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Abstract

This research program composes of 2 research projects, including the semi-pilot
up-scaling process of protease production for applying in allergic protein-free rubber
latex preparation and the characterization of Bacillus subtilis MR10 proteases for
utilizing process development in industrial scale production of this enzyme. The main
objectives of this program involve the development of protease enzyme production
from bacterial Bacillus subtilis MR10 in the semi- pilot scale and to test for the
application of protease in the manufacturing of medical glove. The results from these
research found that the the production of protease from B. subtilis MR10 could be up-
scaled in 20L fermenter. Approximately 3.0-3.38 times of protease productivity
comparing to that from the project RDG5650081 was obtained. The optimal conditions
for protease production were under the temperature at 28-30 °C, aeration at 1.0 kg/cm?,
agitation at 150 rpm. The productivity obtained from semi-batch fermentation was
about 20% higher than batch fermentation. The production cost of semi- batch
fermention was also lower than batch fermentation about 3 times. According to our
study, it was also found that crude protease consisted of two proteases, Protease 1 (P1)
and Protease 2 (P2). The molecular weights of P1 and P2 were approximately 45 and
30 kDa. The optimal pH for the P1 and P2 activity was 9.0 and 8.0 while the optimal
temperatures were 45-55 and 45-50°C, respectively. P1 and P2 were stable at pH range
of 5.0-10.0 and 7.0-10.0, respectively. Kinetic parameters K, and Vs of P1 were 8.0
me-ml? and 3840 pg-mltmin ! respectively, while those of P2 were 13.8 mg-ml ! and
5302 pg-mUtmin. The use of this protease in any manufacturing should be under the
optimal conditions of protease to maximize the enzyme efficiency, i.e. temperature at
45-55°C, pH 8.0-9.0 and not higher than 10.0 and free from Ag*, Hg?*, Cu?*, EDTA and
SDS. Moreover, the application of protease in the manufacturing of medical glove
negatively effected on the rubber vulcanization. The tensile and stress at 500% did not
meet to the standard of ISO and ASTM D3578-05 (Rubber examination glove). Thus the
glove formula and vulcanization conditions must be optimized when this protease is

applied, to obtain the higher quality product.
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