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Deter mination of 17 organochlorine pesticide residuesin traditional Chinese
medicinal herbs by gel permeation chromatography-solid phase
extraction-gas chromatography method

HE Man-Li, XIE Jian-Jun", CHEN Jie, LU Li, CHEN Wen-Rui

(Guangdong Entry-Exit Inspection and Quarantine Bureau, Guangzhou 510623, China)

ABSTRACT: Objective To establish an analytical method for detecting hexachlorocyclohexane,
dichlorodiphenyltrichloroethane, endosulfan, heptachlor, chlordane, aldrin, dieldrin, endrin and their
metabolites residues in traditional Chinese medicinal herbs including plumeria, dried date, ginseng, dangshen,
radix ginseng rubra, cordate houttuynia and astragalus with gel permeation chromatography-solid phase
extraction-gas chromatography method. Methods Traditional Chinese medicinal herbs were crushed and
immersed in deionized water, extracted with ethyl acetate and acetone (1:1, v:v), and then purified by gel
permeation chromatography and solid phase extraction, and detected by gas chromatography (with uECD

detector). Results The linear range of those 17 organo-chlorine pesticides were from 10 to 100 pg/mL with
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the correlation coefficients (R) more than 0.999. The recoveries of the 17 compounds ranged from 84.6% to
115.5% with the relative standard deviation (RSD, #n=6) lower than 14.5%, and the limit of quantitation (LOQ)
of the method ranged from 0.31 to 4.15 pg/kg. Conclusions The experimental method was simultaneous,
accurate, efficient, environmentally friendly, and suitable for the rapid detection of 17 organochlorine pesticides
in traditional Chinese medicinal herbs.

KEY WORDS: traditional Chinese medicinal herbs; organochlorine pesticides; gas chromatography; gel

permeation chromatography; solid phase extraction
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Tablel Theextraction of pesticidesin different solvents 100 | R=x==x
1) (1:) G:1) S|
a-666 70.2% 108.1% 139.8% f et
B-666 70.5% 108.4% 140.1% i 40 | I:ggg
7-666 70.7% 108.2% 140.4% 20| i;%%u
5-666 69.1% 108.6% 140.6% olxm==X X6
p.p -DDE 05.1% 110.3% 138.2% 360 480 600 720 840 960 1080 12001320 1440
o,p’-DDT 63.2% 110.1% 138.7% TR ] (BD)
p.p’-DDD 64.5% 110.5% 138.5% 15 GPC
p.p’-DDT 62.0% 109.5% 138.6% Fig. 1 The elution curves of 5 organochlorine pesticides by GPC
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Fig. 2 The elution curves of heptachlor and a-endosulfan with 4 kinds of SPE(A: heptachlor, B: a-endosulfan)
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Fig. 3 Chromatogram of astragalus purified through 3 types of SPE cartridges (NH, SPE, GCB SPE, Florisil SPE)
combination with each other(A. GCB SPE+ Florisil SPE; B. NH, SPE+ Florisil SPE; C. NH, SPE+ GCB SPE)
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Table2 Summary of the 17 organochlorine pesticides standar ds regression curves
(ng/mL)
1 a-666 ¥=929807.17.X-158.55 0.9994 10~100
2 7-666 Y=723741.16X-106.70 0.9994 10~100
3 Y=485701.83X-324.57 0.9994 10~100
4 Y=793413.16X-373.04 0.9995 10~100
5 B-666 ¥=329223.00X+65.52 0.9997 10~100
6 5-666 Y=684993.19X+43.78 0.9991 10~100
7 a- Y=608183.73X+113.96 0.9999 10~100
8 - ¥=692509.29.X-96.53 0.9996 10~100
9 - Y=663434.97X+23.78 0.9992 10~100
10 p.p -DDE Y=663382.71X+7.54 0.9997 10~100
11 Y=668619.87.X-191.53 0.9999 10~100
12 ¥=303175.33X-389.22 0.9999 10~100
13 0,p’-DDT Y=51287.54X-56.87 0.9994 10~100
14 p.p’-DDT Y=780676.65X-22.53 0.9996 10~100
15 - ¥=597867.11X+137.19 0.9999 10~100
16 p.p’-DDD Y=28019.90X-28.27 0.9998 10~100
17 Y=455488.08X+65.21 0.9993 10~100
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Table3 Recoveries, RSD, LOD and LOQ of the 17 organochlorine pesticides
/(ng/kg) 1% RSD(n=6)% LOD(ng/kg) LOQ(ng/kg)
a-666 8,20,50 89.9,103.9,91.8 10.8,11.5,7.4 0.09 0.31
-666 8,20,50 98.6, 93.4, 98.9 11.6,6.4,5.6 1.25 4.15
8,20,50 93.8,107.7, 99.9 5.8,8.4,8.0 0.14 0.46
8,20,50 102.6,104.1,115.5 12.2,9.7,14.0 0.33 1.1
B-666 8,20,50 92.2,111.2,100.4 6.5,10.7, 8.0 0.12 0.39
0-666 8,20,50 107.9,112.4, 90.7 9.1,14.5,13.6 0.31 1.02
a- 8,20,50 89.4,107.9, 89.7 45,11.2,6.7 0.17 0.58
- 8,20,50 95.0,107.3, 90.2 3.1,8.4,93 0.19 0.63
- 8,20,50 98.9,107.8, 92.4 5.3,10.9, 8.8 0.17 0.56
p.p -DDE 8,20,50 84.6,96.9, 95.7 5.5,9.3,8.0 0.19 0.62
8,20,50 99.3,93.3, 96.2 5.8,8.0,11.9 0.18 0.61
8,20,50 88.7,99.3, 96.7 6.3,7.6,8.5 0.23 0.77
0,p’-DDT 8,20,50 90.7, 93.1, 99.0 7.9,10.3, 6.9 0.76 2.53
p.p’-DDT 8,20,50 85.0, 85.2, 96.2 11.1,7.3,13.9 0.91 3.05
p-- 8,20,50 97.5,106.0,102.3 6.1,9.6,7.1 0.30 0.99
p.p’-DDD 8,20,50 104.0,103.3, 94.1 47,64,82 0.30 1.01
8,20,50 102.0, 96.8, 89.7 5.1,10.5, 8.3 0.95 3.17
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Fig. 5 The chromatogram of Astragalus purified(A), Standard (10 ug/L, B) of organochlorine pesticides and Astragalus spike
recovery(10 pg/L,C)
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