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fall A1 Range n3aUunuvatansilinaaauauisainssilaegragndeunaziaiudi aglugieming
Wudu 0.25-2.5 mg/ml A1 Linearity #39A1AMNENNUGIZ1319 Response AUUIUIUVDIE15NIT
TaszinadeuaNnTavile aglugiaaaduty 0.25-1.5 mg/ml nedidn Correlation Coefficient (%)
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0.99998 finuualug (Precision) Vee3334AT1LWIlAY HORRAT 18911311 (Repeatability) fiszdiu
Aududu 0.5, 1.0 way 1.5 mg/ml winfu 0.38, 0.12 wag 0.26 wazn15911%1 (Reproducibility) Aisgéiu
Aandudi 0.5, 1.0 uaz 1.5 me/ml Wiy 0.35, 0.28 way 0.34 AUAFU AsI9EeUANIZYeLASsTle

lnensiUdeugumgives Oven (Robustness) uiInTIAdRUNTEAUAIUANTY 0.5, 1.0 uaz 1.5 mg/ml



flA1 HORRAT 1infiu 0.35, 0.51 way 0.48 MIUE1FU way n15sUasu Column (Ruggedness) w7
ns1vdeuUiiszRuAududy 0.5, 1.0 waz 1.5 me/ml A1 HORRAT WU 0.53, 0.32 way 0.23
AU FINLLNUTUINTFILTBI AOAC FaafiAn HORRAT Liilfiu 2 uaznnsnsiadeuamgnios

(Accuracy) 1893501531061 % Recovery ¢ 99.10%, 100.93% waz100.50% FarndilFogluzas 98-
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Abstract

The method validation is verified the accuracy and precision in analytical method to
ensure that reliable results. Insecticide formulation analysis laboratory had validated of
analytical methods for the determination of chlopyrifos in insecticide formulation by gas liquid
chromatography technique . It was evaluated from Range ,linearity , Accuracy and Precision.
The range of this method was 0.25 -1.5. mg/ml and linearity which assessment from the
correlation coefficient (r?) was 0.99998 . Assessment of the precision by using the equation
Horwitz's Ratio is the HORRAT of repeatability at 0.5,1.0 and 1.5 mg/ml equal to 0.38, 0.12 and
0.26, respectively, the HORRAT of reproducibility at 0.5 ,1.0 and 1.5 mg/ml equal to 0.35, 0.28
and 0.34, respectively .The optimized condition of gas liquid chromatography by changing
oven temperature(robustness) and changing column (ruggedness) , the HORRAT was less than 2
. Assessment of the accuracy by % recovery at more than 10% concentrations of chlopyrifos
equal to 99.10%, 100.93% and 100.54% which in 98-102 % , through acceptance of

international standards.
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1304 Gas Chromatograph (GC) #n53910%ia Flame lonization Detector (FID)

Capillary column %l 5%Phenyl Methyl Siloxane (HP-5) 13 30 a3 LldURIAUENA9 0.32
Jadwns w1 0.25 lulasiums (30m x 0.32mm 1D, 0.25 um film thickness)

Capillary column %l 5%Phenyl Methyl Siloxane (HP-5MS) 813 30 tAS LAUKIAUENA
0.25 faduns w1 0.25 lulasiums (30m x 0.25mm 1D, 0.25 um film thickness)
\3estvasiBen 5 fum

Ultrasonic bath

PINTAUTUINT YU 10, 25, 250 Haz1000 (ml)

s vum 2,3,4,5 Laz10 ml

Vial 9119 2 ml

d13U10337U Chlorpyrifos 99.9%
@13 Chlorpyrifos ﬁﬁmmﬁwﬁuqﬂ (Technical grade)
Hansusiansidadngity Chlorpyrifos 40%

Acetone AR grade

WAILNITN15IATIEY Chlorpyrifos

[

NAABIMANNETNUNZANVDWATOY GC TUNTANUIU UL UL UYDIATUUTY H9T)

Column : Capillary, HP-5 (30m x 0.32mm ID, 0.25 pm film
ss)
Gas flow rate ; Helium (carrier gas) 2 ml/min

Hydrogen 30 ml/min

Airzero 350 ml/min

Split injection ; Split ratio 50:1, Split flow 100 ml/min
Injection volume : 1y
Temperature : Oven 240 °C

Inlet 260 °C



Detector 260 °C
Detector ; Flame lonization Detector (FID)
2. mimﬂ%mmmiaaﬂqwé Chlorpyrifos
2.1 MIPTENAITALANLNINTFIY
%aaﬂiuﬂmigwu Chlorpyrifos 2 1 (C,, C,) Wldhmednfiudueudszana 10 fadnda (mg)
Talu Volumetric flask au1a 10 ml L@x Acetone Usguned 5 ml wenlwazatsaiy Ultrasonic bath
Uswana 10 unit antuandaisiliduiigumaives Ufuusunnsse Acetone wenliidnity il
Vial au1m 2 ml
2.2 MIFTUUAITALAYVBIANTANULUTUE (Technical grade)
3815 Technical grade Chlorpyrifos 10 e (T- Tio) T lshwindudueudssuna 25 mg
Talu Volumetric flask au1m 25 ml 1A Acetone Uszaes 15 ml wenliazatesae Ultrasonic bath
Uszanas 10 Wit anduthundefisilnBuiigaungiivies Usuuiunséne Acetone weliidnty vqld
Vial au1m 2 ml
2.3 NIATINARUATIUNSDNTONATEY GC
Wawaies GC muidmualusunsumuauanngmsldenly e Baseline Asil naaoudn
asaraneInsgIudLeTecszina 4 g1 \ilorituiild Peak ¥39ALGIIB Peak UANFANALAAD
yasmsanfasiofu 3 assliiu 1 % Sudeinaiemionldnu
2.4 mMInTdeuUiinaiivivewreans Technical grade
dlewaios GC wiouldauuds dnansazarsunnsgiu wazaisazane Technical grade Lit
pvdeUmUSInaTiuiusun gy feil
Cy, G, T, Ty, Gy, G, Ty, Ty, Gy, Gy Ty T,
a1388a18119351U Cy, C, Aaadlen % Relative Percent Different (%RPD) laitiu 3%
%RPD = [(factor max — factor min)/ factor mean] x 100
2.5 N15ANUIUNT Response factor
Response factor = (weigh x purity)/peak area #38 f = (S x P)/Hs
S =t Chlorpyrifos ium'ﬁaza’mmmgm (mg)
P=% mmu%qwésuaqmsmmgm Chlorpyrifos

Hs = Wuwilel peak 909 Chlorpyrifos Tuansazaneunsgu

2.6 NITATUIURT % awsaaﬂqmé Chlorpyrifos Tuansagane Technical grade



Chlorpyrifos content = (Hw x f)/w
Hw = ﬁuﬁié’f peak 984 Chlorpyrifos Tuansagane Technical grade
f = Aady Response factor
w = thves Chlorpyrifos Tuansazane Technical grade (mg)
2.7 1161 % ves Technical grade fiR1uaasldats 10 A mAnedsazle % fudueuves
Technical grade
3. msaTadeuauudunss (Range/Linearity)
3.1 YIAABUYINITIA Range
3.1.1 §3a15 Technical grade finsruiofiduduineou Wilanududusineg 6 anududy
anududuay 1 91 Inedaimdnliiusine Chlorpyrifos ﬂiamqwﬁaqﬁlsﬁf@m (0.25-2.5 mg/ml) laun
6.37, 12.75, 25.51, 38.26, 51.02 uay 63.77 mg adlu Volumetric flask au1m 25 ml Liy Acetone
Uszunm 10 mlwenlfazaredae Ultrasonic bath Uszanar 10 urd arndutandeitellsidud

a v

gaunQiivind UsuuSumsme Acetone wenlidniu ild Vial aua 2 ml

3.1.2 fnansazarenmseulisesdasuainanuutulagluun

3.1.3 Plot N3N TENINAUTUTUVD9A1S Technical grade (N1 x) U Response (WA

3.1.4 finsanteiiiudunss
3.2 ¥1A1 Linearity
3.2.1 deoneududuann Rance Mdudunss 3 aruidudu
3.2.2 3815 Technical grade ins1uiUasifusduiueu Winududu 6 seiu fe 6.37,
12.75, 19.13, 25.51, 31.88uaz 38.26 mg adlu Volumetric flask u1m 25 ml 1A Acetone Uszuey
10 ml wwglagansde Ultrasonic bath Uszanas 10 uid arntuinsndeiislifsuiigungfives usu
USumsae Acetone wenbmnnu dild Vial vuia 2 ml

3.2.3 Anarsarareiwseulisesaauannanuiudutesluuin

3.2.4 Plot N3 INTENINAMUTUTUVDIATT Technical grade (N1 x) U Response (WU

3.2.5 AuaAn Correlation Coefficient (r) tneusieau$ufl r > 0.995
(AOAC Peer- Verified methods, 1993)

4. M5I9@0UAIULLUEN (Precision)



4.1 Repeatability s n13ns1aaeuaulndifssfuszgninedoyafilinsizidn luadaade
HosUfiiRin1s fueaeaieatu luszezinanieitu wanwalusuues % RSD 9ndoyaavuaesnis
VA0S

4.1.1 F9@13019557U Chlorpyrifos 2 g1 Wlgimdnfudusuussana 10 mg ldlu
Volumetric flask 3119 10 ml iy Acetone Uszanas 5 ml welviazanasae Ultrasonic bath Useann
10 Wit ndurhandefisilnsuiigangivies Usuuinsiie Acetone lwenlidniu thld vial aung

Y

2 ml
4.1.2 Fsa36ee1a Chlorpyrifos insiusledidusuiueu Wildseduanududuluganis
4910 3 526U (0.5, 1.0 waw 1.5 me/ml) mnududuaz 10 91lagld Volumetric flask vuna 25 ml iy
Acetone Uszanas 10 ml wehlazanasae Ultrasonic bath Uszanas 10 wiit anndhuthandenallvsy
flgaumaiivies UFuuUSamsie Acetone welidndu 1hld vial vuin 2 ml
4.13 easarangunsgiukaraTaranefiegne (4.1.1 uag 4.1.2) Wedinsevinuiunm

anseengns Chlorpyrifos luansazanesagng

4.2 Reproducibility A® ﬂWimtnaaaummiﬂé’ﬁmﬁ’mwiwﬁaa&aﬁ?Lﬂi’mﬁ%’l Tumdesile
Ve UAnT gmaasuieaiu lutananiiuanetu vhmmeasadudeaiute 4.1

4.3 1A1 HORRAT 989 Repeatability wag Reproducibility Inginausiniseausua Precision
383 AOAC (1993) sousudi < 2 munalagldaunisd 1

HORRAT = % RSD experimental / Predicted Horwitz RSD aunsii 1

AU Predicted Horwitz RSD mnsigns

Predicted Horwitz RSD = 0.66 x 20051929 |§iggin C = concentration ration

5. #379@9U Robustness/Ruggedness

5.1 Robustness nadeuasudInnIsasuaniizasnasiasfiodnszy Inewdsu Oven
Temperature 910 240 tJu 230 °C vinsvaaeatuieInule 4.1

5.2 Ruggedness nadevaaUINNIsUasuAsosiiadiassilneUEey capillary column 310
HP-5 (30 m. x 0.32mm.(ID.),0.25 um, film thickness) U1 HP-5MS (30 m. x 0.25 mm.(ID.),0.25 um,
film thickness) YIA1svaastuLAgIiuTe 4.1

5.3 11A1 HORRAT U84 Robustness wag Ruggedness laglnadgin158ou5UAT Precision U919

AOAC (1993) gausufi < 2 Auanlaeldaunisi 1

6. MINTIVADUAUYNABY (Accuracy)



6.1 wisuasazans Stock Tech Tiiaududuiinuueu (5 me/ml) Tnedsans Technical
orade Tmsrutminiiuuueu Talu Volumetric flask aunm 250 ml Wiy Acetone Usyanas 150 ml
wgnlfagansde Ultrasonic bath Useanal 10 it arnduthundsiislilfsuiigumgives Ufudsinms
A2y Acetone g lALTAU

6.2 w3suasazany Stock Sample lidaududuiiniueu (1 me/ml) Tnedefogi

Chlorpyrifos Trmsmuimiiniiuiueu Talu Volumetric flask u1m 1000 ml wfisl Acetone Useanas 500

a

ml wenlfazanedae Ultrasonic bath Uszanas 10 und aanduthanseislilnbuiiganaiifes U3y
USunsaaY Acetone gl
6.3 a¥ansmunsgiu laswisuasazats 3 seduiaududu 0.5, 1.0 way 1.5 me/ml
ATRUARNYIINITIYU Lae TiUe Stock Tech (5 meg/ml) 2.5, 5 wag 7.5 ml asly Volumetric flask
YU1A 25 ml USulIunnseae Acetone
6.4 wisuasavatewiievA Origin Tne Te a1sazans Stock Sample Usums 10 ml adly
Volumetric flask ¥u1a 25 ml §1uan 10 61 USuUsunsaie Acetone welidniu wdanluaadn
1309 GC Wigufiunsmanmsgiuiledinsizsivi3una Chlorpyrifos
6.5 L@%‘auﬂﬁiazmmﬁamm Recovery
6.5.1 UiUn @1sazae Stock Sample Usums 10 ml aslu Volumetric flask au1a 25 ml
$1uau 30
6.5.2 Ui @138¥any Stock Tech (5 mg/ml) Ui 2, 3 uaz 4 ml asly Sample Origin
10 ml Mp3enl3ly Volumetric flask vuin 25 ml sgsay 10 61 USuUSansie Acetone weildidn
fu wdniludadiedes GO iWsufunsnlesgiuiiediasesivauiunn Chlorpyrifos
6.6 N15UTELHUAT Accuracy 270 % Recovery Imsﬁ’]ﬁw‘%mmmiaaﬂqm‘é Chlorpyrifos 7iv{u
A" Origin Way Spike (6.4 WAy 6.5) NIMIANARLRAZAIUINAT % Recovery lngA1iosagluyie 98-102
% FNLLNATINITRITANEMSUANSTTUSLNMINNTY 10 % Y89 AOAC (1993) ASAIIMANENNTT 2
% Recovery = [(Conc.spike sample — Conc.Original sample)/Conc. added] x100  ddn19

i 2
58ILIA Cﬂ!ﬁ']ﬂll 2557 — ﬁUEJ']EJu 2558

douiviimmeass  veluRnisingiiunisinuns nguiauinsnvaeuiivuazladenisuin

q
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NaN1sALHUY
1. WANISWAILIASNISAATIZH chlorpyrifos
anevangauYesased GC -FID TuieaalfuRnsinglifivn1sinens nguiniuIn1snsIvgey

'
VU av % )

fiyuarUaden1sndn d1nIFuUAsiRILINTNYATAAN 7 NTIYINTINYAT 8571943511 Ae

Column : Capillary, HP-5 (30m x 0.32mm ID, 0.25 pm film
thickness)
Gas flow rate ; Helium (carrier gas) 2 ml/min

Hydrogen 30 ml/min
Airzero 350 ml/min
Split injection ; Split ratio 50:1

Split flow 100 ml/min

Injection volume ; 1y
Temperature : Oven 240 °C
Inlet 260 °C

Detector 260 °C
HANITNAADINUIT Chromatogram 989 Chlorpyrifos halildgyqy 1 Peak sUNIU LaAI31dl

Specification/ Selectivity fint (wdi 1)
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’u;nta File C:\CHEM32\ TR
Sample Name: C1

AT 1 wan Chromatogram ¥asa15azan8u1n331U Chlorpyrifos
2. wan1sUSanasEnseengns Chlorpyrifos
2.1 A1 %RPD U84 Peak area @15azaeansunsgiu C1, C2 daliiiu 3 % (#157197 1)
2201 % miaaﬂqwé Chlorpyrifos luansazane Technical grade fidnadevindu 98.02 %
(57971 2)
3. Wan1snIvdauYawaInTiauazauluidunse (Range/Linearity)
3.1 N1IMT2989UY9999n157A (Range) &A1 0.25-2.5 mg/ml A1 Correlation coefficient (r)
Winffu 0.99996 (NausiAsgIL > 0.995) FaAN51eil 3 LaznIwdt 2
3.2 msnsraaeuaududunse (Linearity) fiannandi 0.25 - 1.5 mg/ml
16" Correlation coefficient (r) Winfiu 0.99998 (1NausiNATFIU > 0.995) FaM5147 4 wazn il 3

ANT197 1 N15UsELluen %Relative Percent Different (%RPD) Y99a17117551U Chlorpyrifos

std. mg. peak area average %RPD
C1 10.01 130.80

130.38 0.652
C2 10.02 129.95
C1 10.01 131.00

130.73 0.421
Cc2 10.02 130.45
C1 10.01 131.05

130.93 0.191

c2 10.02 130.80




C1 10.01 132.30
131.83 0.721
2 10.02 131.35
C1 10.01 132.25
131.95 0.455
2 10.02 131.65
AT 2 Aade % miaaﬂqmé Chlorpyrifos Tugnsagany Technical grade
d198a18 Technical grade % Technical grade
T1 98.30
T2 98.24
T3 96.32
T4 98.55
T5 97.97
T6 98.04
T7 98.20
T8 97.88
T9 97.91
T10 98.85
Mean 98.02
SD 0.64
AN5197 3 F29U09N5 TR (Range) AaduT 0.25-2.5 me/ml
AULTUTU (mg/ml) Peak area level
0.25 34.85 1
0.5 68.58 2
1.0 137.26 3
1.5 207.72 4
2.0 274.69 5
2.5 350.40 6

12
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)3\CHLORPYRIFOS .M

A1di 2 uans Calibration curves 9299930153 (Range) @15 Chlorpyrifos 6 level (0.25-2.5
mg/ml)

a1519% 4 Aududunss (Linearity) Anandudi 0.25-1.5 meg/ml

ALTLTY (Mmg/ml) Peak area Level
0.25 35.22 1
0.50 68.58 2
0.75 103.94 3
1.00 135.73 4
1.25 170.51 5
1.50 204.70 6

Method C:\Ch

AT 3 wans Calibration curves A dudunss (Linearity) @15 Chlorpyrifos 6 level (0.25-1.5

mg/ml)



4. WNaN1IATIVEBUAMULLUEGN (precision)

4.1 Wan151" Precision 1ngRTI9@aUuN1INIUGN (Repeatability) 1 3 AMIILTU (A1571991 5)

A157199 5 WesFuATATIanUINNITMIUGT (Repeatability) 1 3 ALty

14

ALY 0.5 mg/ml

ALY 1.0 mg/ml

ALTNTY 1.5 mg/ml

N dwin (mg)  %ieTenu v (me)  %ieTanu i (me)  %RTIany
1 31.28 39.53 62.61 39.42 93.85 39.61
2 31.62 39.27 62.72 39.44 93.89 39.95
3 31.79 39.83 62.76 39.39 94.03 39.40
4 31.99 39.34 62.81 39.35 94.04 39.64
5 31.01 39.55 62.82 39.28 94.12 39.86
6 32.06 39.51 63.09 39.47 94.12 39.74
7 32.27 39.29 63.19 39.47 94.25 39.92
8 32.32 39.04 63.42 39.46 94.31 39.65
9 32.80 39.10 63.90 39.54 94.57 39.72
10 32.88 39.20 63.90 39.34 94.59 39.75
Mean 39.37 Mean 39.42 Mean 39.72
SD 0.23 SD 0.07 SD 0.15
%RSD 0.58 %RSD 0.19 %RSD 0.39

N13959988Y Precision egluguved Repeatability i n13nsiageuanulnaiAgiuseniing

19 Aa ¢ 5 = v & 1
GUE’JHa‘Vl'JLﬂiqgﬁgﬂq‘dﬂuﬂﬂ\n\laiuzﬂsll@ﬂ % RSD fﬂ']ﬂsU?JQJuaV]QWQJﬂGU@Qﬂqﬁ‘ﬂﬂaa\ﬂﬂﬂqﬂx‘iu

Mean = 39.50, SD =0.15

n1sUsziium precision Inglyd HORRAT;

%RSD (experimental)

A1 Predicted Horwitz RSD msigns

Predicted Horwitz RSD

HORRAT

HORRAT

(SDx100)

Mean

0.384

% RSD experimental

Predicted Horwitz RSD

0.66 x 20051020 3ig (Concentration ration) la@1 = 0.40

0.66 X 2(1—0.5 log 0.40)

0.384

1.515

1.515
0.25

9INn3NAABIM Precision flagluguues Repeatability 161 HORRAT = 0.25



4.2 wan13% Precision 1n8n319@0uN13%11%91 (Reproducibility)?l 3 AL UTY (115797 6)

A1519% 6 Wesiudiingiany 7 3 AUty 31nnsviga (Reproducibility)

15

n AULTNTU 0.5 mg/ml AULTUTY 1.0 mg/ml AN 1.5 mg/ml
i (mg)  %finTrany Yo (mg)  %fimIamny i (mg)  %fnTIany

1 31.26 38.62 62.66 38.71 93.86 38.96
2 31.27 38.85 63.04 38.90 93.97 38.89
3 31.50 38.54 63.13 39.25 93.97 39.01
4 31.83 38.68 63.22 38.87 94.02 38.89
5 31.83 38.45 63.29 39.10 94.03 38.67
6 31.92 38.71 63.30 39.20 94.34 38.72
7 31.96 38.62 63.48 39.20 94.52 38.80
8 32.53 38.68 63.53 39.19 94.64 38.84
9 32.72 39.24 63.57 39.00 94.65 38.45
10 32.74 38.67 63.57 39.06 94.89 38.38

Mean 38.70 Mean 39.05 Mean 38.76

SD 0.21 SD 0.17 SD 0.20

N13M31980Y Precision M19g/luguvas Reproducibility fia N13nsIaaeuaalnalAgiusening

1%

ToyanIATE R BuanIHaluguvet % RSD 31NTayanInanuein1snAaesdImeIsnIsIAYL 1aannns

Mean = 38.84, SD = 0.19

nsUsziuAn precision Iaglyd HORRAT;

[

NAABIATILIN 10 U ARG

£l

%RSD (experimental)

A1 Predicted Horwitz RSD msigns

Predicted Horwitz RSD

HORRAT

HORRAT

(SDx100)

Mean

% RSD experimental

Predicted Horwitz RSD

0.66 x 20051020 3ig (Concentration ration) la@1 = 0.40

0.66 X 2(170.5 log 0.40)

0.49

1.515

1.515
0.32

MNNITINATBIN Precision ﬁagﬂugﬂmaq Reproducibility 16f1 HORRAT = 0.32

5. WaN19M39388U Robustness/Ruggedness

0.49
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5.1 HAMTI3@8Y Robustness 3nMsUTuanzveunIed lngiudgugumagil Oven 30

240 °C 1fu 230 °C (51991 7)

] s & oo a I
A1 7 LUDSLTUANATIANUINNAITATIVEBU Robustness 91 3 AULYUVU

n AULTNTU 0.5 mg/ml AULTNTY 1.0 mg/ml AULTNTY 1.5 mg/ml
dwiin (mg)  %fmsaanu  dwith (mg)  %fimsianu  wmdn (mg) % AirTaany

1 31.28 38.64 62.61 38.93 93.85 38.74
2 31.62 38.43 62.72 38.64 93.89 37.99
3 31.79 38.96 62.76 38.79 94.03 98.11
4 31.99 38.69 62.81 38.37 94.04 38.53
5 32.01 38.45 62.82 38.54 94.12 38.58
6 32.06 38.43 63.09 38.01 94.12 38.34
7 32.27 38.37 63.19 38.01 94.25 38.84
8 32.32 38.21 63.42 38.22 94.31 38.72
9 32.80 38.36 93.90 38.27 94.57 38.15
10 32.88 38.70 63.90 38.59 94.59 38.55
Mean 38.52 Mean 38.44 Mean 38.46

SD 0.21 SD 0.30 SD 0.28

N137319480Y Precision agluguuas Robustness Ao n1snTIvdeuAdlnalAgaiusEning

1% aa ¢ 5 v & A
%@;ﬂa‘w’sLﬂﬂz‘lﬁ‘?ﬂ"?j\‘]l,l,ﬂmmaiugﬂ%aﬂ % RSD f\]']ﬂ?]@%ﬁﬂﬂ“ll@%@ﬁﬂﬁi%@a@q Iﬂﬂﬂ’]iL‘UaEJu qmwﬂﬂi

Oven 910 240 °C wu 230 °C lape

Mean = 38.47, SD = 0.26,

n1sUsziium precision Inglyd HORRAT;

%RSD (experimental)

i

A8 Predicted Horwitz RSD msigns

Predicted Horwitz RSD

HORRAT

HORRAT

(SDx100)

Mean

a

Y

= 0.68

% RSD experimental

Predicted Horwitz RSD

0.66 x 20051020 3ig (Concentration ration) la@1 = 0.40

0.66 X 2(170.5 log 0.40)

0.68

1.515

= 1.515
= 0.45

INMIMARBIM Precision flagluguves Robustness A1 HORRAT = 0. 45
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5.2 NAN13MTI9@9U Ruggedness INN1TNAADIRIEIoNISIUABULATaATIZIAAN capillary
column HP-5 18y HP-5ms (1.D 211 0.32 mm Ju 0.25 mm) (A151991 8)

] s & oo a I
A998 LUBSLTUANATIINUINNAITNTIVEDU Ruggedness N 3 AANUVUIU

n AUTNTU 0.5 me/ml AULTNTY 1.0 mg/ml AULVNTU 1.5 mg/ml

dwin (mg)  %fimsiany v (mg)  %fmsaany  ymdn (me) %7IM5IINY
1 31.28 38.63 62.61 39.59 93.85 39.30
2 31.62 38.40 62.72 39.12 93.89 39.54
3 31.79 39.21 62.76 39.27 94.03 39.38
4 31.99 38.98 62.81 39.23 94.04 39.15
5 32.01 38.37 62.82 39.35 94.12 39.54
6 32.06 38.64 63.09 39.22 94.12 39.46
7 32.27 38.44 63.19 39.22 94.25 39.43
8 32.32 38.53 63.42 38.84 94.31 39.17
9 32.80 38.10 63.90 39.45 94.57 39.27
10 32.88 38.86 63.90 39.26 94.59 39.26
Mean 38.61 Mean 39.26 Mean 39.35
SD 0.31 SD 0.19 SD 0.13

13091948 Precision 78g/luguvas Ruggedness Aa N15AsIaaauaulndiAgaiusening

v aa ¢ 5 v & N « =
GUEJ%@‘V]'?JLﬂiqgﬁ‘m%\ulﬂﬂﬂmaiuzﬂm@ﬂ % RSD 7\]']ﬂaﬂaﬂﬂamﬁﬁﬂﬂsﬂaﬂﬂ']TV]@a@\ﬂ@ﬂﬂqilﬁﬂaﬂuwﬂiaﬂuﬁ

-

AAs1g997n capillary column HP-5 WO HP-5ms lgiRneadl

Mean = 39.07, SD = 0.21, %RSD (experimental) = (SDx100) = 0.54
Mean
nMsUszLlUA precision 1aald HORRAT; HORRAT = % RSD experimental

Predicted Horwitz RSD
A0 Predicted Horwitz RSD mnsigns

Predicted Horwitz RSD 0.66 x 20051020 3ig (Concentration ration) la@1 = 0.40

- 0.66 X 2(170.5 log 0.40) = 1515
HORRAT = 0.54 =0.36
1.515

INNTNAABINT Precision ﬁa&ﬂugﬂmm Ruggedness 1AM HORRAT = 0.36



18

6. Namimwaaummgﬂ(ﬁm (Accuracy) n15USELIUAT Accuracy 271 % Recovery Tagnsinmn
Usunauansoengud Chlorpyrifos Mdumn Origin waz Spike inmAadsLazAIwIuA1 % Recovery Tng
A19990g UL 98 -102 % AUNMUIINITHANTUEWMTUAINIUTUIUNINNTT 10 % V83 AOAC (1993)

(miwﬁ 9)

A19991 9 SoUazNIIATIANU (% Recovery) U83 Chlorpyrifos

Al content (..mg/25ml)

conc.added conc.added conc.added

(10.20 mg/25ml) (15.30 mg/25ml) (20.41 mg/25ml)

Origin Spike  Added  Origin  Spike Added Origin  Spike Added
9.39 19.54 10.20 937 24.89 1530 9.43 30.20 2041

—_

2 9.56 19.66 10.20 956 2499 1530 9.49 30.00 20.41
3 9.41 19.56 10.20 939 2495 1530 9.55 30.04  20.41
a4 9.48 19.56 10.20 9.41 2475 1530 9.47 29.93  20.41
5 9.43 19.52 10.20 939 2481 1530 9.44 29.86  20.41
6 9.45 19.47 10.20 9.43 2465 1530 9.39 29.51  20.41
7 9.38 19.52 10.20 933 2475 1530 9.51 30.20 20.41
8 9.41 19.49 10.20 930 2473 1530 9.53 30.33  20.41
9 9.44 19.60 10.20 9.40 2497 1530 9.48 30.24  20.41
10 9.41 19.52 10.20 939 2490 15.30 9.53 29.72  20.41
Mean 9.44 19.54 10.20 9.40 2484 1530 9.48 30.00 20.41
SD 0.01 0.0028 - 0.01  0.0047 - 0.01 0.0085 -
%RSD 0.06 0.01 - 0.08 0.02 - 0.06 0.03 -
%Recovery 99.10 100.93 100.54

dsunan1saiiuu

[

1. 9nNM3AN®1IBN1IMTI9ATIZI Chlorpyrifos Taeta3ed GC-FID Taanzivunzaunsil
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Column : Capillary, HP-5 (30m x 0.32mm ID, 0.25 pm film thickness)
Gas flow rate ; Helium (carrier gas) 2 ml/min

Hydrogen 30 ml/min

Air 350 ml/min
Split injection ; Split ratio 50:1

Split flow 100 mU/min

Injection volume ; 1l
Temperature : Oven 240 °C
Inlet 260 °C

Detector 260 °C

ra

an12gAlanuan Chromatogram U949 Chlorpyrifos il &y ey e Peak SUNIU WaAMII13

Specification/ Selectivity 71
2. yhnansraeunldlduesiBlinsed naeglunasifisauiuld feil

2.1 Range %30 USinamesansiilivaaeuanunsaiinszsilioglutig 0.25-2.5 mg/ml

2.2 Linearity %38 Auduiussening Response fuUSumuvesansinsinseinaaeuanansa
¥il¢f fiAn Correlation coefficient (r) Wiffu 0.99998 nausieau¥uT r > 0.995 (AOAC, 1993)

2.3 MIATIAAY Precision luguues Repeatability wag Reproducibility lafn HORRAT winfiu
0.25 uaz 0.32 MUAIWTU nasinseausuA Precision wos AOAC (1993) sausu < 2 feiu Ja3asnzet
Chlorpyrifos T¥nan15neageu Precision @&ﬂummsﬁﬁaau%ﬂé’

2.4 MINTI9A0Y Precision Tuguves Robustness wag Rugedness baein HORRAT winfiu 0. 45
W8T 0.36 AUSINU INTN158BUTUAN Precision ¥09 AOAC (1993) 8ausu < 2 fatu 3531A5129%

Chlorpyrifos linan1snagey Precision agluinausineeusule

2.5 N15MTIVEBU Accuracy U99I5nN1591NA % Recovery AU 100.19 % d11suasnd

(%
0y

USuauannnda 10% tnausl AOAC (1993) agludag 98 -102% Aetiu 3533189 Chlorpyrifos Tina
NISNAEBY Accuracy ag"lumm%ﬁﬂam%’ulé’

3. anmsmedey 7 wndweinuirhunusisuanmmnniived fdunanisneassdldaninsn
dlUlH0uIB e sgiudimdvimazinaaoy A1 % arsoengnivesndnfausiaisfidanuag

'
U a v v a

Chlorpyrifos eeUfjURNsingifiumanens dindenasinunisnensonn 7 a51ugssnd o
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Table 1: tneuwin15uRU5U recovery

% Active/impurity content A acceptable mean recovery
>10 98 -102%
>1 90 -110%
0.1-1 80 - 120%
<0.1 75 - 125%

AOAC Peer- Verified methods Program (1993)

Table 2: Expected precision (repeatability) as a function of analyte concentration



formula

22

Analyte, % Analyte ratio Unit RSD, %
100 1 100% 1.3
10 10 10% 1.9
1 1072 1% 2.7
0.01 107 0.1% 3.7
0.001 107 1 00 ppm 53

(mg/kg)

AOAC Peer-Verified Methods Program (1998)

Table 3: Predicted relative standard deviation of reproducibility (PRSDg)

Concentration (C)

Mass fraction (C)

PRSDg, %

100%

1%

0.01%

1 ppm

1.0

0.01

0.0001

0.000001

Definitions and Calculations of HorRat Values from Intralaboratory Data,

HorRat for SLV.doc, 2004-01-18

Reproducibility relative standard deviation calculated from the Horwitz
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