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A Study on the Contents of Heavy Metals in Carassis
auratus of River and Reservoir on Cheonbuk Area

In-Sook Kim' and Sung-Hee Han
Dept. of Food and Nutrition, Wonkwang University, Jeonbuk 570-749, Korea

Abstract

This study was performed to investigated the contamination levels of harmful heavy metals were
sampled from Aug. 1 to Aug. 31, 1997, at 9 areas in Cheonbuk area. The heavy metal contents were
determinated by ICPS(Inductively Coupled Plasma Spectrometer) method. The levels of total lead,
cadmium, aluminum, iron and copper were determined and the results were summarized as follows:
The minimum and maximum values(ppm) of 9 areas of Carassius auratus were Pb: 2.03~6.19, Cd:
0.06~0.76, Al: 8.84~23.5, Zn: 10.68~48.71, Cu: 0.60~1.51ppm. Among the five heavy metals contents,
the highest was zinc and the lowest was cadmium. The results showed that the contents of Pb, Cd,
Al, Zn and Cu in Carassius auratus were lower than the FAO/WHQO maximum allowance.
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Table 1. The operating condition of ICPS

Classification Condition
Plasma 15.0m/min
Auxiliary 1.501/min
Pump speed 25.0rpm
Carrier gas flow 7opsi
Nebulizer 250kpa
Intergration time 3 sec
Cooling water flow 2kgF/cm?
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Table 2. Contents of Pb heavy metal in Carassius auratus of river and reservoir on Cheonbuk area

(unit: ppm, wet basis)

Area\Part Muscle Bone Skin Mean

Kun-san reservoir 1.30%1.10"% 4594339 6.76 2.47° 422+0.32%
Go-chang reservoir 6.18+0.68° 488%1.08° 3.37+0.99% 4.81+0.92%
Sinrimcheon reservoir 5.49%0.51% 2.38+1.29% 3.02+1.29% 363+1.03°
Jong-eup reservoir 5.18+0.60% 269+0.15™ 1.67+0.33" 3.18+1.62°
Yo-san reservoir 10.42+1.98° 1.75%0.43° 6.40+3.14° 6.191+1.64%
Mankyeong river 3.17+2.39¢ 3.64+1.25% 265+1.29% 3.15+0.64°
Kum river 19.07+3.29° 428+1.41% 2.30+1.54 8.55+0.36°
Dongjin river 3.99+0.72% 0.93+0.68° 1.16+051° 2.03+1.85°
Tapcheon river 543%1.21% 3.42+027° 249%1.25% 3.78+0.92°

"Mean+S.D. of 3 experiments

“Means with the same lettered superscripts within a column are not significantly different at the 1% level by Duncan’s

multiple range test.

Table 3. Contents of Cd heavy metal Carassius auratus of river and reservoir on Cheonbuk area

(unit: ppm, wet basis)

Area\Part Muscle Bone Skin Mean

Kun-san reservoir 057£0.12" 1.08+0.96% 0.62%0.47 0.76+0.15
Go-chang reservoir 0.33£0.18 0.17+0.14® 0.36+0.37 0.28+0.16
Sinrimcheon reservoir 0.25%x0.12 0.21+0.11%* 0.38%0.49 0.28%0.14
Jong-eup reservoir 0.27+0.04 0.17£0.13*® 0.17%+0.12 0.20£0.15
Yo-san reservoir 0.53%0.19 0.31+0.18% 0.29%0.31 0.38%0.15
Mankyeong river 0.13%£0.11 0.29+0.07® 0.06£0.05 0.16£0.04
Kum river 0.29£0.14 0.15+0.13® 0.39£0.39 0.28+£0.09
Dongjin river 0.04£0.03 0.05+0.02° 0.10£0.09 0.06%0.16
Tapcheon river 0.05£0.02 0.09£0.15° 0.21£0.11 0.11+0.02

1)2)

Table 4. Contents of aluminum heavy metal in Carassius auratus of

Foot notes are same in Table 2.

river and reservoir on Cheonbuk area

(unit: ppm, wet basis)

Area\Part Muscle Bone Skin Mean
Kun-san reservoir 14.42%4.29V%2 25.89+11.83" 11.34%2.28"° 7.22+6.13°
Go-chang reservoir 13.37+3.44% 28.75+6.39% 2859+ 4,66 23.57+4.83°
Sinrimcheon reservoir 12.09+2.42° 15.16+3.49"* 16.31+1.52%® 1452+2.07*
Jong-eup reservoir 10.83+2.71% 23.641652 12.99£5.08° 15.82+4.77
Yo-san reservoir 14.40£2.91° 27.45+3.80° 1043+4.11™ 7.43+3.60°
Mankyeong river 949=371° 7.78 197 17.29+3.48% 1152£3.05®
Kum river 8.36+ 352> 9.45+2.71™ 8.71£1.23" 8.84+248°
Dongjin river 8.99+205™ 19.37£3.37°* 1166167 13.34+2.66™
Tapcheon river 7.45+2.69° 10.12+1.45° 20.431+352™ 12.67+2.21%

YDEoot notes are same in Table 2.
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Table 5. Contents of Zinc heavy metal in Carassius auratus of river and reservoir on Cheonbuk area

(unit: ppm, wet basis)

Area\Part Muscle Bone Skin Mean

Kun-san reservoir 1249+ 0.98"% 13.44%31.34™ 14.11+1.39" 13.32+1.24™
Go-chang reservoir 57.98% 6.97° 2033+ 452° 1682+1.18° 31.71+4.23%
Sinrimcheon reservoir 11.88% 1.08° 2016+ 4.17° 17.39£4.93" 16.48£2.39°
Jong~eup reservoir 39.13% 7.07° 1401+ 1.00™ 20.07+4.46° 24.40+3.10%
Yo-san reservoir 85.67+t12.21° 2482+ 268 18.43+1.24% 4297537
Mankyeong river 20.86% 5.17% 19.88+ 464" 1456+1.41° 18.44+3.74°
Kum river 1627+ 247 2534+ 165° 2450+3.23° 22.04+2.45°
Dongjin river 630+ 1.86° 1196+ 1.81° 16.28+3.88" 1068252
Tapcheon river 5045+ 1.66° 4747+ 1.89° 48.21+2.54° 4871+1.98°

Y2Foot notes are same in Table 2.

Table 6. Contents of Cu heavy metal in Carassius auratus of river and reservoir on Cheonbuk area

(unit: ppm, wet basis)

Area\Part Muscle Bone Skin Mean

Kun-san reservoir 1.51 £0.19V%% 1.94+0.86™ 1.06+0.27° 151£0.44°
Go-chang reservoir 0.65+0.26™ 0.62£0.37° 0.93+0.48" 0.73+0.37™"
Sinrimcheon reservoir 0.70£0.26% 0.98+0.38" 0.79+0.45° 0.82+£0.15%
Jong-eup reservoir 0.59+0.06° 053+0.31° 0.68+0.30° 0.60£0.15°
Yo-san reservoir 158+0.28° 1.06+053® 0.79+£0.23" 1.14+042%
Mankyeong river 0.42+0.18° 0.98+0.15™ 0.81+045" 0.73+£0.21%
Kum river 1.35£0.65™ 0.78+0.27°" 1.47+0.32° 1.20£0.29"
Dongjin river 0.76£0.19¢ 051%0.31° 0.67£0.15 0.6410.35°
Tapcheon river 0.94£0.21>° 0.43+0.11° 0.84+0.21° 0.73+0.12%®

Y2Foot notes are same in Table 2.
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