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Effect and Development of Automatic Control of Dissolved Oxygen on Growth of Phellinus linteus WI-001.
Kim, Jong-Lae'?, Ho-Kyun Kwon', Gie-Taek Chun?, and Kye-Kwan Lee'. 'Department of Biotechnology,
Central Research Center, Whanin Pharm. Co., Ltd., 150, Sinsohyun-Dong, Ansung, Kyunggi, Korea, 2Division of
Life Science, Kangwon National University, Chunchon, Kangwon 200-701, Korea — The effects of dissolved oxy-
gen (DO) concentration and DO control modes on cell growth in a 4 L computer-controlled bioreactor system were
investigated using Phellinus linteus WI-001, a producer of protein-polysaccharides having potent anticancer activi-
ties. When DO was controlled at about 20%, maximum cell concentration and specific growth rate of the strain were
observed to increase 36% and 64%, respectively, as compared to the experiment performed without DO control. By
adopting cascade automatic control of DO at 20% saturated level, 18 g/L. of maximum cell concentration was
obtained. Notably when DO was maintained at about 20% in a mixed automatic control mode using computer-con-
trolled program, 19.5 g/L. of maximum cell concentration was obtained. These results showed that the mixed auto-
matic control mode was the effective method for enhancing cell growth of the shear sensitive Phellinus linteus.
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Table 1. Component and composition of WIM liquid medium
for P. linteus culture

Component Composition (g/L)
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Peptone 6
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Fig. 1. Various methods for controlling disselved oxygen (DO)
concentration.
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Fig. 2. Effect of culture volume of flask on cell growth.
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Fig. 3. Mycelial morphologies of P. linteus W1-001 in flask cul-
tivation.

A: culture volume 50 ml (x40), B: culture volume 50 ml (x100),
C: culture volume 150 ml (x40), D: culture volume 150 ml (x100).
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Fig. 4. Comparison of final cell concentration in P. linteus WI-
001 fermentation performed with different methods of DO
manual control.
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Fig. 5. Comparison of specific growth rate in P linteus W1-001
fermentation performed with different methods of DO manual
control.
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Fig. 6. Time-course prefiles of cell and glucose concentrations,
DO, aeration rate, and agitation speed in P. linteus WI1-001 fer-
mentation performed with cascade DO control method.
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Fig. 7. Time-course profiles of cell and glucose concentrations,
DO, aeration rate, and agitation speed in P. linteus WI-001 fer-
mentation performed with mixed DO control method.
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Fig. 8. Comparison of cell concentration in P linteus WI-001
fermentation performed with different DO control methods.
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