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Abstract

This study was conducted in order to determine the current status of residues of
pesticides suspected to function as endocrine disruptors in agricultural products collected
at the Garak market and groceries in the Gangnam area in 2007. A total of 6,300
samples were assessed via a multiresidue method to detect 41 pesticides suspected as
endocrine disruptors. 13 pesticides(procymidone, endosulfan, cypermethrin, chlorothalonil,
carbendazim, chlorpyrifos, vinclozolin, pendimethalin, fenvalerate, parathion, iprodione,
alachlor, hexaconazole) were detected and 9 pesticides(procymidone, endosulfan,
carbendazim, chlorpyrifos, chlorothalonil, fenvalerate, vinclozolin, parathion, pendimet-
halin) exceeded the MRLs. Procymidone was the most prevalent pesticide, followed by
endosulfan, cypermethrin, chlorothalonil, and carbendazim in order of prevalence. We
detected pesticides in 318 of the samples ; 312 of these were vegetable samples(98.1%),

1 was a fruit sample(0.3%) and 5 were samples of dried agricultural products(1.6%).

Key words : endocrine disruptors, pesticides, agricultural products
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Table 1. The national list of suspected endocrine disrupters

Compound Type MEK" EPA? MHLW wwr?
Alachlor Herbicide v v v4 v
Aldicarb Insecticide v v v v
Aldrin Insecticide/Fungicide v v
Benomyl Fungicide v v v v
BHC Insecticide v v
Carbaryl Insecticide v v v v
Carbendazim Fungicide v
Chlorothalonil Fungicide
Chlorpropham Herbicide v
Chlorpyrifos Insecticide
Clofentezine Insecticide v
Cypermethrin Herbicide v v v v
DDT Insecticide v v v v
Dichlorvos Insecticide/Fungicide v
Dicofol Insecticide/Fungicide v v v v
Dieldrin Insecticide/Fungicide v v v v
Diflubenzuron Insecticide v
Dimethoate Insecticide
Endosulfan Insecticide v v v4 v
Endrin Insecticide v v
Fenoxycarb Fungicide v
Fenvalerate Insecticide v v v v
Fluazihop-butyl Herbicide v
Heptachlor Insecticide v v v4 v
Hexaconazole Fungicide v
Iprodione Fungicide v
Linuron Herbicide v
Malathion Insecticide/Fungicide v v v v
Methomyl Insecticide v v v v
Methoxychlor Insecticide/Fungicide v v v v
Metolachlor Herbicide
Metribuzin Herbicide v v v4 v
Oryzalin Fungicide v
Parathion Insecticide v v v v
Parathion-methyl Insecticide v v
Pendimethalin Herbicide
Permethrin Insecticide v v v
Procymidone Fungicide v
Simazine Herbicide v
Trifluralin Herbicide v v v v
Vinclozolin Fungicide v v v v

DMinistry of Environment(Korea).

Ministry of Health, Labour and Welfare(Japan).

YEnvironmental Protection Agency(USA).

Y World Wildlife Fund(Canada).
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Fig. 1. Suspected endocrine disrupting pesticides detected.
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Fig. 2. Suspected endocrine disrupting pesticides
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Table 2. Annual distribution of suspected endocrine disrupting pesticides detected and found over

MRLs in agricultural products

2000 2001 2002

2003

2004 2005 2006 2007

Pesticides  (5.745) (6,164 (5.440) (5.670) (5.944) (5.850) (6.159) (6.300) OV
PV F V F V F V F VvV F V F V F V F V
Endosulfan 46 3 317 9 204 16 184 9 214 13 174 17 192 15 101 17 1,748 109
Procymidone 230 28 206 16 172 15 200 21 202 17 158 15 199 12 137 19 1,660 149
Chlorothalonil 35 13 33 4 37 8 38 6 33 4 43 3 51 4 21 4 337 56
Chlorpyrifos 29 17 32 13 17 6 14 3 12 4 39 19 27 17 15 11 221 109
Vinclozoline % 10 38 7 26 6 3 3 12 1 22 6 1L 6 13 1 263 46
Cypermethrin 16 - 5 1 ! - 4 - 25 - 21 2 2 1 22 - 155 4
Permethrin 1 - - - - - - - - - - - - = - - 1 -
Methomyl 3 r 2 - - -1 -1 1 - - - - - - 10 2
Carbaryl 3 r - - - - - -1 -1 1 - - - - 8 2
Dichlorvos - - 1 - - - - - - - 4 2 1 1 - - 13 5
Parathion - - 1 1 r -3 1r 1 1r 2 2 1 - 2 1 15 8
Iprodione - - 1 - - - 2 - 4 1 13 4 8 - 1 - 29 5
Carbendazim - - 10 - - - 1 - - - 3 1 13 4 17 11 44 18
Fenvalerate 1 1 6 2 - - - - 1 1 1 - 1 - 3 2 18 7
Hexaconazole - - 1 1 - - - - 2 - - - 1 - 1 - 5 1
Alachlor - - - - - - - - 1 1 - - - - 1 - 2 1
Diflubenzuron - - - - - - - - - - 1 1 - - - 1 1
Dicofol - - - - - - - - - - - - 1 - - 1 -
Pendimethalin - - - - - - - - - - - - 1 1 4 1 5 2
Total 540 74 653 54 458 51 478 43 509 44 482 73 53T 61 338 67 4,536 525

FY : Number of residue found.
V? : Number of residue violative.
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Table 3. Data of agricultural products by type and groups

No. of sample No. of violative

Type Group No. of sample detections(%) samples(%)
Cereal grains - 22 -
Potatoes - 25 - -
Beans - 3 - -
Nuts and Seeds 9 -
Fruits 329 1(0.3) -
Vegetables 5,652 312(5.5) 61(1.1)
Leafy vegetables 4,365 233(5.3) 47(1.1)
Stalk and stem vegetables 648 66(10.2) 14(2.2)
Root and tuber vegetables 168 1(0.6) -
Fruiting vegetables 366 12(3.3)
Bean vegetables 105 - -
Mushrooms - 107 - -
Ginseng - 2 -
Tea leaves 74 -
E;ggicifricu“ural 7 5(7.0) 4(5.6)
Others 6 -
Total 6,300 318(5.0%) 65(1.0%)
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Dried agricultural products
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Fig. 7. Percentage of the detected agricultural
products containing the suspected
endocrine disrupting pesticides.
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Table 4. No. of agricultural products found more than 2 suspected endocrine disrupting pesticides

Pesticides Procymidone ~ Chlorothalonil ~ Cypermethrin Carbendazim  Hexaconazole
Endosulfan 5 2 3 1
Procymidone 1 1
Vinclozolin 3
Chlorpyrifos 1
Parathion 1
Fenvalerate 1
Pendimethalin 1
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Table 5. Data of violative agricultural products

Item de?géti%frls Pesticides Vilgﬁ(;tiggs Range(rgfg/\Qg %atlons R/I(IEHIZI/\ILZI)Lle
Leafy vegetables
Perilla leaves 5 carbendazim 2 55~109 5.0
1 chlorothalonil 1 33.6 50
7 endosulfan 1 0.2 0.1
Chard 8 procymidone 6 55~25.3 5.0
8 endosulfan 3 29~9.9 1.0
3 carbendazim 2 14~5 1.0
2 chlorpyrifos 2 0.07~0.29 0.01
2 vinclozolin 1 5.1 1.0
2 chlorothalonil 1 7.1 5.0
Korean lettuce 12 procymidone 1 10.2 50
24 endosulfan 1 6.2 0.1
2 carbendazim 1 6.8 50
Chicory leaves 1 carbendazim 1 6.9 1.0
Chamnamul 2 chlorpyrifos 2 0.07~0.28 0.01
Crown daisy 2 procymidone 1 19.9 5.0
Spinach 6 procymidone 2 6.4~8.8 50
9 endosulfan 2 05~1.0 0.1
1 carbendazim 1 5.1 1.0
Amaranth 3 endosulfan 1 1.3 0.1
1 chlorpyrifos 1 0.2 0.1
1 fenvalerate 1 6.3 05
Marshmallow 1 chlorpyrifos 1 0.28 0.01
Rosemari 5 procymidone 3 6.9~7.7 5.0
Radish leaves 5 endosulfan 2 12~14 1.0
2 chlorothalonil 1 7.7 50
Mustard leaves 1 chlorpyrifos 1 0.77 0.01
Samchu 1 chlorpyrifos 1 1.2 0.2
Kale 3 endosulfan 2 0.56~9.8 0.1
2 procymidone 1 16.1 5.0
1 carbendazim 1 4.8 1.0
Subtotal 122 46
Stalk and stem vegetables
Leek 10 procymidone 4 7.7~14.1 5.0
4 carbendazim 3 2.9~11.3 1.0
1 parathion 1 4.6 0.3
Sedum 29 procymidone 1 11.4 5.0
Celery 2 chlorpyrifos 1 0.09 0.05
Welsh onion 3 pendimethalin 1 0.4 0.2
1 chlorpyrifos 1 0.17 0.01
Dropwort 5 endosulfan 2 2.0~2.6 1.0
1 chlorpyrifos 1 0.23 0.01
Subtotal 55 14
Dried agricultural products
Red pepper powder 15 endosulfan 3 0.61~1.85 0.35
Dried pepper leaves 3 fenvalerate 1 5.47 1.99
chlorothalonil 1 97.9 19.86
Subtotal 18 5
Total 197 67
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