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Determination of Organochlorine Pesticides and Polychlorinated
Biphenyl Congeners Residues in Eggs by Gas Chromatography with
Electron Capture Detection GC-ECD

AN Qiong DONG Yuan-hua NI Jun WANG Hui JIN Wei
Institute of Soil Science The Chinese Academy of Sciences Nanjing 210008  China

Abstract A procedure of clean-up with H,SO, after extraction with a shaking machine using n-hexane and fast
determination of some organochlorine residues in eggs by GC-ECD with PCB, and PCB,y as internal standards
was established. The test results showed that with this method satisfactory recoveries 84.31% - 116.77%
relative standard deviation 6% — 18% and detection limits 0.07 ng/g — 0.35 ng/g could be obtained. In
comparing with the Soxhlet method this method is simpler in pre-treatment lower in cost and less in sample
amount. It can determine organochlorine pesticides and some PCBs in the same extract simultaneously with
enough accuracy sensitivity and permissible RSD. It is a suitable procedure for determining micro-amounts of
organochlorine pollutants in foods. The results showed that p, p’-DDE was detected in maximum p,p’-DDT
next and PCBs very little that were usually less than 10 ng/g in the eggs from some Chinese markets. It was
found that most of PCBs in eggs were the congeners with 3 =5 chlorine atoms.
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10.0 mg/L 0.5 mg/L
8 4 a-HCH -
HCH y-HCH 6-HCH 3 p.p'-
HCH DDT PCB DDE o,p’'-DDE p,p'-DDT
9
2 mg/L - 1:1
Supelco
PCB Aroclor 1254 Aroclor 1260
10 8.0 ng/L 16.0 pg/L 32.0 pg/L 64.0 pueg/L
Aroclor 1254 100.0 pg/L PCB,  PCByy
=6 61.78%  Aroclor 1000 pg/L 50 pg/L
1260 =6 89.70% " 1U-
PAC PCB,; PCBs, PCB;; PCBy
PCB PCBg¢s PCBg; PCBgy PCB;y; PCB;;g PCBis;
3~6 PCB PCB4;; PCB;s3 PCBygs PCB;gy  PCBjg4 15
PCB Chem Service
2 ¢/L
PCB;s3
PCByy; PCBj33 PCBjgs PCBigy  PCBigy
300 mg/L 400
1 mg/L
2.5 pg/L ~
1.1 200 prg/L PCB,  PCByy
650 °C 4h 1000 pg/L 50 pg/L
1.3
98 %
68 C 45 °C
72 C
7% 1.3.1
2.0¢g 0.200 ¢~0.500 ¢
4500 r/min 20 mL 20 ml,
2 mL 50 pL
60 mL 200 mL 4.0 mL
3 min 3
Hewlett 5890- 11 min 4200 r/min
GC-ECD HP HW-2000 20 mL
HP-5 0.32 um 12 mL
i.d. x30 m HP 1 mL
1.2 3 min
8415
PCB,  PCByy 40 C
2 g/L 0.5 mL
0.5
PCB, PCBago min 2 mL
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1 n=3
1.3.2 Table 1 Fortified recoveries of organochlorine
50 ml, 72 °C pesticides and PCBs n =3
6 h 5 Recovery %
! Number of Added
mL 3 min Analyte Clin PCBs ng/s Soxhlet shake
extraction extraction
a-HCH 8.00 94 .81 98.38
L
50 m 7% B-HCH 8.00 108.58  98.38
3 7-HCH 8.00 107.41 103.50
K-D 2 mL 5-HCH 8.00 85.03 84.31
0.5 mL PCByg 3 6.25 106.24 110.32
Heptachlor 8.00 106.81 102.94
13 1 3 1” 13 ” p
c PCBs, 4 6.25 108.22 103.36
1~2 Aldrine 8.00 97.09 88.25
PCBy, 4 4.75 111.18 107.58
1.4 PCByg 4 4.50 112.53 119.16
‘ PCBg 4 5.38 98.98 108.46
GC-ECD PCByy, 5 3.75 98.83  89.55
PCByy 5 6.13 108.08 104.98
PCBg, 5 5.50 103.96 86.03
p.p' -DDE 8.00 112.40 112.50
PCB, 5 5 5.13 122.28 109.06
p.p'-DDD 8.00 98.24  99.06
3~5 PCBys3 6 2.50 108.00 103.60
PCB,4; 6 3.25 115.58 116.77
p.p/-DDT 8.00 97.74  95.88
PCBy3g 6 2.50 104.44 111.88
PCByss 7 2.75 113.11 107.67
PCBy30 7 2.50 98.20 96.80
55 kPa PCByo4 8 3.13 120.02 108.15
60 mL/min 1 pL
210 C 310 C 140 C
2 min 2.5 C/ min 265 C
3 HCH 1
15 °C/min 290 C 3 min
< 60% 3 90%
2 3
2.2
2.1
1
0.5
& 2
PCB 0.5 mL
1 2
1 50
nL
GC-ECD
2.3
1
1 9 Cmin Hg/L
Cx2x N
15 Cmin = h C
peg/L N uV o h nV
Cmin 10 ng/g
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#/ min

1
Fig.1 Chromatogram of organochlorine pesticides and PCBs
1.PCB, internal standard 2.a-HCH 3.B8-HCH 4.y-HCH 5.6-HCH 6.PCBys 7.heptachlor 8.PCBs; 9.aldrin 10. heptachlore-
poxide 11.PCB;y 12.PCBsy 13.PCBg 14.PCByy; 15.PCByy 16.PCBg; 17.p p'-DDE 18.endrin 19.endrin aldehyde 20.PCB;;3 21.
p p'-DDD 22.B-endosulfan 23.PCB;s; 24.PCByy 25.endosulfan sulfate 26.p p’-DDT 27.PCB;33 28.PCBjss 29.PCB;g 30.PCBjg4
31.PCB,y internal standard .

I 25 l 30 35 40 45 50 55

#/ min

2
Fig.2 Chromatogram of organochlorine pesticides and PCBs in an egg available from a market

Peak identifications are the same as in Fig.1.

2 n=1 RSD 10% RSD
Table 2 Precision n =7 and the minimum 20%
detectable amounts for the method 2.4
Cunin  RSD C.n RSD )
Analyte Analyte
) ng/g % . ng/g %
a-HCH 0.35 8 PCByg 0.20 9
B-HCH 0.30 13 PCBy; 0.10 18
7-HCH 0.25 17 p p'-DDE 0.19 15
6-HCH 0.27 10 PCB 5 0.18
PCBy 0.30 15 p p/-DDD 031 17 a-HCH
Heptachlor 0.29 8 PCBjs3 0.07
PCBs, 0.19 8 PCB4; 0.16
Aldrin 0.21 18 p p'-DDT 1.11
PCByy4 0.19 12 PCB 35 0.09
PCBy 0.28 13 PCBgs 0.11 16
PCBgg 0.19 14 PCBg 0.09 13
PCB, 0.04 9 PCB,g,s 0.35 12
The concentrations added are the same as in Table 1. 2.5

2
0.35 ng/g

N

17
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p p’-DDE 30.83 ng/g
p p,-DDT 2349 Hg/g
PCB
10 ng/g
150 ng/g
3~5 PCB
3
Table 3 Distribution of organochlorine pollutants
in an egg available from a market ng/g _ _
Analyte Yolk Egg white Whole egg
«-HCH 0.60 1.10 0.60
B-HCH 5.97 1.23 7.28
PCByg 73.00 7.46 57.00 ) .
PCBs, 320 110 330 1 GONG Zhong-ming DONG Yuan-hua AN Qiong et
PCB,4 14.90 1.90 12.30 al. Environmental Science 2001 22 2 110
PCBy 4.40 1.00 4.30 2001 22 2
PCBgg 25.30 2.90 20.30 110
PCB 1.10 0.50 1.60
- 2 GONG Zhong-ming DONG Yuan-hua AN Qiong. Chi-
PCByg 6.40 1.40 6.80
PCBg, 1.30 0.50 2.00 na Environmental Science 2001 21 2 124
p p'-DDE 12.90 2.30 12.20 2001 21
PCB s 6.80 0.70 7.60 2 124
PCBis; 2.60 0.30 2.60 3 SU Jingwu CONG Qing-mei ZHANG Ji-fen et al.
PCB . . .
141 0.70 0.10 .60 Journal of Environment and Health 2001 18 1 29
PCBy3g 10.60 1.20 8.90
4 2001 18 1 29
Table 4 Results for organochlorine pollutants in 4  Sala M Sunyer] Otero R et al. Occupational and En-
eggs available from markets ng/g vironmental Medicine 1999 56 3 152
Analyte Range Mean n =17 5 Hargrave BT Phillips G A Vass W P et al. Environ
«-HCH 1.31-6.36 262 Sci Technol 2000 34 6 980
B-HCH 0.31-7.27 1.92 Kim J H Smith A. Chemosphere 2001 43 2 137
y-HCH 0.84-9.80 3.53 WANG Ji-de JIANG Ke CHEN Rong-li. China Envi-
6-HCH ND-1.49 0.21 ronmental Science 1981 1 3 76
p p'-DDE 2.2-696.0 30.83 1981 13
p p'-DDD ND-7.58 1.10
p p'-DDT ND-501.8 23.49 76
PCB, 0.81-80.33 12.33 8  Schenck FJ Donoghue D J. J Agric Food Chem 2000
PCB, 0.26-35.56 6.22 48 6412
PCB; 0.75-10.69 3.26 9 Fasola M Movailli P A Gandini C. Arch Environ Con-
PCBs 0.08-4.61 1.56 tam Toxicol 1998 34 87
PCB, 0.51-1.42 0.78 . .
PCB, 0.63-4.32 2.3 10 Pain D] Burneleau G Bavoux C et al. Environmen-
ND ot detected. tal Pollution 1999 104 61
11 Schulz D E Petritck G Dulnker J. Environ Sci Tech-

nol 1989 23 7 852



