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Abstract; An method of ultra — performance liquid chromatography coupled with triple quadrupole mass
spectrometry ( UPLC — MS/MS) was developed for the rapid determination of nine benzodiazepines in Chinese

traditional medicine of bear bile powder. The samples were extracted by acetonitrile, impurities was removed
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under the role of salt package, cleaned up by enhanced matrix removal lipid — dispersed solid phase extraction
(EMR - Lipid dSPE). The separation was performed on an ACQUITY BEH C18 column (1.7 pm, 2.1 x 100
mm) ,the data were collected in multiple reaction monitoring mode (MRM) , and quantified by external standard
method. Under the optimized conditions, the accuracy of the detection results was not affected by the matrix effect
of 9 drugs. Methodological investigation results show that there are good linear relationships for the 9 analytes in
the corresponding concentration ranges with their coefficient of determination ( R*) not less than 0. 9961, the
limits of detection (LOD, S/N =3) of the method were in the range of 0. 06 ~ 0.71 pg/kg, the limits of
quantification (LOQ, S/N =10) were in the range of 0. 20 ~ 2.60 pg/kg,the average recoveries of the three
spiked levels were in the range of 69.1% ~ 108.0% , the relative standard deviations (RSD) of intra — day and
inter — day were in the range of 1. 8% ~9.0% and 2. 6% ~9.3% , respectively.. The method was simple,
reproducible and sensitive, and providing an effective detection technology for the monitoring and risk control of
nine of benzodiazepine residues in bear bile powder.

Key words: ultra — performance liquid chromatography coupled with triple quadrupole mass spectrometry

(UPLC — MS/MS) ; bear bile powder; benzodiazepine drug; residues
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Fig 1 Influence of different extraction solvents on the

extraction efficiency of nine benzodiazepine drugs
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Tab 1 Ion pairs and related parameters for nine benzodiazepine drugs

&Y BEESF/ (m/z) FEF/(m/z) LT N VAY Tl g it/ eV
Compounds Parent ion/(m/z) Daughter ion/ (m/z) Fragment/V Collision energy/eV

I 35 -2 ( Midazolam ) 326.1 291.0%/243.9 135 24/28
LR (Estazolam ) 295.1 267.0%/192.0 135 24/20
BV (Oxazepam) 287.0 241.0%/162.9 135 20/30
fi§ P4 ( Nitrazepam ) 282.1 254.0/236.0 " 135 20/24
7 HiPE P (Lorazepam) 321.1 302.9/275.0* 135 12/20
BT 14 £ ( Alprazolam ) 309. 1 281.0* /274.1 135 24/24
ST K ( Clonazepam) 316.0 240.9/213.8* 135 30/40
=W (Triazolam ) 343.1 308.0/314.9* 135 44/28
T2 ( Diazepam) 285.1 257.1%/222.1 135 20/28

e R T
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Fig 2 Matrix effect of nine benzodiazepine drugs
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Tab 2 Linear relationship, LOD and LOQ of nine benzodiazepine drugs

EY B PUE R R? LR K H R JE i fR
Compounds Linear relationship Coefficient R? Linear range /(ng - mL™") LOD/(ug-kg™') LOQ/(ug-kg™")
Midazolam y = 667.6834x + 490.2377 0.9976 0~40 0.10 0.36
Estazolam y = 679.6279x + 489.6544 0.9990 0 ~40 0.06 0.20
Oxazepam y = 352.5314x + 218.7870 0.9985 0~40 0.71 2.00
Nitrazepam  y = 1258.0511x +1025.2618 0.9973 0~40 0.21 0.73
Lorazepam y = 153.8832x + 141.2426 0.9961 0 ~40 0.68 2.30
Alprazolam  y = 703.1048x + 497.6586 0.9981 0~40 0.28 1.10
Clonazepam y = 89.6834x + 48.8376 0.9979 0 ~40 0.70 2.60
Triazolam y = 243.6024x + 253.9757 0.9985 0~40 0.45 1.30
Diazepam y = 495.9669x + 494.3126 0.9980 0~40 0.26 0.86
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3 IMERARBEYWHTHEKRERSEMIRERE (n=6)

Tab 3 Average recovery and RSD of nine benzodiazepine drugs(n=6)

Spiked 10 pg/kg

Spiked 50 pg/kg

Spiked 100 pg/kg

ey Intra — day Inter — day Intra — day Inter — day Intra — day Inter — day

Compounds PHIEICE o FHEMCR 0 PEMEIE 0 PRECE 0 PEENCR 0 PEcE

Average Average Average Average Average Average o

recovery/ % recovery/ % recovery/ % recovery/ % recovery/ % recovery/ %

Midazolam 70.2 5.6 73.2 6.1 84.6 1.8 82.1 2.6 78.5 6.3 76.5 6.8
Estazolam 78.5 7.2 75.3 6.8 108.0 6.3 103.2 7.1 93.5 4.2 95.1 5.0
Oxazepam 73.6 6.8 70.3 5.3 106.0 4.5 101.2 6.1 98.1 8.3 95.4 8.0
Nitrazepam 69.1 8.5 70.5 8.1 70.1 5.6 71.3 6.0 76.2 8.1 75.2 8.5
Lorazepam 86.1 7.2 85.0 7.0 81.2 5.9 79.8 6.3 80.0 3.2 78.3 3.8
Alprazolam 74.8 3.6 75.1 3.2 103.0 6.2 101.3 5.8 98.2 9.0 97.5 8.7
Clonazepam 76.0 5.9 78.5 6.1 82.1 4.5 80.9 5.3 80.3 5.1 79.1 5.8
Triazolam 76.3 7.8 78.2 7.6 96.2 7.8 93.4 8.1 104.1 7.9 102.3 7.7
Diazepam 79.8 7.3 81.3 7.8 82.5 4.6 80.2 5.2 87.1 8.8 86.1 9.3
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