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Abstract

To know a degree of pollution in agricultural products cultivated around 4 unworked mines located in
Chollanam-Do, we investigated a concentration of heavy metal and trace metal to provide the basic data for its
residual limits. 28 samples of seven kinds of agricultural products(lettuce, onion, potato, radish, pepper, pumpkin,
bean) collected from 4 unworked mines located in Chollanam-Do in 2001 were analyzed by Mercury Analyzer
for mercury and Atomic Absorption spectrophotometer for Pb, As, Cd, Cu, Mn, and Zn.

Hg contents were detected N.D.~trace level(0.01 ppm and less) and As content were detected N.D.~0.029
ppm but most of samples were not detected. Cd contents were detected N.D~0.124 ppm. The results of Hg,
As, Pb and Cd content showed that for all the 7 species of agricultural products studied, none have accumulated
levels dangerous enough to pose health problems. The average contents of Cu were 3.070~7.825 ppm in bean,
the Mn were 3.688~23.935 ppm in lettuce and the Zn were 5.690~21.171 ppm in bean, respectively.
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Table 1. The operating conditions of mercury

analyzer
Standard .
. . Analyzing
Sample classfication solution
sample
(1 pgmL)
Sample amount 20, 40, 50 200 mg
60, 80wl
Heating condition mode
Selector high low
Pannel time lst step 1 min. 4 min,
2nd step 3 min. 6 min,

Additive unnecessory  M* { S+

MiB+M

Measuring range 100 ng, 200 mV

Distilled deionized wvater
Gas flow rate - combution 0.5

Washing liquid

( £ /min.) - carrier 0.4
* M : sodium carbonate anhydrous : calcium Eﬁan;?T
(W/W).
S : sample.

B : aluminium oxide.
M, B : Additive should be used after heating treatment at 800
C for 2hrs.
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Table 2. Operating conditions of atomic absorp-
tion spectrophotometer

Element

n Pb Cd Mn Zn Cu
Cendition
Wavelength 22035 228.80 32475 257.61 213.86
Larap current(mA) 120.0  2000.0 5000.0 10000 3000.0
Slit width(nm) 0.1
Fuel Acetylene
Support Air
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Table 3. Characteristic of sampling site

N

Mine Mine name Location Mine metal
A Eunjeok mine Yeongam gun gold, silver, copper
B Myeongbong mine Boseong gun  gold, silver
C  Gokseong Gokseong gun gold
D Dolsan mine Yeocheon gun gold, silver, copper
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Table 4. Heavy metal contents of agricultural

products around mine area

(Unit : mg/kg, wet-basis)
Mine  Agricultural Heavy metals (ppm)
region  product Hg  As Pb cd
Lettuce trace  trace  trace 0.014
Onion N.D. trace ND. 0.028
Potato N.D. 0015 ND. 0.084
A Radish trace 0017 0075 0.062
Pepper N.D. trace 0.027 0.046
Pumpkin N.D. ND. trace 0016
Bean ND. ND. ND. trace
Lettuce trace 0.014 N.D. 0.028
Onion trace N.D. N.D. 0.046
Potato N.D. trace trace trace
B Radish ND. 0023 0.114 0.088
Pepper ND. trace N.D. frace
Pumpkin ND. ND. 0102 ND.
Bean N.D. trace N.D. 0.042
Lettuce trace trace  N.D. 0.034
Onion N.D. trace N.D. 0.032
Potato ND. 0012 trace 0.106
C Radish trace 0.029 N.D. 0.074
Pepper ND. trace 0.076 N.D.
Pumpkin ND. ND. 0.102 0.098
Bean N.D. ND. 0.084 0019
Lettuce N.D. ND. 0.01l 0018
Onion N.D. trace N.D. 0124
Potato trace 0.017 ND. 0072
D Radish trace 0.017 0.076 N.D.
Pepper N.D. ftrace ND. 0.063
Pumpkin N.D. trace N.D. 0.085
Bean N.D. trace 0.113 trace
N.D. : not detected.
trace : 0.01 ppm and less.
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Table 5. Trace metal contents of agricultural
products around mine area
(Unit : mg/kg, wet-basis)

Mine  Agricultural Trace metals (ppm)

region  product Cu Mn Zn
Lettuce 2.073 8.746 4721
Onion 0.379 1.964 2.762
Potato 1172 0.503 trace
A Radish 0.423 0.547 trace
Pepper 0.636 12.509 3.403
Pumpkin 0.678 1.300 0.987
Bean 7.825 14.726 21.171
Lettuce 1.367 23.935 13.783
Onion 0.637 1.782 3.489
Potato 1.984 0.862 0.622
B Radish 0.639 2.114 2.740
Pepper 2.896 2.7110 6.127
Pumpkin 1.214 2.843 4.016
Bean 4.765 9.987 13.350
Lettuce 5494 3.688 §.516
Onion 1.262 0.898 2.453
Potato 0.756 2.884 9.546
C Radish 1.092 6.076 13.705
Pepper 2.687 2.150 11.951
Pumpkin 0.743 0.967 trace
Bean 3.762 8.471 13.172
Lettuce 1.803 3.697 9.976
Onion 1.032 2.323 7.003
Potato 0.976 2.954 frace
D Radish 0.371 0.460 2.19%
Pepper 1.413 0.782 2.461
Pumpkin 1.614 6.236 6.396
Bean 3.070 9.124 5.690

N.D. : not detected.
trace : 0.01 ppm and less.
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