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Bacillus thuringiensis (Bt) is a widely used bacterium as biopesticide. For
industrial scale production, optimization of Bt production is required. In this study
medium and process optimization were made to obtain high cells density and insecticidal
activity.

Firstly, fish soluble (FS), a cheap alternative nitrogen source, was introduced and
effect of nutrient (i.e. glucose, FS, phosphate) concentrations on cell and sporulation
efficiency were investigated. The results suggested that FS could be used to replace the
costly yeast extract. Biomass was promoted at high concentrations of glucose, FS as well
as phosphate. However, spore formation was delayed with increasing concentrations of
glucose, FS or phosphate. The cultivation of Btk in bioreactor have also been conducted
since the better control and high aeration could be performed and hence high cell density
and rapid spore formation could be gained. Next, several culture techniques such as batch
and fed-batch with different feeding strategies were carried out to elucidate the suitable
condition and optimal process for Btk cell production. Exponential fed-batch technique
using combination of glucose and FS solution as feed medium can provide high cell
density and early spores formation at high productivity.

The results suggest that to avoid catabolite repression in the culture, the level of
glucose should be controlled at low level. FS concentration should be balanced with
glucose concentration to reduce spore formation time. Moreover, the optimal ratio of
glucose and FS feeding medium for exponential fed-batch cultivation, which gave
highest cell density (157.5 (ODsgo)) with high cell and high spore productivity (4.63
OD/h and 2.92 OD/h, respectively), is the ratio at 1:1.24 (w/w). Furthermore, bioassay
was performed to test the toxicity of Btk spore/crystal mixtures. Toxicity as well as toxin
protein of Btk was decreased when sporulation was delayed. This would be due to effect
of protease activity in later stage of longer cultivation.

According to the above results, it can be concluded that high cell density
insecticidal activity was obtained with rapid cell growth and spore formation using
exponential fed-batch strategy at proper ratio of glucose and FS solution as the feeding
medium. Optimizations of Bf were obtained in this study. However, further research in
this field is recommended.
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