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This study was designed to purify and characterize of α-amylase from pure strain of Bacillus subtilis. The crude α-
amylase was purified by ammonium sulphate precipitation, then loaded on DEAE Sephadex A-50 ion exchange
chromatography and gel filtration. The effect of pH, temperature and metal ions were investigated on the purified
enzyme. The single protein band on SDS-PAGE suggested that the enzyme was homogenous. Two different activity
peaks were observed in ion exchange chromatography designated pool A and pool B with the 8% and 4% yield,
15.93 and 6.44 purification fold and specific activity 2.55 μmol/min/mg and 1.03 μmol/min/mg respectively. The two
fractions revealed the same optimum pH 7.0 for the α–amylase activity while the enzyme was relatively stable at pH
4.0 and 7.0 between 20 to 40 minutes and 60 to 80 minutes for pool A and pH 8.0 between 40 and 100 minutes for
pool B. At 40°C, optimum temperature was reached, and amylase activity was maintained at 75% and 70%
temperature stability between 60 to 80 minutes for pool A and B, less than 20%, the residual activity at 60°C and
70°C was recorded. The incubation of α–amylase with Na+ and Zn2+ ions enhanced/activate the enzyme activity
correspondingly, Al3+ and K+ ions exhibited varied degree of inhibition while Ca2+ and Hg2+ ions caused total
inhibition on α–amylase activity. The ability of purified α-amylase from Bacillus subtilis under wide range of
temperatures and pH suggests its applications in industries and bioremediation of effluent discharge on food
processing sites.
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Introduction
Globally, indiscriminate dumping or disposal of wastes to the

environment affects both macro-and-microorganisms causing
ecological imbalance and displacement from their niche. The survival
of microorganisms depended on several factors such as biotic, and
abiotics. Soil stands as major reservoir of different microorganisms.
Biodegradation of wastes on/in soil by the action of microorganisms
could prompt a safer environment [1]. Microorganisms isolated from
soil stand as potential source of industrial enzymes due to their
abundance in nature. However, utilization of these enzymes such as
amylases, cellulases, linamarases, mannanase and pectinase etc in our
industries are limited due to the poor exploration. Amylases (EC 3.2.1)
is a hydrolytic enzyme that catalyze the hydrolysis of amylose and



DK-600), and the reaction was terminated by adding 1 ml of 3,5-
dintrosalicylic acid (DNSA) reagent tube. The tubes were incubated for
another 5 minutes in a boiling water bath for colour development and
cooled rapidly. The activity of the reaction mixture was measured
against blank at 540 nm. The amount of liberated reducing sugars
(glucose equivalents) were estimated by the dinitrosalicylic acid (DNS)
method of Miller. One unit of α-amylase was defined as amount of
enzyme producing 1 micromole of glucose equivalent per minute
under the experimental conditions.

Protein determination: The protein estimation of the crude extract
was determined by Bradford method and Bovine Serum Albumin
(BSA) was used as standard Bradford.

Purification and Characterization of Ǌ - amylase from
Bacillus subtilis
Purification of α-amylase from Bacillus subtilis: The purification of

crude extract (enzyme supernatant) obtained after cold centrifugation
was done in three stages. In stage one, 400 ml of the supernatant of
crude enzyme was precipitated by adding 240 g ammonium sulphate to
obtained 60% ammonium sulphate concentration. The concentrates
were then cold centrifuged at 6000 rpm for 30 minutes, the precipitate
obtained was washed with 100 ml phosphate buffer (pH 6.0) and then
dialyzed in the same buffers. In stage two, the partially purified α–
amylase obtained was purified on ion exchange column
chromatography containing DEAE (diethylamineethyl) Sephadex A-50
(2.0 × 2.5 cm, Pharmacia). The eluates obtained from stage two were
washed with 300 ml ion-free water, followed by 200 ml 0.01 M Tris-
HCl buffer (pH 8.0). The gel was eluted with NaCl. The absorbance of
each of the fraction at time interval was measured. In stage three, 2.5
ml of partially purified α–amylase was loaded onto a column
chromatography (2.5 cm in diameter and 30.0 cm high) using
Sephadex G-150 (Pharmacia). Phosphate elution buffer at 50 mM pH
6.0 was applied with the flow rate 20 ml/hour. A fraction of 5.0 ml was



3RRO�% 10.72 1.95 2.01 20.9 21.55 1.03 3.59 6.44







3RRO�$ 3RRO�%

Al3+ 37.61 63.54

Na+ 147.71 213.54

Ca2+ 0 0

K+ 21.10 97.92

Hg2+ 0 0

Zn2+ 156.88 277.08

Control 100 100
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