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ABSTRACT

Isolation and identification of thermophilic Bacillus sp was carried out from soil samples of atannery area. Theisolate
KCPSS-3, when cultivated in liquid cultures containing trisodium citrate, produced protease. The production reached
amaximum in 9 h, with leves of 2.15 U/mg protein. The microorganism utilized severd carbon sources for the
production of protease. Starch was found to be the best substrate, followed by trisodium citrate, citric acid and
sucrose. Among the various organic and inorganic nitrogen sources used, ammonium nitrate was found to be the best.
Studies on the effects of temperature and pH on protease production reveded that the Bacillus sp could grow up to
65 °C within abroad pH range of 5-10 with an optima growth temperature and pH at 60 °C and 8.0, respectively.
Thermogtability studiesreved ed that the enzymewas stablefor 2 h at 30°C, while at 40°C and 80°C, 14% and 84%
of the origind activities were logt. Hence, it’s an indication that the enzyme produced is thermostable,
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INTRODUCTION

Proteases are one of the three largest groups of
indudtrid enzymes. They account for nearly 60 % of the
totd enzyme sdes covering about 20 % of the world
market, and they are used mainly in detergents(3,8,10).
Among the various proteases, bacteria proteases are
the most sgnificant, compared with anima and fungd
proteases (9) and among bacteria, Bacillus sp are
specific producersof extra-cellular proteases (6). These
enzymes have wide industrial application, including
pharmaceutica indudtry, leether industry, manufacture
of protein hydrolyzates, food industry and waste
processing industry (4).
Globa requirementsof thermostable biocatalystsarefar
greater than those of the mesophiles of which proteases
contribute two thirds (8). Thermostable proteases are
advantageous in some applications because higher
processing temperatures can be employed, resulting in
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fagter reaction rates, increase in solubility of nongaseous
reactants and products, and reduced incidence of microbid
contamination by mesophilic organiams (2).

In this study, bacteriaisolated from soil samples collected
from different places from a tannery area, was screened
for proteolytic activity. The selection of medium
components for the optima production of extracdlular
protease by thermophilic Bacillus sp strain KCPSS-3,
aong with some biochemicd properties of the enzymeis
al so described. The effects of pH on protease production
and temperature on the activity and gability of theenzyme
are also carried out.

MATERIALSAND METHODS
Organism

The bacteria grain used in this study was the
thermophilic Bacillus sp strain KCPSS-3, previously
isolated from soil samples collected from different places
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from atannery area. Growth in 5% nutrient broth at pH 5-8
and temperature 37-70 °C were examined. Different
biochemica tests were employed for itsidentification.
Screening for proteolytic activity

Thebacterid isolateswere plated onto nutrient broth-
casein-agar medium and were incubated at 37 °C for 24 h.
The strain was screened on the basis of formation of a clear
zone of casain hydrolysison thetest plate and wastransferred
to nutrient agar dant for growth and maintenance.
Protease production

The culture medium used in this investigation for
protease production contained: 0.5% wi/v D-glucose, 0.75%
wi/v peptone, 0.5% w/v MgSO,.7H,0, 0.5% w/v KH,PO,,
and 0.01% w/v FeSO,.7H,0 maintained a 37 °C for 24-72
h in a shaker incubator (120 rpm).At the end of each
fermentation period, the whole fermentation broth was
centrifuged at 10,000 rpm at 4 °C for 1520 min and the
clear supernatant was used as crude enzyme preparation.
Effect of culture conditions on enzyme production

The effects of carbon sources 1% wiv on enzyme
production were investigated replacing trisodium citrate by
glyceral, lactose, D(+)galactose, sucrose, maltose, starch,
D(+)glucose, casein and citric acid. Different nitrogen sources
including NH,NO,, peptone, yeast extract, casein,
(NH,),SO,, NH,Cl, KNO, and ammonium citrate were
employed for preiminary studies to determine growth and
production of extracellular protease.
Determination of protease activity

The activity of protease was assessed in triplicate by
messuring the release of trichloroacetic acid soluble peptides
from 0.5% w/v azocasein in TrisHCI buffer (pH 7.2) when
500 ul of the same was incubated with 100 pul of the enzyme
for 60 min a 37 °C. The reaction was stopped by adding
500 ul of 15% TCA with shaking. This was left for 15 min
and then centrifuged at 5000 rpm at 4°C for 15-20 min. 1 m
of the supernatant was added to 1 ml of 1M NaOH and the
absorbance was read a 440 nm. One unit (U) of protease
activity was defined as the number of micromole of subsrate
converted to product per minute under standard assay
conditions.
Effect of pH on protease production

Theeffect of pH on protease production from Bacillus
p was determined by growing each species in fermentation
medium of different pH using appropriate buffers. phosphate
buffer (pH 5-6.0), Tris-HCI buffer (pH 7.0-8.0) and glycine-
NaOH buffer (pH 9-10). Protease production was measured
and monitored every 6 h over aperiod of 72 h of fermentation
through assay of protease activity.
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Effect of temperature on protease production

Theeffect of temperature on protease production was
sudied by growing each Bacillus $p in fermentation media
st at different temperatures (37, 45, 50, 55, 60, 65 and 70
°C). Protease production was monitored every 6 h over a
period of 72 h of fermentation through protease activity assay.
Effect of temperatureon activity and stability of enzyme

The effect of temperature on the enzyme activity was
determined by performing the standard assay procedure at
pH 7.5 at different temperatures (37, 45, 50, 55, 60, 65 and
70 °C). Thermogtability was determined by incubeating the
crude enzyme at above mentioned temperaturesfor 2 hina
thermodtatic water bath. After trestment the resdua enzyme
activities were assayed.

RESULTSAND DISCUSSION
Effect of culture conditions on enzyme production

The growth pattern of Bacillus sp. KCPSS-3 and
protease production was observed for 12 hin liquid medium
with 1% trisodium citrate as a carbon source in a 250 mi
conica flask (Fig. 1). Bacillus sp grew very fast and the
formation of protease started from 5™ hour of the growth and
reeched amaximumin 9 h (2.15 U/mg protein) then beganto
fdl. Thisimplies that the production of protease was directly
linked to the metabolicdly active sate of the culture. Ward
(9) reported that Bacillus sp usually produce more protease
during the late exponentid phase.
Bacillus 5p. KCPSS-3 was capable of utilizing awide range
of carbon sources. However, the best carbon sources in the
present study, for protease production were starch and
trisodium citrate, followed by citric acid and sucrose (Table
1).
The type of nitrogen sources also affected the production of
protease. Among the various organic and inorganic nitrogen
sources, the maximum enzyme activity (1.1 U/mg Protein)
was obtained when NH,NO, was used in the medium (Teble
2). Moderateto good level sof enzymeactivitieswere obtained
when NH,CI, KNO, and ammonium citrate were used as
nitrogen sources. When various organic nitrogen sourceswere
tested for protease production, it was found that protease
formation by Bacillus sp. KCPSS-3 was repressed, athough
growth in some cases was simulated. Similar results were
obtained by Ponsare et al. (5) to Aeromonas hydrophila
and by Banerjee et al. (1) to Bacillus brevis.
Effect of pH on protease production

The Bacillussp. KCPSS-3 produced protease over
the entire range of pH investigated (pH 5-10). However, the
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Figure 1. Growth (1%) and protease production ( %) as afunction of cultivation time by Bacillus sp

KCPSS-3 grown on 1.0% trisodium citrate in shake flasks at initial pH 7.0 and at 50°C.
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Figure 2. Protease production from Bacillus sp KCPSS-3 a different pH
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Figure 3. Protease production from Bacillus sp KCPSS-3 at different temperatures
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Figure 4. Optimum temperature ( %) and stability (2%0) of protease produced by Bacillus sp
KCPSS-3 grown at 50 °C for 9 h. Relative activity is expressed as percentage of the maximum.

Table 1. Growth and protease activity by Bacillus sp KCPSS-3 using different carbon sources. The culture density
and extracellular protease activity were determined after Oh incubation at 50°C and initid pH 7.0.

Carbon source Culture dengity Protease activity
(OD 470 nm) (U/mg Protein)
Glycerol 091 0.34
Galactose 0.36 0.27
Lactose 0.37 0.27
Starch 1.26 1.16
Sucrose 0.69 0.78
Maltose 0.21 0.43
Glucose 0.48 0.50
Cas2in 0.41 0.34
Trisodium citrate 1.04 113
Citric acid 0.46 0.79

Table 2. Growth and production of protease by Bacillus 50 KCPSS-3 using different nitrogen sources. The
culture dendity and extracdllular protease activity were determined after 9h incubation at 50°C and initid pH 7.0.

Nitrogen source Culture dengity Protease activity
(OD 470 nm) (U/mg Protein)
Peptone (0.5%) 15 0.24
Y east extract (1.0%) 1.40 0.14
Casein (1.0%) 0.62 0.12
Ammonium citrate (1.0%) 0.57 0.72
Ammonium nitrate (1.0%) 0.65 1.10
Ammonium sulphate (1.0%) 0.24 0.17
Potassium nitrate (1.0%) 054 057
Journal of Pharmacy Research Vol.1.Issue 2. Oct-December 2008
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maximum protease production was observed a pH 8.0 while
a pH 10, the protease production was about 60% (Fig. 2).
Effect of temperature on protease production

Based on the exhibited proteolytic activity and growth
temperature range of 37-70 °C, the effect of temperature on
protease production was determined. The Bacillus sp.
K CPSS-3 showed maximum protease production at 60 °C.
Protease production was about 70% even at 65 °C (Fig. 3).
Resultsreved that theBacillussp under study isathermophile,
and hence, thismay be the source of thermostable proteases.
Effect of temperatureon activity and stability of enzyme

The protease activities were assayed at different
temperatures ranging from 37-70 °C at a constant pH of 7.5
(Fig. 4). Enzyme activity increased with temperature within
the range of 30 °C to 60 °C. A reduction in enzyme activity
was observed at vaues above 60°C. The thermogtability
of the enzyme was examined by measuring the remaining
activities a 60 °C, after incubation of the enzyme without
subgtrate at various temperatures between 30 & 90 °C for 2
h. The thermogtability profile indicated that the enzyme was
stable 30 °C for 2 hwhile a 40 °C & 80 °C, 14% and 84%
of the origind activities were log, respectivey.
CONCLUSIONS
Theresultsobtained inthisstudy show thet thereisappreciable
high production, activity and stability of the enzyme & high
temperatures. This suggeststhat K CPSS-3 can be apotential
producer of extracdlular thermostable protease which could
find gpplications in industry and biotechnology. The enzyme
thus produced is presently under characterization.
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