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Characteristics of Fermented Hot Pepper Soybean Paste (Kochujang)
Prepared by Liquid Beni-koji

Seong Gook Kang, In Bae Park and Soon-Teck Jung
Department of Food Engineering, Mokpo National University

Abstract

Monascus anka produces biologically active materials, and liquid M. anka koji was employed for preparing
fermented hot pepper soybean paste (kochujang). Three kinds of koji (M. anka, Aspergillus oryzae and mixed
koji) were used to prepare kochujang, and changes of physicochemical characteristics were examined during
fermentation. A. oryzae koji showed the highest o-amylase and protease activities; whereas, M. anka koji
showed the highest B-amylase activity in liquid koji. Water content of kochujang continuously decreased,
whereas viscosity increased during fermentation. The water content and viscosity was 46% and 1.4x 10° cP,
respectively after 40 days of fermentation. The pH of kochujang with M. anka and/or A. oryzae koji was 4.
63~4.65 in the beginning and was between 4.53 and 4.67 after 40 days of fermentation. L-, a- and b-values
decreased rapidly during fermentation until 20 days of fermentation. After 40 days, L- and b-values of ko-
chujang prepared with M. anka koji showed lower values than A. oryzae, and a-value showed higher values
as the amount of M. anka koji increased. Ammoniacle nitrogen content continuously increased during fer-
mentation. Amino nitrogen content was the highest, 241.2 mg%, and ammoniacle nitrogen was the lowest,
97.2 mg%, in kochujang prepared with A. oryzae. However, amino and ammoniacle nitrogen content showed
no difference between M. anka and A. oryzae koji kochujang. Kochujang prepared with M. anka koji showed
a potential that kochujang can be manufactured lower level of red pepper than previously used.
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Fig. 1. The schematic diagram for the preparation of
fermented hot pepper soybean paste (kochujang).

Table 1. Composition of raw materials for the preparation of fermented hot pepper soybean paste (kochujang)

kochujang manufactured by

Material M. anka koji : M. anka koji:
M. anka koji A. oryzae koji A. oryzae koji A. oryzae koji
=50:50 =75:25
Rice (g) 1000 1000 1000 1000
Soy bean (g) 300 300 300 300
Starter culture (mL) M. anka 300 A. oryzae 300 M. anka 150 A. oryzae 75
A. oryzae 150 M. anka 225
Red pepper powder (g) 440 (12%) 520 (14%) 520 (14%) 520 (14%)
Salt (g) 450 450 450 450
Water (mL) 900 900 900 900
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Table 2. Comparison of enzyme activities in koji (unit/g)

Enzyme Monascus anka Aspergillus
koji oryzae
«a-amylase 75 90
B-amylase 48 44
Acid protease 8.7 83
Neutral protease 10.3 12.7
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Fig. 2. Changes in moisture contents and viscosity dur-
ing aging of fermented hot pepper soybean paste
(kochujang). —: moisture content, -=+: viscosity, A: 100%
M. anka koji, B: 100% A. oryzae koji, C: 50% A+50% B,
C: 75% A+25% B
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Fig. 3. Changes in pH during aging of fermented hot
pepper soybean paste (kochujang). A: 100% M. anka
koji, B: 100% A. oryzae koji, C: 50%A+50%B, D: 75%
A+25%B.
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Fig. 5. Changes in total color differences (AE) during ag-
ing of fermented hot pepper soybean paste (kochujang).
A: 100% M. anka koji, B: 100% A. oryzae koji, C: 50%A+
50%B, D: 75%A+25%B.
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Fig. 6. Changes in amino nitrogen contents during ag-
ing of fermented hot pepper soybean paste (kochujang).
A: 100% M. anka koji, B: 100% A. oryzae koji, C: 50%
A+50%B, D: 75%A+25%B.
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Fig. 7. Changes in ammoniacle nitrogen contents during
aging of fermented hot pepper soybean paste (kochujnag).
A: 100% M. anka koji, B: 100% A. oryzae koji, C: 50%
A+50%B, D: 75%A+25%B.
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Table 3. Moisture, crude protein, crude fat, ash, salts and total sugar contents in fermented hot pepper soybean

paste (kochujang) after 40 days of aging (unit: %)
Kochujang prepared by

Component M. anka koji : M. anka koji :

M. anka koji Asp. oryzae koji Asp. oryzae koji Asp. oryzae koji
=50:50 =75:25
Moisture 46.86 46.32 47.24 46.67
Crude protein 10.17 10.41 9.91 10.27
Crude fat 9.17 951 8.23 8.87
Ash 2249 21.87 2371 22.99
Total sugar 11.37 11.89 10.90 11.30
Salt 11.04 10.82 11.40 10.24

Table 4. Contents of free amino acids(mg%) in fermented hot pepper soybean paste (kochujang) after 40 days of aging

kochujang prepared by

Amino acid M. anka koji : M. anka koji :
M. anka koji A. oryzae kaji A. oryzae koji A. oryzae koji
=50:50 = 75:25
Asp 214.5 (20.9) 214.0 (21.8) 233.7 (21.9) 264.7 (24.5)
Glu 182.5 (17.8) 175.5 (17.6) 198.3 (18.3) 206.6 (18.7)
Ser 54.8 (5.3) 38.9 3.9) 422 3.9 65.7 3.3)
Gly 224 (22) 21.8 (2.2) 257 24) 22.4 2.1)
His 9.9 (1.0) 11.9 1.2) 18.8 7 19.5 (1.8)
Arg 149.8 (14.6) 148.8 (14.9) 164.7 (15.2) 126.1 (11.6)
Thr 36.0 B9 35.0 3.5 44.2 4.1) 41.3 3.8)
Ala 83.5 8.2) 79.2 (7.9) 81.5 (71.5) 84.8 (7.9)
Pro 38.9 (3.8) 554 6.7 52.8 4.9) 432 4.0
Tyr 54.8 (5.3) 65.7 6.6) 68.3 6.3) 554 (5.2)
Val 36.3 3.5) 33.0 (3.9) 13.9 (1.3) 419 3.9
Met 11.9 (1.2) 6.3 0.6) 15.8 (1.5) 11.6 1.1
Cys 0.0 0.0 0.0 (0.0) 0.0 0.0) 0.0 (0.0)
Ile 25.74 2.5) 25.1 (2.5) 36.3 3.4 40.0 3.5)
Leu 46.2 4.5) 40.3 4.0) 422 3.9 472 4.4)
Phe 50.2 4.9) 38.6 3.9 393 (3.6) 40.6 3.7)
Lys 43 ©.4) 4.7 (0.5) 7.9 0.7) 5.9 0.5)
Total 1021.7 (100.0) 994.2 (100.0) 1085.6 (100.0) 1116.9 (100.0)

( ): Relative percentage to total amino acid.
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