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We have successfully improved the enzymes that are suitable for the production of prebiotics from copra. The
enzymes that have been improved in this research project came from four microorganisms namély, Aspergillus
niger BKO1, Bacillus licheniformis DSM 8785 and 13, and Bacillus subtilis 168. The methods that are used in
this study were based on genetic engineering techniques starting from PCR cloning of mannase genes and over-
expressing them in appropriate expression systems i.e. E. coli and Pichia pastoris. We were able to optimize the
production of the enzymes such that a large amount of purified and active enzymes could be obtained. After that
the enzyme properties were characterized by bioinformatics and biochemical methods. The results from enzyme
analysis revealed that all enzymes are appropriate for industrial applications including bioconversion of copra
mannan to prebiotics manno-oligosacchardie. The outcomes from this project have led to two publications in
international journal and master and PhD thesis as well as improved enzymes and selected microorganism that

can be the basis for future research in industrial-scale in the future.





