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The aim of this research was two fold; first identify a suitable method for the isolation of cellulose
microfibrils from banana peels and second use the cellulose microfibrils as a reinforcement phase in
biopolymer films. Three different methods for microfibril isolation were comparatively studied. The
first method utilized extraction with an alkaline solution containing hydrogen peroxide. The second
method utilized extraction with a mixture of acetic and nitric acids. The third method utilized a
combination of first and the second methods. The results showed that the mixture of acetic and
nitric acids to be the most suitable method for isolation of microfibrils from the banana peels. The
resulting microfibrils were obtained in the form of an interconnected web-like structure, having an
average fibril diameter of approximately 26 nm. The as obtained microfibrils were blended with
zein or beta-chitin biopolymer at 0, 1, 2, 3, 4, or 5 weight percent of the zein and beta-chitin,
respectively. Mixtures of microfibrils and biopolymer were processed by a solvent casting method
into a composite film. It was found that both the zein and beta-chitin composite films had increasing
surface roughness with increasing amounts of microfibrils content. The tensile strength and Young’s
modulus of both the zein and beta-chitin composite films was also increased with increasing
amounts of microfibrils. These results indicated that cellulose microfibrils behave as a reinforcing
phase in zein and beta-chitin films. From this research, it was concluded that the optimal amount of

cellulose microfibrils was 4 weight percent in the zein film and 3 weight percent in the beta-chitin

film.





