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Studies on the Heavy Metal Contents in Freshwater Fishes from Han River

Abstract—This study was performed to investigate the contamination level of heavy metals in freshwater fi-
shes.The samples of 92 cases were collected at 7 areas located on HanRiver from November to December in 1980.
Contents of heavy metals: cadmium, lead, copper, chromium and zinc were analyzed by atomic absorption spec-
trophotometry. The results were as follows: 1. Generally mean value of the heavy metal contents of fishes collect-
ed on lower parts of Han River were higher than those of upper parts 2. In the cadmium contents, the highest
value was 20.52 +-5.10 ppb in Carassius auratus, and the values at Hannam and Noryangjin area were higher
than those at other parts on Han River. 3. In the lead contents, the highest was 0.294+0.03ppm in Carassius
auratus and that in Parasilurus asotus was the lowest 0.12+0.02 ppm. Mean contents of lead in the samples
of Hannam and Haengjue area were higher than those of other area 4. In the copper contents, the highest
value was 3.134-0.34 ppm in Carassius auratus and the contents of fishes of Haengjue area was higher than
those of any other area. It was significant among the species, but not among the collecting areas in copper
contents. 5. In the chromium contents, the highest was 1.164:0. 12 ppm in Carassius auratus and that in
Parasilurus asotus was the lowest 0.21+0.01 ppm. The contents of samples of Hannam and Noryangjin
area were also higher than those of other area. 6. In the zinc contents, that in Arassius auratus was the
highest value with 14.06--1.13 ppm and that in Parasilurus asotus was the lowest 4.791+0.53 ppm. On the
other hand, it was significant among the species and collecting areas. 7. Accumulation of heavy metals in

freshwater fishes is tended to increase with growth,
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Fig 1.—Sampling sites in Han River.

Table I—Six kinds of freshwater fishes from Han River.

Korean name Scientific name Food NO. of Length of Weight of
chain samples samples (cm) samples (g)
= o] Carassius auratus (6] 31 12.0~28.5 28~.425
ol o] Cyprinus carpio (o] 17 20.3~57.00 141~3,600
= =) Hemibarbus labeo (o] 22 19.2~.47.8 60~1,000
] 7] Parasilurus asotus C 4 21.0~56.0 48~2,800
5 F-x=] Pseudogobio esocinus (o) 14 16.7~21.0 45~.85
i = Opsariichthys bidens C 4 10.6~21.0 67~88

O : Omnivorous C : Carnivorous
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Tissue homogenate (2~3 g)

5ml-HN03
I few drops of Hy0,

\
Charring on a hot plate

v

Ashing for 2 hrs. at 400°C
in a mufile furnace

cooling

add few drops of

HNO; : Ho04(1:1)
Ashing for 30 min.

Smi-6M HNO;

Dissolving the ash

add HQO
25 ml-volume

A A.S.

Fig 2. Determination method of heavy metals in fishes.

Table II—Analytical condition of AAS.

Method Flameless method Flame method
Element Pb Cd Cu Cr Zn
Wave length (nm) 285.0 230.6 326.3 359.9 213.9

Lamp current (mA) 10 4 30 15 25

Slit 4(0.7) 4(0.7) 4(0.7) 4(0.7) 4(0.7)

Gas flow 50 10 50 25 Acetylene: 2l/min
Charring temp. 500°C 350°C 1000°C 1350°C Air  : 13l/min
Atomizing temp. 2000°C 1500°C 2500°C 1700°C

Range 10 10 20 10 5
Sample size 0.1~1.0 ppm 1~5 ppb 0.1~1.0 ppm  0.1~1.0 ppm 1.0~10.0 ppm
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Table III—Preparation of standard solution.

Element Compound Anion used Stock sol. Working sol.

concentration concentration

Pb Pb(NO3), nitrate 1,000 mg/l 0.1~1.0 pg/l
Ccd Cd metal chloride 1,000 mg/l 1~5 ng/l

Cu Cu(NO3);3H0 sulfate 1,000 mg/l 0.1~1.0 pgfl

Cr KCrO, nitrate 1,000 mg/1 0.1~1.0 pgft

Zn Zn metal nitrate 1,000 mg/1 1.0~1.0 pg/l
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Fig 3.—Regional distribution of heavy metals in Carassius auratus.
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Table V—Mean value of heavy metal contents in some fishes from Han River (Mean=+S.E.).

Fishes No. of Length Weight Cadmium Lead Copper  Chromium  Zinc

cases  (Cm) (gm) (ppb) (ppm) (ppm) (ppm) (ppm)
Carassius auratus 31 20.82 204.0 20.52+5.10 0.2940.03 3.13+0.34 1.15:+0.12 14.06+1.13
Cyprinus carpio 17 31.65 627.8 19.81+7.87 0.17+0.01 1.46+0.10 0.71+0.09 9.84+0.80
Hemibarbus labeo 22 2493 1894 11.98+1.80 0.272:0.05 2.254+0.14 1.001-0.19 5.304-0.29
Parasilurus asotus 4 3775 908.0 12.7443.35 0.124+0.02 2.114-0.32 0.21+0.01 4.794+0.53
Pseudogobio esocinus 14 17.83  56.6  8.284:1.68 0.15+0.02 2.06+0.28 1.06+0.12 5.14+0.26
Opsariichthys bidens 4 20.20 753 14.66+1.90 0.19+0.04 1.86+0.20 0.98+0.08 6.2440.31
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