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Cyp@.rhnn d6trhinalron ha. b@ @d!.Ld ftr.gncdrld .dlsmd6 ot 
'om dbticb i. Nganjuk, E6t

Ja6, uCnO ar eL.fDd. 3dld coppa. airls6! ICUSAE) in difir.niLl A&€ vdrrnm.ry (DPv) dp.Bd
!i$ grs chEmalogFdic (GC) melhods. 100 g $mpL ol agdd[!E] silrhidr h m..OEd wi'l a .lz. of
100 r6h. ffi qr.&r€d usr.g 100 dr ol a.aoh. Exnacion 6 p6rn'm6d cing drado sorhl6l *ttl 10 ih.3
ci&uraion8, Most of no dmcrion ls add€n *i$ sDs suhacbnr 6r @rlammetri. 4arysls usins cusAE 6s tlo
rcrllno ol6drcde, ft * ine auniary er.c1rod6, ahd Ag/agcl 6. rh. @Gl!m d6cbod6 Party tE E.urt 6I
enEc m mE .n lyad u.lng Gc. \rbft.m.try .natsis 6d.d dl d pH a litl suFporring eldnolylo c.cl)
using . sLndod addido., $riil6 l}re dM.logEphic andys& 6i.g r st ndan g.ph. A.sed on Fftammo!.dm
and .hmsrqrdn d.i. *nidr hm be6 p.@!.d sth dtlo 7 0 9.DgEd 9ele16 . 'lrlfy d tne as.g.
of.-yp.m.lhdn d.t€minalion wiul DPV is (96 0,1a 2.4336)% and GC ls (100.77r,15076)% Cdpons ot
oF,v.nd Gc m.thods p.ftmd by r-16r rcsull (l €ldrated = 0.6529 < r tabl. = 2 31) Th* is no dill.Enft
bet$@n ho lwo melhods tu lhe analys s of cyp.mol,h.in

Key$ro?ds: oPV \bltanmary GC, chfmiosBptry, c,".m.th.in

Pesticid6 ualyst by HPLC rnd (ic i\ ured reladvely rn.
que"rlt comp,rcn ro sFluoEtry md eldrcm.rry tehniqu.s I
P.sticid.s anilFis usar! CC h cmd.cd fd ud rcquiG only
a smpl. of siz. in pL drmdvon, dp€ially wh.n used CrC

Ms otuipFd wnh a qulq or compouods. lh. ryp. &d mld
uld sru.lB ol pa crd.\ cd b. &t.miNd rn 0 m hm.

h chbm"logmphic malysis, slmples rc o.5tcd plrysically
dd chdicdlly ir odcr tc (hc amplcs c b. Ead by ct@
mlornphy. Plysical rr.2to.nr i. nor cmllioi.d t{i tb. chm-
i€l tr.!|rMr Dry b. v.ry coEplid.d te.e lhm8h scrd
sr.F sudl s dE.1im, disrillcti@, @@pldari@, d @t d
ddiwiE r!t' cs t Ed by rhc .ld4rd u!.d in ctsnurog-
rrphy.quipmot. E3ch dcp is cd.inly h.s.m6, tl$s r6ulti.a
iD dumul.rio ot.106 in rra oEaI daly3ir p@rs. It w4
mr dp.crcd to l).w in $c dalysi! by voluBD.ny mdiod
b.c.w n ha r job s&p rhd is mt a @mpli6r.d a thc r.!6
,!oE M.'.l)!!t@t 6 b. dn. dirrly b il dG nd 

'q!n!d
a loi or dEmiql ErgdB. .h.!F, dd wilh r d.ecti6 linir of

On lli8 ccsiq, is @nduccd es@h @ p..ti.d.s analysis

by volr.llmry usirg co9p.r rclid amilgm cl.{irode (CUSAE).^uduiofuoIDFfufuh.rdI'.d
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Analysis of Cypermethrin Using an Electrode Solid
Copper Amalgams Developed as a Working
Electrode in Differential Pulse Voltammetry

Compared with Gas Chromatography Methods

1. INTRODUCTION
Pcslicdc aalysis ol eeios splcs li*e in qai.r o. tiving
or8eism a€Dedliy F.rfomcd rsing chntuographic rahniquB,
such s 3s cir1fub8Fpru hiCI Frfom$c. liquid chrcmrrq'
raphy. ud gd dmMrogtuphy cdpl.d vith mrs spccEoeopy.'
Aaodq te.hniqe oi F.ticidc ealysis is ui.E biGn$ bas.d
on .nzym.lbted iMtuotenr dsay, ELISA" $.d ro ruoitd
pctncid.s in th..Ni,lM.n(' Cadtu (1995) h6 @iduclcd aa

ralyst of plsri.iri. uin8 a colum chomlogFplnc 6nr2ic
in8 m v.AD-2c[, rolowd by GC Ms rehoqG !o demio.
Frcd. mpa!& ii $trd.nd .$.ac Eimd of Cadsh.

Artlysis o, pdllod.. ir @r.r, b nojM ilA p'@ i.
lh. .flnom r, whicl cd be rdic to livinS ttirgs if th. rhEil!.
old cic..<L( tll. aINabE riinl.6 rni.,hold of dldehlc F6li-
cid.. o ihc Bviotunt, is drfrdd in wios coutict. Fn
quplq BEnlie N.riMrl Cdeil ld tlc Envi@.( hrw !
$Goold 50 pg.L(-r) d tt. slsre wala, whilc thc E pitte+
ul Pror.di@ ABqE, oI rE Unit d 5l(6 qiii.d lO pg-Ll D

in rfi6l *.ra-ro Indonsir rrovidA 2 mi L( t) ftr Flti.idc!
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Fr!. i. wEmnolIm .a oPv d r0 . M .rFtdl{l b m. pH (3-10).

n tr& snpla rh.r tlE Ewi@ CISAE EL.rrcd.r thr h.d
hc. u.d t..ii.. v@ ..d. by hinnS p*d.,! of c.!fd tld
,lcd.y. Corrd .d rF[, hntu n baEd a r kmF.lE
80 'C in a .lrdplE of A iric &id to fm u.ltm.

Bd.d oD pGlimmry lMh, rr twdcd lh.t th. fm.soo
of m.lsm of rt. lhor antuc i. nor Ffd- It i. did.or $a
rh@ tu rdu ffi.!Ed n d ehich doar to| fm m4n
h d{iti@. col6 of tb. nitn G ! iB Ud *tict ..llE r.d
ftm rtE ori.L of Err, Dd c.?pq. Ptrtially. dE rdl-
nm lmlrinl dE Dor .dlrc acll to thc .l<riqra ftt *iU
.fd d. .leE!d. r..p@s ro llE rdyr..r TtE onae .ld-
md. CuH8 in rti llsdr B md. of c.'!r6 wic 0trt hr
o!dc.!oE rh. Fog of .l6t!d.po.ni@ sirS r olutid df
0.1 M CtSOr ,nn dm Eirid Cddub of opps ?iB
dur h& h.Gn d.D6ii.d wnf, C\, lha frD.d .!dtu uiDS r
l.ld.d ol(id of Hs(NO,)t- Tnir rtb.d 6 qr.a.d lo !.

crlSAE pr!d,.i n ctaictXy dirrrEir.d ro ddyr rh. p*
ricid. cyFmnlria or th. prdieid 8rui sitn dlrllmEy.
CypcEEd,.in p.s!cid. wa .hde a r .mpr. m lh. 3,!mdr
$ar D.s.ici.r.6 m or.d *id.ly itr !trioh!61 p6r @lrol i.
Ldc.i.. Inddnr, fi. e of p6ri.id.. n.d &pavirid, b
lb:r dE ci&. &cs.or pollur.ln. @i,qll@t Dd {n6ltr.
b th. tnd d:8r, tbc wdling clctld. of ltc b.r CTSAE wil
h. Gr.d fd Fricid. Bidu a.lytt a rsl sDdB in ih. E

2. ETHODS
2-1. f,.t rl.lr
Mei& u&d i. thir lmh e: ...d., clT.rmtn i., SDS
93%, C.Cl,, tlrNot)r, CUSOa 0l M, mdudd *iE *nh !
lcialh ol a.0 m ed. dincb ol 1.2 m, Irfid Bribn Ro6i.-
m, r8ridlMd on sE 16, ud di.til.d *rh.

I$hlttd ed i! 6is lffi! e .p.ilo pddi6u( (ia
Cl'rc .oaEphy, s d c:*td. Bubi poBt(. Ar&cl
alc,lR .!EEtrd.. Pt.let!d.. CUSAE rc*irs clcculd.

CISAE mrk of c naiw wiE w . l6sd, oa ,l ch ed
.[m@ ol 1.2 m ebcn s d(tEdcpo.rEd witl Cu N.g
r slulio of C]AO. O-l M t( 25 Ead! !y 6!Dl Fiaiin
.ld!lrn. d . F.mial of ,(l) EV ud 6. ffint lO0 ,rA.
Ihi. wa hrd. Md8@ by di9?in8 inlo . eotud slurid of

Optinirtio of CUSAE *ilt syFmcd'rin s pdroo.d by
difl@tid pob. slrl,@ry. smpL or F5ricid. i ntln 6!d
rlE drrdim of r@ s of tgriol$.d &I *iln !4 of I m lEhs
tfiict E ..U.d 20 ml c,pdBitri! to-r M ir dm.

CyFrdrin elrsis of 4ncutud .dl dlfuim i ddr by
DPV using &dsd diddn ftthd.r In rb. urlyr( !r. rEd

tir
I
i

Fle. 2. ldomolM cv .nd DPv or ,o ' t p..rEtl'rs i,r .u!to.to .r.drdr. vn.do.

'12o',tT
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'*l.ti{81..{dd.'qF''dil.l
Td. I Tb ,raddo .qudd
cnn t6 rllDld ..rlcdt,rr !i ..tr'lLr

Rnard 4ldo,, tror) ir 0q

anro taobrcon b!fid pH 8. lh. sullooog cl.clolI. I0 I M

CdCl,, !d SDS lo : M Th. condltjm oI.rl[il6 Fcnrj(M
ffhm.nr on $dysis of .yF.m.ltrin @ lh. polcntal @&
(-4(D-40O) ftV pot ntirl d.p a mv/r, dplitud. 50. [r cuftnt
,(, l.A. CuSAE d wortinS .letu.L Ag/Alcl a Efir.D@
.l*ttrn., lnd Pr d aurilirry .l.crto&.

v.lrdrua oI cyFncrhnn e.llan of t crE-ri@ or r8n.
c'nrMl sil th.t is d@ by Dl'V i5 .mFd wi'h !t Esult
of GC. Th. cdrlirid ol CC i. tlE edrsis of crFm.ltrin e
A..r ceid 96, Flos rcc I n nind., irjccrio. rolmc of
20 rrl. RP 18 .olllm ryp.. l.ngrh 20 co, di.mds 0.4 BE, lh.
injetie r.dF.anR ol ,5 'C, coluM EnF6@ of 250 'C.

.!l.mmr 6Eid.. dE Eblc of lh. foll@in8 Esision

D,rt iD T.!l.l pFrr. &. pfi 8 $ wtins pH ld cypami
6rin h...e n litB ln. highd Fl( or.oftdd .ctri.'.nr

SlrpdtirS .letolyt shich s.ldr.d to b. c.d in ma.
llllm@B of cyFmthrir * KCl, C.C!, .nd Alclr. Th.
fouoinB 6gB sh $e volmo8rm ol C.r' and DPV

Tlr. Bultiry of Flts .utMr ol DPV o. $c supporling cls-
@l,1. hnariou !, b. sn in did folldnA TalG n.

Th. pat clljmr ol DPv of th $pFdn8 .l.@lrl. ctcl:
rr\ chos b6re ir 8iv6 rh. tdr vdllomgm lc DPV

V&liddioD of cfpcm.lrrrid erlyri. ss p.rf@.d eirh
volM.rry lnd lh.. cohp!rcd to lh. chomltorDplty, Vari&.
tiur is Frfom.d a is don. *irhi. crlqn ttuin by GiDs nd.

Ariidlru..l o'l spl6 v4 ula nw fiw ituhdr ri
N8sjul n.8!Ey. En. r.vr. IOJ s msh.d .t is,ltrd sil pl6
20 ml c)".tull,nn l0 t M .rtmtd in sorl.t uri.g lm rl rc..
rm. ar r.oFtuG ol m 'C. EIErcio k pdfmcd l0 rna.
Thc Es r of .nr&lid is drpfrr.d &d .dd.d 5 ol Brinton
Robi.s hfs sludon. 2 El of SDS rurfrcht !0-r M.
TIE Nlr 6 tuda d.luLd ro 20 nl {t ui.d !o ddmm
dr .omE ti6 o( cyF.r'dtrii tf, DPv In Fi!@ Ls
,iM m of volrmoSm fim lh. d.rldd ddirio clft

rt ctrannd@ of cyp@dhritr qnich dr.miI.d ir 1.5 x
lod M. lr Trblc ltr, indiqr.d crFm.duir Gorqy for {E
audj6 of ,E .Dpl6 of rsriqnoir sil iin N8&ju\ Ean

3. RESULTS AND OISCUSSION
Opoia.llo of C.SAE d crFb.iiin ld r Ei.ty oa pt,
il dm. b, m*ing bluti@ of cyFrerhrin l0-r M qnh
pH (3-10). H@ t $. mltiiS rctdmt e

B....1 on th. bll.lMoa D, pH 8 s.E G. hirH q-
Err rhd rB dxE a dE wdti4 Dtl- Tb ,4po.t dd

(oi.to!:}'.6.tm iil \l

oPv vdrrmFc'r .d i,nd .dd{6 dfi or cr..n trn ot .rrdtr d Eir sdr r.e o.lrlc P.6, Nlquk Et r JE.

tzott

taL r It i- errrt or O'\t ot rrr I qrrndrd.6 ir.
ire'rir. dd.!r Yfrd..r

I
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Irbr. M Con4ndo ol cyr.m.rhnn *hld' .r!#.d o, trtdr-
tuEr &rr .&d. n@ i!.dur, E.d JE

d. d.rhj.!ri6 cyDaErrrin ffiHior @

tr R.E Ldb,E. L R.l.c R.4G.a (,.3r{, rldI r eJ!..4I &tr
tusi5,6E.t

RaiY.d: l0 Aqd 2016. Acq..d 15 Mry 2011

Trbb m dd IV rcG .idulcd lllliniEly *ith FE$ ro 6.d
an tn4 bdb EsulB.i!ni6@dy din.d. Bed on $. Euh oa

r{Mr 0.6529 *hich .m.llo than rtrbl. 2.31 for rlE n@b.. ol
d!!B oI IE dom 3 od P = 0 0t, tho cr bG uid ddmts
nario of cyFt*lhrin .,xBrdic whicb qrercd fro, rh.
.ltolor.l ril spls ttm pErl dtEid i, N8ajur dr..
nin.d 6ine sl6t:1Gry (utod DPv ad CC m.rnod, is .d

4. CONCLUSTONS
Th. !q*i.E ptl &d eprdu.g clcd.iiJyl. ls clFddhnn
elysis is pH 8 ed CtCl,. Ttr is rc ri8ri66r difi.@?
ba*@n cyFrmtldn d.r.mMtior una DPV rshdl .l GC
crho4 rhich 6 @n by urirg dE rGr (,. ( = 0.6J29 <

It. Esulr o, cyFm.ltuin aElysn ,nh DPV e conprrcd
*ith rh. qu]l8 ol dE s.ly!i. by GC. Shdld ch@@!oe@
o, cyF,mttuion slwn in Fisw 4. Fmn th. chruBb8]m
ii FiSw 4 ca b. Drd. dE rorldi4 im<lad clft. SIa
d.rd clft in Fis@ 5 i. u!.d @.|cr@i& tt o6tr.d@ of
c}!a!.rbrin q{ich qElc.d ol .rricdtlil sil slpl6 tm
ffid r!,Ei* of NSujuL Ed ,R Tb. 6Jt of 6. ddmi-
dion ol cyFldtui. ffidriM m h. sn in libl.IV.
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