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Volatile Flavor Components in Takju Fermented with Mashed
Glutinous Rice and Barley Rice
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Abstract

The volatile flavor components in Takju made from mashed glutinous rice and barley rice were identified by
GC and GC-MS using polar column. Twenty eight kinds of flavor compounds including 10 alcohols, 9 esters,
2 acids, 7 aldehydes were identified. At the beginning of fermentation 14 kinds of volatile components were
detected and the kinds of volatile components were increased up to maximum after fermentation for 16 days.
The contents of volatile components in the sample made from glutinous rice contained slightly higher than
the sample made from barley rice. Ethyl alcohol, n-propyl alcohol, iso-amyl alcohol, n-hexyl alcohol, hexenyl
alcohol, 2-phenylethyl alcohol, ethyl acetate, ethyl succinate, 2-phenylethyl acetate, butyic acid, benzaldehyde
and 3-methoxybenzaldehyde were detected in the both of the sample throughout the fermentation process.
Five kinds of aldehyde including ethyl propionate, iso-amyl acetate, ethyl caprylate and ethylphenyl acetate
were detected only in the sample fermented for 16 days. The main components of the both sample were ethyl
alcohol, iso-amyl alcohol, 2-phenylethyl alcohol, 2-phenylethyl acetate, hexenyl alcohol and iso-butyl alcohol.
Besides ethyl acetate and benzaldehyde from glutinous rice Takju and hexenyl alcohol from barley rice Takju

were found as main components.
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Table 1. Operating conditions of GC-FID and GC-MS
for analysis of volatile compounds

GC-FID GC-MS
Instrument GC-17A (Shimadzu) GCMS-QP2000A
with GC-14A
(Shimadzu)
Column PEG Fused silica PEG Fused silica
capillary(CBP 20, capillary(CBP 20,
Shimadzu) Shimadzu)
- Length 25 m 25m
- LD 0.22 mm 0.22 mm
- Film thickness 0.25 um 0.25 um
Temperature("C)
- Injecter 210 210
- Detecter(FID) 210
Oven program
- Initial temp.("C) 40 40
- Initial time(min) 5.0 5.0
- Rate("C/min) 8.0 8.0
- Final temp.(°C) 200 200
- Final time(min) 5.0 15.0
Gas flow rate
- Carrier gas N, 50 kPa He(2 mL/min)
- Hydrogen 50 kPa 50 kPa
- Air 50 kPa 50 kPa
- Split ratio 1:67 1:100
Library NIST library

80 mesh)el] }3-4d F3Ha1]) polydivinyl benzene (po-
rapak-Q, 50~80 mesh, Waters) 2.0 g-& %3l3}0] o]
S5 0mLE F5417 ok A8 E Fe ey
F3A el F2H2)2] # elution solvents] diethyl ether
100 mLE 2R3t {7] A 8-& $23819). 23
2] B2 sodium sulfate anhydrous £-©. & A AT
¥ 8-2(40~45°C Fx])ol4] Kuderna-Danish 3% &
°o]-8-8t] 600 uL7} & wj7bx] F28Ac}e, o] 2
4 02puLE 34 column (PEG fused silica capillary,
CBP20, Shimadzu)s ARg-3}e] BA3}ejon GCs2}
GC-MS2| 2532712 Table 13} 7t} GC B4 4] 2]
dted E2l® 7} peak A E9) TAHL FF Balo] M
E A7t 2 GC-MSel| 2|3} mass spectrumS B2
slo] #HFE o 2% NIST library 2 73 4%} =} g9}
ELEA 3 vlaste] EA3ldrt. olu) ethyl alcohol,
ethyl acetate, iso-butyl aldehyde S 3739] 23& %
TEHE AMglon olE B4 g8 x 5
2.2 standard chromatogram<- -5}91r}.

dat W oE
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Fig. 1. GC chromatogram of volatile flavor compounds
in mash of glutinous rice Takju and barley rice Takju
during fermentation. (A: glutinous rice Takju, B: barley
rice Takju)
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¥ A ¥olr}. Ethyl propionate, iso-amyl acetate, ethyl
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Table 2. Volatile flavor compounds in glutinous rice and barley rice Takju during fermentation by GC and GC-MS
(unit: peak area %)

Peak . Glutinous rice Takju Barley rice Takju
No Volatile compound
- 0 day 3 days 16 days 0 day 3 days 16 days
Alcohol
4.  ethyl alcohol 58.22 65.95 26.87 40.80 55.91 39.65
8. n-propyl alcohol 0.37 0.38 0.17 0.18 0.43 0.29
9.  iso-butyl alcohol - 211 1.04 - 2.08 0.77
10.  active-amyl alcohol - 0.06 0.49 - trace 0.17
12.  iso-amyl alcohol 1.17 10.23 7.95 0.76 10.92 9.46
14.  iso-propyl alcohol 0.29 trace 0.03 - - 0.03
15.  n-hexyl alcohol 0.25 0.07 0.61 1.01 0.11 1.30
17.  hexenyl alcohol 0.25 0.56 4.99 0.49 1.52 4.89
21.  1,3-butanediol - 0.03 trace - - 0.02
25.  2-phenylethyl alcohol 0.99 522 6.15 1.12 3.29 3.02
Ester
3. ethyl acetate 0.51 0.35 29.64 0.59 0.69 1.29
5. ethyl propionate - - 0.06 - - 0.03
13.  iso-amyl acetate - - 0.08 - - 0.03
16.  ethy! caprylate - - 0.05 - - 0.04
20.  ethyl nonanoate - 0.03 0.03 - trace 0.10
23.  ethyl succinate 0.47 0.09 0.03 0.29 0.12 0.03
24,  2-phenylethyl acetate 0.13 1.05 1.65 1.12 1.79 2.73
27.  ethylphenyl acetate - - trace - - 0.03
29. 1,2-ethanediol diacetate 0.89 0.13 0.05 1.45 trace -
Acid
19.  acetic acid - 0.15 0.22 - 0.24 0.33
22.  butyric acid 0.67 0.06 0.03 0.64 0.11 0.08
Aldehyde
1. acetaldehyde - - 0.01 - - 0.05
2. iso-butyl aldehyde - - trace - - trace
6.  iso-valeraldehyde - - 0.05 - - 0.03
7. butyl aldehyde - - 0.04 - - 0.02
18.  benzaldehyde 0.24 0.65 1.07 0.53 0.49 0.65
26.  4-ethyl benzaldehyde - - 0.08 - - trace
28.  3-methoxy benzaldehyde 0.89 0.03 0.04 0.87 0.11 0.07
Others
11.  n-buty! alcohol” 22.14 12.27 17.58 11.18 20.37 33.12
Compound non-identified 223 0.58 0.99 2143 1.64 1.77
Total 100 100 100 100 100 100

"Internal standard
-: Not detected
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