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• Metabolomics profiling identified 359 
metabolites (positive mode) and 242 
(negative mode).

• Hierarchical clustering revealed clear
separation between control and 
hyper-gravity groups.

• Phenylpropanoid biosynthesis was 
the most significantly altered 
pathway (p = 3.4 × 10⁻⁸).

• Key metabolites included 2-
Hydroxycinnamic acid, L-Tyrosine, L-
Phenylalanine, Sinapinic acid, 1-O-
Sinapoyl-β-D-glucose, and 1-O-
Sinapoyl-β-D-glucoside.

Omics Analysis
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• Lipidomics profiling identified 459 
lipids across both ionization 
modes.

• Saccharolipids (SL) showed the 
most significant increase under 
hyper-gravity.

• SL abundance was 1.65-fold 
higher than control (p < 0.001).

Omics Analysis



Summarize our finding 
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Future research
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• Plant and seed storage for long-term transportation

• Rice cultivars selection for space agriculture

• Cosmic radiation on plant physiology and mutation


