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Analysis of differential metabolites in different parts of Angelica dahurica (Fisch.ex Hoffm.) Benth. et
Hook. f. ex Franch. et Savat. based on untargeted metabolomics

WANG Xing, ZHOU Zishan, TIAN Enwei (School of Traditional Chinese Medicine, Southern Medical
University, Guangzhou 510515, China)

ABSTRACT OBJECTIVE To investigate the metabolic differences in roots, stems and leaves of Angelica dahurica (Fisch.ex
Hoffm.) Benth. et Hook. f. ex Franch. et Savat. (shortened for A. dahurica) , and to provide a basis for the development and
utilization of its medicinal resources. METHODS UPLC-MS/MS untargeted metabolomics technology was employed to detect
metabolites in roots, stems and leaves of 4. dahurica. Multivariate statistical analysis was used to screen differential metabolites and
perform cluster analysis. Furthermore, Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis was
conducted on these differential metabolites. RESULTS A total of 769 metabolites were identified in roots, stems and leaves of A.
dahurica. Among them, lipids, alkaloids, amino acids and their derivatives accounted for the highest proportion, which accounted
for 14.31%, 13.91% and 13.65%, respectively, and the coumarin compounds accounted for 3.25%. Results of principal component
analysis, orthogonal partial least squares-discriminant analysis and cluster analysis indicated that there were certain differences in
metabolites among the three tissues. A total of 205 differential metabolites were identified between stems and roots (82 up-regulated
and 123 down-regulated) , 326 differential metabolites between leaves and roots (247 up-regulated and 79 down-regulated), and
293 differential metabolites between the leaves and stems (263 up-regulated and 30 down-regulated). Further analysis of the
differential coumarin metabolites in different plant parts revealed that several compounds, including (R) -oxypeucedanin, 4-
hydroxycoumarin, 4-methylumbelliferyl acetate, exhibited relatively high contents in the leaves. KEGG pathway enrichment
analysis indicated that differential metabolites predominantly accumulated in the phenylpropanoid biosynthesis and ABC transporter
pathways. CONCLUSIONS There are significant differences in metabolites among roots, stems and leaves of A. dahurica.
Coumarin compounds are highly enriched in the leaves, and their synthesis and transport may be related to the synergistic effect of
the phenylpropanoid biosynthesis pathway and the ABC transporter pathway.

KEYWORDS Angelica dahurica (Fisch.ex Hoffm.) Benth. et Hook. f. ex Franch. et Savat.; non-medicinal parts; untargeted
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