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ABSTRACT 
 

A new bacterial strain MG12 with high amylase activity was characterized as Bacillus marinus by 

morphological characteristics, 16S rRNA sequence homology and molecular phylogeny. Maximum 

production of amylase by strain MG12 was found in pH 7.0 and 30°C with an incubation time of 48h. SDS-

PAGE and characterization of enzyme showed 57.24 KDa with highest activity at pH 8 and 55°C. The Km and 

Vmax value for the enzyme activity was found using Line weaver-Burk plot.  
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I. INTRODUCTION 

 

Amylases are group of enzymes have the ability to 

degrade glycosidic linkage between linked glucose 

molecules with variety of applications in different 

industries were isolated (Gupta et al 2003, Mc Tigue 

et al.,1995). Thermophilic amylases will be useful in 

different industries (Leveque et al., 2000). Thermo 

stability is the desired characteristics.  High 

temperature tolerant amylases are available from the 

mesophilic Bacillus licheniformis (Morgan and Priest, 

1981), Bacillus sp.ASMIA -2 (Teodoro and Martin, 

2000). Improvement in strategies to isolate amylases 

with higher amylase activity leads to the discovery of 

new  - amylases with industrial applications. The 

advantage of thermophilic   - amylases are cooling 

cost can be reduced, solubility of substrates can be 

increased, lowering of viscosity allows enhanced 

mixing and pumping and decreases the risk of 

contamination. The wide range of amylases are 

acidophilic or neutral. But detergent industry is in a 

greater need of alkalophilic amylases. 

Present study we have isolated and characterized a 

novel thermophilic alkaline - amylase producing 

bacteria designated as MG 12  

 

II. Material and Methods 

 

Microorganism: 

In order to isolate amylolytic bacteria, soil samples 

were collected from the Pichavaram mangrove forest 

located near Chidambaram, Tamil Nadu. To isolate 

extracellular amylase producing bacteria, 1g of soil 

suspension was dissolved with 100ml saline water. 

Deca times dilutions of soil suspension were plated 

onto amylase agar, which contain all the components 

described in Asha eta al 2012 with Starch soluble 

0.2%, agar 1.5% at neutral pH was incubated for 72h 

at 30˚C and observed for zone of inhibition 

surrounding the bacterial colony due to amylase 

activity. Using Lugols iodine amylase producing 

colonies were selected. The physical, morphological 

and biochemical characterization of strain was 

determined based on Senath et al., 1986. 16srDNA 

http://ijsrcseit.com/
http://ijsrcseit.com/
http://en.wikipedia.org/wiki/Chidambaram
http://en.wikipedia.org/wiki/Tamil_Nadu
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sequencing was done to construct phylogenetic tree 

to find the strain. 

Optimization of media for the enzyme production: 

Initially the organism was incubated in 1% starch, 

0.05% MgSO4.7H2O, 0.02% 0MgCl2.6H2O, 0.1% 

K2HPO4 at pH 7.0 and 300C for 48h. The influence of 

different pH values (5-10) and temperature (25- 400C) 

for  - amylase production was investigated.  

Optimization parameters were set based on Asha etal 

2012. 

Enzyme Assay 

The assay was done by Bernfeld method at 500C. 

Protein Estimation: 

Lowry Method with BSA as standard used for protein 

concentration calculation (Lowry et al., 1971) 

Fermentation media, culture conditions and 

Purification of enzyme: 

Enzyme was produced using compositions 1.5% 

starch, 0.75% Yeast extract, 0.5% 0MgSO4. 7H2O, 

0.2 %MgCl2.6H2O, 1.0 % K2HPO4    at pH 7.0 and 300C   

for 30h.  Centrifugation has been done to collect 

supernatant at 15000g for 20min and was used for 

further studies. 

 

 

 

 

Salt precipitation: 

80% (w/v) Ammonium sulphate precipitation was 

done and kept at 40C for 12hand the procedure was 

as same as Asha et al 2012.  

Size exclusion chromatography and HPLC 

Size exclusion chromatography and HPLC was done 

same as in Asha eta al. 2012. 

Determination of molecular mass 

The purified enzyme molecular weight was 

measured by performing the procedure of   Laemmli 

(Laemmli, 1970). 

Biochemical characterization of purified enzyme: 

The influence of pH and temperature on the stability 

of  -amylase was assayed by using 1.5% soluble 

starch in a range of different pH and temperature 

using the methods of Asha et al 2012.  

Influence of effectors (metal ions) on the stability of 

amylase 

The influence of 10 mM concentration of different 

metal ions Mn2+ (MnCl2), Fe3+ (FeCl3), Mg2+ (MgCl2), 

Zn2+ (ZnSO4), Cu2+ (CuCl2) and Hg2+ (HgCl2) was 

determined at 55˚C in pH 8.5 for 60 min (Miller et al. 

1959). 

Kinetics parameters determination 

The enzyme (5.58 U/ml) was treated with different 

concentration of soluble starch (0.5-3.0%) in pH 8.5 

at 55˚C.  

 

III. Results  

 

Characterization of bacterial strain: 

 

The morphological and physiological properties of 

the isolated bacteria is in (Table 1). Presence of 

Bacillus sp. was based on Bergys Manual of 

Systematic Bacteriology. By 16srDNA sequencing 

and phylogenetic tree analysis the strain was 

affiliated to Bacillus marinus. (Fig.1 & 2 ) 

 
Fig: 1.Amylolytic activity of strain MG12 on starch 

agar  plate. 

 
Fig: 2. Phylogenetic tree analysis of strain MG12 

 X68416 Bacillus licheniformis

 AF302118 Bacillus sonorensis

 X60646 Bacillus subtilis

 X60637 Bacillus pumilus

 X60643 Bacillus smithii

 D16272 Bacillus lentus

 D16273 Bacillus megaterium

 D78312 Bacillus circulans

 D78314 Bacillus firmus

 X60634 Bacillus psychrophilus

 X68415 Bacillus globisporus

 X60642 Bacillus insolitus

 AJ542506 Bacillus drentensis

 AJ542512 Bacillus novalis

 AJ542509 Bacillus vireti

 AJ542513 Bacillus soli

 AJ542508 Bacillus bataviensis

 MG12

 AJ237708 Bacillus marinus
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Table 1 Identification of microorganism 

 
Hydrolysis of polymer substrates 

  
Fermentation and production of enzyme: 

 

The result on amylase production and growth of 

strain MG 12 with 1% starch as substrate is shown in 

(Fig 1). The enzyme production and growth were 

maximum (11.66U/ml) at 30h and was gradually 

decline up to 48h (Fig 3). Readily available carbon 

sources are depleted at stationary phase and so 

effective induction of enzyme was not observed in 

this phase. (Huang et al;2003, Wanderely et al;2004). 

 -amylase production by Bacillus flavothermus, 

Bacillus amyloliquefaciens and Bacillus  sp ANT 6 

the biomass and enzyme production was increased 

double fold and highest activity was observed after 

24h (Kelly 1997.Hillier 1997,Burhan 2003).But 

incase of Bacillus subtilis AX20  highest enzyme 

activity was observed in 34-46h (Najafi et al,2005). 

 
Fig. 3 : Time course induction of amylase production 

by MG12 

 

 The microbe has minimum characteristics in acidic 

and alkalophilic conditions. The highest production 

of enzyme and bacterial growth was observed at 7.0. 

 -amylase have an optimum pH between 6.0 and 9.0 

for most of the Bacillus strain (Burhan  2003; Castro  

1993; Van-Leeuwen and Patel, 1999). In this study 

the strain MG12 showed higher activities  -amylase 

(13.89U/ml) at pH 7.0.  

 

Temperature between 250C and 350C will give 

production of enzymes (Fig 4). Even though the 

tested bacteria has the capability to grow in all the 

temperature  but maximum enzyme activity was 

attained at 300C. Different temperature range were 

reported (Bajpai and Bajpai, 1989; Burhan et al, 2003; 

Castro et al, 1992; Lin et al, 1998).In this study the 

highest growth and production of  -amylase 

(13.11U/ml) was at a temperature of 300C. 
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Fig: 4 : Influence of Temperature on enzyme 

production by MG12 

 

Starch was replaced by readily available 

carbon.Presence of starch induced the production of 

enzyme (Fig 5). All other carbon source decreased 

the production of enzyme. Glucose will suppress the 

production of enzyme (Lin et al.1998). In 1.5% 

concentration of starch the strain MG12 showed 

highest growth (11.66U/ml). 

 

 
Fig: 5. Influence of carbon sources on enzyme 

production by MG12 

 

The presence of nitrogen sources significantly 

influenced the production of enzyme. Presence of 

0.75% yeast extract showed maximum growth and 

production (13.89U/ml). Nitrogen sources like yeast 

extract and peptone usually have stimulatory effect 

on enzyme production (Forgatty and Kelly.1980; 

Hamiltton et al.1999; Hewitt and Solomons.1996). In 

the Presence of 0.2% yeast extract induced the 

production of Enzyme in Bacillus sp BKL 20(Kubrak 

et al.,2010) 

 
Fig: 6. Influence of Nitrogen sources on amylase 

production by MG12 

 

Purification and Characterization of amylase enzyme: 

     

MG12 was grown in fermentation media (1000ml) 

with all the optimized conditions for 48h.The 

supernatant was collected and partial purification by 

ammonium sulphate (80%) yielded 26.01%.  

Purification results are summarized in (Table2). 

 
Fig.7.High performance liquid chromatogram of 

amylase from strain MG12 

 

Table 2: Results of purification from strain MG12 
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The relative molecular mass of the enzyme was 

found to be 57.26kDa.   The molecular weight of 

amylase enzyme produced by the strain Bacillus sp 

YX was found to be 56kDa (Liu et al., .2008). The 

raw starch degrading enzyme from Bacillus 

amyloliquefaciens was found to be 58kDa 

(Gangadharan et al., 2009). 

 

 
Fig: 8. SDS PAGE of amylase from MG123 

 

Activity of pH tolerance of amylase enzyme 

Optimum activity was at a pH of 8.0. The activity of 

enzyme gives an inference to its alkalophilic nature. 

Alkalophilic amylase enzymes have proved several 

industrial applications. 

 

Activity of temperature tolerance of amylase enzyme 

Optimum activity at 550C at a pH of 8.0. The activity 

of enzyme gives an inference to its thermophilic 

nature. Alkalophilic and thermophilic amylase 

enzymes have proved several industrial applications. 

(Fig 9) 

 

 

 
Fig: 10. Influence of temperature on amylase activity 

 

Activity of cations and anions in amylase activity 

 

The influence of cations and anions on activity of 

enzyme was measured in 10mM concentration, and 

presence of Fe3+ ion gave more activity. This result 

indicates that the amylase enzyme produced by 

MG12 is a metalloenzyme (Fig 10). 

 
Fig: 11. Effect of metal ions in amylase activity 
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Calculation of kinetics constant 

 (Fig. 12). 

 
Fig. 12 Michaelis-Menten plot 

 

Km: 0.1327, Vmax: 17.89 and Slope: 134.815 

(Vmax/Km) 

 Km and Vmax were calculated from Lineweaver-

Burk plot using initial reaction rates for different 

soluble starch concentrations (0.5% - 3.0%) at 55˚C 

(Fig. 13). 

 

Best fit values: Slope: 0.0038 

X1 = 1.0, X2 = 0.5, Y1 = 0.0546, Y2 = 0.0527, 1/Slope (X/Y): 

263.15 

 
Fig. 13 Lineweaver-Burk plot 
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