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Abstract

The study on the fate of indoxacarb residues in Chinese kale after the use of
the pesticide according to Good Agricultural Practice (GAP) was conducted through six
supervised field trials completed in accordance with the Codex Guideline. The first supervised
field trials conducted during February-March, 2013 in Nakhon Pathom Province, the second trial
conducted during March-April, 2013 in Pathum Thani Province, the third trial conducted during
November-December, 2013 in Nakhon Pathom Province, the fourth trial conducted during
January-February, 2014 in Chiang Mai Province, the fifth trial conducted during November-
December, 2014 in Pathum Thani Province and the sixth trial conducted during January-
February, 2015 in Ratcha Buri Province. Indoxacarb 15% w/v (SC) with a concentration of 15
ml/20 liter of water (84.4 ¢ a.i./ ha) was sprayed weekly for three times. Later, random samples
of whole plants were taken from each plot for analysis on 0, 1, 3, 5, 7, 14 and 21 days after the
final application of the pesticide. For this study, the Limit of Quantitation (LOQ): GC-ECD of
indoxacarb was 0.1 mg/kg and 0.01 me/kg for LC-MS/MS. While both of the Codex MRL and the
Thai MRL for indoxacarb in broccoli are 0.2 mg/kg. The 6 trials have thus suggested a minimum
pre-harvest interval of 14 days for Chinese kale after the treatment of indoxacarb so that the
product is safe for consumers. For this research, the monitoring of pesticides residue in Chinese
kale was also conducted in the major growing areas and markets in 18 provinces. A total of 93
samples were collected to be analyzed by GC-ECD/FPD and LC-MS/MS for 105 pesticides in

forms of organophosphates, pyrethriods, endosulfan, and carbamates as well as other



compounds. The result of the monitoring of pesticide residues in Chinese kale showed that 47
(50.53%) of total samples were contaminated by profenophos cypermethrin chlorpyrifos
endosulfan ethion phenthoate triflumuron carbofuran fenoxycarb carbofuran L-cyhalothrin
omethoate methomyl acephate EPN dimethoate lufenuron indoxacarb dicrotophos and
parathion ranging from <0.01-6.47 mg/kg and that 29 (31.18%) of total samples were
contaminated over the Maximum Residue Limits (MRLs) by profenophos cypermethrin
chlorpyrifos endosulfan ethion phenthoate triflumuron carbofuran fenoxycarb and carbofuran.
The research revealed that the first five pesticides most frequently found exceeding the MRLs in
Chinese kale were profenophos cypermethrin chlorpyrifos endosulfan and ethion

Key words: indoxacarb, pesticides, residue, Chinease kale, MRL
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oonudu 2 manaaesdos (Experiments) IiuA uuaseuau@iuietiUa) way uwasildBuiensaiu
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acetonitile U3u#s 10 1addn3 Wiy Disodium hydrogenditrate sesquihydrate 3713w 0.5 NS 1#) Trtisodium
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mass spectrometry (LC-MS/MS)
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AUAIFU NISNAAIASIT 2 ATIANTAYANAIAIELATEI GC-ECD NuaNsiunnag dudensia1su 5.64

2.40 1.49 0.99 0.70 0.38 uaz <0.1 fadnfusioAlansy fiszozinat 013 5 7 10 uag 14 u Aua iy
dmfuutasmuguasalinuansiuandig (1519711uaz2) A1 % recovery fiszdiuanuidudu 0.05
0.1 wag 0.2 aglutie 75-118 82-108 wag 95-110 mud1sy IasilAuTunnansiiuaniingaiinga
Anszild (limit of quantitation: LOQ) vasisn1sh whitu 0.1 Jadndusieilansa
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TuiUasmuay  astanuasiivanded3una 4.63 2.92 1.55 0.74 0.52 0.35 war 0.20 fadnsusie
Alandu luwdasfivumudnsuusii udsnsldasadagarinefiszosnat 0 1 3 57 10 uaz 14 T
AWERU  msveastpdi 4 psreEnsiuanddaeeIes GC-ECD nwuansiuandng Sufienenansu
4.30 2.28 1.33 0.73 0.91 0.48 <0.1 war <0.1 fadnTuredlansy fisveria1 0 1 3 57 10 14 uae

21 Ju guaEau dmsullasmuaunsalinuansiennde (IN519N3uazd) A1 % recoverydisydiu
AUNTY 0.05 0.1 waw 0.2 Taansusieilansy aglugaa 75-118 82-108 war 95-110 auadu lag
AAUTINE s YN A1Ngn NI eile (LOQ) vasisn1sll Wiy 0.1 fadnSusielansy

mimmaam%ﬂﬁﬁ miaf\]miﬁwmﬂﬁ’laﬁaal,ﬂ%q LC-MS/MS wuusuney 2.46 1.73 0.95 0.60 0.31

0.19 0.03 uay 0.01 daansuredlandy fiszevian 0 1 3 57 10 14 uaz 21 Tu Mmuaddu Aok
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wuasRwANA1a 2.98, 2,60, 1.30, 0.76, 0.43, 0.15, 0.05 waz 0.02 fadnfuseflaniu fisseziian 0 1
3 5710 14 uay 21 fu mudu dmduulasmuauarialinuasfivanig (3afisuaze) %
recovery fiszstumnuidiudu 001 005 uaz 05 fiadnfusioflansy egluzae 104-114 98-102 way
101-107 @ud1eU Imaﬁﬁwﬂ%mmmiﬁwﬂﬁ’]w‘f’lqmﬁm’gﬁmiwﬁlﬁ (LOQ) vosi3n15il wihiu 0.01
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0.59 0.70 0.52 0.91 0.31 waz 0.43 fiadnfu/Alansy lA1gendn A1 Codex MRL #ifmunlu Broccoli
0.2 fadnfw/Alandy  Fsmuduusihluaanssyliiufeilifsze: 7 Suvdinisldasduiensaiu
ﬂ%gqqmﬁw Lﬁaﬁmimmﬁizaznm 14 Jundinswuingliiy asranuansivand9dufenyalsy
USinel 0.2 waz <0.1 fiadnsusedlansy ArfinsranusiniiAn Codex MRL firviualy Broccoli 0.2
fiadn3u/Alansu (FAO/WHO, 2014)  anndeyanisvinaesesaisduionyaisulupzin wuildszes
panulunisaaneifiazlianfisninaiCodex MRL  wumswiafieuaindsemevansnislunsiany
ansvilailuneth  dniuddimsldsuiensaivluradndifuioinandn  svovnaniivasnfudmdy
dAudenanaslunisuslaaie 14 Ju
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UATANTIA MUNUNYS 10 81U Uy Jedlnl diund e Alasiny S1unu 93 fogs iletannTa
AATIEAUTUIUEN TRYANATY ﬂﬁjm Organophosphates  Pyrethriods Endosulfan  Carbamates
indoxacarb waransufingue 31 105 ¥ln Fe1rdes GC-ECD/FPD way LC-MS/MS ldnadsdl
asranuansiuandslupzindinn 47 faeghe Andudesay 5053 vesshetenztheave
ASIINUAISNUANINIFIUANNUaERS BT W 29 et Andudeuas 31.18 youegne g
Ingilfwiinsaanusnndigadie profenophos 1w 22 fege Uiy 0.01-1.85 Hadan3usie
Alansu wulium Japan MRL Tu Kale (0.05 fiadnsusodlaniy) 13 faege Andudovay 13.97 ves
fhethenzdioaun sosaeunie cypermethrin A57aNU 18 §10813 Usunauiinu <0.01-6.47 fiadniusie
Alansu wuiuen Japan MRL Tu Kale (1 fadnSusieflansy) 8 dhegrs Andudesay 8.60 vasietia
pztavLe WU chlorpyrifos 971U 8 fege Usunal <0.01 - 1.02 fadnsudeilaniy  wulAue
Japan MRL (1 fladnSusiodlansy) 1 faedn  Aedudosaz 1.07 vewhediervinian wu
endosulfan 911U 5 @19819 Usuw 0.07-1.16 Hadnsusenlansy wulAual Japan MRL (1 fadnsu
seflansy) 1 fog1e Andufevay 1.07 vesiognyiniamun wu ethion S1uau 2 feghe Vs
< 0.01-0.03 fadnsuseilansy wuliuA1 Japan MRL (1 fiadanSusenlansy) 1 degre Aalusevay
1.07 vasshegagiiviomn ssanuinglifulusognsthainay 1 feg1s wasiudaulaonde
wiinaz 1 f0819 MlA phenthoate triflumuron carbofuran fenoxycarb Wwag carbofuran
ayanuingiiivdn 10 wie  wdldiuAiauUaeadeliud  L-cyhalothrin - omethoate
methomyl acephate EPN dimethoate lufenuron indoxacarb dicrotophos wag parathion wusegag
4.30 4.30 3.22 2.15 1.07 1.07 1.07 1.07 1.07 uaz 1.07 audsfu vesiogrenziiviemun Tngasiany
L-cyhalothrin 4 #1813 USunad 0.05-0.15 fHadnsusionlansu L- omethoate 4 @819 USunu 0.02-
0.04 fadnJurenlaniy  methomyl 3 @919 USuw 0.01-0.25 Hadnsusionlaniy acephate 2
Aoy Ui <0.01-0.49 fiaansusenilaniy  EPN 1 fhegne Usunal <0.01 fadnsusenlansu
dimethoate 1 g9 Usual 0.01 Jadnsusioflansu  lufenuron 1 f9es Usuna 0.08 Jadnsuse
Alansu indoxacarb 1 feg1e USunu 0.06 Hadnsusionlansu  dicrotophos 1 @819 Ui 0.11
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fisdnsumanlaniu way paration 1 AI0819 Usunu 0.08 ladnsusanlaniy (n135799 2)
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JSunansinwanang (un./nn.)
D v e wUasansuzid (15 wa./A 20 §n3)
SEELAMNUMBDEINFINSIT I TIRY
o : Indoxacarb (un./nn.)
(’JU) LL‘U@GM‘U@&J o o o a o a o o o o a
ASIN1 ASIN 2 | @SN3 ASINa ASIN5 ASING
(GC-ECD) | (GC-ECD) | (GC-ECD) | (GC-ECD) | (LC-MS/MS) | (LC-MS/MS)
oY ND¥ 3.43 5.64 4.63 4.30 2.46 2.98
1 ND 2.12 2.40 2.92 2.28 1.73 2.60
3 ND 1.01 1.49 1.55 1.33 0.95 1.30
5 ND 0.67 0.99 0.74 0.73 0.60 0.76
7 ND 0.59 0.70 0.52 0.91 0.31 0.43
10 ND 0.31 0.38 0.35 0.48 0.19 0.15
14 ND 0.10 <0.1 0.20 <0.1 0.03 0.05
21 ND - - - <0.1 0.01 0.02
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NDZ 11899 Not Detected < Limit of detection (LOD) ff1 0.005 fiaansusantansy

GC-ECD: Limit of quantification (LOQ) : indoxacarb &1 0.1 Jadnsusionlansu

LC-MS/MS: Limit of quantification (LOQ) : indoxacarb 31 0.01 fadnsusianlansy
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M50 2 TngiiiwnnTanulupsin NUvAREnLasaRMINeTU2556 - 2558 T13U 93 FREN

[

yiaTngiiy ATIANUY ATIANUY Usuna A1 MRLs
(%) LWUAIMRL (un./nn.) (un./nn.)
(%)
profenophos 22 (23.66) | 13(13.97) 0.01-1.85 Japan 0.05
cypermethrin 18 (19.35) 8 (8.60) <0.01-6.47 Japan 1
chlorpyrifos 8 (8.60) 1(1.07) <0.01-1.02 Japan 1
endosulfan 5(5.37) 1(1.07) 0.07-1.16 Japan 1
ethion 2 (2.15) 1(1.07) <0.01-0.03 EU 0.01
Japan 0.3
phenthoate 1(1.07) 1(1.07) 0.05 Japan 0.02
triflumuron 1(1.07) 1(1.07) 0.18 EU 0.05
Japan 0.02
carbofuran 1 (1.07) 1(1.07) 0.22 EU 0.01
Japan 0.5
fenoxycarb 1(1.07) 1(1.07) 0.07 EU, Japan 0.05
carbofuran 1(1.07) 1(1.07) 0.67 Japan 0.5
L-cyhalothrin 4 (4.30) - 0.05-0.15 Japan 0.5
omethoate 4 (4.30) - 0.02-0.04 Japan 1
methomyl 3(3.22) - 0.01-0.25 Japan 5
acephate 2(2.15) - <0.01-0.49 EU 0.01
Japan 5
EPN 1(1.07) - <0.01 Japan 0.1
dimethoate 1(1.07) - 0.01 EU 0.02
Japan 1
lufenuron 1(1.07) - 0.08 EU 0.2
Japan 5.0
indoxacarb 1(1.07) - 0.06 Codex 0.2
Japan 12
dicrotophos 1(1.07) - 0.11 -
parathion 1(1.07) - 0.08 Japan 0.4
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1379713 agUansfiwandneimuiAue MRL Tuagih T 2556-2558

¥ilo LAY HANITIATIZY
fhegne | s | asanu | esaanu winas USua A1 MRL
(%) LAUAN (mg/kg) (mg/kg)
MRL
(%)
AN 93 a7 29 (31.18) | profenophos 0.01-1.85 Japan 0.05
(50.53) cypermethrin <0.01-6.47 Japan 1
chlorpyrifos <0.01-1.02 Japan 1
endosulfan 0.07-1.16 Japan 1
ethion <0.01-0.03 EU 0.01, Japan 0.3
phenthoate 0.05 Japan 0.02
triflumuron 0.18 EU 0.05, Japan 0.02
carbofuran 0.22 EU 0.01, Japan 0.5
fenoxycarb 0.07 EU, Japan 0.05
carbofuran 0.67 Japan 0.5




