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Ultra-performance liquid chromatography-tandem mass spectrometry method
for the determination of residual ephedrines in methamphetamine samples

Toshinori ANDO*, Noriaki ISHIZAKI*, Ryosuke SASAKI* and Chitoshi HINO*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For improvement of rapidity and stability for the analysis of residual ephedrines (ephedrine and pseudoephedrine) in
methamphetamine profiling analysis, we examined an analytical method using Ultra Performance Liquid
Chromatograph-tandem Mass Spectrometry (LC-MS-MS). When analyzing the ephedrines in the product ion mode after
optimizing the measurement conditions and setting precursor ion to m/z 166, it was possible to detect them separately with
equal or higher sensitivity and better stability, compared with the current method (Ultra Performance Liquid
Chromatography with fluorescence derivatization). The LC-MS-MS method also simplified pretreatment procedures and

thereby improved throughput for ephedrine analysis.
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Table 1 Retention time of ephedrines in each mobile phase.

mobile phase retention time(min)
A B ephedrine | pseudoephedrine
) ) methanol 16.6 17.7
10mM solution of ammonium othanol 90 9.9
formate (pH3)
acetonitrile 10.0 10.9
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Fig.2 Total ion chromatogram of standard ephedrines in the case of solution of
ammonium formate(pH3) and methanol.
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Fig.3 Total ion chromatogram of methamphetamine.
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Fig4 (a)ESI MS spectrum of ephedrine at 16.3 min and (b)ESI MS spectrum of
pseudoephedrine at 17.3 min.
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Fig.5 Total ion chromatogram of methamphetamine in the product ion scan
mode using m/z 166.
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Fig.6 (a)MS/MS spectrum of ephedrine at 16.3 min and (b)MS/MS spectrum of
pseudoephedrine at 17.3 min.
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Fig.7 Total ion chromatogram of methamphetamine in the product ion scan
mode using m/z 166.
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Fig.8 (a)MS/MS spectrum of ephedrine at 6.2 min and (b) MS/MS spectrum of
pseudoephedrine at 6.9 min.
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+ Existing method for UPLC-Fluorescent Detection
(DDissolve 10 mg of sample in 5 mL of 0.1 mol/L carbonic acid buffer
(pH 9)/acetonitrile 4/1 solution.
l
@Mix 70 pL of 4-(4,5-diphenyl-1H-imidazole-2-il) benzoyl chloride
hydrochloride 13 mg/mL acetonitrile solution with 100 uL of the
sample solution, and stand for 20 minutes at room temperature.
l
(Filtrate it with 0.2 mm membrane filter, and add 10 uL of 2.5%
ammonia aqueous solution, and stand for 10 minutes at room

temperature, then filtrate it with 0.2 mm membrane filter again.

* New method for LC-MS-MS
Dissolve 10 mg of sample in 1 mL of 10mM solution of ammonium
formate (pH3).

Fig.9 Comparison of pretreatment step in our existing method for
UPLC-Fluorescent Detection and new method for LC-MS-MS.
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