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Abstract

This research aimed to study the optimal conditions for the hydrolysis of rice straw using
cellulase in combination with chemical pretreatment. The effects of changes in acidity—
alkalinity (pH), temperature, and cellulase concentration on the cellulase reaction and the
formation of reducing sugars were investigated. The experimental design used was a Central
Composite Design (CCD) with 20 experimental runs, and Response Surface Methodology (RSM)
was applied to construct mathematical models and analyze responses from the studied
factors. Chemical pretreatment was carried out using sodium hydroxide with heat under
pressure, after which the rice straw was hydrolyzed with cellulase. The studied factors were
pH (5.5, 6.5, and 7.5), temperature (30, 40, and 50 °C), and cellulase concentration (three
levels: 0.1, 0.3, and 0.5 %v/w). The experimental results showed that the maximum reducing
sugar yield was 1.2605 g¢/L at pH 6.5, temperature 30 °C, and cellulase concentration 0.5 %v/w
Statistical analysis indicated that the mathematical model was appropriate for predicting
reducing sugar production, with a coefficient of determination (R?) of 0.9958. The optimal
conditions for reducing sugar production were pH 6.45652, temperature 32.3023°C, and

cellulase concentration 0.495225 %v/w



