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Abstract

Bamboo naturally grows in tropical countries. Cellulose content in bamboo is
similar to wood. Hence, bamboo pulp, pretreated bamboo, was used as carbon source
in screening and optimization processes, in this study. Thirteen isolates out of 686
isolates could produce cellulase on plate agar assay. Three groups of cellulase:
endoglucanase (CMCase), exoglucanase (avicelase) and B-glucosidase (cellobiase)
were measured in liquid medium. The results showed that the highest CMCase
producer was isolate F2-2 (0.25+0.04 U/ml), the avicelase producer was
F6-2 (0.17£0.03 U/ml), and the cellobiase producer was F6-3 (0.04+0.01 U/ml).
Isolate F6-2 which produced all enzymes and showed the highest avicelase activity
was selected for application in alcoholic fermentation.

Morphological and biochemical characteristic revealed that this isolate is of
genus Streptomyces. From molecular technique study using 16S rDNA sequence, the
data analysis showed that isolate F6-2 was closely related to Streptomyces
kunmingensis with similarity value of 99 %. The phylogenetic tree construction using
neighbour-joining analysis showed that isolate F6-2 and S. kunmingensis (DQ442513
and AB184597) produced 100 % value of bootstrap. Following the data collected led

to the identification of isolate F6-2, it should be S. kunmingensis.



Optimum conditions for cellulase production were examined. S. kunmingensis
F6-2 produced the highest cellulase at on initial pH of 5.0, inoculum size 6 % (v/v),
incubated at 30°C for 9 days using modified M1 medium containing pretreated 1 %
(w/v) bamboo leaves as a sole carbon source. Effective medium composition factors
were determined using Placket-Burman design (PBD) for screening effective factors.
The results showed that ammonium sulfate, proteose peptone, yeast extract, di-
potassium hydrogen phosphate and cobalt (II) chloride were effective factors and
optimum level after calculation following equation by Design-expert 6.0.10 software
using response surface methodology were 0.52, 2.90, 0.79, 4.37 and 0.01 g/l,
respectively. The CMCase activity was obtained at 0.85 U/ml (specific activity 14.84
U/mg proteins) after being cultured in condition above. It was about 1.5-fold increase
from original medium.

Enzymatic saccharification of pretreated lignocellulosic materials using
S. kunmingensis F6-2 crude enzyme was performed. The highest reducing sugar
obtained from pretreated corn cobs and pretreated bamboo leaves were 131.1 and
105.2 mg glucose/g dry substrate, respectively. Alcoholic fermentation using
hydrolysated solution from enzymatic saccharification process was performed. The
highest alcohol content of 3.5 (v/v) was obtained from fermentation by co-cultures
(Z. mobilis TISTR 551 and K. marxianus TISTR 51161) and single culture of
Z. mobilis TISTR 551.
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