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Figure 1. Structure information of amphetamine-dy,
aniphetamine-ds and trichloroacetic anhydride.
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Figure 2. Mass spectrum of TCA-amphetamine-dg(A), and TCA-amphetamine-ds(B).
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Figuare 3. Structure information and ion fragementation data of trichloroacetyl derivatives of amphetamine-dg and

amphetamine-ds.
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Table 1. Full-scan mass spectral data of TCA-amphetamine and TCA-amphetamine-ds

TCA-amphetamine-dg

TCA-amphetamine-ds

Ion(m/z)

Relative intensity

Relative intensity

Tons designated for TCA-amphetamine-d,
192
190
188
118
91
Tons designated for TCA-amphetamine-ds
196
194
192
123
92

23.7%
70.5%
76.3%
100.0%
59.3%

0.0%
21%
23.7%
0.0%
7.3%

100.0%
0.0%
0.0%
0.0%
0.0%

29.5%
98.1%
100.0%
73.6%
52.8%

Table 2. SIM mass spectral data of TCA-amphetamine and TCA-amphetamine-ds

TCA-amphetamine-d; TCA-amphetamine-ds

Ton(m/z) Intensity and % contribution by analog  Intensity and % contribution by analog

Tons designated for TCA-amphetamine-dy

192 70944(308.7%) 219008
190 235648(0.1%) 303
188 220312(0.2%) 382
118 319168(1.1%) 3534
o1 205760(2.1%) 4475
Ions designated tfor TCA-amphetamine-ds
196 309 73288(0.4%)
194 5674 235648(2.4%)
192 70944 219008(32.4%)
123 1178 133056(0.9%)
92 25912 75512(34.3%)

fr (EP) 5 31.25~2000 ng/ml. & 38 & #F
FIAR A BRMR (v = 8.9365 - 10k + 0.04469, n =
7, SD = 0.03569, HHFE = 0.9987 ) » Ex
amphetamine-ds 8 & # RIEZ B AT L TCAA
A AL LLUAAR BT RGBT 2 AR

B o
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GC/MS Analysis of Amphetamine in Urine with

Amphetamine-ds(side chain) as an Internal Standard

POR-YUH WANG, SHYH-TYE TAI BIN-CHUNG HUANG,
RAY (JUEI} H. LIU* AND ERICK TSI-TEE SUEN

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan

*University of Alabama at Birmingham, U.S.A.

ABSTRACT

This study examined the accessibility of
using amphetamine-ds (side chain) as an internai
standard in quantitative analysis of the
trichloroacetyl derivative of urinary amphetamine
by gas chromatography / mass spectrometry
(GC/MS). In GC/MS analysis , fragments with
minimal interference between the assay protocol
and the internal standard were selected for quan-
titation. In the full-scan mode, no interference
from TCA-amphetamine-ds, the trichloroacetyl
derivative of amphetamine-ds, was observed for
the fragments of trichloroacetylamphetamine
(TCA-amphetamine) with m/z 190, 188, 118 and
91. On the other hand, no interference from TCA-
amphetamine was indicated in fragments of m/z
196 and 123 of TCA-amphetamine-ds. In the

Key words : Amphetamine, GC/MS, derivative.
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selective ion monitoring mode (SIM), the inter-
ference between m/z 190, 188, 118 and 91 of
TCA-amphetamine and m/z 196, 194 and 123 of
TCA-amphetamine-ds was minimal. The frag-
ments of m/z 190 from TCA-amphetamine and
m/z 194 from TCA-amphetamine-ds were thus
selected for quantitation of urinary amphetamine
by SIM. Calibration graph derived from the ratio
of relative intensity of m/z 190 to m/z 194 versus
the concentration of urinary amphetamine was
linear over the concentration range of 31.25 -
2000 ng/mL (n=7, SD=0.0357, r=0.9987).
Amphetamine-ds was demonstrated to be a suit-
able internal standard in guantitative analysis of
the trichloroacetyl derived urinary amphetamine
by SIM analysis with GC/MS.
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