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Abstract

Major quality parameters(organic acids, alcohols, fusel oil and sensory characteristics) of traditional
Ewhaju were investigated during brewing. In organic acid contents at immediately after brewing, lactic
acid was 155.1 mg%, malonic acid was 5.4 mg%, succinic acid was 8.9 mg%, acetic acid was 7.6 mg%,
oxalic acid was 1.3 mg%, citric and tartaric acid was 27.8 mg% and pyruvic acid was 4.8 mg but in
100 days after brewing and one year aged, lactic acid was 1763.3 and 3059.3 mg%, malonic acid was
12.3 and 19.3 mg%, succinic acid was 11.5 and 23.1 mg%, acetic acid was 29.2 and 73.1 mg%, oxalic
acid was 0.6 and 0.2 mg%, citric and tartaric acid was 298.3 and 639.6 mg%, and pyruvic acid were
1.1 and 0.3 mg%, respectively. All the alcohol contents increased as the fermentation period increased;
the ethyl alcohol was only 0.05% at immediately after brewing. In the alcohols content of Ewhaju
at 100 days after brewing, the ethyl alcohol, methyl alcohol n-propyl alcohol and iso-butyl alcohol
were 5.13%, 47.56 ppm, 37.25 ppm and 19.51 ppm, respectively, Also in the one year aged Ewhaju,
the ethyl alcohol was 9.39%, methyl alcohol was 36.34 ppm, Fusel oil was not detected in the first
stage of brewing, but it was detected 1.12 mg% at 100 days after brewing and 1.18 mg% at one year
stored sample. A general trend in change of color was almost white immediatly after brewing but
a increase in Hunter “b” value and “a” value were observed depending on brewing time prolonged.
Taste and overall paratability of Ewhaju after 100 days of brewing were significantly superior(p<0.05,
p<0.01).
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Table 1. Operation conditions of HPLC for analysis
of organic acids

Instrument Gillson 303(Gillson, United Kingdom)
Column Shodex ion pak KC-811

Detector Shodex RI SE-11

Mobile phase 0.1% phosphoric acid

Flow rate 1.0 m//min

Column oven 40T

Sample size 20

Standard condition 0.2%

Table 2. Operation conditions of GC for analysis of
alcohols

Instrument Hewlett Packard 5890 II

Column Carboxwax 20 M. 6 ftX2 mm

Oven temp. 70°C (hold 1 min)-5C /min-18C
(hold 5 min)

Carrier gas Nitrogen at 20 m//min

Detector FID at 1Xx4”

Injector temp  195C

Detector temp  200T
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Table 3. Changes in organic acid content of Ewhaju during fermentation

Organic acid(mg%)

Fermentation time(days)

Lactic acid MaOonic acidSuccinic acidAcetic acid Oxalic acid Citric acid tartatic acid Pyruvic acid

0 155.1 54 89
10 3314 7.1 94
20 429.7 79 9.7

100 1763.3 123 115
365 3059.3 19.3 23.1

7.6 13 278 4.8
12.3 14 39.2 35
185 1.2 51.2 34
29.2 0.6 298.3 11
73.1 0.2 639.6 0.3
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Fig. 1. Changes in alcohol content of Ewhaju during
fermentation.
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Fig. 2. Changes in fusel oil of Ewhaju during fermen-
tation.

Table 4. Change in alcohol content of Ewhaju during fermentation

Alcohols
Fermentation time(days) :
EtOH(%) MeOH(ppm) n-PrOH(ppm iso-BuOH(ppm)
0 0.05 - - —
10 1.04 17.85 5.11 245
20 2.32 48.75 21.93 10.37
100 5.13 47.56 37.25 19.51
365 9.39 36.34 38.01 19.04

EtOH: ethyl alcohol
MeOH: methyl alcohol

n-PrOH: n-propyl alcohol
iso-BuOH: iso-butyl alcohol
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Table 5. Changes in Hunter’s color parameters of Nuruk and Ewhaju during fermentation
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Fermentation time(days)

Color parameters®

L a b *AE
Nuruk 87.3 0.0 6.2 A0.00
0 61.0 21 10.3 A0.00
10 61.1 21 105 A0.22
20 60.6 26 114 A1.27
100 58.8 32 152 A5.33
365 42.6 113 214 A23.38
3L: Degree of lightness
a: Degree of redness
b: Degree of yellowness
*AE: Overall color difference (AE=, / (ALY + (Aa)*+ (AbYP)
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Fig. 3. QDA profiles in color and aroma of Ewhaju
during fermentation.
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Table 6. Mean sensory score, F-value by the analysis of vaiance and Duncan’s multiple range test for organoleptic

properties of Ewhaju during fermentation

Fermentation time(days)

Sensoty description F-value
0 10 20 100 365
White 6.63 5.63" 4.25¢ 2.63¢ 1.25° 100.1%*
Color Gray 5.38¢ 5.80° 5.85 213 2.00° 57.3%*
Yellow 1.25¢ 2.75° 3.63° 5.13b 6.75* 101.7**
Brown 1.25¢ 1.50¢ 1.45°¢ 3.63° 5.79* 97.3**
Sweety 5.88* 6.13* 6.382 5.75° 3.83¢ 16.6**
Aroma Refreshment 2.13¢ 2.75¢ 3.17¢ 5.38° 6.13¢ 63.2**
Sourness 1.25¢ 2.13¢ 2.75¢ 4.00° 5.94* 81.5**
Akxoholix smell 1.25 2.13¢ 2.63¢ 487" 6.00° 95.4**
Sweet taste 5.00% 5.507 5.13%® 4.63° 4,004 3.2*
Refresh taste 2.00¢ 2.50¢ 3.50¢ 5.63 6.13 67.5%*
Taste Sour taste 1.50¢ 2.00° 2.50° 4.75° 5.13¢ 79.3**
Astrigent taste 3.25 3.63 3.25 3.50 3.63 0.6
Thick taste 5.132 5.002 4.004 3.63> 3.00¢ 4.9**
Bitter taste 2.75 2.50 2.50 2.25 2.25 1.2
Acceptability 4.00° 413 4,880 5.882 6.13° 15.7%*

1)*b<de Mean scores within a row followed by the same letter are not significantly different at the 5% or 1% level

using Duncan’s multiple range test.
2) * P<0.05 in ANOVA test.
**P<0.01 in ANOVA test.
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HHES 2%l lactic acid 155.1 mg%, malonic
acid 5.4 mg%, succinic acid 8.9 mg%, acetic acid 7.6
mg%, oxalic acid 1.3 mg%, citric and tartaric acid 27.8
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%A% AL lactic acid7} 1763.35} 3059.3 mg%, malonic
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g2 hdzt 54" 72 ethyl alcohol 9.39%, methyl
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