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Discrimination of different quality grades of sauce-flavor Baijiu based on principle component analysis
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Research Institute, Hengshui 053000, China; 3.Hebei Hengshui Laobaigan Liquor Co., Ltd., Hengshui 053000, China)

Abstract: In order to realize the data evaluation and differentiation of sauce-flavor (Jiangxiangxing) Baijiu, using 7 different quality grades of sauce-
flavor Baijiu (numbered as J1-J7) as the research objects. Sensory evaluation was carried out, and their volatile flavor compounds were detected by gas
chromatography (GC). Based on the detection results, the seven different quality grades of sauce-flavor Baijiu were analyzed through principal component
analysis (PCA). The results showed that a total of 30 common volatile flavor compounds were detected from 7 different quality grades of sauce-flavor
Baijiu and there was strong correlation among them. The results of principal component analysis showed that the cumulative contribution rate of the
first four principal components could reach 98.998%, which reflected most of the information of the original variable. The comprehensive score scatter
plot could effectively distinguish different quality grades of sauce-flavor Baijiu. Sample J1 was different from other samples, while sample J6 and J7,
J4 and J5, J2 and J3 were similar to each other respectively. The comprehensive score of each Baijiu sample was J7>J6>J5>J4>]3>J2>]1,
which was generally consistent with the sensory evaluation. To sum up, the principal component analysis of common volatile flavor compounds could
accurately and quickly distinguish and evaluate different quality grades of sauce-flavor Baijiu, and provide theoretical support for the identification of
aging base Baijiu and finished Baijiu.
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Table 1 Sensory evaluation results of seven types of sauce—flavor

Baijiu
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Table 2 Determination results of volatile flavor components contents in seven types of sauce—flavor Baijiu
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J1 12 J3 J4 J5 J6 J7
1 2R T 1 860.40 2023.40 2034.90 2078.10 2153.60 224820 2330.30
2 LR 2B 930.10 979.20 925.00 939.10 943.50 816.60 831.70
3 TR 107.60 102.10 103.70 105.80 108.40 116.30 118.90
4 o2 . i 237.50 51.50 60.70 77.40 77.40 73.40 73.90
LS 5 SRR £ T 13.20 19.80 25.40 24.60 25.40 19.00 19.20
6 FR L 4.10 2.60 2.50 3.10 3.50 4.20 4.40
7 LR 1.10 1.40 1.70 3.00 3.20 2.90 2.70
8 R 5 g 2.90 2.70 3.80 3.80 4.00 4.60 4.70
&t 3156.90 3182.70 3157.70 3234.90 3319.00 3285.20 3385.80
9 1F 14 1 842.90 1197.30 1032.70 1057.40 1068.70 1074.70 1100.90
10 3-F LT 103.30 211.80 276.40 323.30 326.80 338.50 317.60
11 ST EE 48.80 106.60 128.70 147.30 150.60 162.30 164.40
12 TR 54.50 65.20 77.30 83.60 83.70 90.90 93.10
e 13 2-THE 29.50 42.20 38.00 33.70 35.00 44.00 41.20
14 B-H B 10.30 15.30 15.60 20.40 20.20 21.10 18.60
15 FEm 9.30 14.40 14.30 17.40 17.50 17.10 18.50
16 1F IR 420 5.20 6.60 7.20 7.30 7.10 7.20
&i 2102.80 1 658.00 1589.60 1690.30 1709.80 1755.70 1761.50
17 v 1494.90 1759.50 1874.70 1997.80 2008.70 1972.30 1989.80
18 L7 46.70 78.80 74.00 84.90 85.80 90.50 98.10
19 T 53.80 78.20 69.40 71.90 74.00 74.90 78.40
. 20 S IR 11.50 20.20 18.10 23.40 23.20 15.50 18.10
ik 21 R 8.40 12.60 14.80 14.80 14.80 11.10 11.00
22 A 94.40 44.20 33.70 40.10 39.80 38.20 36.10
23 VR 1.30 1.00 1.00 1.20 1.30 1.40 1.50
Hit 1711.00 1994.50 2085.70 2234.10 2247.60 2203.90 2233.00
24 s 308.60 560.50 629.90 731.40 737.10 612.30 615.80
W2 25 e 69.80 165.40 113.80 139.50 139.90 170.70 179.80
26 SR 24.00 41.70 42.70 47.40 48.40 61.90 73.30
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Fig. 1 Correlation analysis results between common volatile
components



2025 Vol.44 No.7

«152- Serial No.401

China Brewing

Research Report

24 AT ERBELERANLSYRRAREFREHFN O F

ERG AT

BEF 3045 & M UK AL & W% 7RIS ) T 6 55 90
Y AR HEAT 3 ST AT, SR IBUREIE (A > 1Y 3 53 , 75
B F2 B B RFOEAE | 7 25 STRRR A Ry 22 DTk R 45 R L
263 R I 25 TR AR SHP BRI #ORRY )y 3],
AN F AT IR > 1, BT 22 SRR 1 1598.998% , 1t ]
XA F S A] DA g RHR 3 TR A A5 R IR B T R 1Y
FAY o PR, 18 BRI 44 8 18040 VR Sk 50408 20 1 3504 o

#3 EMHHBEEN S EFTRE
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principal components
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J5 25 DT 4 8.632%, 552- T B | IE TN 8 2 fAH ¢ , #omi (A
439 4-0.693 .-0.527 ; PCAIY J7 25 5Tk % 4 3.773%, 5 1IE TN

F WAy AL (A IETHRAE N BT R R% P B TR AH G, 8 (B 0.522
1 19.520 65.067 65.067 FIA R R IEAE Y > 1, H B35 22 sisk Rk 5
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Table 4 Load matrix and eigenvector of principal components
- PCI1 PC2 PC3 PC4
EERCTRIEN FEAE ) 1 = RCIEIEN A ] AT (E FEAE ) A {E A 1)
LT (X)) 0.899 0.046 0.406 0.063 -0.114 -0.044 0.029 0.026
FLIE 216 (Xo) -0.454 -0.023 -0.843 -0.130 0.010 0.004 0.278 0.246
TR (X) 0.458 0.023 0.885 0.137 0.003 0.001 0.049 0.043
O R R (Xy) -0.843 -0.043 0.418 0.065 0.295 0.114 0.168 0.148
PR 2T (X5) 0.631 0.032 -0.667 -0.103 0.349 0.135 -0.143 -0.127
VR Z T (Xs) 0.048 0.002 0.953 0.148 0.125 0.048 0.264 0.234
KT (X5) 0.841 0.043 0.133 0.021 0.411 0.159 0.288 0.254
2 5 I (X)) 0.792 0.041 0.509 0.079 0.269 0.104 -0.190 -0.168
EREE (X)) -0.924 -0.047 0.327 0.051 0.024 0.009 0.195 0.172
3-F1 3L T (Xo) 0.973 0.050 -0.020 -0.003 0.202 0.078 -0.054 -0.048
TR (X)) 0.993 0.051 0.065 0.010 0.079 0.031 -0.049 -0.044
IETHE(X) 0.949 0.049 0.254 0.039 0.166 0.064 -0.084 -0.074
2-TAE(Xis) 0.626 0.032 0.123 0.019 -0.693 -0.268 -0.273 -0.241
B-# L (Xu) 0.935 0.048 0.001 0.000 0.182 0.070 0.142 0.125
1 2 (Xis) 0.985 0.050 0.016 0.002 0.041 0.016 0.152 0.134
IR B (Xi6) 0.941 0.048 0.009 0.001 0.333 0.128 -0.062 -0.055
LX) 0.978 0.050 -0.079 -0.012 0.191 0.074 0.012 0.011
TR (Xis) 0.979 0.050 0.072 0.011 -0.158 -0.061 0.082 0.072
TR (X) 0.871 0.045 -0.175 -0.027 -0.448 -0.173 0.095 0.084
SR (Xa) 0.632 0.032 -0.662 -0.102 0.144 0.055 0.355 0314
R (X)) 0.548 0.028 -0.777 -0.120 0.289 0.112 -0.090 -0.080
O (X) -0.919 -0.047 0.295 0.046 0.118 0.046 0.230 0.203
R (Xs) 0.282 0.014 0.876 0.136 0.209 0.081 0.322 0.284
T (X) 0.881 0.045 -0.404 -0.063 0.235 0.091 0.065 0.057
BRI (Xos) 0.841 0.043 0.097 0.015 -0.504 -0.194 0.148 0.131
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- PC1 PC2 PC3 PC4
RAFE EE WA AREA ARE AR WA R
St (Xo6) 0.881 0.045 0412 0.064 -0.175 -0.067 -0.029 -0.026
ST (Xy) 0.928 0.048 0.093 0.014 -0.319 -0.123 0.160 0.141
TEPEE (Xas) 0.145 0.007 -0.641 -0.099 -0.527 -0.204 0.522 0.461
LT (Xao) 0.899 0.046 -0.266 -0.041 0.346 0.134 -0.002 -0.002
3-FRHE2- TR (Xa) 0.891 0.046 0.181 0.028 -0.383 -0.148 -0.103 -0.091
PR E N R E R EAAE AR R E RN EFRN A 2
IRE S R KR AL G Y S aid A B R N | 77
Fi=0.046X,-0.023 X,+0.023 X,-0.043 X;+0.032.X++0.002. X+ s [ e 16
0.043X,+0.041X,-0.047X5-0.050 X, --++0.028 X, - 5 o
0.047X-0.014X5-0.045 X 10,043 Xos-0.045 X - g R
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Table 5 Principle components score and comprehensive score of
seven types of sauce—flavor Baijjiu based on common
volatile flavor compounds
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Fig. 2 Principle components scatter plot of seven types of sauce—
flavor Baijiu based on common volatile flavor compounds
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