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Abstract

In an effort to determine the current status of pesticide residues, 2,177 agricultural
products were collected from the Gangseo wholesale market and markets in the Gangseo
area in 2007. 2,177 samples, comprising 97 types of agricultural products were assessed
via a multiresidue method to detect 260 pesticides.

Pesticide residues were detected in 13.5% of the products(294 of 2,177 samples),
and the rate at which the detected residues violated the maximum residue levels(MRLs)
of the Korean Food Code was 2.1%(45 of 2,177 samples). Pesticide residues were
detected in 31 Korean cabbages, 28 crown daisies, 21 cucumbers, 21 leeks, 21 Korean
lettuces, and 18 perilla leaves. The samples that violated the MRLs included 8 crown
daisies, 7 leeks, 5 perilla leaves, 4 Korean cabbages, 4 spinach, and 3 Korean lettuces.
Endosulfan, procymidone, chlorothalonil, diazinon, chlorfenapyr, cypermethrin, and
chlorpyrifos were all frequently observed. Chlorpyrifos, diazinon, endosulfan, cabofuran,
and azoxystrobin were the pesticides most frequently detected at levels that violated the
Korean Food Code MRLs.

Key words : pesticide residue, agricultural product. violation rate, MRLs
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Table 1. Sampling of agricultural products and results of pesticide analyzed

No. of sample

No. of violative

Groups Agricultural products No. of samples detected (%) samples(%)
Cereal grains Corn 5 1(20.0) 0(0.0)
Barley 2 0(0.0) 0(0.0)
Rice 6 0(0.0) 0(0.0)
Subtotal 13 (7.7 0(0.0)
Potatoes Potatoe 10 0(0.0) 0(0.0)
Sweet potatoe 8 0(0.0) 0(0.0)
Subtotal 18 0(0.0) 0(0.0)
Beans Black bean 2 0(0.0) 0(0.0)
Pea 1 0(0.0) 0(0.0)
Red bean 1 0(0.0) 0(0.0)
Kidney bean 1 0(0.0) 0(0.0)
Others 1 0(0.0) 0(0.0)
Subtotal 6 0(0.0) 0(0.0)
Nuts and Seeds Chestnut 1 0(0.0) 0(0.0)
Fruits Apple 20 5(25.0) 0(0.0)
Grape 17 1(5.9) 0(0.0)
Pear 16 0(0.0) 0(0.0)
Mandarin 13 5(38.5) 17.7)
Banana 11 0(0.0) 0(0.0)
Persimmon 10 0(0.0) 0(0.0)
Kiwifruit 8 0(0.0) 0(0.0)
Pineapple 8 0(0.0) 0(0.0)
Orange 7 2(28.6) 0(0.0)
Strawberry 7 1(14.3) 0(0.0)
Peach 5 1(20.0) 0(0.0)
Pomegranate 4 0(0.0) 0(0.0)
Lemon 3 0(0.0) 0(0.0)
Mango 3 0(0.0) 0(0.0)
Grapefruit 2 0(0.0) 0(0.0)
Jujube 1 1(100.0) 0(0.0)
Korean Plum 1 0(0.0) 0(0.0)
Plum 1 0(0.0) 0(0.0)
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Table 1. (Continued)

No. of sample

No. of violative

Groups Agricultural products No. of samples detected (%) samples(%)
Cherry 1 0(0.0) 0(0.0)
Subtotal 138 16(11.6) 1(0.7)

Vegetables Korean cabbage 209 31(14.8) 4(1.9)
Korean lettuce 152 21(13.8) 3(2.0)
Spinach 150 15(10.0) 4(2.7)
Crown daisy 142 28(19.7) 8(5.6)
Radish leaves 118 13(11.0) 1(0.8)
Perilla leaves 98 18(18.4) 5(5.1)
Leek 86 21(24.4) 7(8.1)
Welsh onion 82 14(17.1) 2(2.4)
Marsh mallow 80 7(8.8) 0(0.0)
Chard 64 7(10.9) 1(1.6)
Cucmber 63 21(33.3) 1(1.6)
Spquash 58 5(8.6) 0(0.0)
Green & red pepper 53 14(26.4) 0(0.0)
Chicory 52 7(13.5) 1(1.9)
Mustard leaf 49 4(8.2) 0(0.0)
Broccoli 45 3(6.7) 0(0.0)
Amaranth 44 9(20.5) 1(2.3)
Chamnamul 28 0(0.0) 0(0.0)
Papper leaves 25 4(16.0) 1(4.0)
Chwinamul 23 2(8.7) 0(0.0)
Pumpkin young leaves 21 3(14.3) 0(0.0)
Leaf mustard 19 3(15.8) 2(10.5)
Waterdrop wort 19 2(10.5) 0(0.0)
Celery 18 4(22.2) 2(11.1)
Shepherd’s purse 17 2(11.8) 0(0.0)
Chinese vegetable 15 2(13.3) 0(0.0)
Eggplant 15 1(6.7) 0(0.0)
Tomato 14 0(0.0) 0(0.0)
Sweet pepper 11 1(9.1) 0(0.0)
Pumpkin 10 0(0.0) 0(0.0)
Lettuce 9 3(33.3) 1(11.1)
Romane 7 1(14.3) 0(0.0)
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Table 1. (Continued)

No. of sample No. of violative

Groups Agricultural products No. of samples detected (%) samples(%)
Kale 6 0(0.0) 0(0.0)
Sedum 6 4(66.7) 0(0.0)
Cabbage 5 1(20.0) 0(0.0)
Korean melon 5 0(0.0) 0(0.0)
Radish(root) 5 1(20.0) 0(0.0)
Carrot 5 0(0.0) 0(0.0)
Onion 5 0(0.0) 0(0.0)
Sweet pepper 4 0(0.0) 0(0.0)
Watermelon 4 0(0.0) 0(0.0)
Melon 4 0(0.0) 0(0.0)
Sweet potato stalk 3 0(0.0) 0(0.0)
Parsley(leaves) 2 1(50.0) 0(0.0)
Coriander 2 0(0.0) 0(0.0)
Oak leaf 1 0(0.0) 0(0.0)
New green 1 0(0.0) 0(0.0)
Buck wheat sprout 1 0(0.0) 0(0.0)
Vitamin 1 0(0.0) 0(0.0)
Cauliflower 1 0(0.0) 0(0.0)
Paprika sprout 1 0(0.0) 0(0.0)
Others 8 1(12.5) 0(0.0)
Subtotal 1,866 274(14.7) 44(2.4)
Mushrooms Oyster mushroom 29 1(3.4) 0(0.0)
New matsutake fungus 24 0(0.0) 0(0.0)
Winter mushroom 5 0(0.0) 0(0.0)
Oak mushroom 2 1(50.0) 0(0.0)
Mushroom 1 0(0.0) 0(0.0)
Subtotal 61 2(8.3) 0(0.0)
Tea leaves Tea 14 1(7.1) 0(0.0)
Ginseng Red Ginseng juice 52 0(0.0) 0(0.0)
Other plants Others 8 0(0.0) 0(0.0)
Total 2,177 294(13.5) 45(2.1)
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Table 2. Pesticides over MRLs agricultural products
No. of . . No. of Detection
Products No. of violative Vlolat;on Pesticides samples range MRLs
Samples amples rate(%) over MRLs (mg/ke) (mg/ke)
Crown daisy 142 8 5.6 Chlorpyrifos 3 0.322-1.162 0.01
Diazinon 4 0.199-3.189 0.1
Chlorpyrifos-methyl 1 2.233 0.1
Ethoprophos 1 0.244 0.2
Leek 86 7 8.1 Benfuracarb 1 3.129 0.01
Diazinon 1 0.846 0.1
Carbofuran 1 0.894 0.1
Endosulfan 4 0.307-4.114 0.1-1.0
Carbendazim 1 14.934 1.0
Perilla leaves 98 5 5.1 Carbofuran 2 0.647-0.853 0.1
Chlorpyrifos 2 1.807-1.85 1.0
Metalaxyl 1 1.623 0.5
Korean cabbage 209 4 1.9 Carbofuran 2 0.8-2.527 0.1
Prothiofos 1 0.342 0.05
Chlorpyrifos 1 0.496 0.2
Spinach 150 4 2.7 Azoxystrobin 2 0.727-3.866 0.05
Chlorpyrifos 1 0.147 0.01
Metalaxyl 1 2.622 2.0
Cypermethrin 1 6.537 2.0
Korean lettuce 152 3 2.0 Azoxystrobin 1 2.78 0.05
Boscalid 1 1.624 0.2
Chlorpyrifos 1 0.149 0.01
Leaf mustard 19 2 10.5 Diazinon 2 0.657-1.698 0.1
Procymidone 1 11.203 5.0
Welsh onion 82 2.4 Endosulfan 2 0.597-2.628 0.1-1.0
Celery 18 11.1 Cardusafos 1 0.192 0.01
Chlorfenapyr 1 0.608 0.1
Amaranth 44 1 2.3 Azoxystrobin 1 4.524 0.05
Papper leaves 25 1 4.0 Chlorpyrifos 1 0.395 0.01
Chard 64 1 1.6 Procymidone 1 18.6 5.0
Lettuce 9 1 11.1 Diethofencarb 1 0.35 0.05
Radish leaves 118 1 0.8 Diazinon 1 1.861 0.1
Chicory 52 1 1.9 Boscalid 1 4.318 0.3
Cucumber 61 1 1.6 Chlorothalonil 1 2062 1.0
Mandarin 13 1 7.7 Diazinon 1 0.345 0.1
Total 1,342 45 49
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Table 3. Detection of pesticides residues in agricultural products and their MRLs

Pesticide No. of sample No. of sample Detection range MRLs

detected over MRLs (mg/kg) (mg/kg)

Endosulfan 67 6 0.011-4.114 0.1-2.0
Procymidone 50 2 0.011-18.6 2.0-10
Chlorothalonil 43 1 0.011-3.445 1.0-5.0
Diazinon 37 9 0.05-3.189 0.1-0.5
Chlorfenapyr 34 1 0.003-0.984 0.1-7.0
Cypermethrin 25 1 0.051-6.537 0.5-5.0
Chlorpyrifos 17 9 0.004-1.85 0.01-1.0
Ethoprophos 9 1 0.003-0.244 0.02
Tebufenpyrad 9 0 0.02-0.251 0.05-5.0
Metalaxyl 6 2 0.076-2.622 0.1-2.0
Carbofuran 6 5 0.038-2.527 0.1
Azoxystrobin 5 4 0.727-4.524 0.05-5.0
Phenthoate 5 0 0.018-0.209 0.05-1.0
Dichlofluanid 4 0 1.022 15.0
EPN 4 0 0.026-0.127 0.1-0.2
Fenarimol 4 0 0.325 2.0
Boscalid 3 2 1.624-4.318 0.2-5.0
Vinclozolin 3 0 0.027-0.188 0.1-1.0
Chlorpyrifos-methyl 3 1 0.017-2.233 0.1
Tetradifon 3 0 0.065-0.335 1.0-3.0
Fenpropathrin 3 0 0.037-0.062 0.2-5.0
Prothiofos 3 1 0.002-0.342 0.05
Methidathion 2 0 0.026-0.312 0.05-2.0
Tolylfluanid 2 0 0.027-0.04 1.0
Diethofencarb 1 1 0.35 0.05
Dichorvos 1 0 0.054 2.0
Benfuracarb 1 1 3.129 0.01
Bifenthrin 1 0 0.043 0.5
Cyhalothrin 1 0 0.634 1.0
Cardusafos 1 1 0.192 0.01
Carbendazim 1 1 14.934 1.0
Terbuconazole 1 0 3.896 5.0
Triazophos 1 0 0.037 0.1
Fenvalerate 1 0 1.897 5.0
Phorate 1 0 0.014 0.05
Fipronil 1 0 0.004 0.01
Triflumizole 1 0 0.082 1.0
Fenitrothion 1 0 0.325 2.0
Dimetomorph 1 0 5.26 7.0
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Table. 4. Frequency of pesticide detected by year

The order No.

2005

2006

2007

1 Endosulfan(218,5)" Endosulfan(107,3) Endosulfan(67,6)
2 Procymidone(117,8) Procymidone (72,1) Procymidone(50,2)
3 Chlorothalonil(50,3) Chlorothalonil(71,7) Chlorothalonil(43,1)
4 Diazinon(41,11) Chlorfenapyr(43,2) Diazinon(37,9)
5 Fenarimol(34,0) Cypermethrin(38,0) Chlorfenapyr(34,1)
6 Chlorfenapyr(30,0) Diazinon(23,8) Cypermethrin(25,1)
7 Cypermethrin(28,1) Chlorpyrifos(16,9) Chlorpyrifos(17,9)
8 Chlorpyrifos(25,14) Dichlofluanid(13) Ethoprophos(9,1)
9 Dichlofluanid(17,0) Ethoprophos(7,1) Tebufenpyrad(9,0)
10 Bifenthrin(13,0) Carbendazim(6,4) Metalaxyl(6,2)
11 Vinclozolin(11,0) Fenpropathrin(6,1) Carbofuran(6,5)
12 EPN(8,1) Tetradifon(6,0) Azoxystrobin(5,4)
13 Ethoprophos(7.4) Vinclozolin(5,0) Phenthoate(5,0)
14 Iprodione(6,2) Iprodione(4,1) EPN(4,0)
15 Chlorpyrifos-methyl(6,1) Phenthoate(4,0) Fenarimol(4,0)
16 Tolylfluanid(4,0) Bifenthrin(4,0) Dichlofluanid(4,0)
17 Metalaxyl(3,1) Metalaxyl(4,1) Chlorpyrifos-methyl(3,1)
18 Tetradifon(3,0) Fenarimol(4,0) Tetradifon(3,0)
19 Dichlorvos(2,0) Fenitrothion(4,1) Vinclozolin(3,0)
20 Carbofuran(2,2) EPN(3,0) Fenpropathrin(3,0)
21 Parathion(2,0) Kresoxim-methyl(3,1) Prothiofos(3,1)
22 Phenthoate(2,1) Dichlorvos(2,1) Boscalid(3,2)
23 Phorate(2,0) Carbofuran(2,2) Methidathion(2,0)
24 Fenvalerate(2,0) Fenvalerate(2,1) Tolylfluanid(2,0)
25 Myclobutanil(1,0) Chlorpyrifos-methyl(2,2) Dichorvos(1,0)
26 Mepanipyrim(1,0) Dimetomorph(2,1) Bifenthrin(1,0)
27 Isoprothioran(1,1) Diethofencarb(2,0) Phorate(1,0)
28 Kresoxim-methyl(1,1) Methidathion(2,1) Fenvalerate(1,0)
29 Propamocarb(1,0) Cardusafos(2,2) Carbendazim(1,1)
30 Propanil(1,0) Edifenphos(2,2) Dimetomorph(1,0)
31 Fenobucarb(1,0) Propamocarb(1,0) Diethofencarb(1,1)
32 Mepanipyrim(1,1) Cardusafos(1,1)
33 Torylfluanid(1,0) Terbuconazole(1,0)
34 Methomyl(1,1) Benfuracarb(1,1)
35 Azoxystrobin(1,1) Triazophos(1,0)
36 Phosalon(1,1) Fipronil(1,0)
37 Prothiofos(1,0) Triflumizole(1,0)
38 Terbuconazole(1,0) Cyhalothrin(1,0)
39 Hexaconazole(1,0) Fenitrothion(1,0)
40 Boscalid(1,1)
41 Paraclostrobin(1,1)
42 Parathion(1,0)

Total (640,56) (473,58) (362,49)

U No. of pesticide detected, No. of pesticide violated.
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