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Analysis and comparison of aroma compounds
from traditional Tongshan sorghum liquor
and samples of improved fermentation process by GC-MS
JIANG Xiao—kun, YING Tie—jin"

(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

Abstract: Aroma compounds from fen—flavor traditional Tongshan sorghum liquor,as well as samples of improved
fermentation process were extracted by using headspace solid phase microextraction (HS-SPME) followed by
gas chromatography—-mass spectrometry (GC-MS). The results showed that the total of 61 aroma compounds
were identified in the three samples of fen—flavor liquor:35 aroma compounds were identified in traditional
Tongshan sorghum liquor,mainly including esters,alcohols and aromatics,and the main aroma compounds
such as hexanoic acid ethyl ester,ethyl acetate,3 —-methyl -1 —butanol, 1,1 —diethoxy —ethane and butanoic
acidethyl ester. 45 aroma compounds were identified in Sample | ,mainly including esters,alcohols,alkanes
and olefins,such as ethyl acetate, 1, 1-diethoxy —ethane,3-methyl-1-butanol,D-Limonene and dodecane. In
Sample Il ,41 aroma compounds were identified,mainly including esters,alkanes,olefins and aromatics,
such as ethyl acetate, 1, 1-diethoxy —ethane, 3 -methyl-1-butanol,D-Limonene and tetradecane. The results
indicate that the aroma compounds in Sample | and Il increase significantly after fermentation process
improvement, with the melioration of taste and flavor.

Key words:aroma compounds;Tongshan fen-flavor sorghum liquor;the optimization of fermentation process;
headspace solid phase microextraction(HP-SPME) ;gas chromatography—mass spectrometry (GC-MS)
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Table 1 The physicochemical index test results of the modified
Chinese liquor
RS £ (%ovoD BB (g/L) S (/L)
PEE T 55.9+0.16 0.593£0.037  0.7210.052
RN 54.5+0.79 0.988+0.029 0.721+0.066
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Table 2 Comparison of GC-MS results of SPME samples of three types of Chinese liquor
Mixtsy7 AR B (%)

e TR I R R T
1 Ethyl Acetate VN T 2254  CH O, 88.11 16.06 23.19 23.54
2 Butanoic acid, ethyl ester T8 W6 5367 C¢Hp,0, 116.16 4.77 0.16 /
3 Ethyl lactate FLIR LT 6249 CH 0, 118.13 127 049 0.68
4 1-Butanol, 3-methyl—, acetate LR 5 i 8239 (CHL0, 130.19 062 051 042
5 Pentanoic acid, ethyl ester 8 s 9411 CH,0O, 130.19 042 0.13 0.36
g  Butanoic acid ) f}:yfiyssrf;y—3—methyl—, 2—%3’?—%&;{3&‘;%‘T 13216 CH,0, 14618 002 / /
7 Hexanoic acid, ethyl ester O R LB 14.641 CgH, O, 14421 30.67 032 027
8 Hexanoic acid, propyl ester ORIV 18.567 CoHiO, 15824  0.02 / /
9 Heptanoic acid, ethyl ester PEiig £l 18.726 C,H, O, 158.24 0.36 0.01 0.01
. 10 Hexanoic acid, butyl ester CUR T W 20.314 C,Hy0, 17226 0.03 / /
LS 11 Octanoic acid, ethyl ester LR LG 22.082 C,HyO, 17227 044 0.2 0.18
12 Butanedioic acid, diethyl ester TR =N 23485 CgH,0, 17419 0.04 0.11 0.06
13 Hexanoic acid, 2-methylbutyl ester 2-FEL TR Ul 23.562 C;H,0, 186.30 0.09 / /
14 Isopentylhexanoate LR LR 23.63 C,Hy0, 18630 003 / /
15 Nonanoic acid, ethyl ester T 4Ts 25.045 C;H»0, 186.29 0.02 0.03 0.03
16 Pentanoic acid, 2—phenylethyl ester TR -2—28 2T 26.104 C;Hi 0, 206.28 / 0.02 0.03
17 Geranylisovalerate S IR R A I i 27.497 C;sH,0, 238.37 / / 0.02
18 Decanoic acid, ethyl ester 280 L1 27.755 C,H,0, 20032 022 0.15 0.17
19 Dodecanoic acid, ethyl ester AH: % s 32.682 C,HxO, 22836 0.01 0.01 0.03
20 Tetradecanoic acid, ethyl ester UMz . B 37.129 C,H,0, 256.42 / / 0.02
21 Hexadecanoic acid, ethyl ester +NER LB 41.164 CiHy0, 28448 0.01 0.01 0.3
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1 1-Butanol, 3-methyl— 3-FEE T 3.688 CH,0 88.15 854 636 658
2 1-Butanol, 2—methyl- 2-H I T 3.829 CsH,,0 88.15 0.64 / /
3 Benzeneethanol, .alpha., beta.~dimethyl- o, - —"HIEKLEE 9221 C,HLO 150.00 0.07 / /
4 1-Octanol, 2-butyl— 2- T hEE 19.857 C,HxO 186.33 /0.8 /
5 Phenylethyl Alcohol WL 21.693 CgH, 0 12217 043 021 03
R 6 alpha.-acorenol - 27366 CulO 22200 /001 0.2
7 6—epi—shyobunol R e 27918 CiHxO 22200 005 / /
1, 4-Methanoazulen-3-ol, decahydro—
8 1,5,5,8atetramethyl—, 18— (1.alpha., Ryt e 20.881 CiHyO 22200 /001 0.0l
3.beta., 3a.beta., 4.alpha., 8a.beta.) |-
9 7—epi—cis—sesquisabinene hydrate i 30.565 CsHxO  222.00 / 0.02 0.11
1 Ethane, 1, 1-diethoxy— L 1-—Z53EOke 3344 CHLO, 11817 532 843 958
2 Butane, 1, 1-diethoxy—3—-methyl- b 1‘;{‘7;?%‘3' T 0284 CHy0, 160.00  /  0.04 0.06
3 Decane AT 10709  CoH, 14229 /035 /
4 Undecane, S—methyl- SR A — ¢ 17.92 CHyg 170.38 / 0.04 /
e S Undecane, 3-methyl— 3-FdE ki 18.531  CpH,  170.38 / 0.03 /
6 Dodecane + e 19703  CpHy 17038 0.04 145 0.56
7 Tridecane, 5—methyl— S—HISET =0t 24435  CuHy, 19839 / 0.04 /
8 Tridecane, 3-methyl— 3-FH =k 24978 CuHy, 19839  /  0.02 /
9 Tetradecane Uk 25.887  CuHy 198.39 0.15 0.68 0.94
10 Pentadecane + ik 28.592  CysHsy, 212.41 / 0.05 0.1
1 D-Limonene XS 1479  CoH, 136.24 / 4.9 2.6
2 .gamma.—Terpinene y—FA I 16.545 CioHye 136.24 / 032 022
3 b 3‘Cy"l"h‘;’r‘z‘:ﬁ;?;il;)“_‘ethyl_4_ (- P 17735 CgH, 13624 /01 005
4 dimetlh,y]l;jZchr;rl:}?(tl}rlZ:laf)i:halene e 26642 CpHa 20435 0.05 / /
5 Di-epi—.alpha.—cedrene Rty e 26.85  CiHy  204.35 /002 0.04
WK 6 Di-epi—.alpha.—cedrene— () Feff 2714 CuH, 20435 /001 0.02
7 Longifolene K 27.991  CyiH, 20435 0.1 / /
1H-3a, 7-Methanoazulene, 2,3,4,7,8, (1S,2R,5%-2,6,6,
T Gl sa et hoeba. 3910151 . 2144 Gl 20435 016 052 091
alpha.) |- 8—Ifi
9 Caryophyllene VENUY T 28312  CiHy, — 204.35 /004 0.05
10 .gamma.—HIMACHALENE y-T ks 30424 CiH,  204.35 / / 0.02
1 Styrene HLIR 9.805  CgHy 10415 0.67 057 0.44
2 Benzene, |-methyl-3— (1-methylethyl) - P71t 4z 15.604  CH, 13421 /024 02
3 Mesitylene SIENiPS 16174  CH, 12019 /  0.04 0.07
R 4 Benzene, (2-methyl-1-propenyD —  2-FJE-1-ZRELPUI% 19173 CpHp, 13220 /002 0.04
waEY s p—Cymene T T AE LiES 21.354  CpH, 13422 001 / /
6 1-Phenyl-1-butene 1= EE-1-T W 21.607  CpH, 13220  0.01 / /
7 Naphthalene % 23.887  Cply 12818 0.08 0.04 0.03
8 Naphthalene, 2-methyl- 2-FRLZE 27.221 CiyHyo 142.20 / 0.03 0.03
N | Benzaldehyde 7 15912  CHO 106.12 0.08 0.02 0.04
MREE 2-Nonanone 2T 18984 CH O 14224 009 / /
7 | Furan, 2-pentyl— 21 R FE g 13.596  CH, 0 13821 /008 0.05
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Fig.4 Comparison of the numbers of aroma compounds in three

types of Chinese liquor
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