
The study of the production of milk-clotting enzyme by bacillus subtilis Natto

張宸瑋、施英隆

E-mail: 321997@mail.dyu.edu.tw

ABSTRACT

Due to acute shortage of calf rennet in recent years, bacterial rennets have received wide acceptability as one of the calf rennet

substitutes. This study investigated the environmental factors which affect milk-clotting activity ( MCA ) by Bacillus subtilis natto

Takahashi in solid state fermentation and liquid state fermentation, followed by optimizing the production of milk-clotting enzyme

by response surface methodology ( RSM ), partial purification and molecular determination was carried out by ultrafiltration

concentrate system and SDS-PAGE, factors affected of enzyme activity was also investigated. The highest milk-clotting ratio was

obtained when the Bacillus subtilis natto were cultivated in solid state fermentation containing rice bran and basal salts at 37℃, pH 6

and moisture 70% for 72 hr. In liquid state fermentation, the highest milk-clotting ratio was obtained when the Bacillus subtilis natto

were cultivated in medium which containing starch, corn steep solids, soybean meal, dry milk and basal salts at 37℃, pH 6 and

shaking at 175 rpm for 72 hr. The result of RSM showed that the highest milk-clotting activity was 1048.02 SU/mL when the

concentration of starch, corn steep solids, soybean meal and dry milk was 55.41g/L, 1.5g/L, 2.69g/L and 22.29g/L respectively.

The result of Ultrafiltration and SDS-PAGE showed that the molecular weight range of milk-clotting enzyme by Bacillus subtilis

natto was between 20000 and 30000 g/mole. The optimal milk-clotting enzyme activity by Bacillus subtilis natto was at 60℃ and

pH 6 in milk substance. When heating at 60℃ for 60 min or 70℃ for 5min, the milk-clotting enzyme lost 80% of its enzyme activity.

The result effect of pH on enzyme activity showed that the milk-clotting activity was quite stable between pH 5.0 and pH 6.0. The

effect of various metals on enzyme activity of milk-clotting enzyme by Bacillus subtilis natto showed that the monovalent positive ions

had no obvious effect on enzyme activity, but the divalent positive ions had positive effect on milk-clotting activity. The enzyme

activity was lost entirely when mercury ion ( Hg ) was added; mercury ion was the inhibitor of milk-clotting enzyme by Bacillus

subtilis natto.
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