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Amnalysis of Production of Thermostable Alkaline Protease using FThermoactinomyces sp. E79. Jung,
Sang Won, Sung-Sik Park, Yong-Cheol Park', Tae Kwang Oh* and Jin-Ho Seo*, Department of Food
Science and Technology, Seoul National University, Suwon 447-744, Korea, "Interdisciplinary program for Bio-
chemical Engineering & Biotechnology, Seoul National University, Seoul 157-742, Korea, “Microbial Enzyme RU,
Korea Research Institute of Bioscience & Biotechnology, PO, Box 115, Yusong, Taejon 305-600, Korea — This
research was undertaken to analyze [ermentation properties of Thermoactinomyces sp. ET9 for production of a ther-
mostable alkaline protease, which is able to specifically hydrolyze defatted soybean meal (DSM)} (o amino acids.
The optimum pH for cell growth and protease production was pH 6.7, Thernmaactinomyces sp. E79 did not grow at
pH10 Among carbon sources tested, soluble starch was the best for protease production, while glucose repressed
protease production. Tryptone was found to be the best nitrogen source for cell growth and soytone was good for
protease production. Oxygen transfer rate played an imporiant role in producing thermostable alkaline protease.
Maximum values of 6.58 g/L of dry cell weight and 43.0 U/mL of protease activity were obtained in a batch fer-
mentation using a 2.5 L jar fermentor at 1.93 x 10% hr'! of volumetric oxygen transfer coefficient (kg a). Addition of
200 mg/L humic acid to the growth medium resulted in 1.64 times higher protease activity and 1.77 times higher
cell growth than the case without humic acid addition.
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Fig. 1. Influences of medium pH on growth and protease pro-
duction by Thermoactinmyces sp. E79 grown in LB medium at
50°C and 200 rpm.
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Table 1. Effects of carbon sources on cell growth and protease
production by Thermoactinomyces sp. E79 grown in LB medium
at 50°C, 200 rpm and initial pH6.7

Carbon Dry cell weight Protease activity

sources {g/L} (U/mL)
Fructose 104 0.17
Glucose 0.84 0.09
Laclose Q.81 235
Maltose 0.94 0.12
Soluble starch 1.31 8.20
Sucrose 1.03 0.00
Kyvlose 1.i7 (.46
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Fig. 2. Effects of nitrogen sources on thermaostable alkaline
protease production by Thermoacrinomyces sp. E79 grown in
LB medium with 10 g/I. of soluble starch at 50°C, 200 rpm
and initial pH6.7.
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Fig. 3. Relation of volumetric oxygen transfer coefficient with
cell growth and protease production.
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Table 2. Effects of humic acid on cell growth and protease pro-
duction by Thermoactinomyces sp. E79 grown in LB mediumn
with 10 g/L of soluble starch at 50°C, 200 rpm

Concentration Dry ccll weight Protcasc activity

(mg/L) (/L) {{J/mL)
0 2.59 17.1
30 3.63 226
100 3.67 28.0
200 4.58 20.8
300 4.08 22.1
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