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Abstract

This study focuses on the production and analysis of enzyme bio-cleaners derived from the
fermentation of fresh fruit wastes, such as Mosambi (Citrus limetta), orange (Citrus sinensis),
lemon, and other citrus-containing fruits. The fermentation process, utilizing yeast and a mixture
of brown sugar and water, generates natural compounds like proteins, mineral salts, organic acids,
alcohol, and enzymes. These enzymes, including cellulase, amylase, and protease, exhibit
moderate activity in the fermented broth at various stages of fermentation. The research explores
the potential of these enzyme bio-cleaners for household, industrial, and medical applications.
The keywords include Fermentation, Citrus limetta, Citrus sinensis, protease, cellulase, and
amylase.

Keywords: Fermentation Citrus limetta, citrus sinensis, protease, cellulase, amylase

References

1. Janarthanan.R., P.Prabhakaran, P.M.Ayyasamy (2014).Bioremediation of vegetable wastes
through biomanuring and enzyme production. Int.J.Curr.Microbiol.App.Sci., 3(3): 89-100. 19.
Kanagaraj. J. (2009). Cleaner Leather Processing By Using Enzymes: A Review.Advanced
Biotech, 13-18.

2. Rahna. K. Rathnan, Ambili. M (2011). Cellulase Enzyme Production by Streptomyces Sp
Using Fruit Waste as Substrate. Australian Journal of Basic and Applied Sciences, 5(12):
1114-1118.



3. Saravanan P., R. Muthuvelayudham, T. Viruthagiri (2012). Enhanced Production of Cellulase
from Pineapple Waste by Response Surface Methodology. Journal of Engineering, Volume 2013
|Article ID 979547

4. Omojasola, P. Folakemi, Jilani, Omowumi Priscilla, Ibiyemi, S.A. (2008). Cellulase
Production by some Fungi Cultured on Pineapple Waste. Nature and Science, 6(2): 64-78

5.. Gareth Evans, Ian Smith, Stephen Stagg, Howard Mason (2013). A survey of exposure to

enzymes in cleaning solutions used to clean endoscopes. Health and safety Executive,1-13.

6. Fariha Hasan, Aamer Ali Shah, Sundus Javed and Abdul Hameed. (2010).Enzymes used in
detergents: Lipases. African Journal of Biotechnology, 9(31): 4836-4844.

7., Chandrashekhar Unakal, Radha I. Kallur, Basappa B. Kaliwal (2012). Production of camylase
using banana waste by Bacillus subtilis under solid state fermentation. European Journal of

Experimental Biology, 2012, 2 (4):1044-1052.



