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Identification of geographically indicated Zhenjiang aromatic vinegar by
pyrolysis-gas chromatography-mass spectrometry combined with
partial least squares

WU Shi-Yu, GU Li-Jun®, LIN Chang-Hong, LIN Zhen-Hua, HAN Shi-Fan, WU Rui-Teng

(Shenzhen Academy of Metrology & Quality Inspection, Shenzhen 518000, China)

ABSTRACT: Objective To establish a method for identification of geographically indicated Zhenjiang aromatic
vinegar by pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS) combined with partial least squares (PLS).
Methods The total ion flow pattern of 106 vinegar samples was collected by Py-GC/MS, and 21 common peaks
were selected. It was qualitatively analyzed by the National Institute of Standards and Technology Mass Spectral
Database (NIST MS). The peak areas of 21 common peaks constituted the basic vector data of the sample. After
standardized processing, the feature variables of the model were screened by the “leave-N-out”, and the identification
model of the geographical indicated Zhenjiang aromatic vinegar was constructed by the classical PLS algorithm.
Results The model verification results showed that the correct recognition rate of the model set vinegar samples (71

samples) was 94.4%, and the correct recognition rate of the verification set vinegar samples (106 samples) was
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96.2%, showing high accuracy and stability. Conclusion This study provides a simple and reliable method for

identifying the geographically indicated product Zhenjiang aromatic vinegar, demonstrating significant practical

value.
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Fig.l1 Opverlay of total ion chromatograms for vinegar samples
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Table 1 List of common peak informations

WS PRFEIFE/min - LAY RS R A IIEL AR s 5 R ARBLEE /%
HO
1 15.400 N B propylene glycol 76 C;H;0, J\ 89.9
OH
OH
2 16.850 2,3-T i 2,3-butanediol 90 C4H 00, H 91.9
HO
OH
3 17.200 2,3-T i 2,3-butanediol 90 C4H,40, H 91.9
HO
4 18.150 HEE furfural 96 CsH40; &/0 91.4
f0) ==
5 19.600 1,3-14 1,3-propanediol 76 C;H;0, HO ™""0n 91.2
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Table 2 Optimization of identification model of Zhenjiang aromatic vinegar by removing N method (%)

%i J1 F2 £3 F£4 F£5 F6 F£7 F8 F9 F£10 F11 F12 F13 F14 15 £16 17 =18 319 520
1 18.31 16.90 15.49 11.27 18.31 1690 15.49 15.49 18.31 18.31 11.27 5.63 - - - - - - - -
23.94 16.90 36.62 22.54 28.17 36.62 38.03 36.62 36.62 28.17 16.90 23.94 23.94 21.13 22.54 15.49 1831 23.94 16.90 45.07
19.72 14.08 - - - - - ; - - - . ) . . . . . .
19.72 1690 9.86 - - - - - - - - - - - - - - - - -
2394 21.13 21.13 19.72 18.31 19.72 16.90 15.49 15.49 11.27 14.08 8.45 11.27 14.08 11.27 1127 1127 9.86 - -
18.31 18.31 14.08 15.49 18.31 14.08 1549 14.08 1549 1549 845 1127 9.86 1127 1127 845 - - - -
19.72 1549 1408 7.04 - - - - - - - - - - - - - - - -
1831 1549 12.68 8.45 1549 1127 845 - ; - ; - ; . . . . ) . .
18.31 19.72 18.31 8.45 18.31 1690 12.68 15.49 1549 1690 12.68 9.86 8.45 - - - - - - -
10 1972 16.90 1549 8.45 1408 9.86 - - - - - - - - - - - - - -
11 1831 1549 15.49 16.90 18.31 12.68 1831 1831 21.13 16.90 11.27 1127 9.86 9.86 - - - - - -
12 19.72 16.90 12.68 15.49 11.27 - - - - - - - - - - - - - - -
13 2113 18.31 16.90 14.08 19.72 12.68 14.08 21.13 21.13 16.90 8.45 14.08 14.08 9.86 1549 1127 9.86 - - -
14 1972 1831 16.90 16.90 19.72 12.68 16.90 12.68 14.08 15.49 14.08 11.27 9.86 12.68 11.27 18.31 15.49 15.49 16.90 23.94
15 1831 14.08 9.86 12.68 16.90 15.49 14.08 14.08 14.08 1549 7.04 - - - - - - - - -
16 22.54 21.13 18.31 15.49 18.31 16.90 16.90 15.49 1549 9.86 - - - - - - - - - -
17 21.13 18.31 16.90 11.27 15.49 23.94 22.54 22.54 21.13 18.31 1549 16.90 1549 16.90 19.72 12.68 12.68 14.08 9.86 -
18 1831 1549 1690 9.86 1549 1127 9.86 845 - - - - - - - - - - - -
19 1690 16.90 15.49 14.08 15.49 12.68 14.08 14.08 12.68 - . . - - - - - . - .
20 21.13 19.72 18.31 18.31 1549 1549 1549 12.68 12.68 14.08 1549 11.27 11.27 14.08 8.45 - - - - -
21 1549 - - - - - - - - - - - - - - - - - - -
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Fig.2 PLS discrimination model and training set prediction results
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