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W OE. U EIETT 4L X (IR MR FEAE #8485 tp 2 35 55 12 (polycyclic aromatic hydrocarbons , PAHs) (175 4%
IR R YRR A G £ A B KUK, SR P OB €33 ( HPLC) KT PR B v 16 R Z 3055 4, 25 L3 . 3%
FEIX N, KA T BRI Z 35518 B & i R UTHE R0 518 5. 52 ~9.45 ne/g.47. 99 ~ 100. 42 ng/L Al
3.75~6.42 pg/(m’ + d) 83.32 ~174.36 ng/(m* - d) , TULHE P A ER N 3, IRUTH b LUK IR N 3 Kk i £
IRIF IR A oA 342.76 ~ 1 520.83 ng/L, DMIRIA K 5, X Eb [ P HoAth 3258 X, BF 9 X K AR £2 34 55 4275 Ye db F
HAE KO s TS TR T 23R 58 5 BE43 510 1.000. 45 ~2 138.46 ng/g il 1 763.70 ~3 656.97 ng/g, B3k
2 T 0 B Bt 2 TR, AH B A 35 5 XA T 8 7K O 5 TR B 0 5 TR R ) TP 2 IR0 I A AR
46. 18 ~ 134.63 wg/g M1 26.13 ~145.39 pe/e, YL 4 FRLIRIFHEHN I B RIEURE LIRS 8 1 L & s 4
W IR I5 5P 1 R 7330 63.09 ng/g 111.89 ng/g 148.77 ng/g AFTEAE W E E L AF A 3 4 R
F5E S AT A T A SR A XK = i 5 (X % ER TR AR P 22 3055 I Ak T ek o R A B AR A
F RT3 BT TG YR IR AT, A5 R SR X R ARV 215 eI, B iR s iR 2o A
TR ; T UTRE s Y BB AR (AR 5 /KA F2 295 Yo U R A i IR 5 3 B B A BE TR 5 TR
WG GRS P2, DI R R AT MR AS S8 R e o B RS TN 45 R W . B [T R4 &
HUE X A1.89 x 10 °° ~1.37 x 10 ~° , FE AT 32 W I P9 , I3 13 AR 200 A St 7 A fa

KR T IRIBIR; 20505, AT XEITE6N

FESES: X5 XHEFRER: A

IKIRIRE B AR B T e Jie FIAR I B0 1Y T 22
PR, WA SR A R R R A R AR

2 135 4% ( polycyclic aromatic hydrocarbons,

PAHs) J&—2& i > 2l 1> DL _E R Z LR E |

FAIE AR S PR IE A E A B A LA &),
HA S0 | SOm A B WS . My — P
AMEA BTG GEY), PAHs HATMERE AR 5w 4 107
PE PR A BRI R P #1450 5 ol A A PERR 88
15U, W 5N S A I R e ey 1) RO T g
Pro K5 J& N 2E 5 PAHs £ fill () 3 2 48
PR R4 H AR AT TG TE A AR A4
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KB AIR SRIEIE ) PAHs B 58 BR T IR 50 A=
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URFRIEIE N TR , B 5 IR A K TR Y PR 17 B0
T TURR W B BE 4 RO DT 25 2 Fh R B A
Jitrf PAHs Xt 2 [ {8 R SR 58 192 0, 00 5 F7 5H 3
BE5 % IR IR A A PAHs &5 &, 70 #r PAHs (944
JRCR U, PEAL 2 PG T A BB A R KU . F 5T
SR UG IR IR TR s £5 A PEA AL
G B 58 35 7 8 AR 2 AR G0 T BRI R 1
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1.1 RSB

TEIC b v T 4 Ll X3 A 2 IV R 5 A
(121.41°E,30. 82°N) MWFFEXI 4, 0 lic A T1
T2 T3, H AR 0.47 hm’, FRFE %5 R 37.5 7
J&/ hm?, F 2019 4E 5 J $ R i i F 4 Rk
FESELAE SR A IR K B IR Y IR TR A Y L DU
W YESE AR AR
1.2 HERXEE5RF

KB AT B AR AR (42 0. 15 m &
0.30 m) [A]BPISCHE R T IR R i, B 2Ky
WAV, 45 A BRSO VR 3t U, i PS8 VR T 0 S5 PR
Jii IR AR I, TEFRFEIE X AL F i E 2 m
AR 4 A pSCREEIKFEIFIR &, LRI Y pH
2 ~3 SR YRS PR, 4% R R K ) 2 R R
R BUKFERT . TEFRFAYE 4 DR 15
DU AR R RS 3 5 e N SR A4S Th IR AF, 2
TR SRR 100 H W, % EHEfF R . SR
KL 100 L, J] 13 5 32 i A= 9 W 3 g, e e )
PP SN 2 50 mL A S, a8 H 57 4 ]
TEUEIE b, TR G PR ic k. M2 L &7k
1y IR 351 90 (4 K FE B 30 min, B[ 27K 500 mL Sk
I KA, B2 1500 mL S8 WK, i
IeJE AR T SR U I, R TR AR R R &
FR 2 IRTA ARS8 A 7e F i R, B8 S LA, 2898
TG R
1.3 HAMTLEMS R

JKKEF Supelco Visiprep DL SPE [ #H 25 BU{Y
ZHCH 10 mL VOIECEE) : V() =1:1.10
mL B 10 mL pH & 3 945K AK TG 4E Oasis
HLB [EAHZEHUE (6 mL, 500 mg) I 58 B 28 B, 4K
WAE A 10 mL B2 10 mL V (IEC %) *
V(PIMER) =1:1 P, WA Ve i, A 238 T,
MG 2 IR  EA 2 1 mL AR,

T IR SR BOCR R IR BGE , B4R
AR T R FCHh 4, A 100 mL V(.
AWLE): VONER) =121 %W, A 2 g ToK IR
PR L g i R ,65 COKVAHEEL 24 h, BIR A TR,
FIECREERZE 1 mL " fEdbAE ik i A
To/KBRER BN AR S TC/KBRER BN, T 40 mL 1E %
R, SRR BRI . B 25 BOB I A ik A, T 50
mL V( &M k) VOECHE) =2:3 IRA VLN,

WO, AR 3T, FH SIS B R
ERE 1 mL R,

3 B [ R DR b A A PR ) TR Ui A
Yy, B Re 5 R 2 50 mL 2B, A 25 mL V(-
FAMBE): VOECHE) =11 Ik, M 1S
min, FE, 2V REOMR, TR K, &
IFEEBOR . FEHUR A A R 2 1 mL, 7% 5
REROHL, EA S 3 mL” L YA 2 R A AR IO
£ H IS mL V& e VOIIESKE) =1:1 3%
T, W B PRI, R 23 T, S e 4 31 A
L EAE 1 mL AR,

BT ERE ROk A, In A 100 mL V(& H
B ) VONER) =15 1 Sl T R IR PR H0R
AREIE T, INA 2 mL ZJiE % % PAHs, il A 4
mL G A7 ek, W LB TO0ER A I, 5 3R % 1
AR, A 2 mL G H e 5 i % B8
Yo FEGERE IH RIS AR, INA 10 mL —41
eI VR AT 4 28 5 AR i % R i bt
FIA 10 mL Z S HGEe B, IS S R o o VR I
WA ZIE T, NGB e, g a2 1
mL £

KRABTES UK IR S 55 Tk, RS
TUCRES: 1R - 8 55 i o
1.4 HREBRREREEH

i AR KT 99% 1Y 36 [ A B R 4 B 5
16 F PAHs 1B & 5 HE 7 W, 0 As |1 R 1 ok
T1.3% ~112.4% . X FrAAEmBCE AT S50, 41
XTARER 2276 20% DL R o KR RATRITRFEY
K BR A 0. 12 ~0. 96 ng/L; -8 TP AR
TR R FR A 0. 10 ~ 4. 83 ng/g; IF i S AE
Yy BRI By 0. 58 ~4.65 ng/g; B [RIA
WA PR R 0. 40 ~3.52 ng/g,
1.5 (XSEHmELFRE

A AL L 25 2R T SP-20A 80 €433
CHA S HAE]) I E 16 Ff PAHs WREE,2 ~3
3 PAHs: Z5(NAP) , JE# (ANY) , 25 (FLU) , J&
(ANA),3E (PHE) , B ( ANT) ;4 ¥f PAHs; %% &
(FLA) ,#(PYR) ,Jui( CHR) , & Jf-[a] B (BaA) ;
5 ¥ PAHs: RJF [ b ] ¢ 80 (BbF) , K Jf [ k] 78 &
(BKF), & Jf [a] B (BaP), — K Jf [a, h] &
(DBA) ;6 ## PAHs: EfiFf[1,2,3-cd ] ¥ (IPY) il
#Jf[g,h,i]dE (BPF), (i 4E A5 ODS-P
(4.6 mm x250 mm X5 pm) AEIRAR IR N =R
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1004 o\ w7 ok % ¥ R 30 &

FH7K - B SR S T s AH AT 1 L R, Tk 1
mL/min, MK I 3 K< O 254 nm, HERE & 20
who B BEUE B RE Hy: 0 ~ 7 min, /K/H i
[V(K): V(HIEE) =20:80]37 ~ 17 min, 7K/ H E
[V(K): V(HEE) =0:100] ;17 ~40 min, 7K/ B %
[VOK): VOFTEE) =20:80] 540 ~42 min, 7K/ i
LVOK): VOIEE) =20:80 ], fR45 IR S 2 60

FERy[R=wrl| ST INGEN A S S L
i 28 kg €00 38 4055 R Ay 20 A 405 ik JE L I K A R
B B 2T A g A AE S I b R B TR 400 °C ke
4 h LEBRANLY) .
1.6  ZIRFTRRIRMEH
1.6.1 LMW/(LMW + HMW) H{f

HEAE PAHs 2835 2 ~3 3 RIF (LMW) 4 ~
6 R im P (HMW ) JEA7H)5E : 24 LMW/ (LMW +
HMW) >0. 5 i, JA 4 295 3L I5 Jy £ i 24
LMW/ (LMW + HMW) <0.5 &}, WAk F 354
TR BRI
1.6.2 FRsMrHTik

5 LS Y AR 2 0 22 B 05 08 T G U5 1) )
A8 R IR B G 300 o BT s IR AR5
R HI R TR SRR oK A 5 TURRY A
RAVUREIEAT F 1853 53, R IBCRFAE (B 45 =1 19 3
AT, 208 PAHs 3554
1.7 RARERREITN

ABIFSE R 1 2 B 300 KU 1A 5 B Ak 22
WIS RER NI G o B H R IE [a] 8
HABUERERE T (F ) , BT H PAHs & 5K
AR B 2o B 1 2 i T (Fop ) B2 460 BaP #Y
B TR 2RO R AT & 5 BUR RS /Y Al 5
(Incremental Lifetime Cancer Risk, R,.), E,,, fll

Rn,c B/‘Jfl_‘%/l}ﬁ”,lzj ﬁJ\%UﬂHT H

Epp :l_;cz X F oy (1)
E,,xF.xR, xF.xD
R, = BaP CSW/'X’II‘ E E (2)
A

A R//(ﬁég%ﬁﬁmﬁﬁﬁ ;Egapj‘jﬁllﬁé/li ;C,
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HERTFIE i ng/ g5 Fr WBUERIRF T
chﬁﬁiﬁ?}%?,/ﬁ;ﬁﬁ 7.3 mg(kg : d) ;RI
K R AR, B0, 093 ke/d! S Fy Ry B
PR 365 d/as Dy K BRFRINE], B30 a3 W A
PR, B 70 kg; T, S FH4E I HUT0 %2

2 4

2.1 gUIRFRBNFEESIHIFTRITEKE
2.1.1  FRIEIERADIE PAHs & 48 b K H T
Rk

WFFEIX 5 ~9 H RV T Uik T3 & &
$55.52 ~9.45 pg/g, Kt E M 96.9% , 1RITE
SEAA b ol 47,99 ~ 100. 42 ng/L, K R
87.5% o+ IR UTREE 53 50 3.75 ~6.42 pg/
(m® - d)F183.32 ~174.36 ng/(m” - d), WK 1
fii7R . U+ BaA F1 CHR & d i ,4 38 PAHs
o7 AR, O 5 PR 3 B, 6 PR 2 BRI LA
A WBUTREH L NAP ANY il ANA Z5(K3F PAHs
TR, PRI RIS PAHs & w5,
SRR ST 4l X RS DT PAHSs f
BN —3, K3 PAHs 5% T /K0, {1 1518 37T
BRI BR 5 He At
2.1.2  FRFHXIKARZ A5 15 284k S Al

5 X K & 16 A PAHs &% & K
342.76 ~1 520. 83 ng/L, B4 1% K 91.8% , 16
Flt PAHs YK iy, b 9 R 2 3005 ek ) 23k
F100% , ATLAE H, FRFEIE KR b 2 005 IR d
UL AN 1 BT, AR X KRR 16 Fh PAHs
P53 #8 B AR 3R o 32, 6 36 b J /D, IR R
PAHs (5 b #IE 50% |3 5 2 3605 8 1E 2 [E-7K 53
BiE R ECA G (RIS Z 305 S8 1) IE SF BE-7K 43 i F 2K
WA, VA A E 35 1, T 1 A 22 B 5 e 1) I = - 7K
SrBC B R AR . Wk piR, 5 E
WHRAMIRIK T 7K S5 8 X K A T PAHs 5 54 L
B AR SRFE K AR PAHs & A F i S5 KOF,
T SR am X A N F s X
FI AR A A0 35 08 XU ORI ) B 28 5 A
X



6 11 WA RGN Y R AR SR A IE 2 3807 e A RSEAT B XUR: A 1005

100

6¥f 6-ring
53 5-ring
434/ 4-ring
3% 3-ring
238 2-ring
80}
=
= 60
3
P
5
3
1<
o
=
[a ™
IR
20
0 ; ' e N N~ - o " '
Ve +3E ViR Birzh BHEY SERY YT FoikE
Water Soil  Sediment Zoo~ Phyto—  Suspended ~ Wet Dry

plankton plankton

solids deposition deposition

B1 FEEASRREAN RS PAHs HE

Fig.1 Composition of PAHs in different ambient media

x1 BHUMRFERXKE PAHs S8
Tab.1 Content of PAHs in different aquaculture water

PAHs &4 Ly
K IRAE Content of PAHs/ Kl

Aquaculture area (ng/L) Source
5 348.80 ~ 12 970.80
5 868.70 ~15 156. 10
53.55 ~679.97 18]
99.00 ~478.80 19]

(

[

[

(
342.76 ~1520.83 AR

16]
17]

L) Weishan Lake

A M Taizhou Bay

I % Guangdong

JEI") 52875 Maluan Bay, Xiamen
F¥#4:10 Jinshan, Shanghai

2.1.3  +HHESURYZHT RGBSR
WF X 8 -4 b 16 Fh PAHs 518 itk
1 000.45 ~2 138.46 ng/g, (K 1 475.01 ng/
go VLER# v PAHs 1 B & & 8 1 763. 70 ~
3 656.97 ng/g, EHIE Hy 2 567.39 ng/g. A
DUBLY B % PAHs K %3k 8 T 96. 7% il
97.0% , v 11 B iy At 234 5] 100% . 4n
B 1R FRAE IS b 3 RUTR 4 35 PAHS
AT AT HMAE, LS TIERY+ PAHs
THENAH >0 >5H >3 >2 3, YN
FRRAHK IR S PAHs 5 410 235 B, [A] B

RTINS e i B BOR R, X SR A
AR BESE X FRFE I TTRY PAHs &5
AT S A AOR FREH X . K HD
DXz b 5 AE R K 51 E R R s B IR Tl X HE
TSR, T e g e Y ST X 3R A T
Tk X B, DT AR 2 1% PAHs & w5 o
2.1.4  BEFEEY IR SIEY) PAHs & &AL
Pk,

#R43 PAHs R MEWS T7K , (H A ) W B T 50/
B - My PAHS (9 R, BR Y
PAHs s AiX T HIAREE A FiAb TR K &
FWHh 16 B PAHs 25 5k 36. 55 ~ 86.20 pg/
g, V-3 & K F 66. 90 ng/g, 16 F 4 e 45 1l
PAHs 5 2 97. 9% , JL45 15 Fpf i R Hy
100% . Hrh & 585 1A ANA | BaA | BbF I
BPF, ] BaA &imfm . WK 1 PR, ZBFHA
PR PAHSs L4 3508 3, HO S SR 2 3
5 3.6 B2 3, =36 PAHs (LR, TR
TR 1 BAF Y PAHSs SRS/ #10 J2 VS A M AR ) 55
4 PAHs,
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1006 (S R Ty N S S 1 30 &

FRPAK AR Th P2 Ui B ) 5 0 A ) 16 Fi
PAHs j4 % & 4> Bk 46. 18 ~ 134. 63 pg/g
26.13 ~145. 39 pg/g, K H 24 5k 99. 2% Fil
98.7% . Hrb, s HA DS ARK 1
ANT, JEUA ) vh /D 54 o R A FLU (PHE £
BKF, W] PAHs 7577 SR A7 AL R 3k
PAHs B AT HKFERG M K IR FTITRR Y (%) PAHs
BoiE Z s E IR N B £ B YR
Pfteid o TRIFSIAE AL T WS b, VR Sh )
HIEEBE WA PAHs (460N ki 97, X% PAHs
(B HERE S0 T R B R e X A5 TR i 5h
HYIHY PAHs 5 .

mE 1 s, Rl Lk 4 3R PAHS
RE, U Y) TS = E KR OE 4 5 >
3 >5H >2 3 >6 . FiESIA Y NAP,
ANA [CHR ,BaA |BbF %5 & 5805, 57K K DT
Yy G S ) PAHs FRSARRL, UEBA T iE B A
Prxr AR DU i PAHs & AR SORIT R, H 3
B PAHs 2K H /KRR 2 o 1 sl
PIAE K i I D I A T 38 2ok R B Al A O 1 %
PAHs #4712, &N PAHs 535547 BT 2 365
oA,

2.1.5 ZRIRIF 7R S mE S

ARSNGB [T AR I AR R I AR 50 SR G R T
B AE U Hrd, & AR IR 16 Fi
PAHs -4 555 50 148. 77 ng/g. & it fiefm 1Y
PAHs & FLA, 34 13. 87 ng/g, BaA . NAP PYR,
CHR .PHE . ANT , BaP #i BKF 1) & &5 F 10
ng/g. X H T E P ER A X K 77 b PAHs Y&
B, R FRANEIT T ook s fh i
B A AT ERAT T (2 803.78 £215.37) ng/g il
(8 498.57 +1128.22) ng/g, WX IEFEIER K
THIERMA N PAHs & 5 767K 7™ i th AL 72 AR
(EL 5 T VT2 0T 5 g B i X %9 FR 98 M v
PAHs frig, WE 2 Fin, § %P RIE IR AR
PAHs S N4 3 >5 3% >3 3 >6 ¥ >2 31,4 ¥
7 FdRe R (32.6% ) 5 I3 30 E A3, 70l
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H24.9% F123.5% . 1=y 2 PRIE MR IR 58 X A
X IR R PAHs L) 3 ~4 B
PR MR R Y LG g F K A v, 36 BH 3R PAHS
FERMA N A 7E & £ 4, H 3¢ PAHs ELAIRA
PAHs FREZ X 15 7E 41 4247 BF 58 i UL F U
A PAHs ) A FFAESSE AL

100

5—ring
43 4-ring
= 80 3H 3-ring
S 123 2-ring
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E %
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Fig.2 Composition of PAHs in Macrobrachium

rosenbergii in different growth stages

WS A S RO R B A PAHS Y RE
& IR MR A B B 2 3G 0, #B 23 PAHs 411 ANY |
FLU 740 S i 399 35 4R T4 th BR, 76 2 R
ff, X P AH PAHs H B S 199 1<, PAHSs £ R 1)
SR S B KRR U R S
Z b IR IE A AR P SRR, PAHs 5 4 AN W
ARG 2 X IR S A [ B Be i) PAHs 3 i
AR A GE Tl LU, 4 3 21 6z )5 19
IR, PAHs & B2 F B0 R 0k 201. 7% o 4 BF
- U B PAHSs 39 d0 A R B Tl
M- RO B, 2RI AR A AN PAHs 1 19 4%
K T a1 aTRES 2 FRIR MR A S ~J 15
A, B R P IR I E R F Y, e
LUK F2 2y, AR RIS IN 2 T £ AR R
f) PAHs {538/ 100 ng/g, PEIF 89 PAHSs (1Y
I TXAMEL, AN R B BEAY £ AN [R] £
& IR N PAHs )35 S I BUAFTE2E 5%
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x2 FREBMAREKKMER PAHs g 5% mE

Tab.2 The increments and increase rate of PAHs in different growth stages of Macrobrachium rosenbergii

e PAHS Hif i it PAHs Hif 1% A AR
HERBB - eas
Growth st Increments of PAHs/ Increase rate Average Increments/ Average
rowth stages (ng/g) of PAHs/ % (ng/g) Increase rate/%
MR- K Y Seeding-growth stage 0.94 ~6.63 16.8 ~371.8 3.05 113.1
JKI-F Y Growth-incubation stage 0.64 ~5.04 9.6 ~112.5 2.34 42.5
ZHFI-7 i Seeding-incubation stage 1.95~9.50 25.7 ~750.0 5.39 201.7

2.2 £ IRF KBIFIAELE SRR FERFT
2.2.1 LMW/(LMW +HMW) Fefti:

3 R AR GRUIRE KR IR
B PAHs B9 LMW/ (LMW + HMW ) {f, 12T
W rp S DA il O 3, T TR P DU R R R
£, IR AR 2 F 5 Y i A7 3758 K Ak o
(TSI 2 IRBE IR BT o L D 5 A
VUMW) LMW/ (LMW + HMW ) {E#5/N T 0. 5, %%
HZIRTFRAIEZ N IRBE IR A ith TP B 1Y
PAHs S I3 FERR DT 8 Ak 15 15, 17 26 2R R
RRBER 1Y) 5 25 PAHs MEVE T /K, 22 W 7 50RL
Y b o ARPRE AR R, KR PAHS R IR 3R
B A IR E, DUBU AN £ S s 3 2
AR L HRBEIR

-Zkﬁ$ Water v {BYTPE Wet deposition
L0 S ivAt Y] Sediment » FUif% Dry deposition
: a 13 Soil
Yvv
v v v
0.8 = v
v v vv
% LA " I A L}
= PSR/
T 0.6 L " = Petroleum source
E . .
=
Ny PRGRIR
E Combustion source
=
.
0.2 - A A - .
PRI JPEPUPE I SN
$6 2 g ot ° . a
0 . . ° ° s %o
ANMN—TANMN—ANM—ANMr—ANMr—AN M
SEengnnenRonrenes
LD OOWO=~VOOIINTNNOOO
GOSN S SSNEE-1
R T e YN
rHrA A r A A A A A A oA e e T S — DY Y O
0000000000000

B3 EBEIMENEDH LMW/ (LMW + HMW) &
Fig.3 LMW/ (LMW + HMW) ratio in culture

ambient media
2.2.2  ERS AT
PO R fafiE 38 8 T 2 2005 s YL iR
(PRI H B, S5 IR TR A 2T . B9 A8 PYR

BaA FI FLA 119 32 22 5 U5 by IR e o8 e 1 R 8K AR
B BbF R PN A IR R 58 A
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Fig.4 Loading diagram of PAHs in atmospheric wet deposition(a) and dry deposition(b)
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Fig.5 Loading diagram of PAHs in water(a), soil(b) and sediments(c)
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Distribution, source apportionment and risk assessment of PAHs in the
culture ponds of Macrobrachium rosenbergii in Jinshan, Shanghai

DAI Zhi', CHEN Yihan', PENG Ziran', HE Wenhui', PAN Yudi', SHEN Luyao', DAI Xilin***

(1. College of Marine Ecology and Enviroment, Shanghai Ocean University, Shanghai 201306, China; 2. National
Demonstration Center for Experiental Fisheris Science Education, Shanghai Ocean University, Shanghai 201306, China; 3. Key
Laborratory of Freshwater Aquatic Germplasm Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China; 4. Aquatic Animal Genetic Breeding Center, Shanghai Collaborative Innovation Center, Shanghai
Ocean University, Shanghai 201306, China)

Abstract ; In order to study the pollution level and source of polycyclic aromatic hydrocarbons ( PAHs) in the
breeding environment of Macrobrachium rosenbergii in Jinshan district of Shanghai and to assess the food health
risk, 16 kinds of optimal PAHs were detected by HPLC. The results showed that: In the cultivation area, the
total PAHs content and the settling flux in the dry and wet deposition were 5.52 —9.45 pg/g, 47.99 -
100.42 ng/L and 3.75 —6.42 pg/m’ - d, 83.32 —=174.36 ng/m’ - d, respectively. In the dry deposition,
the high ring was dominated, while in the wet deposition, the low ring was dominant. The total PAHs content
in the water is 342. 76 — 1 520. 83 ng/L, which is mainly dominanted by low ring. Compared with other
breeding areas in China, PAHs pollution in the water of research areas is at a medium level; the content of
PAHs in soil and sediment was 1 000.45 —2 138.46 ng/g and 1 763.70 —3 656.97 ng/g, respectively. The
content of PAHs in high ring was much higher than that in low ring, which was also higher than that in other
aquaculture areas. The total PAHs contents in zooplankton and phytoplankton was 46.18 —134.63 pg/g and
26.13 - 145.39 wg/g, respectively, which were dominated by 4-ring PAHs; The average total PAHs content
in the three growth stages of Macrobrachium rosenbergii was 63. 09 ng/g ( Seeding stage), 111. 89 ng/g
( Growth stage) and 148. 77 ng/g( Incubation stage) , respectively, showing the existence of bioenrichment
phenomenon. The PAHs content in the 3 and 4 cyclic PAHs in the shrimp meat was relatively high.
Compared with aquatic products in other breeding areas, PAHs in the study area in Macrobrachium rosenbergii
were at a lower level. The ratio method and principal component analysis method were used to analyze the
pollution sources. The results showed that the air settlement in the breeding area coexisted with many pollution
sources, and the pollution sources in the wet settlement were mainly petroleum sources. The main source of
pollution in dry deposition was coal and wood combustion. The main pollution sources of water bodies were
petroleum sources; the main source of coal combustion was in the soil. The pollution sources in sediments
were similar to those in soil, mainly coal combustion and incomplete combustion of fossil fuels. The results of
risk assessment showed that the lifetime cancer risk of Macrobrachium rosenbergii was 1.89 x10~* —1.37 x
107, which was within the acceptable range and would not harm human health under normal eating
conditions.

Key words: Macrobrachium rosenbergii; PAHs; source apportionment; risk assessment
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