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Alpha amylases are starch degrading extra cellular enzymes that randomly cleave the  

1,4-linkage between adjacent glucose units and ultimately generate glucose, maltose 
and maltotriose.  The alkalophilic strain was isolated from soil sample that produced 
clear zone in starch agar medium. The Bacteria was identified as Bacillus flexus strain 
XJU-1by 16s rDNA studies and Phylogenetic analysis. The amylase production was 
optimized by subjecting in different culture conditions like carbon and nitrogen sources. 
The highest amylase production by Bacillus flexus strain XJU-1was achieved using 1% 
(w/v) starch, 0.5% (w/v) yeast extract as carbon and nitrogen sources respectively. The 
optimized growth medium that has been successfully developed for high amylase 
production by Bacillus flexus strain XJU-1in 250 ml Erlenmeyer flask comprise of (% 
w/v): 1% soluble starch, 0.5% peptone, 0.5% yeast extract 0.1% potassium-di- 
hydrogen phosphate, 0.05% magnesium sulfate, 0.05% sodium chloride,  
0.1% sodium carbonate and 1% agar-agar, pH 8.   
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INTRODUCTION  
Amylases are starch-degrading enzymes of industrial importance. Animal amylase is 
mainly a amylase, while b-amylase occurs in plants. It was established few decades ago 
that a-amylase occur and can be produced as an extracellular enzyme by 
microorganisms. First of such discovery was made in 1946 when b-amylase was found 
to be produced by Bacillus polymyxa and later by another Bacillus species identified as 
Bacillus cereus var. mycoides . Other amylolytic enzymes can also be obtainable in 
Bacillus strains.  
Microbial production of amylase is more effective than that of other sources as the 
technique is easy, cost effective, fast and can be modified to obtain enzymes of desired 
characteristics. The microbial amylases could be potentially useful in various 
pharmaceutical, fine-chemical industries etc., with the event of new frontiers in 
Biotechnology, the use of amylase has widened in clinical research, medical chemistry 
and starch analytical chemistry. Amylases are also used in baking, brewing, textile, 
detergent, paper and distilling industries. These uses have placed greater stress on 
increasing indigenous amylase production and search for more efficient processes. In 
previous studies, a variety of microorganisms have been reported to produce amylase 
such as B. subtilis, B. licheniformis, B. brevis MTCC 7521, Streptomyces erumpens 
MTCC 7317, Recently interest and demand for enzymes with novel properties are very 
high in various industries and it leads to the discovery of various types of the amylases 
with unique properties.  
Each application of amylases requires unique properties with respect to specificity.   

Abstract 
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MATERIALS AND METHODS  
Microorganism  
Alkaliphilic, amylase producing bacteria, identified by 16s rDNA and Phylogenetic 
studies as BacillusflexusstrainXJU-1, was isolated from soil.   
Screening  
Screening was carried out by the rapid screening methodcontaining starch-agar medium 
(w/v). 1% soluble starch, 0.5% peptone, 0.2% yeast extract 0.1% potassium-di- 
hydrogen phosphate, 0.05% magnesium sulfate, 0.05% sodium chloride, 0.1% sodium 
carbonate and 1% agar-agar, pH 8. Bacterial isolates were screened for amylolytic 
properties by starch hydrolysis test on starch agar plate using 1% iodine solution.  
Enzyme assay  
The amylase activity was routinely assayed by measuring the reducing sugars liberated 
in the reaction mixture by DNS method. One unit of amylase is defined as the amount 
of enzyme which releases 1µ mole of reducing sugar, per minute with glucose as 
standard, under the assay conditions described above. The cell protein content was 
determined according to Lowry method using Bovine Serum Albumin (BSA) as 
standard.  
Effect of Carbon and Nitrogen sources  
The effect of different carbon sources on cell growth and amylase production of 
BacillusflexusstrainXJU-1, were assayed by substituting the soluble starch in basal 
medium with other carbon sources like Corn Starch, Amylopectin, and Starch 
hydrolyzed.  
Similarly the effect of nitrogen sources was assayed by using sole nitrogen sources such 
as casein, peptone and yeast extract and combination of these nitrogen sources.  
Results  
Isolation of amylase producing bacteria  
Alkalophilic amylase producing bacteria was isolated from soil sample that produced 
clear zone in starch agar medium.  The plates were incubated at 37°C for 24-36 hours. 
Bacterial isolates were screened for amylolytic properties by starch hydrolysis test on 
starch agar plate. The microbial isolates were streaked as a line on the starch agar plate 
and plates were incubated at 37°C for 24 hr. After incubation 1 % iodine solution 
(freshly prepared) was flooded on the starch agar plate. Presence of blue color around 
the growth indicates negative result and a clear zone of hydrolysis surround the growth 
indicates positive result (fig 1). The isolates produced clear zones of hydrolysis were 
considered as amylase producers and further investigated. The bacteria was identified 
by 16s rDNA Sequence data and phylogenetic tree analysis as BacillusflexusstrainXJU-
1.(Fig 2 & 3)  
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Fig 1: Clear zone of starch hydrolysis indicating positive strain  
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Fig 3: Phylogenetic Tree made using Neighbor joining method 

Optimization of amylase production from Bacillus flexus strain XJU
Effect of Carbon source
The effect of different carbon sources on cell 
Bacillus flexusstrainXJU
medium with other carbon sources like Corn Starch, Amylopectin, and Starch 
hydrolyzed.  

Table 1 and fig .4 the highest amylase activity was
carbon source.   
Table 1: Effect of carbon sources on cell protein content and amylase activity of 
Bacillus flexusstrainXJU
 

Carbon source (1%)  
Soluble starch  
Corn Starch  
Amylopectin  

Starch hydrolysed 
*Different letters in the same column indicate significant differences (p<0.05) 
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Fig 3: Phylogenetic Tree made using Neighbor joining method  
 
 

Optimization of amylase production from Bacillus flexus strain XJU
Effect of Carbon source 
The effect of different carbon sources on cell growth and amylase production of 
Bacillus flexusstrainXJU-1 were assayed by substituting the soluble starch in basal 
medium with other carbon sources like Corn Starch, Amylopectin, and Starch 

Table 1 and fig .4 the highest amylase activity was achieved using soluble starch as 

Effect of carbon sources on cell protein content and amylase activity of 
Bacillus flexusstrainXJU-1  

Cell-Protein content (mg/ml)  Amylase activity (U/ml) 
 0.0152a* 

0.010a 
 0.0134a 

Starch hydrolysed  0.0150a 
*Different letters in the same column indicate significant differences (p<0.05) 
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Optimization of amylase production from Bacillus flexus strain XJU-1 

growth and amylase production of 
1 were assayed by substituting the soluble starch in basal 

medium with other carbon sources like Corn Starch, Amylopectin, and Starch 

achieved using soluble starch as 

Effect of carbon sources on cell protein content and amylase activity of 

Amylase activity (U/ml)  
0.1030a 
0.0976a 
0.0921a 
0.0569b 

*Different letters in the same column indicate significant differences (p<0.05)  
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Figure 4: Effect of carbon sources on cell protein content and amylase activity of 
Bacillus flexusstrainXJU-1.  
 
Table 2 and fig.5 demonstrates the effect of soluble starch concentration on amylase 
production. From the findings maximum production was achieved with 1% 
concentration  
 
Table 2: Effect of concentration of soluble starch on cell protein content and amylase 
activity  
Bacillus flexusstrainXJU-1  
 

Soluble starch 
concentration (%)  

Cell-Protein content (mg/ml)  Amylase activity (U/ml)  

0.5  0.004b 0.0311b 
1.0  0.11a* 0.1023a* 
1.5  0.009a 0.0869a 
2.0  0.002c 0.0213c 

 
*Different letters in the same column indicate significant differences (p<0.05)  
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Fig 5: Effect of concentration of soluble starch on cell protein content and 
amylase activity Bacillus flexusstrainXJU-1  
Optimization of amylase production from Bacillus flexus strain XJU-1  

Effect of Nitrogen source  
 
The effect of nitrogen source on cell growth and amylase production was studied using 
1% starch. It was found from Table 3 and Fig 6 that yeast extract displayed the highest 
activity Table 3: Effect of nitrogen sources on cell protein content and amylase activity 
of Bacillus flexusstrainXJU-1  

Nitrogen source  Cell-Protein content (mg/ml)  Amylase activity (U/ml)  
Peptone  0.0100c 0.0976a 

Yeast extract  0.0145a* 0.0997a 
Casein  0.0134b 0.0921b 

Peptone + Yeast extract  0.0132b 0.0921b 
 

*Different letters in the same column indicate significant differences (p<0.05)  
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Fig 6:Effect of nitrogen sources on cell protein content and amylase activity of Bacillus 
flexus 
strainXJU-1  
Table 4 and fig 7 demonstrates the effect of yeast extract concentration on amylase 
production.  

From the findings maximum production was achieved with 0.5% yeast extract  

 

Table 4: Effect of yeast extract concentration on cell protein content and amylase 
activity of Bacillus flexusstrainXJU-1  

Yeast extract concentration (%)  Cell-Protein content (mg/ml)  Amylase activity (U/ml)  
0.25  0.011a* 0.0969c 
0.50  0.008c 0.1040a 
1.0  0.009b 0.1014b 
1.5  0.009b 0.1021b 

 

*Different letters in the same column indicate significant differences (p<0.05)  

 

 

 0 
 0.01 
 0.02 

0.03  
0.04  
0.05  
0.06  

 0.07 
 0.08 

0.09  
 0.1 

Peptone  Yeast

 extract  
Casein  Peptone  

+  
Yeastextract  

Cell-Protein content 

  
Amylase ac=vity 

  



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN 2249-9598, Volume-09, May 2019 Special Issue (04) 
 

 w w w . o i i r j . o r g                      I S S N  2 2 4 9- 9 5 9 8 
 

Page 39 

 
 

Fig 7: Effect of yeast extract concentration on cell protein content and amylase activity 
of Bacillus flexusstrainXJU-1  

 
Conclusion  
The amylase producing alkalophilic Bacteria Bacillus flexusstrainXJU-1 was isolated 
and identified. The concentrations of Carbon and Nitrogen sources wereoptimized for 
maximum production of amylase. The final composition of optimizedculture condition 
was as follows: 1% soluble starch, 0.5% peptone, 0.5% yeast extract 0.1% potassium-
di- hydrogen phosphate, 0.05% magnesium sulfate, 0.05% sodium chloride, 0.1% 
sodium carbonate and 1% agar-agar, pH 8.  
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