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Abstract

Good agricultural practice (GAP) was the most important criteria for production and was
used for management in agricultural production process to obtain safety products without any
contaminants, especially, pesticide residues. This research was focused on pesticide residues in
agricultural products from the process of GAP in the southern of Thailand which consisted of the
province of Trang, Satun, Songkhla, Yala, Pattani and Narathiwat. Thirty-three pesticide substances
were measured for their residues by gas chromatography (GC), divided to 23 of organophosphates,
4 of organochlorines and 6 of pyrethroids. The result showed that pesticide residues were found in
182 samples (10.72%) from 1,698 samples of agricultural products. The sample which gave the
highest pesticide residues about 71.43% was orange group. The eighteen of pesticide residues;
chlorpyrifos, dimethoate, malathion, profenofos, ethion, omethoate, diazinon, EPN, monocrotophos,
methamidophos, mevinphos, dichlorvos, dicofol, fenvalerate, deltamethrin, cyhalothrin, cyfluthrin and
cypermethrin were found from the samples of agricultural product. Cypermethrin, dicofol and
chlorpyrifos were dominant and gave concentration as 0.01-5.41, 0.01-3.50 and 0.01-0.82 mg/kg,
respectively. In addition, monocrotophos, methamidophos and mevinphos which was the 4" of
hazardous substance, were also found in chilli peppers, chinese kale, chinese cabbage and lettuce
from 9 samples, evaluated as 0.53%. The evaluation of actual detection value with maximum residue
limit (MRL) under Thai agricultural commodity and food standards (TACFS 9002-2008) was obtained.
The 20 samples gave value higher than MRL, evaluated as 1.18%. As described above, agricultural
products from the process of GAP in the southern of Thailand was found pesticide residues which

gave the amount in safety level for general consumer.

Key Words : pesticide residues, Good Agricultural Practices, GAP, cropping systems
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column: capillary HP-5 (agilent 19091J-413), 30 m. length, 0.32 mm. i.d., 0.25 m

thickness

temperature : injector 250 °C, detector 250 °C

injection mode :  splitless (purge on time 1 min), injection volume 1 LLI

carrier gas : helium, air wag hydrogen flow rate 2.2, 100 WAL 75 ml/min
ATNAIAL

make up gas : nitrogen flow rate 60 ml/min

oven temperature program
initial temp. 100 °C 10 °C/min (150°C  10°C/min  _180°C 10°C/min 250 °C
— > — > _—
2.5.2 N1IA3IATAA1IANAINNEN organochlorine waT pyrethroid faeAzas GC ldFansadn
13im electron capture detector (ECD) #an19znnsldenn fail

column : capillary DB-5 (agilent 122-5032), 30 m length, 0.32 mm i.d., 0.25 m thickness

temperature : injector 250 °C, detector 300 °C

injection mode :  splitless (purge on time 1 min), injection volume 1 LI
carrier gas : helium flow rate 2 ml/min

make up gas : nitrogen flow rate 60 ml/min
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oven temperature program

initial temp. 60°C  50°C/min  180°C  5°C/min _ 250°C  10°C/min 255°C
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12 1ilp B methamidophos, mevinphos, monocrotophos, chlorpyrifos, profenofos, malathion,
omethoate, dimethoate, dichlorvos, epn, diazinon WaZ ethion mg'u organochlorine 1 Giim Aa dicofol
LL@xﬂ@:N pyrethroid 5 Tilp Ae cyhalothrin, cyfluthrin, deltamethrin, cypermethrin Was fenvalerate Ingl
cypermethrin RFIANLNINGA Fo91FHNTUNNIRAIIANU An 0.01-5.41 mgrkg inssnsdaulunld cypermethrin
N o A ) vo o ! |6 v a & '
aviwianAnunasdmgis Inswndranieldfuansfnanaluiunngs enanaliiinnisszanaipessa
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wusesasll Ae dicofol Waz chlorpyrifos da9U3NNMNNIMIIANT AR 0.01-3.50 mg/kg WAz 0.01-0.82
mg/kg ANNATAL (miwﬁl 2) Fagnaa 3 TllafinseanLiy dqulnnwulunanaansn uanaliimiudnlu
nazuaunsuAnnin fnsldansiailidndanlunnaidadngiadeudnaunn udainuanisinez ansfi
paranUlunsndanlindeas luszdudaende viedantienndt MRL usiluneans i dicofol 71laiilen
FLALANMNUARAAENUARINNIATFIUAUA N EATUATANMN U7 Fathuminenuilifendaanade
fmsAdaiuin Welannaniiuundiunsguauiaeeds dwiuldidunnagiugedeeiam
Uaandelasellluauan

ilafansaundesnuauaingnsandaiinmadinmsiluusazaliaie wud winiduiainseany
mﬁmmamnﬁwmmgmﬁ\i 12 13in AB monocrotophos, chlorpyrifos, profenofos, omethoate, dimethoate,
epn, diazinon, ethion, dicofol, cyhalothrin, cyfluthrin Wag cypermethrin Tne 3 dusuusn Ae cypermethrin,
chlorpyrifos Wag profenofos (An3797 1) denndestunnsAnasianAelunEnaNUMaINER GAP
Rnaiufinansiueen@santioneusainuamndei 3 iialusnunnidy 3 suduusnitwieaty

@ o '

(WIFEN UATATUE, 2551) WA WNSANHINNIANANTDINANR AN NNGHITLAaENANAAAAAE INEINA 11Ty
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A13790 1 ailawazl3uinuansiennAainsany lufa19n liannulagesusawnastan i (GAP)

weinilusnealaivg senIN9ReURAIAN 2549t 2552

ST PLERN NMIATIANL ANINEANAN 199 . o -

AT ANINHANANY fimsaany S1ErTalaf} LA
B fou fiwa B gendn i img A1 MRL

RIIaN Ay (mg/kg) N9 MRL  MRL  dum3ne AN

MRL e 4 Nnad.

1. &u 21 15 71.43  chlorpyrifos 0.01-0.55 1 - 5 - -
profenofos 0.01-0.91 3 2 - - 0.1

malathion 0.05-0.17 4 - - - 7

omethoate 0.42 - - 1 - -

dimethoate 0.07-7.08 2 1 - - 5

ethion 0.14-0.76 3 - - - 1

dicofol 0.02-3.5 - - 7 - -

deltamethrin 0.03 - - 1 - -

cypermethrin 0.02-2.39 11 2 - - 2

fenvalerate 0.11 - - 1 - -

2. Win 849 122 14.37  monocrotophos 0.08 - - - 1 -
chlorpyrifos 0.01-0.82 21 1 - - 0.5

profenofos 0.01-1.85 13 - - - 5

omethoate 0.11 - - 1 - -

dimethoate 0.07 - - 1 - -

epn 0.02 - - 1 - -

diazinon 0.01-0.05 - - 2 - -

ethion 0.29-0.48 4 - - - 3

dicofol 0.01-1.83 - - 41 - -

cyhalothrin 0.01-0.07 - - 5 - -

cyfluthrin 0.12 - - 1 - -

cypermethrin 0.01-5.41 53 10 - - 1

3. WENN2N 41 2 4.88  omethoate 0.11 - - 1 - -
dimethoate 0.07 1 - - - 1

epn 0.02 - - 1 - -

diazinon 0.01-0.05 - - 2 - -

cypermethrin 0.01-0.06 - - 2 - -
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aTiniN FIRENe  NITRIIANLANTAY  ANSAMANAS SN &ausaeafiny
RIhe ANANY finsaany SIEFVaTat} AngNEUAaz TR
D) Foe fwu i ge lid 5 ATMRL
AN Az (mg/kg)  MRL N9 MRL AUy A
MRL aDef 4 unew.
4. pziin 22 2 9.09  methamidophos 0.03 - - - 1 -
mevinphos 0.15 - - - 1 -
profenofos 0.14 1 - - - 0.5
5. ﬁﬂﬂ’m\i[;j\i 31 5 16.13  methamidophos  0.01-0.15 - - - 4 -
mevinphos 0.03 - - - 1 -
chlorpyrifos 0.03 - - 1 - -
dichlorvos 0.07 - - 1 - -
6. Nziailsne 63 2 3.17 chlorpyrifos 0.01 - - 1 - -
ethion 0.03 1 - - - 0.3
dicofol 0.07 - - 1 - -
7. ﬂ%ﬁ]nmq 67 10 14.92  chlorpyrifos 0.13 - - 1 - -
profenofos 0.13 - - 1 - -
cypermethrin 0.01-1.37 5 4 - - 0.05
8. upsly 90 4 4.44  dicofol 0.14 - - 1 - -
cypermethrin 0.01-0.05 - - 4 - -
9. &ula 23 8 34.78  dicofol 0.02-0.13 - - 8 - -
cyhalothrin 0.03-0.21 - - 6 - -
10. Wnidlen 12 1 8.33 dicofol 0.01 1 - - 0.5*
cypermethrin 0.03 - - 1 - -
11. 1y 19 3 15.79  chlorpyrifos 0.05 - - 1 - -
dicofol 0.01 1 - - - 0.5*
cypermethrin 0.03-0.1 - - 2 - -
12. umediu 35 1 2.86 chlorpyrifos 0.03 - - 1 - -
13. Vﬂﬁ\‘l 43 1 2.32 cypermethrin 0.03 - - 1 - -
14. iNNAAND 15 2 13.33  methamidophos 0.07 - - - 1 -
cypermethrin 0.05 1 - - - 1
15. Wiang 4 1 0.25 chlorpyrifos 0.13 - - 1 - -
16. AW 14 2 14.29  chlorpyrifos 0.02 - - 1 - -
cypermethrin 0.02 - - 1 - -
17. 154 45 1 222 cypermethrin 0.01 - ; 1 ; -
SINATIANULFSANANIGAY 17 TANT 182 Faatne
EGHTT) * \flupn MRL filfannmsileuifssanitaiieglusedinaaiy
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N = | = Y A o 4 Aug o s A
AT 2 aflauazdaeliunmansieanAneiinsanulusnedteilfannulasefusesunasnaniv

(GAP) 3¥MINADUARIAN W.A. 2549 119 AULNEL W.A, 2552

AU NIATIANLIANTANAN T9tfFunnu SauAIANANeTimsIany
ELERN fimenany i v Lid ey
yavaa Tinans nguans (mg/kg) nd1 nd1 MRL aumAe
MRL  MRL wilaf 4
1,698 1. methamidophos Organophosphate 0.01-0.15 - - - 6
2. mevinphos 0.03-0.15 - - - 2
3. monocrotophos 0.08 - - - 1
4. chlorpyrifos 0.01-0.82 22 1 12 -
5. profenofos 0.01-1.85 17 2 1 -
6. malathion 0.05-0.17 4 - - -
7. omethoate 0.11-0.42 - - 2 -
8. dimethoate 0.07-7.08 3 1 1 -
9. dichlorvos 0.07 - - 1 -
10. epn 0.02 - - 2 -
11. diazinon 0.01-0.05 - - 4 -
12. ethion 0.03-0.76 8 - - -
13. dicofol Organochlorine 0.01-3.5 2 - 58 -
14. cyhalothrin Pyrethroid 0.01-0.21 - - 1" -
15. cyfluthrin 0.12 - - 1 -
16. deltamethrin 0.03 - - 1 -
17. cypermethrin 0.01-5.41 70 16 13 -
18. fenvalerate 0.1 - - 1 -

- 126 20 108
FANNIRU

263

wewn  feedusazaiinfinned enanmanuaiiag1seanAeNInnadn 1 alinans

WernFunuasandanagmany lliFauisuiud MRL TaduszdulfiunnansisnnAng

pp a v A, o | = v | a
gean i i WAuAT vreALaenitluuAasNTATNNIATFIUEUANNEATUAZENYNTUWITIR (N8BT, 9002-
2551) Wudnunuasinnsanudiulunjag luszduaindnan MRL wisedaansiesiedusina usill 20
iaaeing An 3 atiaig Ae 4N Win wazdailnena AnsaanuasanANINNdIANIRTgIUuANLae A

nuuarzanINNd1A1 MRL Anilufesas 1.18 19962089%9uNn WanaIntiaasanuansdnndunse
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o

a7 4 PlszniainudliinTsnan 1ndn deeen uazareuAsesR NNz Ty RIROAURIIE WA,
2535 Af methamidophos, mevinphos kAL monocrotophos %uﬂumin@;u organophosphate Tunsn
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ATEN HNN21964 WAT HNN1AT19 AWK 9 Fiaeeing AsLTuSesay 0.53 1896208 AUNA tABIANTNL

q

ﬁqn@'mmﬂL%@jéwmm:ﬁﬁmimzuuﬂim’m Inefusanisineureaeulad acetyl cholinesterase

minsdedynndszamnluaneadanas dsnasaszuuniaedewlmanaznimmnausesssuumigla
a aa v d‘ o oa Cd 1 =3 d‘ o

wazanadedin idesannszuuuglagnne (funsained, 2544) asnslsfimnunisnsaanuansidluieg
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W ldlnefvinlideanisnl vetiilladinismsaanunisanAnsrasansiiiuingdunsentan 4 lunuinialsd

o

ABUANN azinisudeliniogaunifeades u douatuaguiaa unszsmiyld 411nddauns
WEWINIINEATIEAT 8 ViselAauLlas GAP dufuiatmszesnistuileusalld TnawniAnainnig
Uaanduluansiafifaneananusiasnans vraineasnsanaauld azfin1smasuuaza L iuARRIN
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1. Anususfinansandrefinmanylufiaivoms 18 1finans InefdraBunafinmanudil
methamidophos (0.01-0.15 mg/kg), mevinphos (0.03-0.15 mg/kg), monocrotophos (0.08 mg/kg),
chlorpyrifos (0.01-0.82 mg/k), profenofos (0.01-1.85 mg/kg), malathion (0.05-0.17 mg/kg), omethoate
(0.11mg/kg), dimethoate (0.07-7.08 mg/kg), dichlorvos (0.07 mg/kg), epn (0.02 mg/kg), diazinon
(0.01-0.05 mg/kg), ethion (0.03-0.76 mg/kg), dicofol (0.01-3.50 mg/kg), cyhalothrin (0.01-0.21 mg/kg),
cyfluthrin (0.12 mg/kg), deltamethrin (0.03 mg/kg), cypermethrin (0.01-5.41 mg/kg) was fenvalerate
(0.11 mg/kg) Tnefingnsfinsaanuann 3 susuusn léun cypermethrin, dicofol g chlorpyrifos

2. Kudluienifeuaznmenmanyagnsandnenngs feetas 71.43 aniaetnedsiave dauyiEn
Lﬂuﬁmﬁ'mmwuﬁﬁquﬁﬁmmaﬁmﬁﬂqmnﬁzgm A 12 1in Inel 3 fusuuen oA cypermethrin, chiorpyrifos
Way profenofos

3. mafmwumiﬁLﬂm”mqﬁumwmﬁmﬁ 4 371U 3 1A %‘qﬁwumﬂumm@ju organophosphate
A2 monocrotophos, methamidophos Waz mevinphos luwsn Azt iNNa196e uaz Annimang

4. Faipmanuaisandeiisuaurean 17 1iia Ae d ven waanan Azt dnnanede uxde

v o Vv o =1

Wz dailneng waaln dule Wniden Uiy waedu dntle nn1aeq Wianng Winwiein waze3s Inadu
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