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: Method Validation of Analytical Formulation :

Chlorpyrifos, Cypermethrin, Carbaryl, and Carbosulfan
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A13MAALUAY chlorpyrifos, cypermethrin, carbaryl Wag carbosulfan THmunzaufuiedasile
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3meﬁaﬁaaﬂqw% chlorpyrifos way cypermethrin A1ewaila Gas Chromatography (GC)

neldanneimunzay nuin avesn1sianazarAuduidunse (Working Range/linearity)



F232108 0T 0.1 - 1.2 me/ml frdudszansanduius (Correlation coefficient, ) iy
0.999 Az 0.998 MUSIFU FaunawinIseeLVEs AOAC (r = 0.995) N13NTIVABUAINYNADY
(Accuracy) 311 %Recovery tn3auag 99.451uag 100.04 MUAIAU %aa@iuﬁaﬁaaaz 98-102
AINNUTRI1TU1V09 AOAC N19ATIVABUAIINLTIBT (Precision) wUU Repeatibility Léa7
HORRAT i1y 0.412 uaz 1.067 A1ua1AU Wagluy Within laboratory reproducibility a1
HORRAT 111y 0.55 tag 0.88 N1505239@0U Robustness lA1 HORRAT Ay 0.548 uay

0.737 MNUAIRU N15ATIEOU Ruggedness 1iA1 HORRAT AU 0.447 wag 0.591 ANUE1RU

1%
ad a

Falaliiu 2 munusiiansunes AOAC wardsiiludsAtanudiniziangas (Specificity) laidl
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NM155UNINYBeENsoU eilunisusefiuAmiannuluudueu (Uncertainty) 3A7 + 0.39% uay +

Q{ Y} S

0.50% MUaIFU AsziuAudesiu 95% dmsunsnsisaeumnuldlivesisiinssiaisesn
i]‘wé carbaryl Lag carbosulfan fautnAtia High Performance Liquid Chromatography
(HPLO) nelfianisfimunsay nan1snaaau wuin 929vesn1sianazainnuduidunss
(Working Range/linearity) 929A218 14w 0.01 - 0.12 me/ml fArduuszansanduiug
(Correlation coefficient, r) LMY 0.999 FIN1ULNTN15OUVDI AOAC (r > 0.995) N5
M3IVADUAIINGNAB (Accuracy) 910 %Recovery tnsosag 99.80 Wag 100.66 AINEIAU %aag
Tug9e8ay 98-102 AINNAUTAAITUIVBT AOAC A15ATIFFBUALLTIEY (Precision) WU
Repeatibility 1aA1 HORRAT winfiu 0.548 wag 0.494 M1Ua1HU Waglhuu Within laboratory
reproducibility 1a@1 HORRAT 111U 0.991 wag 0.461 N190529d@8U Robustness 1AA1
HORRAT 117U 0.832 ey 0.814 MINAIAU N15MSI980U Ruggedness 1A HORRAT VAU
0.946 LAY 0.784 AINAIFU FalaliAy 2 AN R9I5UIIes AOAC wagdaaidudsdl

ALTUNIZLANZAS (Specificity) TdTin1ssunIuvesasdu Meldlunisussidiuaiauliniueu

(Uncertainty) &A1 + 1.35% Waz + 1.04% ANE16U N52AUANLLTOIU 95% NKNANITNAGDU
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fanan uandlidiudn aadnuusameresiBdulumunaeimsonsy dafu F7imunided
arumanganiiaziluldlunisinagsianseongnilundasusianstidauuas chlorpyrifos,
cypermethrin, carbaryl kag carbosulfan laagegnaes wiugn wavindede

The objectives of this study were to validated of chlorpyrifos, cypermethrin,
carbaryl and carbosulfan in pesticide products to appropriate with the instrument in
laboratory which was developed and adapted from standard method. Method validate
of chlorpyrifos and cypermethrin content within the appropriate condition by Gas

Chromatography technique. The results were found that the concentration of working



range and linearity was 0.1 — 1.2 mg/ml with the correlation coefficient (r) were 0.999
and 0.998, respectively which had accepted with the limit of the correlation coefficient
() < 0.995. The percent recovery of accuracy was 99.45% and 100.04%, respectively
considered an acceptance by AOAC (98-102%). The precision of HORRAT average in
repeatability were 0.412 and 1.067 and within laboratory reproducibility were 0.55 and
0.88, respectively. The robustness with HORRAT were 0.548 and 0.737, respectively. The
ruggedness with HORRAT were 0.447 and 0.591, respectively which there less than 2 by
AOAC and this method does not show interference from other substances that as the
specificity. However, the measured uncertainty of method were +0.39% and +0.50%,
respectively at the level of confidence 95%. For method validate of carbaryl and
carbosulfan content within the appropriate condition by High Performance Liquid
Chromatography technique. The results showed that the concentration of working range
and linearity was 0.10 — 0.16 mg/ml with the correlation coefficient (r) = 0.999 which
had accepted with the limit of the correlation coefficient (r) < 0.995. The percent
recovery of accuracy were 99.80% and 100.66%, respectively considered an acceptance
by AOAC (98-102%). The precision of HORRAT average in repeatability were 0.548 and
0.494 and within laboratory reproducibility were 0.991 and 0 .461, respectively. The
robustness with  HORRAT were 0.832 and 0.814, respectively. The ruggedness with
HORRAT were 0.946 and 0.784, respectively which there less than 2 by AOAC and this
method does not show interference from other substances that as the specificity.
However, the measured uncertainty of method were + 1.35% and +1.04%, respectively
at the level of confidence 95%. The test results, all the parameters can be acceptant.
Therefore, the method development could be used to determine of chlorpyrifos,
cypermethrin, carbaryl and carbosulfan in pesticide products to get the accuracy

precision and confidence.
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(Food and Agriculture Organization of the United Nations: FAO) lux@nsinuaningdunsieni
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SR egelsinuidesiliun1susulsanatiansieseiiviesu JURn1g Usuusaisns
mnganiunsasdisluiosuininis Walasunissusesnsgiuiesujifinig ISO/IEC17025:
2005 #491U338n159599aUAlYlAeeIs (Method Validation) 3eniuaauds (Verified of
Method) \ludaimuanisvaanisiuseaunsgiuiesdifinig mansiaaeuanuldlivesds
(Method Validation) 1unszuiunisneiiledudunuanvazve33diasigi (Method
Performance Characteristics) Aiunsuseliunigisnvadaimungauniu ingUseasdnisls
U AudNvanIzivad laun Audnizlangal (Specification/Selectivity) AU
(Accuracy) A213L#184 (Precision) de %30429989n157A (Working range) Anatluldunsa
(Linearity) I9911invas3isinseiluganuninasi¥esunu (Limit of detection wag Limit of
quantitation) LA¥AINAINUVDIIS (Ruggedness/Robustness) TausAuliutiuou8In15in
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1. insesdisuialasuilnngiu (Gas chromatograph: GO) fisasiaduvtamsuloss

& a

Tuiwdu (Flame lonization Detector : FID) ta3esiiolaineasnasuiiug dadn Tasuilvnsul (High



a

performance liquid chromatograph : HPLO) fifiansiaduwiin lalenei5ise (Diode array) #38873-913

wida AmeLmas (UV-Variable Detector)

2. Column: capillary, HP-5 (30m x 0.32mm ID, 0.25 pum film thickness),
capillary, HP-5 (30m x 0.32mm ID, 0.25 pm film thickness) ZORBAX Eclipse XDB-C18 (4.6 x
150 mm, 5 pum), ZORBAX Eclipse Plus C18 (4.6 x 75 mm, 1.8 um), ZORBAX Eclipse Plus C8
(2.1 x 30 mm, 1.8 um), ZORBAX Eclipse XDB - C8 (4.6 x 150 mm, 5 um)

3, \p3eede 4 fuvis

4. Utrasonic Bath

5. Autopipitte

6. Vial vuU1m 2 ml

7. Volumetric Flask type A wua 10, 25, 50, 100, 250, 500, 1,000 ml fidauifieuudn

8. Beaker 100, 500 ml

- @9LAdl
1. d@1307m331U Chlorpyrifos 99.5%, Cypermethrin 94.0%, Carbaryl 98.9%, wag
Carbosulfan 98.0%
2. Meg1auandua Chlorpyrifos 40%, Cypermethrin 35%, Carbaryl 85%, Wag
Carbosulfan 25%

3. Acetone AR

4. Acetronitrile HPLC grade

5. Methanol HPLC grade

6. Water HPLC grade

- 3813

1. nsaeuifisuindesflowfalasualnnsan (Gas chromatograph: GO) fif7
asrdurdauisulessluwdy (Flame lonization Detector : FID) wn3esiialawmed Weosudud dnln
1AsunInnsau (High performance liquid chromatograph : HPLC) fidansiaduriin lalenansise
(Diode array) #i38g3-21510108 AmAwmes (UV-Variable Detector) uazyangunsaisinaiilinaasy
NTIATIEN

2. Vsudanmziniesilefidesnislivaaey auidivaaeuiidesnisnsiafigainiiu
Tnednansavansunsgiuduedomatsn s IHlden %RSD uandndlsiiAu 1%

3. NAFOUAINNTUNIZLI1Z9 (Specification/Selectivity) Tnan1snaaaun1IsUNIU

Y995YINaraNIgNsRAFIYINaraNlUN LN I AdRU



4. NeERUYINUBINITIA (Working range) wseuansazaleuInsgulalinududy
AsauAquasldny 6 Anududug avegietion 12 61 thasaranedadiaiesie thiayaata
AslsEinerduduiudn response iefuiildiin (area) andufintsantrsarududuiiidu
GAEN

s.paeuaududunss Linearity) deonanududuiiiludunssaindas working
range Teglutdlndifssanududuiildauais lnswiouasazaroannsgiu 6 anududug az
oetion 3 41 Wiansazansdadiedesile thdayaatensmseninsanuiduduiuan response
visauiildin (area) A1uuA1 Correlation coefficient (r) > 0.995

6. NAADUAIIUWIIY (Accuracy)

6.1 aunsmansarasanasyuegetios 3 sedunuduty 910 stock e
A1385aN8NINTFIY

6.2 Wiasuasavane original sample VIHANS0} agratien 10 91

6.3 Wi fortified sample 7 3 syfuAUdndy M nane ge Amnududuas
agatios 10 91

6.4 UseliiuAn accuracy 910 % recovery Wnaugigausuniu AOAC

7. neaeuAILTies (Precision)

7.1 a$unslansaransanasguiiegnales 3 sedunraidudu 910 stock ves
A138aN8NINTFIY

7.2 Wisuansazaemogwdniam 9 3 seduaadidiu s nans gs AN
\Faudun az agheden 10 91

7.3 Uszidlue precision Iaalda1 HORRAT Lnausieausu AOAC; HORRAT < 2

8. NAADUAINUAINUIBIAT (Robustness/Ruggedness) Taaa1liun15naa o
Wiieiu precision wiUasunglunisageuunsusznis Useidunalagldan HORRAT wnoudi
88315U AOAC; HORRAT < 2

9. n1311A1AN LILUUDUTIBINITIA (Measurement Uncertainty) $1891UAIAI3
lsuuueu (Reporting uncertainty) lnes1earuanulduiueulugvesanuliuiuauveny fiszau
Aadesiu 95%

- AuATANIUT
- sy8gnaimsisy manAu 2559 - Augneu 2560 wazanuivnsveassiesUfiRnisngu
Wannsnsnaeuiivuazladenisudn dtnitouasiauinsnunsund 5 @mn.5) nsRynNIsmums
8. WANNINAABILAZITAl
1. NMsdpUIgy
Ifapuiflsuiniosdioutalasunlnns il (Gas chromatograph: GO) Sisniaduriinuisuloss

a

luwwdu (Flame lonization Detector : FID) insasialawmesnasuiug aain lasunlnnsw (High



performance liquid chromatograph : HPLC) $ifn533duviin lalena1sise) (Diode array) w3ag3-
1iie10a AmAmes (UV-Variable Detector) uaziangunsaisnsgilinnaeunsiinsizs

2. ﬂ’ﬁ@]i’;‘\]ﬁﬁmﬁﬂaﬂﬂ%‘ﬁlLM@J’]%?IWUENLF’]%‘IEN GC

nMsmUSnafivivewresansaaeslniea (chlorpyrifos) annrirduvenaies GC Kl
Column : capillary, HP-5 (30m x 0.32mm ID, 0.25 um film thickness)
Gas flow rate : Helium (carrier gas) 1.5 ml/min, Hydrogen 30 ml/min, Air 300 ml/min
Split injection : Split ratio 50:1, Split flow 75 ml/min, Injection volume: 1 pl
Temperature : Oven 240 oC, Inlet 260 oC, Detector 260 oC
Detector : Flame lonization Detector

mMsmUSinaiivivewresanslne vy (cypermethrin) anmziivnzavenaias GC fil
Column - capillary, HP-5 (30m x 0.32mm ID, 0.25 um film thickness)
Gas flow rate : Helium (carrier gas) 2 ml/min, Hydrogen 30 ml/min, Air 300 ml/min
Split injection : Split ratio 50:1, Split flow 100 ml/min, Injection volume: 1 pl
Temperature : Oven 240 oC, Inlet 270 oC, Detector 270 oC
Detector : Flame lonization Detector

mMemUSinaiisueuresEsnisuda (carbaryl) anmiinzauveAIe HPLC feil
Column : ZORBAX Eclipse XDB-C18 (4.6 x 150 mm, 5 um)
Mobile phase : Water : Acetonitrile (45:55)
Flow rate : 1.5 mU/min
Column Temperature : 28o0C
Wavelength  : 254 nm
Injection volume :5ul
Detector : DAD

nsmUSinasfintveuvesansasludauniu (carbosulfan) anmsfivayauvennies HPLC fail
Column : ZORBAX Eclipse Plus C8 (2.1 x 30 mm, 1.8 um)
Mobile phase : Water : Methanol (75:25)
Flow rate : 0.5 ml/min
Column Temperature : 28o0C

Wavelength  : 254 nm

Injection volume 25 ul



Detector : DAD

3. NAFBUAIUINNILLANES (Specification/Selectivity)

NAN1TNAAaoINUI1 Chromatogram U84 chlorpyrifos, cypermethrin, carbaryl, ay
carbosulfan lifidyeyias peak sunIu waneid specification/ selectivity i

4. NINTIVADULNVDINTTIA (Working range)

INAUAEBUTUNINIFIU AOAC A1 correlation coeficient (r) > 0.995

353A3139 chlorpyrifos wag cypermethrin viN1siezeNansazateuInIgIuliilauduty
AsauAgueaslia 6 Arududug azedaden 1 61 asoumquaaildey 1dur 0.01 0.03 0.05
0.07 1.0 uaz 1.2 fladnfusiefiaddns tharsavaredadnadesile dideyaairansmszninaniiy
dudufiudn response waeituilldia (area) mntuRansangamududuiidudunss wui 38
AA3189 chlorpyrifos Wag cypermethrin 929210l udunsiaseuaguadududy 0.1-1.2
ladniuseliadans A1 correlation coeficient (r) MU 0.999 wag 0.998 AINEIFU

3571A9189 carbaryl wag carbosulfan viNn1swTsuaIsazalsuInsgIUlidATuTY
aseuRgualian 6 arwdudug oz 1 41 Aseunqueasiildan 1dud 0.01 0.04 0.07 0.10 0.13
uaz 0.16 Jadnsusefiaddns thansazaredadnieiosile ihdeyaatreansmiseninsaududuiuel
response M3euiildfia (area) 3rntuiiarsurtimududuiidudunss wudn 353msee

carbaryl waz carbosulfan f¥asrnududunsenseuaguanududu 0.01-0.16 fadnsunefiadans

A" correlation coeficient (r) 111U 0.999 WNAU
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5. M5R5IveuANIudunss (Linearity)

Lﬂmﬁaaﬁummi@;m AOAC @1 correlation coeficient (r) > 0.995

aaa ¢ . . ° & Yy v a g 1% |

A89AT189 chlorpyrifos kag cypermethrin BN 15189 nANMLTNTUMITULEUATIINY
working range Tviaglugislndifssanuidudunldausss lngwssuansazaiguinigiu 6 Ay
Wudue ar 3 91 AsoUAqUYINNLTIIL lakA 0.1 0.3 0.5 0.7 1.0 wag 1.2 Tadnsuseliadans un

= v a = o w Py ' Yy v oo A A Ay va

ansavanedaduaole diteyaasnanivseniieanudntuiual response MsaNulaiin (area)
WU 359A3129 chlorpyrifos wag cypermethrin f73a1uduidunsinsounguaaududy 0.1-
1.2 fadnsusaliadans i AN correlation coeficient (r) WU 0.999 wag 0.998 AUAIRU

A57.A3189 carbaryl wag carbosulfan viNn1swWTsuaIsazatsuInsgIUIiTAI TN
ATOUARNYITTIU 6 ATNTUY By 3 ¥ AseUARUYNLYIU lakA 0.01 0.04 0.07 0.10 0.13

a U 1 a ¥ ¥ o

uag 0.16 Nadnsudedadans ihasazansdaduasosle Yideyaasiansnseninmnududuiuen

=a

4 & dgwva S a | Yy v A4 % | ada
response ¥3afiuNlaiia (area) IMNTUNIITUITIAMUTUTUMTUEUR T WU FFIATE
carbaryl waz carbosulfan f¥asrnududunsensounquanuidudu 0.01-0.16 fadnsunefiadans

A" correlation coeficient (r) 111U 0.999 WNAU
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6. NINTIVADUAULIEBS (Precision)

N1IATIVADUAINLNLY (Precision) WUU Repeatability way Reproducibility UsgLiuan
precision IngltA1 HORRAT tnausieaniui1nsgIu AOAC; HORRAT < 2

ada L4 . . a U 1 a (Y ¢ a (%

159AII29 chlorpyrifos Wag cypermethrin TngLmSeNa1Ta2aURI0ENNANS WY 1 3 T2AU
AULLNTUY 0.3 0.5 Wy 0.7 Haansumnoliagans AU az 10 91 99NN15NAABINT precision
WUU repeatability 1aA1 HORRAT = 0.412 way 1.067 muaiau @u reproducibility AR HORRAT
= 0.55 tay 0.88 MIud1AY

ada 6 a Y ] a [ ¢ o U

AL carbaryl waz carbosulfan lnglATeuaITaZa1UAIDYNNARAUIN 11 3 TTAUAIY
WYY 0.05 0.10 uag 0.15 Jadnsunaliadans AUITNTUS a 10 91 91AA1TVIAABINT precision

WUU repeatability 1aA1 HORRAT = 0.548 way 0.494 muaiau @1u reproducibility t1aA1 HORRAT

= 0.991 wag 0.461 AUAIAU



A13°97 1 N1SATIFDU Precision UL Repeatability 104 chlorpyrifos 1 3 S¥AUAITULTNTY

AULTUTY 0.3 mg/ml AN 0.5 mg/ml AULTNTL 0.7 mg/ml
ae1u wufegn  %ieTany  uusedis %ANTINU  UUF0E  %TRTIINY

(mg) (W/v) (mg) (w/v) (mg) (W/v)
1 17.4 38.713 30.0 38.937 42.3 39.015
2 17.5 38.845 31.2 39.132 42.4 38.857
3 18.0 38.667 31.5 39.112 42.7 38.966
4 18.0 38.770 31.7 39.026 43.0 38.728
5 18.5 38.741 31.8 39.128 43.2 39.091
6 18.7 39.394 31.8 39.209 44.5 39.159
7 18.7 38.559 32.1 38.906 45.0 39.026
8 18.9 38.286 32.6 39.030 45.3 38.969
9 19.1 38.790 32.8 38.949 46.1 38.416
10 19.8 38.593 32.9 38.603 46.3 38.789
Mean - 38.736 - 39.003 - 38.902
SD 0.281 0.171 0.216
%RSDexp 0.724 0.440 0.555
Horwitz 1.515 1.515 1.515
HORRAT 0.478 0.290 0.366

N3R800V precision Nogluguves repeatability Ao n1sps1adouANlNALABIAY

Y U

¥
o =

| v aa & ¥ & REET-1
i%‘vii]’]flﬁu’e)%aﬂ/nLﬂi’]%%%’]%x‘iLLﬁNNﬁIﬂEU%@Q % RSD mmJauﬂam‘mmmmmamaaﬂmmmu

Mean = 38.880, SD = 0.246  9%RSD (experimental) = SDx00 = 0.633

Mean

% RSDexp erimental
Predicted Horwitz RSD

n1sUszLiluAT precision agld HORRAT;  HORRAT =

A8 Predicted Horwitz RSD m1gns
Predicted Horwitz RSD = 0.66x21-0510%) |5ig ¢ (Concentration ration) la@1 = 0.389
-0.66 X2(1—o.5|og0.389)
=1.522

HORRAT _0.633
1.522
=0.412

INMsMARBIMT precision ogfluzuves repeatability 141 HORRAT = 0.412



A19199 2 NIMTI9EBU Precision LUU Reproducibility 989 chlorpyrifos 91 3 szfuAMULTNTU

ALY 0.3 mg/ml AUTNTU 0.5 mg/ml AULTNTY 0.7 mg/ml
a9y WuFeE1  %TinTiany  uw.fiegn %ANTINY  WUFeE1  %TinTIany

(mg) (W/v) (mg) (W/v) (mg) (W/v)
1 18.4 38.996 29.9 39.251 41.3 38.811
2 18.4 39.035 30.2 38.839 42.2 39.040
3 18.5 39.032 30.2 39.065 42.4 38.619
4 18.6 38.503 30.6 39.448 42.4 39.328
5 18.9 39.432 30.7 39.304 42.6 38.888
6 19.0 38.411 30.8 38.577 42.7 39.104
7 19.3 38.413 31.5 38.829 42.8 39.392
8 19.3 39.482 31.6 39.424 42.9 38.934
9 19.4 39.025 31.7 38.932 43.0 39.063
10 20.8 38.405 32.2 38.954 43.9 38.622
Mean - 38.873 - 39.062 - 38.980
SD 0.416 0.287 0.261
%RSDexp 1.069 0.735 0.670
Horwitz 1.515 1.515 1.515
HORRAT 0.706 0.485 0.442

N"3A5IA0U precision Neglugured reproducibility e nsnsiaaeunulnalAssiuseninaleya

v
6 o =

MiATEng1@aanitalugived % RSD 91NTeyanananuein1TnAaeetIAmeIsnIsiAL naa1nnis

-

7AARIATILIN 4 U laAeall



Dxi
Mean = 38.972, SD = 0.326  %RSD (experimental) = SDx100 = 0836

Mean

% RSDexp erimental
Predicted Horwitz RSD

nsUsziium precision 1ngld HORRAT;  HORRAT =

AU Predicted Horwitz RSD m3gns
Predicted Horwitz RSD = 0.66x24051°%) 13ig C (Concentration ration) t9#1 = 0.39
-0.66 X2(l—0.5|ogO.39)
=1.521

HORRAT _0.836
1.521
=0.55

MINMIMAaeIM precision Moeflugunes repeatability léA1 HORRAT = 0.55

A13197 3 HANITRTIVADU Precision UL Repeatability U049 cypermethrin 7 3 SgAUAMILTLTY

AU 0.3 mg/ml AULTNTL 0.5 mg/ml AULTNTL 0.7 mg/ml
aou UMD %TinTIany  uu.fee %ANTIINU  UUFIBE1  %TRTIINY

(mg) (W/v) (mg) (W/v) (mg) (W/v)
1 21.8 34.850 36.0 35.956 49.4 36.080
2 22.2 35.023 36.9 36.211 49.1 36.281
3 21.7 35.084 36.5 36.220 50.1 36.460
4 20.6 35.186 38.6 36.383 49.2 36.567
5 23.2 35.263 37.1 36.433 49.7 36.569
6 21.7 35.627 38.9 36.464 49.5 36.684
7 20.2 35.941 39.3 36.474 51.8 36.695
8 19.9 36.323 38.4 36.486 49.3 36.891
9 21.4 36.710 37.8 36.503 53.0 36.897
10 21.5 36.739 36.7 36.537 50.3 36.942
Mean ] 35.675 ) 36.367 ] 36.606
SD 0.712 0.183 0.279
%RSDexp 1.996 0.504 0.761
Horwitz 1.545 1.545 1.545

HORRAT 1.291 0.326 0.492




NNSMSI9EBY precision Noglusuves repeatability Ao nsnsrvasuANlnalABsiY

Y Y

¥
o = -

! v Aa ¢ v & Y X
53'1/"]75]61]@%@‘1/]'3Lﬂi']z%%']%ﬂuaﬂﬂmaiuzﬂm@ﬂ % RSD "U’]ﬂ°UE];JuaVlﬂ‘Villmm@ﬁﬂqimﬂa@\i‘lmﬂq@\iu

Mean = 36.216, SD = 0.594  %RSD (experimental) = SDx100 = 1641

Mean

0,
/0 RS Dexp erimental

nsUsziiumn precision 1agld HORRAT;,  HORRAT = _ :
Predicted Horwitz RSD

AU Predicted Horwitz RSD A3gns
Predicted Horwitz RSD = 0.66x2%0519%) |3ig C (Concentration ration) l&@n = 0.362
- 0.66 X2(l—0.5logO.362)
=1.538

HORRAT _1.641
1.538
=1.067

INMIMARBIMT precision Mogfluzuves repeatability i1 HORRAT = 1.067

A19197 4 N1SATIFDU Precision WUU Reproducibility 484 cypermethrin 1 3 SeAUAULTNTY

ALY 0.3 mg/ml ALY 0.5 mg/ml ALY 0.7 mg/ml
a9u UMD %TinTIany  uu.fee %ANTIINU UL %TIRTIINY

(mg) (W/v) (mg) (W/v) (mg) (W/v)
1 20.8 36.259 36.1 37.440 48.9 36.770
2 21.3 36.327 36.2 37.194 49.4 36.098
3 21.5 36.769 36.4 37.553 49.5 37.711
a4 21.8 35.923 36.7 36.565 50.0 37.553
5 21.9 35.890 37.4 37.526 51.0 37.177
6 22.3 36.679 37.6 36.726 51.1 36.641
7 22.4 36.715 38.1 36.967 51.1 37.042
8 22.5 36.604 38.2 36.467 51.1 37.080
9 24.3 36.846 39.1 36.973 51.8 36.721
10 24.4 36.064 39.8 36.505 52.2 37.325
Mean ] 36.408 ) 36.992 ] 37.012
SD 0.362 0.423 0.475
%RSDexp 0.994 1.143 1.283
Horwitz 1.545 1.545 1.545

HORRAT 0.643 0.739

0.830




N139533a@eY precision Nagluguvas reproducibility fie n1snsivaeuaalnalAesiuseninoya

¥ o
€ 0o =

TIATILVTTIUAAIHATUTUVB % RSD 31NT0LATIVINATDINITNARDITINIEITNITAN 1699113

o

7AARIATILIN 4 U leANeall

Mean = 36.804, SD = 0.497  %RSD (experimental) = SDx100 = 1350
Mean
o v %RSD____ .
nsUsediuen precision lagld HORRAT;  HORRAT = exp erimental

Predicted Horwitz RSD
AU Predicted Horwitz RSD A3Igns

Predicted Horwitz RSD = 0.66x2%2519%¢) |55 C (Concentration ration) @1 = 0.368
- 0.66 X2(1—O.5logo.368)
=1.534

HORRAT _1.350
1.534
=0.880

MNMsMARBIM precision fagfluzuves repeatability 141 HORRAT = 0.880



A13°97 5 NSRSV Precision WUU Repeatability 104 carbaryl 71 3 SgAUAMNTLTY

Conc.(0.05 mg/ml)

Conc.(0.10 mg/ml)

Conc.(0.15 mg/ml)

replication
weight result (%)  weight  result (%)  weight  result (%)
1 53 85.554270 11.7 85.408980 17.2 85.593394
2 5.4 85.776884 11.8 85.932073 17.2 86.126250
3 5.4 85.957046 11.8 85.425773 17.4 84.462695
4 5.8 84.716102 11.8 84.619606 174 84.800083
5 5.9 84.923569 11.8 84.410011 17.6 86.061317
6 5.9 86.347780 11.9 85.244169 17.6 86.189482
7 6.3 84.583346 11.9 85.674600 17.7 85.852741
8 6.3 84.682069 12.1 84.671981 17.7 85.369184
9 6.5 85.876802 12.2 85.596597 17.7 84.970705
10 6.7 85.768728 12.6 86.475419 18.0 84.378899
mean 85.419 85.346 85.380
SD 0.633 0.638 0.691
%RSDexp 0.742 0.748 0.809
Horwitz 1.35173 1.35197 1.35173
HORRAT 0.549 0.553 0.598

N3R800V precision Noglusuves repeatability Ao n1sps1adouANlNALABIAY

¥
o =

FENINUOYaNIATIEVE

Mean = 85.382, SD = 0.632

U

%RSD (experimental) =

n1sUszIiuAn precision lagly HORRAT;

AR Predicted Horwitz RSD msgns

HORRAT

SDx100

Mean

%RSD

exp erimental

-

wanINaluFUVEY % RSD ANTaUATIIMNAYRINITNAGRILAAIAIT

0.741

Predicted Horwitz RSD

Predicted Horwitz RSD = 0.66x28-0510%) |5ig ¢ (Concentration ration) la@1 = 0.854
=1.352
HORRAT =0.548

9INN13NAABIM precision Magluguves repeatability IéA1 HORRAT = 0.548



A13°97 6 N1TMTIEDU Precision UL Reproducibility 983 carbaryl 1 3 SeAUANLUNUU

Conc.(0.05 mg/ml) Conc.(0.10 mg/ml) Conc.(0.15 mg/ml)
replication

weight result (%)  weight  result (%)  weight  result (%)
1 a.7 83.752365 10.8 83.769124 17.1 82.3150
2 4.9 83.149638 10.9 82.144591 17.2 83.5640
3 4.9 83.654538 11 83.503601 17.5 83.9665
a4 5.0 83.846663 11 83.823503 17.7 83.5468
5 53 83.501207 11.1 84.796573 18.0 84.3893
6 58 83.106561 11.3 83.034511 18.1 86.5501
7 6.2 84.664017 11.6 85.796638 18.1 84.9972
8 6.2 85.987368 12 83.937659 18.2 85.3332
9 6.6 84.238128 12.6 84.078515 18.7 86.4297
10 7.0 83.921981 12.9 85.484609 18.3 85.7193
mean 83.982 84.037 84.681
SD 0.845 1.094 1.370
%RSDexp 1.006 1.302 1.617
Horwitz 1.355 1.355 1.353
HORRAT 0.742 0.961 1.195

N3A33@8U precision Magluguvas reproducibility fie n1snsiaaeuasilnalAgiusenintoya

v o
¢ o =

MieTeng1daanisalugves % RSD 91NTyaTaninYeInN1TnAaeetlAIeIsnIsIAL na1a1nnis

1w

NAADIATILIN 20 YU laANsad

Mean = 84.233, SD = 1.131  %RSD (experimental) = SDXI00 = 1343

Mean

0,
/0 RS Dexp erimental

n15UszLiluA precision lagld HORRAT;  HORRAT = _ ;
Predicted Horwitz RSD

A8 Predicted Horwitz RSD mgns
Predicted Horwitz RSD  =0.66x24°°%°) 3 C (Concentration ration) ¢ = 0.842
=1.355
HORRAT =0.991

9INMsMARBIMT precision Mogluzuves reproducibility A1 HORRAT = 0.991



A998 7 HAN1IRTIVADU Precision UL Repeatability U949 carbosulfan 91 3 seAUANLUNUU

Conc.(0.05 mg/ml)

Conc.(0.10 mg/ml)

Conc.(0.15 mg/ml)

replication
weight result (%) weight result (%) weight result (%)
1 24.9 23.074014 48.5 23.466437 73.6 23.714952
2 24.9 23.156860 48.7 23.437416 74.1 23.529076
3 25.0 23.431704 48.8 23.389662 74.2 23.491230
4 25.3 23.097528 49.0 23.382460 74.5 23.411120
5 25.8 23.291325 49.1 23.399494 4.7 23.542636
6 26.2 23.195754 49.3 23.364179 75.0 23.503923
7 26.2 23.309252 49.6 23.495581 75.1 23.425733
8 26.3 23.031151 49.6 23.382768 75.1 23.634507
9 26.6 23.090118 50.6 23.489670 75.2 23.490965
10 27.0 23.854915 51.9 23.587070 75.3 23.491042
mean 23.253 23.439 23.524
SD 0.246 0.070 0.091
%RSD 1.057 0.300 0.388
Horwitz 1.644 1.642 1.641
HORRAT 0.642 0.182 0.236
NNSMTIAEOU precision ﬁaﬂiugﬂmaa repeatability Ao N1sRTIAdUANINALABIAL
'ﬁwdwﬁ’aaﬂaﬁ%meﬁ%ﬁmamwﬂugmm % RSD mm%’auﬂaﬁgmmsumm'ﬁwmaaﬂé}’mé’aﬁ

Mean = 23.405, SD = 0.190

nsUsziiumn precision lagly HORRAT;

A8 Predicted Horwitz RSD mgns

Predicted Horwitz RSD = 0.66x28-0510%) |5ig ¢ (Concentration ration) la@1 = 0.234

HORRAT

=1.643
=0.494

%RSD (experimental)

HORRAT

SDx100
Mean

%RSD

= 0811

exp erimental

Predicted Horwitz RSD

9INNNAABIM precision Tagluguues repeatability A HORRAT = 0.494



A137197 8 N1TMTIFDU Precision UL Reproducibility 984 carbosulfan 7 3 SgAUANULTLTY

Conc.(0.05 mg/ml) Conc.(0.10 mg/ml)  Conc.(0.15 mg/ml)

replication
weight result (%) weight  result (%) weight  result (%)
1 24.7 22.993702 48.5  23.466437 74.1  23.529076
2 24.9 23.074014 48.7  23.437160 74.2  23.491230
3 24.9 23.156860 48.8  23.389662 745 23411120
4 25.0 23.431704 49.0 23.382460 74.7  23.542636
5 25.3 23.097528 49.1  23.399494 75.0 23.503923
6 25.8 23.291325 49.3  23.364179 75.1 23.425733
7 26.2 23.195754 49.6  23.495581 75.1  23.634507
8 26.2 23.309252 49.6  23.382768 75.2  23.490965
9 26.3 23.031151 50.0 23.642165 753 23.491042
10 26.6 23.090118 50.6 23.483670 76.7 23.475988
mean 23.167 23.444 23.500
SD 0.139 0.084 0.062
%RSD 0.601 0.357 0.265
Horwitz 1.645 1.643 1.641
HORRAT 0.366 0.217 0.162

N3A5IAOU precision Neglugued reproducibility e n1snsiaaeuaslnalfeiuseninedeya

1%

MRS RE1Banitaluguved % RSD 91NTayanInanueInNITNAaaItIfmIeIsNISIAL na191nnIs

%

7AaRIATILIN 10 U leAeadl

Dxt
Mean = 23.37, SD = 0.177  %RSD (experimental) = SDXI00 0.757

Mean

% RSDexp erimental
Predicted Horwitz RSD

n1sUsziiumn precision 1agld HORRAT;,  HORRAT =

AU Predicted Horwitz RSD m3Igns
Predicted Horwitz RSD  =0.66x24°°%°) 3 C (Concentration ration) ¢ = 0.234
=1.643
HORRAT =0.461

9INMsMARBIMT precision Mogluzuves reproducibility A1 HORRAT = 0.461



7. ANINTIVADUAIILAINUVDIID (Robustness/Ruggedness)

Tnemifiunsneasaduieatiu precision wiUdsunmzlunisnageuunsusens Useiiuna
TnglgAn HORRAT wneusieausu AOAC; HORRAT < 2

3831A31294 chlorpyrifos 113573190 precision Magluguus robustness Insnnsideu
gl Oven 910 240 oC LU 230 oC A1 HORRAT = 0.548 d3u ruggedness Tnenswasy
capillary column 310 HP-5 0 HP-1 @A HORRAT = 0.447

35184 cypermethrin N3M529a@0U precision fogluguves robustness tngn1siUasy
aaunqfl Oven 911 240 oC vJu 270 oC l6iA1 HORRAT = 0.548 @1 ruggedness Tnenswasu
capillary column 3110 HP-5 U HP-1 @1 HORRAT = 0.591

DAY carbaryl N1IATIVEDU precision ﬁagﬂugﬂ%a robustness Taen 1swasy flow
rate 910 0.5 mU/min t9u 0.4 mU/min 1aA1 HORRAT = 0.832 @71 ruggedness Tnenisasy
column 9101 ZORBAX Eclipse XDB-C18 (4.6 x 150 mm, 5 um) 11 ZORBAX Eclipse Plus C18
(4.6 x 75 mm, 1.8 um) AR HORRAT = 0.946

38913129 carbosulfan n113M52@0Y precision Megluguues robustness Innnsiaeu
flow rate 970 0.5 mU/min ¥ 0.4 mU/min 8@ HORRAT = 0.814 @31 rugsedness Tnan1sidsy

column 1A ZORBAX Eclipse Plus C8 (2.1 x 30 mm, 1.8 um) 101 ZORBAX Eclipse XDB-C8 (4.6

x 150 mm, 5 pm) laA1 HORRAT = 0.784



A9 9 NNTATIVFDUANUAINUYBIGUUY Robustness Uad chlorpyrifos 91 3 SAUAMITLTY

AULTNTU 0.3 mg/ml AULTNTL 0.5 mg/ml AULTNTY 0.7 mg/ml
ae1u wufede  %feTany  wusiedis %IATINU UL %TRTIINy

(mg) (w/v) (mg) (W/v) (mg) (W/v)
1 18.2 39.149 29.9 38.769 42.2 38.564
2 18.4 38.653 30.0 39.149 42.4 38.546
3 18.4 38.846 30.2 38.797 42.4 38.966
4 18.5 38.507 30.2 38.955 42.7 38.550
5 18.6 38.106 30.6 38.951 42.8 38.997
6 18.6 38.664 30.7 39.031 42.8 39.333
7 18.9 38.987 315 38.738 42.9 38.429
8 19.0 38.238 31.6 38.935 43.0 38.719
9 19.3 39.401 31.7 38.480 44.6 39.237
10 19.4 38.335 32.2 38.564 45.1 38.962
Mean - 38.556 - 38.837 - 38.831
SD 0.371 0.208 0.314
%RSDexp 0.962 0.535 0.808
Horwitz 1.515 1.515 1.515
HORRAT 0.635 0.353 0.533

N199533a0U precision Magluguuas robustness Aa N13nTIdauANlnalAgIiusEnINtayad

¥
o =

WA TAAINAIUFUTDS % RSD 3NTayaninunreIn1snaaes lagn1sildsu gamgil Oven

[

N 240 °C ¥ 230 °C larngai

Dxi
Mean = 38.741, SD = 0.323  9%RSD (experimental) = SDx100 = 0.834

Mean

% RSDexp erimental
Predicted Horwitz RSD

n1sUsziiumn precision Iagld HORRAT;,  HORRAT =



AU Predicted Horwitz RSD A3Igns
Predicted Horwitz RSD  =0.66x24°%) \ila C (Concentration ration) l¢ifin = 0.387
-0.66 X2(1—O.5|090.387)
=1.523

HORRAT _ 0.834
1.523
=0.548

9INNMAABIM precision TaglugUuas robustness léiA1 HORRAT = 0,548

A19799 10 N1TNTIVABUANAINUYBIIBUUU Ruggedness 199 chlorpyrifos 91 3 seAUANULTNTU

ALY 0.3 mg/ml AUTNTY 0.5 meg/ml AULTNTY 0.7 mg/ml
a9y Wufeg  %TieTiany  uw.fieg %NTIANY  wuFeE  %TinTIany

(mg) (W/v) (mg) (W/v) (mg) (w/v)
1 18.4 37.818 32.8 38.088 42.6 38.348
2 19.1 37.934 32.1 38.116 43.3 38.355
3 18.6 37.947 32.0 38.194 43.1 38.356
4 17.5 38.111 31.9 38.197 44.0 38.584
5 18.7 38.215 30.8 38.283 45.0 38.609
6 20.8 38.220 33.2 38.300 43.2 38.618
7 18.6 38.249 32.5 38.435 43.7 38.675
8 20.4 38.268 32.4 38.438 44.5 38.702
9 19.8 38.345 30.4 38.491 43.0 38.773
10 20.2 38.401 30.5 38.835 43.1 38.794
Mean - 38.151 - 38.338 - 38.582
SD 0.193 0.223 0.171
%RSDexp 0.505 0.581 0.444
Horwitz 1.515 1.515 1.515

HORRAT 0.333 0.383 0.293




a

N139533a0U precision Nogluguued ruggedness fia N1snsIvasuANLlnalABsiusENINUaYa

AATIEV1Tnaninaluguves % RSD 3nYayanivunvein1snaass laen1sideu capillary

[

column 270 HP-5 1Ju HP-1 leAaadl

Mean = 38.357, SD = 0.261  %RSD (experimental) = SDx100 = 0681

Mean

0,
/0 RS Dexp erimental

nsUsziiumn precision 1agld HORRAT;,  HORRAT = _ :
Predicted Horwitz RSD

AU Predicted Horwitz RSD A3Igns
Predicted Horwitz RSD = 0.66x20-0510%) |5ig ¢ (Concentration ration) la@1 = 0.284
- 0.66 X2(1—0.5logO.384)
=1.525

HORRAT _ 0.681
1.525
=0.447

NNITNAABINN precision ﬁagﬂugﬂmm ruggedness AR HORRAT = 0.447

A19199% 11 NTITIVFOUAINAINUYOIIDLUY Robustness U89 cypermethrin 91 3 szAUAULTLTY

ALY 0.3 mg/ml AULTNTU 0.5 mg/ml AULTNTY 0.7 mg/ml
aeu wufeg  %TieTiany  uw.dieg %ANTINY  wuFeg  %TinTIany

(mg) (W/v) (mg) (W/v) (mg) (W/v)
1 19.9 36.4339 36.0 36.1429 49.1 35.8746
2 20.2 36.5217 36.3 36.5074 49.2 36.3037
3 20.6 35.9046 36.6 35.8482 49.3 35.6526
4 20.8 35.9909 36.7 36.8445 49.5 36.0336
5 21.4 36.3926 36.9 35.6695 49.7 35.7818
6 21.5 35.7651 37.1 36.4064 50.1 35.9823
7 21.6 35.1749 37.8 36.0331 50.2 36.2160
8 21.7 35.1664 38.4 36.6467 50.3 35.7383
9 21.8 35.2245 38.6 36.0148 50.8 36.1509
10 23.2 35.8505 38.9 36.0711 51.2 35.8254
Mean - 35.843 _ 36.218 _ 35.956
SD 0.520 0.371 0.218
%RSDexp 1.450 1.023 0.606
Horwitz 1.545 1.545 1.545

HORRAT 0.957 0.675 0.400




113953380V precision Magluguuad robustness Aa N13ATIdRUANINALAITUTENINTBYAT
ARG TUAAINAIUFUTDS % RSD NUayananunreIn1snaaed lagn1siudeu aaumngil Oven

[

AN 240 °C @ 270 °C laengad

Mean = 36.006, SD = 0.408  %RSD (experimental) = SDx100 = 1134

Mean

0,
/0 RS Dexp erimental

nsUsziiumn precision 1agld HORRAT;,  HORRAT = : ;
Predicted Horwitz RSD

AU Predicted Horwitz RSD A3Igns
Predicted Horwitz RSD = 0.66x2%2519%¢) |55 C (Concentration ration) @1 = 0.360
- 0.66 X2(1—o.5|og0.360)
=1.539

HORRAT _1.134
1.539
=0.737

INMIMAaeIv precision Mioeflugunas robustness AN HORRAT = 0.737

a ad . oA 1Y) Y v
A1919N 12 NANITHTIVFDUAINUAINUUDIITLLUU Ruggedness KRN cypermethnn N 3 ITAUAIUYUYU

AILILTY 0.3 mg/ml ALY 0.5 mg/ml ALY 0.7 mg/ml
a9u WUHDEN  %TinTiany  uu.fee %ANTIINU UL %TIRTIINY

(mg) (W/v) (mg) (w/v) (mg) (W/v)
1 25.3 35.149 35.6 35.167 49.8 35.309
2 21.9 35.253 35.4 35.179 47.9 35.320
3 25.0 35.284 355 35.257 48.3 35.481
4 20.9 35.300 35.6 35.269 51.2 35.482
5 21.5 35.320 37.2 35.304 48.6 35.563
6 20.9 35.391 357 35.319 49.6 35.598
7 22.6 35.552 34.8 35.405 49.5 35.620
8 23.0 35.558 36.6 35.431 53.6 35.819
9 22.8 35.665 35.0 35.463 47.5 36.073
10 239 36.489 36.2 36.008 49.4 36.216
Mean ] 35.496 35.380 35.648
D 0.384 0.242 0.302
%RSDexp 1.082 0.684 0.847
Horwitz 1.54596 1.54596 1.54596

HORRAT 0.700 0.442 0.548




a

N139533a0U precision Nogluguued ruggedness fia N1snsIvasuANLlnalABsiusENINUaYa

AATIEV1Tnaninaluguves % RSD 3nYayanivunvein1snaass laen1sideu capillary

[

column 270 HP-5 1Ju HP-1 leAaadl

Mean = 35.508, SD = 0.324  %RSD (experimental) = Sl\[;Xloo = 0912
ean

% RSDexp erimental
Predicted Horwitz RSD

nsUsziiumn precision 1agld HORRAT;,  HORRAT =

AU Predicted Horwitz RSD A3Igns
Predicted Horwitz RSD = 0.66x20-0510%) |5ig ¢ (Concentration ration) @@ = 0.355
- 0.66 X2(l—0.5|090.355)
=1.543

HORRAT _ 0.912
1.543
=0.591

NNITNAABINN precision ﬁagﬂugﬂmm ruggedness AR HORRAT = 0.591



A151991 13 A1IATIVEOUAIIUAIVIUVDIITUUU Robustness 984 carbaryl 7 3 SEAUAUTNTY

Conc.(0.05 mg/ml)

Conc.(0.10 mg/ml)

Conc.(0.15 mg/ml)

replication
weight result (%) weight result (%) weight result (%)
1 a.7 82.785679 10.8 83.520787 17.1 82.62433
2 4.9 83.552543 10.9 82.995310 17.2 82.67703
3 4.9 83.314925 11.0 83.810688 17.5 83.59311
4 5.0 83.662210 11.0 84.542094 17.7 84.72168
5 53 85.263944 11.1 83.582461 18.0 83.62902
6 5.8 84.487207 11.3 84.421818 18.1 83.58460
7 6.2 83.396592 11.6 83.510894 18.1 84.63936
8 6.2 84.499896 12.0 85.553129 18.2 85.71220
9 6.6 83.442925 12.6 86.606582 18.7 83.68444
10 7.0 84.924578 12.9 84.889755 18.3 83.85972
mean 83.933 84.343 83.873
SD 0.805 1.105 0.939
%RSD 0.959 1.310 1.120
Horwitz 1.355 1.354 1.355
HORRAT 0.707 0.967 0.826

N3A5IAOU precision Neglugurad robustness As MsnsIvdeUALlndlAgaiusEnItoyad

AT Uanmaluguved % RSD MNToyaniavunveansmeast Inen1siudeu flow rate 310

[

0.5 mU/mintdu 0.4 m/min iﬁﬁi’lﬂﬂﬁ

Mean = 84.05, SD = 0.948

9%RSD (experimental)

n1sUszIiuAn precision agly HORRAT;

HORRAT

SDx100
Mean

%RSD

= 1128

exp erimental

Predicted Horwitz RSD



AU Predicted Horwitz RSD A3Igns

Predicted Horwitz RSD = 0.66x2%051°%) 3 C (Concentration ration) lé@n = 0.84

HORRAT

=1.355
=0.832

INMIMAaeIM precision oefluzunes robustness AN HORRAT = 0.832

A13197 14 N1TATIVFDUANUAINUYBIBUUY Ruggedness U843 carbaryl 1 3 SeAUAINLUNUY

Conc.(0.05 mg/ml)

Conc.(0.10 mg/ml)

Conc.(0.15 mg/ml)

replication
weight result (%)  weight  result (%)  weight result (%)
1 5.7 87.55899 11.7 84.797308 17.6 85.02198
2 58 84.39897 11.8 84.219025 17.6 84.53769
3 58 88.23235 11.8 84.153791 17.6 85.21478
a4 58 84.30397 11.8 83.562226 17.6 86.14485
5 58 85.62239 11.9 84.842012 17.8 83.85741
6 59 83.14089 11.9 84.055357 17.8 85.06805
7 5.9 84.41923 11.9 84.751818 17.9 84.03097
8 59 83.86503 12.1 84.859132 17.9 84.10690
9 6.0 84.71109 12.2 84.574970 18.0 86.13805
10 6.0 84.20473 12.6 84.172701 18.0 84.19349
mean 85.046 84.399 84.831
SD 1.633 0.433 0.835
%RSDexp 1.920 0.513 0.985
Horwitz 1.353 1.354 1.353
HORRAT 1.420 0.378 0.728




N139373a0Y precision Negluzuvas Ruggedness Ao N1snTaeuaulndiAeaiuseninelayad

¥
o =

PATIRIFUAnINalUgUTRT % RSD A1ndeoyananunvein1sneaed lnuni1sideu Column 1y

[

ZORBAX Eclipse Plus C18 (4.6 x 75 mm, 1.8 um) At

Mean = 84.759, SD = 1.085  %RSD (experimental) = SDx100 = 1.280

Mean

0,
/0 RS Dexp erimental

nsUsziiumn precision 1agld HORRAT;,  HORRAT = : ;
Predicted Horwitz RSD

AU Predicted Horwitz RSD A3Igns
Predicted Horwitz RSD  =0.66x20°%°%°) 1§l C (Concentration ration) e = 0.236
=1.353
HORRAT =0.946

NNITNAABINN precision ﬁagﬂugﬂmm ruggedness AR HORRAT = 0.946

A15199 15 NIMSIVEDUANUAINUVBIIDWUU Robustness U84 carbosulfan 91 3 SEAUAUTUTU

Conc.(0.05 mg/ml) Conc.(0.10 mg/ml) Conc.(0.15 mg/ml)
replication
weight result (%) weight result (%) weight result (%)
1 24.7 23.785679 48.8 23.520787 74.1 23.62433
2 24.9 23.552543 48.7 23.995310 74.2 23.67703
3 24.9 23.314925 49.0 23.810688 74.5 23.59311
4 25.0 23.662210 49.0 23.542094 4.7 2372168
5 253 23.263944 49.1 23.582461 75.0 23.62902
6 25.8 23.487207 49.3 24.421818 75.1 23.58460
7 26.2 23.396592 49.6 23.510894 75.1 23.63936
8 26.2 23.499896 50.0 23.553129 75.2 23.71220
9 26.6 23.442925 50.6 23.606582 76.7 23.68444
10 27.0 23.924578 51.9 24.889755 77.3 23.85972
mean 23.533 23.843 23,673
SD 0.207 0.468 0.081
%RSD 0.878 1.961 0.341
Horwitz 1.641 1.638 1.639

HORRAT 0.535 1.197 0.208




113953380V precision Magluguuad robustness Aa N13ATIdRUANINALAITUTENINTBYAT

¥
o =

WATIRTIANINALUFUVDI % RSD NVYATIMUAVBINITNARRY Inen15iUdey flow rate 97N

[

0.5 mU/mintdu 0.4 mU/min [Erar ol

Mean = 23.683, SD =0.316  %RSD (experimental) = SDx100 = 1334

Mean

0,
/0 RS Dexp erimental

nsUsziiuan precision lagly HORRAT;  HORRAT = : ;
Predicted Horwitz RSD

AU Predicted Horwitz RSD A3Igns
Predicted Horwitz RSD  =0.66x20°%°%°) 1§l C (Concentration ration) e = 0.236
=1.639
HORRAT =0.814

INATTNAABINR precision ﬁagﬂugﬂmm robustness 19A1 HORRAT = 0.814

A157197 16 N1TNTIVADUAIIUAIYIUYBIIBUUY Ruggedness U84 carbosulfan 71 3 SEAUANLILTNTY

Conc.(0.05 mg/ml) Conc.(0.10 mg/ml) Conc.(0.15 mg/ml)
replication
weight result (%) weight result (%) weight result (%)
1 23.7 23.68598 47.8 23521287 74.0 23.61220
2 23.9 23.45224 48.5 23.671533 74.3 23.56710
3 24.0 23.21593 49.1 23.410689 74.5 23.52031
4 24.2 2376121 49.2 23.542091 74.5 23.54202
5 24.3 23.36494 49.3 23.282463 75.0 24.06423
6 25.2 23.48823 49.5 24.081858 75.1 23.21804
7 26.0 23.39559 49.6 23.810874 75.2 23.89411
8 26.2 23.59460 50.0 23.523523 75.4 23.12953
9 26.3 23.43273 50.2 23.329562 76.6 24.18204
10 26.9 24.12458 50.9 24.285531 77.0 23.87956
mean 23.552 23.646 23.661
SD 0.256 0.326 0.343
%RSD 1.089 1.378 1.450
Horwitz 1.641 1.640 1.640

HORRAT 0.664 0.840 0.885




N139373a0Y precision Negluzuvas Ruggedness Ao N1snTaeuaulndiAeaiuseninelayad

¥
o =

PATIRIFUAnINalUgUTRT % RSD A1ndeoyananunvein1sneaed lnuni1sideu Column 1y

[y

ZORBAX Eclipse XDB-C8 (4.6 x 150 mm, 5 um) lefAngiai

Mean = 23.619, SD = 0.304  %RSD (experimental) = SDx00 = 1.287

Mean

% RSDexp erimental
Predicted Horwitz RSD

nsUsziiumn precision 1agld HORRAT;,  HORRAT =

AU Predicted Horwitz RSD A3gns
Predicted Horwitz RSD  =0.66x20°%°%°) 1§l C (Concentration ration) e = 0.236
=1.640
HORRAT =0.784

NNITNAABINN precision ﬁagﬂugﬂmm ruggedness laA1 HORRAT = 0.784

8. MIATIIABUAINUGYNABA (accuracy)

N15UTELIUAT accuracy 210 % recovery Imamiﬁmm%mmmiaaﬂqwé fiduen origin
LAz spike WIMIANLRABLAZAIUIIAT % recovery lngAdesaglugie 98 -102 % AunuaInIg
f15andmsuasiivsuIauInngn 10 % a9 AOAC (1993) Wu11 3531A51¥% chlorpyrifos,
cypermethrin, carbaryl, Wa¢ carbosulfan qA1 % recovery WINAU 99.45, 100.04, 99.80 way

100.66 % HNUAAU



A3 17 To8a¥n15MTIANU (% Recovery) U84 chlorpyrifos

Al content (mg/25 ml)

Number Concn.(0.2 mg/ml) Concn.(0.6 mg/ml) Concn.(0.8 mg/ml)
Origin spike Add Origin spike Add Origin spike Add
1 4.509 9.310 4.95 4.509 14.345 9.9 4.509 19.072 14.85
2 4.519 9.334 4.95 4.519 14.347 9.9 4.519 19.104 14.85
3 4.523 9.399 4.95 4.523 14.353 9.9 4.523 19.176 14.85
a4 4.524 9.412 4.95 4.524 14.356 9.9 4.524 19.197 14.85
5 4.524 9.466 4.95 4.524 14.363 9.9 4.524 19.228 14.85
6 4.547 9.471 4.95 4.547 14.396 9.9 4.547 19.239 14.85
7 4.557 9.572 4.95 4.557 14.486 9.9 4.557 19.250 14.85
8 4.560 9.603 4.95 4.560 14.498 9.9 4.560 19.272 14.85
9 4.597 9.621 4.95 4.597 14.561 9.9 4.597 19.337 14.85
10 4.623 9.638 4.95 4.623 14.572 9.9 4.623 19.447 14.85
mean 4.548 9.483 4.548 14.428 4.548 19.232
SD 0.037 0.120 0.037 0.092 0.037 0.108
%RSD 0.816 1.268 0.816 0.638 0.816 0.562
Y%recovery 99.683 99.791 98.881
Y%recovery 99.45




A19199 18 $98a¥N1INTIAINU (% Recovery) U84 cypermethrin

Al content (mg/25 ml)

Number Concn.( 0.2 mg/ml) Concn.( 0.4 mg/ml) Concn.( 0.6 mg/ml)
Origin spike Add Origin spike Add Origin spike Add
1 5.183 10.214 5.0 5.183 15.273 10.0 5.183 19.933 15.0
2 5.249 10.218 5.0 5.249 15.277 10.0 5.249 20.033 15.0
3 5.261 10.266 5.0 5.261 15.308 10.0 5.261 20.035 15.0
a4 5.280 10.266 5.0 5.280 15.315 10.0 5.280 20.051 15.0
5 5.304 10.268 5.0 5.304 15.352 10.0 5.304 20.219 15.0
6 5.305 10.285 5.0 5.305 15.390 10.0 5.305 20.258 15.0
7 5.319 10.286 5.0 5.319 15.413 10.0 5.319 20.267 15.0
8 5.327 10.291 5.0 5.327 15.418 10.0 5.327 20.371 15.0
9 5.379 10.340 5.0 5.379 15.457 10.0 5.379 20.763 15.0
10 5.421 10.346 5.0 5.421 15.523 10.0 5.421 20.965 15.0
mean 5.303 10.278 5.303 15.373 5.303 20.289
SD 0.067 0.043 0.067 0.082 0.067 0.335
%RSD 1.261 0.421 1.261 0.535 1.261 1.650
Yrecovery 99.504 100.698 99.911
%recovery total 100.04




A3 19 ToUarn1TMTIANU (% Recovery) U84 carbaryl

Conc.(0.05 mg/ml)

Conc.(0.10 mg/ml)

Conc.(0.15 mg/ml)

replication
Origin spike Add Origin spike  Add Origin spike Add
1 1.00161  6.04395 5.0 1.00161 11.17480  10.0 1.00161 15.79450 15.0
2 1.00318 6.05808 5.0 1.00318 10.85110  10.0 1.00318 15.92540 15.0
3 1.01000  6.00369 5.0 1.01000 11.06550  10.0 1.01000 15.78110 15.0
a4 1.00286  6.06428 5.0 1.00286 10.99370  10.0 1.00286 15.88360 15.0
5 1.00813  6.03969 5.0 1.00813 11.09010 10.0 1.00813 15.77480 15.0
6 1.00745 6.04724 5.0 1.00745 11.07660  10.0 1.00745 15.91880 15.0
7 1.00439  6.05503 5.0 1.00439 10.93580  10.0 1.00439 15.79830 15.0
8 1.03277 6.04889 5.0 1.03277 10.92070  10.0 1.03277 15.84650 15.0
9 1.03945  6.06453 5.0 1.03945 10.87130 10.0 1.03945 15.95870 15.0
10 1.00733  6.04719 5.0 1.00733 10.92970  10.0 1.00733 15.79080 15.0
mean 1.012 6.047 1.012 10.991 1.012 15.847
sD 0.013 0.017 0.013 0.107 0.013 0.069
%RSD 1.307 0.288 1.307 0.969 1.307 0.436
Y%recovery 100.711 99.792 98.904




A157197 20 $98aZNITATIANU (% Recovery) Va9 carbosulfan

Conc.(0.05 mg/ml)

Conc.(0.10 mg/ml)

Conc.(0.15 mg/ml)

Number
Origin Add  spike  Origin Add spike Origin Add spike

1 1.070 5.959 5 1.070  11.047 10 1.070 16.192 15
2 1.070 5.979 5 1.070  11.238 10 1.070 15.982 15
3 1.070 5.877 5 1.070  11.224 10 1.070 15.981 15
4 1.070 5.993 5 1.070  11.066 10 1.070 16.023 15
5 1.070 6.051 5 1.070  11.112 10 1.070 19.239 15
6 1.070 6.019 5 1.070 11.221 10 1.070 16.057 15
7 1.070 6.060 5 1.070  11.184 10 1.070 15.931 15
8 1.070 6.067 5 1.070  11.179 10 1.070 16.074 15
9 1.070 6.176 5 1.070  11.167 10 1.070 16.071 15
10 1.070 6.110 5 1.070  11.176 10 1.070 15.980 15

mean 6.029 11.161 16.353

SD 0.084 0.066 1.017

%RSD 1.387 0.590 6.217

Y%recovery 99.181 100.914 101.887

9. NsyANU kLD

10819 NIMIAT Uncertainty ¥8an159a@aumUsunaansoangns Chlorpyrifos

Han19Uannanulukiuausiy

Uvolstd Uvolsam Lanassstd

temp N temp — N

Cal \, Cal

U

mass sam

U std U prec

U repeat



gnINITAUIN

N13AUIUNT Response factor

weigh x purity vie fo SxP
peak area Hs

Response factor =

S = uminves chlorpyrifos Iuaﬁazawmmsyu (mg)
P
Hs

% AUUIANDVDIEATHIASEIU chlorpyrifos

Wunlel peak vas chlorpyrifos luansazauunsgiu
NSAUIUM % @1588NgNT chlorpyrifos

chlorpyrifos content (%W/W)  _ Hwx f
w
Hw =Wuills peak vosa1sazay chlorpyrifos

f =pad8 Response factor

w  =thutinuedansazany chlorpyrifos (mg)

nsmaauldiuusuaInuasineg (U )
1. N1591A1 Uncertainty 91nn11599@151105574 (U mass Std)

U prec : n115%1 Daily Check

INUIUGT WIRUN (ASY)

—_

99.9999
100.0000
99.9997
99.9999
99.99998
100.0000
99.9999
100.0001
99.9999
100.0000

O o0 ~N O U A~ WD

—
(@]

Mean 99.9999
SD 1.06 x 10




Uprec=SD= 1.06x 10*
U cal = analsiutusuainnsaeuiiouinsesds Assiuaudosiu 95 %
7 100 ¢ faulduiiueu + 0.00020 g

AINN5NTE8A7 (K) = 2 (NS¥AUAIUYaLU 95%)

U cal = 0-00020

=0.0001 =1x10*

A1 Uncertainty 31nn159981501915g71 (U mass std)

U mass std =\/Ucal ? +Uprec,,.. +Ucal, .’ +Uprec,,,

gross gross tare

= Jxa0 ) +(1.06x10 ) +(1x20~ f + (1.06x10 ]
=206x10% g

2. MIMIAT Uncertainty 99n11399@15679813 (U mass sam)

U prec : N13%1 Daily Check

$1urue i (n$w)

1 99.9999
2 100.0000
3 99.9997
4 99.9999
5 99.9999s
6 100.0000
7 99.9999
8 100.0001
9 99.9999
10 100.0000

Mean 99.9999
SD 1.06 x 10

Uprec=SD= 1.06x 10*

U cal = anulinduauannnisaauiisutn3adda Nseaunnuiony 95 %
100 ¢ fmulainuuey + 0.00020 g

ANISNILEA7 (K) = 2 (MSELAUANMUIDAUN 95%)

0.00020

Ucal = =0.0001=1 x 10




A1 Uncertainty 31nn1599@150191557% (U mass std)

2 2 2 2
U mass std :\/U(:algross +Uprecgross +Uca|tare +Uprectare

- a0 Y +(@.06x10 ) +(1xa0f +(L.06x107* )

=2.06x 10" g

3. arulindueunvaniausuing dusuansansuinsgiu (U vol std)
AnuldutuauaInNsasuwUasUSnsnNguugll dmsuansunsgiu (Utemp)

FxVXT

Utemp =
J3

= ANdUUIEANSN1TV818FI989 Organic Solvent = 1x107° ml/°C

= volumetric flask Yu1m 25 ml
= gaumgivieanaaeudsundadluig = 5°C
fin3nszanesuls Rectangular (K) 3

-3
_ DO XX 517 k102 mi

Utemp
J3

AnuldusuaINNTARULAEU volumetric flask V119 25 ml =+ 0.018 ml

AIN1INTLINLFILUU triangle =+/6

= 0.018 = 7.348 x107 ml

Ucal —
J6
Uvolstd = [Utemp? +Ucal?
= (7217107} +(7.348x20 ]
= 7.254 x 10 ml

4. auliwiuowannvIninUsuns dmsuansdiegis (U vol sam)
AnuldutusuaInNsAgukUasUSnsnNgull dmiuansunsgiu (Utemp)

FXVXT
Utemp =
J3
= ANAUUTEANSN1TV8N8FI98Y Organic Solvent = 1x107° ml/°C

= volumetric flask vu1m 25 ml
= gaumgivieanaasulUdsuudadluig = 5°C
fn13nseaells Rectangular (K) NE)

-3
_DAOTX2XS 2017 % 102 ml

Utemp =
J3
AnulduaUAINNTERULAEU volumetric flask 119 25 ml =+ 0.018 ml



AIN1INTEILMILUU triangle =~/6

Ucal = m = 7.348 x10° ml

J6

Uvolsam = [Utemp? +Ucal’

- J(7217x1072) + (7.348x10°)
- 7.254 x 102 ml

5.3 likUuBUAINE1TUINTFIU (Ustd)
4131195511 cypermethrin AUUTANS 94.3 % Heuliuuusu +0.5%
AN (K) = 2 (NsgRuaUey 95%)

0.005

Ustd = =25x107

6. AulaLLUOUaINNITY precision (Uprec)

1w Conc.pn Conc.nand Conc.gs
1 38.713 38.937 39.015

2 38.845 39.132 38.857

3 38.667 39.112 38.966

4 38.770 39.026 38.728

5 38.741 39.128 39.091

6 39.394 39.209 39.159

7 38.559 38.906 39.026

8 38.286 39.030 38.969

9 38.790 38.949 38.416

10 38.593 38.603 38.789
mean 38.736 39.003 38.902
SD 0.281 0.171 0.216
RSD 0.007 0.004 0.006

Total mean 38.880

Total SD 0.246




Uprec - (n—1)%RSDlow)’ + (n —1)(%RSDmedium)® + (n —1)%RSDhigh)’
(n-1)+(n-1)+(n-1)

. \/ (10 —1)(0.007 )* + (10 —1)(0.004)? + (10 —1)(0.006 )?
) (10-1)+(10-1)+ (10 -1)

= 5.802 x 10

7. anuliniueuaInnsving Urepeat 1AULUINTUIEAUNANS

Urepeat SD
_n
8. NMsUsziliuAAu L uRUYRINITNAADU
_0an
V10
= 5.407 x 10
IENIGHG Value (X) Ux RSU(Ux/%) RUS?
Umass std 25.25 mg 2.06 x 10 8.158 x 10°  6.656 x 10"
Urmass sam 62.5 mg 2.06 x 10" 3.296 x 10 1.086 x 107!
Uvol std 25 ml 7.254 x 102 2.9 x10° 8.419 x 10°
Uvol sam 25 ml 7.254 x 10 29x 107 8.419 x 10°
Ustd 0.99 2.5x 103 2.525 x 107 6.377 x 10°®
Uprec 38.880 5.802 x 10 1.617 x 10 2.615x 10°
Urepeat 39.003 5.407 x 107 1.386 x 107 1.922 x 10°°

9. nMsyanulukuuausIn (UC) way Auluniuauvene (Ue)

Uc = Csam\/ Umass std2 + Umass sam” + Uvol std® + Uvol sam® + Ustd* + Uprec® + Urepeat?

Csam = U3anmanseanay chlorpyrifos 39.003 %

Uc =39.003 x/(6.656x10°* ' +(1.086x10 " + (8.419x10°° f + (8.419x0* ' +(6.377x10°° ' + (2.615x10 | + (L.922x10° )
Uc= 39.003 x 0.005

Uc= 0.195
Ug = 2x Uc



Ug = 2x0.195
Ug = 0.39

[y

31897 % USUuanseangs = Csam + Uz N5AUALT03U 95 %

PatiU 518971 % USUauaseengns chlorpyrifos = 39.003 + 0.39 % W/V
10819 NMIMIAT Uncertainty ¥8an15nagaumUsunaansoangns Cypermethrin

Fan1eUannanululiuausiu

Uvolstd Uvolsam Umass std Umass sam

temp N\ temp

Cal . Cal

Ustd U prec U repeat

gnINIIAIUIN

N1TANUIUNT Response factor

weigh X purity e o SxP

Response factor =
peak area Hs

S =W ninved cypermethrin Tuasagateuinggiu (mg)

P =% mmu%qwésuaamimmgm cypermethrin
Hs = #uiild peak wos cypermethrin luansazanennggu
N13FIUIM % A1500N0NS cypermethrin
cypermethrin content _ Hwx f
(G6WW) W
Hw  =#uiildl peak vosansazans cypermethrin
f =Auade Response factor

w  =Uminueeansazale cypermethrin (mg)

nsmaauliuiusuaINwEineg (U, )
1. M1 Uncertainty 91nn15%98151195§7% (U mass Std)

U prec : N15%1 Daily Check

IUIULG wuun (N5)

1 99.9999



2 100.0000
3 99.9997
4 99.9999
5 99.9999s
6 100.0000
7 99.9999
8 100.0001
9 99.9999
10 100.0000

Mean 99.9999
SD 1.06 x 10

Uprec=SD= 1.06x10*

U cal = Anuliudusuainnsaauifieusn3aeta Nseaunniidasiy 95 %
100 ¢ fAulaiiuueu + 0.00020 g

ANISNILEA7 (K) = 2 (MSLAUAMUIDIUN 95%)

0.00020

Ucal = =0.0001 =1x 10"

A1 Uncertainty 31nn1539@1501915g71 (U mass std)

U mass std :\/Ucal g +Uprec ? +Ucal_ ’ +Uprectare2

gross gross tare

= Jxa0 ) +(1.06x10 ) + (1xa0~ f + (1.06x10 ]
=206x10" g



2. MIM1AT Uncertainty 29n11399a15679813 (U mass sam)

U prec : N15%1 Daily Check

$1uaue i (n3u)

1 99.9999
2 100.0000
3 99.9997
4 99.9999
5 99.9999s
6 100.0000
7 99.9999
8 100.0001
9 99.9999
10 100.0000

Mean 99.9999
SD 1.06 x 10

Uprec=SD = 1.06x 10"

U cal = anuliuduauannnisaauiisutn3adta Nseauanutiony 95 %
100 ¢ fAulaiiuueu + 0.00020 g

ANNITNTEANER7 (K) = 2 (MSEAUAINULTDIU 95%)

0.00020

Ucal = =0.0001=1 x 10

A1 Uncertainty 31nn15%39@1501915571 (U mass std)

U mass std :\/Ucal * +Uprec,,..” +Ucal, .’ +Uprec,,,

gross gross tare

- a0 Y +(1.06x10 ) +(1xa0f +(L.06x10 )
=206x10% g



3. aulduuueunvInindiung dumsuansansunnsgiu (U vol std)
AuliwiveunnsisuUasUsiasmuamgil dvsuansuinsgiu (Utemp)

Utemp = FxVXT
J3
F = aduuseansnisaenedaves Oreanic Solvent = 1x10° mU/°C
= volumetric flask ¥u1m 25 ml
T = sungiiviesmaaeuiAsuudadlutig + 5 °C
finsnsranesiuUs Rectangular (K) = <3

1x10 3 x25x
Utemp 10 TX25%S 7.217 x 102 ml
J3
AnuldusuaINNTARULAEU volumetric flask V119 25 ml =+ 0.018 ml

AIN1INTEILMILUU triangle =~/6

Ucal _ 0018 7.348 x10° ml
J6
Uvolstd = JUtemp? +Ucal?
= (7.217x10 ) +(7.348x20 ]
= 7.254 x 10% ml

4. aulukUURUINNVINTAUSUING 1S UE15F8E19 (U vol sam)
mmhjLm,iuaumﬂmiuJﬁsmuﬂaaﬂ%mmmuqmmﬁ dwisuansunsgiu (Utemp)

Uternp = FxVXT
V3
= ANdNUISEANENI5VE8FIUDY Organic Solvent = 1x10° ml/°C

= volumetric flask gu1n 25 ml
+ 5°C
1n15n52919AMUS  Rectangular (K) NE)
-3
_DAOTXAXS 17 4 107 m

Utemp
J3

T = gauupiivieanaaeuiUdsuulasiugig



AMulduaUANNNSEULTEU volumetric flask w119 25 ml =+ 0.018 ml

AINNINTEALFILUU triangle =+/6

Ucal = % = 7.348 x10° ml
J6
Uvolsam - [Utemp? +Ucal?

- J(7217x1072) + (7.348x10°)
- 7.256 x 107 ml

5. likUusUAINE1SHIRTEIU (Ustd)
41351193551 cypermethrin AAUTANS 94.3 % Huliuuuau +1.0%
AN (K) = 2 (NsgRuaueady 95%)

Ustd = % =5x107



6. muliutueuaINNIFI precision (Uprec)

1w Conc.on Conc.nand Conc.gs
1 34.850 35.956 36.080
2 35.023 36.211 36.281
3 35.084 36.220 36.460
4 35.186 36.383 36.567
5 35.263 36.433 36.569
6 35.627 36.464 36.684
7 35.941 36.474 36.695
8 36.323 36.486 36.891
9 36.710 36.503 36.897
10 36.739 36.537 36.942
mean 35.675 36.367 36.606
SD 0.712 0.183 0.279
RSD 0.02 0.005 0.005
Total mean 36.216
Total SD 1.641

Uprec < \/(n —1)(%RSDIlow)? + (n —1)%RSDmedium)? + (n —1)(%RSDhigh)?

(n-1)+(n-1)+(n-1)

i \/ (10 —1)(0.02)" + (10 —1)(0.005 ) + (10 —1)(0.005 )’
) (10 -1)+ (10 -1)+ (10 -1)

=1.225x 107



7. ArliidueuINNIYing Urepeat ARMULUNTUSEAUNATN

Urepeat SD

Jn

0.183

V10

5.787 x 10

8. NsUsziuAAMUlIRLLBUTBINTNAADU

IENIGHG Value (X) Ux RSU(Ux/x) RUS?

Umass std 26.5 mg 2.06 x 10" 7.774 x 10 6.043 x 10
Umass sam 71.4 mg 2.06 x 10 2.885 x 10 8.324 x 10"
Uvol std 25 ml 7.254 x 107 2.9 x10? 8.419 x 10°
Uvol sam 25 ml 7.254 x 1072 2.9 x 107 8.419 x 10°
Ustd 0.943 5x 107 5.302 x 10° 2811 x 107
Uprec 36.216 1.225 x 10 3.382 x 10 1.144 x 10”7
Urepeat 36.367 5.787 x 107 1.591 x 1073 2.532 x 10°¢

9. mMsmAnulukiuausIn (Uc) war Anuluniusuveny (Ue)

Uc = Csam,/Umass std2 + Umass sam? + Uvol std? + Uvol sam? + Ustd? + Uprec? + Urepeat?
Csam = U'%mmmiaaﬂqw'é cypermethrin 36.367

Uc = 36.367 x (6.043x10 ' +(8.324x10 2’ + (8.419x10° )’ +(8.419x10° ] +(2.811x10 ) + (1.144x10 7 | +(2.532x10 |
Uc= 36.367 x 0.007

Ug = 2x Uc
Ug =2x0.25
U =05

I8 % USUnuaneengns = Csam + Ug N158AUAL8sU 95 %

Fati 518914 % USanmanseengvs cypermethrin = 36.367 + 0.5 % W/V

10879 N15MIAT Uncertainty ¥0an15naaaumUsunaeasaangns carbaryl



Fan19uananulakiuausiy

Uvolstd UVO' sam Umass std Umass sam
temp AN temp
Cal N cal
Ustd U prec Urepeat
gnsnIsAILIN

N13AUIUNT Response factor

weigh x purity sie fo SxP

Response factor =
peak area Hs

S = Wninved carbaryl luansazanenInggiu (mg)
P

% AINUUIANDVBIATUINTZ U carbaryl
Hs

& o v
WUl peak vae carbaryl luansavansuinsgu
NISANUIUMT % @1598NgNT carbaryl

carbaryl content (%W/W) _Hwxf
W
Hw =Wuls peak v83a15azae carbaryl

f =AaAY Response factor

w =U1minueaans carbaryl (mg)



n1sAIAN kUL UIINLMELE99 (U )
1. N159M1A1 Uncertainty 91nn113998151105574 (U mass Std)

U prec : N15%1 Daily Check

§1u i (n$w)

1 99.9999
2 100.0001
3 99.9999
4 99.9999
5 99.9999
6 100.0000
7 99.9999
8 100.0000
9 99.9997
10 100.0000

Mean 99.9999
SD 1.06 x 10

Uprec=SD= 1.06x10*

U cal = anuliuduauannnisaauiioutn3adda Nseauanutiosy 95 %
100 ¢ fAulaiiuueu + 0.00020 g

ANISNILEAT (K) = 2 (MSLAUANUIDIU 95%)

0.00020

Ucal = =0.0001 =1x 10"

A1 Uncertainty 31nn15%39@1501915g71 (U mass std)

U mass std =\/Ucal g +Uprec ? +Ucal,_ * +Uprectare2

gross gross tare

= Jxa0 ) +(1.06x10 ) + (1xa0~ f + (1.06x10 ]
=206x10% g



2. MIM1AT Uncertainty 29n11399a15679813 (U mass sam)

U prec : N15%1 Daily Check

$1uaue i (n3u)

1 99.9999
2 100.0001
3 99.9999
4 99.9999
5 99.9999
6 100.0000
7 99.9999
8 100.0000
9 99.9997
10 100.0000

Mean 99.9999
SD 1.06 x 10

Uprec=SD = 1.06x 10"

U cal = anulinduauannnisaauiisutn3adda Nseauanudiony 95 %
100 ¢ fAulaiiuueu + 0.00020 g

ANNITNTEANER7 (K) = 2 (MSEAUAINULTDIU 95%)

0.00020

Ucal = =0.0001=1 x 10

A1 Uncertainty 31nn15%39@1501915571 (U mass std)

U mass std :\/Ucal * +Uprec,,..” +Ucal, .’ +Uprec,,,

gross gross tare

- a0 Y +(1.06x10 ) +(1xa0f +(L.06x10 )
=206x10% g



3. aulduuueunvInindiung dumsuansansunnsgiu (U vol std)
AnuliwiveunnsisuLUasUsiasmuamgi dvsuansuinsgiu (Utemp)

Uternp = FxXVXT
V3
- AduUsEANSNNTYE185aves Oreanic Solvent = 1x10° mU/°C
= volumetric flask ¥u1m 100 ml
T = qmmﬁﬁammaauLﬂﬁauLLUaaiuszj’;a + 5°C
finsnseanesuls Rectangular (K) = /3

_1x10°Xx25x5

Utemp =———
J3

AnuldiusuaINNITARULAEU volumetric flask U9 100 ml =+ 0.018 ml

= 7.217 x 10?2 ml

ANNNSNTERIYAILUU normal =2

Ucal _ 0018 9 x10° ml
2
Uvolstd = |Utemp? +Ucal’
- J(2.887x107 ) +(9x10°*f
= 2.888 x 10 ml

4. anulaluiusuanvIninUiung dmsuaisdiegns (U vol sam)
AnulduduesuannsAgukUasUSnsmugaull dmsuansuinsgiu (Utemp)

Uternp = FXVXT
V3
Fo = Ardudssavsnisenesfves Organic Solvent = 1x10° ml/°C
V= volumetric flask ¥u1a 100 ml
T = qmmﬁﬁammauLﬂﬁauLLUaﬂmm + 5°C

1n15n52919AMUS Rectangular (K) J3
-3
(A0 X00XS g 517102 mi

Utemp
V3



AnulduaUaINNISERULEU volumetric flask w19 100 ml =+ 0.018 ml

ANNNTNTERIYAILUU normal =2

Ucal = % =9 x10° ml

Uvolstd - JUtemp? +Ucal?

- J(2.887x10*) +(9x10 )
= 2.888 x 10" ml

5.a1hikUUBUAINA1SUIRNSFIU (Ustd)
4151195514 carbaryl AuUTaANS 98.9 % Hulduuueu +0.5%
AIN3NTENEA (K) = 2 (Mszdiumnuiesiu 95%)

0.005

Ustd = =25x107

6. AulaLUWOUINNTYN precision (Urepeat)

Urepeat 2

Jn

0.632
V10

= 2x10!

7. MsUsziuAA Ul uuaUYeINISNAEaU

ENILHG Value (X) Ux RSU(Ux/X) RUS?

Umass std 0.05 g 2.06 x 10 2.04 x 10 4.16 x 10
Umass sam 0.05 g 2.06 x 10 1.76 x 10°° 3.1x10%
Uvol std 100 ml 7.254 x 102 7.254 x 10 5.262 x 10”7
Uvol sam 100 ml 7254%x 102  7.254x10%  5.262x107
Ustd 0.989 2.5x 107 2.528 x 107 6.39 x 10°
Urepeat 85.4 2 x 107 2.34 x 107 5.477 x 10




8. mMyvANUlkUuausIY (Uc) kay auliuwtusuveney (UE)

Uc = Csam\/ Umass std2 + Umass sam” + Uvol std® + Uvol sam® + Ustd* + Uprec® + Urepeat?
Csam = U3anasanseanaus carbaryl 85.4 %
Uc =85.4 X,/(6.656x10* | + (1.086x10* ' +(8.419x10° | + (8.419x10° | + (6377310 | + (2.615x10 ' + (1.922x10° )

Uc= 85.4 x 0.008

Uc= 0.675
Ug = 2x Uc
U =2x0.675
Ug = 1.35

FI8U % USUua598ngns = Csam + Ug N158AUANLLDEU 95 %

fathy 578914 % USanmanseengvis carbaryl = 85.4 = 1.35 % W/W

19819 N15M1AT Uncertainty ¥99n13na@aunUIunaiasaangus carbosulfan

Han19Uananu iy usiy

U

temp N temp

U U

vol std Uvolsam mass std mass sam

Cal Cal

U std U prec U

repeat



gnINITAUIN

N13AUIUNT Response factor

weigh x purity vie fo SxP
peak area Hs

Response factor =
S =W ninwed carbosulfan Tuansazateu1nsgiu (me)

P = % ANNUIFDURIANTUIASEIU carbosulfan

Hs = Wufld peak 989 carbosulfan 1uaﬂiazaﬂammgm
NSAUIUMT % @1588NgNT carbosulfan

carbosulfan content (%W/W)  _ Hwx f
W

Hw =Wuillsl peak vosa158¥a1e carbosulfan
f =pad8 Response factor

w  =UmInUe9ans carbosulfan (mg)

nsmaauldiuusuaInuasineg (U )
1. N1591A1 Uncertainty 91nn11599@151105574 (U mass Std)

U prec : n115%1 Daily Check

INUIUGT WIRUN (ASY)

—_

99.9999
100.0001
99.9999
99.9999
99.9999
100.0000
99.9999
100.0000
99.9997
100.0000

O o0 ~N O U A~ WD

—
(@]

Mean 99.9999
SD 1.06 x 10




Uprec=SD= 1.06x 10*

U cal = Anuliwduauannnisaauiieusn3neta Aseeunniidasii 95 %
#1100 g sipwlaiiuueu + 0.00020 g

AINN5NTE8A7 (K) = 2 (NS¥AUAIUYaLU 95%)

U cal = 0-00020

=0.0001 =1x10*

A1 Uncertainty 31nn159981501915g71 (U mass std)

U mass std =\/Ucal ? +Uprec,,.. +Ucal, .’ +Uprec,,,

gross gross tare

= Jxa0 ) +(1.06x10 ) +(1x20~ f + (1.06x10 ]
=206x10% g

2. MIMIAT Uncertainty 99n11399@15679813 (U mass sam)

U prec : N13%1 Daily Check

$1urue i (n$w)

1 99.9999
2 100.0001
3 99.9999
4 99.9999
5 99.9999
6 100.0000
7 99.9999
8 100.0000
9 99.9997
10 100.0000

Mean 99.9999
SD 1.06 x 10

Uprec=SD= 1.06x 10*

U cal = anulinduauannnisaauiisutn3adda Nseaunnuiony 95 %
100 ¢ fmulainuuey + 0.00020 g

ANISNILER7 (K) = 2 (MSLAUANMUIDAU 95%)

0.00020

Ucal = =0.0001=1 x 10




A1 Uncertainty 31nn1599@150191557% (U mass std)

2 2 2 2
U mass std :\/U(:algross +Uprecgross +Uca|tare +Uprectare

- a0 Y +(@.06x10 ) +(1xa0f +(L.06x107* )

=2.06x 10" g

3. arulindueunvIniausuing dusuansansuinsgiu (U vol std)
AnuldutuauaInNsisukUasUSnsnNguugll dmsuansunsgiu (Utemp)

FxVXT

Utemp =
J3

= ANdUUIEANSN1TV818FI989 Organic Solvent = 1x107° ml/°C

= volumetric flask ¥u1m 100 ml
= gaumgivieanaaeudsundadluig = 5°C
fin3nszanesuls Rectangular (K) 3

-3
_DAOTXO00XS _ ) gg7 x 107 ml

Utemp
NE)
AnuldiusuaINNISAERULAEU volumetric flask U9 100 ml =+ 0.018 ml
ANNISNTLANYAIUYU normal =2
Ucal = 0.018 =9 x10° ml
Uvolstd = [utemp? +Ucal?
- J(2.887x10*f +(9x102 )

=2.888 x 10" ml

4. auliwiuowanvIninU3uns dmsuansdiegis (U vol sam)
AnuldutusuanNsAgukUasUSnInNgull dmsuansunsgiu (Utemp)

FXVXT
Utemp =
J3
= ANAUUTEANSN1TV818F19DY Organic Solvent = 1x107° ml/°C

= volumetric flask ¥u1m 100 ml
= qmmﬁﬁammauLﬂﬁauLLUaﬂmm + 5°C
fn13nseaells Rectangular (K) 3
1x10°x100 x5
== ==7217x10%ml

Utemp
J3



AnulduauaINNISERULEU volumetric flask w19 100 ml =+ 0.018 ml

ANNNTNTERIYAILUU normal =2

Ucal = % =9 x10° ml

Uvolstd - JUtemp? +Ucal?

- J(2.887x10*) +(9x10 )
= 2.888 x 10" ml

5.1 likUUBUAINE1SHIRN g (Ustd)
8151195511 carbosulfan AUUTANT 98.0 % Heuldunueu +1.0%
AIN3NTENEA (K) = 2 (Mszdiumnuiesiu 95%)

Ustd = % =5x103



6. muluutueuaINNISIi precision (Urepeat)

UL

Conc.&‘}l”l Conc.nang Conc.g9
1 23.074014 23.466437 23.714952
2 23.156860 23.437416 23.529076
3 23.431704 23.389662 23.491230
4 23.097528 23.382460 23.411120
5 23.291325 23.399494 23.542636
6 23.195754 23.364179 23.503923
7 23.309252 23.495581 23.425733
8 23.031151 23.382768 23.634507
9 23.090118 23.489670 23.490965
10 23.854915 23.587070 23.491042
mean 23.253 23.439 23.524
SD 0.246 0.070 0.091
RSD 1.057 0.300 0.388
Total mean 23.405
Total SD 0.190
Urepeat S_D
T
0.19
)

6.01 x 102



7. MsUszliuAAnuliwduauveINISNAaaU

I ANTRHE Value (X) Ux RSU(UxX/x) RUS?
Umass std 0.01¢g 2.06 x 10 202x10°  4.247x10°
Umass sam 0.05 ¢ 2.06 x 10 4.12 x 10 1.7 x10?
Uvol std 100 ml 2.888x 107 2.888x10°  8339x10°
Uvol sam 100 ml 2888 x 107 2888x10°  8339x10°
Ustd 0.98 5x 107 5102 x10°  2.603 x 107
Urepeat 234 6.01 x 1072 2.568 x 107 6.593 x 10°

8. MsmANUlakULausIN (Uc) way anuliwlusuveny (Ue)

Uc = Csam,/Umass std2 + Umass sam’ + Uvol std? + Uvol sam? + Ustd? + Urepeat?

Csam = U%mmmiaaﬂq‘w‘é carbosulfan 23.4 %

Uc =23.4 x/(4.247x10*f + (173007 + (8.339x10° + (8.339x10°  + (2.603x10 ] + (6.503x20"°
Uc= 23.4 x 0.022

Uc= 0.52
Ug =2 x Uc
Ug = 2x0.52
Ug = 1.04

897U % UTUUEN5eeNgN5s = Csam + Up 75eauauatiu 95 %

Fati 518974 % USanmanseengws carbosulfan = 23.4 + 1.04 % W/V

9. A3UNANTIINARRILATTILAUBLUY |
nsmsaseunnaliliveditiinngiaseangringuansidauuas : raeslniveos
(chlorpyrifos), latwasiumsu (cypermethrin), A15U138 (carbaryl), msludaunu (carbosulfan)
Tusdnfnstansiostuidndngiis asunadsi
1. in3esilouay Tangunsalinandaundenlunsinsz

2. ANITTNUNTAUVDIATDI GC

[

nsmUSnaivivewveansaaeslniloa (chlorpyrifos) annrivvauvenaias GC Kl
Column : capillary, HP-5 (30m x 0.32mm ID, 0.25 um film thickness)

Gas flow rate : Helium (carrier gas) 1.5 ml/min, Hydrogen 30 ml/min, Air 300 ml/min



Split injection : Split ratio 50:1, Split flow 75 ml/min, Injection volume: 1 pl
Temperature : Oven 240 oC, Inlet 260 oC, Detector 260 oC
Detector : Flame lonization Detector
nsmUsInafiutiuewveaslemeiuniu (cypermethrin) anTsfiansauvanaza GC st
Column : capillary, HP-5 (30m x 0.32mm ID, 0.25 um film thickness)
Gas flow rate : Helium (carrier gas) 2 ml/min, Hydrogen 30 ml/min, Air 300 ml/min
Split injection : Split ratio 50:1, Split flow 100 ml/min, Injection volume: 1 pl
Temperature : Oven 240 oC, Inlet 270 oC, Detector 270 oC
Detector : Flame lonization Detector
MsmUSinafiviuewresasnIsuida (carbaryl) anmsfianzauveaadas HPLC il
Column : ZORBAX Eclipse XDB-C18 (4.6 x 150 mm, 5 um)
Mobile phase : Water : Acetonitrile (45:55)
Flow rate : 1.5 mU/min
Column Temperature : 28oC
Wavelength  : 254 nm
Injection volume 25 ul
Detector : DAD
AsmUsinasfintueuvesansasludauniu (carbosulfan) anmefivanyauvennies HPLC fil
Column : ZORBAX Eclipse Plus C8 (2.1 x 30 mm, 1.8 um)
Mobile phase : Water : Methanol (75:25)
Flow rate : 0.5 ml/min
Column Temperature : 28oC
Wavelength  : 254 nm
Injection volume :5ul
Detector : DAD
3. A51AT1Z1 chlorpyrifos, cypermethrin, carbaryl wag carbosulfan W 4 333

specification/ selectivity i



4. N13MTIAOUYIVBINTTIA (Working range) inauaiausuiInggu AOAC A1 correlation
coeficient (r) > 0.995 3531894 chlorpyrifos way cypermethrin dvasaududunse
ATOUARNAIITNTY 0.1-1.2 fadnusefiafians flA1 correlation coeficient (1) iinfiu 0.999
wag 0.998 MUAIAU daTTIATIEN carbaryl waz carbosulfan fraemnududunsinsounagy
ALY 0.01-0.16 Haaniunaladdns A1 correlation coeficient (r) WU 0.999 Linfiu
HIUNEUTIUIATHIU

5. 113913990 UYNVBINITIA (Working range) LnaugigousuunsgIu AOAC f1 correlation
coeficient (r) > 0.995 35331894 chlorpyrifos way cypermethrin d23a3dudunse
ATOUAGUANLLTNTY 0.1-1.2 TadnSusieliadans 1A corelation coeficient (r) Wiy 0.999
way 0.998 MRy @3FIATIZI carbaryl waz carbosulfan JHanududunsinsounay
ALY 0.01-0.16 Haaniunadaddns A1 correlation coeficient (r) WU 0.999 Linfiu
HIUNEUTIUIATHIU

6. NIATIVABUAILLTIES (Precision) WUU Repeatability waz Reproducibility Useifiue
precision IngltA1 HORRAT tnauaieausuinsgIu AOAC; HORRAT < 2 N1SATIREBUANLLTIBA
(Precision) WUU Repeatability ¥09383LA5184%4 chlorpyrifos, cypermethrin, carbaryl way
carbosulfan 16iAn HORRAT 0.412, 1.067, 0.548 waz 0.494 aa1AU d1u reproducibility e
A1 HORRAT = 0.55, 0.88, 0.991 @z 0.461 ANUGIAU HIUNUIUINTFIU

7. NIATIVEDUANUAIMNUVBIID (Robustness/Ruggedness) N1sUsziliunalaglye
HORRAT tneusigausyu AOAC; HORRAT < 2 N15AT219d0UAINAIVILYBID LUU Robustness
Y993199LATIE9 chlorpyrifos, cypermethrin, carbaryl wag carbosulfan 1af1 HORRAT 0.548,
0.548, 0.832 Way 0.814 mUAIRU @IULUU Ruggedness Loinn HORRAT 0.447, 0.591, 0.946
waz 0.784 MINEIRNU

8. MINTIIABUAINNYNABY (accuracy) Lngr1% recovery Aadagluyag 98 -102 % A
NTINISRANTUNENTUENSTIIUSIIINATY 10 % 83 AOAC (1993) Wudn 353msnzi
chlorpyrifos, cypermethrin, carbaryl, &g carbosulfan 11 % recovery WINAU 99.45,
100.04, 99.80 Way 100.66 % AU&6IU

9. AAuluulueuIeIITIATIEY chlorpyrifos, cypermethrin, carbaryl, Wag carbosulfan
fiAiniu + 0.39, + 0.50, + 1.35, uay = 1.04 %W/ W maasu fiseiuanuidesiu 95%

nmsdsndunamavagounsfinedineg eglunasisousuld aunsauisiluléiuis

Y [ A

110551UlUN1I9IATIEN dusuresufuinig dinITeuasiauinsinunsiani 5



10. mMsunanuIdlulduslevd

1. 1(5"3%3mezﬁmsaanqwénzjmmﬁﬁmLLmaﬂ - Aaasinawea (chlorpyrifos), latnesiuniu
(cypermethrin), A15U13a (carbaryl), Asludaunu (carbosulfan) lundndasianstesiuidn
dngivfimnzautuedesieluriosfofns

2. \ioifis@aruanansoviesufiRng uaraunsavensveuieviesujinnsg
ISO/IEC17025:2005

11. A1vauna (d1d)

12. 10N&3581989 FIvassed Dewder. 2549. kuIMNNMSUZURNITNAFEUAINYNABIVDLTS

TATILN. NTUINGIFNANTNITWANG NTENTNAITITUGT. 124 W,

13. AMANUIN



