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Table 1 Results of sensory evaluation of Baijiu samples of different quality grades
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Table 2 Qualitative results of flavor substances in different grades of Baijiu

. . R = s e wE  ARsiEA
A5 e CAS & 5F K P . B /s -

1 ¥ 8 Z & (Octanoic acid ethyl ester) C106321 CioHx0, 172.3 1455.8 1093.142 1.4775

2 2-W K -3-vk v BB (2-Methyl-3—furan-  (C28588741 CsH08 114.2 13559 895208 1.14157
thiol )

3 E T # (1-Hexanol) C111273 C¢H .0 102.2 1365.6 912.761 1.32714

42— %A vk v (2-Pentylfuran) C3777693 CoH 1,0 138.2 12264  689.597 1.24642

5 JE TR L5 (Ethyl hexanoate—M) C123660 CgH 0, 144.2 1251.6  725.838 1.33767

6 iE TR A5 (Ethyl hexanoate-D) C123660 CsH 0, 144.2 1249.7 722977 1.80092

7 3-8 (3-Octanone) C106683 CgH O 128.2 1230.6 695.409 1.31699

8 & 2 T &5 (Ethyl crotonate) C623701 CeH 0, 114.1 1158.7 578.329  1.1846

9 2-wAX®8 B (Ethyl 2-methylpen-  €39255328 CsH 0, 1442 11413  547.187  1.30906
tanoate—M )

10 2-% 4 %8 & (Ethyl 2-methylpen-  €39255328 CgH 0, 144.2 1139.7 54458  1.75391

tanoate—D)
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11 ET & (Butanol) C71363 CH,,0 741 11586 578.183  1.38155
12 B C 8 (Ethyl pentanoate—M) (539822 C.H,0, 1302 11527 567.399  1.26883
13 K8 Z 8 (Ethyl pentanoate-D) (539822 C.H,0, 1302 11512 56475  1.68075
14 % T & (Isobutanol-M) (78831 C4H,,0 74.1 1110 495446 1.17334
15 & T B (Isobutanol-D) 78831 CH,,0 741 11077 491.857 13659
16 %8 5 T B (Isobutyl propionate) 540421 C.H,0, 1302 10863 461.789  1.2797
17 T8 (Hexanal ) 66251 CeH 10 1002 10574 426383  1.5614
18 % KB4 Z 85 (Ethyl 3—methylbutanoate ) 108645 CH,,0, 1302 1083.6 458373 1.65735
19 3- 3 -2-T & (3-Methyl-2-butanol ) 598754 CsH,,0 88.1 10907 467379 1.24034
20 2-' & T B Z B (2-Methyl butanoic acid ~ C7452791 CH,,0, 1302 10709 442533  1.24108
ethyl ester)

21 T # 28 (Ethyl butyrate) C105544 CeH 1,0, 1162 1065 43539  1.21087
22 2-% & (Hexan—2—one) €591786 CoH,0 1002 10519 419.861 1.19199
23 JE % B (1-Propanol ) C71238 CsH0 60.1 1054 422345 1.25115
24 &K B (Acrylonitrile) €107131 CsH;N 53.1 9944 359266 1.09415
25 2,3 = (2,3-Pentanedione) C600146 CsHy0, 100.1 10413  407.791 1.22751
26 2- k% & (2-Butanol ) (78922 C.H,0 741 10402 406.585  1.32555
27 4-¥ J-2- 58 (4-Methyl-2—pentanone)  C108101 CoH,0 1002 10328 398313  1.47597
28 7 M Bk LB (Ethyl acrylate) 140885 CsH;0, 100.1  1000.6 364.506 1.41196
29 ## 8 (Ethyl propanoate) 105373 CsH,0, 1021 981.8 35048  1.45677
30 4- Jk-2- %8 (4-Methyl-2-pentanone)  C108101 CeH 1,0 1002 1001  364.873  1.48169
31 5 T # 8 (Ethyl isobutyrate) 97621 CoH 0, 1162 9907 356705 1.56734
32 Bk T8 (Ethyl acetate-M) C141786 C4H;0, 88.1 929  315.872  1.09897
33 T T (Ethyl acetate-D) C141786 CH;0, 88.1 906.4  302.08  1.3374
34 2- %@ (2-Pentanone) €107879 CsH, 0 86.1 9378  321.388 1.37781
35 1,1-=Z A 2% (Diethyl acetal) €105577 CeH1,0, 118.2 882 287.943 1.12591
36 % T B (2-Methylpropanal-D) (78842 C.H0 72.1 848.8  269.668  1.28486
37 % T 8 (2-Methylpropanal-M) (78842 CH0 72.1 848.8  269.668 1.09763
38 9 47k % (Tetrahydrofuran ) 109999 C.HO 72.1 860.9 276219  1.22829
39 % # A (1-Propanethiol ) €107039 CHS 76.2 867.2  279.667 1.17441
40  # &R (Propan—2—one) 67641 CsHO 58.1 8523 271.583  1.11597
41 % %8 (3-Methyl-1-butanol ) €123513 CsH,,0 88.1 12225 684.148 1.49779
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Fig.6 PLS-DA score plot, permutation test results of volatile substances in different grades of Baijiu
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The Grade Discrimination Method of Strong—Flavor Baijiu Based on GC-IMS

WANG Na'?, LIAO Yuan®, GAO Tianrong®, GAN Lu’, WANG Jian", WANG Ming™
('China National Research Institute of Food and Fermentation Industries, Beijing 100015
“School of Food Science and Engineering, Ningxia University, Yinchuan 750021
SLuzhou Laojiao Co. Ltd., Luzhou 646000, Sichuan)

Abstract In order to explore the difference and contribution of volatile substances in quality levels of strong—flavor Bai-
jiu, sensory evaluation, gas chromatography—ion mobility spectrometry and chemometrics were used to detect and analyze
the volatile substances in quality levels of strong—flavor Baijiu. Through GC-IMS detection, 41 variables that can charac-
terize the difference of volatile substances in three grades of Baijiu were screened, including 13 esters, 8 alcohols, 6
ketones, 3 aldehydes and 4 other compounds. Principal component analysis and partial least squares discriminant analysis
based on peak volume of 41 variables. The results showed that the cumulative contribution rate of the first two principal
components of PCA reached 80.1%, which can effectively distinguish different quality levels of Baijiu samples. PLS-DA
can screen 17 characteristic biomarkers based on variable importance projection, draw clustering heat maps for the above
substances to distinguish the contribution of aroma substances to different Baijiu samples, and construct a K-nearest
neighbor model, with a discrimination accuracy of 100%. This study can provide a theoretical basis for the rapid evalua-
tion of the classification of strong—flavor Baijiu.

Keywords strong—flavor Baijiu; quality level; gas chromatography—ion mobility spectrometry (GC—-IMS); volatile sub-

stance; partial least squares—discriminant analysis (PLS-DA)



