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Lignocellulosic biomass is a renewable, inexpensive, and abundant resource with high
potential for biofuel production to implement the sustainable energy worldwide. The
bottleneck of biofuel production is the recalcitration of lignocellulosic biomass to
fermentable sugars. Searching for a novel cellulase, a biocatalyst is one of major challenges
to promote biofuel production with economic and environmental friendly. Natural
microorganism is the great source of cellulase production. Therefore, the objective of this
research is to screen the bacterial strains that have high activities to produce cellulase enzyme
and high resistance to high temperature. More than 60 isolates were screened at 45°C on
carboxymethylcellulose (CMC) media to observe the cellulase activity. Only 2 isolates
(S3_10 and S3_20) showed high total cellulase activity among other isolates. Both isolates
were cultured in media containing 4 different carbon sources; CMC, filter paper, untreated
rice straw, nutrient broth (NB), to see the effect of substrates on cellulase production. Both of
S3_10 and S_20 showed the highest cellulase activity in Nutrient broth (0.0456 U/ml and
0.0572 U/ml respectively). Then followed by Dubois salts media with filter for S3 I 0
(0.0372 U/ml) and by CMC media for S_20 (0.0372 U/ml). A portion of the 16srDNA genes
of S3_10 and S3_ 20 isolates were amplified and sequenced, then BLASTed to determine
species. The results showed that S3_10 and S3_20 are highly similar (>99%homology) to B.
subtilis strain W48 and B. /icheniformis strain B3-15, respectively. The crude cellulase

enzymes produced from S3_10 and S3_20 cultures grown in CMC media at 45°C were
collected. Then, crude cellulases were purified by using size exclusion chromatography ,
sephacryl S-100 HR column. For B. licheniformis strain B3-l 5, the purified fractions that had
the highest cellulase activity using CMC as substrate was (0.081 U/ml) and using filter paper as
substrace was (0.061 U/ml) and activities were detected in fraction no. 10 and 26, respectively. The

B. subti/is strain W48 was used to study the effect of pH and temperature on cellulase

activity, the result showed that B. subtilis strain W48 had highest cellulase activity at pH 6.0

(0.868 U/ml), and 55°C (1.476 U/ml). Therefore, the cellulase enzyme that produced from B.
subtilis strain W48 could be considered as thermo-tolerant cellulose. It had the potential to be

applied in biofuel production in the future.
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