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Submerged Culture of Tricoloma matsutake Mycelium by a Bubble Column Fermentor

Mikio KAWAGOE and Yoshiaki ITOH

A novel species of Tricoloma matsutake that grew extremely faster than an original species was found in our

laboratory. The new species of T. matsutake was cultured using a standard bubble column to investigate the

influences of pH, concentration of nitrogen and carbon sources, and aeration rate on the culture. As a result,

the maximum growth rate attained in this experiment was about five times as fast as the one of original

species. The optimum conditions of the submerged culture by the bubble column were as follow ; pH of 4.5, glu-

cose concentration of 20g/L, concentration of nitrogen source of 4g/L and aeration rate of 1.8 L/min (about 0.2

vvm).
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Table 1 Culture conditions and results obtained
Run Aeration rate pH Cs Cee Cee Culture Cell mass  Yield Rx
No. [L/min] (-] [gL] [gL]l [gL] time[d] [gL] [g/g] [g/L/d]
1 1.8 4.2 19.8 4 5.74 3.0 5.97 1.04 1.99
2 1.8 4. 65 19.5 4 6. 49 3.0 7.43 1.14 2.48
3 1.8 5.02 19. 2 4 4.88 3.0 5.95 1.22 1.98
4 1.8 4.62 20.0 6 6. 96 2.4 4.30 0. 62 1.78
5 1.8 4.53  20.8 2 5.38 3.0 5.22 0.97 1.74
6 1.8 4. 65 10.5 4 5.25 3.0 4. 31 0.82 1.44
7 1.8 4.63 30.0 4 7.87 3.0 3.73 0. 47 1.25
8 0.9 4.70 19.9 4 5.65 3.0 2.98 0.53 1.01
Ref. (2) 1.8 5,00 20.0 4 4.40  11.0 5.06 1.15 0.46
C.= glucose concentration, C,= total concentration of pepton and yeast extract, C_= glucose concentration consumed
R,= (cell mass concentration) / (culture time) , overall growth rate
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Fig. 1 Time course of glucose concentration and pH
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Fig. 3 Effect of pH on dry cell mass and overall growth rate
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Fig. 4 Effect of nitrogen source on dry cell mass and

overall growth rate

10 : . 4 _
| ] Drycellmass =

: Overall growth rate .
) 8t (Pepton + Yeast extract) = 4.0 g/L 13 %
- L pH=4.6 Run?2 -
2 6} e
= X 1, E
—- =
g 4 Run 6 Run7 E
e} g
a 11 2
2T 3

I b

>

0 0o °

10.5 19.5 30.0

Glucose conc. [g/L]

Fig. 5 Effect of glucose concentration on cell mass and

overall growth rate
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Fig. 6 Effect of aeration rate on cell mass and overall

growth rate
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Fig. 7 Cell yield against glucose consumed in each run
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