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The studies on the color improvement of the Doenjang (two types of fermented soybean paste : soybean
Doenjang and modified Doenjang) using various Aspergillus oryzae strains (6 strains : A, B, C, D, E, F) were
conducted with the series of experiments of enzymatic activities (protease, « - and 3-amylase), browning color
formation (Lovibond color), major chemical components (amino nitrogen, reducing sugar and others) and
sensory evaluation (color, taste and odor). Aspergillus oryzae 2157 (C strain) had a high potential for the color im-
provement of Doenjang products and was identified as non-browning strain during Doenjang fermentation and storage

period. And also this strain was appeared to be in good enzyme activities and flavor characteristics.
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Table 1.Changes of @-Amylase and S-Amylase Activities during the period of Koji pre-

paration for Doenjang Fermentation

Strain No. a-Amylase activity (U/ml) B-Amylase activity (U/ml)
{Code) Hours Hours
24 48 72 24 48 72

Soybean Doenjang :

A oryzae 1139(A) 119 336 415 257 672 895
A.oryzae 1845(B) 89 204 267 121 636 788
A.oryzae 2157(C) 121 277 256 154 515 617
A.oryzae 2361(D) 77 154 179 116 325 760
A.oryzae 101(E) 71 137 186 107 280 447
A.oryzae 2754 (F) 95 254 283 124 579 654
Modified Doenjang :

A.oryzae 1139(A) 145 328 476 354 1011 1127
A.oryzae 1845(B) 102 212 395 175 538 744
A.oryzae 2157 (C) 117 199 317 257 896 950
A.oryzae 2361(D) 93 183 289 205 697 817
_Azoryzae 101(E) 88 157 227 116 681 776
A.oryzae 2754 (F) 106 176 328 179 706 854
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Fig.1.Changes of the Protease Activities du-

ring Koji Preparation (Strain of each
code is indicated in Table 1)
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Table 2.Changes of Major Components and pH during the Period of Doenjang Fermentation

Moisture Crude fibre Reducing Crude fat Sodium chloride pH
Strain No. (%) (%) Sugar (%) (%) (%)
(Code) * Days Days Days Days Days Days
0 60 0 60 0 60 0 60 0 60 0 60
Soybean Doenjang:
A 49. 8 50.7 5.21 3.90 1.81 1.64 8.96 10.18 8.31 8.10 6.12 5.32
B 50. 5 51.4 5.84 4.12 1.46 0.84 9.18 9.66 7.92 8.34 6.01 5.19
C 50, 6 51.3 6.17 4.31 2.02 1.75 8.52 8.90 7.82 8.26 6.12 4.98
D 511 50.7 6.09 4.89 1.98 0.92 9,37 10.36 8.16 8.77 6.2¢4 5.25
E 50. 4 51.6 5.75 4.37 2.07 0.95 9.54 9.37 7.18 8.34 6.09 5.42
F 50. 0 50.5 594 4.01 1.08 1.14 10.18 9.04 7.14 8.19 6.24 5.26
Modified Doenjang :
A 50. 1 47.9 4.07 3.24 16.6 12.5 5.06 5.51 10.45 11.07 5.61 5.28
B 51..3 48.8 3.35 2.93 17.4 14.3 4.93 4.96 10.76 11.14 5.60 5.26
C 49.5 48.0 3.49 2.92 19.8 13.4 4.87 4.84 11.70 12.17 5.67 5.32
D 50.5 47.6 3.09 2.75 154 12,5 5.22 5.51 10.74 11.07 5.54 5.30
E 49. 8 48.9 3.74 2.8 161 14.1 4.52 5.12 11.69 12.13 5.56 5.28
F 51.0 47.0 3.67 2.85 15.8 13.6 4.61 5.13 10.59 11.45 5.60 5.30
*Strain no. of each code is indicated in Table 1.
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Table 3. Changes of Nitrogen Compounds during the Period of Doenjang Fermentation

Amino-nitrogen (mg% )

Total-nitrogen (%)

Strain No.

Days Days
(Code) ™ 0 30 60 0 30 60
Soybean Doenjang .
A 352 776 992 2.59 2.71 2.75
B 232 594 810 2.46 2.55 2.82
C 243 709 877 2.64 2.66 2.86
D 261 697 840 2.72 2.72 2.76
E 284 704 845 2.78 2.68 2.77
F 388 740 993 2.76 2.72 2.74
Modified Doenjang :
A 16.0 204 291 1.68 1.66 1.87
B 23.2 181 257 1.77 1.78 1.85
C 22.5 198 268 1.62 1.68 1.77
D 20.3 231 249 1.65 1.72 1.78
E 20.1 166 205 1.54 1.65 1.84
F 27.7 195 269 1.49 1.72 1.81
* Strain no. of each code is indicated in Table 1.
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Table 4.Sensory Values for Taste, Odor and Color of Soybean Doenjang and Modified
Doenjang
Dacnjang Order ofTeStQSCHSOI‘y Order OdeOFSensory** Order of COlOgensory**
Type Value* Value** Value Value Value Value
C 1.17 C 1.12 C 0.57
F 1.29 F 1.19 B 0.96
Soybean D 1.43 D 1.34 F 1.59
Doenjang A 1.44 A 1.71 E 2.13
B 2.30 ‘ B 2.24 ’ D 2.33
E 2.35 E 2.39 A 2.37
C 1.01‘ F 1.23l C 0.57
F 1.39 C 1.54 B 1.04
Modified B 1.73 D 1.57 F 1.37
Doenjang D 1.96 B 1.91 E 1.98
E 2.01 E 1.95 D 2.44
A 2.17 A 1.95 A 2.57
*Strain no. of each code is indicated in Table 1.
**Sensory values underscored by a common line are not different (p >0.05)
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