Enhanced  production of Bacillus thuringiensis subspecies israelensis  delta endotoxin by supplementation of rotten orange juice  and fish -amino acid as medium supplements.
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Abstract: 
Mosquito borne diseases not only cause  loss of lives but also impose heavy health and economic burden. Extensive use of chemical insecticides for the control of malaria and other mosquito borne diseases has led to the development of resistance in mosquitoes to these insecticides and it is hazardous to the environment. Biolarvicides of the strain Bacillus thuringiensis israelensis, serotype H-14 is highly effective against mosquito larvae. Even though Bti products are efficient controls for mosquito and black fly larvae, their use in developing countries is limited by their cost. Thus, there is a need to reduce the overall production cost of Bti in order to make it competitive in the market. It depends on many factors; however, the raw material cost is one of the most important criteria, which may comprise >70% of the overall production cost.  India produces approx. 11 million tonnes oranges annually, of which approximately 30% goes as waste. Orange juice primarily contains sucrose, fructose and glucose as carbon sources which can be fermented to Bacillus thuringiensis . During the processing of orange juice, huge quantities of orange peel and pulp are generated which causes environmental pollution problems. This can be converted to biofuel (Biogas/biomethane) by anaerobic technology (methanogenesis).  Fish amino acid has already proved as an excellent agrofertilizer. Similarly fish -amino acid produced by fermenting rotten fish and jaggerry/molassess has proved to be an excellent substrate by itself and more as a medium supplement , especially to overproduce the much wanted delta  mosquitocidal endotoxin produced by Bti.

India is having a  huge cattle population of approx. 299 million, which is the highest in the world.It is also blessed with one of the largest coastline in the world of approx. 7516.6 km. The total annual catch is around 4 million metric tonnes.In addition it is second after brazil in sugar cane cultivation with annual yield of 3412 million metric tons.The massive availability of  rotten /discarded fish and molassess, which are freely available,all  can be channelised for cost effective production of this value added product, substantially lowering the media cost of Bti production when   scale- up is attempted. Results show biomass increase of upto 30% rotten when orange juice was used with fish -amino acid supplemented medium and considerable reduction in killing time of Aedes aegyptii larvae.
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