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4  6532003~2005 1991~1993

1.00 mL 6 7

Agilent HP 6890 N DB-1701 
30 m 0.32 mm

0.25 m 63Ni
70 kPa 1.0 L
220 250 150 

1 min 25 /min 180 5 min
5 /min 220 9 min

BHCs
-BHC -BHC -BHC -BHC DDTs o

p-DDT p p -DDT p p -DDD p p -DDE

1
S1 S2 S3 S4 S5 S6

S7 S8 S9 S10 .
Fig.1 Sampling sites along oast of Guangdong

S1 Guangao Bay S2 Jiazi fish port S3 Changsha bay S4 Dapeng 
Bay S5 Shenzhen Bay S6 Zhuhai Bay S7 Zhenhai Bay S8 Mawei 
Bay S9 Bohe Bay S10 Zhanjiang Harbour.

HP

3 BHCs DDTs
5 10 13g 2 10 12g 0.01 ng•g 1

0.04 ng•g 1 -BHC o p-DDT
1 g•kg 1 10 g•kg 1

73.6%~96.8%

0.61%~6.8%

g•kg 1 ng•g 1

2

2.1
2003~2005 10 30

BHCs DDTs
~1.21 g•kg 1 0.11~76.3 g•kg 1

2 000 g•kg 1 1 000 g•kg 1 8

9

BHCs DDTs
20 g•kg 1 10 g•kg 1 10

30 BHCs
DDTs 7 2005

S3 S7 S1
DDTs 5.6 3.9 1.1 1

1 2003~2005
Tab. 1 Contents of BHCs and DDTs in oyster along Guangdong coastal line from 2003 to 2005

g•kg 1 WW

Sampling site Sampling ode
BHCs DDTs

2003 2004 2005 2003 2004 2005
 Guangao Bay S1 1.21 0.59 0.76 9.06 13.3 21.5 

 Jiazi fish port S2 0.24 0.36 0.92 1.94 6.19 15.3 
 Changsha Bay S3 0.80 0.24 0.36 16.0 5.49 76.3 
 Dapeng Bay S4 0.91 0.34 0.41 3.92 4.79 7.77 
 Shenzhen Bay S5 < 0.01 0.06 0.65 0.11 1.71 6.90 

 Zhuhai S6 0.51 0.35 0.49 3.82 4.30 4.49 
 Zhenhai Bay S7 0.50 0.39 0.55 3.34 18.0 48.8 
 Mawei Bay S8 0.40 0.14 0.47 2.95 1.02 0.54 

 Boho fish port S9 0.52 0.15 0.13 5.47 1.40 1.52 
 Zhanjiang harbor S10 0.29 0.33 0.04 1.24 0.64 0.38 

9

Maximum residual limit in some 
ountries

2000   / 
China Sweden
300   / Fran e
500   / German

1000   / China 200   / Fran e
2000~5000  

 / Sweden USA Canada
German Denmark Luxemburg

10

Grade A in Marine Biologi al Quality of China
20 10
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2
Fig.2  Area omparison of BHCs and DDTs in oyster along 

Guangdong oastal line

3
Fig.3  Site omparison of BHCs and DDTs in oyster along 

Guangdong oastal line

2.2
1 2003 2004 2005

BHCs
0.60 ng•g 1 0.30 ng•g 1 0.48 ng•g 1

3
DDTs 4.8 ng•g 1 5.7 ng•g 1

18.4 ng•g 1 3

BHCs DDTs
V

2.3
2003~2005

BHCs
1.8 1.2 DDTs

4 2 2 BHCs

0.85 ng•g 1

3.9 DDTs

0.75 ng•g 1  43 31 3

3

3.1

2 2003~2005 BHCs
0.46 g•kg 1

DDTs 9.61 g•kg 1

BHCs
DDTs
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4  6552003~2005 1991~1993

2
   Tab. 2 Comparison on residues of BHCs and DDTs in bivalve g•kg 1 WW

 
Coastal sea area  Spe ies 

 
Sampling year Sites

BHCs DDTs
Referen e

 Guangdong China Crassostrea rivularis 2003 2005 10 1.21  0.46 0.11 76.3  9.61

 Fujian China  Bivalve 2002 7 < 0.2 1.9 20.7 13.3 11
 Zhejiang China  Bivalve 1998 2003 13 1.2 14.3 5.1 3.3 82.1 52.9 12

 Thailand  Bivalve 1994 1995 21 0.33 0.19 1.3 38 2.4 13
 India  Bivalve 1994 1995 19 1.5 12 5.4 0.93 40 6.2 13

 Philippines  Bivalve 1994 1997 13 0.19 0.13 0.19 4.2 1.6 13
 Korea  Bivalve 1999 68 0.17 65.7 0.98 0.32 18.8 3.13 14
 Egyptian Red Sea oast  Bivalve 2000 11 16.2 183 54.9 125 772 412 15

.
Note Range and average is listed outside and inside the bra ket.

3.2

2003~2005 BHCs
1.8 1.2

1 1991~1993 1

1991~1993 2.0 1.8 1 1

2003~2005 DDTs
4 2 1

1991~1993 1 1991~1993
2.7 1.1 1 1

2
1991~1993 BHCs

1

2003~2005 BHCs

4 4 7
3

DDTs 1991~1993

1

2003~2005 6
8

4
4

5 DDTs
1991~1993 DDTs

2003~2005 1991~1993

S7 S3 S1 DDTs
52 42 5 3

3.3
2003~2005

DDTs 68.7 ng•g 1

1991~1993 5.54 BHCs
3.27 ng•g 1 12 16%

DDTs 108 ng•g 1 12 5.54
BHCs 4.25 ng•g 1 12 16%

DDTs 25.4 ng•g 1 12 3.46
BHCs 2.88 ng•g 1 12 12%

DDTs 50.8 ng•g 1 12
6.3 BHCs 2.33 ng•g 1 12
18% 4

BHCs 2003~2005
1991~1993

DDTs 2003~2005
1991~1993

4
1998 2001 2003

BHCs 5.4 ng•g 1 2.37 ng•g 1

5.2 ng•g 1 DDTs  23.9 ng•g 1

60.6 ng•g 1 69.3 ng•g 1 12

-BHC BHC
DDT DDE DDD

DDE /DDTs
-BHC/BHCs
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4 BHCs DDTs

Fig.4 Trend omparison of BHCs and DDTs ontents

BHC DDT 2-4 2003~2005
-BHC/BHCs 19.6%

12  26% 8

2003~2005 DDE /DDTs

12.8%~39.1% 12 45%~55% 8
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3.4
1983 1984
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DDTs  8 770 t 17
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19 21
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DDT 30 DDTs
BHCs 22
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4

2003~2005
BHCs DDTs

~1.21 g•kg-1 0.11~76.3 g•kg-1

23%
DDTs

BHCs
1991~1993

DDTs
12

BHCs DDTs
/

12
DDE /DDTs 12.8%~39.1% 12
45%~55%

DDT
BHCs DDTs
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Concentrations of BHCs and DDTs in oyster tissues from Guangdong coasts
Comparison between 1991 1993 and 2003 2005

GAN Ju-li JIA Xiao-ping LIN Qin CAI Wen-gui
 Key Laboratory of Fishery E ology Environment Ministry of Agri ulture Key Laboratory of Fishery E ology Environment

Guangdong Provin e South China Sea Fisheries  Resear h Inst i tute Chinese A ademy of Fishery S ien es Guangzhou 
510300 China  

Abstract In every spring during 2003 2005 Jinjiang oysters  Crassostrea rivularis  were olle ted from ten bays 
along oasts of Guangdong provin e China. Thirty adult individuals were fet hed at ea h site every time. All soft 
tissues of the thirty individuals were stripped with stainless knife wrapped in an aluminum foil then transported 
with i e to our laboratory. The tissue samples were pretreated through thaw homogenization ultrasoni  extra tion 
with organi  solvents purifi ation with oil of vitriol dehydration with sodium sulfate olumn hromatograph 
with florsil and alumina vaporing inspissation and so on. Contents of di hloro-diphenyl-tri hloroethane  DDTs  
and hexa hlorobenzene BHCs  in the tissue samples were determined by gas hromatography. The test system 
omposes of HP 6890 N gas hromatograph-meter a HP 7683 B auto-inje tor a DB-1701 apillary olumn 
30 m 0.32 mm 0.25 m and a 63 Ni mi ro ele tri  apture dete tor. The results indi ated that the mean 
ontent of DDTs in tissue samples was 68.7 ng/g in dry weight during 2003 2005 orresponded 5.54 times to 

that during 1991 1993. The annual average of DDTs ontent in reased qui kly from 2003 to 2005 but de reased 
slowly from 1991 to 1993. The DDE /DDTs ratios ranged between 12.8 % and 39 % from 2003 to 2005 and 
were less than those between 45 % and 55 % twelve years ago. The mean ontent of BHCs was 3.27 ng/g dw 
during 2003 2005 only equaled 16 % of 20.6 ng/g in dry weight during 1991 1993. The annual average of BHCs 
ontent sequentially de reased from 2003 to 2005 with slower velo ity than that from 1991 to 1993. The mean 

ratio of -BHC/BHCs was 19.6 % from 2003 to 2005 and redu ed ompared with that of 26 % twelve years ago. 
The mean ontents of BHCs and DDTs in oyster tissues from various sampling areas generally kept the following 
orders GEC  Guangdong east oast  > PRE  Pearl River Estuary  > GWC  Guangdong West Coast GEC > 
GWC > PRE respe tively. In our present study the ontents of BHCs and DDTs in oyster tissue samples ranged 
from undete ted to 1.21 g•kg 1 and from 0.11 to 76.3 g•kg 1 in wet weight and were below the Maximum 
Residual Limit in wet weight ompared with the standards of China and O ident. Journal of Fishery S ien es of 
China 2008 15 4 652 658
Key words Guangdong oast oyster BHCs DDTs geographi al distribution temporal tenden y
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