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ABSTRACT: Objective To compare the differences of volatile flavor compounds of 6 flavor types of Baijiu.
Methods The flavor compounds of 6 different flavor types of Baijiu were analyzed by gas chromatography-ion
mobility spectrometry (GC-IMS) and solid phase microextraction-gas chromatography-mass spectrometry
(SPME-GC-MS). Combined with odor activity value (OAV), the important flavor substances were determined. The
different aroma compounds were screened by multivariate statistical analysis. Results A total of 56 and 77 kinds of
compounds, mainly esters, alcohols and aldehydes, were detected in 6 flavor types of Baijiu by GC-MS and GC-IMS,

respectively, of which 13 kinds of volatile flavor compounds were detected by the 2 technologies in common. The content
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of aroma compounds in different flavor types of Baijiu varied greatly, such as the content of ethyl acetate in light-flavor

Baijiu was significantly higher than that in other Baijiu, while the content of ethyl caproate was the highest in strong-flavor

Baijiu. A total of 18 volatile flavor compounds such as isoamyl alcohol and ethyl acetate were selected as the different

compounds to distinguish the aroma of different Baijiu by partial least squares-discriminant analysis. Conclusion More

comprehensive information on volatile flavor components of 6 flavor types of Baijiu has been obtained by the synergistic

analysis of 2 technologies. Meanwhile, this study has clarified the composition and differences of aroma components of

6 flavor types of Baijiu, which lays a foundation for the flavor control of different flavor types of Baijiu.
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S, JEURRESE | AR AR A SEANTR], T A
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WARRL, EHR, EEM., RER, KER, 2O THE,
RIS, TR S HAL 2413 U D

CWEFUK R U A, I SR R
97%~98%, 44 A Ak A WA 190 T B Bl A, o
BB, H R0 I T XU S R R
FIEAT A AL, © A A IR XRS5 42 1874
F, EEAUIEEEE . BRI, B, MRS SRS S
AT ST P R b KRR (1 F 5T 3 B4 P e
VAR R EER, b FERE R R
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FR2E SFEFFE T I B S AN U D A B B S

F T 0 A B B0 RE il B AT o B A A, DA AL A
MR, R ) RS AR 22, AR i) & i K fk
SAVE UM 280K, TRLHAROME [] 434 i A7 9 5, ek 1
N [6) i ALk B 22 RS 45 5 A T 4 T AR 0 5 43 B
T ARk, [ AH Bl A€ I TOAR 9 3% - B3 i (solid phase
microextraction-gas chromatography-mass spectrometry, SPME-
GC-MS)MIS A0 it - B F-1T #5122 (gas chromatography-ion
mobility spectrometry, GC-IMS)J" 3z Jii T FIH# & HH
SYFRIKIE . SPME-GC-MS AJ[dBHIE ZFb A, &
PERTRE, GE SRS, (BN TS B i IR /N1
H ST, GC-IMS ERIEER VA S 5 —FhS Iz i
B IATHR, BAKRAR . RBUER . om0
A, [H GC-IMS 1EPEEE T AR, HARI G Wi
RETREAIRNY . (R, AR 22 BT PRI AR 25 45, AT
FERAE KRR T A2 T AT . 0T T RN L GC-MS
GC-IMS  WFFEA [ 1 XX BT rh 4 1 KA D I3 15

M), ZESRFHH, TR AR EEIN T M, W T
MR . Wt K DTSRI GC-IMS . SR (-
KM F ALK T %% (gas chromatography-flame  ionization
detector, GC-FID), GC-MS}5¢ | 4 A-AN[ml ™ Hb e 5 20 g
ARGy, s i 152 R PEAL G, TRkt 17 s
FRIC A LA X 43 AS [l 7= 4l 7 0 98 5 0] e e A PR
GC-IMS HI GC-MS A A RSP AL A Ead Rt e bk
WAL, BT R AR IR T ERRR SR . GC-MS 5
GC-IMS TS A, o] FH T S 5 R /s B 4 T (44 A PR
DRAR L EAR D DLES G P RIEE AR LA R] P R M A S
TERIBFSE, A 45 S GC-IMS Fil GC-MS B A, LA
KA. W K. AT B AT 6 PRl
FRES, AR R T &R 2E S, 456 it h 3
BGEHT, WPREZE AL S YIH TI I, DU ASIRIZE T Fig
RS LA 5 s B SR

1 MRFREE
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6 A AR A AS IR A P W T L, AR AR R
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Table 1 Sample information of Baijiu

Eigill s 7= RS /%
WA FX [CuE 55
HE& QX 11753 FH 53
KA MX IR EAN 52
EAER LBG bk 52
A IX OlBL 5 53
A NX YL 52

FALBN G BTal) . CEE(E Sl (E 25 E Ak 2= R E
FRAFD); C~Cap IEMBERE . TR H AR (%%, i i
Sigma-Aldrich 22 7]); 1EH Co~Co(faial, T R BRHL A R
NT]); 4K % 3 Millipore ¥ b R4t .

12 UFE5EE

FlavourSpec® T AH-2 T E B (TEE GA.S 2AH]);
Agilent 5977B-7890B B AH (A Fa i 56 X . HP-5MS €4
EFE(30 mx0.25 mm, 0.25 pm)(FEHE Agilent 23 H]); MXT-
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WAX G 1641:(30 mx0.53 mm, 1 pum)(fE Restek 2\ A)); Bk
Gy F I - L 3R - T U KLk 4 5 (CAR/DVB/PDMS,
50/30 pum)ZE Mk ([ 1 Sigma-Aldrich 23 ).

1.3 WREHE

1.3.1 SPME-GC-MS ##t

H4 AR TSk 78 S A B3R 11 48 250°C &4k
15 min £, F R BB Al OR: TR AR S TR R R
2 10%, WEHLS mL#BFE ST 20 mL s R P, A
20 pL IFR(1000 mg/L 7 T B2 HI ) F1 2 g NaCl, fi ARk
FIAD T2 B, SR AR 3% - TR A L& 09 H 2 T2 iF
FER G TREURIE ST AR 5L TE 45°C N4 20 min, 48
JEAE 30°CF 2L 30 min, ZEPSEEE)E, ZEMUEHE 250°CF
fE M) 5 min.

GC %A4: HP-5MS {63+ (30 mx0.25 mm, 0.25 pm);
BIHERE R EE 250°C; A (He)(LEJE 99.999%) i # 1.0
mL/min, 4% b 3:1, FHIRBEF: ¥R A 40°C, LU
10°C/min F+#] 60°C, #8514 2°C/min F#| 120°C, F-LA
5°C/min F+#) 230°C, {4:4F 5 min,

MS £ BB 2 B F-H B (electron ionization, EI),
HLFAER 70 eV, BFIRIEE A 230°C, HEMIRE N 250°C, 1
AR, SR ESERA 30~500 m/z, HEFIFER 1 min,
1.3.2 GC-IMS %#1

A3 AE 0.1 mL FUEAE S, 0.9 mL 4K,
BT 20 mL WP AR, B85S 3 P17,

Tz ghRE S W B IR 60°C; WFEHIE: 10 min;
PERERFL: 100 pL; S FHE: 500 r/min; JFEE IR E:
85°C,GC &1 1%+ MXT-WAX (30 mx0.53 mm, 1 pm),
FEHR 60°C, A /RS S 4l Ny (4l = 99.99%); 43 #7 A
] 35 min; /LM AME: WA FE 2.0 mL/min £ 45F
2 min, 7E 2~10 min PNZEPERE 2 10 mL/min, 10~20 min N £E
PEISZE 100 mL/min, {73F 15 min IMS &4 IR 45°C;
A 150 mL/min (N,, 465 =99.99%).,
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GC-MS EM:ArMr: K H MS 3 B 5 8 (retention index,
ROFARN 7 2k BEAT 25 %502 . MS 238 1 R 5 S LA e
5 B NIST17 #5476 MW, e 1F R VG HCRE ¥R F 750
BIST o RIGEME BRI GHGAHEE M GC kT, i
FEXF Co~Cop IEMBEIE 1 ST, TSRS LG MR,
TS5 ST EE P ) £ B 48 SOV ke MEAG & Pnath A 75 4
E, BIATXT R T A S0 A #T

GC-MS EmAHr: RANREHETEER, YT
FERIE D AR, ARG I T R FF e 0 T AR L A TSR 4%
52 VR R 1 U

GC-IMS EPESMT: LS B3 14K LAV (laboratory
analytical viewer) 5 1 FHER P9 B0 NIST i RN IMS i 2z,
HRAEE e P R AR T P TR A B A B ], e L
CrCo ENIMRSH IR GG YRR B IS, @

GC-IMS FEFEATVEBE TR A AL S A e A
GC-IMS SE R SR A 73 ki H R & 1)
SN BEERONE R i o8
134 AckiE A A
18 3 SCHR A B A AL P R e (R, MR B AR AL
BN 2 o L E 1 P FEAEL TSR 3 O B A
(odor activity value, OAV)!'?,

1.4 HUEEALIE

izl LAV H' Reporter 7] B 3% HOAE S i (B =2 [A] i 2=
5#; 11 Metabo Analyst 4.0 X{#E 47 Z 048 11404, %
FH Excel 2021 1 SPSS 25 JE47#dfi b F

2 HRE55H

2.1 SPME-GC-MS &R0 #
2.1.1 R @B Kok iat £ £ 57

i FH AR B 6 i 2 (IR i P 48 4 P AR
Iy HEATAY B RARTRL, JE Tt GC-MS HEATE /T, 16 6 Fh
e rh s e 56 Ak G, a3k 2 R, dE 39 R
F S FPEEZS . 6 FREESS . 3 FPAWESS . 1 FRERZE I 2 A
f2E A A4 o R A e A8 e T A3 AR 2R M R =, Hke:
FERFIE SR, kR RN Z R R &Y, ST
AKT R AT W WeE TR,
BRI G LR 2, TRET 80%LA b RS BAEAR
AR AR R PR, AR 5 T A R B,
KA AR P A S B, SO A R RaE — 8,
X5 HLJFUR ROK A i rpoK i A K s e Y
B BRI 1T 20 PR A o mPoAG ) 28] g AT 24 2 M o
TS Gk o T I A, R p LR A b AL B R AR
R JERE & T AP 1, 7 2 (I8 )™ i 22 Ry R K Tl 3
W, A S AT N L SCEETER AR A
ZRWMRE 2, TEA 7 Th e URRR RS, Jrb
AR R AN % . B OB S B sk
2.1.2 GC-MS ZE 5 And A& AL AT

XA %8 I R MR SR A T e AT,
R 2,

M2 ATH, ZROHER. RIEE. HLROER . R
. TRRZE. IR . CRRLER. FIRIE . ¥R
L. ROMOTER. BT, TR, TR 4H.
TR T8 T SBR TR 15 Fib AR 6 Fhd 5 (I RE &
A HESN S, HPCROBAAEENES, TRZ
EEASEIRMIRE S, ZBROEEEAEE . RN
T, FLIR W HAT W5 A AR A0, sl o AR A R 2K
YRR T T HBEEE MRS .

CRR R . TR CBRAE AT (B RE & P 1) & i s,
EHERESR, XSHRER AW EFWRAES . FET IR
WRHMER G, LMW . FLER CBREWAT FHBAE S P
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#z2 GC-MSEEAEFHABMRTELMENEY
Table 2 Volatile components identified by GC-MS in different flavor types of Baijiu samples
%5 RT/min  RI &2 PR (gL
FX QX MX LBG IX NX

RS
1 235 612 TR 30.15£0.52  106.25+1.62 15.53+0.04 76.01£2.04 85.32+1.26 61.92+0.06
4 418 788 TR 31.55+2.24 1.97+0.05 1.91+0.06 7.38+0.29 29.88+0.03 162.46+1.33
5 448 809 NN 3.74+0.03 11.48+0.27 16.99+0.02 8.76+0.15 4.62+0.16 3.76+0.10
7 516 844 2-WETMZEE 134.36x13.67 - - 593.03+24.49 4033.55+114.03  822.25+3.48
8 523 847 SRINERZMER 0.27+0.01 0.21+0.00 0.38+0.01 1.24+0.07 14.48+0.63 6.04+0.12
10 581 873  ZERSIKER - 12.71+0.27 11.62+0.34 7.17+0.14 7.15+0.01 -
11 647 899 R 2B 28.97+2.03 0.94+0.00 0.34+0.03 4.06+0.31 16.12+0.58 42.53+0.40
12 723 923 % PR P iR 323.1247.32 - - - = 413.93+15.94
13 7.70 937 2-HIILKIR MG - - - - 152.23+20.55 535.81+8.39
16 871 964 SO TR 571.05+£22.23 - - - e 882.25+2.53
19 10.11 996 CERZHR 542.56£30.94  42.16£1.96 8.10+0.60 52.02+1.02 85.70+2.69 1476.12+30.73

2-FRHE-4-HRETR

21 13.03 1058 BB 0.65+0.01 2.3240.15 11.73+0.48 4.93+0.01 2.31+0.23 -
22 1358 1067 HERSKER - 1.05+0.02 4.86+0.36 1.20+0.08 - -
24 14.87 1090 R 17.15+0.53 - y p 2.06+0.00 18.59+0.02
25 15.04 1093 BEfR 2R 36.66+1.55 3.26+0.08 0.73+0.01 3.47+0.34 7.30+0.11 80.98+0.28
28 18.02 1146  CMRSFTHE  1972.24%162.74 136.41+3.24 118.5744.78 - 79.5149.39 752.11+4.08
29 1927 1167 AHIRIER 258.80+1.14  430.82+13.39 < 6760.53+393.62 1288.60+113.25  539.10+3.57
30 2002 1178 T R ZBR - 9.52+0.39 8.08+0.49 6.98+0.16 0.53+0.02
31 2047 1185 Cg T ER 50.93+1.51 - - - 0.95+0.00 21.52+0.01
322092 1192 FRHR 82.52+4.71  97.06+1.08 95.2646.91 58.1743.79 14.62+0.31 90.67+0.09
33 23.86 1241 HKZMRLIEE 0.26+0.02 0.34+0.03 0.48+0.02 0.86+0.02 11.77+0.53 1.25+0.03
34 2402 1244 CERSKEE 9.88+1.25 2 - 0.25+0.02 - 9.62+0.12
35 2418 1247 CR2-FELTTR 2087.13£81.63 319.29+21.86  277.22+13.46 - - 1758.86+32.98
36 2454 1252  LERFKZBR 329.06+19.99 538.54+11.83  3231.40+210.51 841.43+22.22 1788.52+81.25 -
38 2643 1281 CER R 7.35+0.41 N - - - 6.760.09
39 2693 1289 TR HEE 5.18+0.32 3.56+0.25 4.61+0.32 5.47+0.40 1.88+0.04 3.07+0.02
41 30.15 1344 ENBRZEE 1.75+0.13 0.33+0.03 - 0.63+0.03 1.41£0.09 5.51+0.09
42 3202 1375 4-ZSGERCWR  131.59£15.59 132.04+6.03  2574.38+218.82 255.36+35.96 - -
43 32.44 1382 CERE R 37.72+1.88 0.26+0.01 0.47+0.01 - 0.40+0.01 66.77+1.19
44 3296 1390 RPR W 11.08+0.97  30.82+0.44 300.07425.51  71.65+0.67 7.44+0.11 9.17+0.05
46 3532 1443  EJRFILEE 312.06£20.51  88.29+2.69  3184.95+253.02 401.85+11.46 - 338.01+0.60
49 3727 1490 —ZMH 255.74+2.62 - 3251.22+165.08 - - 415.22+8.86
50 4045 1589 T ERAER 2.30+0.26 4.72+0.60 72.93+4.58 18.51+1.81 4.00£0.11 4.59+0.08
51 41.82 1642 LCERAKZE 187.08+9.32 - - - 117.95+22.78 767.01+19.86
52 4544 1793  TIUERZER 0.64+0.03 0.66+0.01 59.41+4.60 3.59+0.03 1.58+0.13 1.24+0.02
53 4757 1893  THMRLTR - - 338.39+32.40  155.1349.43  150.52421.72 -
54 4957 1994 +ARERZER 0.75+0.07 2.38+0.38 37.61+4.71 8.18+0.29 5.47+0.50 3.39+0.09
55 5270 2162  EIHER TR - - 107.10+1.41 192.04+15.30  100.69+9.39 -
56 52.81 2173 TR g - - 582.28+32.04  692.30+£0.87  573.81+54.12 -

fi 2
3 333 736 SEmE 19.2940.10  40.66+0.24 137.58+9.68 31.70+0.23 25.24+0.17 33.42+0.20
9 578 871 EC 17.94+0.69 - - - - 14.84+0.01
15 860 960 o B 423.05+5.14 - - 607.18+3.45  912.76+16.91 -
18 935 978 P - - - 107.77£10.76  172.34+18.68 -
23 14.10 1086 1B - 1442.85£31.96  294.50+17.64 - 2247.32+33.40 -
27 15.58 1102 2-F- i - 159.22+22.01 - - 253.46%14.11 -

2
2 319 726 YR 3.41+0.69 1.65+0.14 - 1.93+0.22 7.26+0.48 12.03+0.55
6 492 833 i 300.96+1.52 - - 955.21+10.79 1259.90+21.13 -
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28
4’5 RT/min  RI (SR BN PR (ug/L)
FX QX MX LBG IX NX
17 8.68 963 2 247.05+18.32 613.75£0.66  1401.66+69.68
20 1236 1044 K - - 948.49+49.19  763.23+36.61
26 15.38 1098 F 2.60+0.05 1.26+0.04 0.85+0.03 3.05+0.12 0.310.04
i e
37 2633 1280 [ 3088.24+16.12
45 33.82 1406 ST H M 569.64+5.58
47 3545 1445 BRI 538.54+6.72
2
48 3562 1451  FWIELNER 96.78+1.68 185.03+20.84
HAh
14 823 951 L1-= L REE-3- 1.8440.16 0.75+0.06 2.03+0.09 2.74+0.15 1.00+0.01
B T e ’ ’ ’ ’ ’ ’
22- LIk
40 28.65 1317 138.69+24.93 227.69421.78  178.03+0.06
LFETR

T AR B R BN I T4 S BORFR 0 PRI R 2 RT R B I 8] (retention time); -Z7m AR, "B mg/Lo

Er XA, XUF PR R 1 O R 2 TR B B DOR Tk
Fr, e FEERAN, MORIu . FLR B A& at
RFEBFN, XUFERRENANEAEESE. B
SRR, CRBREEFEN A RPN S ERE S
FIAMAE G, SRR, O R BRI,
R BLA EHEEZE A . SRR AR €0 S I K A AR
P R, LR ERTETE & O REFES R I S
A A P AAE—Fh kDB T RE S RS Y, e
FAET RAE RIANR A TR S b, RO T2 T &1
RFEFRFE G T, 2-TRAETIEEREENAER, T —
R O FRAFAE T RE . K E SO A& R AR b, HLA—4)
FrEARIEESP S BRI E2ER.

OAV & —FEEHSA WP iIN %, T
Tor IS A6 P 2 B R AR s AU A SR, SR T
FE G TS PR A SR B X, I, T E A OAV BRI
S FAEH T EAR 2 OAV 8 TRAL Gk 5 Hx)
EA BT R IRSE G A LU, OAV oK, HBIZESLEY
B il OAV ZRHTRENS S HERG ML PR B — <
BT TFAE il AR 4 B A SRR AR E L Sl T b — 1
W R kA X 6 Bl B P I AR AR A SR TR, A A A
SCRRASF] 35 FhF AL A WIAE P JE R B R B (e 27,
LA MEEYRIRETE OAY, WL 3. X4 OAV<I i,
WO PO AR S KR AT B 1E L, OAV=1 R
X AR SRR, REEFSMMAY. h®
3 AHI, 6 Fh T R T OAV= 1 LS #1514 16,
14, 12, 16, 17 #1 16 #, OAV=10 HI¥I i/ 54 8. 8. 8.
9. 9FPA 7 AN, Hh TROER. SHINMROER. .
CIROER . IR CTRX LR AE 6 FiAES: Il OAV 3
KT 10, BPIX 5 ol 400 o Xof AN ) 78 780 114 P V0 JRURA TS g T
RER B EEAIEM .

BRI Z AN, 2RO R AE AL A AE 1R A BIL

B S H AT OAV>1, EUHZA 1 ) RUARTE Bk 3] 2 224
A, RO EREAT, ERFE . WA DS A W E
EHESMAEY, ROERAEEURNGFHESR, MeaT
FF TR AUR L TTIREE R, SRR LR R AE T B
WACT, EREMER QNS EEFIY . X
GYRT AR ABEEIN XA HEEER. AERHR, W
FRATPCRITBEM TR LR OAV IR TIEHR,
MR TR . FLER LR OAV /NFiEHRR, X 50 H M
FRARE — B, BRI, TR A R X At ol S XU A
FEFE R PSR, OAV R, X 6 BTl A: St & <IE B
FREA TR K TTMR

S B A () T A o 1 5 IR 1Y) 22 5,
OAV>1 IHE R RIARAL G P REAE i EA T R4 R 43 B 5 )2 K
AT, LERILIE 1o 6 Fl TR AR S AR B 2 25 4 XU v B
B RAFZES], 2ATEHERSEER AN RT 5 —
2, RERSIRER SR 0 h—2, X582 A 30k
A 1 P A R S A AL — B T W, R
BN EEFSG Y025 75X 22 5 5% UM
2.13 AR = RE-FIR AT

EFS A E =TI L, YRR EE
I A S W e B AT O e /N e - F 31 43 A (partial
least squares-discriminant analysis, PLS-DA)Z#r, 152148
5 BB (variable importance in projection, VIP)54)
PP 2 s PLS-DA 1T DX AN [ s [0 A U4 B )
BMEER, MEAERANZEREIMEY, VIPERRED
A SRS R A TR i 4328 40 551 18 5 i 5, 85 0 T B 7
W VIP>1 A8 e AR [ B A 22 [ ) X 43 B
B 2 0, VIP>1 IEFSACE YA 10 Fh, 5332 1R LBk .
BRI, CRAM. SR TR, IKRLM. TROM.
FINEE, LRROER. FRIRCHER. CRRCE. B, Xk
SRA T DM X433 6 Bl B R Sl A R 2Z S AR
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#3 TEEEBEBEHRNELMERNRYEAEER OAV
Table 3 Thresholds and OAVs of volatile flavor compounds in different flavor types of Baijiu samples
N OAV
PN 5 [25727]/ /L
fea vt FIfE (hg/L) FX QX MX LBG JX NX
LR T 32551.6 0.93 3.26 0.48 2.33 2.62 1.90
L3 179190.83 0.11 0.23 0.77 0.18 0.14 0.19
TR TR 81.5 387.16 24.15 23.47 90.56 366.67 1993.43
FLR g 128083.8 0.03 0.09 0.13 0.07 0.04 0.03
2-HEL TR 2B 88 1.53 - - 6.74 45.84 9.34
5 B 6.89 38.82 30.10 54.88 179.87 2101.95 876.09
IECEE 5370 3.34 - - - - 2.76
TR 5 500 - 25.42 23.24 14.34 12.34 -
SR 2 T 26.78 1081.88 35.01 12.58 151.43 602.11 1588.29
SO R TR 1409 0.41 - - - - 0.63
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Table 4 Volatile components and relative content in different flavor types of Baijiu samples identified by GC-IMS

s A / N )iy 1 RLE AL AR & 5/ %

s &Y G R R R s s X ox X e x X

1 ZEaSREs (% iA) CHL,0, 11333 727.636  1.7509  0.43£0.01 1.87£0.02 2.15+0.18 1.24+0.03 0.54+0.01 0.06+0.01
2 THRZEE(CEIK) CHn0, 10522 580.684 1.5607  9.51£0.09 3.05+0.03 3.31£0.13 7.63+0.05 9.1240.06 12.46+0.19
3 LIRS T HR CeH;,0, 1028.1 534.85  1.6144  0.69+0.05 0.99+0.01 1.40+0.06 0.60£0.01 0.63x0.00 0.0420.00
4 S ®k)  CsHpO 12256 88233 1.493 2.52+0.01 7.62+0.11 9.54+0.14 6.85£0.07 4.08+0.07 1.32%0.17
5 ZMRZER(CEIK) CHgO, 9157 383.902 1.3393  10.59£0.11 25.89£0.03 16.98+0.13 20.50£0.12 13.97£0.14 13.43+0.10
6 STE(CEK)  CH,O 11069  683.409 1.3623 3.09+0.04 6.47+0.07 11.14+0.09 5.49+0.05 3.4320.01 0.59+0.05
7 IR L id CsH\ 00, 9752 447.82  1.4549 3.25£0.04 2.73+0.01 1.96£0.06 2.97+0.02 4.65+0.02 3.55+0.05
8 RSN EE(AA) CH0, 11344 729.574  1.3083 0.27+0.01 1.09+0.02 1.20£0.01 0.95+0.01 0.44+0.02 0.19+0.02
9 2,3-J% - filil CsHsO, 1041.5  560.135 1.2263  0.54+0.04 1.71£0.03 0.95+0.03 1.46+0.02 0.75+0.01 1.02+0.03
10 ST RS CeH0;, 9825 457.953 1.5632  2.11+0.07 0.95+0.01 4.02+0.12 1.94+0.03 4.03+0.07 2.52+0.09
11 RN IR CsH 00, 992.9 473.571 1.4794 1.82£0.06 1.27+0.02 0.35£0.01 0.59+£0.01 = 2.63+0.03 0.23£0.01
12 T CsHeO, 9304 397.459 1.3728 1.66£0.05 2.28+0.01 1.46+0.11 3.21£0.02 ~ 2.03£0.03 1.46+0.00
13 2-CL CeH,0 1061.5  598.698 1.1931 0.25+0.01 1.16+0.02 1.47+0.06 0.84+0.01 ~0.26+0.02 0.20+0.02
14 TR CHsO 9105 379.183 1.2892  0.89+0.00 0.35+0.01 0.39+0.00 0.76+0.02 1.04+0.02 0.39+0.02
15 2- il C:Hi4,0 11572 766.046 12603  0.36£0.01 0.56£0.03 1.16£0.06 0.77+0.02 0.62£0.01 0.61+0.08
16 1E T EECRA) CH, (0 11569 765.566 1.1851 0.45£0.01 0.41+0.01 0.99:0.01 0.60£0.00 0.66+0.01 0.59+0.03
17 1,4-— 5N C,Hs0, 10412 559.492 13241 2.85+0.11 1.75+0.07 0.56£0.02 1.15£0.03  3.42+0.02 1.28+0.10
18 PN CHO 8309 307.199 1.1175 1.56£0.03 1.20£0.02 0.89+0.03 1.88+0.02 1.82+0.02 0.83+0.04
19 PUSREG(CRMEA)  CHsO  838.6  314.142  1.2254 1.2740.03 2.2940.05 1.1240.05 2.86£0.01 2.65+0.03 2.09+0.02
20 1-1% 45 -3 -l CsHiO 985 461.569 1.3147  0.19+0.01  0.53+0.00 0.92+0.01 0.71£0.02 0.13+£0.03 0.29+0.01
21 ETE(CEA)  CHO 11574 766295 1.3819 1.64£0.03 0.36+0.02 0.85+£0.05 0.57£0.04 1.31£0.01 0.86+0.06
22 WA ECRA)  CHO  839.1 314597 1.0636  0.30+0.01 0.81+0.03 0.85£0.04 0.82£0.01 0.51£0.00 0.55+0.02
23 [EES) C:HO 8167 294363 1.0545  0.35+0.01 0.45+0.00 0.37+£0.00 0.48+0.02 0.40+0.02 0.29+0.01
24 T C:H,0 7479 232.082 1.065 0.14+0.07 0.07+0.01 0.10+£0.01 0.15£0.00 0.20+0.01 0.21£0.00
25 TR C:HgS 8383 313.853 1.1725  0.35+0.02 0.36£0.01 0.20£0.05 0.52+0.00 0.54+0.01 0.31+0.01
26 IS (— R IK) C:HO 8139 291.82  1.1469 0.60£0.03 0.35+0.01 0.17+0.03 0.50+0.01  1.12+0.01 0.21+0.00
27 TRRZEECEAK)  CeHi,0, 1051.1  578.484 1.2098  0.09£0.01 0.28£0.01 0.36x0.01 0.29+0.01  0.16£0.01 0.080.01
28 A-FFE2- %] CeHpO 1025 528.957 1.1815  0.11£0.01 0.31£0.02 0.33£0.01 0.3320.01  0.15£0.00 0.130.02
29 TR CsHyi O 9943  475.679 14244  0.87+0.01 0.44+0.01 0.12+0.01 0.31+£0.01 0.67+0.02 0.23+0.01
30 2- T C,HsO  910.8 379451 1.2459  0.17£0.00 0.05+0.00 0.08+0.00 0.08£0.00 0.16+0.00 0.05+0.00
31 2-HHTHRZEE  CHi 0, 10673  609.826  1.6512  0.67+0.06 0.27+0.01 0.32+0.02 0.57+0.02  3.74+0.02 0.86+0.03
32 RBRZEE(CEE) CHwO, 11445 745751  1.6832  7.03%0.12 0.38£0.01 0.42+0.01 1.13£0.02 4.09+0.05 5.58+0.11
33 14753l CsHi,O  992.8 « 473.433 12742 0.41£0.00 1.19+0.00 0.91+0.03 0.95+0.01 0.47+0.01 0.33+0.03
34 IRERZEE(CAMK)  CHLO, 11453 747.09  1.2734  0.48+0.00 0.22+0.01 0.16+0.01 0.72£0.01  0.86+0.03 1.09+0.07
35 E-2-F 45l CgHi4O 1029.8  536.62  1.3393  0.47+0.02 1.06£0.02 1.30£0.02 0.85+0.02 0.54+0.03 0.08+0.01
36 A CsH00, 995.6 477.696 1.23 0.18+0.00 0.32+0.00 0.27+0.01 0.37£0.00  0.15+0.00 0.35+0.02
37 R CiHye 10263  530.661 1.2928  0.15+0.00 0.28+0.01 0.34+0.00 0.23£0.01  0.16+0.01 0.03£0.00
38 2- 1% F g CoHys0 11112 690.691 12503  0.30£0.00 0.94+0.00 0.82+0.02 0.89+0.03 0.46+0.01 0.61+0.04
39 2-HIJLNEECAR)  CuHO 11103 689.107  1.1735 0.46+0.01 1.03+0.05 1.17£0.10 0.99+0.02 0.54+0.01 0.39+0.00
40 TR T g C;H,0, 976.1 448.944 1.262 0.44+0.00 1.39+0.01 1.44+0.02 1.35£0.01 0.33x0.03 0.57+0.01
41 W7 CsHigO 11569 765.597 1.5157 1.03£0.00 0.09+0.00 0.10+£0.00 0.17£0.01  0.64+0.01 0.55+0.04
42 WNR T s CH1405 11325 72632  1.7176  0.84+0.07 0.21+0.01 0.22+0.02 0.15£0.01  0.39+0.01 0.05+0.00
43 iR Y CoHs0, 10452  567.156 1.4326  0.19+0.00 0.09+0.01 0.07+0.01 0.10£0.01  0.16+0.00 0.16£0.01
44 % H iz H g CgHsO, 1063.6  602.719 1.6105  0.70£0.05 0.2240.02 0.23£0.02 0.29+0.00 0.97+0.05 1.28+0.02
45 e aia CeHgN, 990 469.098 1.5199  0.27+0.01 0.10+0.01 0.20+0.00 0.15+0.00  0.68+0.00 0.12+0.01
46 THET R CHeS, 7707 252.746 1.134 0.08+0.00 0.11£0.01 0.02+0.00 0.14+£0.00  0.14+0.01 0.06£0.00
47 i e C:HsO 10044 492351 1.3288  0.13+0.01 0.15+0.01 0.05+0.00 0.06+0.00 0.17+£0.01 0.07+0.01
48 273 il CsHi 0O 994 47523 13707  0.28+0.01 0.11£0.01 0.05£0.00 0.10+0.00 0.14£0.01 0.180.02
49  CRZEN(CEK) CHi0, 12528 937.922 1.8052  17.93x0.13 1.84+0.03 1.23+0.07 3.35£0.05 6.75+0.28 25.36£0.36
50 AR ZEECAE)  CsHiO; 13588 1258.098 1.1465  2.12+0.15 7.73+0.70 9.89+0.45 5.95£0.16 3.25+0.07 2.34%0.16
51 1E CL I CRLA) CeH,O 1375 1319.38  1.338 2.30+£0.04 0.39+0.05 0.32+0.04 0.34+£0.02  0.52+0.02 0.98+0.01
52 FLRZEE(CEK) CsH0Os 13585 1256.809 1.5507  0.40+£0.07 2.24+0.48 3.73£0.43 124+0.09 0.61+0.04 0.31%0.03
53 A CHeO, 15492 1996.698 1.0922  0.23£0.07 0.32+0.03 0.26£0.01 0.63£0.06 1.76+0.12 0.67+0.14
54 TR T B CsHi60, 1200.7 837.362 13387  0.10£0.01 0.08£0.00 0.07£0.00 0.11£0.01  0.05£0.00 0.05+0.01
55 2B THE(RA)  CeHpO, 10872 647.754 12397  0.22£0.02 0.08+0.01 0.06£0.00 0.09£0.00  0.08+0.00 0.09+0.01
56 F R CeHgO3 1072.8  620.469 1.2109  0.56+0.03 0.25+0.02 0.22+0.00 0.26£0.01  0.17+0.00 0.82+0.01
57 LG CeH1,0, 880.6  352.144 1.1271  0.23£0.00 0.17£0.01 0.14+0.01 0.18+0.01 0.21£0.00 0.14+0.01
58 T CioHO 1232.1 894.866 1.8307  1.93+0.13 0.33£0.02 0.2840.01 0.28+0.00  0.19+£0.01 0.29+0.07
59 113 fi CsH,0 12712 980.694 1.2596  0.48+0.01 0.24+0.01 0.49+0.03 0.25+£0.02 0.27+0.01 0.16+0.01
60 (R CeH,O 1375 131938 1.6543  0.84+0.06 0.20+0.02 0.21+£0.02 0.18£0.01  0.11£0.01 0.14+0.00
61 TR B C-H,,0, 1132 725593 1.6947  0.40£0.05 0.04+0.00 0.04£0.00 0.04£0.00  0.09+0.01 0.02+0.00
62 3-BEE C:H;O 12712  980.694 1.6479  0.40£0.05 0.08+0.01 0.09+0.00 0.09£0.01  0.10£0.01 0.11%0.01
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63 E,Mq]ﬁﬁ(ééﬁi) C;H,4,0, 1200.1 836.237 1.2888 0.10£0.00 0.03+£0.00 0.04+0.00 0.04+£0.00 0.03+0.00 0.06+0.00
64 Z,@AJ‘Z@E C;H 40, 1186.9 814.078 1.3196 0.13£0.01 0.05+£0.00 0.06+£0.01 0.06+£0.01 0.05+0.00 0.04+0.00
65 y-IV\]EE CoH,60, 1374 1314.63 1.4069 0.45+0.03 0.14+£0.01 0.17£0.03 0.13+0.01 0.16+£0.02 0.24+0.01
66 E:T}(%% C,HsO 883.7 354.967 1.2231 0.07£0.01 0.09+£0.00 0.08+£0.01 0.10£0.00 0.07+0.00 0.06+0.00

67 CRWEE(CH®IAK) CHuO0, 11988  834.155 1.6893
68  CRNBEE(EAK)  CoHis0, 1287.7 1023.47 1.3974
69 CRTNER(CIIAE)  CoH;s0, 1288.2 1024.772 1.9101
70 Z RO CsHi0,  908.1  377.041 1.4127
71 2-WETEME:S  CH;,0. 1003.4 490.647 1.5398
72 ZERTHE(CEIK)  CeHiO,  1089.2 651298 1.6236
73 12545 -3 CsH;0 10043 492219 1.5966
74 L3 AL RN CsH,O 12314 893.469 1.2491
75 ZERZEECHK)  CHO, 9125 381.011 1.0989
76 E2-TJfE CoH;O 11349 73038  1.4108

77 EELBRCAA)  CsHi0, 1251 933.909 1.3466

0.04+0.00 0.02+0.00 0.03+0.01 0.02+0.00 0.01£0.00 0.02+0.00
0.44+0.02 0.08+0.02 0.09+£0.01 0.09+0.01 0.08+0.01 0.10+0.01
0.15+£0.02 0.16+0.00 0.17+£0.03 0.14+0.01 0.09+0.00 0.09+0.01
0.05+0.00 0.03+0.00 0.02+0.00 0.02+0.00 0.03+0.00 0.07+0.00
0.05+0.00 0.03+£0.00 0.03+0.00 0.03+0.00 0.11=0.01 0.02+0.00
2.60+0.12 0.18+0.02 0.14+0.00 0.35+0.03 1.51+0.06 0.67+0.03
0.13+0.01 0.07+0.00 0.10+0.01 0.08+0.01 0.18+0.00 0.06+0.01
1.01+£0.04 3.03+0.07 3.02+0.05 2.87+0.01 1.55+0.05 1.30+0.03
0.41+0.00 1.39+0.06 2.91+0.32 1.36+0.01 0.49+0.01 0.85+0.04
0.18+0.01 0.90+0.02 0.89+0.08 0.81+0.01 0.30+0.03 0.08+0.01
4.42+0.06 3.44+0.06 1.74+0.09 4.63+£0.07 4.44+0.02 6.44+0.22
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Fig.4 VIP score plot of volatile components in different
flavor types of Baijiu samples
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