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Fig. 1 Phenotype and the metabolic profile of Areca catechu L.

A: Phenotypes of A. catechu L. at mature stage; B: Phenotypes of isolated fruit tissues of A. catechu L.; C: Principal
component analysis of metabolomics of tissues of A. catechu L.; D: Principal component analysis of metabolomics of tissues in
the fruit of Areca catechu L.
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Fig. 2 Identification of arecaidine hexoside

A: The structure of arecaidine hexoside and its possible fragmentation pattern; B: The total ion chromatogram of M33; C:
MS/MS spectra of M33.
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Fig. 3 Relative quantitative analysis of amino acids and alkaloids in Areca catechu L.

A: Heat map of amino acids; B: Heat map of alkaloids.
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Spatial Distribution of Arecoline Synthesis Precursors and
Analysis of Arecoline Synthesis Pathway

XU Hang, LIU Xianqing, YUAN Honglun, LUO lJie
(College of Tropical Crops/Hainan Key Laboratory of Sustainable Utilization of Tropical
Biological Resources, Hainan University, Haikou, Hainan 570228, China)

Abstract: To discover the bioactive components in Areca catechu L., metabolome of A. catechu L. was
profiled by using high-performance liquid chromatography-mass spectrometry spectrometry-based on non-
target metabolomics. A total of 158 metabolites were quantified, including amino acids, lipids, nucleotides,
alkaloidsalkaloids, and flavonoids, and arecaidineacecainide hexosidehexoxide was discovered in A. catechu L.
for the first time. The relative quantification of amino acids and alkaloids showed that aromatic amino acids
and branched-chain amino acids were mainly distributed in the seeds of A. catechu L. Niacin derivatives were
higher in the leaves; arecaidine hexoside and guvacoline were higher in the exocarp of the fruit; other alkaloids
were highly accumulated in the fruits, especially in the seeds. According to the structural similarity of niacin,
trigonelline, and arecoline, the synthesis pathway of arecoline is speculated as that L-aspartic acid is used as the

starting point, and that niacin and trigonelline are used as the basic skeleton for the synthesis.
Keywords: Areca catechu L.; arecoline; metabolome; spatial distribution; metabolic pathway
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