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Abstract

This study was carried out to investigate the 190 kinds of pesticide residues in
agricultural products, 3,440 samples, in northern part of Seoul from January to
December in 2002.

The results were as follows :

1. The detection rate of pesticide residues was 5.7%(197 of 3,440 samples). The
order of the agricultural products in which pesticide residues was Aster scaber >
Butterbur > Pimpinella, Leek > Perilla leaf > Pepper

2. The percentage of the agricultural products excessing of Maximum Residue
Limit(MRL) was 1.5%(53 of 3,440 samples). The agricultural products excessing
MRL were Aster scaber(17.6%), Leek(10.9%), Butterbur(8.3%), Angelica(6.9%) etc.

3. The order of the pesticide residues which were detected in agricultural products

were Procymidone, Endosulfan, Chlorpyrfos, Vinclozolin, and Chlorfenapyr.
36kinds of pesticides were detected in the samples.
14 kinds of pesticides (Chlorpyrifos-methyl, Iprobenfos, Cadusafos, Phorate,
Triflumizole, Penconazole, Tebuconazole, Fipronil, Tebufenpyrad, Mepanipyrim,
Cyprodinil, Diethofencarb, Chlorfenapyr, Azoxystrobin, Fenvalerate) were
detectedat the first time in the commercial agricultural products.

4. The pesticide residues in excess of MRL were 24 kinds of pesticides.
Triflumizole, Penconazole, and Tebuconazole were detected in excess of MRL.

Key words : pesticide residues, agricultural products.
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Table 1. The list of tested agricultural products
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Classification

Product Name (Total Number

of Sample)

Leafty lettuce(340),
Aster scaber(74), Lettuce(69),
Young radish(45),
Leafty vegetables  Angelica(29),
(1705)
Pumpkin leaves(5),
Leafty buckwheat(3),
Mosidae(1).

Kona(3),
Ssamchae(1)

Green & Fruits
(984)

Pepper(390),

Weish onion(132). Dropwort(88),
Donnamul (10}, Leafty galic(d),

Leave-stem
vegetables(340)

Roots(19) Korean radish(12), Ginger(3).
Strawberry(53),

Fruits(317) Mandarin(23), Apple(20),
Orange(1). Lemon(1)

. Barley(13), Black rice(8),

Jraing (47 . .

Grains(47) Chinese millet(2). Sorghum(1),

Beans(19) Sovbean(13), Small red bean(6)

Mushrooms(9) Oyster mushroom(5).

Perilla leaf(332),
Chicory leaves(60). Crown Daisy(59), Pak—choi(58)
Chard(39), Kale(39),
Broceoli(26), Leaf mustard(22),
Vitamin(11), Beet(8), Romane(8), Newgreen(7), Jekche(6), Cabbage(5), Ssamchu(5),
Chicon(4), Parsley(3),
Sugarwrop(3), Lolla rossa(2),
. Mungbrum spout(1),

Cucumber(193), Tomato(159),
Pimentos(59). Musk melon(36). Melon(6)

Leek(64),
Fatsia(3),

Radish(2). Onion(1).

Glutinous rice(8), Rice(7),
Adlay(1)

Chinese cabbage(169), Spinach(110),

Mallow(36), Butterbur(36), Pimpinella(32),
Brassica(22), Amaranth(11),

Danggui(3), Shepherd’s purse(3), Okrip(3),

Dandelion(1),
The others(11)

Squnash(82), Egg plant(39).
Wild rocambole(23), Celery(14),
Wonchuri(1)

Garlic(1)

Grape(46), Pear(44), Kiwi(38), Banana(31), Persimmon(25),
Peach (18). Prune(6),

Pineapple(6) Plum(4), Citron(1)

Brown rice(7),

Flammulina velutipes(4)
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Table 2. Pesticides analyzed in 2002

Detected by GC-NPD (86)

Acephate

Etrimfos Dichlorvos Isoprothiclane  Parathion-methyl Phosphamidone  Tebufenpyrad
Azinphos-methyl  Fenamiphos  Diethofencarb  Kresoxim-methyl Simazine Phoxim Terbufos
Benalaxyl Fenazaguin  Dimethipin Malathion Phenthoate Pirimicarh Terbutryn
Bitertanol Fenitrothion  Dimethoate Mecarbam Phorate Pirimiphos-ethyl ~ Thiometon
Cadusafos Diazinon Dimethylvinphos Mepanipyrim Phosalone Pirimiphos-methyl Tolclofos-methyl
Carbophenothion  Fenoxycarb  Diphenamid Metalaxyl Phosmet Profenofos Triazofos
Carboxin Fensulfothion Diphenylamine Methamidophos Parathion Prometryn Tricyclazole
Chinomethionat Fenthion Disulfoton Methidathion Esprocarb Propamocarh Vamidothion
Chlorfenvinphos Fipronil Edifenphos Metribuzin Etoxazole Prothiofos Omethoate
Chlorpyrifos Fludioxonil ~ EPN Mevinphos Iprobenphos Pyraclofos Thiobencarb
Chlorpyrifos-methyl Flusilazole Ethion Monocrotophos  Fenothiocarb Pyrazophos Oxadixy!
Cyproconazole Formothion  Ethopraophos Napropamide Pyridaphenthion Pyridaben Isofenphos
Cyprodinil Fosthiazate
Detected by GC-ECD (69)
Klach!or Fenpropathrin Pendimetalin ~ Chlorothalonil ~ Cypermethrin  Nitrapyrin Quintozene
Aldrin Fenvalerate  Tolylfluanid Cyfluthrin DDT Oxadiazon Tebuconazole
BHC Fluazinam Tralomethrin -~ Cyhalothrin Deltamethrin Oxyfluorfen Tecnazene
Bifenox Flucythrinate  Triadimefon Methoxychlor Dichlabenil Penconazole Chlorfenapyr
Bifenthrin Fluvalinate Triadimenol Metobromuron  Dichlofluanid Permethrin Hexaconazole
Bromacil Folpet Tri-allate Metolachlor Dichlofop-methyl Prochloraz Nuarimol
Bromopropylate  Heptachlor Trichlorfon Endosulfan Dicloran Procymidone Fenarimol
Captafol Imazalil Trifluralin Endrin Dicofol Propanil Tetradifon
Captan Linuron Vinclozolin Ethalfluralin Dieldrin Propiconazole Norflurazon
Chlorobenzilate lprodione Acetochlor Triflumizole Diuron Pyrethrins
Detected by HPLC-FLD (13)
iAldicarb Carbaryl Ethiofencarb Methiocarb Oxamyl Thiodicarb Fenobucarh
Bendiocarb Carbofuran Isoprocarb Methomyl Propoxur Benfuracarb
Detected by HPLC-UVD (22)
Benomy! Thiophanate-methyl Dimetomorph Pyriproxyfen Hexaflumuron  Cymoxanil Imibenconazole
Diflubenzuron  Methabenzthiazuron Fenpyroximate — Acetamiprid Pyrimethanil ~ Lufenuron Chlorpropham
Carbendazim  Fluguinconazole Flufenoxuron Tebufenozide Clofentezine  Teflubenzuron  Azoxystrobin
Imidacloprid
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Table 3. Analysis condition of 155 pesticides by GC-ECD and GC-NPD

GC-ECD

GC-NPD

Column

Gas Flow

HP-1701(30m % 0,25mn % 0.25um film Thickness)
HP-5(30m % 0.250m < 0.2 film Thickness)

Na(1mé/min), Air(60mé/min), Ha(3.0mé/min)

HP-1701(30m > 0.25mm *% 0.25pmilm Thickness)
HP-5(30m > 0.25mm % 0. 2pm film Thickness)

N2(1ml/min)

Inj. Temp. 230TC 230T

Det. Temp 280C 260C

0 T 150°C (2min)-12C/min-240%C (2min)-7C /min- 140°C (1min)-15C /min-180T (5min)-10°C /min-
Ve TEMP- 990 (8min) 260°C (Tmin)

Table 4. Analysis condition of 155 pesticides Table 5. Analysis condition of 12 pesticides

Column

by GC-MSD by HPLC-FLD
HP-5ms(30mx0.25m % 0.25mfilm Bt Waters Carbamate analysis Column
Thickness) ' (3.9%150mm)
Detector Scanning Fluorescence detector

Gas Flow

He(1.0mt/min)

Postcolumn

O-Phthaldialdehvde, 0.05N-NaOH

o reaction
HICCLor] 2607 /980T ; At 12% MeOH/Water
Interface Temp. Mobile Phase B 31 0H: AcON: Water(35:35:30)
Type B Flf}w Tate 1.0mé/min
Injection volume 2008
SOUI'CE,‘:QUﬂd. ; i ngram Time(min) A(%) B(%}
Tty 23RO 0.00 9 5
2.00 95 5
EleEnergy 09.9eV 8.00 20 80
. i 15.00 5 95
Emission 23Tk 16.00 100 100
Oven Temp. 1007 (2min)-107T/min-280°C (15min) 2Ll 1 L
i 22.00 95 5
Table 6. Analysis condition of 23 pesticides Table 7. Analysis condition of 35 pesticides
by HPLC-UVD by HPLC-PDA
Column Lunabgm Ciz 250X460mm, Phenomenax it (Cabamate analysis col. 3.9X150mm,
Detector Scanning Ultraviolet Detector waters
Detector Photodicde Array Detector

Mobile Phase A:Acetonitrile B:Water

Flow rate

Injection
volume

Program

Mobile Phase A:Acetonitrile B:Water

1.2ml/min
; Flow rate 1.2 m¢/min
504 .
Injection 50,4
Time(min)  A(%) B(%) volume

0.00 20 80 Program Time (min) A(%) B(%)
2.00 40 60 (.00 20 80
6.00 100 0 2.00 40 60
10.00 30 ; 20 6.00 100 0
12.00 T0 30 10.00 70 30
15.00 40 60 11.00 40 60
16.00 20 80 12.00 20 80
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Fig. 1. Residues of pesticides in agricultural products.
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Table 8. Data of detected pesticides in agricultural products

No. of .. No. of No. of Range. of MRL
[tem Pesticides - o .
samples findings viclations detection value
Leafty vegetables
Perilla leaf 332 Azoxvstrobin 1 1.0 3.0
Cadusafos 1 1 0.13 (.02
Chlorpyrifos 2 0.1 1.0
Cyprodinil 1 0.5 1.0
Diethofencarb 2 0.56~2.6 50
Endosulfan 1 1 4.3 2.0
Ethoprophos 1 1 1.09 0.02
Fenitrothion 2 2 18419 0.2
Fenthion 1 1 2.0 0.5
Metalaxyl 1 0. 2.0
Procymidone 15 6 0.8=:55.7 10.0
Tebufenpyrad 4 0.1—-04 5.0
Vinclozolin 2 0.3~0.6 1.0
Aster scaber 74 Bifenthrin 1 0.4 0.5
Chlorfenapyr 1 0.2 0.5
Chlorpyrifos 4 4 0.61~1.50 0.01
Chlorpyrifos—methyl 1 4 0.03 0.1
Cypermethrin 1 1.0 5.0
Diazinon 2 1 Q0726 0.1
Endosulfan 2 0.3~0.6 2.0
EPN 1 1 2.0 0.1
Ethoprophos 1 1 1.16 0.02
Fenthion 1 1.8 0.5
[probenfos 6 1 010105 0.2
Pendimethalin 1 1 0.8 0.2
Butterbur 36 Chlorfenapyr 1 1 1.7 0.5
Chlorpyrifos 1 0.003 0.01
Endosulfan 1 0.2 2.0
Fenconazole 1 1 0.3 0.1
Pendimethalin® 2 1 0.1-0.28 0.05
Procymidene i 345 8.0
Leafty lettuce 340 Endosulfan 5 0.2~14 2.0
Metalaxyl 2 0.6~0.8 2.0
Procymidone 7 1 0.9~12.4 5.0
Triflumizole 1 1 6.9 1.0
Young radish 45 Carbofuran 1 1 0.5 0.1
Chlorfenapyr 1 0.1 0.5
Chlorpyrifos 1 1 2.56 0.01
Tetradifon 1 0.1 1.0
Spinach 110 Chlorothalonil 1 0.9 1.0
Endosulfan 5 1 0.3~6.1 1.0
Procymidone 2 1.1~-1.8 5.0
Crown daisy 59 Diazinon 1 1 0.3 0.1
Diethofencarb 1 0.4 2.0
Fenarimol 1 1 1.40 0.05
Angelica 29 Ethoprophos- 1 1 0.10 0.02
Tetradifon 1 1 3.3 1.0
Chinese cabbage 169 Diazinon 1 0.03 0.1
Endosulfan 1 0.5 2.0
Lettuce 649 Endosulfan i 0.4 1.0
Procymidone 2 T.552, 1 5.0
Pimpinella 32 Procymidone 3 1 0.7~74 5.0
Vinclozolin 3 0:2~0.3 1.0
Kale 39 Endosulfan 1 04 1.0
Fipronil 1 1 2,59 0.01
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To be continued

I No. of Pesticid No. of No. of Range. of MRL
tem samples eativmiEs findings violations detection value
Leafty vegetables
Chicory leaves 60 Fipronil 1 1 0.46 0.01
Procymidone 2 1 6.5 5.0
Brassica 22 Diazinon 1 1 0.2 0.1
Chlorpyrifos 1 1 0.12 0.01
Myungil leaf 1 Procymidone 1 1.0 5.0
Mallow 36 Procymidone 1 1.7 5.0
Danggui 3 Procymidone 1 0.5 5.0
Pak-choi 58 Phenthoate 1 0.02 0.2
Leaf mustard 22 Prothiofos 1 1 0.23 0.05
Leave - stem vegetables
Leek 64 Eendosulfan 2 1 0.2~4.4 2.0
Fenarimol 1 1 1.14 0.05
Mepanipyrim 1 1 6.0 3.0
Phorate 1 0.04 0.1
Procymidone 5 2 1,9~8.2 5.0
Propamocarhb 2 2 il 0.2
Wild rocambole 23 Vinelozolin 1 1 3.4 1.0
Celery 14 Terbuconazole 1 1 0.9 0.1
Dropwort 88 Eendosulfan 3 0:5:1.5 2.0
Weish onion 132 Eendosulfan 1 0.2 1.0
Fenvalerate 1 0.1 0.5
Iprodione 1 1 7.8 0.1
Metalaxyl 1 (.03 0.05
Procymidone 2 1 0. 4=71 5.0
Green& fruits
Pepper 390 Chlorfenapyr 3 0.1~-0.2 0.7
Chlorothalonil 1 0.3 1.0
Chlorpyrifos 5 0.1-0.4 0.5
Diethofencarb 2 0.2~0.3 1.0
Eendosulfan 1 1 1.5 1.0
Ethoprophos % 1 0.01~0.89 0.02
Metalaxyl 1 0.2 1.0
Procymidone 18 0.2~-3.0 5.0
Tebufenpyrad 1 0.1 0.5
Vinclozolin 3 0.2,06 3.0
Cuccumber 193 Chlorothalonil 1 0.6 1.0
Metalaxyl 2 0.01~0.1 1.0
Procymidone 4 0.3~0.5 2.0
Pimentos 59 Chlorfenapyr 1 0.07 (.1
Tebufenpyrad 1 0.06 0.1
Musk melon Procymidone 1 0.05 1.0
Egg plant Tetradifon 1 0.1 1.0
Roots
Radish 2 Eendosulfan 1 0.2 1.0
Fruits
Mandarin 23 Procymidone 2 0.1~-0.2 5.0
Kiwi 38 Vinclozolin 3 0.02~0.2 10.0
Strawberry 53 Procymidone 1 0.1 10.0
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Table 9. Frequency of detected and violated pesticides by year

Pesticide

1999

2000

2001

2002

No. of No. of
findings violations

No, of
findings

No. of
violations

No. of
findings

No. of
violations

No. of
findings

No. of
violations

Procymidone
Endosulfan
Chlorpyrifos
Vinclozolin
Chlorfenapyr
Metalaxyl
Iprobenphos
Tebufenpyrad
Ethoprophos
Diazinon
Diethofencarb
Tetradifon
Pendimethalin
Chlorothalonil
Fenarimol
Fenitrothion
Fenthion
Fipronil
Propamocarb
EPN
Cadusafos
Carbofuran
Triflumizole
Penconazole
Prothiofos
Mepanipyrim
[prodione
Tebuconazole
Bifenthrin
Cypermethrin
Cyprodinil
Azoxystrobin
Chlorpyrifos-methyl
Phenthoate
Fenvalerate
Phorate
Permethrin
Tolylfluanid
Diclofluanid
Methidathion
Phosalone
Pyrazophos
Ethiofencarb
Methiocarb
Methomyl

20 2
18 6
13 12
8 3
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