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B-Glucan, one of the cell wall components, is most plentiful polysaccharides in cell wall and has several advantages in
immune system. In yeast B-glucan is mainly contained in the yeast cell wall, and thus it is important to produce high levels
of cell mass for the mass production of yeast p-glucan. The best carbon and nitrogen sources on cell mass production were
high fructose syrup and yeast extract. Response surface methodology (RSM) was very potential tool for the optimization of
process factor and medium component. It was applied to estimate the effects of medium components on the production of
cell mass. Optimal concentrations of high fructose syrup and yeast extract by response surface methodology were 8.0% (v/v)
and 52% (w/v), respectively and the cell mass predicted was 17.0 g/# at 20 h of cultivation.
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Table 1. HPLC conditions for glucose analysis

Detector Refractive Index
Column ZORBAX NH,; (21.2 x 250 mm)
Column Temperature 50T
Mobile Phase Acetonitrile : Water (80 : 20)
Flow rate 1.0 mé/min
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Figure 1. Time course profile of cell mass production by S.
cerevisiase JUL3.
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Table 2. Kinetic parameters of S. cerevisiee JUL3 in submerged
culture

Parameters
Specific growth rate (1) 0.15 1"
Yield (Yys) 0.33 g/g
Glucose consumption rate (qs) 044 1
Productivity (P) 048 g/# -h
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Figure 2. Effect of inoculum size on cell mass production.
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Figure 3. Effect of glucose concentrations on cell mass production.
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Table 3. Effect of carbon source on cell mass production

Concentration Dry cell weight
Carbon source (%) pH @)
Glucose 3.0 (w/v) 4.64:0.02 11.0£0.5
Sucrose 3.0 (w/v) 5.71+0.02 9.2+0.2
Fructose 3.0 (w/v) 4.68+0.12 9.7+0.2
Hydrol 4.0 (v{v) 4.60+0.01 10.4+0.8
High fructose 3.0 (viv) 4.64+0.04 11.7£0.0
syrup 50 (v/v) 4.70+0.10 13.120.1
Molasses 6.0 (v/v) 5.58+0.02 11.3+0.5
9.0 (v/v) 5.21+0.01 10.4+0.8
81 12 8
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Figure 4. Effect of nitrogen sources on cell mass production. A:
bacto-peptone; B: polypeptone; C: yeast extract; D: tryptone; E:
ammonium sulfate; F: casamino acid.
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Table 4. Range of variables at different levels, experiment design,
and results for cell mass production using high fructose syrup and
yeast extract

Coded values
- 1414 -1 0 +1 + 1414

Xi (%) L17 20 4.0 6.0 6.83
X: (%, viv) 088 L5 3.0 4.5 5.12

Factors Symbol

High Fructose Syrup
Yeast extract

High fructose

Yeast extract, x; Dry cell weight

syrup, x i

Runs % i’v/vl)): lelve]] 1% (wf¥), level] Final pH @)
1 6.0 (+) 45 (+) 491 14.82
2 6.0 (4 15 () 438 9.07
3 20 () 45 (+) 5.66 10.11
4 2.0 () 1.5 () 5.09 8.94
5 6.83 (+1.414) 3.0 (0) 451 14.53
6 117 (-1.414) 3.0 (0) 6.76 11.47
7 4.0 (0) 5.12 (+1.414) 5.25 13.62
8 40 (0) 0.88 (-1.414) 493 8.58
9 40 (0 3.0 (0) 4.62 13.26
10 4.0 (0 3.0 (0 4.82 13.09
11 4.0 (0) 3.0 (0) 5.12 13.20
12 4.0 (0) 3.0 (0) 4.89 12.85
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Figure 5. Three-dimensional response surface plot and contour plot
of high fructose syrup and yeast extract for cell mass production.
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