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Determination of Organochlorine Pesticides Residues in Fish in Rivers of
Pudong New Area by GC - ECD and Dual-column Analysis System

ZHANG Xiaodi
( Pudong New Area Environmental Monitoring Station Shanghai 200135 China)

Abstract: 18 organochlorine pesticides residues in fresh fish have been determined by GC — ECD at one
time. Qualitative analysis was performed by dual-column and quantitative analysis was performed by internal
standard method with good linear relation. The recoveries of surrogate standards were good. The organochlorine
pesticides residues of wild fish samples obtained in the rivers of Pudong New Area were analyzed qualitatively and
quantitatively.
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1 mL 1 uL (50 ng) GC
1 2,
7 0.500 pg/L
3.143s (IDL) o
7 1 ng
30 g 3.143s
( MDL) 1 2,
18 2
(2456- )
DB -608
0.999 3 ~0.999 9 DB - 1701
0.999 5 ~0.999 9 ; DB - 608 IDL

0.02 pg/L ~0.20 wg/L MDL 0. 02 pg/kg ~
0.18 pg/kg; DB - 1701 IDL 0. 05 pg/L ~
0.59 pg/L. DB - 608 .

DB - 608 DB - 1701 .
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Table 1 Retention times

for chlorinated pesticides mix on DB — 608 column

DB -608 N

linear equations

~

JIDL

MDL

instrument detection limits and method detection limits

t/min IDLp/(pug+L™") MDLw/(pg-keg™")
1 2456- 7.770 Y =0. 806X -0.002 0.999 9 0.04 0.12
2 a - BHC 10.786 Y =0.836X -0.008 0.999 4 0.04 0.14
3 v —-BHC 12.568 Y=1.01X-0.010 0.999 6 0.03 0.06
4 B -BHC 12.942 Y =0.505X -0.002 0.999 8 0.03 0.04
5 14. 006 Y =0.817X -0.007 0.999 7 0.02 0.04
6 8 - BHC 14.613 Y =0.999X -0. 007 0.999 5 0.11 0.04
7 15.492 Y =0.917X -0.006 0.999 9 0.05 0.08
8 18.137 Y =0.860X -0.003 0.999 9 0.09 0.10
9 y - 18. 891 Y =0.866X -0.002 0.999 9 0.04 0.06
10 4 4’ -DDE 20.958 Y =0. 830X -0. 003 0.999 8 0. 05 0.02
11 21.152 Y =0.854X -0.001 0.999 9 0.05 0.10
12 22.802 Y =0.430X +0.001 0.999 9 0.14 0.02
13 4 47 -DDD 23.500 Y=0.719X -0. 002 0.999 9 0.08 0.02
14 I 23. 671 Y'=0.780X -0.001 0.999 9 0.03 0.02
15 4 4 -DDT 24.859 Y =0.550X -0. 007 0.999 3 0.17 0. 06
16 25.216 Y =0.726X -0. 002 0.999 9 0.07 0.04
17 25.764 Y =0.747X -0. 002 0.999 9 0.09 0.18
18 28.914 Y=0.310X -0. 003 0.999 4 0.20 0.14
19 29. 196 Y =0.980X -0. 005 0.999 8 0.07 0. 06
20 34. 833 Y =0.955X +0.009 0.999 8 0.13 0.02
2 DB -1701 N N IDL

Table 2 Retention times linear equations and instrument detection limits for chlorinated pesticides mix on DB —1701 column

¢/min r IDLp/( g+ L")
1 2456- 10.898 Y'=0.795X +0.001 0.999 9 0.56
2 o - BHC 15. 400 ¥=0. 808X - 0. 008 0.999 8 0.06
3 y - BHC 17.353 Y'=0.857X -0. 002 0.999 9 0.37
4 18.328 Y =0. 833X +0. 001 0.999 9 0.06
5 19. 668 Y'=0.938X +0. 001 0.999 9 0.05
6 B-BHC 20. 865 Y'=0. 505X +0. 002 0.999 9 0.16
7 8- BHC 22.068 Y=0. 648X -0. 001 0.999 9 0.15
8 22. 866 Y'=0.896X +0. 003 0.999 9 0.30
9 y- 24.374 Y =0. 886X +0.004 0.999 9 0.12
10 4 4’ -DDE 25.003 Y'=0. 809X +0. 002 0.999 9 0.17
11 25.858 Y'=0. 876X +0. 004 0.999 9 0.15
12 26. 814 Y=0.677X +0.006 0.999 7 0.51
13 4 4’ -DDD 28.636 Y=0.631X +0. 004 0.999 8 0.27
14 I 29.010 Y=0. 802X +0. 008 0.999 7 0.19
15 4 4> -DDT 29.380 Y'=0.446X -0. 003 0.999 9 0.28
16 30. 967 Y'=0.292X - 0. 002 0.999 9 0.59
17 32.114 Y=0.275X -0.001 0.999 9 0.17
18 32.361 Y'=0. 669X +0. 006 0.999 8 0.23
19 34. 641 Y=0.795X +0. 551 0.999 9 0.14
20 39.930 Y=0.951X +0.017 0.999 5 0.54
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2.2 1.33 pg/kg
4,
3.
3 ng/ke
Table 3 Determination results for chlorinated pesticides in wild fish samples pg/kg wet weight
1 2 3 4 5 6 7 8
(580 g) (560 g) (330 g) (1600 g) (415 g) (320 g) (380 g) (260 g)
o« —BHC 0.28 0.36 0.54 1.46 1.98 1.82 0.42 0.32 0.90
y - BHC — — — — — — — — —
B —BHC 1.76 1.32 2.24 3.08 2.78 3.48 1.38 — 2.29
8 - BHC — 0.28 0.05 0.62 0.88 0.16 — 0.52 0.42
y - — _ _ — — — _ — —
4 4’ -DDE 15.7 8.88 0.42 8.60 6.06 0.76 16.1 13.5 8.75
4 4’ -DDD 4.48 4.54 0.20 4.22 2.94 0.84 2.80 5.24 3.16
]] — _ _ — — — _ — —
4 4 -DDT 0.54 0.24 — 0.60 — 0.60 0.34 0.64 0.49
— — 0.46 — — 1.46 2.54 — 1.49
BHCs® 2.04 1.96 2.83 5.16 5.64 5.46 1.80 0.84 3.61
DDTs? 20.7 13.7 0.62 13.4 9.00 2.20 19.2 19.4 12. 4
(DBHCs  « - BHC.y - BHC.B8 - BHC.§ - BHC ;@DDTs 4 4> -DDE.4 4’ -DDD.4 4’ —-DDT
4 %
Table 4  Surrogate spike recovery in determination for wild fish samples %o
1 2 3 4 5 6 7 8
2456- 109 105 94.7 69.8 69.5 87.8 79.5 64.4 85.0
93.6 102 93.7 76.6 73.9 97.5 99.2 72.6 88.6
3 18 11 4’ —DDT >§ - BHC.
7 o —BHC.4
4’ — DDE 4 4° - DDD 100% ; B - DDTs BHCs DDTs  0.62 pg/kg
BHC 87.5% ;6 - BHC 4 4’ -DDT ~20.7 pg/kg BHCs  0.84 pg/kg ~5.64 pg/kg.
75. 0% BHCs DDTs
37.5% . 4 4° - DDE v — BHC( ) 0.
8.75 ng’kg 16.1 pg/kgo DDE.DDD DDT DDTs
:4 4’ -DDE >4 63.9% 27.9% 5.2%( 5) .
4’ -DDD >pB - BHC > >a - BHC >4
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DDE.DDD  DDT  DDTs %
Table 5 Ratio of DDE  DDD and DDT to the total DDTs respectively %o
1 2 3 4 5 6 7 8
DDE 75.8 64.8 51.2 64.2 67.3 34.5 83.9 69.6 63.9
DDD 21.6 33.1 24.4 31.5 32.7 38.2 14.6 27.0 27.9
DDT 2.6 1.8 0 4.5 0 27.3 1.8 3.3 5.2
DDT
100%
DDE. DDE
o DDT
DDD DDD DDT o
DDE
° DDTs DDE
DDT l ( )
DDTs Mo
2002.
0.77 pgl/kg ~1 481.4 pgl/kg 5
147 pg/ke; DDTs I 2008 24(3):74
0.82 pg/kg ~1760.57 ng/kg 12.68 pg/kg ~79.
(2000 —2003 ) 3
DDTs J. 2007 27(9) :1534 —1541.
4 _
EPA
1 ] 2009 21(4):56
(69 P-‘g/kg) ° —-58.
5 15
3 J. 2009 25(4):7 -10.
. 6
. 2010 22
DDT  BHC !
(5):26-30.
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