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Hoee3iimsiedt Fipronil 851835373 ssndudovinnis@nwwauiis
Anseituinidieusuldnuiaiesiiegunsniiifiog wasfioasmandumsldmiluios filinisiiarldna
‘3meﬁ1‘7igﬂ§1’am,azuﬂus]’1 NMIANEIIENNIATITTATIEA Fipronil W3aTmunzausisil [a3os High
Performance Liquid Chromatography %iia UV-Variable Detector fanesed WWevazaisdu
Acetonitrile Tuuneinaidu Acetonitrile 70 : 30 H,0 apduuwiln Aadutviln LiChroCART®HPLC-
Cartridge 250 x4 (i.d.) mm, packed with Lichrospher®100,RP-18, 5 um ’qm‘mgﬁ% peAnTaLTd 7
AnueMAaY 230 uiluwns Tiinsigeyd awldldvedis nasgluinasivensuld Tasfl Range of
Tuga9A U TuTY U 0.129, 0.216, 0.259, 0.302, 0.345, 0.388 LadnsuUmeNaaans bAAN
correlation coefficient (r) = 0.9999 wa e Linearity 0.129, 0.216, 0.259, 0.302, 0.345, 0.388
fadnsusiolladans uaglinearity 10A1 correlation coefficient (r) = 0.9999 inauigausUAICOrrelation
coefficient (r) > 0.995 Precision ﬁaaﬂugﬂﬁuaﬂ Repeatability 1aA1 HORRAT = 0.806, Precision ﬁagﬂugﬂ

994 Reproducibility 1@ @1 HORRAT = 0.727 Robustness 1@ @1 HORRAT = 0.891 Ruggedness 1§ f1



HORRAT = 0.012 @slalifin 2 AutnaeiRansaves AOAC EU way Codex WATATIVABUAINLYNADY

(Accuracy) ve935n159nAesidud recovery lisauaz 99.27 aglutng 98-102 %

ABSTRACT

Fipronil is a broad-spectrum phenylpyrazone insecticide .and The Internation Union of
Pure and Applied Chemistry (IUPAC) name is (+)-5-amino-1(2,6-dichloro-Ql, 0L, Ol-trifluoro-p-tolyl)-
4- trifluoromethylsulfinylpyrazole-3-carbonitrile. registry number 120068-37-3 with The Chemical
Abstract Service (CAS) .Fipronil is used to control ants ,beetles ,cockroaches fleas ,ticks ,termites
,molecrickets  ,thrips ,rootworms ,weevils ,and other insects. Fipronil is toxic to insects by
contact or ingestion. Technical grade fipronil is considered moderatetly toxic by ingestion with
an oral LDsg of 97 mg/kg in rats and LDs, of 95 mg/kg in mice. Fipronil is low to moderate in
toxicity by contract with a dermal LDs, of > 2,000 meg/kg in rats and 354 mg/kg in rabbits.
Fipronil did not have method in CIPAC. So the method used was modified for analysis
to Fipronil  suitable in my laboratory . Analysis used High Performance Liquid
Chromatography UV-Variable Detector .using column is LiChroCART® HPLC-Cartridee 250 x4
(i.d.) mm, packed with Lichrospher®100,RP-18, 5 pum .The condition of the method used
mobile phase Acetonitrile 70 : 30 H,O . UV-Variable Detector wavelength 230 nm. The result
of study on method validation of Fipronil in pesticide Products .First ;the value of range
0.129, 0.216, 0.259, 0.302, 0.345, 0.388 mg/ml ,respectively ,and value correlation coefficient
(r) as 0.99996 ,Than the linearity value were 0.129, 0.216, 0.259, 0.302, 0.345, 0.388 mg/ml.,
respectively ,and value correlation coefficient (r) as 0.99995 .The value of precision used
Repeatability gain HORRAT as 0.806 ,Reproducibility gain HORRAT as 0.727,and Robustness gain
HORRAT as 0.891 ,respectively. All of the items passed acceptance criteria  (from AOAC ,EU &
Codex). Finally ,The value of accuracy used %recovery gain as 99.27% ,and the result

passed acceptance criteria (benchmark as 98-102, from AOAC ,EU & Codex).



WUsia (Fipronil) ﬁ%am&mﬁ(i)—&amino—1—(2,6—dichLoro—a,(1,a—triﬂuoro—p—tolyl)—ﬁl—
trifluoromethylsulfinylpyrazole-3-carbonitrile ﬁqmﬂmaqalﬂu C12H4CloFgNgOS ﬁmﬁfﬂiw,aqa
4372 Usslewlldlunstestumdnuuasdy Tsauouveululunides Tsawdelwluudn wueu
fuludnn wueunetn wasnselandtiinna  wasnselnavndmwn  wueuledn wwawivn waoves
wApsey WAL WASINTY  WuATTUNDY UALAY MUY @29 uuasds 1 Yadn Wuansiida
uasaznaslil Ussmgaduuazgniame ffwdsundunisiin ) 100 Sadnfusedlandu Ay
MIRMTIRENYIINNI 2,000 Hadnsusienlansy uagmalaniladensesne 345 dadnsusenlansy we
TwmeUatluwitnn  Toluiwdimon 917 wzaie wadly B0 du naaeld wzl@ewd aile assnes
winlng  wmena ueUse asedl Fipronil Faduasindeielvl Suseansanwlunsdostulainled
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1. p30d High Performance Liquid Chromatography %@ UV-Variable Detector
2. ADAUUYA LIChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,packed with

Lichrospher®100,RP-18, 5pm

3. wdeadianiBen 4 shumids @9ldsedu 0.1 fadnsu) Aikunisaeuiieunds
4. Ultrasonic bath
5. 9AU3NIRSEn type A UUNA 25, 200 kA 500 faddns TNTuMsaeuTiEuLdn
6. UUnwile type A AW 1,2, 3,4, 5 uay 10 $addns Tkunisaeusiioundn
7. Unnes um 50,100,250 dadans
GREIGH
1. @1307m351U Fipronil 97.3%
2. fogewandue Fipronil 5% SC ANANT NI 1.052
3. Acetonitrile %1in AR grade
/N9

1.75U5UaN1I%A3D9 HPLC (High Performance Liquid chromatography)



N191M38UEN1IZV9LATOY HPLC (High Performance Liquid chromatography) %ia UV-

Variable Detector lun13m9197LAs12%a1500ngM5  Fipronil ¢adl

aaumil  oven ;35 paAALTYd

AoaNlYtn . poAuUYln LIChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,
packed with Lichrospher®100,RP-18, 5 um

Injection volume : 10.0 lulasdns

Fvinazaney : Acetonitrile

Mobile phase ; Acetonitrile 70 : 30 H,0O

LAZYAAOUAIUNTDUYDLATOIIUNITANATAYAIBUINTTIUUNATES High Performance
Liquid Chromatography ila UV-Variable Detector @1fiunaney ¢ ATI9UANUDY Peak Area Nanus

& a1 [ A 1 [ a =€ o a a (4
arASIlAYINAY rIeuanAanullAY 2% Ferfiun1snsiaiasieu

2.n579d0UIUasITUATILULEUYRIE1SA20819 Fipronil 5% w/v SC

o

FIANTUINTFIN @13UINSFIU Fipronil 97.3% TulivSunaanseengnsUssunas 10 (+28iadnsu)

a

Jadnsu aaluviaUsuins 100 1adans iy Acetonitrile Uszunas 80 Taddns Unluwenae

Utrasonic bath «Juiian 10 wail dsiialifunaamaiives udufuuiunsdie Acetonitrile auasy
100 dadans

(%
o o a a

Feassreg it ndnUszua 200 dadansuastuviausuins 100 Jaaans LAy

¥ v
v a

Acetonitrile Uszunau 80 faddns wrlUwweaae Utrasonic bath 1lutar 10 uadl dedielnidud
9N ivid uAIUTUUTUINTAIY Acetonitrile AuATU 100 dadanS
NN3AAA1SLULASBY High Performance Liquid Chromatography vila
UV-Variable Detector asllng@nansazaleunsgIugInumaleAsIauaIues Peak Area Nanusas
& a1 - = ! [y a = o a a (4 a Y ! Ql = (Y
AsatiAwIiY sewanaaiuliiy 2 % Fediun1snnadinsed deasazateiegiaseuiisuiu
A1388aN8UINTFIY

ALIRUAN response factor (f) A3gns

fi = SxP
Hs
o fi = @1 response factor Y94ANTUINTIIU
Hs =  #uilldl peak vos Fipronil Tuansunnsgiu
S = v Fipronil Tuansazateunsgiu (me)

P =  AuUSANEY89815UIR5§1U Fipronil (%)
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& @ 6 . . dy
PWUDITUAVDIAT Fipronil MNFATAIU

Fipronil content = Hw
fxw
Hw = il peak v94 Fipronil Tuasazany dees Fipronil
f = @uade response factor
wo = e Fipronil luansazae faeg19 Fipronil (mg)

3.732989UY9UBIN1530( Range )
Feasunsgruiinsruesidud Fipronil fudueu THiuTmuaseengndit 6 A
\adue aseunauYaeildaiu Wy 0129, 0216, 0.259, 0302, 0345, 0.388 fadnusefiadans
I stock @15119557U Fipronil 1Wudu 2.158 fadnsusiediadans Usuiu 3, 5, 6, 7, 8, 9 adans
T&lu Volumetric Flask aunn 50 fiadansual Whu Acetonitrile 25 faaansivgnluUltrasonic bath 5-10
wit nduthesnueisliliduigumgivies W Acetonitrite aufisdnUiuasiugilidfu 1
ansazanewiazanuuduldadiy vialwwe 2 Jaddesiiednansavatadia3as Hish Performance
Liquid Chromatography i UV-Variable Detector fifanesail aunil  oven 35 BaAwALTYA
ARaLLUHA LiChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5
um Injection volume 10.0 lulasans
fviazane Acetonitrile uag Mobile phase 18y Acetonitrile 70 : 30 H,0
WAIUINEF NI INTENINANUTUTUVBIATUINTFIU Fipronil (wnwx) AU response (4N

y) Aersanteiludunssandiemnududufivnen Range Taed1uaaen correlation coefficient (r)

#9911NNI1 0.995

4.n579d0ur9ANuTudunse ( Linearity )

Fonanunduduiiiudunssandr Rang eglutidlndidssitlésnads Aennandudy
7l 0.086,0.129, 0.173, 0.216,0.259,0.302 Hadnfusiodiadans lasiun stock @1MIgIU Fipronil
Wautu  2.1579 ledniudeliedans Usuna 2, 3, 4, 5, 6 ,7 fiaaans ldlu Volumetric Flaskua 50
fiadans Wiy Acetonitrile 25 fiadamsivglu Ultrasonic bath 5-10 wifl 91nifuthesnundenisl3lmdud
QN ilviod 1L Acetonitrile uBTAUTURT WAy dhansazaeusazaudutuldadly vial
e 2 faddnsiiednansazanedua3os Hish Performance Liquid Chromatography %ila UV-
Variable Detector ilanizsali oven 35 aswnwaifoa Aedutiuin LiChroCART®HPLC-Cartridge 250
x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um Injection volume 10.0 lulasans @vin

avany Acetonitrile UWag Mobile phase \JuAcetonitrile 70 : 30 H,0 firueadu 230 uiluwns



a519n5mlsEnIeulduYesEsHInsgIu Fipronil (Wnux) AU response (Wnuy)R15a49297LTY

LEURTINTIAMUTUTUTIIAT Range TapA1uauAT correlation coefficient (1) ABsN1nAI1 0.995

5.0132980UAMNIUE( Precision)
5.1 ASAEBUAULNUELN Repeatability Ingvinisnaassnigluiuiseniv)

%ﬂﬂé@ﬁ’ﬂs%ﬁﬂ@ﬂLﬂﬁ%Lé’q wifn 100, 200 waz 300 fiadndy (+ 253aansuilesannidugas
Tnddeaiumududuildnuede edear 10 81 ldvaausunns 25 fadans Wis Acetonitriledsvanmais
I wglaganenie ultrasonic bath 5 -10 il Yaegliansazarsusudndgdanngiivies Usu
USNm3A28 Acetonitrile aufsdauIuing wer iy ldvim vial vuin 2 Tadans Anaisazaisidd
GEGR High Performance Liquid Chromatography %@ UV-Variable Detector 3tAs1¥inIUIuUa1S
aaﬂq‘m%{ Fipronil 1n&35 external standardization

¥ Calibration Curve F3a13a1msgruiinsruiesidud Fipronil Audueu WiuIunmansesn
gniiamdudug aseunquateiildauiiu 0129, 0216, 0259, 0302, 0345, 0388 Tadniusie
fiaddns Tdvim vial vna 2 Naddnsanaisavateidn w3es High Performance Liquid Chromatography
%iln UV-Variable Detector flan1e#adl oven 35 asrnwaidoa aodusivin LIChroCART®HPLC-Cartridge
250 x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um ,Injection volume 10.0 lulAsans A
arany Acetonitrile Wae Mobile phase \JuAcetonitrile 70 : 30 H,0 fin1ue19adu 230 urluiuns
Ainsginuianaaseanay’ Fipronil 1ng3 external standardization lunaniilndiAesfuvde fudeatu
MuAeds (X) way SD U8INaNSVAADUY
A0 % RSD AugRs % RSD = SD - x 100

X

UszLiiu precision Iagly HORRAT

HORRAT = % RSD experimental

Predicted Horwitz RSD
AU Predicted Horwitz RSD = 0.66 x 2 (102195 (Mill, J.N. and Mill, J.C.,2005)
dloen C = Concentration ration
LNaUiEau5UAT Precision

AOAC 815U < 2 uaz EU, Codex ausu < 2 (imasses fation. 2549)

5.2 A579d0UAULLUEN Reproducibility (lagyinn1snanassnisiunaiiu)
FandnAuaiingniadiuds wiin 100, 200 wag 300 dadnsu (+ 25Tadnsu)ilesnniludidlndiAssiy
aududuilduese ednsar 10 91 TdvaaU3unns 25 Tadans Wy AcetonitrileUszananiin 1w
Iiaga1ea1y ultrasonic bath 5 -10 wi  UdeslvansazareuSudidngeannives UsuuSuinsee

Acetonitrile 3UfTAUSNINT WwElmg1du ldvin vial vue 2 Ta8dns Anasazaiultl 1A3es High



Performance Liquid Chromatography %#ia UV-Variable Detector 3tA31¢%%1UTu @158 0n00N5
Fipronil 1n&78 external standardization

¥ Calibration Curve H4815010551UANTWWO39UG Fipronil Audusu Tillusuaeaisesn

<

STANUTNTL ﬂsaUﬂqM’NViWﬁmLﬁﬁu 0.129, 0.216, 0.259, 0.302, 0.345, 0.388 HadAnSus®
fiaddns lavin vialvuin 2 fiaddnsanaisazated taSes Hih Performance Liquid
Chromatography %@ UV-Variable Detector fan12uall oven 35 sedwaldoa Aoduvia
LiChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um
JInjection volume 10.0 lulasans Mviazaie Acetonitrile uag Mobile phase WuAcetonitrile 70
£ 30 H,0 fiAa1ue11pdY 230 unluwuns asievniusunaaisesngus Fipronil 1neds external
standardization lunafisneiufudanaads (X) way SD Yamansnagdeu

A0 % RSD AugRs % RSD = SD x 100

X
Usziliu precision lngld HORRAT

HORRAT = % RSD experimental
Predicted Horwitz RSD
AU Predicted Horwitz RSD = 2 (10515 (Mill, J.N. and Mill, J.C.,2005)
dloa C = Concentration ration

LNUANEDUSUAN Precision

AOAC 883U < 2 ag EU, Codex 9ausu < 2

5.3 R372980UANNUNULN Robustness/RuggedneSS(T,ﬂEJLU%SUL@%@&IUM?%W&@U)
FandnAasiingniadiudy wiin 100, 200 uag 300 dadnsu (+ 25Tadnsu)ilesnnnifudidlndiAssiy
aududuildnuede sdver 10 91 ldvanu3unns 25 fadans Wiu AcetonitrileUszananiewin 1we
Iiaga1eeqe ultrasonic bath 5 -10 Wil Udeslviansazareusudiingaamngidvies UsuuSuinsee
Acetonitrile Aus@nU3u1ns werlidfu ldun vial vuin 2 Gaddns 3nasavaiewdn wded High
Performance Liquid Chromatography ¥1s UV-Variable Detector3Lm1$ﬁww%mmaﬁaaﬂq%'§

Fipronil 1ne3% external standardization

¥ Calibration Curve Fsansunsgiuinsiuilesidus Fipronil Audueu TlUsuueaseen

{

qvisfinandudus asounquireldaueu 0129, 0.216, 0.259, 0.302, 0.345, 0388 Tadniusie
faddns ldvm vial 2w 2 feddesaeansavanodn e High Performance Liquid
Chromatography %iim UV-Variable — Detector flanmeedl oven 35 ewnwallva medutivia
LiChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um

JInjection volume 10.0 lulasans Mvinavaty Acetonitrile Lag Mobile phase WuAcetonitrile 70



30 H,0 7ienueninay 230 wiluwns nsigviiiUssnaeaisesngvs Fipronil 1neds external
standardization FuIALREY (X) way SD YaINANITNAEDY
AR % RSD AugRs % RSD = SD x 100

X
Useiiu precision lngld HORRAT

HORRAT = % RSD experimental
Predicted Horwitz RSD
AU Predicted Horwitz RSD = 2 (1031e5¢) (ML, J.N. and Mill, J.C.,2005)
dloa C = Concentration ration

WNUNEBUTUAN Precision

AOAC 9815V < 2 ag EU, Codex #ausu < 2

6.73928UANYNABY (Accuracy)

W3BLanTazateLm gL Fipronil Tnsdsarsuimsgu Fipronil Tsmsuthmiinuiuey Talu Volumetric
Flask 919 100 fadans Unuiazaiunie Acetonitrile Uszunu 50 daddns wenliazalsnay ultrasonic
bath 5-10 w1l Udeelviansarareususiudndeamgiivies USuuTunseag Acetonitrile uiaUaUsung
we iy (Stock std. Uszunad 3.0 Jadnsusieliadans) fu Tdvin vial wue 2 Hadansdnaisazans
We3es n3es High Performance Liquid Chromatography %i# UV-Variable Detector ﬁaﬂﬂzﬁﬂﬁ
oven 35 94AYalTyd AoaulYla LIChroCART®HPLC-Cartridge 250 x 4 (i.d.) mm,packed with
Lichrospher®100,RP-18, 5pm ,Injection volume 10.0 lulAsdns Avinazany Acetonitrile uwag Mobile
phase \JuAcetonitrile 70 : 30 H,0 fianueredu 230 uiluns %meﬁmﬂ%mmmiaaﬂqwé Fipronil
1ne735 external standardization

WIsNA1TazaIuRI0e4 Fipronil Tullamnududuszana 1 Jaansuniiadans

(Stock sample) Tagds Fipronil ( sample ) drninUszanas 14372.0 Sadnduldlu Volumetric Flask aunn
1000 Haddns Wmnazansme Acetonitrile Uszanu 500 Jaddns wenliazaieaie ultrasonic bath 5-10
w1l Udegliansazangusumiingaamaiivies USuuTunsme Acetonitrileaunia@inU3unng werlidniu
Tdvam vial vu1e 2 faddnsanaisazatediados n3es High Performance Liquid Chromatography
%iln UV-Variable Detector flan1iesail oven 35 asrnwaidoa aedusivin LiIChroCART®HPLC-Cartridge
250 x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um Injection volume 10.0 lulasdns §avin
a¥a1y Acetonitrile Llag Mobile phase \JuAcetonitrile 70 : 30 H,0 finaueninduy 230 uluwns
ArTeivUiinnaseanay’ Fipronil 1ne3% external standardization

v Calibration Curve Inedsansunnsguivsuiesifus Fipronil Auduew ilunmansesn

qwéﬁmmvﬁmﬁm mamqmﬁwﬁi‘%’mum}u 0.129, 0.216, 0.259, 0.302, 0.345, 0.388 Haan3ume



fiaddns ldvin vialawin 2 faddnsdnaisazatesdiiades wa3es Hich Performance Liquid
Chromatography ¥ 4@ UV-Variable Detector fanizdedl oven 35 peAwaifoa nedudyila
LiChroCART®HPLC-Cartridge 250 x 4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um ,Injection
volume 10.0 ulasdns fvinazae Acetonitrile wag Mobile phase \uAcetonitrile 70 : 30 H,0
AuEMIAAY 230 wiluiams Seszimuiinaaseanay’ Fipronil 1ne3% external standardization

W3BNaITaYa1y original sample ¥4 Fipronil Tuans@9gs I@aammimﬁazma Stock
sample 31105 5 Sadansldlu Volumetric Flask 1uan 25 Sadans $119u 10 61 (%91 3 4 593 30
U39) UInIazanenle Acetonitrile Useinad 20 Haddns wenliazaienie ultrasonic bath 5 -10 w1
Uaegliansazareuiududrdaamaiivies Usuuunsme Acetonitrile aufisliausuns welidaiu 1d
¥0 vial pu1n 2 faddnsinasararodaies inses High Performance Liquid Chromatography ¥t
UV-Variable Detector San1zsiali oven 35 ssrnwaifoa modutiadin LIChroCART®HPLC-Cartridge 250
x 4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um ,Injection volume 10.0 lulasans @21
881y Acetonitrile Lag Mobile phase \JuAcetonitrile 70 : 30 H,0O finaue1indy 230 uluwns
3Lﬂ318ﬁﬂ1ﬂ§m1maﬂiaaﬂqw‘§ Fipronil 1n&75 external standardization

wisglansara1y Spike sample lagamansansavany Stock tech Usung 1,2,4 dadians uae
AnE1TAzanY Stock sample U305 5 1adans ldlu Volumetric Flask vuia 25 Iadansdnuau 10 4
(v 3 ¥ 591 30 ¥IA) WaNaraNgeaIY Acetonitrile Usganay 20 Hadans weilvagaieme ultrasonic
bath 5-10 u UaeslansazareuSuiiingemumgivies Usuuunsaig Acetonitrile aufsliausunns
we gy Tavan vial aurn 2 faddnsdnaisazatsdiades wndeq Hish Performance Liquid
Chromatography il UV-Variable Detector flan 114/ ail oven 35 sernaaiiod aadudvin
LiChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,packed with Lichrospher®100,RP-18, 5um ,Injection
volume 10.0 ulasdns fvitazane Acetonitrile waz Mobile phase \uAcetonitrile 70 : 30 H,0
AMuE1IAAL 230 wilulues Tiasigdinnuiuinaiseengns Fipronil 1ae3s external standardization

UszliiuA1 Accuracy 0@ % recovery #idil

% Recovery = (A spike ~ A origin ) x 100 / A add

A e = U3uau Fipronil luansagany Spike
A oign = U3uad Fipronil Tuansagans Origin
A g = Uua Fipronil Pdnadluansazany Spike

7.n13%1 Specificity / selectivity

NAa0IlAANaTUINIFINYDY Fipronil @1sazanysiagna 1iiA3es High Performance Liquid

I =

Chromatography ¥ila UV-Variable Detector #3131 Chromatogram finiflansduuvandaey

Y
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UITUNIUEITOBNEYT Fipronil Wil
sTETIAN  AAAN 2557 - Nugneu 2558

A01UNAIUNIT

o Y v @

el URnsnguauimunssuuageuingiiivnisinuns driinidedautadenisuds

9

NUNITNYAT  NIUIVINITNYAT L%G]’ﬂﬁﬁ]lﬂi NIUNNA

8. NALAZATAUNANITNAADY

1.nansulasidudnuuuauasans

A15197 1 Wesidudinfevesans Fipronil 5% w/Av SC ANE UMY 1.010

WAL Tadansu % finIamu

209.2 4.999
206.6 4.980
202.3 5.146
214.8 5.159
209.0 5.124
202.5 5.131
222.1 5.039
233.5 5.081
208.4 5.074
211.9 5.063
Aade 5.080

SD 0.061
%RSD 1.200

Wosldudfutueuvesa1siegs Fipronil Wisuiuaisuinsgiuldan %RSD e 1.200 et
gaufu%RSDAD < 2 avdueglutiwensuls  Feansahlulddwiunisnsaaeuaulilavesds

a9 Fipronil Tutunauremslvdauadnugnsiad(Accuracy) LaznTIaHRUAUMILEN (Precision)

2.4aN15ANYIY29989n1590( Range)
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figarinuludunsves Range Tugisanududu 0.086, 0.129,0.259, 0.302,
0.388, 0.432 Jadnsusiodiadans Vo9 Fipronil laA1 correlation coefficient (1)

= 0.9999 \namigausuAn correlation coefficient (r) > 0.995

Data File C:\CHEM32\1l\DATA\FIPRONIL\FIPRONIL 2013-08-08 12-35-45\029-0901.D
Sample Name: 9ml0.3884mg/ml

| Area ’ fipronil at exp. RT: 8.048
1.02e+004 DAD1 D, Sig=230,4 Ref=360,100
8000 Correlation: 0.99996
Residual Std. Dev.: 36.69551
6000 Formula: y = mx + b
m: 26134.47445
4000 Bis 4.91839
xX: Amount
2000 Y Area
1
1 0.390 :
0 — T T
o] 2 0.4
Amount[mg/ml]

3.Han1sAne1dreanubudunse(Linearity)
Linearity firnuidud10.086,0.129, 0.173, 0.216,0.259,0.302 fadn3usiefiadansve
Fipronil Linearity a1 correlation coefficient (r) = 0.9999 LnauYigaNsUAT

correlation coefficient (r) > 0.995

Data File C:\CHEM32\1\DATA\FIPRONIL\FIPRONIL 2013-08-08 12-35-45\027-0701.D
Sample Name: 7ml0.3021mg/ml

[ Area 1 fipronil at exp. RT: 8.016
17.87e+003 P4 DAD1 D, Sig=230,4 Ref=360,100
b ¥~ | | correlation: 0.99995
6000 z Residual Std. Dev.: 30.89505
amoé 4 ; Formula: y = mx + b
4000 - 2 2a : m: 26033.33584
3000 4 1 ' b 14.18561
E x: Amount
2000 -
7 : Y Area
1000 - ;
3 0.302:
0 . : j
0 0.2
L, Amount[mg/ml]




4. NanN19M396dU Precision

A5 2 A1 Precision 91 3 AMUIINTY Repeatability (Inevinn1snaassnigluiufeaiu)

12

Y AULTNTU 0.1 mg/ml AULTNTU 0.2 mg/ml AULTNTU 0.3 mg/ml
UUHI0EN Mg | % TInsIany | wufiegns me | % finsrany | wufiegs me | % finsrany
1 108.3 4.848 209.2 4.999 305.1 5.108
2 106.3 4.862 206.6 4.980 306.9 5.057
3 103.1 4.921 202.3 5.146 303.6 5.093
4 103.6 4.917 214.8 5.159 323.5 5.078
5 103.9 5.011 209.0 5.124 308.5 5.072
6 108.8 4.994 202.5 5.131 3124 5.026
7 104.8 5.053 222.1 5.039 3134 5.046
8 110.3 4.915 233.5 5.081 358.4 5.074
9 103.4 4.988 208.4 5.074 315.8 5.077
10 109.2 4.882 211.9 5.063 307.9 4.970
mean 4.939 5.080 5.060
SD 0.068 0.061 0.039

N3A33I980U Precision Magluguves Repeatability Ao n1snsiaasumslnaldssiusenineoyailnain

mMseseidn lngyinisnasesnigluiubeiu Juanwasluguves % RSD 91nmsnaaedlae dail

AR % RSD ANLENS

% RSD

% RSD (experimental)

AU Predicted Horwitz RSD

7:

5.026 wazlaen

0.66 x 2 (1-0.5 logc )

1.671

SD = 0.084

(Mill, J.N. and Mill, J.C.,2005)
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Lﬁam C =  Concentration ration
= 0.05
A5UsELIU Precision agld HORRAT

HORRAT = % RSD experimental = 1671 =0.806
Predicted Horwitz RSD 2.072

9INMIMARDIN Precision Magluguves Repeatability e HORRAT = 0.806
WNEUTIEBUSUAN Precision U89 AOAC 8ausu< 2 way EU, Codex gausu < 2
Flariu3sAsesi Fipronil T¥anisviaaey Precision logfluguves Repeatability fien HORRAT fluinassii

gausule

M5 3 N1 Precision 71 3 ALY (Reproducibility) (vilasvinn1smaasssigiuaii)

adail AULTLTY 0.1 mg/ml AALTNTU 0.2 mg/ml AALTNTU 0.3 mg/ml
UULFE1 me | % NTIONU | WUF0E19 mg | % TInTI90U | WW.feg1s me | % Ainsaany
1 120.7 5.158 235.8 5.069 308.3 5.078
2 111.9 5.159 210.0 5.093 329.8 4.962
3 134.5 5.132 204.3 5.104 318.4 5.089
4 109.7 5.235 202.0 5.084 340.5 5.028
5 122.5 5.131 243.4 5.006 321.9 5.100
6 112.1 5.174 203.6 5.110 307.7 5.098
7 116.6 5.165 200.9 5.057 3154 5.035
8 102.2 5.182 242.7 5.012 309.3 5.106
9 105.6 5.303 221.2 5.110 309.9 5.039
10 113.9 5.292 207.2 5.145 302.4 5.098
mean 5.193 5.079 5.063
SD 0.063 0.044 0.046

NA3980U Precision Megluuves Reproducibility fie n1snsisdeumnilndiAgeiusening
P v v a ¢35 o ° W o=
Joyanlnannmsliasigign vilagvinisvaaswieiunaniu Jauanmasinluguves % RSD N3
naaesladl fadl
X =5111  usaglden SD =0.077
A0 % RSD ANLENS

% RSD = SD x 100
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< |

% RSD (experimental) = 0.077x 100 = 1.507
5.111
AU Predicted Horwitz RSD = 2 (103lese) (mill, J.N. and Mill, J.C.,2005)
= 3.139
Lﬁ’e]ﬂ"l C = Concentration ration
= 0.05
nsUseidiu Precision tngld HORRAT
HORRAT = 9% RSD experimental = 1507 lamn = 0.480
Predicted Horwitz RSD 3.139

9INMsMARDN Precision fagluguves Reproducibility léiAn HORRAT = 0.480

LNaUiEaN3UAT Precision 189 AOAC 8815U< 2 Way EU, Codex 8015U < 2

FaARAn 29 Fipronil lsiuansmazey Precision flagluztvas Reproducibility fen HORRAT agluinausi
feousuls

A1519% 4 N1SA Precision 71 3 ANUINTY ATIFDUAITNIUGT (Robustness/ Ruggedness)

Asadi ALY 0.1 mg/ml AULTLTY 0.2 mg/ml AULTLTUL 0.3 mg/ml
UUHIBE19 mg | % INTI9NY | Wdeg1e mg | % TNy | uu.feg1e me | % Ainsiany
1 106.3 5.066 208.4 5.076 303.6 5.124
2 106.5 4.868 2121 4.906 306.9 5.033
3 107.6 4.921 209.0 4.930 302.3 5.152
4 103.1 4.929 204.1 4,946 300.1 4.937
5 104.8 4.858 203.8 5.066 302.4 5.104
6 103.9 4.873 210.5 4.937 307.9 4.993
7 103.6 4.858 202.1 4.925 301.2 5.036
8 103.4 4.876 205.1 4.935 307.5 5.101
9 110.3 4.895 209.2 4.935 303.6 4.922
10 110.8 4.847 210.1 4.890 301.4 4.845
mean 4.899 4.955 5.025
SD 0.065 0.064 0.099

NAI980U Precision Mogluguves (Robustness/ Ruggedness)ae n1snsiaaeuaulnglAesiu

seindayatildnnnsiinsesidn lneidsunseslalunmaaey Juansmasiuluguves % RSD s

v
[

NeaadlaA Aadl
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X =495  uazlden SD =0.092
AU % RSD MLERS
% RSD = SD x 100
X
% RSD (experimental) = 0.092x100 = 1.846
4.959
AU Predicted Horwitz RSD = 2(105tes) (Mmill, J.N. and Mill, J.C.,2005)
= 3.139
L‘ﬁ'aﬂlﬁ C = Concentration ration
= 0.05
n15Usziiu Precision lagly HORRAT
HORRAT = % RSD experimental = 1846 = 0.588
Predicted Horwitz RSD 3.139.

NNITNATBINT Precision ﬁagﬂu'gﬂmaq Robustness /Ruggedness l#A1 HORRAT = 0.588
LNETIBBUSUAN Precision 989 AOAC 8815U< 2 Wag EU, Codex &pu5U < 2

FaiuAF i et Fipronil Winanisvaaey Precision iogflugUues Robustness ff1 HORRAT oglu
nausiieensuly

5.1AN5ANYIANYNABY (Accuracy)

A1351991 6 NTIVEDU % Recovery

Al content ( mg / 50 ml)

N Conc. added 5.4 mg Conc. added 9.8 mg Conc. added 13.7 mg

Mean Mean Mean

Origin Spike | %Recovery |  Origin Spike %Recovery Origin Spike %Recovery
1 3.189 | 8760 | 103.167 | 2950 | 12.722 | 99.714 2.959 16.746 100.635
2 3.189 | 8.746 | 102907 | 2950 | 12.608 | 98.551 2.959 16.783 100.905
3 3.189 8.637 | 100.889 | 2950 | 12.716 | 99.653 2.959 16.746 100.635
il 3.189 | 8577 | 99.778 | 2950 | 12.431 | 96.745 2.959 16.903 101.781
5 3.189 | 8.558 | 99.426 2.950 | 12.359 | 96.010 2.959 16.889 101.679
6 3.189 | 8585 | 99.926 | 2950 | 12.740 | 99.898 2959 | 16913 101.854
7 3.189 | 8.727 | 102556 | 2950 | 12.697 | 99.459 2.959 16.883 101.635
8 3.189 | 8.017 | 89.407 | 2950 | 12.652 | 99.000 2.959 16.851 101.401
9 3.189 | 8.235 | 93444 | 2950 | 12.377 | 96.194 2.959 16.765 100.774
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10 3.189 8.208 | 92944 2.950 | 12.349 95.908 2.959 16.820 101.175
mean 8.505 | 98.444 12.565 | 98.113 16.830 101.247
SD 0.258 | 4.795 0.166 1.692 0.066 0.484
%RSD 3.045 | 5.332 1.319 1.893 0.394 0.478

%Recover, Y = (COHC spiked sample ~ Conc original sample) x 100
Conc added
9%Recoveryfinandudiu ¢ 98.44 + 98.11 + 101.25x 100 = 99.27
3

%Recovery e = 99.27

WNAUNBBNTU 98 — 102

a v aa a ' ¢ & &
NAYINN1TUTIUAIINGNADY (Accuracy) VOIITNITANAITNG 4 WUILUDILYUR Recovery

WwAgIa 3 aandutu lsear 99.27 aglurie 98-102 % aunaeiiansan AsIsIATEvllanuse

lUAnszit Wesidud Fipronil laegnsgndes
6.Wan1sANE Specificity / selectivity

DADA G, Sig=230.4 Ref=360,100 (FIPRONIL\FIPRONIL 2013-12-17 01-08-10\W003-03U1.L)

W

a

o
4496=fipron

o
o
= (0.926

gﬂ‘ﬁ 1 Chromatogram of Standard solution
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DAD1 G, Sig=230,4 Ref=360,100 (FIPRONIL\WFIPRONIL 2013-12-17 01-08-10\002-0202.D)

4:42=-fpron

10.874
13608

;a:‘tJ‘ﬁ 2 Chromatogram of Sample solution

911 Chromatogram ¥84d1511ATFI1ULALA15629819 Fipronil azwiudnlddl peak dulaunsuniu

peak U84 Fipronil Lany31 35Ul Specificity ay selectivity

9. @3UNANIINAADY

NaveINsAN®IASIE 33n13052931A3 129 Fipronil 18387 munzauded 16 wwies High
Performance Liquid Chromatography %@ UV-Variable Detector flan1azdail oven 35 osen
l9aldvd Aoauudaida LiChroCART®HPLC-Cartridge 250 x4 (i.d.) mm,packed with
Lichrospher®100,RP-18, 5um ,Injection volume 10.0 lulasans @avinazaney Acetonitrile wag
Mobile phase tfuAcetonitrile 70 : 30 H,0 fiA1NE1IARY 230 wlwesiaviinisiigad anuldla
18935 nagluinasigauiuls nedl Range agluvisninuidudy Wy 0.129, 0.216, 0.259, 0.302,
0.3d5, 0.388 Haansureiiadans laA1 correlation coefficient (r) = 0.9999 wag Linearity 0.129,
0.216, 0.259, 0.302, 0.345, 0.388 faansunedaddns waglinearity AR correlation coefficient
(r) = 0.9999 LnauseausUAICcorrelation coefficient (1) > 0.995 Precision ﬁagﬂugﬂmm Repeatability 1a
A1 HORRAT = 0.806, Precision fia¢gluguvas Reproducibility l#@1 HORRAT = 0.480 ,Robustness /
Ruggedness &1 HORRAT = 0.588 laien GdlaiiAu 2 munaeifinnsanves AOAC ,EU way Codex way
MSIAABUAIINGNABY (Accuracy) V043513 NANUBITUA recovery lisoaaz 99.27 aglutas 98-
102 % aunuRRTUY asuldindiaueaiaedsudiegiviinisfines awnsaseuiuldniy
wmsguana ansnsalfiduisnsieet lufesl foRnnsilvinagnees uazusiugr Wuisousully
sERUAING LasmeunsuAtefuRn1sven1asy uaztenvu Iedadufiuudedio 14duvetuses

PSR URNT AmsyUU ISO/IEC 17025 Wiakanfemmuusiugn  wagAIUWIENUaINa InTIE

10. n1siNauIluTUslawd

1. 190wt lmseriluiesl JURNsien15AIuANANN TN IR UATIEVNINITNYATHY

[

NI VUNYRINNIUATIY WA, 2535
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2. annsaliduidiineinweunsuiiosufuRnisianiesguazionvuldegraudunundeie
3. gnsadunisanunaslunisnageulsuiisunanisiesziseninsiesu JuRnisdiu
NHNAYDINTUIVINITNEAT A

4. TgEureve18v0UYINITTUTBIINTFIUNDIULURNIS Mm1usEuL 1SO / IEC 17025 : 2005

11. 1881581989

nuNWs 884 wagiinassn fetfen. 2547 Method Validation. tenansUszneunisilneus.
NTUINYIATERNTATTLINNE.

Auf un R uay gyams auia. 2544, msfigatnldldueisnaasumani
(Chemical Method Validation) tona15Usznaun1siNauTL.NSANeIFEnTuINIS.

fsunw. 2537. m3tunsdouTngifivmananunslulssmelng nesiueiivuas an
NNSINYAT.NTUITINITNENT.ATLNTILNBATLATANNTAL.

Usunu. 2547. mimaﬁ]ﬁs’jf\]ﬁmmw%waﬁ%mmaumaLﬂﬁ. NATUIENBUNNTOUSY
FUNWIIYINTAURRFIMNTTUDWMNT. AT LD,

Mill, J.N. and Mill, J.C. Statistics and chemometrics for analytical chemical. 51 Ed.
Pearson Education Limited. England, 2005 ,p 92

Kidd, H. and D.R. James ( Eds ). 1993. The Agrochemicals Handbook. 3. Ed. Royal Society
of Chemistry. England.

Ludwig,H 1998. Validation and Qualification in Analytical Laboratories. Inter pharm
Press.USA. p112.

EURACHEM Guide : the Fitness for Purpose of Analytical Method : A laboratory Guide
to Method Validation and Related topics, 1998.

Guidelines on method validation to be performed in support of analytical methods
for agrochemical formulations. This document is an improved version of
document. CIPAC 3807.

BCPC : The e-Pesticide Manual . [CD-ROM]. (Thirteenth Edition) Version 3.0 BCPC. (British Crop
Protection Council), 2006.

fmassas datder. 2509, wnUftRnsmaaeunmgniesresisiiaszimanilnevesufoins
WPE7.48NANTUTENBUNSHNBUTN . NTUIMEIAARSNITUNNE. NTENTIEATITUE.

Tunun Augydand wagyyum wid. wavmamsesiaesuaudldlavedisnageumaail.diin
Qmammimﬁug’m. ﬂimE;mammmﬁugmuazmsmﬁaqLLi'. NTLNN. T18UIYINTT atudi

don 1 /2555.
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