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ABSTRACT

Screening of phytase production from 213 actinomycetes isolates was
performéd, 79 isolates from the stock culture of the Applied Microbiology Laboratory,
Department of Biology, Faculty of Science, Chiang Mai University and 134 newly
isolated actinomycetes from soil samples from sites around Chiang Mai. The isolate

RC7n showed the highest phytase production as 50 mU/mi and residual activity was

more than 90% after incubation at 55°C for 8 h. Based on morphological studies,
chemical characteristics and results obtained from scanning electron microscopy, the
isolate RC7n was identified to the genus Thermomonospora. Optimization of phytase
production from Thermomonospora sp. RC7n was attained using central composite
desigh methodology. Wheat bran and ammonium nitrate were found to be the
significant variables. The response surface methodology was simulated by quadratic
model for predict the best condition for phytase production. The maximum phytase
activity of 233 mU/ml could be estimated at 12%(w/v) wheat bran and 0.89%(w/v)

ammonium nitrate. When Thermomonospora sp. RC7n was cultivated in optimized

medium, the maximum phytase activity was 205 mU/ml after cultivation at 50°C for 72



h. The phytase from Thermomonospora sp. RC7n was purified 50 fold to homogeneity
with specific activity 23.83 U/mg protein and 6.67% recovery yield by heat treatment,
DEAE-sephadex A-50 and Sephacryl S-100 HR column chromatography. Its molecular
weight was' estimated to be 11 kDa by SDS-PAGE and corresponding with that
obtained by gel filtration. It can be concluded that RC7 phytase is a monomeric
enzyme. The purified phytase exhibited an optimum temperature at 55°C and showed
thermostability up to 75°C after 1 h incubation. The half-life of the enzyme after heat
inactivation at 85°C was 60 min. An optimum pH for phytase activity was 7.0 and it was

stable at pH 5.5-7.0. The K, and V_, value were 0.49 mM and 2.98 Llmole/min,
respectively. The purified enzyme was strongly inhibited by EDTA, indoacetic acid (IAA)

at 5 mM and metal ions such as Pb2+ and Cu2+ at 5 mM.
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