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Bacillus thuringiensis is the most widely used biopesticide, among many methods
available to control insects. The advantages of B. thuringiensis are its effectiveness in the ﬁeld,
relative ease of production and lack of toxicity to non-target organisms. In order to make a saleable
product, B. thuringiensis must be substantially concentrated by the removal of water and must be
fbrmulated to improve the longevity and efficacy of the product and ease of transport.

B. thuringiensis culture broth as the active ingredient was mixed with various adjuvant
and then spray dried. The optimum conditions for spray drying were found to be an outlet
temperature of 60-85° C and an inlet temperature of 120-180° C. Various adjuvants had different
effects on physical and biological properties of the dry product. Gelatinized tapioca starch, milk
powder and polyvinyl alcohol improved suspensibility of the dry formulated product. However,
these additives decreased wettability of the product, except polyvinyl alcohol. Vegetable oil,
Tween 20®, Triton X-100® and polyvinyl alcohol improved wettability. On the other hand, 15%
w/w gelatinized tapioca starch and sucrose, 1% v/v vegetable oil, 20% w/w milk powder and 1%
viv Tween 20® provided high insecticidal activity of the product. Silica fume was used to enhance
flowability of the product. It reduced clumping and caking of the powder, resulted from the
addition of oil. Formulation containing 10% w/w Bta suspension, 10% w/w gelatinized tapioca
starch, 10% sucrose, 1% v/v refined rice bran oil, 38% w/w tapioca starch, 20% w/w milk powder,
5% v/v Tween 20%, 10% w/w silica fume, 2% w/w polyvinyl alcohol and 1% v/v antifoam solution
was found to be optimum in term of the physical and biological properties of the dry product. This
formulation provided 54.87% suspensibility, 24 s for wetting time and 5.69 x 10* CFU/ml of LCs,
value. When the physical properties of this formula was compared with some commercial products
ie. Agree® and Florbac®, it had better suspensibility than Agree® which was a powder form, but its
physical properties were poorer than those of Florbac® which was a granule form.

This study revealed that physical and biological properties of Bacillus thuringiensis

powder was improved. This research is a basis for further development of the formulation.
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