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Fig.1 Chromatogramsd urine extracts(underivatized andyss on HP-5 column)

A. (blank urire) ; B C. 200U g/L (blank urine siked with anaytes each at levd o

200U g/L) (chromatographic peaks) :1. (oxazepam) ; 2. (lorazepam) ; 3. (di-

azepam) ; 4. (desalkyiflurazepam) ; 5. (rordiazepam) ; 6. (chlordiazepoxide) ; 7. 7
(7-aminoflunitrazepam) ; 8. (flunitrazepam) ; 9. (hydroxyethyifl urazepam) ; 10.
(deroxepam) ; 11. (desmethyiflunitrazepam) ; 12. (flurazepam) ; 13. (ni-

trazepam) ; 14.1- (1- hydroxyaprazolam) ;15. 7- (7-aminoclonazepam) ; 16.

(clonazepam) ;17. 1- (1-hydroxytriazolam) ; 18. (edamlam) ;19. (dpramlam) ; 20.

(triazolam)
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Fg.2 Chromaogramsd urine extracts(trimethyldlyl (TMS derivatized andysson HP5 column)
ABC 1 20 1(A B,C and pesk 1 to 20 are the same asiin Fg. 1)
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Table 1 The extraction dficiency , retention time and limit of detection of underivatized anays's
(%) ( mrin) o )
Extraction dficiency Retention time Limit of detection (/L)
Anayte HPS HP50* Urine Hagma
Urine Rasma HP-5 HP-50 * HP5 HP-50*
Oxazepam 83.3 80.6 5.65 5.46 5 100 4 36
Lorazepam 87.7 8.1 6.12 6.12 7 42 6 24
Diazepam 86.6 79.8 6.26 6.35 6 20 7 18

Desal kylflurazepam 87.2 84.4 6.31 6.78 3 20 2 20

Nordiazepam 89.3 81.0 6.64 7.37 4 25 3 12
Chlordiazepoxide 87.7 80.0 6.70 7.55 85 280 60 160

7_

7 Arrircfluritrazepam 80.3 77.4 7.09 7.35 66 A 45 80
Hunitrazepam 89.3 82.1 7.35 8.28 2 4 1 4

Hydroxyethyifl urazepam 90.4 86.6 7.71 9.00 8 8 6 6

Denoxepam 86.1 87.1 7.72 7.41 9 50 4 40
Desmethylfluritrazepam 84.6 83.2 7.9 10.41 4 10 4 7
Hurazepam 83.3 78.6 8.52 8.70 6 10 6 13
Nitrazepam 85.5 76.6 8.55 11.90 3 5 2 5

1_

1- Hydroxyalprazolam 83.3 84.1 8.74 11.86 14 14 12 12

7_

7-Aninodlonazepam 83.3 77.6 9.22 15.47 8 7 6
Conazepam 83.6 85.1 9.31 13.79 6 7 6 7

l_

1- Hydroxytriamlam 8l.1 82.1 9.86 18.31 11 16 12 15
Edamlam 89.0 9.3 9.90 15.71 5 3 3 2
Alprazlam 87.7 9.1 10.41 16.35 3 3 3

Triazolam 90.0 90.6 11.70 19.69 2 8 2 2

2 TMS

Table 2 The retention time and limit of detection of TMS derivatized andys's
(min) Limit of detection
Retertion time bgL)
Andyte Urine Hasma
HP-5 HP-50 *

HP-5 HP-50 * HP-5 HP-50
Nordi azepam 5.26 4.47 5 8 5 8
Denoxepam 5.49 4.34 9 12 6 8
Oxazepam 5.79 4.49 6 10 4 6
Desal kyfflurazepam 6.26 4.39 6 12 5 12
Lorazepam 6.42 5.10 8 14 4 12
Hydroxyethyifl urazepam 7.59 7.03 4 8 4 6
Degrethyifl unitrazepam 7.62 5.74 4 10 2 6
s 7- Ami noclonazepam 7.85 6.20 10 10 8 4
Nitrazepam 8.52 5.9 6 7 5 7
Conazepam 9.28 7.04 8 10 6 4
1- 1- Hydroxya prazolam 11.26 14.35 2 2 3 2
1- 1- Hydroxytriazolam 13.05 17.77 2 2 1 2

1EIE
( T ) ( 7 ) w1 (
) : ™S 1 1-
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Table 3 Linearity and recovery
Linearity
. (%)
Qlum Andyte Soecimen Method Interndl tandard ~ Lineaity o o0 Recovery
fane codfficient
bgL)
HP-5 Diazepam A Underivatization Flunitrazepam 20 2000 0.999 88.9 105.3
HP5 Oxazepam Urine Underivatization Flunitrazepam 20 2000 0.999 94.4 107.6
HP-5 Lorazepam Urine Underivatization Aunitrazepam 25 2000 0.997 91.2 108.2
HP-5 Aunitrazepam A Underivatization Diazepam 5 1000 1.000 94.3 106.5
Hy- : Underivati-
HP-5 droxyethyf-l urazepam Urine Zation Lorazepam 10 1000 0.9%4 89.1 107.3
HP-5 Nitrazepam Hasra  Underivatization Aunitrazepam 10 1000 0.993 9.5 103.9
HP-5 Nord azepam Urine Underivatization Hunitrazepam 10 1000 0.999 9.1 104.3
HP-5 Qonazepam Rasma Underivatization Hunitrazepam 20 2000 0.997 9.0 105.2
I .
HP-5 7- Ami roclonazepam Urine Underivatization Hunitrazepam 2 200 0.994 8.5 107.7
HP-50* Edamlam = Underivatization Alprazlam 10 1000 1.000 94.9 103.5
HP-5 Alprazolam Urine Underivatization Edamlam 10 1000 0.999 93.8 104.0
HP-5 Triazolam Urine Underivatization Edamlam 10 1000 0.998 93.6 101.8
1- : Underivati-
HP-5 1- Hydroxyalprazml am Urine Zation Hydroxyethy-Iflu- 10 1000 0.99%6 97.3 109.3
razepam
1- : Underivati- ~
HP-5 1- Hycroxytriazolam Urire  _ion Hydroxyethyl-flu- 10 1000 0.999 9.1 103.7
razepam
3.4
, 4
4
Table 4 The andytica result of plasma and urine oollected from volunteers digesed drug
Db  Numbersdf Soecimen and its oollection i me) (".9’ L)
Drug (M) vol unteer (hours pogcose) Andyte Qoncentration
. . 1-
Triamlam 0.5 3 Urine 20 24 1- Hydroxytriazolam 17.7,71.4, 36.6
. 1-
Lprazlam 0.8 3 Uine 20 24 1- Hydroxyalprazl am 31.0,24.7,31.0
Edamlam 2.0 2 Hasm 24 Edamlam 20.5,20.2
Runitrazepam 1.0 2 Rasma 9 Hunitrazepam 1.8,1.0
Lorazepam 2.0 3 Urine 20 24 Lorazepam 221, 204, 149
Diazepam 10.0 2 Rasma 12 Diazepam 51,34
Diazepam 10.0 2 Urine 22 24 Oxazepam 21,17
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Screening Analysis o  Benzodiazepine Medicines and Sdected
Metabadlites in Plasma and Urine Using Gas Chromatography
and Hectron Capture Detection

Yeo Lijuan * , Tan Jiayi , Jiang Zheolin, Xing Lime
(Criminal Pdice Cdlege d China, Shenyang 110035)

Abdract A screening anadytical method for 11 benzodiazepine medicines and 9 their main metabolites in plasma
and urine udng electron capture detection gas chromatography was developed. The plasma was extracted a pH 10.

8 with benzene-i oamiyalcohol (98. 51. 5) and the urine was hydrolysed with(3 -g uculoni dase firgly then extracted as
plasma. Gas chromatogrgphy was performed on two columnsof different polarity. All benzodiazepines could be and-
ysed in underivatized form. Hydroxylated and N;-desalkyl benzodiazepines could d be andysed in trimethylSlyl

derivatized form. Mog hydroxylated benzodiazepi nes were nore sendtively analysed in derivatized form. The limit of
detection of nog benzodiazepines in gpecimens was better than 10U ¢/ L. This method was used to measure the ben-
2o0diazepine concentrations of oecimens collected form subjects digeged therapeutic dose medicine. The measurement
result represents that this method can be easly used in drug examination for the case of drug-facilitaed robbery.

Keywor ds Berzodiazepines, gas chromatography , plasma, urine
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