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ABSTRACT 

Amylase can be gotten from a few growths, yeast, microorganisms and actinomycetes; 

nonetheless, compound from contagious and bacterial sources has overwhelmed 

applications in modern areas. The use of an amylase in starch handling and material 

enterprises because of its activity in higher temperature (75-105oc) and impartial to 

antacid pH13. For the most part, creation of this chemical has been completed by 

lowered maturation. Among the bacterial sources Bacillus subtilis, Bacillus 

staerothermophilus, Bacillus amyloliquefaciens, Bacillus licheniformis, Bacillus 

acidocaldarius, Bifidobacterium bifidum and Bifidobacterium acerans are significant 

species. The current audit was centered around bacterial amylase and this survey 

evaluates the accompanying sections: Amylase, Microorganisms and amylases, 

Physiology of amylases are one among the foremost important industrial enzymes, which 

hydrolyze starch molecules to fine products like dextrins, maltose etc. In recent years, 

interest within the microbial production of enzyme has increased 

dramatically thanks to its widespread use in baking, food, textile, and detergent industry.  
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Amylase production by bacteria esp. by Bacillus species is of great importance 

nowadays. The purpose of current investigation is to isolate amylase producing Bacillus 

species from soil. Soil samples were collected from different areas of Gujarat. 

Keywords: Amylase, starch, bacillus, soil sample, microorganisms, microbial production 

1. INTRODUCTION: - 

1.1. Soil bacteria: - 

Microorganisms are a significant piece of 

the dirt microflora in view of their 

plenitude and the assortment of their 

metabolic exercises [5, 50]. They assume a 

vital part in the biogeochemical patterns of 

the fundamental components and of minor 

components and are consequently intensely 

ensnared in energy and supplement trades 

inside the dirt [52].  

They additionally can possibly mirror the 

previous history of a given climate [10]. It 

is consequently basic to comprehend the 

interrelationships among microbes and their 

current circumstance by contemplating the 

primary and useful variety of soil bacterial 

networks and how they react to different 

common or man-made unsettling influences 

[12].  

The variety of soil bacterial networks has 

been examined for a long-time utilizing 

strategies dependent on disengaging and 

refined the miniature living beings [15]. 

Such methods are known for their 

selectivity and are not viewed as illustrative 

of the degree of the bacterial network [15]. 

1.2. Bacteria produce amylase: - 

Bacillus is a typical bacterial hotspot for 

mechanical amylase creation. Apparently, 

Bacillus strains have been widely utilized 

modernly to create α-amylase including B. 

amyloliquefaciens, B. subtilis, B. 

licheniformis, B. stearothermophilus, B. 

megaterium and B. circulans [8, 16, 47, 48, 

54]. 

 Several bacteria have been shown are 

capable of producing a tremendous 

amount of alpha-amylase for industrial 

applications [19]. Amylases are enzymes 

that break down starch or glycogen [39]. 

There are different types of bacteria in soil 

that produce Amylase. The bacteria that are 

found in soil produce amylaseare 

Amycolatopsis, Aspergillus, Bacillus, 

Burkholderia, Enterobacter, Fusarium, 

Matsuebacter, Myxobacter, Nocardia, 

Penicillium, Pseudomonas, Rhodotorula, 

Streptomyces and Trichoderma.  

Bacillus is a typical bacterial hotspot for 

mechanical amylase creation. 

Reportedly, bacillus strains have been 

extensively used industrially to produce α-

amylase including B. amyloliquefaciens, B. 

subtilis, B. licheniformis,  B. stearo-

thermophilus,  B. megaterium and B. 

circulans [8, 16, 47, 54] (Table 2). 
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Table 1: Presence of different species of bacillus at different places 
S. No. Bacillus species Isolation source Locality(city) 

1 Lysinibacillus fusiformis Agricultural soil Rumenka (https://www.google.com/url) 
2 Bacillus safensis Non-agricultural soil BanatskiDvor (https://www.google.com/url) 
3 Bacillus pumilus Rhizosphere (wheat) Bukovac (https://www.google.com/url) 
4 Lysinjbacillus fusiformis Non-agricultural soil Petrovaradin (https://www.google.com/url) 
5 Bacillus subtilis Rhizosphere 

(sunflower) 
BackiPetrovac(https://www.google.com/url) 

6 Bacillus cereus Non-agricultural soil Sangaj(https://www.google.com/url) 
7 Bacillus subtilis Rhizosphere (maize) Rimski Sancevi(https://www.google.com/url) 
8 Bacillus megaterium Rhizosphere 

(pepper) 
Rimski Sancevi(https://www.google.com/url) 

9 Bacillus megaterium Rhizosphere (alfalfa) Perlez(https://www.google.com/url) 
10 Lysinjbacillus fusiformis Non-agricultural soil Prancevo(https://www.google.com/url) 
11 Bacillus pumilus Forest soil Vrsacka kula(https://www.google.com/url) 

 

1.3. Benefits of Microbes in Soil 

 Decompose organic matter. 

 Foster soil aggregate stability. 

 Recycle and regulate carbon, 

nitrogen and phosphorous. 

 Fix nitrogen for plant uptake. 

 Increase the available plant root area 

for nutrient uptake. 

 Degrade pesticides. 

 Improve soil structure. 

 Help control diseases. 

2. AMYLASES: - 

Amylases are extensively characterized into 

3 subtypes and they are 𝛼, 𝛽, and 𝛾, in 

which the initial two have been the most 

broadly examined. 𝛼-Amylase is a quicker 

acting chemical than 𝛽-amylase. The 

amylases follow up on 𝛼-1-4 glycosidic 

bonds what's more, are in this manner 

additionally called glycoside hydrolases.  

Amylases are enzymes which hydrolyze 

starch molecules to give diverse products 

including dextrin and progressively smaller 

polymers composed of glucose units [55]. 

These enzymes are of great significance in 

present day biotechnology with 

applications ranging from food, 

fermentation, and textile to paper 

industries[40]. Today a large number of 

microbial amylases are available 

commercially and they have almost 

completely replaced chemical hydrolysis of 

starch in starch processing industry [40].  

Amylase is divided into two categories, 

endoamylases and exoamylases. 

Endoamylases catalyze hydrolysis in a 

random manner in the interior of the starch 

molecule. This action causes the formation 

of linear and branched oligosaccharides of 

various chain lengths. Exoamylases 

hydrolyze from the non-reducing end, 

successively resulting in short end 

products. Today a large number of enzymes 

are known which hydrolyze starch 

molecule into different products and a 

combined action of various enzymes is 

required to hydrolyze starch completely.  
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2.1. Structure and Function of amylase: 

The three-dimensional structures of α-

amylases from various sources such as 

Aspergillus oryzae, Aspergillus niger, 

porcine pancreas, barley, human saliva, 

Bacillus licheniformis, Bacillus 

stearothermophilus and Alteromonas 

haloplanctis have been determined [45]. 

Amylase substrates are universally 

accessible from modest plant sources, 

delivering the expected utilizations of the 

protein more copious as far as expenses. 

The final results of α-amylase activity are 

oligosaccharides with changing length with 

a α-arrangement and α-limit dextrins, 

which comprise a combination of maltose, 

maltotriose, and stretched oligosaccharides 

of 6-8 glucose units that contain both α-1,4 

and α-1,6 linkages [52, 53]. 

There are 2 types of amylase. They are 

bacterial amylase and fungal amylase. 

(a) Bacterial amylase: - 

Alpha-Amylase can be created by various 

types of microorganisms, yet for business 

applications alpha-amylase is principally 

got from the sort Bacillus.  

(b) Fungal amylase: - 

Contagious chemicals have the benefit of 

being discharged extracellularly. Moreover, 

the capacity of growths to infiltrate hard 

substrates encourages the hydrolysis cycle. 

It is noted that bacterial amylases have a 

more prominent thermostability than other 

alpha-amylases (alpha-1, 4-glucan 4-

glucanohydrolase, EC 3.2.1. l) [23]. 

2.2. Applications of amylase: 

Amylase can be acquired from a few 

organisms, yeast, microbes and 

actinomycetes; nonetheless, protein from 

contagious and bacterial sources has ruled 

applications in modern areas. The use of an 

amylase relies upon its novel qualities, for 

example, its activity design, substrate 

particularity, significant response items, 

ideal temperature, and ideal pH12. 

Bacterial α‐amylase favored for application 

in starch handling and material enterprises 

because of its activity at higher temperature 

(75-103˚C) and impartial on pH13. For the 

most part, creation of this catalyst has been 

completed by lowered maturation. Among 

the bacterial sources Bacillus subtilis, 

Bacillus staerothermophilus, Bacillus 

amyloliquefaciens, Bacillus licheniformis, 

Bacillus acidocaldarius, Bifidobacterium 

bifidum and Bifidobacterium acerans are 

significant species. The microbial amylases 

have totally supplanted substance 

hydrolysis of starch in starch handling 

industry [2]. Most significant hereditary 

designing continue to present recombinant 

α-amylase can imply transmission of α-

amylase quality from bacillus species to 

other microbial host (Table 2) [3]. 
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Table 2: Application of amylase 
Enzyme Source Application 
Amylase Fungal Reduction of bulk viscosity, Acceleration of fermentation, Maintenance of 

freshness 
Amylase Fungal/Bacteria Mashing(Crushing,Squashing,Smashing) 
Amylase Fungal Precooked baby food, breakfast foods 
Amylase Fungal/Bacteria Manufacture of syrup 
Amylase Halobacillus Biotechnological- based food, detergent, and pharmaceutical industries [31]. 
Amylase Bacteria Short growth period, biochemical diversity [36]. 
Amylase Fungal Pharmaceutical aid for the treatment of digestive disorders [39]. 
Amylase Fungal Manufacture of high maltose syrups 
Amylase Bacillus subtilis Designing fabrics, liquefaction of starch during corn and chocolate syrups. 

Starch hydrolysis [26] 

 

3. INDUSTRIAL APPLICATION OF α-

AMYLASE  

3.1. Starch conversion: 

 The most far and wide utilizations of α-

amylases are in the starch business, wich 

are utilized for starch hydrolysis in the 

starch liquefaction measure that converts 

starch into fructose and glucose syrups 

[35]. 

 The enzymatic change of all starch 

incorporates: gelatinization, which includes 

the disintegration of starch granules, 

subsequently framing a thick suspension; 

liquefaction, which includes fractional 

hydrolysis and misfortune in consistency; 

and saccharification, involving the 

production of glucose and maltose via 

further hydrolysis [22, 42].  

 Initially, the α-amylase of Bacillus 

amyloliquefaciens was used but it has been 

replaced by the α-amylase of Bacillus 

stearothermophilus or Bacillus 

licheniformis [51]. The enzymes from the 

Bacillus species are of special interest for 

large-scale biotechnological processes due 

to their remarkable thermostability and 

because efficient expression systems are 

available for these enzymes[42]. 

3.2. Detergent industry: 

 Amylases are the second type of enzymes 

used in the formulation of enzymatic 

detergent, and 90% of all liquid detergents 

contain these enzymes[22, 24, 30].These 

enzymes are used in detergents for laundry 

and automatic dishwashing to degrade the 

residues of starchy foods such as potatoes, 

gravies, custard, chocolate, etc. to dextrins 

and other smaller oligosaccharides [33,37]. 

 Amylases have movement at lower 

temperatures and basic pH, keeping up the 

fundamental strength under cleanser 

conditions and the oxidative dependability 

of amylases is perhaps the main models for 

their use in detergents where the washing 

environment is very oxidizing [9,28]. 

Instances of amylases utilized in the 

cleanser business are gotten from Bacillus 

or Aspergillus [30]. 

3.3. Fuel alcohol production: 

 Ethanol is the most utilized liquid biofuel. 

For the ethanol creation, starch is the most 

utilized substrate because of its low cost 
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and effectively accessible crude material in 

many areas of the world [9]. The 

bioconversion of starch into ethanol 

includes liquefaction and saccharification, 

where starch is changed over into sugar 

utilizing an amylolytic microorganism or 

compounds, for example, α-amylase, trailed 

by aging, where sugar is converted into 

ethanol using an ethanol fermenting 

microorganism such as 

yeast Saccharomyces cerevisiae [32,38].  

 To acquire another yeast strain that can 

straightforwardly create ethanol from starch 

without the requirement for a different 

saccharifying measure, protoplast 

combination was performed between the 

amylolytic yeast Saccharomyces fibuligera 

and S. cerevisiae [9].        Among 

microscopic organisms, α-amylase got from 

thermoresistant microbes like Bacillus 

licheniformis or from designed strains of 

Escherichia coli or Bacillus subtilis is 

utilized during the initial step of hydrolysis 

[44]. 

3.4. Food industry: 

 Amylases are extensively employed in 

processed-food industry such as baking, 

brewing, preparation of digestive aids, 

production of cakes, fruit juices and starch 

syrups [11]. And then creating fermentable 

mixtures, α-amylases likewise have an 

enemy of staling impact in bread heating, 

and they improve the delicateness 

maintenance of prepared merchandise, 

expanding the timeframe of realistic 

usability of these items [22,51]. 

Currently, a thermostable maltogenic 

amylase of Bacillus stearothermophilus is 

used commercially in the bakery industry 

[51]. Amylases are also used for the 

clarification of beer or fruit juices, or for 

the pretreatment of animal feed to improve 

the digestibility of fiber [18, 20, 51]. 

3.5. Textile industry: 

 Amylases are utilized in material industry 

for desizing measure. Starch is 

subsequently eliminated from the woven 

texture in a wet measure in the material 

completing industry. Desizing includes the 

expulsion of starch from the texture which 

fills in as the reinforcing specialist to 

forestall breaking of the twist string during 

the weaving cycle. 

 The α-amylases remove selectively the 

size and do not attack the fibres [14, 22]. 

Amylase from Bacillus stain was utilized in 

material businesses for a serious long time.  

3.6. Paper industry: 

 The utilization of α-amylases in the mash 

and paper industry is for the adjustment of 

starch of covered paper, i.e. for the 

production of low-viscosity, high molecular 

weight starch [22, 51]. The covering 

treatment serves to make the outside of 

paper adequately smooth and solid, to 

improve the composing nature of the paper. 

The size enhances the stiffness and strength 

in paper [7, 22]. 
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4. MICROBIAL AMYLASES: - 

They are enzymes which are produced 

from microorganisms to hydrolyze starch. 

Main 3 types of microbial amylases. They 

are α - amylase, β- amylase and 

glucoamylase. Each of this amylase has a 

unique way of acting on starch to yield 

simple glucose monomers. Sources of 

amylase are plants, animalsand 

microorganisms but more attention is 

given to microorganisms because amylases 

produce by them have greater thermal 

stability as well as it gives rise to different 

sugar profile and finally meets with 

industrial demands. The 2 major groups of 

microorganisms play pivotal role in 

amylase production including bacteria and 

fungi. In amylase production the starch is 

the substrate used in it. The microbial 

amylases are greatly applied in 

pharmaceutical, food, chemical, paper and 

distilling industries. 

4.1. Advantages and uses of microbial 

amylases: - 

 Production of amylase is in 

economical bulk production 

capacity. 

 Microbes are also easy to 

manipulate to obtain enzyme of 

desired characteristics. 

 The microbial amylases meet 

industrial demands a large number 

of them are available 

commercially. 

 “Bacillus lecheniformis”, “Bacillus 

amyloliquifaciens”, “Aspergillus 

niger”. 

 Useful application in food, 

brewing, textile, detergents and 

pharmaceuticals industries. 

 In the productions of detergents, 

they are applied to improve 

cleaning cleaning effect and are 

also used for starch desizing in 

textile industry. 

 They are mainly employed for 

starch liquefaction (a process of 

dispersion insoluble starch in 

aqueous solution) to reduce their 

viscosity, production of maltose, 

oligosaccharide mixture. 

6. STRACH 

Starch is a significant constituent of the 

human eating regimen and, for this design, 

is utilized artificially and enzymatically 

handled into a wide range of items, for 

example, starch hydrolysates, glucose 

syrups, fructose, maltodextrin subsidiaries 

or cyclodextrins, utilized in food industry 

[1]. Despite the enormous number of plants 

ready to create starch, a couple of plants are 

significant for modern starch preparing 

bacillus [9]. 

The major modern sources are maize, 

custard, potato, and wheat, however 
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constraints, for example, low shear 

opposition, warm obstruction, and warm 

disintegration and high propensity towards 

retrogradation limit its utilization in some 

mechanical food applications [51]. Starch 

contributes extraordinarily to the textural 

properties of numerous nourishments and is 

generally utilized in food and mechanical 

applications as a thickener, colloidal 

stabilizer, gelling specialist, building 

specialist and water maintenance specialist 

[25]. 

     Starch is a polymer of glucose 

connected to another through the glycosidic 

bond. Two kinds of glucose polymers are 

available in starch: amylase and 

amylopectin [41]. Amylose and 

amylopectin have various structures and 

properties [43]. Amylose is a direct 

polymer comprising of up to 6000 glucose 

units with α-1, 4 glycosidic bonds [37]. 

Amylopectin comprises of short α-1,4 

connected to straight chains of 10-60 

glucose units and α-1,6 connected to side 

chains with 15-45 glucose units [34].  

 Solvent starch synthase is viewed as liable 

for the combination of unit chains of 

amylopectin [49]. α-Amylase can divide α-

1, 4 glycosidic bonds present in the inward 

piece of the amylose or amylopectin 

chain[51]. 

7. α -AMYLASE: - 

 Amylases are quite possibly the main 

modern chemicals that have a wide 

assortment of uses going from change of 

starch to α-Amylases (E.C. 3.2.1.1.) are 

starchdegrading chemicals that catalyze the 

hydrolysis of inner α-1, 4-O-glycosidic 

bonds in polysaccharides with the 

maintenance of α-anomeric design in low 

sub-atomic weight items, such glucose, 

maltose and maltotriose units [6]. These 

proteins have 8 (α/β) or TIM barrel 

structure containing the synergist site 

deposits and Contain of four exceptionally 

monitored areas in their essential sugar 

syrups, to the creation of cyclodextrins for 

the drug business [46]. 

8. β-AMYLASE: - 

This is an enzyme with systematic name 4-

alpha-D-glucan maltohydrolase[4, 17,29]. 

This enzyme acts on starch, glycogen and 

related to polysaccharides and 

oligosaccharide produced by an inversion. 

Many microbes also produce amylase to 

degrade extracellular starch.  

9. GLUCOAMYLASE: - 

It is one of the oldest and widest used 

biocatalysts in food industry. Major 

application is to saccharification of 

partially processed starch/dextrin to glucose 

that is essential substrate for numerous 

fermentation processes and a range of food 

and beverage industries. 
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