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Effect of the Amount of Water on the Yield and Flavor of
Korean Distilled Liquor Based on Rice and Corn Starch
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Abstract

Various volume of water for the optimal brewing condition of the Korean distilled liquor produced by liquefaction of
rice and corn starch was investigated. Pilot brewings were carried out by the liquefaction of 5kg of rice and 10kg of corn
starch with 150%, 200% and 250% of water regarding the amount of rice and cormn starch. The pH, alcohol production
and total acidity were normal during the fermentation process. The yield was proportional to the amount of water added
and the highest yield was obtained by 250% of water addition without loss of quality. All the test results were not
significantly different by the one-way ANOVA and Duncan's multiple range test at p<0.05 and the flavor profiles were
also not different according to the amount of water added. As a result, 250% of water addition was the most economical

and optimal brewing condition in this study.
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Table 1. Contents for brewing by liquefaction of rice and
corn starch with 150%, 200% and 250% water
addition

Water addition

(%) 150 200 250
Material
Rice (kg) 5(6.35)* 5(6.35)* 5(6.35)*
Comn starch (kg) 10 10 10
Liquefaction enzyme 30 30 30
T-10 (ml)
Wheat bran koji (%)"” 5 5 5
10% CaO Adjust pH Adjust pH  Adjust pH

to 6.2 to 6.2 to 6.2

Wheat bran koji (%) 2 2 2
Wheat bran koji (%)’ 3 3 3
Yeast (g) 100 100 100
Water (L) 225 30 375

" using Aspergillus sp. for liquefaction.

2 using Rhizopus sp. for fermentation.

X using Aspergillus sp. for fermentation.

* (6.35) is the mass of rice after water absorption for 3hours.

Rice + Corn starch + Water +
Liquefaction enzyme + Wheat bran koji
!

Rest 30minutes at 45C ‘
|

Rise temperature to 100C J
|

Liquefaction for lhour
|
Add wheat bran kojis” at 50T

)

( Add yeast at 30T ]
d

‘ Ferment for 6days at 25C J

2)

Y using Aspergillus sp. * using Rhizopus sp. and Aspergillus sp.
g g &

Fig. 1. Flow of liquefaction brewing.
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Table 2. Instrument and operating condition of GC for
analyses for ethanol content

GC-FID
Instrument Varian 6000
Column Packed column
(packing material — HayeSep P)
1.8 m x ID 3.175 mm
Oven temp. 110C — 125C
3'C/min
Injector temp. 180C
Detector temp. 250C
Carrier gas He (30cm/sec)
Injection volume 1.0u
Integrator Hewlett packard HP3396A

Table 3. Instrument and operating condition of GC for
analyses for volatile compounds

GC-FID
Instrument Varian 3300, USA
Column HP INNOWAX capillary column,
0.5 pmx60 m, 1D 0.32 mm
Oven temp. 50C(0min) — 220°C(40min)
4°C/min
Injector temp. 250°C

Detector temp. 280°C

Carrier gas He (30cm/sec)
Split ratio Splitless
Integrator Hewlett packard HP3396A
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A
Aroma
I I |
Harmonious Ordinary Disharmonious
I I |
Light Ordinary Intense
| | |
Full Ordinary Flat
I I I
Characteristic Distinct Ordinary
Taste
I | |
Harmonious Ordinary Disharmonious
I I I
Heavy Ordinary Thin
I I I
Soft Ordinary Astringent

Fig. 2. Table of sensory evaluation by the method of profile.
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Table 4. Volatile compounds in Korean distilled liquors
brewed with 150%, 200% and 250% of water addition.
(unit peak area: %)

Sample
No  Volatile compounds
150 200 250
Aldehydes
1 acetaldehyde 0.106 0.107 0.037
Alcohols
2 ethanol 93.070 92.516 89.501
3 iso-amyl alcohol 3.220 3.098 5.530
4  iso-butanol 1.990 1.761 1.923
5 n-propanol 0.265 0.263 0.256
Esters
6 ethyl acetate 0.259 0.295 0.294
7  isoamyl n-caproate 0.156 0.163 0.192
8  ethyl decanoate 0.385 0.590 0.563
9  ethyl dodecanoate 0.102 0.226 0.187
10  ethyl tetradecanoate 0.042 0.060 0.677
11  ethyl hexadecanoate 0.198 0.143 0.699
Acid
12 acetic acid 0.042 - -

—: Non-detected.

Table 5. Ratio between high alcohols in Korean distilled
liquors brewed with 150%, 200% and 250%

addIIIﬁIfr(%) A/B AP B/P
150 1.618 12.150 7.509
200 1.759 11.779 6.695
250 2875 21.601 7511

A: amyl alcohol , B: butyl alcohol , P: propyl alcohol.
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Fig. 3. Changes in pH, ethanol contents, total acid and reducing sugar during fermentation brewed with 150%, 200%
and 250% of water addition.

150% 2days S days

200% 2days 5 days

250% 2days 5 days

Fig. 4. Photos of fermenting body(left) and of microscope(x1000, right) brewed after 2 and 5 days.
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Fig. 5. GC chromatograms of volatile compounds from Korean distilled liquors brewed with 150%, 200% and
250% of water addition.



Vol. 13, No. 5(2003)

A3} AR o 8% F54 2%

Table 7. Results of sensory evaluation of aroma(A), taste
(T), preference(P) regarding 25% and 40% of al-
cohol of Korean distilled liquors brewed with
150%, 200% and 250% of water addition

Water addition (%) 150 200 250 F
ale 25% A 1.50+0.53 1.75+0.53 1.88+0.35 1.615™
alc 25% T 1.63+0.52 1.63+0.52 1.75+0.46 0.167"
alc 25% P 1.63+0.52 1.50+0.53 1.7540.46 0.488"°
alc 40% A 1.63+0.52 1.88+0.35 2.00+0.53 1.289™
alc 40% T 2.00+0.53 2.13+£0.64 2.50+0.53 1.655"
alc 40% P 2134035 2.13+0.64 238+0.52 0.622°°

™ . Not significantly different at p<0.05.

All values are meanzstandard deviation.
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