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Heavy Metal Analysis in Fresh Water Shellfishes of the Kum River System

Duk Man Kim and Hyung Suk Kim"

Department of Science Education, Seoul National Teacher's College
Department of Preventive Medicine, School of Medicine, Kyung Hee University*

According to the population increase and industrialization, domestic sewage and industri-
al wastewater enter the river, lake, and ocean. As the results, pollutants change the eco-
system of food chain in the water system and these phenomena influence the health prob-
lems of human beings. Some heavy metals could be consumed into the human body and
could be accumulated. The serious harmful effects sometimes occurs in the body. We can
remember the Minamata accident and Itai-itai disease in Japan due to the mercury and
cadmium. The methodology of the water contamination research by heavy metals are
analysis of water, sedimentation, and sometimes fish and shellfish. Among these items, the
shellfish could be important as an indicator in the study of water pollution, because of
the relatively low mobility of shellfish and absorbility of heavy metals in their organs.

Authors collected the freshwater shellfish of Unio douglasiae and Corbicula felnouillia in
Kum river system from April to October in 1991 except rainy season, and analyzed Cd,
Cu, Pb and Zn in gill, mantle, adduct muscle, foot muscle, and visceral organ by atomic
absorption spectrophotometer.

The highest metal content was found in the visceral organ and lowest was in the
adduct muscle, and the concentration of the metals were higher in the lower part of the
river than in the upper part.
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S AHstg e SN (Lamprotula coreana),
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Fig. 1. Sampling sites along the Kum River.

Table 1. Sampling sites and locations in the Kum

River
No. of Site Location
S Chun-buk Jinan-gun Sangjeon-myeon
Weolpo-ri
S. Chun-buk Muju-gun Muju-yeub
Naedori
S Chung-nam Kumsan-kun Jeweon-

myeon Jeon-ri
S, Chung-buk Okcheon-kun Iweon-
myeon Weondong-ri

S, Chung-nam Kongju-si Kumseong-
dong

S. Chung-nam Puyeo-kun Kyouam-
meon Sin-ri

S Chung-nam Nonsan-kun Kang-
kyeong-yeub Whangsan-dong

S. Chun-buk ITksan-kun Hamra-myeon
Nungpo-ri

*S: Collecting Sites

(Cu), F(Pb), o}d(Zn)el™, X477 HAFF%
%7](Atomic Absorption Spectrophotometer,
Instrumentation Laboratory, Model 551, U.S.

A)S AHEslda, ERAsEle #F4o o2l Hollow
Cathode Lamp®& AH&3le] HA%s xAstdc}
(Table 3).
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Table 2. Collected species of shellfish in Kum River

Sites
Species S

»

S:\ S4 Sl, Su S Ss

Lamprotula coreana -
L. gottschei -
Lanceolaria acrohyncha -
Unio douglasiae -
U.sp +
Anodonta fukudai -
Corbicula feinouilliana +

b

C. fluminea —

Table 3. Analytical conditions of atomic absorption spectrophotometer(flame method)

Parameter Wave Lamp Slit Band
Elements Length(nm) Current(mA) Width(um) Pass

Cd 228.8 3 320 1.0

Cu 324.7 5 320 1.0

Pb 217.0 5 320 1.0

Zn 213.0 3 320 1.0

Tissue(l g)
A4 = et
add 6 ml c-HNOQO,
sasu

Heating on Hot Plate

add 6 ml c-HNO;

Heating again on Hot Plate

add 5 ml ¢-HCIO,
and Heat

2-4 ml Liquid

aadd D.W.

Adjust to 10 ml exactly

AAS.
Fig. 2. Digestion and determination method of
heavy metals in sample.
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Table 4. The Contents of cadmium in Pelecypoda caught in Kum River (Unit: ppm)
Sites S S. S, S, S; S, S: S, Total
Species
Regions Ud.sp Ud Udsp Udsp Udsp Cflu Cflu Cflu Mean
Gill 0.0937 0.0994 0.1197 0.1936 0.2738 0.2736 0.3457 0.4035 0.2254
Mantle 0.1011 0.1066 0.1072 0.1963 0.3716 0.2397 0.3736 0.4236 0.2400
Adduct muscle 0.0699  0.0648  0.0895 0.0874 0.1055 0.1794 02019  0.2019 0.1250
Foot muscle 0.0798 0.0719 0.0963 0.0752 0.1963 0.1568 0.2374 0.2374 0.1326
Visceral organ 0.1113 0.1135 0.1363 0.2080 0.3994 0.2863 0.3682 0.5497 0.2716
Total mean 0.0912 0.0912 0.1098 0.1521 0.2513 0.2272 0.3054 0.3632 0.1989
0.5
0.4
’é\ -
Q.
=
5 0.3
‘::: f\-/
g 02 /
S o
o -
@] -
01 m—
O T T T T T T T T
S S2 S3 S4 S5 S6 S7 S8

e S0 RHel WAzl 0.5497 ppmel  alw
weleh wmah WATIRe 2 Al we cdel g
o 7 5ol Wgs)stel S, S, Seell 4 77t o

713 =2 &eks.

0.2864, 0.3682.5.

Aol whe vhae} abeli= Mol gke v o AbmEv, F5 TS AFHojof &
nhA bR del AxA Wabzistel sbd EE e wallzba 2o}
vheh o glede), L oohee S, S, SoAleded 4 ekzh Cdiz d¥ellr HAZ Itai-itaivle] Helagdos
o zpoliz olzAMb 9)4%-1=H0.2400 ppm), ©}7v](0.2254 A =5F, AAEA B 4E 2199 #H5v) spHe

ppm), %<-(0.1326 ppm), ¥

g5 hebdeh,

olsh e 7k w4 Aol A%

A), NE, WREel whE Az 2 A

Sites of Kum River

Fig. 3. Cadmium content in Pelecypoda in Kum River according to the sites.
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Table 5. The contents of copper in Pelecypoda caught in Kum River (Unit: ppm)
Sites Sl S: Sa Sa S, Sl) S7 Sn Total
Species
Regions Ud.sp Ud Ud.sp Udsp Ud.sp Cflu C.flu Cflu Mean
Gill 1.1674  1.1367  1.1848  1.2137 2.4558 2.8897  2.2067 2.2167 1.8089
Mantle 0.7433  1.0867 0.8594 0.8066 1.8532 22133  2.4733  3.0578 1.6367
Adduct muscle 0.5563 0.4967 0.4947 0.5832 1.5553 1.2531 1.5767 1.8433 1.0450
Foot muscle 0.4563 05134 0.6723 05866 15974 1.2333  1.6759  2.2667 1.1252
Visceral organ 1.2898  1.7389  1.8786  2.4740  2.1435 2.4667 3.1433  3.7833 2.3648
Total mean 0.8426  0.9945 1.0180 1.1328 1.9210 2.0113 2.2152 2.6336 1.5961
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Fig. 4. Copper content in Pelecypoda in Kum River according to the sites.
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Table 6. The contents of lead in Pelecypoda caught in Kum River {Unit: ppm)
Sites S, S, S, S, S, S, S Sy Total
Species
Regions Ud.sp Ud Ud.sp Udsp Ud.sp C.flu C flu C flu Mean
Gill 0.1824 1.3817 0.8925 1.0867 1.2979 1.5119 1.1015 1.7297 1.1480
Mantle 0.i653 1.1250 1.0951 1.6133 1.8374 1.5857 1.5024 2.2000 1.3905
Adduct muscle 0.9814 0.5256 0.4659 0.8957 1.1167 0.4550 1.1033 1.2467 0.8488
Foot muscle 0.1052 0.4483 0.7183 0.8000 1.5233 0.9017 1.5367 1.5533 0.9484
Visceral organ 03811  1.1883  1.8175 1.9733 26414 46913 54377 3.6833 2.7267
Total mean 0.3631 0.9338 0.9979 1.2738 1.6833 1.8291 2.1363 2.0826 1.4125
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Fig. 5. Lead content in Pelecypoda in Kum River according to the sites.
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Table 7. The contents of Zinc in Pelecypoda caught in Kum River (Unit: ppm)
Sites S\ Sz - S< Sa S', Ss ST Sp, Total
Species
Regions Ud.sp Ud Udsp Udsp Udsp C.flu C.flu C.flu Mean
Gill 6.3334 2.5764 4.6325 3.7483 4.7682 4.4546 3.7484 4.2589 4.3151
Mantle 49634 4.4455 3.9851 2.6852 2.4150 42883 4.8744 3.4754 3.8915
Adduct muscle 1.8283 2.5384 1.5483 2.2284 1.0484 2.3274 2.8283 1.4417 1.9737
Foot muscle 23783 21184 26183 25517 1.4653 22217  2.6951  2.1684 2.2772
Visceral organ 3.3484  4.0536  3.4218 27452 3.8184 42394 3.0283 3.2083 3.4829
Total mean 3.7704 3.1465 3.2412 2.7918 2.7031 3.5063 3.4349 29105 3.1881
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Fig. 6. Zinc content in Pelecypoda in Kum River according to the sites.

Cadmium [ | Copper
Y27 Lead [ ] zinc

-y
Lo S NS ||
i 1

3.5

Concentration (ppm)
Lol (3]
S BN TNT S
i 1 1 1 1
i

[=)
v

(=]
I
T

Gill MantleAdduct mJFoot m.Visceral
Regions

Fig. 7. Comparison of heavy metal contents in various organ in shellfish.
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