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Abstract

Flavor components in mash of takju prepared by different raw materials such as nonglutinous rice, glutinous
rice, barley and wheat flour were detected by GC and GC-MS method using non-polar column. Seven al-
cohols, 15 esters, 10 organic acids, 1 aldehyde, 4 benzenes, 3 phenols, 8 alkans, 2 ketones and 5 others were
found in fakju after 16 day of fermentation. Takju by wheat flour had the most various components of vo-
latile flavor. Treatment with addition starter had less flavor component than that without addition starter in
takju by nonglutinous rice. Nine kinds of flavor components including acetic acid ethyl ester, 3-methyl-1-bu-
tanol, acetic acid, ethyl benzene, acetic acid 3-methyl butyl ester, 2-phenylethanol, 2,6-di-tert-butyl-4-methy!
phenol, plumbagic acid and 1,2-benzenedicarboxylic acid dibutyl ester were commonly detected in all the

treatments. Especially, 2,4,6-trimethyl-1,3

-benzenediamine was isolated in rakju that was made of non-

glutinous rice without addition starter. Diethyl sulfide, 4-methoxy benzaldehyde, docosane and 2-methyl pro-
pyl octadecanoic acid were isolated from takju by nonglutinous rice with addition starter. Propionic acid ethyl
ester, acetic acid butyl ester, 2-methyl butane and 3-methyl pentane were isolated from takju by glutinous rice.
2-Hydroxy-4-methy! pentanoic acid and 2-methyl tridecane were isolated from takju by barley. 3-(Methylthio)-
1-propanol, hexanoic acid ethyl ester, butanoic acid monomethyl ester, tridecanoic acid, ethyl tetramethyl cy-
clopentadiene and 1,8-diaza-2,9-diketocyclotetradecane were isolated from fakju by wheat flour. Major vo-
latile flavor components were acetic acid ethyl ester, 3-methyl-1-butanol, acetic acid and 2-phenylethanol.
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Table 1. Operating conditions of GC-FID and GC-MS
for analyses of volatile compounds

GC-FID GC-MS

Instrument GC-17A (Shimadzu) GCMS-5972 serises
with 5890 serises (HP)
Column Fused silica capillary Hewlett-Packard Fused
(CBP 5, Shimadzu) silica capillary
(HP-5, cross-linked 5%
phenylmethyl-silicone, HP)
-Length 25m 25m
‘1D 0.22 mm 0.20 mm
-Film thickness 0.25 um 0.11 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 m/min)
Hydrogen 50 kPa 50 kPa
- Air 50 kPa 50 kPa
-Split ratio 1:67 1:100
Library WILEY138 library
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o ¥ g
87|

=
—_
Sue) ) ¥

rlo

FAN FEHOR FF,
x F 8|54 columng o]-&8le] GCe} GC-MS
= pAsigon 2ads elzl A ol ety
Z(TICYS Fig. 13} 2w, $A4 5 37| A 8L Table
2o vepdlodch. 169 HEZ B &5l AR
=2 alcohol 7%, ester 155%, acid 103, aldehyde 1%,
benzene 4—;;, phenol 3, alkane 8%, ketone 2%, 7]€}

54 S B 55%0] AEH gt 42 day o)A
B T 58 L] WEFA] 358, Fu A

Foud Fu Akl WATE A4 B
9 FF71 M4 ok A 49 F A
/HLJILE} FAHITIE ol vhebdth Alf A 3
Fo2 EZAT Fr|HE-E acetic acid ethyl ester, 3-
methyl 1-butanol, acetic acid, ethyl benzene, acetic
acid 3-methyl butyl ester, 2-phenylethanol, 2,6-di-tert-
plumbagic acid, 1,2-ben-
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Fig. 1. GC-MS total ion chromatograms of volatile compounds in fakju by non-polar column (HP 5) A, B, C, D, E

are referred to Table 2
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Fig. 1. continued

butane, 3-methyl pentaneS- 3H&=Eel|A], 2-hydroxy-4-
methyl pentanoic acid, 2-methyl tridecane> K 2] &5
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Table 2. Volatile compounds of fakju by GC and GC-MS using non-polar column

Peak ;
l;:gk Volatile compound areal%)
' Al B C D E
Alcohols
4. 2-methyl-1-propanol 0.73 2 - - 0.27
8. 3-methyl-1-butanol 15.64 10.16 10.91 6.13 14.46
17.  3-(methylthio)-1-propanol - - - - 0.82
20.  phenylmethanol 0.25 - - 0.40 0.33
22.  5-nonanol 0.43 0.21 - - 0.41
25.  2-phenylethanol 2593 47.56 23.49 13.20 22.96
43.  1H-indole-3-ethanol 0.69 0.20 - - 461
Esters
3. acetic acid, ethyl ester 5.74 2.00 8.84 5.05 2.96
6. propanoic acid, ethyl ester - - 0.23 - -
9. acetic acid, butyl ester - - 0.48 - -
13, acetic acid, 3-methylbuty] ester 0.90 0.16 0.90 0.81 0.93
19.  hexanoic acid, ethy] ester - - - - 0.23
26.  butanedioic acid, diethyl ester 1.35 0.62 - 0.29 9.79
28.  butanedioic acid, monomethyl ester - - - - 0.86
30.  acetic acid, 2-phenylethyl ester 0.32 0.42 0.75 0.71 -
39.  ethyl 2-benzimidazole- carbamate 0.38 - - - 0.43
44.  1,2-benzenedicarboxylic
acid, dibutyl ester 0.72 1.72 0.59 1.51 0.66
46.  hexadecanoic acid, ethyl ester 0.46 0.33 - 0.31 0.83
48.  1,2-benzenedicarboxylic
acid, di-2-ethylhexyl ester - - 0.63 0.53 -
49.  9-octadecenoic acid (Z)-, ethyl ester 0.21 - - - 0.30
50.  linoleic acid, ethyl ester 0.33 0.09 - - 1.01
55.  hexanedioic acid, dioctyl ester 0.22 - - 2.30 0.34
Acids
5. acetic acid 3.74 3.12 6.47 23.33 4.02
23.  2-hydroxy-4-methyl pentanoic acid - - - 0.12 -
24. 2-hydroxy-pentyl propanoic acid 0.21 0.17 - - 0.28
31.  phenyl acetic acid 0.67 - - 0.96 0.64
36.  ethyl benzoic acid 0.26 - - - 0.46
41.  2-hydroxy-3-phenyl propanoic acid 0.47 - - - 0.33
42.  plumbagic acid 471 1.74 0.78 0.41 4.79
45.  tridecanoic acid - - - - 0.31
47.  hexadecanoic acid - 0.23 - 0.12 -
54.  2-methylpropyl octadecanoic acid - 0.80 - - -
Aldehydes
34.  4-methoxy benzaldehyde - 0.42 - 1 -
Benzenes
11.  ethyl benzene 0.87 0.11 0.25 0.31 0.73
12, 1,3-dimethyl benzene 0.65 - - 0.14 0.53
16.  1-ethyl-3-methyl benzene 0.27 - - - 0.29
18.  1,2,4-trimethyl benzene 0.33 - - - 0.38
Phenols
32.  4-ethyl-2-methoxy phenol - - - 2.59 -
38.  4-methoxymethyl phenol 0.83 253 - 0.68 -
40.  2.6-di-tert-butyl-4-methyl phenol 7.45 13.78 9.87 13.56 7.58

YA,B,C,D and E means takju that was made of different raw material. A: nonglutinous rice without addition of starter, B: non-
glutinous rice with addition of starter, C: glutinous rice with addition of starter, D: barley with addition of starter, E: wheat flour
addition of starter

No detection
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Table 2. continued
Peak area(%
I;:ak Volatile compound )
Q. AH B C D E
Alkanes
1. 2-methyl butane - - 0.25 - -
2. 3-methyl pentane - - 0.19 - -
7. 1,1-diethoxy ethane 0.44 0.21 - - 2.01
21, 2,2 4-trimethyl hexane - 0.10 - 0.32 -
27.  dodecane 0.28 - - - -
51. 2-methyl tridecane - 0.09 - 0.12 -
52.  docosane - - - - -
53.  1,8-diaza-2,9-diketocyclotetradecane - - - 0.31
Ketones
29.  4-ethylphenyl ethanone 0.66 - - - )
35, S-pentyl-2(3H)-dihydro furanone 0.27 0.15 - - 0.19
Others
10.  ethanethioamide 2.03 0.47 - - 0.64
14, styrene 0.75 - - - 0.73
15.  diethyl sulfide - 0.13 - - -
33.  2,4,6-trimethyl 1,3-benzendiamine 0.60 - - - -
37.  ethyltetramethyl cyclopentadiene - - - - 0.60
Compound non-identified 20.21 12.48 35.81 26.10 12.98

YA,B,C.D and E means takju that was made of different raw material; A: nonglutinous rice without addition of starter, B:non-
glutinous rice with addition of starter, C: glutinous rice with addition of starter, D: barley with addition of starter, E: wheat flour

addition of starter
“No detection
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