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Analysis of plants containing psychotropic substances by GC-MS

Atsuo TACHIKAWA*, Ken OKAMOTO*, Yohei MATSUWAKI* and Hideyuki OTAKE*
*Nagoya Customs Laboratory, 2-3-12, Irifune, Minato-ku, Nagoya, Aichi 455-8535 Japan

It has long been known that some plants in various regions of the world contain psychotropic substances. In Customs, it is
necessary to analyze those plants for contained psychotropic substances, but analytical methods for these plants have not yet
been established. Therefore, the purpose of our study is establishing those analytical methods. Generally, analytical methods
vary plant to plant, because the components of plants differ from each other, thus it is necessary to analyze them individually.
In this study, we examined the extracting conditions and the gas chromatograph mass spectrometer (GC-MS) conditions for
psychotropic substances contained in 6 plants (San Pedro, Acacia, Chaliponga, Khat, Yopo and Harmala). As a result, we
could extract psychotropic substances from those 6 plants by simple extraction by an ethanol:chloroform (1:1) mixed
solution or liquid-liquid extraction using ethyl acetate under an alkaline condition. Furthermore, we could identify each of
the psychotropic substances with DB-5MS or CYCLODEX-B columns.
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Fig.1 Chemical structures of psychotropic substances
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Fig.2 Total ion chromatograms of San Pedro extract under the extracting
condition described in (a)2.3.2(1) and in(b)2.3.2(2), under the GC-MS
condition described in 2.2.2(1)
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Fig.3 Total ion chromatograms of Acacia extract under the extracting condition
described in (2)2.3.2(1) and in(b)2.3.2(2), under the GC-MS condition
described in 2.2.2(1)
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Fig.5 Total ion chromatograms of Khat extract under the extracting condition
described in (a)2.3.2(1) and in(b)2.3.2(2), under the GC-MS condition
described in 2.2.2(1)
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Fig.4 Total ion chromatograms of Chaliponga extract under the extracting
condition described in (a)2.3.2(1) and in(b)2.3.2(2), under the GC-MS
condition described in 2.2.2(1)
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Fig.6 Total ion chromatogram of Khat extract under the extracting condition
described in 2.3.2(3), under the GC-MS condition described in 2.2.2(1)
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Fig.8 Total ion chromatograms of standard substances under the GC-MS
condition described in 2.2.2(1)
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Fig.9 Mass spectra of the detected peak in Fig.8
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Fig.10 Total ion chromatograms of standard substances under the GC-MS
condition described in 2.2.2(2)
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Fig.11  Total ion chromatogram of Khat extract under the extracting condition
described in 2.3.2(3), under the GC-MS condition described in 2.2.2(2)
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Fig.12 Total ion chromatograms of Yopo extract under the extracting
condition described in (2)2.3.2(1) and in(b)2.3.2(2), under the GC-MS
condition described in 2.2.2(1)
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Fig.15 Mass spectra of the detected peak in Fig.14
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Fig.16 Total ion chromatograms of Harmala extract under the extracting
condition described in (2)2.3.2(1) and in(b)2.3.2(2), under the GC-MS

condition described in 2.2.2(1)
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