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Abstract- Bacteria (12 strains) were isolated from hot springs soil sample located at Yae Nwaye village and Taung Lay Lone 
village in Southern Shan state, Myanmar. The temperature of these hot springs is 55ºC in winter. The isolation was done by 
direct plating method with 10 fold serial dilution. The amylolytic activities of the isolates were screened by streaking on starch 
agar and then flooding with Gram Iodine solution after 48 hrs incubation. Among twelve strains, four bacterial strains (S6, T1, 
T2, and T3) were selected according to the clear zones of starch hydrolysis. Then, α- amylase activities of the selected strains 
were also screened by using four types of starch such as bacteriological starch, corn starch, rice starch and potato starch. In 
various starch media, these four strains also showed the amylolytic activity. Microscopic morphologies, cultural characteristics 
and biochemical characterization of selected strains were also determined. The antibiotic sensitivity patterns of the selected 
strains were study by disc diffusion method. Among five antibiotics, the selected strains were sensitive to chloramphenicol and 
tetracycline. 
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I. INTRODUCTION 
 
MYSTERY of life is quite interesting. Life as view of 
science involves anabolism and catabolism. 
Catabolism results in the breakdown of complex 
molecules. This involves the enzyme. [1] Amylases 
are enzymes which breakdown starch molecule to give 
diverse products such as dextrin and some small 
polymer composed of glucose2. They are produced 
by plants, animals and microorganism but, those 
produced by microorganism is still most preferred. 
Various fungal and bacterial species have been 
explored and many are still in this process to be 
explored. Amylase isolated from the bacteria has 
found more applications in food additive, textile, 
brewing and detergent, distilling industries also used 
in clothing and dishwasher detergents to dissolve 
starches. Many microorganisms are able to produce 
amylases including Bacillus subtilis, Lactobacillus, 
Escherichia, Proteus, B.licheniformis, 
B.steriothermophilus, B.megaterium, Strepotmyces 
sp., Pseudomonassp.ect. [3, 4] 
Amylase can be simply classified in two groups. 1) 
Endo-acting or endo- hydrolases. E.g. α – amylases: α 
– amylases (1, 4 α -glucan-glucanohydrolases) are 
extracellular enzymes which hydrolyze α – 1, 4 
glucosidic bonds. These enzymes are endoenzymes, 
splitting the substrate in the interiors of the 
molecule.2) Exo-amylase or exo-hydrolases e.g. 
β-amylases, glucosidase and α- glucosidase.  
Glucoamylases (α- 1, 4 -glucan- glucohydrolases) act 
on starch by splitting glucose units from the 
non-reducing end [5]. 
α – amylase has found much commercial important 
than glucoamylases. Amylases (E.c.3.2.1.1) have 
approximately 25% of the enzyme market and 
completely replaced chemical hydrolysis of starch in 
starch processing industries. It offers various 

advantages to industries i.e.  risk of contamination, 
cost of external cooling, increase diffusion rate, 
resistant to denaturing agents and proteolytic 
enzymes6,7. Unusual bacterial amylases are found in 
acidophilic, alkalophilic and thermophilic bacteria. 
 In the present study was conducted to isolate and 
identify thermophilic bacteria from hot spring located 
in Southern Shan state, in order to evaluate their 
potential for amylase production [9]. With the 
introduction of Biotechnology in today’s world, the 
use of amylase has widened in various fields. The 
major advantages of using microorganisms for 
production of amylases are the ability to produce in 
bulk and ease at which it can be manipulated for 
desired products [8].These bacteria can easily be 
screened and tested for the production of amylase. In 
this research, the aim was to investigate the microbial 
amylase enzyme for the food industrial applications.  
 
II. MATERIALS AND METHODS 
 
A. Collection of Sample 
Soil sample were collected from hot spring located in 
Taung Lay Lone village and Yae Nwaye village in 
southern Shan state, Myanmar. Soil samples (4-5 
depth) were taken by using sterile spatula and then 
collected with each sterile plastic bag.  
B. Isolation of Bacteria 
Bacteria from the collected samples were isolated by 
direct plating method with 10 fold serial dilution. One 
gram of soil sample was dissolved in 9ml of normal 
saline and then diluted with 10 fold serial dilution. 0.1 
ml of each dilution was transferred onto each nutrient 
media and then spread with a spreader uniformly. The 
plates were incubated at 37 ºC for overnight. After 
incubation, each colony was sub-cultured on each 
nutrient agar plate according to culture characteristics. 
Finally, pure culture maintained at 4 ºC for further 
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studies. 
C. Screening of potent amylase producing bacteria 
by starch hydrolysis test 
Bacterial isolates were screened for amylolytic 
activity by starch hydrolysis test on starch agar plate. 
The microbial isolates were streaked on the starch agar 
plate and incubated at 37 ºC for 48 hours. After 
incubation, the plates were flooded with iodine 
solution for 30 seconds and then discarded the 
solution. Presence of blue color around the growth 
indicates negative result and a clear zone of hydrolysis 
around the growth shows positive result. The isolates 
produced clear zones of hydrolysis were considered as 
amylase producers and were selected for further 
investigation. 
D. Identification 
The cultural characteristics, microscopic morphology 
and biochemical characterization of selected strains 
were studied for strain identification. 
E. Antibiotic Sensitivity Test 
The antibiotic sensitivity patterns of the selected 
strains were determined by disc diffusion method. 
Each selected strains was inoculated in each test tube 
containing Muller-Hinton broth and then incubated at 
37ºC for 6 hr period. After incubation, each broth 
culture was swapped on each Muller-Hinton medium, 
and then antibiotic discs (Kanamycin, 
Chloramphenicol, Ampicillin, Gentamyclin and 
Tetracycline) were put onto it with sterile forceps. 
These plates were incubated at 37ºC for overnight. 
After incubation, each incubation zone diameter was 
measured and recorded in millimeter (mm).  
 
III. RESULTS AND DISSCUSSIONS 
In this study, twelve bacterial strains were isolated 
from soil samples of the hot spring located at Yae 
Nwaye village and Taung Lay Lone village in 
Southern Shan state, Myanmar. Strains selection was 
carried out by determining the amylolytic activity of 
the isolates. Among them, four strains (S6, T1, T2 and 
T3) were selected based on their amylolytic activities. 
The amylolytic activities of the selected strains were 
determined by using nutrient medium supplemented 
with 1% concentration of four types of starch such as 
bacteriological starch, corn starch, rice starch and 
potato starch. According to the results, the selected 
strains showed the amylolytic activities on these 
starch-containing media. Then cultural characteristics, 
microscopic morphology and biochemical 
characterization of the selected strains were 
determined for strains identification. The selected 
strains were gram positive and rod shape except S6 
which is cocci. The antibiotic sensitivity patterns of 
the selected strains were also determined by using five 
antibiotics such as ampicillin, chloramphenicol, 
gentamycin, kanamycin and tetracycline. According to 
the results, the selected strains are sensitive to 
tetracycline and chloramphenicol other than resistance 
to ampicillin, gentamycin and kanamycin. 
 

 
Fig.1 Colonial Morphology and Microscopic Morphology of the 

Isolated Bacteria 
 

   Fig. 2 Screening of amylase activity on Nutrient media 
supplemented with 1% bacteriological starch 
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Fig. 3.Screening of amylase activity on Nutrient media 

supplemented with 1% corn starch 
 

 
Fig 4. Screening of amylase activity on Nutrient media 

supplemented with 1% potato starch 
 

 
Fig 5. Screening of amylase activity on Nutrient media 

supplemented with 1% rice starch 

 
Fig. 6. Antibiotic Sensitivity Test of Amylolytic Bacterial 

Strains 
 

Table.1. Antibiotic Sensitivity Test of Amylolytic Bacterial 
Strains 

 
R = Resistance, I = Intermediate, S = Sensitive 

 
Table.3.Colonial Morphology, Microscopic Morphology and 

Biochemical Characteristics of Four Isolated Strains 

 
+ = positive, - = negative,  
Yellow = Glucose fermented also lactose and or 
sucrose 
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CONCLUSION 
 
Twelve strains were isolated from the soil sample of 
hot spring. Among them, four selected strains (S6, T1, 
T2 and T3) showed the amylylotic activity of four 
types of starch. The selected strains are Gram positive 
and rod shape except S6, which is cocci. The selected 
strains are sensitive to tetracycline and 
chloramphenicol. 
 
ACKNOWLEDGMENT 
 
The author sincerely wishes to express her deepest 
gratitude to her supervisor, Dr. Myo Myint, Head, 
Department of Biotechnology, Mandalay 
Technological University, for his close supervision 
and invaluable advice. 
 
Thanks are due to Dr. Zaw Khaing Oo, Dr.Saw Sandar 
Maw and Dr. Weine Nway Nway Oo for their 
kindness, discussion and encouragement throughout 
my experiments. The author likes to extend her 
deepest gratitude to Dr. Win Min Than who gives 
technical advice and guidance. Thanks are also due to 
my close friends. 
 

REFERENCES 
 
1 Aiyer,P.V.,. Amylases and their application.African Journal of 

Biotechnology. 4(8)1525-1529, (2015) 
[2]  W.W.Windish, N.S.Mhatre, Microbial Amylase, in Advances 

in Applied Microbiology Wayne WU Academic Press (1965) 
[3 V.Ivanova, D, Yankov, L. Kabaivanova, D. Pashkoulov, 

Simultaneous biosynthesis and purification of two 
extracellular Bacillus hydrolases in aquaeous two-phase 
system, Microbiological Research, 156(1).pp.19-  30,(2001) 

[4] B.K.Lonsane, M.V.Ramesh, Production of bacterial 
thermostable alpha- amylase by solid state fermentation: a 
potential tool for achieving economy in enzyme production 
and starch hydrolysis, Adv Appl Microbial, 35 pp.1-     56, 
(1990) 

[5] Rao, O.M., Swamy, A.V.N., and Sivaramakrishna, G., 
Bioprocess technology strategies. Production and Purificatiion 
of Amylase; An Overview on Recent Development. Food 
Technology. 44(2):173-184(2007) 

[6]  K.R.Babu, T.Satyanarayana, Parametric optimization of 
extracellular α- amylase production by thermophilic Bacillus 
coagulan, Folia Microbiol, 38(1).pp.77-80, (1993) 

[7] J.M Bragger, R.M.Daniel,T. Coolbear, H.W. Morgan, Very 
stable enzymes from extremely thermophilic archaebacteria 
and eubacteria, Appl Microbiol Biotechnol, 31 
(5-6).pp.556-561,(1989) 

[8] Dipali Parmar and Ajit Pandya), Characterization of amylase 
producing bacterial isolates Bulletin of Environment, 
Pharamacology and Life Science.,Volume 1[6] May: 42-47., 
(2012 ) 

 

 
 
 

 


