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Method validation of Pyrethroids in water by Gas chromatography

udm nnatuu,,f ffiw mdatqxuqn

nnari{a{nqfrfrunraun:*na drrinD6'sfiea.ru1rJsd'g nrandnyxnrern:gne

umrr-neia

n1?n?aq6ollrrrulfrlAloli6vrnnolarafrun{rtvGfleoud"[u;11nsl{ Gas Chromarograph

tfJunraneQsaolt^Gnravrnnorarefi:gnairtn?vraoari.[urirfilfr,irfinrrernnfrorrru.,raudurrirul{rflu
Adougr

I6Hrnaq'rudtaf,i#otrJflffinraTns"Hi6vrprao:-Lfrd'nurJ6lq1n AOAC,lgg3virnrernnaorunCayifruzunqm

nreitnervf'rirnirt 1 nutioriruunil'tn?n'']u lSo/EC 1702516'uri range / tinearity, accuracy, precision,

LoD ttnv LoQ arafr:gdr,irnlrr^aourilun{artlGvreotn{ dru,lu t titalfruri nitenttrrin, cyfluthrin,

cypemethrin, deltantethrin, fenvalerate, lambda cyhalothrin tuny permethrin dtqrnnf:unnourif rif,i I m1]r

floriT,runtri range taliGtnaol oqlaru'jrt o.os * s.oo kTnrmirrioa mr unyzunnl?vrr)60r-r rinearity qrnrir

correlation coefflcient , frriravrrlN 0.995 - 0.997 pJnnl?Fl?,lq6or accuracy Llrytfruzunelnrrlofllgug1

^..^.^'^5 - ?^.^y-.^-.r-.-i-- ^.^ ^ .-j4 $ d ' trecoveryvlllQrun'lrltrlxtluavrl::nr 0.18-0.47 Lllnrrnitriofrpre frrimyu.ix gS- tOO rilofr{upi-finrtu
rflrriuavd':.ln^1.i0.73-t.gohlnmirriohmefirirayr,r.irr 110-11Tu:lofrruei-lunydnrur{ru{ueyd'ua*,
1.1a-2.B|k1nenf,iriofrne finirevu'jx 100 - toa nloflnuei'nl?Fr?es^0u precision r1ryrfruqrnrilafnuo1

Rsofinr"ruurirfluavd'ldr nnN tmvd.r flnirayu,ir.r 6.0s-8.6s, 4.76-10.1gLLay4.1B-7.s+nudrd'', uny
.i-..,r ,, ,Y*lour tllavLilu HORRAT (Howik's ratio) nl'jrv.r 3 eyd'lnr,:rrrgipriufirir HORMToglurnru${firuu,}

(Howi2' s ratio < 2) $avflolflllfr nr*oevr,r'irt 0.14 - 0.30 nir LoD Lr^y Loe to.386vrnaalfrri1 0.002 - 0.02
!

$nv o-os kTerrnierriofinr nrl.rdrd':-t fitqrnnredevtfruzunnrrunnouTnrsimretyrfrirrit 
1 uaritd ru4ri6

?
vrnnolfi},izunnr?ra6o:loqilurnruviaorf,r.luayrirt:.llfrrflui6Hrnryrudtlfli#or:Jflffinratfi'

na'n osor -sgoz-O1 -01 {1 -53
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ritir
n1?n?eq60:rnrrrHlfrtfrrorQavrprao:.lrilu{oriruuermrN}JrFl?q1u lSo IEC 17025: 2005

9vyr^a^rt
aT r,rir:iorilfrffinrevrnrnarfiffo.rnraronl?fiJ?o.iFrx'rl.J^1r.Jr?ndryi:-L46vrn6o!fiu 1lnrnvfrorfinra

n?,tq60Ln,lrr.r"[{14'toqiGvrnaolm'rrflorirr,ruprrlrr'1 riourirtrllfrrflui6y]Fr6olrilrn?l'ru1ro.r
d

, ra.A , I r o

#orrJflffinreriotr.l dt,lfur1orrJflffinmnajrQ{a{mqfifiun1?rn:eFr?tfrf,:rnreiraosFr?'r}.rdr}.rr?nlu
vt

?ranlryrn6o:rarefrun{rooflnrlunrno?ulurirlersi6 Gas chromatography ufioiufi 3 qaln?.r 2549

unvfiuTs:-.lrslunrarsraro:-Lrjrstori6r nao:-ldrr,rf,:-lronref,i:o.r ntrN6rr.r'r ?ntor#0.:rJfr:ifr nr a

o' a,YXA^y
rlruvn r IlvIrunro"Lrinreounr4rflunl?vlF)do:L"Lrfu'rnfi4nuravfi'uriou{nn??}.Jn1r,iAnarafrr*ri'rlu:.i1qlqq

,
n1?a?qs6oLnre rrlfr"lfrto146vrnaounrafiunrjrtn?vreoprti"luriTTerslfr Gas chromatograph

4 Gl a 6d !qz' a v t J a
s.i$.run']?v\fiquef n1?vlFlfiCIlrYr lT?11.rne1ilnnno{ $iluu''r ulrTono 61}.r1?ndound:-116'urnvruil'rv63..1{a

o oh

n1u?uu13.,r115 Lun'r?yrF|6ou tnu{prr,irrfluerurrunl?rt?eqdo:ranrlll{lfrloriEvrnaorrirrrioritaun

l.J'rsrr3lu ISOIIEC 17025 druf,t-LsflrErtor-Lr.irrdutonrei:-Ltorn'r1r.r6'nr1?nror#o.rrJflffinrariotil

AqOA;t6ft'ltuun'lt
ailn?ru

Au1. rnioruunr

t.t rn?orruirfi"[fi[unrenri'nt6'urri separatory funnel niorilrqnriiiQffeflon, beaker, cylinder,

Erlenmeyer flask, round bottom flask, graduated tube, glass vial for Auto sampler,

disposable pasture pipette ttnr glass funnel
A v !", a

1.2 tn5adttri.]fr"1{rofrflil41?avn1flto.i61?s.J1Fr?31u unv caiibration curve tfruri volumetric

pipette class A, volumetric flask class A

^ 
dv d a2. rnril.rirudrilnrnirr 1

2. 1 d 1?Lr)fr {fl n analytical g rade (nR) dta f,u'1fr'Lunra* find',lo ri'rs lfr u.i

2,1.1 hexan" frrlu J.T. Baker

2.1.2 anhydrous sodiurn sulfate (anh, Na, so*) fir1o J.T.Baker rioulfr'rirtrlrzu'rfiqruu4fr
,t

450 e{et'tt{ardun uru + d":Tm *rur"ldlu cessicator frltfftririofln.i1 o d'rtu{ hiufiu
al 

^9quil.iqru?{?r1m{

2.2 61?m*Ifin pesticide grade {pn) s{tair.:t{p#arnr:av0'xrqro.$s'lr}Jlaffi1ulrnvilf,:l:-Burmrd
J - dv di - 

q,
tts{d'sad'l+lfle4rneT vu6,ram5a*Gas Chromalograpn tfr*d iso octane !!nv hexane

2.3 6'l?fi$xJ1fi?Saiirltj*l1 ,pe$iieide.qr*Se.,11l9.0,Sr.,EhrenstoJer ^trunu z tfro 1fr*ri

j{

brfenthnn, cyflutl'rrin, cycermetivin, deltamehrin, feruabraie, lambda cyhabhrin unv permefrrin
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- A 4 ^ d, Z I a ^ do v av
S. 6'aqrmvua?orfioiusrntrnnffirrj aluminum foil, fllter paper No. 1 sna'N uTsrnrfloua?unr?uvrfatrf,i"L{

j
tflu sample blank ur#od'rnyrdtLn s ritn,trir ua?omri'nr{mr;fifrtisfrer separatory tunnel shaker uaTotnn

c

r.-Bmnatfrn rotary evaporator rn6otan:-Fel1rt?xfrn nitrogen evaporator {'ornrarnfi (digital oven) unmr

qruranil4.r (muffle tunrace) unriorilrnr-uryrnla (vacuum pump) {4nnrrludu (desiccatofl uaio{2a}r

61?6yn'n (vortex mrxer) n?o.l Cas Chromatograph (GC)m{L?d'r AgilentTechnology qu HP 6890 il5oil

ri'rneqq{ntfl n Electron Capture Detector (ECD)

?fifl1?

1 nr atn?s era'r ?n yn'r uN1 Frrsru rd ovi r ca I i bration cu rve#

'l 
. i rn3flN stock standard solution 1ro.rdl?frrenaiillil?ueoflr{ z sfin {'{arefrrsnder1fl?il?oflri urinvq9

,l

tfrnrhi'tfrrirvrinfiruuuou oti"lurinriltvrrcu to frnfrnir "Lri"[u votumetric flask surnr{

to finfifrne tfrl iso-octane (PR) rdoavarfl"[firflurdorduriiu qytfr stock standard solution

(sss) fi fi nrlrr rfrrriur-l avr 1 il 1, 000 txtn:nir rio fi n fr 6 na

t.z um?tl intermedrate standard solution'Lfr pipette FrFr stock standard solution *riavtfrn "lailu
,

volumetric flask tulFl 2s finfrfrme rJir::-J?lrnefrts hexane (PR) rtdtrnr'[rirfllulflordc]rri'u

qvtpi intermediate standard solution 1lo.t6'r?llrtagrurtrlnrtf,prfrnr':rlirilfruilavutru

50 - 2oo trTnanfliriofin66na
d 6e,

t.g to#etil working standard solution "L{ pipette EFt61?nyn1fl intermediate standard solution tto.:

a1?r..r1n?srurrriavtfrn lrierrlu volumetric frask fl11'rn zs frnfrfrnr'[urdutriu r.]iu:-l?urnadQu4l 
o e 6, 3 d v h, !a

hexane (PR) ttrJrru6elLfit:lutu0tnurnu svLA mixed working standard solution t4iln'tril
VVrqrt

rfl 3..t fl uo El rur r't t-l ?y r.t 1.u 0. 02 - o. o tNtnr a n fll ri o fr n 6 6 m e---'- '' - E

2. ta?Ull fortified sample, sample blank usy reagent blank lprsnrtr.lr:-Blrert t,0OO finfr6me ldlu

separatory funnel lJulr) 1,ooO frnfifiprr 1{ pipette qr}61?nrn1tr1o.i61?rJ1Frtfl1urJfiil1ude{

",u&,!working standard solution nrur{H{uduoq]ri'rritrfisv:lesrfrur.ran't?yrpra0:t ldn.rt:Jufr,:raruou

tfinmnvnruso.$61?r.r1Fr?Sruruarrirl1rlilurf,ouEtLerTufr'rfirI{ileyHrru ao u'rfi rr#uru sampte
J3

. d d ra o '
blank tufrauri'unrarn?sru fortified sarnpie trriqvkirfia+n''l?nyn"lerlro.id1?+.r'tFr?g1uar'Lud'.:ad'rtri'r
d d &e' ;.f,". q 6
fivrnaol rartFErJ,.r reagent blank qvlfrarernfifrl{ari'olur-Emmervirri'ufitfrlun1?fladCI:Jryi,}*1{

u,Yavad
ttn t?t'l Fl'l3.J1JuFl0ulJ0,1.]i n']?6 n a pleofl '1.1

,
g. rn?s r urr?ot Gas Ch romatog raph n,rL n NdR m yn rrfi rr rugol unSor d'tfl

mode : splitless

column,DE 1 eapillary, 30 m x 025 mra i.d.,O.25 [tm film,thickness
:o:o,,:

: injector = 230 C, detector = 300 C

GC colunrn ,,i

temperature
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oven program : 100 C (t min;3!19 ZZi C (Zmin) ''"u ZeO C (S *;n["o"']- 250 C (5 min)

zo"ooin-'uoo" 
(B min) {gl=ao c (2 min)

carrier gas : helium flow 1.4 mllmin

make up gas : nitrogen flow 60 ml/min

injection volume : 1 ;,rl

adti nl?6 naFteofl'r'r

3 ^^^nx'iur t,0oo frafr6ne "[ailu separatory funnel tfrr hexane (AR) 1oo frnfrfrna rirh.]urdrTnal{

separatory funnel shaker ulu 3 urfi ri"rmrt{1#u*rn#u tri{'uairsfisrflu#urirrfrrt{1u Ertenruy"r.,,
flask {'uttutilud'ulo.l hexane neorairu anh, NarSo, firaa31u funnel ?o{frefln?yr,trunral nrtu

round bottom flask 1t1t1n zso franfreta rvritqrn Erlenmeyer flask ldlu separatory funnel hifrl
tfr:l hexane (AR) 50 frnfifrna rirt:-lmdrTnulfi separatory funnet shaker uru 3 urfi n'ltAtrXuern#u

tt#ur.iruff:-rt6"lu Erlenmeyer ftask 1:.irfrru #ulluneosr.iru anh. Narson rff:.larrrirrriruan
. -Y^ Y, * e

vtrnrtnn'nrrdnnrfltdrs hexane (AR) 50 fra6frne rLnyrfiLl6l?fiy6tud'ulu?rlri'u lfioneo.ir65s

"Yu'tt6'rnd'r (rinse) separatory funnel ritu hexane (AR) rieyrTru to fina^6nr z nil rirtr.lnnil?Hrnr

lnfi1fr rotary evaporator sutflo!u#l 6'x (rinse) round bottom ftask rirs hexane (pn) 
^io^,

l-t,:-levlru z - s frn66Fl? tflt.i16efl vortex mixer l#fi"r 'Lfr pasteur pipette flFr hexane q1nn1? rinsel--{,
urinvnf,i rfrl1u graouated tube tu1a 1 z uia ts frn6frna nprl?elrnrfrru nitrogen evaporator

tv F quY
tlavilf:ltl5rrne"Lr.l'Ld t fin6frne rirt:.J inlect fr,rilrn?o{ GC femers{errfin Electron capture

Detector (ECD)

nl ?yr n6ou LLnyiley fi uqr n nr ai rnmyfri r rirr 1

5.1 Ft?xsfi0lrirsnqrrurir{unl?rrruflo.ifi1?fi1{vrnnaufinrxranirnary#triorirrnnffor*ny
q

rr:.iuur (range) ttovn?tq6oLnrrru#ufiud-rvu.jrr response ri'lnrmtr{l{uiil?ltruso.id1efi
44 c-jqy, 6i , u,
e fi r a 6oL 6 1 }J1 f nq v F) 3t q r rn at vfi vr Lu nr r ut_lua I nr at6un el'16 ( | i nea rity)

5.1.1 n1?u1 range
,

vlFl6oll reagent blank [Lnv fortified sample z nrrrHr{Hriu I 6y t "ir r,irnrenriprpi'rod.r.l'I
ad v 61 , , o , AUyU

n1ll16n1?6rTn"luilo + utnitfrtA'hJ plot graph :yu"irrnnrtrrilfrutor fortified sample

(*nu x) ti'*u response (rnu Y) fiqrarurEro;.rflr:ri, nre rHuriilriufiocitudxfrrilurfi'umrs
q

5,1.2 nt?fi1 linearity
!

finf{tlJ reagent blank Ltffi fortified sample frtvd't'rnrrrrul{}r{un, erlu range rodn''l?

?lnfifltr 6 ee.rilt{,r{r "'i nv 3 {r virr"r'uari'n#ietir{mlsrQEnrrnrirrl uila qrirrirfilfrtrl

plot graph ?rui1.ini:1ltl{x{uqre{ fortified sample {*nu x} ffu response,,({tilu y)

dru':ruu't correlatian coefficient {ri, rnrudn'r?fl0xJf:J ccrrelation coefficient',: 'r. }
0.995
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s.z r.lrvufrudrnrrerlnfrrdarffuevu'irszunnre4rnaryri'fitfrqrn46fidnrcrri'urirdxdrqrnd'rodr.r

(accuracy) vlF)6oli reagent blank, sample blank ttny fortified sample fieyd'lnrrrluflal{iu

nrslurixnr?ilndo:l 3 evd'rnrrru{Hriu (low, medium, high) nrrrr{r{un y to dtlirnraafi'n

nrliGnre"[uita +utatq'uruou^narr^aurd^lnir reagent blank fl0.t sampte btank (X,)

ttnv forlified sample (xr) ilr1ilil?vLfru accuracy nrndru,:runjrrilaflurud recovery Ina1{4me
o{1:

o/o feCOvery = X, - X, x 100

v̂.:
In l fr c = :Smrunrrunryrufi rfr rnrlufr'rod tfr rzurtr ril uhrTpnnilrri ofr n6 6 ne [r y'mt)

d rr.lun rn rudnr euatf,i ttlo flrtuni' recovery Tn u1{rn ruq{fi 1 uuafl o.i AOAC peer-

Verified Method Nov. 1 993 fi nrrr r{rriuto'r analyst lufr'lod x t tllnan flx rio h na

fi niraqjluri.:.i 40 -1 zo ulofiruei-

s,s ilavLfrurirnrr:-rlnd'udarri'urvr.r'irqioqlafibinrnnrfrrner:r.f#r (precision) flnaolr fottified sampte

fiavd'ln':rlmiru{unrstuqit.inlfinad; 3 ayd'lLn,:rln,:tllr{miu (low, medium, high) nx.rNnslfluny

to {r r,rrnitefi'uruou^n.*nao:.l F) uny SD flo.$,lnnl:1lFt6o1l rtru.lc,: % RSD

qlnqa? %RSD = SDx100
x

od

nruuntnru'?inrasoHiulilofrtud nso Infl"[{lnru"fiituur]ro.i AOAC peer-Verified

Method Nov.1993 firirtrirf,u zo ujofitupi-firu-lofrqupi'nso tilodlurnruc,ififirilupr

firerranilavrfiu precision Tnfltfr HORRAT (Horwitz ' s ratio) sln6n?

HORRAT (Horwitz ' s ratio ) = o/o RSD S'tnn1?ylrln0.:

Predicted Horwitz RSD

Predicted Horwitz RSD rirulrutfrern Horwitz equation uUL Repeatability (RSD.)

RSD' =066x2(1 
-05rosc)

letgfi C = Concentrationratiorvut ltr qUvl I I qltu

9€flluilArnrueinrrgolftLnti.J AOAC Fi1 HORMT (Horwltz, s ratio) < 2
tvv'

5,4 urnirnrrruirir:iulr-Burrudr4nrfia1il1?ilFr?.rqwutfr (limit of Detection, LoD)
, 

o tt Lvv)

Yin6o! fortified sample vr*rud'lnrrur{ilrir.rnrfl1ud,:rnraunmo:-t + ryd'lnrt.rrurfiu{u 1 nr 1o {,r

dru'lrurir sD lo.iuantmnaoluriornr'lr:.ru{il{u ptot graph try.jrqn.:rrur{ufru (LLnu x}

n'l so (rtnu Y) vrrir So Ina extrapolate r*unrv{il1#a*nil v qrt6'toD ryir,r1u 3so

5.5 urrirnmrur{u{u:-Fr.nruri'r4orfi*rr+mnBrn:ryii"**sr.:rxruaatdoduqnfie.l lrrufi accuracy

ua; precision *rufrti.run ttimit at Quantitation, LOA) ri''rurrurir predicted LOe s.In#o S.+

', ,Tpra LoQ rvirri'u 1Oso *n'vin?ilI.t fortified'sampte dfierrr*r{x{urierfi.jr predicted Loe
I

, {:1fiSc},tafiCIxfortified sample t0{r pirlit;uni'laccuracy unr precision frrrc.irunrailtyrflu
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accuracy ttay precision nr'Lrr]ruinruE{svfro.i fortified nrmr{r{u"[uavd'rfi4rdu unvvirdrq

"-trt^4
F,r''] ?.r 1iu n o us u ri r u r n ruri n r erl e v lfr uQ r s v fl o 1r ir-r Fi r L o Q

444v
?sgrl'la1 tnouFrnlr,)1.r 2552 n.i tflounufl'rEru 2553

q

.i . da
6{n1ufrli1n1?ilnao{ najri{u{nqfrfrunreunumr nrrinid'ufip}rurfls6'rin1?,iArrill.inr?Lnr*n?

DJ A n16vr FIAA{ UA Ua q1 ?ni

runn'rre]?!s60rrunyilayrfrur.rnslnnr?A Lnarvri'nirrirr I to.in1?Fl?,)sdoLFn1ill{tfrtoti6vrono:-r

^rtrdmnrefr:cndarh,GvreosrT'LurirTerulfr Gas Chromatograph tfiofrsrail1Fr'urtnrudfid1uunq1n"rixtfr uflu

,fiurrourtfrrange 6rafr:*n{rlv6viaou 6X<lrfrn6obifenthrin, cyfluthrin, cypermethrin, deliamethnn,

fenvalerate, lambda cyhalothrin unr permethrin aqj"[uri':.r 0.05 - 1.90, 0.05 - 3.60, 0.05 - 5.60, 0.05 - 4.10,

0.05 - 2.70, 0.05 - 1.40 rmv 0.05 - 3.50 trlnenflrsiofrna nrerdrd'r rfiorirtrJorareao! linearity qvlfinir

correlation coefflcient; r uvlrri':-loq]'[udr.i 0.996, 0.996, 0 997, 0.995, 0.996, 0.995 rLny 0.995 mrrdrd':r
j

(Fr'rflr.iYr 1.)

zunnrmjrvfiudT nQrillnfi'rfrflcfluevu'irv.rnnr:Qmnvl{fitfrsrnQfififinrgrri'rri,rdt6rqrnd'rodr*

(accuracy) srndrtilofrqupi recoveny vrll,lrfintrllr{triutvd'rrir o.tg-0.+z hTnranfirrioaere finir
!

e5 - 100 u.lofrfiun{finruu{rfluayd':rnarr 0.73 - t.go tutnrnf,iriohma firir tto -ttz u..loflr{uriunv
A v v v .- - - !4 a d , t r d , ; -. "ifrrr,rrui{3r{uevd'r-rd.r tfi-2.u trTnenflrriodne frrir 100 - 108 ulofrrurT (nrar.rfr z)B{oqilurnrud

!

fr rit,luer (nrnzuurn 1 ) rLaydlrJr?iluouflrltri
l,

zunn"reiltvrfiunirnrmr"ln6'rdstri'urvu,jrrtioqafrtfrornnr:Q rnrmyr,[dr (precision) tnflnrtnttsao:-.]q

precisron:Jmfruqrnrilnlofrqw{'Rso finmr.rr{rriuevd'rrir nn1{ u^v6'r firjr o.os - 8.05, 4.To - fi.1g
l,

unv4.1B-z.s+ mrrdrd':-l urnvrflorirtrl:-levrfru HORRAT (Honviz's ratio)r,ru,irf'r 3 ayd'rnrrrrrirriuro.r

nrtfrr*uriavtfrerfinir uonnnroqi'LuEi?'r 0.14-0.36fimqltumruv{riruun (Horwia's ratjo < z;unvaorfulfr
, j^,
lmrartu 3.)

rvu'
rirntrur{u{unsxrrudrnnfimurenpre,lsflLtfr (Limii of Detectron, LoD) flo.i61m:*uriavtfin

Insnra e*rapolate (LOD = S SJ firir LOD totnrafiB bifenthrjn, cynutnrin, cypermethrin, deltamethrin,

fenvalerate, lambda cyhalothrin *6y permethrin tvirritL 0.010, 0.002, 0.003, 0.006, 0.020, 0.006 uny 0.010

fl C o u , I t U*
L[.t Ln?n?Nnton ne nuarfii drurirnrrruflu{w:-BHrrudranfrnrtlrani mnvd-rmynflcruzuntpiotir{nnpio'r

Ut

{Umit of Quantitation, LOQ) t}0{d.}efir*ncirtvGvreouri fi't t llrtn lnsyrrraolfieydlnmlrfrr#urirn,ir
'q

predicted 10 Souertilunlnhufiuaccuracyunrprecision firir Loa lvirii'r.r o,os k1ntnf,ririefime
.;
(fl1fr'ivt4.)

il

j
ift
s
$':;
llr
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,araod 1. zuan1?n?eqfio,, range rr0y linearity,o.liivrnao:_t

pesticide range Irnearity

@b,,.

(correlation coefficient, r)
bifenthrin

cyfluthrin

cypermethrin

deltamethnn

fenvalerate

lambda cyhalothrin

permethrin

0.05 - '1.90

0.05 - 3.60

0.05 - 5.60

0.05 - 4.10

0.05 - 2.7A

0.05 - 1.40

0.05 - 3.50

0.996

0.996

0.997

o ootr

0.996

0.995

0.995

nr rrfi 2. zua n1?Fr?.:q6 oL accu racy :Je;rfi un r n rrlofrrupi' recovery

% recovery

pesticide low
0.18 - 0.47

fus/L)

medium
0.73 - '1.90

fug/L)

high
1.10 -2.84

hsil)
bifenthrin

cyfluthrin

cypermethrin

deltamethrin

fenvalerate

iambda cyhalothrrn
permethrin

97.7

95.9

95.2

100.0

99.4

99.5

99.9

1 '10.5

111.3

110.9

117.3

114.6

112.4

1 10.9

107.1

103.9

100.5

104.9

108.9

147.9

1A5.2

m1?1.iv] 3. 9ian1?r]?re60r precision rlevffiusln % RSD [tav HoRMT

% RSD HORMT (Horwitz' s ratio)
pesticide

bifenthrin
cyfluthrin
cypermethrin
deltamethrin
fenvalerate
lambda cyhalothrin
permethrin

low medium
0.18 - 0.47 0.73 - 1.90

medium high
0.18 - 0.47 0.73 - 1.90 1.10 _2.84

high
1.14 -2.84

7.00
6.94
7.46

6.23
7.63

8.65
6.05

4.76
3. lJ

6.28
10.1 9
7.02
5.98
7.49

4.18
O./f)

7.54
7.19
5.62
o.l /

6.33

0.18
0.21

V.ZZ

0.'18

4.22
a.22

0.1B

u. t5

0.19
0.?3
0.36
0.25
0.19
0.28

4.14
a.27
4.29
0.27
0.21
0.22

0.25
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LOD LOQ
pesticide

_ (pg/l-) _ (-rg/L) _
bifenihrin

cyfluthrin

cypermethrin

deltamethrin

fenvalerate

lambda cyhalothrin

permethrin

0.010

0.002

0.003

0.006

0.020

0.006

0.010

0.05

0.05

0.05

0.05

0.05

0.05

0.05

dail ara nrril ana{ uaB{a [dua uuv/rir uuvdrq
,l

nr?n?!q6oLrnrrrlfrtrirori6nnnornmfr:gnnixtn?lrrosd"lurir}r,ui{lnr?o.r Gas
q

Chromatograph,Arafrufivrano:: druru 7 tfrn brfenthrin, cyfluthrin, cypermethrin, deltamethrin, fenvalerate,

lambda cyhalothrin ttnr permeihrin zunntal]avtfiuilnvneQqfiollrirril.i i tfruuri range/linearity, accuracy,

precision, LoD rmv roo oqi"[urnffi{ri''r1,41rnrmrr]o:.tf,r-Ltfr 6rnrer-lavuiuzunnrflnFrdot.lsrnnlfr Mr?1v1,irj1Fir{lLI
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,1 d6oe^d
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ISO/IEC fiA25,1999. General Requirements for the Competence of Testing and Calibration

Laboratories.

The Fitness lor Purpose af Analytical Methods: A Laboratory Guide to Method Vatidation and

Related Topics, EURACHEM Guide, December 1998
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RlFtr.tuln 1

tnrul4nresoNil-L recovew 16unru",{riruuprlprflr,i'Qtr-ltol AOAC peer - Verified Method, Nov.1993

nrrrr r{ltiuro.l anatyte tuffrodr.l recovery, ok

9B-102
98-'102
97-1 03
95-1 05
90-1 07
B0-1 10

80-1 '10

B0-1'10

60-1 15

40-120

o//o
o//a
o//o
o//o

100

10

1

0.'i0
100

10

1

100
10

1

ppm
ppm
ppm
ppb
ppb
ppb

R','tFrt{u?n 2

tnnrvinraaoxfli % nso lfirnrus{rirr.runlnufi'rtrho.lRORC peer-Verfred Method, Nov. 1993

nrr n rrilriulol a na lyte'tud'ro drl RSD. %

100

10

1

0.10
'100 ppm

10 ppm
1 ppm

100 ppb
10 ppb
1 ppo ,o

o//o

%
o//n
o//a

4at.J
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2.7
J./

7.3
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