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ABSTRACT

Alpha amylases have various applications in diffieiedustries. Immobilization of alpha -amylase gwoed by a
strain of Bacillus sp isolated from soil of DibrugpaDistrict of Assam, India was studied. Partigtiyrified enzyme
with 4062.62U/ml activity was used for immobilipatistudy. 4% Sodium alginate was used for immaiitin of
enzyme and the optimum temperature, pH and incabateriod for immobilized alpha amylase enzyme \86f€,
6.0 and 10minutes, respectively. The immobilizetyree was very effective in reducing starch visgaaitd the
immobilized enzyme was found to be stable. Actingld was 86.39%. This immobilized enzyme can dasl u
commercially as a replacement of free enzyme becéusas shown greater operational flexibility ahéyher
enzymatic activity.
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INTRODUCTION

Among bacteriaBacillus sp. is widely used for thermostaldeamylase production to meet industrial needls.
immobilized enzyme is an enzyme that is attacheshtinert, insoluble material. Enzymes can be inilizeld to a
multitude of different carriers by entrapment, agsion, ionic binding and covalent bindinghis is a the method
for protecting and stabilizing the enzymes, therehlyancing their properties and their repetitivézation either in
batch, or continuous mode. Immobilization of enzgmeevents their deactivation by various physical ehemical
denaturing agents and thereby enhancing their tipeeh stability. Microbial amylases are available commercially,
and they have almost completely replaced chemigdidiysis of starch in the starch processing ingufd]. In
spite of the wide distribution of amylases, micedlgources, namely fungal and bacterial amylasesysed for the
industrial production due to advantages such as$ effsctiveness, consistency, less time and easpraxfess
modification and optimization [7], [3]The main use of enzymes includes hydrolysis ofchtao yield glucose
syrup, amylase-rich flour and in the formation ektin during baking in food industries[12]. Amy&sshave been
derived from several fungi, yeast, bacteria anthantycetes but members of the geBaillus are heterogeneous
and they are very versatile in their adaptabildythhe environment[11].Entrapment requires thatithmobilized
enzyme should be a large enough molecule to beikeiple the gel matrix but the substrate and prbdhould be
small enough to pass through the pores of thengeidbilized amylases offer several advantagesarithe reused,
involved processes can be operated continuoudly bétter controls, easy separation of the prodyctimpler
handling of materials and effective reduction imgass cost. Sodium alginate beads are widely usethiyme
immobilization because the gel formation occuredtl conditions and poses no risk of harm to hum&fgysical
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entrapment of alpha-amylase in sodium alginate $&ad shown to be a relatively easy, rapid andteafmique.
Starch molecules are very large, often reachingotecunlar weight of 80 million Daltons [5].1t is eapted that
starch hydrolysis reaction could occur more effedyi if enzyme bound to surface. The use of enzyimessoluble
or free form must be considered as wasteful becthesenzyme generally cannot be recovered at tHeoétthe
reaction. A new and valuable area of enzyme tedugyois that concerned with the immobilization okzgmes on
insoluble polymers, such as membranes and partitésact as supports or carriers for the enzynigityc[10]. In
the present study alpha amylase produced®hbgillus spwas used foimmobilization with sodium alginate.

MATERIALSAND METHODS

Isolation and I dentification of alpha amylase producing bacteria:

Isolation of bacatrial strains from randomly cotkxt soils of Dibrugarh districts were performedpas standard
serial dilution technique and biochemical charaztdion of bacterial strains were done as repobtg@]. Their
amylase activity was measured using agar cup mg#jddml of 24 hrs old culture broth containindwgae starch,
yeast extract, peptone, Mga@H,O, NaCl and CaGl(Himedia, India) was transferred to 45 ml of tlaeng sterile
medium and was incubated for’85 The culture was centrifuged at 10,000 rpm fomdi@ at OC (Refrigerated
Centrifuge, Sigma, Germany). The supernatant wed as crude enzyme.

Partial Purification of the Enzyme

Alpha amylase was partially purified by ammoniuntpbate fractionation followed by dialysis and g#drdtion
chromatography. The crude enzyme was brought to &f#¥honium sulphate saturation at 4°C in an ice.b&tle
precipitated protein was collected by centrifugatat 10,000 rpm for 10 min at® (Refrigerated Centrifuge,
Sigma, Germany) and dissolved in a minimum volurhphmsphate buffer (0.1M; pH, 7.0). The enzyme Soiu
was dialyzed at 4°C against the same buffer foln 24 4°C with continuous stirring and three changfethe same
buffer. The DEAE cellulose-ion exchange column wpas-equilibrated with the same buffer. The dialgsaias
concentrated through a freeze dryer Freeze dByld) and dissolved in a minimum volume of phap buffer
(0.1M; pH, 7.0) and applied to the DEAE cellulosduenn at a flow rate of 0.6 ml min-1 with 50 mL diar NaCl
gradient (0 to 1.0M). Fractions of 10 mL were ccié®l and each fraction was analysed for proteirceatnation
and a-amylase activity. The active fractions were pooletd concentrated through freeze dryer Freeze dryer
(Eyela). The final concentrated enzyme solution wed®n for comparative enzyme entrapment stlthzyme
activity of selected bacterial strains was assdye®NSA method. Blank contained 2.5ml of buffer @h@ml of
starch. Standard contained 0.5 ml of Glucose (1migyfAhosphate buffer, 0.1 M and pH Pyrotein was estimated
as per the method of Loweey al.1951.

Enzyme immobilization:

Enzyme was prepared as per above said method.rBtiepaof alginate beeds: 30% of Sodium alginateMlddia)

was prepared with phosphate buffer (0.1M; pH, 780\ olume of enzyme solution and sodium alginatitsan

was mixed to give a 4% (w/v) final concentratiomeTbeads are formed by chipping the polymer saiuiom a
height of approximate 20 cm into an excess of ([@00of stirred 0.2 M CaCl2 (HiMedia) solution with syringe
and a needle at room temperature. Left the beateisolution for 3 hrs. The calcium alginate besmtgaining the
enzyme were thoroughly washed with distilled wated used for further studies.

Immobilized enzyme assay
Enzyme activity of selected bacterial strains wesaged by DNSA method.

Deter mination of activity yield
Immobilization yield (%) = (I/ A-B) x 100

where

A = Activity of added enzyme;

B = Activity of unbound enzyme

| = Activity of immobilized enzyme
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RESULTSAND DISCUSSION

As in the agar cup method tbeebacteria showed highest activity with 2 8@sidentified asBacillus sp(MTCC
9402) ,byIMTECH (Chandigarh, Indic. Specific activityof crude enzyme, Ammonium sulphate precipita
(50%) and After dialysis were 362. 7317.76 and 12310.97 units mg proteimespectivel . The optimum
temperature, pH and incubation period purified alpha amylase enzyme were 606 and 10 minutes; whic
were similar with the crude enzyme (Data not sht

Purification steps

Enzyme activity (unit/ml)  Protein (mg/ml)

Crude enzyme 141491
Ammonium sulphate precipitation (50 3439.35
After dialysis 4062.6:

Table 1: Purification of alpha -amylase produced by Bacillus sp
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Fig 1: Activity in immobilized enzyme for Bacillus sp at different concentration of Sodium alginate.
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Fig 2: Reusability of immobilized alpha amylase from Bacillus sp
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Immobilization of the enzyme with 4% alginate begdse a yield of 86.39% with 3312.12 U/ml enzymgvity,
which was a venrgatisfactory result against 5% and 6 % sodium atgirconcentration (Fig 1). Pore size of
beads should be such that substrate and productasily diffuse in and out of the alginate get mabut the
enzyme should retain in the micro environmen beads. Lower the concentration of sodium alginatlatien,
greater will be the pore size of the beads and emently leakage of enzyme from the beads will dase
Similarly, the pore size of beads will decreaséhwlite increase inconcentration odium alginate solution. Lowe
the concentration of sodium alginate solution, grewill be the pore size of the beads and consatyukeakage o
enzyme from the beads will increase

Increased sodium alginate concentration interfdhexl entry ofsubstrate into the beads; that led to the Ic
immobilization efficiency [4].

In the reusability studythe immobilize enzyme activi (Fig: 2 was found to be 965.16U/ml with t
immobilization yield of 25.17%. With increase incty number, enzymatic tivity decreases steadily indicatil
enzyme leakage from beads.

The optimum temperature for immobilized alpha E®g enzymewas 60°C.The activity was determined
different incubation time with 1.5 % starch. Expeent was performed up80°C(Fig 3) where a decreased activity
of immobilized enzyme wasbservec
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Fig.3: Activity of immobilized alpha amylase from Bacillus sp at different temperature

The optimum pH for immobilized alpha amylase eneywas 7.0. The activity was determinecdifferent pH
(Fig.4) with 1.5 % starch. In acidic and alkalinendition the immobilized enzyme could not showetis&zctory
activity.

The optimum incubation period for immobilized [dpamylase enzyme was 10 mint

The activity was determined atfi@girent incubation time (Fig.5) with 1.5 % star¢hcubation time was continue
upto 60 minutes. Ten minutes incubation time wdficsent for required enzyme activil

In the immobilization process, the activity yieldosild be as high as possible. y low activity yield indicated
worthless immobilization process. The 86.39% végtiyield for this study should be acceptable. lafitized
enzyme has shown greater stability in high tempeeat.60°C, pH 7 and 10 minutes incubation timechSgreatr
operational stability has been beneficial from isidial point of view as it will maximize its poteak to use ir
textile and detergent industry. The enzyme entrdjip@lginate beads could be reus

2742
Pelagia Research Library



Basabrani Devi et al Adv. Appl. Sci. Res,, 2012, 3(5):2739-2744

4500 -
4000 -
3500 -
3000 -
2500 -
2000 -
1500 -
1000 -
500 -

0 T T T T T T T T T 1
3.8pH 4.5pH 5pH 5.6pH 6pH 6.6pH 7pH 8pH 8.5pH 9pH

Fig 4: Activity of immobilized alpha amylase from Bacillus sp at different pH
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Fig 5: Activity of immobilized alpha amylase from Bacillus sp at different pH

CONCLUSION

Theimmobilized alpha amylase from Bacillus sp carsuccessfully utilized in practicapplication and this can be
used commercially as a replacen of free enzyme system as immobilizegstem has shown greater operati
flexibility and higher enzymatic activit
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