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Abstract: In this study, non-targeted metabolomic research was conducted using gas chromatography-mass spectrometry
(GC-MS) on Laba garlic at different storage times to explore the signature metabolite changes during storage. Multivariate
statistical analysis was used to screen out the significant metabolites of Laba garlic at different storage times. Further, the

deep learning support vector machine recursive feature elimination (SVM-RFE) algorithm was used to determine its
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landmark metabolites, and enrichment analysis of the pathways of its landmark metabolites was carried out. A total of 57

different metabolites were screened out (VIP =1, P<0.05, FDR<0.05) based on partial least squares-discriminant analysis

(PLS-DA) as a criterion for screening, including acids (6), alcohols (12), amines (6), glycosides (1), esters (3), ethers (4),

aromatics (13), olefins (2), and others (10). Further, 6 landmark metabolites were screened based on the SVM-RFE process,

among which 5-hexyn-1-ol was the key factor to distinguish garlic and Laba garlic, while the organic active small molecule

including inositol, 9-octadecenamide, stearic acid, palmitic acid and benzoic acid were the key factors to distinguish the

35th and 85th days of Laba garlic storage. KEGG enrichment analysis indicated that the more important metabolic

pathways during storage were biosynthesis of unsaturated fatty acid, fatty acid biosynthesis, cutin, suberine and wax

biosynthesis, ascorbate aldarate metabbolism, fatty acid elongation, phosphatidylinositol signaling system, galactose

metabolism, inositol phosphate metabolism and fatty acid degradation. The six landmark metabolites in the storage process

of Laba garlic analyzed in this study would provide a theoretical basis for the storage and evaluation of Laba garlic.

Key words: metabolomics; Laba garlic; machine learning; landmark metabolites; support vector machine (SVM)
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Table 2 Screening results of different metabolites in Laba garlic with different storage time

Y5 a2 R VIP{H PlH FDR{H
v3 T2 1.83 2.20E-07 1.59E-06
v4 FtHAR 1.73 8.84E-06 4.75E-05
V5 AR 1.71 1.19E-33 5.76E-32
v51 R 1.06 2.05E-05 8.48E-05
v29 AR RAT A=) 1.18 1.90E-05 8.09E-05
v12 TR 1.48 7.16E-15 2.08E-13

i7e T
v2 JURE: 1.91 2.69E-12 4.88E-11
v10 TR 1.49 2.82E-11 3.72E-10
v15 Hh 1.40 2.46E-11 3.57E-10
v24 5-CLHe-1- 1.23 4.69E-08 4.25E-07
v28 B HEE 1.19 1.69E-05 7.45E-05
v3l X 1.17 1.28E-06 8.07E-06

v52 = 5N 1.05 0.000582 0.001383

v53 | A Pt 1.03 7.80E-05 0.00029

v16 iy 1.40 1.18E-11 1.90E-10

v27 TR B 1.20 8.78E-05 0.000301

v43 o 1.09 0.00011 0.000355

v56 UN 1.01 1.44E-05 6.52E-05

W25 12Fh
vl L AN T 1.97 2.60E-46 3.77E-44
v6 PRt 1.67 2.25E-12 4.67E-11
Vo T R i 1.52 2.50E-08 2.58E-07
vi8 4-Z FE R F B 1.33 7.31E-08 6.24E-07
v19 B SR TR 1.32 1.37E-06 8.26E-06

v41 IR 1.10 0.000143 0.000426

iR

V55 ISER(] e 1.03 0.000775 0.001703

Wi 1R

v33 FAR R g 1.14 8.94E-05 0.000301

V36 AR H-Ih R 1.13 0.001184 0.002345

V57 AR 2 R 1.00 0.007507 0.010269

FiRJE3Fp
v20 A-[HI A 1.32 2.68E-05 0.000108
v22 JLES IR ik 1.24 0.000541 0.001329
v30 2-FRLHET H 1.17 4.80E-06 2.68E-05
v54 A0 ik 1.03 0.004743 0.006678
fiteaFh
v8 WEW) 1.52 3.05E-08 2.94E-07

vil K 1.49 3.34E-19 1.21E-17

v14 2- T JLwEmE S 1.43 1.59E-10 1.93E-09

v21 TR 125 2.39E-06 1.39E-05
v23 3-RSE-4- S -5 - 1.24 1.04E-07 8.40E-07

V25 -0 [1,2-b] Mg, 2,3- 5 121 8.77E-05 0.000301

v32 2-fkmie i 1.15 1.01E-06 6.62E-06

v42 2,2-Z 75 W(1,3- ke ) 1.10 1.03E-05 5.14E-05

v44 DU S Mt -4 1.09 0.000504 0.001281

v46 628 -2 FH B ik 1.08 0.000484 0.001275

v47 3 IRk R 1.07 1.16E-05 5.58E-05

v48 2RIk R 1.07 1.30E-05 6.06E-05

v49 2-(ZHiEE)-1,3,4-E — 1 1.07 0.000144 0.000426

FFEIH14Fp
v7 3-ZMHE-1,2- A O 40 1.66 9.19E-35 6.66E-33
v37 3-LIRFE-1 2- TR 54 1.12 1.24E-07 9.43E-07
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