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Analysis of differential metabolites of walnut kernels from different geographical
origins based on UHPLC-Q Exactive MS technology

CAOQO Fu, LIU Huijuan, HU Yeqing. YANG Ying, WU Kun
(Anqging Medical College , Anqging 246052, Anhui, China)

Abstract: Objective To investigate the metabolite differences in walnut kernels from different geograph-
ical origins, elucidate the material basis underlying their quality variations, and provide a scientific foundation
for quality evaluation, geo-authenticity research, and functional product development of walnut kernels.
Methods In this study, walnut kernel samples from 10 different geographical origins were used as experimen-
tal materials and subjected to untargeted metabolomic analysis using ultra-high-performance liquid chromatog-
raphy coupled with quadrupole/electrostatic field Orbitrap high-resolution mass spectrometry (UHPLC-Q Ex-
active MS) for untargeted metabolomic analysis. Differential metabolites were screened using multivariate sta-
tistical methods including orthogonal partial least squares discriminant analysis (OPLS-DA). Metabolites were

classified via the Human Metabolome Database (HMDB) , and metabolic pathway enrichment analysis was per-
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formed based on the Kyoto Encyclopedia of Genes and Genomes (KEGG) database. Results A total of 834

compounds were identified, of which 579 metabolites were qualitatively classified through HMDB, covering 13
chemical categories. Lipids and lipid-like molecules accounted for the highest proportion at 25. 22%. Hierarchi-
cal cluster analysis (HCA) revealed significant geographical correlations and differences in metabolite composi-
tion among walnut kernels from different origins. KEGG pathway enrichment analysis indicated that lysine
degradation, flavonoid biosynthesis, and phenylalanine metabolism were the principal differential metabolic
pathways, suggesting the complexity and diversity of metabolic characteristics across geographical origins.

Conclusion This study, employing UHPLC-Q Exactive MS-based metabolomics, identified significant geo-
graphical differences in metabolite composition and key differential metabolic pathways among walnut kernels

from different origins. These findings provide a scientific basis for cultivar breeding, geographical traceability,

and quality evaluation of walnut kernels, and offer potential technical reference for the identification of adulter-

ated walnuts and the establishment of quality control systems.
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Lipids and lipid-like molecules 15(27.27) 39(29.55) 31(18.34) 38(29.23) 36(33.33) 34(28.10) 17(47.22) 44(30.77) 43(25.90)
Organic oxygen compounds 10(18.18) 22(16.67) 22(13.02) 18(13.85) 19(17.59) 20(16.53) 3(8.33) 18(12.59) 24(14.46)
Phenylpropanoids and polyketides 10(18. 18) 30(22.73) 58(34.32) 24(18. 46) 21(19. 44) 27(22.31) 8(22.22) 34(23.78) 34(20. 48)
Organoheterocyclic compounds 8(14.55) 15(11. 36) 19(11. 24) 16(12.31) 12(11.1D) 15(12. 40) 2(5.56) 16(11.19) 19(11. 45)
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Nucleosides, nucleotides, and analogues 1(1.82) 2(1.52) 2(1.18) 2(1.54) 3(2.78) - - 2(1.40) 3(1.81)
Organic nitrogen compounds - - 1(0.59) - - - - - -
Alkaloids and derivatives - - - - 1(0.93) 1(0.83) - - 1(0. 60)
Hydrocarbon derivatives - - - - - - - - 1(0.60)
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