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Fig 1 Typical total ion current chromatogran
a (drug-free pork sanple) ; b 4 (mixture of four standard benzodiazepines) : 1 20u g/L, 2
4. 100d g/L; ¢ (drug-free pork fortified with four benzodiazepines) ; 1 4M g/kg, 2 4 20d g/kg (chro-
matographic peaks) : 1 (diazepam) ; 2 (estazolam) ; 3 (alprazlam) ; 4 (triazolam)
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Table 1 The linear equations and regression coefficients of the calibration curves
Samples L inear equations ?o?%fﬁecﬁ?s Samples L inear equations ?o?%fﬁecﬁg?s
D iazepan Y =144 26X +506 99 Q 999 Estamlan Y =26 774X +342 68 0 9985
Alprazlan| Y =32 706X +686 25 0 9991 Triazmlan Y =24 113X +29 345 0 9958
Y. (peak area) ; X. (concentration of standard slution) @ g/L)
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(estamlam); ( x) ( triamlam ) ;
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Table 2 The recoveries of four benzodiazepines in porks fortified with different concentrations (n =6)
Concentration Average RD Concentration Average RD
Sanples fortification recovery (%) Sanples fortification recovery (%)
W g/kg) (%) W g/kg) (%)
10 60. 0 12 9 50 67. 6 19 7
. 20 60 8 111 100 92 2 13 4
Diazepam!| 50 68 1 76 Estazolam 200 9% 9 61
50 101 7 89 50 110. 9 10 3
100 91 9 111 . 100 9. 0 98
Alprazlam 200 98 4 38 Trialan 200 98 8 53
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4 ; L
10% 5 g/L, 100
Mol o, , 3
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Table 3 Repeatability of the percentage of fragnent ions for the four benzodiazepines (n =7)
lon lon lon
Analyte Retain time ?0/83) Basic pesk RD RD RD
y (min) 0 p m/z (%) m/z (%) m/z (%)
D iazepan 14. 51 Q0. 026 256 241 59 257 4.7 284 57
Estazolam 17. 38 0 031 259 205 80 239 6 9 294 53
A lprazolam 17. 72 Q0. 028 279 204 4.5 273 52 308 4.4
Triazolam 18 61 Q0. 020 313 238 8 3 315 7 4 342 59
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D eterm nation of Four Benzodiazep nes Residues n Pork
Usng Gas Chramatography-iM ass Spectrametry

WangLiping"?, Li Xiang, Sun Ying', Zhao Haixiang"®, Qiu Yueming*, ZhongW eike',
Tang Yingzhang , W angDaning, Zhou Zhigiang >
! (Chinese Acadeny of Inspection and Quarantine B eijing 100025)
% (College of Applied Chenistry, Agricultural University of China, Beijing 100094)
% (Hebei North University, Zhangjiakou 075131)

Abstract Solid phase extraction (SPE) and gas chromatography-mass gectrometric method have been
developed for the detemination of diazepan, estamlan, alprazlan and triazlan residues in pork The con-
ditions for extraction and cleanup on C;s column of benzodiazepineswere investigated and optimized The ana-
lyteswere sgparated by HP-5 chromatogragphic column, detected by mass detector in electron mpact and time
progran-selected ion monitoringmode (EI/SM) and quantified with the extemal standard calibration curve
method L inear calibration curveswere obtained in the concentration ranges from 5 to 100U g/L for diazepan
and from 50 1 1000 g/L for estamlan, alpramlan and triamlan (the correlation coefficientswere above
0.99). The average recoveries for the four benzdiazepines piked in pork ranged fram 60% t 115% and
their relative standard deviationswere betveen 3 8% and 19 7%. The Imits of detection were 2 g/kg for
diazepan and 104 g/kg for estamlan, alprazlan and triazlan in pork
Keywords Diazepan, estamlan, alpramlam, triazolan, wlid phase extraction, gas chromatogrgphy-mass
gectrometry, pork
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