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Quality characteristics of Doenjang manufactured with soybean Koji
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Abstract

This study investigated the quality characteristics and sensory evaluation of Doenjang samples made of soybean
koji and prepared with Bacillus subtillus 3-B-1 and/or Aspergillus oryzae 6-M-1 isolated from traditional Meju,
to replace the koji with wheat flour. Among the quality characteristics of doenjang during its fermentation at 30°C
for 40 days, its moisture decreased by degrees, but its amino-type nitrogen and reducing sugar increased by degrees.
The color of the doenjang made of koji and prepared with Aspergillus oryzae 6-M-1 changed more significantly
than that of the doenjang with Bacillus subtilis 3-B-1. The viable cell and mold counts increased by degrees during
the fermentation. The results of the sensory evaluation of the doenjang made with koji and prepared with Aspergillus
oryzae 6-MF1 did not significantly differ from those of the doenjang with Bacillus subtilis 3-B-1 and of the commercial
doenjang. These results showed the possibility of preparing doenjang with soybean koji instead of wheat flour
koji.
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Table 1. The mixture ratios of Doenjang made of koji prepared
with Bacillus subtilis 3-B-1 andfor Aspergillus oryze 6-M-1

(unit : %)
Koyi prepared with Koji prepared with
Samples No. Bacillus subtilis 3-B-1 Aspergillus oryzae 6-M-1
No. 1 100 0
No. 2 30 70
No. 3 50 50
No. 4 70 30
No. § 0 100
R
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Table 2. Enzyme activities of bacteria separated from traditional
meju and koji

. a- Amylase B- Amylase Acidic protease Neutral protease
Baceria No. “aniiey’ (i) (witl®  (unitlp”
1-B-1” 57244 2140.38 391.76 316.46
2B-1" 1487.00 1979.85 309.15 271.62
3B1" 1646.18 3953.13 877.56 790.08
4B1" 1030.96 480.53 477.60 391.36
5B-1" 22.80 279.87 63.09 79.54
6B-1" 10< 1784.98 109.98 46.56
7-B-1" 153.57 1039.01 255.86 200.65
8-B-1" 143.56 213.99 91.61 162.10
9-B-1" 207.51 273.64 342.54 304.25
10-B-1" 884.67 270044 956.55 1147.70
11-8-1" 10< 26324 3624 5842
12-B-1" 32261 3097.06 1083.38 1197.87
13-B-1" 842.74 574.84 103.04 94.96
14-B-1" 607.57 761.57 14756 124.13
15-B-1" 871.86 91453 30632 266.96
16-B-1” 170.49 28331 84.24 108.42
17-B-1” 10< 519.57 923.42 772.09
18-B-1" 10< 298,00 381.38 0177
19-B-1" 64341 2321.69 255.57 591.47
20-B-1" 10< 34321 10< 58.98
21-B-1” 49,61 339.28 10< 70.57
2-B-1" 85.60 378.28 72.80 86.99
23-B-1" 11793 185.30 13028 256.24
24-B-1" 106.75 160.60 11478 208.27
25-B-1" 348.75 1361.44 32820 42534
26-B-1" 1073.66 281127 496,08 705.44
27-B-1" 1426.76 3676.80 701.19 1012.74
28-B-1" 46453 1051.49 508.43 784.85
29-B-1" 4453 237176 479.10 594.50
30-B-1" 38236 330.20 66.50 126.00
31-B-1" 86831 2088.24 571.49 887.77
32-B1" 63.57 21021 6224 112.56
33-B-1" 56.69 211.93 72.80 69.91
34-B-1" 144.49 24255 84.81 134.84
35-B-1" 5153 153.48 2137 70.61
36-B-1" 398.72 1169.97 377.76 259.14
37-B-1" 15730 131895 217.28 131.68
381" 1008.00 3877.63 32235 322,66
39-B-1" 172.00 16241 4316 10<
40-B-1" 426.38 2507.49 48378 667.82
41-B-1" 6837 22339 281.90 469.62
1K-B-1? 398.72 1169.97 377.76 259.14
2KB1? 15730 131895 217.28 131.68
3KB1? 1008.00 3877.63 32235 322.66
4K-B-1? 1226.19 3173.98 43334 593.02
5K-B-1? 521.50 1315.60 492.48 271.18

Bactena separated from traditional Meju

Bactena separated from Koy

*One unit of a-amylase was the amount of enzyme which released reducing sugar
fmm 1 mg soluble starch for 10 minutes at 25°C and pH 5.9 under specific conditions.
*One unit of B-amylase was the amount of enzyme which released maltose from
1 myg soluble starch for 10 minutes at 25°C and pH 5.9 under specific conditions.
*One unit of acidic protease was the amount of enzyme which released 1 p1g tyrosine
from 1 mg casein for 10 minutes at 30°C and pH 3.0 under specific conditions.
%One wnit of neutral protease was the amount of enzyme which released I g tyrosine
from 1 mg casein for 10 minutes at 30°C and pH 6.0 under specific conditions.
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Table 3. Enzyme activities of mold separated from traditional
meju and koji

- Neutral
Mold No. a(lﬁur%ylfge %&Aﬁ}yl)%‘)se AC%;S“;E?& protease
5 & 5 (unit/g)
1-M-1° 979.02 2851.95 441,50 37228
2M-1Y 1053.98 755.82 10< 2971
4M-1" 1847.48 4950.77 2142 8430
6-M-1" 1942.56 6324.20 32697 296.47
8-M-1" 988.42 246798 195.63 29822
9-M-1" 183.00 913.98 481 14333
10-M-1" 1288.48 6220.34 1020.75 157320
1M1 7039 24477 71328 768.37
12-M-1" 191255 6564.33 279.03 361.12
13-Mm-1" 55153 543.12 194.63 156.50
14-M-1" 23429 1337.09 712.04 651.98
15-M-1" 464.45 1714.85 440,34 63847
16-M-1” 1845.16 231753 218.13 269.48
17-M-1” 92291 2302.39 33116 585.65
18-M-1" 115039 2276.10 185.82 890.84
19-M-1” 4797 284.08 10< 55.80
20-M-1” 109.93 317.79 10< 5276
21-M-1” 299.93 19347 10< 3538
24-M-1" 34,54 20049 4.90 61.55
26-M-1” 451,99 111855 14377 340.40
27-M-1" 533.99 1145.04 10< 6132
28-M-1" 33521 538.64 7346 135.86
30-M-1” 1966.54 6856.87 4148 189.82
31-M-1" 121.42 43971 100.98 108.97
2-M-1” 20622 409.34 96.45 110.02
B-M-1" 22745 305.62 25.62 9473
36-M-1" 98.76 14096 3827 59.06
37-M-1" 7028 219 50.76 75.89
38-M-1” 162.85 268.45 10< 96.67
39-M-1" 1486.69 3751.83 3225 68.64
40-M-1” 435,61 969.50 204.54 523,54
41m-1" 15.56 389.99 114.48 138.02
1-K-M-1? 22188 492.44 417 80.58
2K-M-1? 181531 6283.04 11532 139.49
3K-M-1? 1486.69 3751.83 3235 68.64
4K-M-1? 883.56 2810.08 250.88 304.03

56Gamples and e nzyme activities were referred to Table 2.
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Fig. 1. Changes of moisture of Doenjangs according to mixed ratios
of koji prepared with Bacillus subtilis 3-B-1 andfor Aspergillus
oryzae 6-M-1

-*- Doenjang made of Koji prepared with Bacillus subtifis 3-B-1 only

-X- Doenjang made of Koji prepared with Racillus subtilis 3-B-1 and Aspergillus oryze
—A—6-g[0;1j£7(11§:131?23de of Koji prepared with Bacillus subtilis 3-B-1 and Agpergillus oryze
. %Iljlﬂg?rsla?e of Koji prepared with Racillus subtilis 3-B-1 and Aspergillus oryzie
-&- %gjkg:;?de of Koji prepared with Aspergillus oryzae 6-M-1 only
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Fig. 2. Changes of amino-type nitrogen of Doenjangs according to
mixed ratios of koji prepared with Bacillus subtilis 3-B-1 and/or
A.spergﬂlus oryzae 6-M-1
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Fig. 3. Changes of reducing sugar of Doenjangs according to mixed
ratios of koji prepared with Bacillus subtilis 3-B-1 andfor
A.spergz'llus oryzae 6-M-1
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Fig. 4. Changes of color (L) of Doenjangs according to mixed ratios
of koji prepared with Bacillus subtilis 3-B-1 andfor Aspergillus
oryze 6-M-1

x-, -A-, -W-, -@- ; Samples were referred to Fig. 1.
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Fig. 5. Changes of color (AE) of Doenjangs according to mixed
ratios of koji prepared with Bacillus subtilis 3-B-1 andjor
Aspergillus oryze 6-M-1

x-, -A-, -, -@- ; Samples were referred to Fig. 1.
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Fig. 6. Changes of viable cell counts of Doenjangs according to
mixed ratios of kofi prepared with Bacillus subtilis 3-B-1 and/or
Aspergillus oryze 6-M-1

x-, -A-, -l -@- ; Samples were referred to Fig. 1.
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Fig. 7. Changes of yeast & mold counts of Doenjangs according to
mixed ratios of kofi prepared with Bacillus subtilis 3-B-1 and/or
Aspergillus oryze 6-M-1

x-, -A-, -W-, -@- ; Samples were referred to Fig. 1.
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Table 4. Sensory evaluation” of Doenjang made by koji prepared with Bacillus subtilis 3-B-1 and Aspergillus oryzae 6-M-1

Samples No. 1 No. 27 No. 32) No. 47 No. 57 No. 6
Taste 69 + 14" 64 + 14" 6.2 £ 1l4a 68 + 19" 69 + 20" 74 + 19
Flavor 74 + 12° 76 + 15 74 £ 1.2a 74 £ 16 74 £ 15 80 £ 19
Color 72+ 18 74 + 14 71+ 12 81+ 12 76 + 13 82 +21°
Overall acceptability 7127 72+ 16 68 + 1.2° 74 £ 18 73 24 83 + 24

'ach value represents the meantSD of 16 observations using hedonic scale of 1(dislike very much) to 9 (like very much).

“Samples were referred to Table 1.
’A commercial Doenjang

“Different superscripts in the same row are significantly different by Duncan’s multiple range test (p<0.05)
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