
 

 

       Efficacy of Aspergillus sp in the production of protease enzyme                          

                                      with different substrates. 
                             
                          
 
 

                                                                                ABSTRACT 

       In the present study, the soil samples were collected from marine environment of 

Arichalmunai,  Dhanushkodi, Ramnad District, Tamilnadu ,India. Fungal species were isolated 

by plating method, in 50% sea water containing potato dextrose agar medium .Totally 16 fungal 

species were isolated and identified from the soil sample. The production of protease from 

Aspergillus niger , A.flavus A. terreus by liquid state fermentation. The production of     protease  

enzyme was optimized by using fermentation medium containing different substrates. The 

maximum protease production was observed on wheat bran, containing medium.The protease 

production was maximum in temperature 35
0
C were recorded . Wheat bran produced the 

maximum level protease. The optimization work also carried out.  This study revealed that 

coastal environment provides impressive density of fungi in the East Coast of India and are 

unexplorsed  for microbial resources can be use full in industry.  
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INTRODUCTION 

          Protease is one of most important classes of industrial enzymes and accounts for about 

60% of commercial enzymes in the world (Barrette and Rawlings,2003).They find application in 

a number of  biotechnological processes, viz ,in food processing and pharmaceuticals ,leather 

industry ,detergent industry ,etc.(Nascimento and Martins 2004; Beg and Gupta,2003).Two third 

(2/3) of the industrial produced  protease are from microbial sources (Ellai and Adinarayana 

2002). 

           A variety of microorganisms such as bacteria ,fungi ,yeast and Actinomycetes are known 

to produce these enzymes (Madan et al.,2002 ; Devi et al., 2008).Most of the genera Aspergillus 

Pencillium and Rhizopus are especially useful for producing  protease, as several species of these 

genera are generally regarded as safe (Kathiresan et al., 2006 ; Devi et al.,2008).Aspergillus  

clavatus ES1 has been recently identified as producer of an extracellular  bleaching stable 

alkaline protease (Hajji et al .,2008).  

         Prrotease enzymes play an important in both physiological and commercial fields  (Pastor 

et al.,2001; Ward,1985). Therefore , the present study were  isolate and identify protease 

producing fungi from wheat bran , to perform partial characterization of the enzyme production 

and its properties with regard  in relation to the temperature and pH in order to maximize the 

importation of enzyme. 
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MATERIALS AND METHODS 

Sample collection 

        The marine sediment  soil sample were collected from Arichalmunai, Dhanushkodi, 

Ramnadu Dt ,Tamilnadu, India. 

Isolation 

          One gram of marine sediment soil sample was diluted serially in distilled water Potato 

Dextrose Agar medium (PDA) was prepared and sterilized in an autoclave  at  121
0
C for 15 

minutes. The medium was incorporated with streptomycin sulphate solution (1.:1) and poured 

into the petriplates . After solidification 0.1ml of serially diluted soil sample were inoculated into 

the medium . The inoculum was spread uniformly and kept undisrupted in dust free chamber at 

room temperature for a period of 3-5 days . The fungal colonies were counted. The pure cultures 

were maintained in the conventional  potato dextrose agar medium. 

Identification and photomicrography ( Gilman,1957) 

        Morphological features of fungi were photographed using Nikon microscope. All the fungi 

were identified with referring the standard manual. 

Estimation of Protien ( Lowry et al.,1951) 

       Protein  concentration were determined . 

Production of  enzymes  Aspergillus niger  A.flavus and A.terreus by using carbon and 

nitrogen sources  

         The available carbon and  nitrogen substrates such as  Wheat bran, Rice bran and Coir pith 

were used in the present  study. 

 

 

 

 

Optimization of  Protease enzymes  production  

           Modified Reese’s Medium (glucose 0.25g, casein 0.5g, yeast extract 0.05g, K2HPO4 

0.20g)for protease production.  The effect of the following parameters on protease production by 

the Aspergillus niger  A.flavus and A.terreus. Each established parameter was kept constant in 
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the subsequent study of the next parameter. Enzyme assay was carried out after 72h incubation 

period in each parameter (Table-2). 

Effect of pH ( Oyeleke  et al .,2010 ) 

    The pH values of 4.0, 6.0, and 8.0, were used to determine the influence of pH on protease 

production using the method . 

Effect of temperature (Oyeleke  et al., 2014 ) 

         The effect of different temperatures 25,30, and 35
0
C on  protease production was done. 

Effect of incubation period (Ali  et al.,  2013) 

           The effect of incubation period on protease production was determined by incubating for 

different time intervals of 24, 48 and 72 hours. The protease activity was carried out by the 

method   .  

Effect of carbon sources  ( Sharma et al.,2014) 

          The effect of different carbon sources such as rice bran and wheat bran on protease 

production  was  investigated. The Carbon source present in the production medium was 

replaced with 10.0g of each of the carbon source under study. Furthermore, for carbon source 

optimization, different concentrations of the best carbon source (25, 50 and 75 mg/g) were used 

for  the  protease production. This was carried out using the method  . 

 Effect of nitrogen sources  (Sharma et al., 2014) 

          The influence of nitrogen sources coir pith was determined for protease production, to 

optimize the nitrogen source, different concentrations of (25,50 and 75mg/g) was used to 

produce protease. 

 Effect of Phosphorous and potassium 

           A.niger, A.flavus, and A.terreus were grown in Erlenmeyer flasks (250 ml) containing 

50ml of liquid medium phosphorous were added individually to the basal medium in a 0.3% 

ratio.The flasks were sterilized at 121
0
C for 20 min and inoculated  with two mycelia disc 

(10mm) cut from 7-day fungal  cultures grown on potato dextrose agar medium .The inoculated 

flasks  were  incubated  at  30
0
C  for 6 days  when protease  activity was determined. 

 

RESULTS  AND DISCUSSION 

              The  fungi  provides  a fascinating  and almost endless source of biological diversity 

which is a rich source for  exploitation .Costal region  of India  are dispersed  in tropical as well 
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as subtropical condition .Marine fungi play an important role in nutrient regeneration cycle  as 

decomposers  of head and decaying organic matter in the  estuaries. The Indian costal line   

provide  niches and habitats for many marine organisms and very little is known about the fungi 

associated  with them till recently. 

               In the present study totally 16 fungal  species  were isolated from marine soil  sample of 

Arichalmunai, Dhanushkodi, Ramand (Dt) Tamilnadu, India. The previous report karthikeyan et 

al 2014 has reported the T.viride  produced  chitinolytic enzymes have been detected and 

purified.In our study concentration of protein in the enzyme samples were determined with 

reference to standard Bovine Serum Albumin .  The three substrate were optimized with 

Aspergillus.niger ,A.flavus and A.terreus for the production of protease. The maximum 

production of protease was observed in A.niger optimized with wheat bran at 35
0
c.(Table -1) 

               The optimum pH of partially purified protease was assayed between pH 4 -8. The 

highest activity was observed at  pH 8 in A.niger .Similar result was reported  by (Srividya  2012  

and Chimbekujwo et al., 2020)  with a pH of 8 to be the optimum condition  for protease activity 

of Aspergillus sp. The protease produced appeared to be acidic, which is expected for proteases 

produced by fungi. Purification and characterization of protease from  A.niger would be to a 

large extent help in various industrial ,biotechnological and environmental aspects. 

 

               The influence of temperature on the activity of protease was determined at various 

temperatures ranging  from 25 to 35°C. The optimum enzyme activity of purified protease was at 

35 °C.   Increase in temperature  affected   protease activity  with  the  least  at  60 °C. Reports of  

(Ja’afaru., 2019)  had similar observations as temperature of 35 °C was optimal for protease 

activity from A.niger. Protease exhibited valid stability over the temperature ranging between 25 

to 35 °C (Fig-1) the optimal temperature was at 35°C. 

              The present study of the Incubation period for protease production by Aspergillus  niger  

was optimum at 48h with protease activities of 0.38 IU/mL ( Fig -1 ).This result is in tandem 

with the earlier reports of (Mohammed et al.,2015) who reported optimum enzyme production at 

72 h of incubation with A. niger . Enzyme activity increased towards 72 h and thereafter 

decreased.  Various organic carbon substrates such as rice bran, and wheat bran were evaluated 

for their effect on protease production was high at 2.51 IU/ml in wheat bran and followed by 

Rice  bran 1.49 IU/ml were recorded.(Table-2) 

                 Nitrogen sources were tested in this study for protease production by Aspergillus 

niger. Maximum protease production was observed in coir pith with the activity of 0.86 IU/mL 

at 75mg/g concentration (Fig-1). The observed result differ from the previous report of 

(Muthulakshmi et al .,2011) .  

                    In this study the Phosphorus  for protease production by Aspergillus  niger  was 

optimum at 75 mg/g with protease activities of 0.99 IU/mL and  followed by  poor  protease 

production was recorded  at 25mg/g is 0.10 IU/mL. (Fig-1).The effect  of  Potassium on protease 
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production by Aspergillus  niger was  optimum  at 75mg /g , 0.98 IU/ mL  followed by low 

protease production  in 25mg/g is 0.10 IU/Ml. This result is in tandem with the earlier reports of 

( Usman et al.,2021). 

 

 

 

Conclusion 

         The present study focused on optimization and characterization of protease enzyme 

produced by Aspergillus. niger, A.flavus, and A.terreus. Production of Protease by A.niger was 

optimized at pH 8.0, temperature of 35 °C, and 75mg/g as carbon source, The nitrogen  source 

also75mg/g were recorded the incubation period of 72 h. This study provides the cost effective 

technology for the  enzymes  protease using  lignocelluosic  residues as substrate. 
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  Table1: Effect of micro fungi for the production of protease enzyme with 

different substates 

The values are expressed in SD  ± SE 

 

 

 

 

 

                                                                                                                                                                              

 

 

 

 

 

 

 

 

 

 

S.No Substrates (g) 
Quantity(µl/ml) 

A.niger A.flavus A.terreus 

1. Wheat bran  16.1 ± 8.66 0.96 ± 0.00 10.6 ± 5.33 

2. Rice bran 3.34 ± 6.67 1.85 ± 3.33 8.24 ± 0.00 

3. Coir pith  9.60 ± 0.00 3.20 ± 0.00 13.0 ± 9.20 



 

 

Table :2 Optimization of production of Protease enzyme from potential fungi 

Standard deviation ± Standard error

S.NO Parameters Inference 

          Quantity  (IU/ml)               

           (Wheat bran) 
         Quantity (IU/ml)               

             (Rice bran) 
     Quantity  (IU/ml)              

          (Coir pith) 
A.niger A.flavus A.terreus A.niger A.flavus A.terreus A.niger A.flavus A.terreus 

1 P
H 

4 0.38±0.00 0.15±0.03 0.26±0.00 0.45±0.00 0.58±0.00 0.22±0.02 0.17±0.03 0.18±0.03 0.35±0.03 

6 0.51±0.03 0.43±0.00 0.39±0.02 0.80±0.00 1.04±0.03 0.30±0.07 0.34±0.00 0.49±0.03 0.55±0.04 

8 0.90±0.08 0.62±0.05 0.66±0.03 1.99±0.05 1.20±0.00 0.41±0.02 0.50±0.03 0.68±0.03 0.63±0.04 

2 Temperature(
º
C) 

25o 0.59±0.05 0.22±0.00 0.24±0.07 0.60±0.03 0.19±0.03 0.31±0.01 0.10±0.00 0.26±0.05 0.20±0.00 

30o 1.55±0.00 0.32±0.02 0.40±0.01 1.36±0.02 0.38±0.00 0.51±0.08 0.27±0.01 0.30±0.00 0.39±0.01 

35o 2.51±0.09 0.67±0.06 0.76±0.03 1.49±0.05 0.69±0.02 0.71±0.08 0.56±0.00 0.45±0.00 0.48±0.05 

3 
Incubation 

period( hours) 

24 0.03±0.03 0.01±0.02 0.01±0.03 0.01±0.00 0.02±0.06 0.01±0.03 0.01±0.08 0.01±0.03 0.01±0.00 

48 0.38±0.06 0.01±0.01 0.01±0.00 0.01±0.05 0.01±0.03 0.01±0.02 0.05±0.00 0.01±0.03 0.01±0.00 

72 0.03±0.03 0.01±0.03 0.01±0.03 0.01±0.00 0.01±0.05 0.01±0.00 0.01±0.07 0.00±0.00 0.00±0.00 

4 
Nutrient content 

(Carbon) (mg/g) 

25 0.63±0.04 0.65±0.03 0.20±0.09 0.59±0.02 0.29±0.05 0.20±0.02 0.19±0.05 0.29±0.05 0.26±0.02 

50 1.20±0.02 0.80±0.00 0.59±0.00 0.96±0.05 0.54±0.06 0.42±0.09 0.25±0.09 0.52±0.03 0.30±0.20 

75 1.66±0.00 1.00±0.00 1.00±0.02 1.05±0.06 0.68±0.09 0.70±0.07 0.37±0.08 0.60±0.06 0.48±0.05 

5 
Nitrogen 

(mg/g) 

25 0.22±0.00 0.33±0.02 0.15±0.01 0.49±0.02 0.22±0.00 0.37±0.06 0.10±0.03 0.23±0.09 0.18±0.02 

50 0.56±0.02 0.40±0.02 0.44±0.04 0.68±0.05 0.43±0.06 0.52±0.05 0.29±0.01 0.40±0.05 0.25±0.03 

75 0.50±0.02 0.60±0.00 0.67±0.02 0.87±0.02 0.50±0.00 0.98±0.00 0.86±0.02 0.53±0.06 0.47±0.06 

6 
Phosphorus  

(mg/g) 

25 0.10±0.00 0.25±0.02 0.15±0.02 0.34±0.00 0.36±0.00 0.27±0.03 0.22±0.01 0.26±0.00 0.19±0.06 

50 0.52±0.03 0.62±0.03 0.35±0.02 0.55±0.04 0.50±0.02 0.46±0.06 0.30±0.00 0.46±0.03 0.30±0.00 

75 0.99±0.00 0.80±0.05 0.77±0.06 0.63±0.06 0.63±0.02 0.60±0.05 0.47±0.02 0.59±0.05 0.55±0.03 

7 
Potassium  

(mg/g) 

25 0.29±0.00 0.10±0.23 0.29±0.02 0.29±0.00 0.40±0.03 0.16±0.09 0.20±0.01 0.13±0.06 0.28±0.06 

50 0.50±0.08 0.40±0.02 0.49±0.02 0.52±0.06 0.56±0.06 0.59±0.05 0.43±0.00 0.29±0.06 0.36±0.00 

75 0.98±0.09 0.60±0.00 0.78±0.06 0.90±0.00 0.66±0.00 0.79±0.00 0.59±0.05 0.46±0.00 0.46±0.00 



 

 

            Fig 1 :    Optimization of production of protease enzyme from potential fungi  
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