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Abstract: Concentrations of representative organochlorines ( OCs) , including organochlorine pesticides ( OCPs) and polychlorinated
biphenyls (PCBs) in a batch of farmed mandarin fish from a cultivation pond in Wujiang City, Jiangsu Province, were determined with
GC-ECD. Meanwhile, a preliminary human health risk assessment was conducted. Results showed that, the concentrations of
dichlorodiphenylirichloroethanes ( DDTs ), hexachlorocyclohexanes ( HCHs ), hexachlorobenzene ( HCB) and PCBs in the farmed
mandarin fish were in the range of 1. 3-4. 57 ng/g, 0. 13-1. 24 ng/g, 0.07-0. 44 ng/g and 0-5. 22 ng/g, respectively, with an average
value of 2.96, 0.40, 1.27 and 0.7 ng/g, respectively. These values were far below the corresponding residue limits set by China’s
Ministry of Health and the U. S. Food and Drug Administration, and at the low end of the global pollution bar. Referring to the
reference values given by USEPA Integrated Risk Information System, calculated non-carcinogenic hazard ratios (HRs) of DDTs, HCB
and PCBs were all <1 and carcinogenic HRs of DDTs, HCHs, HCB and PCBs were all > 1. The results indicated that DDTs, HCHs
and HCB in farmed mandarin fish did not have negative human health influence, but existed potential carcinogenic risk to humans.
Compared to rural residents, urban residents were more vulnerable to DDTs, HCHs, HCB and PCBs threats.
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,2003
71% ;
7 4
(OCPs) .
s (DDTs) .
(HCHs) o ,
, (0Cs)
0Cs'®. 0CPs
(PCBs)
(POPS) N )
3 0Cs, ( )
0Cs 90% e
’ OCS
, 0OCs N
[8~12]
0Cs [5,13,14]
GC-MS
GC-ECD
OCPs PCBs 0OCs s
DDTs, HCHs , HCB PCBs
(‘hazard ratio, HR) ,
s 0OCs
1
1.1
( TEDIA,
HPLC ) (TEDIA,HPLC ); (
, y:15  OCPs

(AccuStandard, ISO-6468-PEST ) ; 19
( AccuStandard , AE-0042) .

PCBs

( ,LGJ-10) ;
(ANGYU) ; (
,SXT-06) ; (GPC,LC Tech GmbH) ;
( , Anke TDL80-2B);

Florisil ( Supelco-L.C-18, 57100-U ) ;
(GC, Agilent 5890 ) ; (MS, Agilent 5973)
; (ECD).
. , (220%C ,4 h);
24 h,
24 h,
1.2
2000 1,
9 1
-20%C
1
Table 1 Basic characteristics of mandarin fish samples
/em /g /% /%
1 26 443 77.2 2.1
2 23.8 414 76.0 2.0
3 27.5 538 78. 4 1.7
4 26.5 693 78.9 1.3
5 30 575 77.0 2.3
6 28 400 78.0 2.6
7 25 395 77.6 1.6
8 27.6 540 77.6 2.1
9 285 535 77.6 2.2
27.0 503.7 77.6 1.99
1. 88 99. 18 0.83 0.40
, , 48 h
2
, 3¢, 100 mL
( 1:1) 16 h,
60°C. ,
CB53 CB200,
, , 2 000
4 mL, 3 mL
, I mL. 5 mL
5 mL Florisil

’
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, 0Cs (‘hazard ratio, HR) 0Cs
, [17] )
( 9:1) ,
1 mL. 5 mL , 3, HR - Average daily exposure
GC 100 pL, Oral RfD
CB189, ,HR ; Average daily exposure
1.3 cpge (kged) '
0Cs. Average daily exposure = Fish consumption X
( Scan) Contaminant concentration

Agilent HP-5 + HT-5(45 m x300 pm x0.22 pm) ;

( ) 10 psi; 80<C (
1.35 min), 40 C/min 195°C (
1 min) , 1 C/min 210C ,
40 C/min 300°C ( 2 min) ;
260°C  360°C;
I pL. 6 OCPs: DDTs

(o,p’-DDE, p,p'-DDE, o,p’-DDD, p,p’-DDD, o,p’-
DDT, p, p’-DDT) . HCHs ( a-, B-, y-, 8-HCH) .
HCB, (PCA) . ( Aldrin) |
(Endosulfan [ , Endosulfan II ) ;19 PCBs

CB18, CB28, CB31, CB44, CB52, CB53, CBI101,
CB118, CB138, CB146, CB149, CB153, CB170,
CB180,CB183,CB189,CB194,CB200,CB209.

0OCs. : Agilent HP-5 + HT-5 (45
m x 300 pm x0.22 pm) ; ( ) 10
psi; 80<C ( 2 min), 20 °C/min
150°C, 4°C /min
190°C , 1°C /min 210C, 2
°C /min 230C, 30 °C/min
300C , ( 4 min) ; 1 pL;
260°C ; 310C.
( ). OCPs 70.1% ~79.1%
PCBs 68.8% ~78.2%.HCB  PCA
0.01 ng/g, OCPs PCBs
0.04 ng/g.
1.4

» [15]

, Fish consumption
,g- (kg-d) ~!'; Contaminant concentration
,ng-g ';Oral RID s
pge (kg-d) "

Average daily exposure

HR =

Benchmark concentration

, Benchmark concentration

pe- (kg-d) '

Benchmark concentration =

Rish x Body weight

Fish consumption X Slope factor

, Benchmark concentration s
pg- (kg-d) ~';Fish consumption s
g; Slope factor ,kg-d-mg~';Body weight
,60 kg;Risk ,107°°.
s Risk
10°°
e 0Cs
HR>1
[19]
s HR >1 s
2
2.1 0Cs
0Cs 2
2.1.1 DDTs
2 , DDTs
1.30 ~4.57 ng/g( : )
2.96 ng/g. , (

) N ( )
0 DDTs
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38.25, 62. 11, 18.17, 11.24 ng/g, 32.44 0.78 ~23, 7.02, 14.4 ~77.4, 0.5 ~25, 0.09 ~
ng/g; N 2 RN N 6.91 2.39 ~8.37 ng/¢g. ,
[25] [26] [27] [28] DDTs
DDTs 1.1 ~127, 1.95 ~58.43 R
2 0Cs ( )"/ ngeg”!
Table 2 Contents of OCs in farmed mandarin fish (wet wt. )/ng-g ™'
DDTs HCHs HCB PCA Aldrin Endosulfan > OCPs > PCBs > 0Cs
1 2.90 0.23 1.10 0.91 0.09 N.D. 5.23 N.D. 5.23
2 2.91 0.31 1. 10 0.82 0.11 N.D. 5.25 N. D. 5.25
3 1.72 0.76 1.13 0.62 0.89 N. D. 5.12 N.D. 5.12
4 1.30 0.17 0.63 0.38 N. D. N. D. 2.48 0.37 2.85
5 4.55 1.24 1.82 1. 67 N.D. N.D. 9.28 5.22 14.5
6 2.63 0.43 1.55 0.77 0.25 0.07 5.70 0. 69 6.39
7 2.00 0.28 1.00 0.63 0.15 N. D. 4. 06 N. D. 4.06
8 4.02 0.13 1. 66 0. 80 0.09 0.10 6. 80 0.10 6.90
9 4.57 0. 04 1. 41 0.63 0.09 0.08 6. 82 N.D. 6.82
2.96 0.40 1.27 0. 80 0.19 0.03 5.64 0.71 6.35
1.20 0.38 0.37 0.36 0.27 0. 04 1.91 1.71 3.32
1)N.D. 0Cs ;OCs OCPs PCBs
[29] [30] [30]
DDTs 0.5 mg/kg PCBs 2.0 mg/kg.
5.0 mg/kg. DDTs PCBs ,
2.1.2 HCHs HCB 2.2
2 R HCHs
HCB 0.04 ~1.24 ng/g 0.63 ~
1.82 ng/g, 0.40 1.27 ng/g. . 2008
(23] [24] [25) [26] [31]
HCHs HCB 0.13~2.6 121.54 ¢ 93.43 g.
ng/g 0.31 ~3.2 ng/g.0.960 ng/g 0.964 ng/g. 0Cs
0.08 ~0.43 ng/g 0.07 ~0.19 ng/g.0.01 ~0.22 0Cs , s
ng/g 0.01 ~0.32 ng/g. , 3.
HCHs , HCB 3
Table 3 Calculated benchmark concentrations based on carcinogenic risk
2 ’ /g (kg-d) 7!
[29]
Y HCHs 7 /g (kg=d) ™' /kg-d-mg ™!
0.1 mg/kg, (301 DDTs 0.50 0.34 0.0015  0.0019
HCB 0.3 mg/kg. HCHs 1.8 0. 000 27 0. 000 36
HCB 0. 80 1.6 0. 000 31 0. 000 40
HCHs HCB PCBs 0.02 2.0 0. 000 25 0. 000 32
2.1.3 PCBs
2 . PCBs . 2
0~5.22 ng/g, 0.71 ng/g. , >1,
, PCBs 2 ;
(0.39 ~3.4 ng/g) , 126] 2 >1,
(0.012 ~ 0.61 ng/g), 24 (9.58

ng/g) 2 (5.14 ~9.16 ng/¢g).
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[33]
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Fig.1 Hazard ratios based on the average concentrations of OCs in mandarin fish
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Fig.2 Hazard ratios based on the maximum concentrations of OCs in mandarin fish
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