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Abstract
This study investigated the partial purification and characterization of a new strain of Bacillus megaterium strain KAN1 (GenBank
accession number: BankIt1545135 seq1 JX182976). It was isolated from traditional fermented drink Handia. The enzyme was
then partially purified by ammonium sulphate precipitation. The results showed that the purified enzyme has specific activity of
1.05 U mg-1. This was an increase of 2.07 times than the raw enzyme extract. The optimum pH of the purified enzyme was 11, but
the enzyme can work effectively in the pH range of 5.0 – 14.0. The temperature optimum for enzyme activity was 60°C, although
the effective activity was seen in a wide range of temperature. The Km and Vmax values for soluble starch substrate were 0.65
mg/ml and 1.568 mg min-1. Electrophoresis with SDS-polyacrylamide showed that the molecular weight of the enzyme was 67
kDa.
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Introduction
Enzymes are biologic polymers that catalyze the
chemical reactions without altering themselves after
the reaction. Microbial, plant and animal origin are
the source of enzymes.
Among them microbial origin are mostly preferred
due to cheaper production, high predictability,
controllability and reliability. Beside thermostable
and alkali tolerant nature makes them suitable for
variety of processing condition [1].
Amylase, an industrially important enzyme degrades
starch to simple sugar. This serves about 25 to 33%
of the world enzyme market [2]. This enzyme is
preferred to be collected in bulk from
microorganisms.
Thermostable amylases are mostly preferred in
industrial applications due to the decreased risk of
contamination, cost of external cooling and increased
diffusion rate [3]. Amylases, themostable in nature
very often shows alkali tolerant in nature. These
amylases are favorable for detergent industry as
working pH is between 8-11 [4].
Handia is indigenous rice based fermented
beverage of eastern India, and is being used as a
intoxicating drink by the ethnic tribes such as Santal,
Sabar, Bhumij, Paroja, Kondh, kolh, Mundari, Juang.
These tribes are scattered specially in Orissa
Jharkhand and West Bengal. It is prepared from
mixing previous microbial culture and growth
enhancer (Bakhar) with boiled rice. Details are
available in Roy et al a, b & c [5,6,7] (2012). While
analyzing microbial profile of Handia and its culture
(Bakhar), a novel strain of bacteria was identified.
One of such strain is Bacillus megaterium strain
KAN1. The uniqueness of this strain is that it can
produce alcohol directly from rice (starch) in a single
step process. Depending upon the high amylase
activity and the stability in wide range of
temperature and pH, the strain was taken for study.
The following data represents the partial
purification of amylase from the heat and
temperature stable Bacillus megaterium strain KAN1.
The effects of different environmental factors on its
properties are also studied.
Ivy Union Publishing | http: //www.ivyunion.org

Materials and methods
Strain
A new strain of KAN1, isolated from fermented rice
(Handia) was used in this study [5]. Although in both
fermented rice (Handia) and its culture (Bakhar)
presence of strain of KAN1 is proved to exist. The
culture was maintained in the nutrient agar slant at 4°C.

Production, extraction and purification of
enzyme from bacteria (recovery of amylase)
Production of amylase for the mentioned strain was
carried out on the optimized conditioned [5]. The
medium used in the study was composed of 100 ml
medium composed of (g/l): Peptone 0.9, Rice powder
0.1, (NH4)2HPO4 0.4, KCL 0.1, MgSO4, 7H2O 0.1,
NaH2PO4.2H2O 0.5 (pH-7).
Particular strain was cultured at 37°C for 30 h in
mentioned medium (100 ml taken in 250 ml Erlenmeyer
flask) and placed in a shaker incubator operated at 120
rpm at 30°C.The extracellular enzyme solutions were
obtained by centrifugation at 5000 rpm for 20 min using
a high speed centrifuge. The supernatant obtained was
collected and treated as crude enzyme source. The crude
enzyme was purified by ammonium sulphate
precipitation up to 80 % saturation. The precipitates from
different concentrations of ammonium sulphate were
re-suspended in 10 ml of 100 mM Tris buffer, pH 10.
The enzyme was then dialyzed with a 30kDa molecular
weight cutoff membrane in the same buffer for 24 hour,
with changes in buffer made every 2 hour. The dialyzed
sample was treated as purified extracellular alkaline
amylase and assayed for the calculation of enzyme
activity varying the environmental factor several.

Molecular weight determination by
SDS-PAGE
SDS-PAGE was carried out in 12.5 % resolving gel and
4.5 % stacking gel for determination of molecular mass
as per the method of Laemmli, 1970. Protein bands were
detected by destaining the gel in a methanol-acetic
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acid-water solution (4:1:5) after a staining process with
0.2% Coomassie brilliant Blue R250.
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enzyme was calculated as mentioned in enzyme assay
portion.

Protein estimation
Protein concentration in crude and purified enzyme was
determined by Lowry’s method of protein estimation [8]
(Lowry et al., 1951). The absorbance at 660nm was
recorded after the reaction was compared with the
standard graph plotted reacting a standard protein (BSA)

Enzyme assay
Amylase activity in crude and purified enzyme was
assayed by DNS method of Miller.,1959 [11], where
0.5 ml of enzyme was reacted with 0.5 ml soluble starch
(1% v/v dissolved in 100mM Tris Buffer pH 10) by
incubating the reaction mixture at 37ºC for 5 min. The
reaction was stopped by the addition of 1 mL of 3,5dinitrosalicylic acid reagent. The tubes were placed in
boiling water bath for 15 minutes and absorbance was
read at 540nm. The absorbance was compared with a
standard graph of maltose. Absorbance obtained after
reaction of maltose with DNS reagent. Mg/ml maltose
released after reaction of enzyme and substrate was
calculated. This concentration was used to get the
enzyme activity in U/ml. one enzyme unit is the amount
of enzyme able to release one micromole (or milimole)
of maltose per min.

Results and Discussion
Homogeneity test of purified enzyme by
electrophoresis SDS-gel polyacrylamide
The
result
of
electrophoresis
SDS-gel
polyacrylamide of partially purified enzyme can be
seen in electrophoregram (Figure 1). This figure
showed that the molecular weight of purified enzyme
was 67 kDa.

Characterization of the purified enzyme
The effect of pH (optimum), temperature (optimum) and
substrate concentration, on partially purified a-amylase
was determined. pH of the buffer system was varied
between 3.0 and 14.0, at temperature between 10-80°C.
Substrate concentration (0.2 to 1.4 mg/ml) was taken
into account under standard assay conditions [12].
For pH stability the enzyme preparations in different
buffer solutions (between 3.0 and 14.0) and were kept
at 4°C for 24 h. For thermal stability, the enzyme
preparations were exposed at various temperatures (10,
20, 30, 40, 50, 60, 70 and 80°C) for 15 min. Residual
enzyme activities were determined under standard
assay conditions [12]. The effect of activators
(Calcium, Magnesium and Sodium of 0.2 mg/ml) on
the purified enzyme was also studied. Activity of
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Figure 1 SDS-PAGE analysis of semi-purified
-amylase. M denotes marker, 1 denotes partially
purified enzyme.

Purification profile of the enzyme
The crude enzyme was purified by ammonium
sulphate precipitation up to 70 % saturation. Table 1
shows the phase of purification of amylase with
purification fold. This table showed that there was
increase in specific activity after purification. The
total activity of the enzyme in ammonium sulphate
precipitation decreases. This loss of activity might be
due to coagulation process with ammonium sulphate,
since the enzyme solution used was very dilute.

February 7, 2014 | Volume 2 | Issue 1

Roy A et al. American Journal of Current Microbiology 2014, 2:1-5

Page 4 of 7

Table 1 PURIFICATION PROFILE OF THE ENZYME
Phase

Vol.

Total Activity (U)

Crude enzyme 200

Protein

Specific

Yield

(mg/mL) Total (mg) activity

(%)

552

5.45

Protein

1090

0.50

(mL)
Purified enzyme

122.51

6.825

The optimum pH of partial purified a-amylase is shown
in Fig. 2. The highest activity was found at pH 11.0. This
partially purified enzyme exhibits activity between wide
ranges of Ph. At pH 12, the decrease of enzyme activity
was seen to start.
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22.19

2.07

Upon three different tested activator at a concentration
of 0.2 (mg/ml), Magnesium offers the maximum
activity. Calcium exhibit similar activity compared to
control (without activator). Effect of sodium is
comparatively less (Fig.4).
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Figure 4 Effect of activator on enzyme activity.
Figure 2 Effect of pH on enzyme activity.

Amylase activity was determined at different
temperatures. Maximum activity was observed at a
temperature of 60°C (Fig.3). Activity of the enzyme
decreases with increasing temperature. At 70°C it
offers 84% activity compared to activity at optimum
temperature.
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Figure 3 Effect of temperature on enzyme activity.
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Kinetic properties of amylase
The -amylase activity with different substrate
concentrations was estimated. The KM and Vma! values of
the a-amylase were determined by using
Lineweaver-Burk double-reciprocal plot. The reciprocal
of reaction velocity, 1/V, is plotted against the reciprocal
of the substrate concentration, 1/[S]. Plotting the results
gives a straight line; the best fit to the experimental
points is 1/V= .394 (1 /[S]) + 0.603. The y-intercept is
1/Vmax and the slope of the line is KM/ VmaK. The
x-intercept is -1 / KM. Hence the Vmax and KM values of
-amylase from isolated bacillus species were
calculated from Lineweaver-Burk double-reciprocal plot
as 1.568 mg min-1 and 0.65 mg/ml, respectively (Fig. 4).
Low values of Km indicate high affinity of the enzyme
for the substrate [13].
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The production and characterization of amylase
produced by Bacillus megaterium strain KAN1
(GenBank accession number: BankIt1545135 seq1
JX182976) isolated from traditional fermented drink
Handia was examined. Steamed rice is the substrate
for this particular alcoholic fermented beverage. The
novelty of this partially purified enzyme is that the
enzyme is thermostable and can withstand wide
range of pH without affecting its activity. Above
study concludes that this strain can be a good source
for the production of a very important
thermostable-alkaline amylase enzyme being used
industrially.
In order to attain higher specific activity further
purification needs to be done that includes
chromatography techniques such as affinity
chromatography, ion exchange chromatography,
HPLC etc.
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