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Abstract

Alpha-amylases are the most important and widely used amylases in industry. Among alpha-amylases,
thermophilic strains are of particular importance due to their stability and activity at high temperatures. In this
study, sampling, isolation, and screening of alpha-amylase-producing bacterial strains, identification of the
isolated bacterial strain, measurement of enzyme activity, measurement of alpha-amylase activity, effect of
different carbon sources on alpha-amylase enzyme production, investigation of the effect of pH on alpha-amylase
enzyme production, investigation of alpha-amylase enzyme thermal activity, investigation of alpha-amylase
enzyme thermal stability were performed, respectively. Based on the results of screening in special liquid and
solid media, two strains with codes TSG59 and TSG70 were selected as superior strains. Molecular biochemical
identification showed that TSG59 and TSG70 had the highest similarity to Bacillus licheniformis. The results of
the optimization of the enzyme production medium showed that the production of bi-strain alpha-amylase TSG59
and TSG70 was highest in a medium containing 5 g/L starch, 2 g/L peptone, 1 g/L calcium chloride and pH 5,
respectively, and in a medium containing 5 g/L starch, 2 g/L ammonium chloride, 1 g/L calcium chloride and pH
8. The maximum activity and stability of alpha-amylase TSG59 was observed at a temperature of 50 degrees
Celsius, and for alpha-amylase TSG70, respectively, 60 and 70 degrees Celsius were achieved, the thermal
stability of both TSG59 and TSG70 was improved by adding 20 mM calcium chloride.
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Isolation and identification of a thermophilic alpha-amylase-producing Bacillus strain from hot
“Water sources in Auj city

EXTENDED ABSTRACT

Introduction: Thermophilic microorganisms are organisms that are compatible with optimal growth at high
temperatures (above 55 degrees Celsius) and have been isolated from marine and terrestrial locations with high
temperatures. The most common of these places are hot springs and deserts. Thermophilic microorganisms are
known as a source of enzymes that show high resistance both chemically and physiologically and are able to
catalyze chemical reactions at higher temperatures than the enzymes of mesophilic microorganisms. One of the
important points about thermophilic microorganisms is the ability to produce thermophilic amylolytic enzymes
with high efficiency, which are used in starch processing and sugar production, textile industry, and detergents.
Alpha-amylases are one of the most common and important industrial amylases that randomly cleave a (4—1)
bond between adjacent glucose units in the linear chain of amylose in starch carbohydrates.

Materials and methods: From the spa springs of Auj city in Qazvin province, 500 ml of water and sediment
samples were collected from the spring in this area with an approximate temperature of 70 degrees Celsius, inside
sterile falcons. In order to maintain the temperature in the springs, the falcons were transferred to the laboratory
inside the flask. 10 ml of spring water was centrifuged at 3000xg for 20 minutes. In order to isolate the bacteria
producing Gramadost alpha-amylase, at first, 5 ml of the collected samples containing bacteria were added to a
special liquid medium containing a gram of starch, one gram of potassium dihydrogen phosphate, 2 grams of
tryptone, 2 grams of ammonium sulfate, 0.05 grams of magnesium sulfate, 0.05 grams of calcium chloride and
3.13 grams of dihydrogen phosphate per liter of water. Distillation was added to enrich the considered bacteria.
In order to identify the isolated strains, a number of biochemical-microbial tests such as gram staining, catalase
test, gelatin hydrolysis test were performed based on the systematic book of foliar bacteriology. In order to confirm
the hydrolyzability of starch and determine the amount of alpha-amylase enzyme production, alpha-amylase
enzyme activity was measured based on Bernfeld's method and using dinitrosalicylic acid reagent. For this
purpose, first, the selected bacteria were pre-cultured in 20 ml nutrient broth medium. To identify the suitable
carbon source for alpha-amylase enzyme production, the isolated bacterial strain was cultured in the presence of
different bacterial carbon sources. The effect of pH on the production of alpha-amylase enzyme was measured by
adjusting the pH of the specific liquid medium in the range of 5-9. The base medium contains one gram of starch,
one gram of potassium dihydrogen phosphate, 2 grams of tryptone, 2 grams of ammonium sulfate, 0.05 grams of
magnesium sulfate, 0.05 grams of calcium chloride and 3.13 grams of dihydrogen phosphate per One liter of
distilled water. After 48 hours of the growth of bacterial strains in these media, 5 ml of the media was centrifuged
and the enzyme activity of the liquid was measured and the weight of the bacterial deposits was also measured. O
milliliters of enzyme and 0.5 milliliters the substrate was incubated in the temperature range of 30-80 degrees
Celsius for 20 minutes. Then, the reaction was stopped by adding DNS reagent and after placing the reaction
mixture in the Banmari apparatus for 5 minutes, the absorbance of the mixture was read at 540 nm. At the end, by
comparing the absorbances obtained with the glucose standard curve and evaluating the produced glucose
concentration, the temperature activity of the enzyme was measured. To measure the temperature stability of the
enzyme, first 0.5 ml of the enzyme was placed alone for one hour at temperatures of 30-80 degrees Celsius.
Enzyme samples after being placed at each temperature, in order to prevent inactivation at room temperature,
were kept in a refrigerator at 4 degrees Celsius.

Discussion and conclusion: In the present study, two thermophilic alpha-amylase producing strains named
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Bacillus licheniformis AT59 and Bacillus licheniformis AT70 were isolated from hot springs located in Qazvin
province. The activity and stability of the obtained enzymes were investigated in the presence of various factors,
including temperature, pH, ions and various chemical compounds, and it was determined that the enzyme obtained
from Bacillus licheniformis AT70 in the temperature range It showed stability from 40 to 70 degrees Celsius and
it was 100% stable at 70 degrees Celsius. The temperature stability of the enzymes obtained from both sides was
improved in the presence of calcium ions, while these enzymes are independent of calcium and do not need
calcium ions for their activity; Therefore, the enzymes obtained in this research, especially the Bacillus
licheniformis AT70 enzyme, are suitable for use in the starch processing industry, especially in the starch
liquefaction stage, due to their high temperature stability. Also, the considered enzymes have shown high activity
in alkaline pHs. The activity of the enzymes in question was observed in the presence of different chemical
compounds such as SDS, different concentrations of salt and also commercial detergents, which indicates the
widespread use of these enzymes in different industries. In addition, it was observed that the obtained enzymes
had the ability to break down raw starch found in agricultural waste such as dates, and therefore this substance is

suggested as a substrate for the production of alpha-amylase enzyme in the industry will be used.
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