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KAlal B GFEGBEBFANENEESESEM

2 E, L¥E, 2 &, Izk, # %', Fam

(oK B BB AR K= BFFE T 13 200000
2. LMFGIEA IR BRE A BE , LG 201306)

WE: Yy TR ¥KH[alt(Bap) FPHE A4 R A AN T ER BRI RN h F4HE,#
RAEH A FHEAGEE5d) EHEMK(9 d) TR IATI & M AW 4, &% % 4% 3t BaP PHE
MR EEEHk BERERE R L EMEEEH T BCF. P HRAT A KN BaP 4 &
Comn ENFFFEMB,,o FRET,% &3 BaP th g % # /) % T PHE,BaP ¥ fu g £ 4 71
0.45 ng/(kg - d) (40 wg/L L5 %) .0.33 ng/(kg + d) (20 wg/L %3 4) .0.23 ng/(kg - d)
(10 pg/L £ 5 41) ; PHE 3 fm i@ & 2 %1 % 0.33 ng/(kg - d) (30 pg/L %% 4 ) .0.25 ng/
(kg + d) (20 wg/L 34 ).0.18 ng/(kg + d) (10 pwg/L £ 41 ), BaP PHE W g & & A&
A R B AR JE & 18 . 4 4% %t BaP \PHE &y k, S5 B 2 71 % 0.39 ~0.52,0.30 ~0.43,F
HME 27 #0.44410.36, ¥ BaP \PHE % % ik £ oy 3 K T 8 4 sk, & B 2 5] % 0.001 6 ~
0.001 7,0.002 8 ~0.003 3, F#{H 4 4 % 0.001 6 #2 0.003 0, & ¥ & t & {v. # % ; BCF 3% H
45 243.96 ~306.28,105.73 ~130.85, T ¥ {4 4 7| 4 268.18 F1 118.57, % ki BaP PHE %
TR E W B K TR C B B 3 062,76 ~9 758. 25 pg/kg,1 308.54 ~3 171. 84
we/kg, T E 4 B 45 969. 08701 2 287. 71 pe/kg;B,, 36 B 4 5 % 407.73 ~433.22 d,210. 68

~248.06 d,F 318 4 4 421.20 1 232.04 d,34 [ BaP . PHE £ & R F B3 AT K,

KB ik Xoblaltl; F; 2R
FESES: S968.3; X 171

% ¥ 35 12 ( polycyclic aromatic hydrocarbons,
PAHs) J&48 2 8L 2 A DL 2R FR LUBA B 5l R 1 26
AT ROEHIE L) — K K PEAL &9, & — b i
R AR LG Y . PAHS JIZ AR AE T3
Brp, EEORIE T ALY AL BB 58 R b
AT T =T R AR R 0 B b A N 2R
Woh . WFSE 4R PAHs HoA Sk 5K
FEVE B A Pk B R A B e W
[F]iF By T PAHs EA K Pk L m R AR Pk ARZE Y %
il A AE IR E R e BE ST R
PAHSs J8 2 £ W) 5 A% 388 10 A2 W s R AVE T2 A 3 A
BR A R s K 9 9 R W PAHSs i 4%
P BiE 5 B R W 9 PAHS . PAHS ik
RZ, HoH 16 T 56 [ 2008 28 1 5 A D0 2 42 1 1)

%8 B #5 :2014-12-10 &8 B #3:2015-02-15

MR AR ST A

AL e BT, X Hoh, % 5F [a] B8 (benzo [ a]
pyrene, BaP ) J& B 1k i 3% ) PAHs;
( phenanthrene , PHE ) AN {H % 7K AE A4 1) H A AR 58 11
kT EL R i B — i A BB R AT
TR W2t T H A )z, B sl 22, x5 15 44 )
AR R BE Ty i, w] DAAE Sy — Fh 0 T 12 B T A
ST Y W A A R A U2 A L R
Wy EAE T 2 UL A, Neff 255 C' B AR B
5% T Rangia cuneata %} BaP {E{R N W) E 5 M AE I
JK H B B BCRE 75 Rantam 251 i 5% T % 0 I
( Mytilus edulis) %} PHE ¢ PAHs B4 Bl A% & fE
47 s Baussant 25" ] F % 42 7 55 %% B ( continuous-
flow system ) fff 5 1 It DL XF A7 3 >k I 19 22 31 05 48
4 ) & 4E , Obana %" BE 55 T Tapes japonica

BT < b B R R A T 5T e S A B 55 2% 4 BT (2014 A02XKO1 ) 5 1 I 117 B 7 S0 AR % 54 2 T H (12231203403 ) 5 v sk 24 1 4
R BE Bt 3 AR BTl 55 2% % T (2014 TO6 ) 5 <l #0157 X 3 i1 G B2 AR % 391 (2012-NZ-5739)
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Xf BaP 8 22 R 07 K 1 ORI R I, L T — R
B AR fER OB 155 BF 5T PAHS 7E 1§
TERLE DA P B A= ) e B R R 0 38 45 2 0
B AR SE %k PR 45 1% ( Sinonovacula constricta)
G, 8 3k 4 4 AR AN [R) B2 BaP \PHE ¥ Y
W5 LA S Z 5 TE WG K B R TC,  FH RUAE A )
F B MG 7K B TR A By B e AT AR 2ot it &R 005
ARAG4i X BaP \PHE [ 7L 9) & 4 REBICRF A S
725,04 PAHSs 16 DS A N /Y & SR HLBEOE IS (3 1
JRU: TF-Aili 42 AR 3

I RS RN

1.1 I+

K& PUVE WP UE 5 4 ML 3R B 21, pH Oy
8.1, 45K (5.90 +0.31) cm, 5% &
(1.99 0. 11)cm, MR (14. 60 +2.62) g, Ji
15 d J5 PRI (R A A JEA T 9250, SRR 78 48 S 150 L
yr#E 4, BaP, PHE Jl§ § Sigma 4\ 7w ( Sigma-
Aldrich Corporation, USA) , {i i P4 B 7 & Bh 17 7
LA RS
1.2 ¥ EEXR

Sy 9 A A KR TR M AS By B, 23 i ik
715 M9 d, |55ty 96 h SvEFEPESL T, # &
BaP \PHE [y 4 ¥k i, 16 0 B filf |, ¥ BaP ¥k i
B BV 5 40 .20 1 10 pg/L, PHE ¥ JE B & %
B 30,20 110 pg/L, 53 5h i B 1 41T K X iR
20,1 1P R B ZE (R AR B <0.01% ) , B4
BIANEE BN 40 4, §E
By BOIm A 7K £ 0 100 L, % 24 h 100% 4K, 15
B N T3 357 /N R ( Chlorella vulgaris) (25 ok
2 x10° 4~/mL) , & K@ i@ R, 50 T8
0.3.6.9 Fll 15 KK 3 D40l B4 L k17
BaP \PHE 1 & f A I o & 46 Bir Be & o s 4k s
W, TR K AT (it # 3.6 L/h) #E47 BaP \PHE
YRR 50, 43 ) T4 16 (17 (19 22 1 24 KR4
SRURAE AL . MR VHURE Ry k) AR B
1.3 #Hmah

BaP \PHE [ & Bt 5 B8 52 30 a5 45 1y O v 0
FE LB TG FESL S g, INGd it JCK 6 BR A A S,
100 mL = % H bt A1 IE O Be 918 & 3 7 (IR R EE
4:1) FIRHEI 24 h(60 CTKIH) . FEH5E AR
B B 0 O O B N, JF ke 4E 2 3 mL, A
FH T RNIE C e 347 W0V 26 B, 26 WU R i 28 1

JEEAE AL, LATE C % Ay [ A, 50 mL — 58 FH e A
IECREIR A A (R BUEL 2:3) Ry 3 3l A, e 48 1
fbJ5 B BE S &2 0.2 mL, Jm N BR A D, R
GC6890 ( HP-5MS & 4 & 4 3% 4, 30 m x
0.25 mm x0.25 pm) 43 &, MSD £ | #% ( Agilent
5973) il BaP .PHE & &, >R FH A5 125 LA 6 17 X
THA e . BEALRE 5 i b 3 B2 o, (AT A S
55, 7625 VAR d o R I 5 [l e 38, 90 A7 o 4 4 ol
FE dh R 18115 Z87E 90% ~ 100% .
1.4 WA HhFEE
KRR 8l 1 2 B 8
HEMBRO0<r<t”):

C. =Cy+ Cyh/hy(1 —e;"") (1)
AR (1>17)
Cy = Cyk,/ky(e;" """ —e;"") (2)

Kb, HEERE(D) ;C, HEMEP LY &
AR (ng/kg) sk, S WOBGHE 328 85k, AR
G R B Cy MK RS Y ik B (ng/L) 5 C,y
HAER G Qe ) (ng/keg) o kK, JELIE T
(L), (2) At M e 8l 575 5] .
BCF v :
BCF = k,/k, = limC,/Cy(t— o) (3)
Ak A
B,, = Ln2/k, (4)
AR IR B AR TG e i C
AR
C,. =BCFxC, (5)
1.5 HEQERERNMNESRERE
N ] OriginPro 8 4%k £ 4 i 17 Ak £ M
LA LGAHERBR F B FX ¢ K55
WERE A B AT A5 2, i Kruskal-Wallis =JE 2 50K 5
Xt EEUETT ST A, B KR 0,05,

2 RS

2.1 423t BaP . PHE (£ EE

9 ¥ B RN B /E y BaP \PHE Bl 5 19 7] 47
£, % 52 55 ik # v BaP \PHE [ i /K X 20 5 #5 N
i Ak P 2 v 45 098 {4 PN ) BaP \PHE & i 17 48 11
AT . A5 AR KN IR 4 45 1 1A Y ) BaP
[ (0.13 £0.02) ng/kg ] \PHE %[ (0.02 +
0.003) ng/kg | 5 & N Fi &b # 2H %5 1% {4 N ) BaP
4 8((0.14 £0.01)ng/kg | \PHE % & [ (0.02 +
0.005)ng/kg [ L o EPE2ZHF (P >0.05) , 3t
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Wi F PSR A 2 BaP (PHE [ Bl )02 Al 47 11
AR ) L (2) % & 550 KR 2
2 WORE Y 5 4 5 18 N 1 BaP \PHE & & 43 il #E 47
Ltk tl AU 5, 15 B A W] 52 56 e B 4 4 X
BaP \PHE 9 & % 5 B it th £k o & 46 B B &% vk &
S 56 20 % W A4 Py BaP  PHE (1% & &5 38§ i B . (
1),15 d J5 , & ¥k B 52 50 2H 45 0% 4K N BaP 1Y & &
gy Bl 7. 86 ng/kg, MO E ¥ Oy 0. 51
ng/ (kg - d) (40 pg/L 5254 ) ;5. 03 ng/kg, H A
@) 0.33 ng/(kg + d) (20 pg/L LK 4);
3.17ng/kg, BN &~ 0.20 ng/ (kg - d) (10
pg/L SEHG A ) ;5 A i 2 R R Uk R A A i 1
s 2% Mk 2 S 6 40 4 9 1R N PHE R &5 23 ]
5.15 ng/kg, ¥ N i@ BF -5 0. 34 ng/ (kg - d) (30
we/L SE5 2 ) 5 3. 90 ng/kg, B4 g & N 0. 26

10 ¢
a.BaP 40 pg/L
8 -
_ BB FETBIT B
® 6 raccumulation 7 depuration
)= periods periods
E2 4r¢
=2
o |
e 2
O -
20 2 4 6 81012141618202224
il / d
time
4.0
35l c.BaP 10 pg/L
3.0

o5 | MR
™ | accumulation
20 periods

TR B
depuration
periods

H& / (ng/kg)
content

1.5+
1.0 t
05F y
or*
202 46 81012141618202224
1A / d
time
45 r e.PHE 20 ug/L

4.0

35¢F

30T EEMB R B
2.5 raccumulation depuration
2.0 periods periods

EHE / (ng/kg)
content

1.5+
1.0 v
0.5 ¢
O L
05—
202 46 81012141618202224
IFiE] / d
time

ng/ (kg - d) (20 wg/L L5 2 ) ;2.91 ng/kg, HEm
WEEEH 0.19 ng/(kg - d) (10 pg/L SLHH) , &
B U 12y I 2 0 R R Y G I TR G I A0 4 9 )
BaP .PHE (& % & T /5 1,11 6 d 54%J5 6 d A
Pl , £V J32 52 36 40 1Y BaP &5 i 1Y I g BB 43 o0 hy
0.45 F1 0.28 ng/(kg - d) (40 wg/L SL454),
0.30 11 0. 23 ng/(kg + d) (20 wg/L SZE4H ),
0.19 #1 0. 17 ng/(kg - d) (10 wg/L 5254 ) ;
PHE £ V¢ J3 52 55 21 /9 5 15 384 0 i B2 43 591 oy 0. 33
F10.26 ng/ (kg - d) (30 wg/L S5 4),0.25 Fi
0.22 ng/(kg + d) (20 wg/L 525 41),0. 18 F1
0.16 ng/(kg - d) (10 pg/L SEHA) . 1ETH KB
B B, G iR A ) BaP \PHE 1) B it < Fifi 5% 55 Wk %
A REAR I HG I, 20k 9 d A RE TR, 45 vk B S 36 20 45
19 A PN BaP i B 3 5l 72, 91% (40 g/ L

6r b.BaP 20 ug/L
5 -
9 4 mEmB T B
%‘o‘é 3 Laccumulation depuration
£28 periods eriods
Jg2¢f
I S .
& 1t
0 .
20 2 4 6 81012141618202224
I / d
time
7 -
6 d.PHE 30 pg/L
%
L4t WRME T B
£32, | accumulation depuration
= ) :
~ & periods periods
I S o |
4
1 -
or«
20 2 4 6 81012141618202224
If1a] / d
time
35 ¢ f.PHE 10 pg/L
3.0+
25+
S0 | EUME T B
O accumulation * depuration

periods periods

&/ (ng/kg)
content

ol
0.5}
ol
05 b
202 46 81012141618202224
I / d
time

B 1 BaP.PHE E4BEF MK ER ERE L

Fig.1 Accumulation and elimination curves of BaP and PHE in S. constricta
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ST ), T4, 55% (20 pe/L LI 4L),79. 45%
(10 pg/L 52554 ) 5 4 ¥k B 55 50 21 %5 W /K ) PHE
MR 2 3 3l R 74, 17% (30 pg/L SE9e 4 ),
77.31% (20 pg/L ST ZH ) ,82.78% (10 png/L 5
el ) o 4i %% BaP PHE 19 B it 3= 22 4w 7E /i
M AT 2 d 555 2 d 4 e, BaP B R BCR 2 Bl oA
33.71% 0. 04% (30 png/L SZEa4l),41.95% .
0.03% (20 pg/L STEGZH ) ,43.63% .0.09% (10
pne/L 5252 ) s PHE [ B 3% 43 5l o4 36. 50%
0.12% (40 pg/L 5254 ) ,46.67% .0.31% (20
pe/L S5 2H ), 49. 90% . 0. 38% (10 pg/L
SLEA) .
2.2 HEEWMFITRE

I E BB R F R L S e %ot ¢ 4G 36 A5 A5
PR 0L DR 6 E LA ) ) 2 15 B J2 5 B 08 45 U
N F 45 8 % BaP \PHE [ A4 W) s 5. 25 SR,
#- W% BaP \PHE S22 f R® YR 40 51 4 0.96 ~
0.98.0.98 ~0.99( & 1), 15 HH i Ao A% o X6 I A% it 11
ff B AR, BE AL P BL A I B . 45 MR BaP,
PHE ‘EW)E LA F R % P {HY <0.05, )
W& A | SRR A B E AR R

ky kPR A 0(3) . (4) . (5)133] BCF.C,,,,
I B,,, BaP Sy k, fiE K 0.39 ~0.52,F1
{57 0.44 ;PHE 523540 k, [ 0.30 ~0.43,F
B}y 0.36, ¥k BaP \PHE 2 55 ¥ J& 1% 15 17 Uik
(F2), BaP LK 4 k, 5 Fl N 0.001 6 ~
0.001 7,5F-¥{fi} 0. 001 6;PHE 528541 k, 15 il Ky
0.002 8 ~0.003 3, {H A 0. 003 0, J¢ B & i 25
fbia 4, BaP 52 3 4 BCF i [l by 243. 96 ~
306. 28, -4 {H 2~ 268. 18 ; PHE 325 4| BCF i [
1 105.73 ~130. 85, (i K 118. 57, ¥ ifi BaP |
PHE & 5% ik B2 (19 38 KM 9 /b . BaP SEE0 4l C,,,,
B k3 062.76 ~ 9 758. 25 ng/kg, FHIH K
5969.08 pg/kg; PHE 5C 0% 4] C,,.. 5 H A
1308.54 ~3 171.84 pg/kg, EH{E Jy 2 287. 71
pg/kg, B BaP PHE # & ¥k B Y % 1 3% K,
BaP S 4 B, , 30 [k 407. 73 ~433.22 d, 3y
{H 7 421.20 d; PHE 5541 B, i [# 2 210. 68 ~
248.06 d, V- ¥ {H K 232.04 d, ¥ BaP PHE %
7 v B Y B R MRS K

®1 HAPUMSRERE

Tab.1 Goodness-of-fit of the model
AR B AR AR L ThE m
— Y- 4 Sy %{F/ e e
TR P i (RN SE PR AT EC X ¢ g, 3L P B mRm ;L) 2 P s P (i
'8
ﬁ\%ljy‘j 0.70 ~0.85.0.71 ~0.80 ’ p {E:V}J >0.05 ’ T‘/E\E pollutants concentration ’ ;altuet()f ’ Vat]ui :
€S t tes
O L 45 S0 S (1 B 9 S B Y T
a . . .
Ge 1 o 55 W LA 3 A 2 o 0%
GET RS 95 22 W OUUAE 3l ) 57 AR ] T 4 98 %) BaP Bap 2 0,08 0.00 0.7
= A FLFT A2
PHE {4 ) /2 Al fi5 19 o BaP 10 0.97 0.00 0.70
2.3 BaP .PHE E4&BENMEEN NESH PHE 30 0.99 0.00 0.80
FEFAR (1) . (2) X 4:1% {4 )] BaP . PHE 1y PHE 20 0.99 0.00 0.76
AR SRR G B AT AR et th LA L 19 3 PHE 10 0.98 0.00 0.71
*2 48E% BaP.PHE WE K NESH
Tab.2 Kinetic parameters of accumulation of BaP and PHE in S. constricta
15 e WRE/ (pg/L
A B/ (/L) k b BCF Com/(he/ke) B,/
pollutants concentration
BaP 40 0.39 0.001 6 243.96 9 758.25 433.22
BaP 20 0.42 0.001 6 254.31 5 086.22 422.65
BaP 10 0.52 0.001 7 306.28 3 062.76 407.73
PHE 30 0.30 0.002 8 105.73 3171.84 248.06
PHE 20 0.35 0.002 9 119.14 2 382.74 237.38
PHE 10 0.43 0.003 3 130.85 1 308.54 210.68
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3 dhig

BaP PHE J& #it /I ) PAHs, 4 £ 5% T 1 i 5
HHAM & A K PAHSs 41 43 75 YL 19 1 K B
PEAE W R BE B B 4 PAHS  ARFSTLE R (A
1) KW, 45 WF fE 5 D\ 2 85 1 W b P 3 4 BaP
PHE 15 d [N BaP #5 ¥ i S 55 20 (%) 3 £ B e 25 0
MR A H] T 0.45 ng/(kg - d) (40 pg/L 55
2H) ,PHE £5 ¥k F 5200 41 09 % 5 i = Y8 n i B2 58
#70.33 ng/(kg - d) (30 pg/L SLH4), [6Hf
Al LUE H, BaP \PHE 76 45 i5% 08 P 9 A4 4 & 4 8
WEAG N — 80, &R BRIk R N s
e, HAri (6 d) & E g, 56 d)F
LRI IR B W %, LR EA WA, — &
PAHs [ & H A # & W 1E oF B/K 7 Bl &R 5
(K, ) K PEAR, g ¥ vk, I8 B, IG 4 F = Y
PAHSs 5 4> 74 19 PAHs /K % kit H 4
S5 {7 FH PR A R B R ffF BaP (PHE ¥ HA7 T
= B9 A= 9] R A i FE X BaP \PHE & 48 B i #2
o RS WAFAE BaP \PHE 76 SR 55 7K AH — 2B W) (A 4
1[0 12 B 1 B ) o T o T (B 1 28 W
H /9 BaP \PHE 5 i§ 5 2H 21 2 ] i o 7K 43 Bc 76
(‘hydrophobic interactions) , R} BaP ,PHE i@ 1 4 il
bR BB S Y B S IR W SRS A, AR
& % BaP \PHE ) 3= % )7 5, H 5 3040 g %F BaP |
PHE ()& £ 1E i K T 355 K 0 - 25 9 1k 4 i
KA BRI A B4 E . ok, il T 4 i A
KA FMIEERE T, B T KA, 0 B 76 0k A HL
Yy %) BaP \PHE 3 §E 4% 4 1% 48 W , I e 2 3 1
G AE W SR s A Xty BaP PHE
G RN I & EEH T —E sTik. B, M4
1% M T 4 %2 7% 7E BaP \PHE /K % ¥ B, BR485 7K A
t1f) BaP \PHE i\ 3 3 Bt 21y AH & &Pl -
Jt, 1M J5 i F BaP \PHE 7E ¥R 58 K AH -yl AH Z 8] /1)
3 WL 3% 7 % 1 Fn L OF- i, BaP \PHE 7E 45 1% {4 14
HEEERmEras., 8 S, R84 %
AL 1 PASOTA i DL K HE Tt 25 5 B A% S
3" HEH— 5 4> BaP PHE, {H iy T X — i 2 ft
FE IS ES § QN RE ) s L N
2), A 15 d y BaP PHE [ ¢ % 1K 6 8 g £
Leen H A w4 FEE P AR, X 5 Neff
i Uk A SR VR B T R AE 4 R A W iR A
M s TR A R —3 Wk, BT ] DIAE

BaP 75 % W% {4 4 1 | 4 i ¥ T PHE, X2 i A
[Fi) e 29y Joit 22 i) 43 1k 10 22 5 5 R 1Y, — Bt L
&S TR 1 PAHSs H R 1R 9 PAHs K
P (0 2 1 A9 PAHs B 5) 45 45 A2 BURL )
s A LY B T g 23 - A PAHS 1] DUl
T A2 W AT TR SR AT O R AR N O i s 4 SRR 4
A, A A W AR 9 1Y 4R B o) 1 R I
KR AR A SIS R B R BN A i
BaP(252.31) 74 AN B L L T 0 TR
fikfy PHE (178.23) o [Al i, 5X 5 H ) e 2 (20
A 10 peg/L 25 41 ) BaP 5B 40 1) k, KT PHE,
1M &, /NT PHE 5256 21 i 45 % — B0 o

2445 05 T I b T3 AKORE HOIR 2, 0 A
BaP \PHE [ B i B 32 45 F i) 50 19 48 77 22 R 3 11
IR AR G T B R A sh AR AR
3 19 b 7 4 R I A 26 0 A 1 3 B
U, 4 e A A 9 BaP \PHE 5 B JT 1R iU T [ HLBE
JCE B R AE R, BaP \PHE 45 ¢ J& 52 56 20 75 Rl
(2 &) BB L B 24 = T )R 1 (2 d) , BaP \PHE
TEKAR - IAHZ 1) () A i R R R
BaP 9% J& 52 5 41 1A R T EE 1) 3 % T PHE #% 9
BESCuR A (P 1) H R 5 % 4R By Bt BaP \PHE 2
8] 73 09 22 57 51 R W 4 R 22 5 — £, BaP,
PHE Z [A] /) T HA 2 5 € T BaP BOXE B RETR,
HAVE KRR 72 o PHE 9B 0 R0 8K &,
T BaP, i PHE (44~ 5 0] B, Ik T BaP (%
2).

4 45

4iW¢ %) BaP (1 & 42 68 J = T PHE, BaP 34 fii
WEBE 43324 0. 45 ng/kg (40 pg/L S2541) 0. 33
ng/kg(20 wg/L 528541 ) F1 0. 23 ng/kg(10 wg/L
SH 2 ), PHE 54 fin i@ 3 43 5 24 0. 33 ng/kg (30
pe/L S5 40 ) (0. 25 ng/kg (20 /L SEH4H ) Hil
0.18 ng/kg(10 pg/L LHAH) .

45 % BaP \PHE [ k, -3 {84 5 4 0. 44 |
0.36,k, -3 {EH 4> %24 0.001 6.0.003 0,BCF -
B4y ) 268. 18 [ 118. 57, k, .BCF il BaP
PHE % i ¥ £ (19 35 KM 20 o % 1% %} Bap , PHE
() C s 3 H 53 51 5 5 969. 08 F1 2 287. 71
pe/keg, B, , F¥I{E 43 By 421,20 F1 232. 04 d,
Crmax F1 By, ¥J[ifi BaP PHE % g W Ji (19 3% K M
N

http : / www. scxuebao. cn



734

L

H (]t A E G0 UK DA 020 9 5 R

1003

SE 3k

(1]

[3]

[5]

[10]

Haritash A K, Kaushik C P. Biodegradation aspects
of polycyclic aromatic hydrocarbons ( PAHs ) : A
review [ J]. Journal of Hazardous Materials, 2009 ,
169(1 -3):1 -15.

Kim K H,Jahan S A, Kabir E, et al. A review of
airborne polycyclic aromatic hydrocarbons ( PAHs )
and their human health effects [ J]. Environment
International ,2013,60.71 - 80.

Takeuchi I, Miyoshi N, Mizukawa K, et al.
Biomagnification profiles of polycyclic aromatic
hydrocarbons,

biphenyls in Tokyo Bay elucidated by §"°C and 3"° N

alkylphenols and polychlorinated
isotope ratios as guides to trophic web structure[ J .
Marine Pollution Bulletin,2009,58(5) :663 - 671.
Wang D Q,Yu Y X, Zhang X Y, et al. Polycyclic
aromatic hydrocarbons and organochlorine pesticides
in fish from Taihu Lake: Their levels, sources, and
biomagnification [ J ].
Environmental Safety,2012,82.63 -70.

Southworth G R, Beauchamp J J, Schmieder P K.

Ecotoxicology and

Bioaccumulation potential of polycyclic aromatic
hydrocarbons in Daphnia pulex| J]. Water Research
1978,12(11) :973 - 977.

Stegeman J J. Benzo [ a ] pyrene oxidation and
microsomal enzyme activity in the mussel ( Mytilus
edulis) and other bivalve mollusc species from the
Western North Atlantic[ J]. Marine Biology,1985,89
(1):21 -30.

Jee J H,Kim S G,Kang J C. Effects of phenanthrene
on growth and basic physiological functions of the
olive flounder, Paralichthys olivaceus[ J]. Journal of
Experimental Marine Biology and Ecology,2004 ,304
(1):123 -136.

Le Bris H, Pouliquen H. Experimental study on the
bioaccumulation of oxytetracycline and oxolinic acid
by the blue mussel( Mytilus edulis). An evaluation of
its ability to bio-monitor antibiotics in the marine
environment[ J ]. Marine Pollution Bulletin, 2004 ,48
(5-6) :434 - 440.

Neff J M, Anderson J W. Accumulation, release, and
distrubution of benzo [ a ] pyrene C'" in the clam
Spill

Rangia cuneata [ C | // International Oil

Conference Proceedings. Lawrence: Allen Press,
1975:469 -471.

Rantam Ki P. Release and retention of selected
polycyclic aromatic hydrocarbons ( PAH ) and their
by the

methylated derivatives common mussel

[11]

[12]

[13]

[14]

[15]

[16]

[17]

( Mytilus edulis) in the brackish water of the Baltic
Sea[ J]. Chemosphere, 1997 ,35(3) :487 - 502.
Baussant T,  Sanni S, Jonsson G, etal
Bioaccumulation of polycyclic aromatic compounds
1. Bioconcentration in two marine species and in
semipermeable membrane devices during chronic
exposure to dispersed crude oil [ J]. Environmental
Toxicology and Chemistry, 2001, 20 (6 ) 1175
- 1184.

Obana H, Hori S, Nakamura A, ef al. Uptake and
release of polynuclear aromatic hydrocarbons by
short-necked clams ( Tapes japonica) [ J]. Water
Research,1983,17(9) :1183 - 1187.

Landrum P F,Lydy M J, Lee H. Toxicokinetics in
aquatic systems: Model comparisons and use in
hazard assessment [ J ].
and Chemistry,1992,11(12) :1709 - 1725.

WuWJ, Xie J] K, Xu F L, et al. Contents and

Environmental Toxicology

distributions of benzo [ a ] pyrene in four edible
[71].
Circumstantiae ,2008 ,28 (10) :2072 - 2077 [ & 3 4,
WETE IR L 5E RIF[a ] BETE AP & FT IR K 1
B B R O3 A B B o o7 4, 2008, 28 (10) ¢
2072 -2077. ]

Kahle J,Zauke G P. Bioaccumulation of trace metals

freshwater fish  species Acta Scientiae

in the copepod Calanoides acutus from the Weddell
Sea ( Antarctica ) ; Comparison of two-compartment
and hyperbolic toxicokinetic models [ J]. Aquatic
Toxicology,2002,59(1 -2) ;115 - 135.

Wang X H, Wang W X. Bioaccumulation and
transfer of benzo (a) pyrene in a simplified marine
food chain [ J]. Marine Ecology Progress Series,
2006,312:101 - 111.

Landrum P F, Dupuis W S, Kukkonen J.
Toxicokinetics and toxicity of sediment-associated
pyrene and phenanthrene in Diporeia spp. :
Examination of equilibrium-partitioning theory and
residue-based effects for assessing hazard [ J ].
Environmental Toxicology and Chemistry, 1994, 13
(11):1769 - 1780.

Neff ] M,Cox B A,Dixit D, et al. Accumulation and
release of petroleum-derived aromatic hydrocarbons
by four species of marine animals [ J ]. Marine
Biology,1976,38(3) :279 —289.
Skadsheim A, et al

Baussant T, Sanni S

s s

Bioaccumulation of polycyclic aromatic compounds;

2. Modeling bioaccumulation in marine organisms

chronically exposed to dispersed oil [ J ].

http : / www. scxuebao. cn



1004 KoEE 39 &

Environmental Toxicology and Chemistry, 2001, 20 159(2 -3) :147 - 153.

(6):1185 -1195. [21] Neely W B, Branson D R, Blau G E. Partition
[20] Solé M, Porte C, Albaiges J. The use of biomarkers coefficient to measure bioconcentration potential of

for assessing the effects of organic pollution in organic chemicals in fish[ J]. Environmental Science

mussels[ J]. Science of the Total Environment, 1995 , & Technology,1974,8(13) ;1113 - 1115.

Bioaccumulation-depuration Kinetics of benzo[ a | pyrene and
phenanthrene in Sinonovacula constricta

LI Lei', SHEN Xingiang', LI Chao', WANG Yunlong', JIANG Mei'* , XU Gaopeng’
(1. East China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Shanghai 200090, China;
2. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract ; In this study, marine bivalve molluscs species, Sinonovacula constricta ,were exposed to benzo|[ a |
pyrene( BaP) and phenanthrene ( PHE ) due to their ubiquitousness and bioavailability in the marine aquatic
environment. Kinetic parameters ( uptake rate constant ( k, ), elimination rate constant ( k, ) , accumulation
factor( BCF) , and biological half-life (B,, ) ) of the BaP and PHE bioaccumulation and depuration were
calculated by two-compartment kinetic model for 15-day uptake and subsequent 9-day depuration periods.

The results showed that the bioaccumulation ability of BaP was higher than PHE in S. constricta during 15-
day uptake period. The increase of BaP was 0.45 ng/(kg - d) (40 pwg/L groups),0.33 ng/(kg - d) (20
wg/L groups),0.23 ng/ (kg - d) (10 pg/L groups) ,respectively. The increase of PHE was 0. 33 ng/ (kg -

d) (30 pg/L groups),0.25 ng/(kg - d) (20 wg/L groups),0. 18 ng(kg - d) (10 wg/L groups),
respectively. The uptake and depuration periods of BaP and PHE were mainly in the initial stage of
experiment. Those values of k, of BaP and PHE were calculated as varying from 0.39 to 0. 52 and from 0. 30
to 0.43 ,meanwhile, the average values of k, were 0. 44 and 0.36,respectively. Those values of k, decreased
with the increase of BaP and PHE exposure concentration in ambient seawater. Those values of k, of BaP and
PHE were calculated as varying from 0. 001 6 to 0. 001 7 and from 0. 002 8 to 0. 003 3, meanwhile, the
average values of k, were 0.001 6 and 0. 003 O,respectively. There was no obvious variation trend of those
of BaP and PHE were calculated as varying from 3 062.76 to 9 758.25
were 5 969. 08 and
2 287.71 wg/kg,respectively. Those values of B,,, of BaP and PHE were calculated as varying from 407.73
to 433.22 d and from 210. 68 to 248. 06 d, meanwhile, the average values of B,, were 421. 20 d and

values of k,. Those values of C

Amax

wng/kg and from 1 308.54 to 3 171. 84 pg/kg,meanwhile,the average values of C

Amax

232.04 d,respectively. Those values of C and B, , increased with the increase of BaP and PHE exposure

Amax
concentration in ambient seawater.
Key words: Sinonovacula constricta; benzo[ a]pyrene; phenanthrene; bioaccumulation
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