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Abstract- In the present study, 50 microbial strains were isolated from the soil samples from different regions of Andhra
Pradesh. Among the isolates hyper producing strain namely, Bacillus Clausii was selected for alkaline protease production. The
protease production efficiency of the organisms was measured with different environmental and nutritional parameters. The
optimum fermentation conditions of production were temperature 40°C, pH 8 and time 32H. Fructose, peptone and Copper

sulphate as good nutritional sources for producing higher yields of the enzyme.
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Introduction

Proteases are proteolytic enzymes that catalyze the
breakdown of proteins by hydrolysis of peptide bonds.
Proteolytic enzymes are ubiquitous in occurrence, being
found in all living organisms, and are essential for cell
growth and differentiation. Proteases represent one of the
three largest groups of industrially important enzymes [4].
Bacteria are the most dominant group of alkaline protease
Bacillus being the most relatively prominent and serve as
an ideal source of these enzymes biotechnological
importance [6, 14] because of their rapid growth and limited
space required for their cultivation [1].

Among different types Acidic, neutral and alkaline
proteases, alkaline protease plays very important role as
most commonly used industrial enzyme in view of their
activity and stability at alkaline pH. They are used in
detergent formulations, food, pharmaceuticals, and leather,
in film industry, medical use and by waste processing
companies [2, [5-6], [8-9], 12, 15]. Multiple application of
these enzymes stimulated interest to discover them with
novel properties and considerable advancement of basic
research into these enzymes.

Proteases can be produced from wide diverse sources
such as plants, animals and microorganisms. Protease can
be produced by all microorganisms that produce a
substantial amount of extracellular protease have been
exploited commercially. Microbial proteases play a crucial
role in numerous pathogenic processes mainly responsible
for degradation of elastin, collagen, proteoglycons and also
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proteins that function in vivo host defence. Identification
and characterization of microbial protease are prerequisite
for understanding their role in pathogenesis.

MATERIALS AND METHODS

Isolation and Enzyme Production

Soil samples from different regions of Andrapradesh were
collected.1gm of soil sample was taken in 250ml conical
flask containing 100 ml of sterilized water and contents
were mixed well in an orbital shaker to get homogeneous
suspension. The suspension is serially diluted 107 times

and using streak plate technique the diluted samples are
transferred to petri-dishes containing sterile skim milk agar
medium. After inoculation the plates were incubated at
370C for 48 hours.

After incubation bacterial colonies appearing over skim milk
agar medium were identified based on colony
characteristics and their identities were confirmed through
Gram staining methods and by a series of biochemical
tests as prescribed by Bergley manual. For enzyme
production, strain was cultured in 250 ml of Erlenmeyer
flask containing 100 ml culture medium, which consists of
10.0 g of glucose, 5.0 peptone g, 5.0 g yeast extract, 5.0 g
K2HPO4, 0.1 g MgS04.7H20.The inoculated medium was
placed in a thermostatic orbital shaker for 48 hrs at 37°C
and 120 rpm. The culture was centrifuged at 10,000 rpm
for 10 min to obtain crude enzyme.
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Protease assay

Alkaline protease activity was determined with a
modification of the method [6].1ml of suitable diluted
enzyme solution was added to 5 ml 0.5% (w/v) casein
solution (dissolved in 50 mM Tris-HCL buffer with pH of 8 )
and incubated at 55°C for 5 min. The reaction was
terminated with 5 ml of 10% (w/v) trichloroacetic acid and
the mixture filtrated through a filter paper. The filtrate
absorbance was determined using Lowry method and
extrapolated against a tyrosine standard curve. One unit of
alkaline protease activity is defined as the amount of
enzyme required to liberate 1 mg of tyrosine per minute
under the experimental conditions.

Optimization of production parameters for higher
enzyme yield

Effect of Nutritional parameters

Nutritional parameters include nitrogen source, carbon
source and metal ions. Firstly the respective nitrogen
sources soya, malt extract, peptone, yeast extract,
ammonium sulphate, ammonium chloride were added as a
sole source of nitrogen (0.5%, wiv). The different carbon
sources sodium acetate, sodium citrate, glucose, maltose,
sucrose, starch and fructose were added as a sole source
of carbon (1%, wiv). Different metal ions (Fe, Cu, Zn, Ag, Li
and ca) were added as metal ion source (0.1% wiv). The
enzyme activity was monitored for all different nutritional
parameters after 24 h growth at 37 C.

Effect of Environmental parameters

Environmental parameters include pH (7-10), temperature
(37-45) and time (0-72 H). The enzyme activity was
monitored for all the above parameters in the respective
ranges.

Results and Discussion

The enzyme production was observed between
temperature (37-45°C) and pH 7.0-10.0 “Fig. 3 &, b )". The
highest enzyme activity was observed at 40°C and also
comparatively high activity was also observed at 37°C,
decrease in enzyme activity is observed with increase in
temperature above 40 °C. The highest enzyme activity was
obtained at pH 9 and comparatively higher enzyme activity
is also observed at 8. However, further increase in pH was
not favourable on enzyme production. It was reported that
proteases secreted by Bacillus sp. presented activity at a
wide range of pH (7.0 to 11.0) and temperature (30°C to
60°C) [6-8]. The growth curve of the bacillus species “Fig.
(3 )" was observed and activity at every 4h intervals and
activity along with growth increase in the exponential phase
and maximum activity is observed in the stationary phase
at 32 h, The production of an extra cellular proteolytic
enzyme during the stationary phase of growth is a
characteristic of many bacterial species [11, 13] and the
activity decreased along with growth in the decline phase.

Isolation of bacteria

Bacteria producing alkaline protease were isolated from
soil by serial dilution techniques. Superior microbial strain
having high productivity is selected from zone of hydrolysis
assay. The isolated bacteria having maximum zone of
hydrolysis “Fig. (1)" were identified through a series of
biochemical tests (Table 1) as Bacillus sp for further
confirmation the sample was sent to IMTECH Chandigarh
and the biochemical characterization results were shown in
Table 1.

Effect of Nutritional parameters

The effect of different nutritional parameter on enzyme
production was represented graphically “Fig. (2 a, b, c)’
below. Among different carbon sources tested fructose has
significant positive impact on both growth as well as higher
enzyme Yyields. Maltose and glucose also had positive
impact comparatively where as starch, sucrose had very
less impact and sodium citrate, sodium acetate almost had
no significant impact on both growth as well as enzyme
yield. Organic carbon source have been found to be better
carbon source for growth and protease yield [3, 10]. Among
different nitrogen sources organic nitrogen sources showed
significantly increased activity where as inorganic nitrogen
sources showed very low almost negligible activity. The
negative effect of inorganic nitrogen sources on protease
production by Bacillus sp. has been observed in earlier
investigations [15]. The repression of protease biosynthesis
may be ascribed to the release of ammonia from these
inorganic nitrogen sources. Among the various metal ions
tested Ag, Cu, Li and Zn showed high enzyme activity and
maximum activity was observed using Cu and Ag ions.
Where as the activity was comparatively low for Ca and Fe
ions.

Effect of Environmental parameters

Conclusion

Bacillus clausii can be used profitably for large scale
production of alkaline protease to meet the present day
demand of the industrial sector. Fructose, peptone and Cu
best nutritional parameters for an enhanced enzyme
production with optimum range of pH (89) and
temperature (37-400C). Hence, further analysis on these
medium components with reference to their specific role in
the induced production of the enzyme is a very much
necessary for motivation of further studies.
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Table 1-Biochemical Characteristic of isolated bacteria. + positive result, - Negative result:

S.No Test Result
1 Gramstain +
2 Growth on MacConkey Agar +
3 Indole Test _
4 Methyl Red Test _
5 VogesProskauer Test _
6 Citrate Utilization
7 Casein Hydrolysis +
8 Starch Hydrolysis +
9 Urea Hydrolysis _

10 Cytochrome Oxidase _
11 Catalase Test +
12 Nitrate Reduction _
13 H2S Production +

Fig 1. Zone of hi/drolysisactivity assay for superior alkaline producing microbial strain.
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