#4583 AsE AMZ (2006)
Korean Journal of Environmental Agriculture Vol. 25, No. 2, pp. 180-189

_ o - )
QIMAAA| RS SAEQ| 2T 3HZIQ| iRt AE| =AY
HEY - HEF - M - ey - Z8Y - 13" - 283
AHFAA A ﬂ AT FAEAA L
(2006 5€ 119 #<F, 2006\d 62 178 )

A Survey on the Pesticide Residues on Agricultural Products on the Markets in

Incheon Area from 2003 to 2005
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Kim (Department of Agricultural Products Inspection, Incheon Institute of Public Health and Environment

Research, Incheon 403-841, Korea)

ABSTRACT: This survey was done to investigate the pesticide residues on agricultural products on the
markets in Incheon area from 2003 to 2005. A total of 10,431 samples was analyzed the residues by GC.
The violation rates of the samples over maximum residue limits (MRLs) of pesticide residues established by
Korean Food and Drug Administration (KFDA) in the survey of 2003, 2004 and 2005 were 1.3%, 0.9%,
and 1.2%, respectively. The rate from the samples of 2005 swrveyed in general wholesale markets was
3.1%, whereas that from agricultural wholesale market was 0.93% Of the total violated samples, more than
70% of the rates were recorded from the samples of Gyeonggi-do and Incheon area in 2003 and 2004.
However, the rates from Gyeonggi-do and Incheon in 2005 were remarkably reduced to 25.6% and 23.3%,
respectively. Most commonly encountered agricultural commodity over MRLs was crown daisy. Positively
detected pesticides were 12, 17 and 32 in the survey of 2003, 2004 and 2005, respectively. The pesticides
detected yeardly over MRLs during three years were chlorothalonil, chlorpyrifos, diazinon, endosulfan,
procymidone. Decreasing tendency in detected and violated rates of the residues was observed in chlorpyrifos
and diazinon, while increasing tendency in detected rates was recorded in chlorothalonil, endosulfan,

procymidone.
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GC/MSID(Gas Chromatograph/Mass Selective Detector)
& Hewlett-Packard(USA)AFS] HP 6890 Series GColl ¢
A¥ 5973 Mass Selective Detector® AR50} ok dw
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GC-ECD(Gas Chromatograph-Electron Capture Detector)
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Table 1. Kinds and sample size of agricultural products surveyed in the study
Group 2003 (%) 2004 (%) 2005 (%)
Leafy vegetables 2841 (87.7) 2920 (84.9) 3307 (88.1)
Chard 163 148 189
Perilla Leaves 170 193 189
Korean Cabbage 241 93 155
Korean Lettuce 585 701 890
Spinach 355 292 365
Crown daisy 355 248 331
Marsh mallow 110 100 56
Young radish, Leafy 261 268 344
Chicory 131 85 136
Others 470 792 652
Stalk and stem vegetables 318 (9.8) 370 (10.8) 227 (6.1)
Fruiting vegetables 26 (0.8) 59 (1.7) 131 (3.5)
Citrus fruits 11 (0.3) 21 (0.6) 11 (0.3)
Root and tuber vegetables 4 (0.1) 21 (0.6) 11 (0.3)
Mushrooms 15 (0.5) 9 (0.3) 2 (0.1)
Others 23 (0.7) 41 (12) 63 (1.7)
Total 3238 3441 3752
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Table 2. Operating condition of GC-ECD

CP-9003

6890N

Column CP-sil 5CB

CP-sil 5CB

30 m(L)x0.32 mm(ID)x0.25 um(Film thickness) 30 m(L)x0.32 mm(ID)x0.25 pm(Film thickness)

Carrier gas flow N, 1.0 mL/min

Nz, 1.0 mL/min

Injector temp. 250C 250C
Detector temp. 270C 270C
Split ratio 50 : 1 50 : 1

100°C(2 min) - 10C /min - 150°C(2 min) 100°C(2 min) - 10C /min - 180°C(5 min)
Oven temp. - 10C/min - 180C(1 min) - 10C /min - 10°C/min - 220°C(3 min) - 10C /min

- 200C(1 min) - 10°C/min - 250°C(17 min) = 240°C(2 min) - 10C /min - 260C(10 min)
Table 3. Operating condition of GC-NPD

CP-9001 6890N

Column CP-sil 8CB CP-sil 8CB

30 m(L)x0.25 mm(ID)x0.25 um(Film thickness) 30 m(L)x0.32 mm(ID)x0.25 pm(Film thickness)

Carrier gas flow Nz, 1.0 mL/min N,, 1.0 mL/min
Injector temp. 270°C 270C
Detector temp: 290C 290C
Split ratio Splitless Splitless
120C(2 min) - 10C/min - 160C(2 min) 120°C(2 min) - 10°C/min - 160C(2 min)
Oven temp. - 10°C /min - 200°C(8 min) - 10°C /min - 10C /min - 200°C(8 min) - 10°C /min

- 280°C(12 min)

- 280°C(12 min)

Table 4. Operating condition of GC-MSD

HP-6890 GC interfaced to HP 5973 MSD

Column

Carrier gas flow

HP-5ms
30 m(L)x0.25 mm(ID)x0.25 pm(Film thickness)
1.0 ml/min He constant flow

Injector temp. 260C
Interface temp. 280C
Split ratio Splitless
Oven temp. 100C (2 min) - 10°C /min - 280°C(15 min)
Scan range 50~550 amu
MS source temp. 230C
MS quad. temp. 150°C
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Table 5. Distribution of violated samples over MRLs from total surveyed samples during 2003 to 200

2003 2004 2005
Market Number of Number of Number of Number of Number of Number of
collected violations collected violations collected violations
samples(%) (%) samples (%) (%) samples (%) (%)
Samsan 1470 25 19 2280 23
AWM" (45.4)” (58.1)” 47.7) (63.3) (60.8) (52.3)
Guwol 1251 1233 8 1362 17
AWM (38.6) (23.3) (35.8) (26.7) (36.3) (38.6)
Wholesale 517 568 3 110 4
markets (16.0) (18.6) (16.5) (10.0) (2.9) 9.1)
Total 3238 43(1.3)" 3441 30(0.9) 3752 44(1.2)

Y Agricultural wholesale market.

2)

% Percent of violations to total violations (125/43]*100).
9 Percent of total violations to total samples ([43/3283]*100).

Percent of collected samples to total collected samples ([1470/3283]*100).

Table 6. Provisional distribution of violated samples over MRLs from 2003 to 2005

2003 2004 2005 Total Number of
Region Number of Number of Number of violations during
violations(%) violations(%) violations(%) 3 years(%)
Gyeonggi-do 16 (37.2) 12 (40.0) 11(25.6) 39(33.9)
Gyeongsangnam-do - 1(3.3) 1(2.3) 2(1.7)
Gwangju - - 1(2.3) 1(0.9)
Seoul 2(4.7) 1(3.3) 2(4.7) 5(4.3)
Ulsan - - 1(2.3) 1(0.9)
Incheon 12 (27.9) 13 (43.3) 10 (23.3) 35(30.4)
Jeollanam-do 2(4.7) - 4(9.3) 6(5.2)
Jeollabuk-do 5(11.6) 1(3.3) 3(7.0) 9(7.8)
Jeju-do 1(23) 2(6.7) 2(4.7) 5(4.3)
Chungcheongnam-do 5(11.6) - 6 (14.0) 11 (9.6)
Chungcheongbuk-do - - 2(4.7) 1(0.9)
Total 43 (100) 30(100) 43 (100) 115 (100)
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Table 7. Lists of agricultural products and violated pesticides over MRLs during the survey

Commod.ity . Pesticide Range MRL value qubgr of
(Number of violation) (mg/kg) (mg/kg) violation
Bracken(1) Acetochlor 0.75 0.02 1
Pepper(1) Chlorothalonil 1.50 1.00 1
Fresh pepper leaves(13) Chlorothalonil 13.20 5.00 1
Chlorpyrifos 0.09~1.33 0.01 5
Endosulfan 1.40 1.00 1
EPN 0.85 0.10 1
Fluquinconazole 5.00 0.10 1
Kresoxim-methyl 0.40 0.10 1
Myclobutanil 3.90 1.00 1
Procymidone 116.10 5.00 1
Profenofos 3.70 2.00 1
Chard(6) Carbofuran 0.30 0.10 1
Diazinon 0.65~3.7 0.10 2
Endosulfan 3.50 1.00 1
Procymidone 8.3~17.1 5.00 2
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Table 7. continued
Commod-ity . Pesticide Range MRL value Ngmbgr of
{Number of violation) (mg/kg) (mg/kg) violation
Perilla leaves(8) Diazinon 0.36~4.35 0.10 2
Endosulfan 3.70 1.00 1
EPN 0.60 0.10 1
Ethoprophos 0.18 0.02 1
Phenthoate 0.39 0.05 1
Procymidone 11.3~12.0 10.00 2
Korean cabbage(1) Diazinon 0.20 0.10 1
Leek(3) Chlorpyrifos 0.076~0.130 0.01 2
Iprodione 4.90 0.10 1
Birumnamul(1) Chlorpyrifos 0.45 0.21 1
Korean lettuce(15) Chlorpyrifos 0.1~2.26 0.01 3
Diazinon 0.3~0.5 0.10 2
Endosulfan 1.90 1.00 1
Ethoprophos 0.19 0.02 1
Fenarimol 0.63 0.05 1
Folpet 12.20 2.00 1
Kresoxim-methyl 060 0.10 1
Procymidone 9.04~12.1 5.00 3
Triflumizole 1.40~5.40 1.00 2
Celery(2) Chlorpyrifos 0.50 0.05 1
Diazinon 224 0.50 1
Spinach(7) Chlorothalonil 8.10 5.00 1
Chlorpyrifos 0.118~0.75 0.01 4
EPN 440 0.10 1
Vinclozolin 2.50 1.00 1
Shinsuncho(1) Procymidone 8.30 5.00 1
Crown daisy(23) Chlorpyrifos 0.109~0.570 0.01 3
Diazinon 0.20~1.80 0.10 14
Dichlorvos 1.0~11 0.10 2
Endosulfan 4.30 1.00 1
Ethoprophos 0.18 0.02 1
Fenarimol 0.26 0.05 1
Procymidone 21.90 5.00 1
Marsh mallow(1) Endosulfan 3.60 1.00 1
Ulgari(4) Chlorothalonil 29.00 5.00 1
Diazinon 0.2~0.5 0.10 2
Procymidone 13.40 5.00 1
Young Radish, Leafy(3) Chlorpyrifos 0.12 0.01 1
Diazinon 0.50 0.10 1
EPN 1.80 0.10 1
Juckgyerja(1) Diazinon 0.29 0.10 1
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Table 7. continued

Commod‘jty ' Pesticide Range MRL value Nmbgr of
(Number of violation) (ng/kg) (mg/kg) violation
Chammnamul(15) Chlorpyrifos 0.05~0.44 0.01 4
Endosulfan 1.80 1.00 1
Flutolanil 1.70 1.00 1
Methidathion 1.70 0.20 1
Phorate 470 0.10 1
Procymidone 8.1~34.0 5.00 6
Vinclozolin 290 1.00 1
Chinese vegetable(1) Chlorpyrifos 0.22 0.01 1
Chwinamul(15) Chlorothalonil 46.56 5.00 1
Chlorpyrifos 0.07~1.23 0.01 7
Dichlorvos 0.27~0.4 0.10 2
Fenitrothion 0.8~1.1 0.20 2
Fluquinconazole 0.30 0.20 1
Kresoxim-methyl 0.80 0.10 1
Parathion 1.40 0.30 1
Chicory(2) Chlorpyrifos 0.05 0.01 1
Pyrazophos 12.10 0.10 1
Welsh onion(6) Bifenthrin 0.30 0.10 1
Chlorfenapyr 02~1.1 0.10 2
Chlorpyrifos 0.05 0.01 1
Endosulfan 3.50 1.00 1
Fludioxonil 1.00 0.20 1
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Table 8. Lists of detected and violated pesticides over MRLs from 2003 to 2005

2003 2004 2005
Pesticides Number of Number of Number of Number of Number of Number of
detection violation detection violation detection violation

Acetochlor 1 1 - - - -
Bifenthrin - - - - 2 1
Carbofuran - - 1 1 - -
Chlorfenapyr - - - - 10 2
Chlorothalonil 2 1 3 1 9 2
Chlorpyrifos 19 15 15 12 7
Chlorthalonil - - 3 1 9 -
Dichlofluanid - - 1 - 1 -
Diazinon 18 15 13 7 13 5
Dichlorvos - - 2 2 2 2
Diethofencarb - - - - 1 -
Dicofol - - 1 - - -
Diphenylamine - - - - 1 -
Endosulfan 5 2 9 1 43 5
EPN 2 2 - - 2 2
Ethoprophos 1 1 - - 2 2
Fenarimol 1 1 1 1 2 -
Fenitrothion 1 1 1 1 - -
Fludioxonil - - - - 3 1
Fluquinconazole - - - - 2 2
Flutolanil - - - - 2 1
Folpet - - 1 1 - -
Hexaconazole - - - - 2 -
Imazalil - - 1 - - -
Iprodione - - - - 3 1
Isoprothiolane - - - - 6 -
Kresoxim-methyl - - - - 7 3
Mepanipyrim - - - - 1 -
Methidathion - - 1 1 1 -
Myclobutanil - - - - 2 1
Parathion - - 1 - 3 1
Pendimethalin - - - - 2 -
Phenthoate - - - - 4 1
Phorate - - - - 1 1
Procymidone 20 5 32 3 124 8
Profenofos 1 1 -

Pyrazophos - - 1 1 - -
Pyridaben - - - - 1 -
Triflumizole - - - - 4 2
Vinclozolin 1 - 1 1 5 -
Zoxamide - - - - 1 -
Sum of kinds 12 11 17 13 ) 20

of pesticide
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