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Abstract

TE143264

When Bacillus halodurans C-1 and Bacillus firmus K-1 were grown in the sterile and non sterile
medium containing 1% corn hull as a sole source of carbon and 0.4% urea as a sole source of
nitrogen, xylanases were produced and no contamination was found in both culture conditions. The
optimization of the combination of these crude enzymes for hydrolysis of xylan in kraft pulps such
as eucalyptus pulp, bagasse pulp and pine pulp was conducted. It was found that the best crude
xylanase ratio of Bacillus halodurans C-1 and Bacillus firmus K-1 was 1:9 for the hydrolysis of
xylan in eucalyptus and bagasse pulps and 3:7 for pine pulp. The result also showed that this ratio
was the best combination of crude enzymes from both bacteria for release chromophores (}\.280)
from pulps which related to the release of reducing sugars. The hydrolysis of xylan and release of
chromophores by the enzyme was found to be the best in eucalyptus pulp. Bacillus firmus K-1 could
produce mannanase and growth-associated xylanase when was grown in the medium containing
0.5% locust bean gum as a carbon source. The addition of mannanase to the combination of crude
xylanases from Bacillus firmus K-1 and Bacillus halodurans C-1 could release only slight increase
of chromophores and reducing sugars. Thus, mannanase was not added in the next study. When
compared the use of xylanase from Bacillus firmus K-1 concentration at 5 and 10 U/g pulp for
hydrolysis of xylan in eucalyptus pulp in the prebleaching of pulp process, it was found that these
concentrations could increase brightness 1.93% and 2.23% ISO, respectively. The effect of using
enzyme on decreasing of chlorine consumption was also studied. It was found that after eucalyptus
pulps were treated with the enzyme at 5 U/g pulp, Cl, used for bleaching could be reduced to
19.05%, and bleaching time could be reduced to 50% (from three hours to one and a half hour) and
increase brightness when compared with the bleaching of untreated pulps. These results may be due
to the efficiency of xylanase to hydrolyze xylan in eucalyptus pulp to release more of lignin. In
addition, it was found that the treatment of pulp with xylanase enzyme had no effect to the physical

properties of paper.



