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Research on the evaluation method of fingerprint similarity for Chinese
sauce-flavor Baijiu
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(Guizhou Guotai Digital-intelligence Liquor Group Company Limited, Guotai Academy, Renhuai 564501, China)

ABSTRACT: Objective To establish a fingerprint similarity evaluation method suitable for Chinese sauce-flavor
Baijiu. Methods The 50 batches of A2 Chinese sauce-flavor Baijiu were determined by gas chromatography, and
then the gas chromatography fingerprint of A2 was constructed. Similarity evaluation methods of 6 kinds of
fingerprint spectra were established, and the similarity threshold was verified by different quality of Chinese
sauce-flavor Baijiu. Results The correlation coefficient method, vectorial angle method, information entropy
method and the Euclidean distance method could not correctly distinguish different quality liquor bodies. The
accuracy rate of weight non-uniformity similarity in judging different wine bodies was 100%, which was consistent
with the sensory evaluation judgment results of wine bodies. Conclusion The similarity of weight non-uniformity is

suitable for the data evaluation of fingerprint spectra of sauce-flavored Baijiu. This study provides a new method for
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the quality control of Chinese sauce-flavored Baijiu.

KEY WORDS: Chinese sauce-flavor Baijiu; fingerprint; similarity; weight non-uniformity; quality control
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Table 1 Relative retention times and relative peak areas of common peaks of A2 control fingerprint

FE o et mEeE emm OTEEBU en e s TOSEERR
RSDs/% RSDs/%
1 I 0.392 1.3692 15.41 18 KRANE 6 1.134 0.0539 18.83
2 iR 2 g 0.477 0.0950 35.09 19 AN 7 1.145 0.5357 22.77
3 LR T 0.564 9.2859 10.77 20 LR Bk 1.201 5.8391 15.57
4 i 0.578 1.6974 15.45 21 A 8 1.214 0.1151 13.43
5 B 0.607 0.5188 14.86 22 FIR T 1.278 0.0396 35.75
6 A 3 0.618 0.1741 36.82 23 i 1.299 4.4504 7.12
7 TR OB 0.799 0.4128 9.50 24 T 1.306 1.3912 14.61
8 2- TP 0.804 0.4013 27.36 25 R 1.370 0.2312 20.37
9 1E 0.825 9.7979 27.68 26 KA 11 1.377 0.3554 14.41
10 AN 4 0.870 0.1186 16.12 27 KA 12 1.392 0.0807 34.45
11 5T 0.909 1.0837 6.84 28 A 13 1.405 0.1997 15.13
12 TR 2 1 0.946 0.1005 26.37 29 KA 14 1.419 0.5662 26.11
13 1E T 0.983 0.7381 16.57 30 T 1.441 0.2892 12.67
ZIE  ZERIEILER 1.000 1.0000 0.00 31 KAHNE 15 1.466 0.0703 36.38
14 S 1 1.059 0.5840 7.88 32 ARHIE 16 1.475 0.1185 15.47
15 Sl 2 1.062 1.9997 8.67 33 IR 1.539 0.0376 58.36
16 CLiR 2 FR 1.077 0.2623 14.77 34 c iR 1.654 0.1796 17.34
17 RHWE 5 1.111 0.0719 40.52 35 KR 1.712 0.1370 53.22

VE: AAXT AR R 22 (relative standard deviation, RSD).
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Table 2 Similarity results obtained from 6 kinds of different calculation methods
s IR HEA ik WCEE BT Rt
AL AIAL AL AL
S1 0.9980 0.9944 0.9979 0.9928 2.0163 0.9390
S2 0.9976 0.9917 0.9974 0.9896 2.4247 0.9456
S3 0.9974 0.9916 0.9973 0.9895 2.3603 0.9397
S4 0.9867 0.9748 0.9893 0.9682 3.4036 0.9375
S5 0.9994 0.9988 0.9994 0.9986 0.8592 0.9622
S6 0.9993 0.9959 0.9992 0.9948 1.1814 0.9577
S7 0.9968 0.9854 0.9973 0.9825 5.3917 0.9523
S8 0.9969 0.9858 0.9975 0.9830 5.2806 0.9557
S9 0.9898 0.9793 0.9914 0.9738 2.9376 0.9521
S10 0.9994 0.9984 0.9996 0.9982 0.5301 0.9658
S11 0.9978 0.9929 0.9980 0.9912 2.5329 0.9472
S12 0.9992 0.9983 0.9993 0.9978 0.8844 0.9531
S13 0.9991 0.9985 0.9989 0.9982 0.7097 0.9504
S14 0.9995 0.9987 0.9995 0.9984 0.4980 0.9721
S15 0.9991 0.9965 0.9992 0.9959 4.1327 0.9405
S16 0.9738 0.9581 0.9734 0.9466 4.0351 0.9272
S17 0.9995 0.9964 0.9995 0.9957 1.8112 0.9649
S18 0.9951 0.9764 0.9966 0.9744 7.9591 0.9179
S19 0.9991 0.9964 0.9992 0.9958 3.3408 0.9469
S20 0.9688 0.9539 0.9684 0.9411 4.2184 0.9285
S21 0.9993 0.9979 0.9994 0.9980 3.3837 0.9467
S22 0.9692 0.9515 0.9696 0.9384 4.2507 0.9308
S23 0.9992 0.9959 0.9993 0.9949 3.1630 0.9623
S24 0.9979 0.9827 0.9978 0.9781 3.7041 0.9358
S25 0.9960 0.9971 0.9962 0.9967 0.8786 0.9558
S26 0.9994 0.9982 0.9993 0.9977 0.9158 0.9641
S27 0.9966 0.9977 0.9967 0.9973 0.6010 0.9612
S28 0.9994 0.9984 0.9994 0.9979 0.5164 0.9707
S29 0.9997 0.9992 0.9997 0.9990 0.9439 0.9688
S30 0.9990 0.9962 0.9991 0.9952 2.3211 0.9706
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Table 3 Information entropy weighting coefficients for each chromatographic peak
g g = 14 4 R T AL RSDs/% TR FREL 75 U4 2 VT FL RSDs/% AL FREL wi

1 L 15.41 0.01180 19 ARHng 7 2277 0.02316
2 iz <. Tig 35.09 0.07775 20 ALk 2 B 15.57 0.01179
3 LR TR 10.77 0.00602 21 KA 8 13.43 0.00775
4 V% il 15.45 0.01190 22 FIRCWR 35.75 0.06106
5 i 14.86 0.01004 23 LR 7.12 0.00249
6 A 3 36.82 0.08920 24 e 14.61 0.01052
7 TR B 9.50 0.00437 25 8] ivd 20.37 0.02104
8 2-T' 27.36 0.03609 26 AHNE 11 14.41 0.01018
9 IER 27.68 0.03785 27 AHIE 12 34.45 0.05761
10 KA 4 16.12 0.01151 28 RENE 13 15.13 0.01135
11 5B 6.84 0.00231 29 RENE 14 26.11 0.03265
12 SR T 26.37 0.03682 30 TR 12.67 0.00769
13 1E TR 16.57 0.01494 31 ARHNE 15 36.38 0.05830
14 SR 1 7.88 0.00304 32 RENE 16 15.47 0.01062
15 SR 2 8.67 0.00373 33 i 58.36 0.12334
16 LR 2 g 14.77 0.01049 34 O R 17.34 0.01473
17 KA 5 40.52 0.07002 35 K 53.22 0.09735
18 RANE 6 18.83 0.00050
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AHOG R B, G5 AR AL e f A% 5% 1 FURE 56 22 88075 A
RIEEXTIE A2 W IRAISEFORFIZN 30%~80%, BREGHEES
AR AN T S R R, 5 30%~40% 1 FE & 0
PX Ao P, 3 JURPRRLEE J 3 34 01 1E 4 X 43 AS W)
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Table 4 Fingerprint similarity for various liquor samples and judgment results
b LI UESEE WK PG 2 vk AUE AR —
AL ANAL AL AINAL
A2 P A B Y (L =0.96 =0.95 =0.96 =0.93 <8.0 =0.92
A2-1 1.00 0.99 1.00 0.98 3.1 0.93
A2-2 1.00 1.00 1.00 1.00 2.3 0.94
A2-3 1.00 0.99 1.00 0.99 2.6 0.94
A2-4 1.00 0.99 1.00 0.99 1.6 0.95
A2-5 1.00 1.00 1.00 1.00 0.8 0.97
A2-6 1.00 1.00 1.00 1.00 0.9 0.96
A2-7 1.00 0.98 1.00 0.97 4.6 0.95
A2-8 1.00 0.98 0.99 0.98 2.4 0.94
A2-9 1.00 0.98 0.99 0.98 2.4 0.94
A2-10 1.00 0.99 1.00 0.99 5.0 0.94
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A= i UIESGE ARG G B 5 7 AUEAR Y —H
AL ASInAL AL ASIAL
A2-11 1.00 0.99 1.00 0.99 49 0.94
A2-12 1.00 0.99 1.00 0.99 45 0.95
A2-13 0.99 0.97 0.99 0.97 3.2 0.94
A2-14 1.00 0.99 1.00 0.99 5.6 0.93
A2-15 1.00 0.99 1.00 0.99 5.5 0.92
A2-16 1.00 0.98 1.00 0.98 5.8 0.92
A2-17 1.00 0.987 1.00 0.99 5.9 0.92
A2-18 1.00 0.99 1.00 0.99 5.7 0.92
A2-19 1.00 0.99 1.00 0.99 4.3 0.93
A2-20 1.00 1.00 1.00 1.00 3.4 0.95
ETER/% 100 100 100 100 100 100
Ik A2 AR LR (A <0.96 <0.95 <0.96 <0.93 >8.0 <0.92
Al-1 0.98 0.88 0.99 0.87 22.1 0.85
Al-2 0.98 0.88 0.99 0.88 222 0.85
Al1-3 0.98 0.88 0.99 0.88 17.0 0.85
Al-4 1.00 1.00 1.00 1.00 3.6 0.91
Al-5 1.00 1.00 1.00 0.99 43 0.91
Al-6 1.00 1.00 1.00 0.99 43 0.91
Al-7 0.99 0.90 0.99 0.88 18.4 0.88
Al-8 0.98 0.89 0.99 0.88 25.4 0.86
Al-9 0.98 0.90 0.99 0.89 23.8 0.84
Al1-10 0.98 0.90 0.99 0.90 224 0.86
EWHE% 0 70 0 70 70 100
A A2 T AAHALRE R {EL <0.96 <0.95 <0.96 <0.93 >8.0 <0.92
AO-1 0.98 0.96 0.98 0.95 49 0.83
A0-2 0.99 0.93 0.99 0.93 9.3 0.84
A0-3 0.91 0.81 0.90 0.78 12.8 0.68
A0-4 0.99 0.89 0.99 0.89 13.3 0.81
A0-5 0.99 0.97 0.99 0.96 5.9 0.77
ETRER/% 20 60 20 60 60 100

WA FEER 7R, 7 ¥ 7 R PR AU AR —
PESE SUEE AR PR Ik, A X IR — T AN R 5t
AR, ERRN 100%, BB 0EFHADL 5 AR RUE
ke DI, R A L U R SRS PR R, SR ATAL
(EARS— AL T 59 T vk R B A %

3 W54

F5 230 1] AR D) 2 S R AL 45 S0 1 1 B AR ) 2 5L
FHT 5 A 0 PR3 5 o T R A A 2 5, TS S A
R AEFILA I 22 5 . AL T3 ZFh 51k
FAT 25 H B AE R

T 4 P AF G 2R 0% T8 o B i X B P 3 v
T P 2 M A DG FR IO0E S AR S i Fr AR B 2200 e
AR LRt AP N T 2R UK, R L
B e 1) e 2 (A (9 Je AR L AEL cos O ST BRAF: b i A

WAFERE o X PR 5 EEAEAR SURE BT vp A5 T RAF 92K
Heo eAATLIETE H T 24 32 By 2 R 25 15 S
FEARABLEE A KA R AR RLRE B9 D7 Bk, R s 14 v
PEAIRBOEE . SR, XPIR A BA —E R RRYE. BF
P, B RGP, B, MCREE. Sl
ARBRTENS UL B AU, A5 A2 B[R] A9 Mg el
i/, HREERAAE, HXRIEARACIEUR, XN
U

T2 A R T 45 SO A R PR R, e ff s A
AR FR ORI RE A BE DX AN [ ot i S AT 1 SIS B
X 2% CIE T TR S, Je AR AR R B0k
T PSS BER LA ) 45 o6 A 20 P8 v 9 22 5, XL
B S Ay A% TRV 56 2R B0 AN T 7 B T 4 S T A
WUREITAN o BRI A TR AN BEAT R X 23 AN ] 5 e 25 P 14

BUEAR Y — PR LR T 5T 3 A B R it 5 s g T



%4

FASE, F WA AR SR AR DL PR IS 51

7 R B R A S /MR, /N R A U
WP KB, AT I AR RN, ERIRN
S, IRFIEAE R S AR AR A A 45 S A
B TR RL AR B AR S —MEAR LR TR
SRR A OS2 X 25 A3 AR A A BB 45 5 AR
S S AN TR], AT I VR SR 1 A Y 2 SR R,
T B0 R ABLRE 45 SR X AN ] o AR S A X 7 WL, 50
B A VT AR XA S5 R ARSE, BRI A3 [R] Bk Y
W R, DR H ATBOIE & T R P R SR
FRIAR A BE AN 15

ACHIF T S S T LU @ 4 SR RS AR U T
BTk, HIAERGR IS T R . B SR s i A
T SO AN [ P22, ARSI v s R R, 5 T
el S A S, R I R TR T — AR T
ISR L BRI BT R AR, A AL
BCE A PEZ AN — Bl gt A TE, (EAHET N

PN

(1] SPRZE, Jalibl, Wt 5. ARk m ™ X il A R
RPN 22 R M D). PRI, 2023, 42(10): 65-72.

ZENG QJ, ZHOU HX, ZENG JJ, et al. Analysis on the difference of
volatile flavor compounds in sauce-flavor Baijiu from different production
areas in Chishui-river basin [J]. China Brewing, 2023, 42(10): 65-72.

[2] BEE AT, Sk, S5 RRICARAE O I TORR A 0 P A o Xk
YIRS R RN, 2023, 59(3): 23-29.

XU J, HE ZJ, MA H, et al. Preliminary analysis of volatile flavor
substances in wuliang strong fragrant Baijiu of different storage years [J].
Food and Fermentation Science & Technology, 2023, 59(3): 23-29.

[3] WA, BRELEE, WA, S5, SRR IS I DX 2 i S
b SRS AE 19 22 54390, &0 Tl R, 2025, 46(21): 1-10.
ZENG JJ, CHEN HQ, ZHOU HX, et al. Differential analysis of sensory
quality and flavor characteristics of jiang-flavor Baijiu from different
production areas in Chishui river basin [J]. Science and Technology of
Food Industry, 2025, 46(21): 1-10.

[4] VPR, REUIEE, TR, . ORI XA R T RURS REE S XU
ST R 2 SEARSCYERIFE[T]. Hh IR, 2024, 43(2): 35-42.

XU ZP, LIANG MF, ZHANG JJ, et al. Correlation between style
characteristics and flavor composition of sauce-flavor Baijiu from
different regions [J]. China Brewing, 2024, 43(2): 35-42.

[5] FEGE, FIMEER, YRR, . 6 R i XU A A i R R[],

AR, 2025, 46(14) : 1-6.

LV SL, YAN YH, SHEN YR, ef al. Flavor wheel development and

sensory characteristics of Jiangxiangxing Baijiu [J]. Food Science, 2025,

46(14): 1-6.

INERE, FIB, BRETK, AF 2 @R SR AT T IR O R 1),

P2, 2015, 13(7): 673-681.

SUN GX, YAN B, HOU ZF, et al. Advances in evaluating

[6

=

chromatographic fingerprints of traditional Chinese medicine [J]. Central
South Pharmacy, 2015, 13(7): 673-681.
[7] SRHEA, Ak, Xme, 4. P2t s BRI TS T R R ).

(1]

[12]

[14]

[17]

S TR ARAR, 2011, 17(18): 282-287.

GUAN HY, LI L, LIU X, et al. Study on similarity algorithm of traditional
chinese medicine fingerprints [J]. Chinese Journal of Experimental
Traditional Medical Formulae, 2011, 17(18): 282-287.

RO, MR, WROCEE, A 2R SRR R R A ARG
FER PRI D] REMET, 2025, 39(4): 44-47.

XU X, YANG HY, PAN WIJ, et al. Application of similarity software of
fingerprint of traditional Chinese medicine in quality control of tobacco
flavors [J]. Tianjin Chemical Industry, 2025, 39(4):44-47.

KK H, REGE, LWH, . AVRIELIERE S S F R T A
SE BT AT, FEhh S A SR A2, 2022, 13(1): 48-55.
ZHANG CY, ZHANG X1, JI L], et al. Study on the method of identifying
Huangjiu by organic acid fingerprint and chemometric analysis [J].
Journal of Food Safety & Quality, 2022, 13(1): 48-55.

Jedk, BRI, BRI, 45 AR AR AR R &R GC
FREUEE BT, TPEERE, 2022, 41(2): 222-227.

XIAN C, CHEN RY, CHEN MY, et al. GC fingerprint of aroma
components in sauce-flavor Baijiu with different technology and styles [J].
China Brewing, 2022, 41(2): 222-227.

B, WS, IMER, 4. SETIRBURIE AL E 2 A R T 2R
WFFE[I]. R, 2021, 40(6): 152-156.

QIAN Y, HU X, SUN 'Y, et al. Classification of strong-flavor Baijiu based
on fingerprint and stoichiometry [J]. China Brewing, 2021, 40(6):
152-156.

A B AR SR RSB AR 28 43 BT o it O R R (D], TR AL AL,
2017(4): 92-95.

LI JF. Application of fingerprint technology in the analysis of alcoholic
drinks [J]. Liquor-Making Science &Technology, 2017(4): 92-95.

A HT AR A 2 B E MRS (D] B B TR,
2015.

LI B. Qualitative research of the liquor category based on the fingerprint
technology [D]. Wuhan: Wuhan Polytechnic University, 2015.

Fml, S, B, S SRLUIRISAS S A E R R R
TR b SRR SRR PERESE (D], B TR, 2023, 44(9):
271-280.

WANG L, LU J, TANG P, et al. Evaluation of quality uniqueness and
batch stability of maotai-flavor Baijiu of specific brand by fingerprint and
chemical pattern recognition [J]. Science and Technology of Food
Industry, 2023, 44(9): 271-280.

MRSCIF, RN, 08, A5 BT SO R SRR 14 % 7
IR IIEDITE]. BEERY, 2023(2): 42-47.

CHEN WT, TANG WC, YUN L, et al. Quality evaluation method for
Chidu Jiangjiu based on gas chromatography and fingerprints technology
[J]. Liquor-Making Science & Technology, 2023(2): 42—47.

FOEERE, AW, XU, A8 MR AT IR IR ).
5 R BERHE, 2024, 60(1): 69-75.

GAO ZY, LI L, LIU GQ, et al. Study on similarity evaluation method of
Luzhou-flavor liquor [J]. Food and Fermentation Science & Technology,
2024, 60(1): 69-75.

XU, TR, 47, . SRBURIEHORAE £ i 5 5 A AT
FEHERI]. £ 52 A BRI 224, 2022, 13(10): 3189-3197.

LIU J, QI CF, XU K, et al. Research progress on the application of
fingerprint technology in the field of food quality and safety [J]. Journal of



52

B AR

LRI

FH1TE

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Food Safety & Quality, 2022, 13(10): 3189-3197.

AL, MR, BRIOHE, 55, {5 SR ESR SRR U B R g 2L
PN I, SR 25825 S5 RZ53E, 2011, 22(2): 190-193.

WEI H, LIN L, CHEN QQ, et al. Application of fingerprint chromatogram
similarity algorithm based on information entropy in the discrimination of
exocarpium Citrus grandis [J]. Traditional Chinese Drug Research &
Clinical Pharmacology, 2011, 22(2): 190-193.

B, BUGERN, XUGE, SF. SETRIBCRMLEETHEL B0 TIAE TR SR
BFFE]. TITEHREEZY, 2015, 46(396): 66-68.

WU L, LT XL, LIU J, et al. Research on the “Jiang Zhizi” fingerprint
chromatogram based on the entropy weight similarity calculation method
[J]. Jiangxi Journal of Traditional Chinese Medicine 2015, 46(396):
66-68.

KUt H . LT R R R RE B R EOL R FEAE SR SURIERT T S FI[D]. 7
U WA EZ R, 2012.

GUAN HY. Research and application of the fingerprint of Genkwa Flos
based on the improving euclidean disitance coefficient [D]. Nanjing:
Nanjing University of Chinese Medicine, 2012.

thEE, B, RS, & G s R AR AR SR
R, MERHE, 2007(7): 46-50.

QU GF, LU SM, MENG ZY, et al. Application of chromatographic
fingerprint spectrum in tobacco flavor quality control [J]. Tobacco Science
& Technology, 2007(7): 46-50.

B, Ak, BRULA] 0TRSO UL A 05 12 MR ).
AR, 2010, 38(23): 12925-12926.

CAI L, LI QT, LI HL. Choice of method for evaluating the similarity of
the fingerprint of tobacco flavor [J]. Journal of Anhui Agricultural Science,
2010, 38(23): 12925-12926.

B R, FRR, BER], S SRR LR D). PR
M A, 2008, 34(3): 141-144.

YANG ZM, LI ZM, ZHAO YL, et al. Research on calculation of
similarity of fingerprint chromatogram [J]. China Measurement & Testing
Technology, 2008, 34(3): 141-144.

FBIRAE, ASCH, Sk, 4 FROURIRELE S BT B T
[T 5 Tolk B, 2021, 42(12): 413-421.

ZHEN ZJ, ZHU WQ, LIANG H, et al. Advances in application of
fingerprint technology in food analysis [J]. Science and Technology of
Food Industry, 2021, 42(12): 413-421.

EME, RV, 2. ST HPLC s SC & 5 2
FARLBE WA FE AR FRB AR A M A R i ). & Bk, 2019,
40(8): 180-185.

WANG SH, SONG S8, CAO XL. Application of discriminant analysis
and similarity evaluation of HPLC fingerprints of flavor components in
Xinyang Maojian Tea Grading [J]. Food Science, 2019, 40(8): 180-185.
WAN C, ZHANG CX, SHAO CF, et al. Chemical fingerprint analysis for
the quality evaluation of deepure instant Pu-erh tea by HPLC combined
with chemometrics [J]. Methods, 2016, 9(12):

3298-3309.

Food Analytical

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

TR, HLOR, RER, 5 — PN P2y @Rt E SRR R E
Jrik-T I A 25252, 2002, 37(9) 1 713-717.

WANG LX, XIAO HB, LIANG XM, et al. Vectorial angle method for
evaluating the similarity between two chromatographic fingerprints of
Chinese herb [J]. Acta Pharmaceutica Sinica, 2002, 37(9): 713-717.
FEEH, ORTT, B SRR X R SR I WA
AU AR IPA: A R 242 2 P 2 AT 4 2058 LR S R AT
SESCE(C). dbat: dbnthEZ R, 2012.

ZHAN XY, SHI XY, LI L. Sensitivity of cosine of the angle to common
peaks area and non-eommon peaks area of chormatographie fingerprint:
Proceedings of the 5th academic exchange meeting of the traditional
Chinese medicine analysis branch of the chinese society of traditional
Chinese medicine [C]. Beijing: Beijing University of Chinese Medicine,
2012.

Beid, Wi, PR, & AR SRR N R L ).
2, 2005, 27(3): 249-252.

NIE L, CAO J, LUO GAN, et al. Comparison of different methods for
evaluating the similarity of the fingerprints of traditional Chinese
medicines [J]. Chinese Traditional Patent Medicine, 2005, 27(3): 249-252.
HUANG Y, JIANG ZJ, WANG 1J, et al. Quality evaluation of Mahonia
bealei (Fort.) Carr. using supercritical fluid chromatography with chemical
pattern recognition [J]. Molecules, 2019, 24: 3684.

e, R, T, S R AR SR R B S A
SR, FRAER L, 2025(3): 38-42.

YANG XY, FENG P, TIAN FY, ef al. Research progress on date analysis
methods of fingerprint of tobacco flavor [J]. Flavour Fragrance Cosmetics,
2025(3): 38-42.

CHEN S, WANG C, QIAN M, et al. Comprehensive characterization of
the flavor fingerprints of traditional Chinese liquor (Baijiu) by a rapid,
sensitive, and powerful spectral approach: FTIR spectroscopy [J]. Food
Chemistry, 2023, 407: 135135.

ZHAO H, LI H, WANG J, et al. Geographical traceability of Baijiu based
on multi-element and stable isotope fingerprints combined with
chemometric methods [J]. Journal of Food Composition and Analysis,
2022, 114: 104787.

LIU H, SUN B, LUO D, et al. Untargeted volatile metabolomics for
comprehensive authentication of Chinese Baijiu sub-types using
comprehensive two-dimensional gas chromatography-time-of-flight mass
spectrometry [J]. Food Control, 2024, 157: 110167.

ZHANG Y, XU Y, LI W, et al. A novel strategy for discriminating the age
and brand of Baijiu by fluorescence spectroscopy coupled with
convolutional neural network [J]. Spectrochemical Acta Part A: Molecular
and Biomolecular Spectroscopy, 2023, 285: 121926.

WANG L, GAO W, HU G, et al. Integrating non-targeted and targeted
metabolomics to investigate the chemical fingerprint of strong-flavor
Baijiu (SFB) from different regions [J]. LWT-Food Science and
Technology, 2022, 165: 113747.

(FrtEsh it hiesr Ra4E)



