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ABSTRACT                       A metalloprotease was characterised from a newly isolated Bacillus strain. The 
enzyme activity was stimulated by mono- and divalent metal ions at 5 and 10 mM concentration 
and inhibited by EDTA, DTT and  ME (95, 90 and 80%, respectively) at 10 mM concentration. 
The enzyme inhibition caused by 10 mM EDTA was restored by 45-47% with 5 and 10 mM NaCl. 
These characteristics established the enzyme as a metalloprotease. Different agroindustrial 
substrates were used for economic production of the metalloprotease, among which rice bran 
was selected as best providing 1000 U protease /g of substrate in 72 h with 20% inoculum and 
1:3 moisture content (w/v). The enzyme was thermostable (30-50oC) with maximum activity at 
60°C. It also exhibited a broad pH activity range (6-9) with a maximum at pH 8.
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Table 1. Morphological and biochemical tests performed for 
identifi cation of selected bacterial isolate.

Morphological tests 

Grams staining +
Cell shape rods
Spore formation +
Biochemical tests 
Indole production –
Methyl red –
Voges-Proskauer +
Citrate utilization –
Oxidase-test –
Catalase-test +
Starch hydrolysis –
Nitrate reduction –
Casein hydrolysis +
Gelatin hydrolysis +
Glucose fermentation +
Lactose fermentation +
Sucrose fermentation +

Figure 1. Zone of hydrolysis on milk agar plate exhibited by the se-
lected Bacillus isolate.

Figure 2. Effect of substrates, time, moisture content and inoculum size on enzyme production.
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inoculum size on enzyme  production

A B

C D

Figure 3. (a): Enzyme activity at different temperatures [30oC to 70oC] (b): Enzyme activity at different pH [6 to10]. (c): Stability of enzyme at 
temperatures 30oC to 70oC. (◆) 30oC, (■) 40oC, (▲) 50oC, (x) 60oC, (●) 70oC. (d): Stability of enzyme at pH 6-10 (+) 6, (□) 7, (▲) 8, (●) 9, (■) 10. 
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Figure 4. Relative protease activity in presence of NaCl (5mM) at different pH.

Relative protease activity
5 mM 10 mM

Control 100 100
Na+ 136.9 152
K+ 109 126.7
Ca2+ 126 133
Mg2+ 145.5 131.6
Zn2+ 126.3 128.3
Mn2+ 145.7 182
Cu2+ 179.4 139
Hg2+ 132.3 124
Fe3+ 105 102
EDTA 25 5
DTT 49 10

-ME 52 20

EDTA Concen-
tration  (mM)

Protease 
activity (%)

Protease activity with NaCl (%)
5 mM 10 mM

None 100 136.9 152
5 10 42 51.6
10 5 41.8 48.7

Table 2. (a). Effect of various metal ions and protease inhibitors 
on enzyme activity.

(b): Reduction in EDTA inhibition of enzyme activity with NaCl.
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