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24 %1 (574 53 ZiA) s smemnaiinnsana
QUECHERS wazitanzvianainiadalasuninnsu
Aidhasiatenialulassdauaziewiia (Ge-
LECD-FPD) ¥ l#idansaieneviasiaimanuuas
53 #Haleluasnidewaznadauanyldlaunis
NAFEHATINIANHFAITATNIAUNIIANAN 53
%o ludas

A8MsAny

YDULYHNITAILHUIU

Wunsiedameans (experimental research)
FEVINNABUAIAN 2562 DAUABUNUIAN 2563
WumswanmsieneianseimMInuNes I 53
#iaas loun arsmiaunainguaasnlunasiy
(0Cs) 21 %o wazNgNaTFIULATH IWINIDEE
(SPs) 8 ¥l wasasAlMIAUNIINgNBSMIU-
Naanasd (OPs) 24 #iia luiMmas legwmaiinns
dMAUUY QUECHERS uaziiaseviansasiny GC-
FPD-pECD waznadaudsz@ndsmwuadisamunan
msnadauernylFlavas AOAC

I5MAeEH

A13LANLASEIININIFIU

#15LAN: acetonitrile (tn5® HPLC) acetone (LA56
HPLC) ethyl acetate (tkD3® AR) Magnesium sulfate
anhydrous (MgSO4) Wwae sodium acetate (NaOAc)
WurdanN ol Merck KGaA Useinaieasnil n-hexane
(030 PR) wae glacial acetic acid (AR) \UUKNANHou9d
RCI Labscan Limited Useinalasuaud 2asuas
Usznaueis MgSO, 150 mg Udz 50 mg Prima-
ry-secondary amine (PSA) Part No: 5982-5022
Dispersive SPE 2 mL, Fruits And Veg, AOAC T
R VIER Agilent Technologies U3etne
GURLRIEENE

INNIFIU: msmmgmﬁy'wnmﬂuwamﬁmaﬁ
NnUsendeaINi L?Juﬁﬁm?;m (single standard)

ﬂﬁjuaa§ﬂwiuﬂaa'%u (organochlorine compounds)
OCs 113U 21 a5 boun aldrin, o-BHC, o.-chlor-
dane, chlorothalonil, y-chlordane, oxy-chlordane,
p,p’-DDE, p,p’-TDE, DDT-p,p’, dicofol, dieldrin,
endrin, o.-endosulfan, -endosulfan, endosulfan sul-
fate, heptachlor, heptachlor epoxide, hexachloroben-
zene, lindane, methoxychlor Lta¢ tetradifon ﬂEiNﬂ’li
§LA51L% IWSNIB8@ (synthetic pyrethroids) SPs
U 8 File lawn bifenthrin, fepropathrin, cyflu-
thrin, cyhalothrin, permethrin, cypermethrin, fenval-
erate LLa¥ deltamethrin nejuaa%ﬂuﬂaaﬂa%’a (or-
ganophosphorus compounds) OPs WU 24 §19 loun
acephate, azinphos-methyl, chlorpyrifos, dichlorvos,
diazinon, dicrotophos, dimethoate, EPN, ethion, fe-
nitrothion, malathion, methamidophos, methidathion,
mevinphos, monocrotophos, omethoate, parathion,
parathion-methyl, phosalone, pirimiphos- methyl,
profenofos, propargite, prothiophos, 8% triazophos
ia3asiiauazaunsel
LA%a9TY 4 uvie dmSutadiege dve
Sartorius UseneLeasiy 1A3eseineaIeands
Tulasiay &%a Organomation UsznAansgaLnsm
Lﬂ%ﬂﬁﬁuﬂﬂ@]gﬂau ﬂ')’lNL%’J’iB‘IJ 3,500 — 4,000 32U
@8uIM (round per minute, rpm) Sﬁ’a Hettich
Zentrifugen UseineleaINy Lﬂ%awsguffuwan
§199¢978 (vortex mixer) ﬁﬁ’a Scientific Industries
Ussinaaniganim w3asifudad guauda -15
§4 -22 °C &% Electrolux Ussindaiioy waan-
WUATHANIEAN 2110 15 Waz 50 mL
w3asiianaiariauazsana
tn3aeuialasininnsm: GC-uECD Agilent
Technologies 6890 #iia laglinaaniiuanyiia DB-
5MS (30 m x 0.25 mm id, 0.25 um film thickness)
tasaeuialasanTnnsu: GC-FPD Agilent Technol-
ogies 6890 lagldmaaniiuensiin DB-1701 (30 m

NINTINMIAGI1INGY 2568 Uil 34 AVUT 2
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x 0.25 mm id, 0.25 um film thickness)

IBENEIIATAIANINIFIU

LIBNEITaEANY stock standard solution 2B
§13ATNUNFNYDIFITNINTFIUVDI OCs MUY 21
%60 ANENTY 200 pg mL' Ty n-hexane @381
{fu Intermediate fiaNN@aTy 10 pg mL" @ 3a
TogAlile stock solution FBNEITNINITFIULABLAUA
%1eaz 2.50 mL 8411 volumetric flask 211@ 50 mL
U5uU33nas §18 n-hexane intermediate HAMNLT
24 2 pg mL " 1oeTiUa intermediate ANMENTY 10
pe mL ™ U53195 10.0 mL 8911 volumetric flask 211@
50 mL USuU31105618 n-hexane Wazta38y work-
ing mixed standard solution

38N stock standard solution 2B9ENTALANYKNEN
I TNINTFIUVDY SPs U 8 %ile ANNLANAY
200 pg mL™ 114 n-hexane @383 intermediate
mixed standard solution #1998 VUNFNUDIFT
mmgmﬁv’q 8 %10 intermediate ANNINIY 10 pg
mL™" Ut stock solution E1TNINIFIU UABLAIUA )
U515 2.50 mL 8911 volumetric flask 2119 50 mL
U5U US1105618 n-hexane Uazt®384 working mixed
standard solution

38N stock standard solution 2B9ENTALANYKNEN
YANFITNINIFIUYDY OPs U 24 B 29E13-
NAIPULGBzEHaANNTNTY 200 pg mL Tu
n-hexane 38N intermediate fieNuFudy 10
pg mL™ Taatile stock solution 1IN IFIULARE
%1m 7 USuas 2.50 mL 89 volumetric flask 21419
50 mL USUU31n05078 acetone Wazt®38d working
mixed standard solution

MILHIUNAIDE N

1héeseimas 1 ke aanuanliudiaidedy
WaUnazBaeIELAERIuATUIMS T9faE 5 ¢
iaduandil3Fhmsumsieanzd uasiathediu
fwmdaiulasussylugdaaiinwionmadaifuinem

Tuguduiiigamgiisnni -15 °C 3adni

ABNENAMBEN

Fedagraihndn 5 ¢ adlunasamudiad
WaNEAN 210 50 mL (HNthnaul33N@s 5 mL weh
AENIUY 1 107 wazneinald 30 dl vdsntuda
#198¢878 1% acetic acid T acetonitrile US¥a35 10
mL wehagause hnwewdanandiusznaudis mag-
nesium sulfate anhydrous 31UIU 4 g WAL sodium
acetate 11U 2 g wehaeausuduns 1 1 hly
mgumf'jmﬁmmﬁa 4000 rpm Wunan 5 wH Y
ssavazdiulanlausnes 5 mL ldlunase-
wudThriwaain 21 15 mL udnhliusanace
heafuzBILLUNTE MBI dispersive SPE Tilsznau
@8 MgSO, 150 mg Uaz 50 mg PSA ﬁwlﬂwagum’%m
o5 2000 rpm Wunan 5 il wisasanasiu
Taiilé 2 mL 161y amber vial szveanU3nsay
[Houuiiegneaiasssmemsamsudalulasau Usu
USHNA508§1592N8NEN n-hexane:ethyl acetate
(3:1) IUASU 2 mL @mmsa:mﬂméﬂﬁlu Vial &2
2110 2 mL UazIAnILriens GC-pECD- FPD mald
dnefitminzan

NIAIUIN

USanaansfinsrany (mg/kg) = USanaiansdi
asrawulufmadafisruainns v (ug mL™) = A
wndugameludiatgn (g mL™")

MINBUIDIATIEH

AnvmanefitminzanaSas GC-FPD dmsu
AATILVNGY OPs 24 %iin dm3uLATes GC-pECD
T#neingu 0Cs 21 wilauas SPs 8 ¥iia Lilal¥
TgUszansmniiad e neiasedmaauwa
W 53 %il0 LaLMSANEIEMIaRAeNAE QuEChERS
logl% dispersive-SPE lumsmanaisuniulilais
AlFenamnuisiu (accuracy) LaTANNLTiES (preci-
sion) agluinasiitgansuldmuinamiaas AOAC ©

368

Journal of Health Science of Thailand 2025 Vol. 34 No. 2



35051 ANLHATLANTIAUNIIANAIN 53 THALUTIIET

N1199LAIIZH Matrix blank

] %4
dl v =

NOMIDENMUIDIANEANWANIUTIUIU 10
# Taglichagnainasilidinmsandrswasasi
duladneriuazasiadneriang GC-pECD-FPD
iitadugu s peak fisumuassiudmuniaasans
NI

mMsnagauaNNltlazadisitessy

MsnadauaNNTUFUATIUALENMTIANLA
(linearity and working range)

NINATTIUNGH OCs 1Fenfianadaiiu 0.01,
0.05, 0.25 4dz 1.00 pg mL™" KATAITNINTFIUNGN
SPs L@3ENTiANNENTL 0.05, 0.20, 0.80 UAZ 2.00
pe mL 1hdsaraneInLieig GC-pECD &9
NNIFIUNGN OPs La3ENTRANNTNTY 0.05, 0.20,
0.80 L% 2.00 ug mL™" Tu matrix blank 1hansazane
Seiane GC-FPD Tagdasziszauas 5 1 830
Az uRuNuildRe Funaeau-
ﬂixa‘ﬂémi dadula (coefficient of determination, R*)

MIWIAANNAYINITMNIIANY (Limit of detec-
tion, LOD)

naaaulagMIANaINNIFIUNGN OCs, OPs
a8z SPs a9ly matrix blank UdPLANLWEIAZD
GC- pECD -FPD U®5198au) signal-to-noise
(S/N) wasnsudazaiia Mntududud LoD Tag
BuEINAITFIUa luaIRIMIESHUN ST UIUENG
LALAATLRAIELATDY GC— LECD ~FPD 11494 10
) @ S/N Tagdn LOD § S/N sani 3

NMIKITAIINAVBINTINTIUTHI (Limit of
quantitation, LOQ)

nadaulagMIAnNaINNIFIUNGN OCs, OPs
ez SPs ImﬂiﬁﬁagammmLLaJuLLa:mmLﬁmwaq
M AszduanuEasy 0.10 mg ke lu
fatheinas udenzienaweias GC- LECD
_FPD 1104 10 1 uazumn %recovery, %RSD
82 Horwitz ratio (HORRAT) Feen recovery fuansu

ldagsznin 80-110% uaziid) HORRAT <2

AMHLHULATANINTIE

nagauANLNULazANNTiaslagHnas
MATFIUNGH OCs, OPs waz SPs ludnagneznims
#i 3 szdUAMNTNTY f9 0.25, 1.00 WS 4.00 mg
ke Aeneiszauaz 10 T mnalSsudisuiy
ANHOIFIULAIRIUIMU %recovery, %RSD UaZ
HORRAT anuusiumvuainamizgansulag recovery
agfludne 80-110% anwiilsanarimssaxiulas
1% HORRAT (Horwitz ratio) ‘?!N Codex taz EU
fuual3i <2 %9 HORRAT (Horwitz ratio) F20s
NN

HORRAT = Experimental RSDr

Predicted RSDr
mMsusziiiua e liwivausainsin

AsUssiiualasm it uasraan Ny

[ U (7) 191 U 2’ % ﬂa w
wduaunAnALraa™ loun hniin Ysines nm
WNNIFIU ANNee wazanauay wazldluns
MuUAIAN N N LY U ENTEAUANNIA DN Y
95% (k = 2) tiaUsziiumanuliutiuauraims
AeNVMuISneaau

WaNISANE

SAMENHINZENYBINITIATIZREI AN
wHad 53 70 MI8LA389 GC-pECD-FPD

n3ssusalasanTnanwdniu OCs uaz SPs:
GC-pECD Agilent Technologies 6890 AaaNLEn
#1i0 DB-5MS (ANNEN 30 m LdUENUFUENaIN
mely 0.25 mm ANUNINPBINAN 0.25 pm) US1Nas
MIAA 1 L MN5INOBIA LECD gaunail 300 °C
805115 avaauiadiden (carrier gas) 1.5 mL

T udalulasiay (make up) 60 mL min™' G4

min
g iaUAAGIBEN 250 °C lussuu Splitless 73
aun M IUENaNIABANY (Oven ramp) (91 BN

Gy 80 °C gamaidaine aell 1 Wil aamgdl

NINTINMIAGI1INGY 2568 Uil 34 AVUT 2
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a 4

2 v = o a
LINAU 80 °C ﬂqqmﬂquﬁiﬂﬂjﬂ 170 °C ae3NSLNY

25 °C min~' @UUANENAY 170 °C Degamniigame
185 °C @Mt 2 °C min™ aald 4 il gaumgi
(3udiu 185 °C fepamgiigarhe 210 °C SasIMs
Wi 3 °C min” gamiENEY 210 °C Fegamgi
40vNe 265 °C BanMIY 25 °C min” a3l 20
W

w3nsuialasunlnnywdmiu OPs: GC-FPD
Agilent Technologies 6890 AaaNULenylian DB-
1701 (ANNEN 30 m iduEugudnanaely 0.25
mm ANUWNYNHBN 0.25 um) USasmsie 2
uL M0519307ile FPD aauuail 220 °C 805IM3
Ivazasusadiden (carrier gas) 1.5 mL min' uAd
lalastau 60 mL min™ air 60 mL min " ufidlulasay
(make up) 60 mL min" GegamgiidIudacats
250 °C luszuu Splitless 9gMMATiNIIUENT1S
Aaan (Oven ramp) ﬁﬁ'ﬁ

- goumnfiGudu 80 °C gumgiigaihy el 1
W

- gAY 80 °C BeaamalgaTNe 170 °C

q u 9

DOIMSLANN 25 °C min”’

ad Yy = a o
- qmﬁ{]uﬁﬂ@lu 170 °C ﬂ\quﬁﬂuaﬂ“fnﬂ 185 °C

u bl
=1

Sasmatiin 2 °C min asld 4 il
- pomnfiGudy 185 °C fagamgiigaine 210 °C
SA5IMNILAN 3 °C min”?
- pamnfiGudy 210 °C fegamgiigaine 265 °C
SasIMsLiiN 25 °C min"' a9l 20 Wi
uadnwINIigatananuaivaas
WNANISNAFDU retention time waqmsmju OCs,
OPS uaz SPs (5199 1-3) Sazimeldannsi
wanzan wuh asynaiiadian Retention time 71l
Fourutuuenasnnniulad (mwdi 1) Seuaasly
WUIMFIleNedlanuHmnzazanuaseinae
UWNBY 53 UG
ANNEIUEUNTILALTINNITIATIEN (linearity
range and working range)
HanMsnaaauANNTUEUATWRIEINGN OCs
21 #iie wuh msieneilienududunsaas
FNMIUATIERILWIN 0.01 T4 1.0 pg mL ' §msu
§13Nga SPs 8 7l UWazNgN OPs 24 #ila 1633

15799 1 @1 retention time 'ﬂaamsmju OCs MU 21 BHO

GRIONT daans MUszanned Sau daans Mmuszanawas
retention time (min) retention time (min)
1 Alpha-BHC 9.62 12 Oxy-chlordane 18.96
2 hexachlorobenzene 9.75 13 Heptachlor 19.18
3 Lindane 10.77 14 Gamma-Chlordane 20.53
4 Chlorothalonil 11.39 15 Alpha-endosulfan 21.36
5 Heptachlor epoxide 14.04 16 Alpha-Chlordane 21.97
6 Aldrin 16.21 17 p,p’-DDE 22.53
7 Dicofol 17.30 18 Dieldrin 23.22
8 Endrin* 24.47, 25.64, 27.33 19 p,p’-DDT 26.51
9 Beta-endosulfan 25.07 20 Methoxychlor 27.79
10 p,p’-TDE 26.49 21 Tetradifon 28.24
11 Endosulfan Sulfate 26.31
370 Journal of Health Science of Thailand 2025 Vol. 34 No. 2
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15797 2 @1 retention time waﬂmsmjm OPs NUIU 24 BUA

[

@

GRloAT Faans Aszanaues GRLGAT Faans Amszanawes
retention time (min) retention time (min)
1 Dichlorvos 5.71 13 Methidathion 26.08
2 Methamidophos 6.60 14 Profenophos 26.13
3 Mevinphos* 7.717, 7.97 15 Ethion 27.45
4 Acephate 9.91 16 Triazophos 28.63
5 Omethoate 13.25 17 Dimethoate 17.44
6 Diazinon 13.36 18 Pirimiphos-methyl 19.2
7 Dicrotophos 13.93 19 Chlorpyrifos 20.29
8 Monocrotophos 17.1 20 Parathion-methyl 20.58
9 Malathion 21.91 21 Propargite 28.92
10 Fenitrothion 22.08 22 EPN 30.32
11 Parathion 23.34 23 Prosalone 31.97
12 Prothionphos 25.47 24 Azinphos-methyl 32.27

15799 3 A1 retention time Pa9FINEN SPs 10U 8 WA AW 1 TA53N INUNINYBIEITIAAUNAIYBIFITHNIANG)

§U 53 BAES loun (A) #1308 OCs 21 %ila

;au Haas MUszanuaY Y . . . )
o ] NIeAUANNINYY 0.25 pg mL™ (B) d1snau
retention time (min) o d e v v o
SPs 8 7iA N3zAUANNANTY 0.20 pgmL ™" (C)
1 Bifenthrin 27.72 d13na8 OPs 24 %iin fiszauanuaNgY 0.20
2 Fenpropathrin 27.91 ng mL™
3 Cyhalothrin 29.04 — |
4  Permethrin* 30.02, 30.53 (B ey i ‘
5  Cyfluthrin* 31.37, 31.59, 31.72, 31.82 e § : § § joiul i
o £ ; e 1 b k8 A8
6  Cypermethrin* 32.08, 32.23, 32.34, 32.46 o ".4’“ : bt i iR
40000 Lo % B ; w £ § 4 Eg é;*::’
7  Fenvalerate* 34.44, 35.13 e Il . 1! N 1L R ?:“i‘_—;m
8  Deltamethrin 37.09 A e —
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Abstract:

Analytical Method for 53 Insecticide Residues in Rice Samples

Charinrat Siritham, Ph.D.*; Patcharabhorn Kiatnitiprawat, M.P.H.*; Atichart Silawanich, M.Sc.**;
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Rice is one of the major agricultural exports of Thailand. In the year 2017-2022 the average total
rice produced was 25.6 million tons in the year. There are important parameters that determine the quality
of rice. One important factor is the setting of the maximum contamination limit of insecticide in rice.
Thus, reliable analysis method is required for insecticide residual determination in rice. The objective of
this study was to develop and validate of analytical method for the determination 53 insecticide residues
in rice using Gas chromatography coupled with pnECD and FPD detector. This method was needed in
order to fulfill the ISO/IEC 17025:2017 requirement. The method was developed during October 2019
and February 2020 for 53 insecticide residues in rice including organochlorine, organophosphorus and
synthetic pyrethroids. The QUEChERS method as a dispersive solid phase extraction method was used in
the extraction step before analysis with the GC- pECD-FPD. The method showed linearity in the range of
10-100 ng/mL for OCs ans 50-200 ng/mL for OPs and SPs, respectively (R*>0.9900). The limit of
detection for OCs was 0.03 mg/kg and 0.05 mg/kg for OPs and SPs; and the limit of quantitation was
0.10 mg/kg for all three groups of insecticides. The accuracy (%recovery) showed in the range from 83
to 109 and with precision as Horwitz ratio (HORRAT) in the acceptable range. Therefore, the developed
method for detection of 53 insecticide residues was very accurate, precise, reliable and was as per the
accreditation by ISO/IEC 17025:2017. The developed and validated method was applied for testing rice

samples at Regional Medical Science Center 10, Ubon Ratchathani.

Keywords: validation method; insecticide; rice; Gas chromatography-pECD; Gas chromatography-FPD
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