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= Abstract =

This study was carried out to monitor 12 kinds of pesticides(Ethoprophos. Phoxim,
Etrimfos, Chinomethionate, Metribuzin., Pendimethalin, Terbufos, Dichlofluanid.
Acephate, Fdifenphos. Methamidophos, Azinphos-metheyl) and 7 kinds of Metals(Pb,
Hg. Cd. As, Cu. Mn, Zn)in agricultural products collected in Seoul area.

The results were as follows:

1. The levels of pesticide residues were determind in total of 216 samples of 2 kinds of
cereals, 2 kinds of potatoes, 12 kinds of vegetables. 2 kinds of fruits by GC-NPD.
Ethoprophos was detected in one of water melon, and Dichlofluanid was detected in
one of cucumber. The concetration of pesticide residuels were each 0.063 ppm and
0.029 ppm. Other samples were not detected in 12 kinds of pesticide residues.

2. The levels of trace metals were determind in total of 120 samples of 2 kinds of
cereals. 1 kind of pulses(green gram). 1 kind of potatoes, 7 kinds of vegetables, 4
kinds of fruits by AAS.

The minimum, maximum and mean values of cereals(unit : mg/kg) : Hg : 0.000-0.004
(0.001), Pb : 0.000-0.180 (0.076), Cd 5 0.000-0.030(0,011), As : 0.003-0.043 (0.015), Cu
$1.072-9.112 (2.768), Mn : 2.120-11.830 (4.996). Zn : 5.420-15.020 (8.703).

The minimum, maximum and mean values of pulse(unit @ mg/kg) : Hg : 0.000-0.004
(0.001), Pb : 0.010-0.180 (0.086), Cd : 0.010-0.020(0.014), As : 0.001-0.043 (0.006), Cu
02.927-4.497 (3.535), Mn : 6.042-7.438 (6.33). Zn © 9.630-14.930(12.090).

The minimum, maximum and mean values of potatoes(unit : mg/kg) : Hg : 0.002-
0.005 (0.003), Pb : 0.040-0.120 (0.070), Cd‘l 0.000-0.0020 (0.004), As : 0.000-0.039
(0.017). Cu .+ 0.352-1.761 (1.270), Mn :0.883-8.65 7(3.560), Zn : 1.780-6.553 (4.190).
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The minimum, maximum and mean values of vegetables(unit :
0.007 (0.001), Pb : 0.000-0.340 (0.078), Cd : 0.000-0.090(0.013). As:

mg/kg) : Hg « 0.000-
0.000-0,102(0.015),

Cu : 0.061-2.104 (0.574), Mn :0.000-28,880(4.574), Zn : 0.658-17.211(3.268).

The minimum, maximum and mean values of fruits(unit :

(0.002), Pb : 0.000-0.090 (0.024), Cd :

0.000-0.0400(0.004), As :

mg/kg) @ Hg : 0.000-0.016
0.000-0.016 (0.003), Cu

0 0.015-0.720 (0.269). Mn :0.278-23.498 (3.273), Zn : 0.150-1.194(0.548)
The results showed that none of the cereals, pulses, potatoes, vegetables and fruits

accumulated such contaminants posing health problem, was found.
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AR Eeke Tthoprophos, Phoxim, Etrimfos,
Chinomethionate, Metribuzin, Pendimethalin,
Terbufes, Dichlofluanid, Acephate, Edifenphos,
Methamidophos, Azinphos metheyl & TSI FEE
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Pb,Hg,Cd,Ad,Cu, Mn, Zn standard solution
(Junsei, Japan YAEZE4E, 1000ppm)E Nitric
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1) HRsYEN

(Gas Chromagraph-NPD(Hewlet Packard 5890
Series I GC System, 6890 Series GC System,
U.s.A)

Rotary Vacuum Evaporator(Biichi Rotavapor R-
134)

2) D|EISEN
Atomic Absorption Spectrophotometer (PERKIN
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ELMER 5100PC, USA)
FIAS(Flow Injection Analysis System for Atomic
Spectrosecopy)-400 with AS-90 Autosampler
Furnace(Themolyne, USA)
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Table 1. Operating Condition of Gas Chromatograph.

Item condition

Column HP-5 (30.0m Length x 320w ID x 0.25@m Film thickness)
SPB-608(30.0m Length x 350m ID x 0.5m Film thickness)

Dectector NPD

Dectertor temp. 260C

Injector temp. 210¢

Oven Temp.
Flow rate HP-5 (1.5ml/min)

SPB-608(5.0ml/min)

100C(2 min)—8¢/min—>140C (0 min)—10T/min—100T (10 min)—15%/min—260% (5 min)

Table 2. The Operating Condition of Atomic Absorption Spéctrophotometer.

Column ! Pb Cd 7n Cu Mn As Hg
Wavelength(nm) 217.0 . 228.8 213.9 324.8 279.5 193.7 253.7
Lamp current(mA) 10 4 6 15 20 10 6
Slit Width (nm) 0.7 0.7 0.7 0.2 0.2 0.7 0.7
Air flow rate(l/min) 9.0 8.8 10 10 10 - -
Acetylene flow rate(l/min) 0.7 0.5 2.0 2.0 2.0 T =
Argon flow rate(l/min) = = = = = 50-100  50-100
Table3. Analytical Condition of FI-MH-AAS.

Condition AS HG

Cell Temperacture 900t 100

Carrier Solution 10%(v/v)HCL 3% (v/v)HCL

Reducing Agent
Sample Reducing Solution
Stabilizer

0.2% NaBH.in 0.05% NaOH
5% (w/v)KI & 5% (w/v)Ascorbic Acid

0.2% NaBH, in 0.05% NaOH
5% (w/v)KMnO, Solution
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Table4. The levels of pesticide residues in agricultural products.

unit * ppm

Pesticide Rice Barley corn Potato s‘g‘;ﬁz Radish E&fﬁe éﬁg:;e Ir:;sol(] Lettues PeRIfﬁer C:; Sfcl?l Onion uzcrl:lfel gigbé Grape prune
Ethoprophos ND ND ND ND ND ND ND ND 0063 ND ND ND ND ND ND ND ND ND
Phoxim ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Chinomethionate ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Etrimfos ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Metribuzin ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Pendimethalin ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Terbufos ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Dichlofluanid ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.029 ND ND ND
Acephate ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Edifenfos ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND. ND
Methamidophos ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Azinphos-methylND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND : Not Detected

Ethoprophos was detected in one of water melon and Dichlofluanid was detected in one of cucumber. The concentration of
pesticide residuels were each 0,063 ppm and 0.029 ppm. Other samples were not detected in 12 kinds of pesticide residues.
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mg/kg(B#F 0.010mg/kg), BejelA 0.000-0.030 < A% 247} 0.000-0.020 mg/kg(BF 0.004mg/kg),
mg/kg(BE 0.01lmg/kg)s] B%F $TE 579 2% A2Fd 2 0.000-0.090 mg/kg(FF 0.000-
FFA 0.010-0.020 mg/kg(B 0.014mg/kg), NF  0.043mg/kg)e]l 2¥2 Jehda, 259 A% 0.000-

Table 5. Contents of trace metals in agricultural materials, =9 (mg/kg)
Group Name Element Minimum value Maximum value Mean = SD
Hg ND 0.004 0.001+0.001
Pb ND 0.180 0.091+0.066
Cd ND 0.020 0.010£0.008
Rice As 0.009 0.043 0.025+0.013
Cu 1.210 2,328 1.729+40.418
Mn 2.820 11.830 5.731+3.576
Cereals 7n 5.420 11.490 7.598+1,985
Hg ND 0.001 0.001+0.001
Pb ND 0.170 0.060=0.073
Cd ND 0.030 0.011+0.010
Barley As 0.003 0.010 0.005%0.002
Cu 1.070 9.112 3.810£2.510
Mn 2.120 5.430 7.760+0.968
7n 6.285 15.020 9.430+2.765
Hg ND 0.004 0.001£0.001
P 0.010 0.180 0.08640.065
Cd 0.010 0.020 0.014+0.005
Pulse Green gram As 0.001 0.006 0.003+0.001
Cu 2.927 4,497 3.535%0.511
Mn 3.420 7.438 6.335=1.240
7Zn 6.990 14.930 12.09+2.627
Hg 0.002 0.005 0.003+0.001
Pb 0.040 0.120 0.070+0.030
Cd ND 0.020 0.004+0.015
Potato As ND 0.039 0.017+0.015
Cu 0.352 1.761 1.270+03470
Mn 0.883 8.667 3.560£2.700
7n 1.780 6.553 4.190+1.430
Hg ND 0.001 0.001+0.001
Pb ND (0.340 0.110+0.100
Cd ND 0.010 0.003£0.005
Red pepper As ND 0.005 0.002+0.001
Cu 0.412 2.104 1.020+0.570
Mn 0.389 6.572 2.930£2.040
7n 1.194 5.420 3.530+1.360
Hg ND 0.004 0.002+0.001
Fb 0.010 0.210 0.0094+0.055

Cd ND = ND
Radish As 0.006 0.061 0.022+0.023
Cu 0.168 0.274 0.210+0.043
Vegetables Mn 0.353 7.244 2.894+2 310
7n 1.084 2.936 1.556+0.595
Hg ND 0.007 0.001+0.000
Pb 0.030 0.150 0.069+0.042
Cd ND 0.030 0.011+0.012
Korea cabbage As ND 0.026 0.007£0.009
Cu 0.183 0.610 0.385+0.150
Mn 1.060 8.304 3.865+2.341
7n 1.827 4.080 2.744+0.853




Hg ND 0.006 0.001£0.002
Pb ND 0.150 0.040+0.050
Cd ND 0.090 0.043+0.026
Spinach As 0.005 0.020 0.009£0.005
Cu 0.827 1.623 1.170£0.299
Mn 5.548 28.880 14.659+10.453
7n 4.214 17.211 3.452+4.193
Hg ND 0.002 0.000£0.001
Pb 0.030 0.130 0.060£0.030
Ccd ND 0.02 0.005+0.008
Onion As ND 0.041 0.008+£0.014
Cu 0.061 0.521 0.304+0.141
Mn 1.237 3.710 2.164+0.794
Zn 1.279 3.861 1.979+0.858
Hg 0.001 0.004 0.00240.001
Pb ND 0.190 0.130=0.060
Cd 0.020 0.040 0.029+0.006
Green onion As ND 0.005 0.002£0.002
Cu 0.214 0.720 0.425+0.157
Mn 3.216 11.802 5.284+2 856
sl 0.317 0.548 0.410£0.072
Hg 0.001 0.002 0.001%0.000
Pb 0.010 0.070 0.041+0.022
Cd ND 0.010 0.001%0.004
Water melon As ND 0.102 0.054%0.041
i Cu 0.337 0.689 0.507+0.126
Mn 0.000 0.707 0.220£0.230
7Zn 0.658 1.657 0.9880.298
Hg ND 0.009 0.002+0.003
Pb ND 0.090 0.030+0.040
Cd ND 0.010 0.001+0.004
Peach As ND 0.002 0.0020.001
Cu 0.015 0.40 0.228+0.137
Mn 0.353 1.679 0.729+0.445
Zn 0.633 1.194 0.970+0.206
Hg ND 0.008 0.002£0.002
Pb 0.020 0.020 0.035+0.009
Cd ND = =
Apple As 0.001 0.016 0.005+0.005
Cu 0.107 0.505 0.356+0.128
Mn 0.278 0.707 0.476%0.230
Fruits 7n 0.156 0.260 0.205+0.044
Hg ND 0.016 0.004£0.005
Pb ND 0.030 0.010=0.010
Ccd ND 0.020 0.0040.007
Persimmon As ND 0.009 0.0020.003
Cu 0.031 0.092 0.067+0.022
Mn 4.240 23.498 10.148+6.215
7Zn 0.317 0.548 0.410+0.072
Hg 0.001 0,007 0.002+0.002
Pb ND 0.070 0.035£0.009
Cd ND 0.040 0.010+0.010
Mandarin As ND 0.005 0.002+0.002
Cu 0.214 0.720 0.425+0.157
Mn 0.795 2.262 1.740+0.549
7n 0.451 0.962 0.606+0.173
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SYIRE 9 2499 B (99 me/ke)’
Hg : 0.000-0.004 (0.001), Pb : 0.000-0.180
(0.076), Cd : 0.000-0.030 (0.011), As : 0.003-0.043
(0.015), Cu : 1.072-9.112 (2.768), Mn : 2.210-
11.830 (4.996), Zn : 5.420-15.020 (8.703).

dp
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$F FLUBLE 2 2599 BN (B9 mg/ke):
Hg : 0.000-0.004 (0.001), Pb : 0.000-0.180
(0.086), Cd : 0.010-0.020 (0.014), As: 0.001-0.006
(0.003), Cu : 2.927-4.497 (3.535), Mn . 6.042-
7.438 (6.335), Zn : 9.630-14.930 (12.090).

A% 25EHEE 9 3589 F94 (B9 mg/ke):
Hg : 0.002-0.005 (0.003), Pb : 0.040-0.120
(0.070), Cd : 0.000-0.020 (0.004), As : 0.000-0.039
(0.017). Cu : 0.352-1.761 (1.270). Mn : 0.883-
8.657 (3.560), Zn : 1.780-6.0553 (4.190).

A2F SEEFERE ¥ 2 B (&
9 mg/kg): Hg + 0.000-0.007 (0.001), Pb : 0.000~
0.340 (0.078), Cd : 0,000-0.090 (0.013), As :
0.000-0.102 (0.015), Cu : 0,061-2.104(0.574), Mn :
0.000-28.880 (4.574), Zn : 0.658-17.211 (3.268).

2593

oA E H ol A% [o)
FEYFEE 2 2HTYY

%:mg/kg): Heg © 0.000-0.016 (0.002), Pb : 0.000-
0.090 (0.024), Cd : 0.000-0.040 (0.004), As :

HEA (2

Xl

0.000-0.016 (0.003), Cu : 0.015-0.720 (0.269), Mn
; 0,278-23.498(3.273), Zn : 0.150-1.194 (0.548).
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