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4% Cd 9 BCF W1 5 THLA NS, =R FEIFBEARA 2 BCF Mk, ¥RE/K M Cd ¥ B 38 inim s, 1 pg/L,
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e Cd B AEFRCA RN, U = e T8 Cd
15 YL By s B LB SE R AN B R S8, b =itk
TEMLEH PR 2 E W,

1 #MHEFE

1.1 SSIwm#H

F AR H R — 3558 3 W0 1 RAS AR . 3% e
R R R = ok T8 L & BURIRE IO SE 35 B = e
THOP- 155 4K:(70.3242.46) mm, V34555 (140.23+
2.66) mm, “FHAE K(139.86+£5.22) g; fill Ca 5
5 BT =P8 - 14158 K(71.37+1.88 ) mm, -
158 95 (142.2342.24) mm, F- 31k 5 Jy (163.65+
4.94) g B TR O EDKF B SR 1 B T
S, B IR IR S e A, R B R TR DR
=1 (Ruditapes philippinarum)]— (T 18:00
R, RN =R TR EE 10%, BAEH
BHE FE DU IR PRI 2 h 5 S8 oK 1R, Br
FHHEKEREE N 30.1~31.9, /KIEH 21~24 C, pH Ky
8.1~8.3, W fi#E KT 6.5 mg/L,
1.2 ZEWHE
121 SEWREEIT S o B BRI
AN BORIEST, LR 15 4" E s
Wi BRI BE RS R A 4 4H, Horp 3 4R, 1
2 R KR IR, Al 3 S PAT: SEEdLRY Cd
(T R R CACL) % 58 B i Wk B 43 510 1 pg/L,
5 ug/L Fl 50 pg/L. J Ca S50 M7 Cd Z gl s
50 /L Ca™ (BT AR N CaCly), 430 5 41: 1
2RO BRZ, 4 ZHOMSCERAH, 43500 Cd 5 pg/L.
Cd 5 pg/L+Ca 50 pg/L . Cd 50 pg/L.Cd 50 pg/L+Ca
50 pg/L, fajich: Cd 5 pg/L. Cd+Ca 5 ng/L. Cd
50 pug/L fl Cd+Ca 50 pg/L,
122 BUEMBRAE &ESEREHREL
AT R SLE, LI T IRTTRE =P AR5,
Wi Cd MAKIE . LI e AR =Ptk
BEERDIROL, I AT R S s SR T =R
TRER ) BORIE O 5- SN — 2, Bk s
S RUEIRAEAR, A E EARFREK S, B
A CaCly 5 CdCL, # W LAIK B 5250 s W B
T E IR, 5K, 10K, 15 RRE=FRT
ARG, BUEIRNLA R RAR L2, 21%, F

—20 CUKFMHBR IR, VLA [FIBFRAEKMAR
FEdh, FACF-20 CUKF & H .

BB E, AT IR TERA
JEAE FIRUG K (7K A N TR I Cd A BRI SE 56 o
5 K E I R VR R K (5 B BUSE B A R,
BIFE 18 K, 20 K. 25 K. 30 KREZFRT
BERES,, BUEDIRILA IR AL 2, R B RAEIK
TRBE D, FEMACEES &AL, fAF-20 C
VKFE LAES AT
1.3 #HmaRTE S

IR 4% B TR W IR S ) (GB 17378.4-
2007)" 55 4 AR AR AR I A T vk R G
T D W A e BE R R T AL BRI 2 s AR R
A CHEPE WIS ) (GB 17378.6-2007)1 4
6 543 R TG KON D MR D' ' B 1 T A
YIRS 5 A8 TR AT A BRI A2
14 HELESSH

B T DL AR LA L FE Excel
2003 AbFE, WEMEZE S ATTE SPSS13.0 HriE AT,
FH25 4 Origin 7.5 £l F 3 .
15 Cd 5 EBERREXKITM

K USEPA # H 1) 2 82 XU 48 £ (THQ) P-4k
SR TR Cd JOE X AR BT A X

Rt HG A AT
EDI:{IRX va}xlw (1)
THQ = )

A, EDIM AR Cd A9 %E H B & [ng/(kg-d)];
IR A/KT7= i AN H A B (g/d, W), RIE
2015 4F [ R IR 5 18 R R T, AR
W5 23.7 g/d; C K Cd & i (ng/ke);
BW M FHAER, #% 60 kg 15; RfD S
% 3 & [ng/(kg-d)], USEPA IS H K& K
1.0 pg/(kg- '™, THQ K R EHL, #5 THQ<
1, WG 5 R XURS; 47 THQ>1, & ABEA W
AR . THQ B, AH D 4 KUK
1.6 SCIGA RS

T XA 1 1 2R R T A 0 A R BURN 4%
S F2ESENTT R BTN s E s T
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ki
bi<zS Ak
water (Cy) ky organism (C,)
i i{

Bl 1 A XNAE B A
ki 2R e SRR R, ko S AR W HE D R R, K KA
PR R H B, o A AE DRI R L, C K IR TR 48
e ¥ (mg/L), Ca N AR P B 42 J&8 ¥ B (mg/kg).
Fig. 1 Model of two-compartment bioconcentration
K, is the uptake rate constant of organism, k; is the elimination
rate constant of organism, K, is the volatilization constant of
water, Ky is the metabolism rate constant of organism, C is
the concentration of heavy metal in water (mg/L), and C, is
the concentration of heavy metal in organism (mg/kg).
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o1 (mg/kg) . i 77 R (3) ()% & A RO A TR

e MERLA BT 153 Ky A1 Koo
g, SEERIRAST, 4AWE % 250 BCF Atk
Y2 1) By 4] FHUA T 05 3
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21 KEPBRENTL

R T R T g T K YR A 2 X S 0 vk
T, DA SRS S5 5 B v =R XK
i Cd AR HE Y, ASAIF ST X S 56 3 ] 7K 44
H Cd PR EEARMEUEAT T I5E, & SRR S 56 N
B Ca 5255 Cd WM BEARfRINER 1 FIER 2 R, A
F1ATLUE S, i FEKHLUORTRE, KT Cd
JERAT R, HFA KK cd FER¥AE
CHF AR IK AR AE H(GB3097-1997)B145 — 2Kk (<
5 pg/L), ANZXF Sl ALY, B AR B4
TR Cd VR B AR [R] S50 18 1 2R R VR —
B B, B 18 KITAR, 1 ng/L Fl 5 pug/L
SEEGL KA Cd e B 5 SR I ek b i A Ak
MM 50 pg/L S B s ARk e, Horp 18
KA 20 K 50 pg/L SL5w2H i KAR R Cd W B
= TR 4 (P<0.05), 43514 (4.61£0.89) ng/L
H1(3.79+0.13) pg/L 78 25 KLLJA, 1 pg/L Fl 5 pg/L
WAL Cd W B AR W] 25 (4 0 W 3% 22
5, 50 pg/L ¥ 20 ATS 8 35 5 T 25 1 41.(P<0.05)

FR1 ESEMBHEIAKEPREARE
Tab.1 The concentration of cadmium in water in accumulation and releasing experiment
n=3; X+ SD; ng/L

LG43 4H #FEFE]/d exposure time
experimental group 1-15 18 20 25 30
X} HEZH control 0.84+0.07* 1.2540.21° 1.1240.17° 0.68+0.05° 0.69+0.09°
1 pg/L 1.42+0.29* 1.47+0.63* 1.65+0.31% 0.77+0.08" 0.69+0.12°
5 ug/L 5.12+0.25% 1.66+0.71% 1.73£0.11% 0.74+0.06° 0.72+0.04¢
50 pg/L 47.66+3.90% 4.61+0.89" 3.79+0.13% 1.64+0.28* 1.54+0.55%

TE:1-15 d IR, 16-30 d 9 REON. A R/NG 7 5E 2R 22 58 .35 (P>0.05), A [Rl/ING T 5 20R 22 53 35 (P<0.05).
Note: 1-15 d is the accumulation period and 16-30 d is the releasing period. The same letter superscripts mean no significant differences
(P>0.05), and different letter superscripts mean significant differences (P<0.05).
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M2 AT LIE H: 5E LA, I Ca 5E
BT A FEH KgAK Cd WA 25, (AT
A KR Cd & EHFE (KK BRRE) (GB
3097-1997)P 2R FR (<5 pg/l), I ARSI 1

AR . 5 pg/L i Ca G AR N Ca LK iR,
Cd WO B 22 5% 50 ug/L SLHgld, H 18 K
TG, hn Ca gHK R Cd &AL TR Cadl, W
G E M2 = (P>0.05),

&2 i CaXWkiEHRHIRE

Tab. 2 The concentration of cadmium in water of calcium experiment

n=3; X +SD; pg/L

K4 experimental group 1-15d 18d 20d 25d 30d
X} HE4H control 1.16+0.37° 1.47+0.06° 1.15+0.21° 0.73+0.05° 0.70+0.07°
Cd 5 pg/L 5.23+0.04% 1.66+0.70™ 1.74+0.1*° 0.74+0.06° 0.72+0.12°
Cd 5 pg/L+Ca 50 pg/L 5.31+0.33% 1.68+0.45% 1.72+0.08* 0.73+0.11° 0.71+0.04°
Cd 50 pg/L 46.13+2.15% 4.61+0.89™ 3.79+0.13% 1.64+0.28* 1.54+0.55°
Cd 50 pg/L+Ca 50 pg/L 47.49+2.34% 4.27+0.82% 3.71£0.14% 1.01£0.31¢ 1.08+0.08¢

o 1-15 d A EEW, 16-30 d AR, MHFE/NG FRFRR2ZF A B E (P>0.05), ARVNG FRERR 25 5 (P<0.05).
Note: 1-15 d is the accumulation period and 16-30 d is the releasing period. The same letter superscripts mean no significant differences
(P>0.05); different letter superscripts mean significant differences (P<0.05).

22 ZHERFEMNBEEYRNEYEEREN
g&R

TEHEELE B, Ml E 2 v LIEH, 5 pg/L
150 pg/L SCERZ R = PetR T AT IR 418U b
Cd % it ¥t 2% 5% ) () P9 185 ] {8 2 7 155 (P<<0.05),
1 pg/L AP EIR AL LU i Cd & B ms A T, 5
5% BTG S B PR 25 S (P>0.05) . 3 N SRIG4H 75
15 KA AT AR b Cd Ak Bl ok, MKF]
1 R B 4300 R 2.04 mg/kg . 5.58 mg/kg il 19.85 mg/
kg (BEE), 3 NSLIR AR Cd Mg Nt 5 52
Wik E M Cd W2 IEMIC, 50 pg/L SC5 2H7E i

22 r —a—XfHE4H control group
1

20 —*—1 pg/L
—A—5 pg/L
181 50 ug/L
16 - T
o 14r
§) 12}
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@] 8t
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K2 B b vk
1-15 d A E 4, 16-30 d AR,
Fig.2 The concentration of cadmium in hepatopancreas
1-15 d is the accumulation period and
16-30 d is the releasing period.

5 d PFBEAR Y Cd & B G, 5~15 d i
AR %, HATWAN S84 0~15 d W Cd HE A&
B 0 22 5 (P>0.05) . 7TERELSZ S B BE, Bl B 1) 1)
B, AL R Cd & B A R R R
JE R RE AR, R 5 S 00 1A VAR R R OC
KZ, Hd s pg/L Fl 50 pg/L S262H =9t 1
JHIBEAR  Cd ARSI 3 5 T 1 ng/L 4H(P<0.05),
23 ZEBRFEIADPRERNEYEERERER

[Fi) S JfE B 1 & RS ), E ' SRS B B —
PER TRENLA R Cd & Bt 2 Bl % 2 B[] 1) 1%
Ty 3), Hrb s pg/L f1 50 pg/L S 4H

0.09 - —=— X f&4H control group
| —o—1puglL v

008F L 5 pol

007+ ¥ 50 ug/L |

0,06

o0

= 0.05

&
0.03
0.02}
0.01

0
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[} iE]/d time
K3 WL PR R
1-15 d M R4, 16-30 d RN,
Fig.3 The concentration of cadmium in muscle

1-15 d is the accumulation period and
16-30 d is the releasing period.
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Cd & & W E RN (P<0.05), 3 4> 523 41 o 4 1 5 4
SERAEHR (15 A, LA Cd & Bk R E,
1 pg/L. 5 pg/L Fl 50 pg/L SCERLH ) Cd & 8435
9 0.0062 mg/kg.0.015 mg/kg.0.081 mg/kg (I H),
SRR EE RARF, 3 A SEa A LA H Cd A 3S N
LW EWRE R IEHC, ERSE R B,
50 pg/L SCEZHNLA R Cd 5 1 Bl A B a] ) 3
i 2 REAIR(P<0.05), o 18~20 d ALY Cd
TR HFEL, 20 d DUSFEIREE B Hes . M
1 pg/L A5 pg/L SLEANLA R Cd 5 & B bl 5 i
() 9 B8 I 2R s 2L, {RE B E PE 25 5% (P>0.05)
24 ZERTFENENEVNEENNESH

R A5 KR Bh 77 27 455 R X6} 52 565 45 3] 9 i a0k A 7

TR, 43S 8] = Pem FEXT Cd Ay
B 1S58 k. k. BCF Hl By, 4554033
Fim o

MR 3 AU, JHFIHRAR A 4R % k, A1 BCF Fifi
7 R P I RN 2 R, 1 pg/L . 5 pg/L Al
50 pg/L LYY ki 430 0.27. 1.47 F1 7.023;
BCF 435910 12.16. 112.77 1 260.11; ko 1 By, 7%
EIC BRLE . WU 1 ug/L. 5 ug/L Al 50 pg/L
SEURAAY kg FI Ky Y B R ER VR E 3 AN R, K
439174 0.0015,0.0049 F1 0.029; k, 435124 0.00080
0.0020 1 0.015; By Fifi % &5 BT[] 9 385 01 9k /)N,
1 ug/L. 5 pg/L F1 50 pg/L 5254043 310 866.34 .
346.57 F1 46.21; BCF i} [a] JC B S 28 Ak HLAe .

R3 ZERTFEXNARRETHRERNZENERINESH

Tab. 3 Thekinetic parameters of bioconcentration of Cd by Portunus trituberculatusin different Cd concentrations

LT Cd %85 #Z/(ng/L) ER7N-E SUE S 27 A Wy L R EWEERE ER/E S 3 1]

tissue Cd exposure concentration ki ko BCF Bin»

T st 1 0.267 0.022 12.16 31.51

hepatopancreas 5 1.466 0.013 112.77 53.32

50 7.023 0.027 260.11 25.67

WA 1 0.0015 0.0008 1.85 866.34

muscles 5 0.0049 0.0020 2.45 346.57

50 0.0295 0.0150 1.97 46.21

25 Ca'M=HBRFEREBRIRENEDEE
SR =y EAl
X = WERR TR ) Cd e BE HEA T AR,
S5 4 iR o Cd 72 =0 7 BB b g A1
35 —a— X4 control group

—o—5ug/ll. —4—5pug/l+Ca®
30F —v—50 pg/L. —<— 50 pg/L+Ca?*

0 5 10 15 20 25 30
AA]/d time
K4 fin Ca S50 4H T IR vh o 1Y ¥k 2
1-15 d A E 4, 16-30 d AR,
Fig. 4 The concentration of cadmium in hepatopancreas
of calcium experiment

1-15 d is the accumulation period and
16-30 d is the releasing period.

KGR MR 2 IEAC, R —E W
RN KR, Cd 5 pg/L BEEAM Cd 5 pg/L+Ca
50 pg/L #8824 22 (A AR T Y Cd W B 7 & SE By
BOIC 2 1 25 5 (P>0.05), 1 75 B B Be A W 2%
25 5(P<0.05); Cd 50 pg/L &4 Cd 50 pg/L
+Ca 50 pg/L ZFE 4 2 (B FEEMR b Cd kB 7E & 4
W BTG B 51 25 5 (P>0.05), TERE M B, Wi 4H []
Cd Wk B A7 75 i 351 22 7 (P<0.05)

Cd & s 22 W: Cd 5 ng/L 254 Fxt
RN Ca R4 Cd & A 544 3 RERK
SCU A5 R, fFTE W Tk 22 7 (P<0.05); 1M Cd
50 pg/L ZEERHA N AN Ca FEEEH T Cd & &
ALY 5 ng/L SLIAUA BT AN, Cd & i 7Ess
3 KFE 5 R EMEZER(P>0.05), A 10 X
THAZE RIS R, Cd SRA BEEEFP<
0.05), 7E RV E i I, A~ Cd Pl R Y B 3%
BT XN Ca S EEZH (P<0.05), {H Bk &2 1%
A B FEEZER(P>0.05),
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BRSNS, 5 pg/L ZRERA T, A Ca iy
FRERU Cd & 84 Cd B ERA/D T 44.48%, FEHUN
S5, PIEPIRECR T 26.80%F1 28.85%;
50 pg/L Z#FEA T, A Ca BZFEL] Cd &
Cd BHBAWLT 18.25%, BEF HEMHERK,
439K 31.84%F1 31.54%,

26 CaM=ZREBRFEIATEHNENEER
RS m

XF =P T EENLA Y CA IR IE TR, 45
RN S iR, Cd =R T BT RS
VR 85 R 2 i I [B) R AEAH O, RIS — R iy -
B R Cd 5 pg/L ZFEA M Cd+Ca 5 pg/L %
EANA T Cd &8s £ B BOH YA
B PE 25 5 (P<0.05); Cd 50 pg/L #5220 #l Cd+Ca
50 ng/L BEANAPRY Cd & AR EYH B F
PE2 5 (P<0.05), MR HEE 20 KITFIHAAAE
F M2 5(P<0.05),

0.24 - —=— XFH&ZH control group
022f —*—5pg/L  —A—5pg/L+Ca®
020L —v 50 pg/L. —<—50 pug/L+Ca®
0.18 ¥
= 0.16 -
0.14 -
é 0.12 F
3 0.10F
0.08
0.06
0.04
0.02 -

0 i
0 5 10 15 20 25 30
ffIA]/d time

K5 Ca SEB2H LA A e vk i
1-15 d B4, 16-30 d 9 RERUY.
Fig. 5 The concentration of cadmium in muscle
of calcium experiment
1-15 d is the accumulation period and
16-30 d is the releasing period.

WA SEER A B] Cd & AR EE SRR, 0~3 d
PIToE E M2 R (P>0.05), HE 5 RIFHERK
SERAETE B 22 5(P<0.05); Cd 50 pg/L R FE 4
fE 0~10 d Cd HAEMHER, ZJ5WZ, Mhn Ca
FEA 0~5 d Cd &EMERN, ZIFWE, WA
SCERA Cd EAEME AR S KITIAA B EHER
(P<0.05), 7EREHER [, Wi Cd PR R4

S E R TRV AN Ca B 54 (P<0.05).

BRSSO, 5 pg/L Cd &4, i Ca
FEFEH Cd F i Cd AW/ T 62.90%, Bl
RN 45.78%F1 53.51%; 50 pg/L Cd FE L,
hn Ca BFE4H Cd & 4 Cd B EEA WD T 34.26%,
BEHR Y 0N 31.68%F01 57.94%
2.7 Ca* ¥ = H K F 5 AFREBR A0 AL A oh 53 1R 151
ALl R

TSR AT R T cd SRR EE TILA
o Cd Frid, WA RUBECL I A R, AR
Cd F a3y m TR, H s T 5250 w0 b i w4~ 41
Zlrh Cd Frd o HBE ] UL, 78 R AT IL PR 5 A 41
Zurh, RN Cd s AR AR B v LA .
Ca SCHHh, MR Ca X IRAR AL Y Cd & &
P — e BENEEEW, BFREETS cd &
B T LA .

fin Ca S8 h, 5 pg/L Cd S FRLH Ca %I
Cd HHERW/D T 44.48%, 1 50 pg/L SEEZH A,
T 18.25%, ULHABEE Cd W RGN, Ca X H:
AR AR Es; LA Cd BAESCR 5T
JHRAR R B —2, 5 png/L Al 50 pg/L SEE 4R, i
Ca 1A Ca 4 Cd EHEEET 62.90%F
34.26%, WALA] Cd &4 &0 2= 5 B B v o
R S, {EE AE E JHJR R BH S v LA
TERTAIN, 5 ug/L F1 50 pg/L S2B641 h Ca® TR
PRk RERT Cd myRsik, (EXHTALAH Cd IR,
50 pg/L ¥ 4 TG i 35 0 (P>0.05)
28 =ERFENEERBESERRETMH

FIFH =it 78 Cd L34l . Cd+Ca 4]
R H X IRALEE 15 Kip od & &, kAR )itHsE
NI Cd 4 H 3 AR (EDD, HKIEAR(Q2)iTHE %
AR EU(THQ) . S5 KM, X Cd B N
1 pg/L i, FFBEAR THQ fH/NT 1, Cd ZREEWRE A
5 pg/L F1 50 pg/L B, JFEEAR THQ (E¥ KT 1; Cd
TR R 1~50 pg/L 1), LA THQ H¥/MT 1
SRR 4,

THQ fE M 1 B, XF7K7 i B A H £ A (IR)
HEATAE S, S5, Cd BRI N 1~50 pg/L
=R FREALN MW Z 2B H &N 740.04~
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9677.42 g/d, i H# V¥ HE(23.7 g/d); M
JHE R 14 22 A I 3.02~29.41 g/d, 45 ILFE S,

x4 ZERTEPRERIERLITN
Tab. 4 Estimated daily intakes (EDI) and target hazard
quotient (THQ) of cadmium in Portunus trituberculatus

Cd %A
==
?ﬂé’—}{ Z%Eﬁ(%(&"’/(ug/L). Cd exposure group
tissue exposure concentration

EDI THQ
JHF I i 1 0.806 0.806
hepatopancreas 5 2204 2204
50 7.841 7.841
WA 1 0.002 0.002
muscles 5 0.006  0.006
50 0.032 0.032

®5 ZERTEZLAAEME
Tab.5 Assessment of safe consumption of
Portunus trituberculatus

411 REHIE/ (gl BRI A1 K
tissue exposure concentration f§%{ THQ A& IR
g 1 1.00 29.41
hepatopancreas 5 1.00 10.75
50 1.00 3.02
WL 1 1.00 9677.42
muscles 5 1.00 4000.00
50 1.00 740.74

3 itig

31 CAE=ZZERFEFESESHRHMELNE

P50 ¥ 45 2L 3f FL 4 35 % i (Litopenaeus
vannamei ) 7E XK H Cd 1Y & S-REOT o8 Hh A B,
EENE, FRRAMLA S Cd kBB E K
Cd BEEWRE R T mm T, 7ERBT B, Cd Wk JE
ol R LR R Ty B R ARE I F 5T 45 R LA
W Z235%5] v i 4E 1% % (Sinopotamon henanense) (1)
Cd FHEMOL® T, Cd BYX— & 5 FR
WAEAB AR RNESE . AR A, =R
BEAE Cd s B, IFBEARRALA Cd ¥R B )k
HARME Cd PR ETHE TR, BT
MRFILA Y Cd MEESZRRIRER LMK, 17F
BB, AR FILIA h Cd vk 3 Bl %% 68 41
B R B TR R AR, 45 A s B R R,
VU A = e AR 758 JHF JBE A FD UL IA) 76 & 4R B B R AR

Cd W, FERM BE R 19 Cd B2
TR Rifi o B[R] () & 2R 200% 1, 5 pg/L 1 50 pg/L
LI RAR Y Cd & ERCRAERTIR I, E5
WIEE; 1 png/L SER A PR R ) Cd & %A WoR
tF A S A T )RR, M T BB T AR R R
i, FEORARI &, &k B AU R Cd &
ST RE S = iR 78 X T 5 4 8 i A d AL I
B R H e oK E S, FFERE N
FEMMRE T, A 240 & i Cd
e AR Ak, HE 4 R AR kY, Jf
SEMAEAYS Cd 4id, B RURERERN 4
R -, MRS A Cd W, fRE
A Ak 2R A B B B I ZE U RE A 32 5 R 12T
IOk, WF5RIE K IR IR AR AE R 32 8 Cd it i,
S — KPR A M, I H SR A
TR AR A, Y28 Cd hant, 4 J8mE
FU I B 4 R C R S B ok P FE AR
WFE b, T R M 7 i3 2% B o A o 1) & AR B
Vi B =M T A AR AR R T Cd 1R e [0 48
SRR, REMETEN B Cd R e s DL S 1Y
SEMEAYS Cd 454, MMt & a7
BRXTF Cd M E . AEEERD, FHET Ccd i
A % T e th T B A 2 R B[R] A K
WURZHZI Cd WREWAEARWTH &, hH A2 21
A E ARG OL AT RE UL PRI RT BB 2 ph
THLAE N CAWRETE, S35 Cd mgHEwL %
B ke, LT R £ 5 25 e H IR 50 58 7 B it
SE ALY A A R R A i 2 kY, kT Cd
FIHERR; Bl R 22 | B iE L R i e
I Cd WRSORA 56 ) B e Rk, I R Cd
(M, MATT R AR BRAR h Cd 1 & SRl
WA, =Pk R AR AT Cd ) BCF 5 Cd
M RBEREZIEMC, XS ELBEN T4
JE B AR 15 AN A 5o 5T g AR IR AR (W 5T
R IR 4 JE AT LS S AR v 4 R R AR 3R
ik, I HFE SRS R ERE 2 A, NS
SO 1 B R VR T TR R X 42 1) BCF 3
R AN, et T, TEAE T AR
JFBRAR Y, & @B A Rk 2 L A8 s
LR 4B TRaE A Rk, HEMAE =P 7
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JH IR A R, 4B AR A SRR T e B A IR
F5 SR, Mmffifs BCF 5 Cd Ry R FHHk TR
IEAHOG,
32 ZHEBFEARALABBAIN Cd EEREM
A i Rz

M ST A2 B PhaE B, AR 2 4 R R
Ry EEGr, iR, Wash it
Jige A R ARG T A #E AR B O BRI AN, BT
JHE R e P S B Y R A B, TEAPLAN R
A Y B 7 A Y

BB EDERT S EBA LR,
e g, Cd s 5 F B PR
X 32 IR O I R AR A 2 A i e 8 3R A R i &
B, HXF T Cd 4R B AR R
71, Al A UUE LUE BRI IE X8 Cd
B, BRI R Cd W, DIREH A
LB AZE Cd R FD20 SR N B4
BRE OGS Z M mE T, EEICRIRE,
WS B EAR T E £ Cd LHAAS T, Al
R 4 Jm 1 B A, AT DL AR A AR A
Br: EaEFEAEYNE LT EESE, L
— 2 W RO B HEAT I A, RO
B G E AR, A mim LA R
ST S — T, H T LR X R 4 S A A
T HAA L, S cd HEEEMLT HALA
AN

Silvestre Z£PWIF 5T 1 rh AR G B A [ 41 41
WMo, KMHS =S R E, K
AR, LD s i o AR SE e 25 SRR W, IR i it
T CAd W& . AW SR E Ak A1 BCF %
s TR, UHRAE s B, FPBRIR Cd 1y
wHEEARFNANILAEER BT, Wieasil
PR AR =R T Cd B EM F BN EZ—.
X 5 e gy B | 25 (Chionoecetes japonicus) |
K HR 5 8 (Chionoecetes opilio) . i &% i #% (Cancer
pagurus) A J it i #2 - % (Portunus  pelagicus) H
Cd 175 YRk A — 2 22234,

Cd 51 4 J& 7 L PR AL JBE i vh % 2 = AN
M, XWRHAFHALN Cd WEREA —En

25 FEXT SRR A AMA P Cd A Pb BRSO
e R B, I AR R R 4 R AT B
Hets, WifLA A Y sk e BE AR T e )
GG R R F AR TP Cd 7 Bl 25 B st
T fo B T U 2, R PR IE A R A, L
PR B AR A AR . TEARESE B, AR
HCd PRECEE R TR, X5 2Z R —
B ARTERE R T, AR /N T LA, J5 ] fE
EMAE Cd FEKL, B EdT L
KB R CR, HIL S Z i A —Em
E5,

33 Ca'W=HkHBFEFERMAILAS CdHE
ER BB

Ca TE NFIS YR N AW R T IZ T EE . 41
M Ca VEMANMANEE (50, fEVFLaniid
PRI i EEAEA . Cd EVLRIEL T 4R
TCER, PUR N BEAT o MR IO 32 1) e 8 1 B
ik, HEEEdm a0 LR E TN iE Ik,
WAS B 1 iE T A VGCC . TRP Fl SOC %53k &
FIEA LI T R A Ca B AU SRR
Cd 7R R N . BRI, iR 2L
BMEEH. R, ST A TR Ca RIS
1k Cd SRR 2 E AL B E, MK Cd i
FEPEME, MBS FoR PR TATAY,

HHI T Ca Xf Cd MW i iif 55t 2 4 vh
T8 Tl A%, Cd M Ca T B T
FARTE, 2BARAHIT, CA* Al L Zead Ca™ 1 3 Bk R Ui,
IF5 CaM 454, % Ca* -ATP B, Cd ik T,
Ca REAN I BT Cd A, J& /i Tafg - 2 Cd
I Ca &4 M i o7 s 1400, ke S ) 2T 5 S B,
My h Ca*™f CA¥ [RIIHFELE R, Ca Al i 35 Hh,
FEARANMIXT Cd M, MM Cd M8 .

AT R, EEW Ca® B ARENE A B
L=t T R LA X Cd MESE, X5
AT 5T — 350, (0 5230t TR i W 40 Ca™ %) Cd
BRI, X —Z5 R ER Cd BE
e B L — s R, U AR P R BT I A2 LA Y,
WAl BESE Cd YR T e i e AR 7
UBREEL, 34N, S sE R K, Ca® R =9tk
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TR Cd BMCA — & e #EE R, (BX)
WA Cd BRCRIEARI G . HEH AT g2
T4 Ca>™ 5 Cd™ X T4 &M A S, W
Al RE SO HE S IR DL | R AR
YR B SV AT PO, (B B A /R
LA T i — 5% .
34 Z=HEHRFES CdBEXKIEMN

AWFFE LB, 15 Cd BFTEWE A 1~50 ng/L i,
LA T THQ (EX/NT 1, Ui & =Ptk 1
LIRS 25 5 850 feke e 2 5 XURS: o (B FB AR THQ 1A
H5MAAR, HALE 1 pg/L i, H THQE/NT 1;
5 ng/L F1 50 pg/L, MM THQ (H¥I KT 1, LK
7 50 pg/L, THQ {H -~ 7.84, HA ™ ) fd i 2 75
R o M AFEE RS, CHgKOR Boprife ) B3
K Cd &R 5 pg/L, ARFRAREY], AMERG
ARMEEER, KRR S AR IR B 1 = T,
G B 1) £ Pt 2 5 50T R I e R 2 R AU
LB ARN AT 10.75 g/d, XL RG N
F6 5 = PR T A TR AR AL T B IR

4

AHIFERY, HIRKAHE) Cd WELE 1~
50 pg/L W, —PJEtR TEERPBRIRAIILA TP A Cd &
7 T4 I R R I (] A 8 i T,
B S5 Z 5, it B Cd fE =Ptk 15
PR E SR BRI HE R AR A0 IR R X
Cd (s AR 35 % T LA, Ca REA AL H] =
RTEEXS Cd BRI, MR Cd ife 3, @k
R0 NS AE B THQ (R, B =Pk TH LA
(1 i e 2% 8 RIS /N T IR
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Accumulation specificity and corresponding control of cadmium in
Portunus trituberculatus

ZHANG Yan', HAN Yaquan', HUANG Cuiling?, CHEN Bijuan', LI Shanxin’

1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. SGS-CSTC Standards Technical Services Co., Ltd. Qingdao Branch, Qingdao 266101, China;
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China

Abstract: We investigated the uptake and elimination of cadmium (Cd) and explored the effects of calcium (Ca) on
Cd accumulation in Portunus trituberculatus using a two-compartment model. The Cd exposure concentrations
were 1 pug/L, 5 ug/L, and 50 pg/L, respectively. We determined the uptake rate constant (k;), elimination rate con-
stant (ky), bioconcentration factor (BCF), and biological half-life (B,;;) using the two-compartment model with
non-linear curve fitting. The results showed that the BCF of Cd in hepatopancreas tissue was significantly higher
than that in muscle tissue. Both BCF and k; in hepatopancreas tissues increased with the increase of Cd concentra-
tion in water, and the BCF of Cd in hepatopancreas tissue was 12.16, 112.77 and 260.11, respectively. The uptake
rate constant (K;) and elimination rate constant (k;) in muscle tissue increased with the increase of Cd concentra-
tion in water, while the BCF of Cd in muscle tissue from the low to high concentration group was 1.85, 2.45, and
1.97, respectively. The target hazard quotient (THQ) was used to assess the possible health risks to the hepatopan-
creas and muscle of P. trituberculatus. The results showed that THQs differed in these two tissues; when the ex-
posure concentrations were between 1 pg/L and 50 pg/L, the THQs of Cd in muscles were less than 1; however,
the THQs of the hepatopancreas were >1 except at 1 pg/L. The results indicated that Cd accumulation in P. tritu-
berculatus muscle posed no significant health risk, but there were serious health risks associated with Cd accumu-
lation in the hepatopancreas unless the Cd exposure concentrations were <1 pg/L. In addition, Ca can decrease the
accumulation of Cd in the hepatopancreas and muscle of P. trituberculatus, and promote the elimination of Cd
from the hepatopancreas. Our findings help to improve the understanding of the control technology and consump-
tion of P. trituberculatus.

Key words: Portunus trituberculatus; two-compartment model; Cd; bioconcentration; pollution prevention and
control
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