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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 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 1999 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 contents were detected N.D.~
0.038 ppm but most of samples were not detected. Cd contents were detected N.D~0.101 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 4.356~10.624 ppm in bean, the Mn were 4.332~24.385 ppm in lettuce and the Zn were 4.072~
20.715 ppm in bean, respectively.
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Table 1. Characteristic of sampling site

Mine Mine name Location Mine metal

A Chonam mine Gwangyang gold, silver, copper
city

B Deokeum mine Naju city gold, silver

C Dongsin mine Hwasun gun gold, silver

D Daedu mine Muan gun gold
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Table 2. The operating conditions of mercury

analyzer
Sample Standard solution Analyzing
classfication (1 pg/mil) sample

Sample amount 20, 40, 60, 80 zl 50~200 mg

Heating condition mode

Selector High Low
Pannel time 1st step 1 Min, 4 Min,
Z2nd step 3 Min. 6 Min.
Additive Unnecessory M*+S+
M+B+M

Measuring range 100 ng, 200 mV

Washing liquid Distilled deionized water
Gas flow rate (1/min.)

- combustion 0.5

- carrier 0.4

*M : Sodium carbonate anhydrous : calcium hydroxde
= 1:1 (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 3. Operating conditions of Atomic Ab-
sorption Spectrophotometer

Element
Condition Pbo Cd Mn Zn Cu

220.35 228.80 324.75 257.61 213.86
Lamp current(mA) 120.0 2000.0 5000.0 10000 3000.0

Wavelength

Slit width(nm) 0.1

Fuel Acetylene

Support Air
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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 0038 ND. 0074
Onion ND. trace 0.176 0.064
Potato trace ND. ND. 0089
A Radish ND. trace 0021 0070
Pepper trace trace trace 0.040
Pumpkin ND. trace 0134 0.0%4
Bean ND. 0011 trace ftrace
Lettuce trace 0018 ND. 0075
Onion ND. trace trace 0.051
Potato . trace ND. 0032 0.084
B Radish ND. trace trace trace
Pepper ND. trace ND. 0037
Pumpkin ND. 0011 trace 0.082
Bean ND. trace ND. ND.
Lettuce trace trace N.D. 0.083
Onion ND. trace trace 0044
Potato ND. ND. 0094 0.101
C Radish ND. ND. trace 0074
Pepper N.D. trace 0017 N.D.
Pumpkin ND. 0017 ND. trace
Bean N.D. trace 0176 0.046
Lettuce ND. trace ND. 0029
Onion trace ND. 0053 0.067
Potato N.D. trace trace 0058
D Radish ND. ND. 0163 ND.
Pepper ND. trace 0130 ND.
Pumpkin N.D. 0016 0078 trace
Bean ND. 0017 trace 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
region product

Trace metals (ppm)

Cu Mn Zn
Lettuce 0.914 8.372 9.206
Onion 1.188 0.988 2.337
Potato 2.933 1.762 0.129
A Radish 0.760 0.641 2.290
Pepper 2.287 4513 7.943
Pumpkin 0.256 3.183 0.326
Bean 4378 4.624 8.289
Lettuce 1.648 8513  10.266
Onion 0.270 3.598 9.403
Potato 1.962 0.874 trace
B Radish 1.380 1.009 1.362
Pepper 0.485 2.713 10.746
Pumpkin 0.687 2.150 0.294
Bean 4824 3.654 4,072
Lettuce 0.969 24.385 7.275
Onion 0.560 1.827 3.587
Potato 3216 0.963 1.021
C Radish 0532 0.612 0.442
Pepper 1.595 3.673 2232
Pumpkin 1163 1.420 trace
Bean 4,356 8942 12540
Lettuce 0.313 4332 0.952
Onion 0.774 1.917 2.125
Potato 1.957 0.983 trace
D Radish 0.508 2.072 2.726
Pepper 1.335 2.148 3.615
Pumpkin 0.390 0.430 trace
Bean 10.624 17426 20715
N.D. : not detected
trace : 0.01 ppm and less
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