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ABSTRACT

Phytase (myo-inositol hexakis dihydrogenphosphate phosphohydrolase;
EC3.1.3.6 and 3.1.3.28) hydrolyzes phytic acid to mono-, di-, tri-, tetra- and
pentadihydrogenphosphate and orthophosphate. Thermoascus aurantiacus SL16W
is ‘a thermophilic fungus isolated from soil sample collected in Chiang Mai area.
This strain could produce phytase. The screening of agricultural materials for using
as the source of carbon and phytic acid was performed. It was found that, the highest
phytase activity was obtained from cultivation on rice bran as 41.1 U/g rice bran at the
third day of fermentation. The optimization culture conditions in both solid and liquid
medium by using rice bran as carbon and phytic acid source was investigated. In the
case of solid-state fermentation, the proper amount of rice bran and initial moisture
content was 8.14 g and 61% (w/w). Addition of 0.5% Tween 80, 2.64 mg’ (w/w)
phosphate (in the form of KH,PO4), 8.89% (w/w) glucose and 0.06% (w/w) NH4Cl
increased the phytase production. The optimum temperature was 55°C. Cultivation of
T. aurantiacus SL16W in optimized medium at 55°C for 72 h gave the maximum
phytase activity as 80.08 U/g rice bran. In liquid medium, the optimum rice bran

quantity was 10% (w/v) and initial pH value of medium was 6.0. Addition of



0.25% (w/v) Tween 80, 7.01 mg% (w/v) phosphate (in the form of KHyPOs),
1.86% (w/v) glucose and 0.4% (w/v) NH4Cl increased the phytase yield. In optimized
liquid medium at 50°C for 72 h, T. aurantiacus SL16W produced the maximum
phytase activity as 761.8 U/g rice bran. The phytase was partial purified to 161 folds
with specific activity 6.64 U/mg protein and 3.63% recovery by ethanol precipitation,
DEAE sephadex A-50 and Sephadex G150, respectively. The molecular weight
estimated by gel filtration was 80.8 kDa approximately. The partial purified phytase
exhibited an optimum temperature at 50°C and stable at 40°C for 24 h. The half-life
of the enzyme after heat inactivation at 60°C was 60 min. Optimum pH for phytase

activity was 5.0 and stable at 5.0-8.0.
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