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Studies on the Contents of Heavy Metals in Freshwater
Fishes of the Han River.
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Gyeo Bung Kim, Soo Mi Ahu, Soo Kyoung Oh, Sung Bae Park

=Abstract—=

This study was performed to investigate the contents of 5 kinds of heavy metals in 5 species
of freshwater fishes, collected from 3 regions of the Han River.

The samples were dissected into 3 parts and analyzed by Atomic absorption spectrophotometer.

The results were as follows;

1. The range of heavymetal contents in each organic part-in order of muscle, bone and gill-
were as follows; Pb was shown 0.48~0.84ppm, 2.00~3.56ppm, 1.27~1.94ppm respectively,
and Cu was 0.96~2. 2dppm, 2.14~2.99ppm, 2.08~2.90ppm, Cr was 0.58~0.91ppm, 2.47~
4.17ppm, 2.09~3.45ppm, Cd was 0. 026~0. 034ppm, 0.148~0.256ppm, 0.094~0.167ppm, Zn
was 6.96~11.62ppm, 18.31~24.47ppm, 19.75~33.21ppm and Mn was 0. 68~1. 29ppm, 5.49~
7.79ppm, 1.54~8.53ppm.

The contents of edible part(muscle) was lower than the other country’s standard contents.

9. The order of mean value of lead, chromium and cadmium in the three parts was shown as
bone>gill>>muscle. But Zinc concentration was shown the highest value in gill.

3. Regional difference was not significant between each region.
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Table 1. Length and Weight of the 5 kinds of Freshwater Fishes in Three Sites.
Kwang Na Ru Pam So6m Haeng Ju
Length Weight .~ Length Weight Length Weight
Sheciss Case e (g Case Fein) () Case i) ()
Cyprinus ecarpio b 43.3 1,029.5 5 37.2 791.4 3 36.7 720. 4
3 | +289.2 3.7 +258.8 +6.7 +232.6
Carassius auratus 5 22.0 195.3 15} 20.8 184.0 5 33.4 763.0
+1.1 #1015 +3.6 +91.6 +4.5 148.6
Silarus asotus 4 37.0 305.7 4 48, 4 641. 1 5 35T 313.0
44,9 +93.3 6.2 +233.0 +3.4 27 F
Pelteobagrus fluvidraco 6 16. 2 53.0 6 19.0 78.6 6 17:3 56.5
a5 ] 28,2 HeZ.2 =163 +0.8 +8.5
Cultriculus kneri 4 21.0 75.8 6 218 1L 3 6 22.4 107:.0
+2.4 +12.3 +2:5 +10.4 532 187
Mean=+S.D.
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Table 2. Contents of heavy metals in freshwater fishes in Han-river.
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Table 4. Significance test (F-value) for partial comparison in 5 fish species.

— Species
WP T s Pb Cu Cr Cd Zn Mn
Cyprinus carpio 9.973% 26, 575** 17. 274% 17.176% 40. 208%* 17.590%
Carassius auratus 35. 594F* 0.174 121. 905™* 10. 753* 4,195 25, 340%*
Silurus asotos 28, 039%* 13.101* 17. 863* 118, 769** 67. 047%F 45,952+
Pelteobagrus fluvidraco 9. 153* 8. 295% 47, 4057 55, 135 39, 217*%* 21. 055%**
Cultriculus kneri 11.878% 39, 762%* 18. 003** 39, 568%F 8.170 25, 355
T :p<0.05  *1p<0.01 )
Table 5. Significance test(F-value) for regional comparion in 4 regions
T Element 5 T =
Sssice pVg Ph Cu‘ Cr Cd Zn Mn
Cyprinus carpio 0. 361 0,140 0.799 0,141 0. 358 121326
Carassius auratus 1,071 0. 083 5. 686 2. 462 0. 280 0.004
Silurus asotos 9, 454%* 0.781 2,941 0.154 6. 065 1. 577
Pelteobagrus fluvidraco 0,122 3.623 0. 693 0. 540 6. 280 0. 691
Cultriculus kneri 1.828 1. 253* 4,186 3.597 3.338 0.762
* 1 p<0.05
L HE ‘ﬁ‘:} EE-"‘?l EoldlA wE E£BETS 7 o EAA Sz 94 gow fEEdA MngR L Bl
2 %44 o o], o5 FAAAFAA EA gz gx velz gk =% JLETS FREYHE
L= e “1 ] oE # ’%‘T‘i‘-ﬂrin ol A g}, woke MngEs kvt e ez Reot A WA
TEmirel el A9 ZngEe o5 HiE Ex BREE 759 Aoz A7Ed

50ppmE.thE 433 wgkon ﬁpuﬁés_t LTy 5
ol gtz A ZAget,
6. Mns &

b aEY HREird A MngEE T 0.68~1.29
ppmel W 7 A >EAA >5e) > o] el 7] IHel A
ob, ol gfre] A& Bele]l A 7.7941.54ppme E FFA
Egten AN 54940, 10ppme 2 7FA Beke
o 7bu] ifir el A = o) o] 7} 8.5342.47ppme B 74 ¥
okx, AA b 1,542, 26ppme s 7FA okt

Az oo} obrbel Fht W RT RS A
2, MmRHMA s Bgkeyt HRAzE HET
#E} g

£5(1985)0] WL Bk B A T4 0.908
~1.988ppm, # 3,408~3.983, olz}m] 4.465~9,238
ppme 2 H|ET #ifEed w8 & WEEE AL
Ax Eoer) o, olFv iy WA vewd. =T
#I(1985)0] & JLEEIL KRS HE 0.208~
0.624ppm, ™ 3.664~6.777, o}7}7] 3.394~8. 785ppm
Bt= i B 58S e

Mne 438 &2 10% Fabe] k==, = A
Iz f4dne A4 REE A Mné| gt

7. @IS ML, HER E<ESE

4 g Wanke E&BeRSY 2L Table
48} 7ol ol 339 fufEd A IMEFlE HEL ERE
e et

Pb, Cd&EL =& ffEdA » >olstn| >HE I
o= HEHS VElor CugEL 5oE Adsz
ol7bu] >l >4 e 2 FHET EHRE G A
& 9l o] (p<0.01), FAA (p<0.05)H o=, w >obst
o A e R FES 2BEE e AEE 7
(p<{0.05), 2 (p<0.01)8 . Cr& Fof, FAAM7
w solzbu] > IEe 2 ez (p<L0.01), okrkul >
i SHE EeE HEYL ERE JJEE AEZ o
(p<{0.05), ¥~ (p<0.05), 4 (p<0.00HAF. Mnd
Bol, 4% Adsz BE BEAA ofrbv] >l >
B Ee 2 E5eH(p<0.03), Mng olrtw| >l >EE
JEe] el (p<C0.05), & (p<0.01), FA7A (p<0.01)
gz, 7, e # o >THFoE ET
(p<C0.01).

W MEMES fEs BE&BaEe] A4« Table
53} zte] Pbi w77t & Tl A 1A =A AE

A2(p<0.05), Cue AA7F HAAA A7 EUHL

— 119 —



(p<0.05) =9 MAEIAE FET =87 g

#® B

AR L 3EARE T, WA, 8 ) A
BEstE 58 ®mARGA, T, WA, A4, 24D
TAEE EiEmH= Pb, Cu, Cr, Cd, Zn, Mn5 6#&
o HE&EBARES SHEte g 2L ERe 29

1. 2+ E4&EY Brh FHeEE dA9s 2%, 9,
ol7tulo] A1 zHzk Pbrb 0. 48~0.84ppm, 2.00~3,56
ppm, 1.27~1.94ppm, Cui 0.96~2.24ppm, 2.14~
2.99ppm, 2.08~2.90ppm, Cr-& (.58~0.91ppm, 2.47
~4, 17ppm, 2.09~3, 45ppm, Cd-2 0. 026~0. 034ppm,
0. 148~0. 256ppm, 0.094~0. 167ppm,Zn-2 6. 96~11. 62
ppm, 18.31~24. 47ppm, 19.75~33. 21ppm, Mn2 0. 68
~1.29ppm, 5.49~7.79ppm, 1.54~8.53ppme 2 Al fr
e MASMA A2 E4E FEE SRS R
#3822 HEo| .

2. 7 faEe EEmiy BE&BEES] 2ERE Ph
Cr, Cd& wl >ebrbu] >l Hez HEI =AE Y
el glor, Cu, Mne # & ofrbr st ¥l &
B vehi gz fimsael A A3 dsd. Zng of
Jhu] > > e 2 FEES Je ol

3. 7+ B MRG BLE 8 £ZEE A4 vg
A ek

g £ X W

1. BT EEEAT: BIRERmES] BEEHE, 84-118
(1983).

2. BHIELE : AEMEDEHE, 219-237 (1974).

3. BB ETEME BEKS RESRY NS FH, Tl
FEBHy, 5-11 (1984).

4. Friberg L. Vostal J.: Cadmium in the Environ-
ment. 2nd edn. (1974).

5. BEH, KEX BER #5524 F=EE
A Eo]Lo] < AtE] (Apiochilus latipes)el]
Eikd M HoE, HEEKERZEGIE 3153-62
(1987).

B A E

=g =

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

. Dean, R., Oscar,

- A SRR WL ERRAEHERSE,

C.: Metal Concentrations in
Muscle of fish from aquatic systems in East
Tennessee, U.S.A., Water, Air and Soil Pollut-
ion 29:361-371 (1986).

55-61
(1987).

. T, B, ERN. SBE pURE, &ET

AMEEE, FREEEE D BELRKS] KEGRE REWRE
(BB1TH), A& (MEZIEPERTE, 22396-409
(1986).

CEITE LA T BESHE Wkl #Astd

WLAERERTE Te@aE, 299-321 (1987).
S, HEEME, BATE, ZEM, FMEER: [ ELE
Afarhe] E&FEEEd AT W, A-SHEERH
FERTHE, 16:54-65 (1980).

rEiaE, FEFEHE, TR, MEN B LS
T @A WMich BE&EEREd R BHE, A
S7h RETREBTERTH, 21:157-165 (1985).
ZEE, SENE, BEHEW,  FER EELY ER
3= Pk firhe ELBE R #3 Pee, AW
{REENETFZC BT, 22:183-189 (1986).

EE, ZGRE, RFEE, HNEE EILY ER
3t Wokfarpe] E&EaAEd AT WRE, AE
i REBETRATE, 211166-171 (1985).
Hartung R.: Heavymetals in the lower Mississppi,
Persistand Chem Aquat Ecosyst 1:93-98 (1974).
KEAE D BEE B 5 BB TR WIs
WEe (1), B, 28:362-368 (1977).

BEE . Ry EEREBE oid 23 WEPE
22:471-494(1985).

AR TRmss] S 2 &%) B3R,
11322 (1986).

W.H.O.: List of Maximum Levels Recommended
for Contaminants by the Joint FAO/WHO Codex
Alimentarius Commission (1976).

Conor Reilly: Metal Contamination of Food
(1981).

KEARE Bl B3 BB B BT
Wee (1), @3k, 28:369-3756 (1977).

8784 :





