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A Survey on Pesticide Residues of Commercial
Agricultural Products in The North of Seoul (1)

Kyungdong Agricultural Products Inspection Team

Mi-ra Jang, Ae-hee Chung, Yong-tae Yoon, Ho-chan Lee, Gyung-sig Kim,
Hye-ran Yang, Jin-ho Cho, Hyun-jung Seung, Sung-deuk Lee,
Su-jin Kim, Nam-hoon Kim, Jin-gon Kim, and Myung-hee Kim

Abstract

This study was carried out to investigate the 158 kinds of pesticide residues in agricultural products,
3695 samples, in northern part of Seoul from January to December in 2001.

The results were as follows :

1. The detection rate of pesticide residues was 4%(146 of 3695 samples). The order of the agricultural
products in which pesticide residues was perilla leaf > pepper > lettuce > spinach > chwinamul >
leek > green onion, chard.

2. The percentage of the agricultural products excessing of Maximum Residue Limit (MRL) was
1.5%(54 of 3695 samples). The agricultural products excessing MRL were perilla leaf(11cases),
spinach (10cases), chwinamul(7cases), lettuce and chard(3cases), etc.

3. The order of the pesticide residues which were detected in agricultural products was procymi-
done(60cases), endosulfan(33cases), chlorpyrifos(18cases), vinclozolin (16cases),
chlorthalonil(6cases), respectively.

4, The pesticides residues in excess of MRL were chlorpyrifos(13cases), endosulfan (11cases), pro-
cymidone(9cases), chlorthalonil(5cases), respectively.

5. The violation rates of pesticide residues in agricultural products were decreased as 2.1% in 1999,
1.5% in 2000 and 1.5% in 2001.

Key words: Pesticide residue, agricultural products.
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Table 1. The list of tested agricultural products
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Classification Products Name(Total Number of Sample)
Lettuce(397), Perilla Leaf(306), Cucumber(192), Tomato(156), Korean cabbage(172), Green
onion(146), Spinach(110). Leek(104), Pumpkin(101), Wate dropwort(94), Crown Daisy(86),
Strawberry(76), Chicory leaves(71), Leafy radish(63), Egg plant (54), Chungkyeongchae(51),
Chard(34), Musk melon(32). Kale(31), Sinsuncho(36), Mallow(28), Kyeujachae(22),
Vegetables Amaranth(17), Celery(13), Chicon(11), Newgreen(9), Romaein(7), Garlic young stem(6),
Cabbage(6), Danggui(6), Melon(6), Okrip(8), Broceoli(5), Water melon(5), Haruna(5),
Mustard leaf(4), Mosidae(4), Beets(4), Pumpkin leaf(4), Soybean spout(16), Mungbran
spout(9), The others(27)
Gt Barley(25), Glutinous Rice(22), Rice(22), Black rice(16), Sorghum(9), Prosomillet(4),
Foxtail millet(3), wheat(1), Job' tears(1)
Potatoes Potato(1)
Beans Soybean(20), Small red bean(8), Mungbean(2), Kidney bean(2)
Spices Pepper(383), Sweet pepper(38), Green Garlic(5), Paprica(1)
— Banana(70), Grape(68), Apple(55), Persimmon(49), Citrus fruit(37), Kiwi(35), Peach (26),
Pear(25), Prune(15), Orange(7), Pineapple(1)
Flamm velutipes(8), Oyster mushroom(7), Juda s ear(5), Pine mushroom(5),
Mushroom .
Lertinus edodes(1)
. Chwinamul(94), Chamnamul(36), Butterbur(30), Dactuca bungeanai(12), Sedum (11),
Wild plants .
Rocambole(6), Shepherd s purse(1)
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Table 2. Pesticides analyzed in 2001
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#(Japan) Al & AHESIE L

Riedel-de HaenAHGermany) <}
, AcCN/Water &

Balo] A48 NaCle Tedia Company(USA)AES

8RR, T 9 ASAISHe RS PAE Y

FAF o) AFES AR

BA4717]2%= HP 7683 Injector Autosampler?} §-
Z9 Hewlett-PackardAH(USA) ] HP-6890 Gas
Chromatograph-ECD, HP-6890 Gas Chromatogr-
aph-NPD%} Waters 2695 HPLC-474 Scanning
Fluorescence Detectors AHg3lem, AE8 ¥

AR Flde

E
=

HP-6890 Gas Chromatograph-

5973 MSD(Mass Selective Detector) & AHE-a15i .

Organophosphorus pesticides® Organochlorine pesticides™ ?}225;?;:22*,
Acephate Etrimfos Parathion Alachlor Fenpropathrin  Thighencarb Aldicarb
Azinphos-Methyl Fenamiphos Parathion-methyl | Aldrin Fenvalerate Tolyfluanid Bendiocarb
Benalaxyl Fenazaquin Pendimethalin BHC Fluazinam Tralomethrin | Carbaryl
Benfuracarb Fenitrothion Phenthoate Bifenox Flucythrinate  Triadimefon Carbofuran
Bitertanol Fenobucarb Phorate Bifenthrin Fluvalinate Triadimenol Ethiofencarb
Cadusafos Fenoxycarb Phosalone Bromacil Folpet Tri-allate Isoprocarb
Carbophenothion Fensulfothion Phosmet Bromopropylate ~ Heptachlor Trichlorfon Methiocarb
Carboxin Fenthion Phosphamidone Captafol Imazalil Trifluralin Methornyl
Chlnomethionat Fipronil Phoxim Captan Linuron Vinclozolin Oxamyl
Chlorfenvinphos Fludioxonil Pirimicarb Chlorobenzilate Iprodione Propoxur
Chlorpyrifos Flusilazole Pirimiphos-ethyl Chlorothalonil Methoxychlor Thiodicarb
Chlorpyrifos-methyl ~ Formothion Pirimiphos-methyl | Cyfluthrin Metobromuron
Cyproconazole Fosthiazate Profenofos Cyhalothrin Metolachlor
Cyprodinil Isoprothiclane Prometryn Cypermethrin Nitrapyrin
Diazinon Kresoxim-methyl  Propamocarb DDT Oxadiazon
Dichlorvos Malathion Prothiofos Deltamethrin Oxyfluorfen
Diethofencarb Mecarbam Pyraclofos Dichlobenil Penconazole
Dimethipin Mepanipyrim Pyrazophos Dichlofluanid Permethrin
Dimethoate Metalaxyl Pyridaben Dichlofop-methyl ~ Prochloraz
Dimethylvinphos Methamldophos ~ Tebufenpyrad Dicloran Procymidone
Diphenamid Methidathion Terbufos Dicofol Propanil
Diphenylamine Metribuzin Terbutryn Dieldrin Propiconazole
Disulfoton Mevinphos Thiometon Diuron Pyrethrin
Edifenphos Monocrotophos Tolclofos-methyl Endosulfan Quintozene
EPN Napropamide Triazophos Endrin Tebuconazole
Ethion Omethoate Tricyclazole Ethalfluralin Tecnazene
Ethoprophos Oxadixyl Vamidothion Fenarimol Tetradifon

*: detedted by GC-NFD, FPD

** © detedted by GC-ECD
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Table 3. Operating conditions of GC-ECD and GC-NPD

GC-ECD

GC-NPD

Column HP-1701(30m % 0.25mm % 0.25im film Thickness) | HP-1701(30m % 0.25mmx 0.25um film Thickness)

Inj. Temp. 230t
Det. Temp. | 230C

HP-5(30m % 0.25mm % (0 2m film Thickness)
Gas Flow Na(1ml/min), Air(60ml/min), Ha(3.0ml/min)

HP-5(30m x 0.25m X 0. 2an film Thickness)
Ng (1 m[/mln)

230T

260C

Oven Temp.| 150C(2min)-12C/min-240C(2min)-7C/min- | 140C(1min)-15C/min-180T (5min)-10C/min-

280C (8min)

260C(Tmin)

Table 4. Operating condition of GC-MSD

Column

Gas Flow

Injector/Interface Temp.

Type

Source/Quad. Temp,
Ele Energy
Emission

Oven Temp.

HP-5ms (30m % 0.25mm % 0.25¢m
film Thickness)

He(1.0mi/min)

260C/280T

EI

230¢/150T

69.9eV

29.Tuh

100 (2min)-10T/min-280C
(15min)

Table 5. Operating condition HPLC-FLD

Column Waters Carbamate analysis Column(3.9% 150mn)
Detector Scanning Fluorescence detector
Posteolumn reaction| O-Phthaldialdehyde, 0.05N-NaOH
Mobile Phase Al 12% MeOH B: MeOH:AcCN:

Water(35:35:30)

Flow rate 1.0ml/min

Injection volume | 204

Program Time{min)  A(%) B(%)
0.00 95 5
2.00 95 5]
8.00 20 80
15.00 5 95

16.00 100 100
20.00 100 100
22.00 95 5

A Eoke] BAEYde

GC-NPD, 7}etd| o] EA

2E AR 2o HEFHAN AEST Yt
SHREA Y w25 - AANAL, A7194

GC-ECD, $7194 e
=ck2 HPLC-FLDE A}g-3}

o HEH wdo P48 = GC-MSDE A
slglon, $92AE 242 Table 3, Table 49} Table
5l vERN AT

ot nF

MEA ZEAGY A, otE, B8, 49 FAA
HFE5HE 967, 369579 FAEC B A FFS
B4 A3} Table 63} 21},

% 369579 FAES 243 27 1467004 5
o] A&90] 4.0%9 AEES JERA} o= 1999
3 46% 0 ZAAeEAT, 20008 HEE 3.9%9
£ FofAlgo] v %3 £790-& JeRSITH

Foo] &R FAES EREE A¥EY ALF
68.8%, FANERF 15.8%, HIHEF 13.0%, 4
F 2.7%2 Jehitt.

ol& Willy 570] Wrloleld f5se Y, of] &
71et 422 AAg A3 4AAFA 68.7%7F BE
Gicke Hast fAg 43S Jeh)Sith

Fig. 13} o] opAERE 199995 H AEE<
Z7kek abd | A ARe Adxed v A& g Fash
Qo R FAFE Aded v& F7ekch
IF, AR, HAF SAME T AEEHA Fol 4
7P sI12g) Ak w4 o}‘ﬁﬂ}

AfiEee] 229 /N8 FAEL Table 69 A4
ghe} o] Ziglo] 25702 7} 2 A= Ug
Wi, 23 237, 4% 214, A83A] 164, HYE 84,

573, %41 9 29 33 €22 veigen, I
BolA AEE0] 194%2 7H¢ =A etk
A7 L7150 234 FAES FAEZE Table
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Table 6. Data of detected pesticides in agricultural products

No
No. of Range detected
Group Item of 52;31}:1195 pesticides (ng/ke)
samples | the
s Cone./MRL*Value
Procymidone 0.3-20.1/5.0
Vinclozolin 0.03-0.1/1.0
Diazinon 1.1/0.1
Perilla Leaf | 306 25 | Endosulfan 0.2/2.0
Metalaxyl 1.19/0.05
Tolyfluanid 0.03/2.0
Chlorpyrifos | 0.29-0.47/0.01
Procymidone | 0.3-22.5/5.0
Endosulfan 0.13-2.4/2.0
Tettuce 397 21 | Vinclozolin 0.02-0.1/1.0
Fenarimol 0.36/0.05
Metalaxyl 0.7/2.0
Endosulfan 0.29-7.3/1.0
Procymidone | 0.34-26.3/5.0
Spinach 110 16 Chlorthalonil 2.3-12.8/1.0
Tolyfluanid 3.8/1.0
Vinclozoline 0.01/1.0
Endosulfan 0.4-1.4/2.0
Leek 104 7 | Procymidene 0.6-43/5.0
Vinelozoline 0.3/1.0
Endosulfan 0.3-0.9/2.0
Vegetables | Wated dropwort| 94 5 Diazinon 1.1/0.1
FEthoprophos 0.25/0.02
. Pendimethalin | 0.17-0.7/2.0
Green onion | 146 4 Procymidons 0,51 5/5.0
Chard 34 3 Endosulfan 2.0-48/2.0
Chlorpyrifos 0.52/0.01
Amaranth | 17 | 2| opjorthatonil | 17.0/1.0
Diazinon 1.1/0.1
Chunglyeongehae) 51 | 2| grgosulfan 0.6/2.0
Leafy radish 63 2 Endosulfan 0:69-0.77/2.0
Tomato 156 2 Procymidone 0.2-1.1/5.0
. Procymidone 13.3/5.0
Stnsuncho 36 2 Tetradifon 3.1/1.0
Korean cabbage| 172 1 Procymidone 1.0/5.0
Beets 4 1 Procymidone 15/5.0
Dt 5 1 Chlorpyrifos 4.9/0.01
Procymidone 12.5/5.0
Crown Daisy 86 1 Metalaxyl 1.04/0.05
Cucumber 192 1 Chlorthalonil 1.7/1.0
Kyeujachae 22 1 Ethoprophos 0.08/0.02
Chicory leaves | 71 1 Endosulfan 2.3/2.0
Kale 31 1 Pendimethalin 0.9/0.2
Pumpkin 101 1 Endosulfan 0.17/0.5
Procymidone 0.2-1.97/5.0
Chlorpyrifos 0.1-1.1/5.0
Spices Pepper 363 23 | Vinclozoline 0.08-1.5/3.0
Chlorthalonil | 0.4-12.2/1.0
Metalaxyl 0.6/1.0
R Diazinon 0.05/0.2
o Kiwi 3 2 Vinclozoline 1.2/10
Citrus fruit 36 1 Procymidone 0.6/5.0
Peach 26 1 Chlorpyrifos 0.35/0.5
Chlorpyrifos | 0.06-3.63/0.01
) Endosulfan 1.1-1.4/20
Chwinamul | g g |EPN 0.5-5.6/0.1
Ethoprophos 2.68/0.02
5 . Procymidone 1.96.3/5.0
Wild plants| - Chamnamul 46 7 Vinclozoline 7.2/1.0
Sedum Dotnamu| 11 2 | Vinclozoline 0.1-04/1.0
Ethoprophos 6.19/0.02
Butterbur 30 2 Pendimethalin 1.0/0.3
Procymidone 1.2/5.0

* © Maximum residue limit
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Table 7. Detected data excessing MRL in agricultural products

e siipiis
Tt of P Detected pesticides(me/ke)
samples MRL
Chlorpyrios 0.29-0.47/0.01
. Procymidne 10.2-201/10.0
Perilla leat 308 1 Diazinon 1.1/0.1
Metalaxyl 1.19/0.05
Endosulfan 1.8-7.3/1.0
Chlorthalonil 2.3-12.8/1.0
Spinach 110 10 Procymidone 26.3/5.0
Tolyfluanid 38/1.0
Chlorpyrifos 0.06-3.63/0.01
Chinamul 94 7 EPN 0.5-5.6/0.01
Ethoprophos 2.68/0.02
Endosulfan 2.4/2.0
Lettuce 397 3 Fenarimol 0.36/0.05
Procymidone 22.5/5.0
Chard 34 3 Endosulfan 2.0-4.8/2.0
. Chlorpyrifos 17.0/1.0
Amarsnih 7 ? Chlorthalonil | 0.52/0.01
Tthoprophos 6.19/0.02
Butterbur % 2 Pendimethalin | 1.0/0.3
. Procymidone 6.3/5.0
Camnamul 36 2 Vinclozoline 7.2/1.0
. Procymidone 13.3/5.0
Sinsuncho i 2 Tetradifon 3.1/1.0
—_— 465 ) Chlorthalonil 12.2/1.0
Diazinen 1.1/0.1
Diazinen 1.1/0.1
Wated dropiort - 2 Ethoprophos 0.25/0.02
Chicory leaf 71 1 Endosulfan 2.3/2.0
Chungkyeangchae 51 1 Diazinon 1.1/0.1
Crown daisy 86 1 Metalaxyl 1.04/0.05
Cucumber 192 1 Chlorthalonil 1.7/1.0
Procymidone 12.5/5.0
Danggui leaf 2 ! Chlorpyrifos 4.9/0.01
Kale 31 1 Pendimethalin 0.9/0.2
Green onion 146 1 Pendimethalin 0.7/0.2
Kyeujachae 22 1 Ethoprophos 0.08/0.02
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Fig. 1. Detection rate of agricultural group by year
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Table 8. Frequency of detected and violated pesticides by year

1999 2000 2001
Pesticides No. of detected | No.of violated | No.of detected | No.of violated | No.of detected | No.of violated
pesticide pesticide pesticide pesticide pesticide pesticide
Bifenthrin 1
Chlorthalonil 2 5 5 6 5
Cypermethrin il
Endosulfan 18 6 29 7 33 11
Organochlorine | Fenarimol 1 1 g 2 1 1
pesticides Iprodion 1 1
Permethrin 1
Procymidone 20 2 52 10 60 9
Tetradifon 2 1 1 1
Tolyfluanid i 1
Vinclozolin 8 3 12 4 16 1
Chlorpyrifos 13 12 9 9 18 13
Diazinon 2 2 3 2 4 3
Dichlofluanid 1
EPN 2 2 2 2 3 2
Organophosphorus |"Ethoprophos 2 2 1 1 4 4
pesticides Fenitrothion 1 1
Fenthion 1 1
Metalaxyl 1 4 2
Methidathion 1 1
Pendimethalin 1 1 4 3
Phenthoate 1 1 1 1
Phosalone 1
Propamocarb 2
Prothiofos 1 1
Pyrazophos 4 4
Carbofuran 4 1
Carbamate [ Ethiofencarb 1
pesticides Methiocarb 2 1
Methomyl 1
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