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Abstract

The study of biogas production efficiency from treated cassava pulp by hydrolysis with
mixed enzymes of cellulase and pectinase was divided into two parts. Determinations of optimum
condition and main factors significantly affected enzyme performances were conducted in the
first part. Experiments were carried out using two level factorial design with 4 factors, i.e., pH,
doses of cellulase and pectinase and reaction time. Yield of reducing sugars and volatile fatty
acids were used as evaluated parameters. Finally, effects of reducing sugar and volatile fatty acid
concentrations on biogas production efficiency were investigated. Five different conditions for
enzyme hydrolysis were selected from the first part. Biogas production systems were operated by
using laboratory batch test units. The results illustrated that at 95% confidential level, pH, doses
of cellulase and pectinase and reaction time were considered as the main factors, significantly
affected on enzyme performances. pH had the greatest effect on saccharification to yield reducing
sugars and volatile fatty acids. Optimum condition for enzyme hydrolysis of cassava pulp
obtained when 5 NCU and 200 PGU of cellulase and pectinase per gram dry pulp were applied to
2%TS cassava pulp at pH 3 and at room temperature for 6 hours. Yields of 434 and 31 mg/g dry
pulp reducing sugar and volatile fatty acid which were 10 and 15 times of the initial
concentrations were observed respectively at this condition. As for biogas production, the results
showed that treating cassava pulp by hydrolysis with the mixed enzymes prior to anaerobic
digestion could significantly increase biogas production efficiency. Optimum enzyme hydrolysis
condition giving the highest biogas production rate was the same condition for getting highest
reducing sugar and volatile fatty acid concentrations. However, when the system was operated at
30 day hydraulic retention time, hydrolysis of cassava pulp with different conditions yield nearly
the same biogas production which varied in the range of 0.030-0.057 normal cubic meters per
kilogram wet pulp. This was about two times of the production rate obtained from untreated

cassava pulp.



