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ABSTRACT - This study was carried out to investigate the current status of pesticide residues in 3,735 agricul-
tural products in the northern area of Seoul from January to December in 2008. 3,735 samples, comprising 119 types
of agricultrural products were assessed via a multiresidue method to detect 260 pesticides. Pesticide residues were
detected in 19.7%(737 of 3,735 samples), and the rate at which the detected residues violated the maximum residue
levels(MRLs) of the Korean Food Code was 3.2%(121 of 3,735 samples). Pesticide residues were detected in 72 spin-
aches, 64 peppers, 45 sweet peppers, 40 perilla leaves, 38 korean cabbages and 37 dried agricultural products. The
samples that violated the MRLs included 14 perilla leaves, 13 spinaches, 12 leek, 6 lettuces(leaf), 6 chards and 6 gyeo-
jchaes. Procymidone, endosulfan, chlorfenapyr, cypermethrin, bifenthrin, tebuconazole and fenvalerate were all fre-
quently observed. Procymidone, endosulfan, dimethomorph and diniconazole 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. List of used for survey of pesticide residues
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Type

(No. of samples)

Group
(No. of samples)

Product Name (No. of Samples)

Korean cabbage(234), Cabbage(81), Lettuce(leaf)(179), Lettuce(head)
(89), Spinach(248), Perilla leaves(134), Crown daisy(47), Marsh mallow
(42), Chard(37), Butterbur(15), Radish leaves(117), Chwinamul(58),

Vegetable Papper leaves(21), Chamnamul(39), Kale(9), Broccoli(105), Chinese
(3,116) Leafy vegetables (1,784) vegetables(43), Mustard leaf(26), Shepherd's purse(15), Chicory
(leaves)(23), Pumpkin young leaves(14), Shinsuncho(8), Amaranth(37),
Sowthistle(4), Gyeojachae(15), New green(2), Dachungchae(2), Danggi
leaf(5), others(135)
Welsh onion(122), Leek(125), Waterdrop Waterdrop wort(135), Sweet
potato stalk(7), Taro stem(5), Bracken(17, Asparagus(3), Celery(17),
Stalk and stem vegetables (512) Bamboo shoot(1), Kohlrabi(7), Kuansh(2), Bud of aralia(9), Wild garlic
(21), Green garlic(16), Sedum18), others(7)
Radish(root)(105), Onion(4), Garlic(4), Carrot(6), Ginger(4), Lotus
Root and tuber vegetables (144) root(3), Balloon flower(12), Bonnet bellflower(4), Chicory(root)(2)
Cucumber(138), Squash(98), Tomato(29), Green & Red pepper
Fruiting vegetables (676) (Fresh)(202), Sweet pepper(123), Eggplant(68), Korean melon(15),
Watermelon(1), Melon(2)
Fruits . .
(249) Pome fruits(53) Apple(31), Pear(6), Persimmon(15)
Citrus fruits(29) Mandarin(10), Orange(12), Grapefruit(5), Lemon(1), others(1)
Stone fruits(63) Peach(15), Jujube(8), Apricot(2), Plum(12), Korean plum(23), Cherry(3)
Berries and other small fruits(58) Grape(35), Strawberry(21), Berry(1), Wild berry(1)
Assorted tropical and sub tropical fruits(46) Banana(32), Pineapple(3), Kiwifruit(5), Mango(4), others(2)
Tea leaves
72) Tea(72)
Mushrooms Oyster mushroom(5), Oak mushroom(1), Mushroom(2), Winter
(45) mushroom(17), Juda's ear(1), Ganoderm aliucidum karst(1), New
matsutake fungus(18)
Po(t:;(;es Potato(18), Sweet potato(19), Taro(4), Yam(1)
Cereal grains Rice(17), Barley(2), Buckwheat(1), Foxtail millet(3), Sorghum(3),
(35) Corn(7), Job's tear(1), others(1)
B(eiz;r)ls Mungbean(2), Pea(1), Cowpea(2), Red bean(1), Black bean(3), others (10)

Nuts and Seeds Nuts(8)

Chestnut(7), Peanut(1)

(12) Seeds(4) Seasam(2), Perilla-seed(2)
Other plants Mungbean sprouts(8), Soybean sprouts(19), Dried agricultural products
(145) (84), others(34)

Table 2. Detection and violation rates of pesticides in agricultural products by year

Year Total No. of Sample detected with pesticide Sample exceeded MRL
samples analyzed No. % No. %
2008 3735 616 19.7 121 32
2007 3020 616 20.4 124 4.1
2006 3044 470 154 54 1.8
2005 4108 534 13.0 72 1.8
2004 3811 437 11.5 64 1.7
2003 3797 299 7.9 65 1.7
2002 3440 179 52 53 1.5
2001 3695 148 4.0 53 1.4
2000 3041 117 3.9 46 1.5
1999 1588 80 5.0 37 2.3
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Table 3. Distribution of 737 residual pesticides in each 3,735 agricultural products in wholesale markets in Seoul, 2008

No. of pesticide

No. of pesticide

Type Group Product Name No. of samples detected violated

Korean cabbage 234 38 5

Cabbage 81 1 0

Lettuce(leaf) 179 28 6

Lettuce(head) 89 5 0

Spinach 248 72 13

Perilla leaves 134 40 14

Crown daisy 47 7 2

Marsh mallow 42 3 2

Chard 37 6 6

Butterbur 15 1 0

Radish leaves 117 13 4

Chwinamul 58 16 4

Leafy vegetables Pepper leaves 21 8 4
Chamnamul 39 7 5

Kale 9 2 2

Broccoli 105 5 0

Chinese vegetable 43 1 1

Mustard leaves 26 6 0

Chicory(leaves) 23 1 2

Pumpkin young leaves 14 2 0

Amaranth 37 6 3

Vegetable Gyeojachae 15 2 6
New green 2 1 0

Dachungchae 2 0 2

Others 135 6 9

Welsh onion 122 21 4
Leek 125 43 12

Waterdrop wort 135 3 3

Celery 17 1 0

Stalk and stem vegetables Wild garlic 21 g N
Green garlic 16 1 0

Sedum 18 2 3

Others 7 0 1

Root and tuber vegetables Radish(root) 105 5 1
Cucumber 138 17 0

Eggplant 68 5 0

Green & red pepper(fresh) 202 64 3

Fruiting vegetables Korean melon 15 4 0
Melon 2 1 0

Squash 98 9 0

Sweet pepper 123 45 0

Tomato 29 3 0

. Apple 31 12 0

Pome fruits Persimmon 15 1 0
Grapefruit 5 1 0

Cirus fruits Lemon ! ! 0
Mandarin 10 1 0

Orange 12 8 0

Fruits Ap.ricot 2 1 0
Stone fruits Jujube 8 7 0
Peach 15 9 0

Plum 12 2 0

Berries and other Grape 35 8 0
small fruits Strawberry 21 2 0
Assorted tropical Banana 32 6 0
and sub tropical fruits Kiwifruit 5 2 0
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Table 3. Continued

No. of pesticide  No. of pesticide

Type Group Product Name No. of samples detected violated
Cereal grains Rice 17 4 0
Potatoes Potato 18 1 0
Other plants Dried agricultural products 84 37 2
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Table 4. Pesticides over MRLs agricultural products

No. of viola-

Products No. of tive Violation Pesticides No. of samples Detection MRLs
Samples samples rate(%) over MRLs range (mg/kg) (mg/kg)

Perilla leaves 134 14 10.4 Endosulfan 2 0.2~0.3 0.1
Diethofencarb 1 8.8 5.0
Fludioxonil 1 1.59 0.05
Diniconazole 4 0.17-0.38 0.05
Azoxystrobin 1 4.12 0.05

Propamocarb 1 1.2 0.1

Procymidone 1 6.7 5.0

Pyridaryl 2 3.5-4.0 2.0

Bitertanol 1 5.2 3.0
Spinach 248 13 52 Fenproximate 1 0.51 0.05
Endosulfan 4 0.2-2.0 0.1

Dimethomorph 5 4.2-73 3.0

Thiophanate-methyl 1 5.0 1.0

Propamocarb 1 33 1.0

Chlorothalonil 1 5.8 5.0

Fenvalerate 1 1.6 0.5

Leek 125 12 9.6 Procymidone 6 3.9-25.4 5.0
Pyraclofos 1 0.42 0.05

Boscalid 1 1.0 0.3

Pyridaryl 1 0.22 0.05

Flutolanil 1 0.1 0.1

Hexaconazole 2 0.2-0.7 0.1

Bifenthrin 1 0.3 0.1

Carbendazim 1 23 1.0

Lettuce(leaf) 179 6 34 Diazinon 1 6.9 0.1
Procymidone 2 12.6-16.4 5.0

Azoxystrobin 1 0.99 0.05

Diniconazole 2 0.36-0.60 0.05

Dimethomorph 1 10.0 7.0

Chard 37 6 16.2 Procymidone 1 3.27 0.05
Propamocarb 1 2.00 0.05

Fludioxonil 1 1.04 0.05

Dimethomorph 1 3.7 2.0

Endosulfan 2 0.3-0.7 0.1

Gyeojachae 15 6 40.0 Procymidone 4 1.96-4.07 0.05
Diazinon 1 1.9 0.1

Paclobutrazole 2 1.42-8.37 0.05

Chamnamul 39 5 12.8 Vinclozolin 1 4.8 1.0
Procymidone 3 0.37-4.78 0.05

Chlorothalonil 1 11.9 5.0

Korean cabbage 234 5 2.1 Azoxystrbin 1 0.37 0.05
Diazinon 3 0.2-1.3 0.1

Flutolanil 1 0.2 0.1

Endosulfan 1 0.7 0.2

Dimethomorph 1 3.7 2.0

Chwinamul 58 4 6.9 Endosulfan 1 3.8 0.1
Fenarimol 1 4.2 1.0

Propiconazole 1 4.73 0.05

Fenvalerate 1 1.2 1.0

Pencycuron 1 8.9 0.1

Ethoprophos 1 0.22 0.02




Table 4. Continued
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Products No.of  No. of violative  Violation Pesticides No. of samples  Detection MRLs
Samples samples rate(%) over MRLs range (mg/kg) (mg/kg)
Papper leaves 21 4 19.0 Chlorothalonil 2 2.3-9.1 5.0
Fenvalerate 1 1.3 0.5
Endosulfan 1 1.6 0.1
Pyridaben 1 4.9 2.0
EPN 1 0.2 0.1
Carbendazim 1 11.4 1.0
Radish leaves 117 4 34 Flutolanil 2 0.4-0.5 0.1
Endosulfan 1 4.2 0.1
Phenthoate 1 0.2 0.1
Diazinon 1 0.3 0.1
Welsh onion 122 4 33 Carbendazim 1 1.9 0.5
Diethofencarb 1 0.33 0.05
Iprodione 1 0.7 0.1
Pyridaryl 1 0.7 0.5
Amaranth 37 3 8.1 Pencycuron 1 1.7 0.1
Flufenoxuron 1 1.4 0.5
Endosulfan 1 3.0 0.1
Waterdrop wort 135 3 2.2 Chlorpyrifos 2 0.50-4.99 0.01
Endosulfan 2 0.2-0.6 0.1
Sedum 18 3 16.7 Procymidone 2 0.29-0.48 0.05
Endosulfan 1 0.6 0.1
Pepper 202 3 1.5 Spiromecifen 1 0.78 0.05
Ethoprophos 1 0.40 0.02
Pyridaben 1 10.6 0.7
Crown daisy 47 2 43 Mepanipyrim 1 0.55 0.05
Chlorpyrifos-methyl 1 0.6 0.1
Marsh mallow 42 2 4.8 Procymidone 2 0.38-6.10 0.05
Kale 9 2 222 Procymidone 2 2.77-3.22 0.05
Chicory(leaf) 23 2 8.7 Procymidone 2 5.11-14.64 0.05
Dachungchae 15 6 40.0 Procymidone 2 2.00-2.32 0.05
Wild garlic 21 2 9.5 Iprodione 1 0.8 0.1
Metalaxyl 1 0.98 0.05
Chinese vegetables 43 1 2.3 Pyridaryl 1 0.25 0.05
Radish(root) 105 1 1.0 Terbufos 1 0.24 0.05
Chicon 6 1 16.7 Metalaxyl 1 2.0 0.5
Others 84 2 2.4 Fenpropathrin 1 1.6 0.2
Cypermethrin 1 23 1.0
A 3 Aow AzZtEH A =
ARE AAte] EAA wE S4B ekl dALe
FE ik ol fErlHe BN AEzhAe) AT 20084 19VE A7 AL B A A6l 55
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WESAE Aolsie] B FAHE A BIURFE 2 BAF AT, 7374014 ool AEH] 197%2] BE
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ARele wore x7) @ AAM) FEs A FU 727, 1% 647, 9% 457, B3 437, S 407, vj
gl AAFTAL vk aela AR ko] Aol 384, dxgikE 374 F9 ol woF RS
SE9] AR Fo) ARG ek ol ALY S Ao BHES 121002 30%0] FAFES b
o AYPENE Y8 T TR AFEST, FoF 3 SAY 149, AFA 137, RF 1270, 4F, 2, A
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Table 5. 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)
Procymidone 168 35 0.002-29.093 0.05-10.0
Endosulfan 108 16 0.001-4.2 0.05-2.0
Chlorfenapyr 96 0 0.001-0.520 0.05-7.0
Cypermethrin 69 1 0.014-2.3 0.05-5.0
Bifenthrin 55 1 0.010-0.753 0.05-2.0
Tebuconazole 42 0 0.019-3.311 0.05-5.0
Fenvalerate 41 3 0.010-2.391 0.5-10.0
Chlorpyrifos 33 2 0.004-4.989 0.01-2.0
Tetraconazole 32 0 0.006-0.797 0.2-1.0
Metalaxyl 26 2 0.002-2.0 0.05-2.0
Dimethomorph 23 8 0.212-10.0 2.0-7.0
Chlorothalonil 21 4 0.003-11.890 0.05-5.0
Azoxystrobin 16 3 0.019-4.122 0.05-5.0
Diazinon 16 6 0.011-6.868 0.1
Diniconazole 15 8 0.015-0.60 0.05
Hexaconazole 15 2 0.011-0.675 0.1-1.0
Pyridaben 15 2 0.006-10.6 0.5-3.0
Pyridaryl 15 6 0.020-4.0 0.05-2.0
Flutolanil 12 4 0.007-0.546 0.1-0.7
Kresoxim-methyl 10 0 0.010-0.465 0.1-2.0
Imazalil 9 0 0.003-2.228 5.0
Fenarimol 8 1 0.006-4.2 0.1-1.0
Fludioxonil 8 2 0.011-1.585 0.05-3.0
Buprofezin 7 0 0.014-0.438 1.0
Isoprothiolane 7 0 0.021-0.299 0.2-0.5
Spiromecifen 7 1 0.009-0.777 0.05-1.0
Carbendazim 6 3 0.861-11.351 0.5-5.0
Cyhalothrin 6 0 0.012-0.240 0.5-1.62
Fenpropathrin 6 1 0.013-1.636 0.2-5.0
Pyrimethanil 6 0 0.005-1.850 3.0-5.0
Iprodione 4 2 0.407-0.817 0.1-5.0
Paclobutrazole 4 2 0.019-8.37 0.05
Bitertanol 3 1 0.077-5.169 1.0-3.0
Chlorpyrifos-methyl 3 1 0.006-0.590 0.1
Ethoprophos 3 2 0.001-0.40 0.02
Fenhexamid 3 0 0.072-0.949 3.0-5.0
Iprobenfos 3 0 0.055-0.124 0.2
Pencycuron 3 2 0.048-8.9 0.1
Phenthoate 3 1 0.031-0.223 0.1-1.0
Propamocarb 3 3 1.218-3.294 0.05-1.0
Vinclozolin 3 1 0.017-4.832 1.0
Cyprodinil 2 0 0.022-0.052 1.0-5.0
Fenazaquin 2 0 0.070-0.110 3.0
Oxadixyl 2 0 0.035-0.093 0.1
Pendimethalin 2 0 0.003-0.045 0.05-0.2
Tebufenozide 2 0 0.604-0.761 1.0
Tebufenpyrad 2 0 0.017-0.584 0.5-5.0
Tetradifon 2 0 0.011-0.206 1.0-3.0
Triadimenol 2 0 0.052-0.105 0.2-3.0
Bifenox 1 0 0.001 0.05
Boscalid 1 1 0.980 0.3




Table 5. Contunued
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Pesticide No. of sample No. of sample Detection range MRLs
detected over MRLs (mg/kg) (mg/kg)
Captan 1 0 0.016 2.0
Carbofuran 1 0 0.073 0.1
EPN 1 1 0.180 0.1
Etoxazole 1 0 0.078 0.1
Fenitrothion 1 0 0.080 0.1
Fenpyroxymate 1 1 0.508 0.05
Fluacrypyrim 1 0 0.242 3.0
Flufenoxuron 1 1 1.432 0.5
Mepanipyrim 1 1 0.545 0.05
Methoxyfenozide 1 0 2.347 5.0
Parathion 1 0 0.023 0.3
Permethrin 1 0 0.235 2.0
Prochlolaz 1 0 0.208 0.5
Propanil 1 0 0.106 0.2
Propiconazole 1 1 4.730 0.05
Pyraclofos 1 1 0.421 0.05
Terbufos 1 1 0.236 0.05
Thifluzamide 1 0 0.022 0.1
Thiodicarb 1 0 0.231 3.0
Thiophanate-methyl 1 1 5.011 1.0
Tolyfluanid 1 0 0.075 1.0
Triflumizol 1 0 0.140 1.0
Table 6. Frequency of pesticide detected by year
The order No. 2006 2007 2008
1 Procymidone(192,8)" Procymidone(127,8) Procymidone(168,35)
2 Chlorfenapyr(90,4) Endosulfan(88,9) Endosulfan(108,16)
3 Diniconazole(89,11) Chlorfenapyr(68,2) Chlorfenapyr(96,0)
4 Chlorothalonil(21,1) Bifenthrin(41,2) Cypermethrin(69,1)
5 Chlorpyrifos(19,1) Cypermethrin(32,0) Bifenthrin(55,1)
6 Cypermethrin(16,0) Metalaxyl(30,3) Tebuconazole(42,0)
7 Diazinon(13,0) Chlorothalonil(27,5) Fenvalerate(41,3)
8 Tetraconazole(12,2) Azoxystrobin(27,19) Chlorpyrifos(33,2)
9 Dichlorvos(12,1) Dimethomorph(27,14) Tetraconazole(32,0)
10 Ethaboxam(11,3) Diazinon(16,6) Metalaxyl(26,2)
11 Fosthiazate(11,1) Tetraconazole(13,2) Diethofencarb(24,2)
12 Bifenthrin(10,0) Diethofencarb(13,3) Dimethomorph(23,8)
13 Fenthion(10,0) Flutolanil(13,9) Chlorothalonil(21,4)
14 Pyridaben(9,1) Tebuconazole(9,1) Azoxystrobin(16,3)
15 Vinclozolin(9,1) Vinclozolin(7,1) Diazinon(16,6)
16 Azoxystrobin(8,2) Buprofezin(7,0) Diniconazole(15,8)
17 Metalaxyl(8,2) Fenvalerate(7,2) Hexaconazole(15,2)
18 Hexaconazole(8,3) Diniconazole(6,2) Pyridaryl(15,6)
19 Kresoxim-methyl(8,1) Chlorpyrifos(6,6) Pyridaben(15,2)
20 Phenthoate(7,2) Hexaconazole(6,0) Flutolanil(12,4)
21 Tebuconazole(7,1) Carbendazim(6,6) Kresoxim-methyl(10,0)
22 Tolyfluanid(7,0) Kresoxim-methyl(5,4) Imazalil(9,0)
23 Fluquinconazole(7,1) Fludioxonil(5,4) Fludioxonil(8,2)
24 endosulfan(6,2) Pencycuron(5,4) Fenarimol(8,1)
25 Propamocarb(6,2) Thifluzamide(4,0) Buprofezin(7,0)

UNo. of pesticide detected, No. of pesticide violated.
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Table 6. Continued

The order No. 2006 2007 2008
26 Diethofencarb(5,2) Ethoprophos(4,3) Spiromecifen(7,1)
27 Carbendazim(4,2) Spiromecifen(4,4) Isoprothiolane(7,0)
28 Buprofezin(4,0) Tolyfluanid3,0) Carbendazim(6,3)
29 Methidathion(4,1) Pyrimethanil(3,0) Pyrimethanil(6,0)
30 Isoprothiolane(3,0) Pyridaryl(3,3) Fenpropathrin(6,1)
31 Cyhalothrin(3,0) Fenpropathrin(3,1) Cyhalothrin(6,0)
32 Iprobenfos(3,0) Thiamethoxam(3,2) Paclobutrazole(4,2)
33 Triadimenol(3,1) Ethaboxam(2,2) Iprodione(4,2)
34 Fluazifop-buthyl(3,1) Pyridaben(2,0) Vinclozolin(3,1)
35 Imazalil(2,0) Iprobenfos(2,1) Pencycuron(3,2)
36 Cyprodinil(2,0) Tebufenpyrad(2,0) Ethoprophos(3,2)
37 Oxadixyl(2,1) Terbufos(2,0) Iprobenfos(3,0)
38 Pendimethalin(2,0)" Bitertanol(2,0) Bitertanol(3,1)
39 Tebufenpyrad(2,0) Boscalid(2,1) Phenthoate(3,1)
40 Thifluzamide(2,1) Flufenoxuron(2,0) Propamocarb(3,3)
41 Cadusafos(2,1) Methoxyfenozide(2,0) Chlorpyrifos-methyl(3,1)
42 Penpropathrin(2,0) Phenthoate(1,0) Fenhexamid(3,0)
43 Prothiofos(2,0) Fluquinconazole(1,1) Tebufenpyrad(2,0)
44 Simazine(2,0) Propamocarb(1,1) Pendimethalin(2,0)
45 Tebupyrimfos(2,1) Methidathion(1,0) Tetradifon(2,0)
46 Fludioxonil(1,0) Pendimethalin(1,0) Triadimenol(2,0)
47 Ethoprophos(1,0) Cadusafos(1,0) Cyprodinil(2,0)
48 Pyraclofos(1,0) Tebupyrimfos(1,1) Oxadixyl(2,0)
49 Terbufos(1,0) Tetradifon(1,0) Fenazaquin(2,0)
50 Pyrimethanil(1,0) Parathion(1,0) Tebufenozide(2,0)
51 Tetradifon(1,0) Paclobutrazole(1,1) Thifluzamide(1,0)
52 Captan(1,0) Fenarimol(1,0) Tolytluanid(1,0)
53 Fenitrothion(1,0) Chlorpyrofos-methyl(1,1) Terbufos(1,1)
54 Parathion(1,0) Fluacrypyrim(1,0) Boscalid(1,1)
55 Benfurcarb(1,0) Permethrin(1,0) Flufenoxuron(1,1)
56 Carbaryl(1,0) Chlorfluazuron(1,0) Methoxyfenozide(1,0)
57 Fenamidone(1,0) Cycloprothrin(1,1) Parathion(1,0)
58 Fenobucarb(1,0) Iprovalicarb(1,0) Fluacrypyrim(1,0)
59 Lufenuron(1,1) Permethrin(1,0)
60 Pyraclofos(1,1)
61 Captan(1,0)
62 Fenitrothion(1,0)
63 EPN(1,1)
64 Fenpyroxymate(1,1)
65 Mepanipyrinm(1,1)
66 Propiconazole(1,1)
67 Thiophanate-methyl(1,1)
68 Bifenox(1,0)
69 Carbofuran(1,0)
70 Ethoxazole(1,0)
71 Prochloraz(1,0)
72 Propanil(1,0)
73 Thiodicarb(1,0)
74 Triflumizol(1,0)

Y No. of pesticide detected, No. of pesticide violated.
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