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The Kinetic Characteristics of Bioconcentration of Heavy Metals in Crassostrea plicatula
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Abstract: Accumulation and elimination of eight heavy metals(Cu, Pb, Zn, Cd, Cr ,Ni, As and Hg)in Crassostrea plicatula were investigated
by using the controlled ecosystem experiment method, A semi-static system was maintained throughout a 15 day exposure period in different
concentrations of heavy metals at(20+1)°C. During the uptake phase, water was changed on 5 days, and the test organism was fed with the
blending of Chlorella vulgaris and Platymonas spp. each days. Four animals were sampled periodically and frozen immediately for the late
analysis. Then, remaining Crassostrea plicatula were transfered to clean seawater for the elimination phase of 35 days, also, four animals were
sampled and subjected to the same procedures described above. The BCF, biological half-life and bioconentration curve of heavy metal in
Crassostrea plicatula were gained. The results indicated that the BCF of Pb, Zn, Cd, Cr, Ni and Hg in Crassostrea plicatula were 15.60, 26.53,
60.06, 7.61, 5.82 and 47.88, respectively; The hioconentration curve of Ph, Zn, Cd, Cr, Ni and Hg in Crassostrea plicatula were yp=0.404 6e*1%
R?=0.737 8, ¥,=0.040 8x”+0.290 9x+59.969 R*=0.930 7, y;=2.526 3e"™°™ R?>=0.708 9, ,=0.683 2> R?=0.854 4, y=0.417 8" * R*=
0.685 6 and yy,,=0.001 5x?+0.044 4x+0.064 4 R?=0.830 1, respectively, the ability of accumulation of Pb, Zn, Cd, Cr, Ni and Hg in Crassostrea
plicatula were Cd>Hg>Zn>Pb>Cr>Ni. The biological half-life of Pb, Zn, Cd, Cr and Hg in Crassostrea plicatula were 23.1 d, 13 031.7 d, 67.7 d,
32.9 d and 36.1 d, respectively, Crassostrea plicatula was strong net accumulator of Zn, Cd and Hg, the ability of elimination of Pb, Zn, Cd,
Cr and Hg in Crassostrea plicatula were Ph>Cr>Hg>Cd>Zn.
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Table 1 Concentration of heavy metal in experiment

HEJE Cu Pb Zn Cd Cr Ni As Hg
IBAWE S mg-17 0.10 0.10 0.50 0.10 040 0.10 0.10 0.02

1.2 ik

SERGIRE KB A AT X, KSR A 25, SEa b fa]
KA HIHE (201)°C, S2 55 43 R AR 2 FVHE I 38
A3, HrR R B S M 15 d, B sz i i 35 d ok il
KB TEHEBR 60 L KM b iy, it 100 H
A, R RS R oK 7=, B S d 4 100K, SE5
1 TE) B H A3 M/ INER 3 R i 35 O TR A B 100 mL, LA
FEAHHE DS A KT, S I TR AR, IR K
AR 6 mg- L7 L) I, XFREAH SIS AN N 4
J& , HAth 5 5L a2 — B

DUZSTE 4 8 AR SRS IR B] o 15 d, IORE [B) Bk 56
0.2.5.8.11.15 d, TR FEALIIE 4 HAEWGHE1 75097,

FE S E R AT 2 IR RS N R MR E
TG K TR S, R, R RS A 15 d
DR NI 4 m & R BERCSE 30 15 0 d D12k
HEEJEARNE R, SR 35 d, BORERIFR A2 0.
3.6.12.,18.25.35d, FRRBEVIAMEL 4 H 4051755
BT A it 6 AT 2
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Table 2 Mensuration of heavy metal in organism of seashell

o Jrik T e
Hy KIGRTIOROEEE: GB/T5009.12—2003 0.05
Bl IR GB/T5009.13—2003 0.01
B JERETFIIOEEE  GB/T5009.14—2003 0.005
W KB TFIRIOEES:  GB/T5009.15—2003 0.006

SR AR R IRIBO IS GB/T5009.123—2003 0.02
ROk BETWROEEE Y GB/TS009.17—2003 0.000 5
fif BIRTWHBOLEY:  GB/T5009.11—2003 0.005
B JJAEFIIBOEEEE  GB/T5009.138—2003 —
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i Excel 2003 [A1HE ] 53 A 7 A [R] B 8] B2 1)
DU SR HE O ; A= 4 R B BCF=[ 5230 41
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R 3 BHIEYT s MELEMEMEERE(BCF)

Table 3 BCF of heavy metal in Crassostrea plicatula

SEEGEE/d - Cu Pb Zn Cd Cr Ni As Hg

2 — 258 531 3023 0.65 270 — 1457
5 — 964 163 1792 119 387 — —

8 — 13.10 10.09 47.53 155 472 — 2587
11 — 9.60 2033 5352 1.67 956 — 4326
15 — 15.60 26.53 60.06 7.61 582 — 4788

T " ROR A RO



5 28 45 4 ) AR

Bo% % R 785

B 75.00 - 2.50 0.116 8¢

. i ey y=0.404 6c"

o 70.00 %D j" 2.00 R*=0.737 8

= ¥ 6500 = £ A

g . =

Eﬂ E * A b1 & 1.50 *

2% 6000¢ o A 23 o /o

[~ * 2 E 1.00 y=75.717x7"4107

S g A A~ g5 L

2 £ 5500 . A 7 £ R?=0.858 1

< 8 . A £ 2 050

Tz 5000 ER B¢

_H

= 45.00 T = 0.00 . . . . . . . , , ,

0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50

i) /d Fisf[a] /d
time/d time/d

< B RT 15 d 09 B, 15~50 d NSRS, TR
B 1 4% Cu M E EHR

Figure 1 Bioconcentration of Cu in Crassostrea plicatula
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Figure 3 Bioconcentration of Zn in Crassostrea plicatula
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Figure 5 Bioconcentration of Cr in Crassostrea plicatula
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Figure 2 Bioconcentration of Pb in Crassosirea plicatula
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Figure 4 Bioconcentration of Cd in Crassostrea plicatula
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Figure 6 Bioconcentration of Ni in Crassostrea plicatula
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Figure 7 Bioconcentration of As in Crassostrea plicatula
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Figure 8 Bioconcentration of Hg in Crassosirea plicatula
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Table 4 The rule of attenuation and biological half-life in

Crassostrea plicatula

L] T 2R R’ Thiy/d
Cu — -
Pb y=75.717x74107 0.858 1 23.1
Zn ¥=90.319x 08 0.717 4 13 031.7
Cd y=8.807 6e 0™ 0.783 0 67.7
Cr y=-0.089 5x+4.805 7 0.886 8 329
Ni — -
As _ _
Hg y=1.738 5e 0 0.756 4 36.1
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