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The isolation of fungi was done from sources such as palm oil plantation, rotten
fruits and et cetera, where out of fifty colonies isolated, six strains showed
positive result on cellulose degradation and only two cellulolytic fungi were
selected to undergo optimization. They were identified as Aspergillus sp and
Trichoderma sp respectively. In the optimization process, different parameters
were studied in order to increase the cellulases activity for both the fungi.
Different types of substrates were tested such as POME solid,
carboxylmethylcellulose (CMC) and sugarcane bagasse. From the results
obtained, sugarcane bagasse was the best substrate to induce the production of
cellulases from the fungi. Therefore, in the optimization process sugarcane

bagasse was used to examine the effect of different parameters conditions such



as temperature, nitrogen source, inoculum size and inoculum age. The
fermentation that was carried out at 37°C, mixture of nitrogen sources consisted
of (NH4),SO4, KNO3, peptone and urea, 10% (v/v) inoculum size and at 48
hours of inoculum age proved to be the best conditions for cellulases production.
For Aspergillus sp, 0.85 U/mL FPase, 2.03 U/mL CMCase and 3.00 U/mL -
glucosidase were obtained whereas for Trichoderma sp 0.90 U/mL FPase, 3.00
U/mL CMCase and 0.11 U/mL B-glucosidase were recorded respectively. The
crude cellulase obtained was precipitated with ammonium sulphate to be further
utilized in the saccharification process. The temperature stability and pH profile
of the crude enzyme were also examined. The saccharification process for sugar
production was carried out in controlled parameters such as different chemical
pretreated POME solids, different ratio of enzyme concentration and different
pH. The highest reducing sugars and glucose produced by using the crude
enzyme were 22.8 g/L and 14.8 g¢/L respectively. Comparison on sugar
production from POME solid by using diluted commercial cellulase enzyme for
sugar production from POME solid was also done. About 0.23 g of reducing
sugars and 0.15 g of glucose per gram of substrate was yielded by using the
crude enzyme in the saccharification process. In conclusion, the objectives of

the study were achieved with the isolation of local cellulase-producing fungi.
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Pengasingan telah dilakukan daripada sumber seperti ladang kelapa sawit, buah yang
reput dan sebagainya. Daripada lima puluh koloni kulat, enam jenis kulat telah
menunjukkan keputusan yang positif dalam selulosa degradasi dan dua selulolitik
fungus telah dipilih untuk melalui proses optimasasi iaitu Aspergillus sp. dan
Trichoderma sp. Dalam proses optimasasi, parameter yang berbeza digunakan untuk
meningkatkan aktiviti selulase daripada kedua-dua kulat tersebut. Kesesuaian substrak
yang berbeza seperti pepejal POME, hampas tebu dan ‘carboxylmethylcellulose’ (CMC)
turut diuji. Secara keseluruhannya, hampas tebu dipilih bagi proses optimasasi yang
seterusnya kerana ia dapat mencetus peningkatan dalam penghasilan enzim selulase.
Selain itu, pengubahan dalam parameter yang berbeza seperti suhu, sumber nitrogen,
saiz inokulasi dan umur inokulasi turut dikaji. Keputusan didapati keadaan yang paling
sesuai bagi penghasilan selulase adalah fermentasi pada suhu 37°C, campuran sumber
nitrogen, 10% saiz inokulasi dan penggunaan inokulasi yang berusia 48 jam. Bagi

Aspergillus sp., 2.85 U/ml FPase, 2.03 U/ml CMCase dan 3.0 U/ml B-glucosidase



berjaya dihasilkan. Bagi Trichoderma sp. pula, 0.90 U/ml FPase, 3.0 U/ml CMCase dan
0.11 U/ml B-glucosidase telah dikesan. Enzim selulase mentah yang terhasil kemudian
dimendakan dengan garam ammonium sulfat untuk digunakan dalam proses sakarifikasi.
Profil kestabilan suhu dan pH bagi enzim mentah ini turut dikaji. Proses sakarifikasi
dalam penghasilan gula dijalankan dalam parameter yang terkawal seperti pepejal
POME pra-rawat secara kimia, nisbah enzim dan keadaan pH yang berbeza. Kandungan
gula penurun dan glukosa yang tertinggi berjaya dihasilkan dengan menggunakan enzim
selulase mentah adalah masing-masing sebanyak 22.8 g/L dan 14.8 g/L. Perbandingan
dengan menggunakan komersial enzim selulase dalam penghasilan gula daripada
pepejal POME juga dikaji. Lebih kurang 0.23g gula penurun / g substrak dan 0.15 g
glukosa / g substrak terhasil daripada enzim mentah dalam proses sakarifikasi. Sebagai
kesimpulan, objektif kajian telah dicapai dengan pengasingan kulat tempatan yang

berupaya menghasilkan enzim selulase.
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