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Abstract 

The enzymes from microbial sources are more stable and can be obtained from 
cheap sources. Amylases are among the most important enzymes and are of 
great significance in present day paper, textile and food industries. The present 
study describes isolation of amylase producing fungus from the soil of 
agricultural field of Elambalur, Perambalur district, Tamilnadu. Twenty fugal 
isolates were screened for the production of amylase by starch agar plate assay. 
Among twenty isolates  the isolate FE 07 which shows maximum amylase 
production on the basis of zone of clearence on the plate assay was selected and 
identified as Aspergillus niger. SSF was performed using the cheap vegetable 
waste Potato, Tomato, Brinjal as substrate and different bioprocess variables, 
inoculums size,  incubation period ,  pH and  temperature  were optimized. The 
results showed that maximum enzyme production obtained with potato waste 
as substrate  96 U/g followed by  tomato and brinjal 74 U/g and 58 U/g. 
Maximum enzyme production was found to be  optimum  at inoculums size 5% 
78 U/g,  incubation period 120 hr (98 U/g),    pH of 5.0 (89 U/g) and  
temperature of 30ºC (86 U/g). 

INTRODUCTION 

Enzyme technology is an off-shoot of fundamental science related to cellular 
metabolism. With the development of science of microbiology, biochemistry, a better 
understanding of the wide range of enzymes present in living cells and their mode of 
action was achieved [1]. Although enzymes are formed only in living cells, many can be 
isolated without loss of catalytic function in vitro [2]. This unique ability of enzymes to 
perform their specific chemical transformations in isolation has led to an ever-
increasing use of enzymes in industrial processes, collectively termed as “enzyme 
technology”[3].   
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Microbial enzymes are widely used in several industries, notably in detergent, 
food processing, brewing and pharmaceuticals. In fact, their use has been recorded 
since ancient times without known the functional utility in oriental countries [4].They 
are also used for diagnostic, scientific and analytical purposes [5]. 

Amylases are starch degrading enzymes that catalyze the hydrolysis of internal 
alpha 1-4 glycosidic bonds in polysaccharides. They are ubiquitous enzymes produced 
by plants, animals and microbes where they play a dominant role in carbohydrate 
metabolism [6]. Amylases are ubiquitous enzymes produced by plants, animals and 
microbes, where they play a dominant role in carbohydrate metabolism. Amylases from 
plant and microbial sources are employed for centuries as food additives [7]. Barley 
amylases are used in Brewing industry. Fungal amylases are widely used in preparation 
of oriental foods. Fungal amylases are mainly used for industrial applications due to 
their cost effectiveness, consistency, less time and space requirement for production 
and ease of process optimization and modification. 

Filamentous fungi have been widely used for the production of different enzymes 
including amylases.  Fungi belonging to the genus Aspergillus have been most commonly 
employed for the production of amylase.  Production of enzymes by solid state 
fermentation using these moulds turned a cost effective production technique. In the 
present study, we report the isolation of amylase producing fungus from soil samples of 
agricultural field. Fermentation conditions were optimized to achieve high enzyme 
production using cheap vegetable waste as substrate. 
 
MATERIALS AND METHODS 
Isolation of fungus from soil  

The soil samples were collected from agricultural field of Elambalur, Perambalur 
district, Tamilnadu, India  by sweeping off the debris from the top of the soil and 
scooping the sample of soil (about 100  grams) into a sterile container.  Soil samples 
were suspended in sterile distilled water and 1.0 ml of the suspension was inoculated 
onto the potato dextrose broth and incubated at 30ºC, 200 rpm for 24 hrs. Then 1.0ml of 
the enrichment culture was serially diluted and spreaded on PDA starch agar plates and 
observed for growth during incubation. 
Screening for amylolytic activity and identification of the fungal isolates 

Amylolytic activity of twenty fungal isolates was screened by plating them on 
starch agar medium. These plates were incubated at 30°C for 48 hrs. Fungi showing 
clear zones of hydrolysis on starch agar plates after pouring Iodine solution (iodine, 0.2 
ml; potassium iodide, 0.4 ml; distilled water, 100 ml) were identified as amylase 
producers. Based on hydrolysis zone, few colonies were selected and maintained on the 
PDA medium slants at 4 °C.  

One of the isolate FE07 which shows more amylolytic activity was selected for 
further studies. It was identified on the basis of of morphological feature and 
microscopy using lactophenol cotton-blue stain. Colonial characteristics such as surface 
appearance, texture and colour of the colonies, and microscopical characteristics 
vegetative mycelium including presence or absence of cross-walls, diameter of hyphae 
were observed. Appropriate references were made using mycological identification 
keys and taxonomic descriptions [8]. 
Optimization of amylase production by SSF  
Selection of substrate  

Twenty grams of   different vegetable waste paste (potato, brinjal and tomato) 
was transferred to 250ml flask separately and moistened with MSM [9]. One ml of the 
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fungal inoculum was aseptically transferred to each flask and incubated at 28°C for 5 
days and the amount of enzyme produced was determined. The substrate which shows 
maximum enzyme production was used for further optimization studies.  All the 
experiments were run in parallel in triplicates [10]. 
Enzyme extraction 

Fermented medium was mixed thoroughly with 50ml of 100 mM Tris buffer pH 
6.2 and agitated in shaker at 180rpm for 60mins and the extract was separated by 
squeezing through a cloth. This process was repeated three times and the extracts were 
pooled together and then centrifuged (10,000x g, 10 mins, 4ºC).  The clear supernatant 
was used as crude enzyme source for amylase assay [11]. 
Enzyme assay 

The activity of the amylase enzyme was determined by the DNS method using  
using soluble starch as a substrate [12]. The concentration of the reducing sugar was 
measured at      540 nm in an UV- Vis Spectrophotometer using maltose as standard. One 
unit (U) of  amylase is defined as the amount of enzyme that releases 1 micro mole of 
reducing sugar as maltose per minute under standard assay condition and is expressed 
as U/g [13]. 
Effect of different inoculum size  

The effect of different inoculum sizes were investigated for the production of 
amylase by the fungal isolate FE07. Optimal inoculum concentration which supports 
maximal amylase   enzyme production was evaluated using different concentrations of 
inoculums 3%, 5%, 7%, 9 and 11%. After 48 hrs of incubation lipase enzyme activity 
was determined.   
Effect of incubation period  

Growth of the fungal isolate FE07 and production of amylase were carried out for 
168 hrs at  28°C. The samples were collected every 12 hours and observed for the 
production of amylase 
enzyme. 
Effect of initial pH  

Effect of varying pH ranges of 4.5, 5.0, 5.5, 6.0 and 6.5 on  the fungal isolate FE07 
for the amylase enzyme production was investigated.  
Effect of temperature  

The effect of varying ranges of temperature on the production of amylase by the   
fungal isolate FE07 was investigated. The fermentation was carried out at 20, 25, 30, 35 
and 40ºC respectively.  
 
RESULTS AND DISCUSSION  
Isolation and screening for amylase producing fungus 

Soil samples from agricultural field were collected, and used for isolation of 
fungal  isolate  producing amylase enzyme. One gram of soil was suspended in sterile 
distilled water and mixed thoroughly for one hour at room temperature before using for 
isolation studies. Sterile 1 % Potato dextrose starch agar plates were prepared and 
incubated at 4ºC for 15 min to solidify the agar solution. The plates were brought to 
room temperature and spread with 0.1 ml of soil solution under sterile conditions. 
These plates were incubated at 30ºC in an incubator. After 48 hrs of incubation, the 
plates were checked for microbial colonies with clear zone of hydrolysis. More than 20 
fungal  isolates  from different plates were selected and grown in the starch containing 
agar slants. Each isolate was further confirmed for its production pattern using 1 % 
Potato dextrose starch agar plates. Depending on the zone of clearance, 5 isolates  were 
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further screened and among them one colony which showed a very clean zone was 
selected for further studies. 
Characterization of the isolate  

The Fungal isolate FE 07 was characterized for various physiological properties. 
The results indicated that the isolate was gram negative in nature and produces 
endospores. Colonies are initially white, quickly becoming black with conidial 
production and growth produced radial fissures in the agar. The growth pattern (colony 
morphology) on the agar medium was observed to be round with mycelial flower like, 
rough surface and opaque density. Based on the studies the selected isolate was 
identified as Aspergillus niger.  

 
Optimization of amylase production by SSF  

Solid-state fermentation has gained renewed interest and fresh attention from 
researchers because of its edge in biomass energy conservation, solid waste treatment 
and its application to produce secondary metabolites over submerged fermentation 
[14]. Production of biocatalysts using agro-biotech substrates under solid-state 
fermentation conditions provide several advantages in productivity, cost-effectiveness 
in labour, time and medium components further the effluent production is less and thus 
it is ecofriendly [15, 16]. However, these production characteristics would have to offer 
a competitive advantage over existing products [17]. Hence, the present study was 
aimed to exploit the locally available, inexpensive agro-substrate for amylase 
production using Aspergillus sp. under solid-state fermentation conditions. 
Selection of substrate for amylase production 

The selection of a suitable agricultural residue as a substrate for SSF is one of 
most critical factor to be considered. Several substrates have to be screened for high 
enzyme production through SSF [18]. The availability and the cost of the raw material 
are the two important parameters that have to be considered while selecting a raw 
material in SSF [19]. The substrate selected should allow the maximum growth of the 
organism and also should ease in high product formation. The results in the present 
study have indicated that amylase production pattern varied with the type of raw 
material used. Maximum enzyme production obtained with potato waste as substrate 
96 U/g followed by tomato waste and brinjal waste 74 U/g and 58 U/g (Fig 1).  To carry 
out further experiments potato waste was used as the substrate.  
Influence of inoculum levels  

Varying concentrations of inoculum levels were studied in this experiment and 
the various range of inoculum (% spores) selected in this experiment ranged from 3% 
to 11%. Enzyme production varied with percentage of inoculum and the maximum 
enzyme production was 78 U/g with 5% inoculum (Fig 2). Increase of inoculum level 
from 5% to 11% showed a marginal decrease in amylase production.  It was reported 
that highest enzyme production with an inoculum level of 10% (v/v) and the maximum 
amylase production obtained was 281 U/g [20].  
Role of incubation period  
Maximum enzyme production could be obtained only after a certain incubation time 
which allows the culture to grow at a study state .Enzyme production of each strain is 
based on the specific growth rate of the strain. Growth rate and enzyme synthesis of the 
culture are the two main characteristics which are mainly influenced by incubation time 
[21].The results of the present study showed that amylase production increased with 
increase in incubation time  linearly till 120 hrs (Fig 3) and on further incubation there 
was a decrease in the amylase production. Maximum amylase production was obtained 
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at 120 hrs (98 U/g).  Similar result was reported that the  optimal incubation period for 
amylase production by Aspergillus strain was  120 hrs [13]. 
 

 
Figure 1 Effect of different vegetable on waste as substrate 

 

 
Figure 2 Effect of inoculum level on amylase production 

 

 
Figure 3 Optimization of incubation period 

 

 
Figure .4 Optimization of pH on amylase Production 
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Figure  5. Effect of incubation temperature on amylase production 

 
Influence of pH  

Growth and metabolism along with enzyme production is governed by an 
important factor called pH [22]. Amylase production by microbial strains strongly 
depends on the extracellular pH as culture pH strongly influences many enzymatic 
reactions and also for the transport of various components across the cell membrane 
[23, 24]. Different organisms have different pH optima and any modification in their pH 
optima could result in a decrease in their enzyme activity. The results in the present 
experiment revealed that the fungal isolate Aspergillus sp had an optimum pH of 5.0 (Fig 
4) with a maximum enzyme activity of 89 U/g. With increase in pH value from strong 
acidic phase to a neutral phase enzyme activity increased up to a pH of 5.0 and upon 
further increase in pH, enzymatic activity decreased.  
Influence of temperature  

Temperature is one of the most important parameter to be optimized for 
maximum enzyme production. Optimum temperature for maximum enzyme production 
depends on the characteristics of the strain. In solid state fermentation temperature 
plays a very important role in enzymatic synthesis [25]. The isolated Aspergillus sp was 
tested in a wide range of temperatures ranging from 20ºC to 40ºC. Maximum amylase 
production (86U/g) was obtained at a temperature of 30ºC (Fig 5). In the present 
experiment with increase in temperature from 20ºC enzyme production increased up to 
30ºC  and upon further increase of temperature, production decreased.  
 
CONCLUSION 

Amylase is one of the most widely used enzymes for the production of fermented 
foods and starch, and the demand for amylase is increasing with a widening spectrum of 
applications. From this investigation it can be concluded that Aspergillus species could 
be a potential strain for the production of amylase by SSF. Potato waste serves as a good 
substrate for amylase production which can be employed to reduce the cost of enzyme 
production. 
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