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Analysis of different metabolites in the endocarp of walnut at different

developmental stages
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Abstract: In order to investigate the changes of metabolites and lignification during the development of walnut
endocarp, the metabolites of walnut (‘Zanmei’) endocarp in different development stages were measured. At the same
time, we combined the transcriptome information to study the changes of metabolites and expression of related genes
in walnut endocarp at different development stages. The results showed that there were significant differences in the
metabolites in walnut endocarp at different development stages. A total of 7837 metabolites were identified by high
performance liquid chromatography-mass spectrometry (UPLC-MS). After screening, a total of 2633 differential
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metabolites were obtained, including nucleotides and derivatives, lipids, phenolic acids, amino acids and derivatives,

alkaloids, glycosides, organic acids, lignans, flavonoids, etc. They were classified into 35 metabolic passways, among

which, zeatin biosynthesis, histidine metabolism, riboflavin metabolism, thiamine metabolism, phenylalanine, tyrosine

and tryptophan biosynthesis pathways were the most significant. Glucosinolates biosynthesis, purine metabolism,

porphyrin and chlorophyll metabolism, and phenylpropanoid biosynthesis pathways were enriched with the most

differentiated metabolites. At 45 days after anthesis, the contents of most of the differential metabolites were lower

than those at 20 days after anthesis. Combined transcriptome and metabolome analysis showed that there were 22

similar metabolic pathways, including zeatin biosynthesis pathway and so on. The changes of differential metabolites

in hormone metabolism and phenylpropanoid biosynthesis pathway were consistent with the expression of genes

encoding the enzymes. The analysis of the metabolites in walnut endocarp provided a theoretical basis for revealing

the development rule of endocarp and improving its utilization value.

Keywords: walnut endocarp; lignification; metabonomics; differential metabolites
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