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Analysis of pesticide residues in vegetables and fruits for the certification
of Good Agricultural Practice in upper Northeast Thailand
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ABSTRACT: The objective of this study aims to analysis of pesticide residues in vegetables and fruits for the
certification of Good Agricultural Practice for Food Crop in upper Northeast Thailand (11 provinces). A total of
36 pesticides from four different chemical groups (organochlorine, organophosphate, carbamate and pyrethroid) were
analyzed during the years 2011 to 2013 by gas chromatography and high performance liquid chromatography. The most
frequently found pesticides were chlorpyrifos followed by cypermethrin, methomyl and carbaryl respectively. Pesticide
residues were found in vegetables and fruits 173 samples (19.1%) and greater than the MRL 13 samples (1.4%) from
905 samples in 2011. Kinds of vegetables and fruits that found pesticide residue were cabbage, celery, yard long beans,
Chinese cabbage, celery, chili, eggplant, mango, and longan and spring onion. In 2012, pesticide residues were found
in vegetables and fruits 272 samples (26.5%) and greater than the MRL 18 samples (1.8%) in 1,027 samples. Kinds of
vegetables and fruits that found pesticide residues were cauliflower, celery, cucumbers, chili, mango, lychee and spring
onion. In 2013, pesticide residues were found in vegetables and fruits 332 samples (30.1%) and greater than the MRL 24
samples (2.2%) in 1,103 samples. Kinds of vegetables and fruits that found pesticide residue were cauliflower, celery, kale,
coriander, Vietnamese coriander, lemon, mango, yam bean, chili, mushrooms and spring onion. However, for good quality
and food safety of Thai fruits and vegetables, farmers should be aware of the dangers of chemical pesticides. Meanwhile,
authorities should work proactively to advise the use of chemical pesticides correctly and monitored continuously.
Keywords: Pesticide, Pesticide Residues, Good Agricultural Practice
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Table 1 Pesticide residues found in vegetables and fruits in upper Northeast Thailand in 2011

Total Pesticide residues
number found
Kinds of sample Detected pesticides (mg/kg)
of Number
sample of sample > MRL

Broccoli 6 2 0 chlorpyrifos (0.06-0.08), diazinon (0.02)

Cabbage 24 6 1 cypermethrin (0.03), diazinon (0.2-0.32), triazophos (0.02),
chlorpyrifos ( 2.2)b

Cantaloupe 2 1 0 chlorpyrifos (0.01)

Celery 8 3 1 chlorpyrifos (0.02—0.47)b, parathion-methyl (0.04), pirimiphos-methyl
(0.06), methidathion (0.05)

Chili 217 70 1 chlorpyrifos (0.01-0.55)", carbosulfan (0.12-0.19), profenofos (0.02-
0.84), cypermethrin (0.03-0.28), pirimiphos-methy! (0.02), ethion
(0.51), carbaryl (0.02), triazophos (0.01-0.09), methidathion (0.01-
1.62)

Chinese cabbage 1 1 1 chlorpyrifos (1 .09)b

Coriander 8 3 2 pirimiphos-methyl (0.01-0.02), chlorpyrifos (0.10—1.77)C

Corn 14 1 0 carbofuran (0.04)

Cucumber 16 2 0 cypermethrin (0.02)

Egg plant 18 3 2 diazinon (0.43)°, triazophos (0.07)’, chlorpyrifos (0.01)

Ginger 35 3 0 chlorpyrifos (0.01-0.06)

Grape 1 1 0 methomyl (0.18)

Guava 10 4 0 chlorpyrifos (0.02-0.07), cypermethrin (0.01-0.02)

Jujube 18 9 0 cypermethrin(0.01-0.38),chlorpyrifos(0.03-0.5),dimethoat (0.06)

Kale 15 4 0 chlorpyrifos (0.03-0.08)

Lettuce 6 2 0 chlorpyrifos (0.08), cypermethrin (0.01)

Longan 37 10 1 chlorpyrifos (0.01-0.07), cypermethrin(0.47-2.14)"

Lychee 3 3 0 chlorpyrifos (0.01), diazinon (0.12), dimethoat (0.09)

Mango 80 5 1 chlorpyrifos (0.02-0.08)°

Mint 3 1 0 chlorpyrifos (0.17)

Pummelo 17 5 0 pirimiphos-methyl(0.08), chlorpyrifos(0.01-0.02), cypermethrin (0.06)

Spring onion 4 2 1 cypermethrin ( 0.08-1 21)°

Sweet basil 8 2 0 pirimiphos-methyl(0.01),chlorpyrifos(0.02), cypermethrin(0.02)

Tomato 162 25 0 chlorpyrifos (0.01-0.50), carbofuran (0.10), cypermethrin (0.01-0.08),
carbaryl(0.03), triazophos (0.01), beta-cyfluthrin (0.05)

Water melon 32 3 0 chlorpyrifos (0.03-0.04), triazophos (0.02)

Yard long bean 18 4 1 chlorpyrifos (0.01—2.43)b, methomyl (0.54)

®ACFS MRL, °Codex MRL, ° EU MRL, *Limit of detection 0.001 mg/kg
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Table 2 Pesticide residues found in vegetables and fruits in upper Northeast Thailand in 2012

Total Pesticide residues
number found
Kinds of sample Detected pesticides (mg/kg)
of Number
sample  ofsample > MRL

Cabbage 23 9 0 methomyl(0.44),cypermethrin(0.01-0.06),chlorpyrifos(0.01-0.20)

Cauliflower 5 5 1 methomyl(0.08—0.75),carbaryl(0.10—0.15),chlorpyrifos(0.02—0.27)b

Celery 9 2 1 chlorpyrifos (0.04-0.07)"

Chili 276 96 6 cypermethrin(0.01-0.25), chlorpyrifos (0.01-0.96)°, pirimiphos-
methyl(0.01), profenofos(0.01-0.04), ethion (0.01-8.88)°%, oxamy!
(0.06), carbofuran(0.02),carbosulfan(0.02),methomyl(0.01-0.02)

Corn 56 1 0 cypermethrin (0.02)

Cucumber 44 2 1 carbaryl (4.31)", triazophos (0.02)

Dragon fruit 14 4 0 cypermethrin (0.05-0.3), chlorpyrifos (0.02)

Egg plant 7 1 0 chlorpyrifos (0.01)

Ginger 35 3 0 chlorpyrifos (0.01-0.02)

Guava 7 4 0 cypermethrin (0.03-0.06), chlorpyrifos (0.03-0.07)

Jujube 23 22 0 cypermethrin (0.01-1.25), chlorpyrifos (0.06-0.25), ethion (0.47),
lambda-cyhalothrin (0.01)

Kale 10 2 0 profenfos(0.16-0.31),cypermethrin(0.04),chlorpyrifos(0.01-0.05)

Leek 10 5 0 carbosulfan (0.01-0.05)

Longan 31 15 0 cypermethrin (0.12-0.25), chlorpyrifos (0.01-0.10)

Lychee 9 9 2 cypermethrin(0.06-0.15),chlorpyrifos(0.02-0.14),diazinon(0.01),
dimethoat(0.04),carbofuran(0.07), carbaryl(0.05-1.03)?,
methomyl(0.11)°

Mango 170 38 5 cypermethrin (0.03-0.10), chlorpyrifos (0.01-0.54), pirimiphos-methyl
(0.01-0.02), profenofos (0.01), carbaryl (0.01-0.13), oxamy! (0.15),
methomy! (0.02-0.17)°

Orange 3 3 0 cypermethrin(0.53), chlorpyrifos(0.01-0.02), dimethoat(0.05-0.33)

Pakchoi 7 5 0 dimethoat (0.03-0.08), cypermethrin (0.02)

Pummelo 6 2 0 chlorpyrifos (0.01-0.02)

Rambutan 9 7 0 chlorpyrifos (0.01-0.06)

Sapodilla 2 1 0 methomyl (0.17)

Spring onion 8 2 1 cypermethrin (0.05-1.91)°

Sweet basil 3 2 0 cypermethrin (0.03), chlorpyrifos (0.02)

Thai muskmelon 2 1 0 chlorpyrifos (0.03)

Tomato 104 28 0 cypermethrin(0.01-0.17) ,chlorpyrifos(0.01-0.05), EPN (0.01-0.02),
lambda-cyhalothrin(0.02), 3-hydroxy- carbofuran (0.03)

Water melon 30 3 0 chlorpyrifos (0.01-0.02), methomy! (0.03)

Yard long bean 11 1 0 chlorpyrifos (0.01)

“ACFS MRL, °Codex MRL, ° EU MRL, *Limit of detection 0.001 mg/kg
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Table 3 Pesticide residues found in vegetables and fruits in upper Northeast Thailand in 2013

Total Pesticide residues
number found
Kinds of sample Detected pesticides (mg/kg)
of Number

sample of sample > MRL

Asparagus 18 1 0 chlorpyrifos (0.06)

Broccoli 5 1 0 methomy! (0.44)

Cabbage 16 2 0 chlorpyrifos (0.02), cypermethrin (0.05)

Cantaloupe 2 2 0 cypermethrin (0.08-0.09)

Cauliflower 7 6 1 methomy! (0.39-0.88), chlorpyrifos (0.03-2.72)°

Celery 14 10 2 chIorpyrifos(0.03»4.38)", profenofos(0.05),cypermethrin(0.06-1.2)

chili 181 76 7 carbaryl (0.07), chlorpyrifos(0.01-0.73)%, methomyl (0.02),
carbofuran (0.03-0.04), cypermethrin(0.03-1.87)°, prothiofos (2.44),
profenofos (0.02-1.34), ethion (0.32), triazophos (0.07)

Chinese cabbage 6 3 0 cypermethrin (0.06), chlorpyrifos (0.04-0.2)

Coriander 8 2 1 chlorpyrifos (0.17-3.54)°

Cucumber 64 13 0 chlorpyrifos (0.01-0.06), cypermethrin (0.08)

Dragon fruit 16 5 0 methomy (0.03), chlorpyrifos (0.03), cypermethrin (0.06)

Egg plant 6 2 0 chlorpyrifos (0.05)

Gourd 15 3 0 cypermethrin (0.03), cabaryl (0.07-0.12)

Groundnut 9 2 0 chlorpyrifos (0.01)

Guava 8 4 0 chlorpyrifos (0.01-0.04)

Jujube 37 32 0 chlorpyrifos (0.02-0.31), cypermethrin (0.02-0.51)

Kale 28 7 4 cypermethrin (0.06-0.64), methomyl (0.06), carbofuran (0.05),
profenofos (0.14—0.42)", chlorpyrifos (0.02)

Lettuce 2 1 0 permethrin (0.23)

Lime 3 3 1 chlorpyrifos (0.09-1 .09)°

Longan 30 7 0 chlorpyrifos (0.04-0.71), cypermethrin(0.68), carbosulfan (0.07)

Lychee 4 2 0 chlorpyrifos (0.01-0.06)

Mango 170 53 0 chlorpyrifos(0.03-0.79),carbaryl(0.01-0.33),methomyl(0.02-0.6),
cypermethrin(0.01-0.11),prothiofos(0.03-0.08),triazophos (0.06)

Mushrooms 8 6 1 chlorpyrifos(0.03-0.04),cypermethrin(0.07), methomyl(1.1)d,
carbaryl(0.12)

Pakchoi 9 1 0 I-cyhalothrin (0.12), cypermethrin (0.67)

Vietnamese 4 2 1 chlorpyrifos(0.06-0.92)°

coriander

Rambutan 20 10 0 chlorpyrifos (0.02-0.05)

Spring onion 16 3 1 carbofuran(0.01-0.05)°, methomyl (0.11)

Sweet basil 8 1 0 chlorpyrifos (0.05)

Tomato 132 53 0 chlorpyrifos (0.01-0.09), cypermethrin(0.02-0.39), carbofuran (0.01),
beta-cyfluthrin (0.03)

Water melon 35 4 0 methomyl (0.04), chlorpyrifos (0.01-0.03)

Yam bean 14 14 4 chlorpyrifos (0.04-0.06)"

Yard long bean 16 1 0 chlorpyrifos (0.02)

®ACFS MRL, "Codex MRL, ° EU MRL, ¢ Korea MRL, °Japan MRL *Limit of detection 0.001 mg/kg
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2011-2013
Year/ 2011 2012 2013
Province Vegetable/Fruit  pesticide Vegetable/Fruit pesticide Vegetable/Fruit  pesticide
Bueng kan - - Chili chlorpyrifos - -
Mango methomyl
Chaiya Yard long bean  chlorpyrifos Cauliflower Chlorpyrifos Chili cypermethrin
phum Mango chlorpyrifos Spring onion cypermethrin
Lychee methomyl
carbaryl
Kalasin Egg plant triazophos Mango methomyl - -
diazion
Khon Kaen  Cabbage chlorpyrifos Chili ethion Celery chlorpyrifos
Celery chlorpyrifos Coriander chlorpyrifos
Loei Coriander chlorpyrifos Mango methomyl Celery chlorpyrifos
Longan cypermethrin Chili chlorpyrifos
Viethamese chlorpyrifos
coriander
Mukdahan - - - - Cauliflower chlorpyrifos
Lime chlorpyrifos
Nakhon Chinese chlorpyrifos Chili chlorpyrifos Yam bean chlorpyrifos
Phanom cabbage Spring onion carbofuran
Spring onion cypermethrin
Nong Bua - - - - Kale profenofos
Lam Phu Mushrooms methomyl
Nong Khai Chili chlorpyrifos Chili ethion Chili chlorpyrifos
cypermethrin
Sakon - - - - Chili chlorpyrifos
Nakhon
Udon Thani - - Celery chlorpyrifos Chili cypermethrin
Cucumber carbaryl
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