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Abstract Based on intelligent senses and gas chromatography-ion mobility spectrometry (GC-IMS) technology, this study
took the fourth round base liguor collected from Handan Yongbufenli Wine Co., Ltd. in Hebei Province as the main research
object to explore the influence of storage years on the sensory quality and flavor characteristics of Maotai-flavor liquor. The
results showed that the total ester content and total ester content of Maotai-flavor liquor in different storage years were 74.16-
£5.40 mmol/L and 2.89-3.64 g/L, respectively. With the increase of the storage years of Baijiu, the total ester content, total
ester content, flavor, organic sulfide and terpene content in liquor body showed a significant downward trend, while the
brightness, acid taste and aroma content of liquor body increased significantly. A total of 49 volatile compounds were
identified by GC-IMS, which can effectively distinguish Maotai-flavor liquor with different storage years. Eighteen key
differential compounds with variable importance in the projection (VIP) value>1 and P<0.05 were screened, and six aroma
compounds with relative odor activity value (ROAV)>1 were selected from them. Among them, 3-methylbutyrate ethyl ester
and 2-methylbutyrate ethyl ester were significantly higher in Maotai-flavor liquor stored for 10 years (P<0.05), and they
played a positive role in the sensory quality of Baijiu, such as brightness, acidity, bitterness, astringency, saltiness and
aromatic flavor, Therefore, Maotai-flavor liguor stored for 10 vears has better quality, and this study provides a theoretical
basis for selecting the appropriate storage time for Maotai-flavor liquor.

Key words  storage yvears; Maotai-flavor liquor; sensory quality; volatile compounds

HEAEEEMR T SE# R T - daEEs iy, AREANREHRMCiER, H
Mg, EFAMAREERE+T - AXFHAWZ —, HBETHAFHNAE, ERETEHIERE
FERTEC I, HHEFEZ; HEBEMETE, CRESIRETIFSEHMEE. BIFREW, BFE AN
o ik R BE SR B, AR O R R B L e A AR IR, R SR O AU B S AR R, [
I, W T A 0 il I 1) Y A D AU AR I 2 A AR K B S, A B0 i T LA i 2 B A
F4 T A S T R A VS R R, DARTS SRR TR A i R Bl SR, RTS8 A A O A0 R e
T BAERENE =X, o T HAb G A A, A IR s (1 b 7 0 42 % 7 R R A b
S, B, R B o B e R R A R S O R R A, (E R T R R o SR R R ) R )
BL R H A el FE b ) At i oL, BRI, AR 9T R — 2B A SR B 0 b 2 HIEAE T A (R i e PR e
{3 PR B O A R R AT T b .

B, R TR TR AN B A ST ) B e bR, EER i Ak, RN, BTER
MRS58 RE A, BN GE RN EE RS 44 A Mg SR a0E, A BUR
SEMAGEA SR, HRBREEARCTZENH TAYESY, RERNL LA REYES
ANEHF S, R AR UCEMT i St B M AR BSRIE S M TE R R SRR T AR, S
Bt -5 7Bl (gas chromatography-ion mobility spectrometry, GC-IMS) AL & T GC Mkl
Al IMS & R BAEMLH, o Bl AR AR S b iEREA S o e h P, BRUESEE GC-IMS
A LV I Al R R Ay, B TR ARE ATk s . Al bR
PR AR 2%, (H H AT 0 R S PR A e PRI PR Y, Bk, AREEFREE TR BRI E
H GC-IMS H AR A 19 i 38 B A 5 FNE  MEe S AT fth HE S il 47 e A e A

AT E LA AL HREE A A 2 BUE M IR i B IR AR 1 5 AR BEREEN AT EEFR
A&, AT HAAMBULEPEERE S R, A, Bk, KDL RERMEA SR ELRE, JFEHE
FETHF AR, PR T OERE MR SER A BB K R, BERRAIT i
e S PR T 3 7 TR T R R A LR U AR B SRR, LU R A T TR T DR U R AT
BAH DS ST, ot & T 9 A T B 0 BRIk o 1 O B 408 .

| MR 5FE
1.1 ##5it5H

TR ZHE, IR A A AL (e o PR ERGEMR AR, B AR,
TR PR . B A INSENT 247 .



EEFRE T EBEBEEM GC-IMS 7 #7 fiff 804 B ¥ & 50 B 8 A9 H2 w 3

1.2 Mg 5iE&E

E. RF: WA E R (hE) FHRAHR: Ultra Scan PRO (44, 3[E Hunter Lab
Zd]: SA-402B T, HA INSENT 4@ : PEN3 H 7 &, {#[E AIRSENSE 2@ : GCMS-QP 2020
S SR SRR, HARSEAA
1.3 G FH &
13.1 #HERE

AT FE A4 FH B A () il o PR i A R T T A WA AR A Ay B B A PR A R RO, R
1 53% vol, FrEFESBEEIEEE. HIE (20 CAA) « fHE (Fo%kd) HEHM#EEG., X
S 1) TR ot A2 A () R R A 5 DY o, R IR 20 0 5L 3 4R, SR, 8 AEMN 10 4E.
132 BEMREBEESENNE

Z 8 GB/T 10345—2022 (AWM kY » X 5 A [a] i i 4 PR S A BY O I RE o 002 s oL & g
Mg AT W 5 H
1.3.3 BESH

Z% JULIANA %25 755%, (EHEEMCrRNE 5 M A RMEFEREEFRE A mEEMNT LYE ()
LR, 0-100: B-3) | o (A8E, a~+a’: B~ . bH (EEE, -b-+p". ) , B84
P FAT I E 3 o0, U RO T B E AT S A b
1.3.4 BFESH

EEFESZA, BhEH L8 TAKE QEESHREE 5 6, CLAR 67 56888 i tE R i
FE R E . 2% ESZTER HWIy AL, B T HEEET 5 44 6 6 84 IR % 7 2L G iR A
B 5 A~ Jh AR A 3 /> I AR B [0 R S S R A HEAT M R, BRI CEATIE 4 9K, BUE 3 O S
T ¥ (B T it b .
135 BFEHR

TR, B 15 mL AFEESE T 60 mL T EHEREM P, =R TP 15 min ik
B, M ERES P RE R R R BE. 2% XU ST, FHETEREEERN 10 & REE
TRENT 5 A [F) 1 e OF PR s 7 Y 1 IR o 0 05 F 28R . A OB TR AR R SR R R R S
SO P T A e R, REASRE SR T AT I 3 e, HU R 00 T B AT B A b
1.3.6 GC-IMS 43 #f

£ GC-IMS 217, B 1 mL AFAEHE T 20 mL TS #AE S, 60 CHEH 20 min JGHEEE.
Z% ZHANG S5 R 5 A 19 fidh o PR o 3 A4 S 45 ol S R AL St AT il o #r .

GC-IMS %fF: BEdbimiE WAX (30 mx0.53 mmx1 pm) (5T, HE 60 T 4047
30 min, THFHEFE 100 pL, HEFEEHIRAEE 85 'C, £ 60 C T LA 500 r/min ¥ E B H 20 min; HS/ERS
PIREAS (N2 4 =99.999%) , EE&EE R 45 °C, ESMEN 150 mL/min. &S F4T
W 3 o, U HE B I E AT S A Hr s
1.4 IR B SRS

flEH] Excel 2016 SERAIA B EI i H S8, (EH Past3 #8347 Z 4 #1 Canalysis of
variance, ANOVA) : {EJf] SAS 9.4 Bffnf ] ol £ 4 #£47 F B4 70 #7 Cprincipal components analysis.,
PCA) FIAH 40 #r: ] Origin 2021 £ FHEE. BHrfaEMA7H 08, @it GC-IMS {8
M £ M VOCal 3 ff % 4 F & 47 & tE UL R R o B % o+ fr . fE F 76 28 22 B/ W 3
Chttps://www.omicshare.com/) £l SUHEE s {8 ] Matlab 2021 £ Hil 45 G tE 44 4

2 ERESH

2] AEEEEREEERANBRESERRERRSW
MR s RSV ATERESSN EER a6, S &0 LLE 5 A EAKCRNe, Wk
1 Bz, A EMs i oE PR & A R R AE R B 74.16 ~85.40 mmol/L Z[A], BEES & 2.89 ~3.64



4 frdh 5 R BTl

g/l Z [, #f+ GB/T 26760—2011 (HFMAWE) HHNEREHLHETEMNER. ANOVA K, T
(5] il i PR 3 2R 1 0 e RN % B A AL S S, B 1 RO IR A AN, A b R S R
EEUE THEES, HiEE 10 FHEFNANTRELENLAESESEMIK (P<0.05) . Hif
FRY, AFETRESEMNANESERFEIC, SRS R P& WE K R B %1,
FE1 kL L A Y e AR B N LA

Tablel Comparative analysis of acid esters content and color of Maotai-flavor liquor in different storage vears
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Fig. 1 Taste quality analysis of Maotai-flavor liguor in different storage years
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Fig. 2 Flavor quality radar chart of Maotai-flavor liquor in different storage years
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