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Determination of Organochlorine Pesticide Residues in Chinese Herbal Tea Granule
by Accelerated Solvent Extraction Combined with Gas Chromatography —

Negative Chemical lonization — Mass Spectrometry

DENG Jie-wei LI Na YANG Yun-yun’
( Guangdong Provincial Public Laboratory of Analysis and Testing Technology ~China National Analytical
Center Guangzhou Guangzhou 510070 China)

Abstract: A method was developed for the determination of organochlorine pesticide residues in Chi—
nese herbal tea granule by accelerated solvent extraction combined with gas chromatography — negative
chemical ionization — mass spectrometry( ASE/GC — NCI — MS) . The samples were extracted with ASE
for 10 min X3 times using hexane — dichloromethane( 1 : 1) as solvent at temperature of 100 °C and
pressure of 10 MPa. The extracts were purified by solid phase extraction using a SampliQ Silica col-
umn concentrated with a gentle stream of nitrogen and then separated on a DB-MS column( 30 m x

0.25 mm x 0.1 pm) . The quantitative analysis of 25 organochlorine pesticides was carried out by GC -
NCI - MS under selected ion monitoring mode. The calibration curves of 25 organochlorine pesticides were
linear in the range of 1 —500 pg with correlation coefficients more than 0.999. The limits of detection
and limits of quantitation were in the ranges of 1.0 —34. 4 pg/g and 3.4 —114. 6 pg/g respectively.

The spiked recoveries ranged from 86% to 105% . The method was applied in the determination of
the Chinese herbal tea granule samples with different batches from different manufactures and none
of the 25 organochlorine pesticides was detected. The method was sensitive and efficient and could
meet the requirement for the quality control of organochlorine pesticide residues in Chinese herbal tea
granule.
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OCPs N 7
- ( GC = NCI - MS)
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MPa) 10 EPA SW -846
( Method —3545A) "' . ASE N N N
N 12-13 o
ASE/GC - NCI - MS OCPs o N N
OCPs
1
1.1
SP-600QSE ( ) GCMS-QP2010 (
Shimadzu ); DBAMS (30 m x0.25 mm x0. 1 wm) . DB5MS
(30 m x0.25 mm x0.25 pum) J&W ; SampliQ Silica ( 500 mg/6 mL
Agilent ) o
(HCB) | «a- (a-HCH) . B- (BHCH) | y- (yHCH) . 6- ( 8-HCH) .
( Heptachlor) ( Heptachlor epoxide) . a— ( a=Chlordane) . y- ( y-Chlordane) . a-
( aEndosulfan) . - ( BEndosulfan) . ( Endosulfan sulfate) . o, p"— (o, p”DDE) .
pp- (p.p™DDE) | o,p- (o0,p™DDD) . p,p™- (p,pDDD) | o,p™- (o,p-
DDT) . p,p™- (p, p~DDT) . ( Aldrin) . ( Dieldrin) . ( Endrin) .
( Endrin aldehyde) . ( Endrin ketone) . ( Methoxychlor) . ( Mirex)
AccuStandard ( ) o
( : 100205 100321 100401 100604 100706 100707 100801
100810 1003026 1011113) . ( D11002 D11013 DI11014 D11015 D21006
D21007 D21008 D21009) . ( : 100502  100702)
1.2
1.2.1 5.0 ASE
ASE (1:1 ) 100 C
10 MPa 3 10 min.
1.2.2 2 mL 2 mL
( SPE) - SPE SampliQ Silica 5 mL 10 mL
5 ml, - (1:1) 0.1
mL o
1.2.3 GC - NCI - MS OCPs DB MS(30 m x0.25 mm x0. 1
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Fig. 1 Effects of solvent(A) temperature(B) time(C) and number of cycles(D) on recoveries by ASE
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2A 100 pg 25 0CPs 0 OCPs NCI
- HCL - M . M-H . M-cl -,
M+Cl ~ o
2.3
25 0CPs . . (IDL) .
(1QL) OCPs (MDL) . ( MQL)
1o 1 1.0~34.4 pgl/g 3.4~114.6 pgl/g
86% ~105%
1 ASE/GC - NCI -MS 25  OCPs + SIM N N N
Table 1 Retention time SIM ions linear parameters IDLs 1QLs MDLs
MQLs and recoveries of 25 OCPs determined by ASE/GC — NCI - MS
Line
. . mnear Regression IDL IQL MDL w/  MQL w/ Recovery
Compound tg /min  SIM ions( m/z) range . r \ .
equation mlipg  mlpg (pgeg™) (pgrg™) RI%
m/pg
o-HCH 14.57 35" 37 71 73 1~250 y=3533x+7639 0.9997 0.11 0.37 2.2 7.4 92
B-HCH 14.93 35" 377173 1~500 y=1189x+3078 0.9997 0.32 1.07 6.4 21.4 86
HCB 15.05 35 282 284" 286 1~250 y=2685x+6176 0.999 7 0.05 0.17 1.0 3.4 90
y-HCH 15.42 35" 37 71 73 1~500 y=3614x+6413 0.9997 0.10 0.33 2.0 6.6 93
§-HCH 15.57 35" 37 71 73 1~500 y=3051x+6108 0.9999 0.13 0.43 2.6 8.6 89
Heptachlor 17.97 35" 37 71 73 1~500 y=3828x+7942 0.9999  0.09 0.30 1.8 6.0 91
Aldrin 19.08 35" 37 1~250 y=8252x+2482 0.999 8 0.05 0.17 1.0 3.4 89
Heptachlor epoxide 20.22 35" 37 71 73 1~250 y=5053x+6513 0.9996 0.08 0.27 1.6 5.4 93
y-Chlordane 20.94 35" 37 7173 1~500 y=5534x+7 107 0.9998 0.08 0.27 1.6 5.4 95
o, p”-DDE 21.30 35" 37 1~500 y=3675x+1400 0.999 8 0.13 0.43 2.6 8.6 97
a-Fndosulfan 21.37 35" 377173 1~500 y=4213x+7730 0.9997 0.10 0.33 2.0 6.6 92
a-Chlordane 21.52 35" 377173 1~500 y=5926x+2701 0.999 8 0. 08 0.27 1.6 5.4 93
Dieldrin 22.21 35" 377173 1~500 y=4260x+4027 0.9997 0.10 0.33 2.0 6.6 102
p. p-DDE 22.37 35" 37 1~500 y=5512x-3614 0.9997 0.08 0.27 1.6 5.4 98
o, p~-DDD 22.48 35" 377173 1~500 y=1693x+753 0.999 7 0.20 0. 67 4.0 13.4 97
Endrin 22.78 35" 37 71 272 1~500 y=2211x+4059 0.9996 0.15 0.50 3.0 10.0 104
B-~Endosulfan 22.88 35" 377173 1~500 y=2231x+2613 0.9997 0.17 0.57 3.4 11.4 98
Endrin aldehyde 23.41 35" 37 71 272 1~500 y=1639x+1668 0.9996 0.27 0.90 5.4 18.0 96
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Linear
. . Regression IDL IQL MDL w/  MQL w/ Recovery
Compound tg /min  SIM ions( m/z) range . r B B
equation mlpg  mlpg (pgeg™') (pgeg™') RI%
m/pg
p, p~-DDD 23.55 35" 377173 1~500 y=1801x+1407 0.9997 0.20 0.67 4.0 13.4 99
o, p~-DDT 23.82 35" 377173 1~500 y=1051x+1550 0.9997 0.30 1. 00 6.0 20.0 102
Endosulfan sulfate 24.26 35 37 97" 386 1~500 y=2380x+2121 0.9996 0.07 0.23 1.4 4.6 103
p, p”-DDT 24.93 35" 377173 1~500 y=934x+1603 0.9997 0.29 0.97 5.8 19. 4 105
Endrin ketone 25.55 35" 37 71 272 1~500 y=2125x+2138 0.9997 0.17 0.57 3.4 11.4 97
Methoxychlor 26.87 35" 37 71 272 5~500 y=222x+110 0.999 5 1.72 5.73 34.4 114.6 101
Mirex 28.11 35" 37 7173 1~500 y=2169x+1447 0.9996 0.19 0. 63 3.8 12.6 104
* quantitative ion
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Fig. 2 Chromatograms of 100 pg 25 mixed OCPs standard solution(A) and sample(B) obtained by total SIMs of NCI — MS
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