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The aim of this research is to isolate thermophilic anaerobic bacteria from sugarcane
bagasse pile in paper industry and characterize their plant cell wall degrading
thermostable enzymes. The results showed that Caldicellulosiruptor saccharolyticus
EPPO2 and EPPO5 were isolated. Both strains, EPPO2 and EPPO5 were Gram-
positive, rod-shaped and endospore-forming. The temperature for growth of the strain
EPPO2 was 60-80°C, with an optimum temperature around 70°C. For the strain EPPOS,
it grew at 65-75°C, with an optimum temperature at 65°C. The pH range for growth of
both bacteria was 6.0-8.0, with an optimum pH at 7.0. Both strains, EPPO2 and EPPO5

produced thermostable cellulases when cultivated in basal medium containing cellulose
powder as a carbon source under 70°C and pH 7.0. Optimum conditions for cellulase
activity were 80°C and pH 7.0. The thermal stability was in the range of 40-90°C and
showed highly thermostable as evidenced by retaining more than 90 and 75% activity for
the strain EPPO2and the strain EPPOS5, respectively after 1h incubation at 90°C.
Furthermore, the residual cellulase activity (74 and 63%, respectively) of both strains,
EPPO2 and EPPO5 showed more than Clostridium thermocellum ATCC27405 (less
than 30% residual activity) after incubation at 80°C for 12 h.

The crude enzymes from both strains, EPPO2 and EPPOS5 composed of

cellulolytic enzymes such as endocellulase (carboxymethyl cellulose and cellulose
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powder), cellobiohydrolase and B-glucosidase, xylanolytic enzymes such as xylanase,
B-xylosidase, arabinofuranosidase and acetyl esterase and mannanase, pectinase,
amylase and chitinase. Native-polyacrylamide gel electrophoresis (native-PAGE) of
crude enzyme from the strain EPPO2 showed 5 protein bands, whereas sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) exhibited at least 28 protein
bands. Zymograms analysis revealed 10 protein bands showed carboxymethyl cellulase
activity (soluble cellulose) and 11 protein bands showed xylanase activity. For the strain
EPPOS, crude enzyme showed 5 protein bands, whereas SDS-PAGE exhibited at least
25 protein bands. Zymograms analysis revealed 7 protein bands showed carboxymethyl

cellulase activity and 10 protein bands showed xylanase activity.

Avicel (insoluble cellulose) binding enzymes were isolated through adsorption-
desorption techniques using elution with 1% (w/v) triethylamine (TEA). For the strain
EPPO2, native-PAGE analysis indicated that the Avicel-binding enzyme contained only
2 bands of protein, having carboxymethyl cellulase and xylanase activities. It comprised
at least 16 bands of protein on SDS-PAGE and 4 active bands of carboxymethyl
cellulase with molecular weights of 76, 94, 123 and 195 kDa and 5 active bands of
xylanase with molecular weights of 69, 84, 117, 172 and 203 kDa on zymograms. For
the strain EPPOS5, native-PAGE analysis indicated that the Avicel-binding enzyme
contained only 2 bands of protein, having carboxymethyl cellulase and xylanase
activities. It comprised at least 13 protein bands on SDS-PAGE and 4 active bands of
carboxymethyl cellulase with molecular weights of 76, 94, 123 and 171 kDa and 5
active bands of xylanase with molecular weights of 42, 69, 117, 172 and 198 kDa on

Zymograms.

Crude enzymes from both strains, EPPO2 and EPPOS5, could hydrolyze sugarcane
bagasse better than corn hull, rice straw, rice bran and corn cob, respectively. Moreover,
bean meals such as soybean meal and mung bean meal were hydrolyzed by the strain
EPPO2. Gas chromatography revealed that main fermentation products from the strain
EPPO2 were acetic acid (25.02 mM), ethanol (3.17 mM), propionic acid (0.40 mM) and
butyric acid (0.25 mM).On the other hand, for the strain EPPOS, the fermentation
products were only 38.52 mM acetic acid and 4.68 mM ethanol.





