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Homogenizer: Ultra Turrax T25 (ta¢ Ultra
Turrax T45, rotary evaporator, gas chromatograph

(GC) -electron capture detector (ECD): Shimadzu
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GC17A uaz HP 6890, GC- flame photometric
detector (FPD): HP 5890 Waz Agilent 6890
Plus, liquid chromatograph (LC): pump
Spectraphysic P4000, post column derivatization
module Pickering 5100 W& fluorescence detector

Jasco FP920

'l‘stﬂﬁu,az MININIFTIU

15LA% : Acetone (AR), acetonitrile (PG
ez HPLC), aluminium oxide 90 active (AR),
neutral 70-230 mesh, charcoal (Nuchar S-N):
Westvaco Corp., celite 545 (AR), dichlorodi-
methylsilane (AR), Florisil (PR) 60-100 mesh,
n-hexane (PG), hydrochloric acid (AR),
isopropanol (AR), 2-mercaptoethanol (AR),
methylene chloride (AR ttaz HPLC), methanol
(HPLC), o-phthaldehyde (chromatographic
grade), petroleum ether (HPLC), sodium chloride
(AR), sodium hydroxide (AR), sodium sulfate
anhydrous (AR), granular, sodium tetraborate
decahydrate (AR), toluene (HPLC)
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wax Waz oil Mg petroleum ether NaABAIE
dichloromethane ‘ﬁ' fale mlvus qw’Smemhu
silanized celite—carbon @14@BNAE toluene :

acetonitrile (1 : 3)

M3aNVAIHINaLaz IS

naueasmMlunaaiy : GC-ECD

' g 4
nauaasmlune wed : GC-FPD
GC-

naN 13 wANilninIeed

ECD

N§uAISUILNG 1 LC-post column

derivatization - fluorescence detector
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- Internal quality control: 31@512% method
blank, duplicate analysis Tusewnamsieney
NN 10 eEN laeMuUAA relative percent
difference (RPD) #fimaxnsulauiiu 25%,
recovery Togiaazi sample spiked 17; 5 1NN
LOQ luseninmslaseinn 10 @98
Toemmuagn % recovery zaniuldwhiu
65 - 110%

- External quality control: 12157
LHUNITNA BUAIINTIUIYNITILATITH
(proficiency testing, PT) N National Analytical
Reference Laboratory Uszin@as Lo3Las
Hudszamn® Tazesharios 1 a5

mslSaudgudsSana 1shwulasisng 86
=~ = a Aﬁ'
wlSsuieulsuaees 15hesranulu
nunmlduaziniaain lagdsme 96 leaynms
’im‘nzﬁmmmmmﬁm&a (Test Goodness of Fit)
M L‘ﬂu Normal distribution 3 alu' “»n Lﬂu normal
Al Student’s t test ¥ luidudld Non-parametric

statistic TumstSauiguaNuuanae®

We
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Yuinfasn wudesar 51.8 wsuinmld
fnifidanenany 4 Faasawy 1500
NNNSagar 50 loun Avih wusaeay 89.7
milnem wudesas 85.4 waznmada wuspeas
73.8 Hnmavex wusewaz 77.8 unzwania
M UBZHNNMAZI HDOTINTIANUABUT N DY
Aamnniazaz 30 “mIuMpehezanLazin
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Taimwadasazmsasany  uadufl “unad
%LaN 3 MBEN ANINUANANDY 2 fadN
udnlan 1 Mede asaliny  IMSUED
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Naan INNNERIATIANY InNTeEas 50 A

e-

lnen astanusesayr 88.6 Al ATIANU
3988z 66.7 NYNENLAENNNIAL WURDAT
ATANUABUIN 3 ADIBERr 45.7 war 32.1
TUMBIBLHNMANEN ATIANUIDERE 28.6
Whiy fadiinfiisnutiesnh 5 Gt
loun zeas @51ANY 1 MIvEeN 3 MBEN
fragheiiasialiny s sruznuazlegd
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chlorpyrifos, dicrotophos, dimethoate, EPN,
ethion, methamidophos, monocrotophos,
omethoate, parathion methyl W®% profenophos
naNaasimMluAaaiu NFNATUING wasngu
15 waneilnansesd nawesr 4 ¥ile ngw
aasmumassu lown dicofol, dieldrin, endosulfan
1ae tetradifon ﬂE]:Nﬂ’lff‘Ll’lLN(ﬂ Taun carbofuran,

carbaryl, methomyl 8% oxamyl u,a::ﬂq'u 19
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MMM 1 NMNUMBENENMI IUNATIAIAFZHUBENNIUNATIINUMTANAN N LUNMNT RIS

19579

L 2543 9544 9545 2546 ERlY
FUANIBEN " P " P " P " P - p "

e Wy ened Wy e Wy Wi wu Tened W (Se82)

nzvanta 6 - - - 8 1 - - 14 1 (1.1)
TGN 11 7 11 11 8 5 12 8 42 31 (73.8)
A1 10 10 10 8 8 8 11 9 39 35 (89.7)
Peau - - - - - - 3 2 3 2 (66.7)
MM - - 4 - - - 7 2 11 2 (18.2)
fhilnem 11 10 10 8 8 5 12 10 41 35 (85.4)
HAMA2T 5 2 6 1 10 5 12 2 33 10 (30.3)
HAMAYEN - - - - 9 7 - - 9 7 (71.8)
Hnlay - - - - - - 1 - 1 -
T 43 29 41 30 51 31 58 33 193 123 (63.7)

MMM 2 DUNUMBENANTRAINNATIVILATEHULAZNUIUNATIANUMTANAN  NLUAMNY
PMMSs 1579

L 2543 9544 9545 2546 ERtY
FUANIBEN " P " P " P " P " P S
e wu Tened Wy e wu Tened W Tened W (Seae)
nzvanta 4 - - - 8 1 1 - 13 1 (1.7)
NINGN 9 5 11 6 8 3 72 35 16 (45.7)
) 10 7 11 8 8 5 7 4 36 24 (66.7)
Peau - - - - - - 31 3 1 (33.3)
MHN - - 3 1 - - 41 7 2 (28.6)
fuwn - - - - - - 1 - 1 -
Shilnem 1 8 10 10 8 8 6 5 35 31 (88.6)
HAMAYT 5 3 5 2 8 3 10 1 28 9 (32.1)
HAMAvEN - - - - 7 2 - - 7 2 (28.6)
TPHIGN - - - - 1 - - - 1 -
T 39 23 40 21 48 22 39 14 166 86 (51.8)
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“wesedlnsnsead laun cypermethrin,
cyfluthrin, fenvalerate 8% permethrin Toawu
Tugnmll 21 #ile  lwwasiinuludndamn
18 #in (m‘mﬁl 3) L N%ie 15eRRATIe
wuludnne aeile Gosmuenud audiuldh
1sefifiesanuaned_afududuusnuas
inne awiialiuaneaiu TaeGesaeuldaad
cypermethrin > endosulfan > methamidophos >

methomyl #n15@53aNU 15N lNTMsMrua

AINIATZIU MNUTENMANTENTI I15IT 2
(aﬁuﬁ 163) W.f. 2538 (B9 5TE 157
ANAN WIBEENT AMeIU 5.7 uazane
N535MIVDILATINMTNNTFIUDINS Lo 1D
To/6uudd 8% 1@ (Codex Alimentarius Com-
mission, Joint FAO/WHO Food Standard Pro-
gramme)” 3 #ila lowA 15 dicrotophos, EPN

Lae tetradifon

37 3 #ila 1sweiiilasnumidadegisinuanaludnmlduazdniiaaniimms 159

¥iia 15iadtlaeny il 193 Mad

HNiRaIN 166 Mpe

maadagiy asawy fiadnsusanlaniu AN fiadnsusanlansu
pesticides (dag) @ 9- 3 @ median (dag) @ 9- 30 median
cypermethrin 79 <0.02 - 5.87 0.37 95 <0.02 - 8.78 0.15
endosulfan 38 <0.01 - 3.04 0.02 32 <0.01 - 2.97 0.02
methamidophos 23 <0.01 - 1.44 0.14 15 0.02 - 0.63 0.10
methomyl 23 <0.01 - 1.23 0.04 11 <0.01 - 0.05 0.01
dicrotophos 8 0.11 - 1.95 0.70 4 0.14 - 2.00 1.06
carbofuran 6 <0.01 - 0.12 0.02 4 0.01 - 0.05 0.03
profenophos 6 0.04 - 1.04 0.36 4 0.02 - 1.59 0.78
omethoate 6 0.06 - 0.27 0.16 2 0.19 - 0.35 0.27
monocrotophos 5 0.21 - 5.76 0.76 3 0.05 - 0.54 0.47
chlorpyrifos 4 <0.01 - 1.22 0.16 6 <0.01 - 0.09 0.04
EPN 4 0.04 - 0.46 0.08 9 0.10 - 0.91 0.38
carbaryl 3 0.02 - 0.20 0.10 2 0.06 - 0.12 0.09
cyfluthrin 1 0.14 - - - -
dicofol 1 3.14 - 2 0.04 - 0.35 0.19
dieldrin 1 0.01 - 1 0.01 -
dimethoate 1 1.06 - 5 0.05 - 0.54 0.19
ethion 1 0.06 - - - -
fenvalerate 1 0.17 - 2 0.02 - 0.10 0.06
oxamyl - - - 1 0.02 -
parathion methyl 1 0.13 - - - -
permethrin 1 0.05 - - - -
tetradifon 1 0.01 - 1 0.16 -
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diahdayamsanany 15iReaTeT9
wutes 4 il lown cypermethrin, endosulfan,
methamidophos Wa¢ methomyl Tusinadinane 9
wuhlunn 1sdanananuazline 3 o
mmwﬂuﬁnﬁ"ﬂﬂvqn'jwﬁnﬁamﬂ (597 4,
5, 6 Waz 7) HALIUUN 19 WU cypermethrin
ludadhanndeiaan wulsanm 9 auniu
8.78 fiadnFudenlanin luzaiilunids

hluwu 9 ey 1.26 fHiaandudanlaniu
wazdedinsasrany 150 lifiamuuansly
Uszmansznsn 15150 2 atui 163 (W.g.
2538) way Codex limwuue 3 zila loun
dicrotophos Tusinmly 8 faehs wazdniinain
4 ¢weehe, EPN Tudnmly 1 ¢reehe uae
tetradifon lunmlduasiniinainaiinas 1
ADENN

195191 4 NYBLDEABUANNNATIANY cypermethrin

tpmly Hniamn
. DANIATIAINY USinauiny AATIATIANY USinauiiny
HAMDEIN v fnw s W v faw i aT @
(So8a2) (Faansndanlansy) (Soea2) (Faansudanlans)

M A-9.0  medin M 6- 9.0 median
AL 71.8 <0.02 - 5.87 0.20 52.8 <0.02 - 3.44 0.24
TGN 54.8 <0.02 - 1.26 0.16 37.1 <0.02 - 8.78 0.21
HAMANDN 44.4 <0.02 - 2.24 0.16 28.6 0.19 - 1.25 0.72
MM 43.9 <0.02 - 0.39 0.10 40.0 <0.02 - 0.60 0.09
HAMA2T 9.1 <0.02 - 1.35 0.16 19.2 <0.02 - 0.03 0.02
Peau 66.7 <0.02 - 0.24 0.28 33.3 0.04 -
nenanla - - - 7.1 0.12 -
M99 5 UaBYTUANNNATIAWY endosulfan

tpmly Hniamn
. AANIATIINY USinamwy AANIATIANY USinamwy
HUAMDEIN v A a v 4 ag v v fa o 1T w
(50882) (Fadansuaanlansw) (5088g) (Fadnsudanlanin)

M A-40  median i 6- 9.0 median
e 53.6 <0.01 - 0.86 0.02 40.0 <0.01 - 2.97 0.02
NNA 19.0 <0.01 - 3.04 0.01 22.8 <0.01 - 2.29 0.02
N 7.1 <0.01 - 0.04 <0.01 22.2 <0.01 - 0.16 <0.01
HAMANDN 11.1 0.04 - - - -
nenanla 7.1 <0.01 - - - -
HAMAU - - - 3.8 <0.01 -
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M99 6 NUALDYAFUANNNATIAWU methamidophos

tpMmly Hniamn
L, AAIATIANY USinauiiny DANIATIINY USinainy
FUAMIBEN y fav e o v fav e o
(So8a2) (Faansuranlansu) (Soway)  (Nednsudanlansy)
M A-30 median M A-30 median
e 31.7 0.02-1.34 0.06 31.4 0.02 - 0.32 0.08
AL 21.8 0.18 - 1.44 0.25 11.1 0.06 - 0.63 0.24
HAMAIN 6.6 <0.01-0.13 0.07 . - -
NINGN 2.3 0.42 - - - -
MNP 7 NEeLDUATUANNNATIAINU methomyl
tpmly Hpiaan
. AATINTIANY USinauiny AATATIANY VS
FUAMIBEN y fav A o y e a v e o
(Soe2) (Fadnsudanlans) (Soea2) (Faansuaanlans)
M A- 30 median M A- 30 median
Minem 26.8 <0.01 - 0.42 0.07 17.1 0.01 - 0.05 0.02
UMDY 22.2 0.01 - 0.21 0.16 - - -
M 18.2 0.22 - 1.23 0.72 9.1 <0.01 -
HAMAUN 9.1 <0.01 - 0.02 <0.01 9.1 0.01 - 0.02 0.01
AL 7.7 0.01 - 0.04 0.03 2.8 <0.01 -
NG 4.8 0.01 - 0.04 0.02 - - -

diathU3inaues 1siiwuandedos g
4 wieRludnmluuazdninannindsuiiou
nulaeddne 868 wul  snnwile leun
cypermethrin, endosulfan, methamidophos LL®%
methomyl USinafinsranuandsludiaga
dnmll war fnfiasn Liflenuuandeiu
(p > 0.05)

frageiniasany 15anfe Lt
Ussnaiasanusni3suifisusue Maximum
Residue Limit (MRL) %38 Extraneous Residue
Limit (ERL) ﬁﬂgwmﬂmmﬂmﬁmuﬂ ED)

wWIgueunuMmmMuue Codex’s MRL A6l

asrany 1sibildmnualilunguunelneg
wuh rathainill SdeeheiinuySinaniu
mmuuavsaluimmuue NN 29 MaE
NN 193 Matn Aaduspeas 15.0 fe Axih
13 et milnen 10 e nads 5
MIBEN UBTHNMAVEN 1 fIEN LazaBeEN
HNRRAN 13 MatNn 166 Mg Andy
Zawar 7.8 laun azth 2 drage tilnen 5
GIBEN WALNINGN 6 BN NedzBaanile
fregauez 1STINUNAMNASTIULALAMBLA
Codex’s MRL (mswﬁ 8 ez 9)

115



Survey of Pesticide Residues in Vegetables

Kanokporn Atisook et al.

@999 8 NeazdaamadNinmlUnaIAINUEaNATEIU

¥lAMBEN-NUIY 157wy MOUMBEN Hadnsudailansu
MDENNNONINITIU NHANUY ) qﬂ_uq qﬂ Codex’s MRL
ALih 13 fpe chlorpyrifos 1 1.22 Liifiehmmua
cypermethrin 8 1.19 - 5.87 1.0 (kale)
dicrotophos 0.16 - 1.23 liifiehmmua
finen 10 Meee EPN 5 0.04 - 0.46 Lifienmuua
monocrotophos 3 0.64 - 0.92 0.1 (peas)
omethoate 2 0.21 - 0.27 0.1 (peas)
tetradifon 1 0.01 Tiifienmuua
nmsi'q 5 MaEN cypermethrin 1 1.35 1.0 (kale)
dicrotophos 1 0.49 liifiehmmua
endosulfan 1 3.04 1.0 (kale)
methamidophos 1 0.06 Liifiehmmua
monocrotophos 2 0.21 - 5.76 Tfienmvua
HAMAYEN 1 MaEN  cypermethrin 1 1.35 1.0 (Brassica vegetables)

M3 9 NYBLDEAMBENANNANINNATIIWURANINTFIU

FAMDEN- MY 157Ny MNUGIBEN fladnsuaanlaniu
MIDUNNNONINTIIU NATIANY ) A-90 Codex’s MRL
Azt 2 BN cypermethrin 1 3.43 1.0 (kale)
dicrotophos 2 0.14 - 1.46 Taifienmuua
methamidophos 1 0.41 Liifiehmmua
minem 6 Mt EPN 5 0.10 - 0.91 Lifiehmmua
monocrotophos 1 0.54 0.1 (peas)
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Survey of Pesticide Residues in Vegetables, A.D. 2000 - 2003

Kanokporn Atisook Yuwadee Lertreungdej Jitpaka Suntudrob  Wischada Jongmevasna

Thongsuk Payanant Orawan Patanakitcharak and Ratiyakorn Chaipolgnam

Bureau of Safety and Quality of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.

ABSTRACT  Fresh vegetables are sources of good health but their risk of pesticide residues intake
is still be questioned. Nowadays, vegetables labeled as “Pesticides-free vegetables” or “Safe vegetables” are
available in market and they usually cost higher than non-labeled ones. Aiming to examine the quality of labeled
vegetables, Thai Food and Drug Administration and Department of Medical Sciences launched continuing
program to monitor pesticide residues in vegetables collected from Bangkok and province near-by by
using gas chromatographic method and liquid chromatographic method since 1994 to 2003. This report
shows the monitoring results from the year 2000 - 2003. The total number of samples collected was 359
samples, which were 166 samples of labeled vegetables and 193 samples of non-labeled ones. The detection
rates of pesticide residues in labeled and non-labeled vegetables were 63.7% and 51.8%, respectively. The
pesticides found in both types of vegetables were not different. The most frequent detected compounds were
cypermethrin, endosulfan, methamidophos and methomyl. Moreover, the levels found was not significantly
different (p > 0.05). Therefore, the violation rate of pesticides found in non-labeled vegetables was almost 2
times higher than labeled ones. It can be concluded that only half of labeled vegetables sold in Bangkok and
province near-by was “pesticides—free” but not the other half was. We suggested that, according to protect
consumers from being misled, the producers of labeled vegetables should be insisted to use appropriate

words suitable for their product’s quality.

Key words : pesticides, residues, vegetables
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