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Differential Analysis of Amino Acids and Their Derivative Metabolites in Lychee Wine Fermented at
Different Temperatures Based on Untargeted Metabolomics

CHEN Liping, HU Xueling, LIU Mengtong, PENG Yongcong, SHI Zhangyan, ZHANG Lin, ZHONG Qiuping™
(School of Food Science and Engineering, Hainan University, Haikou 570203, China)

Abstract: To clucidate the effect of fermentation temperature on the composition of amino acid and derivative
metabolites in lychee wine, the differences in amino acids and their derivatives in lychee wine fermented at 10, 20, and
30 °C were investigate with liquid chromatography-mass spectrometry combined with multivariate statistical analysis.
The regulatory mechanism of temperature on the metabolic pathways of amino acids and their derivatives was revealed
by Kyoto Encyclopedia of Genes and Genomes (KEGG) metabolic pathway enrichment analysis. The results showed
that a total of 92 amino acids and their derivatives were identified, and 80 differential metabolites were screened based
on the variable importance in projection (VIP) value > 1 and P < 0.05. The relative contents of valine, y-aminobutyric
acid, and other substances were higher in samples fermented at 30 °C; the relative contents of leucine, phenylalanine,
and others were the highest in samples fermented at 20 °C; while 10 °C was not conducive to the retention and
metabolism of amino acids. Multivariate statistical analysis revealed that the composition characteristics of the top
10 up-regulated differential metabolites (meeting the screening criteria and ranked by P-value) varied significantly at
different temperatures: fermentation at 10 °C was mainly enriched with amoxicillin, N-acetyl-L-tyrosine, etc.; the 20
and 30 °C groups shared common features, dominated by 2-aminoisobutyric acid, 3-aminobutyric acid, 2-aminobutyric
acid, etc. Compared with the unfermented group, a series of statistically significant (P < 0.05) positive and negative
correlations existed among the up-regulated amino acids and their derivatives at different temperatures. The differential

metabolite pathways were mainly arginine and proline metabolism, with the highest differential abundance score
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observed at 20 °C. In conclusion, fermentation of lychee wine at 20 °C was more favorable for the utilization and

biotransformation of amino acids.
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Table1  Determination of differential amino acids and their derivatives in
lychee wine fermented at different temperatures
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