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Abstract

We collected 2,501 agricultural products from markets in the Gangseo area
including the Gangseo wholesale market and tested them to investigate the current state
of pesticide residues that can contribute to food safety. Eighty-three types of fresh and
dried agricultural products were analyzed using a multiresidue method based on the
Korean Food Code to detect the residue of 272 pesticides. The detection rates of the
pesticide residues were 5.7%(143 of 2,501 samples). The list of the agricultural products
where the pesticide residues were found included perilla leaves(19), spinach(18), Korean
lettuce(15), crown daisy(8), and chard(8). The percentage of products that exceeded
MRLs(Maximum Residue Limits) was 1.4%(34 cases). Those products that exceeded
MRLs included perilla leaves (6), Korean lettuce(5), spinach(3), crown daisy(3) and
welsh onion(3). Endosulfan(27 cases) and procymidone(27 cases) were the most
frequently detected pesticide, followed by diazinon(17 cases) and chlorfenapyr(16 cases).

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

Group Agicltural product e dotoctod(D violatod)
Potatoes Potato 6 0(0.0) 0(0.0)
Sweet potato 10 0(0.0) 0(0.0)
Others 2 0(0.0) 0(0.0)
Sub total 18 0(0.0) 0(0.0)
Beans Pea 2 0(0.0) 0(0.0)
Kidney 7 0(0.0) 0(0.0)
Sub total 9 0(0.0) 0(0.0)
Mushrooms Oyster mushroom 15 1(6.7) 000.0)
Flammulina velutipes 6 0(0.0) 0(0.0)
Pine mushroom 9 0(0.0) 0(0.0)
Button mushroom 1 0(0.0) 0(0.0)
Shiitake mushroom 2 0(0.0) 0(0.0)
Sub total 33 1(3.0) 0(0.0)
Fruits Persimmon 2 0(0.0) 0(0.0)
Apple 5 0(0.0) 0(0.0)
Mandarin 4 0(0.0) 0(0.0)
Pear 2 0(0.0) 0(0.0)
Grape 5 0(0.0) 0(0.0)
Strawberry 4 0(0.0) 0(0.0)
Banana 4 0(0.0) 0(0.0)
Pineapple 1 0(0.0) 0(0.0)
Kiwifruit 1 0(0.0) 0(0.0)
Plum 1 0(0.0) 0(0.0)
Orange 1 0(0.0) 0(0.0)
Lemon 1 0(0.0) 0(0.0)
Grapefruit 1 0(0.0) 0(0.0)
Sub total 33 0(0.0) 0(0.0)
Vegetables Korean lettuce 254 15(5.9) 5(2.0)
Korean cabbage 2217 5(2.2) 1(0.4)
Spinach 221 18(8.1) 3(1.4)
Crown daisy 214 8(3.7) 3(1.4)
Mallow 204 7(3.4) 2(1.0)
Radish leaf 180 4(2.2) 2(1.1)
Perilla leaf 141 19(13.5) 6(4.3)
Chard 99 8(8.1) 2(2.0)
Chamnamul 80 3(3.8) 0(0.0)
Broccoli 71 0(0.0) 0(0.0)
Chicory 70 3(4.3) 0(0.0)
Leaf mustard 53 6(11.3) 1(1.9)
Amaranth 52 A(7.7) 1(1.9)
Chwinamul 34 0(0.0) 0(0.0)
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Table 1. (Continued)

Group Asricultural product e doectod®) vioatod)
Vegetables Pumkin leaf 26 0(0.0) 0(0.0)
(Leafy) Pak-choi 25 2(8.0) 0(0.0)

Pepper leaf 16 3(18.8) 1(6.3)

Mustard leaf 13 1(7.7) 0(0.0)

Shepherd’s purse 10 0(0.0) 0(0.0)

Cabbage 7 0(0.0) 0(0.0)

Kale 5 1(20.0) 0(0.0)

Vitamin 5 1(20.0) 1(20.0)

lettuce 4 0(0.0) 0(0.0)

Coltsfoot 2 0(0.0) 0(0.0)

Parsley 1 0(0.0) 0(0.0)

Beat leaf 1 0(0.0) 0(0.0)

Others 13 1(7.7) 0(0.0)

Sub total 2,028 109(5.4) 28(1.4)

Vegetables Onion 3 0(0.0) 0(0.0)
(Root and tuber)  Carrot 2 0(0.0) 0(0.0)
Radish(root) 4 0(0.0) 0(0.0)

Beat(root) 1 0(0.0) 0(0.0)

Yacon 1 1(100.0) 0(0.0)

Sub total 11 1(9.1) 0(0.0)

Vegetables Welsh onion 92 7(7.6) 3(3.3)
(Stalk and Stem)  Garlic 7 0(0.0) 0(0.0)
Celery 11 109.1) 0(0.0)

Leek 34 6(17.6) 2(5.9)

Dropwort 28 0(0.0) 0(0.0)

Sedum 2 1(50.0) 0(0.0)

Others 2 1(50.0) 0(0.0)

Sub total 176 16(9.1) 5(2.8)

Vegetables Green & red pepper 71 7(9.9) 0(0.0)
(Fruiting) Pumkin 48 2(4.2) 0(0.0)
Cucumber 41 6(14.6) 1(2.4)

Eggplant 24 0(0.0) 0(0.0)

Tomato 3 1(33.3) 0(0.0)

Melon (yellow) 2 0(0.0) 0(0.0)

Melon 1 0(0.0) 0(0.0)

Paprica 1 0(0.0) 0(0.0)

Sub total 191 16(8.4) 1(0.5)

Sum of vegetables 2,406 142(5.9) 34(1.4)

Other plants Other plants 2 0(0.0) 0(0.0)
2 0(0.0) 0(0.0)

Total 2,501 143(5.7) 34(1.4)
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Table 2. Pesticides exceeded their MRLs in agricultural commodities

No. of  Violation No. of sample  Detection
Product i;pii .sam;.)le rate Pesticide exceeded range (Iﬁ?}&g)
violation (%) MRL (mg/kg)
Perilla leaf 141 6 4.3 Procymidone 3 8.068~18.039 5
Chlorpyrifos 2 1.566~0.293  0.01
Diniconazole 1 3.746 0.05
Korean lettuce 254 5 2.0 Endosulfan 2 0.472~0.502 0.1
Dichlorvos 1 5.536 0.1
Carbofuran 1 1.306 0.1
Pencycuron 1 1.795 0.1
Chlorfenapyr 1 2.12 0.5
Welsh onion 92 3 3.3 Tebuconazole 1 5.651 3
Chlorpyrifos 1 0.117 0.01
Endosulfan 1 1.326 0.1
Spinach 331 3 1.4 Diazinon 1 0.662 0.1
Chlorpyrifos 1 0.317 0.01
Fenpropathrin 1 0.346 0.2
Crown daisy 214 3 1.4 Chlorpyrifos 2 0.132~0.163  0.01
Diazinon 1 0.245 0.1
Chard 99 2 2.0 Etoxazole 1 1.873 0.1
Kresoxim-methyl 1 6.043 0.1
Leek 34 2 5.9 Carbofuran 2 0.431~0.723 0.1
Mallow 204 2 1.0 Endosulfan 2 0.445~1.531 0.1
Radish leaf 180 2 1.1 Chlorpyrifos 1 0.467 0.01
Flutolanil 1 2.078 0.7
Leaf mustard 53 1 1.9 Chlorpyrifos 1 0.22 0.01
Papper leaf 16 1 6.3 Diazinon 1 1.433 0.1
Chlorpyrifos 1 1.309 0.01
Vitamin 5 1 20 Diazinon 1 0.505 0.1
Korean cabbage 227 1 0.4 Ethoprophos 1 0.094 0.02
Amaranth 52 1 1.9 Chlorpyrifos 1 1.148 0.01
Cucumber 41 1 2.4 Metalaxyl 1 2.346 1.0
Total 1,943 34 36
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Table 3. Detection of pesticide residues in agricultural products and their MRLs

Pesticide No.of sample No. of sample Detection range MRLs
detected exceeded MRLs (mg/kg) (mg/kg)

Procymidone 21 3 0.102~18.039 0.05~5.0
Endosulfan 217 5 0.017~1.531 0.05~0.2
Diazinon 17 4 0.02~1.433 0.1~0.7
Chlorfenapyr 16 1 0.013~2.12 0.1~2.0
Chlorpyrifos 12 10 0.004~1.309 0.05~2.0
Chlorothalonil 9 0.05~2.842 0.05~7.0
Dichlofluanid 5 0.517~1.467 0.1~15
Cypermethrin 5 0.04~0.45 1.0~5.0
Carbofuran 4 3 0.049~1.306 0.1~2.0
Boscalid 3 1.956~2.749 0.2~5.0
Diethofencarb 3 0.185~2.748 0.05~5.0
Metalaxyl 3 1 0.034~2.346 0.05~5.0
Pencycuron 3 1 0.031~1.795 0.1~0.3
Cyflufenamid 2 0.093~0.141
Azoxystrobin 2 0.929~1.037 0.1~3.0
Myclobutanil 2 0.237~0.472 0.1~2.0
Tebufenpyrad 2 0.448~0.706 0.05~5.0
Fenbuconazole 2 1.422~2.427 0.1~3.0
Fludioxonil 2 0.836~1.684 0.02~1.0
Diniconazole 2 1 0.033~0.35 0.05~1.0
Dichlorvos 1 1 5.536 0.1~2.0
Ethoprophos 1 1 0.094 0.005~0.02
Etoxazole 1 1 1.873 0.1~0.5
Imidacloprid 1 0.567 0.05~3.5
Kresoxim-methyl 1 1 6.043 0.3~5.0
Chlorfluazuron 1 0.753 0.05~10.0
Chlorpyrifos-methyl 1 0.134 0.1~6.0
Tebuconazole 1 1 5.651 0.05~5.0
Fenpropathrin 1 1 0.346 0.5~5.0
Flutolanil 1 1 2.078 0.1~5.0
Total 158 36
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Fig. 1. Percentage of pesticides detected in

agricultural commodities.
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Table 4. Detection frequencies of pesticides from agricultural commodities

Ranking by

etect; 2009 2008 2007 2006 2005"
etection
1 Endosulfan(27,5) Endosulfan(39,15)  Endosulfan(67,6) Endosulfan(107,3)  Endosulfan(218,5)°
2 Procymidone(27,3)  Chlorothalonil(34,3) Procymidone(50,2)  Procymidone(72,1)  Procymidone(117,8)
3 Diazinon(17,4) Procymidone(33,6)  Chlorothalonil(43,1) Chlorothalonil(71,7)  Chlorothalonil (50,3)
4 Chlorfenapyr(16,1)  Chlorfenapyr(20) Diazinon(37,9) Chlorfenapyr(43,2)  Diazinon(41,11)
5 Chlorpyrifos(12,10)  Diazinon(14,8) Chlorfenapyr(34,1)  Cypermethrin(38)  Fenarimol(34)®
6 Chlorothalonil(9) Chlorpyrifos(13,9)  Cypermethrin(25,1) Diazinon(23,8) Chlorfenapyr(30)
7 Dichlofluanid(5) Cypermethrin(10) Chlorpyrifos(17,9)  Chlorpyrifos(16,9)  Cypermethrin(28,1)
8 Cypermethrin(5) Metalaxyl(4) Ethoprophos(9,1)  Dichlofluanid(13) Chlorpyrifos(25,14)
9 Carbofuran(4,3) Diethofencarb(3,1)  Tebufenpyrad(9) Ethoprophos(7,1) Dichlofluanid(17)
10 Pencycuron(3,1) Vinclozolin(2) Metalaxyl (6,2) Carbendazim(6,4)  Bifenthrin(13)
11 Metalaxyl(3.1) EPN(2.,1) Carbofuran(6,5) Fenpropathrin(6,1) ~ Vinclozolin(11)
12 Diethofencarb(3) kresoxim-methyl(2) ~ Azoxystrobin(54)  Tetradifon(6) EPN(8.1)
13 Boscalid(3) Phosalone(2) Phenthoate(5) Vinclozolin(5) Ethoprophos(7,4)
14 Diniconazole(2,1) Diflubenzuron(1,1)  EPN(4) Iprodione(4,1) Iprodione(6,2)
15 Cyflufenamid(2) Boscalid(1) Fenarimol (4) Phenthoate(4) Chlorpyrifos-methyl(6,1)
16 Azoxystrobin(2) Cyhalothrin(1) Dichlofluanid(4) Bifenthrin(4) Tplyfluanid(4)
17 Myclobutanil(2) Azoxystrobin(1) Chlorpyrifos-methyl(3,1) Metalaxyl(4,1) Metalaxyl(3,1)
18 Tebufenpyrad(2) Ethoprophos(1,1) Tetradifon(3) Fenarimol (4) Tetradifon(3)
19 Fenbuconazole(2) Carbendazim(1) Vinclozolin(3) Fenitrothion(4,1) Dichlorvos(2)
20 Fludioxonil (2) Carbofuran(1) Fenpropathrin(3) ~ EPN(3) Carbofuran(2,2)
21 Kresoxim-methyl(1,1) ~ Chlorpyrifos-methyl(1,1) Prothiofos(3,1) kresoxim-methyl (3,1) Parathion(2)
22 Dichlorvos(1,1) Tebufenpyrad(1) Boscalid(3,2) Dichlorvos(2,1) Phenthoate(2,1)
23 Ethoprophos(1,1) Tetradifon(1) Methidathion(2) Carbofuran(2,2) Phorate(2)
24 Etoxazole(1,1) Fenitrothion(1) Torylfluanid(2) Fenvalerate(2,1) Fenvalerate(2)
25 Tebuconazole(1,1)  Phenthoate(1) Dichorvos(1) Chlorpyrifos-methyl(2,2)  Myclobutanil (1)
26 Fenpropathrin(1,1)  Phorate(1,1) Bifenthrin(1) Dimetomorph(2,1)  Mepanipyrim(1)
217 Flutolanil(1,1) Pyridaben(1) Phorate(1) Diethofencarb(2) Isoprothioran(1,1)
28 Imidacloprid(1) Fludioxonil (1,1) Fenvalerate(1) Methidathion(2,1)  kresoxim-methyl(1,1)
29 Chlorfluazuron(1) Carbendazim(1,1)  Cardusafos(2,2) Propamocarb(1)
30 Chlorpyrifos-methyl (1) Dimetomorph(1) Edifenphos(2,2) Propanil (1)
31 Diethofencarb(1,1) ~ Propamocarb(1) Fenobecarb(1)
32 Cardusafos(1,1) Mepanipyrim(1,1)
33 Terbuconazole(1) Torylfluanid(1)
34 Benfuracarb(1,1) ~ Methomyl(1,1)
35 Triazophos(1) Azoxystrobin(1,1)
36 Fipronil(1) Phosalon(1,1)
37 Triflumizole(1) Prothiofos(1)
38 Cyhalothrin(1) Terbuconazole (1)
39 Fenitrothion(1) Hexaconazole(1)
40 Boscalid(1,1)
41 Paraclostrobin(1,1)
42 Parathion(1)
Total (158.36) (173.46) (362,49) (473,58) (640,56)

U Reference(11), ¥ reference(12), ¥ reference(13), ¥ reference(14).
5 No. of pesticide detected, No. of sample over MRLs.
% No. of pesticide detected, None of sample was over MRLs.
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