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ABSTRACT

This project involves the research and development of enzyme chitinase for industrial application,
especially for the hydrolysis of chitin waste from shrimp shell that has been discharged in a large amount from
frozen shrimp processing factory, which is one of the key agricultural sectors that generated high income for the
country. The project started from identifying an appropriate source of the enzyme, i.e., bacteria Bacillus
licheniformis strain DSM 8785 and DSM 13. Then, genetic engineering approached based on: polymerase chain
reaction (PCR) technique was used to clone the genes of these enzymes. Subsequently, the enzymes were
produced by using E. coli expression system. In this research we were able to develop an efficient method for the
production of high amount of pure and active enzyme. Analysis of purified recombinant enzymes both by
bioinformatic method and biochemical characterization revealed that the enzymes are highly attractive for
various bictechnological applications. These include bioconversion of chitin waste from shrimp shell into value-
added prqducts such as N-acetylglucosamine sugar or chito-oligosaccharides. Moreover, we also succeeded in
applying DNA shuffling technique that has been developed in our laboratory for the development of enzyme
property using directed evolution techaigue. The improved chitinase showed 2.7-fold higher activity at low pH
(3.0) than the wild-type enzyme. This enzyme will also be beneficial for bioprocessing of chitin in an industrial
scale in the future. In addition to three recombinant enzymes that are appropriate for industrial uses, the cutcomes
from this project also included two publications in international journals as well as parts of one master thesis and

cutput of one postdoctoral researcher.





