk wnni.
huhu b.dy ir €uses tonS tgm cumutativ. roxicotogicot .,Iccrs (Dei.l and Edwad
1995; CunninSln .nd saiSo t997). rDcFA (t982) rcponcd lhlr ia t,5 mg kg.jda).r of
!@ic h inS6red ir nay ou$ chbnic a$nic rorniry in hum.., a,rd o.r5 m8 k8rdayr
oloenic can qusc roricir, tarcr ih tjte. Nevc hctcss rhe hode orparhotoSicstaid
cunlhriE bxic.|'crs ofhdry n.tats is anptex aid nnroE wnhin human boly

Pastcurization or hcat r@lhcm povitA a 6mpter. rchcdy e Molc pdlhogcm and
biologiel conramin.rion fom mitk. ltowew, inoBanic and or8.,n comaminants such

a hcNl ndari pcnhidc! notunc! poPs a.{t anribbrics d !.jik.t,lo h. EmEd



lhouSh lEiinE *h.6 rh.y e @rsid@d ro b. @E ior. rho biotoSicll

ont.himnr! wh.n pE$nr al hiSh @@nlralion in {rde di.r. Edj.c onrMinarcd food

or drinking ontaninltd mi||( and dlirt pmducts tuy qus hd di@s,
@diovrscuhr accidcnR obqitx ca.c.N. ilrerc,c!, disBrirc prcblch, dhbclB lnd
rnhha in human heires (Riee, 20r0).

Ibl..l.l.l 
rie @md or$tuctcmcnls in humm body (!d!pred 6oh, McD.we ,

il
I

-
3

Elcnen|s

-gruq-_ .Q!!9irn'on (s )

r61100

.1. lroootg:P!q!' l fio-
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I.2, Soo.c.s oftcrvy m.tit conraninrtion in nitK
Nuricd3 cnrd idorhc r6odchainornum.nbcingsrhoughdi,l, Mirk is a comptclc diel

tur ur Mi|l anr.ins r[ c$nti.t nktonulrhnls lhar !E Ecsery ror our tE trl,,

lrorcvcr. rhc nuritionat v!t!c ot mjtt priturity dcpcnds on lrE tyB or accd and

sccondarilyon drity inlakcotda'r, Qutc. Driry c.(l|c tcd onlbe ra.d acarding ro thsh
halh requircmcnr wi bc pod.cing eood quahy ftitk. Untuckily,lh€ di.l givci lo the

dliry anlc !r rhc &rh is trcprrci tom ,gm_indunriat by prcouc! sch d wh€r. ,i.c or
cotioi nnw. suga.cric ptun, nowN md lBn torugcs, 1.hc t.ltcr tc€& a,. firund ro b.
bw in lingo.ccthtos hcnce !E dctjcicnr in corbohydhtcs, prcrciis, cicr8y, cscnri.l
nicomlrims and vnamiB (Mcr)oecrl 2oO3; su|lh, 2or(r). trEEfoc. dai.y c.ut ar

th. Lro rr. ftore lutncEbt. lo cs$nri,t nicrcnurricnt d.tici.rcy m, polooj, beru$
b6g.s growi on soik are defrcicnr ih orc or norc of th.* m,o@.urE.G. paliq Md
Slrra.i(200ia) in rhcn cteical cvicw o. tivctek produdion in p.kisan rcporr.d rlDr
oarry €ltr: Sdzing in $its dcficicnr in t K. a and Zn wce pbduchg mitk to* in llEe
micrcnutricik. Dairy c!!tc whcn grring ii soit icar fti.inS sdct ag.jcqtruhl fi.Us
iriSat.d whh indunriat and municipat wasrewaro or ted on fodscs grcwn on
co lmiMrcd sits .e usultt pmducing mitk high in on. or @rc or h.!ir ndats
(Tabks 1.2.1 & r.2,2.). t.tEe hqvy m.t ts @ osideild !o E roxE oe rhcy c,nfr
into lhc lood chain ots@ing tivcsroct, trcavy ncllt b a Erm connonr, uscd tor
m.rils, tun ncrlh !.d mcra oids (Ruslt, t9?8). EtcnenG wfth aronic nunbefgMtcr
th.t 26. rtonic kighl b.lwq 63.546 _ 200.590. .ftt d.Niry gEarcr .han 5 8/cmr
(densiry k$ 5 tincs s€tcr than w!ld. iigh dcBity mdc high stlbilny and s 3uch



ritrlc nulbolism in th! hody) ,ru kruM !, h$vt ruuls (ConNt lnd Mil|{ tgs4;

KcDtri:h l'),)2). !..vyIsrrtslmvcl\eoin0odr .h nctcri{isr}

| . Thci etung drbcrion b biohg-at ris{cs

2, Thei slow ctifrinlrion troft rhc bodr, which nakc rhem panicuhnyh@rdousro

Havy ocr.b s!i. .ilry inb 6c hitt thbugh dnt foddg *hictj

Ihrough lhc lbltowing v!re6:

Fr*vy het.b arc prcscnt in minute quaftit! in eit nloralty. Ndvcnhctcss rhc, arc

nlwl in highonccnr hn in sjft pdsntrhcw d wh.@s tbund ro 6c dcfici. in

olh.r pans oflhe wortd, Sotu ctemcnts arc 6und to b. esnlql ror ptanl !,owh
whr€s orh.E re mn ssntial pbnB en econuhrc ctcmenrs m lhn on .diblc patu

c,g the shrub cametth sincBn (c{) cu ecuhulalc high conrenl or AI and Mn jn lheir

lars (Pcniingto'L 1988). Baium homblci .8t stlg such s,gmnis lnd f.nu@

rccumurare Cu. Cd, !t8. Ni Cr in $cn rooh !rcwn rcar minins soil (B6dshaw.l at.,

1965; Rcilly, 1969). vok nic bits !E rcry tnite and i,n.ely cu[iEicd ht ond
conr.in m.iy toxic mcloh tike lt! (Rei yd at. t989).

Scwagc sludgc h u$d !s olganic tc itizoovqthc t s scvchr yats, Sdag. studSe is

.trichcd i. orSuic markr (40 %) ed 6n6iB 2.4 % of N ,nd r.r % of pO. enridt for
plMt.utricnrs, Sewage stodScats conrainshigt mnl..rofbxic nddls such.s Cd. Cr.

I{& Ni, Pb and Zn (Melcuic lld p!e, 
t 975).



Phosphd. fqlilizr b csnlilt br v.rbus cbp6 and 6.sij.@ ro *. $urcr orcd ii
sih (Williansand |ravid, t973)

Sffil naals e led ii fireicid.s and oftd a8ricutuEt chcmi€ts, for cEmptc

@p!.r $rthalc mir.d wnh tim. and uld 
'n 

Bodoux mixru.q orgeic mcrcu,i.l

@mpoundc lcad aBcnurc h ued os an insccticidat spBy.rd orgonic aucnic 0s {
l"erbicidc {Minnry of  grtcutltrre. r9s2).

Warccwlier lren indunrici

considerablc rnounl olloxic

ftr nigalion p!q$$s it frr,

gbundw cr ontamin{rir'..

frinin8 sitcs or doncsic or municiplt sircs idd .
nelah in rivcu, lokcs, and ssos, Wh.n w6t wars is ued

crus toxaily t0 {'iland ptanls lnd b€o@ a sue ol

Mcrrlr ln lood hriut.turingDt.rk& uicisits

rtrrcr'orons c!tr occtrr trhvNr vfirr,s Drcri ir srru.rurur 0$d i. irdu{rius D! ng

diblc itcms and lhc food nltt Aenic. t@il. m.cury. cldmium ..o ,nc sn au$ tbod

por$nns. r[ ddiri,r.opp.r ((j,)_ nrctcl (Ni). non (tjc) ad chronium (c4. cBi in

vu' s[rr rmr[\ crr trcrr\.nrrl]sN i,r oriddi(D f!!dir!rs. A|| olrtrcsc Nrrts truy

b. ficscm in nlintss slet. t.hc intcracrion bclw(n rural and 6od is als atTekn by

th. dodion of.onrrct bclwcn rh. l@d sru'f dn th. equipmrr (WhnDalr t 97s). Bdss

dd btona plumbing piping can eui in copp.r, lad ihd zinc conrahm{@n orwatfi
(Schock lnd Ncfl 1938), Conlamination ot food can arso oqur in..r.rins opqdtions

nsing @hic ad cn.mcl.d orcnsits d@nrion ..d prinri,8 us.d on ,o.d @n$im6.



|tvmrlc uotrrrihurs. pturt c{ riruf,{ cnrdtbrd cotrrrim( rRr md dy.s lscd dn

pack8ging marqirls and wBpping papc^, tood cotos lnd tood flavors.

Tabl. 1.2.1. Moximuh tokrabte timits for
f..d, hilk eil and ptanrs (Adaplcd fFm:
AOAC, 1969i NRC. 2OO5; H6d., 201{)).

tre clcm.nrs (ms rtr or ms L,) in ontc
Dorci. l9?9: Undwood dd Sunt, r999l

0.01
cd 0.06 0.006 0.001

3 0.1 0,0r8 Nd
0.002

t0 50 0_0r t.l
2

N,--_- _!50
50 t-- 0,01 0.02
t0 30 0.01

0,1 0.01
Zn 50 5

Ikfici.trcy.trd roricity ofsonc hqrf, ncr.h in dd.y qtate

cadmiuh i5 non cs$ iat fo, pta i aninots and humans (sbs@ er.t., 1979).

NcK hclcs, Cd is cnvircnnenla y bxic ctcmcnt when pEseft ar conccnlElio! glntcr

thln dxinum tobEbh linns for cd in stlt.! dict. crdhiun ioncny nly *usc

eflmii of borcs. ilMibtc rcDt dlnugca dd olhcr tu .utrdnn.t and

phtsbbgi€l pmbr.hs in eld€ (R.himi lld Rokni. 2008), Cdnino roxicny in dany

onE B dEV ots.rwd bejus Cd is u$ltty pEe, in low @dat m thcn di.t.

Ncwnhclc$, nrcsr(|iw ofrhc conccntErion ofcd bund in dc! cd @uhut.rion is

obscrcd 
'n 

kidmy d tivcrlhan musctc and n'tk ofgtuing lnd fancd snb (Ftanjak



tud Le l97t). Cldnium rortn, is rcponcd i. csntc rivcr whcn ing.slin8 Cd

co.taminlred soil or gezi.g in p$rurcs dciving suc@sivc lppti€rion ofphqrh.r.
rcnilizlr and scwlgc srudsc o. nMr rh r rn rinins silcs (UndcMood. t977).

C€dmium 6mcnr in !h. lithosphcrc is 0.06 hg tg.r (soEG t979). Ho*.rcr, iotrtCd

co enr ir l,cshawor sils h tound lo bc varying bcrwccn O ro 3,3 mg kg. (Sddiqui&

Kh.u.l,2010). soit which h,rc Cd B@rq rhd 0_06 os k8r@ @Bidcrd to bc

intolcnblc tur gruing catltc (rrcS. t992r NRC. 2005), Wnen @eE s@ing in eil @r
Cd.nd Zn smclro which comains turc ihln I mtsofcd pcr ke, asrgniric!.r !,onioi ol
cd@umularcs in liv.r(l{@da 20t0). Soils reiving high d@ ofpho{bt Gnitia
end ewlse sludsc utualy havc cbvar.d lcwrs ofcd {siddhui md Khinak, 2oto).

Canb sDins in pajuEs @. smhcr .r aound to t noE whablc ro Cd

conlaninalioi lh.n antc 8@ing in uenl.minst.d pstu6 {Koh .nd Judsn, 1986),

H.tron d al(t980) rcpod.d $rr gMlc accunuhion ofcd w found in lh. tie.r.
kidmy lnd ousctc otstjccp ted on @h sitagc 8ro*n i, Cd @nrrmina{.d eits thai non

codamrnllcd bih. tn anorhe srudy sha.m! cr .t (1982) nudicd cd cohr.ir in mustc,
xalry. liB rnd oitt of qnte tcd on Cd @ afrin!.d fco dd onclud.d lhc Cd

co.l.nt rehain.d wthin rhc naxinun a owlbtc limi$ for (n in mitk .nd must.
whcB gnxe @md orcd ws found in tivr &d kil..r, lncy @ncludcd thar

a@umuration ofcd usualty o@u6 i, tiver lid kidey {d trtuti, or Cd foo dicr io
milk G tur ob6.rved in rhis srudy,In onrdsr ro lhar {rb!G mor wrnc!$le ro Cd

ant{ni tir. rhrough air bom polorbn, Ctiniql synprotu ,n atrE lpre rhou8t
inhalarionorln(paniclr.rctuna)wirh<0.Otroo.35Aiotcdmj(Shetu.l!t,,t9?9;

Bo&r t979). Thc cfier ofcd conrlminatcd dix on mit|( prcdudio. hls mr ban

t0



EF.r.d pBbusly. NcrcntEks lhcE .E cvidcrus ii rhc p@iols hotud th.i Cd

&nlanii.lion d*@sd mitk l'rcdudion (sulrt. Fictd, r9?o). Mi 6 cr ar (1967)

rcponcd $!l suppl.mcnralion oal hg of cd a! CdCL in .apsut. nay Esutt in rhc

reduction or mik poducrion. Korkel0 cl ot (t984) rcpoded lh.t supptcmenr.rion of

0,007 ng of Cd |Jcr k! dccMKt thc tcvct ot ttreric icid in mitk, Snirh ct 0l (t9q)

rcFncd $!t incrcas in nitt p(iudio. tmn dicr hls nor ben obscdcd in co*.

Inhnk e hoE vutrdbt€ to cd @nbni..rion rhou4h drinkinS Cd 6nrmin.r.d

milk drc Fmll hnly.nt hilh Cd dor..

cohrll !hrs u u$Dri!l rotc i', thc $ytrthcsir dtcobotuNin or vitdmin u, in ruhinunrs

(wificr dr nt.. tr)77), virrtr'i" t!rr rdrrilalos si!tritiu0tr(t, in fic lirhatio. olti,tutr i[
livcr and lle nli.rains rhe podudio. otFcrhytmb.ic acid.nd tcrcl oahoh@'sr.iic

i. platu (Soneb d !1. 2oOO). rrt otco in otltc dict drtt virlmin Bu pbdusion

in rhcn hody hc@ symprons oad.pEs.d lppan . bs in body wisht ..d tisllcssc$

ei*(Josl..d,l93?).Cobatrdeficicrcyino hisovcrcotutltrougho,.linlak.otsup.r

nutrkionrldist. However,lherc ar conhdi.bry cvidencB in lhe pEvious jircdurc

rgading thc lc*lsofdrity irrakc ot3up$.utdion.tCo dict !o snb. Soft tMrch.B

r.poncd thd thc sla nutrhioMt did wnh O.t7 mg otco pf tg lo dlty ontc onmr

ift@$ th. sy.rh6is oavirmin tt,: i. oftb sncMs orh.s nFn.d rh.i round O. t2

ns ls-r olco yill bc sumcicm ro pmrtue virlmin B, (sctinui 2oo5i Tiftln, ..d

Spr6. 2005i Kincad and Schoa 2OO7). Thc di,fcrcnc. in the r.spo.e ofco in th.

abovc ncnlioncdstudicscan b.cxplaincd byttr tbc h.r in some ca*s mosl ofthc Co is

in@eodtcd in thc livef m$9 rhan to b. utitir_cd for rhc synlhBis ofvnamin Er:.

ll



Coblll6mcn( in duny c!trlc rirqls vnics riln 0, $ 0. 18 ms kg.r wilh lhc vortdy ot

feeds. t w eicEy |.cd c,r, whd or ricc aEw rril g6s Equicd O.l I mB otco Fr
kg *ncl6 hi8h crcrsy fc.d such s od bdsd sih8. har a cquiEGir oao.r6 io

0.l3 ns olco p.r ks(CrSRo.2002).In.ddnion ro that Co rcqrictunr oa8@ing cadtc

depcnds on its contc.t in thc $it.Ior cxrmtb endysik, D.orty dmiicd soitsorsoits

wilh lo* oedhic m.lro !rc usua y dcficicrt ii Co (Siddiqui ,nd Khiltok.2oto).

llErelbE srui.g qlllc arc tbund to bc tow ii C]o b6.us oa ing.$ing $ik dcficn in

co (Undctu@d lrd I rarcx t917). Mdh.t$ g@iig clnh ine.sring I O g of $ir do

nol d*lop Co dcfdcncy (McDo*€tL 1987) Cobatt @nrdr in eits vei,s fron 0.25 to

I ng kgi. Frn $ib o. p&nrB $ils whh t.$ rhan 0.25 ng ofco pcr *8 .G tound io

bc deficicnt in Co (Wcbslcr rnd Rivoinrd, l99t), Calrtc s@ing in such $ik.rc usua y

row in co (MiLhuMs cr !t.. toos). Likc siR pdrurcsarc round ro b. bw ii Co th.n

rcBum: PduF rcquircmnr orco ir 0,03 .U Da k8 wlrer hs rh!. O.O4 mg of Co

F k8 in lh. paturcs wilr Gduce vikmii B tr pddu.lion in rhc dntc (McDoeu. | 996).

Cob€h €uss dcpEscd appelir, lo$ in body wcighl and tisltesncs ifrhc d6ity cant.

dkl contaiN Co i. lcvcls hisher rha. 0.86 m8 kgr (Josbnd. 1937; End@s lnd Hd,

1962: M.6ron. l970r McDoscll t994. Coh{i roricny is rry EE s Co is prc$ ar

low @Rnl6rbN in qrrh dicr hoMw Co |oiicny an b. cvidcnt in g@irg @ntc

ingcslinB Co @nhninlt.d sib or drinking Co cortami.ncd wdc, or..ring foracd

goM on Co contlminrr.d soik. Hokw, rtl tiv.nock can lohht Co.t.oGntmtions

moe tlEn l0 m8 kgr in lhcir dicr (NRC, 1990), ln alrdnio. to rh.r a€ctd ud S6irh

( l95l ) rcFned dll m loricn, synproG ofco wcE rpp.mt in shcp @cuming l50

!o | 70 ns ofco Fr kg ii rhcn did. Untitc sh.cp, qlrb aE found to b. noG su$.p.ibte

t2



to loxichy ofco wh.n pRnl al toxic lcwl in then diet (Howll 1996), Cdnb shoacd

anmi. wh.n hish Co w6 dd.J in trEi. dict lhan ils mml rc{u@ru.t (NRC. 2005).

Canle supplemcnrcd wirh dicr dclicicnr in Co usually prcduce milk l6w in vitamin Bx

(Juds..r rl.. 199?: Undhvood and sutlk. lo99). Fobish..d D.ris(1977) pcrlorm.d

a study in which dliry callle scE f.d on high gmin l!.d low in Co. Tney found lhal

6tIL d.dopcd low milk fat syndrcN. This h mod Foblbly beaue lo* qulnlily ol

Coinlhccatrlcdictc.os6rcdu.rion in rheprcducrionolvhomin Btr Tiltrny and Sp.s

(2005) rcponcd rhal thc symheis of vndin Br rcduc.d, in ottle Gd *ith lied lov i.

Colhonsm silarc, (insd and Scho! (2007) odicd oul a nldy on thc fgoiEmcnt or

Co in dairy ollle lcd on supo nulritiodl and g6i. f..ds. Th.y found th{ lh.

EquiEm.nl olco is 0.17 m! rg-r in d.i.y €uL suppkmc.tcd unh supcr ndlnionrldi.l

GuppLm.ntcd with vitomin Bn ) lnd it does not incrcos th. milk prodlolion *hcr4s

mutd 0.12 ngofco F kg i. g6in l6d rikc. up by..nlcwill b. $mcic.l for hiBh

milt yiqld.'lhc] conclrdcd lhd ryPc ol lccd is Nrc imn 0 lor milk lodnction lhdn

@mntdtbBoaco in |hc dict,

Infa requircmcnt lor vitamin llr bnor morerhM0.3 18 pcr day (ColliB et al,, lgtl).

Cohrlt dcfici..ct ir atuccd vhcn 0.02 h 0-05IatEd.yofco is rakcn drily. InL.rs

drinking Co dcficicnr driry rnilk orcsnsiddrcd lo hc morc susocprible to Co dcfcicncy

rhi. idrhs. Ar rN nri'r vn,Ec ot vihrin ll,: i\ (t rfuelbE its dcfici.dy in i',hnrs

cruRs |]rstrrrl csrlohhni! rncnrii htlu rl (lrirtir! (h.luficic n,illt.

chsmilm osuu urunlly in llivalc.l forh, s,lE@ hcbEh.t fod of Cr wa

intmduc.d thmugh industrial proc.ss (NRC. 2005). Th. m$ conmnly @utring

t3



6h of Cr h [ivalenr which is rn esnti.t consrioe.t of org.6cr.Uic moleurc

rmwn as glucoslolc€ lochr and plals an imDodanr btc ii Egulatins rhc acrivnror

in$lin in catL (Schwar, !fll M.n/- 1059: Mcnz- 1993: Buno4 I99s: aunon cr .t..

1996). Chromiun Cr dcficicncy ir animah may cause ihprncd glucoe rolerncc

lhhough llE l*l of ioslii Emincd norul withi. rh.n b.dy olvin crrl., |968),The

othcr syhplom includc losofwcighr ud 8d*1h I'aniolhrly in olv6 (Toepfcr cl al.,

l9TTiCovindcEio.l al.. 1989).

Th. ad.qu.rc lewl ol Cr h dict rcNincd an .E ol inlcd for tl* *i.' iis 6 $n

rclodcd $ar lcss rhln 1.6 ms of c. Dc. ke of dicr itrEoscs rb. milk podu.lio. whcEa

othc6fourd thar0.5b l0msolc.p.rksrddcd6asupplcm.ni infoEg.s..hrHfi.

iffmunny i. qrllc llrceng cl rl.. 1996: Na(ioml Rsrch clburcil 1995). unlu.kilyrill

ew thc rcsca(hcn dr uidblc ro cahblish M cquotc lcrcl ofcr in did 6r cdulc

csnti'l for norrol Emwth .nd milt Drcdrcthn. Ncvcnhclc$, il hB h.cn rcponcd ftlt

mlximum rolcrlblc lcvcls ol cr in livcaock dicr rung.{ lrofr 1000 to 3000 mg kB'

cr cnrc6 inlo dict oainly fiom $il *lErc li'ddn is grcvn. soik ontlin Cr Ls thai 100

mg kr m considorcd h bc nohrlwhcrc.s s)ih dcrivcd rrom slpcnlirc rccksoreik

N.r indni.ial sitcs arc round b tt cnrichcd in Cr {Sildiqui.20ll) cE itra livcsl@*

Brw!{ ir slch $ils conrri'B clNrr.al lvclsol(} in$.n &i} Sirnibru pdurcs Mr

indusrill sircs uslallr sho* clcvdcd lcvck olcr in lhcir body. ln odditioi lo lilcslock

fcd on . dit sreqn in eilg @nhninatd *ith w&(dt!f @ntriE high lcrcl ofc. in

6ilk (Dcy .r al 1996), son8und@m ct al (2005) folnd olt th.l cr @nl.nt io lot 86

groM ii soils spo..dicslly codaminltcd wilh wsleM|.r ws l14 8 mg k8 r' Chrcmium

l4



loriiry is unnnrn y ob{r4{ in.dltc ytrtr pR.$trt ir hcMlotcni torn, Chrumiun

dllici.ruy mry i'rcrurs\ rhc sh'..s.{ircnr itt.hNis h.e nit! nrududi,n rcJuq
(Yans d !1.. 1996), Puls (t994) mDoncd lhlt Cr dcficicFy in t!.Liing @w sus
irc6!.d i.cidc@ olkctcis.nd dercrscd in ni|l pEducrion, ThcE @ @itEdictory

cvi&6 in thc pEvio$ litcEruG rcglrdhg rhc .d.qo!k Lwt ofc. 6i d&. Bunon ct

!1. (1991: l99l) Eponcd lh wlEn Cr ws girc. |o i.wty lq.d **d qtws s !
$pplm'|l rt 0.t ng Cr t8'r of di.r for lO d.ys, n r@h6rcd th. r6fM* to e{idy
likr dd stumcJ rhc primuy lnd ysnliry rspoc b uribodai in &iry ow,

Co'nhrt lo lh.r Kcglcr.nd SF.6 (t99J) tblid m 6poi$ in @w $@hmnl.d ,th
0-4 n! of Cr k8r ot dicr. 11lc diORR i. rh. ionuft GpoM of d.iry 6{!
stpkhcnld with C. mry lE be!u$ Cr h prcsnr in 6w b(ldt Ncvcnh.hi On

an@Bii.'n 6pone ro Cr *pphh..rrion in @B is Ft to b. dphin.d.

Coppc is scntiNl ro. sc6t cnryG syscn in €ft body (H!ris. t99n, CorF

dcfFbrcy in @nh dia tus lo$ of hln pig@' .tb. r.nicut tty mud d* clB

(U'dcalod | 99 | ). Muinun |ob6btc tinn br Cu in otrb dicr b r0 nr kg ,. Br.dhy

(1993) .rd Au (r99) ob$dcd Cu eumltaio. an 6fib tiBr wh.n f.d o. di.r

@nLiN 4 to t fol& grcarg 6'nor otcu thln muimln rokr.bk tinn, AbM-p.Gdo

.l .l (2009) Epon.d rhll Cu bxtny w ob6.n d in orlt tivB wh.i Cu concir

inc@.cd 2 to |0lolds in {lrt dicr, C.uin3c.rrtcor 6rmcd otL f.d on fo.eci eown
jn @n|lni.!rcd eils u$arty eumutlrd .tcvlcd tcwh of C! in th.n [v.r {Mi .r,

1979), SAhu ct.l (1994) E .6cd 36.8 m! orpb k r of tbdkr goh in o .hitur.d

$ils pr iidurrhl ,q. Dobozisti.r ot{1994) Epon.d rhd gnains qlrh show
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.r.volcd l.rch ofcu in livd bcquse otsEin8 in Cu onl.mimtcd ptsrurcs, Rcisbe!

crrr(2006) rcponcd elevatcd tcvctsofCu inc ltc tcd or green forage with ni!h lcvctof

Cu. Thc cfccr ofBring Cu onrnninltcd dicton slrlc mitk pmducrion has bcen rponcd

prcviously, Pcdin cl at (t99o) repon d rhrr mitk podoclion @ dduc.d rw aotd in

dany clrrh a,lc. drins c! coirlminatcd ftxn. Morpfiy ct.t (t97, cponcd $!r
iGM3d lcrclof Cu in @* mitk is thn qling Cu @nraminatcd did. Hackbrn cl !t
(2010) rpond iicEas.n nitt poducrbn *hc. @$ rcE Ed vnh 8@rr @nlcnr of

Lod is non es.riat micbnlrri.nt hr enL. Ncvcnhctes pb contomindion is morc

conmnry obsryd in lMd qrrb rhan 8@in8 qltlc (Btathyl t984: slntc, 2ot0).

Lad sconul.tcs in lhc rdicutum ofqtrb .nd hindcB thc tuErbE of run.n ni@b.3

(UnlcMod, l9?). Thc min surcc of pb conhmi.rrion i, fam dlt i! Doint dd

b.tiai6. N6rhcry.nd Mi €r (t97j) rcponcd pb poisning @ng enE bcclus. of

alinS g@n loqges slown in soitosed tor dunpin! ofotd tslrri6. rn addition ro lnll

int.sring Pb conrominated sits hay cdusc pb poisoning am,g clnte iMofdr. tgql),

|Jod occunulatcs in planr mok aid rhnslormotion otpb fmm @Ls to shoors is Br.,

lhcrcforc Pb poisning though plruEs imng g@ing clnh is rmly rcri€d.

No.rrlEl6i prnu6 @r pb (inin8 rics anr.h pb oMnrdion in hundrcds thl.

<,,1 ng F. kg in lhc prs!6 n{ o. in !@mmillrcd sir6 (Lorghu.s .r .t.. 2OO4i

Rrjqrdp.th, 2m9). Bumw ( l98l ) cDoncd .!nh dsth b..aue ofs@ing in psnuc

ior l,b niiine sn$ oaUK. l,@d poisonin! h ,o!cd amng gued dd fem.d 6rrtc

Iruin! or lccdinu on a dicr gmwn oi soit rc@ivihs continuous appticarion ofsowagc



sludB. ($rd and lahmy, 1996). t_eod bxiciry,nong talmcd dlt. rear highways k

onnonry ob* ed lhan trrocd antb n! aMy tron main otd. parkpan ct !t(2003)

cponcd rhat Pb and Cd toi$ning N.s ob$pcd in g@ing .rllt nd highslys rh!.

away rrcm highways. thcy rcponcd rh'| thi$ is b.caus ofingcstins pb conrinindcd

FoEt. i lwcd Pb poibning in cltlt mirk ios mr ben E oncd in rh. pEvioG

lircahrc bcca!$ cadc &cunotarc pb in rhcn b.ncs rcthcr ihh in rhcn mik (l tadins.

l9!t). l4ud anlrmindion i0 m'tk bcclusc or'clring or s@irg owr pb contamii cd

D6turcs hs mr hen e|x)ncd Awi.ust, Nctcrth.l6s $ctmc wdcncc! in rhc

prcvious Inchturc rhd t,becunutario. us oh&,cd in $. tivcr.nd ru$lcs ofd(t.
gmzing o.lcd on Pbconramindrcd dicr, oruvcr, impacr ofcorins pbconramiidcd did

oi mirk quoln, and ptoduction is ycr ro t-cxptain.i.

Nickcl is escnli.r rdrqutc hcc rs ir conthh t|t,ndahothm otrumcn and acs !s 0 co-

cnzymo (sp*n. t934). Morimu,n tohr$lc timlr lbl Niin qlltc did is 50 mg krr (NRc,

198l). Osr lnd SF.u (1938) Eponcd rhd Ni6nr€d up L 50 frs kgi ofEntc di.t

slDws io .dve6e cft(t in crntc. Nickct roxnly in erlt. hs nor b€€n rcDon.d

pr*rousl, bul an b.mc Ni omami@rion c,n crus r.spidiory iir.l i.fcction (NRC,

1975; Nicl$n. 198?). Nbtct bricny rhbuSh di.t is 

'tr 
lo bc o\ltrin.d a O.D. cr !l

(1971) Bponql $.t d0ity i.rrkc orNi co.r.nr of t45. t65 ard t8J5 ng kg' Fu$d m

udvcNc cnccr on doiry cltitc hcatth. troBgc ndlccd Ni bxicily on crrL hcatlh nccds

t1



Ioblc |2.2. D.ftiercis and bx.il, srmprodj in to.rgc phnB dh,n.Lb€.u$r*e ercnenr (Arrrprrd nbm NRc. z00r: Brrn6cl.t.20o2l

lorjclry i Dcfi .lcicld.rd loricity irrDromim.rr in roEsc I rpparin.hlh.tt

r:!!c[!!Ui[rh_!!lrhrt !rinik

R.duced Srowlh. loq nrmcn

diss, unlhrillincs and tos of wcirht
lvi'0min 0D <01p3 L Lhon c *sring

-!$!!!!r|]o!l'lllu !4cldm n(cdi

1.3. Sourc.s of Peeri.idcs corhnimaioo i! milk

Pdicids dc ,nificillly poduccn ch.miql @npounds ucd to @nrmr org&sms *hich

nay adrKly antcr public h6lrh or orglnisrs which a|tack liDd .nd olh.r @te.iah

6$hrial to mrnkind. lceicidF is d lcncEt narc giwn ro , otlhcm lnd ll,is Broup

includes insticidei rclcn(i.idcs, rcniti.idcs (6m@n onos lc1h.t ro humN and

plrn* arc 1.3 dichloBpropcrc, t,2 dibrern€th!rc). &nsicjdcs ( e.8 o€anomdcurial

compounds and hcrachlorc bcnzcdc tbf sed drcsinr. dirhioclrbamares for vcgetabt.s

and omomcnlal plant pcntlchloro njrrubn^nc uscd on oit b€torc phnralion).

wediciles and hcrbicides ( Diuron, pu{uur.2.4 dirirrconiti.e dciivaliver

chlorophcnoxy acid dcrivdlivcs lnd somc conrlin dtxin inplrnies which 4E hnown

1..$ ol han. p'gncnkr'on. $ouEl
ancnidj rcduc.d immunc luncliois

r)cfi(icncy nn! En ncd hd h\iriry
cuu$r $llne$ oi boncs. ircwBible
mrr drmryca rnd orhc s@
nur ionrl and DhFiolori€l
hind.E th. furcrioN of dft-
ricdbcs, in $rcE es ds danh
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rtrnoedic). Moi @mmnty us.d in lericu truMr in$cricids .id s sch rhcy iE rh.

oncswhich posc I hdnrd lo humn hcahh.

l,6licid6 oNhplion has bccn incrorcd dDmart! y,in@ BE.

thc world. Pcsticidcs arc comnontj' sDByrd olcr pajuGs and,,ngctlnq crcps, sroE8e

8[iN ro @ rc| p6r, wcds.d in*cr afiel, *hcMs on liveslo* and in rhc dairy

flms lo combl rnlibacrcrial. pdasitic cllccl, ro kil rcddts ,nd 6ts. pest,cidcs eE

b.ncficial for crops bu thcir succc$ivc ,pptiFrton and nplopo doss prcdle

dcrct$iouscrtUr which nay Rsuh in pcsticidc ,oienins in otrk. Sienifisd ponionot

|)csricide rcm.ins in soil ond c.tcr into tiv.sr@k rood ch.in by ,ngcsling mnrininohd

sjl or aninS conrlminard dic( (cnsn. tg62)_ p6tnid. Bru6 e rcFrt.d in E
d!ny nilk !.d m'tk pmductsotcantc cali,g pcsricidc conr.minatcd dicr orover a toig

p.rbd ollimc (tvic and Dobug[ t977r Wltieewski cr.t., 1997; Tsh d ar.. 2007).

CrttL whcn cvo$d b pcri.idc o.romin.(ion usu! y d.vctop ctinical syFprons

(Tcbb 1,3.1) and in somc c.*s acutc pcsricidc poi$ning rcsutrs in dcarh (NRC. t97ji
Rldd adlGcncttx t956).

Du. ro sucsilc +ptistioi.nd inapprc pia rc dos.s o I pcsricjdes, thcir Bidtrcs rcndtn

in eil .nd gres h.ne Srcing @utc whc. i.ecxing r &s oasil po doy atonSwith

li dc irc direrly c\txB{ ro F.licidc tosidlc |nn $it l|[n tdrn&{ co(b (liibcry cr

rl..l9t2). l,cslioidcshrvcuvcrrtonshot il.cin rcivno.msm ano rhcrctorc thcr en
prcdlcc hMrdous ellcck on hunans lnd tivcnet, Oqano chtorirc pdicidcs !rc

considc(n lo hc ldxic rn.t rrc pnhihild ir dcvctottd rnd dcvctoping cotrnhics

Nchnhclcs lhcy aB cohoonl, usn in undo dcrcbpc{t €un(rcs ro o.rot pcn and

scco rurck on chp\ prrtrr.r d runlchfrt.



ot Pc icldc! ,nd ihcir teth.l .fier
codc of ncd.r.t Rcsut ion$ 20!O),

S"E ,r,ir.rio-

Pdicid6 htvc m.d. arqr ihpbr.rnk in q.i.utrurc ed hums h6hh_ Hrm @6
due to $cn misusc or iSnoErc. ltbcii $ru cnvironmc.br (,!ruB. is ircvnrblc

lfiii$rininatc .ftj rapid !* tsds b dftloFc.r orGisrul popuhrion. ti devcloping

ounbics p.eicilcs.rc a wry omm.i 6u$ otconrrmin.tion otpoubtc wata mnd
onryloorganic$urccs{ljeaty.200t),Crftirtyt()00pcsricidcsarci.u$wortdovcr

Mosr counlrics hu d cd (ricl rcguhliors Rgrrding usagc and havc th@lbrc

adoDlcd M,xinum tcsidu$ t,i irs (Dufiiji, tr)Bt). MRI_S !rc *c|l b.tow p€qivcd

.acty Lel and rcqunc sisilivc riatlricrt lcchniquc! {titzem.. !.d paddock, 2()O0).

Abour50orsonoDhosph .sarcwcntty,pnrovcdft,u$ii UniicdSrdcsbtUSDpA,

.,!&!qq',c
s0-500 J00-s000

200.2000 2000-20000
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hs cn|6Nrcdividcdintolhcfo oeirgpd,upr:

C orin.tcd hydm!rhon3

'fhcy m lhc nost widcty usc<t lnd rhus civnonncmalt mos prcvarcnt. lhc mosl

conn'FnorllrsrNt)ttt_&irsndrhnilcsDl)D.Dj)ti.tindrn.hcprlchtor.rUiirrnd

di.ldrin, DDT, tind.ne and heporochtor hav. hatftivcs of |}+,'e,6 qhjt. rhat ofODE ij
io dsdc'  ldrin md dictdrin arc tcrs pcEi(cnt ad rhcy rcnain in lhe $it td 2 %

ta6 bcrorc 95% dcgrudario.. DDt. itdrin and dicldrin ha!. b€.n banned in US  and

UK bul slill usd in tupicat ouni,ics b..,u$ o r fi€n bq @st. nE dvre crlcck of
Dr'l rrc duc ro irs cirsnsivc trs wh@ ir finds ns wry to wars or surra* runon

Howcv.r. DDT hs lhc abihy ofbio.accunutaio.. This iscvideDt 6oh bioaeumutarion

olDm in tud chain tom 0.00t pph in s wsre isine upto 700 ppm in oysrcF and

cvcn morc in hishs anim!k_ t)t)t.has nujnily Jbr adiposc tissuu w

is trw unics io ondilions ors(s. t.he wonuh,n DDT eB hlhtut cftecr ii
blood. lhc hrnntut cilek ofl)t)t.wcrc uN norcd in birds of prcy where inponcd

€lciuD tutrbolisn tqd b lhin .ggs sh. lnd s such Epoducriv. faituE. Ale
b€hlvioral changcs occuncd which tbvolcd clg brcakagc by pe s..fhremepebtcm

oe{rcd in boikr chickcn whcrc s.wdln usrd with DDT w6 uscd $ tift,. H@tul
cffea wcrc atb notcd ii tish inctrdiDg bchivtorotchangcs radin! rh. rcpoduotive

dificuhie, iftMs.d mnatiry atung ,oun8 on6 and 4!rc roxFrry lo aduhs, Srorl

@ncentntbn orabont 0.0t ppm ,cduccs phorosynthesis ii mlrine ptlnkron whit..vcn

snallg conenralion o t0.00 | pph in s wars kitb snrimp, poly chbrin cd biphc.yts

(PCB' irc similar lo DDT b{t norc Esinanr b,cidsand atkcth, srabtc up ro 5OO0C and

sparinlly solublc in w c. md rhcrutorc lhcy 0( usd cicBiv.ry. r nc, m.y tqt inlo rhc
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civirunrcnr duc h Fxtr w$tc di\r&t tahniqc{. Th.y lrc

cnvimnmcnr !d li( nrtufttc thcrc6to pnirc. crars

c.Riiqcniciry and mllalcnrciry(Dufrui tllu).

Exc6sive us. FNhtcrcc in thc cnvnonmcm dnd caiiiosc uBo

d*loDrcd of Gislancc lrd cf6r on non.$scl o.gdistu.

OBrnophsphat coDtorrd3

Th.e !e ddivativcs ol phosphoric aid and inctude m.tothior, pamthion. diuinon.

dichlorws, chlotpyrifos. prcftnofos clc. Thcy ,,c Eridty rurabotiz.d by romDdhD

ozym.s lnd Epidly dcSa,cd i. $c cnvionmcnr and s ech ele ! to€rized dim.gc,

Siecthcyarc ion-pc.sislc.t. rh.y dont biooccomltarc. Thct nehlnisn ofacrion h by

inhibhinB aetylcholirc csrcEsc. 6 a Esulr of which the aclion of&elytchotine a! rh.

ns cndingi @.linucs infinitcty wkh c.ch nqrc impute, Thk aulLs in ftmE.
co.wkions r.d ddrh. Ccnlin o€amphoglulB tun d si,L l.hn, dc e usd s !
n.rE gos ch.nical w.rte lachts. flower. tow mammatin loxicity orgaiophospharca

ac us.d in a numbo ot pcsr contbl opcEtions as a rcrtaclFcnr of chtolinat.d

hld@6oN. Horcwr 6isla@ is !t$ dcwtoping agains

1984)_

'rtue.rc dcrivalcs ofcorbrnic acid and &t by iitibilins

als hlvc shon hola lifc. low pcBi(ftc i. rhc cnvimnmcm.

.f6t on mn-b€.t o4..irns. Bur rhey hlw. qutt kmk
irc hdc .arhryl. proBJryur (Maxct ud Rostrflr. I 930).

'hcn 
(Mucy.nd Roe@q

ac.ryl cholincncBc. Thc!

Epij d.Shddbn and lc.n

do*n .trdt. Commn onc!
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Pyrcthreids arc synthctic 

'Drclhrins. 
N uat n,tlhrin ae the insticidat snnhlc ot

pyrcthrun nowcr (chrysnthcnuh). Ch.ysnrhcmum Ro*cr onlains 5 ditr rcnr lyFs ot

cohpounds wilh in*c'icidltFm|lc lhs:$sa arc D,clfirin I and , Circrin t ond lt,nd
j.solin ll. rrEy aE rnsLablc ro suntignl. lii minuc, attatis and Dpidt, d.gradcd lncr

,tplidlion. Th.y urLrgo vcry Epid turlbotism rnd s $ch po$ to* m,mnatian

toricitt. Howcrcrrheyoi cars tftnl and syncnic llclgic €dions n.usr. h6itinS.

hcodachcaM CNs disurbanccs. Synrhctt pyrcthmids titc cyp.rmcrhrin aEdotosllbtc

rnd re ollcctivc i[ rlricukurri rtrrt hrushotd &sls conrd. |tu pyrclh idr do trdr

rrkN0rviron c rrn(^isrrNunDd stnN vc' t 
' 
r|]i(l ir*rt t tuctdoM (t)ulti\. tr)n3)

FuhiSants rc inhakd by rcstidrory rEct rnd lhcn ki lhe in*. commnly lsd

indudc h.rhyl trcfride !.d phosphim (PHt. Th.y .E highly roxi aid shoutd tG u*n

in clo$d 'A. Mcthyl b.onidc is lc${ i, 50 6! / body *r. 6e (rbEi 2OOt).

llcdvymclokmdFnicidcssoincnlryintod0iryhitklhrcuBhrhcdiclotlhec!tc,thc

lc.d ofthc crtlle in our counhy coisisc of cooon khal, maizc kh.t. sugr(rne ptanrn

mriTc nlunr nd riuir, whcd hr.n. lltholft !m$.  mongsr thcm cotron, haizc lnd

sug@@ drc cspccially spntcd with p.sricidcs b.Daus olrhc ablnda p€srs in ficm.

llov, o.r.ls s. als sai. cnlry into thc hldy ofotlte rhrclgh dnnkinS warc. N in

mos orlhc a|w qfih owm6 do tul hlw scicnrific farms a'd thry bre rh. @ulc oul ro

d.!inaB. channch or @nsls qhcrc th. posibitiry ofnixing of i.duirht s6rc *!lcr

cont.iiingtoxic hsvy nerch csnrct bc tolcd out. Sin€ he.ry metats ardpdicid.s.l!
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known lo podftc lons rcm roxi. crmB on h!m,n hod, fierfoF rhcn pcsnc. in mil!

cvcn i. small !@uors nry bc dclrincnbt in rhc tong run_ This is mrc duc lo ihc trcr

rhm rhcsc subslnccs u& sroqt rldiBr* rilsuc ol lDdy ond seq d,oa@uoutarlrn and

biorugiificorion. r'hcrctorc it wrs rch inp.nrivc ro rsccnrin ifroxic heavy mdatsrnd

pGlicilcs .rc !'|wnr jn dairy nirk in rhc nrd, a@. cduptc ofnudi.s haw bccn doic
on hrvy nct0Ls in ritk h Patislor.nl ! fcw on h6vy mdar! and pc$icidcs in

vcscrablosa l tirirs bfl ,l) strcrr rtrrdy llN h!fl cdtrduclc{on dan, ritkwhict is0 vg}
conmnry conemcd itch in olr coontry. As such this srldy h6 bc.r dBigncd lo ss$
@mrcn roxa havt m$rats tjke 6ppo. crdmio,r! cttrohium, l€rd, nickcl lnd coblt
sd pcnicidcs litc cypcrmcrhrii. €hlobpraiphoi dd porhcrcfos in dliry nitk.

|.s. Objcctiv.s

,, 'lbssc$ rhc tcvcts o l.l.xic

or P6h.Mr districr .id ro

.flh* ct hcms as Sitcn

h*vy nrctlts(Cd. Cr. Co, Cu, Ni& pb) in d.ny riik
smpaE rhcn wirh hqimum r.5idu. timjk (MRLS)

by wHO/r^O for lny posibt. hmaut .r€B on

.! To a$css rhc levck ot (ic-arncnlbtc 
rc$icidcr uptatic by ptonrs usd !s arihal

lccd (cyDcmoh.in chtoolrinhos. & !,otiophos) i. emparison ro rhc dahy

nilk of P6h.w disrd 0.d mxihum Bid@ timns (MRt_s) oa d.j.
compounds d.tcrmin.d by WHCVFAO for uy posibL hhtut c0€rs on

.i To oss lhc lcvcts otsamc roxicanls in animat t€d and @ir.rrtc i ro lcveh,.

', To egscn oy E,xdirt m6uEs ifpo$ibtc
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2.0. R-EVIEW OF LITERATURE

2.1Drlry Frmins Ir PshNrr

D.iry fanine isa vcry imponad indusrry in thkishn bcous pothran.s nandj t'i in fic

*orld with rcspccl ro milk prcduclion, CDtroldairys*tor hs been incre6cd tiom E/o

b I 1.3% ow . pdiod of hn ds& (E@mmic srse, ofpltistr4 199_2000 & 20 tO_

).

Dai.) ,!min! syscm i t,csh{w} is ! comblnolion ol-mixcd t hins. ubfi and pqi-

wb.. dtrt f!rmin8- Mird ldmins is @nnonty u$d i. ru6t lEl whcc .
nurbcBorutrb (urr to t0 in numbcN) @ tcpt in hcds. A6und jTg6ofcallh !rc kcpt

in rh! s}3lcm (saN,rct 0t,.2002),

rrclvy mcr.h orkcc clc'ncnls ir. prcscnt mtrmlty in tow comcnrhrion (Rowcn, tt79).

SotrR ol r|t truals lik( ( r. ( r iwt h rre qrsi{t!r!{ r. l* os$nriit ror phnt AmMh

.ftt tL$ n:qoir{ tur mnEl trxly dcsctop'ncnl, CronrE.y ro ihlr $ft ofrhe ctcmds

rdr cxamplc Cd. I ls lnd lb !rc oEidcrcd b b. mn csrti.t tbr ptanr gE*th and body

dcvclopmcnl bul arc bxicwhcn prcsm fl coieirErions grsr.r rhan lheL norhatvatue

ir pl..r or huron body (Albwx t',5). H€rt ocllts one neuBioxtcir,

rcphbl@iciry. lerotorxicny.nd rcdloS.nic |oxbary in fiunans vhm cxroscd vi! otang

coirumin(.d rood, drinkinS &nromindcd wtrtcr. i.hatlrion ot contaminorcd dBt.

ingcsri.g conuninakn $ilor vio slin conlact, Oncc $cy cnro in|o human, bodr thc*

m., ouss disuAaM in rhc blood .nd cldir@uhr jtd.n! d!rg6 in rh.

dcldxific!rion p{rhwrys (mlon. kilncy. livcr. skinl. rcj@ aid tuncrioninB orloriols



homft. dieurtonccs in sdminrcri@t rcrrcductiqnd ftdo!, ,ysr.tu. As a

conscquctuc ot th0t. chrngcs h lhc bchrvbtrr .r mcnl0t lnd neuotogicat runcrton..

altcdtion in muot.ansmnlq Dmduclion aflt utiti2"rbi arc @om,ly ob6cdcd amon8

huro.s dndtycxpoed ro hc.vy mctak @nlamina(ion (Hu.tat,.2OO2), Havy mcrats

su$ ihbaloec ii C! contcnl in btood reuhinS in osrcopooris inflahm.iion in arlcdcs

anl tirsNi Arran aom hcaq m.{at loxirily in hunln bodx $ic.riss m norc

onccincd aboul iicrcre in tho lilc lad'ctc uctiviry in our body when $c coiccntmrion

ol hdly ftt ts cxecd lnan $cn rcmt rcqlircmnl tor oor body. Fc bditcs e
neg.tjvcly chrrgcd, highly @divc and utr3labtc moteul.swirh f@ unpaiEd ctectro.s,

FE udichs play .n impodat p.d in wrb6 ncrab.th acriliti6 (F&g cl rt., 2002).

Toxic rcrals aE rcmoved tiom hum.n body thbuCh Cn.tdion, Ch.l.tion lh.6py

rivorvc lhc Emvlt oaan4hcd m.rah non dc b.dy rislcs which rh.n .nrcr in.o $.
blood hd lmn rhcir, rhey rcoch.d ro $. kidmy and finltty 4 eucr.c rhrcugh ihe

body vi. orine (Poulr 2009).

2.2.1. Hdry nclrk in.oit! wricrrnd fodd.r

Havy mhls e ommnly found in snau @mnrdios in $it_ This is bare natuEl

pro@sss ofw.ar dnd rcar arc co.sranrly.dins on rhc rccks and this also tcad, to lh.

lbrmtion orsil. l]!c lnif€iat $uB of ndvy nciats in eit e mi.in8 otminc{ts,

emu.n6 frlm indusrry. dhpostotdomnic, nunicipat int h&,rdoB *sra (A owax

2005). Sr'nc ncruls rtucs\o irti'r oinutc quuorirics tbr !l hv,n! orguBms,nd mun!

eils do mr odain $cm in sumcicnr qudriric!, I hcy !rc considoqt to bc loxn b ph.rs

otrd $ih whctr Drcsc ln srddcr conccrrrulions thM rhcn norm,t vatucs in wits. whctr
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bddcu aE 8rcw. over onrdinalcd soits ir bc@ocs a sou@ ofmetltloxicity in cantc

(lrowcn. 1979). tmaduttahct at(200t) to!.d oul rh rhc man kvets ofcd. C( Cu, Ni

d'd Pb in Fil er 0.06,2.06. 7.0. t.7t. Ll9 mE ke-rir of p€snaw.nd Nost d
di(rbtl of Plkism. A@rdin8 ro Nscn (2006) rlf, !v6!g. @@nrrario6 otcd. Cr,

Cu. Ni. Pb x$ Zn w€rc t. 40. l_ l. t0 mg t,r in rob. @tl urcr empte ot p.sh.w&

dkoicr of Palind_ Siddiquia.d Khllt,k (2010) raw $c m4. @ilmr ofcd. C!, Cu,

Ni, Pb and Zi s 1.7. 30, 25.4q t8 and tt ng ks-r in the sits ofpsbawar disrricr of

Pokishn, Jah cr ar(20r) found rhat rhc bvch ot C( cu, Niand pb weE 0,025. 0.022.

0.01t and 0.032 m! [Br ii rhc todder gh$o ,cshawd diskicl ofpakinsn.

2.2.2. H..vy ncad! i. fed.n.in ofhunrtr.nd.rtd.

Food ch8in (tusGr of r*!vy mr.k r!t6 ptac. @ smhing or mininB .@s,

.SrianoBl land. plnlEs sown os conhniilr.n $ik. cii cl at (2009) sudin $c cd

.nd Zn entamimtion in calllc gEzcd ovcr rhc ptsr!6s ma, Cu,od Zn smehc.. Th.y

tolnd $.t lne corcnraridn olcd. Cu ..d Zn *!s gEds rhd then mrmot ontcnt in

.!ul. milk ond muscle, Thcy m@ludcd rhat rhis is mE likety bdaus. ofd,inking lnd

uring comuhinlrod wnrcr ud lbod,  s 0 ru$k ot hc0vy mc.arcontam,ndion oteil
$erc isadier cntry in lhc liJdd choin ot tivinr oBlnkms througn s
li!tri. inhll ionoringc{iur.

2.2.L llcrry mcr.b in mill

l-i4t! ct ol(20M) srudied th. 6e.lnrb.s .rlcc lnd loxic.Lftnil in dairy mitk of

ll y. lhcy li,und tut rhconrcd of  r (!. (ti (\' rnd t,bMs3?.90. 0,02. 2.03. t.9t



dd t.32 |rg tg r- Tlsy @mtudcd Oll Srancr om6l oftu lid pb in mitk is me li*cty

b.rau$ or drinlinA co rmir cd wole.  Ron.r al (2005) sdi.d out o sudy in

I'ilir'n. lltyrcn'ncdt|!{ EconcMrrntionntt'hv icdhdKn0.04&0.0t9mAkt.
rand bcrw 0.031 ro 0.t43 n! kr'' i. row ud n!({urtcd fr,rk smpt6ofdairyca(tc.

'lhcy found thor Pb conlcnr rc'nlincd 8rcdtr rh0. WHO ndximum rcsidue limns 6fpb

(0.025 he k8 ). Thcy concludcd thal gMrocontcnrofpb in raw..d pdeurizcd dilk

samples is more lik€ly bcau*ofc.ring Pb co rmiiard dicl.

Dobmnznskiclal(2005)oricdour 0study in pot{nd whcrc hc anatrzcd dany @w mitk

enpl6 for t@ cLmenls.1hc, tound thrt B& Cu, Cr. Co w.ft l9l .2t -224.95. sg.ss

1125.14-65.37 135.3. 33.t1 
'j 
59.I - 25.06 J44,80,3.14 13.55_5.t6 1 2.79gg

l- '. I rd*rllovn cr .l (:0o5) vr'{ti'j t|I qd. or (-u ,trd Zn in dab/ qlt|c mitk oa

Eohcmian RcEion oacTfh Rcr{btic. l lf,t Etbncd rhlr Cu @, ar mgcd nom 5. 5-50

dd 50 |r3 L_r i. 5?- 14 a.d 28% ot mitk snt6 Copp.r @nrcnl in d.ty nilk empt6

rcmincd vilhin th. maimum rcsidu. timir! s rcpond by gU (2006). Th.y conctudcd

lhat milk 6 dcfuicnl in Cu !.d rhh i{ mrc tikcty hc.alc of tow contcnl otcu in di.r

Siwn ro d.try ca(k. Cont6.y lo lhlr  nostoiio ct !t (2006) dricd out a $udy in t$ly

,nd round lhat Cd and Pb conlcnk ii dairy 6ilk *cre grc.to wh@s cr co eit

Emrincd les tun thcir WHO maximun rcsiduq limits,

rlo@ ct al (2006) aricd oul r study in t{ommi!.'t1*y aolnd rh.t lh. mnc.nrarions of

As, Cd, Cr and Pb in daty otk milk ehptcs of Rorunh ehlin.d t.s rhan maximun

6ilrs limks oto.oJ ng k!r for Cd and C. ind O.O2 mg kg.r 6, pb. Abdauan eOOg)

nudi.d re elemcrt mnt.nl in dairy mitk of liSyp{nn C,rrb, I]Ey Eponed rhar Cd, H8



!d Pb ontcnr in dlit miu smpbs vs lMrq lhln En |u,nun 6dB timiB $
$88dcd by Egrttian covt (s libtc 2. | ),

Trbk 2-1. Mct t .onic i! djrt r{t nnptcr BD.n d by Abd.hn (r|D9).

M;ii''in Bid;l;;;" ('"s kd

0.05

0,02

2.2-4. Toncobgicrt .oNcquc.cca oa hc.vy m.rrts

2-aa.l C.ddum

Cldnilm o@E utuhlly in phosphr. ek whcd! $dim.nrrry Ca phospha!. rccks

dd @rine bhck shales usu.llycoirli. highcsl contcnt ofcd nng.d nom l5lo 300 dg

kg | 
{tlooda 20 | O), tlE orho souB or .nrhrcpogcnic $uqs of Cd i. $ils @ sewag.

sludgc, phospbi. &nilize ohlined tom lulph4c ore5 ard mining .nd sheher of pb and



cadnium ir usn .oftmcrcbly tor lmiost coarin!. ctFrb phlin& poldiw coaiins of
osincs of ehicl.s. sret jobiti4( sldniizq in pbnics piemcn$ n p!,ms, gt,s! ad
plastics, c.dhilm @ppg a oys in high @nddivny dbt. wn s, in b.!rin! ! o,s and

tuto mobil.coDponcnhlndatesanctccrrodc@mp.ne innickctc{dmiuh b.treics.

Cldmiun rb.ms com!6urt wirh inorslni. $trs sch s chtoridc, $tph.r. ud edar.
ed @npkrcr wirh organi compolnds (Fribog ct .t.. t992).

Cadmium coiccn[alions dilTcr in diftcNnr tood stu'I. Cadnium conr.nr is prcs. al

hilh lcvcl in nc olTnl. $. roods. inim0t tivcr rnd kidncy narum y lnd D,y c,us

toicny whcn pescnr ar hish conerrErioni OM it trtc6 inlo lh. rbod chain or hun..

tEing-\ rnd atrimils. ir qus srcN hc,hh h.zmds (In,_gcntrr. l93j: Vrcmln cl at.

1036). r,ircsocl rru cvostr] (.d cdrlr.rili irr whctr tdt otr dicr gruwtr ovcr $il
conbniiarcd wirh swosc atudec or industirt cJllucnrs or rcceived hc.vy doss of

phospharc Lnilizss (ttanmcr cr !t. t97l), Cldmiun is non .snrial for pt. lnd

dimls bur b roricvhcn p,enl d hish@@nt6tioi (Vos, 198r.

High cmbnr of Cd in cnvimnme eus rc adwE .rr6t on humn hahh.

NanlEl6s, Cd tus d,.turcrio. of tidEy shc. irs o@ nron incrcs lo 200

mslsrbodt wcighl in hrman tidncy, |owcv.i &utc tox icny w.s obscrwd i, Jiprn a

ce.ruryago in ii incidcnr whcrcdoily lnhkcotcd was moeth.n?5 m8 kgr. Finr|y ir

w6 discovq.d thd th. roin cau$ of hum.n dc.rh w6duclo.ring Cd @nttminltcd

rn . Blond.i .nd Walbnce (2003) rcrhncd d€th of nrny aduts mainty duc b dinc

l0



Cd @nr.ni@ted tbod Flm cont.nin.lcd Zn coarcd ins, Asmi (t984) found rtd
.ddnion ofnonicip.t svlsc srudsc in slits u*J nr sFwinS rie 6 th. Di. que of
Cd @unulalion in rhc hunan kljBy, Ar.sDR (t9to) rcpon.d lhar rh.lot 6bte &ity

intake of0.07s ps olcd pa dly pc k8 ot body wcighr nly clus m ldvdse €fidr on

human r.d animal h€trh. owcvci Cd roxhhy is usur y bund whcn didary tohmbte

Cd limits incrclrd tiom 0 0?, !g ncr dr) Nf k! othxty wqight othumon (Cross 01dt..

l176).OrcrAlrrd(Te77)rqr ed drlrcoDludfirir sol$nukingcotrlddcrrn20ro

15 tg tcrdat in llEir i rk..

Ah.orriion of C.dnium in htrman ho v

Cbd'niuo $hcn cnrcN ifur rhc h'dy thk'uChdiur !.c!N,brcs in tr risNsand pmrcins

od Ddsi* ror lons dudions I r.mncr ct't. ( 197 t) rcpon d rhlt Cd @y lEumutarc in

Hy tis. fo. mE ihr. {0 F6 wnhoor b.ing rcmord toh rh. body_

l:tl.r{r ol C.dniun on llln.r hxty

c.dmior qu$s *wrc.dvcf$ cllcdi on hum.n h.atrh. N!usc.. bhitins, hadehe.

tbdoninll cmmps rnd livcr du6agc. .cn!t ddmolc. bone damls€, cifeG on rsris.

rnfrune s)dcm and srdio voscul.r syncm and cmcc* G obe&.d in humn vhen

.xposcd to Cd @nhnindrbn ( t]rcwnins. r969).

AMrding b ll.s. ljnvironmcnrol l,otRlio.  lcnct (t989) Epon crdmium inhahion

moy caus bns oner amns th. @ cE *po.cd ro Zi lnd Cd oinins. Ncwnh€kss

@inogcnic etfer orcd *s nol ohe^d lmng $cm. Cldniun l @ bint to nuctcic

ll



!c;d.rnd cau$s 0bnonutsymhcsis otlcncrc naturiatitr @lts and h.ne h mulalcnic,

C.dhium b aNid.Ed to bc . p(,lcnrht cdinogm bo@ of inhat rion. fi.rcfoE Cd

@nt 
'n 

sh@H hc de@ed in emmic .d gtN indusrid (US Ep 1989).

2242. Cobrlt

Natunlsurce olco is hhlnci erod.d n.rcriats and

r nbpo8.nic Fu@ aE phosrhatc tcnitizn, snehinS

p|!4ing orco albls. lnd indljri.s (rbodr.20t0).

burning of foresls whcdos

.nd mining efining lnd

CottrI i5 used lor prcp€ntion o thish nrcngth .tby5 Fmmq n.gn.Ll, muhcrurc ot

abi< 0nd gbins lin pot(.{,. tt i\ I n^ lt.mcm nl rot€ up o.tr.bour o.OO t% ot

hhosthcrc (Boec.. l9?9).

Cot k .nr.F inro rood chrin or'hunrB rhbu8h nitt dd &ary p,odudr fish lid
crun.cc.ns rnd condincnB $s!r .nd oik, Cohrk conrcnr in 8en tcat w8cllbtcs

mngql rbm 20 to 60 mg pcr t00s oI rbod wicrc.s orsln mEl &d ftu*lc mel h.ving

Cil v.rics ltum 15 ro 25 !fti 7 ro t2 hg rs t00 g ot liEd (Ori&w! .r al,. t9t7:

t2



AbrorDtlon of Cob.tt in hunrn body

Th. obsorplion ofcob€h tnm 6od larica tmn 5 ro 45% d.pddinS upon lhe hody tcEts
lnd !rcscncc orottu nrifcnh(.tbrk.i re7:1)..r.hchlltco cm ofco in humrn h)d, h
nor me rhan I mg. Cobrtr oM cnlsi in human bod, is crcr.r.d vtr urinc (yMa3.r!
1962), Cobalt is c$cnlht for hunai body,n is.n ihpo@l Fln orvirrDin B lZ
c)ar@b.hninc. Cobll i! 3ynlhcsizcd orrsitc |hc hun.n body by @n!in hocrei. ,d
tungi.nd o.mr bc !y hGizcd wnhin h!n.. body_ TlFGroG ir ts lo h. r.tft in.
pdbnn d $atc ftc lotcmbtc diclary dlity inlatc ot Co i! J,4O Ug Fr dly (R.i X
l99r),

Eftet otcobdr on fiuh.! Body

Acurc roxiciry oa@b.hr nry eus slhn pBmnn! ond wheing wh.c6 n!
defrcjcmr larts to rEg.lobtsrb ..@i. ,.d po{ljbty loira (sro*ninA | 970).

US Inkm.tio.rt Ag.rcy for Rs@i on Canar (1990) Dedons co as ! po$ibtc

2,LaJ. Coppcr

Colpcr ir e*rcreivcl, tru'l(J h rtE ctrvin,nr!.nr. tr.s y,!6 a poxlrD. duc to Cu
nmins. indlnrd uei etij and thuid w6rc or ir,ucrht a@ dorBla orisi., blrnin8
ol fosil fEls, plldldion of phcph,rc & itizci rctc.nic tuFijB. frcs a.d dun
srom. (Publi. H€fth Shrcmcm, 20 | I ).

ll



Copp.r is u$d ii clctricly cabtcs.6ppcr !ip.s. shcds ror oofin8 buitdilss, a oyins

rin 2inc. tin and codmilm. runsicidcs (t ordcrux nixrur., Clrro'tTere). B6s

(@ppd .nd zinc) B .xtcFivcly us.n in hoG alxt *qk pbe. Copgcr tom @hptces

wilh .mins and otlBr ligonds (Rcirtx 199 | ).

(tpn<r ir imDon! tu ntl tivinB orgi.iss. (nnn r orentaiio. in anifr.t dicr and

pbnt js r 2nB kg'r ( lloMy. t99t. wr.b gmin .c@rr nEar. firh and lcn rqcrabt.s

trcri.hsurcesofcu fo,human hqth, Rcfiicd cc@rs.nd mitt prodlcc ft low in Cu

(Vab. 1980). Conmcrc i.lly prcparcd linncd tood is mnsidercd tC'bcdcficicnr in Cu aid

sus hc.n di$4 in hurun (Ktcvar. t975).

Absrttior ofsltcr in h!nr. body

Copp.r wnen cnl.s inlo hunln body rhough tood arcund 3{ ofc! h abelbd jn

body ia$6. N.rcnlEls. C! ab$ryion in Lumrn body qn b. Esricr.n whitc adding

phlrrt6 in lhcn did, tloscei in6e h fc. Mo and Zn i. human body &ckBtcs Cu

lGs thoush .xcrcts, Copper oM cnreu inro ho6rh body n rualty rcmains in th. rivcr.

hqn. bEi.andkidncy(Boynq t986). Rcloh,lb$erionofcu c.nGdu@fi.acriviry

of @tts honstais !.d @y|wtr iiro eumotarion of nigh @nr. otcu in ptsD.

i. .ld6ly (%pnn d .1, l99l),



Erd ofdpp.ror hrn.n hody

CoDpcr is.$mhttor hrm.i hdy coiDc, knr importmr ifti or $vq!l cnl.ymA tikq

cyochrcnc oxtdasc. tynBi.rsc. aminc oxid&$, uric.sc, supcrcxd!$ dinullsc and its

deficicey 6oy cau$ inbat,nccs in lhc cnTrnalic sls1cm of hlman bo!y.

Cotpcr dclrcicrcy nay .nus Mcnkc.s

ewc difihca ard !@cnia in human.

Buh in uoptxr dcposirr in tilcr {nd

wil$n\ srndbm (Ko4,.l atut pcndcn.

$$rt hrn srrdnrmc, b.nc dcfers. hoir damagc,

Exce$ive rmuiBofcoppci in huhs. bodycin

bmin wnh rcsutunr dh0gc, , condirion cultcd

t9n)

r. rnFlt $udica inlotving rsrs 0dcnoc!rcinoms and fibbbs or runss hlw b.in
dcrcotcd (Slcrtcr cr oL. lgSS). [owcvs ir h6ht b.rn.tNjti.d4ahuma@iegci
drc to unovaitibilitt of huDln dd! dd iMd.{ullc ejml &ti {hr€grll.d Rijt
hfo.tution syncn. | 998)

2.2.d.4. Chroniom

Chbhiun n.tuE , oelrs in $rpcnr im @ts in nigh @@dorbB, chrohiuh occoh
it the fohsi Cr (O). c. (lrD..nd Cr{Vr). Crbmiun (l[) is h6 con@nry fouid i,
onh-s crun in low conemdhn sh.@s Cr rV is tirftt infEqrcnn' (^noway. t995).
Chftmium tv is considcrcn ro |t bric rhan cr( r) (t rsda 20tOI Thc orhcr hurccs or
Cr rB ny ish. chn,mt. sfttrci oinc kitinss. I trtwcvg, i sig.iftronr rcnioi ofcl n

It



rclasd inro !n $it or watc. thhush

pDducrs or chcmic.ts. flo$rc, C. @uh

in sriink$ nc.l rlosits mry rctc$c (jl

drinki.g war.r b€.ome conraminarcd wi$

mnuhcrlri.C od dirpost ofCt @ni.ining

i. r6h k€sabtd rd fish. Simihrty @oting

i. lnod. lrirh conrcnr ofcEvt h tound in

th. .muhts di$hargc lion Cr nlnuf&du,ii!

Chrcmium bs ten 6cd i, ltloy srel ow, rhc hsr @uptc oae,rurics Chmoiun ir
u*il $, pd olsrrirtcs( nRtor'qridos tids. !sh risrbsivc in ootinA sy\rr4
rbms arbys ol imn. nickct and cob.[. n . pa.l otbni,E !s..rr, v.rious otor piShenri

,NeBdrEE houshou daqg.nts, ponqy Stucs. p.pcr ud cr6 (surcws tgsl;

'|lrc lood which conldins hrximrn ch.ohium is ran but lu a
lbund in dniodt nc.t and tivcr, pouttry and bunq. Btack .id
rrrturu\ & slin,ch l t llmrick !.d (nun( 200s).

Absrplioh of Chbm iun io iunan body

chomiun cnrch inro h!ron hody via food .nd aound O_5_ |,0 y. or Ct rt znd 2% ot
Cmmi6 a@uhuhrc i. rhc b.dy lissuc (Don.tdsn. 1966)_ Ctrcmiun abbQtion is

inhibi.d du. to lhe p@nce ofFq Mn, v.nd Zn in tbod norc tikcly b.caus tar.r
cl.mcnrs c.n @mpclc with Cr and sdapr samc parhwly riom noneh b iirain.. tl

t6



fcumurrtcs in ka.cy. xpt4n. tst6nnd hoNs_,t.hc Inin murc.tcxcErior is u.inc a.d

orl, ehc in l€ccs. ftr body o.lcnr d.cms *irh a8c 0 rilt, l e76).

It|rstlotChbntun or llumrr body

Chbiium ptors .n inpotunr a btc in 6ody d.rcbpftnr $d !s in tipit mcr.botisn,

Elucoe lohnncc.nd dirn dnic &id_ stuhrtionc conpkx (Bunxd, tes4). Chmmium

h*. 6L in gtycotysi. and  Tp p@ducrion, Tdwlcnl Cr is ai .snrd con liru.nr of
orSononrd.llic moteute known .s Stucoe lotcEn tirctor *hrh is in!6ndt for rnc

tunctio.ineofi.sutinindrtc(sunon tgg5jBunonerat_,t996rEarkyetd,.2OO2).

I lirh oNnrrirh of chhnnh

kiinc)r lid on cwn crusc dcalh

chrcmiuh ltl sn bind to nuctcic

@npounds ar. knoM orcircg.B

2.2.45, Letil

vr q'n nc!!rivctt cfrcct nn kyi. gantuintcsrinir hcr.

acids ond @ue murasresis whiL cbomioh (rv)

(okda,1982).

nng6 r6m 2-26D ns kg r 
. I towE, pb @ind wi.s

(AlroMy. r99J). taad in iE arMphcE @@s fiod
cmi$b8 Fon foundria @t .nd p.in!.d wod buhing,

J7



fbd hdlllu.skll*orks. cDjion ot tcld oe bodici cmi$bns rom snctrc.r, rchlnic

cruptirE lbod Sown on @nramiMrcd $it crc. (O'tticn., 20 | O).

Lad ha thc lbihy |o |bm .Ioys *irh otts mct ti ll i! lsd for b.nats in ort
v.hicht c@lcmy tighB (@oming ro 4(|y. of tollt rcdd oi$nptbi). tcld

stathcd obl.s, lc.d pip.s. htlcG a.rd pojGlite t& gutrr tad sotd6 in ptlmbing ..d
ck l.h.l er&. lo6d tui 4r b.dy n,nuaetue.nt b..rii8s. trd p|im3, d iihibilo,

lor i6n .nd ncl 8teing of 6hics sl6 m.i!t cuE, ichvki6n rubcr 0@|g,
lighla dra. in p.i.t .d printins ink !,n i@ttidB !,n nuuf&rE of DclDteun

dditis (Do*di.g. t9tE),

Lad Dlt.nt6 i.to llr 6od rhbuSn @nt.Dii|lbn wih p.inx tad d!sl, w{q fem

r.td pipcs, osmctks, tbod an lcrd @lcd !r.i!ib, ed.i, endi.s, f@d ons tbod @loE

lnd urcNils n inls (tt.mrjcl dnd (bunli 2008)

/\b|.rtllor oa rad l. bi.r b.dy

Only 10,6 oft|t in!6tcn |od is lh$rhd rhm|sh Fostminrcnii.t lhd in odutls rnd

mN lhln 50ta in childBi (K.hoc. te6t). tald $rDrion in My ir in.s$d by to,

body olciun, incErscd vildin D. in.lta {rbohydd., ibn d.fici.my.ld pErin

dclicicfty. ln blood n b bou'd lo r.d bbod eli | 6 ritus, highd th& in ptMs (Bury,

t9751,

l3



Adund 90% oa Pb i! cmv€d r6m tlE b.dy vi. ica€ whwG r 0% is cxd.d thrcush

urirc and minut quanrity is rctes.d in Krcriani han naik,nd soti.g (pom and

Ell..n orrad or hum.n body

Thclwmgq I'bcontc varis trom lOro 35 !g lO0 ml-r inlh.blood of hethy humans

dd incesd b 300 tg l0O hl r 
when ciposcd !o Pb @nr:minrtio. (NRC, lgSl). Lad

is ptsnl in .ll pans of humdn hody hd Blrlly accunlhl6 in lhcir bon.s. tt.rtrht

aduh hNc !n lvcmgc conrcnr ofl20 
'ng 

kgr olPh whcrcos 1.4 mg l0O mL r h ln bLood,

nor thln IOO mg tgr in boncs whilc lirc h.s I mC *grofPb i. rhcn body. PlaEntal

l@sLr @uR in iclls and llls $al lcad dcDotit in hunn body inclw thouBhour

Inlimsaid childtnm veryquicklyalTdcd by lcad lhrn lhc.ldcrly in wnom lhc brain

de*lopmeir pll)]tr*s slo* down. llsuch 6ods arc ldlcn Egullrl, vhich 6nbii.wn

sroll amounrr ol l.ad. n can cau$ hlhlul clTccts ror long !..tods. L.ad is a typiEl

clmslarivc poison. l,c!d ions 8cr drachcd 10 h0cmoglobin and plasma pDtcins d0c lo

*hich .qi blood ccll ptuducrion and rcsullanr oryBcn suDDly is gdlly ellcd.d. ljx6

of lcld Faycnrcrin lhc bonc.flldor. livcrandkidftyslRcilly. lt9l).

l.cllls|ttr. crs i'io hrn rh'dvvtu|n.'l. y lcrd !' g,lnn'i.rc\ri'rl .llcch sch r\

morcri( dyspcnsir. cotrslitrlion. colic rnd rkloilinilp0in. cnccphalor0lhy. poriPhddl

kusp.thy, chonic idclc6iblc Nphopnhn .$rcsivc beha{our, *rist dop, cft€B

on livcr, boms and halc gonadi inhibhionofh&moglobinsynthcais..d shon lif. span

of *d bl@d cclls (wl lo. 1 976).

t9



IARC ha plac.n lod in Creup 28 .losibL hunrtr @eircgc..,o.d NTp h.s ptoc.d ir

6 'Een.bly anticiparlrd ro I'c ! c.Eiio8.n,, 6ur O@lpart'rt efety and Hqtrh

Admini.tdlbn d6 mr oNid.r I |o bc ! "ehct *imgd" (SrcltfrA t998).

2.2.a.6. Nlclcl

Nictcl b oatuBlly pred in mclorir.s lnd sidcritc may con$in F€ altoy*ith 5-20%

Ni. N bk l G @mftrcirlly obllirEd non Dcithndhc .nd pydDdre (Albwlx r 99t.

8umi.e ol lbsil lu.lq cmisioG lmn mi.i.g r.d Etini.g Fo6€1 ct p6dmtbi.

.letrcpbtin& municip.l *.ilc imincnrio[ w.l6 ud $it€tunird.d eth huniciFl

s.wtgc alud8 , rclcanic nptions, hidfill sit.s vqhicu ls .n ilsion: sb.d and .!rrh,s

Niclcl sted rlloy is widely uscd in indu$ry Ni h .Ls. led ro pb&a nEt.ts tiom

comsion .rd lhcrcfoE is sidc,y leJd in mlot rchictci ltrmL! liEdns lnd

r.bLv@. h bde us.d in ioEgc b.!.d.r p.inr potury, m3cti:, s ! clr.tyr in

rlE hydogcdtbn olcdiblc oir! aurombilc .nd an cnn plns .L.r6<t r oiEgc, n

lle ttd3 lllols Nnh  l. Fc, cu. C.. Mo .nd h (sdn .nd ShrlocL 1937),



Ni.kcl is pE*nl in low conccntrario. in tood. Ncvedhct6s Ni conrcnr wri.s froh t.9lo

8.2 mg kgr in pm nuts 0rd lc8uncs (mor thrn I 
'ns 

ts' ) crc.o (j-tO mg kgr). smir

Drcdu* .nd dnrcd lbod {Elhtr t98?; Pcnningon. 198?; SnEn ,nd Shdro.k. t98?).

Ni is ch.s.d inro lhc |i $mu8h iobo6 smkq Ehtutar.misionq indunrial wastq

lcnilizers aid burning, h cnrcu inro food ihough p@$in8, hjdro8eMr.d oik, $ecl

ur.trsils. dDnolpruccdures(P k rfl l)lrtt. t0')2)

Ab.o.Drio! orNickrl i! hr6.r My

Nicklc .bs.plion dcpcnds on qua.rny l'tcn. stubititx 6n (ihtet mrbonrt h

@npLt ly absrbcd). ln hlnans 20-l5yo orrl* inh,t.d le$ slubtc ,htet h abs.6cd ii
rh. bbod. Nhlcl is nrcly .b&6cd non food. I lolgc( 6ntt I ro 6% ofNi is abe6.d

fon dia.ry iordc in hlnan hody dsu.. Fbm rh. Crt ab$rflio. 6.ft.red by ib.

composnion of dicr, chcnicll lorm and inlcQ.lions wilh oih.r ctchenls. Nickcl

tbsordion hay be supprcss.d by bi.dins or chct ing subnmcs' @mDcririrc inhibno,'.

or dbx E g.nts; oi rh. oria fia'd. lbd.rFion is o[c. qhac.d by $td.K lhn

inces pH, sobbilily. oroxidalion. or by chctatiis !8cnls rhll !rc adircty !b$lbed,lr

is crcrcrcd !ia urinc.lr isorcoly dhlribu$d ir thc h)dy(A'tSD& t997),

DltNt! ol Ni.kct on hun.n hxty

Th. coyde u@se con[insNi. Nickcl rclivatcs clrb.ryte rt]si. and mtytcocnryfrc

I (Slndcnnu. 19fi). l)ictffy Ni k nol hdnnlntto trur hul inhatotioi otNi m,y cdrsc

cinccrolEsnidn'ryrftctrMncnnrriris(shttir3r..tr6tr).ftqn0t$tctrdr.skinr.sh.



lnhm. i(llcli chmnh |.'lituhiris. rcdNcd tuns r,,ncti.n. dcti,iin. cotrlukian*. Md

dmth (abwn !.d sundcrtu( tgro).

Ni Crrbonyl an causc c0nccr rn rhc tu.gs Md stnu$s in indunriat wo,kc6 oncl

Dtobn8.d .rpoeE. l/lRC hs phc.d Nickct e.bo.yt h Coup 2A "posibte hunln

@cinogen", lnd Ntp hls pt,ed I s.@.obty dricipared b b. a orciiog.n.,qhitc

OSHA hos cdcsori"rd [ 6.1crcd ceimg.n' (ATSDR, 197), {s@ T.ht6 2.2.4.6,6,I

&2).

Tab|.2.2,4.1. Ditfcrcrcc. in rhc ncrn conrcnr otsoDeg.nerut ch.nctcri.rica
of hcNy n.t L (R.i[y, I99t)
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T.hle t 2.(2- Difrcr.n.q i! th. Dbyri.d .h.n.Grlrtca of h-vy belrb
(Rcilly,l99l).

Merin. l^rsD& 16: |x4

r@4Fnrtr ilEedn,.

0\rr^ 0. rtrs f.r n{rti n $!hru

r0r.brd|4{4r.|d u4

l00/3dy,'J0[U'6wiJ

6d E lnn - 0.007 n! !a nr

.ro !F d''' ii fr )tu rri
dD'hiifiAl0BL'hfid4



2.3. PESTICIDES

2.3.1. Pesticidcs in soil0nd foddcr

Wh.n p€srkid.s aF applicd ro rh. bit rhcy c.n undergo aderplion. AdeDrbn mans

t. anacnn.nt of p.niidcs lo $it. This dcFnds u!6r rhe chcniclt MruE ofpcslicidc

*ndn chrectlristicsol$illikc ( s wald con.nl, pH, th. lnouil oforsanic n r.r ii
I and whclhc. il is sndy. lolnx hird or$n,  dsrption ofp.nhid6 is @rc in rho$

$ih which fi.vc mrc clay rnd o.s.nic @uq rhrn $ndy iatuE $its. Liv.sr@k rid

cbps downslaum can bc rllirlcd by pcsticidcs which rcrch lhrm cither di$olvcd in

w.ncr or wnn eil panicl.s. Thc$ F.cicid6 !E thcn ab6 tb.d by rhc lodder poducing

pltnts and $cn dcg{dalion 0@06, Degmdition @n @r cv.. in sil .nd h occuN b}

ic'!bi!l ucrid trtrd.ltfricll udiotrs d.B hldtulysis. redox rcoctioN or

plbrod.sdddbi, {[nvircnmc.hl Fdc oa Pcsricidca 2010), P€licidcs e 6nm.ly

us.d ro killp.sl ovcr lhc crepsor oddcd ro siltf,forc cultivation, Hos.rcr, impop.r u$

ofF((icidc mry rcsull in rhc r.$idurl a&umuhti orDcsticidcs in sil o.d cftps or

gttss soM oF rhc sil (Brue lnd Richard. 1937).

K.abaeMvar ct al (2012) p.rlormcd a srudy in rndia in which rhcy studicd lh. rcsidual

com.nliarions olchlompyilos in animal fdd and lodder enplcs olTfri rclion of

UftlEtntrd. I'ni.- Ttuy lound $d @rc th.n 25 i:cd.nd loddd enplc wcrc

contrminatcd wilh chlompriaos. Mushaland Wahc (2001) cMied oul ! nudy ii Sourh

Wrlc. Arsr.lii in which rhcy csrimared thc rcsidual concenu6lions olchloropyii6s.

c.dosulaan Md prcf.rcbs in .qu ic o.soism' Tlcy lbund rh.t rcc rhar 20 aqu.ic

organisms nrd rcsidualconccdr ions ofchloopyrilos no€ th.n lhc mdimum rcsidull



2.3.2. Pcalicldes in food cheitr

Pc{hidcs can rcdua cmr yicld by Enucinq nirhgci fi$lion {Rdkcti 2001. rbwcw

tcidcs inbgen fix!{ion . pc(icidcs cri bc di$rty ab.$rH by phnls wkh wdrcr rnd

will c.us. darded go*th ot thc plant. sirh imp.op{. dcvclopm.nt ofsren and rcots

(W.lhy ct a1..2006).  nim.ls c,n bc afr6d by di@rty€ringrk poisn€d ptanrs or

duc lo rcduad fmd poducliotr (l,rlmg d rt.. 2001. Bnds o. hc cficctcd by mting thc

F&rql inn-crs. Whdtr rlt$ t'ciioidc lftlci tl ts. hirds !.d utrinrts ud $rctr by

numoni Ihcy cmcr into lhch bodi6. Whcn humin bcings and olhc. high.r aninat3

conliiouslyl c p.slicidc lldcn pl.nG rnd nnimll tbod lo. $vcEt tq6. $.s pcricidca

cln oe(nuldc in rhcir lhdy k' dnlcftn$ lcvuti !ft1 duk h0rmtot clrccb (Kriqcr,

200r).

2.3.3. Pcsaicid6 ir mill

Pcsticid.s rnic. in 6ilk through animal rood. {iter. an od soil, P.sricidc Esiducs havc

b{.n dc(cclcd in milk lrcqlcnrly in various Esrrchcs A ntrdy conducr.d hyrh. USDA

P6ricidc dr.' lmgmmnc slFwcd rhat 96% ofrhc smpks @nbircd DOE,99.,6 Dp .

41% dicldti\ 25% synlhclic prrcdroids 0nd 9% hrd I hyd@xyfuE6 which is r

bmkdown product ol carb0m!rc insticdcs (t'hilpdil. 2003).

ssinc cr al(2004) ildi.d cyloerhrin o.ramindior in d.iry nitk emptes otSs

Prloo. B@il. Dany clltlc wcrc edlcd with J0 g Lr ol activc ingrcdic or

ct'.mcrhrin rnd lound l6 fold 8rctrlo crdncrhrid in catltc mitk within 24 hor* of

crFrrcth,io crposrc. Nomth.tss, cyFrmcrhin ws undebr.bh !n.r | 7 dats ot rhc

qpoerc. Amrhs sody *!s odi.d o( bt Blh d .l {2004) in Lldhnm-lndia DDT
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8nd Land!* *crc 3 lold grclrg inc.(tc milk smpl6 rhrn rhch mlxinum Esidue limil

(MRLI holsr oB@phorphorus or sy hdic py.dhoid inslicid* Enlincd wnhii

lhcirmrimlnrcsiductimikoto.ot mrtS-r irhitksnprcs

Bis$cot and Vssilic,T (t99?) nudicd rhc p,,clhrcid i,saticidB (flumdn.in.

dcl.rErhric cypcrrErhrii rnd c]tutorbii) injefioB 8iwn b 6w ii B@il. Th.y

lound fiar snall.mounls ofdch.nelhrin. cyp.mcthrin,nd cyhatorhrin w.e prcsenl jn

@w s milk .nd blood emplca immedill.ly .Rs injdioi wh.fu nunrahrin ws found

!n4 28 dry! ol injanins pyErhmid iNFrladcs According b dE lnnu.l Epod oa

USDA (1995). rhc Bijucs oflrrlhbid.nd organophosphrt p.sricid8 is incMsd ii
nill emphr owr a F.bd or! d€d.. peM otdiiph.n bDitu Biducr dr.fitom_

di|]ooo clh.ft (DDE) dd cido$tfrn in mjtk was E oncd sincc 2004, Th.y concrudcd

lh ihis is mc lik.ly du ro Epil e otdiphenyt,min. in crnb,s drug, in nitk

Poci.s pbn|3 lnd prct+ing mrqab.



2.1.4. Toxicologic.l coNcqucnccr of pcsti.idcs

2.3.4.1. Org2dophosph.tcs

T.bl. 2.3/.1.1. Phy.iql.nd.hcot .t tcrtud of Chlompyrif6
(D6h ldrpted fi,om: Chtobplriphos 212. WHO p.jaid. cid!. sri€s 2.
Chroofrliphs wr IO rrdic'dc Esi'tuc erir\ chtdnynrc flcscl Chtqopynpls (p(x).
Chldplnl6 lMPn E€ldic. tc9a)

hrord{pertuh orrrmrrhororurc insi:iiii
l il

MolEUlar rc-rghr l!9!-L-
t ri. to'mn-lli ln r:.cr.l.rz, ru-Emliliill;ti-
rsbrc, \.zMc chlinrlir$. m.rhaior: ko-ocr.icr stishlty .er'rbtc
(0.4 tr'r k! ) n wllerll 2,0 ms L

rdli. d-$

M;ii;i;'i'.r",.brc

I l- 180 drys in soil,3!78 dlts in wdrer, 10,t4 days in phni, +7 days

. Lrrs 00t mlrwdn, vol 0.0t4
mBAS/dat omll, for I monlh,  cceDrabte Doity tdake For Mln is O -
0ixrrs nUtu rEd |\tt)-\i'Chl
rtrle*uohhg!. gmt\s, r!k.opntcs i! r m3k3
Cafrt. nco^, rDrurocs h 0.5 mU kg'
csgplants. pcppcu.6Db$rics k 0.2 ns kgl
L.llue ricc ( in husl(1. 5u8!r bccr is 0. t mg rg '(-cloy, on nsd. @rlonsc.d oil m$hmm! onio6 it O.O5 D! kr'L
clulino*i m'lt (r!l bsisl. F!'roca, d c!bb.c. bo.ot ms kt, i
ol@lolqukh2 ms lB



Chlorcpyrilbs is widcly usd mund thc wortd as an insricid. owr.sricultu,at ta.d.

nNtrEi. hn$bfl'li rtrd rinrrs. h':lktirilr n, rhi.htilR,pt i|ns is sucss\ti, y Jrnticd

rmlnd rtr hcds b Dde( sl|lc thn llcn ot|ck.

'l$cbasicdclioiolChlortrilos is rhal ir iihibitslhccrzyncchotincstcmse in hain aid

brmd. bur thc *vcrily isdircrcnr i! dircrcd.oimots. (smitb, t966),

chLmprrifos dici..y crpo$rc in qntc mitk M.hcd 0.0r ms ksr wh.n fcd o. a di.r

@.laininsl0 mB chlototyifos Dcr ns pcr d.y. According b CCPR rctonO.Ot mg kg.i

is lhc mlxinr ru$iduc linir ofchlompyrit s itr suutc tol or mitk (shitn. tt68), whcn

diir.ry i .lc ofchlom0yrild\ cilhc. by hun.n or orrtc is mor€ rhrn MRL i,c O.Oj mg

&g 
I il oues inhibition oa pl6m cholin.rcre *hich dus d.p6bn in h!sa[ ad

m inhibnion ofpbsro ChD is mrcd !r O.l m8 *8 r oa chtooprrifos in dicr. Acdc

loiicityoachloroptrifos via onL deml, inh.lrrio. rnd ingcstioi h 8ivcn betow,

T.blc 2J.4.1.2. Chlorepyrild L qr.Borir.d ir r!. fotloetlg .lrn.! r.codtng ro

Toiclry dr!|fi .{!ob of chloreDrrifo.



Chlolpyritu is hiBhlyroxic ro rtrrt?csofaqolric titc i. whos todics ir leumutlrs. ti

is not rcry $lnablc in *alcr hlr cnnst sd$lG r. eil p.nict6. TIF eit o,rying

chlffdpyrirhs uktnutctr rinds il s wry lo wdcr hdic$ond $rrt6!l ftc botun shcrc ir

poss a pdine.t hlzdd to.qudic tiic tiving,r lhc bollom (snith.r at,. t!4r). ft is lls
hrmfnl to horcybce.nd bnds. Thc hmtli c,Iels otcbtoop''it6 incEe,l tow

Dclhd. tjor of Ch loroyrop hos

Chlorcprrilor pcBisls in thc $it firr ! va.ying p6iod rlnging from 2 v6k, ro I ycar and

crci upto 4,€.6 (wrishr d !1.. 199|). nE Cql variation i, du. to rh. dif@na in lh.
lytc ofsoil, r.mpcn$rc. pH clc. (oitani,.l at.2ot0). D.sraddion ofchloroprriphos in

eilb! hydobric prcc6 Esttins in rhc to,ftalion of3,5,6 richtob 2 pynidinot(Rackc

whcn chlorpyrilos disotled ii

quicklt at ptt obow 8. nE

$b&qu.irty oilcncd lo dioti

watcr is cxpokd b suntishr, UV ralb hldotysc n wry

innhl prcducl is 1,5,6-rrichtorc-2-p'.jdinot which is

rtuh Md fasmcnrdr producrs. (Sotuh | 968).

D.gnd.tlon ir M.rmrh
ln n.ftmals anq orll adminhtrurion. il isquickty ob$rbcd,

derhylation ro Ct 3.5.Gl.ichb6,2-prrilyt pfiosphlr.

m.r$oliz.d ftd exctcred by

(75-809/.), 3,5,6-richtob-2.



tyridiml (15-?0%). pyidyl phosphdc lnd pyridiml. v.ry miNre quetirics oa

orhligcd chloDrithos atu crcrcrcd (C.rtilq 2006). Smtl amunl ofcfihly.itiis crn

b. folnd in 6ct tliiuc aor a hall lilc ofI dats |lic rojor &ft of*crion is u.inc lnd

lier Srullq@ntity ol < 0.r ppm. rrc aoud in livcr. kilNy ond blood. (Curcmnn,

r96E).

Dcgldltion in plamsoaua b, ('rid0tion lnd/or hydrulysk rcsultin8 in the lormlionof

de$mono-elhylchloropyrilbs, dcscthtl chloDyrilb\ 3,5,6,lrictloro-2-prridinol and

aurrh$ dqrnd ion F)dtrcrs (snirh. l0.'7) (hkyn}rilns cvnFomtcs Fom lqvcc l|nlo

30tlo wirhin 43 hou6 lid rhcrcbrc rcsiduci do et build up in planls aic. rcpcdcd

tniliations. Vsy minutc qu.nriry ol rcsidu.$ rln n( tuund in thc form ofchloorrilos

{nd l.5.6jrichlr}l-pllilintl lsmith. | olllt.

Coulsto. cr al, (1972)studi'd rh. cff.ct ofod dos olchlooprriaoson lduh mal.6ts.

No cllcd on bthavior. h.ndlology, urin.lysis did biochenical chdges in blood was

nolcd in rny oflhe molc rdult. Howcvs d.pE$ion of|)l$ma cholincn ffi wrs nolcd

inrhdsmrl. uhsrl$lud 0.01'ngolchknonfiliJs.

In ono kr nudy JMPR (|972) rcF)ncd'no cvidcmc ol mumloxiciry, leElogcneiry,

rcFodu.livc abmma|ny or dradogcnicily ii mah t!tu wh.l6 incl6. in ndMral

md.litt ws ob$rEd wh.n chkrm0trilos w.r gi$. ot I ms ls dli. R6idu6 oa

chlorpyriphos wE prcdonimlcly found in th. tuty risu.s .nd Esidug oa 1.5.6-
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hichlorc-z.Frrntino' wlB in

ddlogu. was detccrcd in

rhc lidncy rnd rivcr tisstrcs. No rcsiduc orlnc orygcn

any rksuc. chloDyriphos n froE polcnr rhdn orhcr

SaLs.1.l (2001) 4i{ oul a sludy on 6idue ot B orEepbspnoru pelicid6 in

palclr,.d dliry milk ii Mcxico. .t}* ,,c{i.jdca.rc ommort, u$d oEr $. @ps
8nd roddcr. TlEy 6und lhal abul j9.6% or 0. pofturi'.d mirk smpt6 @nraincd Op

nu\licift rcsnhBs. tjiSj F\rcuizqtoi|| snlls u,nrrirRd e\iducsnl.d;chbfrosllivc

vxnr!l$). Dhohtc, chl(ry?ih\ xt c rtijtrvi,rrh$ titrr $nD0) ,bto nln lhcil
marimuh rcsiduc tioils (MtU_). Iowcvs enrc p{{curied mitk enptB codais lhc

lcaduc ol-ll Ol) p.sticids rungc! l&m 0.005t ro O.O20l mg kgr .nd rctuincd wirh

ftcn mdimuh tusiduc tihirs. Cr.tti.l rt. (2009) studicd thc p@nc. ot.hlobpyritor
ii dliry mitk smptes in rraty, fhcy Eponcd ft.1chtobprr,roi !s pE$.t in races in
emc mitk smptcs whcrcas it wd compteletyabscnl in olhgnijk emples.

l. .nofi.r tud, Cislo ct .l (2002) .cFncd r|@i o, iors@pndphd.s, c,h.narq
p)dt{hbids h€rbici{,6 lnd tungicid* in ow,s mitt eDpt*,,wrEc ddootphrn od
lrcll s@.hscm in orhqmitk ehrtcs indairycoy.rofR@r
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Profenofos

)^l- it .--t*'\-\"-\1\
T.bl. 2J.d.1.3. Physisl.nd ctcrtot fcrt!m otprer.nofo! (rd.pt€d fron euBt,
l9,0i Mrt ri.t Srr.iy D.r.Shet,2Or0).

Aninsccticidcuscdona.widcvaricrtofcrcpstoconfolmanyp*rsbulmiitytobacco

budwon. orlon boltworn !rmr*or,! @uon aphid. $hir.flis, Aid.r nhei pLnr

OrgaophorDhorus in$ckide

o-r-broo2-oromprrnyro_. ,yt $mtii6sE;ihl;i
C rHrBrcOrPS

371.68

Nor rpplcrprc

Mou*. jum8rg or r.tmgkg b'dry in ten.tcs.
R!t. 20 ms lg '. | .0 mr ta' bw d.tr (EDr<tuctionl.
Bg!:!l!!4L!t:Ll mg lg ' bs d.y rin m.r6 (ronsr.m {udJ r



buSs r.d flc.hopp.E on coitoi, maik, sularce, $r! h€.ns, poraroes! vcgctabt.a

roba€o and orhs cmps-.  bod B5% oral pmtchfos is used on woro oul otwhich

om lhird is us.n at m!\ihun ttc (ltp^. 2000).

Prclemlb3 i.n ibis iccry bno tincsrcmsc. h ack on qo,nsand insccts

stomach anq inecsrion. Potcm,bs cxhibirs radtaminar cr]lcr and

(Leadcr lnd C.sida r9e2).

rn hufr.n bchgs rhc @pt.btc drjty i *c n o _ o.ol ryag bw dar, , oBt &nc Loe
lir mts ii 350 mg k8r ind lbr dtbirs k ?00 mg kg_'rhitc..ul E,aEE do* is l.O
ftg/tg bw dayi (JMPR 200?). Accordirg ro W to ( | ,9r) rcpon pDrc.obs is otrsjdcrod

0s ftodcratety hzordous. Oratpoi$nin! otprotcnotos usurly oqus !@dcnt. y whcn

pma.nolos h phced ii an untabc ed conmiis and kken s a d,j.k, N€venhetes ir,s

dict.ry inr.kc whcn grcrrcr rhin 0.Ot trjg kS. dry-' ,nny c0us scvcrc hc.hh hw ds in

human and rnimrts, Dcrma, b\iciry occu^ whc, protenotos 6 b comad with skin
eilc.rally i$iu$ {t lc*ngc (, spithlc. t,tutirnotiN D.nclr.rcs Fo6 thcskin into rhc

h{y rn\iriry synr[nn\ R.-!rc.\sivc s,riv irtr,. saR{ran!. dnmrhcr d ru*i,rg,
m0src rwirchin!_ rwlkncsi rrue)r hedrclr.. dizincs nous. bo[rns, abdominal

cnmps. ddrhq r.spi@lory depBion. righrms in chen, od choj,nBt.le inhibnion.

No t€mtogcnic or ourogcnic efccr. arc kmm in {ih.k (WHO, t99or JMPR. 2OO?)..,

In r Esdrch ii Mutrln. pakisrd. 6 sDraymcn bel,Rh rtE.gc goup or 20 !o 25 r..:
qcre monnorcd tor.1 days to, thc cllccrs ofpotcmtos on bi@d chotin.stcmse tcv.ts
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whil. spriyins on a(on lla ll ws 6und rhar Occ {s inhibition ot btood

cholircs.@ &rivitr. (lsli. 1939)

Thc ccotoxicny o I pro lcnopho s lorhirds ishighqilhacule LD50of70-200 mg kg .For

fi sh il is lls hish wnh acutc 96 hour lao 010.03 mC t bd for aq! ic inrslabErcs it is

mod6t., Ho*mr ror honcybq lnc rurc 48 hour LD{ it high which is 0.095 ug kgr.

(PPDP,2oo4)

It gnd.tion or Proacrophc

PbLiolos ih iltori!in!llonn is nol pcNhtcnt in!lkaline and n.urraleik.lt dhsipatcs

sloyry lnd u.d.rgc inirillly hldolysis .id rh.n reobic .nd lMdbic d.gadrdon lo

form it's mior mrabolir., ,l-bmre2{hloophcnot *l'ici pdisrs in rh. dlnonmcnr

whilc th. minororc isO<rhyl-S"prcpylphosphonnioat , whos p.uin.nce is nol knowf

(M.tcri.l saf.ry Dat! Shet, 20t0).

Pbfctufos is nor usutlly lbutu in und.eoud wireB b..ee n do* rct DMi.lc ii rlF

sil, howaer it may b. &und on srfae wlt s du. to surtue run-olforduring sprcyinS

od be!u$ olthis il m.y gain citry lo goundwarc6 (MSDS,2{x)6), Pofcmfos ir noi

FRisot md6 alkali.c ondnbB and dcgddcd spidly though lhc pocNs oa

htdolysis, Under eidic @.ditions d.gmdilion ol pmLnofos b ertEmly slow.

Ncv.nhcl.ss! lnc modc oadceEdation undcr.cidic lnd otkalin condirions Emain.d

src *nh slishl dilfcB@ in th. p6rh{ys ondcr borfi @'dnbN. Tn d.gdtdbn



p.oduct such as -bnm-2{hlo6thcnot .nd O<thyt,S-prepyt phospho.rhioirc (maincd

sonc !&lcralkrlinc and.0idi. c.nditions (Marcrirt sutct) Dara shcer. 20r0).

Dc{rrdltlon In nnDnrh

Dcgrud inr in mn'nrlls kk$ placc by 2 nurttrviys. 'l hc u!jo, onD p6du*s 4.h u!2-

cltloophcnol bt dcpopylalb( dcs(lfuEtion, and phcnttrncr bond ct.avrgc whiL rhc

mirc, lle prDduG $c enc cnd prcducl rhmu8h dc4rhrhlbn and ph..yt4srcr bo

cklv4c. ljinllly rhd is @njucation wilh slucumnic rqt sutturic &ids. lllc cnd

m.r.bolitcs $d a minlc quanlily ofrlE plml compound is cxcrcrcd in 866 whit. rc

porcnr ompound h cxcrcted in urinc(tmrcndci t974).

for lhc cmvllolpdicid.s it has betr susscsld $d arc vatanl mclab tikc im., rjn

a.d 2inc in @obinalbn snb ult@nic iradi.rion a!$ rhe ,lduction and hcM

dcgr.d.tkri oa€.bon rdehloridc. p..rlchtobphcml nirDb.@E hcchloeFto

h.bncs, dr dr6 a l a nlnb.r ofp.sticidiB titc imidrcloprid (mE lh.n 9ry.) ,nd

ihiarcthoxah, Th. pH shoutd b€ 2.0 lnd Rclion rim€ tO nin (Renato.r !t,. 2OO8). A

resc.rch wa enducrcd in Mins Cc6h, I'@it in which stid ph6e micrccxlllclion

(SPME) wa usd for ie e{@lio. o|Esidual orgrrcphostholus pesricidcs in whot.

mill. Thc rcsulB lusscst lhlt orgrcpn$sphoros tesricidcs us.d in dairy tarmin!

onlaniMrcd dliry milk and the Gidlcs .rc mr rcmv.d by r@tin8 ih. oilk by boiting

R.strrch h$ hccn donc.ur h tind our rhc cfccr ofmirk phc*inE on rhc tcvcts ot

pcnicidcs rnd rhcn merabotncs in mitk. h hls bcci shown rhal h€at !reerrunr uscd fof

|rnrducill dry milk rnd llNrcuizcd i||t dcsrn)yci] sno ofrhcrcsiducs prcscnl. t.hc
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amunr olrcsidrc deshrcd dqi.nds upon thc trocesing tEarnc rrd narurc otthc

innicidc rsiduc. alt ir hls b€cn rts 6und rha( chtorinlr.d hrd@rto6 !E mon

6|ndt ro hot rMtE a'd oncc rh.y gcl jnro mirk th.y !G djmcun b Emw
(r-i.ska. 1963). ,^ sudy sho*cd lhar an,,tyi.e hcar to mitk s in boiting o. pd.urrjlion

lid leric lcid lcrhe.trtion 6 in 

'o8hu.l 
prcpdalion dccrce $. @nc.ntmrion of molt

of thcors0nophosphdcs pcsricidcs (t, and Zh{o. 20to).

  srudy wai caiiicd out on t5 strtoptcsordrny mi[ in and @und Dclhi. tr was tound

ou( lhat p.sricidc rcsiduc tcvcl w0s norc than rhc pqnissibtc tinilsgiven bt wftO/FAO

lorr cxD.d m'nhi(cc on nr iddirivci tlc tcwti &ru tound rlngiD! rbm 0.022 kr

0.166 Bg gn I aor I lct I ond tnnn 0.042 b 0.182 gB Bm ' to, Dm (M!*hcriE and Copat.

1993). S,iw$! cl sl. (2008) show€d rhat in  lahlbad, Ldir Dorr. mirk snpt.s wrc
nudied for ol8anophosphorus rnd organo chto,inc pcsticidB. Th. ,eutls showcd rh.r

BHC was tbund in 7s% offtc s,nplcs, ncrhyt purothio! in 17.5% of rhe emplcs,

dicldrin and DDrt in t2.5% ofsnptcs c,ch, Ttc mc,i tcvets werc highs lhrn rhc

ac@prabrc daily i.ratc tcrcl is siwn by prcecnlion of[@d Aduhdrion Ad rndia,

1992. Thc valu6 *@ hi8hc. ii rual !B dan in u6an. RG@h rud,6 @nduckd in

Ncpllhlvc showcd lhd ovd 60%ofthc tarfrcrs 0sing pcslicidBorcr5 

'l.u 
wait krs

rhar lwo weksall$spruyng b{lirrc tuvclting rhc crop.,thcretdrc pcsricidc misusc hrs

to bc cheked in Nepatjusr titc![ lhcorhcr &ian 6untri6 (p,tikhc,2oo2)
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2J.42.Pyr€throids

Cypcrmcthrin

I

)rY"Y\l\/v
T.blc 2.3.4,2,1, PhyricNt irrt chcoi.it lcnrnrr
(D!r. fbr kolron rnd S.g!w. l9s5. \vatkc lnd
sdici 1995, Kild and tsns. t99 t )

'l ypc

LlxlG0mmllUJ 200P C)

lEdQooq--- '

rlffin*ffi
...|]$!ffi!!)"?-4!!!!!:!!!r!e!r!r!! j!@II!!,
4re..-..... -.... .'.... .- --

Solubility

tulfLile

5?



cytermclhrin is widcty uscd

nid. pr{urcs. rangctand\ and

cr iis.cl'.ide oler asrjcutrural

rhc trcdmcnr ot.dotrEsircsot

Ctlm.thrii maintyacrs on lhc ncFou! sysr.n by di@r @nrad but it can atso &l s a

nomcn poi$n on ingcsrion, h.s hodc ofa.rion is lo kcep rhe $di!n chlnnet oflhc
nc.vc ftcmbhnca opcn rbr I vory ton! Dqio,t b, alcrin! lhc vottlec, As a,6uh oflhis
ln. p.rncabitiiy 6fndvc ncmb{ncs tor sodium h incrccsd l.{dins to Epetilive nenc
rmpulsca. A-tPe cMymc ,ovidcs crc4y tor rhc morcm of ions lAailst a

@ncentntbn smdicnl snd rhis aclion is csp€idty pbnounc.d !1 litc of oxr!.n
trnsporr tik. skin rhd mcmbrancs in fish. Cyp.rtrdnrin hhibns ATp& $ lctiw
rlunspon of ions connol lotc l't!e dlc lo which fish !d othcr lquric arimah !e
svcrcly cfaetd. (Jin and wcbjc( | 998: vijKrberg and va d.. B.r*cr. l99O).

cmcaEthrii m.rimtrmesidtrc tinirs tin dicrrry c\r.suto i.cilrE mrrl is0.0, hgks
wh.n f.d on a dicl6nhjn:.C 50 lo tOO n! cypcnftrhrin pcr ng pcr day shitc rhc

l4rxlbrc drily inr c is 0.02 Ds ts., (cot)tjx lti,ncnlariu t.Ao/wHo. 2oto).
wltndicrrry i'nnku dtclErDrrtriD a,y ltum s i\ rucrtun r)r, phcnorrhc./rt trcid

and cycropmpaNca.borylic acid d$ivar6 m torncn as onjlgar6. Acule roxicn, ot
ctlF@thrin as via oaL dermll. inhahrion !.d ingenio. is given in TlbL 2,j.4,3,2
(Kaofm.nd at,, t93tiusDd r995).
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TLoEltoxtdoe l.D5O i3 1035 6g

@ntml tEno'l. dem*d &livity.

sensitivity to $und and convulsions.'

bricly e "los of mtor

inoordin rbi. inc@d

Dcmal l-D50 - >2000 n! ks-r mly pNducc numbncss, bur.ins 0.d rinetin8

Inhrlnioi l,Dto of l2.35mdt& €lss.rrcmoF. d6M$d activiry. !.in,ry

iMntircrcq in@dindior, iicB$n snsirivny ro $ud .ld @nwbb6" (Mrr.rbl

S.Gty D.r. Shcl, 201 | , *w.cdhs.nct/LDrrnp6s8o02.pd0.

Trb|c 1.1.42,2 Cyl.hcrhrin is qt sonz! in rtr totto,ang chs6 .cerdinF b

Sy h.li: plnthtoils.rc exlrcftty c|Teriw .gaid ins(c F@* ms3 iaE , tow

mehbolic mrc. bor arc Eht isty slc b mrntuts .nd hirdr t{o*rcr thcy !rc tcry roxic

lo qualic orsanisms cvcn i, $i.urr doscs ot<r !Ct. (sicSticd, t99l)_ Bccusc i! has

more amniy lor body tals and tow ,bf warc. ficrctorc *hcn it is prcenl in 6n aqu.ric

ovionmcd n cnhcr binds ro sitpanictcs orro frkotaqlatic oni6rts. tl.3 eob$ciry

fqrjciq chsifi qttoD otcllordritdlrilt

!.-0.;''i"-

Gi ;r_im



1o fish ii loNr in rhos qatc.s ehcrc thcrc is morc $il Ddniclca..d prniclt{lc tulrcr

bccau$ n prcfd.ntillly hindsrolhcmlnd roxiciryro fish{illb.noE whc. th. uler is

dcficic.r in cdiftd lnd plnicul.r (ltrei. 1037r Mund !1,. l98t),

D.cntulion ol CyFmcth di

Ct!.rtulhrin binds lo eil $,kc qubkly .nd do6 tut trlow out from sil ii o thc

$runli.e a!tg, llur !s dc8.dltbn @urr $c pdduc. rda{brly PBA .nd DCVA

mrc our $du8fi eil. Crlm.rhrin d.gn&s mE quickly in tlE peG oa micob.s

mba @ndnionr Mrlrll $ils, e'ny biG. Cyp.rmdrin d€..d6 mE slowt.nd

lh.Elorc FRixs in rhc &il u'dq .ocrcbb condir'D6. rdlcld nihbnl .ctivirr,

*dc.logacd @nditioni srcriliz.cd siK NG chy @ln6t ii eils tuF or8mic manq

.nd in st.riliztd $ils {K!uln.r l98l: wa&s !'d Kcith. 1991 USDA ARS. 195;

Tn@ rc tw roF. ndhods oadcsn&rio. ofcypcimh.ii ii eil.id Mrtr.d rlB
c Hldelysis dd Photol)sis, nE hrin oulc h I Ildbltsis .nd kdr lo rh. fomtion of

3-prE6xyb.@ic aid (PBA) rd cycloprelqfqlboxrlic eid dcrivni*s' principllly,

3-(2.2-dichloovanyl)-2,2.dindhyl cycbpotrrcortorylic @id (DCVA}

Photoly.is @uu EDidly to rony mlaholitci wilh hllGliss ol8-t6 dars. nEd

iDpon.m of which e PBA ..d DcvA, Th.s trat do*n to cq undd @bic

ondirhns, (Srklta 1036:Xrufn!( t9lr: lllllctrl.. rtSr: w.ltd.nd Kqirh. t9o2),



In soil rnd utq. tlB uF mcl$oliB !G PBA rnd DCVA vi! hydblysis r.d

plDtob6is. wirh rlE iml|lrity l-ph.@rrbcialdchyd. 6 . nid by Foduct in wnd

CrFftrhri. is wry h$ elu.bl. ai *!ra. on9 upro a ptb n 20CC. lr quiclly mB
!$y rdm s.lcr plnicld ro sil $dimcnr rd surr.nd.d Fniculd6,Cypcmcthrin

dcgFd.t qui:kly in poll!(cd w.r..! !n.[!linc pl{ .nd pl!$@ ofsnlighr, Bor n

EtuiB $blc ol mmll ovimnncm.l rcmDdlur.s Nttsl.'d eidic pH, drrtB,

srcrilc ondnbns wlErc n s h.lFlilc .n!6 fton 2 to mc $.n I m.d5. Cttgmdhrin.

bou'd to $il dy b. @Ed aw.y .long wnh nin . l ira!|rbn end ro E by w.rc,r,

bu h dc F* .f,y h@rd to .qu{ic liL b.qus ol it s .mnity io $il Fnicks (w.lk r

ed K.ah. l92r T.t.h..hi cr rl,. 1985: Aa.ilFni. 1986).

D.!nd.f,Fi h n.n..k
TIE mhr ml.bolitci of cyF.tmdlfin in mnmls rrc PBA .id llhydDxrl-

dErcxrt iaic &id bor i is mlrlt.xcra.d in ns otigidl forh. lr ha hiSh.,nnity aor

bG bd n ir mr 3i8na'iomly lorcd in a.tty tisu6 !d L quictt cxolrcd wnhin ! w.d(

In pLnB thc ruhr Gtlholic oothut is cns clotrsc which prcduG @y.m-l-

ph.mxybcrztl .l@no[ -llE mircr p.lhmy is htdoxtLrbn hlt n b hs @nmn



ln onc {udy hy Chcn d trI, (1907). thc rc$rhs showcd th oyTrcrmcrhrin rcsiducs werc

lcis lh.n 19 rrb ii lhc mill s nnl.r ehcn cows wcrc givcn i 5 pnm drity dosc.  h..

cyocnncrhrin lnd ils mcl{xti(cs oould ml bc dcrcolcd in ony li{iuc $mptes cxccpr ror

f.l Mnpl* shkh shorvcd (n t. 125 nnholc)1lcnncrlri'r, Alnon &tlofir wrs cxcrcrcd

in urine and half in la(cs.

  sDdy w.sc.nicd our in Sm Polotr.llruil cap+ciullr to detchinc lh€ concenMrion of

cr?dftthrin in nak ancr it ws givcn !o ors ii a lbrdutslion for rq.riMry tErmnl

ror lh. climin.tion olpqFir*, 1ic formuhrion conl.i.cd 50 g L r ol.criv. ingrcdi.nr in

n. Tne Bulis snorcd rhd ct?cturhtir wB lound ii mit* upro 0.t68 hg tB'r 24 h,nd

rertunl- 16rimcs highg lcwls(lh.nthc MRt, O,Ot0 ng kgr) *6 dctel.d lt r.d 2,1

h aner l@rftnt and 7 rin6 lighq lcrct* tl drrs .[c. rqrtun! How.wr ir w6 ml

dddrblc 17 drys aRd rdc (S6iE.nd M!un, 2004). A.ortEr sludy w6

ondrcred in lndia in which 92 snphs oahilt wcrc .nrtrz.n in Ludhi.na. Thcs

$mpl6 sa found to 6nbi. DDT lnd Lind.nc in quantiihs !bo!. lhc mximun

Eiduc limit (MRl-), hoscv$ orgrrcphoq !16 or s}r hcric prr.lh@it *rc nor tound

in lny ofIl* mill.nd blnd snpl.s wh* rhc miiinlm dcrcclion limit w$ of0.0t ng

kgr(Batu cr al., 2OO4).   singlc injccrio. of pyrclhotd inscricidcs itumcrhrin,

dcllan€lhril! .ypcrmclhrin and cyhllorhrin us livcn to daiy @ws in tgmm.ndcd

do$s ed lhcn pre$ftc wf dclcclcd in mitk rnd btood ofl0 cows in B@il. Mitk a.d

bl@d smples wer. collectcd o,io fl(y wccl for a mnlh..'th. highcat Bidues in milk

NeE found on dly 28 for flunelhrin snd d.y I lor dclt.mcthrin, c$ehcthfin and

cyhalothrin (Bissocor and V!$ilicn t99?),'
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'll*t)Sl)A s l'.!iui|. llJrn I'n|{run t t,Dt', runs rnud irc'ns tir ncrticidcr Aundin8 rr

USDA" cConl only rJ% 6lrhc ampbs wrc poliriw in low €Enrrniors in 1996

199, ed 1993 .nd mN had ! nydhDid sids. I lo*G in 2004, Im% orth.739

nill( sphs sho*cd 6ilNs, .nd llmd onc lbunh of lh. spks h.d a 9 h.ric

prialtoid cidw- lt wa roly2cd lhd $i! wB duc !o lhc hc rhar lh. ..ftrhods ued ro

tesl milk in 2004 reE 100-tins norc s.silivc in ticking ut Diphcnyhmi.c rcsiducs,

and l?rimcs mrc *nsitivc in dd*ting Dicohlob-di0ouo clhanc (DDtj) .nd

endoslfan than lhc mcthods u$d in 1996-1998 , DDU is cxl.Niv.ly pE in the

ltmsphcE b.€!*.frhc cxtcnsivc lsc ofDDf i.lhc p!51lnd rh.EfoE ir is tolnd i.

tlE b.dy frts orall.nirols.nd hon.n rhbu8h out rhc qorld. Diph.nyhnine is us.d rs

0.tpl. gnMh Egulrbr b(t ils min cnq ido mill is potobly rhmugh $n. orhci

6ul6 lik 1drug anjdtiors dht r sld pl$lic Fodudr !s.d for t{ming on dairy t@t

or in milk pto6inc pl.nli or inlrdic.ts Ed in milt c.no6 ard pldasins (ri^e,

20r0)._



2.3.:t 3, Nicotinnoids
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''lnid&loprid ir uscd ro titl sockins inwtr sn. ch*i.g iEcts inctuding te,mncs,

bilinseh. Md llcrson !ds. ttriid.cl('prid nny bctpticd ro s(rdurcs. chpi s!t,,^d

!s i sccd rrcormcnr"(Fosin.2006).

rmidrcroprid is i conta.r F,iq rnd shmct ponon. ..h is ! sysknic inscclicide thlr

|mNloqt6 hpidly rheush pta rirsucr- (tontin, 2006), tmidrtoprid binds

i@c6ibly lo por-srrpric aarttchotinc 
'mpros 

in ttrc mrwus srs.o lnd bl*ks rhc

bindins of..dylchotinc.  cdylchorjnc,ccunutatc al !h. @pto,lading to p!m!!h

dd dcarh o I in$cr (warc lnd whire!rc. 2OO.r) B@usc of bindins of ihidactoFid lo

repro6, n.ae mputscs !ro dishargcd .apidty jnitialy dd lne, stop atroserher

(Malsuda and Saltclte, 20()j). ..Howcver. rhc biiding !ffniy of imidacloprid tor

monnllian iiorinic @prou is nuch tc$ rhan rhar of in@r niorinic rc.eploc

(Sclb.da &d Fh[unr t9lt4). Th. btood-bEin bdnis in tubn.ts htocts thc ps$gc

ofioidebprid.6 $c enlEt ftrbB syncm (rmidrctop,i, Ten.iet F.ct Sncr, 20r0).

Ac.lyrcholincrcre en@r bqk do$n th. p.elici&. (suckiish,m .t at., | 997).

USEPAC{egory

a*-
ll0-170 mg lg

A"l@l

S.rNr LTSEPA 2ooq n}-*nr,,a umncne. iooe.iJSElilEfitioo9



It is pl.ccd in group E, non-carcinogenic fo, hlnahs, by US EpA (Thysn, I 999).

SiSns ofToxiciry in lninats wirh incrcain! doscs aE eliv.rio[ vonhing, re$!rgy,

di&rhc.. mu$tc weaknss inctuding lspiErory nust.s, !tur., rwjtchin!, cranps,

@nvursrons. uncoordjrulcd sair. t,chorc, lnd rcnuccn .divity. on 6nr&l eith skin il
an.ause hypcNcNirjvity rcrctions. tn acotc 6os symprons app.e Eprdty wnhh 15

ninuts rnd dieppc{r r0p;dlr. widin 24 hous_ Howcw iflc0al does.csivo. deth
qn oeur within 24 houB Bur ncorcloxic efcct, .to ,or lo,g h nB od dchy.d .trftts
a& @ ml .rrca. (t lovda od I loo$( 2OO2; Shccs, 2OO2r W6oq, 2O&).

Ol.fin lid .iroehi.. aE ira of n.s ntubohg *hjch app€r in ptr s rd.d wi$
imidlclopril snd llf,s !rc hre |)otcil tho rhc parcnr @n4bund_ ftc gudidine
m.rlbotirc ha a hish ftontutian toriciry hu dG tur poss i@ticidat pbp.ni*
ChDnic bxicnt of init.cbpril qos ,.prcdrcliE ,,n nur.gdjc .tre1, .l ehircty
rjisl' o$s(N!!cn, lr9&.linni/rvJrndCr!\idtr, jrgg).

lnideloprii h6 a tow v.por oNuE duc ro which n h,s Ery rlrw,bitiry ro disr.B
mD sd.r 

'.b rh! nn.vcr I trsc ru. Lr)e ri,r r^,ur ir 2rt wnich sho$ rtor biicny
6 fish G tos. ..M!ny mn-llr3cr berficiat !.ihropods sch 6 hocltcec n€snicq$i rnd tt!d.c@6 Bbu,ld he.rks roy b.,{,v@ty lrrelcd by subl.rhal dos of
rnc 

'n*ricilc, bur $. crer! dcpcnd on mdhod otlpplicarbn .m Flt€ orinr.k. (Cox
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D.gndrtlon or Iridr.loprld:

Thc odsorpion cocmcicnt in eil k lor tl2-lt0 duc ro which it hs rcndmcy ro say in

sil.Th.amrir, for silincEa*s jtrh.E is dorc organic 6arr6 in $c sil, !Knc. ol

micrcbcs, losrins ofcorccnrntioi, So.btion d6rcg r high eit.oMnfilions of

iniielopril. endt lorn eil. mE dislvcd or8eic @bo. in qh@us eil (Co,q

lnidlcloD.id is dcAEdcd in sil by $. &ti.n dr fighr ro 6<tloDnnotinic &id..y.ti.

uMi olcfinic cyclic nitRrgmnidinc I ctclic Bulnidinc. ,rd il3 iit@ r'd nit6

d6ivari6. Ancr 3-4 m, hi ruraboho @ 2% orltc ddiston hbct (Robcns &d

''lmid.cloprid is brold dom in wr9 b, nhorolysis, Inid&loprid b lnbh lo hydretysis

in eidic or Htrulo'ndninii hd $ylnnt*ir itu^ls wnft iftMrina lltrtirc ptt .nd

t ftpcBluE. lri primrry dcsnddio. Doducts @[iis Fbf, rqu@$ phobtt4ir orc rlr

sft a in eil (M@ .r rl.. t 998)". Thc ombin.rbr of tow $il !&orhion @ffici.nr

(132-ll0) rd high wals $lubilil, or5l.l ds tsrsho*s thrl it o tcach lo

8&und*!l6, lhc lching por{ri! is incusd by lh. p@n@ of dbetvcd orSonic

@rbon. ptwn@ or oric.s o.d s!.flclairs, soil omnodioi lid dinlhll(F.lsr I998).

Imidelop.ij hs a low v.r$ prcsurc 1.0 xlo t mnlrC lnd low Hcfu/r law mtr(..l of

e.S r tO'r *m, rJnotcn wiicl sugBcsrs d4 ir hlr low rct.tithy tiln wlrr lnd do6

nol dispd$ ii ti ovc. ! lorrc !p (|o$in. 200{).

67



D.gnd.llon i! M.mD.ls

Mammals mcr.bolizc imidaclopril primarity in fic tivq by rm najor plthw,ys tn lhe

mlFr pnhwan imid&loprA is tmk n doM io 6<htooni6ri.ic eid &d inid'jtidinc

Inidrllidinc is cxoclcd in rhc urinc_ and 6{nbmniorinic acid undcrgoB runher

mekbolism via glutathionc onjugarion ro fom mcMpronic.iinic eid and a hippuric

rcid. In rhc $cond n.jor p hway lhcrc is hydrcxytalion ofibc imidelidinc ring ro j,

hydroxt rnil dl|il d.rivdivds.30%ofth! nfuhrncs!E crcrcrcd i.li@s a 20%in

urirc. qP,4 is cxcrcrcd in nd 24 houu .nd 96% in firsl !r8 houB (|NCHEM, 2ilol )

lnidcloprid is abolbcd fion eilbythq pta and an b€ fourd in altptanrli$u6 tike

lates veo|e nuids. dd pollen (fomtin. 2006). Tl'e min nd.hoh* i. phnls e
mmhrdtoxy ndabolnc imidcloprid guanidiic imid&loprid ohin, mtuslucoside or

6{hlomDicolyl rlcohol (Milcs. l99l)

Tnc Unitd S(il* D.prnmnl ofAgrblhurc (USDA) pcaicid. Dat! p6gEm nudied

dd poblishcd in 2006. the ptwm. oa imid&lop.id cid!6 in f@d. lmiijetot,il w6

dtrcded in m.ny tush lnd prcGcd ltli|s.id Egcrlbhs. "ft ws d.tccl.d in ov.r 80%

ofall banrnrr lcalcn, 76% orcautinowcr. lnd ?2% ofspineh slmptcs, tn a[ c&5'

how.Er, thc lcvck dci*led wcE betow !h. U.S. EpA's lote@ce Lwts",



Cfiopter 3

tuIA'rEWAt

stturwfituDs



3.0. MATERIAL AND METHODS

3,1, Mnprnd D*.iDdon otlhcrro

Pdn w Dinrtd rtutcd on rtE tdbn pt rdu. .crrsds oG j0 kN (t I E|) Enh
sdh rnd orr 30 km (t9ni) 6, wd. tt L snorcd .r u xmud. of 359 n
( r. ll8 n) ahos sj! hwl. 't rE l,cslEss hlqy is @ y ciEutd, cxrcnding t.tun th.
I'dus to thc (htr*r rril* MoE th.n g ordc cn/s poputlmn as Mustin. @slly
sun s wirh Shi6 rnd Ahtudii .s ihc mimrn . Thc sub.$il 

'trduF 
i3 comps.d of

gowtr lDuklcN i'Nt *nNl{ hLt,w wtriclr is qnriL{ Mr.r bc,nn3 lquiti,0r tuE
lh.tr 400 rcd ( r20 m). p6h!w!r h.s rcry hot sDmR ,d hird wi,n6. Th. ciry h.s

a Brpubion otn6.ty40.00,m0 wnh ! c!tum Bbrlh rdc or j,l% whhl, is hjshq
tlN! rl rr'd. r{ or'itr cotr(ry. nf, lvtn $ !t2mt JDw ddubri,rg ot..irr\
popuhrbn tom t_t hilion in t9s I ro 2,2,t2 miltbn i.2002 duc ro ! aberh d. of
3.56% (hnp/,Pw,tuptind;.,on)..,
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FtEr 3J.r Mr Jr.tirr



J,l.l. 6cn.dl Driry tarm sndirionr

Dany f.rhing rtsrem i. pcshaw.r is oixcd rirmiis sys.r4 udn Md Fn!.b.n d,iry

hrnins. Mixcd ldoins is connonty ued in d6tr@ wh@ sm nldb.u ofqntc

o'r h l{r in rtr |{a} rB. k(Tr itr jrrds.  nnn 577, ol d(lc irc tcpr in rhil s}dcn

islte cl al.. 2002), Cadte arc tcd on roddci c6p 6ido!, w@s.d.go ,idonrirl

wanc prcducls ,tcr hafrcsr ine. lccding and !@in8 rcquiErc.t ofd|ltc is low and this

ir d rcr)u&a poor sysrc which rf,sls ti/lw oodiriclrbn. U.hon lid IEri.urb!tr doiry

laming is a syn€n which is dcvctoFd jn and .hund pswr c y and ih tow6 in

ordo lo neet lhe dchand tor nilk in rhe cily. Mrinty anh e t.pr in srolt heds

l@red within lhc csnrcoitosns, t.hc cfi ts aE tsd o. a8o industriat by- poducrssuch

rs cor.on khat suearoE khat, maib khat or wh€t g6ins lvorr.bte @ftm.rcialy.

Arcud 32 to 4Plo of cattla e kcp! in h$ds in Itis,y51.n (Live$oct Cdsus R.pon,

rt6). Coulc drc lakcn out tor s@ing to thc opci flctd sulbunding lhc dairy tarms,

su$rcaic khat is obrained ton sugarcrne indusry ofctu@dda.nd Mrdon. Wh.st

hn a purchaed iom flour iidusry wherc$ corron knot h obiained nom punj.b

whcB.s frcshlrlsscs0Eawit btc trcrly. A c tc in urb0nrnd p9i.u6iridairy tams

aGon mnrmtrn srazihs whcrcas in Nmt tarms rhcy arc on hish 8@ing. Ulban and peri-

urb.n arrms .B tocdcd cirhcr in thc d.nely p.prtarcd rowns n ar highwar or indusl&l

prc6in8 onik hene cantc in lhc aarn ,ro vutnhbtc ro envtronmcitdt po urion. Thc

3ec oftlf, dairy Ahs is not moE rhan I kanat .nd w.rcr dd rood conliincB e.



1.2. Rdgcnl* rnd (;lNrq..

'Ihcrclgcrrsu$d ll.hovt crulotrllyrisqcru tM,tNnJ, ltct, thq,slso ,b.cu.

(b. Cr,Cd & Ni. dhlill.d *urc.!trd WhrrM ti[$n0purno.42. ttrqgc.lslsdwcre

r@ltlidl sad. olMcrcl.CcnEny. Thc ugcnls u$d for pcslicitB w.c rc.lonot ii.,

QUEChER5 tubc l. which is a tolt?rcpytcnc @ rifuBc l!b. Ercd ECMSSC5oCT

onlaining 6 BEmr lihrdrous MgSOr.nd l.O g6m ofN.Cl,.rcrhq euEchERs

di\pcaivc $lid-ptrr*.. ct rnqi rrt!: UCt ticMt'sc I B Itct. siicl is ! t56L €nkidtc

obc wnh 900tr|3 rnhydbus DGtu3ium stf c.loons pSA & l5OnU cn&.ppcd Ct8.

QuEChEtu lub6 scE puEn.$n fdh U.ncd Chcnisls Arisrot USA,

TIE sbs gE o!.n *w eLs bot6. pipcn6. hncu6 @niot n..k gtrs villi scn,

liltdiionrutc! ki|r\l stlid. hor pbr.a,ph{iuht(t6.

3.3. S.mpling

1..3.1. S.!pli!g a.dfoddcr {Dpkt

Thc foddg smpLs *E @llet.d lrom @h of the d.iry tun fbn which ni|l sptcs

*cr ollccrcd, Sifc nilt was cottccrcd frcn fiw a.ms ( I ult6i & 2 runf), s sch

fiw empks of @h ltlc of f..d sE @lt.cr.d thN mling I tor.l of 30 ftdd.r

3.3.2. Srnnling 0ilL r.Drrls

ft wa a cb$-stioul srudy, Th. d.fy tarhs wcrc sLcr.d Etnofrt. 50 smDtes of

6w hilk wcE@lletcd ldm I dlhy fdms of u6!n tocrthi*rnd 2of ruEtt@tirics. t0
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fon ah 6rn, Urbon lads which @rc sctcid we tocared wnhin lhc edrc of

dcnely popularcd toMs in culhahrr. Tchkri.nd tlnivcEilyd.i. Tt€.umtta,ns wcrc

slcl.d l:om l|c pcri.urban vi.taEe!of^chiiiono Sufaid Dl"Fri.

AFn nom dis, |0 emplcs of p.c.urizd mitt ec t tcn for mtlsis.nd th. hnd!

*hich wft nudi.d w Hatc.b. N.nt , c@d ni|l .nd Otrq. t 0 sptcs oadry nitk

ftrc !l$ $l€lcd and dE h.ands wcc Nila t,vcrtdly. Mit& and Tmng, lboul t00

nLehdc of lch €tllc milk in riplic.ic ms @trelcd in 2JO nL grr6s bofttc al l p_m.

Thc nilt srnpl.s wee pla.d b frrkr until tunhcr anatysis. Tnc plneurikd lnd dry

nilk smplBwcEaho collccrcd in llipliclrc md sto&d at.2O.Cforftrtherertysi3,

!.t1. $nd. prcpaErioD

J.rl.l, PE .ntio! offc.d/foddcrrnDt 3

l.a,l.l. PEp.ntion ol fe.d{odder onDt6 tor hevy n.t tt
Foddct srmpl.s wcrc preparcd aor h@vy m.rot amlsis by sct diseslion mcrhod !s

dcsolbcd by AOAC (1990). Aboul 2I dliulurconc kh!I. whcal bmn, whear srcin. cori

silllc collo. [h6llnd mircd dicl wcrc plaocd ii ]0 ml, rhs bcaker and scrc n'.kcd in

l0ml,olIMIlNOraor24hB.-lhcrundficlE o ws dac.d ow lh. horrhr. rr

2{xlt nr 15 r.' 20 minurl\ iI odd b.nsN dryn.$. OM rh. rcd obrqt tomd of

Nq di$pF.rcd. ttu bcald *s tulcd in E luhc h.od for s ro IoninurB TlEMnd,

@und l0 ml- ofrqoa Egd (HNOr: llct, 3:l) ws polEd in ln. bata lid *s E-

h.alcd ro .ns!rc d!yn6s. Finallr the bclkcr was rcmvcd iom thc holpbt and w.s

@l.d for 5 to l0 minulB in the tum.hooi,lhcn ihc 6idue 6 dis$lv.din 20 nL of,
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disrilhd Mrd. fihcrEd rhbugh Wnd@nn fitrd p.pcr No. 42 .d noEd in ptaii.

J,4.1.2. PFplnlior ol fc.d/fodd.r -n!t6 tor p€ti.idc

Fodd.rs.mplca lorp€sticidcsanalysk wcrc prepad by tiquid cxlraction by euEChERs

merhod, QUEChERS stands lor lQuick, tiajy, Chdt Eit*liv., Rugg.d and Safc

QUDChERS ie [nown os c mutlicla$. mukncsiduc melhod (MRM) tor sompLc

p..ttrnrion .'d cled-up rbr lbc anatFis otmuhiptc pe$icidc Bidu6 in h'Bh srr
@nlc.l {80-95%) rori4r tl h.! b&n pubtished as AOAC (tusciaiion of OfFhl

Anrllical chcnisls ot US ) mcrhod 2007.0t -Dctcnnin.tion of pesricidc R.siducs in

l:oods by Aeto.ikilc tixtEcrion and panirioni4 *irh Masncsiun Surar... tt w6

devclopod and Dublishcd by Anastasiad$ ct 0t. (200J). Thc m.rhod isldvamageous in

rhtt il si*s hish Er.vc.ics detrmrc dsutts. qutk ind low noi{htorin,rcd sotvcnl

us*c(QuDchlh Inhn! hn rrd\ktcr.20r0).

Allcurtlcdich scr Jisstvcd in |Nor ownriBhr prir t. b. u*d lbr cxkocrion rhrt!,gh

QuEChEtu tulhod. Anc. lhcy Erc discslcd, l5 m! otadonnrib h dd.d to . jomt

polypopylenc ccnrlitugc tube nrmed EC]\4SSC5OCi cont ining 6 smms anhydrcls

MBSO. od I.0 smn ofN.Cl r.d s6 sh.tc. e . MBs(r. *6 tdd.d lo.id in

prnjonin8. Ac.lonihilc is usd as ! elvcnl bc@u$ ir is highly @mpaliblc sith CC/MS

ad cols mlsinum crk cri{'n ot (hc olglnic comrounds wilholr aracrin! tipophitic

mttqi!|. organic $lvcnt rcrtuvcs walc. duins shatinB,nd ehs such s MsSOr .d
N.Clduing shokingcturc an cxorhqmic rcaction lirh wor.r, induE s.pa ion berwc.n

Mr.r a,xl uronn,iE and biid w.lg ro qr6cr thc pGricidc on.l}l. inro donirritc



ph.s.. rhus Fusinc higb Rovc,y ottbbr a.d *ats eluble p.nicid6 frln mitt dd
cltlL dict snDlcs ftrcl8h GCMS (Anasr!$idcs €r al.,2OO3; Schcnck and Wong.

2008) 'rseh ho@gcnird samptc w.s addcd b rhe ccnrjftgc lubc. shak.n and lh.i
ccntrituBcd lor I miiurc at 1700fpm. r.hc supeha$ w.s addcd to rhc dblcrsivc oUd-

phlsclc!.uprub.: ucTEcMpsct8t5cTwhich isa rsnLeni.iftgcrub.{ilh9oom8

Mhrdrcs nosresium e||slc. ]OOn! t,S  & ljonC endapp.d cls. pSA {prihsy
secondary aninc) and carbon sorbcnrs rcnovc sug.B and orgeic acids pla pigme.r5

sd lraw 6mpoun& and sr.rok... ft w6 rhcn shikcn for I minut., ce rituged tglin
li'r I minulc ar 3700 Om.'thc cxrhct qas fitr.rcd,nd lhcn wls lraccd in t5 nL air risht

gh$ viallnd hs lnatlz.d lnough cCMs.

Th. !@lrsb of pdicnes in rood nafiics sins qrEctbn by eucchERs,nd anatysh

by GCMS has ben pcrtoned srccstu y b, many E$dch.6 (aoM, 2(m5i wong,

2007i Krun*i.nc d at., 2OO8: Sugir.lc ad Kalr 2OO8j DulI a vogtie, 2Ot0;

.L4.2 Prcpanriotr of ni||(enD|s

3.a.rl PFp.ntiotr ot nlk erpt6 for ldvy !d.t !trrvsi,
Mill sntLs *crc pEpred lor nc!v7 ncat rnalysis by w.r {r,g6ijon hctho<i fo owcd

by 
^lomi. 

Aberprion Sperohclry. 6 d*riH by Ashlon and youef(t966). S.dlcr
( 1982), t&ri el .t_ (2004), Coz d ,t. (2009), Qi. el !1, (2009), Ki'se !d Fuit {2008),
Kui cl al, (2000)_  ialrrimt ncddds ft,r  romic Ab$rhr6n spccr@mcrry pek,n

El@r (20!n).  bour I mr, ot trcsh and @nmcsialty ahit,ltc mjrk lnd I g ofd.y
towdrr ffilk corlncrei0ttt rvrital,tc wlr p|[0! i,r t00 nl_gte bc,r.cr Nnd djtulcd wilh

'15



r0 nl, ol l M llNOr !trd 3 trrt. ol |ror'tht 8ta$ bcltcr ws precd on hol plak.r 20O
!t lor t5 ro 20 ninulcs lnr dryncs. t.hc whirc lsh Nls rc-dr|Ulcd lilh t0 mt, ot I M
llNO! lnd w6 lilrc'rd lh.ough Wharm0nn No 42 a.d w6 p&ccd h 20 nL stss bouts.

t{.2,2. PEptalior ot nilr enpt6 for p€ricid. .rvti!
Milt $DpLs }4 prcp !d to, pcsicijc .ulysis !sin8 rhc snc euEChER, merhon s
u..d lor th. cxl.erion aBm fodd6 but rh. dnty dircEne *6 rhrr rtc nitk sophs
qft mt drSedd ovcrnthl in rrNor. ouEcNjRs rubcs eE purchred riom unit d

4,5. Srnpl.s rnatylis

J.5.1, Alrlysis orl@d/loddcr$npts forhhvy ncrrt!
The lodder cxrrlcr w.s an,tp.d tor hc.vy ncrats b, Aromic ABorpl@n sleclbortcr.
Erch srandord stuion wos nc$u.cd I rims lnd rhc mcai ws pb(cd. A btankhlurion
oldh.ilLd waE wd usd ro chek accuEc, ofthc jand.rd $rurb6 and ir ws tu,
anF c6y t0 smpts.l.hc mcratconrcnr w,s c0tcutorcd usi,g rhc fomuta
CoEnrrlioi- conccnrd bn of rhe +mcnr ftrojsttv\s{ oDm

Aloni. Ab@rtrion q)sr.omctcr sp.cin.,ft N
I llv|[:    to,ty{ To0singtc tqrn
2. l,iShtmurcr. Itoltd}qlk)dct mp ro c,.n rhcspcckunofchdcnror



L tl'nr nodc,biomlion s[ in whioh oms ofrhc vmprc rrc phduccd.

rrowcrcr olhcr ryncs otccth con lts hc trsd tikc gmphite fuhacc. MHS

cc . MtAScc . t:lMs c.[)

{. Mond.l'nrnn,rlilrt;gt{nirnuBi,i

s. D.retor *hich h ! phoronukiptie tubc to @suE rbc tighr inrensiry and
pbd@ .. d(l.ic cuft.l.

6, Elerrenic !y3r.b to n6urc lh. amu.t o ighl .nenulron D lhe empl.
errand @nve4 it inro acluots4mptc udingslo disptay n on nc compurg

Strnd.rd .toDtc th.o{rtiotr co.(iilions for thc ct.nc.t u.d.r rlldy

al _g t- ;-h./*
JU.A 68 t1.0 2.0 t5

t0

0.7H

07F

o2H

J.0
281.1 17,0 2.0 20.0

Ni

Co

212.0 11.0 2.0 0.t4 2.0

l0 0.2H l5 0.t2cr .]57.9 15
2_0 o,7H 5.0

cd t26.11

228.8
2.0 0.028

I t.0
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3.5,2, An.lFir ol |:qvaodd.r ompt6 for p6ticidB

Triplielc | lrL of liqtrid emplc *s rcno!€d tbn hrtt cxlGrcd enlPL .ftt v.s pte.d

Inro IceiAhcd vi.t (l rrt,).Ihc vill sas phed.n aulo$mptcr (AOC.2l)iand AOC-

20s,I,c&in lllncr) snd I ul, olthc emptc was injercd rh.ough CC. Dai. !c{uisiljoi and

c{rctb. ws achievcd by sih! a Mss Spcctm@re! sfric6 d.ts syslem or N|ST

$nw@. Th. pcrk rie ofeach pcsticidc on ths OC uae w6 @ircR.d ro m8 L.rand

rhc coMnrdion olwh pcak p$ Lltcutarcd !.cdrdii! ro rh€ fomuta givcn b.bw

ConFnrolion ofamtrtc in thcehpte

Co@ntErbn oflmtrlc in rh€ ehpt

= R€spons laclor x smpt. Dar rePo@

I olcuhrcd tion chemrosm)

A..lgidl CotrdirioN of GCMS

eat Cttuitatoeran

CC-MS Pslin EtmdChE600 $.i.s

280.C
D.&livrcd etass tinem wirh ghs ,oot (R6rck)(onskn' rn@r {tociry(47 2 cms !
30 C rahicd lo 280.C !r 2001j per minute ot r a jO sec

75'C ror S ninurR rh.i 2J.c pcr minul. anp b t8ot.
J r rc mmulc Emn ro 1001C lnd h.td for 3 rinuBmE nR *s 14 2 minurcr



,16 St dtututa
Trmtu linc 240"C

ron sourcc or ltlp 2l0t
M.nifold t20.C

El t0 tA fibnenr cotrcnr ton 5 to Jr dinur.3lo gct 2.7 scans p.!

Acquirnbi modc Scdn
MNR rSc n/z SO. Ss'.th.
Stu inrMl 0,, $c
rijcction rcluhc I rt,column ( dnilary .ntumr{cnc[-Rxr-. stt vs. J0 n ,0.25 mm !0.25 rhwrn )7o phcnrt. e5y. dimcrh't rhtysihuE.

3,5,J. Anltyrirot{itk$nnrtc| airr h$vt Ddnh
'Ihc milk cxrrocl was rnotyzcd rhough  tomjc  b3.rption sperbncrcr for hqvy
mcra6, linc.gy pmSEn ottN Inh c wdi opli izal to obrdin lljc bc$ silnol during

nn?trri, nrtrc$ A hhnt s,ttrrirtrr oi. irilct wxrcr w$ trsd kr chcak nccuftc] ot
thc shndard sturio.s and n BB n attg crcry t0 enptca. nB mrat conlcnr ,as
obuht d 6ine |h. tomut!

3.5.a A!.t6t ofnitknnpk fo. !€ticid6
liitlicltc t rL ortiqoid ehph w6 rc@rd rom bult thux, soptc..d ws ph..d
inlo r,rc-weighed vi.t (3 rL). t hc vi.t w6 !kc.d on !(osnlpr.r (AOC-2Oj &d AOC-
20s. P.,kih Elmcr).nd j nr, oflhc smptc w.s injet.d lhbuBh cC, Thc De,t !@ot
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dh pdicll. on rh. C,c ra. ms 6nvcn.d lo mg t,.r ,4d rh. .l]|Mtr!rbr otdh
pctt 6 ohuLlcd a@ilins !o llE tomul! Sjts bcto*.

Co@rrdaon or.Elylc in rhc inph = RclpoN ti.tor x s.,n9F p6r EspoN

in !g/nl or n8/l { qkltarcd fon ch,outoem}

coNnlhrkin or'ndlli. i. rhc*rnttc"sihrllcpcatRqDu$ltoojblarldlllall)

h pglNt $indnd cT{,n$ t&b

3.6. C.lib..lio. cury. .!d rtrn&rd pep{6rio.

3.6.1. Crlibatlotr.un &d rr..drrd tFD.Erio! other? D.br

C.lihr.rio. cuc gr &!M fo. ted, chbniua qdniun\ @h.|! crrF &d ftLl
using linan Elrcssion. tirch shndad slulion was m*uEd 3 tin6 aid rhe n€n B
pbtEd. TL nn!. of liicny oarhc @irErion vws rbo.t e qrc b of gE

idpon @ i. dcrnininS lh€ ctcmnl'r coenrllion i. mitk ehptcs. Thc stand.rd

rcl $llllion oreh cr.ftnr hs rftFErl i. u,monthlio.s of2,jppn\ tpDn torim

fion lol,omg/lnck etorion @rdi.g !o rhc aomlb C,Vr-Crv! tl w6 !cp.d 6r

80



3

t

Fi8!t 15,l. Crlftrnbn c|m otltdrr! B.t-ridE _

L6d Nick l aid Coptr

Dlr$lE l.r9t6 ofk d n!r.r. ph(Nor): In r'6 v/v HNO! I F ofNklat m.ol $d

Cootcr trd.lii. nhirur hluG.fr+t lNol !d dihr.l to I t, *ilt txr,/v HNo,.

C.dnium dd Cobr!!

Dislrc | Bn ofcldhium {rdtl o t s6 of (ttt l @rd in t ninioun btum of

Irl HCr ud dilur. ir to I t, wlh t%v/v Ct

ChEnium:

lli*rtw l-?l5gn orF{Niln dhMc (d nr, h J.bni&t e|.,,nd dituic n rotL

8l



.!,1t,1 Crllhntlor(u^ccndnrndirJnFnnhrionnftsrtctd.!

I|[ !rlibhilttr' !('vu is d0(srnincJ [y rtr nmtysis rl 5 orlibtui(D tcvch. io.0.0005.

0.001,0.01.01 lnd 0l nC k!r(Scc t,i! t.6.2.t). t,ok.rca w6 c0tcuLbd.d

crlibirioi curv. w.s plortcd lor con@.lr.lion vs rcspone d@ or p.5k .Ea. .'Ihe

€li6alion.un$ wcft bcst fi||cd ro a tin€r curve. Thc corctarion eemcic.ls (R)

*cr 0.994?.Th.qu.nlifietion wB I(fodrd fro6 rhc menofolibr.tioocures.

!

t

FiguE 3.6.2.1. qlib6ibn cuflc of cr!6mth i { lirc ditrcEnt conconraion tcwt!
mgcd lion 0.0005 lo 0.! m8 tg '. Dchlc thc bbck ae|/Lsr (@) f.oh gEph.

Crtcrmclhrin ChloQr.ifoi liofcnofox Enstuctin lnd tnid4bpdd srind.rds *cre

purch.s.n 6om l:|okr (Cqm!ny). For slid/liquid n.ndcrdr !n.liquol e6 prepaftd by

lddine I mB or I nl-ofslandlds to I nl, ofrccrorilrilc, Thcsliquol ws shokcn for.

minuie and allowcd ro scirle for 5 ninurca. Scrial diturions w.E prcp.rcd by |aking I mL

dd dillting to l0 nL wilh acclonitiih up ro l0r,  liqout (2 5 FL) ws emo$d fion
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@ch dilllbn lnd wc pl.cc{t ii 0 sts vilt mu$rins I FL Tte vilt ws pt,ccd o.

sutosamploa.d wos analyrcd wirh CCMS, thc pek arc!ofceh stlndlrd on CC 1ft.
NA o.vcncd b mg/ L-r ofrl* mitk. Tnc Esr.e hcor of @h od.ml s.nded *s
€k!h.d by l.ling thc non ofrcspomc lidor of5 srcp dilutbns qtibralion cudc

Fomuh l: RcspoB F-ldorof^n.lyr€ Srlndld = Coenrrario. otsdddd
Rcspons. or Pat.Er ofSt ndffd
{carcular.d tom chbmalo8ram}

Fo@|. 2: R€spone fdor of s6ndr'd = srrnd.d Et cbN{noo chbtuiosM)
Sllndad @Mnrrarion

3.6J. Ou.litv tsunrcc .tr.l ou.libcotrtdl

Ii$ qunliry $snN. iid qtrrlirt cotrrht.t luv) mcds in mill srmplu{ ! whot.

d!'{atd ElcrcM Dowdcr nilk $n!lc (NlSr SRM 8415).rd @n tran (NIST RM

34ll) wcrc ptrrchrx! Jnnn U,s,A, lhc rclcrctuc sl dords qcrc usd lo comparc thc

conrcnr dr' h{vy trnhL\ i', n,ill rtrd dic( \n0l.s ol rl,ir itrdy. stMddrd rcli:rcrcc

nat riol ror poNd.r mill snplc (NISI SRM 8115) rnd 66 b.an (NIST RM 34ll) wrs

osed lor ptrckion lnd qullht co.lblwas mdurcd with.nd lnalrz.n wnh P.*in Elm.t

?00.mlys. "rhc dcs ptioi oltlE daUri@l p@Gion is &fircd 6 dbti* slaflhd

dcliarion{RsD) in pcrccm4..nd is obhincd using a tomula:standard dcviuio't@an

of ehrlc. AauEcy u5 gritulcd thoush enifi.d iand.rd wlu6 in Dc@r aac

Govcry. To .6urc rhc qualny o |' rcsu lrs tripli€rc eb empl$ rcE aMlled and blonk

8l



ad i$d.td smphr w.s d$ run tor otib[lbr ofAAS. {Sb.h!d .@ sirn tino

cgBbn lnd bcucr n|lliE n!'n rd dcvilrinr rhlt @ bc hptorrd ro d.tqhanc

hcovy mdrls o'nc wG c!tibhr.!,- t,cbJiu qtih.lrbn oti!trdod3 cncr IO enptc,

w p.rbmed in oflLr lo ?vatudc thc @urcy. €tibDrior lnd Eti$itityotAAS, ft.
l@@y w .smtu:d rhbugh qqlirt @nrrut rd in whah 3ud'd rcfcrie

Il.eEftnr w6 @npxld wah ltE nnpk n6mnd rd rh. AA,!rdi.s s ur.d

unr.s tr* Mvc.y of cl.runrs in rhc sFr'tc wd + It at l5%, *iich is lhc towq timil

6r dctcminarion ..d sr!'d.rd dcvi.tion otriptierc smpk3 hit rU. t5% ( sudiqucr

s.,20r0)-'

Slllirlic0l dnolysis w{s do& b, sing srori$la0l',cbsc

l)urinA iMlFir lilquc'rir rlrt !a'c! ixr qrfltic
prsrcd I fr.qucrct r!bl6 ond anphs.

lbr Setl S.icn6 tcdion 16,

wE rlld our. llE ddr m*
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4.0. RESULTS

4.1 Hcavy mctals

Se lndq srion l-6. I in Chanls 1.0 Mdhod !d Maicriak

For q!.lity Numncc and qual!, @nlrol of hcav, mdals in nilk s.hplei a whole

s$ndard refcrcrcc powds milk smplc (NISI SRM 8435) and coln bdn (NIST RM

84ll) wcrc purchas.d 0{,n U,s, .-lhc rclcrcncc smndfids wcE uscd to conparo rhc

ontcnt of hsvy nctals in mili and did emplcs ofthis slldr. Sh.dard rcferen@

nnierhl lbr powdcr milt samplc (NIST SRM 8435) and @m bEn (NIST SRM 8413)

ws us.d L,.l prcision.nd qualhronhland !uu7.cd *ith P.rtin Elmc. ?00 aElyn

't lr d.sriprion ol lhc adMi..l pdisi.n h dcfincd ds ELriv. sa.d{d d.viario.

(RSD) in p.rc.nt gc rnd t obtain d u5i.g a lorFuhl sta.dltd dcvillbd@n orsmplc

Accurct wos osrirutql rltuu8h cudilicd s0 '!d 
vrhcs ln pcrccntlgc Mowv lo

.nsue thc qualilyofmuxs tipllcatc sub samllcs wcrc analyz.d and blank and standird

s.mpl6 Nas rl$ nm lor cdlib(lion ol   s S|lndrd curv. wnh lincr rcgrc$ion lid

bctrs rclatirc $andad dcviarions rhal can bc cnplovcd to dct.miic h.avv mctals

conlc.l wascalihdrcd. Pcri.d ic culibral ion a l\l lndads anct l0 snplcs w6 pcrromcd

in ordc. ro cvllu'tt rhc aeuBcy, otibEiiDn lnd rcliabiliv oaAAS Th. a*lracv wos

qoniicd th$u8h qoahy conrml lcsl ii *hich slindnl rc'crcn

omFdrcd Nilh rhc emplc nqstrcncnt J lhc AA rc.ding w6 ued u'lcs lhc

trvivery of.lcmcn( in lhc strrplc wns | 15 ri ltTq *hich i! th. low limir lbr
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dcrcminirioi rnd imi{rd dcvi iDn ofrtiplic c s0mDlcs lcss than 15% (Sdmin0. S.,

Trblc 4,1,2,1 dincrrcg in rhc obscncd rnd erdncd o(.!rndo! (ng kgI) of
rre .|Cndr. h rholc ill& Dord.f .n.l .!16.1 |..d thnd.r{ Ef.dna nrr.d.b

( sRM 8411 8.t31)

c*-r-i nsts'r_
lr StM 3435 h sRM 8433

a; Nd 0.0002

0.00J

Ni 0.01

{,tJ. Mdhod ddsri@ timar3

Thc in!totunt h6 be. @libratcd t@di.s lo th. Suilclin6 of $c lMuhdud

0.0003

0.009

1.0

0.006

l5 0.0t5
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.l,l.l. Mon .hm.nrnt .''..irmtnr otwh.t.Is n,i .

'lhblc 4.1..1.1 slNws rhc liiircN! in r& rono.rc.t dt h6vy tur.ts (Cd. Ci Co, Cq

Ni ond Pb) i. dairy otlG\ mill @ttccted trcm urhsn art dnt dairy flmr whhin

Peshawar disrrir. Thsc w4 sig.ifi€nt diferme (p<0.05) in rhe Mn 6nr.nt ofcd,

Cr,co,co lnd Niin lhc daty sulc mill lunrcd in th. urbsn.nd ruEl flrmr Vinlrlly

thcE as o tE.d thlr loe onrcm ol rhc* clcftcits srs ob6.rcd in rhc driry euL dilk

hrmdl dlurll at$ du. urbotr drs Nomrlf,lcs rlre *s no saBnihsd dillarcn@ in

$e amunl of Pb belwen udon and runl flrhs, vinlally. tha w a rE d rhd Sdcr

dmou.r ofPb was tuund in rh. driry milh oaulban li.m | @mp0r.d to o(hs aour urb.n

rnd ruro| hrru (2 Lo 5). Itxcct(bdlly low lcwl dacr wG mcd i. rh€ d.iry milk ol

rudl funs (4&5) than urban lam3 ( I lo 3). HrBh lercl olcr s Ftcd in llE dtiry milk

of u6.n ldm (l) thd any or rhc d6l or udsi rmr {2 to J). C.dmium show3

iignifioit difte@ bctGi urbln and 06l hm' Urh.. fams (l to l) slb*cd hish

@nt nr ofcd lhrn tual &ms (t&5) vhc@ thc sne ss otdrcd wnh Ni onlc in

rh. &irt drb milk bclwco oal t'n !.ban fems. l,ikc Cd and Ni Co shoucd lhc en.

rEid .epl lhar lhcre Brc ! sisnifi@nt dilTcrcM (P4.05) in ils @ntcnl b.iw6. rudl

imr No*lhcl6g Cb wls tignifiontly dillMt in urh.n ftd3 $.n dnl lims

Vinu.lt rhcc w6 m 3ignifictnr dilt er in thc @ntcnt of Cd @ns urton fitm ( I

|o l) but *s signiti€ntly ssq in urbd. rtms (I lo l) lh$ dEl f.m TtErc ud m

si8nifi@nt dilT.EM in the hrclt oflny oflhc lE ta mcltls b.rwn rual fm3 4 and 5

sMfl for Co. All havy nd.ls wcE found to b. si8.ifidnllv rEler in om olllE urb$

lm ( | ) di.n orh.r four runl .nd ldan fem (2 16 5)
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U.hrs
-Urb!;

d.7oh

T.blc.l.l.4.l. IldtX Ec{.b
amn ftEtrrd

ns! or..n|nlior (ms L ) in d.iry nitkott ctdl
!rrt!. drirt f.mi h..tcd rithtn P6trrr dtrrict
co lc.
0.7,. -li'.rc
o.6oc l-b--?ieir

Ni

|.22b 2.t2

0.30b 0.01b t.,29b 0.6.1b 2,35

r.96

0.024a 2..]0

0.60b

'I!ar ri', dftd brrifrw' rnd fr$h orlnN GiFfEirry d fu ! d!. ri t rr ddrbitir

.h;il

Figurc4.l.4.l. llory mor.b n6r conccnrnnon
lren tuntffd trrh.! drtry trrn.

(mg Lr) h driry mrrkcoltered
ldlcd vitbin P.!1.{a. dklrl.t
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Table 4.l.4.2 rhows the ditT€Encc i.lhc mcon 6nbr orhsvy mdals (Cd, Cr. Co, Cu,

Ni and Pb) in p.srcurizid and dry mitk 6mrurci0 y lvlitabt in prshaw&. L..d @ntq

Emincdenc i. Frsdtri4tl rnit drr ritt $|ENN(.d uonrcnr sar riEiifionr t, t@rcr
(p4.05) in N$th. l.Eig lnd [rcrydry nilk smptcs rhan otha p.icuriz.d s.d dry

milk emplcs. Chlomilm was 6und lo bu toe in Ncntc and dry mitk ftdn l.arang.

llalccb and Oltcr. Coboh qas sisnirtanttt srcolq (p<0.05) in Nsrld.Hrtecb and

Nkjo+Milac |han o$9 pa{orrid lnd dry mitk enptes. Copp.r co.lcnt rv$

signifi@ ly Brot.r (rr<0-05) in rtah md MiUc nritk emd6 rhd od.r pajcurizcd

rnd drynill smthi, Nickct.onlcnr wN tow in tnmng ft, o*cd by Hlhrb. Nido. and

Olps ond was sutcr i. Ncsltcrnd ttrcryduy itk sffiptcs.

liblc 4.1..1.2. I lNrt mcr'k ndn conRnrflnon h InI L ', ,tr nrtcu rtr4tt ri,l d rJ

0,(]()l3"

r.30c

0.84b

0:ii;-

t,21b

0,52; o.odb

0.001

.I6h n rrer rt ffi ;k-6 d,. d;;;;s-;;i, d"'[d in: d.E"ffi iL

d.o,ib

n-.onii
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FlguE .1.1.4.2. Hor? D.t.h he. coneltdrlor (ng Lr) h n n urtz.d ,mt dry

T.bls 4,1.4.1a b 3c show lh. dsripriw stclhric ot havy mcl.ts in ,iq pan.uriad

ed dry mil*r Tn E w g@l widbn hclwen oinimun !,n minon @,ror of !I
hc!v, mdrh i. tcsh nilk whcras m vitilrion *!s mkn bc(w.cn lhc me. and mcdiln

olcu lnd Cd *hcrclslhcrc w{s i gsrg ditTcene in $. nc.n,nd mdiinofcr. Co,

Ni .nd Pb. In ontrlsr ro ttEl minihum lnd roriDun onrciB ofcr ad pb in

p61clrrtd .nd dry nill En.incd em wh@s sMl v,rAion ws rcr.i @ns mdns

olotho lour clcncnG. Mqsn Md mcdiinofhoth mi[i rcnaincd sonswith tirltc v0rirtion

t(rrcctr lhcn lbr,iy o|lho.tc'ncnrs. th. hc0tr vrtucs otNi in both rhc c{e8orics wcrc

lwi* rhll or mcdian. Kunoiis ltn stqRrs chamr(r! lhc toolion and tariabitiiy of



drb sr, Skd6 nlcsG llE stnmdry oatu dara sel wh@5 kurosis isuEs fi.
pak or nattns ol data 9l with @rtut d isrribution. fh. kunosi3 rnd stqBs ofco

lnd Ni shoB thcn nomdl d istribor ion i. F€sh milk. phlt{unic rnd p.akydislriburion of

Cu. Pbr Cd lnd Cr Mi notcd in mitk smptcs ( tirbtc 3.3.). Noml {tis'itlrbnoacu

rnd Pbwas nord in pasrcurircd milk bcquscku osis isupto3 whc6 pt.tykunic and

paky disrrihtio w6 nolcd ao. olhr lne chmols ii p&u.ut d nitt, CoprEr wrs

norruily and Niwas pcaky distriblrcd i. dry mitk whcE s tor a| oth.rlrM.t ncnrs

pbt}lonic dilribuion 6 ohdvld in dry milt s.mpb G.bl6 4. t ,4.3b&r).

Trbld a.I.4L. Ddriirlvc rrkfl. of [c.rf, B.r!b .orenrniton In tu d.try nflk
collc.rcd fmn urhri ird runtdriry im&

SE

cd r, t5 0.tl 0.45 0,042 .0.890 0.t21

Cr 0.0t3 0,016 19.4

2.6

il
0.4 | Lr5 t.8l

|.25 t. t2 0_09 0.r9 0.78

Ni 0.fix
11,

0,54 0.027 0_t0 2.08 t.5 |

t.l
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Trbl$4.1.4.Jb. Dsd iv. rrrrirtic or lqty rcr.ts olsiEriot in pGr.urird

cd 0.25

o,0o' -.
t.59

Cr 0,05

2-l

Cu 2.8

Ni t.45

0.0t1

SE

0.8 0,t3 -0.83 0.51

0 015 0.00r5 0.0061 -0.96

0.71 .0.71 0.6!

t,06 0,t9 2.8

o.42 0,23 0,t3 0.31

T.bkl 
'1,1.4.3c, 

ltgcnpdv. st.lkllc ol hsrl mtrk consntEtion b d.t mlll
onncrcirlly .vrllablc ir PBhlwri

(6c L )

SE

cd 0.24 0,86 0,755 0. r6 -t.14 0_5,4

Cr 0.001 0.00 | 0 -2,51 t,t2

2.1 4,75 0,24 L005 0.52

0.51 2_a I.I3 0.39 0.21 2_9 t.62

Ni 0.001 L63 0.20 0.r9 0.r8 Ll]
0.0t2 0.0r2 0.012 t.ot2 .2,51 t. t8
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'fabk {.1.4-4 slhn rhc dillcErcc in tl* hcNy mcrlk ancntElio. rmng 6w.

pdtcu&.d and dry milk. Thcrc was no sirnillcr.rdifd.nc. i.lh. m..n co.reiiofCr,

Cu- Ni !fl| Pb bc(wn ndddri/.d !.d dry mil* whcMs rll ofthcn *E highs in i,6h

milk.s @mparcd lo paGuln-cd lnd dry milk, Cor@nlturions ofl..d was signiliomtt

g616 (p<0-05) in ft6n driry nill than p.srdri,f,d nilk.nd drr mitl, Co.lEry to th,t

low cu.lc olcd 0M Co Ms iotcd ir ticsh drny ilk lhrn pastoori/aland dry nitk.

AU ll* otscrEd @Enrmtions e highq rhd rh. naidnd Fmilsiblc limils eupl for

l@d lnd chrcmitrm in pdndri,.d md dry milk.

T.blc a.l.4.4. Ilcrq nclrls nor conccntntion itr fdtt prranzd rnd dry ntU(

.nE| rFt lrd b d,r<d 16 dlh di'E f nafdryd,fld r * (EdorF6t y

cd Cr Ni

|,27 0,61 2.2Jb

1.06 0_42 0.0t&

r. t5 0.46

tl
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Tablcs 4- I -4.5a |o lsl|ow rhc diltcrcG in rhc ned coild! (ng k8n) ofhavy m.llts in

llE dix ahilablc l@lly gitcn ro dany otrle hmcd in rhc urbrn .nd ruEt dairy iirms

wnhin Pcsh.ur dislri:l. fabh 4.t.4.5a rcpNnts lhlt th.E E no signifionr

di|r@@ i. rrE en vahc olcd, cr. Cu. Ni and l,b ii lny ofrh. fam cxepr lor Co.

Cob.h v6 tourd ro b. rGnifi€irly dil&Enr in udqn fsrn 3 lnd EDI fms rh orh6

rb.n fams. Noncth.l.:i ihcrc w6 sisnifiqnrly differce in Co @nrot bcNc.n rdl
lims I ard 2. whcrc.s hish co.rcm olco qas notcd in urban fad I rnan olncr te
udon r.d rudl f..ms. Thc low @ilot ofco wa @lcd in dil lam 4 than oths fims.

TrbL,Llt,sr Hovy n.trk non oronrnrion i. d otr kinrl di.t giv.n to &i.y
d(r|. Lrm.d ot urbrr .hd runlrrrms

inaoln.])iftdb'diftEllttr!'ilNi6fundftiiFiidd}dilftEftrlhl%hvdo.'sdliy

Ni

0_12 0,60b 80.92

0.19 5.0 0.42r 85.24 t.9l 4.2

0.10 4.7 81.56 2.U
0.13 2_65

0.t6 5.2 82.61 201



T$L 4.1.4.5b shos thc diliEncc in rhc man vatu. othala mrd in $g@nc thrl

diclBiv.n lodairycltllc fahcd udo. d nml6rms lN.r€d whhin P6hrwlrdkrricr.

-lhc 
rablc rcprorms rhd Cd wrs comptctcty.k nt in ltt ofrhe sug!@N khat diet

nrcspcotivc ol rhc fdnns. lhcrc !v!s no siAniliLnl dillixcn@ in rhc mc.n vnluc ofalL

t&. ullncrh c\ccll lir Cu in rr, ol lho lirn$. ClJpps wu aouel lo bc bw i', udon

lhm 2 thdn othcr rumlund urban rinns Ncvc hclc$gresl$.ontcntofcuwosnotcdin

th. sucarc.f kh.ldis gircn to lhc dany olll.larmcd d rumldtiry ftrms wh.rea3low

@ cnt olcu w6 obs.*cd in rh. dicl oldriry cllth fsn.d lt ltbdn aarms lh8n rual

Trbb 4.l.irsb. lldvy m.rrL nqr .onMlatlon lr sugrEr. tlrl dl.l Slvo to
driry c.nh fi6cn .t ! rb,n rld runr tam!

Cf Ni

4.82b LI2 2.91

2 L19 2,3?

0.06 5.rb t. t7 t.t2
2r.84 0.01 6,31c 1.48

2t.96 0.01 6,21c 2.01 2.84

rnnd(i,t Nd by dirr.trr heu dl
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-rabb 
.1. |.4.5c rhnws rhc dittcEe i. rtu rcn v.lu. o I i6!f rutrts in *h..r bE. dicr

sivcn to daity canre flrmcd ar u6!n and ruEt ad6s to€l.d sirhin p.shawn dinrtr
Thcrc wa no signifisfl dir@E in rhc nqn Etu. ofc( Cr dd Co ii wh.ar bo.

di.l Birci ro d.iry edlc Lrm.d .t rur.l ond urb.n r&m, How.rcr $ft ws . rmd itut

gMrcr @mdt ofcr €s mrcd in thc wh6l bEn livcn !o daby ollts ftrmcd dr ,uml

flhr tnan !rb6n larmi whcE4 rh€ conr..t oacd. Cr aflt Co in *h.{ tan di.t

rchlin.d norc or l4s smc in bolh u6an lnd rurl tdds. N!v.nh.lc$, high mdn wtuc

olcu. Ni and Ph par mtcd in . whcar t !i givo ro diny 6rh lornEd .t tubt fams

rhrtr urlnn lirnns. Ncvcnhc[s ttErc rv* sigtrifiornrty tow ip<0.05) conrcit orcu. Ni

.nd Pb ws olded in whd b6. giwn ro dairy c.rrh farn d .r ult6n tdm I lhln

udan larms 2 &l aid nml raris, Lqd. C! lnd Ni cortcnl w.s 3ignific.nrty grearcr

(p<0.05) in ddl fams rh.. u.bor aahr

Trblc 4.1.4.5c ll.rvy nctrL mqn @n.dtnrto! ln sh..t bEn dt.r givd lod.iry
dttk r.d.rl r.h.!.nd rurt trm!

cd Cr NI

0_t0 t_c2 0,222
2 t_42 0,3?! 0.62b

0, t5 1.80 0.03 5.21b
0.08 2.12 0.02 l.7lc

5 0.09 2.01 0.01

.dM'tF3) o}ln ry ditr dr td'* sdi.dME G jlirtr y di&d ! rr Jx, kE d66biiry
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T.bh 4.l.4.Jd slDws thc dilfcrcncc i. lhc m@. vituc or haavy ndats in wheal B,!in die!

gircn lo dairy conL lahcd !r orban.nd runt tirms loqr.d whhin pcshaM. dbtricr.

Th.rc was no lisniffcrm dillcmncc ii thc mcan voluc otcd, Cr snd Ni in *hcor g6i.

dict giwn to dairy atllc tarmcd al rumtond rbm hms, How.vqtneE s alend thal

gslq co cnt ofcr was nor.d i. rhc whcat gEii giv.n to daiiy sllt. ftrmcd ,t 06l
farms than urhan &rms. Wh4ss. tnc to*coirc otcdwlsohj rv€d inthewh.dgEin

did sircn ro dliry c.rlc &tmcd !l rurlt t rm 4 rh& .u6t 6,6 J lnd . orhef urb6.

farms. ThcE wss.o sisnifiqnr dirwne ii rhc cont. ofco in th. wt n ghin dier

sirc. ro dairy etlh |.rftcd !r oat lnd urb.r t rm, Noncth.t.s gr.lld @fl6r of Co

a mId in what g6i. di.l oaurb.n aem l. Co 6ry ro rhlr lhcc is tEd rhar g@tcr

codot olNi*!s norcd ii rhc whc gmindid rivcn ro d,iry cauh ina |.rms cx€r,r

ror ru61 arrm 5. Unlikc Cd, C.. Co and Ni. Cu + pb sho*rd ditf4nl lmd in ftn
@ntcm in whqt Bnin dicl bcrw4n runl lnd urton f.rms. TrF high @ntdr oacu and pb

vas,nu''(] i'r r|t vhcd [n dicr sivc. rr Lllirt c tr ftnnud { ruEt 6ns $ ul6on

fams. vinually thcrc b msiS.ifrcanl diftcrcEc ii tnc man htucofcd, cr a.d Co in

thc abcit e.ain di1 giwn ro rtE dliry €ttb rr borh tirns wh.E i Cu, Ni.nd pb osn

ontcnt varicd i. th. *hcat d icr bdwen &.ms.

Trblc4.,..t-5d. tlc!ry mcttr! ocrn conccntdtior in whclr gnin dict gircn ro d.iry
ortle f..ncd rt urb.i.rd runt t!rm!
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:Il(d (Fn fu by liflM' llo d

Tabl. 4. L4.5c shoE thc d iffscM in rhc m€n v.tuc oItE vy mr.k in lh€ mai4 did

Bivcn to d.ny catrtr ,lnql 0r llbun ond rurut ti!.m tdcdcd wnhin t,.sh.s.r din.ir
'nec w6 m siBnificlnr difcrcncc ii rhc mon vatuc otcd, Cr ond Co in maiz. dier

g&n ro dairy qlllc li"md ar nrul.nd ulbln t!ns, I tos.w rherc is s ttuhd rhar tow

conlcnt olco wos lotrnd in maizc dicr givcn to dlny cante frmcd al urb6n fam r and

hish contcnt *as obsrvcd in lhc dicr ot driry cal(b hrmcd ar rumt farm 4, Th.E k no

clc.rr€nd in llE mcdn voruc otCu. Niund fb wrs obicded in lhe naizedicr given !o

d.iry aulc 6rmcd !t rumtud ulhnn tirms. tk'sv.r. Ni w,s tound ro b€ gEarq jn rhc

mai* d iet oaurban lnd rurat tarms {j to 5) rh.. rb.n tams 0 &2), L€d M 6und lo b.

aMrd and emc in all runl lnd urb.n llhs thrn otut |i'm 4, Nodh.tcss to! m,tc.t

ofcu was lirrnd in rhc mai2! dict givc. ro driy urtc tomcd .r tu6t f.m 5 and !.ban

f'm(l&2)tlnnorh.rrunl.qtu6.n rihs(3&4).Co d.y!oth.rlftq@ .dofcu

w6 mld in $c naiz dia ofrual ftn 4 ..d !rb.n firm I thm ort*r tut and uft€r

Trbh.l,l.4.5c. llsey mct.! Ddn ftlccntnrtion ii,r.ir. dicr livcn ro d.ir] dfitc
frmd ri urbu.nd rudt tr.ns

s.?1..

0,211

0.21

0_2s

i 6 lnr !rc i oitd t diftd ! !r. * r4r dF.icritiy

_?l!_.
24,4
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T!bl. 4.1 ,4.5frhows rtE dificEftc ii rhc mn stlc of tE v, Gt.ts in mixcd dict

( mixrlc of@tton &hrl srf tu. tbl ,hoL! mlhc pt ,1) si6 ro drny onrc tuncd

I u,bdn !'n rud frrms to.lrcd wlhi. t6h.wr dislricr. Tls! B m signif@r

difldr in rhc @. vrluc of Cd. Cr, C! rnd pb in nircd di.r givd to d.iry ontc

hmcd |l 06l.nd urb.n ftrmr Ho*tq rlrr is. rFnd ihn bs @irGir ofcd lnd Cu

wa round in nircd did giwn ro dliy drh fmcd d urb.i hrn I rtun ltt o s h.h3

$,lEB hiSh @nrnr of d* .tcncnG w ob$*.d in mixcd dic de !o djry onh
f.mcd .t ulb.n hms (2&l) .'n tod tsn (4). UntiL Cd, cr. Cu ud ph Ni *s
3tiific$lly difr@m (p<t 05) i. urhr. tum 2 rhd l&3. Untik Ni Co I 6u,i ro b.

siriifr.'nly r6rd (p{,oJ) in nircd dkl SiEn ro d.t, qdk inn d d to6t a.m {
th.n odEr u,b.. r.d runt tt ffi. Nom ofrhc r@ ct tunls l@ d.i..r.d in todt fm j
whcM Pb rnd Ni rcrc Mptcrdy .bcnr in ont frrnt (4&jl

LDL a.r.aJi gdvt D.art 6d. oralrndo. t. nt*d dt a atv.n ro d.try qnk
trnd.r !rb....d natnd

.tuN lFl) 3n Nd b' direnr r.rrs virhin..t[nB m riSnifiq,,tt ditt@r ir rhc 5%

Cr NI

0,25 0,28 1.t2
2 0,t0 t,0 0,34b 0,39 t.90b 4,48l 1.2 0,40 l.a1

0.33 0,I Nd
5 Nd Nd Nd Nd Nd

t00



-|!ble 
4.1.4,6 shows Itc di|Icrcnce and sihihritics in rhe overa m.an conr.nl ofh€vy

n€rals {cd. Co. Cr. Cv, Nirnd ph) in virious tomsotdi.r avoihbt. tocaly iruspective

of lams C.dhium w.s not ddccrabb in sulooN khal ,.d w6 s@rd in 6llon khat,

roizc..d mixd dicls whcM to* mdc.l w6 notcd i. orhd dicls. lrw @.td ofa

lr@ €kments cx@pl ror Co % mtcd i. *hc.l brln dicl. whd* .xeplion. y hish

conlent ofcrand Cu r{s nolcd ii maizc dnd co on khal diers, V'rtu![y conon kh0]was

loud lo bc siSninca ly gMrcr (p<0.05) ii Cu lhln olha diet vh.Ea tow Cu wls

obscFld in *hot bnn lollo*cd by wh@r gni. ..d mria did. Chftmiln $d s€tq
in sug@ne lftll ard maiz. did aoltowcd by *hdr gEin .nd to* @nc rs nor.d in

whsl b6n and cotbn khal dicts. Like Cr, Pb was s@rcr in naizc di.r rhai r olhcr

diclsandqff low ii whclt bmn rhanofi$dick, Cobatr ws to!.d to b. grd.r in whar

bEn rollo*rd by corioi thll ond hi&d dict dd tow oddr *s obsd.d in sugesn

khll and ah..t AEin thln orhq dids. Nictctwls signifldrty diffcEnr in whsr gain

rollowcd by colbn kh.l and rhen su8@nc khal n.t lnd nix€d dicr, whcMs loq

contcnr ofNi wls lbund hwhcat bran

Trblc4.l.4.6. Hlrvy nctrb men onertntior h vr.iour dt.l! gts! io d.iry e .
a.m.d .t urhrtr ,nd tudl ltrDr

Tlpcs ofdicl Ni

r.l0b

0.24i)

ir([
tltdt4 t.7lb

t.68b

Do[nm&lp0oil|ydiftd{e*|*|d!d|ii}

l0l



iignrc 41.a.6. Cono.rhon bctwen hdw ncttt @ni.nt of.ll dl.t3 liv.r to c.llb

TlbL 4.l.d,? shows thc &sipliw rdiric ofh@ry me[ls in tabut oltlc dicts Th€d

w 8El tsittio. bdcn mininud Md muihun @ntd 6f m't'ls in wiols cdtlc

dirs Md lnl nEdiu 6 mE or h$ sc .iepr for C! Kurrosb sh'ws tudl

dnoihnion lnr Co qnc6 D€|tv $d pltltlotlic din,ihlin m ob$d'd for lll cnh"

ftc .lmc.ts in hrious oulc dids
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(mste')
SE

0.r3 0.02 -0.34 -0.50

ll.0 3.l.l r.3

0.01 0.91 0.20 0.085 0.046 2_t1 t.67

0.1 85.2 0.8.1 5.69 t6l t.87

Ni 0.21 7.62 2_4 t,9 0.19 0.ll t.l0

2.84 8.48 5.12 4.26 0.32 4.98 0.50

T.bLa.l.47, DariprrE 3rtLri6 or hdrt n.t.k in eftt di.r

Flgurc a,l,4,7, Conprrlsb of havy mcLls o.L b.rwo qll!.dld.!d milk

i

I

: l

l0l



T.bh .t.1.a.8. CocLtio! b.tFer hqrr hcr.t 6.r.ni otd.try dlt .!d .ntnll

Mixcd lad -
0.355

0,0t2 0.03
0_l7l t.2t7 0.210

Susadlmkhrl 0,t61 t.t4t 0.2t8
0.5)0

0.215 1.522 0.t3J
0.BJ 0.979 0,.t57

Wlltrt !Ei'r
0,698

suB.rcft khal 0,795 0.430

!e!,ll!"1 t.l5l 0.t82

0,075 0.521 0,601

0.r61 t.t45 0,258
0_t0l 0.702 0,,186

0.010 0.207 0,817
0.0t4 0,099 0.921
0.141 2,509 0.0t6
0.269 1.9t4 0.059
0.45 |

0. |]4 0.9t5 0.t55

0,260 I-863 0.068
o. r5J 0.287

!!!E{sr.in 0,002 0989
0.021 0.t59 0.87,t

!'lrMrc klrql 0,08.1 0_575 0,t68
0.t79 1.260 0..2 t4

Nick !

0.09 0.611 0.491
0,112 2_5 t9 0,015
0.054 0..173 0.711
0.289 2,089 0.042
0,092 0_641 0,52.1

02n t.961 0,056



Flgurc4llt CorEhtbnndsar CdIn awn t &rh{tbn!

Ft!ft {1.a9. ctrfr||nL h.rB. Cd t. nr dtl tt .tr.d &ql
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nFna.t,a.tC. Cd*at tt -OtIdrtar-H

&e{,{tr, Cori*da r-- Cib n.{ra rba _a

r06



Ita.n a.lrD. C..rfr-

-;E--:5--:E--

Itr.rt+1.(13. contht h-ft..hhndtlirbi.d

tal



FiCM 4.1.4 14 jDs th. r@vtry nr. ofhalr r!.ls in diffcEr D,Ds of ni|l. Th.

tgv6y 6ra ro. cd cr, cq cu Ni !d d pb in e oa Ew dtt s.nDte rc 88

tar6\,M. lsJ.6 s rt ,61, ir @ of pctdiz.d Di|l tiF E@ 909( 64%_

5l%,1m96 6?% -<l30ta *id6 ir @ of dry !ft 0E @vEy nr6 9@ 90.,6

6e4,65%, r@41VA tt E%_

F|laa.r.a.t4 ndtst .G.a ldv, !.* b rr|.

20



'l$l{ 4.1.5 sl$es rhc co'npnri$i ol thc tMv] 6chtc.ntcnr in 6w mi|l otrhis judy

wnh lhc world rcF)ncd vrlma lo'smcctc cnrs in aw nilk. Cldmiumlnd Niconrcd

angcd 0.52 lnd 0.63 m{ k{-rofhw milh in lhc prcsc.r sltrdy which is grerrd rhan lhc

Cd lnd Ni conrc.L rcponcn br Ew mitr by orh6 $ic.rht whc6 cr 6ddr @r sE cr

in rltc INnr {udy rlFtr drhc. srldts *.qr hr th. C. @dctn tcponcd bt Adm cr !l
(201l). cobah onrcnr in raw milk ofrhis $udy !a s@tq thtr thc @it6l Eponcn by

Enb er dl {2009) lnd (naincd within rh€ eponcd Elu. for Co by onianwa (1999).

copFr conknr i. rhc {w 6ilk olpac.r sludy rcmcined rithin lh. rcponcd 6l@ or

Elsycd cr.l{2011) dd Tritarh cr al(2009) wt'.us il wa clde than odo rcpon.d

uro. for cu- Pb onl€nroflfiis sudy urs l*r rhln rhlr Eportcd by A3lan d al (201 I ),

Ldtc c !l (2004) r'n T.jl,rini d d emo *hik n % ffi tltnrh t!9o.t d by dh6

4.1.5, Comprrimn olhclrl conrcrl ir nilk (ne llg') olrhc ps.tt ttudy sitb ihe
Wo.ld EDoncd drl,

0.084.r4

4t.7G

0_06

Nt)

Nt)

a--o& -
0,013

0.121-
0.150

NI)

0.t3t - 5_2J

0.98.t,27

0.0t480.05t8

0,0D20.017 -
0_0135
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Table 4, | .6 slDs lh. coFlrri$n ol h.avy Ntak contdr in Ew nill ofrhb sudy wilh

thc mlximuo 6idue limi6 hr ehc €l.mcnB in raw milt. &ept for Cu thc 6 sr of

.llothqclcments in raw milk rcm.ined glater rhan the roximum rcsidus limil for eme

a.|.6. CorDr.in! of n.t l o .it in Eilk (ng re r).llh. pMt !tudy vilh ift .
n.n!!n cidu. lirir! (MRb)

r989) 2009)

limit(lDl:
197?.JECrA

1989r
 TSDR.

r989)

2006) cr !1..2005)

cd 0.52 <0.01 0.05 0,006

a51-.071

0.0J

C. 0.,13 0.013 0.0t2 0.0t8

0,ll 0.009

|.21 1.65

Ni 0.61 0.01

2,21 0.3 0.025 0,02

0



Se under*cdonl.62 in chaprs 3,0 Method and Mated.k

4.2.2. Mcthod vrlid.rion

P@ision of $c .Mlrrc as mesurcd nom lhe sro.t6rd d.viation s de$ribcd by

HoMilz (1982). Pehion olthc mcrho! wasc$imated riom rhc resutts ordch.natrie

bt !n cxtcrol sand0rdizdion tutnod qirh ! n!.da.d dcvidion of kss lhln lO%, f-o!r

tplicales of nilk ond fted/todds enptcs rc.c spi*cd wilh tbur diflcEnt krcls of

cJrp.rmdhrin bnged fiom 0.001 ro 0.t mg per ts wirh slr.dard d.vialion ot+ 2 to 6

Rcpc.r.biliry in rhis vltidarion was ocGurcn trcn rhc IEn of4r.ptidc ot each

snplc{nilk $d dieD. ReFohbihy w6 cakutdcd s 8it.n ISO 5725-2.."rhc rctariw

standrd devialion ofrh. reperrabilhy must bc tas rhan or.qu!trorhesiandard d.vislion

Fopo!.d by tloNilz (1982).'

Th. rccuacy was ddcmined lom lhc man ofrhc @orcryoflandard enples at ff!.
coenrarion lev.ls i.c, 0.0005. 0.001. 0.01, O.l !d 0.1 og lgr which rescd bclwen

t0% - lo{P/o f ic Mvcrt 6rc ofvarious pcsticidcs angcd bclwccn 52.67rh - 7a.12%.

4.2.3. Mcrhod d.tcrior linir

l

llleryr4lL



'Qu irtrdion limtu {l-OQ) ae alculalsd lmm rh. @lr ar the bwcst oc@pred

3rlded LEL 6 6 ricr {E n&a.r! ddi.tion (ab$lul. @wr} '

Cvbermeitrir
Fomuh | (Qoa.thalilc ln$rudcnkl  nolrsii lets)

CodntRlion ofShndnrd

R6pons or Pok @ olslandd

lcahuhi.d rmn d'dnaIorBm)

o ll = Lr2 xror -.oo0ll2

25810.574

RciFN facror.lCl1Encthrin \3ndo^l

CoiocnLruriotr olcyFnncllrir io lhc enDL - l{cs!or* li'ctor x vrnlre pclk tcspoM

in rtr''nl ot r!/l { .ilcokncd rom ehrcm 4innl

&e!51-.ltwus.2005)
R.!0on* F&tor olcypchelhrh S|lndttd'S]llCld-lclNlsolrdfrem.hmturogdm)

S|.nddd @Mnt.arion

- 2s3J9.5t4 = 8910.19?

2.9

Coc.tntbn oltlE Fdi.ftL in tlE $mplFst@le

Chlorpvrifos

&@r!-!
RcspoM facror ol Chldrpyrilbs SLondtd conccntBtitn of sbndord

Rcspone ot PdL .F. ofsmdatd
lc!loht.d nDn ch@mtosml

o _E]'

468236,625

I12



Cor rdb. ofchloAttib! ii ltE sndc = R6poN ndor ofstrnd!flt x sFpl. p..k

'rspois 
ii tght o. nen

{ qklt r.d fon chrcmlroetu}

Fomrb2
Rcaonsc F ctor orchlorpriror Shndard- st!ftLrd E* tt$e(ion chbnsroS@)

S$ndard @Mntr.tion

-> 463n5'625 - 56414 05

8,1

cdlddirorrhc p..rti& in rh. srple$llEjslSg&lqCtoqr-aEsa|le*E!)
ln mg/nl St&dard s'oe h.rot

Profepofos

&a!h!
R.spons Felor of Prcaenolos Sl.ndsd = Cocntalion oasbMard

RsFns or Pc.k @ ofst.ndard
{C.Luhtcd tum chon rogtr}

€ !tr ' 6.'7xlo'

1233613

coE nrbn ofpof.mtu i. fi. shplc - Rcar€e ft.6r ofrlldtil r{mplt p6t

BpoM in !y'Bl o. nCl { ohlh.d ron chrcN1o$d)

&rBdr2
R.spon€ Fetot ofprocnof6 sltdsrd = Shnd.rd Hl €mnc (tom ohmnttogrlm)

Sltnd.rd @nrrlrion
=> 12136139.0 = 14910t,904

8.1

cMrlrion or rlE Ddicid. in rlE emplFqlpE&LBq$fdtol!-lltelllllrqrd
ln mChl sloidud cPoE tcror

!



Trblca,2J,l Thc n/zor.l cmdplir rin. ortdticiild !hd(. udy

-rt;inft;ii i.

4



,11( M..r p.rtiid. ..gL.tio. of rLl. .d .ll
a.z.,La loi{ ton Clmr.!6 (nC) .t.t!arri. .a Fdda6

FieG 4.2.4.1 ro 424.4 shoq lnc .l@Dlogr!|a of rrlyliql 3lodre or

d o.otrrpho€, cyFdhr4 poGoopbc .d iEiddoFd TIr !ar! of |n. n nlds

w@ id.nifi.d fron itz rtio of rh. perrci.hs a.p!a..d d @-MS cl&rnogD

HoBc. $. @!6rda. of 6. 9r o@ud E din ou &od NSIT GC-lllS

likcry !..rct of!4 @LcuLi siglr, .hai6l fdn!. nd cld96nion

Chbrprrilh6 (3,5,6lichtorc 2 priidnryl DlbdDorbio.Il) t Lngs io or!rtb!6cd'.le

gb'pofi!.c.rtiL. Ir'r clEDi,l &rD|ll ir ClttnCtNOlS rn tuLod. rogh 6 -

150 59 g lvt/Zt of chlobptnpbq n! F4us.u & nFliboh6 q. 9?, 125, 197, 2r3,

236, 304 3r. !i lln ol Sudiriid ior ir 314 rta6 lnc rddid li of

.hldMiptos @ GcMs d66lorrd ii 18.a3 din. lt'3 trir dlbolit6 @ 3,5.6

ricrbo. 2p' idnD! 3,s,6 richLre- 2Pt idyl pb6ph.L. denDmdivl

dnNDyiD[.r d€-.r}yl<l ot!9]titB

IEIi4L:LL Cr|!.Lld irdbt !t ..rr. rlD. .f dLtwrlDt . d.ndntl

t srL r-- lL?,lt{-h.irIt
d!.dd&!!rrdd!!.&-ol!&dbl 9?, 1l+253

, ItJ!l,tr0rrJtlll

u5



cyFnshilr Gslcye (3 DhdxyAaryl) D.&y(lRS)- c/r-td^-3<2.1

dichbrcchoyD2: dilEthyl* 3 cyclosDtd. cdtoiylr., tddl' ro ltraDDil gow,

Il! @Lorlr ei8d' i! ar63I r!.h6i.rl 6@L b CzH,Clt{O, g TIE dzt of

c!F@ihn4 nt p@eu lrl nslbo|n6 @ | 09,125,161 *dr4 6. Frlrid ric
o CCMS cLldolrd i3 26.!6 nir It'3 Dir d.io[r.. @ 1-tryddy 3-

phabrybcnbic d( PBA dph| cy@-3-y'@xyb@?l d@tol 3-!bm,('b.n4l

d..rol 3 Caoiy Eb/l Lddyd4 Dcva

Fliaatal Crruq'5 i|orbgnb|i thotC)t rcoilttraln
BrE&gJE et426tLt2arl,x.8,21.r6\r12t ,.t.A,''Ajr
Ltl.t mrr.abi a dr.LG 163, 164llr,1,

! l6JUIllr0 + rrt r51

It6



Plofmct6 (o{4-h.or2<nbmpnao}o-ahyl+n-Fotyl plBduotiotc) bdonS!

lo otg.olbosrbr. so'4 wilh cleiiol forult of CIHFAT|ofS !i DLcda
Eiiln of 34.6!& Th dzt of Fo&!.Co6, n Fe|,s !n nsdolir6 &
2085?,279 rr1235 !d rhr of qldlin i6 i! i37 rt.E 6. tgdin dd. m

C,CMS dbdrorrd b m.$ nin Th. din tld.Dolit6 m o{4b.db2-

dtloroph@Dodlryl phdplbouloq o{+hod-2dtldoplnol}o'rr|ltl !bo$rd.,
4-h.o62dtdoibaFl, +h.!@2do.od|..l ghbMidq +t otu-2{nbrcfb.Fl

Esraj&E: cti{tnro rhdLaFrftdn .oalt!i.ol}- xsaia
Lttkrjbs loaa, LJ,l'olq d
M&.llllrErrfaa-l-gl& .3, rar, r..,2o6 2a' 

'lo

, ItJtLDll + llllli0

|l?



l'fl-LFt (l{6<ltlorol-rrrthyDtn$ril,N{tr!.2dlr.htidhft r. i, !
Ertotbld rli dFnk t ndnrt of c.Hra lo.i notFb,lbtr of2srra &
TIE nt\ of tntddrorrtd. r. Fd|||6 .!d i{.!o&.r c
?l6t?l|gna]ng'lN.]/l'/!/|a'Ji.lt'6.drt ddlnrhEd@l|Sc|!u..s|||n it

ar2 nh. I'. db olloB.. r! 
'bE|||i!ry 

irirGbdd' hid..loFtd snrtdttE'

inihcbFld urla ihidlchf.id iltllrnnF, hldlcbp.ld o$fu 6 chtobnt otinb &i4

6 .rb.otrlcrhic .5 .A{t)d., 6 lt! hry rldih sA dd4/d* 6 bl^loa' .hdhtc

rn. rbr,|E hll.tbFN $r |! da6d b .V .eL ts.. t .d t

||t



lttn.JArr Or-a|. TIC -d.rarit Ehb b. -

nartaea.|,t< O-,.arl|C.t.Littri*.d.*..r,t, rr5,

t.'rlt rLd.. rh. rlaq llr&

u9



t:r. arart rr h-n ttc a.-t 
- 

- a
.[.d|r'lftmt a .|..l.l.t !a* tat lq.(,rar-

t20



Ft$n aL{|,+ Crn nrn ltc dd lr aria EEd- L.t

Itet|.,'ar,ats:CtrlErrcdr-t a-i.C.rhd-ab.a
tr.&ooth dootr.. dz dt, ra4 ,X6 ,c, 2lll

t2l



rrld.

a.

t ru'l|}@rt

' 
lt{.1l|+l!6:tL!-1.

t2



It@ a.aali;l| Clnora.!ru rIC otw nlltttbt nr.iitd tb.l
Dr*..t !d ld. r...|{i. r/t ,, 254

: o.-d!n rtc.ar * -rl3 E drtb.a
fr..D.atdr ral rdirtt

l13



Itft,Lr \t !(L-t- llclr*a-lt r* LJ
rlri-ir-rdl'|d.b.

IA



ElE /U...\t . I M- t - .a E iL lrt hi..d- ,@r .a

:O--anr|C.adlr-rqffiD.a

T..t h. Arrdtr filO .a dr ..rtr t ri!

t25



I|tm ar,a.lo. $os th. @v.ry r.L of vriou Ddltid6 i! nilt. Ir itD* $.1

tr 6vry rr. of C:/Dd.dn4 Cblo.Dyri&. rd rtutue. b a dlt i!
56 25% 78. | 2% !d 59.4tq b Fstaniu.d nilt i5 54 9( 7J.35 t6 & J3.5s % *lih
i! &y rill ir 52,57 t( ??.J8 % -d 56.!! t6 6.p.sir.ly dE* nr dil I rmt6

nlcal,a.ra. r@t rc Jr..dd.. h DrDir rYrq.ai||l

qF.tr|dli'|ffi Ara-6.
L.d.LtahU

rh. rva.g. cd&d ofcylsDdn i4 cttdlrtyrirt.r F!fu.dnq ilibblrn jd
mD.dir 6 nE d.iy rilL of d.iy.d. ndd in rt ub. ed dd 3n6 lithin

P!.haidirid n 
'.E 

dd b Ti& a.2.{t. ArdFit of cors .blmsle of

driy arrle ni|t !.rpl6 &on ut6 .rd nrd toB jD*td ri* qtlon'et sinit&

.rDtDa.f crDErdltb nd cilo.oolilld t'Eld 6 rb dftdolE of u!.,
tm l. Tb. din di&aE !.tla ut- !d Mrt tod h dr !d!d of eqe.
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T.t| ,LL.t.r. CDs rh. dq!g. codildr of crFdhid, .tlorytripno! dd
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5.0. DISCUSSION

Th. objclivc otthk {udy r.q ro cvolualc thc inlad or enviorncntal Fnllution

as@ialcn si$lhc incMs in urblni7,rion and indui.i,liz,tioron dliry millqualityin

tcds ol il s loric dctdlsnd pcsricidc conrcnl and ale lsess lomgc induce roxhly of

lh.s in mirk. IN@s ir indu(rilltirbn .nd ut6lniar'bn poss *@ imp.cr on

hu'nrr ncrhl, As r.ofscqLcncc,n trAinlz(ion scvcHlrons ofdo'ncstic. m!nicinnl0nd

lwjrloos wrsc is dnNne{ inh rivcN dnrls lnri idi!.tion chanrcls. The s.ss

conroin clcv0lcd lcvch olorS.nic nnd ircrr0iiq cdmpou.ds, wastcwarcr @Numcd b]

qnk usllly @niains $GshoH lcvch of$nc oflhc cnviom.nr.lly roxic .l.runis

such a Cd and Pb and o "ar clcmcnls likc Cu, Ni. Co and Cr. D.hy conh farm.d in

urhln atG e als ondd codr rh@l b.ou* ofcrhtust fiom havy l6ftc. an

pollLtrio. .nd hMl]dous wasq rhnn rhdsc funBd in ruol ff6. Thc $ric srh$ncca

li.m rh.s .rh.urs a'!d rn drb on rhc g@iig gremds which als ecirc toxic mcrah

hd pBticidcs duc to irigdtion lion w.sre wdrcr,

ln this iodt C.dnium (Cd) and Copps {Cu) }@ lbund in l(tor ofih. sDlB in

modemtc concentmtions. Chrcmium (cr), cobat (co). Nhkcl(Ni) .id Lcad (Pb) wee

lbund in 50-60r,4 of rh. s6pl6. Cr 6 lound in loe co@r.rio. in driry nilk

s0mpl6olalllhe lams bur conp0r.rivcly highq lcvck wcrc nolcd in lhc dany miLkof

urtdn 6rm I lhl. any oflhc ruml or urb6n lms Cd. Cr, Co, C! md Ni levcls in dis

study w.rc signifianlly grcat$ (p<0.05) in urban lams than lh. ruml farms (Table

4.t.4.1.).-ftcrc w8 no signifrani diftcrcne in rhc amou olPb in.ny ofrhc u6.n or

ruBI fams but compadrivcly highs levek wcrc tou iilhcdanymilkoiurban hrm I

Ill



comp.(d ro othcr (rbrn ond rtr4t hnns. 
^| 

thc ctcmcnrswce higncr in u$oi tam | 6
@mprEd ro all $c orhcr farms. Ttc dilrcrc.@ ii lhc conr.nr ofheavy merlh jn d.iry

s lc m ilk tctwn rhon and nrmt fams is mos tikcty hcclu* u6an t6ms !re tocded

in th. e.tE ofdcnscly Fpuhrcn hvns and arc mrc crpos.d ro ai.. !ar9 and eil
contamiMtio. rbo disposl ol! oatcd i'ilsriat .nd huilous Mr. $r rur,l tarms.

lhc Esoh ol rhis srudy is in ag4cmnt wirh rh. findings ofsin$k cl.t. (2000). Th.t

EDoncd thar ctr conle.r in rhc driry anlc dilt rarmcd in urbh aE. ned rhe

phdmlceuticcl industrial urn rds 0.96 mg l, ud wrs O-58 mg L r in the d.ny otlte

milk farned rca lnc road lh.n rumlr@s, r'hct concludcd thal gEarer contenl ofcu i.

the dsiy csulc milt oftrlban 6rc6 wrs dorc likely bccaus ofdumpi.g of udcotcd

induslrirlcmlc s rotlE siland walcr. caulc orc morcvulnerablclo Cu conraminarion

b.cius ofdrinking and insdin8 C! cotuninrt d watcr and sil. ln anoths study

Dctoshis (2009) rcponcn Od Pb @nrc.l in milk sopl6 @lhd.d tom urboi l.hs

n@ indunri.l p@ing unirs w.s gMlcr rhd rh.t of milt 3Mpl6 of to6l rtrms.

In lhis lludy rhec *rs no dilfcEncc in rhc Pb ontcnr bcl@n u6.n and ruEl f.m and

ahhough Pb *$ et fourd in all lh€ lams but il *6 i. wy nigh @n@ .alion in $r

oflh€ hrms, 
-fhh rcvslcd thc contcnlion thtt Pb @ aminal-bn in milk is thc most

common poblcn in bolh farms. l his sugEcsts insesing Pb-onllhinat.d eils by d.nv

cdlrlc in toih l0rms. l'b conhminarion in milk is widcly r.poft€d in lhc prcviols

lircmturc. In lnorhd study lJahrtir and chotrdhry (1996) rcponcd $al Pb conrcnr was

?,20 me l, r in thc dairy qlllc dill larmd in urbM !rca locicd Mr thc oad. Swlrup ct

.t. (2OOt) rpodcd ${ Pb @nlcnt @ sisnifisnlly gdld (P<-05) in ulbm nilk

$npl6 $!n dEl hilk enplca. TlEy orcludcd lhtr dE difq.e in lh. Pb @m.ft
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bcl@n urbdn lnd tu.al larns is mosl potubty h€eusc ofurb.niatioi and cxhalss

fom r6fic. trwiledi ct at. (200 | ) Epon d lhll pb ,.d Cd conr..t dgcd fioh 0.75 and

0.05m!l.rinthctr nn nitk srnntc r.hcy {)nchdcd th.ruhin trh wls tocdcd nc.r

rFZn smclrcr and bftau* ol tisding t,b conhninated sit. pb and Cd enhninalion

'|hc rcsuh or'thh $rLdr Brc bt. drc ljMinrs ot.tm ct dt, (2Oll). The, rcpondd $al

laarcr @nrcnr o I co. cr Ni lid I'b in rhe dliry mitk tsnkd in urban a'4 n.e ll,c m.d

lnd iidus.irl res *6 Bqrq rhan rhd ot rumt .Er!. nos prebobty bccause ot
drinkine wal.wlrs and ingcsring pb-conramiMed soit, Th.y srudied rhc .ft.fr of

iidu{rhl mrlcwlt9 on lltr qutiry of dliry nitk ,nd dairy mit* l'educk *nhii
Peshavor rnd mrcd rhal rh. mcln co.rentofcr, Cu. Niaid pbwdrwo totds srcarq in

th. nilk ofdaiy catrte drinkins wanewalc,lh.n drinkin! ctan warer. Tt€yonctuded

th.t lhe sEil.r @ntcnr ofcr a.d Ni is be.u$ ofdi$hdgc or mdlsr,iat wstcw,r.r inro

rivcN and iniSarion channch whcrcas clcvlrcd tcvcls orcu and pb in dairyca(te mitk ts

rbn pmblbly bccrus ofcormsion ofrarr Hrying pipcti.c. and cxtj.usrs &om havt
tEmcs, Tfuy lound our rhar rhc sBntErion orcu. cr. Ni.nd pb i. dairy nitk w.a

14.88, 8.44, 0-30 and 13.2j u! t, r rcsp*livctr,

t hc clrel olloric rclat conbnl in dairy outc dicl o. milk qu.liry is cninakn oush

compeMn bctwM netat cont.nl in rhe d.ny mitk oflhis nldy*i$ maxinlh 6iduc

lamits ofcd. Co, Cr. Cu. Nisid pb in dairy ont Ditk s @loftcd by Muzarc iet!t.
( | 988), AOAC ( I989) lnd Lainrky {2m1. Thc estlr oflhi, nudy sho* lhar rhe md
content ofcd, Cr, Cu. Co. Ni snd pb wcrc 86, 24, 12. 14, 6t and 39 lincs grearo

cp*tivcly io mw dairy milk dln hdimlmrcsidu€ nns(JECFA 1989) for rh. sDc
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crements in nomat mitt. pcnninSron ct at. (t9t?). vao e! !t. (1980), Fox.i rt. ( t99?),

Solis ct .1. (2009) qroncd $ar l,u utc'rc.c com.m wd grEls in @w j mift ehptes

tha roxinun lllo*.hlc limns br cow.s mi|l. l1f,y @rctudcd tur tne etends

onlamir.tior ii mjlk w6 msl prcbobty b.crusc orieE& i. lrb.oiation, air boft

pollulion !|d indlsr.i!lizar'on. 't hc avcmSc chmmium cont nl in conmcrchtdairy rtitk

wasEponedby.Chiic$sludyrs0.r?r 0,05m!k&r.ndbyaJanrnesnudyasO.0g j
0 0l me ker (Qin cr.rl. ?()Os)-

The lcvcl ol c$nlial nlrtnls and loxt mct.ti in ditk primsity dcr.id, oi rhcn

ant ni in |hc dicr. crrrlc dicr wnh ekvrrcd tcwts oflhce ct m..(

then hvclin nilk dho, ConsilcrinC rhc mc.n@nccntmiionsofm.rah in differc rrpcs

ofo.imal lccd in our studx ir app$E lhal lhqconccirBtion otchromium is silnifi@nrty

high in all typ.s ofaninlt dids qccpr whql bran. CopF is v€ry high in @rb, *hat

(83.1 m8 *8-r) lnd comp.aliEly hieh i. sug.Ae thlt (j.4 m! t8.5. ti Er otdE diG

includi.g whcrt shin, whcar bmtr @tc lnd mir.d dicr @pFr i5 tes, Both Nickct and

L.!d arcsumc'cntly hish in att animat dids cxccpl i. whcar b!ai. Whclr bEn h tow in

lll thc ndll conrc cxccpt cobatl which shows $!l nElah arc prcbobty r.kcn up,nd

sloEd in lhc NlErr 86in. llowrer att rh* ctcmc s rrc whhi. rhc D.ni$ibtc timns of

rhce i. fodd.r ccpl lor @pFr in @tlo. thlt .nd @b6ft in what bdn. Ti. tuximum

roLEm ofcd. Co. C( Cu. Ni!.d ph k 0,5.0,66.l0OO. tq 50 and tO hg kg.r tor &frte

indiet (NRC,2005).

'lhc lc(lolhcuvyr1o1rk ir 0rimattltdotournudy chow.vc,highcr(l!btcs4.t.4.5.

a-r& 4.1.4.6) rhli lho$ rcpodcd by l,icl !t. ( 2005) i. wis.sir drny t@dr, h w6

lbund lh.t @n valu6 olcoptcr ge 6,8 mc ks r 
in ataelaa hay, O.OO4 me kB 

r 
in @nL
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ud 18.2 mBkgrin @bsmin mix, Ci Cd rid pb wcE 0.709.0.074 ant 0,198 ng k!r

Gpcctiv.ly i. all&lfa har.0.5t9,0.062.0,260 hg kg.r ,cspdrivety in con sita!..

0,126,0-l8l.0.l3469kcrEspccrivctyiicongainandl,829,0.342ddO_2sonskg.l

Gpaliv.ly in om gEn mir. Zn lnd @rFr wcc tolnd in hGh @EmErion in

smphrc dlny dbns duc b lddition dt rh.sc in ti*d supp&tunt.rion. chrcmiu.a

 Mric. Cadmium &d lcn! *!ru tirund in t(N qrrunlrllion as ompd.d ro apr,.r,id

zirc tnd nonc wce lbow rhe pcmissibtc srlnd.rds. /\ ofthe* w@ pl*nr in tow

onccirdtRn tul piescnr rons roN rhk nfhidiccutrNtoiion.

Corcl.tion siudies b€lwen lhc hc&vy ncl.tconlcnt in mitkand th. sane in dici (Tlbtc

4.1,4,8)show fi{l thcrc is I wc0t posili!. cor0|lli hctwccn thc lwo in $mc c$cs, ti
csc of lc.d thc PsMnt corrctation bO.2 in .s otcollon khat lnd mircddicr ehc@s

0.1 or hss i. othcR In @ olnnkct ir n 0.2 tor am, khat O.J tor wh.al br.n rnd

mri^ rvhcNN o.t or t {r in orlf,a.In cis or(irylcr ir is o_3 for fiort whc bnn!d
*h@t gEi( 0.,1 ror $go'6c khal rnd 0, I or tcs in orh.s. ti @ ofchooium n is 0.2

lor@ltoi kholand nixcd dict,nd 0.1 threS@0nc khatand maizewhire forcob€h,nd

cdnriuN ir isl).1 o' lcsi iD rllrrrrrr.tdich.

Cd(lc did indoccd toxicity ol-$N or'rlR hdrv, crah i. mitt h.s bccn rcpodcd wirh

lhc lorld ov.r the l6t sveral ter6, (han.k cr at. (2004) rcponed thd rhe avcEs.

6ntcm ofcd dd Cu wis 4.1 and 122 rgl' in ow mitt lld rhey E@kn rh.

conrcntbn thar clcwrn bvcl\otcd lnd Cu i'r 
'nitt 

wasdiert tinkcd ro rtE dicr gircn

lo th.d. Th.y !l$ @nclud.n $.t @w! led wt\ trlpad foh rtE 6dg6 iFig cd

whh indunrbl and nlnicit6t w&ncw.rcr, Rlj cl rt. (2006) Epon d rhn g|!ss usd s .
foddcr for €ttlc rc folnd lo bc hiSh ii Cd .nd l,b rh.n ihci @odended t.kh for
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utrlc dicr, TlEy con.ludcd rhlr ct v.Ld tcwt df rhcs ctcrcnls in .lE oitk oaAw.d

ca(le b b€c0usc ofgra2ins on Cd rnd l,bacctrmtrlarcd gmsq

Ap.n fiom did thc othcr euEc ofh€vy ndlk conbminrrion in mitk isdrinking walcr.

Tl'.rc @ eridcnccs in lhe lircrcrurc rha ct vltcd tevct ofe@ orrhc hclvy m.hts in

dany milk is beclue of tl@slDld levets ot $mc ctem.nrs in drinking w!rd. Ahhough

rlic dliry snh olour $udy {crc $kins undcr8bund utd white *nhin thc rad bul

thcic otlle wcrc Irkch out lor gmzins cvct) dry whcrc rhcy barh in rivm hcavity

od.minarcd wnh indusrial lnd doGsic uslc_ lrals @mnin.lb. virhin p6hM,

disl.id is cponcd in lh. pavioos hca&rc, Zahooto ah cl !t, (2003) Eponed lhrl

d.i ang wddr or'toru|lMs wi{hin I'cshawu is h..tit, cont hinated wirh $tu oathc

hclvy mcrtrls. Thcy oeludcd 
'h!t 

thc ctcvrrd tcwtofhc.vy mdah in drintin8 waier h

b€r(s or unrrcorcd indunri0l !trd mu.iciflrt cntucnrs in rivcN_ eodhi lnd Kh.n

(201l) nudin fic lFlvy netals contcnr in drinking watq lrd ni[( spks oflrban

rtrn Nithin Pcsh.wfilnd fttoncd thal toxiciry olcd. Cr and Pb in thc milk ofdany rid

ard*d 6da is b.alus oldtinling conramimkd wah in rhc u.ban firm. Thcy sho*cd

rlr Cd.Crmd l,i wcrcrhryc lho n imun rtt0w$lc irh[c indrinki'r! wltcrotc t.

rnd rlx h!.n!y ftcr{lr ihr*cr|rn'ah DrilkrltnE$rs nrch 
'n.rcthinthck 

!t{hit} inrrkc

ofrh.s h.ary mc|lls lion all eotg Nu cr.t. (20 ) h!rc.1$ shown in a revicw

sludy lhtl lhe wdtg usd lbr iritdlior ol agricultuml ficlds in P.shawlr in paniculsr

(€lswh.rc in gendl) hG .lewrcd lcvcrs orwDus hdvy m.|!Ls, sho$n bcto* ms L i.

Indu$rill cmu€nt (mrbL,narch) 0.056

Cr

0.46

Ni

0.01

O.II

3.20

0.750,99

l]8



Whcn heltt hcl.l cont€nl was dclcrmincd in rcsh. plsrcurizcd dd dry mitk emptci

lhc rcstrirs shoq thal $dc wrs lrcrtcr coht$t ot cf, Cu, Niand pb in tresh mitk !s

comprrcd lo poncurizrd and dry mitk whcrc$ Cd !.d Co vis gre*cr in psrcurizcd a|d

dry milk lhrn ii Fcsh nitt_ l,Fz cl .t. (t985) rcponcd thal havy oerlls @.t.nr in

lBh 6ws nilt ws Brorq ltrn pstcurtcd nitk. ln not r dy Biehih cr n.

(2008) $at Cu, Cr. Ni a.d pb was g@tcr in |,owdcr mitt than fissh ,.d pasrcu,ild

mirk. whc@s Cd conht Erain.n bis in po*ds mitt rhan 66h aftd p.neuriz.d milk.

'l-la grc|locontcnl ofCd ond Co in noscvrizcd !.d dry mitk Ercat.d th.@ntcdion that

durins D.steurizlion contamlnarion mt cnlc6

A5 dbcs$cd abole n is @etud.d tha dairy nilk n sl8htty co miurcd wni !hc$

ckrc r. Th. sou@ ol@nramirarion ofthc$ clcwns in mitk is mt dicl rtonc. .s

show. by wal posnirc @mtari6n bcrws. lh. tM. bor em odEr $uts $ch ,s

irS.sine @ilamin cd $it. s@ing ow, co.rMinalcd p6euc dd dnnking

wlndrrci TlEEfore in ftrruE a conptcrc @ntrchcnsiv. nody 
's 

Fluircd lo r@ lhc

o4in ofconbhinarion in mitk. No loxiciry 3thprom wer obsdv.d in carb h rhij

study. llcavy m.rdh arc frdE tcrsisrcnt lnd €n todoin tor d.cddes wilhin co tc body

ond mly lcsuh in scvcrc h@hh p6bt.n ii c ltc. Chitdren and aduts .rc not
vulncrlblc b bxi. clcmcm mnumiMtiotr h.c!u$ or drinki,a onraminarcd hilk.

llowcrcr mill indue{ bxiciry in.hiurcn !.d ldutrs ws nor $udicd in (his ltuily..d

K& lunhq inkstisat i.n-



Th. obj*t ivc o l $is nldy *6 ro cvalulc Oc imp!.t or .nvion@ al po uliotr

l5@i.ld *ith thc iml.c in !.b.nizjbn.d i u*btiario. on dliry mitkquahy in

t.m ol it s loia n lal dd paricn c coitcnl .nd ats es fodgc inducc roiciry ot

rlE$ in nilk. Dany canG wirhh pcsh.wd e !n<t.r @,fur rtrd of pcnieid.

conkmi..lion bccause ofth.ir l.Kisc* lid bioGumuhion wnhin ficn tivs and

kidrcys, Th.ir plercc sirhii carb body.rus hcalrh rhk. Tn qu.titylndquantiryol

nilk k slowlydcrcriomrins Md drinkins mitk or'tos quotiry. indnsrtc,uss hcatrh rhk

tohun&bcing3.r'hcmainsourccofthcsrcsticidc$ind!iryantehitkisdi.r.Thedtct

gircn lo daty caulc in dany 
'nns. 

cilljcr in !,tbn or ruht areas is purch!$d

@nncEially. Thc dicl is tut t clrdan Gording ro (hc tody r.quiErcnl of odc.
ThcEforc, drny dltc .E mE vu tmdbtc io ,i!l lh{n gn*d olrt . Thc @mmnty uscd

dat lar orrh is oron khal 
'nd/x 

khat sgrde ptanc. mri2. pta .nd adn. Nhc

tftn. llltlfa lnd tush enrs. I h! ptonh liln whi.tr rh* dicrs arc teDarcd ,( \pnr{n

wjrh hiBh doscs ol oreano-phosphltc md orgmo<htoh ncslicidca. The pc(i.idcs.rc

knden h ptudu.c ld]s rcirn tori. cltirN ii ci tc hsrtr* otthct iGumutarion in thc

liv.! ond kidncys ofcatrtc. th.ir pcBistcM qithii cantc bod, pos conernr lhrcar lo

lhom and iho ro hum.n hcahh. t-hcrctorc lh.F *as .n u4em .cd ro e*hde rhcn

@.lenr in d.iry caftle milk in ord$ lo povidc r ba$tine for ft€ ndtrh aurhornica ro

prcpae guilclincs tbr dsny lirns owturs_

Whcn lnc o@nlralions of cyD<tftrhrd chtobpyitos,nd pmfcnofos in rhc tuBted

!lb6n milk emplcs 9[ @hp.cd wnhn,ximum Dcsricid. Bitu. timns in oitk ir ws



@led rhlt cyurcrhtin I 2 b 4 lolds 8rc!r9 in all milk snples cxccpr tor mitk

smDlc fnln nhl iln, 5. siNilrl),. cn[r'ntri|i\ Ms 4 ro I0 titds grcnrcr i'r mi|l

smDls rion arl ranns.rccpr li'r ulhon rims 2 ud 1( t$lc 4.2.4 I). Potanotbs ii milk

smtlDs ol hnh drity li'nN {!s wnh"r $c nri'ntrr pcsticidc rcsiduc li its i[ milk

(Mtll- 2001), InD grcds ortcnr ol crpcrhcrhin 0nd chldop}'ifos in nilk ernples

tcvc0lcd $c codcnrion rhll nirk isco ominotcd. |csticidc conraminrrion in drny mitk

and trclucls trom dict hss bccn rcloncd in lhc Fcvious lil.r.lurc- The Esult ollhis

slud, is in-acrco$e wirh rhc nndings ofRothwcLl er il. (2001). Thcy i.poncd that

cw.methrin @ore wd0,015msl, in the mill smpl.sofdairy sftL.nd wG found

b bc grcetcr lhan rhc 
'ndi'num 

.llowlblc linirs oi c!?crrelhrin in hilk. llEy

orctud.n tha( th. ctpcrmcrhri. contnminorirn in nilk I'ccau* ofrh.n cbntcd levcls ir

c.rb di.r. Alw.e cr-ol (2010). qbncd ct?gmlhrin @ din ion it ow nilk

empks ohr.i.cd a'on u6.n &rn.llEy €ncluded rhat rhis k b..!u* oacrt&dhrin

rcumuhlion io body lat ol cows. Muir and Baks (19?3) dponed fiar th.

@@nidio.s of olghchlorc pdicid.s in cattle oilk gEed in orchatds wrc grc.tcr

rhan B@cd in |)asl!rcs. 'ftct oncludcd thal thc dillcrcncc in thc concenhlions of

pcslicidcs bctwccn milk is mosl pdbobly bccdrsc of hisn doe oathcs. Pestici&s

spmfd in $e orchards- lohn ct al, (2001) found in Jaipur. hdia thoi all milk sampld

wd. contlminotcd with orysnochlorine p.slicidcs ad th.lev.ls wcG moE in autuo.'

*imd than in s!mm$. Th. pcottle in CanlBena BoSo{. woe cxpoed lo oBanochlorirc

@opoun& rhoush onslmi.e | 2. I ms grdoy I in pdcutizcd nilk snd lO0 % of lhc

enplcs t6tcd w.e odaEirctcd vnh lhr pcslicilcs g@t r $!n WHO/FAO limiis

(Cadillr-rincdo cl al.. 2010)



TIE lcEh ofrcslicidcs in thk study Me hbhd dai fto$ dder.d 6y Aordd (2002)

which Eng.d lon 26 to 45 .s sm' in milk tbr org@phoTlloru Fnbid6 lnd

p'rclhmtds. and akd rhln rhc tound bt poghrc! clat. (2006) *ho rou.d rirr 27.4oyo

ol the slhplcs wcE posirivc ii coicc Hiois tcss lhan MRLS r.d 6,89% had

conldination with chlorprilos rarsing fiom t ro 18 ru kgr,

Th. meln lcwh ol p.sticidcs in mw, dry lnd plslcuricd milk wcrc .ls conparcd.

cyDdmrhri. lnd chlorpribs }@ hish6 in Ew.nd pa<driait hjt to* in dry mitk

rh.n tlE MRLS *hcls Fofcmlbs vs qnhin rhc pcrmissibL lnns in ltl lhc 3 rn s of

Dilk. Crpdmrhrin in thG study w.s dctelcd $ 0.t7.0.04,0.2t hg Lr in paqcurizcd,

drylnd ruw nilk, lhc lcvcl in dry milk wos lowcrbd thc tcrch in rdw 
'nd 

pastcurizcd

milk wcE highd rhan thc MRL for cr?cmcthrin in mitk ot0.05mg kg'(MRL,2O0j).

Tli. Lwlofchbrprjtu in this sudy w6 dderd s 0.012,0.009, 0.092 mg L-, in

Frclrncd. dry r.d Ew mil* esperiwty wh.@i rlE MRL for chtoDFifos in mit* it

0.02ms lgi (MRl,,2OOl). ftisrerin snoqs th.t thc tcvctis wnhin rhcp6missibtc timir

rbr dty milt but high in ssc ofpdslelrizrd !.d Ew milk. Th. letel ofprcfcnophos in

rhk sltrdy wrs lxlow rhc Mtll- orprolcnotbs in ddiry nilk. tt 6 dcr€tcd.! I { r t0r,

5.7r l0',6.8r l0'mg l, in lrarcurird- d.ylnd rlw milk rcsp..tiv.ly*hiclr de lowc.

$an $. MRl, rir pnrilnolos in ditt nitk wfiich is0,0l mg !3r (MRr,.2001)

AlllhclhN F.Flicids i.ccypcftrhrin. cnh{'trilixind tmlinoaos we dclcdcn in all

q{Fs drdicr lhrr is connmnly givcn lo q lc ii our @untry bot thc onccnldion was

high.st in cttcrmcthrin. lowc! in chloq'yribs trnd lowsl in pbfenoros, llo*cvs lll

thes v!h.s w.rc within th. rdimum 6idu. limirs ol Esc p.ricid6 in.ninaldicl
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(MRL 2003).'lhis shows that dicr h not rhc onty sus ofconrrninalion in nitk bur

trErc e othd $u6 lls tikc dri.king *.lcr otE(t. which !i!Iy @daiis loric

subn.esFomrhcindusrriol.rgricutru.alanddomcnicwast.C.nlcinouroumryarc

usullly e@cd in op€n ficlds .nd drink wd€ tmn wlstc mler ch.nn.ts. Mo6vo.

conprErir.ly highe.lcvcl is dcelt'btc in anin.ldier bul.6rc..r6tion tv.l tower s

l*cn in wry miiute qu.nriricsoi s rcgutar b6k, rhcyon tqd b h.mirtcfi*ts inrh.

NoNrhqlcq rhc lcvcrs o|cypcmrcthir and chtuopyriphos otlhh *udt ii colltc dicl

wcru lcs rhnn (hc lcvck ol vN pcsricilcs $ rcFncn b, Mcstar ct at. (2010). 1hc,
routd lhat rusiduc lcrclso' $vcn o4,nophosph{rus prsricidcs(OPPS), wUcty uwt in

crups u$d lbr i'nal lircd- lcru dcrNlcd bctsc$ 0.005 and 0.220 mg kgr. thc

@tcy Btc of ncsli.idcs in nilk smplcs qas bcNs 62.2 . 97.2%.

Oqfln'DlDspl$n's Fsrilidcs wcru doroorcJ ii 671% or'tori 
'!ilk s0trrplcs urd tt.67 %

oatuw milt smplcs.   ls laqn lound our th.t 2G25% milk emtle rlrpded rhc MRt-

lcych for chl$pyrithos. cyDnncthrin and ccnri', orhq Fsttidcs,
woir a.d l,* (199?i conductcd r sufrcy in llonts Koi! .nd round $!r 16.6% olthc
e.rplus.onrriNrl ora r)clrl,ni'r Ericil. (5idh\ Jr hEh.xcsdi.! rlr lt$d,urus
Mdimum Rcsiduc l,imirs or\hc Codcx Comrnitlcc on |calicidc Rcsidues, Liaska (1968)

fouid out lhol a wcll bahNd LJS diel conhins orglmhlorin6 0.02 ppn and

orgmophospharcs 0.(103 ,9h. Mon chbrind.d inslicidcs !E Elcliwly Bistanr lo

p't)Biog rccnniques u*d tor milk and dairy Foducls. Oncc 6tdu.s gcl into milk rhey

@ 31rblc .id dimcut lo Movc: thcrclorc.lhc bca Dolicy is ro pEwnt dEn cnlErc
inlonilkbyproroandcarclulmanagcmc ofrhcdanyco{s-
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6.0. CONCLUSIONS&RECOMMENDATIONS

coNcLUstoNs

This srudy Nss @iduclcd io find out rhc @m..r.ation

pcslicidcs in dany nitl and .nimlt tbdds sine daly

6.suncn nrod ncn !.d llc aminuous p|tse of toxic

h!rc dctrin.nrrl.ller otr hotrh.

Thc rsv.ry hr6 in 6c of h€9 tu,G *rc moddt. .xepr rbr cldojuh
.r*i c.DFr whi.6 w@ hd6 nindy h hmddt FGni.
AIIUr mdrls wa toud i,ondrnlbB ltishtt, gscr lhd rh. roximum

aiduc linirs in drny mitk.

Urh!. l.rms shovdt stigh ty highs enccnthlio.s rhan the Ehj hms
ThcE w6 e signified difr@M bclwe rtE t.Ets in pddrizcd lnd dry
nil* bul rour our orsir clcnc.ls studid Erc gEre in nw orrk ihln rhc

All rhc nclab *cN {t$ dcrerJ i. animsl aed hor wntji, (h. p.ni$ibt.
lihits oflh* in tbdd$ q\cAt lhr con e i. @non thrt aid ch.omjum in

ljivc otrrtunty u$d Dcsricidcs wcrc lnaty^d i, milk.nd fodds. c,ur oflh.s
Crcrmcthrin lcrcts N€rc hieh$ ir rl rhc t,ms 6 owcd by chkrpyriphos

*hcEa\ rheoMnrJrini rr nn,cnrh\ w6 Er, to! in a rahr
Urlxrn linn I lDd comnnqliv.ty rrilhcr concDnrhriois or,a rhc r,.sticidc\

L

2.

L

5.



9. R!* nil* had lhc hi8n.s 6E dntbr of a rlE p.iicidcs wh!@

pdncuded 3nd dry milk had lowqr l.vlls bui dry mitk hrd ftc ninimum

10. Th. rsolery ra16 of chloFyrifts wcrc hieh whiL rh.r of cyP.mcrhiin rnd

prcftmlos veE @derarc.

ll. Tn 6nc.nr6lioN orcnsrErhrh.nd chtorpyrifos ee mE mn rrc

m.ximun rcsiduc nns uhil. |h!l ot pot nofos va rorcr. Th.re ws nol

nuch variarion in lhc lcvch ofcrT'crmcthri. i.d .htorp!'i6s in .tl rhc 6rn.,

12. Alllh. p.sricides wcrc at$ dd.ct d ir.nioat fccd bul wnhin rh. |ermhlibt.

linils of lhce in lodd.r.

l3.Thcrc wls a weal positivc corchtbn b.re..n fi. n taL teEt ii mitk and

din.l fodder pob{bly bdrue of ditr@rht absryljon/$tdri!.

bi@umulnbn in liw rnd kilmrs..

14. WhcEs rhc wat Elarionship b.t€n p6ticid. t.!etin mitt mdanihltdi.l

n tDblbly duc 16 rhcn dif.Enrtrl dcgr.datio. dd di,T.Girhl ltimi..rion

15. Thc Bllrs show rhd hdv, mdrl$ lnd pc{hidca gain cnrry inro rhc doiry

milk pbblbly $nush B@ing in op.n panuc Btho lhd hkins rhc

ommsi,lly availabh nq'dBd tcsl hcraus thc coM.r.xioN i. ft{n wrc

uithin thc D.misiblc lcrcls.

16. Thc callc lbcd which is prcpatud sicrrifielly is inigarcd qhh ct@n watcr a.d

cut ul { rimc wnich is morc lhatr thc climimlion halftilb oflhc p.sricidca,



Cntllc gL1 o amindcd rccd by gEzinB i. op.n D€sluc spotrd wnh

pcsticidcswilho thccliminatio.hrlt titch.i.e tip$d.

lT.Th.loxic havy hetals n.y Iri. .dry inio rhc body ofcant. by s,uing in

opci risx'R\ irilarcd wiih dhi'[!c chrnnch c.nrainins roric ncuts t.n
indusrirl and muntciprl *arc and .lso dri.ki.g wa$e {rtcr fom dEimge

18.Simc h€lvy m.hls and Dcsicid6 N sroEd i. ldipos ris$. ofbody.nd

show bioaccumularion thcrctbE cvcn whcn kl.n in srott lmunrs rclohrty

lhcy dn pbdue lons lam loxi cnidr on hunrn dy.

RECOMMENDATIONS

2.

L Allhough healy melals r.d p.sticids qn bc GnoEd ton any tiquid mediln by

omplcx tchniqucs olchehrioi lnd rcdm.d vnh zco-atcnt io.s lik i6n rnd

zirc but this is simpl, iftp@ricrbte lor. daitt @6umabt. h.m lik w.ro or

hc bfll h ro prevcir rhcircnlry inro rhc m.dium by sinple ircxpcllile mcrhod of

sod lgricukual p@ric6 CAP) which roN no us ol fdilikE bur insrad

Lnilizinetheeil bylseof n.turolnrnurc, leving$mof thcwhearand m!r.

nd* /hust. $gar om b{E!s rnl othe c@p 6idue in c ficld ro Gnilizc thc

eil ot altcrutc,irming olcush cBpswith leBumcs ctc which provide nitrclc. &
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l, l.li.rlduc C!@ld bo impruri'l and in.\F ivc M.tlriot svi:6 shoutd bc

provrlcd to th. Em6 6r dcthini.! $G @Gnrarbn of Ei@s roxh..ts in

uinll&der.nd cops.

4. Gffil .d!6rbn of th. frtr6 in rh. 6m of frr dnlshd @urss, wtrh !n

inMtivc, $ould b. @'ducrcd b cdu{rc t|Em lbout th. h.mtut c|Idr' of

g@inl i. opcn ficlds.nd d.inking in oirhinrtcd dEin.g. ch.nn.ls.

5. IrEy rhouu.l$ bc infor*d.boln th. gE6l ht€icrc of c 6nk lnd th.

dd8.b6 .tilrs 6t6ins injarioN in E qlrL.

6. But d rh. $n. rinc $. dairy lblm.R should bc focilit.ld by prcvidinS cl6n

dimll dic{ !r low arc rn 6ily 
'@$ibL 

oullcts.

7. TlEy qn.lso bc provid.d $i lod to @tnEl sFnilic.rd nygi.nic hm

wnh thc pmlisions ofclen drinki4 wat.r.

8, Liv6locl inspelou should ch4k thcm periodioll, and €n FMrd or frrc thcn
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ANNEXURE I
TABLE l.l. CONCf,NTRATTON( nq t,r) Ot 

'AVY 
MFTALS IN RAW M|LX SAMPLES

cd Cr Co Cu Ni

0_ t5 0.001 0.007 2.tt 3.2 1.8

2 0.0006 0.001 0.007 2.45 l.65 0.012

l 0.0006 0.001 0.007 0.78 0.004

0.45 0,0t4 0.69 0_85 0.012

5 0.61 0.024 1,5 l.l 0.65 0.012

0.25 0,009 0,72 0.18 0.0{4 0,012

1 0_42 0.009 0.48 1.8 t,9 1.8

3 0_91 0.001 2,42 0.65 0.004 0.0t2

9 0.10 0.001 0.96 0.54 0.004 0.0t2

t0 o.42 0.001 o007 1.73 0.m4 4.24

cd Cr Co C! Ni Pb

II 0_65 0.05 t.t5

odiit -
3.2 t.2E o0l2

t2 LI 0.012

tl t_05 0.00? 0.00? l-5 0,004 8.,10

-0 001

1,2 0.2 0.012

l5

l6

0.1 2.6

0,00?

0.85 0.004 1.28

0.012

t7 0.16 0.001 0.82 0.004 0.012

t8 0.003 0.007 r..t5 0.05 0.012

l9 0.66 0.001 0.00? 2_t4 0_004 6.42

20 0.74 0.001 0.86 1.9 0.004 0.012

cd Cr Ni

2l 0.25 0.001r o.45 t_t6 0.65 0.0t2

22 0.29 0_006 0.3i t.6 t.82 |l.]6

t66



2J L!5 0.00r

d.obi

0.007

ooot.'
0.E9 0.004 0_0t2

24 0.9 0,94 0.004 0.0r2
25 |.05 0.06t 0.?9 2.30 0.t2 2.44

26 0.75 0.007 t. t5 0,004 0.0t2

27 0.28 0.00r 0.l8 1.68 Ll4 0.012

2E 0.37 0. t4 0_00? 0.15 0 004 9.61

29 0.46 0.t0 0.007 0.88 0.004 00t2
30 0.52 _ 0.r? _

Cr

_0.Q!? 0,t4 0.67 0.0r2

cd Cu Ni
ll 0.85 0.00r 0.007 0.9E 0.95 58

32 0.12 0.04 0.48 |.67 0.64 0.0t2

ll 0.14 0.8 0.00? l.2l 0.004 0_012

J4 0.001 0,1 0.87 0.004 4.16

l5 0.29 0_00t |.74 0.71 1.78 0.0t2

l6 0.t2 0.008 0.007 t_73 0.004 0.0r2

]1 o.22 0.007 2.72 0.004

l8 o_7 0,001 0.% L40 2)9 0.012

.19 0.61 0.@r 0.007 0.58 0.004 0.0r2
40 0_l I 0.001 0.007 0.50 0_55 5.6

cd Ni

0.26 0.04 t.26 0.24 0,34 o.0t2
0. t0 0.03 0.28 0,86 0_42 8.7

43 0.31

0.93

0 00r

001

0,007 |,29 0.004 0,012

1.38 li9 0.012

45 0.84 0.001

0. t02

0.61

0.007

0.66 0.004 6.9

0.18 |.67 0.96 0.0t2

0.65 0_ t40 0.?E 2.12 0_004 0.0t2
48 o.57 0.001

0.001

0.00 |

0.007

0.007

0.7t 0.004 4.2

50

0.12

0. t9

0.t8 r0l :137

0,64 0,004 0.0t2

t67



TABLE t.2. coNctmMTtoN ( ms r,i) ot, I t!:A\ry METAts rN PASTEURTZED MIrX

ti-
,

cd

0,4i

Lt

Cr

0.001

-i.+
iiiDl
-o.atr

0.00?

2.io

LS-

l,i6-

Cv

2.8 
--

t.6

Ni rb

0.65 t.3

0.82 0.012

5l 0.38 Ll2 0.004 0.0t2

t.45 0.0t2

0.t4

0.98 tl 0.91 0.71 0.0t2
57 1.59 3,1 0.007 t.53 0.004 0.012

58 0.14 0.00r 0_87 0.86 0.004 2.16

59 0.E6 2.64 0.007 0.74 l_46 0.0t2

0.96 2,5 |.t2 0.78 0.012

TAB|,E t.3. coNcl:NTxATtoN ( D* t,r)oF tt,^vy MET ts tN DRv M|LK

cd Cr Ni

6l 0.52 1.6 t.74 0.4 |.61

62 0.96 L80 0.65 0.12 1.45 0.012

6l 0,t4 0,001 0.97 0.53 oo04 0.012

t_32 0.34 0.007 r.6 't.29 3.E2

65 |.64 0.001 |.12 0.91 0.004 0.012

66 0.7J 0.001 0.007 0.86 1.68 2.19

61 0.24 t.16 2.t0 2.8 0.78 0.012

68 0.78 0.001 0.007 0.8J 0.004

|.62 1.93 0_84 1.53 0.54 0.012

70 0.47 0,001 0.007 0.64 0-004 0.012

t6E



'lalll,E t.4. CONC!:NTR IION ( hllsi)OFrta^w MTT I-S tN ANIM,tt, reED

cd Ni

0.32 060 80.92 2.t2 LE
2 0.19 5.0 042 85.24 t.9l 4.2

l 0..]0 097 8.1.56 2.84

5

0.18

0.36

5.4

5.2

0.14

0.llt

84.20 2.65 1.5

82.67 2.01

Kh.l

t9.19

torl
0.02 4.82 t.t2 2.91

7 0.08 1.68 t.l9 2.81

3 22.52 0.06 5.92 Ll? ).t2
21.84 0.0! 6.31 1.04 3.48

2t.96 0_01 6.27 2.01 2_E4

0.t0 t.92 0_06 0.22 0.21 4.28

0.04 |,42 0.01 0.11 0.6.? 5_67

0. r5 L80 0.08 0.42 0.91 5.2]

0,08 2.t2 0.02 0.58 6.94

0_09 2.0t 0.65 1.36 6.48

0.rl 8.t4 0.01 0_lE 6_10 5,10

2 0. t4 8.t4 0.03 0_19 6_21 4,64

l 0.16 8.20 0.09 0.2.1 6.30 5.14

0.09 4.64 0.01 0.34 6.84 5,67

169



0.15

0.t3

0.tl
ii.2o

8.81

Ii.25

0.02

0.06

0.12

028

5.83
--ii2

6.48

t,rlar;

Urbai

l:.1

24.4 0.16 
_-

2 0.t9 l_08 8,02

3 0.28 21,0 0.r5 0,28 1.95 8,48

0.2t 26.3 0. t9 0.20 2.3 7.61

5 0.29 23.5 0. t4 0.10 E.2l

0.25 4.J 0_21 0.28 0.E6 4.t2

2 0_t0 3,9 0.14 0.39 1.90 4.48

3 0.29 0.42 0.40 0.92 3.87

0.31 4.1 0.65 0.31

5 Nd Nd

l?0



ANNEXURE 2

TABLE AI. CONCENTMTTOX ( NI I,N) OF PBTICIDIS IN MILK

RAW MILX

0.|lt t7

o.i6?

0J65

t.ottxto-
b.?5? 

-

,Xr - l{rt
!.5.1 x l0 '

3 0,724 0.01t3

0.001?

o.do26

brsg

0.049

(i.ir765

0 056

0.059 1.72 x I0 r

5 l-16r lOn

1

0.199

o.ri8

l-8 x l0'
io4, ru1

I
rl)\-iir'
0.012

t0 0,066 6f,r ' ro- t,65 x l0 '

o.221 0.034 1.65x l0''
l2 0.268 0.036 7.9 x I0'
t3 0,288 6.3 x l0'

0.215 0.029 7.12 x l0'
l5 0-280 0,029 5.2 r l0'

0_254 0.020 4.5x t0'
t7 0_t97 0,026 2.8 x l0'
l8 0.t26 0.042 3.4 x l0_

0.t26 0_0tl

z0 0.088 0.03? 2.09 x l0'
2l 0.086 0.158 L32 x l0''
22 0.086 0.018 1.09x l0'

t7l



23 0.067 0.023 1.57x l0J
24 o_017 0.0t8 l,9 i l0_'

25

26

0.057 0_017 r.57 x t0'
|.06; ror

27 0,232

0.260

0.0 t6 2,05 x I0'
28 0.011 1.70x I0r
29 0.w 0.03 l.9x I0'
l0 0_ t05 0.0002 l,5x I0r
JI 0.112 2.? x loa

32 0..199 2.7 x 10''

ll 0.102 0_046 1.78x l0''
l4 2.12x l0'
35

l6
0.1t4 0.054 1.49 x l0-"

r-92;io'
37 0.l2rl

0.l?]

0.2i1

o.ii2

aiao

2.8 x l0'

l8 2n x lu'

0.013
',85 

x l0'
42 o_213 0.055 2.4 x l0-'

0.280 0.045 3.02 x l0J

0.064 0.42 2.59 x l0_

45 0.269 l.8x 10"

0.204 0.057 1.3 x I0'
0.05.1 0.063 1.59x l0'

48 0.184 0.049 t.52 x l0'
0,t65 0.012 1,58 r l0'

50 0.2t6 0.0,14 l.E2x l0'

112



P STDIIRIT,ED MII,K
5l

5.rl r li,r
l.i x lo-'

l1,l^tr--o_ t42

0_018 5.2? x l0' 1.49x l0'
54 0.234 4.08 x l0- 6.7 x l0'

O.IEJ 2.86 x t0" 1.26 x l0'
56 0_281 1.69x 10" !.48 r 10"

51 0,066 2.66 r l0- 2.69x l0'
58 0.t94 5,42i l0_

59 0_108 3-39 r l0r 3.05 r lo'
60 1,52 i I0' 2.12 x l0'

DRY MILK

6l 0.041 i4i;To'- 2,7 i l0'
62 0.0tN29 1.29 x l0' 2,451 10"

6l 0_094 5.7x10" 5.22 x l0_

0.011 2.4 i l0' 2.75 x I0'
65 0.082 1.89 r l0'
66 0.0046 4.r x too 8.7 x l0'

0.0{}29

68 0.042 5,24 x l0' 3i3 x r0'
69 0.016 Ll8x l0'
10 0.067 4.10x l0' 3.19 x l0'



TABl,l: 2,2, coNCr:NTRl noN r n! qt'X)lr PLSTICIDES INANIM L $EED

I COl1r)N

KltAt.

lunptc i

0.010

0.0it

0.(J t5

bJDi

suc^R CAi\i ! KII L
a-or6 '

o0t4

0.01,1

0.032

i 
slhprc 2

Slo.pr" j
sek4 

I

Is.mprct-

MxFb-.-

"," I
l sanob f 0.048

0-04 t

o.03;

sa,nprer f0.o2i-
s*pFi-Jn-r--

a;r*."i'i

L2l r
rJ6 x

4.2 | \

,.92;

1,59x I

0,01t6

au; I

2.59 r
asti
l-54 r r0
1.48 r l0

it,
l0

2.4E x to'

ru 
ll.29x t0"

ro" --T:'il 
.\ tr-F--

l,: l,jxlo---
2,1x tOr._ 

_-

2.48x10-
:.6rxT0-
-J6 r lo4

3Jr;r0T=_-

ffi#-l-4-;ro-
!;rm-----l
,rxl-0?_---J


