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3. Yamsneaas 1.5.5  : a5vdeumuldlavedisinseiingiiiunisinuns diazinon
: Method Validation of diazinon in Pesticide Formulations

4. Anzganiiuany

fain1sveaes L WAL asedeu nqudTeingiiiynisinuns auu.
A3 L UEEA AAe naUdTeingiiynsinens aun.
5. UNARgD

nsnsnaeumuliliveiiinmeianseengns diazinon lundndnsiansindausas gnane
60% W/V EC aaematin Gas Chromatography (GO) Tnuiidansiadusiia Flame ionization detector
(FID) fauafiaai3nedutl DB-5 (30 m x 0.32 mm (id.) 0.25 um film thickness) 14 He 1uufiadn
§nsnnslua 2 mU/min gamaiireduiiizusuil 220 °C guvalinnsda 250 °C gumgiidangaadu 250 °C
Tnuanasin Split ratio 50 : 1 USunanisin 1 ul 33naaeud WkanisvadeudSunaans diazinon 713
Fra7itfuLdunse (Linearity) Tugasaaandudu 0.2-3.0 me/ml 1§ Correlation coefficient (r) winffu
0.99993 TiA919n15149711 0.3-2.5 mg/ml 1a@1 Correlation coefficient (r) 11U 0.99992 Lnausi
gauFu AOAC A1 1 2 0.995

N1INTIVADUAIULNY (Accuracy) U99UTH184@NT diazinon Lﬁaﬁaﬁmmﬂ % Recovery MU
99.9 101.2 ua¥ 99.9 MUAIRU NEUNEEUTU AOAC % Recovery Wiy 98 - 102 %

NsMAOUAN Precision Usyhiuiuu Repeatability finunududu 0.5, 1.0 uaz 1.5 fadnduse
$addns leA1 HORRAT 1inAU 0.420 0.401 Wag 0.378 UszLiiuluy Intra-laboratory Reproducibility
16A1 HORRAT 71U 0.488 0.426 way 0.430 A1 Ruggedness/Robustness taA1 HORRAT iy
0.582 0.535 Way 0.386 Nadiuausu AOAC: HORRAT < 2 91nn15Us2tUNaNISNA@UNISILAD TR
ogflunausioousuld annsndiBdluldduitunsgulunsmselesedldilinetesgignies uay
wiug vausulaluszdvaina

A Gas Chromatographic (GC) method using Flame lonization Detector (FID) was
developed and validation for quantitative determination of 60% W/V EC diazinon content in

insecticide pesticide formulations. The analysis was carried out on column DB-5 (30 m x 0.32



mm (id.) 0.25 pum film thickness). The conditions using helium was 2 ml/min, Oven temperature
220 °C, Detector temperature 250 °C Injector temperature 250 °C, Split ratio 50:1 and Injection
volume 1 pl. The validation presented the concentration of linearity from 0.2 to 3.0 mg/ml
(correlation coefficient 0.99993), the concentration of working range from 0.3 to 2.5 mg/ml
(correlation coefficient 0.99992) AOAC accepted for r > 0.995

Accuracy was defined by % Recovery was 99.2 100.9 100.0 (AOAC accepted the %
Recovery as 98-102%), precision was estimated the concentration level 0.5 1.0 1.5 mg/ml by
Repeatability with the HORRAT as 0.327 0.335 0.374 and Intra-laboratory Reproducibility with
the HORRAT as 0.325 0.408 0.386 and Ruggedness/Robustness with the HORRAT as 0.456 0.376
0.265 (AOAC accepted the HORRAT < 2) The result obtained in this parameter was acceptable,
this method can be used as standard method for determined the accuracy and precision of the
analytical results is the International level.

6. AN

asidauaas diazinon Wuansnguosinilueaiesa winligndy fdemaniiniu 1UPAC 1Tu
0,0-Diethyl  O-[4-methyl-6-(propan-2-yUpyrimidin-2-yl]  phosphorothioate ansienldiuatng
WNIANE TR IUMIINYRS UavaNsTNEY N1TIeTIiUSMasEeNgYs diazinon T3RNIRSEIL
MU CIPAC Handbook Vol.1A lagmisdasienimewelln GC ldaeduuumnigluussyme 10%
silicone DC 200 Fspeduiuiiifidusiugudnansuualug viliszdvsammsuonanslifvinuadia
anedu

Feiuauide djsiasWmunisiineed elimusaunazasnndoafuiniosiofiiily
U URn1s laeanliunisnsivaeunuldlaivesisnaaau (Method Validation) vesnadeniaun
diazinon 60%W/V EC flanunsalvnansiinseiindedie gndes uwiudh seusuldluszduanna
7. 3/ANLUNS
gunsaluazasiad

1. A394 Gas Chromatograph (GC) f#n193uniia Flame lonization Detector (FID)

2. peduuvila Capillary nglundausme 5 % phenyl methyl siloxane (DB-5) A13817 30
wns vnaduiugudnanely 0.32 Tafuns Anuvuvesiau 0.25 tulaswns
\3estaiBon 4-5 fuvus fiinunisaeulieu
1IAURS wardhun (class A) Tirunsaeuliiey
#1311M551U diazinon mmu%qw’é 98.9%

A15L9UYU diazinon 95% min. Tech.

NS R W

f10819NANN NV diazinon 60% W/V EC



8. Acetone AR grade
9. Ultrasonic bath
w/NS
1. mInsrdauliinaiiviueuvasaisitudy diazinon

1.1 nsUSuRsEn1IzLAsee GC-FID

Capillary column : DB-5 (30 m x 0.25 mm (i.d.), 0.25 pm)
Oven temperature : 220 °C
Injector temperature  : 250 °C

Detector temperature : 250 °C

Split injection : Split ratio 50 : 1
Carrier gas : Helium 2.0 mU/min
Injection volume 21l

1.2 Malw3suansaganeuInssy diazinon InsdeansTiiiusinuaseengrdesisas 10
fladn%a (= 2.0 fadnda) S1uIuLE AL 2 91 (Ca,Co) adturindnusuinsaunn 10 Jadans avangnae
acetone WEIMALUITUAY ultrasonic bath 5 W17 USUUSUInsAIE acetone

1.3 mswieuansavanevesansidudu diazinon Tnedsansidudu Wiuinuanseengnd
a8n9ay 25 Tadanu (+2.0 Tadny) Swaueteay 10 97 (TC,-TCyo) asluvindnusuinsaun 25
Jadans axa18y acetone WHIMANNUAIY ultrasonic bath 5 W% YSuUSuInsale acetone
1.4 mMy3nansazansdnades GC-FID lngRnansasaeuInIgIu C, wag Cg dauiunanes
ads aulgen response factor wagliiiu 1 %
1.5 ﬂﬁﬁwmmﬂ%mmmiaaﬂqwé diazinon lugns
f = SxP/H
ﬂ‘%mmmiaaﬂqw‘é (% W/W) = f,, x Hy
W
Tagfi S = 511/1%3'13%1@5;@114 wiheuliadniuy
P = mmu’%am%aamammgm meadu %
Hs = Muflléfiavesansazaneuinsgu
W = thdnansavanevesansidudu mbeduliaansa
for= ﬂ"n,aé"a response factor Guaqa'ﬁazawmmgmﬁu’a 2 %’1
Hy = Nl Ffinvesansazansvesansidudy
2. psasradaunuldldUSunaEseangws diazinon 60%W/V EC

2.1 MsnsdeurIsANUdudunss (Range/Linearity)



2.1.1 #329@0UA" Linearity

6 & 6 !

2.1.1.1 Faansidudu diazinon insuiesidudutiueu aseuaguarmdutu
29NSINU 6 AN Ap 0.2 0.5 1.0 1.5 2.0 3.0 Hadnsuneliaaans avangnie acetone
2.1.1.2 Yriasavaredndiaies GC-FID wouanisaiesniude 1(1.1)
2.1.1.3 1ANTINIETUINANUINTUVDIETAZaY diazinon (WAL X) AUAT
response (LU Y) RansagamnuluLdunss
2.1.2 A1 Working Range
2.1.2.1 denanududuiidudunss 3 saseududuainte 2.1.1 Weglura
TnatAsensTdeauase anududy 0.30 0.50 1.00 1.50 2.00 2.50 ladnsuneiiaddns avansuazusu
U3unseiy acetone 3ndua3es GC-FID
2.1.2.2 MANSINTENINANUTIUTUYBIE5AaLae diazinon (Wnw X) Auan
response (WA Y) fiaglaan correlation coefficient (1) > 0.995
2.2 NMSATIABUANULIY (Accuracy)
2.2.1 M9MI8YN Stock @5a¥aeURIESIUNTY diazinon ﬁwawmmu‘%@m%‘
NI L‘ﬁ'aﬁﬂ standard calibration curve
2.2.1.1 W3ey stock vesasdudu diazinon finnnudiudy 5.02 fadnsuse
fladdns Inodeusua 567.8 Hadnsu Tdaslufninesouin 100 3adans avaesiy acetone WKL
nT1enT0IguININUTINAT 100 faddns ndadae acetone naneqads welidniudeindes ultrasonic
bath 5 U191 azanelazrUSuUSuIRIAIY acetone
2.2.1.2 Ywnansarareannde 2.2.1.1 YSu1ms 1.0 2.5 5.0 7.5 wag 10.0
Jadans aslurininusuinsvunn 25 Jadans USuusunsaie acetone Wweligiu ddrsazaean
Aedes GC-FID
2.2.2 MIMIPUEITAYANY stock sample
FanAnSaat diazinon % WA EC Usunas 1674.1 fiadndu ldasdludninasvuia
100 §adans ava1umg acetone WHIUNTIUNTBIFVINIAUTUIAT 1,000 Taddns wenlinfuae
,A384 ultrasonic bath 5 Wit Udeslriansazaneuiuiiinggaumnilivies Uiuuiinnssneg acetone
2.2.3 nswwseNansazaly original sample
Ynarsazane stock sample 099 2.2.2 Usuas 10 fadans asluudazwin
SaUSunasuunn 25 §adans $11U 10 91 USuUSInsie acetone wenlsidntu wazuusldvn vial
yun 2 fadans thansaratedndnnies GC-FID laa O

2.2.0 ANSMIEUAITAZAY stock UBIANTALANULUNTY



Feansiduduusuin 1,265.1 fiadndu Tdasludninesvuin 100 fiadans
A2a18#IY acetone MHUNTIINTOIFVINTAUTUINT 250 Faddns welridrfuselnies ultrasonic
bath 5 w9l UaeelviansavanguTuiiingenmaivies USuuTunsele acetone
2.2.5 MIwsvuasazane fortified sample
11 fortified sample lnaTiUnansazaie stock VoIa1519UTU diazinon 91T
2.2.1.1 U31705 2.5 5.0 way 7.5 Jaddns muadsu asluriniausuinsauin 25 Haddns Afl matrix
U315 10 fiadans mnududuas 10 61 aadiedes GC-FID lgan F
2.2.5 M3UszIliuA1 accuracy 110 % Recovery
% Recovery = F-0x 100
C
dlo F fie Usinaans Tuansazane fortified sample (Un./2544.)
O A Usuauans Tuansazane original sample (1n./254a.)
C Ao USuneu added sample (1n.)
A1ANLIY FBalel % Recovery aglurig 98 — 102 anunaust AOAC
2.3 NSATIRABUAINITIES (Precision)
Uszaiiuaudieswuu Repeatability (M3¥197) uae Intra-laboratory reproducibility (113
g1 sheunan) Tnedduneusisi
2.3.1 MSMUUATALANYVBIESLUNTU diazinon ﬁmawmmu%qmélmuau Wiavi
standard calibration curve
2.3.1.1 wisen stock vesasiudu dfunsunazaududunade 2.2.1.1
2.3.1.2 Uinansaraneannde 2.3.1.1 Usu1ns 1.0 2.5 5.0 7.5 uaz 10 Jadans a9

TuvriminUsuinsaunn 25 $adans USuusu1eseie acetone we by agle standard calibration

curve AMUWNTU 0.2 0.5 1.0 1.5 wag 2.0 Haansusaliadans Ua15ava1e2ni1ased GC-FID

2.3.2 NNSMTEUENTALANFIBE19Y8INANAMI diazinon 60% W/V EC
Faudn Tt diazinon 60% WA EC g liiduiloifendu Usunm 20, 40 way 60
faan3y (= 5.0 Jadndu) SuaumuELduay 10 91 asdluriatnusunsun 25 Jadans avany
8 acetone USUInS 15 Haddns welazUsuusuinsaie acetone
233 Ainszinuunaanseengud diazinon Wisuifisufuaududuves standard
calibration curve 98 2.3.1

2.3.4 MIAMUIUAIANUTES MEN15UTEEINAT HORRAT Anugns ¢ail



HORRAT (Horwitz’s ratio) = % RSD #Aldanmsiasien

Predicted Horwitz RSD 91nvge))
dlo % RSD (relative standard deviation) = SD x 100
X
Predicted Horwitz RSD = 0.66 x 210105
C fD 9NTIEIUAUTLTUVDY analyte
2.4 NMINTIVEDUAULTS Robustness/Ruggedness
Mnsdsuedesiiednedemils Waedutudadertu suiunisniu precission

STELLIA LNOU AAIAN 2557 DafBu ey 2558
anuiiiinimases
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8. NALAZIANTAINANITNAGDY
nsnsavaeuaaliliuesisiinsedt iemuiunaanseongnd diazinon Tundnsusiaisiidn
w189 diazinon 95 % min. Tech. Wisufuansazaeannsgiu Iirindesesas 99.2 %W/ W
A5001nN15ANUTULEURTS (Linearity) 98935315189 diazinon WU H¥29aududunss
ATOUARNAIUTUTY 0.2 - 3.0 HadnTusdeliaddns wudn UA" correlation coefficient ® i1y
0.99993

ada

M51980UYINITIFI1U (Working Range) ¥9435tAS134 diazinon Tugi9asiduduy 0.3 - 2.5
fiadnfusoliadans flasounquarenisldemdnass nudn fien correlation coefficient ® Wiy
0.99992 inNauEaNFUNINNINTFIU AOAC FAa3llan r > 0.995

A3ATIVEOUAIAINLLIY (Accuracy) Timnududu 3 seduaes diazinon #e 0.497 0.995 waw
1.494 fiadn3urefiadans $1uan 30 81 A1 % Recovery WU 99.9 101.2 wag 99.9 (A15197 1)
sunaueiBauTURANASEIL AOAC MUt % Recovery Wity 98 - 102 A1AdsMsluIt 3 Seduadm
duduannsnaseunquiisildnunsiiesgivinaasesngys diazinon

N130159988UAIMLTIBS (Precision) UsziiuuuU Repeatability finanandudu 3 szduves
diazinon #® 0.5 1.0 uaz 1.5 Jaandusiefiadans s1uIneewas 10 91 TiA1 HORRAT winifu 0.420
0.401 way 0.378 (miwﬁ 2) Useiliuluy Intra-laboratory reproducibility fimududu 3 sedures

diazinon @8 0.5 1.0 waz 1.5 JadnSuseiiadans 31U 10 91 1aA1 HORRAT winfu 0.488 0.426

wag 0.430 (AN5797 3) FIHANITNAFBUNIULNTINTEELTUAY AOAC #asld@1 HORRAT < 2



NM5RSI9@8UANLTS (Robustness/Ruggedness) NAULTNTY 3 SeAUvBY diazinon Aa 0.5
1.0 wag 1.5 faansusieiaaans s1uau 10 91 1A HORRAT winiu 0.582 0.535 wag 0.386 (A15797 4)
FeManIINAERUNILINNTINSEENT UL AOAC dasleA1 HORRAT < 2

A151991 1 N1SASI80U % Recovery vYosUsunal diazinon

Number Active ingredient content (mg/25 ml)
At dusT AU ANULLTUTEAUNANY ANULLTUTEAUES

Origin | Spike | Added | Origin | Spike | Added | Origin | Spike | Added
1 10.31 23.01 12.54 10.31 35.57 25.09 10.31 47.94 37.65
2 10.31 22.99 12.54 10.31 35.65 25.09 10.31 a47.71 37.65
3 10.31 22.60 12.54 10.31 35.69 25.09 10.31 48.15 37.65
4 10.31 23.02 12.54 10.31 35.74 25.09 10.31 47.86 37.65
5 10.31 22.70 12.54 10.31 35.75 25.09 10.31 47.51 37.65
6 10.31 22.65 12.54 10.31 35.63 25.09 10.31 48.06 37.65
7 10.31 22.83 12.54 10.31 35.66 25.09 10.31 48.13 37.65
8 10.31 22.88 12.54 10.31 35.42 25.09 10.31 48.13 37.65
9 10.31 22.82 12.54 10.31 35.78 25.09 10.31 47.92 37.65
10 10.31 22.88 12.54 10.31 36.19 25.09 10.31 47.84 37.65

% Recovery 99.9 101.2 99.9

A1999 2 NIIATIVEABU Precision Uszliluluy Repeatability voUsu1ad diazinon Tundnda

Number Conc™0.5 mg/ml) Conc™1.0 mg/ml) Conc™(1.5 mg/ml)
Wt. of Al. Content Wt. of Al. Wt. of Al.Content
Sample % (W/W) Sample (mg) | Content % | Sample (mg) | % (W/W)
(mg) (W/W)
1 19.3 59.14 39.7 59.42 60.2 59.24
2 19.9 59.22 39.9 59.17 60.4 59.44
3 23.9 58.96 40.3 59.65 60.9 59.00
a4 25.0 59.05 40.6 58.99 61.1 59.04
5 20.6 59.78 40.8 58.94 61.9 58.55
6 20.7 59.25 41.0 58.74 62.2 59.54
7 20.7 59.12 414 58.49 62.4 59.14
8 20.9 58.91 42.4 59.07 62.5 58.94
9 21.5 59.99 434 59.24 63.0 59.00
10 217 59.57 43.1 59.35 64.7 59.61




A19199 2 NMIMTIVEBU Precision Uszliluluy Repeatability vo3Usu1ad diazinon Tundnsdas (sie)

Number Conc™(0.5 mg/ml) Conc"(1.0 mg/ml) Conc"(1.5 mg/ml)
Wt. of Al. Content Wt. of Al. Wt. of Al.Content
Sample % (W/W) Sample (mg) | Content % | Sample (mg) | % (W/W)
(mg) (W/W)
Mean - 59.29 - 59.10 - 59.15
SD - 0.3563 - 0.3385 - 0.3192
90RSDeyp,. - 0.601 - 0.573 - 0.540
Horwitz - 1.429 - 1.429 - 1.429
HORRAT - 0.420 - 0.401 - 0.378
a1579fl 3 N139FI9E8U Precision Usziiiuuuy Intra-laboratory Reproducibility ¥83U3u1 diazinon
Number Conc™0.5 mg/ml) Conc™(1.0 mg/ml) Conc™(1.5 mg/ml)
Wt. of Al. Content Wt. of Al. Content Wt. of Al.Content
Sample % (W/W) Sample % (W/W) Sample % (W/W)
(mg) (mg) (mg)
1 19.3 59.27 39.9 59.41 60.4 59.54
2 20.3 58.05 40.3 59.10 60.6 59.33
3 20.5 59.11 40.6 58.80 60.7 59.32
a4 20.6 59.15 40.8 58.69 62.0 58.99
5 20.7 59.09 41.4 59.00 62.2 58.71
6 20.9 58.90 42.4 59.18 62.4 58.87
7 21.0 58.86 43.1 59.44 62.4 58.77
8 21.5 58.48 44.3 59.02 62.5 58.39
9 21.7 58.58 44.3 59.71 62.6 58.60
10 22.3 59.39 43.4 59.76 64.7 58.78
Mean - 58.88 - 59.21 - 58.93
SD 0.411 0.361 0.363
9%RSDexp. 0.698 0.609 0.615
Horwitz 1.429 1.429 1.429
HORRAT 0.488 0.426 0.430




A19199 4 NM1IMI9E8U Robustness/ Ruggedness 983U3uNe diazinon Tundnsiua

Number Conc™0.5 mg/ml) Conc™(1.0 mg/ml) Conc™(1.5 mg/ml)
Wt. of Al. Content Wt. of Al. Wt. of Al.Content
Sample % (W/W) Sample (mg) | Content % Sample | %
(mg) (W/W) (mg) (W/W)
1 19.3 59.81 39.7 59.23 60.4 59.54
2 19.9 58.57 39.9 59.66 60.6 59.33
3 20.5 58.74 44.3 59.94 60.7 59.32
4 20.6 59.25 40.6 59.03 62.0 58.99
5 20.7 59.18 41.0 59.10 62.2 58.71
6 21.0 59.74 41.4 58.51 62.4 58.87
7 215 59.82 42.5 59.72 62.4 58.77
8 21.7 59.59 42.5 58.93 62.6 58.60
9 22.1 58.79 43.1 59.80 63.0 58.68
10 223 59.82 44.0 59.24 64.7 58.78
Mean - 59.33 - 59.32 - 58.96
SD 0.493 0.453 0.325
%RSDexp. 0.831 0.764 0.551
Horwitz 1.429 1.429 1.429
HORRAT 0.582 0.535 0.386

9. A3UNANTIINARDILATTOLEUALUL/ATLULIN

1. BFn9iieseviusinnansesngns diazinon Tundndusiarsiidauuas Tneldmada Gas
Chromatography (GC) fifi1n52949U (Detector) %1 Flame lonization Detector (FID) a1e Capillary
column %39 DB-5 (30 m x 0.32 mm (i.d.), 0.25 um) Fan11z1a309n1519979u7 Oven 220 °C,
Injector 250 °C, Detector 250 °C, Split ratio 50 : 1, Helium 2.0 ml/min, Injection volume 1 pl,
Run time 4 min

2. minaeunulglaveisineeyt 1m Linearity v9sn153tAas1giUsuna diazinon Tudag
AMULUNTU 0.2 — 3.0 Uaansudeladans da1 correlation coefficient () WU 0.99993 d1nSuUAT
Working range Tutisanuidudu 0.3 - 2.5 fadnsusoliaddng ﬁmamqumamﬂ%’mu%ﬂﬂ%ﬂ WU &

A1 correlation coefficient (r) WU 0.99992 HNuNIEBNFUMINUINTFIU AOAC A1 T 2 0.995



3. N13NIIVADUAIIULIU (Accuracy) T09ITNITIATIEAUTUET8ONGWS diazinon 60% W/V
EC wu31 laA1 % recovery Wiy 99.9 101.2 wag 99.9 aglutisnisinasinisuausuniu AOAC 98-
102 % dusulsuaansludiegne 1-100%

4. N15ATIEBUANIITIBT (Precision) Guaﬁ%‘%mezﬁﬂ%mmmiaaﬂqmé diazinon 60% W/V EC
Usgllluluy Repeatability 19A1 HORRAT 11U 0.420 0.401 way 0.378 Uszliiuluu Intra-laboratory
reproducibility l§A1 HORRAT winffu 0.488 0.426 0.430 Beran1snaaeusunasinIseausy Tng

W8N
M3 AOAC Faaleip1 HORRAT < 2

5.15MTIFFDUANNUDS (Robustness/Ruggedness) maﬁ%"iLﬂiwﬁﬂ‘%mmmiaaﬂqm‘é diazinon
60% W/V EC l¢ien HORRAT 1inffu 0.582 0.535 0.386 Ganan1snaadeusiuinaeiniseensu lag
MN15001910 AOAC fiosleinn HORRAT < 2
10. msunlulguselev

1. awsaiisnsnnlinseifinunmsnsaaeuaaliliveis fvuaduitunsgiu Tues
UURN391UN15905UT8IN S IURBIU URNNS ISO/IEC17025 : 2005

2. \BumsmaseudneaimuesiesUfjifng Tusuymains ndesileuazgunsal Wisuifleudus
AINUINTFIU

3. annsaldiiuisnainnevinanfsiansidadnginlugasnan diazinon 60% W/V EC Lile

s

mUALAMUANYRINERSLT ITdinelufufdmineissmalne

11. 1@NA1581994

fiwassos dedfen. 2549. uyamrensUfURnIMnaeUAIIUgNAaYeITEIIATIZY
NIUANYIAERINITUNNG NIENTNAITITUAY.
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