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Abstract 2 2 6 6 4 7

Celiulose is a main leymer of these biodegradable organic wastes, in the order of 35-50% and a good
source for renewable energy. These anaerobic pracésses are complex, with a consortium of microorganisms
responsible for the production of specific enzyme mixiure necessary for effective breakdown of the polymeric
subsirates. Hydrolysis of cellulose, however, is generally considered as the rate-limiting step in the overall
anaerobic degradation. In addition, enzymetic cellulose hydrolysis is generally a slow and incomplete process.
One very successful approach has been 1o increase the productivity of celiulase production by optimizing culture
conditions. This study aims to increase the rate of hydrolysis step in order to increase the efficiency of biogas
production by increased cellulolytic enzyme production. Based on the hypothesis, the rates of cellulase
production are relied on celiulose concentration, pH and acetic acid. B. coagulans used in this study is the
dominant of hydrolytic fermentative bacteria in mesophilic digester treated pineapple peel. The experiments were
carried out to evaluate and determine the suitable working condition for enhancement of cellufose hydrolysis by
cellulolvtic enzyme. Part | of this study, the effect of initial pH for an Qpiimized cellulase activity from B.coagulans
was pH 7, there is a pH at which its activity is greatest, and works within quite a small pH range. the oplimum
fime of cellulase production of cellulose have been obtained. Under the optimal ime, the content of cellulase can
reach to 6.0 1UA at 8" hr, the percentage of cellulose conversion is about 18.6% based on the amount of
consumed suger. Part i}, experiments were carmried out to determine kinetic parameters of a celiulose-cellulase
system. The effect of cellulose and acetic acid concentration was investigated. For a given concentration, the rate
of reaction increases with increasing subsirate concentration up to 4 g/l of cellulose. When increased cellulose
concentralion higher than 4 g/, cellulose productivity was no significant changed. In case of acetic acid
concentration vadation (0, 10, 30, 40 and 60 mM) experiment, the rate of cellulase production decreased while
acetic acid conceniration was increased from 0 to 60 mM. At lower acetic acid concentration, the cellulase
productivity was higher than high concentration of acetic acid. Therefore cellulose removal had decreased when
acetic acid concentration increased. The resulls illustrated that the cellulase production was affected by acelic
acid concentration in solution. In both set of experiments, three main products namely, lactic acid, acetic acid
and ethanol were found.

Part lll, the kinetic modeling was considered as a tool to design and control anaerobic cellulose
hydrolysis process. In this study, the kinetic model of this process was developed based on experimental data
from part | and 1. The inhibilion effects of the product {acetic acid) and pH were taken into account. The model
algorithm included a simultaneous cellulose hydrolysis by the enzyme cellulase to glucose, and a fermentation of
glucose to VFAs. The best results was observed that acetic acid in the culture medium had effect to cellulase
production {K__= 26.50 mM, and n2 = 7.65) more than cellulase reaction (K_ = 30.28 mM, and n'1 = 4.65). The
suftable pH for celkdase production was pH 5.3-8.3, and range of pH on cellulase reaction was 2.6-72. To
arhance the cellulose hydrolysis rate, accumulated acetic acid could control not over 25 mM and pH should

maintained at 7.





