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Fermentation Characteristics of Koji inoculated with Cordyceps sp. Kwon, Dong-Jin. Department of Food
Science, Wonju National College, Wonju 220-720, Korea - To investigate the quality of Koji produced by
Cordyceps sp., a mixed culture of Aspergillus oryzae and the Cordyceps sp. were inoculated in Koji making. Viable
cell counts and counts of fungi spore during Koji making for 120 hours were increased rapidly within 24-48 hours,
after then their changes were not shown significantly during Koji making. The activities of amylase and protease in
Koji inoculated with the mixed culture of A. oryzae and Cordyceps sp. were superior to one with A. oryzae only. The
sensory evaluation on the Koji with 0.5% (w/w) A. oryzae and 0.5% (w/w) Cordyceps sp. were evaluated to be supe-
rior to ones. The best quality of Koji is prepared from the mixture of Cordyceps sp. and A. oryzae with the ratio of

0.5% and 0.5% (w/w).
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Table 1. Mixed ratio of Aspergillus oryzae and Cordyceps sp. in
Koji making,. (%, w/w)

Sample No.  Soybean Aspergillus oryzae  Cordyceps sp.
1 99.5 0.5 -
2 99.0 1.0 -
3 99.0 0.5 0.5
4 98.5 0.5 1.0
5 98.5 1.0 0.5
6 98.0 1.0 1.0
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Fig. 1. Time courses of viable cell counts during Koji making.
- @— Koji imnoculated with 0.5% 4. oryzae; —V ~ Koji inoculated
with 1.0% A. oryzae; —~IR — Koji inoculated with 0.5% A. oryzae
and 0.5% Cordyceps sp.; —<O— Koji inoculated with 0.5% 4
oryzae and 1.0% Cordyceps sp.; **- A -+ Koji inoculated with 1.0
% A. oryzae and 0.5% Cordyceps sp.; —O - - Koji inoculated
with 1.0% A. oryzae and 1.0% Cordyceps sp.
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Fig. 2. Time courses of counts of fungi spora during Koji mak-
ing.

- @- Koji inoculated with 0.5% 4. oryzae; — ¥ — Koji inoculated
with 1.0% A. oryzae; ~M - Koji inoculated with 0.5% A. oryzae
and 0.5% Cordyceps sp.; —<>— Koji inoculated with 0.5% 4.
oryzae and 1.0% Cordyceps sp.; **- & -+ Kgji inoculated with 1.0
% A. oryzae and 0.5% Cordyceps sp.; —O - - Koji inoculated
with 1.0% 4. oryzae and 1.0% Cordyceps sp.
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Fig. 3. Time courses of o-amylase activity during Koji making.
- @ - Koji inoculated with 0.5% A. oryzae; — V ~ Koji inoculated
with 1.0% Asp. oryzae;, ~M - Koji inoculated with 0.5% A.
oryzae and 0.5% Cordyceps sp.; =<>— Koji inoculated with 0.5%
A. oryzae and 1.0% Cordyceps sp.; '+ 4 -+ Koji inoculated with
1.0% A. oryzae and 0.5% Cordyceps sp.; —O - - Koji inoculated
with 1.0% A. oryzae and 1.0% Cordyceps sp.
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Fig. 4. Time courses of B-amylase activity during Koji making.
- @~ Koji inoculated with 0.5% A. oryzae; —~/ — Koji inoculated
with 1.0% A. oryzae; ~M — Koji inoculated with 0.5% A. oryzae
and 0.5% Cordyceps sp.; —<>— Koji inoculated with 0.5% A.
oryzae and 1.0% Cordyceps sp.; -** & *** Koji inoculated with 1.0
% A. oryzae and 0.5% Cordyceps sp.; —O -+ Koji inoculated
with 1.0% A. oryzae and 1.0% Cordyceps sp.
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Fig. 5. Time courses of protease activity (pH 4.0) during Koji
making.

~ @~ Koji inoculated with 0.5% 4. oryzae; ~ V — Koji inoculated
with 1.0% A. oryzae; M — Koji inoculated with 0.5% A. oryzae
and 0.5% Cordyceps sp.; —<>— Koji inoculated with 0.5% A.
oryzae and 1.0% Cordyceps sp.; - & -+ Koji inoculated with 1.0
% A. oryzae and 0.5% Cordyceps sp.; —( -+ Koji inoculated
with 1.0% A. oryzae and 1.0% Cordyceps sp.
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Table 2. Surface color of Koji inoculated with Aspergillus
oryzae and Cordyceps sp.

¥k %

Sample No.” L a" b AE
1 54.14 5.77 19.35 57.78
2 53.20 5.85 16.96 53.55
3 46.37 6.60 17.51 50.00
4 35.58 5.08 12.62 38.09
5 45.86 7.41 18.42 49.97
6 35.88 431 11.41 3791

*Sample No. referred to Table 1.
*’L: Lightness

a: Redness

b : Yellowness
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Table 3. Sensory evaluation on Koji inoculated with Aspergillus oryzae and Cordyceps sp. for determining Cordyceps sp. concentra-

tion by hedonic scale”

Sample No.™ 1 2 3 4 5 6
Taste 3.5 0.530"" 3.6+ 0.52b° 421063 3.90.742b 3.9 +0.74% 3.3+0.68
Flavor 4.440.52 4.3 +0.68 44+0.52 2.90.74° 294057 2.3+0.44°
Color 3.8+ 0.79%° 4.140.83%® 4.4+0.70° 3.00.82° 3.6+ 0.70* 2.7+0.68¢

*Each value represented the mean of 10 observations using on hedonic scale of 1 (dislike very much) to 5 (like very much).

**Sample No. referred to Table 1.

"**Means with the same letter in a column are not significantly different by Duncan’s multiple range test (0=0.05).
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