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Differential Analysis of Metabolomics of Cigar Tobacco Leaves of Different
Varieties after Air-curing
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Abstract: there were significant differences in leaf color between different cigar tobacco varieties after air-curing. In this study, the
non-targeted metabolomic analysis was performed using liquid chromatography-tandem mass spectrometry (LC-MS/MS) to
investigate the relative abundance of metabolites and their relationship with the differences in leaf color after air-curing of cigar tobacco
varieties Chuxue No. 10 (CX-010) and Chuxue No. 14 (CX-014). The results showed that there were significant metabolite abundance
differences between tobacco leaves of the two varieties after air-curing. Compared with CX-014, the relative abundance of free amino
acids and alkaloids in CX-010 tobacco leaves was generally lower, and the overall lipid content was higher. 32 different metabolites
with the largest difference in difference multiplicity contained 2 amino acids, 10 phenolic acids, 3 amides and other substances.
Combined with the analysis of the KEGG metabolic pathway, it was found that the proline biosynthesis pathway in the arginine and
proline metabolic pathways differed significantly between the two varieties. The physiological function analysis of the differential
metabolites showed that the differences in leaf color between the two varieties after air-curing might be mainly related to the differences
in the contents of proline, salicylic acid, and flavonoids and alkaloids.
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Table 1 Differential metabolites between CX-010 versus CX-014 and its value of logz [FC (4/B)]
VIP log, [FC(A/B
Metabolites m/z RT/min p og: [FC(4/B)]
3- 4- -1- -1H-1,2,4- -5- 206.092 56 7.48 1.52 0.001 7.71
3-(4-methoxyphenyl)-1-methyl-1H-1,2,4-triazol-5-ol
4- 4-Methylbenzotriazole 132.056 92 9.50 1.46 0.001 6.69
- Cotinine N-oxide 193.097 18 4.07 1.42 0.001 6.41
Nicotinate ribonucleoside 254.067 93 1.91 1.49 0.001 6.37
2- -1H- -5- 177.066 04 4.78 1.52 0.001 5.76
2-methyl-1H-benzimidazole-5-carboxylic acid
2 3 6- 2,3,6-Trimethylphenol 135.081 89 7.00 1.41 0.001 5.55
N- 13- -5- -7- -4- N-(1,3-benzodioxol-5-yl)-7- 299.057 74 7.84 1.36 0.001 5.51
chloroquinolin-4-amine
-3- Indole-3-pyruvic acid 204.065 58 11.07 1.46 0.001 5.47
1-(4- ) 1-(4-nitrophenyl)piperidine 207.112 84 1.75 1.57 0.001 5.24
(1E)-1,7- (4- ) -1- -3- 295.136 51 8.39 1.06 0.01 522
(1E)-1,7-bis(4-hydroxyphenyl)hept-1-en-3-one
Hexanoylcarnitine 260.185 88 8.40 1.29 0.001 5.21
Estradiol 271.173 07 10.20 1.43 0.001 5.12
Acetylcholine 146.117 55 1.32 1.54 0.001 5.10
3- 4- -2- -5- -2,4- 276.087 8 11.92 1.57 0.001 5.03
3-(4-chlorophenyl)-2-cyano-5-(dimethylamino)penta-2,4-dienamide
4- 4-Oxoproline 128.035 34 1.30 1.48 0.001 —5.03
5- -2- -N- 5- -3- -3- 261.125 06 6.50 1.40 0.001 -5.07
5-(tert-butyl)-2-methyl-N-(5-methyl-3-isoxazolyl)-3-furamide
5-Methyldeoxycytidine 240.099 56 4.18 1.45 0.001 =5.11
-Cyhalothri 472.09 14.18 1.32 0.001 -5.16
3- N- 1- -4- -2- -5- -6- 322.20 5.95 1.47 0.001 -5.18
3-hydroxy-N-(1-hydroxy-4-methylpentan-2-yl)-5-oxo0-6-phenylhexanamide
Monocrotaline 324.146 06 7.80 1.32 0.001 —5.34
Capsaicin 306.21 7.84 1.51 0.001 -5.46
Proline 116.07 1.35 1.65 0.001 -5.56
2- 2-Isopropylmalic acid 129.056 2.22 1.46 0.001 —5.59
8- A2 8-iso Prostaglandin A2 3152001 12.38 1.46 0.001 -5.59
PLH 388.19 13.41 1.56 0.001 -5.80
Xanthosine 283.069 09 2.17 1.34 0.001 -5.99
4-(2—((4- -5- 292.11 10.57 1.46 0.001 —6.12
4-(2-((4-Methoxyphenyl) amino) oxazol-5-yl) benzonitrile
- -4 7 10 13 16- 313.25 14.97 1.43 0.001 —6.19
all-cis-4,7,10,13,16-Docosapentaenoic acid
4- 4-Methylphenol 107.050 42 2.37 1.43 0.001 —6.38
Salicylic acid 137.024 67 2.08 1.43 0.001 —6.74
Terephthalic acid 165.019 65 2.22 1.44 0.001 —7.14
Isovanillic acid 167.035 32 2.26 1.42 0.001 -7.18

A/B - CX-010 CX-014

Note: A/B is the ratio of relative metabolite content of CX-010 versus CX-014.
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2.3 KEGG Arginine and proline metabolism
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