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Analysis of volatile component in Daqu used for brewing Fuyu flavor
Baijiu from different production months based on HS-SPME-GC-MS

TAN Xiao' YU Ji** LEIPeng' CHEN Cai* ZHANG Qinghua’

(1. School of Chemistry and Chemical Engineering, Jishou University, Jishou, Hunan 416000, China; 2. Xiangxi
Autonomous Prefecture Key Laboratory of Fuyuxiang Xing Baijiu Brewing and Quality Control, Jishou,
Hunan 416000, China; 3. Jiugui Liquor Co., Ltd., Jishou, Hunan 416000, China)

Abstract: [ Objective | To investigate the types and content differences of volatile flavor compounds in Daqu, used for the production of
Fuyu flavor Baijiu, from different production months. [Methods] Headspace solid-phase microextraction-gas chromatography-mass
spectrometry (HS-SPME-GC-MS) was used to analyze the volatile aroma components of Daqu used for brewing Fuyu flavor baijiu, which
were released in seven different months.[ Results ] A total of 97 volatile aroma compounds were detected in Daqu, including 4 alcohols, 6
esters, 9 aromatics, 10 pyrazines, 41 alkenes and alkanes, 15 aldehydes and ketones, 8 heterocyclic compounds, and 4 other substances.
The fire ring of Daqu detected 57 aroma compounds, mainly aromatic and alkenes/alkanes; the outer layer detected 52 aroma compounds,
primarily aromatic, alkenes/alkanes, and pyrazines; the core detected the fewest, with 49 aroma compounds, mainly aromatic, alkenes/
alkanes, and pyrazines.[ Conclusion] The fire ring and outer layer of Daqu are the main sources of aromatic compounds in Fuyu flavor
Baijiu.
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Figure 2 Total ion chromatogram of the
components of Daqu surface from different

production months
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Table 1 GC-MS analysis results of aroma components of Daqu surface from different production months

) MRS/ %
5 Wiy
FEAR T BRSh 2 BESV3 BRES4 BRSNS BREENE REAT
1 ot — - — — - 4.23 —
2 1EM-3mE — 15.46 11.55 — — 5.62 4.43
3 2 T2, T T 5.23 — — — — — —
4 FR-6-Z V-3 T B 4.36 - - - — - -
5 ZWR-3.T-T IR 3.56 - - - - - -
6 KB 4.65 7.56 17.61 — — 12.04 5.17
7 3,4 WIS — — — 3.79 — — —
8 1,2,4— =2k — — — — — — 3.00
9 KR 9.16 — — 15.09 — 7.01 8.97
10 HKow 12.57 — 18.10 11.13 — 10.15 9.75
11 %2k — - — — — — 7.88
12 4-(3-H JE-2- T 56 ) 3.71 — — — — — —
13 2,6- 1 AEng e 11.05 — — — 6.44 — 6.21
14 2-Z3-6- Sknkiz 4.72 — — — 4.86 — —
15 NS g 4.65 12.71 5.73 4.37 6.65 4.74 3.50
16 2-Z3-5-W Sknk g - — — 5.28 — — 3.40
17 2,3,5-=HH-6-Z Snkig — — 4.75 — — — —
18 Bk — — 3.52 — 6.02 — 2.91
19— 4.00 — 5.16 4.04 5.91 3.72 2.66
20+ 3.56 8.59 4.26 3.96 5.07 3.43 2.32
21 =kt 3.71 8.25 4.26 4.04 5.07 3.94 2.61
22 4-2 25 bt — — — — — — 3.45
23 oMbk — — — 3.71 — — —
24 1-FREE-3-(1-H AR 2 ) — — — — — 3.50 —
25 3-HIEEA 3.42 — — — 4.86 — 2.46
26 1,3,5,5-PUHEE-1,3- 30 C 0 - — — — — 4.89 —
27 I G — — — 4.70 — — —
28 FriEK — — — 4.70 — — 3.94
29 5~ I — — — 4.95 — — —
30 ke 3.34 8.76 5.00 3.96 4.01 3.65 2.56
31 Wi-p-4 A W — - — 4.37 — — —
32 1,3 T RN RGN O — — — 3.79 — 2.99 —
33 gl - - - - - - -
34 1A - - — — — 3.28 —
35 9-HIEEAJuke — — — — — 3.50 —
36 ATk 3.56 — — — 5.07 — 2.41
37 B — — 4.01 — — — —
38 2,3,4,5 DU 3 = HR[3.2.1.02, 7134 4.43 — — — — — —
39 220 HE-1-BE - — — — — — 2.56
40 3,7 RS b — — 5.49 — - — —
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Table 2 Relative content and quantity of aroma components of different substances in Daqu surface from different

production months
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Figure 3 Total ion chromatogram of the aroma components

of Daqu fire cycle from different production months
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Table 3 GC-MS analysis results of aroma components of Daqu fire cycle from different production months

AR B B/ %
5 NS
FESRT RESR2 REAR3 RERRA BRGNS BESRE REGLT
1 aFMIhE — — — 4.03 — — 2.42
2 1R R-3mE — 5.10 — — — — —
3 SRR SIS — — — — 2.72 — —
4 HER6-CHEE-3-H O T — 3.29 — — - — —
5 2-MVSUEE 2 Bk I e R iR - — — — — — 1.76
6 HEARMR LT — — — — 4.52 — —
7 RRRT MR - 3.81 — — — — —
8 B 12.84 15.49 14.66 — 23.31 18.54 12.29
9 1,2,4=2K - — 3.63 - 2.77 — —
10 KZBWHEL — — — — 2.93 — —
11 R 7.65 3.87 12.55 9.88 6.78 13.27 5.10
12 K 10.92 10.78 18.65 12.15 7.34 12.36 6.60
13 XKL - - — 9.94 — — —
14 2,6-— KLk - — — — 3.03 — —
15 2,6- I JEmuE 5.02 3.74 — 8.90 9.09 — 5.94
16 2-Z.H-6-H1 KLt g - — - 4.55 2.98 - —
17 = 4.20 3.81 4.64 4.68 5.06 2.16
18 2,3~ I L - — — — 7.08 — —
19 2-Z 45 L g - — - — — — 1.94
20 2-LESE-6-H ki g 6.42 - - - - - -
21 8HIIE[1-2,4]=mE (4, 3-BInkE — — — — 4.31 — —
22 Tk - 3.62 — — — - 1.76
23—k 3.21 3.23 3.99 3.31 2.98 3.58 1.91
24 2.86 3.23 3.48 3.18 2.41 3.30 —
25 =4 3.09 3.36 3.77 3.51 2.82 4.07 1.83
26 1-HIE-3-(1-H 3L 38 RO M — — — 3.44 — — —
27 3-HIEA — — 3.34 3.44 — — —
28 P — - — 3.18 — — —
29 1,355 VU -1, 3300 - — — 3.96 — — 2.35
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Table 4 Relative content and quantity of aroma components of different substances in Daqu fire cycle from different

production months
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Table 5 GC-MS analysis results of aroma components of Daqu core from different production months
AR &/ %
75 TS
FEf L RERN 2 FREN3 FESRA RERS RERE RET
1 o tniiEE — — — 3.73 — — —
2 1,7, 7- = WA [2.2. 1152 B2 — — 3.51 — — — —
3 KL 8.21 28.61 17.94 20.39 11.89 43.54
4 LI 3.86 — — — — — —
5  RZRWE - — — — 6.24 — -
6 IRHIE 6.61 6.22 8.34 — — 11.30 —
7T KO 4.86 13.22 9.73 17.46 — 12.82 15.32
8 KL - - — - — — -
9 2,6 A 5.26 — 11.12 7.53 18.23 7.08 —
10 2-ZH-6-F ek ik — — 4.10 5.33 7.49 5.31 —
11 I 3.15 4.00 4.04 4.93 7.24 5.40 4.67
12 2,3 s — — — 4.93 17.98 7.76 —
13 3232, 5-H g - — — 3.93 6.62 — —
14 2-Z3E-5-H gk g 2.45 — — — — — —
15 2-H L s — — 4.37 - 4.24 - -
16 8§ HIL-[1-2,4]=meIF[4,3-BImknE — — — — 8.99 — -
17 ki 3.05 2.95 — — — — —
18 | — 2.60 2.69 4.30 3.80 — 4.81 4.23
19 ke 2.50 2.58 3.11 3.33 6.62 4.05 3.50
20 =k 2.60 2.69 3.24 3.66 — 4.13 3.79
21 WAk 2.70 — 3.31 — — — —
22 27EEN — - — 3.46 — — —
23 G B G — — — 3.73 — — —
24 A PUkE 4.95 2.53 2.85 — — 4.22 3.65
25 il S - — — — — 4.89
26 FRAEPUSE — 9.69 — — — — —
27 3 HIEEA—k 2.45 2.42 — — — — —
28 2.70 — — — — — —
29 4,6~ R+ —kE - — — 3.33 — — —
30 5,7 "Rt —k — 2.48 — — — — —
31 4,5 T HET — 2.79 — — — — —
32 1(2-W H-2- IR - 13 IR O 0 - - - - — — 4.52
33 4-FRIE-2, 5T W FE-3(2H )1k W ER - — — — 6.99 — —
34 T 3.51 — 4.50 4.66 — — 4.81
35 MEmE 13.12 — — — — — —
38 AL P s 3.46 — 3.51 — — — —
39 R 3.20 — — — — — —
40 3BERE — 2.53 — — — — —
41 5-HE-2-CU R — — 6.88 — — — —
43 2-1E ALK g 4.11 5.37 5.16 5.80 9.36 5.65 5.76
44 4,6-— W IEmRE — 9.22 — — — — 6.20
45 5-FH J-2-HE ok iRy 2.85 — — — — — —
47 THIE SR 6.51 — — - — 10.71 —
48 1,8 kM 2.55 — — — — — —
49 fKEE=T 2.70 — — — — — —
LR N 2
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Table 6 Relative content and quantity of aroma components of different substances in Daqu core from different production
months
R 1 FEdh 2 FE 3 e 4 i 5 11 6 R 7
Wy I b
¥ *E’X‘J‘é\ Wit *E'X\J‘é? Wit *E'X\J‘é\ it *E'X\J'é\ it *E'X\J' £ it *E'X\J‘ £ it *E'X\J‘ &3 -
/% /% /% /% /% /% /%
=S - - - - 3.51 1 3.73 1 - - - - - -
FEAR 23.54 4 48.05 3 36.01 3 37.85 2 6.24 1 36.01 3 58.86 2
M 1 254 10.86 3 4.00 1 23.63 4 26.65 5 70.79 7 25.55 4 4.67 1
S S 23.55 8 30.82 9 16.81 5 21.31 6 6.62 1 22.10 5 19.69 5
GRS 23.29 4 2.53 1 14.89 3 4.66 1 6.99 1 — — 4.81 1
HI 6.96 2 14.59 2 5.16 1 5.80 1 9.36 1 5.65 1 11.96 2
PR A

S DA 05 45 90 4 2 1 A M R IR R (L
W K 22 A R K i 9 7 S TE TR . A 2
o 1 7 1 S VB 5 8 2 40 R 14 728 UL 430 50 TRR 10 5 DR I 8 A5
S, WEEEEYRON TR, MBS WNEREES
SR KR I S I R T R R P A 25 A A 1,
3 g

S 75 50 1309 I P A o ol B L B s e B A
Wt P T S O R, T A R R T LI
R FFEA T BB RS . ok KR A
Wil i 10 B SR AN B, R 5T R, BN ISR kK
T s Fod il B2, 527, E B N5 2 Bk 2 Rl
e K A 4 0 5 O 8 30 7 SR B, R 40 B, 3
Tk Beh KRR R A

3 3 S ) 2 7 A5 A 7 2 1 ol Lk
P 0 8 2 A A0 BT L 9B R T RS A R 9 R
KB 7 I 44 2 B i) R 0 2 R e . 7 2 7
e A I PR IR 2K 3 T A TR R 2 A 2K R
Wk 10 4 A A B P 7 WL B3 T 3 — 2 BT
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