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Qualitative analysis of Ginkgolic Acids by gas chromatography/mass spectrometry

KISHI Daiki*, MATSUMOTO Tsuyoshi*, ENOMOTO Yasuyuki* and NOGUCHI Hiroshi*
*Tokyo Customs Laboratory 2-7-11 Aomi, Koto-ku, Tokyo, 135-8615 Japan

In recent years, Ginkgo Biloba Leaf Extracts are widely sold as health supplements in Japan and medical supplies in Germany

and France for the improvement of cerebral circulatory disorders and memory. However, Ginkgo Biloba Leaf contains an

allergenic ingredient called Ginkgolic Acids (GAs) in addition to the active ingredient, and when Ginkgo Biloba Leaf Extract is
to be added to health foods, it must be purified.On the other hand, Vegetable Extracts are classified under Heading 13.02 in the
Customs Tariff Schedule. However, comments for Heading 13.02 of the Customs Tariff Schedule suggests even if it is a Vegetable
Extract, it is to be excluded from the heading  if the extracted components are highly refined by chromatography or other means.
Thus, the purified Ginkgo Biloba Leaf Extract is classified under Heading 21.06 mainly as a food additive. So, we need to check
whether Ginkgo Biloba Leaf Extract is purified and suggest analyzing for GAs as one way to judge. In this study, we examined
the method of qualitative analysis of GAs contained in Ginkgo biloba leaf by gas chromatography/mass spectrometry (GC-MS).
As aresult, we are able to analyze GAs by Trimethylsilyl derivatization of GAs.
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Fig.1 Chemical Structure of Ginkgolic Acids(GAs).
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Fig.2 Total ion chromatograms of GAs.
(3)C13:0, (b)C15:0, (c)C15:1, (d)C17:1, (€)C17:2
COOH C15:1

COOH C17:1

Fig.3 Localization of the double bond in GAs(C15:1 and C17:1)
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Fig.4 EI-MS spectrum of GAs.

()C13:0, (b)C15:0, (c)C15:1, (d)C17:1, (e)C17:2 (b)C15:0(TMS derivatization)
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Fig.6 Total ion chromatograms of TMS derivatization of GAs.
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Fig.5 Total ion chromatograms of TMS derivatization of GAs(C15:0).
(2)BSA, (b)BSTFA, (c)MSTFA
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Fig.7 EI-MS spectrum of TMS derivatization of GAs.
(a)C13:0, (b)C15:0, (c)C15:1, (d)C17:1, (e)C17:2
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(a) TMS derivatization Ginkgo Biloba Leaf (All Range )
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Fig.8 Total ion chromatograms of TMS derivatization of Ginkgo Biloba Leaf.
(a)All Range, (b)RT15~38 Range
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