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A Study on the Heavy Metal Contents in Carassius auratus
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Abstract

The heavy metal contents in Carassius auratus, that were sampled from Nov. 1 to Nov. 31, 1991 at 6 areas in
Joenlabuk-do. The mercury contents was determined by mercury analyzer using the combustion Goldamal-
gamation method. The arsenic contents were determined by spectrophotometry using silver diethyl ditiho
carbamate method. The contents of other heavy metals were determined by inductively coupled plasma
spectrometer method. The levels of total mercury, arsenic, cadmium, lead, cupper, manganes, and zinc were
determined and the results were summarized as follows : The 6 areas over all range (ppm) were Hg : 0.
0167~0.0407, As : N.D.~0.0018, Cd : 0.1256~0.1935, Pb : 0.3536~0.6593, Cu : 0.2094~0.3792, Mn : 2.
9059~6.9335, Zn : 14.3095~48.1615ppm. Among the seven heavy metals contents, the higest was zinc and
the lowest was arsenic. The results show that contents of Hg, As, Cd, Pb, Mn and Zn in Carassius auratus were

lower than the FAO / WHO maximum allowance.
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Fig. 1. Sample sites.
A : Okgu reservoir
C : Donglim reservoir
E : Mankyeong river

B : Young won reservoir
D : Dongjin river
F : Tapcheon river

Table 1. Concentration of the heavy metal standard solution

Concentration (ug/ml)

Element

High Medium Low
Mn, Pb, Cu* 10 1 0.1
Cd* 5.0 0.5 0.05
n* 20.0 2 0.2
**Hg, ***As 1.0

*Dissolved in 8% H250s solution
**Dissolved in 0.001% L-cystein
***Dissolved in distilled water

Table 2. Operating condition of Rigaku mercury analyzer
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Fig. 2. Asstandard curve.

Table 3. The operating condition of ICPS

Classification Standard solution Sample
Amount 10, 20, 30, 40, 50 gl 100mg
Heating condition

E Mode selector High Low
Pannel time [1st step Tmin 4min

2nd step 6min 5min
Additive Unnecessary M+S+M+B+M*
Washing liquid Distilled deionized water
Measuring range 50ng 10mv
Gas** flow rate l—_combustion Q.5

carrier 0.3

*M : sodium carbonate (anhydrous) : calcium hydroxide=
1:1<w/w>
S : sample
B : aluminum oxide
** purified air

Classification Condition
Wave length spectra (A) Pb : 2203.53
Cd: 2144.38
Cu : 3247.54
Mn: 2576.10
Zn : 2576.10
Gas pressure line gauge 400
(kpa) coolant gauge 200
l_——sample gauge 280
Pump speed (RPM) 800
Neubulizer gas pressure (Kpa) 280
Ecarrier gas flow rate  (1/min) 0.85
puUmp gas (1/min} 1.8
Intergation period (sec) 5
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Table 4. Contents of heavy metal of Carassius auratus in the other areas

areas

(unit : ppm)

Okgu R*{A] Youngwon R*[B] Donglim R*[C] Dongjin R#[D] Mankyeong R#[E] Tapcheon R#[F]
Hg 0.0394+0.011 0.0407 +£0.022 0.0167+0.0030 0.0347+0.010 0.0321+0.003 0.0343+0.00
As N.D. 0.0018+0.003 N.D. N.D. 0.0012+0.006 N.D.
Cd 0.1935+0.021 0.1510+0.009 0.1407 +0.010 0.1488+0.025 0.1256+0.013 0.1738+0.0176
Pb 0.5496+0.098 0.6593+0.049 0.6011+£0.0101 0.5584+0.011 0.3910+0.033 0.3536+0.130
Cu 0.1833+0.012 0.1748+0.038 0.1094+0.006 0.1492+0.053 0.2463+0.024 0.3792+0.043
Mn 5.5341+0.269 4.1116+0.449 6.9335+£0.918 5.0367+0.315 2.9059+0.093 3.9150+0.3529
Zn 30.989 +1.172 18.551 10.748 42942 +4.061 14.306 +2.185 33.683 +7.247 48.162 . +6.112

*R : reservoir, # : river, + : standard error, N.D. : non detected
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Table 5. The maximum levels of heavy metal contaminants

by food intake*
(unit : mg/kg week)

Contaminants Maximum level

Hg 0.005

As 0.014

Pb 0.05

cd 0.0067~0.0083
Cu 0.35~3.5

Zn 2.1~7.0

*The joint FAO/WHO codex almentarius commission
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