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ABSTRACT

The validation of method for analyzing pesticide organophosphate group in 4 types. There are
Chlorpyrifos, Prothiofos, Profenofos and Ethion in fresh chili. The sample were extracted and
purified by using QuEchERS technique. Then type of pesticide and quantity were analysed
pesticide residue by gas chromatography/ mass spectrometer (GC/MS). We sampled 6 types of
chili. There were green chili, red chili, green Jinda chili, red Jinda chili, Num chili and Birds eye
chili from a food factory 4 modern trades and 3 fresh markets in Lat Krabang, Nong Chok and Min
Buri. The sample were analysed by the method which had passed the validation to analyse. The
result showed that the limit of detection (LOD) was 0.006 mg/kg, the limit of quantitation (LOQ)
was 0.02 mg/kg, the linearity and working range was 0.02-1.0 mg/kg, Correlation Coefficient R}
of Chlorpyrifos, Prothiofos, Profenofos and Ethion was 0.9959, 0.9952, 0.9981 and 0.9971
respectively, the accuracy from % recovery was 97-110 and the precision from HORRAT was 0.11-
0.20 within acceptable level.

The fresh chili sample were collected in 2 periods. The first period from May to August 2017,
we collected the sample only green and red chili from the main retailers in 4 areas of Nong Chok
district and the raw material that prepare for the production from A factory total 72 samples. The
result show that red chili and green chili was the most found Chlopyrifos and the second found
Profenofos. The second period from July to August 2017 we collected the sample green chili, red

chili, green Jinda chili, red Jinda chili, Birds eye chili and Num chili from 4 retailers and 3 fresh



market the total was 168 samples. After analysis the result found organophosphates pesticides in
red Jinda chili and second was red chili. The most pesticide residue was Profenofos, the second
was Chlorpyrifos. The most pesticide residue found at C market and the second residue found at B
market. From the analysis evaluation, the result showed that chili on 6 types in 3 areas found
pesticide residue of organophosphates pesticides (chlorpyrifos,prothiofos, profenofos, and ethion).
However the quantity that we found residue on chili was lower than MRLs. From the validation
method for accuracy of analysis could confirm that the extracted and purified by using QuUEchERS
technique and analysed by gas chromatography/ mass spectrometer (GC/MS) had efficiency to

analyse pesticide residue of 4 types Organophosphate in chili and other fresh chilies in our work.
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Tapzduou (Diazinon)

TanTnen (Dimethoate)

9'lmoou (Ethion)

ansuloa (Etrimfos)

wudiles lnesu
(Fenitrothion)
Woi Ty lneou
(Formothion)
wmaswod
(Methacrifos)
Uaa (Naled)

1 1NN (Phenthoate)

Tnla11au (Phosalone)

Woaun (Phosmet)
Tns¥Tuvlea
(Profenophos)
Tns'lnTovod
(Prothiofos)

AU UNOE (Quinalphos)

sa lnsed (Sulprofos)

prana (Acephate)

pzyuNNsHod
(Azamethiphos)
Tus Tuvloe
(Bromophos)

e lnesu
(Malathion)
Insiivlea-umia
(Pirimiphos-methy1)
s lalow
(Tetradifon)
lasnaesou

(Trichlorfon)
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Class Y daanswilaniuniniing)
mathn NAINIY
Ia Extremely Hazardous <5 <50
Ib Highly Hazardous 5-50 50-200
11 Moderately Hazardous 50 — 2,000 200 - 2,000
111 Slightly Hazardous Over 2,000 Over 2,000
U Unlikely to present acute 5,000 or higher 5,000 or higher
hazard
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LD, (Lethal dose) Huned USinaasnmhIndninaassnnunionnsanile

3N : aaualasain WHO (2009)
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2.8.1.3 WASTIUAURUNEAT MTRBANAN: USmumsiEanf19gIga (Y. 9002-
2559)

N3ZNIIUNBATUAZANNTA 1AGANZNTTUMTUIATFIUAUAUNYATIALOIHIS
uraa 1aeenlsyma MUUANIATTINAUAUNHAT LALDIMITUHITIA (399ATREANA :
VSmnauasNeanegege (Un. 9002-2556) i duh 16 aanu W.et. 2556 uazdszmslusias
a A o oa o 9 dy = 9 HqQ Iy a
NIDPUNY IR IUA 13 QUATWUT W.A. 2557 Jagriulingseiliey uagveyain 1491999 1ums

@
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Myvuamasgumivil 1ddsudlyalasunlasllangs nagiveldinasgiuiimsnsounqu

A o 9 v a9 da!

a Y @ A A =< @ Y
AITNHANANWNAIAY NINYIVDINUAUAUNEAT LASDINITNINYY mﬂiuﬂ';mﬂhhlmmgm

Taglsemasnianuiasgiualivay (WA, 9002-2556) tazlszmaniiulvy (uny. 9002-
2559) ‘ﬁﬂiﬂ‘ﬂﬂqn%ﬁ@miﬁwmﬁﬁmméﬁu fhﬂ?mmﬁwiﬁy@ﬂﬁ’wqqqﬂiummgmﬁ
ATOUARUAITNHANAIIDINIAROUATIONIINITINEAT 56 FHA TAGNINEA MUUATIONTIAY
BUATINNMINEAT LazUSuuaITNEANANgIga (MRL) laaniuasn lansu ]

9LUININAY (Abamectin) MRL 1101 0.005 JaanTuaen lansy wanuunsu (Deltamethrin),
w11 lmeou (Malathion) MRL 111171 0.1 Jaansuden lansy uaniian-lyoar Jansu (Lambda-
cyhalothrin) MRL 191171 0.3 Jaansudenlansy A13u15a (Carbaryl), 13 Tudianlu

(Carbosulfan), TW %17au (Phosalone) MRL 1181 0.5 A15tuua1dy/tuluia
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(Carbendazim/Benomyl), las1wa$1um31 (Cypermethrin) MRL 1171 2 Haansuden lansu
Aao3s Iwsvea (Chlorpyrifos), 1alnToa15u1iue (Dithiocarbamates), TWs InToweoa
(Prothiofos), IWSW Tunea (Profenofos) t1ay d1noeu (Ethion) MRL 1171 3 HaanSuae
nlansuy
2.82 MsAIUAUMS IFasisadagiauaznan19ansneas aungizdouanlszimea
2.8.2.1 ASEN Standard for Chilli Peppers (ASEAN Stan 21:2011)
smuaies ssandlniullanSnamsivandegegamumasgiu
CODEX
2.8.2.2 ASEN Standard for Sweet Peppers (ASEAN Stan 24:2011)
sunizesasandalfiiiulUammiasgin CODEX
2.8.2.3 ngszfisumsiudnduaunyas vesanmglil EC Regulation 669/2009

ngszibeumsindidununyas vosanang 151 EC Regulation 669/2009 71 1815

Yy &

THuda awuaiui 25 unsiawn 2553 dnsudundsulylineazideaineidesnulszima
QU dal
Inasail
Y 9 A 1 9 ~ @ %
I EBU 1%A301a3nMsas it unenia1 sa i adnniianseal 50% Turn 3
A o ' A ' ° ) Y o 1 3 T
Uszian Ao Anlunguuzie Ngunzra uaznIlne1d N luglvesrdnan uymauLazLBIA
Y 9 A ' 1Y A @ %
2 EU 1aau1as n3a 329 aiie v a3 sluuainna1anszay 20% 1uen 2
Uszian av /A% uaznzimg1-Tnszw Tugdvesdnaa
Y Y A &l A @ %
3 EU 1MAaasnIsasiaduiine e Salmonella spp. N3zAY 10% 11D 3
Uszinm Ao AT nziwa1-Tnszm nazagszuvy Tugilvesrnde
Y 9 A 1 k) A 1Y) A
4 BU THAaasmsnsiuiinonIanssnunaaanan szai 10% lunsnaa
2.8.2.4 MATMINIVANWIAYSZUVIQYF10%0 159A0 1559 (Establishment List, EL)
Hymelanasgrumsaruguiiay dnsunsdeeendn tazea ldaalannin
J J [ [V a J [ [ a R
g151 uesd azauussgadd faieonAod AT UMISUTOIINNTVITINTINBAT TTHIU
9 v
VIATMTAIVANAABALUNIUY Tz aNTod0onAsAndaNf1vua g (nTu391n13

INHANT. 2555)
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a 4 o W A 1 14 [ 1 1 9 A
MIATNAATIEHEIIITAdagisnguoasm Turleaesadiulugriu wWnlHn3ee Gas
A . A A AaA g’/ 2
Chromatograph (GC) N3 flame photometric detector (FPD) #350a15u19¥UaNUNIloaWosa
I J a o
naznaosilueenlszne 9199529A12H 1@ 1l electron capture detector (ECD) 111114

A 9 & < A ..
ASAUUNIT 1% mass spectrometry detector (MSD) IWOINUANNEINITD IUNITIADN (selectivity)
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M13197 2.8 13019353 UnT 19 Taena 1) Mitluuasgiuaena1s Manual of Method of

Analysis of Food Pesticide Residues, Food Safety and Standard Authority of India Ministry of

Health and Family Welfare Government of India New Delhi 2015 AIN1T 19N 2.9

d‘ Aas a ' A Y < A d o o I 4
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Phase 1 - Scresning
=
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=
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i 3 (LI =
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'[;_-'.. = g{; X 5] .
= 3 i 3 1 @
b1 o —r v =
ol (=] o ey
o al=l E| 5| 8
= - o E" 2| = |
mlvalea] ‘Al Blea] Bl G
plololo|lolel g2 2
Lot o i ] | 1 | L] =
GC —capillary eclomn — ECD_, KPD, FPD, PFFD x| == w|ix Y=x X X
GC-MS x [ | = x |x |'x x X
LC-MS X | = x |[x|x® | x A
£ | Full scan techniques X == |®2px |x |2 | x
E (L3, HEMS, alternative ionization technigques X |2 | |=® [x |x |x |=x
g - -
£ | LC-DAD or scanning UV X [® | = X |x | x® |
=
i [ LCUVVIS (single wavelength) X | = X [ x | =x
E
= LC-fluorescence X | = x| x A A
TLC — enzvme, fungal growth or chloroplast ([ x | = | = [=x |=x | x | = |[3°
inhibition :
Derrvatisation X [® | = x| x | =x X X
Specific isomers profile X |[®2 |®x |® |[x |x |=x

1-Either the column of different polarity, which results in different elution order of the residues and contaminants
eluting in the vicinity to the peak of interest, or another specific detector shell be used.

2-The same GC- MS technique can be used for the phase 2 (confirmation) if different ions are selected or tolerance
intervals are established based on matrix matched solutions.

3- Mobile or stationary phase of different polarity shall be used.

flan : CODEX (CAC/GL 56-2005)
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M INATIY

as a 4
NIFAUNIICH

1. Multi Residues Method for Determination of

Chlorinated Pesticides

- GC/ECD (for Organochlorine &
pyrethroid)

- GC/FPD (for Organophosphorus)

2. Multi Residues Method for Determination of

Organophosphorus Pesticides

- GC/FPD (Flame photo detector)
- Gas chromatograph NPD / TID (nitrogen-

specific detector)

3. Multi Residues Gas Chromatography

Method for Synthetic Pyrethroid

- GC/ECD (Electron capture detector)

4. Multi Residues Method for Determination of | - GC/ECD
N-Methylcarbamate Insecticides In Food

Commodities

5. Multi Residues Method for Fumigants - GC/ECD

6. Thiamethoxam

- HPLC (High performance Liquid

Chromatographic system)

7. Thiodicarb/Methomyl

- GC/FPD

8. Cymoxanil

- Gas chromatograph NPD / TID

9. Multi Residues Gas Chromatography - GC/ECD
Method for the Determination of

Organochlorine and pyrethroid Pesticides in

Milk, Fish and Eggs

10. Acetamiprid - GC/ECD
11. Imidacloprid -HPLC
12. Pretilachlor - GC/ECD
13. Isoprothiolane - GC/ECD
14. Fosetyl Aluminium - GC/FPD

15. Propiconazole

- Gas chromatograph NPD / TID

16. Dithiocarbamates

- Spectrophotometric Method
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J1YNINATOU Q‘ﬁmﬁmiwﬁ
17. Ethylene Thiourea and Ethylene Urea - HPLC (UV detector)
18. Tricyclazole - GC/FPD
19. Triadimifon and Triadiminol -GC TID

20. Metal Axyl

- GC AFID (Alkali-flame ionization detector)

21. Trizole Fungicides

- GCNPD

22. Chlorsulfuron and Metsulfuron

- HPLC

-LC-ESI-MS/Ms

23. Anilophos - GCNPD
24. Diclofop-Methyl - GC/ECD
25. Glufosinate - GC/FPD
26. Linuron - GC/ECD
27. Diquat and Paraquat -GC

28. Atrazine and Simazine

- GLC Method (Gas Liquid chromatographic)

29. Metribuzin -GC

30.2,4-D - GLC Method

31. Pendimethalin GLC Method ECD
32. Organo Chlorine Pesticides in Water By - GC/ECD

Gas chromatographic Method

33. N-Methyl Carbamoyloximes and N-Methyl | - HPLC Method
Carbamates in Finished Drinking Water

34. Determination of Alachlor, Atrazine and - GCNPD
Butachlor in Water

35. Determination of 2, 4-D in Drinking Water | - GC/ECD

By Liquid —
LiquidMicroextractio,Derivetization, and Fast
Gas Chromatography with Electron Capture

Detectio
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an a 4
J1YNINATOU NIFAUNIICH

36. Determination of Isoproturon in Water by -LC
Solid-Phase extraction and Liquid

Chromatography

37. Nitrogen — And Phosphorus — Containing -GCNPD

Pesticides in Finished Drinking water

flan : aauag1n Manual of Method of Analysis of Food Pesticide Residues, Food Safety and
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Performance Type of analytical application
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test for impurity for impurity | main component

Selectivity X X X X

Limit of detection X

Limit of Quantification X

Working range X X
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Precision (repeatability X X
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precision)
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9 a

2.14.1.2 MIATINFOUAIMINAUAY (recovery test) N3 Ll Tago1989nsaTI9 a0
anuuduldilasmaauasnasgiv wagnuanuniueu Ysnadeeqasludiedis
. . o o J 3 4 o
(spike /fortified sample) MliUnaasunazsmuiaulesisudns ldnduau (% recovery) Tag
Y F
Nuaouane il
o =) (% 1 A Y a 4 . o 1 dy Y [l
1 3AToUAI9819NADINITIUATEN (matrix blank) TasA19819H9zA0 9 1]
& { a 4
Yuilou wieetumsndesmsiniz
o (4 1 a { a 4
2 U1919819 (matrix blank) mumsmmgmﬁﬁ’mmmmﬁw (fortified
A 9y 9 Y ) 9 9 9 9 '
sample) NUANUETNIUNBTATINVOIMINATOUOE1ITBY 3 AMANTY ANNELTUAz 0819
9 32 Y= a ¢ ) g
108 7 1 1AV AATIZHAWUUADUNIHUA
o 1 d I 14 v A [ % A a 1 J I 4
3 msminunlefiFudnsnaunuasaumsi 2.1 mannsananlediigua

msnauau THnaaimssousuaIN AOAC (2016) AAITIN 2.12

1 s o A 1 Aa MY d & | - ~
AN DIIFUANITNAVAU = (ﬂTi/]’JLﬂiWWIlﬂ — A191D920819 (matrix blank) ............ auNITN 2.1

AMNauasluaIneg

A J o 1 J < J v A o Y 9 T
A1919N 2.12 mmmmwuﬂmaﬂaimfu@miﬂamﬂmmummmmumm

Analyte, % Mass fraction (C) Unit Mean recovery, %
100 1 100% 98-102
10 10" 10%
1 10” 1% 97-103
0.1 10° 0.1% 95-105
0.001 10" 100 ppm (mg/kg) 90-107
0.0001 10° 10 ppm (mg/kg) 80-110
0.00001 10° 1 ppm (mg/kg)
0.000001 107 100 ppb (ug/ke)
0.0000001 10° 10 ppb (ng/kg) 60-115
0.00000001 10” 1 ppb (ng/kg) 40-120

131 : AOAC (2016)
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2.14.2 ANUNGIATI (Precision)
I Y 2 o v Ao o ] = [ Sol Y
Wumsuaasanulpaiesny veanan15IaNIAA081ASINUE Aelaaniig
AMINAAVUNMHUA ANWNIIVDINITIA LaaddIgaNavInIsIaay Tumes iy aiu
d‘ . . . 2 [ a o
189U UNINTFIY (Standard Deviation, SD) AMM51U59U (Variance, s* ) duilsz@niniiu
.. J { [ 4 .
11)51/59u (Coefficient of Variation, CV) @1UIU8UUUNIATFIUTUNWNT (Relative Standard
.. a o Y a ua A A an 9
Deviation, RSD) UagWa8 (range, R) mi‘vmammwmﬂgmﬂmwammmmmmm’a‘ﬁ ST
Y
Mitaan1zluMsInfI0e19 3 a1NTAall
Y
2.14.2.1 m3ianieldan1nziAunaniua (Repeatability condition) 1A 20819
A A A as ] ' Y A oA o 9
in50ile A151al ATnadoy gnadeu uazsivarluntinaaeudunganinla
o Y Y a oa a 1 o = A
2.142.2 madamelaaniizludeslfianisdy Tusisaivmin deeanlasuaniie
o ’ : . [ P2 A qu A A
N133AU1N0819 (Intermediate precision condition) “VNuLWE)iWﬂiE]‘]JﬂQIIﬂﬁlﬂﬁﬁl‘uuﬂﬁﬂﬂﬁ)ﬁ]
a 49! Y o a 1 Y A A = Y
mavu 1@ lugn1iznsiauss gudnadon inseslo ersiall uazdn1zvosieanado
@ d' 1 Y a oA N .. <
2.14.2.3 mM3daluaniuna1ane1/1an1s (Reproducibility condition) 111119
~ A 9 S % as 9 @ v Y a oa
nadeuaNumsan luduaumiveisnaden laglsnansiasenanaielfiinns
4 @ = a =1 1 e o Yy .
MANMTEUTUANNMeT UsziuainnsfSeuieuaiiaiuin lda1n Horwiz’s

equation 118 HORRAT (Horwitz ration) 1343521 14 AOAC (AOAC, 2016) A991135199 2.13

A9 2.13 NUATIHUA Repeatability (RSD,) t48¢ Reproducibility (RSD,) ﬁﬂmuvffmTwiNq

Analyte, % Mass fraction (C) Unit RSD,, % RSDy, %
100 1 100% 1.3 2
10 10" 10% 1.9 3
1 10° 1% ) 4
0.1 10° 0.1% 3.7 6
0.001 10" 100 ppm (mg/kg) 5.3 8
0.0001 10° 10 ppm (mg/kg) 7.3 11
0.00001 10° 1 ppm (mg/kg) 11 16
0.000001 107 100 ppb (ng/kg) 15 22
0.0000001 10* 10 ppb (ng/kg) 21 32
0.00000001 10” 1 ppb (ng/ke) 30 45

31 : AOAC (2016)
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2.14.3 YAVINAVDINITATIVN (Limit of detection , LOD)
Ysuamganamisonsiaiald ua ldawsonaaslsualdedislinnumivb
1 1 o a3 U o w
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2.14.4 ¥a91nalunsas19IameLsu1as (Limit of Quantitation, LOQ)

Pmadganansoiagalsmna ldedrdlianuuiunazanuiios ianam 'l

=

1 @ ] J o o w v A = I A @
tuyeuYednIsined lunavisauiy vasinalumsiagalsunaniluguauinvednisia
A a ~ @ Y ~ ) L= ~
LAAIANNEINITOVDIID IUMTTIeUTuanaI1939 14 Taslinuiiule Tanuies
1 i 1 [ o ll 4 o o ] 1
anuudutazmany luniveuvesmsineglunusisousulasna 11 LoQ vzliauilu 3
Y94 LOD 30152318 10 MU0 uilouiunaggIu
o v Jda
2.14.5 ANuduiusFudY (Linearity)
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