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HEALTH RISK ASSESSMENT FROM CHILLI INGESTION
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ASST. PROF. SUMANA SIRIPATTANAKUL, Ph.D.

CHILLI CONSUMPTION i ORGANOPHOSPHORUS PESTICIDE /

HEALT}I RISK ASSESSMENT

Health risk assessment from chlorpyrifos and profenofos pesticide-contaminated chilli

consumption was studied. Study area was Hua Rua subdistrict, Muang district, Llbon Ratchathani.

Dietary suwey of200 local and outside people was conducted during October 2010 to April 201l.

The dietary survey was completed by face-to-face interview. The result showed that participans

were 50 males and 150 females at age of 13-82 years utd average weight (+standard deviation) of

56.99 19.37 kilograms. For dctermination of pesticide residue in chilli after spraying for 7 days,

average concentrations of clrlorpyrifos and pmfcnofos were 0.35 and 1.70 milligram per kilogram,

rcspectively. Coefiicients of chlorpyrifos and profenofos degradation rates were 0.1229 and

0. I 189 per day, respectively. Appropriate time for harvesting is 8 days after spraying pesticides.

Average daily doses of chlorpyrifos and profenofos were 3.70 xl0-5 and 1.79 xl0{ milligram per

kilogram per day, rcspectively. From the dietary and average daily dose information, non-

carcinogenic risk was evaluated based on hazard quotient ratio (HQ). HQ for clrlorpyrifos was in

the acceptable risk level (HQ < l) while HQ for pmfenofos was over the acceptable risk level

(HQ > 1). HQ for profenofos at average and maximum contamination situations were 2 and 18

times higher than the referencc dose, respectively.
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'rurl:c!rEirrfiu{rilrT.:fiu 35,l60 u1y dl:ruav16unuan,rlunr:xfi t.z

orl{d 1.2 .:rLrl:crllorii'u

rlt R-n :uav16unrifl i{iru (ilur)
It

t. ritn:rtTrn:rsriar:oofunuluy{oar'lo:-e 29,425

z. rirer:rni 2,500

r. rirrirrirdrodr.tilin 235

4. fl lroRallfl luualouol! I,000

s. rirfrnri4Jriu 2,WO

l?u 35,160



n2
av -l -l ,t

tonfl tlIas{tu-]0untfl u?1,o{

z. r. t {olarirljrfi urriunin

ioarriq Chillies

'lrtfl Solanaceae

i- .. o111U1fl1dn:

fl:nXHfJ Capsicum Frutescens Lkrfn.

fl:ntl'|l Capsicum annuum Lkn. Var acminarun Fingerh.

Yi:n U1n Capsicum annumLirn.

5nuflU Capsicum annuum var. grossumBail.

if,
,ooucl

nSninu 6an'jr ninun ninud ninud uinuor 0rrio) niniun

6116 6rj6iun rlfll 6rJ6 tflqnrfi) ilcrroa (un::rriilr) r.rrinrfin ninrrnr (6eru)
I a hr

r:un'l'r fl:nra?ir snua r :nfiu! lltfirfrou ln ([ uo)

:ntu
^v?:nunu [:un?] :fl 2ru ninugu! ninrlf.r

e42.l.l.I anu yY|r.:flqnufldn:

vrinrfl un'rdodluer:vnn16urfirlrr;16o riud*rua:urar rfl u}irir
,' I , a ,5e eo!aflluo00uul tt!q0g t6flnluqg u l.:1un0g tfrqqrnu'] un?1!Huu]l:no 11tu1fl

rTr6'nuorvfi niunon iirdu luuacHa lntlqnrs r.{aosfinrruriuu :tor:rjir't turnuas

lr:na l

,i,-i
lunt:1nu[:ot nlt :vrltufl l'llrtYU{q1R1?{ nlnn t: u t [nn tn lllru1nff l1flu0

^-;ora . --.ittagtofl d l:.: lu'tnull tTrlluttu?ltI{ tunt:'tnun{u

(t) nin

(2) ar: ri r t'nfin;n'yyu-n oofr.nu Iuilo dilo:-d

(3) n1:il:crfiiln?lurdur

2.1 il3o
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d A 4 4 4id t a oy rd4s ,fl1rulflo :nr ullyT!nond!Itflt fluaydt t:or.td gl'lr0rlr{ unn! lonldHdlJrilunon
v at ,,

[[ngn0 t lnoflt5flnluytut [a 9-360/0,,
orfint:utu1a1A'jrdruurrilrilqn::!14t.lyl4a (Intemational Board for

Plant Genetic Resources (IBPGR)) dM:fiu iliu{ninorurfinuu;yl'l{ilqnufltdnf'ld 5 ndil

n0 ( 5Yiul :fluIt:u?.rfl, u. .fl. : t9)

(1) Capsicum annuum L. rit'jt -rru- urJa'jr :rufl niorJ:c61fl

rflun'urififiouilqnlrJrTrlon flr!r:0Hdxrli!fiurildiro r,irl#inn'rnraruaru#il{ ldud
s/6CasqJuatcJJ49,-t;

lrurulrrtncu tfl nurilralll lu nuqtuaa uqrl']nry riludu d2uiluqrnulmuiinflun n-o

iltnBYh

(2) Capsicun baccatum L. 6tlil baccatum rutu6.: nnrflutrr nin
ru'nfiidudrrfinluuJpa;Iun'liof,rlriuun:'n:;oraoqjfr'rvrirJonrinrld frrodr.rto.rriu{
- - i.y ,

1{:fl1u0U tf,tln :flo 10

(3) Capsicttn chinezsri Jacq. tit'jr chinensis fllJtuo'{ Utttn :clytfl
d o i t, , E a , ^ !-t . 4 a , - - ..'o 

",tu Yr1 ]l.t 01rD 0yr11 tnHa?lfl: nullnunlt a!1n1n 5stylfl0u ft?]lJn: ttr6?ntnsuniltJnu

rirrfinlurroluririrom$ou rrnriuuriuirduouun;urfiu udaun:'n: c r ru}Jfil orrinr
., a o y js ,1 - Jaa .ir y,i ' a i g

froun01.rl]arnou tn :ndtnEnrnog lun aunno :natulru [t yt ttiio?ltfraytEad?u

(4) Capsicanfrutescezs t. tili-t frurescens nlrun'.r rfluriurdu

ruiulunrjudl6'uri ninyrrrre In 6orfluinq6rlunr:rirryoeninmruralnfruralordo

rindurporlvru fi ironfinuoinrrldnfi Isauiuhiu#ln:

(5) Capsicrn pubpscerc R. & P. rilir pubescens ruruoa.t fitu rfru
- iay . ^ - r) ," ' J."ninfririurirru-alu lun*rio uiilolriurJgnriun"?yriilor!in1 xinr{'urifio{1uo{ufi lduri

ninl:InIn

a-nuolsri't1ilnt{nqnuaranftolnin iild
(l) :rn :vuustnxo{lrini :tnufi? stnntfiudnlrn duninfiIn

rHld:rndouncurioon}lrrfiudru{r.:luiqirFun'ir 1.20 r!n: rrnrlounlnuro.lil;nnuilu
A , C,A 4 Iogoultl1u'tlruuu'ln tu :l?ot:oucl nu ln9unn :cu10l 60 tryunt!flt

(z) iirduunsfi.r iirdunin#.rg.r d{rlrs!101 r-z rjer vrinfifinr:
6As.l 4 4.l o oya ie dl[0:qlau 1n10.:n{t Uu u Dichoromous h'o nloyroiruotnii tdutfru,r I n=t ud?unnoonr u

^ 4 j 4 tr ; I r,:i e . e - i a a.l A2 n{ llo;mutlju 4 n{ 8 n{ 16 fi,: 't [tou1 lrnsrinflu?lfiuyrtnilauJ:oi irun{unnr-u! l
---!- !1 .q a .i y 9 tAa - - J a . r, . e0rnq n:!6unu'Halun{ 0u6fl4lunx?lx nlunut?!0gyltau?nu n{uu0{!n]lJl1uii16u

:n

[[au
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4 : - ' I J " t d J q < ,yJ , ,A -ran uFroEltljtllu{n I an"l tyltuu lt t d lnu[[09 fl tuu tu:guEtltflncl utuluooou uFtluou
J i d i, d i ,A a y a do

o1utJ1flflun.innEU{t[1lutnlu tlnnt :0a ?i:nnuln{[ :'lstlai14n.:1u

(:) 1lL vrinrfl un'ryhri"ord 1urfi uuuulurdur fi dnuorsuru6 ur
<is49C9

ril uriu fi ru rir r rfi n rio u lu fi g rJ :' t d'r uri l rJ hi }J o u n 5 r f,{ 6 u?u t ? fi t u r n r rn n si r r riu'hJ
if a y o !q -j Jr,o <r ,e dt yt :n ?]ulJ1u19flOU11.t tfin,l lU :ntflUyl? luuxulnton ltnlu:yuytnuc{unfr ludg
q ' vs c it altdl 10{nu tnloufl is!1u rqnoufllt tfiiu

(4) ff on finuilyrfl unonalrg:oiurr 6ofi rnr:6'a{uacrnd:61rfi uod
4atuqonlnulnu lnuunflun ul unonlnu'l uaoltlrullrntunonr6nn:.r!nt6u?nu16

- i, j- q. d - e a sr,sonrfln 10a:{{umlnn lufi:ontnlunonDlnn:t?tt0 lR.t d?uJlrnou,t o{n 0n :snou6?u

ndr:olnon5 I nAuaonArr25 nA uiirrlriu{oroifiriarunsorofiniloonei.:uci

4-7 n6u irne:dr{ s o'u drunnrrnn:{Iouror#un6unon durna:da{ifirirr.r'u uunda

rflun:vnJ:rr16n1 u1?1 rfld:d?riufgrdulJuru'orna:dr{ rJarorna:6"lriufi;rJ:'xnrl'ou
u s r,< , nyJ . 4 , o a a j

n:r!Jo$r?uu :{ t1! 3 I unoln u t6n{un 2-4 lrnc nlnnl:flnu1flu?] lrtnlilutiyl4

f,o1Jdu o.rtiod2{tiu lnurl'nosoonnonua!6n Hnlu an rniudu 1u: cfi'ir{nr: ttirurfi lq
rrnldfre nrniuurrrioinr:1#anrfliuu1?fl;Dinr:l#ualb'lflrluriarnat{6urfijorlr^u

dJ
n?1uu'l?10.lio'tllf, { 

'l:fl 
fl nyo0n60nin00n I

HAUYI{HA1AUzlr0rHARqlJ fifinuorcrflun:crilrs lli'tt-1tl?Ha(5) fl6 Hafr ri{Halduauornan.jrL fr dnuotcrilun:cuJrv fi grurL:na

durravrur loorJn6nndoufindd,,r'u,fl r^u,,rin'u{iiid'nuorvianodou6ocl#Hafi #ouar

ttaul{ u qll{ Haoouua! naunncnlu flnlJnftuolyyl{trruudl fla! u1? ouo{ 0{0?udu
^!, , dflu16to{Haii.tuixutnHnrdnl }Jrun:;rn'.riHoxulfllxqi Hri,tHnifr{ueirrl0u6{fiu1

4 'e c . , o! <iuoqjfruriu{ andouilri{firila-o.rijou driortiou dtilu{r{u uaseill.l rn'onaqnoro

ruJduurflufius{ dl 116o,r ,ilu'o nlrrruriofirir,rvrforl rTrnr:uriro.rurdnluHanau{

fiu}J nanininarurfinunndr.:riutJ ur.rriu{rfinfrn rrlfru{rfinriouuio'hirfinrnu gru

torfloor0uli.roonrflu 2-4 for d.tocrfiulddnrouluxinrrru ueininfiirurnflardnol0
c. 19, c I e d a , 4 < ddtrnntnurn utt uqotoerfi ou?tRtt luHarr u.rrio{rnu? lnunaon ludnoylnnlntt

- ,; J -.":rlriuotjfi:n (placenta) 6rfifrludlnuouo'r oruno lu:Er.jrrnr:rritgrnulnto.:nn
ttnqorrnnlurrnrnorriugruarnruiuluu::ornrarir rcfir1#Haninfinr:rniqrEuln
A |^4 

" - j I d j-.qy 
^ d ; I r d eHn nn u i:1t1J6ruu2unc1j1uinlan uonntn u{ri tlf nt:Ftnr!dgii1nililnston6.l0

ddtrada(6) ruan t!nBlt:nurutnnoult{ tfirun?1r!nntuyr1olylf, u$tu
l j v . r | < o!slJINmnAlUnU flo x:tJ:'l{nnurluu rJrir?td0{l1Jn d{dritnla lrrr5uu l.trhirioulnu
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A d 4 dt 4 t I A d d
rflfrourrrdnuvrfrorr fl Ijordnodml{dru u-lto.!nrfin nrfinoysrooqi6'r:n lourqnrs

,4d,.rr.:irug rut or Har,rinurdn r cdn oqilrnn'fiilarona ei:ulrnfiril6o nro.: Hauavr 6onro.:
<t e .i 

" s c i d 'luanlJnntulYo t:n ln t:n tulfillay l:n [ull4u']nn!1 d1t4: uiitu'lu10. lj nnnoH nlItn I a
h, , ' <t a , d 6 - j d d

nv lrtruuou rr$t911 ta:! ]u10lt,1l tn[!a6 :nlla? [!aq1I:fl I ntr n?tyt0tlJluan 166

< J ,a, , - a ja d a 4 d ' d a e te d
ruan 1u tlj d?ulIt ntHnYMu lnr{oton n2:ulrulnr! nnrnfl n.: ryu [u any{: n?{uqf ?utiylu

J . 4a .t dt rirurin t nil i,i.ru':urrfi no.: zso urfi n nrfi nniniiino{'ldururJ:yuror z-+ fl
:"-ounll nuac :u5A
c\ a < ,. a. 9lrluYlua!: unu2't :nlllllto{fillun [ [t 9t5 0u10{marlorrrnl ]6tln

a c, e a A-or!5nr1l{un&oruinrnnrl !{nuHotorninlurqlil'ranfifiorq6.r z.ooo fl ar rJ:vrvrerrJg
o , /6o ; -,llflnl:d]:201luD :n tullnl Duyl2lJtolrull t0 Old World Tropics t!Ufi nn!lU?ltlt fll,

unril6rrfinluunufi xinqnriruirlJrfloun:'lurl:crnaaulun'luriariulno'trielufl n.fl. 1493

uii'rernriu6ldn:sttolilfrlil:sryraeitll nnrmrrnrl6rnoir:rfiouuas:J:rrna6.rnqu eiorr

x1?f,r uuaylr?}J:4rne rflu{rir}Jrnuun:'luroriu nt:uo!:-ilfl:.n1unr:uilnnriuldiu
- 'J J e yn1:uolJ:u luYlull tl,tfilJou!crt orYrfllrn!!uHt{ c[rt 1tt?a]ulun't1rJ : tnnnsuoxi

- rl
i lnilfrnllutru'ir lurJ:yrnn6urfioinin: riur{ d.rud n.n. 1542 drniurJ:srmslyrurdrh'ir

ninqnrirrirrJ:vrnalnurrrIJ:qrnerilurrnrrarufluda uasldirLnl:uorl; odr{!rn
a ;. - , d q t a a
rrju0'rx1:z:drl(l]noJxo{tjt3t1n, tl.lll:Jryrfl (lnqjnu l 0!r {, 2547)

2.l.1.2 nr:6 ruunri'u{uin

nr:6ruuofru{ninlurJ:crmelilu fiur d ruu nn ru R lr tt rfiaua cn ru
r c &r, " - /-,i,*

lU1nrO{HA ufrfl?ull Unrtlnuti?ttj nl: iltlu nnu {nrnyr2 lonrfl11!duflufiloq!ln
. t d a <l . . .j , - ., l:Aun? u'lfi]dn: un aunu!fl?1!flnr u lunl:i1ltun t16n6'r{nuoofl lrl 1r{ulllo'!nln rnx

' - ! e . f, ,,n?rtrunndlrdufi{m:{6u lu aon lrosfla drlJirrtorenin?1![[nndr'rfYuotir.:urn 0.:lil
, J -. e , z -.io e y- t d ,o,

n?1uuu{un1: }rdrilt!erlulru{n1!f t:raln fl1llrlflaHafl:nl r1{tru 1ur,loR ytlltt
t

tnen?llJq{utn tunlt nnilt[un!]ni,u

nr:,iruunriu{ninnr!R?r!1fin drxr:ouli'r innrrla?rrllfia1drflu

3 nqrl6?0nu flo (iliyrul tfluf::!?.rfl, u.!. . :25)

' i- a & - i- a J(l) o QUyr!o21ulHnrl1fl nJu : nm!n?1![t{6n{lro 70,000-175,000

s A / a , !- a I ., - ! i . d ,
fl 1n?n0 lrSnnQruunnsrJfln1u lnrnn lidnn l ou:clfiu [uo{nlnrn?1rJ[Hn{.: 6l?u tr4ru

rfluninw'nrrnrifiril r'l;rnerwdlCapsicumfrutescezs; rriu riu{vrruraln rfiudu



10

tz) n{lxinfiinrrlrfio runarrrfluyrinfifinarlrfierir,,oi :s,oo-
+ a , o, e i

zo.ooo alnind ldH e l rilrnio.:rreru'n6u1un r: ilt {: do nl r: fin r: drrriruri.rh finuors

"4 e , ialuu,{ado arr {uacuu :nfldtuujuxunrlfl ryflI uouldou (Capsicum annuum) L:tLl
a dra .rt r,tnlru :noun'l fl:nn 'l Tttfluu rltugru

G) n{ufiinrrurfinriouy6ohirfin rfluninfiinerlrfinrloon'jr
s A / d t '< d 4 s a ,

35.000 d tnlaa 0 o.t lrJlJfl'llurHnlnu flo 0 d [fl']0d nurulg ll1€U yt:{Hnna! ronn!5
4a

tu011u1 t u1nfl11ltu'12llo.:ila l0 tcruntunt t ufl:nYun capsicum an,rrn cultivars [5u
4.9:nflu?fl :nfi? lu rlluf,u

q 4 a - i4 d a - i ,- fnrn.lllrnnuq :nnMu16H0 tn !:dlHntriu :n Qnnuuln

ru'orlrrrnu^url{uilnnriulaortal eur:ourirnurturntorHald2 xurn 60 ninlnai
a c . ^itrnv :nlanfi:o lnlHu

(r) ninluqi rfluninfifinarlul?ro{ autnn'jt 5 rryun-rler uli{

oon'ldrflu 2 n?n 60 ,.odiorlrol.ro.!fla!lnn'ir lo rquAl!f,: lduri ninfilalilf
id11:nflI! OnnUXln ]U t{l,t',lnt1nrl: ufl:ljix [[0c[ro.t lt Lt Irn3 ?flr!n?llu121o lHa

r'rr^jray:yfi?]{ 5-10 rsunlr9r lntrfl fi:nt?|] yttfllfiriot flrnxu :nu'ltit{ iltnruiltu
f, r q ,u a J -ry{d?u lxoJrinuflnrn{6utlarrflnnHnr u{qareu2 Qnnuulnlui{HanunrJ!! :lrr]t
uavon:ono

a. ,j r t,r A Itnl 0J tnuntn: Qn 1!n0uun1: d{oonal{ :utrlfi ario{lolnu
v Uton! y [un: nnufl?1!notnl:10tnn 1ni ].: :Elytfl lyt:1!no10ti1{ tgryradolnr:ninfifi

1 e i , e la ,- .; e 4 c .t
trJaouou [ oHallu't ltu ltullutlfi.t trfrltu{yl9nln lu : vtylf,no{R 1:1,[uaia!1n tdl]tq

#'rriuninlrqjfi rnun :n: ilqn6rl#rnlr ri 1uilrc ryrfl

(z) nin15nnioxindnu rfluninfiinrrlutaxo{Hahjrfiu
s rru6rtrar lauarrr:ou .roonldrflu 2 fllnd?ufiu 6o nendinaruut?ro{flaodrru'i1.r

-tra-io
2-s rsunu,nr fr.rriluxinfiinr:rJqnlrnfiqnlurJ:cr fllmu Hairiwu'nf,{uuacial lduri

^ v J, A d. 9fl:nlluq ?udYru Lnounl n:nanq: tl:fllr?rro t unu Qnn !1fl tuntx?nfl:d3lnu
;a t ra A t9 r a d'[au 10urrflu uayt]nqt llnsr?fllIIjfl?llJU'l2Hn l![nu 2 tsuntun, tnun lttnlHEfl?u

fltnlrrJ ou :nnu]}t:u.t tnl H 0nnurJ1n lu0.rfl?nnrqnuq: :lrqt
IJursn'lunrlut llncryrt:utE

- i d a .ia f, ai a:fllfiUrlju :nmuu! en[[ac:urJ:r111unuu1fl ryt!t0t:un
A y :, ; ' , - i o, d ' - ialuno6'llJYl0'lou !Qn ltu n]flna1.: atun?1 lt:n1H! n]fl to r:un21 tflllun



ll

,, ^ : j.. , t ! - , a 
",ttasRlnr o ttufl11 lt:nrro :nlj um! n t?lu1u9tluyto{nalnuulJoq 2 ryuoFltunu no

n?nfi nucrurrnynininu 1:'

u d6 . v I
2.1.1.3 fluq : nrlnsnnuurrJ:; n r uq

rYu{nin fi fr urrJqnrfl unr: drlurJ:sr fl 1 u ei:u1m qlrfl u ri'u {to.:
a dq cr 6 d a 9 a ,tnlfluuaryTlrnt l r1l5'lsnJull: nT6 ar]n!fl lluao{n1: qF ! llJItJx0l snd6unu 5nufi{

' - :i cd r t . q 4 a u td?ulrrnDul nx Qnlnunu rlf,uljtrJ10lu0u f,l ruanu c :rilfluq1o{fl:nu]{fluq
.-: " r d
rln{u (ltlllfl taio!! 4,2551 :32)

r I r[u rir?ru fi vru t,fl uninduqnahqjfi ldiun r:fu: o,rriu{orn
- i-i

dorfuifruil-nfl?unrrrirrnl:lnun: lrro1uyr 30 nqflnn]uu 2522 Inoni:il;urJq.rr{uf;tar
s<uJd.-J;
rin16onriurflrrrnn:'niunr rfluriurifrn:lilrnr:rnun:uucr:rbirJqn rn:rvarlr:orJqnld

16ou4nanrnurndolto.rd:crrql uuas ueiodRllrornrau#lrd.:1C6

frnusrcm:.rduriluIild'2 (v) dufi a:Lr;:oio;fi nr:uon6.rfi lnudu

lrnil:c!ror 3-s 6{ rurir1frfid'nuEcuru'oun1:uannoto.:du{rr 6llrtnaainurjoarg

s rn'oufulil Inorlinrru6.rrJ:y!1or 150-150 lsuAlln: n:,!ri!ni1.l 80 rryu6run:

ludoudxr6n lJir.rroolr,flrlrJron urilutoufidufirdouo{luorfituralnrjn'hilnn'
a A ,a < d it dad t, c d r,d zi I 9 L

[!onnH01102 lu93!tuln[ana.: turdtt u?ntrt u?li,! tut:uu 1!uflnu !tuil1{tnnliou

olgnr:oonnon'tJr!!10r 60 5und.:drundr n6uaonifirrr rnr:dr{ifirirn'urja.r nonfn

fi0uo{

Haoonfiris l-2 Ha Hodouifiriur Houriifl,,rufl, 
^odd,

flruHaurzvirriun2l!u12rro{Ha Harfl u2rJn:ru Inu}.rqjudariurlJurrJaru rlarunaurnu

rulnlolnnul'r 3-5 rcun'run: Horiouir.rdrurhufl al{ fl ?1rtur?ror:n :yrrorRd.:rutlror
ad d . d;

nlllJur?,t o.:Ha Haenilnnuqu rfinilrunat orqnr:rfirrfiuenafiine qrJ:s!ril 90-100 5u

x 6"r dr un dr L?Ha n in q.rrJ : v r 1 0r 1,000-2,s000 n^ l a n irvl:'

vrinriu{#rufinu t rnlryfi tclf,uilnalddl1ugrJtow?neo

uacxinufi'rlnurqnrylu:r.hinu#lnornd1{il:yrilfliolrrdornr:rrn nnninen r fiIanir
,i . , ir, r - i 9 aa e a o

lrloulu-tYllfl:fltl?rrr0y talj:ulJ10t 0.43 n lan:u lriontnlrfi { nuu f,lln{n]ljrtlurJu rfiuuno:n

fl2t:uu lulr tn !:dmnnn {fladnrracflall1.r.r

z) riufir-r6o riluuindnqHalrqj rfi uriu{fiuur'o.rtor6uaria6o
o<.:
01[ROlrJOt 0t ?nquarlx!1u uulJ 0nnurJ1fl [uRlflnc?uo0nlau{[ u0 [oulDytlvm

v Jq a v
n rfi ?nEU n:1nr1u !cu qnflu q ?ltoiuuln
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a-n u or c.i r du ei,tfl: r unnfi.: runnrl ii rr{uifirfi uefiufiar ourr
4 a ' c , dr A" tr rr1lullliflu?.: d19ru[1Ju51lm::niEUon u,t umnlnu :c :'lu 1r::rruurJurfifiouurid{uas

c 94 e v d9 e 4
uafluoru tn drflu.:nuYtutfi 1u dllu I aflu0tyt 0t turuu:]J 0n tunilt 4-5 lryunrugt: ul?

8-12 rsuErrla: firuluorr 5-7 rryunrrln: luifiriur roxronrrriulurflunaju luhifitu
= --, i"

aon!rYflt? lnutl lJ?tm lnunnuBon

nr:nnnariou{trnn Hoirurnlilniuavur?n'irfiudfim l 6a
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u 
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oln0crr,rurlt:?tl6nriunarorfluunalnqjrirhi'lrJir.rhjuriuou ruiordon:lnnrlrr,.,toiuu#{
a -!n:our uAdlntadouuiofrrnrlxn.ir n6uac o r o rE fi nt rnu ru}Jnrniuno 1n qjrarul

s1{dl
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9) l:n: rufl r rfi n otnrf; o: r oidopsis sp. rfl ul:nd:curournlu.i.es
) t I o J ry , d o - e
vldR11l01fl1flu1ll llJodnlnolnlfllfiu1sdufl'l::c]l lnnytnnl l90utnt'lnr51 r.asrnrnnfl
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au uasul.:fl:irnr u?tnd]0n lalu rJayi{lr a{R]ulu z-: {u
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o J . eyi .i e a e
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-"-, -!e" d rry i ^ - .eya d I -flluSlludnl Hlnrnuir0 l?ululior lns:y1llnnnnonu f1lfi tnlriofi'lul|lfl1 an!ucxoi
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lu:rnlrirJon nioilanluurrirfifildr6oudoorururiu oyrir}{ndrninilonrrnrue.irrn
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luoluoytx nolJ'] t{nnu[o:q[ un?00u n?00ullJo00fl lt 0yqnnuullnu { n]fly{5fltyutnu?nu
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t{o'oinr::curnriou{r.rdr rn:r;ilurfl uqrJa: :nlunr:rnoioudluro{fr?ud

l5) ril6udou lulrlrior6u6unrxiutiou-jr urduriua urdurr6os
d,i ^ tt 4 .
UtO?Y1U1fl1fl0:?1 Aphis gossypii tTJUUUn{i'lll?n lnqn alfl?UAnu co?UilOU 1u'ln

. C t99 l olllsxl0l I rJanrrlgr: 11totJ01u9uflon1 onsu0{rfiu t6n?ualr nr d'tuyr0t t qn?'l
v'i.:'tvd.

al'tufio.t 0t!nnuorcflaluHn :.t r nuo0utouogt2!nul und!dl 9t1u tn tu[lasuonoou

dacioufifiryfioldouniofirn6ororrfiua 6auriii16TrLr.rlauay"hififln rn6oulrrlddr
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s d ,i r'o ' I c .rt '. e d
u':r0n1 r!000nn1n tx lxxl ncog:?!nul unEU tunurfru?rrosuYrtnu H? lu anuuulo{
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5 a ^ i t - t! 4 a ,' Jlaultlt tJ dt: nt: u r: a [u o{n1nllllunollquulrnydn']raui: ?uo,1t y u5l't 0lto.tlruqnn t.r iiu
,a, a a : , e ,,

rlolrl0rdun0 dltutuH'lur11d:1nn10 t9toYll,:H?lru.t
t a u /ds 

" 
ldl: tlltYr:oun (Pyrethroid) [ ud'l:dttflt'lyfix tn:rdirtr{uf tualrinnu U

ln:'rafi':to.rln5yr;u (prerrin) dl,fluar:oonqvrr'dxrlunonlvrir:-l dlrfluhivr: rr!l
lnuml|quoflna!1 tlnliflttu 0 t llt: lglJt)Yttlt'l ll4luJo.taf oultaiBl t[[lJ 0.t lfiou'1.:: ?nt:? ultu
t JY u t, , d r | - t!

nouquuuoux lnllaydalun? tnoul lt2ntt? lu:1{n]uflultntd9l?[au I ttlU !nnftlt dnlun?

1d61ufiqrrndor
aJ d 9 ardiltlriuar:rirf,nf,n;filnrjl6unirianoEuqnriurldrfi nrrnluur{ ryrnfl

niu rJ:unaaniloruinr ri?ilrJruryralyru#rrli66fiuar6an;u1unt:rnun: usifi{oq0Jtn
o r.rrt rr. i alrildlCluvrr.:6ur 6o f,il66filuntril5tuq.uil'oflo.rtiul:nurarGuuocl{6anBulunr:

6ri'nrJarn druar:lunrjllniyr:oudir.rvrunlunr:rirlrl{rfluar:rlo.rriudro'nuua.rria}l
i -i t 9 q r ra ' d t e a a &

rlr: lrrJ0un:1ugr0fl'tlr?na0uuourllnlaoyu.: l!l|: tu{ lu'l tltjudl: nonaluTru{trtorijuf,lt no
c. - I a 4 . o .io- y

urli{'luRu ri'{riui{rfi doe r: d roaru a rfr!nuirou: {u ncfr'u runaIrfiairHaeioqrntil

ourr7uto.rurlud6o d1:rJrrnouniirr{oan{nuovnrjlnriuirlvr (arn: aiidu, zs+s)

lunr:il0{n'uuny6r6'ofin2ninrnun:n:u'uul#dr:rnfi dler:rnfi nrrird
r a ra

rio'lfrn-nHon:syrueiod'rnun: n: {1d uasiar: n'unndr,: oqjlu Ha Hfinfi nsrfluo'un: rucio
, a*

41,: tRR tolnnHon:sm aont:d1:c 'itt :s1ylfllun:dtolnr:urJ:;rJrfionr:ci.roon
4 u ';,d4- A I e v^ a .

n00nnur uoun:lunofl{u1?noucl r?uti{nnln[]?n60rJ (drJuf, fl51?rt llnsnuy, 2545)

2.2 a1r oo;ilnulur{oor{oYa

z.z. I narlid'r}JuoEru'nrordrroo{unuIur,loar,lofa

z.t.t.t In:{air{mt.:[ni (Chemical structure) xo.rdt:oofunu]ulloar,loia

dr:ootunulur'loar'loir (organophosphorus) rfl uor:rJ:tnounrjru
A A -A tufi.rt.rifio{urnurrrnn'jt 6un'jr ar:n{loo{unuIur'loanln (organophosphate) rreiluyrr.r

rnirfludofidonrr!fl!ruldlilrurlrsd!ryi1frufo.oo{unuluy,loer{ofa,, rn:rsar:dru

luqjlun{1fi'hiiqoralri6mrunidriluiloarr{nodr.rurio?r urnusiar:rlndlfluorlrYuf,tor

yloay,loia
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d r r o o f un u I u y,l o ayl o :-ar fl u a r : : y n o u "ltr rfl u a r : o u r{u f, t o r

n:or',loayloin (Phosphoric acid, HPQ) nion:n h lor,loarioin (Thiophospt ori" u"ia, HSfOr)
J - i' e d. v

n:ori'i do rsu-nfrsir.:ri'u lnotirrilurYutr{tolrlo nvlor-dua! oonfirou n;rflun:nrlloey{oin

tirrflur[urvqi:vnir.rr,loayloiaungdnnloirsGunirrflult]olloav{oin ua;6onoqr[uf,
;

ro{dr:ndufi lnu:urir ndlLoou (mion)
yo ' ,-A ^ ! ,.is
01fiU! r10.r1.l0atylo: dTtfi non{ 3 nunudl:nn!0u leuu0oft$r0u

L^
6'unar.r ocri'un'jr ar:nrjlr'loau{n rio Llor.loarrin nruiirfiu lirTu rurrlqauavnorr,

2ss2)

1 u n : 6 fi fi riu r y 1 n ri-u t c H ur r 1 o.r r,l o a r,l o f e r rJ 6 u u t r n f, u du
^&at?oonfrrrurf,ufrarv,lof o;riun'ir ar:n{ltloc},lI:ltIoron (ehosphororhioare) dcl{6uner:

' 
ji. 

- J - d. , t t e 6 a t dt q
ndlfrfrfrriutvnurrlutsrilu{ary,lof lnuhidorriru'.r'irflur[urv{riordur uriNrn'irr4'urc

:vn'ir'rr,loav{o:-euas{nu,lofrfiuri'uryr6orrvirriu uavrirfir[urv{:vn'ir'rr,loay{sfauny
a rg- i A

oon6rouo{wGun166n6onu'l'ir nq'rrloa},lI:lrloron (Phosphorofhiolate) uacdrfi eos
- )d, v t r d
fiutyfi rilu{nrr'loinsrSon'ir ndrrdoab'lI:lnIoton (Phosphorodithioate)

edo tr |
6 rrl n u ! v 1r u'r x o I r{ o a r'l o :*a i'u ri'u n rj I a r : 6u 1 n u n : { I s u 1 il fi

ornorlto{oonfilnur,rio{nriloid'una11 0s6un'i1 nq'ur{oe Trirun (Phosphonate) rior,loa

lv'lluhloron (phosphonothioate) uaydriaorr{urihjioonfi,orniodnry{ofri'unorr

fiGon'ir yloaflrun (Phosphinate) nio rloaflIultloron (Phosphinothioate) nurirdt

drriu rs16urril6ou rfiuriur y: yrirrr{ oail oiauaslu In:rou
. , :'
rEunar:nrjuf ir r{oelv'l:rl'rnn (Phosphoramidate) nior'loah,lI:on't6et (Phosphoroamidate)

uacti oaly{ : r!-In1t loton (Phosphoramidothioate)

er:rniriri'nuuo.rluil: grrsIfl udrfl udrroofunulul',loav,loieri:u

lnqjrinovrflur'loaIdI:hloron (Phosphorothioate) r',loab'lI:lnItr0n (Phosphorodithioate)

llaJy{odt q (Phosphate) nrudrdu

In:':air.rdu1rufi rix6'ud rial#rn'nnrrlunneirqto.:nr:rirrJqffi ur
a ^ J - J , ^\ya , , r ;.,

ruayfl ?'urlUuT{u rnnrunat?flo nq!00ncrouoonq ! lori?n'ltnQ! lt00uta!f, ?u
s e c r j , :d '
ln: I af t.rlu druo-ull,ruouf,il drotirudu paraoxon oonqm;[;1n'it parathion rfiolotnar:

ltoourflugrJfililiqmtrllru"tiu" rorm) o;dorgn:'r.:nrurilduu (Metabolize) }?nnrurflutrrJ
.{ -1 , , i ddoonrourfiuriou6lovoonqrtld otirr'l:i6ar:lroouoratuluhr;uld6n'jroonryou6.ri
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nr:n:vrrueiluasffrdr,luir.:n1u'ldrrnn'ir rflurunl#rdouirriir.rnruu#aocodldurun.ir

ooncrou

,'rr.,ud z.t In:.rair.ryrr,rrniro.rar:1un{uoofunu Iur,loarioia (tpcx rntox databank,

2009)

Phosphorus group General structure Common name

Phosphate

o
il

RO-P_-OX
I

OR

chlorfenvinphos, crotoxyphos,

dichlorvos, dicrotophos, heptenphos,

mevinphos, monocrotophos, naled,

phosphamidon, TEPP,

tetrachlorvinphos

O-alkyl

phosphorothioate

o
il

RO_P _ SX
I

OR

S

il
RO-P - OX

I
OR

amitorq demeton-s-methyl,

omethoate, oxydemeton-methyl,

vamidothion

azothoate, bromophos, bromophos-

ethyl, chlorpyriphos, chlorpyriphos-

methyl, coumaphos, diazinon,

dichlofenthion, fenchlorphos,

fenitrothi or1 fenthion, fensulfothion,

iodofenphos, parathiorl parathion-

methyl, phoxim, pyrirniphos-ethyl,

pyrimiphos-methyl, plrazophos,

sulfotep, emephos, thionazin

S-alk-),1

phosphorothioate

o
I

RS_P-OX
I

OR

profenofos, trifenofos, prothiofos
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nl:rnd 2.1 ln:.r airsmrrrnfitorar:lunduoofrrnuluv'loevloia (sio) (tpcX Intox databank,

2009)

Phosphorus group General structure Common name

Phosphorodithioate

S

il
RO-P - SX

I
OR

amidithion, azinophos-ethyl,

azinophos-methyl, dimethoate,

dioxathion, disulfoton, ethion,

formothion, malathion, mecarbam,

men.von, methidathion,

morphothion, phenthoate, phorate,

posalone, phosmet, phothoate

S-alkyl

phosphorodithioate

S

!t
RS -P 

_OX
I

OR

sulprofos

Phosphoroamindate

S

il
RS-P-OX

I
OR

cruformate, fenamiphos, fosthistan,

mephosfolan, phosfolan

Phosphorotriamindate

o
il

RN-P-NRu
I

NRu

triamiphos

Phosphorothioamindate

o
il

RO-P-NRz
I

SR

methamidophos, acephate

S

il
RO-P -NRz

I

OR

isofenphos
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i"
err:rnn 2.t ln:{d5lnyrl$RlJlo'rdlrlundxoo;rrnu ]uvlodl'lo;d (sio) (IPCX Intox databank,

2009)

2.2.1.2 nu-ato{dr:ooiunulur{oar'lo:"4

nr:f,o' :vrRrro.rar:rlorfiufi rfinuua.rnrjloo{unuIuv'loar'loia

otn[!ui tn alu2txuognu?nq rsd{n lunl:0n[[u.: rau onuorr tfl:{d:1.:lt]{[fllJ :!n
C a t. ra@frlluluullu anu snll ti,luTl l':u0llnlrnsq0!dlJun tunl:n'lnol[lJa{

z.z. t.: nr:inil:crnmer: iloqriuuncdtf,nrruallun.iroofunululloavloia
o .*

n1!nfluusfl l: tn lu{1u

ar: ilorfluuavririr'nula.rnrjroofunuluyioer'loientrfinuorsnr:

1#1uvrxrJ4'ri6oonrflu a nrjr frrdtu:qnr fl#dolruuri. zsas)

rl n{ud t rfluer:fiin'urirularlnunr:fiuria fiorrunrvrudr

ar:n{lfi'trlr:nnsororirldriouuayaorodaldiruleu:J6^fiiur1aIa:1afi4 udrflunrjlfi
ir,e a a, I r c r t :i -'r l, ' dtslufl?ll,uu! tioulrtut{:flnlu lu'u:crYtfl t 0 ruo{0'lnoonq tllJlluJatI t0ou'N:?n[5?uov

.t a , , ir ", ,

:1fl10n rlnun?1!nJl.r ua0da?raonoud{ n?0u1{r,0.:f,1:nn!u tnufl [u?u110fl

(mevinphos) ttastnnn:ynooiulrlofl (etrachorvinphos)

z1 nq'ufi z rfl uar:n{1fi rfl ufiulnunr:a'lfiarriu16urriuucicrrrr:o

89ry!HlUtI1 tUltY t9UlnlAnU0U rln tUUn15fl A 1UU10n ]U lUnU l vtl lt4qYltEllrUA{ lnUtU

Phosphorus group General structure Common name

Phosphonate

o
lt

RO-P - OX
I

R

butonate, trichlorfon

Phosphonothioate

S

lt
RO-P-OX

I
R

cyanofenphos, EPN, leptophos,

trichlornat

,,
n*u finatrolmurJrun nrr ar:nrjrfilduri rirarhoou (malathion) nr:rhoou (parathion)
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lu ;alrr:tln0ou (methyl parathion) lsocfiuou (diazinon) rravryluln:'lt oou (fenitrothion)

a r : lu n ri u di n a r u rfl u fi u si o dn {16oo d u rrn nci r r riu ldu ru r a r'lt o ou rfl u n-u si o
uta ,"

da'rraonoun'r rlnlrJl]!n l:r ln oourroElll: ]1roou (fliolom;n r:r'[roout finrrurflu?r'u
t e da t t

n0fln?[n0nEuq{fl ?]ulnr t!00u1.11f)

:) ndrufi : rflu ar: n {rfi alrr: orn doudruld (systemic insecticide)

dr!1:oasaluluhniurravavnrurir'[d6dru arrr:odreiruiultfifiahin'vr{r{rdoro"ouarfi
i r, r ,- , y lo - i- - a - . J

fll: ntlau{lnnouulu tlju.tfl?umN1 t o.l1l1 rloloonq f nlnntlun{ n6nufltoennuaxuu"l

ld uonrrnddrar!r:ornaioilfiriruyni:lnlildri?ueir{"t 1o{il'nld n:fifioqjlu;rfifinfild

kivrr.r6u n'aotirlto.rar:ndrdld,,ri )v{r:m (phorare) lntumltrovr (dimethoate) uatlillu

lo:Inr{oa (monocro topr,or) uonornda.lrlrn,lrda.,llqnrvdr.rlnuriruiuri'l,Jruu,

dM:oflorflunr:rirnroroqrln.:lurnnri:utolx'ldar:rn6oudrul:Jdr uriirov'hilCiuar:

o'rntillInun:.:finrr

al n{1fi a rfluar:nrjudifiuvrr{nr:nrulodru firirnlldulo
riourirsEr 6iar!r:o:crflunnrurflulo1dfiqux4u'rln6uorla:;rvuriufiturirularlddru

ar:n{r,dfinrrlrflufiueiodnir6oo{uq': u,a'arur:otnrufrrldrirrrln (il:cur0l l-3 iu
o.'u, d-.rolrlfi 6rodr.:er: 1u nrjld du 1" Io r'ruu (dichlovos) rfl udu

z.z.z nr:1#rl:Elumitorer:oofunuluiloar{oielunr:tnun:

a r : fl o'r riu 6 r f, n fi n g n'ln rj l o o iu n u I u rl o a r'l o ia lu n r : rl o { n'u u o v ri r f, n

f,n : fiun u n : n : rin u^ul l#a r : fi u n rir oo fun u l u r'l o dylo :-d rdu ar : n u r r a t lt oo u

}'l a' a o u ua c v'l o an i u rfi o r o r n ar : n'u l u n ej r fi i rJ : s f vr t'n r n d l u n r : 6 r o-n f, n 1 
x'r ua c n u

nnriro{lun'rlilururnu}J urflnrciyr'ulioueiolrluduovdnir6oa{u rdu rtarltoou

flllr:u!ral Iroouu linlnnf,nldn? t6nxu lt ltnlnsr rlu?2rlnEqul unnru lou

ar:fr-ulunrjldur{urumulunr:6ro'nr#u rdu rrylliuuasel:il?n1il6mrouddlrn:rvr{
9t / s a a- I t a e 14

ru!?ldlrltunQ!o0:lrnu turtodlt0:f,1J1{nuansri uuouno!r{uu[[ncdn?[aonqu rInu].1

sunfifix'sirou:i uiu llIuIn:Inr'lodru ;nflrrrlr0ouuncrom!-alrt:rlroou drar:fiu
io- Y , h ro I d I . q ra
vnlv{ui rulrs {[iJr m ru: r rnruusrnru{lnnuou ornylrI rflnorn1: ldrraydrfrlrl: yvr rur{rtJ
s 4 t9
lnon:roroo-.:nruli (ara: a5Tfu, zs+s)
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dn d'
2.2.2.1 flno: t1r:llDaY

nrild 2.1 ln:.rcirsnaof'lilirloe

/o 
c|2 c|3

P

' \o-,rr-,r,

an:Iuananrrnfi c g c Nops
9llr]l

rirnrinllrann lso.o

CAS Registry No. (:riaarnnfil*1uyn{nr:rlr) :292 L-88-2
i - ?. e tiomxr-nornrenidrnfunaoilnir,,loe 6o o,o-dierhylo -3,5,6 -

trichloro -2-pyridyl phosphorothioate cr:rl:tufrnlfirfra}}J: ynoudauat:n aoflvriv'loa
t '; t y -- aA , a, I t a , + ?tunln?r:000u 82 llaErlno 1tfl1:fl116[n naorau rqoifluuu 6t:rryoi lnnrru noi

auuu u-ry{oe lxaom uryen'e rrff,{d uoclariiud rfludu ar:aaofln5iloadt*ri'.t:t
4 4 d4 id 4 /b a,l uHnnlo nj'rdtl? rlln}laorru etx 41.542.5 o.:fllrsolryud dl:nno5 ]1r5y'lodtf,6u5c{ (tJ

---- - !, . j q f - c 4 , r c d ii I dn?r!Rrn?) l!onJnluluu]lJd!unlUufl:n ou't.: l:nn1rlfl?'lrJldou:wnan{l!=0n1filoa (pH)

,,ooa''roro.'r,,frtuq.rduar:aaoflrir{oeayarulddrllurir ueinsaruodrraurtr:ailudtir

n3o1u01Dltu ([!u osfiInu, lry6uuayurfiaiunnol:d) ar:nooflnir,loaLi:crilulu
-l

- n,l .a
e nrrcnrrrla'u'locir6'r t.sz x to u^ao'run:il:ovrfiqonr4fi 20 o{qrrryorduc (Merck Index,

I lth edition) uard'urlroryutuldE.rfiqn6r zs druludrueieufiqoru4i zz olarrryariua

noofl nir{oarfl uar: 6r f,aru arnriloofunu Iull oay{ o:-erl: grnyr

lnqnBr oonqmr=1uvrNdlfra[ac unru i]nurfiuuilau (acute oral LD50) yll.tlltn (yE)

qz-zzo u-ninileiofilnn:-lrrasyrr.rfirnrjr (n:criru) z,ooo fian^nileiofiianfl fingii6r6'nld'
Adrrtv;,flo r nu00u !n fiuou tuflfl H u 01t flldoi,t?n! fl ii'l l4u0un:yrint{'l fiuoutn]sdxod

tt^rdaqlylJfl rlu0unoato lflaunnou ]fiaun:y lan l:unt l:dundu lltaufiou I oullflr

ru a{iuyro'r urarrirrauoyda.!{1{rnrudrro ri#l#ldu; finrirrl {ralnn ihu n'raar



v99r;fr'llfidot 1J1'] 00u ulfl du dgr:orud5: rrodul:rflaY
, - ,1, n t ra r

u:ueuyr'l t (fl:qn1 luxooa'ruuyt. 2549)

30

lJclt olYtfl tunonuns t

dn:fldlr zoy.64 qov"64 ilay z.s%6d o'sr:rnr:1d yu-o 20%66
o9

taoflr1 25-90 cucr Hdl,fi ul 20 00rr fi?:fln! 15 ru ayloun 0]flQ a1n[ lJlerunoulf r{dlJnuu I

o 99 u a I4 , r Y,l, Y o
n?u tfi[llnualtn?a9flu llt 2nu Y

z.z.z.z In:fllur{oa

\ /0-cH2-cH3

o/t\r-rr,-cH?-cH3

orrrd z.z In:'rairqln:fl Iur{oa

gn:Ilrnqavrr.rrni c H sctops

rhufnfurana :z:.os

cAS Registry No.(:riaernafildlunrlnr:rfiy , +r uaoe-z
A.io r{imurf,renidrniuar:ft^r:flIurioe 6o G(4-bromo-2-

chlorophenyl) O-ethyl S-propyl phosphorothioate v'omrtnr:dr liud qu:ofru lriln
rrarrflndrnra ar:ln:flIurioa#liri'r}Jrfluto,rrraafirr6o.r lnrn'oa roo o,rarrryn16oa (d

nrrroiut.8ilranra) uarfl2tu uruilu r.+6 nillqnurnriruun'run: dqorr,rql' 20 o,rfl'l

rryarfiue ri:uar:In:fllur,loadriavri'rfluto.rruaafifidnuorsndrorirriufidrnrarr6o.rfirn
, - " : - ,:-

rnon tt0 o'rflrrqarfiua (finrufru o.oot l'oinrn:il:om) ar:In:flIur,loafiasnrolurjrld

lurJirrorfi6rrYq (zo eiruludruriau) usifnocaynruldodualr;:oi1u6'lriracaruEuyrid

tdu romruoo ovfiInu lvrq6u uofuon-oonmruoauavuofuoa-ranrryu fiqonr4n-

25 o.:crrrardua ar:In:flluy{oafin.lrlra6o:luanragfirflunarruncrflun:nrf,n#ou
e i ,o ia , :

unfl11rrfl0u:0ynnuouo$u009ludnt mr unl{rJtnlu

In:i{Iur,lo arfl uar:6rf,auu ornriloofunulur,loav,loiarJ:yrnyr'hi
aJagnfir oonqntlumr.:dlriaunsiunro ifiurn'ounii'unr.rilrn (nq) rss il'n6ni!eioilaniu
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rraymr{fi?flf{ Gt1x,et1 ) 4'72 uafinfirdonlanil fin;n'vfifir6'o1d6o riuoulufin
- el , I a?d;9

uouln'lJe!oH'lu 14u0un:sr4ulatu ljuoun: g7tfl?ruttc 0uyt5 11uouflunsflal n?i{1r

rnlsrmo urdudou urfiulr,l urfiun:clnn 'l:flru n'rfil#lduri flru dou riurl:rr arcr
i a ; , , < - A 14 lo?[ ao.: 'r40u 115n ,{flfltyn0nEfla1 olu 1t? tltauaJHnoudl (}t: Efil lufinoyluuyt,
2s49)

qn : H drJ soz66ua g 25o/oluoal dn : r n r: 1d ri r i'n uu a.r fin gfit
,L}ilidrr.r 40-60 66 narurirrii zo fin: nruh?r{rfiu6uayfinriult?ri'r1uuavdun'y

rl'ontr#u'iriuua':dn:ir'r:crrnh?drldnruaarl6rrilu

z.z.: n arlrfl u yr's to.r fl "r: oo 
/ [n luy{oay,loie

o ryu - l !anu y01fl1:10{n1: ta:ud1:ltu 01n1:n0.l utn uIlt du nglnnlufr{trgl
9,r t9, c ,i, s - J < ,n
E ?U la:Uallr Ul.r:Ofl]U tUl?O1 l2 AX t!.1 (!nnslflARtU lullal 4 i? l!t) :;UyusnE ?unc

. ) ir', lu01fll: 26fl:UC 1tr?UU 00UrltAU n1:ril.tlUl,OtnatrJlriolljtjrs f,lunu n6lrJlgontynn
- J I ry o - -i r, , I A !ff?flu flnu lfl lnnnsR:']yr or ylo.::2.ut6yllt{000 nu1fl lJ oflnl nu 0rlna olnttnlyr:'r

t ,, I a , l r'[frnnr:dudu u ulniron iltuhiirilln lounyororfinornt: oau?rrdt'lrieur:onarrpr
trrd! v - r, - - - -q 1t 7t !nlt11J01U tllalnn? fl!6dn o.llnq s ou-t{Iuu: tlylJolnl5nfl ?tnlnuil rllaluud3

i r a s e L i^ | - . . eaa o a ,urnl lua 01fllrltuyrl{ 1: R in rr!0lntrq!aii,!llaJ! qnn:rurHn nn rllrl2uorIuHn?1

rfluI:aq:r nr:firirlnrduirorolirirl#:euufi rulnQnnn {rJruororfluiin nlrldiu
fl1:il-uoofuoulur'locr{o:"clururqrJrunat.r6siofiulil4niuortrirlfr6oornr:ndru
rr, s o ;ldrinln{ 6o eiourn6o rfioornr:uact;auru {J2uu1.r:rundlnr:ldiuar:fiuoofunu
Iuiloar,loieud?ncfi ornr: yr1{Irfl :sdrmunnir.rrYu}l ornr:torl: novrfi edu#r1

J j ry- - y oh,- ch o ; aul'lfit{luo ln:ufluu0?n3u{ lxtnaolnt:ltjul?n1 a10?u otnl:ytlt:Mnflo ulurratl'tt'l
eal

u01n]: u?nrta! 0out au f,lll:lJU'l.tfluoln1: nynriuflu nnR'lt,lut?a1 2-3 olytmu 1.:nu

ndrnriiooc6 uasrirl#rfl udlnrout{ri?u (drn: a17ila, zsqg)

2.2.3. I nalnnlrrfi nnurduunduto{.tlrooirrnuluy'loddoffl

nnlnn frntolnr:rfianr r;rfluf,urfiolyr d'uto.: ar: oofunu Iu
' ' - J - 'r loiunulurioeiloiaiqvrr'?ud.rroulwrl Acetylcholinesterase110dy{0rduu lfln0'lnfl]: Yld'tr r

(ecnr) rfludufruu:n rujoroulqri acm hiaur:oriraroar: Acerylcholine (ACh) 16'

-e-q-? 3 i .-- ir o a d a d - J --m1t lnnfll:fr{t,o.t ACh lu9t'tt],ttu{n1{cl tro{:1{nlu 0.ilnoR123[ ulrulquultaulu(auu

?ulqRattosnuy, 2552)

2.2 3.2 drfi vn1{na-u-nro.rnrasfi !lfi umrduo]nfl 1:oofunulur,,loar,loia
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I) :vucr?nrnrttnnl:n (onset) tornrevtfiurufiu
A y" ? s

rfi o{ilrufrufraar: 0ofrrnu lu oavloio lurliursrfi lrnrf, u.r

i ""e,- a - J , l, lAnofrtyrirbirfranrrsr ui'ufu:cusr'larnr:lfinlrnrrnneir{riulufrrJauudav:ruri,rfit'uoqj

rirvun tutrr uaseifi#ttfiddl:oofunululloalloiavunriul dr:oofunulur,loallofafi
d,,?,
tsrlju or ?fdinr rrJ [5u sann u:su3r?o1nllr6n]: n s urfi d]:ooflrnulu?,loav{ofefil#lu

flr: rnufl: i:sus[?nrnr5lfi6]:fl uasrioh{lfianr?vrflun^u1udr.:rearsir.:fiu oroovr*rlunat

rfio': ts urfi riouruo'.rz+ ielur loorieulrairinriol#rnnornr:rflufiulurirsil:suror

8 tr1 lll trr: n

dr:oofunuIilT{oar{oiafi fi cq:In:.:air.rrfl ultoau (rhion)

tdu uethyl parathion tlio Malathion uio chtorpyrifos ,inriul#,fiuulnlrrflun-u{rn'irn{u

ooncrou (oxon) tdu Monocrotophos ttio Dicrotophos trtt;dtthoourfluiilfihifiqnr'dol

orfioroulryrilrlnIn:r p+so (cyp450) nJfi ou1#oqjlu;rJoon$ou dr,fl u grJdiqvrr*

(Active form) riou otixl:finu:cuct?n1n1:tfial:nrinrinnrulu za 'i'rll.:u:nudlldfu
a'rrTe Inufr'rhjo'ruucfrl#rflrfiunnornr:fl rufild:-udlriaoofunuluyloav,loial{

":< r 4^ - : .ires , r
24 r? ltJ.t un :Eflun]tor1o{qluu u2?ru1:'rultunflu?1{ ?u1J1{t-lu tnt dl:oo tRu lu

iloar{ofalrwfinlnuronrs Methyl parathion :c t,ctaarnr:tfl'nI:n01nw!3aooonlrj6.l

+ iuld' nalnfirirb?:cusrrnrnr:rinI:nlu{rJrurrrirdlvaouru,riud d'rhivr:rturjdn

or00srno01n CYP450 rir{ruld#rnlrrnrJ6niur:rn'ir'ru1 (Drug interaction) nio{rJ'lo
dtv

orn$rtlju {dorlrurug Poor metabolizer .t,o't CYP45o uwfinld dqdolld:-lnr:f,nu r

siohl

z) dnuorynr.rn6fin

dnu orvn r.rn6fintorn r rvrflur,r'u ornoo funu luyloail oia
d:tfluHa:rlto.tnt:fii Acetylcholine (ecn) rirlu : uirrario 6'afrdqqrorrJ:rarn

Muscarinic (mAChR) 6r:"udqgronJ:vd'llr Nicotinic (nAChR) uavfrrir dolqrorrJ: v arm

(AChR) luduo{ finriundnuorynrlno^u'n1udr.ru:nii''il cr,otirr"rgt" crisis d'laEilo{lu
; - rr, ^ ! rro i

n1:t.tyt 2.2 nvd{rnn [6?totnt: Hrootnl:tlda tflttn auntlnacnunuu ntyru tnlun?tuqnm

hiryirfiu lunrn::uoro:rnfl orfl1ruaso'rfl1:udn{ro{ mAChR ldlrnfiqn nrldru

olnltYl'lldllOlllAsolfl 1:udn{1Ol nachl n:rlru'ldr?oufi an
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.i o v,, .! <r o / s
or5rnfl2.2 fi't1!Tn10t0lfl'r:uasorfl r: do ro'N1 11v{u tu 41J'tuYlltltJy{! 0lnd1:0or rrnu lu

rioar{oie (iria 'ru1un6, 2552 : 53)

la Ico1n1:udInxo.l mAChR rO.rrfu grirurrrrf,n (Miosis)

ne i .i<i u Jflu'li!1nfiEa nrryfififi.riYnrn'r (Hypersecretion) rrosdraru (salivation) urnntld:olalur
t c c I I rry4 t I i a

d?Un11Ct ? tntnu1'l (Bradycardia) flU tntflUl tCUlStSoUds l7 0"1fl1:111{fl110{11111Jf10 Xn

4'lrravrunc6 ruldrf, o'riouay zo ryirriu

oln1l uar olflltlrdn{10{fl1?3rflufiu rrner: oofunu ]u
lloalloir [r {nrrlrcu rot:'rrnru ar!r:oa1rJ1fl6'rd

(l ) :y nlrlnurruln (Respiratory system) r{alo{dr:ooflrnu

01n1tuaro1n1:uoo{ a?luqn (iouav)

sln ntv {u6?;U Muscarinic (mAChR)

o :rirunrrf,n(tvtiosis)

. td!fi glullaoodU (Bronchiat hypersecretion)

o rirarulNn(sativation)

. rirulrin? (Diarhs)

. lx.tiooon (Swating)

o Snt:#r (Bradycardia)

o niuilaarrslrild turtnu.y incontinence)

o rirnrlnn (Lacrimation)

nlnn:v{r:;!x tvillvlai? nol.: (Central nervous system)

. fn (Seizure)

. xxnflg (Unconsciousness)

o dtau (Confusion/ restless)

nrnn:r{uo'riu Nicotinic (nAChR)

. ndrltdoxnjr (Muscle fasciculation)

o f;tr:tir(tachycardia)

76

48

45

30

20

17

l3

12

20

1'7

l3

l',7

17

Iulloalloiaiio:sxuyn{l6u rul0riufinrrudrn'rgfiqnrTrlu:vur16urua'u uasrEUvnil
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rfiuundu uoc'i'erflu alvnrro.:nr: rf,uiinto l#rlrtrfildiuyr'u.'r rno oiunu lur',loayloia

mdrnqYrqnnal?fio

1u: yuyrfi oun dunr: n:sdu macnn dynrrnunrulorieudu
. d- J a a.ia ,

til tlilJilt{n (rhinonhea) 1r'la rurlai fl.lfrffl,t n {n a0nr l {[nu lu l0lfltlllu :']rJflufl l:0oulr: {

to.riu ndurfioluno (Pharyngeal muscle) rtn;ndo{tfiul {Laryngeal musclet :rrudldturfius
. a ))4 I av. s 9q 4

ml trt ?u0tn0uunttq9nul0.tl|l{lftul.t'lu tid2uau tn{10 tnu0tnnsni?011ufllJ?ulflu{

tlllu UldU{Eff (Stridor) fi:Oll lu toltlnluln

H o ei o : r u u yll.r rfi u v r u 1 o ri au ri r r o s fi r 1 #i fi l rin r dl u n v

rtt!Hs (Bronchospas-) {rJro6rrinr rulo iirurnuac a: ?n:'r { niu ufirfioruin (wheezing)

riorfiuln:ouun:uorir.rxu11l (Coarse crepitation) ldurn dru Hnornnr:n: rdufi nacnn
o.r, : A t e\rirhindrrujorilu'lriun r: rru'hdouu: { { 1utlr.r:ruo-rotrrv'hiirr: rrfiurnolunr:n rulo

uon0rnriufr{ilu'ir ooiunuluv,loorlloiafinaInun:rrdo6udn:uqlnr:rru1o (Respiratory

raiture) ld'iru

do n r: : c ir6 n :J r v n 1 : ur { 60 H a^n fi orr{t o r o o iun u I u

lloorr'lnurcrfinfin'tirasnru (Solvent) rriu ar:nrjl Hydrocarbon Haloqidru drartn{r,d
a , i a o 19 r .9anriqoldurinicn rurfioreiorSorprr u6ur ro1o1d orrrio}flrn'nnray ondnrau r rnnr: tird'n

dltlni (Aspiration pneumonitis) tlaE Non-cardiogenic pulnonary edema 'ld

lu:cucdrriuufi duranre{il2u0rndr: oofunulur'loar'lofa
,' I a; y

u'ti: lunslnnR1?3t{2 tnnlJrfin2 nlfln a1uluo?lrnu2t otn n1: ru tnooulrs.: fi{uuR't?3t o.r

cholinergic crisis tvn?uQ!ldudr ndrurfiiidou,,:rd,flurirururrtorntav "Intermediate

syndrome' rylreynrirrdo}lluriruto.rHadondrlrfi

(2) tJUUrJt vdtmtirunntl (Central nervous ,yrt".1 tulolorn

io{rir1ilrT.:1ualo{rrns h#un d{ nrrnrvdil ncnn 6.rfi nafu?rfi nmAChR tlav nAChR rlogli?l r{.:lud!0{rlnshriufiai'r nrrnrvErJ AChR 0-rnflalfrnn

ornlrlduaru!ilrrtlu fiflulioulu:susriuulrfiufio rJrn !'u.rrfi:uc dilau {nuacrlsafi
r .i" ayo i , 4 i.

na'lnfrrirhirn-nnr:f,nrir'hi{nmu rfioirorrrcr uHnrornr:fii Ach rirnlauo:r H;onr:
) d - , - id . - I

ntuquH'11.t Glutamate Gr{[ u dqiu'lurJ: ! allYlel! 0 {Yu6yttljuxun[: l (Excitation) t4:ouuu{

s tu u GABA (Gamma aminobutyric acid-mediated system) tiru :-un res n ru n o6rdo'jr rfi s ot n

qr;'fiid0d!os6i2u Rericular activating system Ison:l riau nr:nnqudnruqrnr: tlrulolu

alorino}irfinn1?Efiqniltu10 (Apnea) ld
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(3) f,'r (Eye) nr:n:sdu -ecnn rir1#finr:nnsirtoln#rurdo

runt (Sphincter muscle of iris) uasnflrrtluio Cilliary ro.:[audnt uon rtntiud.:n:rduoiou

rirqr (I-acrimat gnna; rirl#{rJrufigrirunrrf,nrrnrriroiurn Rr?y:r;ruorrf,nrfluornr:rran.r

dsr:rorwldrioufi4n ieuruldd.ruri:aucrirlduro.r1:n uoroqjlduruNnroddnrtiurl.ir
A v v ! , <, a o i', . d aorfl1toufi'lurrn'l q'tul qunl?ciulunltafl0.ttljuotnt rdn{TU.tfltnt?ylllultu0lndt:

oofrrnulur',loayloiafiin:rlh (sensitiviry) a.rlrnusinr:duda#r6,rhirillrcfiry1#rfiu

o rn r: uaeslu nr: nnnrr Hnnr: inu r

1un:6ar:oofunululloalloiardrnrrnrlnun:l n1?y?riru
a - J rr,- o 4 j" - j

a1[dn0rlnnru tn um lrnsr uoln]rudn{ndtniUflqaun y)rx!tnrfio!ytfl:tu a2ou1.:liu

{rhufi ldirfrrv sarin lurJ:rrvra{rlu

(n) fi arri'r (skin) nrsn:s{u rnAChR rirl#fi rmri,rtol{rJrufi
4raAst,i^in4':00onulu10rxln ruo't i1nfl]: n:yquxo{norJlfl ao rn9nln :sd'lyt6n lurnryunllnanfr

1{ ecn rfludqrylu :uflrrt nr:flifiaar:ooiunulur,loar,loiafinrr4ri,rlnun:i rgilil.ir
!^ A ) a : r

r.nnri'rrieuriuilrriosonlrnn'jrdruo'u uavrfiuntr a? (Fascicutation) to.:ndrlru'old
sA

fi?llu{u:[?0luulJlfl1u

ar:oo{unu'lur{oar{ofaur,rlfi nriu niu rut.tt ion ua3
.i'traJlrfl1: ncoluyrHdxog luHnnnucnuq !:3RlulfiotFt?t41j,r 0{o10n:?n n1?c}r?fl.ll{dnldu

(Contacr dermatitis) nr{'uil?ufi ?fi ri.rddlfrali

(5) : cuuil1' 6uo''nl 1: (Gastroinresrinal sysrem) rilu nr: n:t{u
mecrrn rirl#d.rrinrdlnaon:yu:L t.:r6uotr.nrrfr'r,du vrlolriunr:roajoufil,uoln:su,ny

. rv.l J
oru t: uaciirldrfiriiu (Gasric and intestinal motility) lrnyfitbindrlru'oU:ntosmrr:nrin

v str I o I j ry , tnatui'r {rJruisl-nilornr:nfiuld otriuu ilzerior rirurrna uatfiuqorr:slrild nrrcdu

douo'nralr6oun6'u (Acute pancreatitis) rwldrj:vurariouac l3 lu{ilxudld;ufiurrnar:
oofunulur^loar,lo:-e nalnnr:r6nl:nfrilriuridn ruir6o.irfinrrn ecn firrntjuluyio6'l

riou

(o) :slundurfi (Musculoskeletal system) nt:ntvdu nAChR
eqg. ,t i ^' i, t l, r, irirbirfrnniirlrfionnaunvnruirunatr,[uooouu:{ tn nrryunrLldrfio,rrJ:cu]ilgouas l7

qyriudilaufiuornoofunu luy{oarioia6.rLi6rrfl udo.:16onrrsdmn:ru10ifltl2um luu

rreinrtnunrrsfi'rioi''j"'inlr,rr,,r.rrolI:alrn1ufirl.or',rri,
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i-fl?unnl![U000Uttt{0n:UltUUl,lUl 0JlnntQy{ly}IUr)lndl:

oo funu lu y,loay,loiaur.rru^n ryir riu lnuocn: cruriondulfiuinilHfr d,:nrunu6'eo
elt9a'e9i^ltrdu :s melo{ ndrlru-orirunuto!lllutt uaynoiutuon]t rulrrvirriu ntagdouu:s

lrlrlJ a{u!fllnnnll, a{n]?s'nu1{urquu numluut.l Irayfiu lut?n1 l-4 ?uflnnlnonllu

rilun-urfitruxfu Inu6unnrrsfi'jr "Paralysis rype n- flio "Intermediate syndrome" druiu
- - i-rr, ,i , ^ ,' I

fln [n10{n1:rnn u t[flR]lryuauui luyt:lu uts rto?][nnnlnn6ulfroa1u lnurq lsr5rlru

Moror endptate lioilarurl:s aryrqnrirnrurrnnr:dfi ect,irurulrnluria.: cholinergic

crisis firitutriou R1?t "tntermediate syndrome" rflu arrnqfirirlt?firhudo rorf,orn:io.:riru
rr ,, vt Aa r, , i ny orlu tn lJ?1!&ttfl lllt0en?uRllfl t?eyltl ACh lJ1n 16ua? ua!n'l?cu 0sfi'tu 16[o{]u r'ln 1

r-: drjarri

(7) : E UU li?1nua cri aon[6on (Cardiovascular system) norio

:yuu#?lnuasfiaon[6ono]0rc rfluqnf;'In uo:.rt olntrn:edu AChR d,raosru^silioHa

m1rdo!0rnnttflrultdurxa'lld rdu ri'rlrrdurie niorirlordufioi'{u?u (venrricular

dysrhythmias)

tirr:-ilHnlnun:llrn ACh riuurj,rldrflu r :yuc 6o (iriu

rurr{no, 2552 : 56)

(7. l) r;Uru:n r6nlrnnr:n:cdu neorn rir}?fi rialordurf r
lquoroovfi Rreyoarrtdulnfi na.r:"rudrtnrioLifi 1d

(7.2) rzatfi z n-alordu#r d'rorrruial6unt?yn?1!6u

lnn'ndr rfl uno lrnnr: n:r{u mAChR (Inulailrs M2) nrrnr ?nnalub,lfl rrirhsvnu pn

intewal pmlongation rio Arioventricular block :'rudru lunrlnirjnttd:J'lun'u o rn

oo{unulur{oarloitrfiif;rr:irrrrildrf,uriooas rz ryirrfu unr{rJeuri:urdlnfiufif;xo:
d 2i , - c q v< , !, d.
ri r rfi o'irrn-nrilu tlntl atu1 ilr i'oi]na j rlriu j rurTlor o ryrf, unnnln nAChR d?u

(7.3) tuu!fi 3 R1?! QTc prolongation Polyrnorphic ventricular

tachycardia (Torsades de pointes) Iauru'ir{ilruorotcfintas eTc prolongation 'ldriouo'.r

rdoliotlos 40 lrfiRt?r polymorphic ventricular tachycardia rwldrj:srj:ro rrachjctllt:o

nronrruld'ir{rJ2ur1u160srn^aRrrrddu yr:ru,,d,f,u.r'irrinosnulu:yuc d{ iour.rrlu

rj r ts fina t rnnrryrflun:s (Acidosis) rn6orr:'finrjn6 (Electrolyte derangemenr) lrasnl?v

n :'ol oon6ttu (Hypoxia)

Nrurrnnrrcfiuriurnduudr nalnnr:rfinnrrrfinrJn6ujur?'irosf,.rLjvr:ruurifn rrsi16o'ir
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(8) rvuurorirAu aarrcrtac'Ifl (Urinary system) nt:n:cdu

mAChR 1n lrina rrruo Detrusor 1oln:vlfl]c ddl?uuu9l1 [ulJusmn n ruruou 5r ]tu Trigone

uosn #ruru'ofl :an n ru6'r 6 :rirbidrhanii'ufl aar:c 1il1duncfl aarrv: ro

hifi: rur ru 6rn rryrflufiucio1n (Nephotoxiciry) 0rndr:

ooiunulur,loar{oia rul'irtcilunrrlfinrJnfirorviolnlud'fl{roaorfi'ldiuar:luraar

4 drloll4

( 8. I ) n ? 1 ! 
E 

u rrt { (Severity) t o.: n r r s fr- u rfi u u 1r fi u n 1 n dl :
.J

nrjuoofunu )uvloar,lofa fl'llu:.urr: ruo{Rr:;fr-ufiu o;jrirrJirr1iu AChE fiqndufrr 1u:ru
;a A; y J " n l q dfl!n?lul u [r5.uJlnuR 0vlJ01fl1rftt !qRt EUlJrlnullo{ ry{u1 tudnr:rnnR'l'tfl1t0lltlu t0 ..

r, 4 4a hy I 'rrro - ;- c aia
attlln2 uoytflux?n lqflln l! ln:un1::nulYlYtutla ttlnvtfiulv dlJ [un: Ylufl']'llllutl:{

d ' dduoualun UO]fl'l5Yl1l Muscarinic cholinergic [lJUdlu tfiq fl]:91:1011 ElluflllAnlrlu
ornr:ud6{dinlrrhfiqn nuldurilu{rlrufi6linrrsrflunudlrjluu:.:unrn.roqilduru

' :i ' c 4r ao e ,
fl1101n1tUd6.t0u1 R11e!!1Un1[An0{ lUr?UUOfln?]!lUu:{1O.1 ttfr fl1UR',t?v142 lnlnUlr'l

rravnl2yfldlr,rdondruosdouu:.rxuldrioun'jr ua;r;n 1u:rufiquu:.rrfluri,ulrqj
, { ^ , ora .i, ti J ,a tt 4 a d, ;uunl2cttju un0 lfiann n?luiult:.lnnol'IJo.ln fllntnnu ouo.l lu[[t {u ln n{r un15ulnnte
,1,aLrdu {fruR?'rxlurlr.:oBnlflu,fiu1 otirtfnnuld odxl: finrlinr: rlurn lrr: urr:'rro{nr?u

- -:unrndr:oo:n1 lufl odllo:dnlurSnua{u

(8.2) nr?sil-!ud{ (Latent poisoning) rfl unravfi {r.laofi rJ:v5o
1;drriaar:nrihjiornr:fi5oornr5udn{6ul91 ilrf,urnt:n:ro:sd:Lnr:rirlrutor ecnr

(Acetylcholinesterase activity) 1ur6ona6n{tx6oiouos 50-90 xo.tdttt'u!1u (Baseline) uo.r

firJeurilrrfu

(8.3) nr?sl,r^uod1'ttiou (Mild poisonir,g {rJaurirfi ornr:to'r
d - 'o a h, I d ry a

R I ?! rlJu utrnu{lnu tn nc ! Dlnl:u 2nlul?uufl: uc aout nu I'royro{ Rau tdolrnuu
di J .ItrlJo rirarurrnltayol n wldlunl ari:riru nr: n: aora-onnt: cdrnr:rir{ruro.r AChE

4 , ' I ,\ , :- ,s d .en6a{[ro0:ouac 20-50 1o.:RlTrutlu H ?unQllurllruln: t:nnuavfi1ut0i 16

(s.q) nrrsrfluil'u runorq (Moderate poisoning) fitlrufi
J " ,n

01n1: rrnv0lnl: ufln{r}mouRl?r ltu 0u1.t00uun!n11r.l qult:{ u tnlu tflu4Ixuun0ctnu
r 'i, d , : , L , ' d , i i ' eMn un a1!ruooou r[:.rYt?t l rn lu n:?n1{uEUrunl[an rlnsotnytuna]uruo n?rxun?u

5rduRl:r4r{luro{AChE ona{rfldoiouay rGzo xo.rri1f,u!ru {rJaurlnrvnruldErfirlflfu
t 'trs e d 4a rc,fl1t:nu1 llnflln l! to5unl::n!'lolotduy?n tn



38

(8.5) ntrcfiu rfiulnau quu:l (Severe poisoningl {:Jrurinor
iluflasr^ fi fi{rin r fr.r l rnyi.:lu dor rn rrr16urrolouasfrrmf,: n:ronu: rufl rrfi n

,1
nditl nJ=ofl a=1ua e ciouu:.: nrtl:uu:,rdufirinfiiltynrr5olnr:uro1o oti0yfint?yr.lts1o
Y \e --- - ,i t e ' i ettnur n?tn flttn:?n:raunl:yt]{]lt1,o{ AChE uneilnl15ouny l0 1l0tfi]n-u1ru rylruun
.1 da n Inru - i

rduf ?n?r tn l! toSun'l: :nu'lytonn0.:ytut?0 I

2.2.4 nr:nndt{xo.ld'l:oofunul yloaylofalufi quandol

nrsyr:2.1d1!'t:01fl trirrun}flornr:fi fi ar:nndr.r dr6sornnr:ldinorrl
jJ < iy | ,, r,a

fl l: lflUn tml,UYlytljUU lnoUl{Qnn0l l!lnu :XlOldl: Unnnt{dIqn (Maximum Residue

Limit: MRL) dritnunlilunt:r{fi z.r

flr:l{n 2J 5lJ1Ud]:nUf,nfi1{d{{n (Maximum Residue Limit: MRL)(n:syl:?{dln1rolqr,,

2s48)

ioqo"uor:runr'r

NlIIRBf,'

l eat:nnfft{ l nllo{oll,t-t1 1r:lrloldlr unnnl{g{q6l

(Maximum Residue Limi! MRL)

( oanrulD{dlrno I nlaRt

10totfir:)

naoflnilloa

(Chlorpy'ifos)

nnoflnEr{oe N:CIOUUIlU'I 0.1

ndru 2

t'l? 0.1

r.115 0.5

0?ad{ 0.05

0?[xa0.t 0.05

ti:nr6o.rHnen 0.1

fln ]alJuluu 0.05

:n 0.5

ucYtt 1? 0.05

lJulYrfl 0.05

drlu 0.5
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flr:r{fi 23 rlirirruar:fiuErndr.:Q{{n (Maximum Residue Limit: MRL) (eio) (nrurrx.:

d]r15 qI,2548)

?flqo nfluflr.r

nlttRUn,

tunat:nnf,r.t I OtArtOlfit: ullnuatrYrunnnr{g rEo

(Maximum Residue Limit, MRL)

(uaan: {o{dlrgro I nlanrx

r,0{01fl1:)

Ho!1ililj 0.2

ru'oln n:vu'o

ufli

r (ltriu)

rniorluln

n:suo trnv

0.01

lu0qnt o.o2 (hfu)

rndo.:luqn: 0.01

l adn? n o.ot dtriu)
In:fllur{oa

(ProfenofoO

In:illur{oa n:n 5

ruf,nilru 1

lJgll0tYtf, 2

ucul? 0.05

llvlt 2l 0.05

ri'rqn 0.05

du 0.1

nollnqj 0.05

lt 0llI tn.: 0.05

oiu 0.05

ru0dn?lnu{an

N?UUIJ

0.05

A a - ri
ln:on tu610?rnu{

qnn?u !
0.05
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2.3 nr:rJrvrfi un?rurdu'rriruqrnrn

v ,i, m ,

2.3. I fl lruifxlilro{nr: :y[!^ufl ?r!rfru.:
i a a ?arlIUI:o t1lUUIUfi1?1 "n-rlUldu{" flO "anU yIOlrYOlUn1:0lll:Ofl1:

ia e he - ti,ln ' -in:;Ylt ln1 muHna I lFrxtflfl'n 2 0u1{ Ha0 f Ylllu tlJdtu'rtou0n IAuuuou']l0crnqlu
d h ' t e i o - ti r,a r t

fito [u rtnyou tnu 0u14u{ [uHan ruut!n{ :cdtn" 0tnnIt filJ t0n {nn l']n1{9tu01nf,qu
; 9 t t 4t a. t

lB?t n?tilrd0{nyn0t tyn0un?u2 0tfill:ynou fr0 llllruu0u unyllJltilJ:;dtn fill'l
r ' ' : ' h ' ree J, o , - rA. -- tlJ uuou" UHU lufrl'lu1lr:1 tudlu'lto on lnn?ufl?llJUu tnrrnsrflnr 9lfl'r5ru nln':du hr

, ., I

115o tlJ lrn[51fl'DJ 15 oUOn tOugilfiUl IOnrAtornr:rfie ]ouuonlu:rlto{ "n?1u 1ovtfl "
J " rr, c , J , ? a r

(probabiliry) cUid'llJl:0n'lHuB tlllr{U:Ulot ln11 n0n'16Ilog:3 ?'lIfJUU (fiUlUo'1 lfiqnl:or
.i ' an'- J , a f, a tA ' a ^ I
Ylfi0l?01tulnnlutluu0u) n{ u{ (?rulun{ lrrqnlr n01']o{lnnluuuu ou) unn2oul{

rdu nr:Itruuriuiu l n:-l urhidiril:nuonldotir':uriuou'irHnro{nrrluunsoonfly6o
,t t hr, q A - a t
flou u9l[51dllJ rrouon ta?] ton'rdr ncoonfl ?fl: onoulynRuno 0.5 fi;o 50% [r9i1unlr

il:cru-unrrurdullunm:.lqffiudrr:rornhiflrur:nrirrundrrotldodxfinrou Inor4rlduri
d o a a ,i dt , Jt

fl]: fl]l.tu9fi1'ruu lnsluu turn.:fifufl]r flo dn rjlunal{?r:o9r1 rlluou d1r4:uonfl svnou
.i a r '4 , t t r a i - J J d j i r ',71 2 no ' t!11'1]J: sd.lfl" 11l|lufl?llJ?'l rfinnlt0rfl:ot{n oclnnluuurllu d{ytt:1 trJgto{n1:

? a ^;nEohifr':rJ:va.rri frnnron:fifir:rrinldrilir "rf,ur- Inufihin:'rriunrrrr?ru1ufiu'u1!1{1u
;: .t Jrr , i s e' i -Jr,,u flal?floti'lao{fll1:vn0u62lnn?fiu.l l rnu fl1:rdu{ lin llu?'lflaYlocrnallu lulruuou

| 4e e e I - - J < 4 ' r ,4
un{nfluno0tn'l: tt4H01Iu (nltQfi:'l{?n) rnn!u nt00?1x]n0.:fllJ:yflou10r 'tulr.r
t . a ai . t.d ' t,^3

tJ:3d{n" ! 1{n, unHaul.tBu'l utl l!lt{ : c d.:nttntflnlultuu 0u lnu n'l5tdun]u fl:ol
, -'a.,. , a )

rnuun tuoo?]ruufl ?1!f,u.r[?r:ls6o'irtrno'rtirj:snor-rxo'!'n?1rlhiI uou"
,. -:, ;

010on1? tn?l nlrnl: {n?axo{uq!u tu4n?uu oguun 11![du{na0nr1a1

fl?r rdu{ur{ru'nflrrtirorilfiua'ldodrsuriudr ruiosornfirlolad!1nrfiu'!floeion1:d1u'ror

n?1!rflu':1.ru
I rd A totit':1:finrl n'nxrfiu{!rnrxqnr:oifi d rny orurun6nu rnlrulil atu t: a

a v nr, 9t ay ja rrrr d 4 ll d
u5vtuull:o'lo lo rtll11nsutoxaflufl 1::1r t?lJ tln 0fl:tu 1.1: ort49tnl: uuq tJ'lnutunnluaa

rdu narrrdul:ruflr rnflr:Fnurujo ri'rna1:1d;uu1 dl:rirf,nurta{ iod1:rnilu 0n dlr n::!
. '- Jritlnufrtltunsofi6rrn uei6rflu{olafidrrinodrqxlrdRr?vfi[no!uulJll]eull nuruu'lrt

dorunr:ai nrr ldr-unr: fl nnrlrfi urn9'!16urlurjilrara.rrirl#16nnofi ri'rrnn'ld1ufr'ufi

lnuil:rsorn{oaldu1o1 urilunlrirfl uoi{luaorunr:oiri2rr1Hqi nr:rl:vrn'unrturdorrin
9 a ) t crn ih , ' r,

!R?1!crurr0urlauu'1fl 0uluo.:i1fln1: totud rrfrnfl'rulr t!no t rnnHau ulquu nu
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riornoHarfiolxii'uudornr:'lilquu:.:niorriu#n riu o1nr::cotur6olrorfiruris
: - - a rv- .l aa 6 i^e ! ' J J .

uon0tnu nltdlJFtdll:o tnSufllqnntunr u l tn n llr9rrruuT?: cus r?0]fludl 0ufr{uuu
4 q d ' c 9 ' 4 o q th I h, '[:o:'tfi509toluot n?ulfln ntu 2 u:5n r:Fr{fln r? n{T1l}.r tlrdlu'l:0:gq tn0u1.:rru5o1t

y i- J < neq !
runn:smrdruqfl nrnfi rinfiurfl uHnorfl nr5'ld;udr:qnnuniul niohi

drrirnr:rJ:surun?r!rdui,fl un:suaunt:vrr.:imureranffi 1{dudurrnv
da tr,

llt;ruu0{Hafl:EI|]JYt].tfl]:lntJ HanRuc}l n0n:5!14:ol n tu t nuou'lt ltu {noq1nlltIo.t

!nnofi ioil:urrru lnunr: :cruun rrrldorr;rfl unr:irn:rs#rloraornnt:dnutur r

^tJor-tA-,laL,rd4rd,.i-?Yrulfl'rd9r:Yl r turlquuuosdn? xogYr':14u9 tul0lsuu [[nou'lr l:nn01ux0{ nlY{urnlJunsu
A-dd

fl?1U1{ Unlrul.tlr0t}l an!1utltut 0lfl u?flu H al t tlfru.tfl oqlR 1fl nfl?:unt: ntr0l'lm1nl:

rJ: srfi unarlrdurlrri (reassessmeno t'rtoiiilfuril6ounr:uiur:r'nnr:n?r!rfiu{1ilill#

lfiuludilnol (orlunl [r!ru{,2548)

2.3.2 tsoYrlo.tnl: tvr!'un?lurdordruatnrx

n1:il:!fi un?1uAu{fl rn'lv{rfl u n:u*un'rrfl nr',t ur'orl:vru^uHnn:vmudo
: 

" t q- i e
ql,n lfluIU UlO {flOnnor1l dl:ln! ntnt:!r1rDrllfr lu tnu url tnuns 'l]0]to{oYrli

^ tAa a tt a , la - t
?yrulflrdn5 [r]lJfl1:dnu1H0{1{rnu.:n 0q1R lYrlo.rr.ranRorflQtnoll Yr.r ludn? ooorrlras

r a t v 9 ; - ire s v.a . j, qy- f, J!qu0!1 n1:0r1t?!nuxo{0tnu2nun'r: tn:udxHdunnumn0 tfi lfl nn?1![alu{uu
i , a A- l , r A

n{olJ:umufl2'ruulrrl uljo'rHon:cYrljrlnaxunoqxn1 !quu G[.1fl 01o.rfl r:rJSsllluR?1u

rdurdo;qn1#rfl uiolariiodrulunr:6'nfiu1otor{uirr: Iauliurn:nrrgirr"t hi'irovrfl u

n'l:rirxunu16:!ru nniilunr:rirfiuEuo : ?ulil6{drrruvdreir.rl l#urif,uilnndru 16'n6

tr{rf,:, 2543)

drldnrirrlruda'irnr:il:rrn'un?rrlrdu{druEInrn rfl unr:dnuro'r

Honrsyru0rRA{rr?ndo!eioqrnlilro.ruquri d{arur:orril{6'nuuunlrfinuroonldrilu
J-

2 nQlll1ru1 fio ( .rfiryrlr j2l:tucrst.2547 : I t)

2.3.2. I n1:iltt[!^unxrrltiiU{tf,{rFulot (Quantitative Risk Assessment)

2.3.2.2 nt: : vtu-un?u tdu{ tfi {qilR'tfl (Qualitative Risk Assessment)

nr: :sr!'ufl ?rufiuui.rrjilrru osriru?u}lludrunrtfinu1fi o1#ur.ra-nfl r:
- ta 3

r 1{?yrurflr dn: ru1r u!ru triuri nr:f,nurfirrlun:vraunr:mr.riyruraranfdar!r:o
d.eiaa,

n:?02nfl19?u tn1.:1 tuun?lnx tn0o'lflutnr0.tuovl'l.l'tYl0'lflldsl:Irns/:0n1tTndouo:?0
a J , ra6 a t9s a, s 4
?lfl:'lvl,l Yl1.l140.tlJaunnl: dl! 15ootu]u tn tnu tnfi 6nlfiqlt0, Hn un;dllJlto naD{ :o

rirdrld u}xlruqafiruto'rnr:rJ:sru^unrrurdurriuJiurordosldil:slumfrfluriouariru?r



42

(inpur) drrirnr:rJ:cr!'unarilrdorrf;lr8rqornrn drrirr#uhJfinr:oturtril: rn6nr:rrirfil
u t e d I "io Y^a
dnn!fl'ld6t[[ntU'lUU U']YlU I tnU0lflUnl: [nUi,0!aYl tt?rfl1:6lUR lUtUttUUt0lsan (in-depth

et,4rl
interview) fl1:fluRtuturt tEnq! ( focus group interview) tUun :?unulvtflufln l:flflut
du1 rriu nt:f,nuruulirirui u (panicipatory action research) rfludu nr:f;nu rlu,,urfi'o"
x ' , ? C t, d aa I h dnJruufll:nt'lnlnrl t'lYtu'lfllflFr: n1:rnuljolarn{n1tn1 H: Bnl: lrfr:'lcflYt1.r d091 0u1{ l:n

aeoe c rr, o, d a h '.ee Aa . 60,.r. j i- Ei.,
fl1 UH t n?1U[liU l?']1 Al inl: tilt:Olt50 tri trlro!a tIunllaiJlJ txllJulR:0{xlnTn?'l

nr:f,nurrio.rlnrflunrrf,nurrfi.:rlunrnfiiorf,.riliuril eirufiriroyl{fr-or:iu rn?rurrnngir{6o
o e zl q Alrrr d a io rr' o

1[fll:1110{10!nrr0rn ]:u]lf,u 010{nr1r09rouilqfl lYrnt l? n15f,nulrs{q n] u00 ln?ru
ea y ia eo a t -. e.e{ | A A

?,n1:n 10tn0{n fl r1{t18fl 11 1fl 1:fl nu t nrn0{-1t1n? t luu d?uxu{10.rTUyu!1Rfl qn
i oyo e u a ry a .t I ; o d. - i

tlto lltlnnn2lldultur[]acfl?'l! l??'N t0 lud'ltJl: otnulo{a nt {nun?]unju0t tuln qa
{"reayonutsnl:?turn'r:ullaluolo{a ?tnt:lt{q Rlnncruun2lut40'1fl1.r61uud3n1llJfl:0ufiqu

9ru'410{ir0!a 6{uulsluuxo{n1:f,nutlrrq RlTtu 11rItRltnt0 fiq:.lnQ!0r?0u1.: turJ9 n?l{r

dlrriunr:flnurrilrlilror usirfl unrirduoHal#rfi uuiqr1461o1 drutolnrjr6'aodrrrura
C r rd I < . ,t ! ,lan ou1{ t:fln1l, lllJflltflflu t ttldoroluunslrnfinl{n nou11{rurn[[9i1illdnrLrunrru'irnrr

Arrdre.taeaiee
u: rll,ufl?1l,ldu{ !!no runflu lnulnn,uln tnul0[mn nt{rla?fl1: dnulmr do{ n ]u 0sno{

. ,er. i; a i { e, . e e e. -trnrcYr-tfl?u8nu lu llas1,ounr{ n1:flflu'}yr{do{?tn1{nlui,o{n lritlrlaciio!ai,ounaucr{
iry . J d e iduuaciiu Hnfr'lCnrnnr:frnurriraorii:'alfiu0!nx!ndoufiudayiiih?nro}J rirl#no

, )A
nrrf,nurilnlrrrilrrfiooo rrnsdM:orirhJrjnr:urliltgurldn:'r1nn'jrnr:1#nr:f,nurrf,orii
.^-f,,Jto'tfltu{l'luu

2.3.3i,unoun15 t3ruufl?lurdur
4t

dR1?0urr {!1nI0.tfl 01uu ?Yru1fl 1dq: ll.H tn1n : ulYlflfl 14 53 ortJ: n'l

ldrauotrr.luuunr:il:yru^unaurdu{oonriu l riunou drldiunr:uolirotixn{rrarorn
rrirulturirr1 lurl: rrmaar:ionrinr : rudlo,rrin:fifr'nffi.rurndol (Environmental

Protection Agency H;o EPA) d:u a'ld

2.3.3. I nt: il :c tu^u fi lqnn rl (Hazard Identifi cation) riuo s u drfl u n t: dnu 1

A A " , A i " - e e de et
lv{ 0Yl nsn oufrlo 1u 1161{flnfl t!nl5 tn10 t du 1t trltR'l1ltdl,fiu!n Hon: cfl un 1u EnRlyI

11:0 tx

2.3.3.2 nlr il 5J[!^unr:dutid (Exposure Assessm"n0 rflunr:n ttu16xo.:fir
j 

"lY- I " . :,
flnRIUYTUlUUlntUtU110rnOU :O A{U]ntnl:nt:n?Uftud{flnnlu
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2.3.3.3 nt: : s ru-ulju la #ufidfiu n t: a ou du o n (Dose-Response Assessment)

6o nr: r r n arldlrflu f,:yrjr.:turar o.: n-r: dlr fia ri'lr ]o nr at o r n r: rn'n Harf,udru qrn rvr
v 4 e, ch,, ' 

j, -"HAny{r f,nmruoyu'l I dn1:]11fi t!1n:! luyllJdoat0 tu!qu0

z.l.l.q nI:otutofinu ;toInerlrdul (nist Characterization) 6onr:

n::orurdnutuE?r1.:r::uirnuart urnlo{n1'urrfiu,rllluud drordo.::ruoraarr

hjuiluou (uncerrainties) uitdru lnoalrJna6'nfqn#rtrfiriuun.lrfio nr:noudrorl.ir
a q r i ya . d 9 d q J . A 9 e.l.iqnfllu t6cl icn0 lfitnnHan:s unoqlRlltx0.lur{uu!tn{oulflu{ln ryr,irrf,uoy6olorfrU

r yAtty I e y
o{Frfl1'l:.J:t4 [n0'ln ] t,uno 11,lgtu

nr: il: yrfiu nr: f,llid (exposure assessment) rfluit'n r:rJ:clruilioin
-f-A-,, ]t ], :, i rre - Iut!10rfl?1u[1,utur,0td.:qnnl! unatqflRn :r11n: rt0ryuuu[?fl]6tu n.:lIu

? t e4.- y A jj dd^lnqrJ5,rYrnr0tn1: I Jruun Ir duridn=o (l) 6u I fl t: drqnn luytd.rfiiinlrdnEru-ario

d{urnflouldi:l (z) riruronjilrufildiil (l) ldiutflauiiln (4) rflur?arututyirln unc

(s) nruldanrxnr:siln Inurirljr:rarrr:nuriri6nr:f,nurrflu 2 uilu1y6li'l 6s (n{dliln

ilsztuvm,zsql ,28\

z.:.+.t nt:rfltqunr:dtria (Exposurc Moniroring)

nr: rfl rqurfl uii nr:fi oyL?{oX ardorrirnr: fiun'a1drfi urn: rfi qe
v dt I o yia"

ruauurrUuioUnrtli,lylnthl4sxlflilnt:ilrcuJ'ud2uiiuuu'irao.r6ndru #{drfio{crnnr:
.r-------.---'-.--- n, ja q sr ra e, r <.i y j
rur lQ! dlu 1:0 7t1n 1:tnu{o{ n !:, ur d! ad ln6tnnunQ! :!rln: flio d{u?n do!fr1:.1

aulrlrnfiqn r:1dr!r:n1l {i;nrlihq!rflu z ii 6o ntsrihq!fin'?lnnauornr:ril.lqld

a?fl011:0doluYl

t) nr:rfl rqlfi drr1nfl a (Personal Monitoring)
A u - ia q rraa v e qr a j

n1:t 'lrt?{yuaufl 0 n1: 1r?!n1t?nfl ?1rJtiJ!itu10,td'lrl.ttodn

qnnrr,fiusinsflillunrjlrJ:vmn:1d:-l Inohjriru"lo',:aoru#drlnnoriuo{Inunr:16u
a . . a n A aAgt e aC.ea?0u'r{o1ntf,yt:lnnauu lu l0 torilmunnnrudlJ t0lun:0lyt6o.:nlrinrJ5u10li{dfr1f,

,l 4 o ct y ! o r,aa d ,
lnt0.r1{ 5ouou?nI: rJ101:.tflrj:s d1n]u lilug{ uBnolnu o1n0s1{45 n1:[iud'2Dd1{ dlr]u
ir':nro rdu 16on ilaaray d1:riqild{ iinfi.:drinrc#un.ir nr:rihnlmlni?R1
(biological moniroring) n111#i!'fi{oA 6ooyl#Hafi1ndr6o.rtiun:rlrfluril u,a'hjarlr:o

o:rlinldrauolil rdu er:qnnuurrru-noroiHauasdidudoiu.ryrfl rulrufi rfl ualos
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il ? o siu ds l u m r l rj 6'rin uiir l rl a r r., r n ri",u., dudu rir u d'r n d r rl r n : r o 1 d rn : r s o s rfl u
r a ht,
ou9r: tuulflrflu tn

zy nr:rfl rqld6'ana r luioan rud (Ambient Monitoring)

-i 
, hr .irr y , r,rla d,6d?!l-tiytlnnflti tunln1Dflt:u:nm tflnal? t]lttn?no 0sr1lu?nftl:

<! e J a - j. , j .!{ - t y y Atnufl?0ut{olnlfl ul H:onu o]uu.:fr.lytryl o?tft:19l.t lt 1ft'l DJn lJrjlrlo{dtqnfltlJ tuu:l'lfu
, q :- .r4 4;i ; a ' 

.i, q
nl l"l nlt [H1q ulruuu!nn! l! lunl yt11uyt11: olu]e10tu: g 1'ln5 no{n1:[r11flrJ!1u 1n

lrqi

odr.rl:finru it.nr:rflrnlfi{oirriofi nrurj:cnr: :ynr:u:nnr:

rirriusn6i!fraodrl Inurnnrsodir0':ria{r'rnrdrfiileiaotir.:d.:n:ro r :rs:yuyranrdusrnrir.r
ae i , ;riudol oy hiHnnl: n: ? nfr lrn neit {f,u ld 6':otirrrriu filqnnrlfi:Jriouoon!tntnI:{.r1u

orrryi:ci'udrlursus 8 drlu.ru:nuriqrlu6n ro {rllrtin}1fild uonornrfu n1:r6on

ao rufi fi 1#infi unnirrfiuoon}lornfi rl#Honi:n: aoaarnrnojou}Jornn:rlrfi u rilld
I t o e4

i ?lJYl{ ign0{fl]u toitdR'Dtotn]fi10t3 m1n]: fr: ?nn ?u

t a rrr' 4 aa .ii
n1:lr.nq!0o ta?'lruu?f n1: mduluao {nlR1 tinlu [dut?a1ll0eu]n

eionr:rir{orya}JrJ:;qndldrYuaorufi6u uonrrnd rioXafildorrhirfludauyrufi6drril

dnruflrroifirfluiir rdo'rrrnnr:rfi daotir{fnocn:;r4rnroldr.r'oultfi6r6'e rriu nr:rflr

:s;{q0!nryrolnrslatrrirhJrintrrflunr:rfiuiorynqtuRr o1ntf,n1uuono1fl1rn0tud
oilutorsfrnurirulrnrintsrinoElSraarrirulrqiluJru rfludu uci{oldrilSuutornr:rihqru

. irv 'rxu-o:-Buur.riroorfrldnriralrudriunlr',ro1#{ulodlndrfio.rrirfiu#ril or pfifinr:fiifie
{ re- 4 I l. a. A s o a 'tioli:-ufrlqnnruriu fir{rrflufr0c60rint:il:su,-uHalilu:!uccl InurorrsotirlSl ru'o

rio1nfi nr:uJduuurJa'r}Jnrnrirfi ornlilrn
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1unrjrufi'rflunr:rJrur!'uilrsrrn:ndlrdurfiorrldiuruon:!yru lrdluqxnlndurujo{ornn15
- - d s r e , , i " , i rl.ea
fl!Hflfl{qnn.Lffulu1filr1ufl oflrra?nonflr:llnra oufl10'ru?1 lJt rylftt flq![du{0e tn:lJ

rJilrorfi lqnnrrlrir}Jryirl: gilrmunr:f, nurar!1r0uil.:oonidrilu

- llxu 61ao{e; n1: dun'a (rxposure Route Model) In uniu J ru,rda
. -!t j 

" 4 e, 6r

l.uuirno.rruetu ao.:nt: n3 n ouriror!'ir t yuiloqrirrliur Euion rlur.rriu n 1n d'r5lu

i'rnorllrJ{rJirrornionrrlrdl{ufilqudorld:-uodrrl: nr:n-rr:orrlurSordncdufiil



48

iinr:dlfrasirr"1 niu lounr:rro1o nr:iu :cmruunynr:d'r fiamrr fiar.rri.r 1un:titor
vd.r,ei.ljov

n 1:2nd!t^rdm lnn r: H ru In Hu']u1ornr:?en3t ufl'lrulirxiiu[ 0ur,01diqnnllJYlfi1u tnrl]I

hjlud'l'::suynaruujr druyrrnr:iurj:cilru oyotilu:rlto.rnTur{rL{urqiurorfi'rnnnr!
6f s , h r. t I I Atuot lt yt'fl1lJoyt:uUicyt'luri,1 llJd tfiSuylr.rH?Hu.tuuufnrJ ?ol [u;1]10 tn?l rt {ulJ0{dl

i- - i , j .i- ", ,
qnn tu tun?nn1 iYldlJr^ldraaunofl uyl 11l1, 1 {nlu

g:.luurnr:druror lnurirlilrcd:y! rorrirrJilrornr: 1diufi .r

, r, y .i f,rgqnflM0lunnEflu tounrrxl nSu:yll1l.rfl111J111,1u'nordiflnfllu tun?nntt (11 tniln

ruu u 6ra o{ nrril.i ourafl'u)
'. 1un:6fifi.rnnnrurjurflou1u6anar{fialusu'o riolunr:

e a 2i ; o et!,d!Hd a1u1l].: nJ60{!n'l:fl'tu?orunocat?na]{llunnlflnu n?ou'r{rau lyroyrns tfi tqluln

torfirqnnudlnrrenrnri'l oydolinr:6rur tutetrfl(l) d"lai!(2) nt:qadlyn{A?xfil

(rdulu:crjr{nr:oruriruiodxu'o) (s) nl:fi1uh {ornnr:rJulflou{ornrflrfiorornnr:
i- -... -, . < u tA--, !! .. - .-^iao]uu]fln!?) (4) 5uljry luflrlr:odn2 dlJnaln0uluu (5) nltdrJr,rdYntu? u{nuouyllj
, & ! ! J a ' J tr ' , n 4 y

nl5uullJouutuu otnuufl:2lJ[0]n]mt u0[ii1n?0nu 0ul{ l: nn]x0&9r0{filu to{n1:tno u

dor"'uoiodu6'uiifi#rfiadru rdu nr:urulorordr:ln:rfiu!o10rir1#16olsrildiloo

1u1srcdnr:iuil:cmruuirlilh;rio1#r6nInu

i , -;ntt'l.tft 2.4 Hu?urlncnl:?nfl tqfiR'lu lun?na1.t

o2nal'r ntt2n rnirufli

orn1fl rirnfnto.rfi.rqnnrldouriauriilrnrxiorr?axo{o1ntf,

orn1f, rlirlrn:ro'!frlnoorlsioNileuilirrnrlo{o1ntfl

u1 ul unlondtflnfllu9roHu'ldrl:x'lgr:l.r:ou'ralo.:u1

01fi1: Ull4Ufrl'0.1d{flnnluno u ?uu114u fl10{ 0'1fi 1:

,]
mgm

ppm

ppm

mgfl

Ppm

mC/kC

ppm

mC/kC

ppm

nu ul unnotd.:qnntrJnoru-)uu'trunlo.r9u



49
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ED

BW

ADD = CF+IR*EF,rED

BW *AT
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fi oroldiunr:dufic J.rry1#luriuaoudfl1u lunr::rqrirto.rdrurJ:fi 0;1#lunr:rirurarur

utu'l0r1r t9:u
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n1:n] 9l0nuo&10{ntrdtt}td
.Lo. nt:ntHuaf,n! gtoid rt[?o6olJ

vt'l.lflltJR11,1

. n1r6r14undnu ;nrilil:srrn:fi

o,)nt:ntfi 9tfitld nl {10 tnt16ItJFt6

o nr: ao rioarraBuuri{ritru^n

fl15[n!

. iadrJrid

. tdumlnnt: fl!HaY

n?"[J[MU

10{n1tfll]llfl

st9
nlu1j:O 1Ufl1::1r

rrlE:1{nt0

fl1:d!Hdn1X

tdultlimnl un

,|rild 23 n:g ?uflt: tct!^un1:d!rid (US Environmental Prorection Agency. 1989)

(l ) nr:61fi u6finuorrxo{A{u'rndo!yr1.tn'tuRtr
It,dac{.ieadr.i--AyluiJunouuouuufl?lInlluurnEno{!n1: [n r?ut?lJi,0{a lnu?nua nu uslo.t d,llr?e 6ou

Ja , i, ,i ,
mr{nrun1fl fi rfi nlldrriolotirl0'rionr:nJfi ouurlalenrxunviliurorto.rfi .rqnnrl lduri

(l.l) dntfiotnlf rdu qoruni nxrrrfiu nlrfliluna

(1.2) dRltrllt.:onfioliyrur rriu nlur$'luavfiamxou

(t.3) dnlilmr re!'nranf rdu drunrj'ruacfi d{aR1ytfl ?t!q{
t),

nll 0{?tu Yl : ?xYllfl'11!a1nt0u{

(5.4) dnlflro{rir lduri lu'nto.rdu fl'lurflun:n-rit.:

(s.s) anrnrirldfiu ldud fiavrr'r nruf,n unyvu-otolnr:

(5.6) dnrildrer'xdu lduri su-o dor:rnr:'lra n:rrurdutol

1no

u1
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ruu ri r t o,r do r n 6'r n ri r r r1r r du 1 dr r nriol n rf, .: n : r 0l u'r t o,1

nr: :gtn^utl'oldu (preliminary assessment) n1:9:rocoltt dl6tru-n (site inspection) rfludu
I I ,l ry 'rnr.irdo{n6u1 oro'lirui nt:d15?nflnt nurraufirJr"lrtlou (drfil R'l1r6iluyt'1.:otn te

44
doryaar: aurranneranf uioronar:torm l !: lxn lrfi riu'ldo{ {ilruuJ'uori rcdo{r o

ei , a
rirrJinurrrn{rfiu:rrtgiruirrnr:fiurrurydrL lrriu r7nqnnr:fiimflr fnoonu ufrao,r

.9. d.olnrfl) 01n1[ u

(2) n r: riril u a frnuor : n rj urJ : lr r n : fi rfl u n {urfi tn
&4

rulunr:f,nurdnuorsro.:tJ:yvrn:fi orfruotilurirror xiolnd
, < r: 'nultlJn{n1tun!a u tn0ig9t0{!n1r:?ll:2lJ10ryn tuelunltdl tn[[n n lult u.tylogolflu

i. ' 
ja ronuor;10{nnn::llltllt ltatnn! :Et'tfl:uoutDJfl?lu 12

(2.1 ) nrsrr!ii'urxilrfi o{ru'orfi urrYrrrfi .i'rirrfi6
d.

rilun t: : ;tlii tuuri{rras fi amr{r, o{n.irlil:yvrn: fi fi
s tro A .lonra'liirnr: dlfr a riiorfr ourildtur {xs.:u .il,irru-n n{lr.l: :rrn:fi o{luuiolndtiu

- j i , ) ! e . aa
rrfia{ n1lua dl:?ru!ln q6u0u!ft?lurdu{non'l: du H arE{mqs u oflnlnuunEgtolfillr,to{

' i " rr r l a hr , r ar J j e aenq!floqrl{ lflaoon l un01nf,!}rdftl: flu t6 lyu 4u: lnn 'ln! 
ryu: tnflilal 0u ]tro

a a t .iry ^ id ^ J y.io=
Hnnn0rcnrngn: tn01n:l ?ory[ljuul4o{n]]ul.td], uafl u t ?lJm {{ ! tonldctu}td tlJoulnq

) a9
?r011uT{u10ln :l?gruu rlfi a{tlo.tt o{noln lnnln

(2. L l) nr:160ulrruild'r61ru'n

(2. 1.2) nr:dr:?n:J:cfi n:

(2. 1.3) unufi mlql'rr anf nr:1#rl:slulrifi 6un r:ds
e 1 . i.i

u'lu 1: 011 11 5 0rrHuYr0ucl

(2.1.4) 10{an]un15 :su't

(2.2) a-n u il E n r : l{rj : y I u ryrifi 6u (n : 6 fi fi n r : rl u rdo u

ar:fiuar{n'u) uiu l#rflufiorfiu n1rilloixrinltqe!flrfinrr! nr:rnufl: fonr:
- I , a oy.io euu'nu1nl: uonn'lfluun&no{ n1:u1nIt l.r nu t u:[?0t lnut oljufia{f]'llundl:rl 01ru62u
q e/ t e A4; a i a s " ;J e ; c 'd'l1r: ulll.t 0{l ouamn qaflo nt:[uultrlJll:[1 la0d1t'] 0mn {1o,:rilu ytdulx[6nrau

fl?lrdrrr:0ry druq:fir Enntrrn::r,fi;onr:l{rJ:clailidu1 luuirrorlnu:ouuil.i.ritru'o
! ,t aet < /i- h, i , i ,

uon i ]nu01i11'110! nl,o.:n1: tnu:c lunuYlnu tnnln uHuyluu{[lJfrylogolftu r0nd'l:iln
r i! y i - / qrr s tAo J gt a 4lru'ruinutrrnltyrlflu?1o.t uHuytyll{QltflldBrfl1: tru:c turu nu n]t6{u1u[t01tlttorlHu

Yloul r]arn1fi oluYt-l{01n1fl
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u orr s / i^ntufiotnlntEqnl: liu:s lufful0traull6l'l r car0 {

^ ? i; I e 4rr s /ia
:sqnnfl::!1o.:!quulravanuiuunnfl:s Ytrnu?{oinunlt lillj:s tusuYrfiull0ovxu9r

drlnufr'ahlarlr:ovr'o r:or rldhiurnlnuhjdo'rorfitlrn rir{oryafi rwu1n1 rfi u r o tfiuoatu
. - J e i , a-r 1 t011flnn:5r tolnnxu tuYrouolflu rlnf:n0 H:ou5[10ld0lulluu1luln'l:

nr::!udnu uro.:nrn::rudtu-t:otir16'6'rsio1ilfi

(2.2. t ) fi o r: sr r da ri ru t o.r rro rfi rl : v lrn: n { ru rdo l ld
ia i ' ' i

tuu:r?0r !fl11!rdu{non 1: d! }rd d1: u n?ou1{rnu o'ru:tnlntnquldutmlnrsn'l}t:o

rirlrulul:wruqndrfinrru ssuvr?arnr:f,!fidqlqefidurfiqduHa 60 8 fellr drrflu

: r us[? ornr:14r{rurjnn luvrrlnfruriu drrl:scrn:nriurfiulodueilufiru:cu3r?drd!fifl

a'ranfirflutlld 6o za frilr
( 2. 2. 2 ) r,r- 0 1 : E ri r n' r n : : u 16 n du 1 u rir u u o n rJr u n i o

d s, .i c,yr.rflo{ 6?ou1{rnu ayrflr'nu rurirrin rruilrrua lrirfrncl.iran trn'oufr'1il!nluorn r: lulorc
i , e .t i ,
vl fl u.:1u fl o d:1 I 01! lnt?n1Yltflua0uu0n01fl t:

(2.2.3) fii1:0l lirn'on::leir'r1 inr: rilduuurl n{nru
/| rr d a , I q 

^ 
q ,qentnil:0t! n?oulfllu nnn:tuuonulu 1j1{0u1{ruun0n:trrq lrtuqQiou(rtu ?lu

i , - - J e a n.A d <ul nn nl) ualrftwlnaluuoulr:ollJlnn[au:efi?l.tr?ttflQfi1r't? llrYl'tu0{rflu?flu tnnu
sy j t ,t I a

uu'l IulJYl09tnuu0nuluu00n { luY'l':qauu12

(2.2.4) fr-0'l:orlirurri.:6rrunran^sfuqn1#il:; Iuilf
InonrjrrJ:wrn:nioti drurnnr:uir}llurinsrirneirrlilld#ruotir'ruIrr{?n 6aodr.:rdu

16nfiorf,oluuirrsniuororirtJuiuluuinor6rnrirrniorJ:crrvulu#o.:6uorrr{r'hJrirdni

r iofl u rr rlu r:'raoniu 1d

(2.2.5) il^o1rol1dnsilvil:vlrn:dfi 6vrrnaeionr:dufi'a
ro ,s , t a i , i

fllou1.lrxu ufi n.tnltuflunltu0g lnanuulu n1:nlr5omfrnllaltllonl:uuYlu lfllt 1J:gYln:

nrilrfi u'riuurbirfi ociilil:cmrurJarnioan{rirdt'l1dlufio.:6ulrnn'ir:J:clrn:n.iudu

(2.3) n r : fl- n r : 0l r n r: 1 #rl : s I ulrit o l d n-u lu ou ro n ldud

nr:x'or:srljr6on::ufirfiurtirnr:1{rJ:slurrifi6uluilrpiuinrrrrflu}lldyiolrj firs

uJ6uuurjar}Jnr:Lnr:1#rl:cIurdfi6uluournn irodrrrdu tirirld6ulurir:ordfiurri.r
. r,rvcv.i a , :i -ilnn-uluihlriuhilildur'orfluunrirrir6lurifiqornryr6fiarur:olddlld d'uiu nr:1#

rJ:slumitosdrld6uriurflurfrdr,fifinarrrilutJldau ,uno.,n,iudo'rr.r^or:0n6.:nr:ld
/i^;-,;^l

lJ:E tUlUtO':mn YlOlnUnt:[1l0UU[[1J 0{ [UOUlnB n?0U1rlru 0 10'r0l lUtt?UUUqfl n9 t
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rfludruoEratnn::ru fiovfir:orlirinarurflu}lldniohifi'rynnldrfludrufiotiorfiayio

n-',r rirn r "' n-',, 1, uu "'o"

I n u ri'r }J rujo r r r n nr : 1 drl : s I u mifi 6 u rfl u fi otio r f, a

rinocilonroldiunr:dririfl dr:qnnrlq.rfi qo 6'rriu lunr:fi tr:orljrnr:1#rl:ylrnidfiu
o 4 a du -. qr4 j , q zi er u a,r, - - :tu0urnnsrnJuuu l9n!n0cn9dut r u 0qotfiur oIo{nuu1fnt: 5 rlriunls du{dri 1

' dr h d , .i^ o & ) ,
fl?1fl? uJrrJu0sn ou li t:flet1lt nt5f,af,u?1 nu luou lnfl0sttluyt0uottiu otn$s
h' i^a - J- c ,r' 1' ;hielrrqalnnrrnfi6uluuireoruTuirurnrfinrrn ueidrdolnfifioqiluihlriurJ:rrfiuud.:fi

nrrlrfl u hll#glff orod'n fi ul#rfl ufi o{o rfiuld 6'lotir rniu tiruirrmuJu rfl u l: rrru
,l r4 ,, ) , a j ,.i d, j

qa3r1 n: r llunn {ou tnn01u1l0u0 tflu llfll9uuo t n1: nsnn[ duurllu oq0lf,un{un?lu

rfl uhJliar uddrn''rodlurir?olruuyrfi ?i'r'!lnaunvi :smn:orf,uotirioulrnriofi o'n: r

" 
,' . :

fl 'r:rnlrer'r nl5 !rr umooo'raoluournn6rinrrlrfl uhJ ldd r lu n:ddnr:ldfi 6urf, o

fumurnr: rryior',r,flrl,L1dr,rnn'ir luur{uirrororrfirrelHadrdolddrnyhiinr:

nJduuurja.rnr:ldrj:ylumiluou rnn6ld

6r riu 1 u n r : x' r r : or li r n r : 1 drl : y I u r rf fi 6 u 1 u o u r n sr

4 , i e .., ;d , ! y ^ e e; , e .i" - isy0llJoulr l: nvno{olflurorJa !ogt2lJ?l{t oRalflu otn}tlyu?ltq fl n{{0rlnylrhnruytny

drulunr:n'nfiuh lduri

(2. 3. l ) fr'! rn'o.: r o r fi.r n inr io#o.r iu fi o ruas { n r: ld
nr:l#J:s Iumifi n'u1uou rn er

(z.l.z) drucluil:yrrn:

(2.3.3) uu2Ifl!nr:1#fi 6ulurLimorfu

odnl: 6nru url{orau r.rodr rcuanrl#rfi urfi urfru

ioXanr:l#rJ:rIuyrifi6u fiLinr:ldrfluioa1rJ'irnr:li:J:vIuryrffin'uocrfisdufliohi

lnntunllJuu

(2.4) n.jriil:s!rn:doufi do.:l#narur{rh nr: mumrurloru n

^ idto.tu5raorfrriluundlrirru-alarlunioinr:ilurflou nvdaslunr:nor:on'iln{rrJ::lrn:1n
q .i I ; , r t,- . ri d r ^ 

j
lnYr01$ufl?lrjldutnofr1: tatunt:duHanJlnoulu0$Jlttnun?lu t?q{ y{qnn::um01n

rirIJ{nr:ldilar:n'uqrdu niorJ:si6nr:d'lfia1uiloqriunfo1uofinornurrirdul
.i-s j ry , < e aa a aa,ulnou nE! :lt]n:uouyllj 10n1drflu{d{ t6[rn [6n 4qro]g xiu tun: rnuas flq t lfiuu

tAo< : - , ia i ri a r, , dqn: ltdctYrr., Itfiltot.r flEU Un?]![dut{t [uo{n]n[luultHul0{11qnn5:rJ tolrfl [nn
ds j q. ^ ! A A- f,- ryo y !, a.i

r1'r:lv1, loflldmnuduHdnlJ :?uyr{qnnnoudl 1r:urJ:yyl'ru nlm0u tn tulronou torinll
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i,l
rJ onluuinnrriurflu drururrn drr:-rnril :ssrn:fififl2rrtrflu,iflr ruainrn rn:unr:

ry ' ,dc a hrs
aluNdrYrs flnfl ru nlnlall a iou lqun HTYllt'ru luotYllyllr t0ntd t9t1Jd]:uuHtonT olriuou

1r,i'lrlru',rrq"alfl nr:r, rfl udu

lunr:riun rn{ur.l:syin: fi fi n21!rfiu{0sdo{fl 10i1ufi il{
ffrirtorl:rrru gudlfinrf;n l:.:nurrro dorulrurura prru{qrorq drufio{orf,ofifirdn

u.ln Irouluqrul"nn::r rfludu d.dor#uunuriuxoolnd,rrrlrrlrrrrn:uiorrnririaa{ru

dlr1r6uqx

z) iui z nr:du fi rrdumrlt osnr: dlfia (Identiffing Exposure

Pathways)

y e v or 6 t, A
rf,ufi 1{n1:f, uHn tyosulurduylr ryrd'l:[RUfl :0d1tqRn1!yt'l{

qe t J t - ! e q q 4 e,
fl1UR11l t1nlnuH n{n.lluOU'lq!!UUUun 0s fl U n{ U fl1: ?ln:lC11[dUyl1.r n 1r 6f! Hfl0{nO{
.l s , , c - " , iJ -rfrol lu'rioU nrr?t rirrir ru-n ar:a nn r! rilr {frdr vu-at o.: nr: rJ nnrJriourjfr,ru:n do u

,'u,fi'urir,,rrriloro.ril:ylrn:uac finuuyfiinr:rrdfir rnion or:orrrdumr.rfifinerudrriqeio
aJ

fl 1: tn: U d"t:lrUXO{!qUU
: ,lr r y y - - J t ,
tnum? tuatn? rfluYt l{1otn'l: duHduu uscnoun?u 4 dzu no

a r ,i , , - i(l) u n{nllunrtouna tnfl1:ua6 n0u1dr[[?naou (2) 9t2n01tlt dl: qnR 1u t. un]:
Atarrnfioudrurionrflnlilod (3) 1ofirl:;rn:nrjlrfiu.rilontari'lrTe firLfranaxfignrJurflou

uac (4) rio!m1'!n1:ft,rid (rdu nrr; :cynu) u qndrr,i'd 1un:6firi'annxqn:Jurflou
z,

ruo r0rnnr:unq aourorrdr:anflrulua6nororfluuilri{ri1]finro{ar:rlulflourin'rnarl6u

(6rotiruriu 6ufignrJuriouornflr:raifi;'rlfiaornrfluunti.rdrru'n1#rn^nnr:rlurdourorrir
ir,- . io o rr. . . d : d - i , !lnsu t0ulH?fiu ]fi) luu'r.rfl5un?ttfi n{n]luffro't ([nu o{lfiu 1d1:[nu nuytgnilutr]ou)

rfl u 1 n dl fi a Io o d 1 r; lCrJ n n rJ ri o u { dr n a r r oru 1 u n : d r f, c d rdu m r r n r : dl ria o g

rj:snordru (t) uuri.rdrru'n (2) t6#urifl rras (3) dorilt{n1:rYrreifl uetn{o.rriilrunoil
:"
u-ulrutorrdumr{nr:dl,frduiayrJ:crnn siolilfiocrflunr:oiurunrEU'lunt:irfl:tr#
i y A t s s a e ; a /^ ,^ . Jluoinul o:yljldlJltl{tn1:dLr},tdtrasraonrduy|t{1103111 t1ldnl:'ltn:1sfiry{ :!1ru luflunau

fiarlrio}l
(t) nr:riunrurrilrirrfi nuasfr:nnrr

" l: i J i
lu1uu0ca0.r ulurufi1ufin{n'}run10'rd{qnfllr,'t xnm

rflu}J1d Inuorfiu{olarisrr.rnfildndrurr,drluoiu"oufirrtr ornriufrfior:srrnalnnr:

rJonrJrioo{fiurrndorun;danar'rdrfiue{o.rri{luo6n flolfuuavournn Iauunri.rrirru-nd
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t ! y - ; < 2i " ! irs l' 
^ u .i !:ouuo nlnuuno{ il5tu11 rfl?nnllYlnvluudoululqnlS lnludl:uufloov 15 cuidlulllfl

& ! J,,-- v a ,' t
nvr uolnlfl u't 500]y t: y:oI1{n5: tultn?nnl{ tYu nl:d!nd l lr.ltYu l 14tolljltl

t va a , i
:'rrnrulnun:r niu irfi r udu srr:rrfi 2.5 uderufi.i{ aoilrioudltEnnirfir,lu oorrav

nalnnr:rianrJriou.q rvuriii{ri1ru^nfiotiriufi #'ruiu nr:rirtlorafiint:rflrnrutruurniir
ad

a!a n 1u et ''t ult u {1s.:ufl o r nlru6 nv d'lu1un 1: iln: rcfinr: il af,rJrio uto r fi r n nn rl ei

.l , .y J.i- J , o e a J a i - J 
"rirtlladB!16 yl{yunntuutuA'] fit0rlnatufltomnsrn9'uu luou lfrgl 9t10u1.:lsu

t 4 a o 9e @ 4 a I 4 d
n1:tjuldoul0rrnu Inafllj0rrn!d1:rn!rn] uon tfi :1u?10{lJu (c'/.lrlJu[[ ntnlI fr)

oi0unni? (nalnnr:rJnnrlrioo{fi.rurndol) ddu (6rnor.:) uonornrfuocdoruillo'jr
' 'A y , - c j

1dx'nr:orrlndlfre:'rlfiiurdrdrru'afi fi nr:rlnnrlrioudr:qnnudfr {uandou rniu rirrflufi

- i., .ir ,rrr, a ^ ia , ir nn{ 11 no{lurYl tu toHrn0u uoulunH:00u71!n1:uu[rJou)

nrn{d 2.5 urd.rrjanrjriouar:flnnrldiluilouuoennlnnt: nB riou (US Environmental

Protection Agency. 1989)

fl2nal{ nalnnrrrJciouqii'rr?ndou ufla{ntt o

o1fl'lfl R1:: srltu x'unatolnrnrorrfiu rriu ilorirrin vio vio

u5r20rmd1:rRU ndYtu

n1:{{nr! !rulo{ilil -^ i, ,J -;nr6ufirJurfl ou nrnrouAufino{15uuau

u1fl?au n I t: 3lJ lU U'r fir6ufionrJurflou
i^ dfll: h1AHtU?tU9Ulrl :vU3

!c' aJ e<r
ul0ue 'lnuoulun R15 nfl:o:?101o.:[fl11

fllttnl|

ul lnnu n1:!y
a A q tere ea - i

IUE UH1AUrl:oflQnH{ l'r lnnu Uorn vl

rlurilouar:rni

nu fl1:nv
. i q hr,or^

llUEt tUH?nUr: Oll0n n t1 tnnu

n1:: JUlUU1 6ufirlulflouar:rnfi
i^ a,

n]: [HnH]UYtUnUt U:vU3
iv a L e 4utaunlnuolun n1:flnH:o5't10{o.tlfllJ

d1:rnu

nr: f {n: y nl uxo{r.lu H?AUYlllUrllOll n1ntO.l[dUYlnOI ['IUUOU
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nr:r.rd2.5 ufiri{rlaoilrioudr:nnnrrdlr ouuasnn'lnnrr norlriotr(oio)(us

Environmental Protection Agency. I 989)

fl1na1{ nalnnr:rJrioaqj?ru?ed6n ufia{ntt o

nvn0u nr5:surudr nrrlflaritu

ltu6uruu:3uv

4a4r
u,.l?10{n1fl10 ildu rtu uou'lun 0 flto
- i . ,i - ^ iuil? fr dr:rnfr unrifiu ilrn-ufionrlurflou

i, a 'lac'-n1::?ryrdu1to6u rirki6ufinnrlu,{u,

n1:rc ruyuufi?AuH;ofionil,r1i16'6u 6ufion

uunJ0u

d1:Y?R11r nr::-lr{r (nr:dlfia n'}t

iril:smru rl15fi1uli)

e o'^ ^ jeyo a j
RU UtH?nU flgnou u'l tgln fitoolntf,r'l

ilurflou

(2) nr:ilrEru'unt:r duuanrnuosnr:roaioudruludenar,:

1 u ri, d,fl u n r : fl n u r n r : rn nj o u fi .r 
u a s n r 5 ril A u u urj n { fi

^--- :--J- c ., ' i e tt tA
0ln0eln6t u lun?na1{ n0uyl0vri tq:1{n1utJquu .t{ncy?ulunl:rilulun t: d-uriflluou.tR6

uay,Jrulunr:rdorlurrloXaunri.rrirru'oriuirnarlfiilurdould'nr:irn:rErinr:uJduuurja.r
-.- ----4 ,t o' ,i 
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rrrr <v o .lj[[avnl:rfiaouu'rur,0td1:nnn1!u I D lliflMt0:3tl 16?'l:.in?nn1,r]aytrfruarjol unt:nrer:

nnnr!!rd:l:rrlnr,rlrrr.lr ;lrfu trrfud,{rt:yruuocdo{nourirnrl.jr fiar:r;nnrllu'n
lnrn'ndufiurrirrirru'nuoclud,ruandol r6ndulud?norrln1uilnIfuuacfiosrfiodulu

ou1fln

ntul.r n'{ r tnddl:qnnrrrdl.:'l (rriu ar: rni) qnrlriour{r{

fi unndou ororinaj{eiolild

(z.t) nr:rnajoud: ,du n r:rRnjoudalnoorfiun r:rnadouda

to{frinnr.r rdu rir ornrs Nioornrflunr:rn o'ou6'.rInuorfiunr:lnaoilfiro{6'?filnnnrn

r.iu nr:ruri (diffirsion)

n1:flnngflou

(2.2) nr:rilAuul mrlntunrn rdu nr::vruu fl'l:rylfi'n

ra , -i(2.3) nt:[UnuultJytl{rnu [n flt:unnnllfro.t0'lnuflI
(photolysis) nr:unn6'rrdo.: rrnri-r ltry*otysis; nt:rfiarJ6ffiuroon6rn*u (oxidation) nr:
rn^erJ[^fiiur56nfu (reduction) rfl udu

(2.4) nr:ril6uu;rJyn,rfianrn rdu nr:tiouaaru)ntrqaf,n
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rllu0tu

(2.5) nr5 ds flufrrludana r.:r ur rdrna r rln riou r n n.j r
rly ' A 

', 
y q .l ao- j 

"l0rrn nt:rlrufi?lxlllluul0.ldl:anfltu Iufltux']9t lyu rlfla[ru! ytflttt:nayarrlu
d---9t,'-/,.eao
ar.:rJY'l0lu'l{Yunnuun?1![1lJ1u difl ?tay.tu']n 00u to0 ll,tulyl l

rio X n r fi o 'l tir n r : r n ni o u fl r u u o c n r : r il d u u : rl r o.r a r : rn fi
- \tt 9 y a"ia rc e e -J r, .irnul:olJ't t6 nlnlo!anlun lun'l rrdslft mu0g lu! 1u{olJ a6ludt: rn!ra?l n.l:1rfr 2.6

t aA "- - 6rrc ,iL c,
rI aYn iR1fl1:1urn 0:10{fl'l: lftxyl dlfliu1 rras0n 1u1tnylflufl'15:sruun]SrRaou61u[[nt

9rhnlrt auu:1J10{flltlnu tufl'tlrlan0uou1{ [:
A , , o ^ -jheou0n0tflu0J9to{1,t0'l: lan! Jl,o.:[r a{fl]lun (m t6 n15 1

"l;aJ--luriufi ru-'r) filorri6nrnadonr:r:J6ourula.:uasrn60ua"?1uAru?ndor., un6?odrrrdu

fi nu sr s t o r 6u rdu n r r u r'u lu 6u rliu r or n r f u o u 6u vr:' ti u o c R ? r ! fl r u r : olu n r :
- ri I d ' 4 - i n',- j j

[[anlu0u urcl 0slJHanonl'lRn0 n?10,1at]:tf|ljlt n]uyu9 1tt0:sduri1l6e frflr1crflrJ

Ionrafi ar:rnilu6uryfilnr}JrJurdouldotir.rlrn

ourlna:1drIo:ro16uariuer:rniuaEuilri{6rru's!atr'u1unr:

:l:crr,'unr:rnajou6'etoler:qnnrrnroluuny:yn.jrreirndr.:d?ufiu :auri.rnr:n,idrilionr:
J-dud!d?nrolud'?nnt{ u{6?nat,:ln uonrrnriu nr:li{opafiinlrrihq!uoc{orJanl5

a t, ,i -. J ! -ita:rvfi rdunrlnr:ril6uuuriallunt5:rqn'?nn1{fi rJurfl ouluiloqriuun;luourRn

( 3 ) n r : rlu ?r t 0 n r o { n t : riu r1dr r d c rf, u fl t { ult qj:' t { n t u

ntux n'.r0tnddtu1: 0rur{d?nar{fi rJu rdouuiofi oy:Jur{ou
.9 e .7 ' .,-}ittdr iuiol:J60 nt::yqlnd!frn (exposure point) Inofie r:srljrrJ:yllnr niiufiu,r
,_A_ ..tt, y.q I i a . c. e.v .J o r , je L,(1r:3q t2tra? tulun0u?lxu.t) 0l0riurf,fr.tnattuntolrirrarytln uonnlnriu 0y60{fr'o1: E1

E a ! ! , ja
a1[[1rur,r,0!nq!1J:!11flflra3 nnu0rst B{nin::! luutr?oluu r ?!ftnriuil: vlrn: doufrI
... 4 I i d d . d. - - ! !n?1urflu{q{n2u ?lnl la ?tolnunlrd!Hdnun2na 1.!60illilu led!H'drildu unant:urla
dufiaqrrnrrrru?!{u1unr:dlfi'aq.:dqn nr:nor:orrd.r:,r6.rnr:d,fiefi orooqjuonuirrorfi
q ,. - Js e stiluufiii'rri'rrus frl lnutrnRrrurilduro,:nr:dlfiaq,rqo rryrfiafiuluuimorfilndd'u

..--_,-_.-.A- ; a .i ,q, q 4 e , oufi 0{nrlu0!1flylqa![at3ur l']0tyt0g lii n! a{!1 luri'ltfl:uolo un?1!lriu{ud.rflaluuSrror
i,,froqjritroonlil n'aorir.rrdu d'r:rnfiluu;[?olriuornQailrl#rof,oudrunvaaalfirurrirrirfi

r.i r.: o o n l r un ; q n dv f, u ri! n ? r il u1! {u lu ri'n irir 1 u fi qn
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i,nrlrfi 2.6 ritnt: rn*rsloiro.:nr:r 6ouu arrroyrna'ouehlufirrraodol rracri-lyr-lnflrunr?l

lloJlnuYldlnry (US Environmental Protection Agency. 1989)

?flt tutooi n10fu1u

K
a j a d/

[lJUfi1llrIrYn.:1u1010tnl:rr0nn?10{d'l:lfl ut g ?1nfl 1:uououytiu

rua;dr u loryuqa rir r* fiq.r udnt'j1dr:rni0ro{anrir6urio

ft3flou tnnn'l1n 1:ou ]uu1

K, rflurirfiuenrnrrudrurrstorduuionsnou lnuinrurnro{nr:

[[und'?rold'r:[nfr:sH'ir{s-u ioncnourrayrir rir ro fiql uanl'jr
t"^ ; '. i

dDlnxnrognan nu :onrnou tnnnllnl:oq luul

K
d. '.i , : d
ruufl lllutl9.lt u'1fl 10{nlltunn?10{dlttftury?t ?1't111llas00fl Ylluon

(octanol) u qndrrqa ri1 rc* fiql uflnvitdtsrflinco{dnfiuoonnr
hrd . a dt eu00lnan?lnlt0utulJ'l ooflYtlu0noolllun?ulrul0ttl,uu uaJ

.ref ^l " - t!dM:0 linl K* tunl:Ytlulunlrfl3dlJlj0{dl5[ntuu [ud6?1.11

n11l,d1lt1:0lufl1:

AUNlU

,,flofl'lrlta'luIulanRl'lllt lrl|ulo{d'ttlfl!nacn'lutuul 0t oiuflQlJ
A c, yafiu'11 n?r!r{!iulilr0.ililarfirnulilirnrirneruerlr:olunr:

a3alu olnrlda{?'rfll:ln!0nqnGruuuH'l1o{flcnou unl: ylJut0t
aAa - "dr:rnifr rilud1fi raua]u ryu d'r: solvent xionr:rjciluroltoiu n?

u1{lUnYl l!ACntU lUU',l

Henry's Law

Constant

d, ';riluritfiucn.rturero{nlrrlund2t o'rdrrrai:rrir{otntf,unr l ol

ln.lrrqa fil Henry's Law Constanr fi€r udn{'jrdr:rni0y:rruulilej
tt,

oln'1fl ]nu1nn11n1:ou tuul

fl't"tuf'uo1ntfl

(vapor pressure)

- i 'r6onirarrln'utor loar:rnfi fi oqjlueRtltdrenfiudl: rniriufi oqjlu
d ,a a.i. , i oso

flfl'lyt10.t1rut1{:010.trlt0? 0l 001}lRlJYlntfiun nlu0tt,rtuntt

r,hurardn:rnr:tglfi uro{dl:uiqyrr'oonornn'r uiol{1unr:

rJ:gururir Henry's Law Constant titt'tfldl:[nfi fi in?ludirJr:a1u
. iY. r e I 19 d

n1:oEaluul t60r'l fl1n'l'r!nu l0 qr udn{?'rdl:rnu!r.u? luuYl0u
d r Lt

nnlunlu to ta!]fl
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i , a t ,i , ,! -o tr
9t1:t't1l 2.6 flIl1t1u[9l0tt o':n]:I nuuu n iflasrfrd01r9n [u d lu?n60u tlaBnlml.:n]uR]y{

-i " -udglfl!mfilfltU (nO) (US Environrnental Protection Agency. 1989)

e e . - -inlu a{ntn:Jqlnd!irduo? nsflo.:nul4'troitytl{nl:dlJHdyl

rflu1:116'ri{n!n (lduri nr:irrJ:s ru nr:xrulo nr:f,rifidrrln?nrir1 lnuorfiu{oqndru
- i, i ^ i ' ^tfl'lnal{vllJllllj0ultavnlfl::uYtR1R2'titln6t u lndlJHat luul.i do1ufl1:olol0rnqdrr at

I
uddo.rrrr.:nr:f,ifra1ilr6niu lrriu f,lfia6ufirJurfl ouIoufi aalq.rn'e;

(4) n]::2U:?u{OUo

lroird,ilrn,rrrr:r,do,adldo',nrirrur#onr.do,i'r,
, ,, u A qltr, y . - i 

" 
,t ; J 9 r tu o?rlrn?onu rfl0 tl1 t6[dun l.:n1t flrjHnmd!u:01 rflult1{Td!u:0lnygto{ljtyn0 f,?u

(l) rrfi rirri uunflioar:qnnrufirJeiouoonntnurri{ritrun (2) 1ndlfi'afi nr:dueiaarur:o
^J , --; -Jrnnf,u uos (3) dornr'rnr:d!,{d nt:dlJ}rdf,lut:ornnruld rrnrroost{ :snouln

it tr a , , I I J t a y J tro{nri:enou utn3001lrduyl]{ lxflul:u lnu lud0 run 1:0ll{utcrt[[?t n,:filrun n15 aou

dr:qnflrud ::urnrr ndhiifinuorfruoqjluuinorlndriulrnu rfludu
c' o v ) "'Jo1nrdu 1nnr5 dufiafi alr;:oiri'.rurn 1#16onrduvrr'rfi oc1#

ves!"tunl: tEruunl: f,xr.rdno t lou nnlra2rduyr ltyr.rr{!nfl?: Qn lu1tJ:3[uu [iuugt?1u
- iai ry'
nn!luylrro rn?rfl 1ur:onaoon}Jld na'nJrudrnrirald'urid.rlqdrrudrriotld

y la e, I e ,l tr(4.1) nlt d!HernlnrduYrl ruurJt& auu oun?1rfluvt1.l0uc[ I

fll:t r9t0t ntotutu

n'll udlxr: o1u n 1:

ru i (diftussiviry)

<r r i a a . ;a
rtjufllYl0rlJ1ufl t:lfl noun?1o: trlaQn tuaxn n liytrllulE{rfl n']firo
a - A t e ; ' o'o to i
nTroutuo{!1n1nfl2lur,uJrJuYlrrflnfl r iflu fi ru [t tunltnlu?otd?uyl

rlnr:n:cnrun'lijo!d1:ln!l yln60usTr rirntrterul:o1un1ruilifi
a zi - tte ,l a e ed{ rlfla{? ld1:tR!ng!n'l nnou9l? tn '1fl[uolJfl ?llrlut utrnnnl{nu

nt nnufl]:t llfl11lr

[1Ul'UYrtr?R1fi

(bioconcentr-ation

factor, BCF)

4 ,i
nlufllYludn{1u'tn10tn15lruflntl0tdttlftu u n6dunn:yfi?1{

frrnnr.rfiiiin rdu ru'ordoroiilarriofivfiidrnnrrnruuon rdu

rir rir gcr fi a{ udn{'i1n1rdsd!6'alufiriiinirirar

, J-- " -nlfl:':s?fl lun?na1'!

lQlt'lg

udn.rrira11ufl {fr?xo.:dlrrfl fi lu6'?nar.ifi 6tilun ur?'irfi u#rilorrfiu

rui:tJldotir.rlrnduriuanrno,o.r,,nri.rrirru^a6nru rirnd.riinfi a.r

ufl 6r'i1d1:rfl in.rdro{ludrnorllduru
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lflon a?fln1{tnu2nu 0ffdlJHdroulr-lu

(4.2) ruln{o{ni: dlrjaornrdumrluiur?oururn
s i ^J y j j

(4.3) t on ldYlfl l: fl ut{dn;[nnluu ou! tn tt0vfl'] ruldu rn

dlJ14UfnUniiOUlJ',lnrnunu lu11) rsrS tl llJ0lrduYl'l luuolino lrlnnHntdu?l'10001l n
q ,l a qa

0veto.:u11r'rlJ: srulJrduSulJ?1 ton td10 tfl t: lnnlvnlrvtu{ tnnnl!
c! A t y!

drn iu rdu vn r fi d!U t oiud?fi orrnrL'ir nr: in ilSu run r :

drrialududo}Jorrrilu}J1ri1d rujorrrntts{ounfi6rrfludonr:rJ:ctfiutfiurriunt:
y y o .i d 9i| | / ' t d

nn noudl:nnnl! n21u[.[!{u ludru?saolj firon r5 r1Jli,1 lul I'1fl101onrJqHU oull t:n

' i< ' ev id rnnl:r;hnri'ld rfr{onnilturrn1! rluu0tao{Yltoqorn tnrnuvrufi :oa?ulflruxo{omln rJ]t'
q t .r, .i ,i .iy . < ne a l , i- !
nrnal? tfiuouflqn llnd{ n0{fr]u.! t?rdLrofr0 fl?11r nJullu0u1lln6tlflflltvrluuu0 ]ao{u

- inv' r
a101lfll?l'tu-Iflnu l!olnuor: r{a Yl tnlt0nnon

(5) flrrfltilrioun

ludunoufi 6o nr: d: ilriolarfl urfiurf,un r ln r: dlfiafi
ti , a - idrlul0l rxrln tnunl:rrqrj:snlnsnErrdul n?nn1{mnrul l EnliflnHd n9d!Hd

t c e e o i a , n9,,lrnrl0.tY|l{fl1:filJrld lduYllt tnmQnnao0nnlnnl:lJ5trxu nrn0{:ur{lfiqHa t'tn?u

uonirndudo{firrioalilrduarirrdunxnr:dufiefirFnornnr:1#rJ:vluilifi6u1ufl0lfu
a A a . t, , r /ia e:?lJyr{ nsrflin1fln1r rau:3 rulrifi6uluourflnuunoon0lnfiu doe :rJri.rn!nrcrflu

t t A. J '.,.rl:v tuyuoul{u{31'r4:!n1:n1?ruol0unJ6 l nr:B"rruufl 1:t,un0 ]il (nl:?nil5ulun15duild)
; . . r r, te

n1:'r'tyt 2.7 n?ou'Nu0 lu1jfl1:nli0f,1 n{no1'r

; - t ts - -; t y
nrrr{t'l 2.7 n?0ulr ru!fl1:1t1ir0dl1Jlflu 1{n1: fl!flflYtfluu:01lt:0un4Qfla tunltlnon

fit0lrJtaion (US Environmental Protection Agency. 1989)

rsllntnqurorr{ ro.rfil{ n?nalt fiaviln

dl!fl4

viAirounl{ gnrooRrlto

nr:rJ:vriun'au

nrqflaluntflaaoR

}t:o lrlaon
or, * aio " -n15 lT :C tUrUYr9U tUtJ0lUU

nnrHauo'lf,d
< o ora

nlSnuut lnnunlnroul

moqnlnr t 01n

Itfla{ntlun!altu

1d
, -;qr-
Enu0lfluul tnnu

otn 0 'llJ11r1u]a!
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nrrlnd 2.7 siradr.:uurnr:rirdoa: r#umr rnr: duri'afialr;:ninfolnrflHalu nr:16on

niohira'on (sio) (us Environmental protecrion Agency. 1989)

rJ:vrrn:n{rurdu.r not?t]t fl?not{ uayoo

dltltd

9aaaldunl{u8nroonl o

nrnJ:vfiusia}J

a4
rfiEflalunrsr0oR

fi:al laoR

nrju{o{or#u n1: rulolorlo:su4o
o Jo",-xo{d'l:rflunlnur tnqu

1u :y n'ir.rrir ur1{n r trlu

IY dr:rnfi#dulirrau

ogul l9roudlulto

:surorflu'lo'ldunv
!:1 . o,!,ulunQnuM tan?u

nulrulul:lmu

qndliln:r!

nr:dlfraInun:lfrr

ar:rnilun-udotilu

linoururi.:6rrfinar:

rrafr-uriu

tT 6ufirlurflouar:rnfi

uuou lult:11fllYr

nu'rruorrrirl.rl#1d

nr:1fiJ:g'luilifi 6uluournn

nrjl{o{orfiu nr:frrrfraIaun:lril
-a - i,.

dlflfilJ lunum0q l

utt?uurn{n1luBarl:

!a uuu

ti luuiraorriu orrqn

riaurlfirfluuxrirfi

o{orfruluournn

nrjl{o1jorfiu nr:iu:ymruror

ar:rnidavallurJnrd
'o io ",-0g tudrcul tflanu

rurrirdrrfin!an^u

ta --e..!-n1:fl!flaIf,?u?ru!

" -J",t0nldlnaluuou
A.uln ru0{n'Ifldl:tnu

f,u tn tudM5n

aca!luilarldodr.r
i a ra

Lllfl0uno tfitfln

ouflrlu
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:) riufi : nr : in n r: f,lr fia (Quantifying Exposure)

lutnfi flrJ:yuru rsri rnr: iotu rn fl?'r!6 un!:cuvr?arro{nr:
, e .iny J i " J., J i- 6 dt

du9rdxoirrnasrduYltnn tn0tnlunouTdo.r t6u11? tll fluurjn ymlrllu 2 :3us fionl:
t I 9 q ,- irY-lJ:!lr1 n 11ur1JlJ1U10.tfl ',l:duHd uovnl:fr]u10l,l: u'l0rT tn:u

l u du t o r n r : rJ : s u r n ? r rl rdr du r o r n r r dr,,idfi fi rl : c r!'u
vvr.,tA0caro{:s!fl?1u11utlu1o'rall:flRn1!naons'rn:yucr?a110{n1:d!Hd c[.t R 2'l Ll d 1It 15 o

rJ:ylrorldornriordnrslflrn!x;ouu droorrlrl{nar^ngran{tolnrlnaioudlu uaenr:

ruldourr:Jartolar:qnnttt1ufi{u?ndou {gnoudurorulr) uu1r,i'raorfi6er:Lr:o1#riruru

n?ruul!r?uto'!errqnnr!luournnfiorofinr:rlurdouludrnar.rdaulold Inurnnrcodrr
.ia - i-n,a
ui lun2nnl{Yru{ t!xn1:rfl ]qlJ

ludurolnr:rirurorrliurorfi 1d:-u fiil:sru'u ovrirurEnr, ldi!
dr: qnnurcyri;otir.rdrniuudacrduror':fi:;r11tlu du fiaos nr: :surunl:d!frdol:yq

lugrJto.rrJiuronr?ddlrxorrdr:qnnrl fifinr:drrfiariuir{nrueionud.rilriroirilrinir{nru
, f, ., I r-*

noHu{l.ru?u[?41 (rYu laan:!1o{fll:tnunou l un:]{nlufiutn tan:unD?ux:0 !n./nn.-
e f arr.i< o cr,- t) ;-?u) nl tau15unll "rJ:lrlolYl lntu" (intake) lur0nfllrou1 01nun1t ttflltloucl yru

nlrnlrurfiuuryiriliorduedo{fiu 'rlirrorfildiu- 6.rran.:lun:ou{on?r!d l lunr:

r,irurornrrlirrufilC:"rrsldaunr:firJ:snoudrudruil:ir.r1 ldud arruuhr?uto.rnr:
- ; i -,duHd ofl:'Ifl1:dlJfifl R21lr010{n]tfl!flat:yucl?alfll:anJHd ulltufl:'t.tfl't(, ung:cutt2al

i , , J-
raaut,0{n1: fillo!n?ulj:u-l'tfr101n1ufludn11r10rlrfi n{fl1[unu0rnnuolel0{nElltj:3n1nt

Yl0lifllJHalfl'Duu

- i. iJe ,t ,
Rtufi a.l n lnmftlu l0lfi'l1J:lJ101fl1: tntutr6? ncn0{nnnq!n1lJ

rriuordorfi cr: or rrur ri {ro{n ?r! hiuriuoufi ororiedufiu
, t J9 - tA,.t a lq10un (ri1J fillriulj:tJ:?u lunl5?lft:1sfi1]0xa ,{adn!yt [6n1nn1:?tR:'tufl10{n

^ i t Ad, I e u, A -n1: u:;lr lun 1fl1:1!rn0: {n{) t?lJyt{9tnyt!nont: :y!1oln1: ai!,{ftilo{alfiu?fiun21u'lr.t

' , o" a a , .l . s e1 . e - - o I s tlruu0ulrnl nrr uu:c tuluou'r{u{rilfi: ufllj0]u 1n lunttnoflu l0 stoya0{ tyau1Jfla

t o { n 1 : : c rn'u n r : f, u fr fl ua s n ?1! [fi u r ua c fi r n r : fr a fi u 1 o 1 u nr : i rru u n r : n' o 1rJ

A'o!
fr.:rJ:snoui:o z iunoudou no nr:druaor:ydunr:dlfraq.rqnfidurfina!Ha (reasonable

maximum exposure : RME) [rasn]:f,e ts0lrssuy[?a]nt: #ufia ]eurontsnlrf,!t{'dtuuydu
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(rI rjor-rrr:orrm'e1il

dufloufiio'lilro.1n:s aunr: :gruunr:durirdo nr:io
i - -o , , i . e , - - i1UlA n11!0 ung:3 USt',tntlo.tnti d! H d tuut cYl n: nqurdut dl r ldu ytl.inltdlt fld1'l

-r, , 9 a , ara0n!1 ]nl:u:3tllun'Mun0 Td0iYl tnfla1?u1rra1 tuluullnnc6ltuuntSnlu 2 1unou
t9rv

uoun0 1 u:n 1nl:u:rx10lfl'tllJrulJlurJo {fllt fllJ}Ifl ttnuuluyrdo':1r]nlr fl lu?iull:u lru

fi ldiu (intut") arrrldurr.rrrdas rduyr r.r :c rfi u iilun r:rirurornlur{r{utornr: dlfic
uavnr: dufrnnrurduyrr my'ldn ri r :Iouay16unrio'[rJ

(z) nririru?0lx'rnrrlrdldutoqnr:rilfie

. 1u rirufi ocldoGuruna-nnr:ilul.ruuayrcrfiuxi;1un1:

druaorrrRarlrdl{uro ln r: frlfrat olar: qnnrlfiorrriol#rinfr-u1u an rnuan doufi
I .. , j< I a . i v ry ' e Iunnnl{nu lau0]flu,r,0u nm!n1: lflu115 0rru u01n0{yll u13 du n{ 16na'l?! ]lra?2'lft?1u

, r, o e e j iry-
[1U1lJ lUdUnl: n1: drJr.,rdft0 n?tui,!,iiulqnu tn:u u !aciur{dna0n5 rus[?n]n1: du,{d

q I t I I c e v t a v A r; e ra{uu tuflltutslr10,lfl'rfl1lrJrrulll,ux0tnlt dLlnfl ?nq :gdtR nn no n 1: fl'lft1fl0r{5nu

to.rrirrq6udln.irr 6du fi :ydunru16oriufi iooay 95 xo{ufl atuuut o,rrirro6onor^ncranf
. o. , t r,<' a a - ; o 9 - , j. d,1O.td'ltlflr,) no l utsotuluo{H0flnltrnu?nun]tfluliltua!o,!,iio{nyt,ill unonlt

tlvlvtg:s!1un?lurtuiru u a{x0Uo :?r,ti{nt:urjnn2tullu'tufiavfllrrirnntJl#r]:ylutri

;::?iTl'tl:1'#1r;:;r:rH;'Jffi :xl
lunr:il:slrorrirnrrrrdl{unr:frfia rildorrrJ:yrrorldrrn (r) riodrirnr:rfiutrnnr:rflr

d - - , i. d , rr r
qlrfiu'rodr.rrf,or (z) doryofirirnr:rfiurrnurrilrflrql :'rlfiuuuu6rnslnlrril6uuuilo.tuot

nr:rnaloudrulufi{u?ndo! lunr:il:yru'unr:dlfiariaulrnrinw6ollidolnlun:dfie o.r

t)
rvl0lJ: t tJ l0r R ?'llJ ],t !lun1tfllJHdld!0

(z.t) nr:lirio1n r rnnr:rflrnr Inun: q nr:1ir1ol a nrnnr:
!l q t e e s e . - J e d.i - - i e v$rlflu tunl: :;!'rER?'ltJt1lt1Ufl',l:fl!Hd !nlnnt u tufl t ylnl:d!Hdtnu?{o{flufl lttilJHd

riun-':narlfiinr:rihqllnun:': (niu nr:flfialnun:.rfiudt:rnfilu6uun;ewnouEuy rf o
q oi q - J , , :: . - i ^ : ,tuntu nltrHlqlJrnqlu 0l 19d!Hd lnunr{ (tnu u o1l lr{!r4 rou:120t flan 1 5s 1)

tf A , c v I dlt rl e 4 dtn{uu lunltfl nt:0l.llduyntn 1:flllfld i,0{n lontnnl:rr,l1qu (n1:?n) 0 rnJuR't1l:ulJ10l
, I - - ;4;Io{fl?lun ljlunt:duHdYl9 dn

dunoulunr::J:srurornrrlrdlrlunr: f,lfia 6o rirnr:
t )ty q id 'J s

:?u:?lJ1O!Am tq 11nfl1t [HlRUytUOgyl { !A tnU 0lt ln'lflnf]u01c10.:Irfi n {fi1[un dltTru
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rrayldurr{d ourirfll:d:sr!-u u r.rR:Jlorrdrrflu#o rurir{oX at olfrrnnnrrrorn6'rnarlrirll
4 ', . '.i00n[uunn uoriFrllJ9tlufi u nmm'ln'l:d!B?0u1tlt0![du1l t{n t: d d

(z.z) nr: l#doXaornuuu d ra ol 1u n : fi drfr edurn'onr: ld
9 j^ d t t to 4 , @ s j -l0uanlnnt:1,^ltq1l[Ytut0u]trqu?0N tljtl4lJl!aM[nilr u0t0i0tfiut0ll0ldu?flxn1t
14 r A , r o s | ,' q

lu auur ru n {r IdE n1: lfl nouu'lu10td1:Rnfl ru tud{11?soolJ:']ljn?u lufl1:rJ: gr10rfl?'ll,[iJ!,[u
ai o e,nr:duHd fl50rcr{n1: t ,ouoi lnfll HlfllJlnu{ou1{l9u?o1r nJll.tlJlsdlJ lduri n:6ciolilfi

(2.2.I) qef,!rino{nu ovu?raorfiuqnfi fi ntrrfl Iqu

(n:eoin) lnurqxrsodr.:odr': ur'o!fff,rrridogjrir'rlnoornuurirrirrfinar:uafiu urinr:ld

ruu u d r rio { ,i r rfl u 0 s do { yr: r u n n l n n r: rl n n rJ rio u d fi r rr.: n do rL ua v n t: rn aj D u dt u n t n

ufl n inlrundladriHd (lau nr:rnoioudruluri'rlfrau nr:n:yorolv ornrq rfl u#u)

(2.2.2) iJ1 n dorJ o rdur fiu nr : n : y r ru I o{{o ! an tut?a -l

s ,i, t rv i. d a a I J r
tnuml t 10u n mr4rn1: rnr r:11r: ?uunt u!2ll:tutt2nldu1 tnurelt 1u lun:o110{qilnlilq

iir.r1 rriu nr:ieluaro.rar:lfli0rn:ou::yln uil'iroriiilr.rdorunr:oifi rf;old'jrnrru
f It .i ,4 ,<t t t i- d rlrn!1u10{fl]:flnfl1!rsn{ 0glljut2a1u]u [[nfl ?liiorJnylun1:lfi nlnnl:ttllq!

h'4 I I o d E - J a o a cllrrl{u{floaonltyl1u1uft1t!ti,rJ{u10.tfl15flIJHfl [u0u1na n.ruudtilI u60{oltiu

ruuu 6 rao{1u nr: fi ru ru6'!nri1'r

(2.2.3) rio{an1:rilrqlqnirrindaunr:io luur{n:fi fi
rA , , - 'e - I v.sy A au:ul0ln?l!F,utu10.rd]: u0glu:3a nln?1t!ynnl:?n t662utnt0$.r0 undlrJ'l:o

riofuir6qnerurfl uf, uduli niudnr:1#uruiroo lioriruruRrrrrrfu du6rinrrl6rrfl u
i.y- r y , ,.' tr a ,c - in2001{rnu fll:ltu01flu1lnnu0'tt lxnlt16lru1Jl c {0sQnrn001{a{nu0u lutstiuTl

hiarlr:nsr:rrinlddrornio.ru'o odml:finru rJirrordio{ 0uincdrrlrn) ororfiu{ilodsy
' O 

'A 
d Ariolfrdnnllr ufruniooroavallufrliiinouriol#aadoqtnrnld

( 2. r) io fr- e r : or r 6 u 1 r n' o 1 n fi fi n r : il : v r n^ u a I : 11 n n r l d
-, 4 , 4 y 4 jo , d, .<
IJUrUOU9t0dfll?940U dtyuJft ?11, tllfiEoul{u {fio n]t n1: -1fl1: n5y 01u1o.rx 0{ an1!

itaireiaAyeer--;do''ru [[as :s[!u lunnuusTlufi?1!lnu?,[o{nurdumltnl:dlJHdyl0sfilnl5 :srriulf!1n

fi qn nriraleoaqrl 1#xnr:onuirrorfi fi nr:rJuriiouuaslfaonndo{riudnuorvn'rn::rto,r
r o ; ! eeu:ys'tflt n l:yllttflufin1:fl5s0'lur,D,l {n11!rlllluuayofluolsrion::u tcrfluil:c Iulliodrl

-iaeveurfl'[unt: :yur-unr:fr,frd:Jirratr4unr:ryourunulo.:anuols6on::lrroynt: ulflouny
qrq
tltUnl:n1flURO',l$rU5r?0t1O{nr:dUHf, nt 6iOfln?DU"t.:rluuq!Hi8 tnunt:qullurJ

nvun:.!odr{rflu:v u (systemtic sdd pattem) osrirl#lddlmufifidrrflrdumr,rnlrdu,idfi
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- i- ; , !nlruoxrfl fl ?-t1l1n1::?1ll tlJ,uo!a0tnu:r? 14!fl 11urdu.:d,![111uu

d2ii-
d11{5UlJ:srffU0u1 r4n?t S1:0l1 lUn1:'tJ:yr Ufl11lJ

y,
[MUn1:dlJHd tnrrn

(2.3.1) dn1flrd6o:niohira6u: Inuri'a'hJr:rrin

rirxunh?anrnnr:il:yru'uluuinorrutrll oqjluanresdradu: ur:rsluanrndhira6u:
(rdu uxrirritru^nfinrrur{uriuto.rdr:qnn1!ann.:riout) rjnhiororrriolald 6'rriu6r

rffu}J ldq.rfior ldHnnr:il:rrn'unrrrr{uriu nr: rir fi'afirnunrurflu oil'lun:6inr:ri'rria

u u:&ucul')

,. (2.3.2) sfinunrdrurutowrr:rfirnoffirirnun lunr:
.dtla?

1roru1r]uun100.t10ln1: dlJfld ornt,|l uno{fl 1fl'111 t'lllr9lo5u1.ttun ltu lJ:u10rfl1:uou
A a/r a d - 4 e o aj, , j. ,
ouyt:u lun n2lu[:?u6ry'rflr-r'tr0{olJ lrnylunxo{nu n]u6u lunls[r4fl11 al,11,otnfil

ld 61#fi rr:arrornroner:{ruifiufi rdor{o.ruvru

(2.3.3) yu'nuor 61u?uro.rfl :su?unr:nt:r:J6uuanryt
q+tra
tud':[l?flaou tuul.tflt0r lmuila0{n]: d!Hdolnilnnufln1ty{01t011[s lJn21r.lerllqoxot

lJ'lo (mass balance) nr:r6ot'l{ (dilution) RttntEotun'? (dispenion) uasnltrtnna'?fi0{1u

dlqn (equilibrium partitioning) lutusdlr'rn:6uuu 61ao.:ro!n:surunr:r duuantnlu
4 y id u ) ' o dd{tl?n00umun?1lJ,uucroun2] 0100'ltlJu rxu rJ0ntultRlJ n1tda1u62n1{t?n1lt

(biodegradation) ttagnr: rrn nn'rdluud{ (photolysi.) odr.r'1:ffnrl n1, fi1ut uR:yu?un t:
ruj6uuanrnlufi.ru?adorfiin?rldudou,irrfludo.rorf,urlolafido.rnr:flt:nr?rnoufl?1u

e..i,qndorluiruaufiutnniln:!u2unr:rJ6uuenryrlufi{ulndo! dlrininrufiidour?oon.ir

12.+1 nr:il:vurornrrur{lrluar:rnfi luorrr:
!-luriruilocrronfior:ortnrrl :crnmtglornr: drfi

(il{drmil ia::rucrnt, 2542, 54)

(2.4.1) nrunrfloo oerlr{ldutorflt:lflfilu aluay

nouflrr.lr:0rirnr:n:roinuioil:ylrsrld nr:dua:aodn5rirrrrirfiiuilir:orfirirnr:rJ:crrr'u

arrur:01#rflulioryald uirioul#orror14',n',rrJrrrfiuriou.Jrnr:eilrirotir.rrfiulnoniohi
q 

'o o t I y as . v tturr { n ru ?utrau 6I'tufluI 0nslnuunun0{n5?0d0urr itnr:n:ro!{oirdo6rurjiurtu
---. 1'., : ;- 4 o t J l ut a - , i, a h, aR'r'tululJlunl qamuto'l0rlju Dunt tunolju u uH io'l! i lu ?uf, ?oul tfrtiourn-u l nTonr:

a:?n{nddrx'r:0n:aonr:ydrRrrlrdl{ufi irlrn1 ldorrrir}J{{oeqrJfi fi nxarnld
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lunr:n:eoior4'r'lrJ nsdoru'o r: nr r rio u'ir

ar:tnfiqnarau1ufi'rif;inrrurrfilnllldlrlu (bioconcenration) ('lduri nr:ilrorar:rnfi

otndt) il:.otluildufllJ (bioaccumulation) (ldtrri flt:i lo rdr:tnfioinnrt fiuot4 15 etyftou

- -tnu riorir) 6rotirlrdu ?yr: voc (volarile organic chemicat) fifirirurinlrrnqndrry a;au
a s 4 a f, ,r' a a 4d - Jludn?nua ut lt9r ll,dsdu ludn?onyua ul n?oul,ttyu dlt PAH (polycyclic aromatic

a *y .i t!;. ,. .t ,,
hydrocarbon) !uu1llrrJmnsflsdrl [u 1nrin? lyllJr rionrlr{r (lyu flou Q{) !rnn?llu:Ja1

ruio.rrrnlurlar ar:fiwqnrir1#daru6?odr{r?nrir dru:"rLn:dar:rnfififinrrrnun?r!
c) tt o - tf, e oe,, q , 6 6' ' , ; d4- :lllrlu tufln?u1 tygt0l tnfl]flrllj: rdyl ! nltuunSl'tu:tlt?1{tfl'tut?gtrlar 1 (organisrn/water

partition coefficieno rdu rirnrtur{tduianrn (bioconcentration factor, BCF) lunr:il:cutol
n'rlir{!{u ulnrd6ur riracr fi1#dur:-urdor6ofiiurJ:rilruld6riu rfil lnurta}Jrv

a.;'i
lflrJ]rfluR1:lJtumunltdx]rd tu!uu0nlnnunnl::url:r1r-tu a1fltol.t 0u!1nn?1n I BFC yt

<, i - a ,t , . - - t!
rljut 0.ln{n? o. ur2'ro1noy!flt uun[? d1t4: fln?u]ul{nuqfi:01tqnn::rln1r u: tRfll0{

rJ:vlrn:urnrirEnrl 1un:dfiirloXnrrnrarnralunl:ilnao{61#16onrir scr fi"ldorn
. e t c ? e a v s ria re - J oy j tr zi "nl: 9n0{ luda?dlonuqRarunn{nild]uflu{x!09 tuljfl'roluu lltuln qn c[':t!or]Mn01

rirnrrrrdl{uto.tdrlniluf"rHislddrrJ:c!rualrrirdulurdo16o fisdrdo.r:yi.rfi6orir

BCF fildo;dolrrrtrorndnrildrd6urxioe uqarrirriu r{'rlnuri:hJnsdrlnri'rnrirrld6
, :i a d ,Erd a - ianoruo!flltfluHfll,1nJut! usr? alu 1u odL,fl2: (rlanudl: tn!u 1{tu6ylo{ !nldour luti9ta

ur.: d1ufiu{1dod1r:?6rt ?)
a air ' ,

lunrun luornfirril BCF ld fiorrldit'nr:

rJ:c!rErir Inol{alnr:oaoourllorfiu{olndrrl:cfiilfijnr:uonn'rrs'ir{oonnluoouau

t:''l t,r"*l uonrrnfi'frrifllnr:6u1 fi riruurdudrnirer:rnifi In:.roixadrundrriuri.:oro

rirlrliunuld drnrninrrrLdrfruf,rira6nrrnlrs odrrl:finrld!nr:onooufi ldriio

rl:slrorrir scp fi"oro1#Hafl?rxrdri{udr:rRilurdordoa.rnfodrn'irnarlrfluri.: dud'u

peH dfi rirrrinl!raQnxrn
f,d, i i(txu bena(a)pyrene) cI{lJfl1 Iqw q{ til tf rnqHant:li lu1u 16210s!dl:nnfi1{ lurUotdox0t

l, t C . . q r, I C 4 ..9 auarq{ 0ulrt t:fln1! fl1: PAH nuQnrllnlu tunu t6oul.t:'lnH? ntytl llilra0dsdu tu
l ; " ;,ru'o16oriourrn nr:firi1 Kow E.r rn:1c.lrnr:onoouLilCLildrirrorilo6'udrurnfry

/.
oauflr.rni (pharmacokinetic) rdrlrfr'or:ur rirl#ldHanr:rJ:yu1stfl?l!rr1!{uludlfiiin

d.rnirnerlrfluoi.r lumr.rn:ldu nr:flnurfi1#lunr:rierurarRr:onnoufihildr.ror:rur1u

tolyfi otiluanrnra6u: fi uu:hllfi osldrir scr fi drn'irnlrrfl uoil



rr, ' ' i, t dd a 9ldl:rn! tuluoruotjat tnrrn n1:ll lft'lfl2 tult lttu f,t:[Rtmng n t0 tuultYtluu ry{ulr?'ld'l:rftu
I L, '21 e ; ord 'o10 t1n0 tunrnounurrayolid! dlr tuual ln lrntuo i n 1fllj19lJ olt oYt0srrdn { l}1rflu?1n?1!

e e4 | .i r, d o e I r d
r1tJ11r luU 0lYlul0lnflvnounu!619d?u!lfluoumut tn 0i t!u'l tnntl 9t')u ou'l.t t:flgr]u

finr:rniurlvfia rdu pcs arlr:oqn#uuufienrnou6u'ld6lrn uavaurr:noqilun'ufi:rir
v v jj

rutlrlJ'rolfllurnrur,rJrar!rn nu rrlor0n:?0n1r rr unflrrl1:0 dsflllufirfiiinlrt 1un:dfi
,eai,ii-.^"

ornno.: ri[[u n'rao{ tu n'rt x rfr?rlrr,r,rJtu ru ]uoruofl {!nlmdu rfio irt r i 1n d r: rniiiodlu

(2.4.2) fra ar:rafi fi rJur{ou1ur?raardrirnr:rJ:sru^u
o d heo .i - . J.otn u l n t9ouruo.!!1nlfln1t f,3f,u1juH?t o{t{tuu toun:{ Sncr!!1nnu [[ngnndu!n1n

4esa.4ya-rrituolnrff 9!uun{clluun0{!n1:ql|n2ou1{tlr toHnHnnx0.llJuulY't1f]1:n5 ?n?rn:lslf rlro
9 s e air,av

ut e ! l0tfl lft? 1lJtl,ll1u n t: d!Hd lun:uYt tlJlJl0lJ 0fl15n: ?n ?n oln tnuu1lnlaot lunlt
I I u e t9 14 - , r ir9 .

lJ:3i.r1 n1fl?'lrlrlrJ1lunl:d!]rd 16 u9yN:c2t?]fl'ln ]nn]flr]lJU0tao{un!n?1! tullultouq{

lu nr d n r : es er n lrl u n'ufl u ur ri.: d drrYort e r

dr:lni rrror0ldur 6roD'!nrr nrcnruf,21uornlf, iurriunr:ld "rirdnriaunr:6'nfiilou

ilr'1pt*t interception fi.action) r,rdru?ar:cn'uar:rnida{luir't rira'n rirunr:dnfiulnufiv

dM:nrlt lfi 0tn{lun1:ffnul?nu

lun: fi fi nr:rJurfl oulu6urfl uur,r ri'rfi drrYnltor

fl'r5rfli r:rorn6ru'lun2utdlr?rrr,olar:rnilun'rld Inunr:urnoqot:lx'ixrirdlrl:yfivri'

n1:l]unfl2t.l:vfl?1{nunu nlrnrfl2Mi!i,u lunu Rld!u:3d fnl:uunfl?u:s}t?1{nufiu

n'terur: on rlCr1nr1u{trr nr: flnur Iau16onrirfiaonRdolriuru'nro.:fitfirirnr:rJ:yrn'u

1un:6fililxuiouadrnrirr r:rf,rril:n1#ri1 BCF n'a}Jiihi,irrxrgsiofir odrrl:6nrl
uonnrnrir ecp ,r.,rduo,i'rr'l6lrirnr:rfirnoidu1 fiorrfinnrionr:fiLrorar:fiur{r1il1un'l

'ldrui nrurfl un:n-ir'r (pH) rjirrsrar:6umitiluiu unser:rnfi du1 irldru
(2.4.3) dniun rriurfiueriuryfi nto{011i t: oiu1 r: tn?:

qvt' .irv r i .i c t , i"la10{a t6nlnntsrHtErJluoluouoIdn?lfid'lu Iun]: : sluu nt: ri!]ldan: [n ! luuUUu

lun:dfihifidopan'sniirr Iildrirfrlrl:yfinr"nr:rn6oudru (transfer coefficient) dru6'u
; - d-:rJruu?nflr:[RU:?!mfrn?5u:cilrurdrlilrioiu lu nr: r.l: s!tarrirnauuTruriuto.rcr:

rlurfl oulurfo ul uashi Inuri:lrj{olrafi rsrirhll#lunr:rirrruu6rao{nlriuro'rdmrni

68

t99?,nr:Hnfl t1]nrs :gut n?1ur1llr1lu10i

nvn0uou

ct r aj< tr, ,q !. ?;! ,t .l .ie 4 hr.10 { fln?!n t!!ylfln! 1 t?rEntsltq tufln?ytlautrQn6?0u!,i t ?niln?1u d{yt$io.:tya=n ]5n-o
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v d ' i- heo 4 e , J ^ a e e t
dgl'lrfi o'll.llJfiiy ln:udltln! :otJnunrflfinluu aI rlu ut 9u otlJl:tuq{al{ fl.r'l 1411tr

4 f6 t t aas d t dda J- a tt a .t r! e r ri r, 'cr{u: 'ltuuHato't141:r'HaluYtdgrlrfinruYr?tgnflurir1llj9101uflufi?1!Hurrll:160fl1{rrn

drrrsiovurrilrorfif,rfirliursrar:iluriSoufirrornrirrfiuld'otirrlrn#ru irriu uio.:orniln

rrnrirfin?'rrtirrirgiorJirrsrar:roifidn{os}{:-ur{r'1il nririrurorlnrl#iin',rrrua',lrru

sioiu6'rinrrurrtrrsdl, rr:rydrrr:o1#rJ:vqnd1d6'r{oXofirrnrn alul ufi.i{6rru'o

n{fl41?

nld!u:E fl nrnl:rn Rou0lu6f 'ru1:0111 tontn

^- 
ji e . air, ' h, do

ronfll:.1]u?iuYlrflu?i ot tun:uT tud'uJr:ofi'rfl]nrno12tn n hilda!nt:ooooulurondls

{ruefru lfio :y!rorrirrYrtrl:c ir rnlr rflaouulu fl.rr4flo{ru'ltfl.o dunt:onooulu rondrt
-'ry a i - l. r,l'lu?0ulj1'ltu tn l1fifl1:flnu1lluu:rucdu ntuul.:o'10 lnHnnlt'tl:cllJufr2llJr,rluirudl: rftu

luru'orioulfiirn'irnlrlriluois ilon$'rnfurird!nrr06noufildirnrir xo* orrrirb{ldnn

nr:il:yruurfiuornnll!tilue;'rluflr:tnix'l.rxu'a niu benz(a)pyrine d.rlnorJn6orgnr4raru
6f r . d - iry, 9 9 o a tt dor6
tlr:1{n1U0Ult: ?fltl 2 nlufin{Ctnm tnn 1R ?1! [iJUirU d'ttlflU IU01fi1tri9'11162 6h4g]X1

tA u i'-.Arirurordlrriudruilt6ul liuri rlilrornr:fiuorxr: 6uuoydrdoiu (frlaur:onr'16orn
--.i; y :i d";e /rr, , -ronfll:{1u?nu rflu2n0{) llto]t'tflltj:Lt]0ld]:[RlJ dn? lor!no?u

nrl{d 2.E drodr.:nr:r{fi l#lunrrailJritn?t!r{tr{unr:#uria (US Environmental

Protection Agency. 1989)

lJtsllRtilau tlnrt

oltHE

421rtlt Itrno{nl,

aruHa

fi lorfiq

HOUO'lflU

nt:9tJul tnau

Benzene 9 pilL e rc il -frl1lJrllJt'U lUt gnufl 1n?1!lxolJurll6lu

rufi iouac ss to{rirrqdunst'nfl dnffi ld
e tr, , !

0 1nfl l: ?nfl ?'llJlMu n'l nu 0u 1

Chlordane s.3 pe/L

Cyanide 1l ttdL

nr:dlfra6uInon:.r

llu{n1ufl 1200 mg/kg
e 7'. i J

n?1!n lJlu ]u:tnufl 1n'l1I[r0lJulltn ]u

uufi iounc 9s ro.lrirrrAunor-nflrd6ffi ld
q e y i^ - o - Jtlnn1: 20n?1!11u1uYlfl ?au luu:[']0lutJ

rl[totuull 48 mg/kg

rJ:ovr 2milkg
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nrrr{ii 2.8 niotirrsrr: r.rff1#1unr: a1:Jrirnarluil{unr:dlria (rio) (us Envirorurenral

Protection Agency. 1989)

(3) n1rilru!rolrirer:qnorlfi ldiu
-i

o I u'r urfl u? n u ?r n 1 : n r u ? Bl u t lJ 1 ol fi il : v gr n : o s'ldir ar :
e - - Aa ; - :^ ,^ i

ilnfl1! trayrdufll{n1:duHdnlaonlJl lnl:'u:cuJu 1od.:lfl6lflu1flud!n1:uflo 1l:u tol1'l

ldfrfiuanslu2rJilirrornr:qnnrr or louannlduu tlduri fi:nrir iloo nr.rr6uorrr:y

finiolwqnqnd! 6.tdu ririliuro,;i1,i;r6o1ri1r;rirfiqnqnr'l rytrrirnii'rdnlru6.r rJiurar
Aay'fl1:qnnl! Snqncr!r11qln:sudlaon

rjil r srfi ldfu o rnn r : iu il : c il ru o r r r r lu! rio r n ldiil dl :
qnnulnunr::-urJ:rnrroln',rdier:rniavalo{ orrr:dnuldrjoul 6u ,lu',l,,ornu, ,in

te j r' ! ^ - t J re - . j
lloyHn lu llaylu0 11, t?ltyl{Honfl cylnlnu! c!,t0y 16llun t1r0l19i.tu

(3. l) nt: ;ilil:rnrufinuasHo}1 nr:r,iruaonirldlnul#
. 4 q i-- y .-! 4 , jow od!n1:c[{udnt tunl:l.t1t l9 lduylltfil: d!H6tu nrr ull ntfl dlR0Jal1ll:ulnun: n t0s{09

orfiufiflrJ:yyrrufrnuarHalrlfirJqnlu#ol6u nr:il:slrorrirrlilrorfinuoana'hifiqn

iurl:smtuuayinr:rJudouar:qnnrl osdoor'or:orrnrnrirf,arirufiinr:ilurdou (nt

jrrrrirrliurEfinuocHob?fiiuil:!fl'rurrorilQnlufor6u (Hn) orrin:firTndfi.:urnflou

rl:;ursrirrir Hr drn:-uaa}iirirrndurflu o.zo uo;rirgrqe6o o.:o druiuin drrndufio

0.25 uoerirq{qn6o o.+o rrirgrqnfi'1d'60'i',6uri'r,JrylrsrfinJoirfiulyrdd ss) uarlu{ruoq

lJlrtlnl/tdunt{R't:

dfla

n?lrll,ulrl{tonRtt

dlrltd

}m1Utlt9t

nt:ntuhilu

luJ{fl1ud I mg/mr
, t a9

fl 2uJlllllru t901fl n1tI5yrl tiu0 ln

lruu0lao{nltlnnHul'l{n:sntutt0gnl:

n:corun'rluornrn lnori rnrrlnildufi 1#

rflu{olarlouluurrdraol6o rirlu:s6'r
, A J JY

fl]fl?'llJtToLmt alu ur5 0u0v 95 10it
, .i a yir e efllrqauRtllnfldnS tnttnnltlan?1!
y y io o o o J

lllJt uYt H?6u tuu S rliuuu

r$lalu0lJ 0.M mg/mi

:ovt 0.002 mglml

r, ' ' 
j r c <s r.trn st oo!",lno?n mflo'l?lJlun? nqlflu.tlu[[acnq! !1 nH0u11uou tou lonlfl totun?u?[ulj0un.]1



7l

BW *AT

,- I -in r,-: rJiltorfr rqnnurfi 'ldfu tun.rnn.-iu
9' .i :,

= a?r!uiuiureduxo{d.rnnnrxlupinuavnatl (un.lnn.)

: o'n:rnr:irrJ:viliu (nn./;u)
;-

= RllrJoto{nl: dUHd (?U/rJ)

: :yucr?a1fid!frd 6,)

: ritrfnro.r jxnlu (nn.)
ie ra i -= :suslzo'lYl It t nl:IAAU ('tu)

(4) nr::2rl ;!rorfi 1#:-uornrlnrduilrrnr:d'uridultd?uriu

fr.rldnriraurudljrnriurJ:;rrn:rurl ornldiuar:qnnrr
^ tr , o ,; q iro 3 o",- " lixuq u.t l'1flfln1olfluyl1.t 9t?0u1trnu Eyt01flu010 t6t1Jd]:qnn1 1lnu1tnnu lnunt:n-u

il1u10dl:rlnn1ufio{lutrrl1o:rrrulursryl{rj:slorri Gdu orurir) rrnydlorrldi:Lorolo

: v nr o nio il u d r{{t fl r c 0'r 0!'r i t nuit'lor fi i n r : rl u rdo u n t : ri t u ? n rri r n r : dl fi a E,r qn fi

d!rfi 4 d!fl a (RME) :?r, 6lorrfi ridlno:rrjfii RME totrdu mrlyutrlflirirnr: f,rlfiefi i
" 4 , ,- irnflu yra lrlolrflu 1{xu{ r.nj.luft2lu'r1 fl1:12!urlJlruyt rdirjhihirflunr: ?nri'tI0!
I a! o - iruiumr.rriiriruriu uririnil:surunllr6iole rdo.rr'nnrjlrdumtnr:f,ufre bieonndolriuuri

dvn.jxilrcilnr rylwyrirl#ldnonr:rJ:cru'ufi n:{fiiln?tufl u0i{x1nfi qn

(s) nr:il:cru'unrrlhiuriuou
a t a , .i" - in1: rsurlJfi?l luuuu0u o0?lrijud?ultriln6u14qnlo{n1:

rJ:srl^unr:drfra Inoorf,or?oXadu6rru'nuas:rdurorn?luhirriluoufirduedoqriunr:

ri:crtunr:d!fra wrirul#{i6ruronr:6nfi uloerur:orJ:crrr^uld'irrirnr: a'uriaE.rqnfi

rJ:crrl'u1d rflurirfiororFniluldodrralurqalHaniohi irdu{firirnr:rl:srfiunr:dufia

fl?:nv:vqn?1rlhiuriuoulflunr:i.r5tu.:'tuHanr:rJ:yur'udau d.:ororrri.:ldrflu z ri:u 1u
td.,l,-,!ia,.fl?urlrnluunll:]u{]u rrJlun1:d!rif,uaca?wo{nl t?!f{n1rr :yl {fi!9ytLtouludunl:

frrodtnr:r'rd.rnrirruoallunr:rld z.s d{d'auil:urinsslaosdo,ruan,rria!ro.rrirfirflulil1d

o lq a all Yufl n l:n l:fi lu?olullJ liud{qnaln lff:Uo lRRl:tUU:yll lU (US Environmental Protection

Agency. 1989)

ADD = CF*IR*EF*ED

ADD

CF

IR

EF

ED

BW

AT

4 ' , jrrll i y 
"y o

1nnrno1.t1oli?rr uoyfl]m Ittunl: :gluu uoflnlnunsnot lllI 9]fla lun t5 taonnln{nat?
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d:o lurirudao.:rflunr:on-:rordu':rYu{of,uu-sgrunf,n1 ro.:nr::l:cr!'unr:drsia
.l n, , i - J

: lu .:n21! l!uuuouYtol0rflnnu

or:rsil 2.9 n'eodxnr:rlc1ilnr:1#rirrir 11 lurrr: ::rfiunr:frlfra (us Environmental

Protection Agency. 1989)

orndodufi uIruuci nc{o uayrsifl nrdonr: : srfi un r: dlfra
I ta t r r , 

' 
t, | , jr9

oulr lt lrfl ntnl]u010.:fl2llt lultuU0Uyln?::yq talrn l) rou ayt 16nlnnlr lf,lqrj (n:?r?n)

'jrortrfl uriohirfl u6:uyrufi ufioi.r z) uuuirao.:n r: dufrfl dofiuu-ul ruun:6ruil:

flourrirdl#lunr:rj:crfiun:r!rdurlunr:drLfia uac a) n'?odl{nr:rrlu:l:crdudn.ir:!rd
.i

udn{ lunlr'r{Yr 2.10

f,rurh n?{ oofl{nal.t nl ll rfiqHo

nlrrt{r{uto't B"n 
"r,"

1un-u 1rln.hn.)

llnr-
3,500

zso (rirrq6u

n nflldn5)
:-

frl:dljFrdlluutto:{ (!n./

nn.)

I,400 rir :sur rnnruuutos

' 
j i , ra t r;

ntrqnumr o:rry tr4nr

95

nltall,Frf,ltuutouu nu

(xn./nn.)

3,500
ee iR?1!rM q{En1l9r:?0

luJ

dn:rnr:iurJ:ynru6ulu

flrqj tln.rnn.y

Gl70 tz (rirrq6u

n frfldn5)

100
, ioyry It'l.t ln tnotnlo

dufiuJrunrnririlof,u
t

n1tnR10{nullac: ouay
, ir 

",n]::ll1t:sYtlU filu t9

IlN EPA

n2lUOnt:dtflJFtfl (1Ul

dnl)
t-7 3 5 R?]!r U n En0tn

{lru?n10J

rruyr?a1n]rfr!rTiY Gl) t-20 IO 20
c .iai

fl?rrllt4uma qo0'ln
9;
H[tu1YlrU
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nr:r{d 2.10 6rodrsfl r: r{udnrnrrru'hiuriuoutir :-unr: :cruunr: dufra

rod Ugru Hosionr:rJ:vrfiu

Ion 'td o

rifl#Hanr:

rJ:vrfiurfiu

arurfluoi.r

lantd otoog

rirhiruanr:

utsllJuoln?1

nrturfluo:''t

Ianr dltoloov

1lflitoft'tI

tJtvt uln

fl:ontn?1

n?t ttjuol{
rA ,

nt:dufr ?0u1rtlldgfl "t:']ln:lt14d.tu2qa0!

frrnarrfi rirnr : rJ : sN-uor n fi xu la
u r t' I v I
n20u1{ ult U{110[uotYluufl ul0unnu

l4l,o0

runar.t

?A
lu fl't: 1rfl:'tc t4 Yt 1': tfl lJ o 1n lJ n ? 1!

^!,,dA9t61rA1n {U1J1Jq![[Av[ 1I:vlJU crr

a ..tt - ryoliuHn t ll4l0lJoHn nln tn

:|unar.r

"ii,lrlrurrao.!nr:Ifl asuo-rurrncnr:t 60uu rJa.r

f,lrln! lu alns0rlndrqon fl? l!
ee-"3

tlulludlSlRx luu'l

nr:1{rrlu,iraornr:n:soruutlu n6
tr'9.

lunltutsLltorfl ?llJlr,Ln u tu01nlfl

uonrinoroonl:J

n1

.9
n1: ]llluu!1n0{aruunn0{ luntt
r , rr

u:c11101R?uJ[{!t u lu01fl 1fl tulJ:[']01

Ynlultjou

n1

nr:1#uuuirnomro{ Cowherd lun1t

il : s l ror ri ril o o'u nr : rJ o n rJ ri o ot o'r

utu lfiuv

n1
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flrir{fi2.10 drodrsor: r':uansnarrhirrriuou iirr:"rn r: rl: srfiunr:d'ufra (sio)

r,Od UUglr{ ruasionr:rJtvrfiu

Ienrofioroov

IlltflOn1:

rJ:vriurfiu

nll rtjuot{

lonld alnov

nllfiHonll

rJ:vrfiusirnir

nl rfluo?s

laRtd aloov

rirldnonrt

rJ:vrfiuriu
ai

ltto9llR?1

narurfluo?r
A?

n15 :Ut 10lfl 'lTt'l:'l!tn0:10{nltd!Hfl
,-Al06tuuul luurn:l lulnu2nuu'lrun

-;nlu :susr?a1fl1:dlHd o10t oYl

nrnrir a-nuorc :grn:ua;i6iin
n 

'd 
o - - ;

ols tU[lJU6',]rlYtUl0{fln1 n1rfll,fldYt

lt 0:n

rhunnr.:

irv- ,i 'o,:lJ1 n1nO1{71 t6:lllt0?l!fllnl
ca u , i- -llasr unlarYtul0t :caln:lt6l!fld

runaN

l0duuul'lurRU?fl unl:dlrr,rfl:1u?u
vrt

naonolqlul0rrl0q0lflu

tunar.t

qse Aa
nt: lt1olJoeuutrrotmlnr:uur ou

Attf,tnjunll n1uuul0.:n1:cr!Hdnaofl

0'lulu

Jrunnrr6ra'r

(6) nrrdlilunsfrrd onanr: :urfiunr:dlria
. J " i,,,
]U1UaJ61l1UU fl U: sr!Un1: d!Hdn?:mllOdlU r.rAnl:

rJ:vrfiunr:drfie dolaa;rJnr:ilraualu;ilnr:r.r lnuuanlrirrl:vrrouJiurorar:qnnrlfi
hrs r 9 9 s v v
tn:u911rJru61o{d1:qnnl! luunasrdull,ltnltfllJHd .dumllnlrnuHdn?:09nq!nrrnqr.r
, .i -i . ry , a Ju:v1'ln:I oYlfl 't: :']lJHaml tnour.::?nr:? uonnrnuun?rlnnriunr!nr:l{ri:vlutrilu

lJ0quuuasourRn tuuaavnErd fl?:uunnri!dourilu,Jir',*fi1diu ruiuuuud.:rdof.ruac

Foiluunoonornriu nr:r.rfi 2.1l n-'rodl{f,'lll{alilHadrnrirr uonnrnfinlsinr:r{dlrJnrs
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, s - a,
frlu?orlulnn?ou-l.t 6l'1fi:urtflasldu m 1 r nt: duH d [Yl0Y?ulunl: n1:ol1ltuyt']u nl5filuxiu

lunrond.r

en:r{d 2.rl ii'aotirrnr:ta:ilHan r: :rr!-unr:f,iriadrnirnr:ldrj:slurffi n-uluilorfu

(US Environmental Protection Agency. 1989)

i tt a e ro irv- - tr "a nirlrfrRdlund{d'ufl?:udn{ :!r0r l6:u:'ru2urluufl' ioi{(SDI) rirlli.r

rird:vurorto.r cDI unr soI drr:-unr:1#il:ylunifi 6uluourRnd?u
.ir 'q ' d i,116b cDI rirritllrnfrhihirsrir 'tri'lirirurord1ri:.r benzene rfo.rornfrrhifirirrrrn:!lu

d1fi:un1: ln:ulr1JUr5 0: t
ic d r,rr. di a , ' r 'dc CDI fl]}|:UflnYll urJs[:{ trJ tnnlu? rl'1fi:lJd]tlnrlYl EPA ltt1:ollu6??1 tUllju

n{rurJ:vrrn: Yvvrcunl{nllcnrfld d1flfl1r fi urorilldYuluiuul:lr?o Y'r

(rn"/nn./iu)

nadrflurvril nanil'lrr.rs15.r

{o{orfru 6r,rh1fAufilnaorn

rinorfirJurfloueirio

u'tt10.lou

Benzene

Chlordane

Phenol

Cyanide

Nitroberzene

0.00025

0.00025

c

c

c

b

0.00035

0.1

0.0003

0.00021

n1:il1shd1:Inifi

:rrru,flulotrnrirld

6ulu:su'ir.rnr:l#rir

uu

Benzene 0.000013

nr:iuil:cilruilarii

f,rdrJdllrnilu
.i ,e ga

nylndlufl0g lnatflu{

Chlordane

MEK

Phenol

0.00008

c

0.00019

0.005

0.08

ar:riorvrilluuquri
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.;
2.3.5 nl: o ! u lua flu 0l u fl'llll tdu.:

a),
rfl uriunoutornr: : vu r n Ha tn'0il: rrnu unvaqrJn?tuiltnslfl ufi n d!

,)atess-a"r-iiqeaAo
:vYtntYtflnulnv 16tuouB: lunlnfll, lfllj14:0u0 0ut aYU l1'lu.l''l n]u tndn'Irfl1: fl11fl lfiufi

Risk Characterization to.rdl: lilriouvril rirlilnunl:d1u ?Et't'l

hazard quotient (HQ)

HQ:ADD/RfD

nr:druxolRl!rfiordrxiuar:hiriolcrirlnul# HQ riu rfl urf,u.r

nr:uj'i'uufiuriliurqrfildiilfiu no rrirriu hibidrfiuanrnrrurfiolduritiq n'rrdu nirt

characterization dt iliuat: ri stc ri{ r ri RirL Ma.ager fi dru r: ol#rir riq lun r: dnfi ultld
not?n061 HQ !Rtri0un2l rol ]nu I rJlufi? llJ?1 do1unl:unlr ulljoulorld'lstfilJul

hiquu:.rruorrriludun:rtreioqtnr ourriuxo.r :vt1nu ttddtHQ irirlrnn'irt
firJrun? r!'jr.yorunr: oinr:ilurdo ro {dr:rnirioudrrquu:.r nuot ntfludun: ludoqtnrn

)16 a s d ,r 9n .l r-
10.r :vxlyu'lriiill ua0t!fl'15ufl [r,fi r061ru u fl1t[lfl ll,fi: on'lruu n1: [1104ou511101n15

uurlj0u

dtt;"oon 1 u10!a[r{u:lnur: on1[ax n1: o;u'rudnuruvfll-tlrda.:oonlllurilili!rofliufiod-.
2 u:r:r nrrfrnuusnrrurfl ufr^uto.tar: lduri

,id, I d
2.3.5.1 dr:Yr[lJUfl1: nOUvr: i

ir,", ' d
2.3.5.2 d t:Yl tll tnfll:nouv[5n

Reference Dose (RID) :Jilrarto.:er:tnifi urnfi qndl1d:-14niu
I I I o o ra < a .

[[a? tllr-r t]lrn9fl?llrtlju u :oHatfiu (Adverse EffecO 19'l riojr.:nlo nfo rflurirfi'ldtln

rirurorttnrir NOAEL xio LoAEL flio enchmark dose Iaulddr uncertainty tla; modifing

factor mt lJ'lgtllJ
a i res ; e

Risk characterizarion tljun'l:lld0lfl'tlllldu{xo{n1: 191:tlulYlnnfl l{

turdo;n{dl,f,riluoril1: fi rldlnunr:dru?iuti1 hazard quotient (HQ)

HQ= ADD/RfD
Jrrr'4

lnotqlnt:u0utlJ risk characterizatioo 60{t!R1 HQ u0un?1?l:olmlnI I
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2.4 {r ?OUfllflU?rJO.t

iunur {ru.rqqfu rrovnruv (2550) nr:ifrulu'n:Jiurotat: nndrtto':ar: lvr:fl lu
r,loaluvrin r$iorirnueririli!r q{q6tordr:nndrr (MRL) n{rfi I z r.ranr:f,nurnu'jr

nr r roa orrfiofinu rnr: aarudtt o.:ar: In:SlIur'loa1u uin :snordau 2 nr:vrnaoq

nr:vrooolfi t u alnintolrnun: n:fi drtn orl'or filrinun:rhu : v N'h rtn'outuu rul.r -
; ;.qunlfl! 2550 fl1:flnaorYr 2 YrolrR01l1lJ3fll i.: znnlqnu!5 5 vt4?1':[n0u!quluu -

n5nA1R! 2s50 usiavnr:mnno{ :gnoudru 2 u o{raao{ lduri urJn.:nruql (hifinriu
,i- . I

fl'rrlfl!) rlnrrl a{yrqn ufll: tflrr{ lul{odn]uoa:]n l:rlusul (40 ml.ailul 20L) fl1n1: o
, l" ! a - i

nudl fltJlndun'1fi d nl a3R:lnlulu 3 n:{ unllfllj aHafl 5cusl?alnl':dl fio{qn u
lt.cA.r,ri-.t^fli{Enfilu aiu riulrtnnrrJ:3ur12n tulr'[ 1f o ril0unnlt t 0at?n?tnt1s14 11l:lJ'ltudl:

nndr{!o{ar:Ix:flIur'loadrurnfor66-ror{fl6 (cc-FpD) tu'irnr:vrnno'rd I ilililirrror
;

4.08, 3.02, 2.69, 1.90, 1.66, 1.03, 0.80, 0.57 l[61 0.33 rJaAn5rJaon [afl:! rtaEu n{r 2

uurjinrsr8.88, 5.47, 3.96,3.47, 1.81, 1.49, l.oE, 0.86 uas0.39 u-aanfirsiofrlaniu
; - o o rc a
fi:susrrnr 0, 1,3,7, 10, 14, 17,21 uov 25 iu 6r!.i1du ntneatndruunbirfrunnnn-nra'.t

nr:finiluer:h:flIur',loa 2l iu nrnnr: aao{fi{ 2 ni.r r,rurjirrsrar:In:flIur{oa

nnril{ 0.69 uav 3.96 fiaAn;lioilnnir fi:su; 3 iu d{rf,utirfidrn'jrrirfiInrfind (coo"*)

rirnunluxin (s fi afi nilrio6Ian:-r)
."'"."

uonrrnu tnqrrll: ?nflt n n 1flrrfla{ ilru runlu ?u 60 9r?0u1{ n:?n?tfl:1e}1

or:f,uandrlnrjr organophosphate 23 nfin n:?nnud1:Ttwnfl1r 6 tfin 6rueu:l ri'aotjrq

6nrflu9oooc ss lduri profenofc rJirror o.ot -l.o noinirio6lanirL 6ruru ts frrotirs

chlorpyrifos rJilror o.ot - o.sz n'nfiniun'ofilnnil 'iruru ts ri"rodrr dl#r z ar:hifi

drodr{lnrfiurir Codex MRL }I1J erhion rjilror o.ot - o.s fiafiniugiofilanil 6ruau

ts fraotir'r riazophos rJilror o.oz - 0.05 rr-aaniuiofiIanil 6ruau 2 fiaodtl dimethoate

rJ:-r:ror o.or n'ninflriofiIonil 6ruau t 6'rodrs dicrotophos rJ:-uror o.os mg/kg 'iruau
J .,-,

t d':odrr ri'r a ar:hiirir unL fi coaex rirrunlunin

qn l ri rlr r.n! fl orv (2547) n r t rJ t-uil 1 oi'u rfnindn rl:-u rJ : t vr r u anr[u{ri'a

Hnnr:finurnu'jr nr:rJirrJlrriufnindrqiurJ:;yr1uflnfiuffl-zrio ldrilrirru-unr:fi

guriit'of,raruaiavrnu lnunr::lu:rluacrinr6onri'u{ :;u'irrfl 2540 - zs4r rirnr:
A q t o / o o 

",rv - i v tv a
rUiuxryluu uq :cH?1{ 2542 -2543 nlnnr:[lJ: uulYlu lrul Yl'l t]'l ln :nxfiUTl qfil[5o

aruri'u{fid,irurusarufru{ 6o arur{u{nn.t f,n.4 fln.13 flfl.25 rrnu fln.26 ldilrdru
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o J - e Jau a h i
flunlr5flo{nn1? t n ouYt.tlufluulno nd?u"l tYo'luYlod0i Yd?u.4 [rds [:rnuatn:

:sfi'il{fl 2544 -?547 ,iruru s ur.i'r

Hnilnnl5rndo riu {1udr ru:nluqu di 6'un't aru "r uacaorfi nao.:'ta:u
v de , , q e< - I q

gn.:dl ylu? l nl otqrnu l6t ot tnunardlultul tulranvu?r : tnalflo'!nu .t tuuln?]!q.l
^9.1(75 - 90 r.runr!n:) ldilrilgudnal{yr:{?iri (78 -82 lryuntun:) drrfrnonfinnu'jr riu rinin

.": - a , v
flrulrur fln.l3 lfiHoflanq{qn tnutfi}ll unflodarQaunoelu 551.9 n:u (l.766 na./t:)

v re , e t 
"r! 

v t e
nlu?uflnnonu 288.6 Hn :or0{u1 lnlrn dtu uq f,n.25 tllu lfiunHndanonu 529.5

A 'a s J ior
( 1.694.4 nn./ t:) liluluHnaonu 292.4 fld rxollj: uurmuunudluv{ullo{lnuorn: tfifln

^airuHnol uutfiuflHadonoflu 470.2 fl;u rioil:vuror 1,504.6 nn./li ,irururuariodu 227.8 ad
v?-a

dlulruD f,n.13 lxHofland{n1]d'ro uqIo{lnun:n: :vu10l t4%

'r.,fAHa r1fl nr: yrndorriur[1urirrfi a0{ rf, unrr n dorLriur(1u Idrnunr n:nu'i1

n1:rniiur6ulntosilinuoiaseruriu{luun'avurillndr6usfiud.rluuinrl!({ rdurir{ridnnr.r

vm{irr uasR'r:llenn'{rrrur drx:-rHaninnl'ir ninfinr;rt'uririarioarur[u{nn.t:
"rt! 

e , t, t, I s d v r
birirr,rrinnoninf,qq!{Ea 1,744.3 6lanilioU :o.ralrlrlduri arurt'u{aroriur[ an.zs

vadn.26 lrordlunulxo.unanlnl 1,696.6 1,572.2 uac 1,503.4 fl tan:uao l: a1!a1nu
I I tr v d ,

tuYt'luo{lau?nu flnflnnlt:flrn4{no l: vtu21 :ndlultur fln.25 laacfln.13 HaHan :nrtfi{
c I a,

484.2 LLAZ 476.9 n lon:rjno ll nrualnu rll rull: flfl?l50d1ut1uqiro.trflUfr:fit lllflAHAn

- i o tc . s .inrrfl 4r5.sdlnnfuiiol:'niniraqriuriri'r60f,ruli'u{fln.25 uaufifl.l3 hiHnHa'nqrndr

flrufiu{rorlnun:R: rvlJlor 14%

qnu 61i-r uavflors (2550) nr:f,nurn?lr,lfiufi'rul]osflr:rirfirnrulolura'rfrng

luar n r:fl0{riu rirf,n Hnnr:flnuuu'jr nr:dr:ronarlrfiunrufrnprin r3}r'i1{fl 2549 -
a rt I ir, r . i ,

2550 TrUfl9rtlttn:cuvfinnao l 00ullasnq60fl ta]lR rnaut lflre{ l:111 unslflnuoou
.t , l"ranfou [r]o{0rnrnun:n:rnf uf,r:rnfin?uqr,frnllfirirfi drrir:susnnHa nutuoun:a{

frn Spodopt"ra r,rura fiuoulllg ?llto 'w Helicoverpa armigera Hub. ?i1l0u[0lg ntirrvfio.t

Etiella zinckenella ltotlluoulluol{u }AoirIfrgt Bactocera latifrons 'inallutfiun runann^n
)^

t-zx luurJo.rfiinr:n?un!odr.:A Iouriuar:rnifrrruJa'rn?nqquflsuosqqdu drH;utrilor
i . e , ! ^lfluq:n:yf !,1nn]:l01t0ld lrufi21lJlflufi1untnnl:[i,111'rn'ru,uo{f,nI .r 4 xuq lo-zoyo

t9
[5UA{ltnla0u uqu]u - nuuluu l[0EItlJ Itfl]loulrm:n tudnoult{Iuttt{ lulnounuu'luu

unvrirrxul:nlu,a'r rninlurnruun riril nnrfi lrrndu
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v 4t a , oulnul ouyr:do{ uasn s (2550) tunuasrli!rorat:vrunnnlrt tul{:fl nu

rracd rlda'uto.rrr a.:rnun:n:nrnnviuoonrfiulrrriosrourir.r nrrln:{nr:rnuq:6fi

[lnJ1sdu (cAP :yr") aonr:flnurnu'ir dnursunuac rlSrrorar:nnfrrlluyrin 6u ,,n;rir

c.roru nsrnun:n:nrnnsiuoonrfiorrufionourirs nrlln:.:nr:rnuo:6dr lrcar
d e - 3o',-(GAP : 11r) lounl5 lnun?Ou'lrt :n nU ttnJUl lnnunln[[ Al :ntO.itnuntn: 0'lU?U

i,
150:]U 1rH1un1::Uro'tty Unlt onn]:flruRllr GAP fltnlUi{ ?Oq Arlt!lU Udyo.rfl'rn

aiacrnu :cx'il{il 2s4g -2550 frdaodrurn:anirn:rcril.rrcu-n uayilirroror:fiunndrr

xB{dr:rlorfiudrf,nula'rnrjuooiunuluy,lodrl'|f, nrjuoofnrlunaoiu nrjrlnir:oud
ua; nrjln r{urrunluriolrJq'ri6nr: Hanr:irn:rvrier:fiunnfixluninrrnu orrnun:n:

6ruau t so drotitr ruar:i^unndr.: 6rueu zl n'eodr'r Fnrflulouoy 49 uas udt:lrlrfiu
, jy o - i ; a

rir uru- frdtldlsurir Codex MRL 6ruau to frrodrt ru'oar:finulrnfiqnrflunrjru

lnEm:oori fio cypennerlrin iruru rodrodrr rJiurorfinu 0.0r7{.975 fiaonirdo6lanfir

ruosnurn'uri'l Illnl druru + 6rodr dl:dilu:o{a.trrrriluar:nrjlooiunululloary{n 6o

chlorpyrifos 6ruru zg drotirr rlilrarfi u 0.088-2.105 n'nin:-ldoilnnfru uarnurfrurir
,.MRL 6 n',tou'l{ lrudlrnnfiltlult5n$ln0{fl?nfi5dcrnu!1nn?]n{ ?aquatlxrlu

:-llnn{ ?nquol rttlu lJatltnflRl' Rufl1 MRL r,lnn?1n tr?afitdsrnu 0fl01n 0{tnt?n

ruar:n'ufirfludua:rurfinfi I 6o endosutfan 6ruru t 6:odrs laurf,ufrrodr.ttrnuilar
a d. e v - .i t,

tn0100ll2{fl1ufl1j 0{ ?nq atltnlU dl: ensosulfan tlJU?n$0Un:lUIUAm 4 16Qnfi1!

^ c 9 ) a,
Hnn u1111 1ra31r]u li,nMt:s: ltljoJqnlnq0un:10 Yt.fl. 2535 n{rlnln0uTrqflnnl0u 2547

Hnnrtilntlsrif,r:frunndr'rlu6uuiraEuilaqnin 6ruru tso drodr.r xuar:fiunndrs
-d,go 6'rotirr inriluioua; zo ru'ne r:firuurnfiqa n'o endosutfan 6ruru ts 6eodr'r

,-i-;
lJ:1,-l0lll'llu 0.008t.162 lJAnnt!9on lafl:! tY'lt Ylllu: o{n.lrl'l flO cypermethrin i]ll?U

to 6'rodrl uar rtl: chlorpyrifos 6ruau t a'rodr'r nuar:n'unndtlu6uornuJnrrin

filu ioqra:rrtrfirrnn'iri.ryingiaslnu uau ud'r: endosulfan 6ruru tg 6aodr'i orn6u
,a a ,' ! , , i'rl a{ rn tun{ ?noua:11!'ru unrnou4nn?ou'r nruu n 1: nflfl'rrr9r'rlraqanlau Qnmfllu! 1

a t a , .r ioy-.ia , y
HanltirfltrEridl:n'unndrlluilrl66ufirfildrlqqudl un;qqrlu :?! 180 6zodrr 'hiylu

a ,' < o , i.y- , - J s r,dfl'lt unn6l.t n{00?1u1 lnnu!]flu a{ rnr{ 2 rrr?n ur lljljHofl:cmunlnnl: lid'r:rfDJ

luuila.rilin Hanrtgrrlnlfionlo{rnuflrnr druru gz :]u Inu.itfn{tufltf1:0rqx0'{il{n
tAajj

u'irrnuatnrfifiardonoqjlurnonififiaTrrurfiu{urnfiqo floun;58 lournun:n:0rnf,{il{n
tAai'

oun:lT["ru!HaloonEU turnuc YuJflllutdu{lJlfln?1[nun:ntn1n0{ ?nflrdsln!



,{anr:f;nu11unril:?!uda'!1#rfiu'ir nr:1#ar:{lo.:riurirf,nf,sr:n'rluru]a.rnin

to.:rnun: n: fl{Hiner o: ryr rfiuns fi{fiiaqEacrnu f,':hjfiflan: cyrreiod rurndorLuintu

u:Jornin ldrrri 6u rrosrirld6u rrriornnnnr:irn:r;#navr?n6o'irfi nrrlrfiurornnr:1#
ereou-aih,e,oo'ai;.i-.i'

d]:1J0{n fl10nflng?{5m t!Qnno{ rros 0 ifi?e0un:lnEtu00?tllju]rurTUn?turdu tu lnfl?1

f,.ruieeiasrnu rujoqornn:aour dr:nur6urir raRr lufrrotirsilin,irurulrnn'ir rraynu
.re ; t - ai " rnr:lfinqdua:ruvu'nfi + rrn;nrnriorgaHnnr:irn:rsriu'orir}J1{1unr:firr:orrriooruh.r

ecAP fiu'j1uila{rflun:n: 6ruru r50:.ru lildrunr:rioorqlu e 6lu1u r r :ru rrn{oua
! tAo yAA y .i , o - ^i -fi {fiihrirfrr6oriotnr:urrn:rurdllrnlu nt:n:atfloui 5o.:rl a.i cAp rrin rn-osr-nnru

doorqlu q l#rrndu nu'ir arorqdrnun:n:1#ar:ilo,rf,u6rt'nf,ngfilriufihiqn6'o.r ri.rd

ldirnr:iu:o'ruila{ cAp ud? rujo.:rrn:rnrrorninfi,irnriruhiunnn'r.rnrnurja.rfihi'ldil
, , ,t q a e o oen1::u:0{ n{uut4 u ?u!lu 1[nu21o{no{: ?ltnulln ]x Efl][rioH0nnu l lnun:n:fluu'l

rJq'ri6nru cep 1#lrnniu ry{,royd{Hnl#Haflanninilnonn-usio{lilnn unuaoHonrcyru
a9 { v o e - a ' .] snlnnt, ltflltlJ0.tnunlnnflnI 16orY. t?nao!

nldni hoqati uarRolr (25s0) r't1:6: 1nfl ounrrll#ldtosiiirn:ry#ar: fi u

nndrrnrjuoofunulur,loerr'lnuavn{llnErr:ooilufrndruii euECHERS d'lo c^
ChromaEogra.phyA,Iass Spectrometry Hantt;lnu tlru'it nt:n: ?nd0unrrll{ldtolii
irn:rv#ar:f,uoofunuluylaarrif, uasnri!lfi;ilrooilufinInuit' euECHERS deo c^
Chromatrographynv{ass Spectrometry firnr:raroufi#olrJ['ri6nr:nrjl.:ruifrue t:n-unnrh,r

nrjlifuinqifiunl{nr:lRUn: drriniffur{srurilrflunr:fi6nmr{nr:rnun: Iour4rnr:nnaou

inQfin'r 6ru:ulo nil-n 60 nrjlooiunulur{odr,loid24 ru'6 ndrtlil5m:sudo w-n
id -luunrnrrfrrilui'?u uto{fir"luRejr nruiting vegetable fifirJilronirqrun;irJilror

naol:flndr ornnrsmneroufiujriinoix'uru'nr6oa n'o bifenthrin firirurnorc{mneou 6o
o,lfiratoril:ydyriRrrnr:rorflr:ndrliuldtoriiirR:rvr{1R""or.ry) oqjluria.:80-ll0%
a s "!finruqndolto.tnrtfil.ir (tnremal reproducibility) fi tc.ruo unlririrqnfin: arinld (li-it
of detection) fi :sdl o.oa rn.lnn. r,olrdi"ofi x'ulfin6uirJ:sfi nf;nrnnr:rorar:nii'l6uld

tt
1o{?t?rR:]&fi (Recovery) oglurir.: 56-1430/o n?trlendo{xo.lnr:rirdr 0nr.*rl

reproducibility) fr l4-53o/o

r-o6nirdofiInnit

, j i -rruo;ritdrqafin: roia ld (l-imtt of detection) fi:vdu o.os-O.l

qriumr mr1fit llnynur (2550) fl1: ndouft?1ufl1u1:o1un1:nr?laolar:fiu

nrjloofunulunaoiu nrjlln6vr:oud uornr!loofunuluy{oar,lo:-a1u6u Inul{ co.
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9 6 4 ' 
' 'asaChromatograph : IUfloU n1:tntUUnlOUl{01{O t H0nl5f,nUl U?l }10 ilJ0Unn ]:nq!1i U

i ovino fr'u n r: rnu n:'[6na a o rrnSuu,i'eotir.:n-u rfr'01{roaornrr!d1ur:nlufl]:ar'tndEU
/+dltl

d'r: flu n auoo: rrflu tunaotu nou llr:ytr0r,6 ud, n n! o o r unu ]uy,loar,lo:-a1u6u Inul#

Gas chromatograptr :ru'irfio'rrJIr]6nr:n{ui6'uiorofifisnr:rnuo:iiur?o.:rJ6'riernr:luriru
a9 ' . c ae

0rfl rn1,0{n:rJ?xln'r:[nun: tnuri rirfniiouor{orurnl:lflB9rr lljnfi l-8 d]:fiufiflodou
/<

W[00nn ltln QlJ00: fl'l luflno:U l4 nUB lnun alpha-BHC gamma-BHC heptachor heptachlor

epoxide aldrin dieldrin endrin alpha-endosulfan beta-endosulfan endosulfan sulfate o p'-DDE p

p'-DDE o p'-TDE t[n! p p'-TDE n{l1nin:oud a ruo lduri bifenthrin cypermethrin

fenvalerare uos permethrin uasnri! oofltnil lulloav{ofa to tu-n 'lduri chtorpyrifos

diazinon ethion malathion methidathion parathion methyl pirimiphos methyl profenofos fizophos

- 
t, 49 |

llnv EPN fi0.!U0!nnl:Yllt ll?unl: aflo ns]t?t qflo 1rlau1nuflu1o!110{1J0 nn]:

n{ri6'uinqin'uyr1{flr:rflunr drirunr:n:areornrul#ldudr ieu#orrJ6'rin'nr:nrju
u i e yy o a ! .

?nu?nqu unlllnun: taflnao{ln:u!n?outtnulyt o tnolno i fln d0un?lutljulu ot9u2flu

(homogeneity) uavn'l]rJfl{ylir (shbility) ro{dr:f;uri{ 3 nrjrJ nru ISo Guide 35 Hanlt

il:srfiunrrlrfluru'ordurriulnuliaNove ldrir F crirical ryirfiu o.oz rir F value irir
l-;d-,Aaaala

0.66-7.21 firar:r,rufiiirir F value < F critical ufleflirn'2od1{filni uu Rtrtr urfioleu?iiu

riruar:n'sdfir r ,ato" > F critical rn'orir}}J: sriu Inunr:1#aunr: Horwitz equation

rir svsop o{:vu'ir'r o.o8{.16 dro{lurnordfiriruuol#sysDp < 0.3 riun'o ri'eodr.rfi
a lo

fr?rrlrjuruorno?nulnunu n1: fldoufl?'uJnsytu,t o,rn'aodtq nu'iretlr:orfiu'lflu F.""r".

qolxllr'- 20 + 5 o{nlirordua lfruruurnn'jr s r6ou rccovery lotflt:ri,r : nrjl firir
63-1090/o nr:ril;uulfiuuHont: 6flolJfl?1!flM5o1unt:n:2iaroilfl1:n'unriu

ooinrlunnoiu nrjllnin:oud uarn.juooiunuluy{oay{oicluiu :vrirlr{o.rrJg^ri6nr:

ro{n:rtifi nr:rnun: eirulrqjrfludrjrnolo z-s"o." fi rir:yn'jr -1.49 6{ 1.78

^ J- rinr dlfi nuri uayRols (2550) nr:f, n! lvrnlulainr:1#iaqD: r!utn'lun1: Qn

du ar: ri rf,n ul n.r nrjuo o funu lu r,loav{ o ialu urJo{ rifl Ha n r : enu rfl !.i r f, nu r
a lrr r t , e I s1Jt3f, fn1flt,0{?fl6f::xtln ll nua tnrln 1u!c1r51? rlna rluoou ry{{12 l 6 r 6Dn

n'rfia'r yr:ruacr6ua rilu n finnutar Hu?nnd?u uasluurrl lunr: qnduar:rito'auual

n{r organophosphorus Inurfiudrodr.rriruonu n.:frn rirlannoliunr drrnoflrln:ru

o'.:uinun:rJ1l filrlordr}lluyio uarriruq,rfirdkiiaar::urrn rirnr:mnaor + "ir eio
, -;I treatment :yl.r'ilr;ufi 6 - 30 iutnri 2550 :audt ?udeotir,rrirfiirn:rgrioo deodrl



a)

a /l' a
fl o n r t gr t ? titfl :'l s ri'[ ri n r ru*n ua s i l r tu a r : n u sr n dr.: n { r o.g*ophosphorus l u ri r u o n

, .io ^l - id ^ 4.'
rula lrinfi1rndruiaqr::lmnn*'r tt ru-n frrfru lrirn: rc fifi: sucr?nreir.rl riu dryiu

J^
nr:f,nuru:salYrrRr r,0{?dq ! 5:lrxtetyr r ll yun tu n1: ?naud'ltflQu organophosphorus

,iruau ts run 1u#orrJ6rier^nr: xu'iriaqt::urr6darur:oqnduar:n{r
organophosphorus 1#6 (lrnn'jr 80o/o) fl'o lurvv{gr? vu'ntolct:fiufiqnqoduli ldrrri

azinphos€rhyl uoi EPN idQt:trnr6fi arlr:onnduer:nriu organophosptro-s ld:Jrunnt.r

(5oy.-'t9o/.) n'a lulrnirr lh'rdrr rrudoo lural uuanndru nl6ond':6aq :ruoyr6uq

d.:drrlne rtacttnau tu-oxordl5y{^udEnfll5 lduri .ono"rotophos pirimiphos-methyl

chlorpyrifos pirimiphos-ethyl fenitrothion prothiophos methidathion profenofos triazophos EPA

uo! azinphos-erhyt drnileiruln tlacfrnnut?renfr ar:ntjl o.ganophosphorus lurJilror

drn'ir so"z

. a atrdt , v e u
Somsiri Jaipiem (2008) nltflnUlU lnflflU'lt dUlll{nlt:x aIlJt{flfl1: fil0nflnlfl!

nrjl oofunu Iurloarr{nun; rJ:; ruu na r urduld oqln 1iln lnnr: ldix dlriato rrnu n: n:

1rdrfi,nsr:n::rrrr1u i0{ Inurirnr:rfiufi'lotir.ruioira:rc#ludrsqqud.ruarqqdu
i-

rfion: eoinrlilrorer:rirf,afnpr'rn{rooiunu luy{oardnnndu lduri naofl il;iloa
lnIn:Iniloa unyllr:flIur{oalurir fiu ornra unyuinorn'ufifirfrlria:'r{n1uro.:

te | 4 . - I " a , rarnuflrn: l6ufi n*o uar.ild?:?!fi'rfi1nr:-ra:rvililir.,'rufltluntuoladro.rar:nrjl

oofunuluvloarr{nluile e rrcioln{lrnun:n:rJEnri'ndruru ll flu uacn.i!dt{6{ l7 nu

Hanr:f,nurnu'i1 rirrc6uarrrlr{r,duro'rdr:ririnfinln'lnndrrntjloofunulur,loau,ln

ludr ornrr 6u fio uociirdrro.rrflun: oqjlurie.: 0.ll- 0.217 llln:n:"lrio6sr: o.oz+-
l-

0.070 uann:!n0onu]flnrlnr 0.004{.881 unon:rJnonlan:l] 0.024{.086 rJaafliuriodoi
r l - :, , I ;
11{ 0.558-2.112 ltJ tfltntllnDal:1{rcrun[!n: nl!d]nu uoRnlnufllfl?lljr{uilulaa0ilot

drlunlrLolad nejlooinrlur'loan'lnluilaar':vro{rnunrnrilQnrinqln'hn rjldt6lodrsfi
- " - I a -!, c . u orc e e v euudlnqm.:dotttlt n1:flnuru{nU:Ersurhnq tt4 lt4utduyl Nfl't5 SlJriur{ddt: fil0arinltl!

nrjlooiunulur{oan{nro.rorinrnun: n: r.lnnfin lduri nrrnr:n"urir nr:cnnr uasnt:
. J , I rrr-d!fldvt'NH2r.tu.t Inurq lr n1: dxr,rfllJ l0lr0unsH?1,r 'tli,r:]{n1u s.rl6tudl:n1n9

c, 4s ! - - a i , o a ! - - -flnlY{tl6unr{ 5?u ,:nl: flllHfld]: flt indgl rmanal{lusu tlay 1n1: txd!Hf,d'l::JUs

urrro.rar:6rinfingn'rn{ud dr6'nrfluar:fiLirioh?rfinlcrir uriorroyriol#rfinnnrio
-.J-rr i ,--,:-qtnltln nt:0:'l la [U0{ n]flRlnxUU.ttolJo:]U Hazard Index (HI) ml,rtd 1{n1:d! fl

qe , ^ - J - ' , .i'l6uri nr:dnnr iiodlil'r uac rnflfi'lirlnroiritrfrun'jrrirfruoliulfr(m, ry luqqudl



83

rvirrilre6 uos88rvir srudrdr ua;luqqrluryirfiu:o1t uay62rvi-r srudrdu otirrl:6

n ruf,luu'irnr:1#ri rrfionr: orllnnuoc uilno rra;nr: dufianu 1o.:lnunrfl5 oro oy1il

' o9a ; , , ifl0t lnnfl1lurdu{00n1::ufluHfldltfltnflutn{nqlu dlrru nntuTt]noqrnt lun
- "i , hro q q

rsuulrau rnun:n:ornnsrJftl"rurdu.:flon1: lo:uryrHddl:n aoily'Eylod uac',ln]n:lnyloa

nrnnr:dgnrJlu:vu'jr.:nr: rn'i'ul nt:Hd! trasnt:finriu ar:dr finrnran uasflu'jint5f,rfrd

er:lnIn:Inr,loa oroncriol#r6nnelurdu{{{qn uio.rornfirirdrfiriu#uuur',loqoqn o'.rriu
4 a q, I

n'r:flflu'lu [duo tl.t 11u ?u.rlurIUla nuE!ru!!']6:fl1tn1:anR?1![d0nuayfl'ltiFlfll: ft1'llJ

rdo.rciolil

Nuna Taneepanichskul (2009) nlrilt ytfiunrtlrfiul ornnl: iildurTddl:

oaofl n:'r'loa 1n{looirrnuluv{oau{n) rirurrlnr: iufilfierrl fi rrrirto.rrnun:n: {rJ6n

ninluiruarirrio 6rrnoru'o.r o''ruiaqla:rrmfi :J:srilalmu ldrtrnr:f,nurluri?{:s 'j1,1

i-,-
rnouIu?1flu 2552 fi{rnou!nr]nu 2553 ntoa:?n?n :rl10lar:naoflniyioanndrluut'o
9 1t , t ^ oyYr.tfl0{1,1.fi,o{lnun:n:flu0nlt:n ott]nn1:truatltnln6flnl1tt tnu ttrnun:n:,i1u?u

35 Ru (n1u 26 nu lrasrrq^{ 9 nu) Inulmnu'nntr.i!fi?odr.:uuu.iruornrnun:n: ftJgnnin
oo.att4.'!

m{flrJn lunlua ?[t0 Hanl:flRUlltuz1lnuntnr luflauu!olqtEri?1{ 40 n{l 50 il rililun
radu 56.34 (+t t.r t) 6Ian:-u dufirr,'oriraarrir.:torrnun:n:{rJgnninrrurvirn'u o.oae

n1:rluJn: uavilr!{lyirriil 0.075 nr: l{r!n, rirrofionrrlrdu{uto{nr:naoflilSy{oannrhr

runln'oto'!rnun:n:irirryirriu 6.95+18.24 !nJnn. (0.01-98.59 !n./nn.l 1un r:frnurai.rfi1d
; o tt h / 2ierrnlru:!rlJunrnr: rufluflf,drqnlo{lflun:n: :rnu 95 nJ0:lcru'l a lrlofl0,tfiur.lafl:sytu
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AJ

fl t'l nfl 1 al1: rRlr9fl frlrl.r r o lu

- llllfru

- rRU [n ltr:]uHn
- rno nnrjn6

- rno xu'iriloonriu
j

- tRt, It lj',t ]lJ R 21lJ ffitU {

- lflu nu?-t llJ aoanu

: ?ll

0

I

49

50.00

0.00

2.00

98.00

100.00

6.00

2.00

92.00

r00.00

0

0

150

150

0

0

150

150

130

2

l4

3

1

0

r50

0.00

0.00

100.00

100.00

0.00

0.00

100.00

100.00

0

I

199

200

3

I

196

200

153

6

30

5

6

0

200

0.00

0.50

99.50

100.00

L50

0.50

98.00

100.00

76.00

3.00

15.00

2.50

3.00

0.00

100.00

3

t

46

50

23

4

l6

z

5

0

50

46.00

8.00

32.00

4.00

10.00

0.00

100.00

86.70

1.30

9.30

2.00

0.70

0.00

100.00

, r,d i;,HAq1nlili,0{nqun?ou1 t l!uR?'rutrnftn'l{ ry}t ?1{r,u6tauytil gnn5nliurl9t
-4-.1.' -.' --- 4 , , - r i ; , a . -,i,urrnunrflr:u0u unnqrn?0ut{rrniluylrjQnyrtfrlu:oil I 1fr}iturlllflun: ?nr,nd.l:[Rfr

, i < , ji AnnRl{ lulno6utnn?tnQ!n20u'N[tn uftnun:nrt!0u
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4.2. I a?r!rliil{ililo':nnof'hr;yloduoyIilrfl Iuy'lod

iliurtu or:srndxanof'lnilloalunin tunfin:-lsiofi I nnfu I nn-lornfi nyiu

iufi o, t, +, z rrnc{ufi r+ luruln.rninnJ,r s ruJa.r rirrqduuayrirrduruulre!:1ru uanrtu

i,-nr:rqfil: rlilrorer:nndr.rtolnaofln5rioaluninlurtnriruarirFo dunorl'or i'syie

q orrn, ru

105

nr:rlii r.l rrasnrnfi q.t

tJUrtzalfla{

nlrsnn (? )

fi ursar:fi unndxluni n (fi o6niueioilaniuy

urjasfi urJorfi urja.rd urjaqfi urja$ rirro6u ifislruu
lnrg1

0 2.13 0.'15 0.69 1.59 1.34 l.3o

0.53 0.61 r.49 0.65 0.97

0.60

0.51I 1.56

4 t.4Z

7 0.50

0.50 0.49 t.02 1.96

0.14 0.14 0.30 0.69

1.08 0.62

0.35 0.24

14 0.33 0.12 0.13 0.26 0.32 0.23 0.10
Iirrotar:fi'unndrlqlqn (Maximum Residue Limit : MRL) 6o o.s n'ainfudofiIanil

c
aco
2

G,:
o 1.5

=:
?r
6e(= 0.5

E
a
-o

-a

I

O uila# r

O urjaln'z

A u nrd :

X urjalfi +

Err arfis

O rirro6t,

l6l0 t2

?un

olrd l.t n'lrlrfurlutolnnoi'lnilloalunin s urln,r nn',rfinriuiufi o, r, q, z rraciufi r+
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e A . j i a , f,d-n1fl10lJn tldn{ lunl:'t.tyl 4.3 asRlflyl 4.I dllJl:o1101:0!1 ]nlflt{t?gt

rrosrilflndnau aflldnfnr:doudnlurortdr:nno{ly{ir{oadrrflu}jsrrurJ['fiiurfiuu]l (rrst-
-2

order reaction) a{n1:1{Yl 4.4

A t , /r' dlgl'H1{1t 4.4 nA flafl1dn: n1lu00dnlu10tdltfla0t t1t5flodnnnl r tu :n

rrrjorfi ' .i t u-tnlR{'loo rtofl'tggrr (2u ') al{n?fl (2u) R,

0.1332

0.1309

0.1 192

0.1293

0.1023

5.20

5.29

s.8l

5.36

6.77

0.8307

0.7845

0.8152

0.8215

0.6260

rqnu 0.t229 5.69 0.7756

fA- 4 o - r^- iJ , ,, ! tuafl :ulnrna12nlu0n: 1n1:tnnJ0n: ullltiuoqnljn?1ut{rJiiullo{fl 1td.tfi u
r i -!unnla{ u! (d!nl:Yt 4.1) n{u

lnlAl =lnlAlo-k (dunrrfi 4.1)

Inu tAl = iurordr:n{r a'o, tAL = rJilrorar:Gldu, t = rirn.rfi, r = rrar

k:0.1229 trr= 5.69 iU

Hnd{n.it2dr!tronrirrld'ir dnuorsnr:douent0ro.rfl t:nn0fl iliT{ofl
-l----,t-.--- ! y .l y ) e .t d I1UOgnUR2]rJrIXt U10!fl1:t:UnU ! lniOtAnl:nnf11{n 0{ fl1, fl0oi 1115r{0 d nualdlt
naoflnir{ornnrfi lluninnruxa'.rntr6nriu irirEln.irrir prnr dlryirflu o.s u'o6nildo
Arl)'nlani! ucinruild'lfrnriu dtrn,tndt2nsQndouflatuldntu[::116 Inorirtjnrrrri{tniu
n1:lnuarlCtlusf rl#rnun:n:rfiudu?HaflAnatu d.!6nriuar:rirt'nf,nilr'r z iu isriunrn
firr:srrujiuurfiounr:nnfir{no{flrrnaoflil;ilodnrunn',:fioriurflur?ar 7 i1r 0s u.irfll:
nooflnir'loarq6ofirirdrn'jr MRL uriilu.jral:nndr.rluurla.rfirotir6.r z urJa.: (rrnfiaodrr

fr'.rnr" s urja.r) irirlrnn'jrniorrirrir unr d.:rfuoronrirrld.ir flrnrnun:n:inriu.rl:

nnofl rir{oeluii'nuelcfi n:sfi r1uilr1riu :yuyrln.lnt!dn:!ri{reiunr:rnun:uurr:toti
!,-i.d 2i - * !' - ' J--ur-[urnu.rno uo;nr-on-or:orr{o{oiiil:ynoilriunirniriinocflu.ir 1un:6ifinunr:rJulflou

fiqrqe or:Jn.rfi s) rrnmirninlirflu:vuy,nr a iu ar:nnoflxi,loaorgndoudorr,fllu

t : :llrn'ruo{1u: cf,ufi il oonfiu
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drrnndr{lfl rfl Iur,,loa1unin (nofiniueiofi Innfl) ud.:nrofi nuiuiufi o,

-i - J i ,:
t, +. z uasiufr t+ luurlalninri'.: 5 u nr nirro fiuun:Eilfiu truul tfrri'lu uanllunr:rlfi
4.5 llarnlllYt 4.2

i.-
nr:rrfi 1.5 iliurorar:nnfrr.:tolIn:illuy,loaluninlurrneiruariario drrnoru'o.r o'.ruin

0ra51nr1u

:cuct2atfio{n1t

sn u (?u)

dirrolar :f, unn#r'rlulrin 1fi a6nila'oilonir;

urjacfi urJarfi urjo.rfi urjo.rfi

1234

r.allua{n ntloo8 n uu{tulr

5 n19t:g1u

0

I

4

7

l4

rJilrsrat:i-cnndtqlqn (Maximum Residue Limit : MRI) 6o

9.48 3.t2 2.U 5.13

7.43 1.30 1.70 4.17

6.78 1.79 3.41 3.37

2.36 0.66 1.82 t.t4

1.49 0.78 0.60 0.94

8.91 5.86 3.19

2.93 3.51 2.46

7.85 4.64 2.56

2.52 1.70 0.79

1.32 1.03 0.37

s l-aanildon'lonir

-=
G
lG

G
's
C

{(E

a2

=

.E
ET

ts
a
7

=

t0

9

8

'l

6

5

4

3

2

I

0

O uilnqii t

O urlarfiz

A urjarfi r

X urjarfi+

l. lrlla{ll 5

O rilrdo

tufi

o.,nd l.z nrruuilduroqh:flluyloalunin s rujo.r na'ciniluiufi o, r, a, z uoviufi r+

l4l0 t6
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rrndolndrran'r1ru",r',od l.5,,urn-,rd 4.2 aur:ofr-o-r:urnreirndrf,in

uagrirn{drnulrasranfnr:doueoruto,rar:lu:flIur{oadlrflul:JorrrLrJq^fiiurfinurs ir,rst-

order reaction) 6'!gt-,t"'od +.0

nrfl {tii,l.5 rnuxnaran{nr:dooaorutolar:'h:ilIur{oennfir.:1unin

(iu)

0.1322

0.0990

0.1058

0.1212

0.1364

5.24

7.00

6.55

5.72

5.08

0.8499

0.4949

0.7805

0.8253

0.5149

f-* dt e - r-- iJ e e lcuan:u1fl{nn121lJu0n:tfl 1:rnn an:ullltiuoqnun2.lllt{!iiulo{d1:d{6u
I .i -:unntntl.lu.t (drJnttYl 4.1) a{u

lnlA] =lnlAlo-t (alnr:fi a.r)

Iau tel = rJirrEar:n'rru6o, tAL : rJilrorar:FlCu, r = rirnlfi,, = t2nl

t = 0.1189 t,r= 5.92 iU

Hnd'lnrirreru: onrirrld.ir dnuEcnr:douenturordt: 1ilrfl Iur{onr{o

c du o { riu n r r uri, {u' o c a r : ri u du t r n {o 
ry 

n n r : n R fr r { u 0.r d 1 : l n :fl I u r,l s a yr u.i r

m:In:fllur{ornnrfirluninnrurn',rnr:6nriu irirqrn.hrir Nanr sllryirfril s r'adnirio
-rln=lnni, udnroxdl6nriu e r:f,.rnrirrwgntiouaarulCnur::lrr6 Inori.:tJn:ud{raiu

nr:rnun:lduucfrtirnun:n:r6u16urnann'nnrurdrieriuer:drfrnf,n1n'r z iu iuiunrn
rior:sruJSourfiulnr:nnf,tto.:er:In:flIur'loanrundlfinriurf,urint 7 iu !ynu.ilty1:

In:ilIur{oa4nurjo.ririrrirn'jr unr drriuoronrirrld'ir nrnrnun:n:finriuar:In:fllu
y{oalud'nusrcfi n:;fi rluilr1riu rror,ro.,o.lrdnrldlrcirnr:rnun:uuy rororfluqto

rua ; o {lu : r dr fi rJa on n'u

R,

lqou 0.1 189 0.6931
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+.s nr:rJ:yrfi ulonranr:iuf,ueiouuro.lrrdo,ro',nnr:iurJrsnrun3naer

too ign: I rT 4.7

ninliotarl:srrn:ohodr.rua;nqEnir!ni:uilnn arur:nar frnuruynr:fr1fie

i ; i- - -,or:r'rfr 4.2 nrudrolnr:a'lfia (iulilt :cusrrarfif,!ria 6l) uocd'n:rnr:i :y ru

(nn./;u)

6'aurjr ft1(+nlruuqruultlgr:q1 )

rJrcrrn:f,aodretu ilrcrrnrsYasdr.r
4<44run u r{n um l?tt

iuen rn rnuornrr or{

n =50 n =150 n --20O

nrrr6tolnr: dlfra (iuEl) 365 365 365

:cucr2arndrJfld (J) 43.55+13.83 41.57+16.87 42.07+16.16

o'n:rnr:furl:cilru (nn"/iil) 0.007+0.0045 0.005+0.0059 0.006+0.0049

u?n t rfio : r.32 + o.o5 g

, o ^ i ree01n1otJn9{nn1? d1l,'lrofl'lu?01111lon1d:uanlridlln!:J:yluun?1!tdu{16d{

o"'r-,od a.s 4.9 ,oy 4.lo
r- .i , - n d,ililrsundurioiu (ADD) nrnnao;ln5r{oe mnnr:uilnnxintolneju :smtu

q i;tullu rnua:n::!ri]ua 2rto drrnor!-o{ ortinqua:rrrrfr n-o 4.3oxl0'' n-on-nfu'o
,- i,-n*lonflsioiu rjilroun6ucioiu (aop) rrnln:illur,loa rrnnr:uilnnuinlufiufirilio

flo 2.09 x l0 lJaan:xnon lontrJnoau

ri :'! r or rq 6 u i o iu ( ADD) o r n o a o f 1 xi r,l o a 0 I n n 1 r u:^ I n n il ;n x o.r n.i !
. ilrvyruuli?'hJuonnirfi,nrrrnrru siuariario drrnoru'ol r',rrinqua:rrtru 6o 3.toxto''

,- i,-. naaniliion=Ianildoiu rjilrolqfiuiiaiu (aoo) trnlx:flIur{oe oinnt:uilnail;nlu
d dd a
flUYll4?[tO fio 1.49x l0 !AAn:l,n0n lAn:!fr04U
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ili!rErqduidoi (ADD) o rnn a oiln'i'r{oe ornnr:lilnnuintol nril
rj:; ry rru:elrirmln 6o l.zorro' u n finfldofilaniudoiu ljilrolq fiufioiu (aoot

o r n lu :il luyl o e n r n n r : uil n n lri nl u x*u fi ri:ri o 6 o r. 79* r 0" n- n a'n:-lsi o n la n irusi o iu
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n1:ut Innninro.:rnun: n: Qnfl;nlurtnn'ufirlann?n ul'h nir uq torrir

drqn rirrn6uuarrirq.rqeto.:nooflnEr{oadrn'jr:cd'ufi uolfuld r.o uaa'r'hfiuilnnhifi

or.,u,do,o''nn''rrilnnninfi rlurdounaoflrir'loa rir uq tolrirrqdtlrayrirq{qnxo.r

Ir,r:flIuyloa 6o z uovI d.:qrn'h:rdrfioorfuldr.o 6rriu{r?lnndrfinr.r rfiurorn

nr:u?Innninfi rlurdouln:fl lulloa

nt:u5 lnnn5ntord'rrryru{uilnnrie}Jlurtnn'ufi rnun:n::u6u nu'il rir uq
' ar < | j , - ; q h,xotntnlEn nrladulldtfl l(tqnlotnao: 11t:I{odn'1n21:3numuorJ:utn 1.0 udnt?l

,asi.
{uilnnlilfinrrurfiulornnr:uSlnnninfirJurflounnoflnir',loa nir uq ro{rilqduuay

rirg.rqnro.:)n:illuy,loo 6o I uny l8 drqrn'jr:rri'rfiuolirld t.o 6"rriufrui1nn6.rfi
i -. - i,

narrrdulrrnn i:u5lnnninfi rJurfl ouln:fl Iur'loa

nr: uiInnnintornrjrn'rotirrfirua tor{:-rdrriaai:ri rfrnfin gn'ynrnnrt

uilnnninan nu'jr rir uq tolrirdrqo rirro6uua:cirqrqaro.:nnoilil5'r',loadrn'ir:vd'ufi
i-<

uousu tn r.0 udnr?rHU: tnn hifinarlriio'rn rnnr:rilnnninfirlurflounaoflnir'laa

rir Hq to'rrirrn6uuavrirerqero'rln:flIuiloa 6o z uny ta d.rqrn'ir:vfrufiusrLfu1d t.o

E :rn

! uoorrn

I lurrn

0
sD a0.0001

riqa
sD +0.Q021

lqa0
sD +0.0462

{iqn

6'rulu fiiSInndriR :rurfi u.: rrnnr:uilnnninfi ilurfl suln :fl Iur,loe

n1u.:r0un:ru (HQ)

0.20

0.18

0.16

0.14

0.12

0.r

0.08

0.06

0.04

0.o2

.au"fdroAR1n 43 oun:toitndt:nao, lnr odrtnnt:ut lnfllrrnrilua?rar5o tirmoru=o.r {sNin

o n:11r'ru

0.1614 0. t6l3

0.0123 o 0r02 0.0143
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20

t8

t6

14

l2

l0

8

6

4

2

0
sD +5.2311

q{qn

,.,rd l.l dun:rurrnar:In:fllur{oeornnr:rlilnnniniunrirrio 6rrnorr'o,r ilnin
qrn:urrfi

,; , .irir Hq tolrirdrqn rirrn6uun;rirqlqndrrirar:nnoflyrir'loalurnun:n:

ludufi rnun: n: :r un sfirotirrnriurl:yruuri':hJuondufi ,nun:n::l riruariario
. - ' 

j 
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QuEChERS
A Mini-Multiresidue Method for the Analysis of

Pesticide Residues in Low-Fat Products

1. AIm and Scope

This manuscfipt describes a method for the anal'/sls of peslici(re residues in procluce
with a lou fat content, such as truits. vegeia)tss- cergals es yjet as Drocessed prod-
ucts lnctudhg dried ,tuit.

2. Short Descrlption

Ttle homogen€ous and represenratve subsample ls eKracted in frozen cofidltior
wtlh the help of aoetoniEite. After addition ot mrgnestum sutfate, sodium chtofid€ afid
burering dt"ato sass (pH 5-5.5), ths mixture ls shaken lnrensiyeF/ and cenrifoged fof
phase saparatbn. An aliquot of the o{ganic phase is cbaneGrp by dispersiy6 spE
employtng bufi softenrs (e.9. psA, GcB) as ,.,re aslBj$Ori,6..trrE reiitsfai;o.f,iHtffi
d4f.ed;fsfs=fr*ilt uFrifaets.qt6riEldE4d;E qlEtiedtuiiefi.aitiqaififli...ffii.iim#iim.J
rrriiibaddifirffiitE,Sffriiy q{r'6ft5fnjiiaffi6,gnit Cii.a*ftfre€j rhe finar extracl
can b€ d!€cty €mplo),e<l lor GC- and LC-Eased determinative anatysis. Ouam ica-
tbn is p€rfomied usin! an lntemal standard, which b ad{raC to lhe extract afrsr the
lniiial addiibn oI acstonnr[e Samples wittl a lo,t'warer conlsnt (.gO%) lwuire the
addition of wat6r belore the initiat gxtraction to gei a iotal ot ca. 10 nt- waier. whgn
dedlng wilh samphs containing *25% waier (e.9. csreats, drted fuit, honey, splcc€)
the size of fi€ aflah/tical sampb may have to be reduced (e,9. 1-5 g) depenrring on
the bad of matrlx-co-exfadives exDect€d in the rinat extracts. A brlel overvlete o,
the method is shown in tho flowchan ai the snd of thls document.

hltc.tELr,1gglo.fu3rlarii.dri, C\,IUA StJitocrt
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3. Devices and Consumables

. Salrp e crocessrn! eq.riprrent e.g. Stephan l-i,l 5 ut)iy"rs.tl

. Autnrratic oipenes le g fcr,t0-10!L ^C0-1oocll-l0f -r:l.!] ltll

. 50 mL l-eflone centiirge :uoes *i:it sclevr caps ie g. Oa{-ricge ircm Nalgene
3114-C0:C) or drsoosal)le 50 mL cenlriruga tuDes {e 9. 114}:ZS nn. pp.

Sarstedt ardcle-no. 62 544 004)
. i0 nlL PP-srngle use centrifuge tul)es trith scre,.v cacs {e.g. grerne, l)io one ar-

ticle-no 163270 or Srntporucanada, caralogue no T59C-1CAT,
. .10 FrL solvsnr-dlsgenssr lor acetoni'irite
. Centnfr.Ees lor 50 mL and 10 mL csntrifu96 tubes
. Po\./der tunnelg, to fit for the centriluge tuhes
. 1 .5 nlL yials tor Gc-auto6enlpler
. plastrc cuDs (stackable) fof the $o.age of tho pre-'.yeighed sclt mHrure (s.9:

,lame photometer drps 25 mL art. no. t0-00172 trom a) GtrtL-Atfaplast (>1000
preces) o( from D) JURO.LABS, 0.91239 HenfenfeE (> 100 preces)

. Sample div,lder, ro automaliealy portion ihe gatis (e 9. trom Retsci/Haan, pT
100 or Fritscfi/ldar-Ohersdn, t borette 27), T16 solds needed tor -dbp€.tBive
sPE" can be ponbnated using lof exarnpl€ the .Repro' high precision samplo
divider tro.n €orkls' usirB the t0 mL pp E bes lrom Sntporr:

4, C hemicals

. Acgtonitrlle, p6ticile resirue grade
o NaCl p.a.
. Disodium hydrogencitrate se€quilrydrais (s.g. Aldrich 359094 or FXrka 7.t 635)
. Trlsodtum ctfate dhyCrate (e.9. Slgma S4M1 or Riedet-de Haen 32320)
. Sodum hydroxi(b p.a.. whereot a sN-sobtion (0.2 Ct mL .rrater) ls propared
o Borxlesil-PSA 40 pm (Varion artde no. 122r30231.t0 g or 12213024/100 g)
. GcB€orbont (s.9. Sup€tco. Stpelcl€an Envi-Carb SpE butk pact{hg, artcb

m. 57210U). .Altemattuet/ isotale matarial lrom packed cartrttgss
. Llagneslum sulphate anhydmus coars€ty gratned (e 9. FLUKA 63135)
. lJagnesium sulphaie anhydmus fme povrder (e.g. L,lERCK i.06067)

I'Jot.: PhlrlrLt*r can br ..dtoyad h a .ruf,l. fu:n*r ty hcrtoe !o a.!D t t. e. ov.mlght)
. Formlc acid conc. (>95%tg). prepare a 5 % soluuon (vouvoli ln acobn(rile
. Pestclde Stand:rrds s_ 9 fro.n Riedelde Haen, Dr, Ehrensiorrer. promochem
. lntemal and quath/ cotrrd (OC) standards sos Tabre 1

tliciibr'ealo Ansq..!tbd+3 C'!.VA Stl.rrgirt
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Potential Intemal standarCs i tSTDsl or

Annobiiofls 1:
fhe .Be of mote thrn one tnae.ort and gurritf conarlot st.od,,rd, i, r"commended ao
enabb r*ognltJon of srcr, due to misptgefiiog or dbcttmin^don cluring r}rfuing
or clgr,nup,

ln ihis orc td thc irrfcm f sfrad,atd (tSlD) is cmgkytd at az aaxr,y st Fof Un eoalyilr,f
N@dttp (cot t,rrzDtr Ip a surogsre sia/rd6rd). f o uvoi.! wetc5tlm;don, ol ,t,sit16 h ta
impotfrnt thaa the comroud us€d ,s lSfO Ms not ex,fldcnce anl ,ignili.aot bsrd
during ,he prcca<ture (cg. hjgt]€l d?x,D S'a). Whan ,not zte tru aad ;qrlrbt Jnl,nplas
ahb cdtafi,r'r is gar,€,/a y mcf W a$ @awufits nylcd i., t B t;btc otrtrt
h, thc crs, ol somple, wilh hlghe.. fct contsr\ hoyraly|'/r, &, sialoda,r ,s di,,,rlrruof. {Vrc'
$lufrity aI ht Yt dp .crtotr Xt tayer is very ti,,ttr'c., excetsive s,,mpte frt ,tdlt lqm sn
,ddirlonal t.yq tnao vhlch .nctrtes mcy ptttitii om! g(rt tc,,a.. T'hG .rtclrt ot t(x,s'/, d._
,.r?ds oo tl?€ a,rE/utt d Wr io thc s,/|npF- os.tatt as oa tha pofeoly ot itro onf,|r/.cs wfrh thc
most nofi*,oLr ooas MtO Utc htp/lEsl bssas. ,r, t e prer err]e ot Ceyc,jod Lt amoanb
(e.9, , O,3 9 LU 10 mL ocetont'lrltet L thu, r*ommended ao emptoy the lntemat
,aandard ,t tho end d ahe pro(edura {to dt oth,fit ol tl?6 fln.t .xlr;q;ssuntng tha v4
aDE ol lha oqianlc plrEa $ being exody 10 mL. tt shoukf ba ftJrthem}o{D notcd-th5/. ihc rc-
covelra_s-of pcsdcidct hevhg vcry low po,tsflly (e_g hexac,,Er,oboo,rJoe oN ODD 6,i! dtDp
bctofl 7096 e, ,ba coniarrs !r6st! ( than O.5 gr' 1O nL eccrottitr,tc. pCB 1],g o, 1{t mal beoted.s sgrroorte OC lt rrdards to lndicrae or rula out ony stgnifrcaot tasses oi p3€/ti.
crdes- As bog as onc ol thoso tflo @/,.aryrftrs sh*ts rccovetlcs grcotcr th€n TOrl il is to M
axpcc{Ed t e, thlb $,tt rbo Dr t a casa sya, lot ?tc ttbst ,pn_palal prsdcdas.

Ftic\efitgElo Ai$latrirdtr. C\4JA StJ:rC!n
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LOSSeS ot Cg.la;n cDnlocr,los ici:cr,; ocjaa;ly AaC p:O\or siiircla.t) any disa lccrr cir.lag
-'rspersr/s SPE" ryhen s,rrptoying GCB sotbena ror chlorophytt nch sa,rples ,see 5 3,
Sofle o/ tlre poianlo] .,S Tlls ti-.led aDoyg .?.t€:/ c.,sc bc oi,eci"d fhis can te ovcideo by em.
ploying the ,STD al the e.rd ol the proccdure, osst,,?irig t1c voitfiE ol rh1 orgaliic ohose
as &iog ar€ct'l tO L. Anrhrrceae, which shows . very sarong olfioity towe.d,s GCB
mty be usecl e s surroOate QC sarndnd- Attr-a.accnr rcca)raccs grcole. thott TO ni;t

cole thoi t o u1occ"pi€Dir ,rossrs ofpestqdes w;lh vary hlgh aiinny :rtvar.ls GCg (such as
l]€rochlo,oD,cozcne, chlo.DthJ'to..il, thiabeodazolc) iove occuncd

For lhe prgpararlon of cctoration solut}ns a diluton ot ths ISTD solutirs b neceg
sary accordng lo th6 amouni of extact used isee 6.3)

5. Saf.ty :tnnotations

rvhen ushg dry ice, sotvents, sotids ard standaRls lhe coffesponding safety directbn
sheeB and lho geloly hformatlon on lhe vesseB have to b€ tale,n lnto account.

6. Procedure

6,1. Sarnpleproceesino

Subsarnptng of the laboratory sampbg is performsd toflo,wtng tha exlstihg reEutaEi-
orxi, direetives or guide{nes.itrf-[E drdr Irift{tihaiir6g{,tdde$:.Fryrttjiffi6ni.frtffi
(d-3+fii fifllplEhlot*v re4ff&ra,x E 

-dciese.homBx*rFlB 
and ihus reducs

sub-samphg varlatlon and (o ts(fuce ths size ol th6 ssrnde particlos and &us assl8t
tlE enraclion ot resittws. eu&l9t$efisdrpteSdr*srty,(dgl3t3fun!.wi0ia'ldrilb,
irffFiiffi1.irg0frtrE-{* re€zffi_EjdEi8Erlbrir li**}"pi$ Bin&*,itinflr-rE re-
duces the anrounl of dry ice rgquired and facHitales processlng

Hicnel,ing€lo ANrtrrai!di'. CI..UA St l:tg#t
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Annoloroits 2
. Gelera0y, ccmm:nuioo a! roon lam$ntwe msl leod ta mojot losses lor s'vcl,el

scnsiliyr pesr,bdas Duf otso rcsut io un insutficanl deglee o! comminrlion ihus im-
pedinp ?ho cxdacleD,Jitf oi.Jsdues srf.bscd in rcmain;ng potiiclls Fuehcr,rorc, he
degrca of trunqeneity scnbl,ai is geo€trafly not es g@d as in cryqenic Arcccssing
ieoding to grcotet sub-$amplw v lat*nts. fi he L.esessd/y degriJe ol comninution
connot be ochicvcd wir.h iltc means amlablc k lhe lobororcl/ lhe usc ol iarger sam_
plc arnount\ lv ooatysis lscaw q) aod/or thc usa at Uira-lunax dudng bc frrst ex_
tocLoD sl€p may hclp to wetr,rnG il}ase ,rgblams Bec be!ow).

. Somplca',,dlh a waaer contcnt betl,,ooo ?5 und 0O % {c g. bononts) .aqur6 tho ad-
ditioo ol wsl€r lo.dtbve a fa,td ot 1Og webt {whcn 10g sample is anpbyo.tl.
W@E ttdh I !1ater cot lpot < 23.A (c.9. f,ouL &ied huits. honcy, spic:',s). lhc
samplc ,nBnt may how to * t1ducrd ad wat6r hos ta E odded os shown b th,
table a€low. Th6 o&cd .,f€l'r shot/d b it a low tonvaaturc (o ,g. <lr, io comFc*
sates lha haat dawtoDmco, @usa<, by aha oddibn of tio saits.
Homogenoos srmple, {e.9. flozet) can b wcilrh6d dhecily tnlo thc oxtmction tut,
Mcd bt tp adttiti.m ot th. t@s,,q anp.tDt otvobt. t4atddjddf.ema#iitif
rffi *t#JiBffi ieffi @ m fiiatr;Ur*
i4irbldf;ir lryr./, dnr[rg tfi tnhomqeneoo, scmptes which arl difltcult to com.
n lduta lc-g- &bd truib) e.W crn be addd Dpltore processlog io ,srirt corr.
mlnualoa. h thlt es . tttgDt gcrrou,d al uR prrdt€,- le.O. fiO g) is wclgncd eN t o
acprc,,rfurtc ,n o,4,?l ol /.aFr tt & (ts &tc<t lruits to( examptc 7e g). 7hc t *-
tiJra ls lhgo Gp,t,,ninute<t (p,rfda6, $h ttc ttctp ol dry lcc). C& vaEt shottw b
qsa'd lr.ra aS ltrt, b tcduct E t6gti],?d 

'Il1pu.rt 
ol Cty tc!-. Nt oliluol ol tha asrrnfrE

hodrqanatc b usat bt funf,dr sanplc 
''cptttiott 

03 dcscDbad Dc.[or.
Wator addfrlon lor sgreral

SarrrDre ,ypc We*rh Wrtet Annot tlon
Ccrcars 5g 100
Ot t<t lnrtE 5g 7.5 c Walcr an b addod dq-

ing @rrn lnutlon slrp.
12.5 C l,tr,rrw€,nct6 ig

ustd ,or arer!€i3
Frut's .N ycgc6,D/6s
> 80 t3 *!br corrtra,

log
Frutls and vogctebg,s
2540 % w.bt @n'6rt log Xg X.lOg-wot an ourt

io 10 g srmgL
HonGy 50 100
Sprbag 2a log

i{arr+lrnCa{o An$farrirOtt. CvlJA Stfig.rrt
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6.2. ExtractionrPartitioning
't0.0 g r 0.1 g ol the con linured lrortogenous and frozen gomple 3re ..veBhed

into a 50 nrL csnirifuge tulte, '10 mL aceronitrile and the |STD solution (e.9, 100 UL
of an |STO.mixlure, coniarniirg one or several of the conloounds listeC in table 1 in

lne concent etlons oly6n) are added cnd rhe tuD€ ts c]cssd and shoken vioorously
by hand for , minutg.

AnnotaliotB 3:
. lf lrc sarrp,lc's &gicc ot colnminution is insufrcicnt. t ?6 extacdo/, co, Dc assAlad

by a Asp€nscr (c.9. Ulda.Tufi.x). TE criqcreirv ctrrrrcnl b ifianctscd ln,@ thc
sarplo,bcr{DatuIc r)rxtu.a end camminqtjot, It N.tomcd lor ODEut 2 n!n. at hiCh
sgca<t. tE lSfO soinbn hes bccn otrcady addcd, no ri,slrrg ol thc drs,pora,og d6-
mcot B n€,€?,rE',,r. htavcrrrrobss, dtc EE/rddfiirtbtrIb .otiitur,a*i tMjriiiiy*
tttllliiliffrtfifrAh;nEg.aoh.sdtiirrr'liririrrdtirr+oh0frilr.*il-wEn urirry ttc
di * fu n L aaiilqa nJ0,,s (sc <radccg dtd cons]4,?Ebldt) otc @orrw 19
,fin clirp'nti|g cl'oftol! can Dr us!d. Tho fctt,. nrtE,s hwrewr havc tlrlf,,Ir/t opcn-
k,,u tagdfig al&!.osing abmenls ol smabr &lnclor3 (c.g. lO mm)-

. Tho &sM c\Dacoo,r s{ap & scara6b as drsked, ss toag as arrr erzro.rrrr o, so,.
vcnt q1d eb lad rcmoin in tN safitc p(Wti(n (s,co b.bltr)_ h shot*t bc kcpt ht
flrw, lpyavu, ,?tl tlF- st rLr d\c an,oun ol ss,/,ptc am*yd E high!' thc aub-
nmpnrrg vot,€ffity ttl E. Oadng v€'ff/alio/, csci ,oDofiatE / sto.rE b csigatc thc
t#d st/6-',t Wrg yuiabift,tr's d €vcd w,pa cnptofu E 

'nla 
cbf.

dcticcE, utiag rqlDs,olat vt E flrplrs @nl,initg lnancd rcdduas.
6iffiAEgHffile*6.td4iffii$Niiil&rfl]tiif&r6,,{i
tf-trf,f;frfrffi:iftfluijir A srrrrl vttrrtbo urt rg o Vortcx n ru nrit llc& D drqrarst
sorvl,t urct &tbs w.l lhroughod t tc anW. F.difue,oOtifrl9tfiitffiattfii*E
ofiffiffiUabirai'C. t:5oqrj l:!,iload, niiirtiH I thlo b not @.siora, , v&
Lrt?, @t t9caatin sl,ould Frffi m ttE bbol eaflr,/rs uscd to p,!/fE,rc iadx
nffi c"B .atid, 9./utb,4sr to aw*f dfie/,!.Dca} in ha metix @nc€nt,,t,,// ol tlrc
fnalarfu.

. d-rtrkhErEfrIfIra'si*AdiwargFcaElr .W$dii;tnc us ottrxrtix
c btalitxt ohJ i.yts k nectssoty lo min&;,y',zc arrola ossocbl"d ytib mofrx Wucrd
enhonf!,/,,arrl q supptcssic/l. .ll#l, clutihg GC- .od L'4oto.Ifirin dorr..rlri'. mr*

fr *._*r:*sq;aFdtli.iirrlro.-IisSa&.ib;pdofi W,"NSfl eEm"l
i!ry@Xffifrffiri''lddEiiitileffriDl$iif$irA$i} rh. btf,t:* samprc B
,i.cfhf,iffitffifif *e is eoy oatcr umpo, D.rmtii$to,iiiir.fiidadtU,.itfiiiffiifl
fiiiffi*iffOhc prtporat*x1 ol cfr',ibratton soludot s Ls d.*ribad bcrlw.

&lr{rrd${elo Ar\rr(irrteOo, C../UA St r:rgyt
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Atte, ihai add a nrirture oi
. ,t S t0.2 g Maonesium sulphate anhydrous.
. 1sr0.050 sodium chlorlde,
. 1 S 10,05 g Trisodium citraie dihydrate and
. 0.5 S t0.03 g Oisodium hydrogencitrate sesquihydrate

16 ea3ier to HEparB the necess:rry numt er of liortions ot sdis before starting the ex-
bactch gocedure. The tuhe is dosed an(, hrmediatel./ shaken vigorousty by hond
for I minute {see annotarrons on horr to prevent the formatlon ol lumps} anC centri-
tuged (e-9. 5 mln. 3000 Uinlin).

Postlcides wlth acldic groups (e.9. pnenolyatcanolc acids) interacl uisl aminG
softents sucfi as PSA. Tnus, itsuch p€Btcldss are vithin the scop€ ofanatsis. thelr
determlnative analygs (prefo€Dy vla Lc-MSrMs neg.) sho{ld be pErrorme{, directfT
fro.n ths ra.v extract alter centrfugatton but prior b deanup. For thig. an aliquot o,
ul6 c r, exlElct b tlHed into a viat (e.9. 200 pL into a vial ,elth micfo-inlay).

,Amolt0oas .f:
. fhc r,Doltoai.n ol thc Eoh miztt,es c.o ba oxtottaly fucjliiatad ustftg a sampi€ dL

vldcr (se 3- Dcvicas aN Cofisunablcs). As aD aEc,rrdlrvr fie use ol puliortng
9poo,t9 l, fi.wul iurotgh nd as Hads. at the dtvidu.

. W a&W lhc cit6l€ bufi"ring Ea45 n,od srr,|@s oSfah pH-vshrcs bctwcen S and
5-5. Thts N tungE ls e rytr9 oadsa . d vni,, b!h, ahc qudtti'l5,tfue bxbaction ol
&rr fficldcs aN tht ptoecd.,n ot athafr &/bdc (c.C. captan, @,et, lo uan l)
drd a& hb,c le g. ptmctozbc, cooxace,,) cgrtrE,l,,ld, E slttfrckoltf achfuycd
Fa, ,cld tlch samplcs Mth Dll<:t) E pH-r,rt e scrriavcd a,Ie r th. addtbn ot
Urllultrg tal it normeiy t€joet 5. Ta r,,gtoct ,rjtd l& e @at,,auods tl:,6 pB-vafw
con b ctovel.d bl &lng 3N NiOH: b( lemooat limq, ,N cut.rna, W yt- for
nsfrany z@trL naOH soturiofi is ncrdd-

. ,n tha lrcsancc ol lrEie/i ,rrlrr"drrr, sn#nsir letd/s b tsm tumps" flCxt , cm
ho,dcn iWBU. Thb con bc sydded, il tmmedi.t*! ofrer tE a&$bn d 8e selt
fiixtu' hc fifinit gc tuoa is sflat6,, vuoroosry 6r, ft$ srcoflds. Tht 1 fiiautr cx_
tadixt ol tlt. coli,q- oE,ldt cao ba rE,tbtmad h 

'5,iatbt 
altor tlfr sarrs Daye Dsan

add6d I! an arrc sanrples

l$.981$€eio A.liitarti. d.r. Ct,Ui Sturean
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6.3. Dispersive SPE:

An alhuot ct:he exlroct is transferred inio a Fr-srngle use centrirugation tube
'^h,ch coniains 25 mg PSA and 150 mg maonesiunl sulDhite Der tnL extracl (e.9.:
for I nrL exiract 200 m9 PSA and 1 2 9 nncgnesiut'l sutpha:e ore needed). The tube
is shaken vigorously tor 30 s and centrituged ie.g. ior 5 nrln 3COe Jrrnini.

Colxttucted trt dnd waxes may ncgativc,y afroca rhc ruggedness ol fi6 GC dnsly-
sis. fit co-errr€ct d f',ts or. axcs can bc scp8,tutcd trom t!1a exttucls lo a le,gc cx-
tcot by putting lhcm n thc hcezcr lnilo s.on , hou., a g ovclnilhl) furh is possib,,-,
heezing out ol thc mw c roc, ot llra foEt cxtact otP-t c.leanup aN acatlift@t n. At-
lo. t shott ctntttfugotioo. tE rqubett anbunt ol tE sii cof<l or!'aci rs l{ilrdrorrz?.
fhis Frddu6 is ld cxrmp,, ,tE*2M fot colreats ,nd citus lruits tprted w[r,
waxcs. ,r rres ba€, srrovo that pcxildcs oN thc ci'o,psad lntcma! end eC stan-
d,rns an t,ol clbc,,cd bl tHt g.p_
Fgas c.n D. ars! crbctvtly retrrorld Nq C78 ot CE sltica besed rey€.sed.pnrse
softenGt (25 d fi ,t glnrL',xd .€.s,Ecivcv tc8ca,]/-t vttt pSA aN meghcsium
s{dlab h t, dispcrsyr SPESIEp-

Fd sa,p,os. wfl, a lrEh conteoa ol cxotitxides (c g. ttd swcca pepper, cafiols) or
chloroghyl, (c.9. slt ,€ch, t3,rlb's ,d,thE, tucDlo, cfltty kata, vine tejvcs tztd Lactuca
v Ldas axc,pt it 0r,tg lcE{/Ea,t, rtrg,arr,yr SPE is pciormc<t uslng a frmbit,€/{ron ol
PSA utd GCB (Gr.qhltfu C.r0En Bbct). nt dcanup timc (shaklnd Is axtarxrrd
fiom 30 s lo 2 mln. n lrrs to D6 fafrr rrto a€iwl A1[t @nB pfan rpcsiddcs rrrm
a gre cfiriy to lhc pb6r *ucitE ot GCB. 8ut rafptlcry $)dEc sltowcd, thal no
notefitw los'€t edtr, tl'6 crdI8(, oftot A*crc}ttr SpE w h GCA sdn fi]8intaioc
$i,E vlsiDlc t 7ioa/, ol chw or'd,dfficg lrhc ldoting slrlE./')ots ot @gl rL
oyt,El an bc u$d (cr",lt Olaty): a) 25 mo lt ca,rots. rc/,r',ane teatucu, ,jP-ad tcer,r
a.r<l tha it!, q b) 7,5 nry lot rd sI/tr'.t ,p{p,El4 sginoch. totnb,s tcttuc,', Rrc(f,t€ errt
thc Ntc. Pl6ra relcr to tAnnotr,llont ln lo, lntotmolon as rcgards the u$ ol in-
t€rnol .N QC sar/lderds.

To sirdw W pro(rfi$c E habht lo Ncpar. a Dr',rzuxturc of pulveiz{tct l0 WSO.
and @B (t&SO. b GCB: &:1 h c'3a a) sN ZO:1 in cesc b)). The amo@t ot lhe
nqocrir.i tttplretilcce mhtura e PSA to b omptoycd .t if dcpcd an tha d-
uirc ol $it ex'r'nrt to.g. 1 mL sp{/i.€r,l cxt ct wifi rcqqic 151.5 r 160 op of E ZO:1

flrixturg aN 25 ng PSA)

Afrer cenhlugaton tho cl€an€d extacl b transfened mto a screw cap vial and pH b
qurclcy adiusted io ca. 5 by adChg a 5 % tormh ocld soturion in acetonlrrite
(vofyol) (pro mL extract cr. 10 pLl.

i#ciraLlrgElo Alr$trrriad.r CI.4JA StJxe art
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ihe pH-adjusied exfact is f,llsC nro 
'i:ls 

fo, gas- and lhuid chrcrtalograchy and rs

used ,or funher anatj/sb.

Fatlll'irg conloct i,ih PSA the iH gf:re exi@cls tocrcasp-s lcach;nc measutfn, valucs ol
ct€va 8 thus comprcfiisfiC !.fe saoD;,,iy c:rDase sgns'sJa pesit..dcs t..g caD.an,loipct.

diclrloioanrt, difluann, p:ltiale mellloco(b suiloo chlcroi]torodll). //lrE orroctg arE

ecidifiad qud.ly to pt 5 the oegmobton ot sach compoencis is rcduccd sunrtconliy so
that stot8flc otef srare., dalls is possibic. At this pH ac;d-lab:ie fd,slEidcs (c.g py-

sol',e vary lE.nsiliy, sttllonyl urca hetbicides, cs,tbosullrn ood bcn,,rrac',rb ercnl
prolcctc<l stilraeniy 6t pH 5. HcvEve. thasc @,,,poiu!ds ara stablc at th€ ptl ol lha
noo-oc/dillad cx,n'€t (rAel drsporsry9 SPO oyq several dtys. tl lhcsc colnpounds orc
u tio lhc W ol drafysis ,n aliguot ot the noD.ocdllied ex,I'ct is uscd 16 meos-
a,(vt7d,na- lf thc maasncrrEnt c,dt be paiun e<t qu *ty. thc cxtod sr pH 5 cj/t h us.'d
,3 x/c!. CrrDor.4lrn aoct benlu!,car.t {bolh hevi"l idividuat MRL9) oto Egrodcd to

corblws,, wlt b, tE saaI)res ,s y,el as in tt!€ cx,€r,Ja at pH 5. Thut. mr,rly ll ca.,.,J/v-

Qn ts p'asr,tt h tll€ 8riJi,'d exo*! ao eddPjoo€t ruo ot thc a*#nc ofielbl is n cdcd
No',,Daly Do tc&uc8 d s4'tgnyl /Jreas ara to be cxpcc,lrd, t,Jausc thc coat@ads ga
vety l,',ot/r an yary ,o? o'oses ar! 4red tD oclllEr€ , st/,rcEa t imgact h aCtbunu.c,
Thc tb?.t artad I,'s e @oc'at €/ioo of a. 1 gtd,_ ll GC syxuns w h ,pltt Et
sgrn spfdms iqac{Drr dc usad (njcc,i]r. vot. 1 uLJ rt1,r E.i,iB ol dctcctorr.nd dok'lfmls/,8,-

tbn 
'r,rbvad 

ata h lrany caltcs tr}t b* enot4lh. fhe usc ol Go-tnteas ah6,t ,tbv tn
Jellon ol largv Jotuates (23 pLt and ofict ttre po.srOrrity ot s otvent ycttdng (c.A.

PTV - Prqrantt d Tafip(,ratu.e Vaqdzcr) ara fl,us hight rccotrmand.d.. TIE Eotvcnt

vanw p,*e I/PD dc/!',cto,s which c.n b dt*tE,nedy 
'roteficd 

by dcbybA lhc tly_

*qa lTg.t hb iE NPO thrn{rg ihe ltus, ninul!-s ol o run-

Ltg? volun c ,icdion conrrot be fE/fotttptt end t la dcsH daf! dbn brnils olt tc
@npoul<ts d bt tact co bt ba achicwd, t rc conca ovrdon of ahe erracts ,,,1d., il
nc@$trf, e ,plvat l cxch,,va mgy E cansde.rd ff GCATSO is cnptoycd a concrn-
talio.' orUE crtrcta Wa lsctw ol ld)t *fittB b sat6,ci.ltt. To ochiave tt isc.g 4mLol
ahe rhw cx:t.,f,, (pH 5t arn ne,7^*erzd il,to e taat tubc aN rcducdt ao c.. I mL at 40

rcr.oaitf rs ,rot rorir/bclory ot it NPD b .mptoyad (wittuut pw_injcctr,rl . Fq lhis, oo
extd alhuot is dtapotOlp-d to almos! dryncis at 40 C using s s,itJht ntflogen ,Iore
(som. 9p€ts ol € kceotr e.g. &decam cao h?tp to redyce io,lses at tli6 mosl L{j,lalile
@t Wtt<ts) aN rc&lvcd in I mL ot an apflopnatt sycfi| lh€ bbnk ew& (nardcd
lor tho Dtaperl nn ot ctitbratbn s,jihnrpas) sho.tld be :P.o!c<t th. sirfitc ivoy.

Ff'stLang.loAnr$.t.ird.r Cr.rUA Sl'rlesrt
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6.4. Preparotion ol calibr.ttion sotutions

To prepore cali:)ratrDn solW3::s a lllank ftlatrix @ntainjng no ,lEtec:al)l_. resiCues ot
the anaf^es of interest is l]3c+ss3r/. The:ilonk ts tresteC as 3ni.oilrEr:ja1lpte. tru:

n3 ISTD rs added To ccrtpersa:e mctrix nduceC gtfec:s duri",g chron]a:o,lrJph!. :o i
large exleni. f rs Dest to ch@sE i mafi{ of the sanle samcl8:/Fe ip.g a3ple for oD-

ple sarnples. canots fcr carot sJmples anC $ oni.
An alhuot ol the btank er.tract ts fortified *ith ihe CesireC anount Df c pesticlCe or a
psstciJe nlixture anl a hnov,'n amcunt o, ISTD sotution is added at ap.p](,):intatety the
sams concenlrirtlon as in the samFle exiracts. Pippe ng lsTD solu:ion ]n :he yeF/

sanlg'.t?y as ln the sJnlpla prsDoration (same Dips e. same volumBi ,,vi helF to
minhlize systenlatlc er.orsi. Thb meorui that a ditu on ofthe |STD is rrecessary For
example 1 ntL of the blank $itract is br:ified vnth I jl0 ot ths imount of tsTD added
to the samples. To reduce ntatnx induced effects during GC. sanlpl€ and calibration
solutlons shoold have the same concentratbn of co.extracted otafir contponenrs. To
ensurg this a volume compensation may b€ necsssary ln tha case of [,lRL viola-
tions the quantificaltons is Cerfomed as described in 6.8

6.5. Colibration following the procedure of standard odditions

ln cas€ ol suspected violative resi(hjes. or for cornpounds v,lich are kno,/vn to cause
severe probcms during Gc ie.g. strong rmEt{ induced effects). the procedure of
standard addnion ls performed lor quanification. where sevgrat alhuo(s of the axtract
are lbrtllled with increaslng amounts of lhs anaMg ot interesl. Thb procedure re_
quires a kno\r'ledge of the agproximate concentsation of the analyte in question in lhe
samPle.
TIle stafilard solutons shoutd be miscihle w(h the sanrple exlract solutico Atso, aI
vlals shoukl havs the sante end yolume snd the sanle solvent composibn

Pipetle schome l:
i-- \rtil t---
I iooorri 

-

| (l 9 rrrnpl.i
I rk.ady in. l

cludao

I itrtruonJrrori it.rnar.a- I I ra:1t lloll t 3oDrLI rolu{on. t2 uqrmLl i ! ro.:ugj t ,,Jgull I ,r:lrfr
f--T,;f..i --i- ::op-'i---:Ttr.I--i- -icc,i . ---:':----
[-ittruonJrroto rt.rnar.a- I I ra:1t !]o]L
I rolu{on. t2 uqrmLl i ! r0.: ugj , ,,J g !:l
i sorvcnr ---;- -.r-ii- i :it Ff - t- :cc ,._ . 

- - ":--'-
--'-' '.--:- i '"'- - i -----

-l linlt yorun|. i t3:,c !L i .:o: pt- t rjcj r._ I t3o3.rL
];r,''pfiii;;ffiH;-ie"d.;"FG;iiffi;i-c.i,,e.,.e :;; 1.5 ;;i;i;;";;;;;i;- -

t,fipla)

irlc,r+laD.arl,o AnerE3si!dt3, CUUA SiJirgi4
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Fros '11 of 12

:he an3l'/te concentratrcn in lhe sample is calcula:sa -s ng :|.,e arsJ croponions cna-
li4€ to ISTD as sho.}Ir in Fig 1 b, calculating the lnear r€gressioi t rs ,m[anant to
check:ha::he generated standarC aJditrotl cun{e rs 'I'tgar sit'rce aii cun,alure Can in-

lluence the slope and lhus tie rssutt

Fll

<-14 '-'--t 
Addcd ernounr ot anatytc

obcolutc amol'rt of onalyt, in [rr ramplc ext]act boforc ,ortiling (yro)

FiC. l: lnlarnrl callDriiJon urhC tha p.oaadura o, rtrndrrd !ddirlont, tch.mrticnlv

7. Reference

M. tutastassiad€s, s. J. Lshotay, o. stryrban€r. F, J. sch€ncx
Fas and Easy MufiieCdue tletnod Employu)g Acetonitds Exraction,'panlioning and
"obpefsiye sdlGPlElse Exraciiyt'h,r 0lo oetermhadon of pestclde Residues ln
Produca, J. AOAC lnt.. g0 (2003) 41243i

fiar+t$g*to lnsrta t{el . CVfff Sr.nglrt
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8. Procedure schematical (for '10 g sample)

Add 10 ml acetoniiri;e and e.o. ,l00 
uL o, thc ISTD sotutbn

Shala vigorously to, 1 min (1. cxtractidl strap)

Add

4 0 M9SO+ 1 g NaCl, 1 9 Narcitsatc dihfdrale und 0_5 9 NalHcitrat lo.qulhydraic
shstc cac,l tube dirEery rnc. ths !.tt additbn $orty

$ata vlgordrsly to{ 1 mh (2- artsctrclt }yi0t pt[!. !@arado)

Itolato an llq{.El of thc raw axbacl tq

fuf fal cor*afring samd6a: trsczc hi out
*ax b r€fiovsd o/rmhtt in thc

X oI ot th6 Gtrtactr 8rc f..6.rrd hlo . pp 3iElc rJ.. ccnfifugltbn tubc,
\rt*dt cdttstl3 X?5 mg frSA ed Xr1 SIf mg MgSO.

Shot fo. 30 src- (whcn usiilg GCB 2 fldn,)

Oprion;
ilolotc an athuol ol the row cxtrecl lDr lhc

Y ,r{ ol th. cdr8cts a iranstdred into lcrerl cup vtd, and addiflcd wih

Thc dcc|rd erx, acHificd Gxtracts arE transfcrrud ioto autcrampcr vals and tscd ,or lhs mu
t 6iruo dcteffinatrm by cC s LC

Gi

l,lir. l.LIlg.b Aryr..risd.r_ C\,UA Su:i&fi
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