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Abstract: Objective To investigate the differences in metabolites of Clinopodii Herba from different pro-
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ducing origins. Methods UHPLC-QE-MS combined with untargeted metabolomics was used. Principal com-

ponent analysis (PCA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were applied to
screen differential metabolites, and the differential metabolites and related metabolic pathways were analyzed.

Results A total of 1229 metabolites belonging to 18 categories were identified in Clinopodii Herba from dif-

ferent origins, mainly including terpenoids. flavonoids, phenolic acids and their derivatives, lipids. There were
379 differential metabolites between Dabieshan (Anhui) and Tongren (Guizhou), 242 between Dabieshan (An-
hui) and Jishou (Hunan), and 136 between Jishou (Hunan) and Tongren (Guizhou). Among them, 445 me-
tabolites were qualitatively classified into 11 categories using the Human Metabolome Database (HMDB). Lip-
ids and lipid-like molecules, phenylpropanoids and polyketides, benzene ring-containing compounds, and or-
ganic oxygen compounds accounted for a relatively high proportion, with each category exceeding 10%. KEGG
pathway enrichment analysis showed that arginine biosynthesis, starch and sucrose metabolism, and alanine,
aspartate and glutamate metabolism were the main differential metabolic pathways. Twenty-seven common
metabolites were detected across the three origins, dominated by lipids and lipid-like molecules, benzene ring
compounds, and organic oxygen compounds. Cluster analysis revealed distinct separation of differential metab-
olites between samples from Dabieshan (Anhui) and those from Jishou (Hunan) and Tongren (Guizhou). Ob-
vious upregulated and downregulated regions of metabolites were observed between the Dabieshan (Anhui) and
Tongren (Guizhou) groups, while the metabolic profiles of samples from Jishou (Hunan) and Tongren
UHPLC-QE-MS-based untargeted metabolomics can be ap-

plied to identify the differential metabolites of Clinopodii Herba from different origins, suggesting that geo-

(Guizhou) were relatively similar.  Conclusion
graphical origin is a key factor affecting metabolite composition. This provides a scientific basis for the geo-
graphical identification, quality control, and safe rational use of Clinopodii Herba.
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