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Investigation on the aroma compounds of strong-aroma-type Baijiu in
3 different aging years
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ABSTRACT: Objective To explore the characteristics of aroma substance composition of strong-aroma-type
Baijiu in 3 different aging years. Methods The volatile compounds in 2-year-old, 3-year-old and 5-year-old
strong-aroma-type Baijiu were extracted by head space-solid phase microextraction (HS-SPME) and analyzed by gas
chromatography/time-of-flight mass spectrometry (GC-TOFMS) and electronic nose. Results Total of 121 volatile
compounds were detected in these 3 strong-aroma-type Baijiu, of which 57 volatiles were shared by these 3
strong-aroma-type Baijiu. Among them, the content of 51 volatiles changed significantly as the aging time changed.
Ethyl hexanoate, ethyl butyrate, ethyl octanoate, hexanol, and acetaldehyde were the important aroma compounds of
strong-type Baijiu, their contents showed an upward trend with the vintage duration. The Linear discriminant analysis
(LDA) of the electronic nose test results showed that the electronic nose could distinguish the aroma of Baijiu among
the 3 aging years, which indicated that there were distinct differences in the aroma profiles of the samples with 3

different years strong-aroma-type Baijiu. Conclusion With the extension of aging time, esters, the total content of
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alcohols and aromatic compounds gradually accumulates in Baijiu, and the aroma profile changes significantly.

KEY WORDS: Baijiu; age; volatile component; gas chromatography/time-of-flight mass spectrometry;

electronic nose
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Fig.1 Category changes of volatile compounds in the Baijiu of 3 different aging years
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Table 1 Relative concentrations of volatile compounds in the Baijiu of 3 different aging years

FE XM BE /(mg/L)
= HFR Y AR
2 R 3 4FEBR 5 R
RS

1 PR TR MS, RI 0.020+0.001° 0.011+0.0001°¢ 0.039+0.002°
2 LR T MS, RI 13.417+0.37° 11.422+0.081° 10.886+0.729"
3 N T MS, RI 0.525+0.019° 0.388+0.001° 1.546+0.003°
4 TR MS, RI 0.831+0.035° 0.278+0.001° 1.529+0.006
5 IR BR MS, RI 0.363+0.011° 0.274+0.001° 0.928+0.015*
6 R T R MS, RI 0.313+0.004° 0.238+0.016" 0.316+0.004°
7 LIRS TR MS, RI 0.249+0.006° 0.288+0.001" 0.571+0.006
8 TR TR MS, RI 3.647+1.974° 10.870+0.036 11.516+0.402°
9 N2 IE S TR MS, RI ND ND 0.157+0.002
10 2-HIE TR TR MS, RI 0.321+0.317° 0.464+0.003" 0.530+0.006
11 SRR 2 R MS, RI 0.288+0.013° 0.540+0.001° 0.553£0.013°
12 LR TR MS, RI 2.490+0.059* 1.865+0.044° 2.623+0.035"
13 LR 5 IR MS, RI ND ND 5.463+0.401
14 SR TR MS, RI 11.805+0.354* 10.567+0.071° 8.774+1.414
15 TR THR MS, RI ND 0.222+0.001° 0.119+0.072°
16 TR TR MS, RI 0.384+0.011° 0.318+0.027" 0.321+0.071°
17 . R 1R MS, RI 1.066+0.033° 0.739+0.122° 1.401+0.096"
18 c R 2. TR MS, RI 0.729+1.123° 22.570+0.061° 24.350+1.396"
19 TR IR MS, RI ND 0.127+0.004 ND

20 LR C R MS, RI 0.642+0.025° 0.442+0.017° 0.761£0.015
21 5-HILC R 2 TR MS 0.027+0.001¢ 0.034+0.001° 0.049+0.0004°
22 3-CIAR LT MS, RI ND ND 0.017+0.005
23 IR T TR MS, RI 0.056+0.002° 0.250+0.012° 0.139+0.043°
24 . FR N TR MS, RI 0.702+0.027° 3.646+0.181% 3.267£1.009*
25 B TR MS, RI 5.868+0.198° ND 24.974+0.134°
26 LR Z g MS, RI 3.115+0.095 ND ND

27 2-C IR £ g MS, RI 0.040+0.001 ND ND

28 CL R 5 TR MS, RI 0.244+0.005° 2.800+0.091° 2.107+0.053°
29 CL R IR TR IR MS, RI 0.014+0.001° 0.077+0.003" ND

30 TR BT MS, RI ND 0.092+0.003° 0.1160.002°
31 cL R T TR MS, RI ND 11.39940.326 ND

32 TR iR MS, RI 2.181+0.059° 3.4160.101° 2.645+0.065°
33 . R I R MS, RI ND ND 2.395+0.017
34 1R LT MS, RI 27.807+0.532¢ 32.509+0.148° 39.578+0.742°
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AERT R B2 /(mg/L)
75 ZFR YEAR
2 R 3 B 5 FBR

35 R 5 R MS, RI ND ND 9.353+0.010
36 F RN i MS, RI 0.338+0.016° 0.279+0.015° 0.3800.006
37 TR 2B MS, RI 1.084+0.067° ND 2.278+0.03"
38 DL-2-F#3k-4-H 2 2 g MS, RI 1.528+0.037° ND 1.418+0.115°
39 T-SEITR LR MS, RI ND 0.035+0.001 ND

40 FIR 5 T TR MS, RI 0.062+0.005° 0.088+0.004 0.1110.002°
41 BEIR-3-H T Mg MS, RI ND 0.281+0.009° 0.390+0.005°
42 LR S N e MS, RI 0.515+0.009° 0.268+0.011° 0.509+0.031°
43 N R LTk MS, RI ND ND 0.010+0.0005
44 3-THBR LW MS 0.037+0.002° 0.054+0.003" 0.080:0.002°
45 CLER O IR MS, RI 8.043+0.381° 12.356+0.303" 9.204+0.096"
46 FIRIE T Be MS, RI 0.835+0.062 ND ND

47 PR LR MS, RI 1.768+0.160° 3.041=0.11° 3.087+0.051°
48 IR 5 TR MS, RI ND 0.36120.013 ND

49 T LR MS, RI 0.610+0.019* 0.462+0.012° 0.526+0.024%
50 +—m MS, RI ND 0.0414£0.001° 0.043+0.002°
51 FIR C MS, RI 0.0380.005" ND 0.1670.004
52 +IaR g MS, RI ND 0.118+0.008° 0.214+0.006
53 FERRIR £ ik MS, RI 0.049+0.002° 0.168+0.020° 0.269+0.004°
54 MR £ 1 MS, RI ND ND 0.003+0.0001

e

55 i T MS, RI ND 0.605+0.001° 2.118+0.052°
56 5T MS, RI 0.805+0.030° 1.062+0.046" 1.776+0.052°
57 IE TR MS, RI 3.718+0.122° 0.268+0.796" 3.88+0.087*
58 L g MS, RI 5.158+0.281° 4.995+0.013° 7.765+0.190°
59 2-CL MS, RI ND 0.198+0.001° 0.246£0.010°
60 2- P MS, RI 0.108+0.004° 0.464+0.031° 0.336+0.011°
61 IEC MS, RI 3.800+0.085" 10.525+0.248° 10.856+0.427°
62 3-SF MS, RI ND 0.048+0.002° 0.055+0.002°
63 2-T- AL MS, RI ND 0.197+0.011° 0.217+0.009"
64 1E B MS, RI 0.852+0.017° 1.009+0.056° 0.821+0.033"
65 - MS, RI ND ND 0.369+0.010
66 53 - s - 1 - Pt MS, RI ND 0.03320.001 ND

67 5T -4-3% Hfis-1 - MS, RI ND 0.026+0.001 ND




774 B i R A R 2 12
=18
HHXS MR B /(mg/L)
Fe 2R Y RE R
2 AEBE 3 AERE 5 4EBE

B Tl 24
68 LT MS 0.050+0.001° 0.074+0.0003° 0.179+0.007*
69 ST MS, RI 0.117+0.003° 0.039+0.0004° 0.214+0.004
70 T MS, RI 0.001+0.0002° 0.001+0.00001° ND
71 2-HRTEE MS, RI 0.204+0.005° ND 0.435+0.009°
72 5 NG MS, RI 0.785+0.028° 0.905+0.004° 2.489+0.036"
73 2-1% il MS, RI 0.362+0.010¢ 0.267+0.001° 0.409+0.005°
74 2- Bl MS, RI 0.442+0.014° 0.386+0.001° 0.577+0.024*
75 fifr=t= il MS, RI 0.037+0.001° 0.025+0.001° 0.024+0.0004°
76 T MS, RI 0.097+0.001° 0.329+0.022° 0.293+0.006
77 J2-2-F- % MS, RI ND ND 0.356+0.008
78 FH 2 H ) MS, RI 0.044+1.351° 0.207+0.004° 0.374+0.029*
79 2-T-Ji-4-Tild MS ND 0.077+0.005 ND
80 21— MS, RI ND 0.017+0.001° 0.024+0.001°
81 J2-2,4-%% I MS, RI ND 0.300+0.021° 0.588+0.027°
82 K- MS, RI 0.065+0.004° ND 0.148+0.004*
83 1B ER MS, RI 0.366+0.006™ 0.305+0.007° 0.408+0.030*
84 PR MS, RI 0.265+0.012° ND 0.496+0.031°
85 R MS, RI 32.059+10.687° 25.205+1.423° 24.457+0.120°
86 R MS, RI 10.961+0.574° 5.031+0.258¢ 17.65140.998"

ULES
87 W 1R MS, RI ND ND 0.001+0.0002
88 2 g MS, RI 0.002+0.0002° ND 0.003+0.0001*
89 e MS, RI 0.382+0.003* 0.3510.004° ND
90 TR TR MS, RI 0.047+0.001 ND ND
9] . FR MR TR MS, RI 0.289+0.027° 0.35620.013° 0.650+0.019*

HEE
92 2R H g MS, RI ND 0.237+0.001 ND
93 KO MS, RI 0.662+0.018° ND 1.44740.042°
94 7K 2T MS, RI 0.037+0.002° ND 0.369+0.010°
95 KPR TR MS ND 0.532+0.016 ND
96 KR TR MS, RI 6.399+0.132° 5.251+0.176° 5.878+0.147°
97 KRS TR MS, RI ND 0.037+0.002° 0.069+0.001°
98 LR TR MS, RI 0.860+0.021¢ 0.516+0.017° 1.451+0.038"
99 3-KNER LR MS, RI 3.009+0.194° 4.236+0.147° 5.507+0.105*
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AERT R B2 /(mg/L)
Fre 2R YEAR
2 R 3 B 5 FBR
100 KR MS, RI 0.241+0.008° 0.141£0.001° 0.371£0.017°
101 2-F AE B -4- LRy MS, RI 0.027+0.001° 0.029+0.001° 0.016+0.0006"
102 5 TR L MS, RI ND 0.152+0.006 ND
103 2R R IE NG MS ND 0.010.001 ND
104 TR MS, RI ND ND 0.203+0.007
105 SENHE 3R BN IR TR MS ND ND 0.032+0.001
106 ES1) MS, RI 0.039+0.0003" ND 0.034+0.002°
107 4-2,FE-2-H A IR By MS, RI 0.071+0.001° 0.068+0.003° 0.038+0.001°
108 2-HIETIR-2-78 L g MS, RI ND 0.027+0.001 ND
109 CR-2- K 2T MS, RI 0.0220.003* 0.033+0.067° ND
110 4-HK By MS, RI 0.069+0.002° 0.026+0.0001° ND
111 N MS, RI ND 0.001+0.0001 ND
112 AR MS ND ND 0.003+0.0003
113 % MS, RI ND 0.282+0.009° 0.946+0.011°
TwiEY
114 PR L MS 0.004+0.0003* 0.004+0.0003* 0.003x0.0003°
115 ZHEER MS, RI 0.0430.001 ND ND
116 3-H G BN R 2 i MS, RI 0.084+0.003" ND 0.073+0.002°
117 - St 7 MS, RI 0.039+00.0005" 0.043+0.001° 0.155+0.003°
Fifts
118 TR SER b MS ND ND 0.023+0.001
119 L1-Z A HE-3- I T e MS, RI ND ND 0.93120.001
120 2,3,5-= H Jk ik g MS, RI 0.010+0.0004 ND ND
121 2,3,5,6- P4 FH ALk MS, RI 0.027+0.001° 0.012+0.0003° ND

T ARV AR AR IE S AR R AT RE BT ST AT R IUR I, ND FORARAG Y S [ TR 7R AL & ) AR VR B A S

74 5:(P<0.05)

SIITE BR orF 3L, X P A e MOIE AT &
SR AR 1 AT, AR R TR AR e R B AR 07 1
N2 _EF#EH(P<0.01), IR LB RAE 5 AEFRFEM A
AT BBt PRER R v R A R R RN I A, X 2
Fivib & AT W50 . MR A s, AT A L R BT
TRROEE . IR LB £ B 0 o B2y, 78
XU SERF9T v IX SE TR 284 T IS A R IR (] Fr 43 i &
A B E AR, X AR A A R — B, R A T B
FITE G J50RE . R |28 BRI AR TR, R8T X
SEE ) 514 AT

3 AMERAE T, BRSPS S R AR I

B FFHEEP<0.001, K 2a), 5 iESEaUR oY 4 R
—E, 3 MERFEAR R ERE ST, SREE(C>6)
CSHEHTOTE, FEA 3. 2-THER. I-TE. EF
FEdE, LB R BERRER T R A3 &2 1 T $5(P<0.001).
Jir DR i SR B A R 22, BlE B FUK IR &, — ik
F RSP I O R E N R R (T P R AR
&Y, SRRAET Bl MR 2 AEBEFE S (3.800 mg/L),
1E CUBEAE 3 AR S AR B i oRE X v B B 25 85 (P<0.001),
SrBEEN T 10.525 F110.856 mg/L, T HAE 3 AR S AN S
AR S R R A AR TR(P=0.84) FIXBEAE 5 4E
A b PR B e (7.765 mg/L), T7E 2 4RI M 3 4ERREE i
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A BN 5.158 1 4.995 mg/L, 5L T 5 4EHARE N
(P<0.01), F SCHkHRIE, 506 Hs A (0 b = 2 I,
S 2 B TR R I At R Y, X S A g B 4
R—2, HTFREEEANFANERESR, FEERE
AR LY FORE, B G BEBRER AR G, = Y
SRR 7 {0 o s LS

T T 25 Ak 0 Mol P T 0 ot Y,k g Sk -
& B R A A A R = A, mT LA pl BAR R R
RALA IR . PRI s Ak R
MIE 26 AT U H 3 AN RE S T A A A i o
PRI ST IR] (1 5 1 T3, 33 n] BB R P i A
Y AT, o, 2T IBHT AR, BRI, 7
WA P A DR R R FE R AR, sk 1 R,
S F AR T 2 E A HE(P<0.001), ZBETE XU
ZOW s h A BT R B, HE R BN ZETE 2 M 3 4
WRIR A AR S A B ARk, BFE 5 AERRIREES A BT T
B, X S ABIEGT 25 RORTR], HLIE R AT AR S I i R s DA %
ML TZEMERIET A,

1E 3 ARG AR S PRSI A W AR O i, SR
FEREY .. AR It E s 4 2 ay, L
AHEE 3 AERERRSR, 5 ARG TP IE G ER(P=0.048) . PR
(P<0.001) LA B2 SE R (P<0.00 ) & B A T ETHEE 1), X
AR SR 1 T RS K A 25 1 T 25 00 o S A ™ 2B A ] 9 PR 1
R BRI, 3 AERGAE S, P i R & BB KT 2 4R
fh(P=0.03), 5 EBRFER S 3 FHRFER TP O IR SR E %=
5 (P=1.000), [FIE}CRRHR Y 2 2 BEAE 0y T &2 L T a3
(P<0.001), X 15BA O R & 5 IR TT 682 & A= iR b s I AR
JSCAF VL P TR ), 3K 2 O R R 2 O AT A v ) B
FR BRI T T AR EE . BMEYTH S
b F P A0 T R A 1B T, 3 2y e il
T AR A A0 A 2222

W IR A T R IR T AR AL A A LA K S
T F 0 F DB K, B TA A 2 1V R I R BRI i
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