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ABSTRACT

Proteolytic bacteria were isolated from pond soil and the potential strain was
identified as Bacillus sp by studying their cultural, physiological and biochemical test.
For the production of alkaline protease, the Bacillus strain was grown on modified
production medium containing casein as substrate. The crude enzyme showed 3.75
Units/ mg-! of enzyme activity and 720 mg of protein concentration. The enzyme was
purified and it showed 0.48 Units/ mg -! of enzyme activity, 0.52 mg of protein
concentration and molecular mass of 48 KDa. The enzyme was active and more stable

at pH-8.0 and temperature at 30°C.
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INTRODUCTION

Enzymes are biological catalysts

which  regulate  specific  biochemical
reactions. Among the industrially important
enzymes, proteases and amylases are
considered to be the most prominent enzymes
since they are widely utilized in brewing,
detergent and food industries. There is
difference in the properties of amylases and
proteases produced by various bacterial
strains with reference to temperature, pH etc.,
(Gupta et al., 2003; Murugan and Wins,
2010). Proteases are a group of enzymes,
whose catalytic function is to hydrolyze
peptide bonds of proteins and break them
down into polypeptides or free amino acids

(Deng et al., 2010).

Proteases are widespread in nature,
microbes serve as a preferred source of these
enzymes because of their rapid growth, the
limited space required for their cultivation
and the ease with which they can be
genetically manipulated to generate new
enzymes with altered properties that are
desirable for their various applications in
industries (Kocher and Mishra, 2009). Many
of these bacteria contain potential enzyme
production such as amylases, proteases,
gelatinase, etc (Saju et al., 2011). Among
bacteria, Bacillus species are specific
producers of extracellular alkaline proteases
(Godfrey and Reichelt, 1985) and widely

distributed in soil and water.

The aim of this present study was to
produce alkaline protease form bacterial

strains and characterize the enzyme.

MATERIALS AND METHODS
Soil sample

Soil sample (4-5g) was collected from
pond near Cheyyar at a depth of 2-5 cm in a
clean polyethylene bags. It was air dried at
room temperature and taken for bacterial

isolation.

Isolation of bacteria and screening for
alkaline protease

Bacterial strains were isolated by
serial dilution agar plate method. The isolated
different colonies were inoculated on the agar
plates containing casein (1% w/v) and milk
powder (1% wi/v) and incubated at 37°C for
24-48 hours. After incubation, the plate was
observed for clear zone around the colonies.
Depending on the clear zone of hydrolysis,
potential was selected for further studies

(Kumara swamy et al., 2012).

Characterization and identification of
strains

Pure culture of positive isolates was
maintained on nutrient agar slant containing
2% agar and pH was adjusted to 7.0. It was
identified by means of morphological
examination, cultural studies and biochemical
characterization according to the methods of

Buchanon and Gibbons (1974).
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Enzyme production

The potential positive strain was
inoculated 50 ml of protease specific medium
broth containing (g/L) glucose 5.0, peptone
7.5, MgSO, 5.0, KH,PO, 5.0, FeSO, 0.1 and
pH-7.0. The flask containing fermentation
medium was incubated at 30°C for 2-3 days
under shaking conditions (180 rpm). After
the completion of fermentation, the whole
fermentation broth was centrifuged at 10,000
rpm at 4°C, and the clear supernatant was
recovered. The crude enzyme supernatant
was subjected to further studies (Josephine et
al., 2012).

Enzyme assay and protein concentration

The proteolytic activity was assayed
by modified folins method. The reaction
mixture comprises 0.5% Casein and 50 uM
Glycine NaOH buffer (pH 10.0) was kept for
incubation at 80 °C for 30 min. The reaction
was then stopped by the addition of 10%
TCA. The tyrosine liberated was estimated
using Folins reagent and absorbance was
recorded at 670 nm. One unit of protease was
defined as amount of protease required to
release 1 pg of tyrosine under the assay
condition in 1 min (Mukesh kumar et al.,
2012). Protein concentration of the enzyme
was estimated by Lowry’s method (Lowery
et al., 1951) using Bovine serum albumin
(BSA) as standard.

Purification of protease
The bacterial cell free fermented

media was collected and concentrated by

ammonium sulphate precipitation (Wilson
and Walker, 2005). For this study, 75%
saturation of ammonium sulphate was used.
All subsequent steps were carried out at 4 °C.
The concentrated protein was resuspended in
0.1M Phosphate buffer, pH 7.0, and dialyzed
against the same buffer (Josephine et al.,
2012).

Molecular Mass Determination

SDS PAGE was performed according
(1970) with the 4%
stacking gel and 10%

to the Laemmli
Acrylamide
Acrylamide separating gel to determine the
molecular mass and purity of protein. The
sample was treated with sample buffer and
boiled at 100°C for 3 minutes and loaded
onto the gel. A voltage of 150 V was applied
and the gels were left running for 45 minutes
to achieve sufficient migration. Proteins were
visualized by staining the gel with Coomassie
blue G-250 and the molecular weight of
alkaline

protease was determined by

comparing with molecular weight markers.

Enzyme Characterization

The following factors were studied to
obtain the optimal condition for activity of
partially purified proteases. These factors
include incubation temperature and pH
(Josephine et al., 2012). The optimal pH for
purified enzyme was determined in pH 4.0 to
11 Acetate buffer for pH 4.0 to 5.5
Phosphate buffer for pH 6.0 to 7.5; Tris/HCL
buffer for pH 8.0 to 9.0; Glycine/NaOH

buffer for pH 9.5 to 10.5 and NaHPO,
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/NaOH buffer for pH 11.0). The effect of

temperature on enzyme activity was
determined by measuring the activity within

a temperature range of 20°C - 80°C.

RESULTS AND DISCUSSION

In this present study, Bacterial strains
were isolated from soil sample collected from
pond near Cheyyar, Tiruvannamalai District.
After screening of protease enzyme, one

number of potential protease producing

bacterial stain was selected for enzyme
production. The positive strain was identified
by cultural, physiological and standard
biochemical tests. After the all tests were
done, the strain was rather identified using
the Bergey’s Manual of Determinative
Bacteriology (1994) and Bergey’s Manual of
Systematic Bacteriology (1989). Based on
the results mentioned in Table 1, the isolated

strain is probably identified as Bacillus sp.

Table 1 Characterization of isolated strains

SI. No. Characterization Result/Inference
1 Source of strain Soil
2 Growth condition Aerobic
3 Temperature 28-30°C
4 pH 7+0.2
5 Colony morphology on NA  Raised, Dirty white
6 Gram reaction +ve
7 Cell morphology Rods
8 Arrangements Single/paired
9 Spore -
10 Motility -
11 Catalase +
12 Oxidase +
13 Starch hydrolysis +
14 Casein hydrolysis +
15 Indole -
16 Methyl red +
17 \oges proscauer -
18 Citrate test -
19 Urease test -
20 Glucose fermentation +
21 Sucrose +
22 lactose -
23 arabinose +

Probable identity = Bacillus sp.

NA= Nutrient agar; ‘+’ Positive; ‘-‘Negative

The production of alkaline protease
flask

containing growth medium. It was incubated

was carried out in Erlenmeyer

at 37°C for 2-4 days in a shaking condition.
The enzyme production was analyzed at
different

intervals; The Bacillus species
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produced alkaline protease at the middle of
the stationary phase of growth (3.75 U/mg™
enzyme activity and 720 mg of protein
concentration). The enzyme was
preliminarily extracted by centrifugation and
concentrated by ammonium  sulphate
precipitation and dialysed with phosphate
buffer.  The

concentration of protease enzyme suspension

enzyme  activity and
was estimated before and after purification.
The crude enzyme showed 3.75 Units/ mg ™
of enzyme activity & 720 mg of protein
concentration and purified enzyme showed
0.48 Units/ mg ™ of enzyme activity & 0.52

mg of protein concentration.

The molecular mass of extracellular
alkaline protease from Bacillus species was
analysed by 10%  acrlamide  gel
electrophoresis, only single band was found
approximate molecular weight of 48 KDa.
Generally, molecular mass of the enzymes
produced by the microbes are varied much.
Similarly, Shin et al. (2004) reported that the
molecular mass of the intracellular protease
produced by L. casi was 55 kDa. Nakajima et
al. (1974) were reported two extracellular
proteinases produced by Escherichia freundii
with the molecular weight of 51 and 41 kDa,
respectively. Kazan et al. (2005) pointed out
that the enzyme purified through DEAE
cellulose chromatography from B. clausii
GMBAE 42 by SDS-PAGE analysis revealed
the molecular weight of 26.50 KDa. An
organism, B. proteolyticus CFR 3001 was

isolated from fish processing waste produced
an alkaline protease; the molecular mass of

this partially purified protease had 29 kDa.

Effect of pH on enzyme activity was
studied on different pH ranges 4-11. In this
study, the optimum enzyme activity was
found to be higher at pH 8.0. The protease
produced by Bacillus sp showed optimum pH
as 7.0 (Nihan Sevinc and Elif Demirkan,
2011). It was shown that the enzyme also
gave high activity in the alkaline pH range 7-
9.

Effect of temperature was studied on
enzyme activity by incubating on different
temperatures 20°C- 80°C per 10 minute. The
observation showed that the enzyme is
thermo-labile, as the temperature increased
the activity of enzyme also decreased and
enzyme showed its optimum activity at 30°C
and became reduced at 80°C. In literature,
optima temperatures have been reported

between 30-70°C for Bacillus sp. protease.

CONCLUSION

A novel Bacillus species was isolated
from soil with the ability of producing
amylase and protease enzyme qualitatively.
Protease enzyme was produced and studied
in detail by determining molecular weight
SDS-PAGE,

temperatue, metal ions on enzyme activity.

influence of various pHs,

The production medium was found to be cost
effective, convenient and easier to scale up
Further

than the conventional method.
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experiments will be carried out to obtain high

yield of protease.
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