M REmAERY
Kor. ]. Env, Hlth, Soc,
Vol. 15 No, 1, 33~49,1489

—8 FIRS) Bk White) EoR
g WS FR

EOIE 7| M- 24| O|RHE - 2t

Agherm of 3oy et of ol st

A Study on the Heavy Metal Contents in Fish and Sediments
of the Mankyung River

In Dam Hwang * No Suk Ki - Gi Seung Yang
Jae Hyung Lee - Nam Song Kim

Dept. of Preventive Medicine and Public Health, College of
Medicine, Chonbuk National University

Abstract

Pollution in the rivers has received considerable attention in recent years, particullary with
reference to the effect due to increasing concentration of heavy metals.

The metals are toxic to the ecosystem as a whole and to man in particular, since he is at
the end of a variety of food chains by virture of his varigated diet. In addition, numerous
laboratory tests have established that certain metals, such as Cd, pose a threat to a wide variety
of aquatic organisms at concentrations as low as a few ug/l. Before the biological effects of
heavy metals in impacted ecosystems can be completely assessed, however it is necessary to
provide data on the concentration of heavy metals in such systems.

This study was performed to investigate the concentration level of heavy metals in water, fish
and sediments from upstream (S;-S4) to downstream (Sg-Sg) of the Mankyung river. Samples of
water, fish, and sediments were collected along the tributaries of the Mankyung from September
to October in 1987 and analyzed for lead, cadmium, copper, and zinc by atomic absorption
spectrophotometer.

From the data presented in this study, we can infer that the concentrations of the heavy

metals investigated both in water and sediments are similar to those found in literature for
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unpolluted regions.

The results obtained from the analysis of the edible tissue of the C. auratus show low

concentration levels of the four heavy metals investigated.

We conclude that the area is still relatively unpolluted and recommended continuing the

monitoring of heavy metal concentrations to improve our understanding of their cycle in the

river environment.
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Fig. 1. Sampling Sites along the Mankyung River



Table 1. Sampling Sites and Locations in the Mankyung River
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Table 2. Analytical Conditions of Atomic Absorption Spectrophotometer

Wave length Lamp current Bandpass Concentrations of standard
Metal i
(nm) (mA ) (nm) solution (ppm)
Pb 217.0 5 1.0 Lo, 20, 30, 40
Cd 228.8 3 1.0 0.1, 0.2, 0.3
Cu 324, 7 5 1.0 0.5, 10, L5, 2.0
Zn 213. 9 3 1.0 3 6 9 12

s » »

Table 3. Distribution List of Fishes Collected in the Mankyung River

Korean L Distribution Sites

Name Scientific Name S S, S, S, S. S, S, s, s,
22t ®  Zacco platypus o 6 o o @
# % M Cobitis koveensis ® & o o
% & M Cobitus koreensis e o o
2 A Squalidus coreanus e o ©o
B ¥ A Pseudogobio esocinus ® & o
4 2 Coreoleuciscus splendidus ® o ¢
W & A Moroco oxycephalus ® o ®
i & 7§ ©)  Rhodeus suigensis ® o o
% 3 71 Sacocheilichthys czersk: o O
4 vt 2 Hemibarbus labeo o & o
= wb 2 Microphysogobio yaluensis ® o
zt A 8ol  Rhodeus uyeksi o ¢ o o
ol B 2 Misgurnus anguillicaudatus ()
o ol  Gobius similis ® o
Z+ A Y Zacco temmincki ® ®
% A B Mogwrunda richardson ® ®
E A 7) Puntungio herzi L
i & ol  Pseudorasbora parva ® o O
W =% 8] Acheilognathus intermedia o o
7V A R 8] Acanthorhodeus gracilis ® O
% g A% Acheilognathus yamat sutae ® o
o) 71 Parasilurus asotus ®
5 ol Carassius auratus o ® o °o
o & o Tridentiger obscurus ®

37—



e SyolA 140 71 vga 717 A 14.2 +4. 0pg/1°1% 3, Fele A% 4 4e)
A A= e S, 08 3Fo|grh (SR 1.2+0.5pg/19 5E 2I}(Ta-
ble 5).
2. AW FE&S ) ol
) B ol Foll QoA Fa5dr Herghake AR
T FuHETE HFA= Table 4149} (Si—So)ell w3l sFFAA (S, —Se ) ol A =
Aol AHrel Mo AN (Si—s )¢l v 8 e FEHE Wt (p>0.05) (Table
o] 9 (Ss—Ss) oA Hokow, i, 7} 4)
=8 2 ejelA §o)alAl okt AR SHFEYEFL F vhege] A9 A
1898 5% 2EEF5E do] 4% wag A R(SHANX Zhz 1.36 = 1.42 pg /g,
TL(Ss)NA 414 =14, 4pg/ 12 AL s, 0.047 £ 0.051 pg/go s HAFnE B 4}
Ftef, el 9 ooldde ] muke) (Seolx] ElE (Sa) el 0.48£0.31pug/g, 0.020 %
Z+2h 0.5940.20 ug/1, 8.8+3.9ug /1, 189.2 0.012pg/goll BIeh F2f Ml Ekoul(p<
+6ldpg/l1 8 Hu BEE B9l HAsw 0.05), Telel ofgle]l AL vhgt) w(Ss)ol
& yel e, =g 9 ojade] Ao A A 0. 96i0.34ﬂg/ 9.63 £ 0.71ug/g
dste] (Ss) 2 242t 6.4 +4.Tpg/l, ¥75 22 HusEE HAL, 2%u(S,)9 o
Table 4. Heavy Metal Contents in Water, Fish and Sediment by Area
Water (ug/1) Fish ( ug/g) Sediment (ug/g)
Sl —'SQ SS_SB Sl— SA S7'—S‘3 Sl—84 SS— SQ
Pb  9.056+ 3.07% 29 30+ 10.48%* (.61 +0.39 1.26 + 1.04 2.23+0.05 2,96+ 1.04
Cd 013+ 0.09 338+ 0.14% 0.03+0.02 0.044-0.03 0.06 4 0.02 0.08 4 0.03
Cu 205+ 1.12 562+ 2.865% 0.81+0.26 0.9340.34 1.05 +0.49 2.73+£0.78%
Zn 22.30+13.38 06.66+62.18  8.21+ 1.78 8.57+ 2.59 3.86+1.81 8.66 + 4.56
a:Mean+S.D,
* 1 p<0.05 *%: p<0.01
Table 5. Heavy Metal Conentrations in Water Samples of the Mankyung River
Site Lead Cadmium Copper Zinc
S, 19.9+ 7.72 0.2440.13 L6+ 15 15,94 7.2
S, 8.7+ 3.9 0.15 + 0. 09 L6+1.1 16.8 + 6.4
Ss 5.4+ 4.7 N.D. 3.6+£25 4.2+ 4.0
S, 9.2+ 3.1 0.12 + 0. 08 1.2+0.5 42.3 + 11.5
Ss 411 + 14. 4 0.48 + 0. 20 4.3+21 82.7 + 10. 9
Se 39.6 + 17. 4 0. 59 + 0. 20 8.8+3.9 189.2 + 51. 4
S, 18.9+ 9.5 0.31 +0.14 2.0+0.6 3.3+ T.7
Ss 26.4+ 11. 6 0.29 +0.13 5.6+ 2.7 48.3 + 20. 8
S, 20.5+ 8.9 0.23 +0. 11 T.44+ 3.1 125.8 + 31. 3

a :Mean+S.D, (ug/1)
: Not detected.
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ghek 765+ 1.39 ug /g o) sl ol slA 9
CHCp<0.05)(Table 6, Fig 3, 4, 5).

Pl /};]E

/J 7(1 FP_LH &= t}:v}l %1 H-&ker ol /\] }g “‘%.;q:d (51

— 5, )Oﬂ H]:d” E’}%X]%} (Ss—‘ Ss) 01]*1 “f:‘gk,‘l

T2 el AY FFA Mol Hytgubol
%"S&U}(p< 0.05) (Table 4).
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Table 6. Heavy Metal Contents in Freshwater Fishes of the Mankyung River.

Site No. (.Jf No. of Lead Cadmium Copper Zinc
Species Samples

S, 111 29 0.564+0.372  0.025+0.014 +0.29 8.01+1.98
S, 13 39 0.70+0.42 0.018 +0.011 +0.25 7.65+ 1.39
S 14 34 0.48 0. 31 0.020+0.012 +0. 28 9.01+2.51
S 9 17 0.68 = 0. 46 0.034 +0.023 +0.22 8.156+ 1.25
S-, 7 21 1.36 £ 1.42 0. 047 4+ 0.051* - 0. 28 7.91+2.28
Ss 5 15 LIL+0.87  0.041+0.022%% 0.9240.40 817+ 2.77
S, 3 18 .31+ 1. 144 0.0294-0.026 + 0. 34 9.63+0.7%

LEAD CONTENTS(pug/g)

a:Mean+S.D, (ug/g)

% : Significant difference from S, at p<0.05.
# : Significant difference from S; at p<0.05.

total fish
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Fig. 2. Regional mean distribution of Pb contents in fish, sediment and part

of C. auratus in S
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Fig. 3. Regional mean distribution of Cd contents in fish. sediment and part

of C. quratus in S,.
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Fig. 4. Regional mean distribution of Cu contents in fish, sediment and part

of C. auratus in S,.

0.2pg/g, 0.69+0.1pg/g, 1.67T+=0.4ug/
g, 0.04£0.01ng/g o] F&E RUTH(Ta-
ble 7. Fig. 3,4, 5).

e AAEN Hughde Bl APE F2
ha (Ss), =g e make] (Ss), T2l
oted > MGt (Ss) vt 242 3.52 £ 0.7 pg/

—40—

g, 0.09£0.03pg/g, 2.27+0.3g/g, 12.30
£2. 9pg/gollon, Hxgake K xH e
o, 78, olde Aelslel (S.), FteEe
Ta(S)E 4zt 1.26+0.2ug/g, 0.61
0.1pg/g, 1.39%£0.3ug/g, 0.04 +0.01 g
/gl 48 BHvh(Table 7, Fig. 3,4, 5).
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Fig. 5. Regional mean distribution of Zn contents in fish, sediment and part
of C. auratus in S,.
Table 7. Heavy Metal Contents in Sediments of the Mankyung River
Site Lead Cadmium Copper Zinc
S;s 2.58+£ 0.5 0.04+0. 01 1.06£0. 2 3.3340.7
S,d 2.04+0.3 0. 04 + 0. 01 0.76 £ 0.1 417 4 1.0
SZS 2.50+0. 4 0.07+0.02 1.29+ 0.2 6. 67+ 1.8
Szd 2.41£0. 4 0. 07 + 0. 02 0.834 0.1 4.72 4 1.1
S,s 1.48 & 0. 2 0.05+ 0.01 0. 69+ 0.1 1674 (L4
S,d 1. 26 + 0. 2 0. 07 + 0. 02 0.6l +0.1 1.39 4 0.3
S.s 2.534+0.3 0. 07 + 0. 02 .84+ 0.2 4. 72+ 0.9
S,d 2.7+ 0.6 0. 04+ 0.01 2.124- 0.3 417+ 1.1
Sis 2.644 0.6 0. 08 + 0. 02 2,50+ 0.3 19. 07 4. 3.8
Sed 2.40+ 0.4 0. 04 = 0. 01 2,274 0.3 12.30 = 2.9
Ses 4.82+0.9 0.12+£0.04 4.24+0.7 13,82 + 2.7
Ssd 3.34+0.7 0. 09+ 0.03 2.054+ 0.2 7.55 + 1.6
S,s 2.29+ 0.3 0. 04 + 0. 01 .52+ 0.3 5.56 + 1.2
S,d 2.0440.2 0. 06 + 0. 02 1.44+0 2 528+ 1.1
Ses 4.08+0.8 0.11+0.08 2.73+0.4 6.94+ 1.7
S.d 3.5240.7 0.07+0.02 2.20+0.3 4173+ 1.2
Ses 503+ 1.2 0.13+0.03 2.66+ 0.6 7.50+ 2.3
Sed 1. 67+ 0.4 0. 07+ 0.02 1.06 +0.2 .89+ 1.0

a :Mean+S.D, (ug/g)

Ss: Surface sediment,

€2 ) - == A~ F) e
3 oo BHY FE5 A

WA R (S)el M A G Bole] $Y

N

L FhEE o rele) A 1o

0:

Sd: Subsurface sediment.

zbzb 1,50 % 0.98 ug /g, 0.087 =+ 0. 054 ug/
g, 5.25+0. 94 ug/go i Hngere RE o
], oj7lu], &AL o w gk s} ks

ZHohx zkzh 0.13+£0.12 g /g, 0.004 =
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0.003 ug/g, 0.3
=
+ 7.9 pug/go i

e som Hadl

E}Ll-,_ H fﬂ I;]

[L

pg/g o= HAg RS WA (Table 8,
3.4, 5).

Hi71el F-eid HugEe el

+ 0. 13 pug/g ot Ak
ofle} Al ghado- ofrjujeia 19.39

=S4l 6.88+0.39

I

Q- A7jolAl 0.015=+ 0. 005 ug /g, 1.43+0.19

rgl/g,

pg/g o8 FHagus Hgov, @&

‘/g

Table 8. Comparison of Heavy Metal Contents by Part of Freshwater Fishes

o, olde &7, AV, &8 o=
7} 7k 3 v} (Table 8, Fig. 3.4, 5).

Metal Fish Musele Skeleton Gill Viscera
Pb CP auratus 0.13 + 0. 123 0.83 % 0. 49 1.19 + 0. 96 1.50 + 0. 98
P. asotus 0.24 +0.10 0.43 = 0. 37 N. D, 0.38 + 0. 20
Cd C. auratus  0.004 =+ 0. 003 0.018 + 0.016  0.024 + 0. 016 0. 087 + 0. 054*%
P. asotus 0. 003 &+ 0. 003 0.011 4 0. 008 0. 009 + 0. 006 0. 015 + 0. 005*
Cu C. auratus 0.39 +0.13 0.44 +0.18 0. 78 % 0. 36 5.25 & 0. 94%*
P. asotus 0.20 + 0. 03 0.27 £ 0. 10 0.27+0.14 1.43 &£ 0. 19%*
Zn C. auratus 6. 88 = 0. 39 18.60 + 8.21% 19,39 + 7. 94* 15.55 + 3. 34%*
P. asotus 5.39 + 0. 41 16.30 + 3. 27** 19,89 & 5. 13%* 13 35 -+ 2. 88**
a : Mean +S5,D. (ug/g)
N. D, : Not detected,
* . Significant difference from muscle contents at p<0. 05

% p<0.01

Table 9. Correlation Matrix of the Contents of Heavy Metals in the Surface Sedim-

ents of the Mankyung River

Lead Cadmium Copper Zinc
Lead 1.0 0. 93%* 0. 85** 0.37
Cadmium 1.0 0. 78%* 0. 39
Copper 1.0 0. TI*
Zine 1.0
*% 0 p< 0.01

Table 10. Correlation Matrix of the Contents of Heavy Metals in the Subsurface Se-
diments of the Mankyung River

Lead Cadmium Copper Zinc
Lead 1.0 0. 32 0. TT** 0. 36
Cadmium 1.0 0. 02 —0.09
Copper 1.0 0. 64**
Zinc 1.0
*k 1 p < 0.01

ojgd o] A% olriumlefA] 19.39+5.13
A,



0.85), 7tew -7l (r =0.78), 7] — o}
(r=0.7D) 94 Felatd ep] (p<0.01)(Ta-
ble 9), & 2AHE] AS$ -7 (r=

0.77), 2] - o}l (r = 0. 64) ol A Fojat 4
IAE Rk (p<0.01) (Table 10).
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r=-0.78, 7}=H r=-0.76, +¢] r=-
0. 60, oFd r = -0.54 & 2] 3t oxrAaA

H G (p<0.01).
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