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Abstract

Samil-ju, the traditional Korean rice wine was brewed and distilled using different columns (unpac-
ked and packed) at different pressure (760, 460, 260 mmHg). Fractions of distillate were collected
and analyzed. The sample wine, Samil-ju showed the following compositions; ethanol 14%, total acidity
16.2 g/100 m/, reducing sugar 7.9 mg/ml, total sugar 8.4 mg/mi, acetaldehyde 6 ppm, fusel oil 161
ppm and ethyl acetate 6 ppm. As distillation proceeds, contents of ethanol, methanol, fusel oil, acetalde-
hyde and ethyl acetate were decreased but total acidity was increased. Generally at reduced pressure,
all the constituents but total acidity showed more decrease than those at atmospheric pressure. In
the 1st, 2nd and 3rd fractions of the distillate, ethanol contents were maintained at about 70% but
those contents decreased abruptly to below 50% from the 5th fraction. Sixteen sensory charateristics
were identified as quality factors of distillate. Among them, four characteristics were identified as
aroma properties, seven as tastes and five as aftertastes. Nuruk and cooling flavor were considered
as important factors which affect greatly the sensory quality of distillate. Among various fractions,
the 2nd, 3rd and 4th fractions obtained from unpacked column at 260 mmHg showed the highest
score in the overall quality. The compositions of these fractions were ranged as follows; methanol
24~36 ppm, total acidity 0.21~0.29 g/100 ml, fusel oil 657-1340 ppm, acetaldehyde 12~-41 ppm, and

ethylacetate 22~311 ppm, respectively.
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Fig. 1. Schmatic diagram of distillation apparatus
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Table 1. Operating conditions of gas chromatograph
for analysis of aroma components in distilled liquor

Varian 6000

Supper Q80/100 mesh

ImX1/8 inch LD. glass column
Detector FID

Injection port temp. 150

Column temp. 150 to 200C,

program rate: 4C /min

Instrument
Column

Detector temp. 150T
Carrier gas He(30 m//min)
Injection volume 1w

Table 2. Compositions of Samilju

Compositions Contents Compositions Contents
Alcohol(%) 14.0 Etylacetate(ppm) 47
Total acidity(g/100 m/) 16.2 Propanol(ppm) 23

Reducing sugar(%) 7.9
Total sugar(%) 84
Acetaldehyde(ppm) 6.0

iso-butylalcohol(ppm) 45
iso-amylalcohol(ppm) 93
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Ethanol (%)

Fig. 2. Ethanol concentration of various fractions obtai-
ned from distillation
UPC; Unpacked Column, PC; Packed Column, *; Gauge
Pressure(mmHg)
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Fig. 3. Methanol concentration of various fractions ob-
tained from distillation
UPC; Unpacked Column, PC; Packed Column, *; Gauge
Pressure(mmHg)
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Fig. 4. Total acidity contents of various fractions obtai-
ned from distillation
UPC; Unpacked Column, PC; Packed Column, *; Gauge
Pressure(mmHg)
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Fig. 5. Fusel oil concentration of various fractions ob-
tained from distillation

UPC; Unpacked Column, PC; Packed Column, *; Gauge
Pressure(mmHg)
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Acetaldehyde (pps)

Fig. 6. Acetaldehyde concentration of various fractions

obtained from distillation

UPC; Unpacked Column, PC; Packed Column, *; Gauge

Pressure(mmHg)
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Fig. 7. Ethyl acetate concentration of various fractions
obtained from distillation
UPC; Unpacked Column, PC; Packed Column, *; Gauge
Pressure(mmHg)

Table 3. Characteristics and response sheet of distilled liquor"

TEST

(AROMA)

. alcohol
. cooling
(FLAVOR-BY-MOUTH) . bitterness
. astringency
. acrid taste
. burning

. cooling

00 N D U LS

O

10. cooked sweetness
11. cooked nuruk

(AFTER TASTE) 12. burning

13. cooked sweetness

14. astringency
15. cooling

16. cooked nuruk

DATE

. cooked nuruk

cooked sweet

NAME
0123456789

YNone; 0, Slight; 1~3, Moderate; 4~6, Strong: 7~9,
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Table 4. F-value from analysis of variance of sensory
evaluation scores of distilled liquor obtained from diffe-
rent distillation methods

Column P(mmHg) X1y X2%
Unpacked 760 1.17 25.17**
column 460 0.87 2522
260 1.84 22.32*%*
Packed 760 1.00 71.24**
column 460 0.65 26.98**
260 1.62 35.04**

UX1; F-value of between panel, ?X2: F-value of between
sample, ¥**; Significant of F-value<0.01
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Table 5. Least significant difference among sensory evaluation scores of distilled liquor obtained from different

distillation methods

Unpacked column

760(mmHg) 460(mmHg) 260(mmHg)
FN"Mean FN Mean FN Mean
5 30 3 40 3 40
4 30 4 34 4 38
3 30 1 3.0 5 38
2 28 2 30 2 36
6 26 5 3.0 1 30
1 20 6 2.6 6 3.0
7 20 7 20 7 28
8 12 8 l (') 8 20
T™M? 2.25 2 70 3.25
LSD 0.38 0.44 041

Packed column

76()(mmHg 460(mmHg) 260(mmHg)

FN '\/Iean FN Mean PN Mean
5 3.0 3 38 3 4.0
2 30 2 38 2 4.0
3 3.0 4 34 1 40
4 3.0 1 30 6 34
1 26 5 30 5 32
6 2.0 6 3.0 1 30
7 20 7 20 7 3.0
8 1.0 8 20 8 16
245 3.00 3.28
0.25 0.39 0.39

YFN; Fraction number, “TM;

Total mean, Score; 1: Bad, 2: Poor, 3: Faid, 4: Good, 5: Excellent
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