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Comparison of Characteristics of Koji Manufactured with
Bacillus subtilis B-4 and Aspergillus oryzae F-5

Dong-Jin Kwon*
Department of Food Science, Wonju National College

In order to industrialize traditional Meju-tasting Koji, the characteristics of Koji manufactured with bacteria and
fungi found in traditional Meju were investigated. Bacillus subtilis B-4 and Aspergillus oryzae F-5 showing high
enzyme activities including those of amylase and protease were used. L-value of Koji manufactured with B.
subtilis B-4 had darker color and higher enzyme production than A. oryzae F-5 made one. B. subtilis B-4 made
Koji showed higher enzyme production and sensony evaluation score than A. oryzae F-5 Koji. A. oryzae F-5 Koji
showed superior color to B. subtilis B-4 Koji. Activity in color, capacity of enzyme production, viable cell count,
and sensory evaluation of water activity controlled Koji was superior to the uncontrolled one.
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subtilis<= nutrient broth salts medium(pancreatic digest of
gelatin 5.0 g/L, beef extract 3.0 g/L, NaCl 3.0 g/L, MgSO, -
7H,0 0.2 g/L, CaCl, - 2H,0 0.15g/L., MnSO, - H,0 0.05 g/L,
pH6.8+0.5, 25°C)¥& ARE-8te] Augale] T 304 A=
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b%k +2.012 %+ Hunter scalecl]l €]l L(lightness), a(redness),
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count agar(Difco Lab., USA)'OS AM&-3le] 30°ColA] 24~48
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Table 1. Activities of c-amylase, glucoamylase, protease (pH 3.0), and protease (pH 6.0) produced by various Aspergillus oryzae

strains (unitY/g)
Strain No. o-Amylase Glucoamylase Protease (pH 3.0) Protease (pH 6.0)

F-1 (control) 2.821+0.18 0.049+0.07 0.331+0.02 0.292+0.07
F-2 1.19+£042 0.091+0.02 0.410+0.01 0.318+0.09
F-3 1.30£0.33 0.123£0.05 0.487+0.05 0
F-4 025+0.14 0.0941+0.04 0.346+0.05 0.382+0.08
F-5 3.94+0.29 0.1541+0.06 0.367£0.15 0.399+0.34
F-6 2.90£0.39 0.185+0.08 0.330+0.03 0.288+0.15
F-7 1.59+1.13 0.185+0.13 0.401+0.05 0.3331+0.04

YOne unit of o-amylase represented capacity of enzyme to liberate 1 mg starch during 10 min at 25°C.

One unit of glucoamylase represented capacity of enzyme to liberate 1 mg maltose during 10 min at 25°C.
One unit of protease (pH 3.0) represented capacity of enzyme to liberate 1 g tyrosine during 30 min at 30°C.
One unit of protease (pH 6.0) represented capacity of enzyme to liberate 1 g tyrosine during 30 min at 30°C.
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Table 2. Activities of o-amylase, glucoamylase, protease (pH 3.0), and protease (pH 6.0) produced by various Bacillus subtilis strains

(unit"/g)
Strain No. o-Amylase Glucoamylase Protease (pH 3.0) Protease (pH 6.0)
B-1 1.15+£0.22 0.035+0.003 0.092+£0.04 0.103£0.03
B-2 1.82+0.87 0.035£0.006 0.192+£0.07 0.208+0.03
B-3 1.05+£0.28 0.054£0.002 0.105+0.08 0.118£0.02
B-4 15.234+0.39 0.257+0.009 0.652£0.03 0.753£0.05
B-5 1.12+£0.84 0.022%:0.001 0.283£0.02 0.559£0.10
B-6 4143059 0.131+0.016 0.338£0.01 0.541£0.04
B-7 10.80+1.61 0.150£0.003 0.080+0.06 0.317£0.05
B-8 351%£125 0.207+£0.01 0.461x0.12
B9 231+1.78 0.021 £0.003 0.290+£0.02 0.618£0.13
B-10 221£0381 0.046 +0.001 0.300£0.03 0.630+0.18

UDefinition of enzyme activities was shown in Table 1.
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Fig. 1. Changes of L-value in Koji during fermentation at 30°C.
- @ -: Koji manufactured with Bacillus subtilis B-4 and controlled
Aw, -V ---: Koji manufactured with Aspergillus oryzae F-5 and
controlled Aw, - -: Koji manufactured with Bacillus subtilis B-4,
--->+++: Koji manufactured with Aspergillus oryzae F-5.
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Fig. 2. Changes of o-amylase activity in Koji during
fermentation at 30°C.

- @ -: Koji manufactured with Bacillus subtilis B-4 and controlled
Aw, -+ -+ Koji manufactured with Aspergillus oryzae F-5 and
controlled Aw, -W -: Koji manufactured with Bacillus subtilis B-4,
- -+ Koji manufactured with Aspergillus oryzae F-5.
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Fig. 3. Changes of glucoamylase activity in Koji during
fermentation at 30°C.

- @ -: Koji manufactured with Bacillus subtilis B-4 and controlled
Aw, -+ 7 -+ Koji manufactured with Aspergillus oryzae F-5 and
controlled Aw, -l -: Koji manufactured with Bacillus subtilis B-4,
- &+++: Koji manufactured with Aspergillus oryzae F-5.
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Fig. 4. Changes of protease activity (pH 3.0) in Koji during
fermentation at 30°C.

- @ -: Koji manufactured with Bacillus subtilis B-4 and controlied
Aw, -+ --+: Koji manufactured with Aspergillus oryzae F-5 and
controlled Aw, - -: Koji manufactured with Bacillus subtilis B-4,
- &+ Koji manufactured with Aspergillus oryzae F-5.
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Fig. 5. Changes of protease activity (pH 6.0) in Koji during
fermentation at 30°C.

- @ -: Koji manufactured with Bacillus subtilis B-4 and controlled
Aw, -V =1 Koji manufactured with Aspergillus oryzae F-5 and
controlled Aw, - -: Koji manufactured with Bacillus subtilis B-4,
- &+++: Koji manufactured with Aspergillus oryzae F-5.
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Fig. 6. Changes of the spore count of Aspergillus oryzae F-5 in
Koji during fermentation at 30°C.

- @-: Koji manufactured with Aspergillus oryzae F-5 and controlled
Aw, - V/---: Koji manufactured with Aspergillus oryzae F-5.
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Fig. 7. Changes of the viable cell count of Bacillus subtilis B-4 in
Koji during fermentation at 30°C.

- @ -: Koji manufactured with Bacillus subtilis B-4 and controlled
Aw, - V+*: Koji manufactured with Bacillus subtilis B-4.
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Table 3. Sensory evaluation on Koji inoculated with Aspergillus
oryzae ¥-5 or Bacillus subtilis B-4 by hedonic scale

Parameters  Koji-1” Koji-2V Koji-3" Koji-4"
Taste 414057 394057 404067 374067
Flavor 474048 434048 384079 354085
Color 394074 4541071 394088 434082
Overall 41092 414088 37+082 38+092

acceptability

YKoji-1: Koji manufactared with B. subtilis B-4 and controlled water
activity.

Koji-2: Koji manufactured with A. oryzae F-5 and controlled water
activity.

Koji-3: Koji manufactured with B. subtilis B-4.

Koji-4: Koji manufactured with A. oryzae F-5.

PMean + standard deviation of ten values using on hedonic scale of 1
(dislike very much) to 5 (like very much).

**Mean+ SD with the same letter in a column are not significantly
different by Duncan's multiple range test (0=0.05).
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