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Volatile Flavor Components in the Mashes of Takju Prepared
Using Different Yeasts

Heungsook Lee, Taik-Soo Lee*, and Bong Soo Noh
Department of Food Science and Technology, Seoul Women’s University

Abstract In this study, we examined the volatile flavor components in the mashes of fakju prepared using different yeasts
such as Saccharomyces coreanus, S. ellipsoideus, S. carisbergensis, S. cerevisiae (Baker’s yeast), and S. rouxii by GC and
GC-MS. Fourteen alcohols, 13 esters, 5 acids, 3 aldehydes, 7 amines, and 2 other compounds were identified in the mash
after 6 days of fermentation. On day 6, the takju fermented by S. coreanus had the greatest variety of volatile flavor
components. Fifteen flavor components, including ethanol, isobutyl alcohol, isoamyl alcohol, methyl pentanol, 1,3-
butanediol, 3-methylthio-1-propanol, benzeneethanol, ethyl lactate, acetic acid, acetaldehyde, and 1,3-cyclohexane diamine,
were typically detected in all the treatments. The relative peak areas of the volatile components were as follows: alcohols
(96.758-99.387%)), esters (0.081-0.968%), acids (0.040-0.640%), aldehydes (0.266-0.959%), and amines (0.011-0.047%). In
particular, 1-propanol, isobutyl alcohol, 3-methyl-1-butanol, 2,3-butanediol, trimethyl benzylalcohol, heptene-2,4-diol, ethyl
lactate, diethyl succinate, ethyl nonanoate, methyl hexadecanoate, linoleic acid, hexadecanoic acid, and acetaldehyde were
high in the takju made by S. coreanus. Also, ethyl stearate was high in the takju made by S. carisbergensis, and hexanoic
acid was high in the takju made by S. cerevisiae. Finally, methyl pentanol, 1,3-butanediol, 3-methylthio-1-propanol,
benzene ethanol, ethyl octadecanoate, acetic acid, pentanal, and 1,3-cyclohexane diamine were high in the fakju made by

S. rouxii.
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Saccharomyces  coreanus(KCCM  11215), Saccharomyces  ellip-
s0ideus(KCCM 11290), Saccharomyces carlsbergensis®CCM  12235),
Saccaromyces cerevisiae(Baker’s yeast, KCCM 11201), Saccharo-
myces rouxii (KCCM 12066)= =71 &R A E|(KCCM)el A
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(DB-WAX, Agilent, J&W Scientific, Palo Alto, CA, USA)
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Table 1. Operating condition of GC and GC-MS for analyses of volatile compounds

Shimadzu GC 17A

Polyethylene glycol (DB-WAX, Agilent, J&W Scientific, Palo Alto, CA, USA)

fused silica capillary column (30 m x 0.25 mm, LD. 0.25 pm)

35°C (2 min) — 1°C/min — 40°C (0 min) — 3°C/min — 210°C (20 min)

Hwelett-Packard 5972 MSD

Polyethylene glycol (DB-WAX, Agilent, J&W Scientific, Palo Alto, CA, USA)

fused silica capillary column (30 m x 0.25 mm, L.D. 0.25 pm)

GC

Column

Injector 220°C

Detector 220°C
Oven program
Carrier gas () N, (1.0 mL/min)

Split ratio 50:1
Sample size 0.2 uL

GC-MS

Column
Oven program
Injector 220°C
Ion source temp. 250°C
EI ionization voltage 70 eV
Carrier gas He (2.0 mL/min)
Split ratio 100:1
Sample size 1.0 pL

Library

WILEY NBS 138

35°C (2 min) — 1°C/min — 40°C (0 min) — 3°C/min — 210°C (20 min)




12 4 7 R3] 30 a8 3940 4.

23

Peak area

18 22 29 7 U
28] 3las 'EH"
2,45 1NE8 123
13 ,L.jL—A» 2

Retention Time

B

Fig. 1. GC-FID chromatogram of volatile compounds in takju
fermented by S. coreanus.
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Fig. 2. GC-FID chromatogram of volatile compounds in takju
fermented by S. elipsoideus.
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Flg 3. GC-FID chromatogram of volatile compounds in takju
fermented by S. carisbergensis.
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Fig. 4. GC-FID chromatogram of volatile compounds in fakju
fermented by S. cerevisiae.
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Fig. 5. GC-FID chromatogram of volatile compounds in zakju
fermented by S. rouxii.
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etate, ethyl caproate, ethyl stearate, ethyl octadecanoate, methyl
eicosatrienoate”} HEHA] ARUTh. S rowii 2] SHANME diethyl
butanoate, phenylethyl formate, ethyl octadecanoate®] HZH]-&0]
ERAETED Bgton], ASY AHERE 11202 S coreanus
AT TREoZ 71 st

1452 AXEZ2F 2 vl isoamyl acetate(25), ©7)3ke]
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F7)e ot vy, Algle] e MAsHE 29 o2HE
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2 4EA glok19) B A9 gFoME AEEx ggt =
FolM AXEl2s dubdom ol Wolx] ggFe o1}
WS 7HER mF Res oA g sloxr}
GHESFEG Ak B AP AFlA 2= upel o] o8] F
Fol wakd A AWt olzElErt AAaEe] B o) 3k
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ZF Ao g1 37 Agog AAHE AJYNERA 2=
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EH AFH o5 Aol BE & AAHE ¢FeF Z
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S} pentanal, octanal’s 3% uldle]=rt AEERN oY & HE
H &2 J2HZFET Wdth Acetaldehyde®t pentanale &
A AP B3l HAEHAY octanalke S coreanus A E 7ol
A9t AZE S Ethylaleohol?} 232 A EE acetaldehyder
B, 23 ) AAdte AT dusle|=z(23,25), WA
BHE, 3 g $RE(13,14), B AF BFoAME acetal-
dehyde®] HAH]Eo] YHBIOI=F F 0262-0957%E 7174 =%
o deigtolme 2 FF7E dFstal /9 oo mHe 9
F= T23), ¥ AF HRede AEY SR/ A2 89y w)
ek ol d2eE, 438 T /] BF Hu} g5 vl
FEFE i W2 Rog F2d0.

o}5lHF 2 ethanamine, 1,3-cyclohexane diamine, n-pentylamine
T 7E°l AEHAIL © F 13-cyclohexane diamineZ} propy-
lamine2: ZE APl HAEHAD KimQ6)S BF 4z &
amine 3 F71JE9] 2ol #H3F ATRINA ethanamine©] Al
7ol met 038-047mgE A9 AAFA L& V2 F FUNe)
AU e AT w2t AEEA @At 3ok Han F
(15)°] i F5 FFE 2Pl 92 & g5 £99 )
dEolMe] Ao}l viwsE u E A9 g R o &
< oMIFIE AEHAY. A4F ol U=F AN FE Y8
 FR FE dHARRE AHE olxate] MFe] amino
acid decarboxylaselt S=.9] 2}7|4382HE, IO E2RE THEo]
ZtH(26).

2 439 43%= Han 5(15)9 75 FFHE €23 855 &
S Lee 5(12)°] 985 geisld g3 85 £4ug 3]
AR FHe Aoy 2 A3 Hed AR F ethanol, 1-
propanol, 2-methyl-1-propanol, 3-methyl-1-butanol,  1-pentanol,
benzeneethanol, diethyl succinate, 2-phenylethylacetate, acetic
acid, acetaldehyde 5 1752 Han S(15)3 Lee S(12)9 B9}
+FE P Aot ZE} dimethylketol, methylpentanol,
cyclobutanol, 1,3-butanediol, 3-methylthio-1-propanol, isoamyl ace-
tate, ethyl lactate, isopentanoic acid, linoleic acid, 4-nitroso-2-
methylphenol & 274952 2 A3 5 A% AEHIR2
HE 7170w} WA vjgolg F peak AR 5ol AolE B
o g9 Fv|x Ao|rt didHn) ol HEe ©@E 2 Wi
B, 24 27 59 Aot 2 GRlew F=Hr) 9 AR

FRel AUEL Pokp] FAE FOBE B, 43 Hiol
Po7h zeslE 2FAY BF AZE A9 977} 2w,
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Table. 2. Volatile flavor components in the mashes of zakju by different yeasts after six days fermentation
Peak area (%)
Peak No. Volatile compound
A B C D E
Alcohols
2 Ethanol 93.127 98.057 98.280 97.649 95.510
3 1-Propanol 0.013 - - 0.002 0.002
4 Isobutyl alcohol 0.320 0.023 0.021 0.123 0.139
7 3-Methyl-1-butanol 2173 0.564 0.338 0.827 1.976
8 1-Pentanol 0.003 - - 0.002 0.002
9 Dimethyl ketol 0.001 - - - -
12 Methylpentanol 0.005 0.003 0.002 0.004 0.009
16 Cyclobutanol 0.005 0.001 - - -
18 2,3-Butadediol 0.017 0.003 - 0.002 0.005
19 1,3-Butanediol 0.003 0.003 0.003 0.002 0.021
23 3-Methylthio-1-propanol 0.045 0.019 0.008 0.019 0.058
30 Benzene ethanol 1.012 0.705 0.320 0.625 1.237
34 Trimethyl benzylalcohol 0.019 0.009 - 0.023 -
42 Heptene-2,4-diol 0.015 - 0.008 - -
Esters
5 Isoamylacetate 0.009 - - - 0.005
11 Ethyl lactate 0.644 0.095 0.078 0.066 0.304
20 Diethyl butanoate 0.005 0.003 0.004 0.005 0.006
22 Diethyl succinate 0.012 0.003 0.003 0.007 0.002
24 Phenyl ethylacetate 0.001 - - - -
31 Ethyl nonanoate 0.006 0.002 0.004 - 0.001
32 Ethyl caproate 0.003 - 0.001 - 0.002
33 Ethyl undecanoate 0.002 - - - -
36 Methyl hexadecanoate 0.181 - 0.146 0.001 0.010
37 Phenyl ethyl formate 0.003 - - 0.002 0.004
38 Ethyl stearate 0.012 - 0.015 - 0.003
39 Ethyl octadecanoate 0.082 - 0.053 - 0.152
41 Methyleicosatrienoate 0.008 - 0.006 - 0.002
Acids
15 Acetic acid 0.028 0.007 0.003 0.009 0.034
21 Isopentanoic acid 0.004 0.005 0.002 0.003 0.004
26 Hexanoic acid 0.003 0.026 0.006 0.029 0.005
40 Linoleic acid 0.204 0.002 0.172 - 0.023
44 Hexadecanoic acid 0.401 - 0.058 0.009 0.024
Aldehydes
1 Acetaldehyde 0.957 0.288 0.309 0.262 0.340
10 Pentanal 0.001 0.001 0.002 0.004 0.017
13 Octanal 0.001 - - - -
Amines
14 Ethanamine 0.002 - - - -
17 1,3-Cyclohexane diamine 0.006 0.012 0.007 0.013 0.037
25 n-Pentylamine 0.002 - - - -
27 Propylamine 0.003 0.003 0.002 0.004 0.005
28 Octanamine 0.003 0.002 - 0.002 0.003
29 2-Aminopropylamine 0.009 - 0.002 0.002 0.002
35 Dimethylamphetamine 0.002 - - - -
Others
6 Acetamide 0.001 - - - 0.001
43 4-Nitroso-2-methylphenol 0.008 - 0.003 - 0.006
Sub total 99.353 99.836 99.853 99.696 99.945
Compound non-identified 0.647 0.164 0.147 0.304 0.055
Total 100 100 100 100 100

A: Takju fermented by S. coreanus, B: Takju fermented by S. elipsoideus, C: Takju fermented by S. carisbergensis, D: Takju fermented by S.
cerevisiae, E: Takju fermented by S. rouxii
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Table 3. Sensory evaluation of fakju by different yeasts after six days fermentation

Sensory properties
Samples
Appearance Flavor Taste Texture After swallowing Preference

A 3.002 2,929 2.45 237 2.40° 242

B 2.52% 2.85 2.00% 1.80° 2.07* 2.00

C 1.92° 2.42 2.00® 1.92* 1.95% 2.10

D 2.15° 2.92 2.12%® 2.05% 2.07% 2.07

E 3.05° 232 157 1.72° 1.70° 1.85
F-value 5.82 1.85 2.78 223 2.03 1.24

A: Takju fermented by S. coreanus, B: Takju fermented by S. elipsoideus, C: Takju fermented by S.

cerevisiae, E: Takju fermented by S. rowxii
DSensory score is represented by 5-point hedonic scale.

carlsbergensis, D: Takju fermented by S.

. “Means with the same letter in the same column are not significantly different (p < 0.05).
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