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of Korean abuser by GC/MS
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Abstract—A sensitive method for the determination of methamphetamine(MA) and amphetamine
(AM) in hair was developed by gas chromatography/mass spectrometry using stable isotope-labeled
internal standards, amphetamine-d; and methamphetamine-d.. Hair sample was washed with MeOH,
incubated with MeOH(1% HCI) overnight at 37C while stirring and extracted using solid phase
extraction column on a vacuum manifold. The extract obtained was pentafluoropropionated, and
applied to GC/MS. The calibration curves of MA and AM were linear from 2.5 to 250 ng (r>0.99
for both). The limit of detection was 0.1 ng/mg in hair and cut-off level was set at 0.25 ng/mg
for both. Hair samples of 27 MA abusers showed positive results in the range 0.7 to 106.8 ng/mg.
AM, its metabolite, was detected in 20 out of 27 samples. The ratio of MA versus AM was 4.6~38.3
in specimens. Hair analysis for methamphetamine by GC/MS is an effective method for identifying
long-term drug abusers.
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Fig. 1—Mass chromatograms for m/e 190(ampheta-
mine-PFP), 194(amphetamine-ds-PFP)and total
ion chromatogram from a methamphetamine
user's hair sample.

3.4% 452 _
1255
204 2487
L
1 1 I 3 [} + !
6.1% 451 _
2290
4904
A
; T
100%, .
TOT{ / ™ -/\/\/\..W

T T ] T T N
D 400 420 440 460 480
6:01 S 21 6:41 701 7:21 74 8:01

Fig. 2—Mass chromatograms for m/e 204(methamphe-
tamine-PFP), 208(methamphetamine-d;PFP)
and total ion chromatogram from a metham-
phetamine user’s hair sample.
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Table I—Recoveries of methamphetamine and amphe-
tamine added to 10 mg of human hair(n=3)

MA AM )
Concentration  Recovery CV.% Recovery CV.%
added (mean+t S.D) (mean® S.D)
(%) (%)
50 ng 102.72+ 8.35 8.12 108.67% 5,51 507
100 ng 105.68+ 5.50 5.21 98.68+ 8.17 8.28

Vol. 37, No. 4, 1993

Table II--Concentration of MA and AM in wash and
extract of MA users’ hair

MA (ng/mg) AM (ng/mg)

Extract Wash ratio* Extract Wash ratio*

1 79 10.3 79 5 0.6 8.3
2 29.5 11.3 2.6 1 trace —

3 56.5 2.5 22.6 6.8 0.3 22.7
4 6.8 - — 0.3 -
5 38.8 1.2 32.3 2.8 - —
6 5.5 - — 12 - —
7 1068 0.2 534 4.7 - -
8 10.6 1.9 5.6 09 trace —
9 373 2 18.7 2.1 - —
10 12.6 - — — - —
11 9.1 05 18.2 0.5 - -
12 289 02 1445 2.5 - —
13 6.2 - trace - —
14 10.8 - — 0.8 -
15 15.3 0.3 51 0.4 —
16 31.9 02 1595 1.8 - —
17 165 0.6 275 15 - —

MA : methamphetamine, AM : amphetamine, ratio* ;
Extract/Wash.
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Table HI—Concentration and ratio of methampheta-
mine and amphetamine in hair and urine

Hair (ng/mg) Urine (ug/m/)

AM MA MA/AM  AM MA MA/AM
1 5 79 153 5.1 139.9 227
2 1 295 295 58 47.7 8.2
3 68 56.5 8.3 positive™ positive* -
4 03 6.8 227 15 6.2 41
5 28 388 139 52 24 46
6 1.2 5.5 4.6 1.2 7.2 6
7 47 1068 227 24 13.7 5.7
8 09 106 118 13.1 24.5 1.9
9 21 373 178 8.1 68.2 8.4
10 - 126 - 0.4 3.4 8.5
11 05 91 182 21 10.5 5
12 25 289 116 - - —
13 trace 6.2 — 0.2 19.3 96.5
14 08 108 135 1.7 28.4 16.7
15 04 153 383 1.7 59.3 349
16 18 319 177 3.2 68.3 21.3
17 15 165 11 0.3 214 71.3
18 trace 29 — — - -
19 - 1 - - — -
20 - 1 - - - —
21 - 2.2 - - - -
22 = 1.5 - - - -
23 - 0.7 - - - —
24 09 11.7 13 144 27.3 1.9
25 37 355 9.6 6.3 16.2 26
26 77 843 109 —
27 - 1.2 — 178 30.8 1.7

MA : methamphetamine, AM : amphetamine, positive*

: did not measure the concentration
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