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Table 1  The lipids content of the sample extracted by different

clean-up methods

Beli 2t (g)
Rt o LR GPC LRI GPC 4 SEP LRI
© o JEMEE [ZligEgn [ZligEgn
WA 0.4048 0.3465 0.0032 0. 0007
£ 0.4072 0.3759 0.0038 0. 0006
WA 0.1015 0.0801 0.0034 0.0007
@ 0.2263 0.1903 0.0023 0.0006
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Fig. 1 The recoveries of extraction for 25 compounds by ASE at different temperatures
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Fig.2 The chromatograms of UV by GPC for fish, beef, chicken, pork
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TNAAT 7 K S, GC — SIS — MS {5, %5 58 J7 4G
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T R AR AR 25 1T 5045 07 A A6 i B (MDL)
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Fig.3  The full scan chromatograms of beef by clean-up method
with GPC or GPC combined with SPE
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Table 2 The quantitative ions and qualitative ions of GC-SIS-MS and correlation coefficient of standard work curve for 25 compounds

o i i) 2 1 EHET ETEET MR REL oy i [B] g ERET EPEEF MR ZEL
H (min) (m/z) (m/z) () . (min) (m/z) (m/z) (%)
a-HCH 217200 183,217,219 0.999 || Mzt -4 13.82~14.86 375 373,375,377 0.999
ANEE ’ ’ 284 284,286,288 0.998 pp=DDE 246 246 248316318 0.999
B-HCH 217 +219 183,217,219 0.998 TEH ‘ ' 263 235,237, 263,265  0.997
yoHCH 27 183,217,219 0.998 SRk R 263 245.261,263,265  0.997
PCB 15 ’ ‘ 222 152,222,224 0.999 PCBIIS 326 254,256,326, 328 0.999
5 -HCH 217 +219 183,217,219 0.994 p,p°-DDD ’ ' 237 165,235,237 0.999
PCB 28 TR 186,256,258 0.997 0,p’=DDT 237 165,235,237 0.996
& ’ i 272 235,237,272 0.999 PCB 153 360 290,292,360,362  0.999
PCB52  12.08~12.43 292 220.222,292,294  0.998 p,p-DDT  17.21~20.15 237 165,235,237 0.999
LA 12.43~12.85 263 261,263,265,291,293, 0.999 PCB 138 360 290,292 360,362 1.000
HELE  12.85~13.82 353 353,355,357 0.999 PCB 180  20.15~22.71 396 359,361,394,396  0.998
oA 375 373,375,377 0.997
A -t 13.82 ~14.86 T KRR 22.71~23.98 272 235,237,272,274 0.9
PCB 101 326 254,256,326 ,328 1.000
sy i [B) £ 1 EEET ST P Bty i [B] g EHET EHET MR ZE
a (min) (m/z) (m/z) () = (min) (m/z) (m/z) ()
TCMX
(2,4,5,6-  9.00~10.00 242 207,209,242 244 - PCB204  20.15~22.71 358 358,360,428 ,432 -
U —H )
PCB103  12.85~13.82 326 254,256,326 ,328 -
80 | a
)
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—~ OIS (o) o
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Fig.4 The total ions chromatogram for 28 compounds by GC-SIS-MS
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Table 3 The precision, accuracy and detection limits of the
method

MR- (n =7) FHHIREEKF-(n =7)

Sl

i psymlcE  RSD FYEIE  RSD fgﬁi'%

(%) (%) (%) (%)
a-HCH 84.3 11.9 86. 1 8.0 3.48
NAK 98.1 10.2 83.9 7.1 3.46
B-HCH 102.0 4.3 98.1 11.1 1.52
vy -HCH 85.7 6.8 88.1 10.0 2.01
PCB 15 93.7 6.5 98.6 7.6 1.06
6 -HCH 90.1 11.0 90.9 9.8 3.40
PCB 28 105.1 12.0 93.6 6.8 2.18
L& 95.5 7.6 88.8 8.4 2.51
PCB 52 101.5 9.4 89.5 7.4 1.66
WA 99.3 7.1 81.6 3.2 2.45
WAL 108.5 9.0 91.3 7.0 3.39
- &5 113.4 4.7 91.5 9.5 1.84

PCB 101 106.6 9.9 95.9 7.1 1.84
MR -5 106.8 5.8 91.6 6.7 2.14
p,p’-DDE 95.7 7.6 96.0 10.9 2.53

KB 92.5 4.5 96.9 9.8 3.59
SRR 106.3 3.0 88.2 5.8 2.24
PCB 118 9.5 6.0 101.8 7.1 1.02

pp-DDD  90.4 9.5 95.3 12.1 2.98
o,p’-DDT 100.0 9.6 92.9 4.5 3.35
PCB 153 101.7 6.4 94.3 7.5 1.13
p,p-DDT 95.6 6.2 96.8 9.3 2.04
PCB 138 92.6 10.5 96.5 9.7 1.68
PCB 180 93.2 7.2 96.9 11.8 1.16

KR 100.4 3.7 91.3 9.7 1.29

it TR RSD FHEIE  RSD B
(%) (%) (%) (%)

TCMX 74.3 4.1 73.3 4.2 -
PCB 103 103.3 4.2 86.9 7.2 -
PCB 204 104.9 5.7 94.0 5.8 -

4 SPRRERSINES
Table 4  Analytical results of actual samples
i (ng/g)
HEY
it L TR A
INAK 5.00 1.26 - -
p.p’~DDE 15.36  2.97  4.76  3.57
p,p'~DDD 6.31 - - -
o,p’~ DDT 4.37 - - -
p,p’-DDT 5.61 - - -
By [l (% )
2,4,5,6- 04 M4  80.3 83.2  73.0  79.9
PCB 103 93.0 95.7 107.1 97.9
PCB 204 105.9  100.4 107.9  99.5

HA R H Y H AR RN 45 R L3R 4 HoR e & 8y
ARAGE Y, K A0 e BRI, AF S R DG B R TE Y

3 4

ARSCESE T S SRR A P 17 Bl LR

25 %7 R 2 WIIR Y GC - SIS - MS 734 J5
DT IR R RAE 1,02 ~3.59 ng/g Z[H]. £
SIS S W) AL SR Il 5 A KRR 0T R R R
ASE $RIUI A £k i ik, 245 GPC 5 SPE [y fb
R, RS ARG b 25 B sh W) 2H ZURE it b Y R T
JoE, XERE R L BRSBTS A R SR TS
e AR 7T HERA L SR A% o [RIINE ASE )
SR BCHR AR T X 04 A BT 1E 3, A Ak B AR AY
SR P NN

IR REWS I ] T AR A BR A 2 R A vh T
WA R 2, ARG e R o B
U BTG AE , AT LG PO e iAo
I i M RABCRE (T R BEA T T
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Simultaneous Analysis of Organochlorinated Pesticides and Polychlorinated
Biphenyls from Animal Tissue wusing Gas Chromatography-Mass
Spectrometry Combined with Accelerated Solvent Extraction

TONG Ling' , YANG Jia-jia', YAN Ni* , WU Shu-qi'
(1. National Research Center for Geoanalysis, Beijing 100037, China;
2. School of Water Resources & Environment, China University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract; The majority of fat and impurities in animal tissues influence the analysis result for low concentration
organic compounds. To overcome this issue, the animal sample was extracted by accelerated solvent extraction
(ASE) with methylene chloride/acetone (V : V =1 : 1), which reduced the co-extraction lipids during the
extraction process. Gel Permeation Chromatography ( GPC) combined with solid phase extraction ( SPE) was
applied to remove lipids from the sample solution. The GPC can remove most of the macromolecular lipids in
samples, and the SPE with florisil can sufficiently reduce fat and small molecule impurity. The accuracy and
sensitivity of the method can be improved by this pretreatment process. The compounds, including 17
organochlorinated pesticides and 7 indicator polychlorinated biphenyls in animal tissue, can be simultaneously
analysed by Gas Chromatography Mass Spectrometry. The recoveries of 25 of the target compounds were in the
range of 81.6% —113.4% and the method detection limits for dry samples were 1.02 —3.59 ng/g. These results
were superior to those of the national standard. This method improved the purification effect of animal samples,
reduced the method detection limit, and enhanced the accuracy. It can be used to quickly and accurately determine
the low content of persistent organic pollutants in animals.

Key words: animal tissue; organochlorine pesticides; polychlorinated biphenyls; accelerated solvent extraction;

Gel Permeation Chromatography; solid phase extraction; Gas Chromatography-Mass Spectrometry
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