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Metabolomics Analysis of Codonopsis pilosula Under Drought Stress Based on LC-MS
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[Abstract] Objective: The biological mechanism of Codonopsis pilosula adaptation to drought was
explored by determining the root metabolome of C. pilosula during harvesting. Method: Non-targeted
metabonomics LC-MS was used to screen differential metabolites by multivariate statistical analysis, univariate
statistical analysis and metabolic pathway enrichment analysis. Result: (1) There were 274 metabolites in LD vs
CK group, 142 of which were up-regulated and 132 of which were down-regulated. There were 284 metabolites
with significant difference in MD vs CK group, of which 157 were up-regulated and 127 were down-regulated.
There were 317 metabolites with significant difference in SD vs CK group, of which 133 were up-regulated and
184 were down-regulated. @ Differential metabolites were annotated into kyoto Encyclopedia of Gene and
Genomes (KEGG) database and 82 differential metabolic pathways were obtained, among which sphingolipids

metabolism was significantly enriched (P<0.01). Metabolism of arginine and proline, tryptophan, alanine,
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galactose, nicotinic acid and nicotinamide, cysteine and methionine, arachidonic acid, linolenic acid and
glycerides were significantly enriched in different metabolite pathways (P<0.05). @ The metabolites of the three
comparison groups before and after enrichment were classified and analyzed. It was found that they were mainly
concentrated in fatty acyls group, carboxylic acid and derivatives, and organ oxygen compounds, followed by
sphingolipids, indoles and derivatives, organonitrogen compounds, glycerophospholipids, pyridines and
derivatives, peptidomimetics, glycerolipids and so on.In the drought stress of C. codonopsis, carbohydrate related
metabolites were mainly up-regulated, lipid related metabolites were mainly down-regulated, and all other
metabolites were up-regulated. Conclusion: The changes of metabolites in the roots of C. pilosula under
drought stress were elucidated. carbohydrate and lipid-related metabolites were the main products of C. pilosula

under drought stress, and these metabolites may be the main reason to improve the ability of C. pilosula to resist

drought, which laid a foundation for further study on the mechanism of C. pilosula to resist drought.
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Fig. 4 PLS-DA model analysis of three drought stress contrast groups
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Fig.5 OPLS-DA model analysis of three drought stress contrast groups
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Fig. 6 OPLS-DA model permutation test of three drought stress contrast groups
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Table 3 Fold change of main metabolites involved in 11 prominent pathways which were enriched in KEGG analysis
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