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Abstract

Volatile flavor components in the mash of takjus prepared by using Rhizopus japonicus nuruk were identified
by using GC and GC-MS. Twenty-four esters, 19 alcohols, 9 acids, 10 aldehydes and 4 others were found
in the mash of takju. Thirty nine components including 14 esters and 12 alcohols were detected in the
beginning of fermentation. Seventeen components were more detected after second day of fermentation and
66 components were detected after 12 days of fermentation. Thirty eight flavor components including 12
alcohols such as ethanol, 2-methyl-1-propanol and 3-methyl-1-butanol, 14 esters such as ethylacetate,
ethylcaprylate and isoamylacetate, 6 aldehydes and 5 acids were usually detected in the fermentation process.
Ethanol was predominantly found in the range of 76.2149-92.1155% as a major component by using relative
peak area. 3-Methyl-1-butanol, 2-methyl-1-propanol, ethyl caprylate, 2,3-butanediol and benzeneethanol were
some of the major volatile components through the fermentation. Peak area of ethylacetate, diethyl succinate,
octanoic acid, acetic acid and isobutylaldehyde among the same group were higher than other component

depending upon fermentation time.
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Table 1. Operating condition of GC and GC-MS for
analyses of volatile compounds

GC Shimadzu GC 17A
Column PEG fused silica, capillary (CBP20)
Length 25m
1D 0.32 mm
Film thickness 0.25 um
Injector 220°C
Detector(FID) 220°C
Oven program
Initial 35°C (2 min.)
Rate (1st step) 1.5°C/min.
Final 40°C (0 min.)
Rate (2nd step) 8°C/min.
Final 210°C (20 min.)
Carrier gas (N,)
Flow rate ImL/min.
Split ratio 50:1
Sample size 0.2 uL
GC-MS QP 2000A with GC 14A
Column PEG fused silica capillary (CBP 20)
0.22 mmid. X25m, 025 um
Oven program 40°C (2 min.) — 8°C/min. — 210°C
(15 min.}
Injector 220°C
Ion source
temperature 250°C
El ionization voltage 70 eV
Carrier gas He (2.0 mL/min.)
Split ratio 100: 1
Sample size 1.0puL
NIST library
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Fig. 1. GC chromatogram of volatile compounds in the mash of tekju using Rhizopus japonicus nuruk during

fermentation. (A: 0, B: 2, C: 4, D: 8, E: 12 days)

(Shimadzu QP 2000A/GC 14A) 2Fg274-2 Table 13}
2k GCEA &3t Eeld 7 peak HES 4
< BEFEAY 95 A1 2 GC-MS 23 mass
spectrumrs B2 3lod HFEl] 5%l NIST library
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o] ethanol, 3-methyl-1-butanol(iso-amylalcohol), diethyl
succinate,  benzeneethanol,  2-methyl-1-propanol(iso-
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Table 2. Volatile compounds in the mash of Zakju using Rhizopus japonicus nuruk during fermentation (unit: peak area %)

Peak No. Volatile compounds Fermentation periods(days)
0 2 4 8 12

1 Acetaldehyde 0.0123 0.0085 0.0030 0.0056 0.0901

2 Isobutyl aldehyde 0.0156 0.0150 0.0143 0.0140 0.0128

3 Ethyl acetate 0.0417 0.2954 0.0058 0.0098 0.0363

4 Ethanol 92.1155 79.2369 84.9717 87.7993 76.2149

5 Ethyl propionate — 0.0017 0.0017 0.0017 0.0028

6 n-Propyl acetate 0.0048 0.0067 0.0041 0.0035 0.0055

7 Ethyl butyrate 0.0062 0.0094 0.0064 0.0075 0.0110

8 1-Propanol 0.0033 0.0724 0.0464 0.0463 0.0693

9 Isoamyl formate — — - — 0.0012
10 2-Methy)-1-propanol 0.0524 0.6088 04142 04367 0.6369
11 Isoamy] acetate 0.0023 0.0093 0.0024 0.0024 0.0061
12 1-Butanol 0.0037 0.0038 0.0033 0.0071 0.0120
13 3-Methyl-1-butanol 0.3372 4.1403 27301 2.9363 4.4042
14 Ethyl caproate 0.0027 0.0042 0.0063 0.0063 0.0072
15 1-Pentanot — — 0.0017 0.0019 0.0023
16 n-Amy] butyrate 0.0057 0.0104 0.0084 0.0052 0.0079
17 Ethy! heptanoate - — — — 0.0019
18 1-Hexanol 0.0141 0.0189 0.0378 0.0626 0.1334
19 Ethyl lactate - 0.0054 0.0042 0.0052 0.0061
20 3-Ethoxy-propanol - 0.0285 0.0193 0.0217 0.0279
21 Ethyl caprylate 6.9591 11.2178 8.4124 44672 11.2741
22 Acetic acid — 0.0087 0.0167 0.0308 0.0564
23 1-Heptanol — — — - 0.0019
24 Furfural - 0.0035 0.003 0.0036 0.0056
25 Benzaldehyde — — 0.0023 0.0023 0.0021
26 Ethyl 2-hydroxy 4-methyl pentanoate — — — — 0.0019
27 2,3-Butanediol(D,L) 0.0213 0.1458 0.0936 0.1276 0.1881
28 3-Methyl-2-hexanol — 0.0058 0.0050 0.0076 0.0115
29 2,3-Butanediol(meso) 0.0119 0.0429 0.0263 0.0338 0.0504
30 1,2-Propanediol — 0.0057 0.0043 0.0068 0.0097
31 4-Methyl-2-hexanol — 0.0027 0.0025 0.0026 0.0015
32 4-Hydroxy-3-hexanone — — — — 0.0021
33 Butanoic acid — 0.0033 0.0024 0.0026 0.0049
34 Butyrolactone — 0.0038 0.0022 0.0036 0.0045
35 3-Methyl butanoic acid — 0.0038 0.0022 0.0024 0.0032
36 Diethyl succinate — 0.0040 0.0184 0.0264 0.3738
37 3-Methylthio-1-propanone 0.0070 0.0023 - 0.0018 0.0111
38 Pentanoic acid 0.0032 0.0208 0.0132 0.0132 0.0153
39 Ethyl pyruvate 0.0029 0.0224 0.0154 0.0154 0.0198
40 p-Ethyl benzaldehyde 0.0035 0.0230 0.0092 0.0107 0.0125
41 2-Phenyl ethyl acetate 0.0028 0.0040 0.0044 0.0031 0.0054
42 Hexanoic acid 0.0099 0.0068 0.0046 0.0047 0.0122
43 Benzeneethanol 0.1519 3.2411 1.9827 2.2679 3.1505
44 o-Ethoxy benzaldehyde — 0.0044 0.0018 0.0021 0.0031
45 Octanoic acid 0.0085 0.0114 0.0098 0.0086 0.0125
46 3-Methoxy benzaldehyde 0.0023 0.0023 0.0013 0.0013 0.0024
47 3-Phenyl 2-propenal — - — — 0.0015
48 p-Ethoxy benzaldehyde 0.0028 0.0031 0.0018 0.0020 0.0038
49 1-Dodecanol 0.0020 0.0042 0.0022 0.0020 0.0029
50 Ethyl isovalerate 0.0024 0.0206 0.0149 0.0207 0.0129
51 3-Phenylmethoxy benzaldehyde 0.0047 0.0046 0.0042 0.0033 0.0047
52 2-Prophenyl benzeneacetate 0.0031 0.0094 0.0122 0.0138 0.0456
53 1,2,3-Propanetriol 0.0059 0.0189 0.0117 0.0083 0.0181
54 Phenyl 4-methy] benzeneacetate 0.0034 0.0040 0.0056 0.0025 0.0035
55 Mono ethyl butanoate — 0.0171 0.0250 0.0295 0.2559
56 Ethyl o-hydroxy benzeneacetate — 0.0058 0.0068 0.0078 0.0050
57 Ethanol,2,2-oxy, bis-dipropanoate 0.0214 0.0212 0.0084 0.0115 0.0159

58 Ethyl oxalate 0.0094 0.0228 0.0164 0.0179 0.0156
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Table 2. Continued.

59 Diprophenyl phthalate —
60 Phenyl propanoic acid -
61 1-Phenyl-1,2-ethanediol —
62 Ethyl benzoic acid 0.0067
63 N-(2-Phenylethyl) acetamide 0.0112
64 Methyl phenidate 0.0042
65 1,2-Benzenedicarboxylic acid 0.0062
66 Ethyl 3-(4-acetyloxy)methyl _
benzeneacetate

Compound non-identifiend 0.1148
Total 100

— — - 0.0019
0.0145 0.0088 0.0065 0.0122

— — - 0.0023
0.0173 0.0128 0.0115 0.0200
0.0925 0.0353 0.0277 0.0079
0.0392 0.0162 0.0121 0.0123
0.0055 0.0044 0.0045 0.0055
0.0270 0.0290 0.0304 0.0607
0.4105 0.8695 1.3688 2.5021

100 100 100 100

- : no detection
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