45 1 Vol.45, No.1
2014 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2014
L[] (] [ J
(Apostichopus japonicus)
*
1 1 2 1
(1. 264006; 2. 264006)
Pb Zn Cu Cd Cr Hg As7
, 2(1)
, ,As Cd Cr (Camax): >
> ,Cu Zn (Camax): > > , Hg Pb (Camax): >
> 2) (P<0.05), Cr
2298.2, Cu Cd s BCF 1500 ,Hg Pb Zn As
Cu 1560.7, As 52.7
Cu 6037, As 87.9
S965.117 doi: 10.11693/hyhz20130313001
(Apostichopus japonicus) ,
Hi , ,
( , 1995;
, 2004) , (Sun et al, 2007, , 2008)
( ,2008) , Pb Zn Cu Cd Cr Hg As
’ 1
, , 1.1
(Apostichopus japonicus)
( , 2009; , 2012), ,9 , 7—
9cm, >
( , 2008), , GB/T 17243-1998
C4H(,O4Z1’l - 2H20
* , 2009GG10009044 , 2011457
“ 7z ,2007—2012 s s , E-mail: jianghuichao2008@163.com
: R , E-mail: aiyingl@163.com
:2013-03-14, :2013-06-19



142 45
As,O; CuSOy4 - 5SH,O Pb(NOj), CdCl, - 2.5H,0 s 35d,
K,Cr,0; HgCl, 25d, 60d

1000L R
) 350 , 800L
1 1000L , , 0 7 10 20 30
800L, (16.0%0.5)°C, 35 10,
29.5+0.3, > B >
1.2
(GB11607-89) R 0 5 10 15 25 |
, Pb Zn Cu Cd Cr Hg 10
As , ,
s R GB17387.6-1998
1
x1 FEBKEERAKRERREERE(mg/L)
Tab.1 The background values of heavy metals and the concentration of exposure in the experiment (mg/L)
Cd Cr Cu Zn Hg Pb As
0.00054 0.00011 0.0034 0.0382 0.000055 0.0015 0.0015
0.04 0.1 0.01 0.05 0.002 0.1 0.025
1.3 Ch = Cp + cwﬁ(l—e"‘z’) 3)
(Kahle et al, 2002) ky
» Co (mg/kg
; ), Cw (mg/L), Ca
; (mg/kg )
(Clason et al, 2003; , 2004), (t>r%):
¢ D Cp = Cwﬁ(e"‘z(”*) —e‘kz’) (4)
ki k2
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Fig.1 Model of two-compartment bioconcentration k,
1 Lk , ko , (6)
s ky s km In2
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(mg/kg) > CAmax
- dCy/dt =0 (1) 7
2 dCa/dt =k Cy,  (ky + kin)Ca 2) Camax = BCF><C,, (7
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Fig.2 Accumulation and release of different heavy metals by different tissues and organs of 4. japonicus under exposure of
seven heavy metals mixed
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, , 646.0 81.4 As ,
35 , ,
Cu 25.32 16.26 3.02 2.26 1.36mg/kg, 21.9
11.02mg/kg, 32.7 27.9 18.7 28.7
83.6 , Zn Cd Hg 10
, 35 , 20 0.75 0.90mg/kg,
s /n , Hg R Hg
37.02 14.23 10.96mg/kg, : (0.93mg/kg) > (0.64mg/kg) >
3.8 2.4 32 ; Cd 11.15 (0.48mg/kg), 127.0  51.6
7.06 3.45mg/kg, 36.6 12.2 19.2
10.7 ; Pb 7
s 20 7.316mg/kg, 30 , s S
4.232mg/kg , ,
Pb 9.32 8.63 7.03, , 25,
796.6 209.0 117.8 ,
Cr As 2.2 7
, Cr As
> > Cr 2 , Pb
) Cr (0.752), 7
89.23 69.12 7.98mg/kg, 469.6 )

®2 MNESRAARENTREERMNENINFSY

Tab.2 Kinetic parameters of accumulation and release of heavy metals by different tissues and organs of 4. japonicus

Co Cy

(mg/kg) (mg/L) Ca=CrtCu*(kilko)*(1 e 2") Ca=Cu* (ko) (e — )
k ks R BCF Chama k ks R Bin
As 0.121  0.025 11.31 0.129 0.975 87.9 2.20 2.81 0.005 0.791 135.4
0.047 4.77 0.091 0.972 52.7 1.32 1.90 0.012 0.994 59.4
0.138 10.77 0.099 0.849 108.4 2.71 3.94 0.009 0.931 79.5
Cd 0.305 0.04 9.22 0.006 0.938 1574.2 62.97 9.75 0.011 0.955 65.3
0.322 2.52 0.005 0.961 512.2 20.49 3.42 0.017 0.834 41.1
0.579 5.45 0.003 0.954 1728.6 69.14 5.57 0.006 0.649 112.2
Cr 0.107 0.1 45.05 0.049 0.918 921.6 92.16 22.58 0.007 0.969 94.0
0.098 3.41 0.025 0.992 1354 13.54 2.92 0.016 0.954 433
0.190 33.16 0.014 0.978 2298.2 229.82 30.81 0.012 0.841 57.0
Cu 0.774  0.01 92.12 0.015 0.998 6037.0 60.37 80.95 0.010 0.777 71.5
0.132 55.64 0.036 0.994 1560.7 15.61 41.98 0.019 0.870 359
0.583 89.25 0.042 0.866 2123.0 21.23 57.30 0.013 0.927 52.3
Hg 0.025 0.002 221.42 0.834 0.815 265.5 0.53 9.23 0.010 0.443 70.4
0.007 36.96 0.073 0.999 503.8 1.01 14.49 0.007 0.844 100.7
0.012 113.40 0.324 0.851 349.7 0.70 9.64 0.004 0.967 172.4
Pb 0.012 0.1 4.01 0.026 0.960 154.1 15.41 32.93 0.014 0.940 47.9
0.060 2.41 0.009 0.974 268.8 26.88 24.18 0.013 0.924 54.4
0.041 2.73 0.014 0.752 190.6 19.06 28.42 0.009 0.812 75.4
Zn 9.821  0.05 61.68 0.110 0.930 558.8 27.94 24.13 0.009 0.944 80.1
3.408 40.22 0.278 0.973 144.4 7.22 7.75 0.016 0.850 44.4

6.039 133.05 0.664 0.826 200.3 10.02 8.58 0.002 0.317 403.0
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ACCUMULATION AND RELEASE OF COMMON HEAVY METALS IN
APOSTICHOPUS JAPONICUS

JIANG Hui-Chao', LIU Ai-Ying', SONG Xiu-Kai*, LIU Li-Juan'

(1. Shandong Marine Fisheries Research Institute, Yantai 264006, China; 2. Shandong Key Laboratory of Marine
Ecological Restoration, Yantai 264006, China)

Abstract

Cu, Cd, Cr, Hg and As) in respiratory tree, alimentary canal, and body wall of Apostichopus japonicus in two-compartment

We evaluated the kinetic parameters of biological accumulation and release of seven heavy metals (Pb, Zn,

bioconcentration model in experiment. A. japonicus were exposed to water mixed with the seven heavy metals. The results
show that the heavy metals were accumulated selectively in major organs and tissues in A. japonicus. The maximum
concentrations of As, Cd and Cr in A. japonicus are in the order of respiratory tree > alimentary canal > body wall; for Cu
and Zn: alimentary canal > respiratory tree > body wall; and Hg and Pb: body wall > respiratory tree > alimentary canal.
Significant difference was observed in bioconcentration factor (BCF) among the seven heavy metals. The respiratory tree
showed the strongest Cr-accumulation with BCF 2298.2, followed by Cu and Cd with BCFs >1500, and weaker
accumulation in Hg, Pb, Zn and As. However, alimentary canal and body wall showed the strongest accumulation for Cu
with BCFs 6037 and 1560.7, respectively, and then the weakest accumulation in As with BCFs 87.9 and 52.7, respectively.

accumulation, release, heavy metal, two-compartment kinetic model

Key words Apostichopus japonicus,



