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ABSTRACT: In order to select suitable bioreactor type inhibiting cell stress during submerged culture of 7ri-
choloma matsutake mycelium, the growth characteristics and ergosterol contents were investigated using the exter-
nal-loop type of air-lift bioreactor (ETAB), balloon type of air bubble bioreactor (BTBB) and column type of air
bubble bioreactor (CTBB). Dry weights of the 7. matsutake in the BTBB, ETAB and CTBB were 12 g, 114 g, and
9.5g per 1 litter, respectively. BTBB, ETAB and CTBB reached stagnant phases 16, 20, and 24 days after cul-
tivation, respectively. The BTBB was more suitable for liquid culture of 7. matsutake mycelium compared to other
bioreactors owing to much mycelia product and short culture period. The ergosterol contents produced by the
mycelium in the bioreactors were in sequence of BTBB, CTBB, and ETAB at every growth phase. BTBB might
affect the mycelium on producing the smallest size of pellets. BTBB and CTBB got the mycelium precipitated and
coagulated under operation of bioreactor sparger, whereas ETAB shown no effect of above phenomenon. A ren-
ovated bioreactor combined between a balloon shape of BTBB and an external-loop of ETAB was developed to

enhance the efficiency of culture technique.
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Fig. 1. Culture of Tricholoma matsutake mycelium in the
balloon type of air bubble bioreactor (A), column type
of air bubble bioreactor (B) and external-loop type of
air-lift bioreactor (C).
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Fig. 2. Changes of packed mycelial volume during the sub-
merged culture of Tricholoma matsutake among the
BTBB (balloon type of air bubble bioreactor), CTBB
(column type of air bubble bioreactor) and ETAB
(external-loop type of air-lift bioreactor). The mycelia
were cultured in 3  bioreactor at 24°C for 24 days.
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Fig. 3. Comparisons of mycelial growth of Tricholoma matsutake
among the BTBB (balloon type of air bubble bio-
reactor), CTBB (column type of air bubble bioreactor)
and ETAB (external-loop type of air-lift bioreactor).
The mycelia were cultured in 3 bioreactor at 24°C
for 24 days.
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Fig. 4. Changes of reducing sugar (—) and total reducing
sugar () contents in media during the submerged
culture of Tricholoma matsutake among the BTBB
(balloon type of air bubble bioreactor), CTBB (column
type of air bubble bioreactor) and ETAB (external-loop
type of air-lift bioreactor). The mycelia were cultured
in 3 [ bioreactor at 24°C for 24 days.
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Table 1. Comparison of submerged cultures of Tricholoma matsutake mycelium using three types of air bubble bioreactors under the

same culture condition

. . Cell concentration  Stagnant time  Residual reducing sugar ~ Overall cell yield, = Overall growth rate Rx
Bioreactor b ¢ d
(gh (day) (& Yx/s (g/d/)
BTBB 12 16 2.1 0.62 0.50
ETAB 114 20 0.60 0.48
CTBB 9.5 24 29 0.50 0.40

"BTBB (balloon type of air bubble bioreactor) : ETAB (external-loop type of air-lift bioreactor) : CTBB (column type of air bubble bioreactor).

"Mycelial dry weight at 24 days after cultivation.

“The initial reducing sugar concentration was 22 g/l. The value of Yx/s was defined as the cell mass obtained per one gram of reducing sugar

consumed.

“The value of Rx was defined as the cell concentration at the end of the culture divided by the total cultivation time.
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Fig. 5. Changes of ergosterol contents in mycelium of 7ri-
choloma matsutake. The mycelia were cultured in the
balloon type (BTBB), column type (CTBB) and external-
loop type (ETAB) of air-lift bioreactor at 24°C for 24
days.
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