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A, F e R R E B % A £ (Oreochro-
mis sp. ). 32 E 4L ff (Sciaenops ocellatus). BPIE i
% (Trachinotus ovatus)%F MR AL T AT T 1450
KACKE R I A, SRR, bkmErhE
5 Y ) R 7N N7 (HCHs) . DDTs, £ 5 BEIE
(PCBs)Hl £ LI #5 ik (PBDEs), H. 125 i PCBsAll
PBDEs 8 Ji T~ A Bk A, (H & 23 /K AR F1 5P I 65
255 0 Qe DD Ts {5 Y™ 5, HXUR PP A 25 SR b
FHT, I a2 b ORE 88 62 B0 KU K,
W H AR R, # TS POPs[F R Y
ot 2 0 53 A R AE S — Bl I € A e Y
R )T B A ikt

IR SRS, AR 4R, WORGEE, PIHAK
MR R BTN . PRIE RS, 32T ORI O
HEE, EPEEZENBKFEHARSF, B
PRSP, 201645 Hh [ K i DI P B8 62 33 58 7> & A)
k21257 T EARBLSHE AL, A LI B XF
YR IE B8 62 SR R 08 A 77 S, T SR AR X S
FRFE o F A A K By Be DD TsH% B4 R A M HOR IR
(534, DU T i ol Fh 57 58 ik #2 TP DD Ts Y 75
YLRRME, ARIFDDTsHIKIRIEIE, R B
AT e il R L e 2%

(O R SRS WARES

1.1 SLIEH5ER

U EE 62 EEAATRE AR ). B A
W TR, TR A AR IR Ao £, AR
B R AR KR 3% B A AT VL VL B0 O R 65 YR K
W AE SR 5 S, DA H R — 0SB R A AR P K
WIFE X R AT IRSE . AR EAZ 13 m, %5 m
(El 1), 20144F4 7205 5 UR IR SR 621, 0%
JEN60R/m®, TR 6~8 g/, TEMETAEL R i%
B A 7 B A R o R S 1T S B 3R A A
MROK S, TEFRBPILR . PRIk B, X
FpR TR KRN R AL TR IS TR 2R 2 IR
T AT R TN
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FE AR AR FEAER B FE VR L SR AT
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AR 65 | X N % 5 B B BC A DR AR A5 i
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Fig. 1 The concentration of DDTs in
different stages of fish feeds
1. seed feed; 2. small fish feed; 3. adult fish feed. The data of histogram

are presented as means + SD; values on the bar sharing same superscript
letters means no significantly different (P>0.05), different superscript

letters means significantly different (P<0.05), the same below

SREE30R, FRAATHIFSR Eiint, & REAENE
BRAZ 10 (£ 1); BEHLEHAE4$20 kgl 1l b} —
45, MHREL kelikilakl, AR CIEE D
v M bRIe ;. DU R Je AR R e AR
KAEETRIZFEMS00 g2 hi, RFET ROt
mas U bRic s KRR K28 R 52 mEAL
MWEKAER2 L, AT, A1 mLWEGR .
BE R 4R 5 % AR AR 7 BB [l sE G a, Hop
0 2R T A K s T, BT AL I E AR
%, 2x[REDRHRE S AR RR 20 °CHR-AF .

R 1 PR EREE TR A KM B RS
Tab.1 The length and body weight of

T. ovatus at the sample stages

AFRAE KB B HEe  CPRAmEE PR K/em
different culture stages number  average weight  average length
B 30 7.9+2.50 5.55+1.26
at the beginning of seeding
FrE 1 10 103.5£10.50 13.90+1.34
at the medium of culture
(& | 10 623.0£35.50 24.99+1.76

at the harvest time

1.3 {XF5H

M3 (Agilent 6890NZY), W HL T4l 4G
WS, KONGRSR ; A3k HP-58 B 4148
3% H (30 mx0.32 mm, 0.25 pm); ¥ HL (1 E
IKAT15); M EHLAL IR R ILEF 26 KQ250E);
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JiE % 7 R AL (it B BUCHI R-215); T IR & e (3
[ Stuart SA8); B5.0>HL( i Anke DL-6000B); &
WA (3 OA-SYS N-EVAP-111); HL 7R F-(+0.01 g,
H N T 3B WT5200); i1 (yamato, FO510C),
IEC ke AP (i 4li, Sigma-Aldrich),
DAL« LA Lb A1 G TR 5 0 VR s VR L IR (40 BT 46
[ Merck); PR Tal, TN ik
FT, 450 °CHIKE4 hy; 3B HLEE - (orpral, T
MAE2AIRF ), 450 °CHIBE4 h),
DDTshr#EW i : p,p'-ii% % ik (p,p’-DDD) .
p,p - (p,p’-DDE) . o,p'-ifl i ¥ (0,p’-
DDT) Ml p,p'-i i B (p,p'-DDT) 4l i ¥ 1 [ 5& [

Accustandard/\ &) o
1.4 H@mOHh

0 R A 28 2 IR U 3 00 8 i 2 4 1R
yHE) (GB17378.6-2007)1"): fakE 2 [ SR 1 5
Ja, MERZERKER, ETHENT/ES L,
AT HNE TR AL, 241k
i IS o R RS BT I UHERR AR 0.0 g2 JE A
ZUFS50 mL¥ BB .08, KIKIMA25 mL
1 LECH/ & P EEIRAEW, WEeRiE A 1 min,
A HEE20 min, 5000 r/min® .05 min, B EE
W 100 mLYG.CH . SEAE IR, IR
W, T40°CHERz5%ET . 2 mLIE Cheis xS
O, EE2R, MIEERE T 15 mLy7 5548
o, I T mLV BRI BETE &, 5000 r/minf 0>
Smin, W TERER, EE LK. LIEREERE
A B AHFE BN, 10 mLIE-S S WGEI . #ue i
WARAWKT, 1L.00mLIECHEESR, SAMEIEMT,

TURR P FE il 28 S IR U 3 10 000 31 T R
Y153 Hr ) (GB17378.5-2007)2: #E 5 4385 A 8%
TG, I Bk iR 5 3 80 H 5 ARl b
ai ELHE TR S O o S ghf ol AR Al B ISR
i AL B S A R A AR — B, (B IR G IR
WP, FIEWIMATE K 1.0g, WErRiE S 1 min,
##E1 min, HIRGFEAZEBCME, 10 mLIB G
WML . K Ve A SR T, 1.00 mLiE & be
7, AMEIE ST,

1K DD Ts & 2 [ 7 2 IR Ol v W 0 R
T K AT ) (GB 17378.4-2007)2, #Ht500 mL
0.45 um B 27 4k I8 1K (450 °CE iR 1 B4 hyid g 1y
KAEE T oWk, A 20 mLIE C bR 5 %
WHARY, #ESE, WELZRE, B
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BUOUWR . AR EUR, o TG K B R B B 58 )2 At
FE, P10 mLIE OBk PE B B 2 M A o FF FEHL
TR VR U B TR, kg B F,
MIEC ki, HERE1I mL, &5k LAl
M

S ETE P THERE T . IR HIR A 120 °C,
PL10 °C/minff) #R FHE 160 °C, FELLS °C/min
R 2250 °C, %52 min, )5 410 °C/min
() R TR 300 °CHARFA 1 min, HEAE FRTAS I
% I BE 43 51 2R 25071280 °C,
1.5 REFEH

AR BT B AR, LIS EES N
bR, BEHEO S AT A AT B s .
HALHE 1 2R 2 (1, AT RURERE i I AN
3 FURE SR S R . S A HIERHZ AR
ERhZER, 1~100 pg/LURJETLFEIN, 4Fh i ik
[F Rtk RAF, AR %0r>0.9992; K55 75
YR R O AR s R SR SR AR 21K
ST S B AT RR i I R 5 R AR A 22 <20%;
23 FARE S OIFR &R 2.0 pg/kgf,  fa AR BIL A RE S (0]
R K T73.2%~98.7%, AH X A5 AR 25 4 2.32%~
8.13%; TV IKAE it MR 70.5%~115.0%, AHXT
FrREDR 22 7 1.05%~9.97%; TUELHIRE & LG H
72.5%~102.0%, FHXJ 5 1 i 25 4 2.48%~12.3%;
Tl REARE A BT R N 70.9%~88.6% , A1 X A1k i i 22
1.74%~8.87%.
1.6 HIEAIE

0 2R FE S DD Ts & 1 AR 5 0 — 1k 5 1 5k
5 2R (pg/kg) o ANTRIVFE & DDTsHY & 2 25 5% H
N T 27500, BE K LAP<0.05 3R o
B b BT 8544 M Office 2013 F1SPSS 16.0.

2 4R

2.1 DPREEMSHREATHESEARRFEK
AR E R FDDTsE =

AN TRV AE KB BT L BE 5 4D R} R B A7 AEDDTs,
B APARDRE 2 e A R A AR )
9 (4.14+0.31), (3.37+0.54)F1(4.33+0.14) pg/kg T
W, HAHEZ EH R EEZES(ED), KA
e 45 ) kLt DD Ts R & 9 7% it fe e 19 5 302
0,p'-DDT, WM. 21 ag 3 B B i FH )
B S 4 ) R (1.87£0.31) . (1.460.06)F1
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(2.00+0.33) ng/kg T 5 ; % B AR L35 M p,p’-
DDE, 34~ Bt T I ARDEL o iz 9 5 A 40 ik

(0.32+0.04), (0.312+0.10)F1(0.32+0.05) pg/kg+ &
(#2)o

x2 PEREARE KM BB A HDDTsAEHES & E

Tab.2  The concentration of DDT congeners in different stages of fish feeds ng/kg T H
TR type of feed p, p'-DDE o, p-DDT p, p'-DDD p, p'-DDT
AR seed feed 0.32+0.04 1.87+0.31 0.5140.08 1.4520.19
Fpfa ikl small fish feed 0.3120.14 1.46+0.06 0.43+0.26 1.16+0.04
LR adult fish feed 0.32+0.05 2.00+0.33 0.52+0.24 1.49£0.43
AT A B Be R A K AR h B (£ 7EDDTs, % 6 .
ORI . JRACR . RRLCRR ., A 5 st ]
KA R B4 9N (3.03+0.53) . (3.91£0.75) . 2540 [ l
(4.34+1.02) ng/L, Bl 0L =3 BRI IEAT | @2l I
KR T DD T W 3 in , {HAH B 22 8] I JC . 2 gg 2r
22 5 (K12) ARSI 35 58 K A& DD Ts % i fie 5 a 1r
(93 H0.p"-DDT, 34K BE & 43 51 8 (1.24% 0 1 5 3
0.51). (1.50+0.67)F1(1.88+0.58) ng/L, & & ik ENGEEZ TRy

1A p,p’-DDE, 3B B 1t 430l o (0.20+0.12)
(0.42+0.18)F1(0.31+0.13) ng/L(F3),

AN TR A= K B BE A AT 78 DX 38k U0 R 4 o 24 7
EDDTs, HE At FRA P SR NOR
LR, UTER A & 5 (6.45+1.89)
(2.81+0.67)F1(3.76+0.98) pg/kg T 1, H il
Tk 5 T RR Y IS U8 Fh DD Ts o i i 3 v T HoA 24

different culture periods

2 FEFEMNPFENKEDDDTsE E
L P A T 2. FRBE T, 3. Wk T )
Fig.2 The concentration of DDTs in
different stages of seawater

1. at the beginning of seeding; 2. at the medium of culture; 3. at the

harvest time

x3 REBESELREKMERFEKEFDDTAEES S E

Tab. 3 The concentration of DDT congeners in seawater at different stages ng/L
FREE/KR  water samples p, p'-DDE o, p’-DDT p, p'-DDD p, p'-DDT
PR A at the beginning of seeding 0.20+0.12 1.24+0.51 0.41+0.20 1.17+0.55
FHEH1IY  at the medium of culture 0.42+0.18 1.500.67 0.49£0.24 1.50£0.79
W3k LA at the harvest time 0.31£0.13 1.88+0.58 0.560.14 1.60+0.39

BB (B13). 7758 O R 88 62 AN [6] AE K [ B N 468 B
TE X G AR Y 1 R D B o,p’-DDT . p,p'-
DDDHlp,p'-DDT 3F W] R4 5y, HEERE
4533 Jp,p'-DDT, 34K BE& &40 51 K
(3.31£1.01), (1.33+0.32)F1(1.68+0.64) ng/kg T H .
TR A5 Rp,p’-DDD, 3B B &5
A (1.27£0.61) . (0.54+0.78)F1(0.70+0.47) pg/kg T
H(F£4),

2.2 DAREREBAEE KM EAASTDDTsS £
TALFHIE

W IR BE I (A A SE G, f R JILPY TP DD TsHY

TEBWG N, WA SR ok b
T 0 AR UL PR o B 2 5300 (3.15+0.42) . (3.37+
0.26)F11(4.49+0.39) pg/kgii #, Horpliegk iy ik
) i 3 T AR R o i, (R T 0.5 mgkg
R0 E R BT R e ER (4, AFEAE
KB Bt RN DD Ts[FE R 4150, SR
B R o,p’-DDT, 3% B A &
(1.45+0.08), (1.34+0.17)F1(1.83+0.16) pg/kgl & ;
i R B s ¥ 4 p,p’-DDE, 3R B &4y
WM (0.23£0.11), (0.22+0.13)F1(0.3660.20 pg/kg)
M (R 5)0
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different culture periods

3 TEFBEMATRYFDDTE E
L PO R T, 20 FREE A 3. WSk LT 3
Fig. 3 The concentration of DDTs in
different stages of sediments

1. at the beginning of seeding; 2. at the medium of culture; 3. at the

harvest time

2.3 DGR AREKMEMAANRIRE
R KA TR B IR P DDTs[E] R Y4E AR 4F1E

B I B 6% N 8] A K By BT A R e g T2
1 [7 243 Ko,p’-DDTHlp,p’-DDT, 34 A[al B
BEAR FHARE o, p’-DD T (4 43 51 445.09% .
43.38%F146.07%, HIH Z A J6 B #A81k, FIE
$144.85%; p,p'-DDTHT i HL & 539 4 34.92%
34.44%F134.49%, AHH 2 [0 0 W E ARk, FHE
H34.62%(E5).

R IE 5 62 AN [ A= K By B A 55 58 K v a
FHEWE ZY I Mo,p'-DDTHp,p’-DDT, 3PHA
IF] B B3¢ 19X 4 3% 81 7K Ho, p’-DD T AT i H 5 43 3]
$940.98% . 38.49%7F143.27%, AHH. 2 [H]JC W #E A
b, FHER40.91%; p,p'-DDTHT i LT 53 51K
38.76%. 38.33%#136.89%, HHH 2z [A]JC &

x4 PBEETREKMBRRYTDDTsTEEN S E

Tab.4  The concentration of DDT congeners in different stages of sediments pg/kg T H
UiFAY)  sediment samples p, p'-DDE o, p-DDT p, p'-DDD p, p'-DDT
AT at the beginning of seeding ND 1.87+0.91 1.27+0.61 3.31=1.01
FEgH I at the medium of culture ND 0.94+0.41 0.54+0.78 1.33+0.32
Wk BT at the harvest time ND 1.38+0.38 0.70+0.47 1.68+0.64
I NDERARH, TR
Notes: ND means no detection, the same below
6 - 3NN By B SR A B B TR iR Je i p,p'-DD T
@ st ; G TN B0 51.34% . 47.54%F144.59% , i
St : : ! [ B T4 L S TS AN, A
E;o § z 1 47.83%(E1 7).
“j@é ol 2.4 DRREEES AR KM ERALA F DDTsE &
2" 1 : 3 14 B ASAE
: S —— G 8665 A i 2 K 5 BEAL A 4R DD T 77

different culture periods

4 IREEEIEEKMEANATDDTE E
L BOBCET RN 1 2. SRR 3. ok b T 3
Fig. 4 The concentration of DDTs in muscle of
fish at different stages

1. at the beginning of seeding; 2. at the medium of culture; 3. at the

harvest time

b, FH1E H237.99%(E6).

O JE 65 62 O /) 2B K B B 55 E PR 58 TR ) IR
R DDTsH H A o,p’-DDT . p,p’-DDDFlp,p’-
DDT 3 [F &%, wFEZEWIERZRYII Mp,p'-DDT,
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e, HriEFZEWFE R Ro,p’-DDTHp,p'-
DDT, 3 A[E B Bo,p’ -DD T (5 H 8 4 %] K
45.94% . 39.56%H140.77%, FII{H N42.09%;
p,p -DD T L 4301l 134.05% . 39.37%Fll
37.77%, “FYIEH37.07%(%18).

3 iR

3.1 FEFERIER P DDTsHI 5% BE KT

FE TR KR AN 2 VU DD Tsy5 Y
FE4 S UK K T ARiE ) (GB3097-1997)%F —
KARUE (K7 FR 58 X100 ng/L)FI I VE DT 5
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RS MBS ARE KM RDDTsARRRAMAS & E

Tab.5  The concentration of DDT congeners in different stages of fish ng/kgi H
RN fish samples p, p’-DDE o, p>-DDT p, p’-DDD p, p’-DDT
H TP at the beginning of seeding 0.23+0.11 1.45+0.08 0.40+0.19 1.07+0.05
FRFEH I at the medium of culture 0.22+0.13 1.34+0.17 0.49+0.21 1.33+0.06
Wk BT at the harvest time 0.36+0.20 1.83+0.16 0.60+0.22 1.70+0.41
120 [ 0p,p-DDE  ©0,p-DDT 8p,p-DDD  ap,p-DDT 120 [ 0p,p"DDE  @0,p-DDT ap,p-DDD  @pp-DDT
100 100 1
R <80
~ < o~ <
®2 60 260
*E 4 H2 40t
< <
20 20
0 0
TR ENEES (R
types of feed different culture periods

5 DURRSEREEN[E A KM ERFT A 1AR B
DDTs[E] &4 E451E
L AR 2. Rl 3 Bt R
Fig. 5 The abundance of DDTs congeners in
different stages of fish feeds
1. seed feed; 2. small fish feed; 3. adult fish feed

120 [ ap,p-DDE
100
80
60
40

20
0 TN [T (UL

@0,0p'-DDT  ap,p'-DDD  op,p'-DDT

FIE/%
abundance

1 2 3
AR FRBE S

different culture periods

6 T EFIENEAFEKEPDDTsE R FEE
L PO R T 2 FREE AT, 3. WSk LT
Fig. 6 The abundance of DDTs congeners in
different stages of seawater

1. at the beginning of seeding; 2. at the medium of culture; 3. at the

harvest time

i) (GB18668-2002)"55 — Sk o (5 ¥ ¥ ol 7K 33k
20 png/kg TH)IFHT, %5756 M 46 K A& 1 DD TsF
Y& oM (3.76£0.76) ng/L, 548 #4117 O
[T K AR DD Ts 5 & A 4b F — AN K2 gk
S, AR T IUE TR KO K R ER T A
RIS, TS IS PR X YR

7 SIRBREAEE KM ERFEFRTRY S
DDTA [E][E] 43 B HHIE
L P A T, 2. FRBE T T, 3. Wk T )
Fig. 7 The abundance of DDTs congeners in
different stages of sediments

1. at the beginning of seeding; 2. at the medium of culture; 3. At the

harvest time

120 [ 6pp DDE ©0,0-DDT 8p,p-DDD  @p,p-DDT
100
80
60
40

20

FFE /%
abundance

0

1 2 3
AR FRBE S

different culture periods

E 8 IR EREE N EE KM AL+ DDTs
=] Z ¥ 48 Ak 45 4E
LR A s 2, R 3. 3R BT 3
Fig.8 The abundance of DDTs congeners in
muscle of fish at different stages

1. at the beginning of seeding; 2. at the medium of culture; 3. at the

harvest time

o VS DX S PR AR T DD Ts & & K, B A%
T IR IR AR, A FART5 YLK F-(F%6).

Fr FH A BT VTR 34 B Be 34 BE A5 I DD Tss,
SESA{H h (4.34+1.88) pg/kg T, #2208 CHFVEDIRR
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Y ) (GB18668-2002)5 — bR (20 pg/kg T
F)EAY, %R X IR 2 T DD Tsi5 YL A XF
B, ffa—hn. 5SENFEZEKTFREKX
BT IS e BUAH L, 1% 3R 5 X DD Ts 7 i
A KO- BRI 5 T AR e BT X PN, SR
FURFRGE I PR LAY, (SRR s,
TR AR L R R R ] Y
TP i R Il AR B R X YA A
W, EEBEAL, 153 FRAUKTE(EET).
Tk DDTsEZ Hip,p'-DDT(75%). o, p'-
DDT(15%)Hp,p'-DDE(5%)3 Flifk & #y 2 i ).
DDTsE% Up,p -DDTHIE XA RS, [l 25 1)
V] FIER S 45 1 (028 4k, DDTA] LARE#IE 1p,p'-
DDD#p,p’-DDE, FI# & 7EREZM T &itid

SR A B, 5 R A SE AR T AR R,
WA LA B (DDE+DDD)/EDDTs>0.5, # H
WS DDTEA B A; K2, #(DDE+DDDY
IDDTs<0.5, WF/RABEHDDTEH K m, A
B DDTHI A", DDD/DDEfH [ Bt T DDTHY [
fRIAB A, KT 1N R ZAE IR A KM TR,
ANTF U R AR AT R,
AL, FEF K 4R H (DDE+DDD)/XDDTs
B 2470.20~0.23, PLF4 1 (DDE+DDD)/EDDTs
P 40.18~0.20, HHICAT UL, % FRF A5 A
fIDDTs4i A . #7458 7K /& DDD/DDE }71.15~2.00,
DU JCDDEK S, UL AT WL, X FRIE S IR
tr, DDTRARE T KFEffA F . 4 ) 54
RIS AR T, RN mM . BN

*6 ENHAMEEEKFDDTEE

Tab. 6 DDTs residues of seawater in other area of China ng/L
KRR DDTs % i H DDTs & B-FI{E 275 3R
sea water DDTS content DDTS average content reference
MITVREFR5E% X mariculture area of Zhanjiang coast 3.03~4.34 3.76+0.76 ABEF  this study
WA Fujian Dongshan Bay ND~25.7 6.08+3.02 161
JE ¥, Xiamen coast ND~12.9 6.64 [25]
JUITI Jiulong River estuary 0.16~63.2 31.6 [26]
K7 Daya Bay 8.6~29.8 19.2 [27]
BRI\ Pearl River estuary 2.61~16.86 7.66 [28]
BEWIEIEFEIX mariculture area of Jincheng Bay ND ND [29]
WERI AT Haihe River and Bohai Bay 0.01~0.15 0.076 [30]
HE/KEE —28h5HE  second class standard of seawater 100 100 [23]
*7 TEEXARYFDDTsE 2EH
Tab.7  DDTs residues of surface sediment in other sea areas of China ng/kg T
DRI DDTs# & DDTs& & F1H S5 30k
sediments DDTs content DDTS average content reference
WYTIRIGFREEY)  aquaculture area of Zhanjiang coast (2.81£0.67)~(6.45+1.89) 434 AWEFE  this study
ZR¥FJEFX  mud areas in the East China Sea 1.14~5.03 3.07 [31]
ZRILE Pearl River estuary 3.01~6.24 433 [28]
WA Fujian Dongshan Bay 5.56~12.8 9.00+5.34 [6]
ARE(THE, SR AEM. FEH)  Fujian coast 1.93~56.6 15.8 [5]
JE 118 Xiamen coast 3.53~74.7 17.8 [25]
FHIMF  Leizhou Peninsula 6.18~13.4 9.06 [32]
DV Bohai Bay 5.18~45.02 28.25 [33]
IR B R ERIE#E  southern coastal area of Shandong peninsula  ND~15.57 7.6 [34]
HFFEDTR B — 25 HE  first class standard of sediment 20 [24]
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I TR BRIT AR AP @i
T ) AR 2 R — B

AR S5 & By B kb (DDE+DDD)/EDDTs
He{H 240.19~0.22, DDD/DDE N 1.39~1.61, ik n]
W, SR A A 7 B fDRE BT R R R T Ak
WEE AW KDDTsH M AR, H
DDTVI PR 7 Bkl 320 DRk b i f08  f 3
BRI UE S22 ik} o POPs Y 1 3295 YL ), 5
il ik DD TS A HLI5 4, /b B s
) S, IR AE K 7 R & A R B R R A
B 25 R R TP DD Ts & 3 48 T — A B i BB
B, FRETCAFE R i A R 4 R
(NY 5072-2002)°"'rfil e , ¥ )k DD TsFR i
bR 0.3 mg/kg, FEMLPRUAE, ARSI
34> 77 B8 By B A 4 6E Hh DD T s [ 4 186 4
(3.94+0.33) pg/kg T, A TAF LR EIRE
3.2 BT EIMEDDTs5% &K F 53 L HHIE

DDTsfig i iz £ ¥ 4% 75 4 P ik (L 48 A4
B, BEMBOTEBRBOIRE, SHESREM
N A e i S o A R R IR E T AR T g
HES M EEL M, TP R 62 55 R £ 2
FE S EATDDTs I A 2 (1 3R B W5, A5 fafik o
DDTs? 2 50.1~698.9 pg/kgi 8, H b B 65 62
FIDDTsHY & T F N 15.2~698.9 pg/kegli d, 4%
GRERESN, #7 AKREITH, KR
] 4% DX 3l A AR S8 2o 0 2500 2 % A 19 DD Ts i b F
— A E KO, HE T EEAA AN KRR
MEY P ADDTsH & A< 5256 o 57 58 B E 67
2 LA DD Ts -4 1% & 4 (3.2640.34) pg/kgii
&, T RAE FEEHMIEDDTsTE YK P
Bl 2, (A% F A5 19 O JE 65 62 DD Tsi5 4t
K, FFAERE L2 ERRE.S mg/kelE &
PR ZR

TR 2R L 2 58 K AR DD Tsi5 Y - 24 ik i 5
AR S b T AE R KT, AR DX 355 B 4 1R 4
Wi(Ostrea cucullata) M 4% %% (Sinonovacula
constricta)%§ TR 1 28DDTs & & Y5 Bl 4 1.68~26.6
ug/kgl §, FHE K157 ng/kgl Ty WET
LSRN L AR LT AE S DL IR E X I 4
W5 1 %5 4% 40 35 5 D1 25 DD Ts & Y0 Bl 5 2.04~
107 pg/kgl d, FHER21.7 pg/keglz &S I
PRI JORBL T, D2 DDTsH 5 YLK F 5

T OWIEBR 62 75 YLK o AE YR DDTsHY & 5%
WHHAEKE . ARKEN . AR
WY E, R, IR DD TS R Atk
AW e E B A gk M, R 286 A KRG
55 B IF FUR P 25 A o A K AR TR R Y iR
W I AR B IEE I, AR EFE,
IR E KRR AR Y, B
B AR AR R, — R O, A E 4
Wi . JERTENE 1 (Ruditapes philippinarum) . 45
W PR (Tegillarca granosa)55 37 54 Ji 91
1~24F, A G v 55 5 DT B8 62 Sy Jiie vkt a2k
HARYER LTt FREEE AR L 14F . 9 7 1 &
WG, SEINIE B EDDTsTs e K F 44 5
Ko ARSCE ., BEE A ittT, Ak
DDTsi5 Qe /K- Z 58 m, 5 57 58 i 1a) 52 9 b 2%
TEASCHE, WoRBRAE EIEM, SHEAEHE
JR MBI 9T 25 SR — 3
3.3 UIREEEE & (AR DDTsHYSKIR 53 47

I W 5T R APEE HLIE G [R) R P RS A
G3 AT REAE A — R R B A oA T G S ok TR Y
FEAMF o VizziniZE 0} b o i B A= 35 58 1
& 43 M £0.(Thunnus thynnus) i JL A AT 43 51 3
3T AVRIE , BRI R s Yk i
& BB A 5 6 4 A P PCBsIR] R Y FPCB118 .
153, 138 MIIBOMY S ik %, X &5 RAKMIE
PCBs[F &Y/ i FE AR Z Ak, 10 B 37 4 f 1k
HA P W] AR AK AR B PCBs, ZhangF5:!
T HAAE . S3 BT 8 3R 5 1 2 PBDEs Y i A
W, A5 32 75 G i fapRHE % 58 £ 14 rh PBDE-99 il
PBDE-209 [ £ E kU . Ralduas i i K 8 26
355 £ A Hh PBDES[R] £ 40 28 A 43 A R A7 W
130 T FRERSS IS . AT AR fa)
FEFEKAR TR Y IS e vh DD Ts[a] 5 9 28 15015 1
AUAEL, NFERYME LR, JIRYIETR S
ICE3IFE R Y, (B 3758 /K (4 R 1 k)
p,p'-DDE. o0,p’-DDT. p,p’-DDD#Hlp,p’-DDT
AFFE R BIETE; NFERYFEEFR, 3FPIR
" DDTs¥) Lho,p’-DDTHlp,p'-DDT K E, p,p'-
DDEFlp,p’-DDD M #fi, H A G LB HE & %31,
F T DA 25 F T, 3% B K A R R 2 B R 65
A Ko R h B SEDDTsH R IR Z — . Ak
WE R Rl S A R, AR R REA
PEA WL e ) 2 K AR i s e Wk - 4kE 2 -
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Bioaccumulation and potential sources of DDTs in Trachinotus ovatus
during typical cage cultured periods

CHENG Bo', KE Changliang®, LILe', LI Liudong?,
ZHENG Zhong ', ZOU Wanhong ',  LIU Qiaorong "

(1. Quality and Standard Research Center, Chinese Academy of Fishery Sciences, Beijing 100141, China;
2. South China Sea Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: In the 12th Stockholm Convention, DDTs is one of the nine organic chlorine pesticides, which were
proposed to be controlled as persistent organic pollutants (POPs), because of its harmful effects to the environment
and the ecosystem. In China, a large amounts of DDTs have been used in the past few years, and it still can be
generally detected in the environment although it was banned for using in agriculture in 1983. Many studies
showed that fish consumption is a significant route for human exposure to POPs in the world. China is the largest
fishery producer in the world with nearly 60 million metric tons in 2015, accounting for 70.0% of the total global
fishery production. Recent study showed that residues of the DDTs have been widely identified and reported in
some aquaculture fishes in China, especially in Trachinotus ovatus. To determine the bioaccumulation and the
potential input sources of DDTs to cage farmed 7. ovatus, samples of seed,feeds, adult fish, seawater and the
sediments were collected at the beginning, medium and the end of aquaculture practice. DDTs were detected in all
samples analyzed, with mean concentrations (+ standard deviations) at (3.15+0.42) pg/kg wet weight in seed,
(4.49£0.39) pg/kg wet weight in adult fish, (3.95+0.33) ug/kg dry weight in fish feeds, (3.76+0.43) ng/L in cage
water and (4.34+1.18) pg/kg dry weight in sediment. The concentration of DDTs in the fish increased during the
culture period and significantly higher when harvesting compared to the beginning and the medium, but well
below the 0.5 mg/kg wet weight of national standards for food safety level. In addition, only o,p’-DDT, p,p’-DDD
and p,p’-DDT were detected in the sediments, but those three and p,p’-DDE were detected in the seeds, fish feeds
and seawater. 0,p’-DDT and p,p’-DDT were the major constituents in all samples, with respectively average
percentage at 42.09% and 37.07% in fish, 44.85% and 34.62% in fish feeds, 40.91% and 37.99% in cage water,
33.03% and 51.34% in sediment. Finally, statistical analyses suggested that fish feed, as well as pond water at a
lesser degree, may have been the major source of DDTs in cage farmed fish of 7. ovatus. In order to ensure the
quality and safety of 7. ovatus, we should focus on strengthening the control and management of toxic and harmful

substances in the feed.
Key words: Trachinotus ovatus; cage culture; DDTs; bioaccumulation; contaminant source
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