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ABSTRACT

Phytase is one enzyme widely used in feed industry. Feed enzymes are
expected to have high thermostability to withstand the high temperature during feed
processing. The main purpose of this research is to isolate the thermotolerant bacteria
for using as phytase producer that may be have the appropriate properties for
industrial utilizing in the future and to optimize the medium compositions and
condition for phytase production. Screening of phytase producing thermotolerant
bacteria from hot spring was studied. It was found that bacteria MHW 14 was able to
produce the highest clear zone as 0.40 centimeter on phytase screening medium
(PSM) plate. Phytase activity as 0.10 unit per milliliter was produced in culture broth
containing rice bran as phytate source at 12 hours. The suitable source of phytate,
carbon and nitrogen for phytase production was rice bran, glucose and ammonium
sulfate, respectively. Plackett and Burman design was used for analysis the factors
affected on phytase production. The results showed that rice bran and ammonium
sulfate were two positively significant effective factors (P<0.05). Central Composite

Design (CCD) was used to predict the maximum phytase activity as



0.2007 unit per milliliter by adding 10.35%(w/v) rice bran and 2.64% (WwW/v)
ammonium sulfate in optimized medium. However, the maximum phytase activity as
0.1962 unit per milliliter was obtained after growing the bacteria at 45°C for 12 hours
which was calculated to be 96% validation. Effect of temperature and pH on phytase
production was determined. The condition was carried out at 37, 45, 50, 55, 60 and
65°C and pH was adjusted to 5, 6, 7, 8, 9 and 10. The temperature at 45°C and pH 7.0
was found to be the best condition for phytase production. The phytase was partially
purified to 32 purification folds with specific activity of 0.833 unit/mg protein by heat
treatment, DEAE-Sephadex A-50, Sephacryl S-100 column chromatography, and 3%
recovery was obtained. The molecular weight was estimated to be 12.1 and 11.3 kDa
by gel filtration and SDS-PAGE respectively. The partial purified phytase was
characterized and found that the optimum temperature for the enzyme was 60°C and it
was stable up to 60°C for 1 hour incubation. The enzyme was stable at pH 6.0-8.0 and
had a broad range of optimal pH from 2.0-10.0. The enzyme had 4.57 mM and 0.048

umole/minute of K, and Vax, respectively.
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