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The Differential volatile metabolites of Sichuan Baoning Vinegar and Shanxi aged Vinegar were
distinguished by GC-MS fingerprint and Multivariate Statistics
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University of Science and Technology, Tianjin 300457, China)
Abstract: This paper aims to study the volatile metabolites of Sichuan Baoning Vinegar and Shanxi aged Vinegar.
The volatile compounds of six kinds Sichuan Baoning vinegar and nine kinds of Shanxi aged vinegar were
qualitatively and quantitatively determined by GC-MS. Using SIMCA - P + 14.1 software to unsupervised
principal component analysis (Principal Component Analysis, PCA) to see the samples between the population
distribution and stability of the whole process of analysis, and then used supervised orthogonal partial least-
squares discriminant analysis (Orthogonal Partial Least Squares Discrimination Analysis, OPLS-DA) to
differentiate between the metabolic profile of the overall difference between groups. Finally, the points located at
both ends of s-plot and VIP(Variable linfluence on Projection) >1 are selected as the potential markers that
contribute the most to the differentiation of differences between the two kinds of vinegar, and the differential
metabolites between groups were found. Multivariate data analysis showed that six flavor substances, furfural,
ethyl acetate, 2,4-bis(1,1-dimethylethyl)-phenol, acetic acid, phenyl ethyl acetate and phenyl ethanol, were the
potential markers that contributed the most to the differences of the two vinegars.
Key words: gas chromatography-mass spectrometry; vinegars;, multivariate statistical analysis; differential
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Table 2 Chemical compositions and relative amounts of volatile components of simples
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S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 s11 S12 S13 S14  S15
1 TINER L1 003 008 041 172 007 206 ND. ND. ND. ND. ND ND ND ND ND
2 3-( PR ) A B 2 R T 0.04 006 006 004 ND. 009 019 012 016 021 03 ND. ND. ND. 039
3 5T L3k OGS 0.5 035 013 023 006 005 ND. ND. ND ND. ND ND ND ND ND
4 5-F -2 Ik -2- LA IRE 046 034 008 015 007 006 027 036 006 015 009 009 ND. ND. ND
5 23-T 28 011 004 006 08 013 011 ND. ND. ND. ND. ND ND ND ND ND
6 TR T 003 003 005 ND. 008 009 04 02 004 009 ND. ND. 011 016 013
7 3-(2-M k) 2- IR BE R A 122 113 058 037 008 021 029 079 027 059 045 027 ND. ND. ND
8 alpha-fii [ % 088 095 043 117 017 004 ND. ND. ND. 057 034 005 ND. ND ND
9 7 029 019 125 052 02 048 116 03 007 019 049 009 002 032 0.8
10 s 408 436 489 354 126 436 265 561 156 583 1335 3929 166 322 895
11 DL-2-$23 O FR 215 018 017 129 05 011 066 076 072 021 062 08 015 157 095 024
12 AR W Tl 0.08 008 008 006 0.06 0.1 022 068  0.38 0.2 063 052 028 011 0.14
13 2-FAE TR 089 07 038 081 105 064 008 009 034 035 056 ND. 016 018 0.18
14 Tk 044 046 041 073 044 043 106 077 ND. 166 145 057 113 109 1.04
15 TR TR 119 074 447 497 438 564 3435 2008 6.04 1644 13.66 1724 1178 19.56 5.35
16 5 IR 181 128 08 144 085 048 015 04 057 053 116 ND. 043 044 059
17 2-R T FE-1,3- AR 329 203 087 298 184 068 011 073 376 28 214 004 017 051 1.9
18 4-H Bt 2.1 112 066 026 086 061 021 005 006 1.07 181 121 003 008 025 0.6
19 LR I 045 056 243 047 076 079 788 455 258 457 34 224 391 357 686
20 2,4- T 18.65 2045 17.11 1555 1236 1404 725 679 774 917 695 491 ND. 922 11.2]
21 A T TR 017 029 023 028 022 016 068 325 33 137 354 06 007 012 083
22 IEZEE 035 038 034 029 03 025 067 064 058 052 139 063 152 031 053
23 NI 0.14 017 005 006 1214 282 167 338 11.13 038 009 ND. 351 625 18
24 R 032 028 029 051 032 025 022 038 028 045 049 032 045 011 0.62
25 T 43.85 4757 4191 4548 337 196 489 403 1935 2611 2452 17.87 1756 26.62  3.53
26 I BT EHEA N LM 05 032 ND. ND. 02 ND 011 046 045 068 122 ND. 022 011 064
27 2 g 162 139 124 121 084 093 126 259 ND. 009 093 ND. 423 385 255
28 alphs-/&3E-gama-T P 1 ND. ND. ND. ND. ND. ND 11 09 02 024 012 ND. 042 055 028
29 LR L ND. ND. ND. ND. ND. ND. 15 032 ND. 023 005 004 036 036 0.09
30 4- B2 FRE FE AR ND. 005 007 004 ND. ND. 011 27 004 01 023 ND 051 021 023
31 2,4,5-= %1 3- R ND. ND. ND. ND. ND. ND. 003 ND 03 021 046 003 034 05
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components in two vinegars
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