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ABSTRACT

Medium optimization for xylanase production by thermophilic fungus
Thermoascus aurantiacus SL16W was studied both in solid and liquid culture in 250 ml
Erlenmeyer flask. Statistical experimentai methods were used to find the factors
affected on enzyme production. in solid medium, the results of first-order factorial
design experiments with 0.934 of R2 value showed that corncob and soybean meal
were significant factors, while ammonium phosphate and moisture contenf were
insignificant, however ammonium phosphate exhibited an interaction with corncob.
Based on the results of the first-order factorial design experiment, the optimum
composition was investigated by using a central composite design (CCD). It was found
that corncob and soybean meal quantities were affected on enzyme production
significantly. Xylanase activity produced by the fungus under the optimized condition,
. 1.27 g corncob, 1.32 g soy bean meal, 0.04 g ammonium phosphate/g corncob and
50% (wiw) of moisture content, was found to be 7513 U/g substrate at 11 days where
its value predicted by the response surface methodology was 6377 Ufg substrate. In
liquid medium, initial screening using a Plackett-Burman design identified ten
components demonstrated soybean meal, CaCl,, KH,PO,4 and ZnSO,4 were significantly
affected on xylanase production. Based on the results of Plackett-Burman design, the
optimum composition was then investigated by using a central composite design (CCD).
Soybean meal and CaCl, were found to be the significant variables. Response surface
methodology was applied to determine the interaction between these two components
and optimal levels for xylanase production. The maximum xylanase activity of 953 U/ml
could be estimated at 11.37g/l of soybean meal and 0.38g/l of CaCl,. Under optimized

- medium, the maximum xylanase activity was 1144 U/ml after cultivation for 11 days.



The extracellular xylanase from T. aurantiacus SL16W, obtained from cultivated
in optimized medium at 45°C, was purified to homogeneity by ammonium sulphate
precipitative, DEAE-Sephadex A-50 ion-exchange chromatography and Sephacryl S-100
HR gel filtration. The enzyme was purified 6.20 folds with the specific activity of 1427
U/mg protein. This xylanase was monomeric protein with molecular weight (MW) of 33
kDa by SDS-PAGE and 31 kDa by gel filtration. The optimum pH and temperature for
the action of enzyme activity were 5.0 and 7500, respectively. The purified xylanase
was fully stable at pH 6.0 and temperature range 50-70°C for at least 1 h incubation.
The K and V, , value were 1.1% (w/v) and 0.793 pmole/min, respectively. At 1 mM
concentration of HgSO, and KMnO, strongly inhibited xylanase activity, while CaCl,,

KCl and NaCl were tended to increase the enzyme activity.
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