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ABSTRACT

The determination of amphetamine, methamphetamine, and ephedrine in urine
samples in this study was performed by gas chromatography-mass spectrometry
(GC-MS). Samples were prepared by solid phase extraction (SPE) on C,; adsorbent and
back extraction followed by derivatizatioﬁ with heptafluorobutyric anhydride (HFBA).
The compounds were analyzed on a DB-5MS capillary column under optimised
GC-MS operating conditions, using full scan mass spectral analysis with electron
impact ionization. The order of elution was amphetamine, methamphetamine and
ephedrine.

Amphetamine, methamphetamine and ephedrine were analyzed as both
underivatized and HFBA derivatives. The characteristic fragmentation patterns or
major peaks of underivatized drugs were at m/z 44, 91 and 65 for amphetamine 58, 91
and 65 for methamphetamine and 58, 77 and 44 for ephedrine which provided positive
identification. The characteristic peaks of HFBA derivatives were found to be at m/z
240, 118 and 91 for amphetamine 254, 210 and 91 for methamphetamine and 254,
210 and 255 for ephedrine. Under the optimum GC-MS condition and using

phenylpropanolamine as internal standard, the limits of detection (LOD) of



amphetamine, methamphetamine and ephedrine were all found to be 2 ug/m! and the
linearity ranges were 2 - 160, 2 - 160 and 2 - 80 ug/ml, respectively. For HFBA
derivatives, the LOD values were found to be 100, 50 and 100 ng/ml, respectively, and
the linearity ranges were 0.2 - 40, 0.2 - 40. and 0.2 - 30 ug/ml in the same order.

For the extraction of amphetamine, methamphetamine and ephedrine from urine
samples, the appropriate condition for SPE was obtained with sample solution at pH 5,
a mixture of EtOH : NH,OH : H,0 (50: 10 : 40 v/v) as rinse solution and a mixture of
CH,Cl,: i - propanol : NH,OH (78 : 20 : 2 v/v) as eluting solvent. The percentages of
recoveries for amphetamine, methamphetamine and ephedrine were 55.8, 66.9 and
26.9, respectively, and the LOD values in the urine samples were found to be 100, 50
and 100 ng/ml, respectively. Of the nineteen urine samples investigated, no sample was
found to contain ephedrine. Fifteen samples were found to contain methamphetamine
greater than 500 ng/ml and only five samples were found to contain amphetamine

greater than 500 ng/ml.
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