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TR 6 T 5% B 7T A SRR BRRFAE , 3 1
FEX N DK 77878 TR B AT e UK B
FHZE AN R XU A5 0 25 B P4, LA
T Y U M BRI DR PR 7 T R 5 K ™ il ot
LA A PR LR PR RIRL A= A A

L MRS

1.1 #HFmEREMmLE

) ARV AR A WA X 3 B A W Kk s, B
FEWS (37 Bl ~B9) (48 775 (¥ B10 ~B16) |
SRV (U B17 ~ B29) M, 2005 — 2007 4F (1)
8 -9 HIA] = UCRAE, FEVD IR M HORBE DU AR 3
Pl 8 A H FEFES, 4 Fh 8 4> AN 6 Fh 8
A TEAR TSR AR DU S 4 Fh 7 4> 725 hE
a4 B S AN SRR T Rl 8 A 7E = RIS IR AR
DUZSHE G 3 Bl 10 A (HSERAENL 6 Bl 7 A4 28
FEA 4 TP 7 A, FERREESILE 1, 29 A uhfidt
RAERE D 68 A, Horp DIZEAE S 25 A R G iE

15 ( Saccostrea cucullata) | 45 1% ( Sinonovacula
constricta) JER WA ( Ruditapes philippin) .
Wi ( Tegillarca granosa) ; B 55258E i 20 4>, fp 28
A NLARTE R BF ( Litopenaeus vannamei) | J) %55
HR ( Metapwnaeus ensis) | M & Afj %} #F ( Parapen-
aeopsis hardwickii) 58 %75 8 ( Scylla serata) . =
PEME T8 ( Portunus trituberculatus) 5 f 2588 5 23
A, 725 K8 A ( Larimichthys crocea) (W i i
i ( Mugil cephalus) |85 il ff1
( Nibea albiflora) % ( Nibea miichthioides) . B.f
( Pagrosomus major) fifi ( Lateolabras japnicus) Fl
£ [E 41 4 ( Sciaenops ocellatus) . T %5 X HF W
P X B U Jf £ B 0l £ S Y T Al 7, R
BN FRGE A, HREAE S RAE R ~2 kg, DL
BERFEMCRAER 2 ~ 5 kg, KRS IAF T 18 LA
MH i ]S s, BORE S T B Ry, S
- 18 CHRIHRIRAFF 3T

(Johnius belengerii)
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Fig.1 Map of sampling stations ( Mindong ecological monitoring zone , Fujian east coast,China)

1.2 S#mik

A I E R il h A B R B . B)
5 g(HERIZ 0.01 g, MR H) ik, IEC be A A0,
WRRL R AL, W ek A K =+, € R 2 1. 00
mL, AR @S, SRk B O 5

F% [ Agilent v H] 6 890 N S A 4154 \HP -5 £
Y45HE (30 m x0.32 mm x0.30 pm) *N ##H
FHREI S, = 2 A 1. 5 mL/min  JEFF i
1.0 L GERE CTREE 250 T 64835 BF 300 C;
FERAS THERE 7 : 80 C f£4F 1 min, ) 25 C/min
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% ik S

HETFE 190 C, L1 5 C/min @R T+ F 280 T,
L 25 C/min @K TFF 2 300 C, {45 2 min,
BHCs {3#% o-BHC ,3-BHC ,y-BHC ,3-BHC ,DDTs
£ 4% p, p’-DDE, p, p'-DDD, o, p'-DDT, p, p'-
DDT, #5fE¥% ik BHCs \DDTs F{RYE B R 100 ng/
mL (F [ A5 HE P S ik 5% v 32 445 ) , BHCs Fa
DDTs I FR 7351 4 0. 02 png/kg (I ) 0. 03
pe/kg(WEH) o BFHEAE S E B, AEARAE 2k ik
25 AR B S g, BHCs Fil DDTs AT
N 20 pe/kg B, EIRR SR 72% ~100% |
84% ~117%
1.3 REENFE

%) 2 Y AR S W X 5 UK 7 i BHCs I
DDTs (175 4L 34k LA GB 18421—2001 ¢ i VEA: 4
J ) M e SR R A B R
ARHUFEY U HUAE B B R 75 Ye A8 BOEM 7 ik, B
WM P, = C/C,, v P,2ly BHCs DDTs [
15 YLAREL, C, A b v BHCs \DDTs 5% B & 1) f
MI{E , C, > GB18421—2001 (ifg - A5 4y it 12 ) 55 —

2% BHCs \DDTs fIFRIHE(E (20 wg/kg,10 pg/ke) .
THYAEE P, <0.5 IR AR Z G Y,0.5< P, <
LOFRZENGY, P >1.0 e 225, &
TR i Jo o 4 A R 4 BRAT 1 (Bl N AR 7S 7SS
T TR B PR AR HE AT AR S PRV

Z:ISE E PR R (US EPA 2000 ) 475 Y AH G
6% S 7% 5|t RfD (reference dose) FIA] B¢ 4L
JI B B R A T g1 7 (cancer slope factor) , I, 3
VU R ARV A 25 M P X 8 5 7K 7 i BHCs il
DDTs F B 14 A AR fil XSS 09 7 B0 KRS 647
WAl . MRS RAD BN BT va i H 347K 7™ i 1)
e CW (F v [E VR 5 B H 249 2% 7K 77 dh 100
g AR TR 60 ke A oK
IR B R C, Al IS AR 24 10 42 i XU 95 4K
ERI (exposure risk index ) , B[l ERI =C, x CW/RfD ,*4
ERI<1, Bl RSB AT LABEsZ ™~ H e g1 ™ £
SRR 24 1) B0 XU 4 £ CRI ( carcinogenic risk
index) ,B[l CRI= C, x CW xql ™ ¥ CRI<10*{EN
AT A EERA ™

R1 AARARNGABSNSEFNENENEETF

Tab.1 Reference doses and cancer slope factors of BHCs and DDTs

K 24 4 TR pesticide name «-BHC B-BHC vy-BHC p,p'-DDE  p,p’-DDD  p,p'-DDT
2% 575 [ wg/ (kg + d) Jreference dose 8.0 0.5 0.3 / / 0.5
FOERPR A F [ mg/ (kg + d) ] cancer slope factor 6.3 1.8 1.3 0.34 0.24 0.34

2 iR 50

2.1 BHCs 70 DDTs {95 87k FFfh 8] = 5

72 7 2005 — 2007 AETE B AR U AR A IR
X 3 YRR 68 A28 357K 7™ il 15 ) BHCs il
DDTs 5k 8 5 3 [l AP 44, DU2S HR 28 8 25
#1251 BHCs 1y 5% B Y [ 40wl Rk i ~ 1. 53
pe/kg(WEE, TR KK H ~0.830 png/kg Ak
H~1.21 pg/kg  AKKH ~4.02 wg/kg; DDTs ff)
FREBIERE 5350 0. 184 ~66. 9 pg/kg AR ~
2.87 ng/kg.8.04 ~126 pug/kg.0.891 ~310 pg/
kg, DDTs (1) 5% B 7K F- Lt BHCs /&5 1 ~2 >4
9 ,64% 1) D12 83 % [1UFE 163 % [1BESS 37% 1Y
125 1) BHCs 5% 8 Ik T4 il fR, 3x 5 BHCs [t
DDTs j R =5 58— 50, AR AR S W X 40
K= A HLE A 2575 YL LA DDTs by = 515 Ye bl
5, DDTs (1475 4% [a] B 7R 2 A SCHITF 5T 3 05

Vo) A A 25 W 4 X 28 55 K 7 i BHCs 1 DDTs
HFR S AE RN R AP — B 225, R 2 vl L, A

SR 5k B o e SR U, DRI SRR AR,
SR AR R RIS ) 4 SR AR
Ao KA 4 FRXGE DL, 4l | TR st M AE A S 0
HF R MERRFREE DL, 48k 005 o 4 15 53R 4 DL
2o 3 FhMETR 77 5H UL 2E BHCs 1y 3 {H AR I, 1E
0.352 ~0.407 pg/kg Z [A], 111 & A SR A 1 1%
WE4HEAE BHCs AR, #9{H 8 0. 145 png/kg,
URIEG D252 BHCs {5 Y B i TR A
D1Z&K . DDTs 5% B B {E i R 2/ IMKIOA - 4i
a7 NS S el SR € SO e Sy = 0/ S
i EEE AR BRI SRS, IR AR A RN E
RS 15 e p AR 3R 84l , At ) R Aof
DUZEPEK AR A R/INR P - A IEAL G > 4t > 542
T DL > FEHETEAGAF ™ o VRIS L 6K SR 1Y
4% DDTs 75 &5 (e , B 7K i i TR A 5 41
R4 IR 445 DDTs 5 &z, DU2ERhE] DDTs (1)
Gy B WL R A M 2 SR AR A i
FLYs DDTs 5% B B {EAH T (22 4,21, 3 pg/
kg) , SR AHER IR 11 (6. 04,5. 87 pg/kg) f7
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FER 5 2257 (P <0.01) o A HLAAZY sk
FRAE , AR 5 S8 B 5 W A A R P e R 1Y
BN R BRI A L S RS R
i HAT W] A A G s A AL RARIE 5 A
PIRRII 23 A 5 , AR NG & Bl = i 5 ' e A
PR, VIR AL AR, S EORTR AL IR A AL
WA R O SR, TR
(88 AT 1) DDTs & A7 AE M 25 (19 22 57 (P <
0.01), ) DDTs i X{H (48. 5 ng/kg) /EUF

(1.22 ng/kg) 19 37 4, SEEM i & 4 (4. 10% )
FLAR(0.96% ) A7 AEAH G B L B R B £ 1Y
fB& &= mh 1. 7% .3. 1% .3. 4% , BHCs fiI
DDTs 5k F # J8 4K U 3 5, DDTs 246 73 51
41.6.72.3 176 wg/kg; fifi Fl K28 8 1Y g 5 5 AH
i AHOR B # ) DDTs 5B OB 2.4 45, BR 1
P AR 6 T A W i AL R 22 531 o1, i ] RE
ENIR AR FREE T ANEREE R R A

R2 HFABRESEERARMEZFKTRPNAAANBEHEINZERE

Tab.2 BHCs and DDTs residues in different species of commercial aquatic products

in Mindong ecological monitoring zone

peg/kg, wet weight

ik e R 8 BHCs DDTs
species sample number U [ range #J{H mean 74 [l range #J{H mean
JER RIS T Ruditapes philippin 2 nd ~ 0. 804 0.407 3.50 ~8. 24 5.87
N Yl Tegillarca granosa 6 nd ~0.908 0.402 2.05~15.8 6. 04
W 2 ) _
i g5 Saccostrea cucullata 6 nd ~0.822 0.145 0.635 ~66.9 21.30
bivalve 4515 Sinonovacula constricta 1 nd ~0. 604 0.352 3.49 ~65.8 22.40
411 total 25 nd ~1.530 0.298 0.184 ~66.9 14.. 80
JLANIERTER Litopenaeus vannamei 6 nd nd nd ~1.45 0.906
A2 (IF) W A XHIR Parapenaeopsis hardwickii 4 nd ~0.830 0.215 0.615~2.87 1.41
crustacean ( shrimp) ~ JJZUBHT X HF Metapwnaeus ensis 2 nd nd 0.351 ~2.80 1.58
41t total 12 nd ~0. 830 0. 0845 nd ~2.87 1.22
ey , HE2% 1 Scylla serata 5 nd ~1.210 0. 564 12.5~69.0 43.70
TRE(R) A8 =t 1% Portunus trituberculatus 3 nd nd 8.04 ~126 48.50
crustacean( crab) &1 total 8 nd ~1.210 0.359 8.04 ~126 45.40
N 4l £ Johnius belengerii 2 nd nd 5.19 ~36.4 20. 80
2 [E 21 £ Sciaenops ocellatus 2 nd nd 19.0 ~54.2 36. 60
fii Nibea miichthioides 5 nd ~2.350 0.478 0.891 ~ 100 46.10
0k fifi Lateolabras japnicus 4 nd ~0.775 0.251 12.2 ~ 144 72.30
o HLA Pagrosomus major 1 0. 620 0.620 95.8 95. 80
fish Helihi 0, Nibea albiflora 1 0.816 0.816 185 185
fif§itt1 Mugil cephalus 1 0.836 0.836 240 240
KB Larimichthys crocea 7 0.471 ~4.020 1.680 68.0 ~310 176
AT total 23 nd ~4.020 0.800 0.891 ~310 104

TEond oRAG Y 53R 2 3 3 TN, A 2 4 AR I R — 1350

Notes ;: nd-undetected ; the values reported in Table 2 &3 were average value,and 50% of detection limit were used for those undetected samples.

2.2 BHCs #1 DDTs 3% B X i 43

K2 IR, Y R i 1 X 4i i DDTs (1) 5% B =
P{E R (323 ne/kg) , 20l 4 T AR
1.5 45 2. 4 YD 3RHE A8 TS Y XTIR DDTs 5%
BRI EAE (1. 40,1. 39 ng/kg) , & AR 1Y
1.6 ff; Uik g X K ¢ 8 DDTs (19 5% B & 29 {H
i (242 pg/kg) e =ARE I 1.5 5 AR TR
2.9 15, UhsRHETR X 2257 K™ A (1) DDTs 5% B 7K
P A TR T A =R X n] BE S %K Y
MR AT SR, AN PR K SR O AR B
s BV AL BRI , AR =#5
B RIAR TP B P, AR5 37 km, 75 11 584X

1.76 km, SRS PR KRS R 11 22, 5%
Wl fE AR iz R B V57 e ) AR BRI, in T
15 Y A 0 e R D O E FH o ) AR T
Fe AR IR X 22 557K 77 i BHCs H AL THAR &
HACE, K2 R RIAYE
2.3 BHCs #1 DDTs 3% By E RISk

F3 T 2005 - 2007 AR ) 2R A A R
5 X 28 % K 77 i BHCs fl DDTs %% B K F-, I
J5 MRAFNEESL Y DDTs % i 4 brid] 2 -T2 3%,
250 DDTs & it Fh i 4k, 251 DDTs & &
ST TR, DIRAE R BR A 45 X IR R R o
S AR BR RIS A TSR AN B 3 T, 4
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KoopE

S ¢

34 %

POL It o i = N TN =<0 T O o = P
2005 —2007 4[] 75 ¥y e A2 2 W48 X 28 55 K ™ b
i) DDTs % B8 S A4 7K SF-4F B 8] G W 3 22 55 (P >
0.05) , KA T FEHHE, 2005 —2007 4F [ 4R 1Y 5
AW X B K 7™ f (%) BHCs 5% B8 A7 /N i I
Bl A TEACHARL, A T3 2 09 MR 5T
PRI o) A A AV R M4 X BR B A Jo i BHCs
1 DDTs 5% £ i/ 3] 2 40 09 WA 5%, AT e XoF
PR CTT SEBFSE PR AN 2, 2002 AF 4 HE 48 77 5E
DU 2 5% B Ao 45 SR Wl o) 2R 0 2 X5 DL RS
BHCs 5k B4 & A A f 4, DDTs 5% B4 74 75 2. 8 ~
6.1 pe/kg Z W, FHMH 4.6 pg/kg™ , 2005 -
2007 4F[f] 7 W AR A W9 X% DL 2% BHC 5% B2
AT ARKM ~1.53 wg/kg Z 18], A /NS
DDTs 5% B4 & 7F 0. 184 ~66. 9 pg/kg Z 0], #{H
14.8 pg/kg, 5 2002 4 B BT, BRI
IS T T 355 79 R O WU, A A B A 45 4R £ 2003 —
2005 4F ) 7R Wi ¥ 4 W5 /K DDTs & & 4 1991 —
1993 4E[ 5. 54 15, AR fb a2k 25 /N I R B
A A S B TR W VT R AR S 1998 4F |

2001 4 2003 4E DDTs [ 4F 5 4 143 5y 23. 9
png/kg. 60.6 pg/kg .69.3 wg/kg, FFrla)A B K
TR

300 4 2% Shacheng harbour
2501 ®#ET¥ Funing bay
Eo B =#B¥ Sandu bay
S £ 2000
-
~ 15 L
i
2 100f
2
50 +
0J[hh1rﬂnﬁ
ZR0% PIE N Ry
S.constricta  shrimp P.crocea
2 BRBEESEEREZFK=M

miE sk EEXE S
P 2 &1 3 xRy DDTs (#9581 ik R B 1710,

Fig.2 DDTs residues comparison for commercial
aquatic products at 3 areas in Mindong
ecological monitoring zone
The DDTs residue for prawn was 1/10 of the value showed in

Fig. 2 &3.

£3 ARBEESKEREFAFERAAAAMEHENEBENEIRES

Tab.3 Residues of BHCs and DDTs for commercial aquatic products in

Mindong ecological monitoring zone by year

peg/kg wet weight

ik WH 2005 2006 2007 £t total
species item BHCs DDTs BHCs DDTs BHCs DDTs BHCs DDTs
ES JiF range  nd~0.656 0.635~45.4 nd~0.636 6.81~21.8 nd~1.53 3.38~66.9 nd~1.53 0.184~66.9
shellfish H4J{H mean 0. 0687 13.5 0.114 13.1 0.816 18.3 0.298 14.8
S22 (IF) 715 [ range nd nd ~1.45 nd 0.351~2.80 nd~0.830 0.615~2.87 nd~0.830 nd~2.87
crustacean ( shrimp ) (& mean nd 0.800 nd 1.51 0.215 1.41 0.0845 1.22
A2 () JGH range nd ~0.818 8.04~67.0 nd~0.794 12.5~126 nd~1.21 44.1~69.5 nd~1.21 8.04 ~126
crustacean ( crab) 1 mean 0.279 28.8 0.271 54.8 0.610 56.6 0.359 45.4
12k JUH range nd~1.63 0.891~310 nd~2.82 28.2~282 nd ~4.02 5.19 ~240 nd ~4.02 0.891 ~310
fish Py mean  0.363 116 1.40 103 0.791 93.3 0.800 104
207 5 2005 . _ .
m 2006 2-3 BHCS *u DDTS ﬁﬁmmﬁmﬁg*ﬂwgﬂﬁk
o 200+ = 2007
9 HAE
Py : - N,
Z 2 150 BHCs HE A PR 358 1) I 18] 1, o () -BHC/
~ ©
Tﬂé Lol BHCs 1Y L {EBE AR ; 2R 587 5 5 19 p, p’-DDT/
b B .
5 DDTs [ {8 5 & # £ ¥ ) DDTs {7 7€ /) ] fiE
A 50} 2] » N s
’_ﬂ PENTR M AR U R A M X A K R o
. — T BHCs (R L) 8-BHC 2y £, 45 [l 43 S # PR 43
N . R ’ PN
Bt ) e ‘ AFEAIED
S.constricta  shrimp P.crocea AR K E /MK IR A 8-BHC 47. 6% , 3-BHC

3 BRBRESEEREFKTRSP
HRRAEENFRER

Fig.3 Residues of DDTs for commercial aquatic products

in Mindong ecological monitoring zone by year

19.8% .a-BHC 18.1% .y-BHC 14.6% , /R %X
BT AT BHCs 15 444 A . DDTs [a] /) 544 {4
AR 4, DDTs [m] 73 544 1A 1 73 4 i {8 p,
p'-DDT 36.3% >p,p'-DDE 29.6% > p,p'-DDD
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28.9% >0, p'-DDT 6. 34% , Ik p,p’-DDT 51}
#p,p'-DDT H 4 B BMEH A5 49.1% > D12k
43.8% > WF2 35. 9% > M2 16. 4% ;20% (i) I
% 30.4% [{ifa2% p,p’-DDT/DDTs >0. 5, 3433
fif p,p'-DDT B 43 4 B , 4 - V0 22 s 4 50 A

x4 BRBRESEEREFK"R

WRAME(B3 B L) 4l 72. 7% AT B
2 H I (B15 W) 4l 67. 7% U0 12 AR
M3k A (BS 37 ) LA EERTIF 65. 0% , 4 1k
AN M 42 X Ry 0 30 31 A T 9 DDTs {5 G It
FA

i) 7 156 [B 52 S A (A B A B L 451

Tab.4 DDTs congeners’ component ratios for commercial aquatic products in Mindong ecological monitoring zone

ik HiH Y AE (% ) ratio
species item pp'-DDE/DDTs pp'-DDD/DDTs op'-DDT/DDTs pp'-DDT/DDTs
PIE:S {0 [#] range 8.86 ~36.4 16.3 ~51.4 0.436 ~28.1 1.06 ~72.7
shellfish #{ mean 17.0 34.0 8.65 43.8
B 2535 (F) Jii Bl range 11.1 ~100 0~48.4 0~23.7 0~65.0
crustacean ( shrimp ) 4l mean 40.2 21.1 2.87 35.9
F 28 (1) Jti ¥l range 40.9 ~74.3 0~50.3 0~49.4 0~32.1
crustacean ( crab) {4 mean 47.5 31.9 6.69 16. 4
S {0 [#] range 8.29 ~38.5 2.67 ~40.7 0~32.7 0~61.3
fish #J{H mean 13.5 28.8 7.13 49.1
21 total 0 [ range 8.29 ~ 100 0~51.4 0~49.4 0~72.7
#J{H mean 29.6 28.9 6.34 36.3

2005 — 2007 4[] A< Uy e AR A W IX 42 9% K
77 ) DDTs 5% B 7K P45 2002 4FE i, IF R WA T
R P 3, 3508 4 T PR R A 4 R T AR W 2 R
L 4 25 PRI % L T 2 %2 B8 op G s 5k B
i) DDTs HHT B, 1 AF 15 g s K Tk AFREE
S #T Y DDTs {5 4L i, | N A2l 5 =
SN (dicofol ) i AT 3610 ) = 4 R i
AT T R A HLE AR, B RTBs 2 K
(CBFEFRED) )iz 0 H TR . 2004 43 A 55
W1, 3R 73 %0 (0T TR o A Ry v AR P T = SR
B AR 7, T B ) = SR W ™ & DDTs 2% it
14% L) b, FhdE X p = SR 2 1 #9 DDTs
A I AR AR T /K BREE b 1 7 i DDTs 4 A
BRI e s Ak, HET S DDTs B A0 B 1 4
APAEA ) T A e T I R R T A 1
B W LS B3 Ml IR ] 82 TR A2 7K 4 DDTs
75 L U8
2.4 3318 BHCs #1 DDTs B9% Bk EHIEL &

325 51 T AT AE Y [ NSNS 3 e A
BHCs Fl DDTs 5% 8 /K- WF o2 %k, 5 E NI
V) M D R b, T AR Y R A S M XL
2% BHCs $J{H 0. 298 ng/kg, (KT ) AR, ik
THTILHT 7 5 28 BHCs YK 0. 084 5 pg/kg, W
B TR AR T IR G (IG F WLy i s 2k
BHCs ¥1H 0. 359 wg/kg, m T RIEE, KT HII

A T HT LT R 5 128 BHCs J4{H 0. 800 pg/
kg, 5 TR RYINE AR T WL . AR AT
AR IRAE X DL 2K DDTs ¥{H 14. 8 pg/ke, & T
JUAR U, G A T W VLU MR 2% DDTs (i
0.122 pg/ke, FIET AT VRUI {5 T 97T
1T 825 DDTs #){H 45. 4 pg/kg 125 DDTs 1
H 104 pg/kg, & TR FBLAT A, IR T
DI AR UT AR S MR AR X 2 55 7K 7™ i v BHCs
AT E A R B AR, T DDTs J&
HEEIKOF- o 5 A Ml DX TR S8 1) I A R L3
) ZR 9 A A MR X 8 B /K 7 i vf BHCs % AL
T E S B AR OK -, T DDTs & &, BR D12
AR TR KL Z A, Y T A e it s —
MR

3 MEPEH

3.1 IR

R AR Y 2 45 A TR 25 2R R K™ i Y
BHCs .DDTs [175 245 8051 T3 6, [ 7R Y7 4E
AW X 2355 K 77 i i) BHCs ¥5 e 48 503 /N T
0.5, 4% BHCs [1)75 4L, BL45 5t M 55 — A~
T 156, B 6] R VA 2 M4 DX 3 G B 2 1) BHC s
FiA o 24% 1) D12 K 22 %) DDTs 175 4% ;24% 1)
D122 %) DDTs fyi5 4%, Ho, 454% 16. 7% 405
16.7% JRllf 33.3% JEA IS T 50% ;52% [ 1
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34 %

RE %3] DDTs fiyi5 4, Horr, 4% 66. 7% L1
66.7% i 16. 7% . WFA 75 Je 45 Bdy /N T
0.5, & % %] DDTs {5 4, 12. 5% KB K,
4.17% {02552 ) DDTs ()75 4%;87. 5% R |

x5 EMSMNERSEBIEEFEEY NN GERE

cAEHLE

91.6% a2k . 52 3] DDTs py75 5%, 45K K,
B AR 5 X 28 K R R 22 51
DDTs {9755 , AFHIEFT BT Hll R 5 22H

Tab.5 BHCs and DDTs residues of marine organisms in other areas of China and other countries

b " S = -
G301 ﬁb'c JLESER ) BHCs DDTs 27 CHR
s€a arca species year reference
R shrimp 0.07 10.2
K Daya Bay %24 crab 2003 0.16 £0.07 56.6 £24.9 [19]
#2) fish 0.30 £0.18 57.1+52.9
HFZ& shrimp 0.23 16.8
I Deep Bay K crab 2004 0.60 111.35 [20]
2 fish 0.08 ~1.85(0.41) 1.84 ~287(124)
IR 51§ Guangdong coast #H45 shellfish 2003 —2005 nd ~1.21(0.46) 0.11 ~76.3(9.61) [10]
W 2 bivalve 1.2 ~14.3(5.1) 3.3~82.1(52.9)
2 shrim 0.5~4.7(2.47 nd ~56.8(21.1
WHTLHS /7 Zhejiang coast %ﬁ P 1998 —2003 (2.47) (21.1) (9]
1% crab nd ~11.5(4.27) nd ~91.8(20.9)
#2 fish nd ~71.5(6.4) 1.0 ~326(37.3)
ik Hong Kong 12 fish 1999 <0.1~15 3.9~26 [8]
W2 bivalve 1999 0.17 ~65.7(0.98)  0.32 ~18.8(3.13) [27]
5 [E Korea e
a2 fish 1997 —2001  0.38 ~2.08(0.94)  1.25~27.0(8.96) [8]
IH4: 11174 San Francisco Bay 1112 fish 1997 ~ 4.9 ~69.27 [8]
7 B >4+ Sri Lank 2 fish 2001 0.09 ~0.27 1.3 ~120 [8]
152 S 4THF 2 Egyptian Red Sea coast X7 12K bivalve 2000 16.2 ~183(54.9) 125 ~772(412) [28]
MHKCH| T Australia f12 fish 1992 =1993  <0.01 ~2.1(0.034)  0.14 ~230(22) [7]
W2 bivalve nd ~1.53(0.298)  0.184 ~66.9(14.8)
o ) R4 shrimp nd ~0.830(0.0845)  nd~2.87(1.22)
[iE] 7R #i 2 Mindong coast . 2005 —2007 AHFF
f#2% crab nd~1.21(0.359)  8.04 ~126(45.4) o
in this study
12 fish nd ~4.02(0.0800)  0.891 ~310(104)

®6 BRGFESEEREFKTRANN/STIERRNGTEEN

Tab.6 BHCs and DDTs contamination index in commercial aquatic products in Mindong ecological monitoring zone

Rk HiH P;<0.5 0.5<P;<1.0 P;>1.0
species item P; % P; P; %
g BHCs 0~0.076 5 100 / 0 / 0
shellfish DDTs 0.063 5 ~0.350 24 0.581 ~0.824 24 1.09 ~6.09 52
1552 (HF) BHCs 0~0.0415 100 / /
crustacean ( shrimp ) DDTs 0~0.287 100 / /
IS5 (M) BHCs 0~0.0605 100 / / 0
crustacean ( crab ) DDTs / 0 0.804 12.5 1.28 ~12.6 87.5
S BHCs 0~0.201 100 / 0 / 0
fish DDTs 0.089 1 4.17 0.519 4.17 1.22~31.0 91.6
A1t BHCs 0~0.201 100 / 0 / 0
total DDTs 0~0.350 27.9 0.581 ~0.824 11.8 1.09 ~31.0 60.3

3.2 FRRENST

T B ER A3 B G AN XA T K oS
NN VT 1A e K B B PR o AR IR A A IR AR T
FRAESIRIEX 3 YCRH T 68 25K )™ dh i3

) BHCs 1 DDTs 4% B & 3t [l 73 5] 9 R At ~
4.02 pg/kg FMARKLH ~310 pg/ke, 75 4 K H 1Y
JOZ EOK T b B 2 b fEER R ITF H A |
DR 25 A A I A DR ) B R A B B
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Fx7T FHHOERMHXK=RAISNA
HHBNRAZERE
Tab.7 Maximum residual limits for BHCs and DDTs of
aquatic products in some countries and areas

FRHR B B (pe/kg)

: % ;

% VRLs S50k

country reference

BHCs DDTs
H1[E China 2 000 1 000 [29]
HAHIF Australia 10 1 000 [30]
LA oy i
E@ézlﬁ"un%/\ Y 5 000 130]
Zhi4x CAC

R EU 300 1 000 [30]
iifi [ Korea 2 000 5 000 [30]
H 7 Japan 1 000 3000 [30]
£ [E America / 5 000 [30]

3.3 ANFERREEM

2005 — 2007 4F: ] Z U 7 AR S M IX 8 5% K
=4 i @-BHC , B-BHC , y-BHC , p, p'-DDT [ £
fil XU HE 50 ERI A F 2.1 x107° ~0.17 Z [a] (£
8) ,¥/NF 1;0-BHC .3-BHC .y-BHC .p,p'-DDE
p,p'-DDD p,p'-DDT [ 305m XU K5 48 %% CRI {E7E
2.2x107% ~2.9 x107° Z[a],6 Fhfe 251 s CRI
EAE1.2x107° ~5.8 x 10 °JEE N (F£9) , /)
FLO X107 [F UL, [ ARV 1 A A5 M98 IX 42 5 K

7 hniE 95 R A BHCs \DDTs F42 fi XUBS: F1 7 1
0 XS hy AT 32 KUK o (BN SRAE 0l 07 R B
p,p'-DDT [ CRI (% , N5 dE s A ATl 1 0
(B7 3437) K#fa CRIE 1.07 x 107" fE [ $ %
PR SR04 o 0 35 8 T IX (BO B i)
Kt CRIH 0.92 x 10 ™ 3223 0] 132 1) S0 K
I s S PR

*8 BRBFESEEREFK™R

i3 78 5% R i XL B 45 48
Tab.8 Exposure risk index of BHCs and DDTs in

commercial aquatic products in Mindong ecological
x107?

JEE N N Y
INININ S

monitoring zone

FhiZ species oa-BHC B-BHC v-BHC  p,p’-DDT
D12& shellfish 0.011 0.177 1.3 22
S (o
e ]:) 0.002 1 0.092 0.056 2.8
crustacean ( shrimp )
AL (iR
FFRR(E) 0.0070  0.46 1.4 19
crustacean ( crab)
2% fish 0.13 0.68 4.7 172

TR 7 K8 TR USHERUN , & IR 2GR EE C WU, KA
A  HA I B — 2R 5

Notes: The mean value of pesticide”’ s concentration C; was used in
calculating risk index,and 50% of the detection limit were used for

those undetected samples reported in tables 7 & 8.

R BERBRESEREXEZFAFTRAPANNGERSBERREIEL

Tab.9 Carcinogenic risk index of BHCs and DDTs in commercial aquatic products

in Mindong ecological monitoring zone x107*
F2 species «-BHC B-BHC v-BHC p,p'-DDE  p,p’-DDD  p,p'-DDT 411 total
D12 shellfish 0.005 7 0.001 6 0.005 0 0.014 0.020 0.037 0.083
i 552K (MR ) crustacean ( shrimp ) 0.001 0 0.000 83 0.000 22 0.002 8 0.001 9 0.004 8 0.012
i 552K (1) crustacean (crab) 0.003 5 0.004 2 0.005 3 0.091 0.043 0.032 0.18
1425 fish 0.065 0.006 2 0.018 0.078 0.12 0.29 0.58

K i NS il A AL S AR 25 BHCs Al
DDTs i 2RI Z —,2000 4 [H Jm RE &
RAFREBF RN, FEAY Rk . 2 W AW
KPER KRB R, b EERMOK R EY
A BHCs .DDTs %) Ll 3 55 /55 , 43501 7 e 4 A 5 1Y
46.2% .33.5% ", F%[E 1983 4%k || BHCs #l
DDTs 7 4% Ml Hr i) fift I LA &, 7K 7 i o BHCs |
DDTs [ 5% i R 2k T [, {HiZ 4k , DDTs 754t
OIS ) 5 B A I 0 S A T e U A
ARG R 5 R 1Y) B il 2 A [r) U 25 40
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Residue and risk assessment of BHCs and DDTs for commercial aquatic
products in Mindong ecological monitoring area, Fujian East Coast, China

YE Mei” , RUAN lJin-shan, ZHONG Shuo-liang, DONG Li-ming,
LUO Dong-lian, YU Ying, LI Xiu-zhu
( Fisheries Research Institute of Fujian ,Xiamen 361012 ,China)

Abstract: During the summers of years 2005,2006 and 2007 ,68 species of commercial aquatic products
were collected from Mindong ecological monitoring area, Fujian east coast,P. R of China,and the residues of
hexachlorobenzene ( BHCs ) and dichloro-diphenyl-trichloroethane ( DDTs ) were quantified by gas
chromatography. The residues levels, distribution patterns and compositions of BHCs and DDTs, as well as
the pollution status and the risk to human health were also evaluated and discussed. The results showed that,
the residues of BHCs in shell-fish, shrimps, crabs and fishes ranged from undetected to 1. 53 pg/kg,
undetected to 0. 830 pg/kg, undetected to 1. 21 g /kg, undetected to 4. 02 pg/kg, in wet weight
respectively ; and the residues of DDTs ranged from 0. 184 to 66.9 ug/kg,undetected to 2. 87 pg/kg,8. 04
to 126 wg/kg,0.891 to 310 pg/kg,in wet weight respectively. BHCs pollution index was below 0. 5, which
indicated that commercial aquatic products along Mindong ecological monitoring area had not been polluted
by BHCs. 71. 2% of tested samples with the DDTs pollution index range from 0. 581 to 31. 0, which
indicated they had been more or less polluted by DDTs. BHCs levels in organisms from Mindong ecological
monitoring area were lower compared with those reported in other sea waters at home and abroad. DDTs
residues were in the middle levels compared with those reported in domestic adjacent waters and were
relatively higher compared with those reported in Asia-Pacific region waters. The average ratios of p,p’-
DDT/DDTs in shellfishes and fishes were 43.8% and 49. 1% respectively. High percentage of p,p’-DDT
content may suggest that some contaminants such as DDTs had input into the Mindong ecological monitoring
area in recent years. The residues levels of BHCs and DDTs were below the Maximum Residual Limits
published by the European Union, USA and Japan; and met the sea food safety index set by Chinese
government. The risk of organochlorine pesticides to human health was assessed according to RfD ( reference
dose) ,and cancer slope factor suggested by EPA (US EPA,2000). The analyzing of ERI ( exposure risk
index ) and CRI( carcinogenic risk index ) indicated that the exposure risk and carcinogenic potential arising
from the exposure to BHCs and DDTs due to the consumption of aquatic product in Mindong ecological
monitoring zone were within acceptable ranges.

Key words: aquatic product; BHCs; DDTs; risk assessment; Mindong ecological monitoring area
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