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RE . 70.4+28.8 g), /NS (FEfr: 3.0£0.1 cm, AR
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Fig.1 Model of two-compartment for accumulation and
elimination of Pb and Cd
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Fig.2 Accumulation and elimination curves of Pb and Cd by P. yessoensis
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(b) Accumulation and elimination of Pb by
P. yessoensis in small size
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(d) Accumulation and elimination of Cd by
P. yessoensis in small size
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Fig.3 Bioconcentration and elimination of Pb and Cd in various tissues of P. yessoensis
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Fig.4 Fitting curves of Pb and Cd by P. yessoensis
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Tab.1 Statistical information to assess the goodness-of-fit Tab.2  Kinetic parameters of accumulation of Pb and Cd in
of the two compartment models P. yessoensis
B WeR  BEE . A FA TR A o BCF Cro
Phase Heavy metals  df 2 value F value Heavy metal Size
b 5 0.94 033 59.84 b K Large 26.57 0.0159 1671 8.35
e 5 098 0.17 206.44 /N Small 51.18 0.0572 896 4.48
Accumulation cd 5 0.97 045 69.12 cd K Large 49.30 0.0066 7433 37.16
5098 057 3159 /I Small 3425 0.0305 1123 5.62
Pb 4 0.91 0.07 28.41
B + oos 025 arsr  VARSRGOEIE. M. pH (. R AHLR
Elimination od 4 096 025 2157 iﬂ e CAmE, B P > IR &
4 090 014 2814 SR AR LA KoK ) ) iz R A (i R AR

WEMARER R P, EYNR B LA,
L URTE U2 N 5971 I B N 0= SN - O AN DS Ve
RS AREY R EZORIRGINR, a0 2447

DS BlEh 152 % BCF | By, B34
M o 2 S 5 )

2007),

WAE—E R 22k n

SEEESHUEES A
Y E S REL BCF =i e DR N B4 8 & 4
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®3 TREIMBINRE N, BHBREANNFSH
Tab.3  Kinetic parameters of elimination of Pb and Cd in
P. yessoensis

HER ks
. kl k2 Bl/2
Heavy metal Size
Pb K Large  37.52 0.0537 12.90
/N Small  110.01 0.1570 4.42
cd K Large  62.40 0.0774 8.96

/N Small ~ 48.65 0.0805 8.61

(mg/kg)/FEFH 17K 8 4 & 7 1 (mg/L) > 100%

o AR E SRR BCF =[S2I0 4 N2 K N H 4
J& i 5 (mg/kg)— 4T A 20 D1 2R AR P B 4R Y A
(mg/kg)]/S% 55 185 7K 5 43 Jg 19 1% it (mg/kg)

XUAR 1 7 2B R 5t AR 2R P 4000 — o TR E U
TSR AR R AR R, I, R E SRS
SRV BB 52 T 125488 22 R R R RURR 8 1 2, (H
Zauke %5(2008)INK, AS[RIHIFST 4 FI FSUR ) g 245
RISRAS I 12 M e S e 22 5, DR A5 S0 6
SFRA . LRI g | WK 2RI )
ANTR) A B AN [ 2 S AR (R A8 1E S5 (R R 72 58, 2011),
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A — 5 {EUAH RIS R 3 Bt DL X4 A AR s SRR
VLAY . FRAEAR S R DR N & S 22 Rk, R 450
TR AFEEEAMET . AR A2
YIE R RS EEWET , KP4 W5(Crassostrea
gigas) Y H 48 W AL RE I > H (R I SE, 2004), XA
25 R 5 R B DUAFARL ;148 015 DL (Mytilus edulis) ) 2
&R E AR NS>, HAE R SRR DA . X
A REE P AN R Fp ST 5 4 8 1 & SR RE I AP TR 25 5%

IR E AR EEZ NG 2 N EEm, =
BAWRIS, —RRBEYHT, H—REIEEYHF.
YT EEAREED AR RN AR EE RE
PRl 225 . PRI, AR LA BRI
TGP AN T, WnEhRE . IR W pH A
JES I3 R IR AT 4% 2 T Ak B RN A B ) e DA R ZR
AV FNIK Bl 7 255 o il B 4 i VAR R T v R R ]
FER, FE 4R A DU P A B AR A A A B i 1)
BT A e 4 DR IR AL R B 2 B AR K
AR B A 386 KT8 /N (E BN AE, 20045 il E o 5
2007). BB ULDISEXTHY . FAR A & R AR
5, AT RS, X T AR DRI £ R A AR
(MTYRITEFA &, WFotas B, NZRIRN&HH
MT, ELJEGEHES MT WA, [ MT AT L

W 4 & AE AR AR Y OF- £ (Damiens et al, 2006;
Amiard et al, 2008), Bl DIZSIAN AT WMEEL)E
TRNTE, B RS M s A = R
DU AR N IR B A, ok i 7 B 0 A A B T e
ISRILH 2 = LN R mRNA (. T4
GFHAAER = H N LR ELE R
AREPE, R 4 8 T LR DR A R A i
PRI, 1991; Roesijsdi, 1994), H4H745(1996)
XA 07 75 ) B ) A R, R S RS S 1) 2 A
FHZEANTK, Mg 7K 0 5 B 7 25 o B AR 8 7 i A
RS54 W8 B, BT LI X6 58 B AT i 1Y) B g
F1o Hofl D02 A4 Y SRR 15 5 L AT DG R DL ARGE
W AR A BIBESE

3.3 ARENEHE. WEIBMEN LR

TEMR S et DURETICET . BRac i, Bl S0 s (] i)
FEH, WRFE R DRI . BRI A ORI, Y.
R MR T B DL P ) BRI A 22 S o DURRI S B 45
SRR 9 A 2 I Sy B, RORAR IR 5 DL % HE g R
TR 8 >4 , /NAIAR IR 3 B DL A 0 5 Z A S S35,
ARG 20 B TR 87254 1%, 15.04 fFH)F1
h(44.41 5. 36.42 %), LIRS R IG AN TR 48
55 SR U EH (2,40, 1.54) I8 (1,74, 1.30)(F 1),
Toa I IR 5 bt D1 R0 AR B AR 2235 L E BRI 45(2004) |
T A 5% 55 (2009) 1) I A= 45 80 1 A BRI T RS- 1At
WG AR SE NG DUGEEY . BB RO . B>, 2
MG R, X 5ARMFT LS AR 5K 8%
(2004 )i 3of 52 545 2] ) 58 M DU 4 4R A RS TS0
Jo HeER, RN VR AR R A A R I,
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Tab.4 Accumulation and elimination of Pb and Cd in various bivalves
N 4 i ED ¥ N N S
Wk BER WETE IRSIEN Yk
. Heavy  Experimental e Cw (ng/L) BCF Bi2(d)
Bivalves Fitting methods References
metal methods
= AL 1 i
W 5 5 =PI CIEeS 230N 860N
. Cd Indoor simulation oo 5 i AHHSE This study
P. yessoensis experiment Synchronous fitting 7433 () 9(K)
0.5 1.79x10'" 21
E T cq o EPEL FITEVES 5 28200 187 e 201
. Indoor simulation . RINA T
Chlamys farreri experiment Synchronous fitting 25 5670 173
50 3730 693
i85 01 * B
Argopectens Cd 37 5L 50 115" Calculating 4.11 1029 / IuREE, 2010
irradias
73 B (BTN
i Sectional fitting 0.062 1600 /
i ., (Release) .
) Cd M55 . Lim et al, 1998
C. belcheri RS Sy B (B 4E) im
Sectional fitting 0.083-0.086 2600—4100 /
(Accumulation)
5 1y 10 986.3 33.18
79 N S
j(q:_{ilﬁziiﬁ Cd Indoor simulation RIRENES . 50 969.4 43.27 EBEmSE, 2004
C. gigas . Synchronous fitting
experiment 100 880.6 42.45
- 22 L 10 783.4 22.62 i
ARIH Cd  Tndoor simulation " 50 924.4 27.05 KSR, 2004
M. edulis . Synchronous fitting
experiment 100 851.3 73.54
5 1y 6.32 1873.7 91.2
Je it cd Indiﬁﬁﬁion RIRENEy 322 1250.5 63.59  ZEMG%E, 2008
Tegillarca granos . Synchronous fitting
experiment 67.1 724.55 68.63
IR AT N
— S u A .
Ruditapes Cd Indoor simulation S LEJET%U\? . 10 378 23 TeRMAE, 2006
philippinarum experiment ynehronous fitting
= AL SRR i
I 5 1 SN GIE H23CNMILK) 8601 o
: Pb  Indoor simulati o 5 AHE5E This study
P. yessoensis o 2§;§;$1L‘e§t1°n Synchronous fitting TAZZCRIAG)  9(K)
55 1 1 -
Argopectens Pb 7R 6 1% Calculating 1.15 71 / LKA, 2010
irradias
g L A 0.102 2300 /
Crassostrea Pb iRy R . Lim et al, 1998
> Synchronous fitting 0.27-0.3 900-1800 /
belcheri
5 1y 10 675.6 19.88
79 N ST
j(q:{iﬁfi% Pb Indoor simulation IRl . 20 446.1 20.34 TBERS, 2004
C. gigas . Synchronous fitting
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Study on the Accumulation and Elimination of Pb and
Cd in Patinopecten yessoensis

CUI Zhengguo', YUAN Xuzhou'”, CUI Yi', CHEN Bijuan'",
LI Yongxial, LIANG Jun3, ZHAO Xuewei’

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Shandong Provincial Key
Laboratory of Fishery Resources and Ecological Environment; Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Carbon-Sink Fisheries Laboratory, Qingdao 266071; 2. Shangdong HengCheng Testing Technology Co.,

Ltd, Laizhou 261400; 3. Zhangzidao Fishery Group Co., Ltd., Dalian 116001)

Abstract The accumulation and elimination of heavy metals in shellfish are greatly affected by many
factors including the type of the heavy metal, the size, tissue, and organ of the shellfish. External
environmental factors are also involved such as the temperature, pH, and the concentrations of the heavy
metal. Here we investigated the accumulation and elimination of two heavy metals (Pb and Cd) in
Patinopecten yessoensis in a semi-static system. We measured the concentrations of Pb and Cd in different
organs of P. yessoensis with different sizes. Using the two-compartment model with non-linear curve
fitting, we obtained kinetic parameters such as bioconcentration factor (BCF), uptake rate constant (ki),
climination rate constant (k;) and biological half-life (B;,). P. yessoensis had high capacity of the
bioaccumulation and elimination of Cd and Pb. BCF for Pb in large-size scallops and small-size scallops
were 1671 and 896 respectively, and the values for Cd were 7433 and 1123 respectively. This indicated
that the size of P. yessoensis had impact on the accumulation of heavy metals, and that large-size scallops
had higher capacity. Given the same size, BCF for Cd was higher than Pb, which implied a preference in
the bioaccumulation of Cd. The accumulation of Pb in different organs showed the order gill> visceral
mass> adductor muscle, and the order for Cd was visceral mass> gill> adductor muscle. The By, for both
Pb and Cd was higher in large-size P. yessoensis, which suggested that large-size scallops were more
capable of eliminating Pb and Cd. The elimination rate of Cd in the visceral mass was the highest among
the organs, and there was no difference between the gill and the adductor muscle. Our study provided
insights into the toxic effects of heavy metals in shellfish.
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