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The Change of Components of Distilled Soju Using Different
Fermentation Agents
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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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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 L5 6 2.25 6
Water(1) 3.6 83 3.6 8.3 3.6 83 3.6 83
Yeast(ml) 5 5 5 5
Citric acid(g) 30 30 30
DUsing single fermentation agent
2) Step 1 : Making 1 mash, Step 2 : Making 2™ mash
ER 1l W= ARSstaL, 2%k el A
B, A, AFrs T @ AE 47 0EA 5
[e] = = o]=] I~ N
1 Mash ARG S, 15, 30% W E F7F Folete] #ls A%
3} tH(Table 4).
Fermentation

(257, 7days)

Fermentation agent

2nd Mash

Fermentation

(257, 15days)

Distillation

Fig. 1. Mashing process
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ISEgolA] Wag 7]2o

it

i %=, Ars,

NFrs 5 & 7HE 22 28A SAE] 5%,
15%, 30% Hl&=2 F7h &l &8s Alxshltt
(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%
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Table 4. Mashing method by using the fermentation
agent mixture over two steps

WK YK N 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-IN-B-5  95% 5%
WK-IN-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%
2.2.3 =W
TEA THEEZ Az 8l TaAE 4% =
S ) 24T FAR SRR PARTE el
AREE -675 mmHgR, SHH|&°] 95% ©]/4del
BAEHE Adkel ZRALF R4 AzaA
2.3 AT B RAEE v
AW IS AT RFASAA LAY FREA Aol
2 pH, AH%(0.IN-NaOH mU/A] 210 ml), o132
(V%) & Z733ath
A AEL Perkin ElmerAle] Clarus 600 Gas
Chromatographys  AH&3te] A8tk #4184
column db-wax (Length : 30 m x 0.53 mm x 1ym )&
ARSI, column oven®] 2%=F 45°C(2 min
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Table 5. Alcohol content, pH, acidity of mash by
using the fermentation agent mixture in

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

Step 1
Acidity
Mashing method" Alco?\(])/l\];o)ntent pH (0.IN-NaOH
° ml/10ml)
WK-YK-A-5 21.2 3.98 8.2
WK-YK-A-15 21.2 3.97 8.7
WK-YK-A-30 21.0 4.25 52
WK-IN-A-5 21.4 4.04 8.5
WK-IN-A-15 21.8 4.09 7.9
WK-IN-A-30 21.4 4.14 7.7
WK-GN-A-5 21.4 4.09 7.6
WK-GN-A-15 21.1 4.02 7.7
WK-GN-A-30 21.6 4.12 7.7

YRefer to Table 3.

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

Acidity
Mashing method" Alco?\(])/l\](;o)ntent pH (0.IN-NaOH
° ml/10ml)
WK-YK-B-5 21.2 3.89 9.6
WK-YK-B-15 21.0 3.96 8.7
WK-YK-B-30 20.8 3.93 8.5
WK-JN-B-5 21.0 4.03 8.3
WK-JN-B-15 21.2 4.15 73
WK-JN-B-30 21.4 4.12 7.6
WK-GN-B-5 21.5 4.11 7.4
WK-GN-B-15 21.8 4.03 8.5
WK-GN-B-30 21.4 4.3 5.6
YRefer to Table 4.
3.2 Tirele] e 24
3.2.1 LEA GAARE SR AR
DEAE FY AR E5le] TR A2 Table 7+
Zgom, LAY FiHoe] F RS Table 87 2

) 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 47.8 952
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.
YVacumm distillation : -675 mmHg

Acetaldehyde= @529} £529] g7|AJEo| Bojshe=
7l2rd e 98, g dmsad), &
7hgol ofsf AdE™ wEgko] drh AE-3H[8]el ¢
3t aldehyde 472 S A 700 mg/L ©]
stZ, 2 A A7 9] acetaldehyde 332 31~60 mg/L
o2 ueht 7]Eedl Aget Aoz yEhth ¥ 31
mg/L¥} AYFE 32 mg/LO = 3= 60 mg/L 7w
2 56 mg/Loll H8] < 1/2 58 YR dukge
AEFAl gl s HA PG
acetaldehyde®] H]7o] A 27 A9
o] AAEE Aoz ActHT6]

Methanol 9~35 mg/Lo.2 YEI} 4 91227, A
500 mg/Lell H]3] dA 3]
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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 alcoholl alcohol alcohol ethanol acetate  heptanoate pelagonate  palmitate
WK-S 31£1.3* 9+0.2°  180+4.4°  290+6.5" 503+8.6° 55+3.6°  108+3.5° ND" ND 540.2°
YK-S 60+£2.7°  16+£1.0°  183+5.2°  471£7.9° 916£6.8° 155£6.6° 132+6.1°  79+6.2° 6+0.7" ND
JN-S 32+1.8"  16£1.3°  85+3.7°  153+6.2° 343+8.1°  28+1.6°  404+7.6°  78+4.7° 9+0.3 540.3°
GN-S 56£3.2°  3543.6°  24335.6°  321£5.6° 593£9.19 37267 164+42¢  2942.3° ND 30.1°

UNot 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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n-propylalcohol,

i-amylalcohol, i-butylalcohol,

A EREL, WS 108 mgLo® AFE] oF 1/4
g HERATE AR ol ~E 2= Euld] S

T =

2-phenyl ethanol®] A& HEH o 53] S48l 71k SaEo] Rl M A HE Aor Sfe

oA 7P =2 T vehidlon AT Euldd fddter Fddl B2 S vXBE[3], cthylacetate

7F4 Srekeh i-Amylalcohol FAS & 71 gl 9] Fho] =& A rHS 59 A dxdrt &

E¥Ed ole FREFE BHldte] A gielMe FHETh

AR B 1919} UX 3T

g9 daHEE AU o AHE F ethylacetate 3.2.2 WaA T3S FHA] AR

7F 7% Hu, anlg o EE AT AR HEAE EFAES dastl SR g AT

Ao H5s YRR F &5 Wol FiHe 9l & Table 9, 102 2tk

T}. Ethylacetatet™ A &-FSel4 404 mg/LOE 7P =

Table 9. Volatile compounds of distillate by using the fermentation agent mixture in Step 1

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-A-5 44+1.4° 10402 161£3.6°  298+9.6" 6x0.1° 51849.6" 61+32°  138+8.3° 5 6+0.2°
WK-YK-A-15 48+2.6°  1140.6°  174+42° 330+6.1° 5:02° 553482° 69+1.7*  148+6.8° ND" 540.3°
WK-YK-A-30 27+1.7°  14+0.5°  24143.9°  36248.8° 17+1.4°  66549.1° 71+£7.3°  12246.3° ND 6+0.2°
WK-IN-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°  13:1.1° 15846.6° 305:7.4° ND 55375 50:4.3°  150+£8.7° 6 540.1°
WK-IN-A-30 10£0.4°  14+12°  141£7.3°  280£7.7°  4£0.2°  516£7.2° 59+5.0°  173+£5.2° 5 -
WK-GN-A-5 16£0.3*  15+1.3*  150£82% 287+8.1°  6+0.3* 547+33°  82+4.4°  27+2.0° 6 540.3°
WK-GN-A-15 29+£1.2°  21£1.6°  165+£7.5° 299+5.6°  4+03%  52642.5°  65:£5.2°  107+7.6° ND 4£0.2°
WK-GN-A-30 33+£1.3°  19£1.9°  16544.6° 269+53°  4£0.1°  501+4.1°  65:£3.6°  113£6.6° ND 4£0.1°

UNot 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"  215+8.5% 34648.0° 7x1.7°  55148.0° 76£7.9°  11748.3" ND 540.4°
WK-YK-B-30 42422%  10423°  22548.1°  37247.4°  9+04°  591+8.3° 805.1°  98+6.3° ND 6+0.1°
WK-JN-B-5 334228 11£L1* 173£9.3"  31749.5°  6£0.6° 549482 62+8.6°  129+8.5° ND 404
WK-IN-B-15 38£2.4°  13£1.6°  160£7.3° 295+6.3°  6£02°  53049.5° 65£5.9°  166+6.2° 6+0.3" 540.1°
WK-JN-B-30 33+4.0°  12£12°  160£5.7°  295:6.0°  7£0.3°  55649.8" 68+7.5°  134£9.7° 5+0.1° ND
WK-GN-B-5 45£32%  21433%  26148.1°  469+£9.7°  13:1.1°  819+7.3°  67+6.3"  1746.0° 6 5+0.2°
WK-GN-B-15 39+£1.5% 17425 178+8.9°  324+7.2° 812"  554+8.6° 65+8.5°  137+8.7° ND 4+0.1°
WK-GN-B-30 31£2.2°  2143.6°  181+7.2°  32848.5°  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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