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ABSTRACT: The mushroom Lentinus lepideus was used to produce mycelial as well as soluble polysaccharides
in bioreactor cultures. To determine optimal submerged culture conditions, both growth characteristics and water
soluble polysaccharides production were compared among four different types of bioreactor and culture conditions.
For the production of mycelial biomass, the following bioreactors were proven to be effective in decreasing order:

an external-loop type air-lift bioreactor (ETAB; 7 g/l), a balloon type air bubble bioreactor (BTBB; 6.2 g/l), a

stirrer

type bioreactor (STB; 6 g//), and a column type air bubble bioreactor (CTBB; 5 g//). Maximal production of water
soluble exopolysaccharides (EPS; 0.62 g//) and endopolysaccharides (PPS; 7.7%) could also be obtained from BTBB.
The mycelial biomass increased with increase in glucose concentration from 15 g/l to 75 g/l in the media. In contrast,
PPS contents in the cells decreased with increase in glucose concentration in the media, showing the highest PPS
content (7%) at 15 g/l. Among different medium feeding types, fed-batch culture based on concentration control
in media (10 g//) produced higher mycelia than fed-batch culture based on volume control of media (5.8 g//) or
batch culture (3.4 g//). EPS production was also higher in fed-batch culture based on medium concentration control

than that in other feeding types.
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Fig. 1. Effect of bioreactor types on mycelial biomass, endo-
polysaccharide and exopolysaccharide production from
Lentinus lepideus in batch culture of 0.1 vvm at 24°C
for 9 days.

Table 1. Molecular weight of water soluble exopolysaccharides
producing from submerged culture of Lentinus
lepideus. The mycelia were cultivated under the
various types of bioreactors at 24°C for 10 days

Molecular weight (kDa)

Type of bioreactor

Fraction 1 Fraction 2
Balloon 4,650 1,620
Stirrer 2,330 810
Column 3,060 1,350
External loop 2,820 1,240
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Fig. 2. The time course change in glucose content, packed
mycelial volume (A), pH, and dissolved oxygen (B)
during the submerged culture of Lentinus lepideus in

balloon type of air bubble bioreactor with an aeration
rate of 0.1 vvm at 24°C.
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Fig. 3. Effect of carbohydrate concentration on packed cell
volume during the submerged culture of Lentinus
lepideus in balloon type of air bubble bioreactors with
an aeration rate of 0.1 vvm at 24°C.
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Table 2. Comparison of growth characteristics among the glucose contents of submerged cultures of Lentinus lepideus in balloon
type of air bubble bioreactor with an aeration rate of 0.1 vvm at 24°C

Conc. of Cell biomass Stagnant days of Overall cell PPS® content Yield of
glucose (/1) @’ packed cell volume yield Y" in cell (%) EPS® (&/])
15 3.9 5 0.26 7.7 0.45
30 4.5 7 0.15 4.0 0.33
45 59 8 0.13 2.8 0.45
60 8.4 10 0.14 2.5 0.55
75 49 10 0.07 23 0.45

*Mycelial dry weight after cultivation of 8 days.

"The value of Y,, was defined as the cell mass obtained per one gram of glucose consumed.

‘Water soluble endopolysaccharides.
‘Water soluble exopolysaccharides.

Table 3. Comparison of growth characteristics among submerged culture types of Lentinus lepideus in the balloon type of air bubble

bioreactors with an aeration rate of 0.1 vvm at 24°C

Cell biomass Stagnant days of

Overall cell

Overall growth PPS’ content Yield of EPS®

Cult a . c .

ulture type (g/]) packed cell volume yield Y’ rate Rx (g/d/l) in cell (%) (€2)
Batch culture 3.4 8 0.08 0.43 43 0.23
Fed-culture’ 5.8 8 0.13 0.73 5.0 0.53
Fed-culture® 10.0 7 0.22 1.25 4.6 1.07

*Mycelial dry weight after cultivation of 8 days.

"The value of Y., was defined as the cell mass obtained per one gram of glucose consumed.
“The value of Rx was defined as the cell concentration at the end of the culture divided by the total cultivation time.

‘Water soluble endopolysaccharides.
“Water soluble exopolysaccharides.

fCultivating media volume at initial, after 3 days culture, and after 6 days culture were controlled 2/, 3/ and 4/, respectively.
fConcentration of glucose and yeast extract in liquid media at initial, after 3 days culture, and after 5 days culture were controlled 20 and 3 g/

1, 35 and 4.5 g/I, and 45 and 6 g/I, respectively.
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