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ABSTRACT

Protease enzyme produced from Bacillus subtilis MR 10, isolated from northern
Thai fermented food, is able to degrade allergic proteins in Para rubber latex. Deproteinized
rubber latex can be applied in the production of several medical devices, i.e surgery glove,
condom, feeding tube, etc. However, the production cost of protease enzyme is high; which is not
suitable for applying in rubber latex manufacturing. Therefore, the aim of this study was to
develop low cost process for protease production. First step was to develop culture broth for
protease production instead of nutrient broth (NB), a commercial culture medium, by using
statistical methodology, i.e. Plackettt and Burman Design and Central Composite Design (CCD)
associate with response surface methodology. Results showed that soybean meal could be used as
a main raw material for culture medium. Furthermore, K,HPO,, MgSO, -7H,0, initial pH of the
culture medium and cultivation time had a significant effect to protease production (p<0.05). The
optimal compositions of culture medium to produce protease enzyme were 10 g of soybean meal,
supplemented with 0.71 g/l K,HPO, and 0.72 g/l MgSO, -7 H,0 0.72 g/l, initial pH at 7.6 and
cultivated for 21 hr. The predicted protease enzyme produced according to above conditions was
54 unit/ml, while the obtained protease was 61.67 Unit/ml in validation experiment. This yield
was higher than that in a sole soybean meal medium that gave only 17 Unit/ml, whereas 37.83
Unit/ml was obtained when cultured in NB. Protease harvesting from culture broth was the next

experiment to be studied for production cost reduction. It was found that enzyme precipitation by
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acetone at the final concentration of 60 % by vol. was effective similar to precipitation by
ammonium sulfate. About 57.63 % yield of protease was recovered. Moreover, acetone could be
recycled. Finally, to prolong the activity of protease during storage time was investigated using
Central Composite Design (CCD) associated with response surface methodology. It was found
that glycerol and potassium metabisulfite with final concentration at 4.6 M and 0.03 M,
respectively, were able to maximize the enzyme stability when stored at 4 °C for 1 month, while
no remaining of enzyme activity was found in enzyme without both chemicals. It was concluded
that according to these developed processes, production cost could be reduced 29.19 times and

time consumption was reduced approximately 28.05 %.



