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Tab.1 Heavy metals species and concentrations in different test tank and their serial numbers

fil 5 HeRME EHEWEE (L) Ak HERMAE HEBEE (ng/'L)
A, As 10 C, cd 10
A, As 50 C, cd 50
A, As 100 G, cd 100
B, Hg 1 D, Pb 10
B, Hg 5 D, Pb 20
B, Hg 10 D, Pb 40
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Fig.1 Relationship between As contents in
M. edulis’ body and time
0O #50.010mg/L, O %% 0.050mg/L,
AFE7R 0. 100mg/L
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SOong/L B, HEE BB, HBE B ENRERE,
U As J BN 100pg/L B, AP BELERAAR
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Fig.2 Bioconcentration curves of As in M. edulis’ body

at 100pug/L concentration

k, = 0.4296, k, = 0.02787, C, = 0.000mg/¢,

ky BIBEE SRR 4 JB T FE A3 R o/ o Cyp = 0.100mg/L
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Fig.3  Bioconcentration curves of Hg in M. edulis’ body at different concentrations
a. k =301.5, k, = 0.0257, C, = 0.000mg/g, Cp = 0.00lmg/L; b. k, = 258.5, k, = 0.0277, C, = 0.000mg/g,
Cy = 0.005mg/L; c. k, = 255.8, k, = 0.0306, C, = 0.000mg/g, Cy, = 0.010mg/L
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Fig.4 Bioconcentration curves of Cd in M. edulis’ body at different concentrations
a. k = 20.08, k, = 0.0257, C, = 0.000mg/g, Cy = 0.010mg/L; b. k, = 8.71, k, = 0.0090, C, = 0.000mg/g,
Cy = 0.050mg/L; c. k, = 8.75, k, = 0.0103, C, = 0.000mg/g, Cy = 0. 100mg/L
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Fig.5 Bioconcentration curves of Pb in M. edulis’ body at different concentrations
a. k, =355,k =0.0239, C,= 0.000mg/g, Cy = 0.010mg/L; b. k, = 28.8, k, = 0.0250, C; = 0.000mg/g,
Cy = 0.020mg/L; c. k, = 26.2, k, = 0.0206, C, = 0.000mg/g, Cy = 0.040mg/L

x2

BB 4HESRTRARE THERDHESY

Tab.2 Kinetic parameters of bioconcentration of 4 beavy metals in M. edulis’ body at different concentrations

HSRAPE W (pe/L) k, k, BCF Croa (18/8) B, (d)
As 10 — — — — —
50 — — — — —
100 0. 4296 0.02787 15.41 1.541 24.87
Hg 1 301.5 0.02565 11754 11.75 27.02
5 258.5 0.02765 9348.3 46.74 25.07
10 255.8 0.03064 8348. 4 83. 48 22.62
cd 10 20.08 0.02562 783. 4 7.834 27.05
50 8.712 0.009425 924.4 46.22 73. 54 x
100 8.747 0.01028 851.3 85.13 67.46
Pb 10 35.52 0.02394 1483.8 14. 84 28.95
20 28.75 0.02496 1151.6 23.03 27.76
40 28.15 0.02058 1367.5 54.70 33. 67 :

(2) KGN 4 Mg BB R R R BCF A&
AR B SRR IR S TR YR FE B3 KD

(3) EYERNTRRHRED NS RYH
HEES, FMIx He MEHRN T2 T X
Cd.Pb As FyE &, MiX As WA ERRTEZ
THE=MESR, HERNIXNXNMHESRE

S RESINIFFH He> Pb > Cd>As,

(4) EBNEEARNLE, FERS T4 }
WIENEBE ' Con BB IS B WK 1 |
RR TR, EEAREMLE KL C e TINRK
e BIRERXRINE 6 Jir.
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Fig.6 Relationship between contents of three heavy metals (Hg, Cd, Pb) in M. edulis’

body and their concentration in water
a. Hg; b. Cd; c. Pb
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KINETIC FEATURES OF FOUR HEAVY METALS
BIOACCUMULATION OF MUSSEL MYTILUS EDULIS

ZHANG Shao-Na, SUN Yao', SONG Yun-Li', YU Zhi-Gang'

( Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071 ;
College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao, 266003)
"(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences , Qingdao, 266071)
"' ( College of Chemistry and Chemical Engineering, Ocean University of China., Qingdao, 266003)

Abstract

Heavy metal pollution in benthic filter-feeding bivalves Mytilus edulis, due to their commercial

importance, wide distribution, low activity and high heavy metal accumulation ability have been used as a ma-

rine pollution surveillance organism.

Currently, biological reaction of commercial marine mollusks to heavy metals, especially the study of

kinetic process of bicaccumulation, is limited to the study of metal content and bicaccumulation rate under sin-

gle conditions. To date no satisfactory kinetic model has been proposed an absence that hindersunderstanding of
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kinetic features and forecast ability.

The two-compartment kinetic model is a newly developed mathematic model. In this study, accumulation
and elimination of four heavy metals ( As, Hg, Cd and Pb) in M. edulis were investigated using the two-com-
partment kinetic model. A semi-static system was maintained throughout a 30-day exposure period under heavy
metals concentrations of (12.34 £2.28)°C. During the uptake phase, water was changed on alternate days,
sufficient to maintain relatively constant concentrations of heavy metals, and the test organism was fed with
Chlorella (4 x 10° cells/ml) twice daily. Three animals were sampled periodically and frozen immediately for
later analysis. The remaining M. edulis were then transferred to clean seawater for the elimination phase of 35
days, during which the flow-through method was adopted and the natural seawater temperature changed to
(6.63+3.12)C.

According to the two-compartment kinetic model, two equations were used for the accumulation and elimi-
nation phase. By non-linear fitting, some kinetic parameters were obtained, such as uptake rate constant (k)),
extraction rate constant (k, ), bioaccumulation factor ( BCF) and the biological half-life ( B, ,,)- Results
showed that (1) the k, decreased with increasing metal concentration in the outside water; (2) BCF decreased
with increasing metal concentration in the outside water; (3) the bicaccumulation ability order of M. edulis to
the four heavy metals was Hg>Pb > Cd>>>As; (4) maximal content in the organism (C,,,, ) increased and was
basically directly proportional with increasing metal concentration in the outside water, showing that M. edulis
was the best indicator of the three heavy metals; Hg, Pb, As; (5) biological half-life of M. edulis to Cd was
longer than that to Hg, Pb, As.

The kinetic parameters of bioconcentration of M. edulis on Hg, Cd, Pb were obtained:; &, 8.712—301.5;
k, 0.009425—0. 03064 ; BCF 783.4—11754; B,,,22.62—73.54. Compared with the kinetic parameters ob-
tained through the semi-static two-compartment, the values were found to have some differences, prompting fur-
ther study. The static method, however, is simpler and more effective, shortening the experiment duration, and
economizing the experiment fee. Moreover it can calculate the uptake rate of the shell without the need to deter-
mine shell content by chemical methods.

Key words Kinetic feature, Bioaccumulation, Heavy metal, Mussel Mytilus edulis
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