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Abstract: 

Selected agro residues and local fruit pulp production unit residues were used as a substrate 

for production of fungal amylase. The product was extracted and characterized to determine 

optimum pH and temperature for both production and catalytic activity. 

1. Introduction: 

In recent years, the potential of using microorganisms as sources of industrially relevant 

enzymes has stimulated our interest; specially fungi have gained much attention because of 

availability, high productivity and which are also amenable to genetic manipulation. Fungal 

amylases are used for hydrolyzing carbohydrate, protein and other constitutes of soybeans, 

wheat into peptides, amino acid, sugars and other low molecular weight compounds.( Khan 

2011, Pathak 2016, Bedan D.2014) 

Fungal amylase production by solid state fermentation has been reported to be a bit cheaper 

because of the enzyme extraction procedures is a ray of hope. In case of SSF the cost of the 

substrate also plays a key role in deciding the cost of production. Agro industrial wastes have 

been reported to be good substrate for the cost effective production of alpha amylases and are 
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thus attracting researchers for using agro industrial waste as a substrate for amylase 

production.  (Singh S.2014) 

In present study optimisation of environmental and cultural conditions for the production of 

amylase by four different Aspergillus spp. has been investigated by using mixture of different 

cheaper substrates. 

2. Materials and Methods: 

2.1 Collection and subculturing of fungi- 

Collection of four different Aspergillus spp (Aspergillus niger (MTCC 1781), Aspergillus 

fumigatus (MTCC 2557), Aspergillus oryzae (MTCC 654), Aspergillus paraciticus (MTCC 

411) )were done from culture collection section of School of Life Sciences, SRTMU, 

Nanded, Maharashtra, India. These cultures were further inoculated on sterile Potato 

Dextrose Agar (PDA) slants and incubated at 28
0
C for 48 hours. (Johnson 2014) 

2.2 Collection and pretreatment of raw material- 

Four different raw material substrates (Maize, Banana peel, Pineapple peel and Pomegranate 

peel) were collected from local market and juice centre of Nanded, India. Fruit waste was 

washed with water to remove dirt and impurities. The washed substrates were then dried and 

grinded in laboratory and made it powder for further use. (Pathak 2015, Saleem 2014, 

sharanraj 2013) 

2.3 Media formulation and inoculation- 

Crude medium was formulated by mixing all substrates in equvi proportion. 5gm of substrate 

from above mixture was taken in to four different Erlenmeyer flasks, to which 15ml of 

Nutrient Salt Solution(NSS) (potassium dihydrogen orthophosphate 5g/L, ammonium nitrate 

5g/L, sodium chloride 1g/L and magnesium sulphate 0.5 g/L) was added to adjust moisture 

level and sterilised it. The flasks were cooled and inoculated with A.niger, A. fumigatus, 

A.oryzae, A. Paraciticus respectively and incubated at 28
0
C for 48 hours. ( Pathak et al.2015, 

Rathod and Pathak 2014, Singh 2014) 

2.4 Extraction and purification- 

After incubation, 25 ml of distilled water was added in each flask. The contents were then 

mixed by shaking for 30 min on rotary shaker at 200 rpm. The slurry obtained was filtered 
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with a whatman filter paper 1 and then centrifuged at 5000 rpm for 10 min. The filtrate 

obtained was treated as crude enzyme. 

2.5 Assay of crude amylase- 

Amylase activity was estimated by dinitro-salicylic acid (DNS) method. One unit of amylase 

activity was defined as the amount of enzyme that releases 1mmol of reducing sugar as 

glucose per minute under assay conditions. ( Rani K.2012, Pathak et al 2015, Pathak and 

Sardar 2014) 

2.6 Effect of temperature and pH on amylase activity- 

The optimum pH and temperature for catalytic activity of crude amylase was determined by 

incubating the reaction mixture at different pH (4, 7, and 9) and temperature (30
0
-50

0
C). 

(Pathak and Rathod 2016) 

 

 

 

3. Results and discussion: 

A.parasiticus showed maximum amylase production (38U/ml) by solid state fermentation as 

compare to other three cultures. Effect of temperature on enzyme activity was estimated 

(fig.1), A.niger, A.oryzae and  A.paraciticus achieved its highest amylase activity at 

50
0
C,where as  A.fumigatus showed maximum activity at 30

0
C  

Effect of pH on amylase activity is shown in fig.2, where A.niger showed highest activity at 

pH 4, A.fumigatus attained their maximum activity at pH9, where as A.oryzae and 

A.paraciticus achieved highest activity at pH 7. 
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Fig.1 Effect of temperature on amylase activity  

                         

Fig.2 Effect of pH on amylase activity 

  

Conclusion: 

Among four amylase producer A.paraciticus showed highest amylase production (38 U/ml). 

The partially purified amylase showed optimum activity at 50
0
 temperature and neutral pH. 
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