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The Change of Components of Distilled Soju Using Different
Fermentation Agents

Sae-Hee Moon, Chul Cheong’
Dept. of Convergence Industry, Seoul Venture University
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Abstract The purpose of this study is to develop a distilled soju with high quality and stable brewing technology by
analyzing the changes of general components and volatile components in the production of distilled soju by the use of
fermentation agent such as koji and nuruk. White rice flour was used as a main raw material. White koji, yellow koji,
traditional nuruk, and improved nuruk were used as a fermentation agent respectively. Also, yellow koji, traditional
nuruk, and improved nuruk were added at a certain ratio to prepare white koji. The distillate was prepared by vacuum
distillation and the quality characteristics were compared and analyzed. When the fermentation agent was used alone,
the alcohol content was higher in the order of white koji, improved nuruk, yellow koji, and traditional nuruk. The initial
acidity was higher than that of other fermentation agents and the highest alcohol content was found to be helpful for
stable brewing. The highest content of higher alcohol was found in the yellow koji mash, and ethyl acetate was the
highest in the traditional nuruk. When the fermentation agents were mixed, there was no difference in the alcohol content
between 1% fermentation mash and 2™ fermentation mash. On the other hand, the content of higher alcohol was increased
with the increase of the input ratio of yellow koji, and it decreased with the increase of the ratio of traditional and
improved nuruk. It is expected that it will be possible to manufacture various distilled soju with different flavor and
aroma if the yellow koji and the traditional nuruk are appropriately used based on the white koji having excellent
fermentation characteristics and it will be very helpful for improving the stability and quality of brewing.
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cerevisiae KCCM 11201

DWK Koji(Aspergillus kawachii), YK : Koji(Aspergillus oryzae),

IN : Traditional nuruk, GN : Modified nuruk

Table 1. Fermentation agent

(Fig. 1).
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Table 2. Mashing method by using single fermentation agent

_ WK-S " YK-S IN-S GN-S
Mashing method )
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
Fermentation agent(kg) 3 3 1.5 0.75
Rice(kg) 6 6 1.5 6 225 6
Water(l) 3.6 83 3.6 83 3.6 8.3 3.6 83
Yeast(ml) 5 5 5 5
Citric acid(g) 30 30 30
I'Using single fermentation agent
2) Step 1 : Making 1% mash, Step 2 : Making 2" mash
=3 IR EAE W ALgsha, 2uEEel A
G, AT, APrE F @ AE 27 wEd &
AR 5, 15, 30% MR St FQlske] E5le Al

1t Mash

Fermentation

(257C, 7days)

Fermentation agent

‘
Fermentation

(25T, 15days)

Distillation

Fig. 1. Mashing process

2,22 YSH =EAE HI

(Table 3).

Table 3. Mashing method by using the fermentation
agent mixture in Step 1

WK YK IN GN

Mashing method Step Step Step Step Step Step Step Step
1 2 1 2 1 2 1 2

WK-YK-A-5  95% 5%
WK-YK-A-15  85% 15%
WK-YK-A-30  70% 30%

WK-IN-A-5  95% 5%
WK-IN-A-15  85% 15%
WK-IN-A-30  70% 30%
WK-GN-A-5  95% 5%
WK-GN-A-15  85% 15%
WK-GN-A-30  70% 30%

468

3}l tH(Table 4).

Table 4. Mashing method by using the fermentation
agent mixture over two steps

WK YK IN GN
Mashing method Step Step Step Step Step Step Step Step
1 2 1 2 1 2 1 2
WK-YK-B-5  95% 5%
WK-YK-B-15  85% 15%
WK-YK-B-30  70% 30%
WK-JN-B-5  95% 5%
WK-JN-B-15  85% 15%
WK-IN-B-30  70% 30%
WK-GN-B-5  95% 5%
WK-GN-B-15  85% 15%
WK-GN-B-30  70% 30%
223 &R
LaA SHEE Az st daAE £83 =
g 7 242 TR SR APEEE R
o] ZtEE - 675 mmHg®, THHl&°] 95% °]d<l
AAZFE AAFe] FRALF Ao Azt
2.3 YEtEE 3 FUNNE 2N
ANPRE FAHFFHAA DAY FFEA 1
£ pH, #F%(0.IN-NaOH ml/A] 510 ml), &3-St
(VIV%) & S7d3ktt
A A2 Perkin  ElmerAF2] Clarus 600 Gas
ChromatographyE  AH&3te] A8tk #4148

column-2 db-wax (Length : 30 m x 0.53 mm x 1ym )&
A8 T, L= 45°C(2  min

T

column oven?



o TEAE ©187

holding), 10°C/min %+, 230°C (4.5 min holding) .=
A5tk Carrier gast Helium 7125 o] 8319 o
flow ratei= 4 mL/minSZ 2743}91l, FID(Flame

ionization detector)® 71&3lA

2.4 SAXz|

EAAEE Fo4E 5%(p<0.05)2 AA3le] dAu)
EAHEA(One way ANOVA  Test)?}  Duncan’s
multiple range testDMRT)Z H1t (ko] thanlu s A
AlaFaiet.

A

3. #m Y o
3.1 He=Xol AddtdE 2N
3.1.1 WEA CHEALE Qft &H 24
DEAE d5ARE3 457 €8S Har)iide
28 Avk= Fig 29 2
pH= W= 7H3¥“E°ﬂ/\1 g WA
HJon =yt AYrES & HaE BolA| gtth
Absol A wlat e 1%” 3dapel FHaAE YRS

¥ mase

il o]
=l 1
e

fz}% B 1%%P<>1lf\1h 21t

o A= 1
3}1:}7} 2%%% of &
o] 1eheEE %27
2o 12-13 AER ¥
o Ao o}
= deEdr). A%
8.8 F=i JFrE

WskE wolA| ebgtth
7} 30. 2, g4, A=, AT
o] Rtel of 3t 571«1 ol LR

o

40
T

s
m
)

Qg 37] °L§7}
=

(e}

}\

2 i?ﬂ UrE‘rMJIl ZH"HT
BAO vl w2 A
BAstHA dae g &
Q2 3
a2

T 159274
17.8%% B WEA

ym

469

——WK
2 8- YK
——IN
1 =GN

pH

0 T T
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15

Acidity
(0.1N-NaOH ml/10ml)
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Fig. 2. Change of pH, acidity, alcohol content during
fermentation by using single fermentation
agent
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Table 5. Alcohol content, pH, acidity of mash by

using the fermentation agent mixture in
Step 1

Table 7. Distillation from fermented mash by using
single fermentation agent

Acidity
Mashing method”  A1CPOL SOMM pir - (0.IN-NaOH
° ml/10ml)
WK-YK-AS 202 398 82
WK-YK-A-15 212 397 87
WK-YK-A-30 210 425 52
WK-IN-A-5 214 4.04 85
WK-IN-A-15 218 4.09 79
WIK-IN-A-30 214 414 77
WK-GN-A-5 214 4.09 76
WK-GN-A-15 211 402 77
WK-GN-A-30 216 412 77

YRefer to Table 3.

Table 6. Alcohol content, pH, acidity of mash by
using the fermentation agent mixture over two steps

. Mash Disillate”
Mashing
method Amount Alcohol | Amount ~ Alcohol Distillation
(ml) (%) (ml) (%) rate(%)
WK-S 4,000 21.1 1,670 48.9 96.8
YK-S 4,000 19.3 1,538 47.8 95.2
IN-S 4,000 17.8 1,385 49.1 95.5
GN-S 4,000 20.6 1,582 49.9 95.8
YRefer to Table 2.
?Vacumm distillation : -675 mmHg

Acetaldehyde= W59} &59] 7|/ &) #old)=
Zlend sgegan da, ane dudds), 5
7kl ofsf A ekl Wtk A55E 8] el €
gt aldehyde 714 7]5 SHTl 21o1A] 700 mg/L ©]
shi, 2 23479 acetaldehyde 32 31~60 mg/L

PR Aciany o= veht 71Ed He Ao et W 31
Mashing method” pH (0.1N-NaOH -
(VIv%) ol/10ml) mg/L7} A F5 32 mg/LO R 35 60 mg/L} A&
WK-YK-B-5 21.2 3.89 9.6 5 56 mg/Loll B]&| oF 12 8 YERIS A dRbE 9l
WK-YK-B-15 21.0 3.96 8.7 = 2
derewde] gl wisid A yepd A
WK-YK-B-30 20.8 3.93 8.5 - e
WK-IN-B-5 210 403 8.3 acetaldehyde®| W]l o] wop 2HehS-7 271 Akt
WK-IN-B-15 21.2 4.15 7.3 A& AAE = Aoz FETH6].
WK-/N-B-30 214 412 7.6 Methanol2 9~35 mg/Lﬁi YEel &, 927, o
WK-GN-B-5 21.5 411 7.4 _ R
== o] A -—’-J__
WK-GN-B-15 218 4.03 85 flacaints A 71220 500 mg/Lell vl A8
WK-GN-B-30 21.4 43 5.6 AA AZ=HJc)
1) .
Refer to Table 4. n-Propylalcohol, n-butylalcohol, i-amylalcohol &2
NFIFEL Eulg F gre opn|iAt diatel ¥
= O)1-
3.0 SEHO| B|HIMAME HA wo] AAE grt SuEW o o] AHEA FE
_ S A) 5 ols ARL 7
321 WEK HUAS S| HuMME o Srabt(fusel of) S3L= 3 OIF AEE A7 7]
B} ) BAQl gnjo] JFS vt} p-Propylalcohol S A=
BEAE B AT £50) FHAAL Table 73 T L]:,} A EHO o Lo Ilytq e
- _ uj<3l k7)o v ek ¢ubo] 9l o jbutylalcoho
2o, WRAM FRAS) AVIYLS Table 83+ 2 ; beieono
9 2 A=A490 fF39F £ubo] 11, j-amylalcohol> FE
Table 8. Volatile compounds of distillate by using single fermentation agent
Volatile compounds Acet Methanol n-Propyl i-Butyl i-Amyl  2-Phenyl Ethyl Ethyl Ethyl Ethyl
(mg/L) aldehyde ethanol ajcoholl alcohol alcohol ethanol acetate  heptanoate pelagonate  palmitate
WK-S 31£1.3° 9£0.2°  180+4.4°  290+6.5° 50386 55:3.6°  108+3.5°  ND" ND 5+0.2°
YK-S 60+2.7°  16+1.0°  183+52" 471x7.9° 916+6.8° 155:6.6° 132:6.1"  79+6.2" 6+0.7" ND
IN-S 3241.8"  16£13°  85:3.7°  153+6.2° 3438.1° 28+1.6°  404+7.6°  78+4.7" 9:0.3 540.3°
GN-S 56+3.2°  35+3.6°  24315.6° 32145.6° 593+9.1°  37+2.6"  164+4.2° 29423 ND 3+0.1°

YNot detected.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
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Table 9. Volatile compounds of distillate by using the fermentation agent mixture in Step 1

Volatile compounds Acet Methanol  7-Propyl  i-Butyl  i-Amyl = 2-Phenyl  Ethyl Ethyl Ethyl Ethyl
(mg/L) aldehyde alcoholl alcohol  alcohol  ethanol acetate  heptanoate  pelagonate  palmitate
WK-YK-A-5 44:1.4"  10£0.2°  16133.6" 298+9.6° 6x0.1" 518+9.6" 61+32"  138+8.3" 5 6+0.2"
WK-YK-A-15 48+2.6"  1120.6"  174+4.2" 3306.1° 5+0.2° 553+82" 69+1.7°  148+6.8" ND" 5+0.3"
WK-YK-A-30 27+£1.7° 1420.5°  241%3.9° 362488 17x1.4° 665:9.1° 71=7.3"  122+6.3° ND 6+0.2"
WK-JN-A-5 27+1.0°  12+£1.0°  196+83° 302+9.4" 10£0.6° 617+83" 61+3.4°  101+9.5° ND 4£0.2°
WK-JN-A-15 33£1.9° 1311 158+6.6° 305£7.4° ND  553z7.5" 50:4.3"  150+8.7° 6 5+0.1°
WK-IN-A-30 10£0.4°  14£1.2°  141£7.3°  280+7.7° 402"  516£7.2° 59+£5.0°  173+£5.2° 5 -
WK-GN-A-5 16£03"  15:1.3" 150482 287+8.1°  6+0.3" 547+33"  82:44"  27+2.0" 6 5£0.3°
WK-GN-A-15 20+1.2°  21£1.6°  165:7.5° 299+5.6"  4+0.3" 526425 65+52°  107+7.6° ND 4+0.2°
WK-GN-A-30 33413 1941.9°  165+4.6° 269+53°  4+0.1°  501+4.1"  65+3.6°  1136.6° ND 4£0.1°

YNot detected.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).

Table 10. Volatile compounds of distillate by using the fermentation agent mixture over two steps

Volatile compounds Acet Methanol n-Propyl i-Butyl i-Amyl  2-Phenyl Ethyl Ethyl Ethyl Ethyl
(mg/L) aldehyde alcoholl alcohol  alcohol  ethanol acetate  heptanoate  pelagonate palmitate
WK-YK-B-5 38+1.3° 9+1.2"  207+7.3"  341£7.1°  7£0.9"  546+£9.3"  63+8.0°  73+8.0° 5 6+0.2°
WK-YK-B-15 53+1.5°  ND"  215485" 346+8.0° 7+1.7°  551+80" 76+7.9°  117+83" ND 5+0.4"
WK-YK-B-30 42422 10£23°  225+8.1° 372+7.4°  9+0.4°  591x83" 80+5.1°  98+6.3° ND 6+0.1"
WK-IN-B-5 33+2.2°  11x11° 173%9.3"  317+9.5"  6:0.6"  549+82" 6248.6°  129+8.5" ND 4£0.4"
WK-IN-B-15 38424  13+1.6"  160+£7.3° 295+6.3° 602"  53049.5° 65+5.9"  166+6.2" 6+0.3° 5+£0.1°
WK-IN-B-30 33+4.0°  1241.2°  16045.7° 295+6.0° 703"  556+9.8" 68+7.5°  134+9.7° 5+0.1° ND
WK-GN-B-5 45832 2143.3"  261+8.1"  469+9.7°  13£1.1"  819+£7.3"  67+6.3"  174+6.0° 6 5+0.2°
WK-GN-B-15 39415 17425°  178+8.9° 324472 812"  55448.6° 65485  137+8.7 ND 4£0.1°
WK-GN-B-30 31222°  213.6°  181+7.2° 328+8.5° 11x1.6" 546:6.7° 67+6.8"  140+6.3" ND 4:0.3°

YNot detected.

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test. Each value is expressed as Mean+SD(n=3).
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