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ABSTRACT

Xylanases were produced by Streptomyces sp. Ab106.3 on agricultural waste
cane hagasses. The effect of external factors, pH and temperature on the xylanase
production were studied. In addition, the optimization by using central composite
experimental design and response surface methodology was investigated. The effects
of two parameters were found to be significant to the xylanase production. The second
order quadratic model and response surface methodology were revealed that the
optimum condition for xylanase production was 50 °C and pH 7.2. The maximum yield
of xylanases was about 14 IU. To test for the accuracy of the model, It was revealed
that the growth and enzyme production on the rotary shaker was 14.11U/ml. This fitted
very well with the quadratic response surface optimization. The enzyme profiles were
investigated. The optimum temperature and pH were 60-65°C and 6.0, respectively,
More than 70% of the enzyme activity was still found at 65°C in the alkaiine condition of
pH 9.0. At 65 °C and pH 9.0 , the half life of xylanases was 3 h. The effects of
hydrogen peroxide and sodium hypochlorite on xylanase stability were investigated. At
6500, it retained 50 per cent of the activity at hydrogen peroxide concentration of 0.1
per cent w/v. For the effect of sodium hypochlorite concentrations, the xylanases lost
their activities In the present of sodium hypochlorite. It was revealed that, the use of
enzyme in cooperation with bleaching reagents such as hydrogen peroxide and sodium

hypochlorite in pulp bleaching process was not suitable. Enzyme kinetics by using



Lineweaver ~Burk plot were investigated at 65 °c , PH 7. The Michaelis constant, K.,

and maximum reaction rate, V,,,,,0f crude enzyme were 18.66 mg/ml and 12.91 Ll
mol/mg protein-min, respectively. The inhibition effect of hydrogen peroxide on the

xylanases was mixed-inhibition. For mixed-inhibition, the inhibition constants (Ki , Ki')

and kinetic constant (K, and V,,,,)were 0.0704 and 0.038 mg 18.74 mg/ml and 13.05 L
mol/mg protein-min, respectively. Crude xylanases from Streptomyces sp. Ab106.3 were
tested for their abilities to hydrolyse hemicellulose and lignin release from kraft puips in
conjunction with hydrogen peroxide in one-stage or multistage bleaching of pulp. It was
found that, the XH treated pulp (xylanase pretreated pulp was further treated with
hydrogen peroxide) showed higher reducing sugar concentrations about 3.4, 2.6 and’
2.4 fold than HX treated pulp (hydrogen peroxide prefreated pulp was further treated
with xylanases), when 5, 10 and 15 IU/g pulp were employed at 55°C, respectively. The
release of lignin derived compounds (280nm) and chromophore (465nm) of XH
treatment were higher than HX treatment about 2.3 and 4.3 fold, respectively. In
addition, the brightness of the XH treatment was a little bit higher than that of the HX
treatment about 1.5 per cent, when 5, 10 and 15 [U of enzyme /g pulp were employed

at 55°C.
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