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[Abstract] Objective To investigate the differences in metabolites between Rehmannia glutinosa and
Helianthus tuberosus before and after steaming to provide a theoretical basis for their identification. Methods A
widely targeted metabolomics technology approach based on UPLC-MS/MS was employed to detect their
metabolite components. Principal component analysis (PCA), hierarchical cluster analysis (HCA), and
orthogonal partial least squares-discriminant analysis (OPLS-DA) were combined to analyze the metabolites.
Results A total of 2,474 metabolites belonging to 12 categories were detected, among which phenolic acids,
alkaloids, terpenoids, and flavonoids were dominant. After steaming, the content of sugars— such as
manninotriose, raffinose, and D-fructose—and phenolic acids including vanillic acid, syringic acid, and citric
acid increased significantly in both raw R. glutinosa and raw H. tuberosus. In contrast, the levels of glycosides,
including catalpol, echinacoside, and acteoside, were significantly lower in steamed R. glutinosa than in its raw
form. The significantly differential metabolites between the steamed R. glutinosa vs. raw R. glutinosa group were
predominantly amino acids and iridoid glycosides, among which the contents of components such as
acetylcatalpol, L-tryptophan, and L-lysine decreased significantly in the steamed samples. The differential
metabolites between the steamed H. tuberosus vs. raw H. tuberosus group were mainly amino acids and phenolic
acids, with components such as ornithine, L-tryptophan, and L-lysine being significantly enriched in raw
samples. The significantly differential metabolites between the two raw materials, were primarily amino acids
and iridoid glycosides, among which acetylcatalpol was enriched in raw R. glutinosa, while 1-O-feruloylquinic
acid and 4-O-feruloylquinic acid were significantly enriched in raw H. tuberosus. The significantly differential
metabolites between the steamed R. glutinosa vs. steamed H. tuberosus group were mainly phenolic acids, with
components such as 4-O-p-coumaroylquinic acid and 3, 5-dicaffeoylquinic acid being significantly higher in
steamed H. tuberosus than in steamed R. glutinosa. Kyoto Encyclopedia of Genes and Genomes (KEGG)
enrichment analysis of differential metabolites revealed that the metabolites were primarily annotated and
enriched in pathways such as amino acid biosynthesis, plant secondary metabolite biosynthesis, and terpenoid
biosynthesis. Conclusion This study elucidates the metabolic characteristics of R. glutinosa and H. tuberosus
before and after the steaming process, offering insights from a metabolic profiling perspective for distinguishing

between steamed R. glutinosa and steamed H. tuberosus.
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