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Abstract

In this research, Plasma immersion ion implantation (PIll) was applied to induce mutation on bacteria
for enhancing cellulase and xylanase activities for ethanol production from agriculture wastes such as rice
straw and corn stover. Cellulase and xylanase producing bacterial cells of Bacillus subtilis and Bacillus
amyloliquefaciens were treated by argon or nitrogen PIll at a bias voltage of -2.5 kV with various from 1 x 10"
to 1 x 10" ions/cm’ to induce mutation. The bacterial mutants exhibiting clear potentiality of enhanced
hydrolysis activity were screened by Congo red assay. Comparison of hydrolysis activity from the bacterial
mutants and non-mutants was investigated by measurement of reducing sugars liberate from substrates
hydrolysis. In addition, the original and mutated genes of cellulase (BglC) and xylanase (XynA) were cloned
into expression vector (pETDuet-1) and transformed into E. coli BL21 for overproduction of enzymes. The
recombinant cells which contained the original BglC and XynA were named reBglC and reXynA, while the
recombinant cells which contained the mutated BglC and XynA were named reBglC_ M and reXynA M,
respectively. The hydrolysis activity between the mutants (reBglC_M and reXynA M) and the control (reBglC
and reXynA) was compared under the condition of various pH values and temperatures and the result
showed that both of cellulase and xylanase activities of the mutants were clearly higher than the control.
The combination of cellulase and xylanase which produced from reBglC M and reXynA M showed the
highest hydrolysis activity on pretreated rice straw and corn stover by liberated reducing sugar at 22.16 and
14.51 mg/ml, respectively. Then combination of reBglC_M and reXynA M was chosen for the hydrolysis of the
agricultural wastes and then Saccharomyces cerevisiae V1116 was used in fermentation. Ethanol produced

from pretreated rice straw and pretreated corn stover has yields of 3.50 % v/v and 3.23 % v/v, respectively.
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