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Changes of Chemical Composition during the Aging
of Liquid Koji Kochujang

Taik Soo Lee, Sung Oh Park and Sung Sil Kung
Department of Food Science, Seoul Woman’s Untversity

Abstract

The three kinds of Kochujang were prepared with liquid koji equivalent to 30%, 50%, and 70% of brewing

water. The qualities of the Kochujangs during aging at 25°C for 4 months were compared with those of the

control group which was made from solid koji.

moisture, crude protein, crude fat, NaCl and ethyl alcohol between test groups.

There were no significant differences in the contents of

The contents of amino

nitrogen, soluble nitrogen, reducing sugar and pH of each test group during Kochujang aging were high in the

order of control group. 70% liquid koji group, 50% liquid koji group and 30% liquid koji group. The pH of

control group was over 5.0 during aging period. The titratable acidity of Kochujang was high in the 50%

liquid koji group and the 30% liquid koji group.
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Table 1. The composition of raw materials for
Kochujang with liquid koji

Kochujang
Control A B C
) 1,500 2,000 2,000 2,000
) 500 500 500 500
) 600 600 600 600
) 600 600 600 600

Raw materials

Glutinous rice (
Soybean (
Sodium chloride (

(

Red pepper powder

Water (ml) 1,600 480 800 1,120
Liquid koji (ml) - 1,120 800 480
Solid koji (g) 500 - ~ -
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Table 2. Changes in chemical composition during

the aging of liquid koji Kochujang

A

s
]

Aging Kochujang Moist- Crude Crude NaCl
time ure protein fat
(days) (%) (%) (%) (%)
0 Control 50.18 5.02 2.60 9.75
A 46.24 5.13 2.18 9.89
B 52.85 4.86 2.14 8.51
C 50.78 4.82 2.14 8.94
10 Control 5L17 5.06 2.79 9.33
A 46.38 5.22 2.1 9.17
B 56)15 4.62 2.60 8.19
C 50.29 4.75 2.01 8.68
20 Control 50.63 5.01 2.79 9.34
A 50.35 5.26 2.88 9.52
B 56.14 4.67 2.70 7.97
C 51.33 4.76 2.04 9.26
30 Control 50.23 4.92 2.59 9.34
A 47.23 5.31 2.70 9.56
B 55.68 4.78 2.59 8.83
C 52.77 4.53 2.58 8.58
60 Control 53.90 5.11 2.76 9.79
A 49.82 5.01 2.42 9.86
B 57.57 4.82 2.82 9.90
C 51.68 4.95 2.27 9.70
90  Control 55.77 5.09 2.33 8.88
A 51.25 5.32 2.26 9.85
B 57.55 4.94 2.24 9.10
C 55.12 4.83 2.53 9.67

Control :solid koji, A:70% liquid koji in brewing
water, B :50% liquid koji in brewing water,
% liquid koji in brewing water
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Fig. 1. Changes in amino nitrogen contents during
the aging of liquid koji Kochujang
Control, A, B, C: Same as Table 2
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Table 3. Changes in soluble nitrogen and ammoniacal nitrogen during the aging of liquid koji Kochujang

Aging time (days)

Nitrogen Kochujang

0 10 20 30 40 50 60 70 80 90
Soluble Control 0.28 0.32 0.3¢ 0.39 0.38 0.33 040 0.41 0.42 0.42
"i”jge“ 0.24 0.2¢ 0.26 0.31 0.35 031 0.31 0.26 0.27 0.28
) B 0.17  0.27 0.21 030 0.28 027 0.27 0.26 0.27 0.27
C 0.16 0.15 0.20 0.25 ©0.25 0.25 0.22 0.26 0.26 0.26
Ammoniacil Control 0.0074 0.0138 0.0192 0.0144 0.0225 0.0242 0.0285 0.0261 0.0269 0.0280
““‘fge“ 0.0066 0.0166 0.0163 0.0183 0.0209 0.0199 0.0174 0.0223 0.0230 0.0235
) 0.0048 0.0100 0.0162 0.0265 0.0219 0.0223 0.0239 0.0210 0.0231 0.0237
C 0.0060 0.0099 0.0149 0.0211 0.0210 0.0159 0.0192 0.0191 0.0151 0.0147

Control, A, B, C.same as Table 2
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Table 4. Changes in sugar content during the aging of liquid koji Kochujang

Aging time (days)

Compounds Kochujang —-——
0 10 20 3 30 40 50 60 70 80 90
Total Control 30.78  28.21 27.65 27.18 26.32 2543 24,86 24.12 23.97 2212
sugar (%) A 29.65 2902 ©28.38 27.98 27.21 26.27 26.33 25.76 ©24.81 22.42
B 30,12 29.86 20.25 28.35 28.12 2531 25.94 24.36 23.21 21.08
c 29.47 29.21 28.99 28.12 27.77 26.79 26.12 2538 24.47 22.34
Reducing  Control 7.62 1076 14.28 19.21 22.46 21.76 20.32 19.65 18.21 18.32
sugar (%) A 461 865 1150 16.86 20.76 21.25 20.52 18.41 17.52 17.12
B 215 632 9.60 13.24 17.35 19.21 1842 17.65 16.20 16.87
c .80 421 6.8 1012 14.21 1763 19.21 1821 17.42 1531

Control, A, B, C:same as Table 2
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Table 5. Changes in ethyl alcohol centents during the aging of liquid koji Kochujang

Aging time (days)

+ Kochujang
0 10 20 30 40 50 60 70 80 90
Control 0.015 % 0.20% 0.23% 0.35% 0.82% 0.85% 0.86% 1.66% 1.66% 1.63%
A 0.025 0.35 0.36 0.40 0.78 0.90 1.32 1.32 1.26 1.51
B 0.011 0.14 0.38 0.43 0.82 0.88 1.53 1.53 1.40 1.4
C 0.029 0.50 0.42 0.47 0.69 0.76 1.33 1.36 1.31 1.22

Control, A, B, C :same as Table 2
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Table 6. Changes in pH and titratable acidity during the aging of liquid koji Kochujang

Aging time (days)

Kochujang
0 10 20 30 40 50 60 70 80 90

pH Control  5.44 5.57 5.54 522 513 511 523 5,20 503 534
A 5.54 5.39 5.22 4.98 4.8 4.8 499 4.79 4.78 4,96

B 5.41 5.27 5.29 430 427 409 4.03 4.16 4.03 4.33

C 5.36  5.21 5.01 397 3.9 3.8 3.87 4.03 3.80 4.05

Titratable Control  6.60  8.37 8.35 1L.75 11.8 10.70 11.12 11.08 8.13 7.70
acidity 6.50 8.10 9.35 10.60 10.80 10.80 10.70 10.93 10.72 1101

(0.1IN NaOH/ml)
5.90 7.58 7.25 1220 1250 13,30 14.86 1551 10.82 12.00

C 5.10 3.10 10.90 12.50 13.20 13.17 14.60 14.95 1L03 10.%4

Control, A, B, C: same as Table 2
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