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Using reconstructed chromatograms of characteristic ions to individually identify the

overlapped peaks in total ion chromatogram

A . Acetyl codeine ( m/z 341) and chlordiazepoxide ( m/z 283) ; B. Butacaine ( m/z 120) ,
morphine ( m/z 162) and diazepam ( m/z 256)
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Tab1 Retentiontimes (RT) , relative retention times (RRT) , molecular weights (M'W) and characteristic
ions of 47 drugs and one internal standard (C21) , x£s, n=6

No. Compound RT/ min RRT MW Characteristic ion

1 Amphetamine 3.03 £0.008 0.286 £0.0008 135 91 ,65,63,120,77

2 Metha mpheta mine 3.48 £0.012 0.328 £0.0011 149 58,65 .,91,77 ,117

3 Nicotine 4.96 £0.012 0.468 £0.0011 162 84,133,162

4 MDA 6.12%0.030 0.578 £0.0028 179 136 ,135,77,105,179

5 Barbital 6.38 £0.012 0.602 £0.0012 184 141,156 ,98,112,83

6 MDMA 6.61 £0.028 0.624 £0.0026 193 58,135,193 ,177

7 Aprobarbital 7.42£0.018 0.700 £0.0017 210 167,124 ,97 ,168 ,195

8 Meprylcaine 7.72 %£0.000 0.728 £0.0000 235 100,105 ,58,70 ,84

9 Amobarbital 8.15%0.008 0.769 £0 .0008 226 156,141 ,55,167 ,142
10 Pentobarbital 8.34%0.011 0.787 £0.0010 226 141,156 ,98 ,157 ,112
11 Pethidine 8 .40 £0.000 0.793 £0.0000 247 71,103,172 ,247 ,218
12 Isobutyl aminobenzoate 8.57 £0.005 0.809 £0.0005 193 120,137,92,65,193
13 Secobarbital 8 .73 £0.005 0.823 £0.0004 238 168,167,141 ,97 ,156
14 Caffeine 9.03 £0.008 0.852%0.0008 194,109 ,67 ,82,55
15 Prilocaine 9.08 £0.000 0.857 £0.0000 220 86,107,106 ,134,220
16 Lidocaine 9.40 £0.000 0.887 £0.0000 234 86,58 .,87,72.,120
17 Phenobarbital 10 .14 £0.004 0.956 £0.0028 232 204,232,117 ,156,141
18 Procaine 10.46 £0.013 0.987 £0.0013 236 86,99,120,58 ,164
19 m Heneicosane ( IS) 10 .60 £0.000 1.000
20 Methadone 11.25£0.008 1.061 £0.0008 309 72,91 ,165,178 ,294
21 Methaqualone 11 .38 £0.000 1.074 £0.0000 250 91,235,233 ,250,132
22 Anmitriptyline 11.59 £0.011 1.093 £0.0011 277 58,59,202,91 ,203
23 Cocaine 11 .65 £0.000 1.094 £0.0000 303 82,83,182,94,105
24 I'mipramine 11.77 £0.000 1.110£0.0000 280 58,234 ,85,235,193
25 Doxe pine 11.81 £0.011 1.114 %0 .0011 279 58,165,178 ,152,189
26 Pramocaine 12.03 £0.000 1.135%£0.0000 293 100,128 ,70,101 ,129
27 Bupivacaine 12.15%£0.000 1.146 £0.0000 288 140,84 ,141 ,96 ,56
28 Promethazine 12.15£0.000 1 .146 £0.0000 284 72,199 ,180,167,213
29 Carba maze pine 12.47£0.019 1.176 £0.0015 236 193,236,192,165,139
30 Codeine 12.83 £0.000 1.210%0.0000 299 299,162,124,115,70
31 Butacaine 13.13 £0.000 1.239 £0.0000 306 120,142,100,178,263
32 Diazepam 13.17 £0.000 1.242 %0 .0000 284 256,283,284 ,257 ,255
33 Morphine 13.22£0.006 1.247 £0.0005 285 285,162,115,109,215
34 Chlorprothixene 13.53 £0.008 1.276 £0.0008 315 58,221,255 ,315
35 Chlorpromazine 13.53 £0.008 1.276 £0.0008 318 58 .,86,221 ,318,272
36 Codeine acetyl 13.67 £0.008 1.290 £0.0008 341 341,282,229 ,115 ,124
37 Chlordiazepoxide 13.70 £0.008 1.292%0.0004 299 283,282,247 ,124 ,163
38 Thebaine 13.73 £0.006 1.295£0.0005 311 311,296,140,152,115
39 6- Acetyl morphine 13.78 £0.004 1.300 £0.0004 327 268,327,165 ,211 ,242
40 Heroin 14.69 £0.011 1.386 £0.0011 369 327,268,369 ,310,204
41 Trifluoperazine 14.94%0.011 1.409 £0.0011 407 70,113,141 ,127,248
42 Dibucaine 15.16 £0.010 1.430 £0.0010 343 86,58 ,116,144 ,228
43 Nitrazepa m 16 .26 £0.042 1.534%0.0010 281 253,280,206 ,234 ,222
44 Papaverine 16 .83 £0.006 1.588 £0.0041 339 338,324 ,339,154,308
45 Clozapine 17 .41 £0.010 1.642£0.0005 326 243,256,192 ,227 ,326
46 Estazolam 18.15£0.026 1.712 £0.0026 294 205,259,239 ,293 ,294
47 Alprazolam 18.90 £0.026 1.783 £0.0026 308 77,204,279 ,273 ,308
48 Dihydroetorphine 20.91 £0.020 1.973 £0.0020 413 380,395,176 ,115,296
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Tab2 The representative ions of six category drugs and their metabolites for reconstructed chromatograms

Drug category Representative characteristic ion
Barbiturates , methaqualone and their metabolites 141,156,167 ,204,235,251 ,219
Benzodiazepines and their metabolites ” 283,243,268 ,308 ,253 ,299 ,251 ,259
Tricyclic antidepressants , phenothiazines and their metabolites 58,72,193,113,179,180,215,234
Local anaesthetics and their metabolites 82.,86,100,120,140,182,58,123
Analgesics and their metabolites 57,71 ,72,162 ,327 ,324 ,311 ,277
Amphetamine stimulants and their metabolites 56,58 ,91 ,135,136,137

" In view of the fact that clozapine and its metabolites have similar ions with the benzodiazepines , it is attributed to benzodiazepines

. 4 GC MS .
’ ’ Tab3 Absolute recoveries of 21 drugs in plasma at
’ ’ : concentration of 20 pg* mL" ' and 5 pge mL~ ' ( n=5)
> Pealf Drug 20 pgemL"! 5 pgemL™!
R No. Recoveries/ % RSD/ % Recoveries/ % RSD/ %
2 21 1 Amobarbital 96 .3 2.90 95.0 2 .61
2 Pentobarbital 96 .3 2.43 93.5 2.80
» GCFID 3 Pethidine 94.0  5.51 95.9 2.00
21 , 4 Secobarbital 96 .1 2.01 94.5 2.03
3. 5 Caffeine 93 .1 6.75 93.9 4.18
. 6 Lidocaine 91 .5 5.72 85.7 3.95
> 20 Ug. mL 5 7  Phenobarbital 102.5 3.43 101 .5 2.93
pge mL~ ! s 78 % ~103 %, 8  Methaqualone 95 .2 1.40 90 .2 2.33
705 9 Amitriptyline 93.2  1.54 89.3 4 .31
10 Diazepam 96 .5 3.15 87.9 2.70
’ 11 Chlorpromazine 89 .8 4.08 79 .1 4.46
, 12 Methadone 92.1 2.12 91 .0 2.25
. . 13 Cocaine 93.5 1.68 86.9 4 .47
’ 14 Imipramine 93.7 2.62 89 .6 3.23
? ’ ’ 15  Promethazine 91 .4  3.93 96.9 3.39
N N . 16 Codeine 99.4  4.18 102 .8 2.58
3 17 Codeine acetate 89 .8 4 .64 83 .1 2 .88
18 6 Acetyl morphine 98 .8 6 .98 101 .8 2.63
0.5 mL, )
19  Heroin 87.5 4.18 83.7 2.16
, 2 g, 100 uL , 20 Clozapine 90.5  6.36 92.6 3.54
GC MS . 21 Dihydroetorphine 86.2  6.63 85 .8 5.35
. s 2 " Peak No. is arranged by the retention time of the drugs
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Fig 2 a. The total ion chromatogram of the patient plasma extract, RT 10.60 min (IS) ; b. Reconstructed
mass chromatogram of selected ions for benzodiazepines ( m/z 243 + 251 +253 +268 + 283 +299 +308) , RT
13.15 min ( diazepam) , RT 13. 68 min ( chlordiazepoxide) ; c. Reconstructed mass chromatogram of selected
ions for tricyclic antidepressants and phenothiazines ( m/z 58 +72 +113 +179 +180 +193 +215 +234) , RT
12.42 min (carbamazepine) , RT 9. 98 min (carbamazepine metabolite)
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Tab 4  The quantitative results of toxicants in

plasma
Toxicant Concentration/ pg® mL~ !
Diazepam 12.2
Chlordiazepoxide 14.9
Carba maze pine 115.1

Carbamazepine metabolite
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COMPREHENSI VE SCREENING OF DRUGS AND TOXICANTS IN
BIOLOGICAL SAMPLES USING SOLID PHASE EXTRACTION AND GC MS

LI Li, ZHOU Yong Xin, LUO Yi

(Institute of Pharmacology and Toxicology, Academyof Military Medical Sciences , Beijing 100850 , China)

ABSTRACT: AIM  To develop a method for syste matic analysis of 47 toxicants and drugs in plasma.
METHODS A new versatile solid phase extraction/ concentrator (SPEC) plus Multt Modal disc was selected to
extract the acidic, neutral and basic drugs by two different eluents, acidic ethyl acetate and basic ethyl acetate .

The determinations were programmed by combining retention time , diagnostic ions and library search. Six to

eight ions per category were individually selected from the mass spectra of the corresponding drugs and their

metabolites. The screening was performed using reconstructed mass chromatograms of selected ions per
category. RESULTS The absolute recoveries of 21 drugs from plasma exceeded 78 % with relative standard
deviations less than 7 % at concentrations of 20 pg* mL" "and 5 pg* mL ' The developed methods were applied
to the detection of acute toxicants with good results. CONCLUSION These developed methods are simple,

sensitive , rapid and reliable .

KEY WORDS: solid phase extraction; SPEC Multr Modal disc; GC MS; syste matic analysis ; drugs and

toxicants





