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Abstract: Production of alkaline protease from Bacillus licheniformis (NCIM 2044) was studied and
characterized. Of different cheap source media chosen, maximum production of 172.425 U/ml was obtained for
1% wheat bran containing media. The enzyme assay at various optimum pH and temperatures were also
determined.
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INTRODUCTION:

Proteases (E.C.3.4.21.14) are enzymes that break
peptide bonds between amino acids of proteins.
They are also called proteolytic enzymes [1]. It is
very important in digestion as they breakdown the
complex proteins to simpler amino acids.
Alkaline proteases are produced by a wide range of
micro organisms including bacteria, moulds and
yeasts, actinomycetes etc [2]. Proteases are of six
groups, serine proteases, threonine proteases,
cysteine proteases, aspartate proteases, and
metalloproteases [3].  In bacteria, protease enzyme is
produced mainly Bacillus licheniformis, B.
horikoshii, B. sphaericus, B. furmis, B. alcalophilus,
B. subtilis [4].
Proteases have a variety of functions and have many
important biotechnological applications [5]. It is one
of the three largest groups of industrial enzymes and
finds application in detergents (to remove the
proteins from cloths soiled with blood, milk, sweat,
grass etc.) [6, 7]; In silk industry proteases has been
used in the process of silk degumming with

synthetic detergents which implies the partial non
ionic surfactants [8, 9]; In leather industry (for
bating, un-hairing, degreasing and soaking which
makes clean and green leather tanneries) enzyme
based leather dehairing has been considered an
environmentally friendly alternative to the
conventional chemical process [10, 11]; In food
industry, to remove unwanted bitterness in ripening
cheese is an example of the proteases in flavor
production in foodstuffs [12, 13]. Proteases are also
used to recover protein parts of animals and fish
which would otherwise go to waste after butchering.
Proteases are also used in the treatment of fish skins
for industrial uses [14]. In pharmaceutical industry
it is used for preventing excessive blood clotting and
reducing clotting the tendency for platelets and red
blood cells. Proteases are also used in drug
manufacturing where the enzyme can be used as an
aid for digestion by the pancreas. Also, in bio drugs,
proteases help in preventing or treating diseases that
escape traditional drug action, such as cancer or
other widespread multifactorial diseases [15].
Another major application is in waste water



Sathyavrathan P.et al /Int.J.ChemTech Res.2013,5(1) 551

treatment where the alkaline proteases can solubilize
proteins in wastes through a multistep process to
recover liquid concentrates which are of high
nutritional value for fish and livestock [16].
In this paper we have investigated the alkaline
protease production levels in Bacillus licheniformis
NCIM 2044 in commercial and various cheap source
media. The enzyme assay at various pH and
temperatures was carried out and the optimum
enzyme conditions were determined.

MATERIALS AND METHODS:

1. Micro Organism:
The bacterial strain, Bacillus licheniformis NCIM
2044 obtained from National Collection of
Industrial Micro-organisms (NCIM), was used in
the study.

2. Chemicals And Reagents:
Beef extract powder (HIMEDIA), Casein
(HIMEDIA), Trichloro acetic acid (MERCK),
protease peptone-A (HIMEDIA), Yeast
Extract(HIMEDIA), Di-Sodium hydrogen
phosphate (HIMEDIA), Glycine (QUALIGENS),
Citric acid (QUALIGENS) of analytical grade
were used.

3. Shake Flask Study:
SF1 (shake flask): Inoculation of a loopful of
inoculum from the maintained Bacillus
licheniformis stock to 3mL Nutrient broth,
incubated at 37 ⁰C, 150rpm for 24h.
SF2: To 30mL Nutrient media, 10%inoculum
was aseptically transferred and maintained at 37
ºC, 150 rpm for 24h.
SF3: For a 300mL production media,
10%inoculum from SF2 was aseptically
transferred and maintained at 37 ºC, 150 rpm for
24h.

4. Media Optimization:
The inoculum and production medium were
defined as follows: Media(1): Wheat Bran- 1%,
dextrose-0.5%, soyabean-0.5%, peptone-0.2%;
Media(2): Ricebran-0.15%, dextrose-0.5%, di-
sodium hydrogen phosphate-0.5%, yeast extract-
0.2%; Media (3): Dextrose 0.6g%, di-sodium
hydrogen phosphate 0.5%, peptone 0.2%, yeast
extract 0.2%. Media (4): Wheat Bran-1%,
dextrose-0.2%, soybean meal-0.3%, peptone-
0.2%; Media (5): Ricebran-1%, Dextrose-0.2%,
di-sodium hydrogen phosphate-0.4%, yeast
extract-0.2%.

5. Enzyme Extraction:
24 h grown bacterial cells were centrifuged at
10000 rpm for 15min and the supernatant was
filtered and used for enzyme activity assays [17].

6. Enzyme Assay:
Protease activity was determined using a
modification of Yang and Huang method [18].
The reaction mixture containing 1.5mL casein in
0.1M carbonate-Bicarbonate buffer (pH 10.5),
0.5mL 5mM calcium chloride, 0.5mL of enzyme
solution was incubated for 30 min at 40 ºC. After
incubation 2mL of trichloroacetic acid solution
was added, incubated at 30 ºC for 45minutes.
Then the reaction mixture was centrifuged at
3000rpm for 10 minutes and the supernatant was
collected. The absorbance was measured at
280nm.
Tyrosine was used as a standard (0-100 µg/mL).
1 Unit of enzyme activity is equal to 1µg of
tyrosine released per minute at the assay
conditions.

RESULTS AND DISCUSSION:

Maximum protease activity of 141.75 U/ml was
obtained for media (4) at temperature of 40 ºC and
pH 10.5.
Protease enzyme experimental data obtained
production in 5 different media highest enzyme
activity of 141.75 U/ml (Table-1) was obtained.

Table-1: Enzyme activity obtained with various
cheap source media

Srividya et al had reported an enzyme activity of 50
U/ml for wheat bran substrate [19]. For rice bran, by
R. microsporus NRRL 3671, 129 U/gds had been
obtained [20] whereas for dextrose 15 U/ml was
obtained [21]. Various other substrates like
groundnut cake [22], starch [23], corn [24], etc. were
also used and the highest protease activity reported
was 615 U/ml for groundnut cake media.
The effect of pH and temperature also influences on
the enzyme activity [25]. In our experiment,
maximum protease activity of 172.425 U/ml was
obtained at pH 9 and temperature 60 ºC (Figure-1).
Chaudhuri et al had also obtained a maximum
protease activity at pH 9 [25, 26]. At lower pH, the
enzyme activity was less since alkaline proteases are
highly stable only at higher pH ranges. Masumeh
Anvari et al had reported that at pH 10 and 11, 70 –
80 % of enzyme activity was retained [27].

Media Enzyme activity (U/ml)
1 117.675
2 97.8
3 110.25
4 141.75
5 83.25
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The influences of temperatures were also reported to
alter the enzyme activity values. Most alkaline
proteases had temperature optima at 60 ºC. At lower
temperatures (below 50 ºC), the enzyme activity was
also low [28, 29].

Figure-1: Enzyme activity at various
Temperature and pH

CONCLUSION:

Thus the protease produced from Bacillus
licheniformis (NCIM 2044) was found to be
promising for higher enzyme yields. The enzyme
had wide adaptability and applicability for various
industrial applications. The enzyme production
studies has to be studied on large scale levels and
further purification steps have to be chosen
according to the application requirements.
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