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Abstract 
The mycelial dry weight and dinitrosalicylic acid (D.N.S.A.) method was used to determine growth and amylase 
production by Aspergillus flavus grown on different carbon sources. Growth of the fungus was determined at 24 h 
intervals over a period of six days by the dry mycelial weight methods, while the amylase activity in the culture 
filtrates of A. flavus was determined by the D.N.S.A method. A total of 45 samples were prepared to determine 
growth and amylase activity of Aspergillus flavus grown on different carbon sources. The concentration of the 
various carbon sources ranges between 0.4 to 2% W/V. Duncan’s multiple range test was used to determine the 
level of significance of the different carbon sources for effective growth and amylase production by Aspergillus 
flavus. Aspergillus flavus demonstrated the capability to produce significant growth and amylase activities in the 
medium containing soluble starch, sorghum and cassava peel as sole carbon source. The amount of mycelial dry 
weight produced from soluble starch, sorghum and cassava peel is significantly higher than those produced from 
other carbon sources. The data revealed that there is a correlation between growth and amylase production by 
Aspergillus flavus. The available data from this study showed that soluble starch is the best carbon source for 
optimum growth and amylase production by A flavus while sorghum and cassava peel are close substitute for 
optimum growth and amylase production by Aspergillus flavus. 
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Introduction 

Amylase is one among such enzymes that are 
very important in the field of biotechnology. It 
constitutes a class of industrial enzymes having 
approximately 25% of enzyme market. Amylase 
enzymes are distributed in all the animal, plant 
and microbial kingdoms. α – Amylase enzymes are 
important enzymes employed in starch processing 
industries for hydrolysis of polysaccharides such 
as starch in to simple constituent Akpan et al  
(1999). 

Extracellular enzymes, such as cellulases, 
amylase, proteases as well as lipases have been 
detected in the culture filtrates of thermophilic 
fungi, and their activities examined (Barnet and 
Fergus, 1971; Ogundero and Osunlaja 1986; 
Ogundero 1987; Ueki et al., 1991). Enzymes of 

microbial origin, have been exploited in medical, 
food, pharmaceutical, textile and biotechnology 
based industries (Lim et al., 1984; Ali et al., 1989; 
Oyewale 2006; 2009; 2010; 2012; 2013. 

Starch degrading enzymes like amylase have 
received great deal of attention because of there 
perceived technological significance and economic 
benefits. Moulds are capable of producing high 
amount of amylase. Aspergillus niger is use for 
commercial production of α – Amylase. Studies on 
fungal amylase especially in developing country 
have concentrated mainly on Aspergillus niger 

*Corresponding author: Tel: 08185812217; 08137746805 
Email: address: oyewalemojeed@hotmail.com    

A publication of College of Natural and Applied Sciences, Fountain University, Osogbo, Nigeria 
Journal homepage: www.fountainjournals.com  

DOI: 10.53704/fujnas.v2i1.43



	
  

	
   40 

Fountain Journal of Natural and Applied Sciences: 2013; 2(1): 39 - 44 
probably because of their  ubiquitous nature and 
non fastidious nutritional requirement of these 
fungi. (Abu et al 2005)       

This present investigation aims at optimization 
of a medium for comparative analysis of growth 
and amylase production by Aspergillus flavus 
grown on different carbon sources. 
 
Materials and methods 
Preparation of inoculum 

With aid of sterile corkborer 5mm disc of an 
advancing edge of a 4-day old fungal culture was 
inoculated on to an agar slant prepared with 
Czapekdox agar containing 2% (W/V) soluble 
starch.  The cultures were then incubated at 30°C 
for 48 h before use. 

Culture methods 
Spores of 48 h old cultures of Aspergillus 

flavus were harvested using the methods 
described by Akinyosoye and Akinyanju (1989).  
The 48 h old cultures of Aspergillus flavus was 
washed with 10 mL of sterile distilled water, by 
shaking to obtain a suspension of spores.  An 
aliquot (0.5 mL) of spore suspensions was 
aseptically used to inoculate 50 mL of liquid 
medium, containing any of the carbon sources, and 
then incubated at room temperatures (29 ± 1°C) 
on a rotary shaker at 80 rpm.  Cultures were then 
suction filtered through a pre-weighed Whatmann  
No. 1 filter paper and the filtrate obtained was 
used as crude extract.  At intervals of 24 h the 
protein content as well as the amylase activity in 
the culture filtrate were determined.  The 
mycelium retained on the pre-weighed Whatmann  
No. 1 filter paper was used for growth 
measurements. 
 
Determination of fungal growth 

Growth of fungus was determined at intervals 
of 24 h over a period of seven days by the dry 
mycelial weight method.  The filter pads used to 
harvest the mycelial were first oven dried at 80°C 
to a constant weight.  After filtration the 
mycelial on the filter paper were oven dried at 
80°C.  The weight was expressed in mg/50 mL of 
culture. 

Determination of amylase activity 
The amylase activity in the culture filtrate of 

Aspergillus flavus was determined by the D.N.S.A. 
methods (Ogundero, 1979, 1982, a & b); 1 mL of 
culture filtrates was added to 3 mL of standard 
soluble starch in 0.002 M Na2HPO4, and 0.006M 
NaCl (pH 6.9) and incubated at 45°C for 1 h 
(Ogundero, 1979).  The reducing sugars produced 
were determined by addition of 3 mL of 
dinitrosalicylic acid (D.N.S.A) reagent, which 
contained D.N.S.A (1.0 g); 2 M NaOH, (20 mL); 
potassium sodium tartarate (30g); in 100 mL of 
distilled water and boiled for five minutes to 
complete the reactions.  The absorbance of the 
cooled solution was then measured at 540 nm with 
a W.P.A. S106 spectrophotometer.  The reaction 
mixtures of the uninoculated control were used to 
set absorbance readings at zero.  The amylase 
activity of the culture filtrates was expressed as 
total reducing sugars released/min/mg protein. 
 
Determination of protein contents 

The method of Lowry et al (1951) was used for 
the determination of soluble proteins in the 
culture filtrates of Aspergillus flavus. 
 
Statistical analysis of growth of Aspergillus 
flavus on different carbon sources 

The various data obtained during the growth of 
Aspergillus flavus on various carbon sources 
experiment expressed as mycelial dry weight 
(mg/50 mL culture) was subjected to the new 
Duncan’s Multiple Ranges test to determine the 
level of significance (Table 1). 

The amylase activity expressed as mg of total 
reducing sugars released/min/mg protein) were 
subjected to New Duncan’s Multiple range tests, 
to determine the level of significance (Table 2). 
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Results 
Statistical analysis of growth of Aspergillus 
flavus on different carbon sources 

The various data obtained during the growth of 
Aspergillus flavus on different carbon sources 
were subjected to the new Duncan’s multiple rage 
test to determine the level of significance. The 
result in Table 3 showed the statistical analysis 
of growth of Aspergillus flavus on different 
carbon sources. 

The best substrate for the growth of A. flavus  
is soluble starch with a value of 52.60 mg/50 mL 
culture. Starch, sorghum and cassava peel 
produced growth, which are not significantly 
different from each other. Sorghum and cassava 
peel   are considered to be close substitute for 
commercial soluble starch. Maize, raffinose and 
sucrose produced growth, which are not 
significantly different from each other but are 
inferior raw materials for growth of Aspergillus 
flavus.  

Finally lactose, xylose and galactose are the 
least in their ability to produce growth hence 
they are least recommended for the growth of 
Aspergillus flavus (Table 3).  

 

 

Table 1: Growth production by Aspergillus flavus grown on different carbon sources at concentration ranging 
from 0.4 - 2% w/v. 

Table 2: Amylase production by Aspergillus flavus grown on different carbon sources at concentration 
ranging from 0.4-2% w/v.	
  

Table 3: Statistical analysis of growth of 
Aspergillus flavus on different carbon sources. 

Means followed by similar letters are not 
significantly different at P = 0.05 according to 
the Duncan’s Multiple range tests. 

	
  

Statistical analysis of amylase production by 
Aspergillus flavus on different carbon source 

The best substrate for the production amylase 
is soluble starch with value of 0.87 mg T.R.S 
released/min/mg protein while sorghum and 
cassava peel are close substitute to soluble starch 
for amylase production by Aspergillus flavus.  



	
  

	
   42 

Fountain Journal of Natural and Applied Sciences: 2013; 2(1): 39 - 44 

   

Moreover other raw materials like maize, 
galactose and sucrose with inferior substrates for 
amylase production by Aspergillus flavus. Lactose 
as well as raffinose and xylose are the poorest raw 
material for production of amylase by Aspergillus 
flavus. 

Soluble starch, sorghum and cassava peel 
produced mycelial dry weight that was significantly 
different from that produced by maize raffinose 
and Sucrose. While growth on lactose xylose and 
galactose were not significantly different from one 
another (Table 3). 

Mean amylase activity produced by Aspergillus 
flavus grown on soluble starch, was significantly 
different from that produced on other carbon 
sources, while amylase activity produced on 
sorghum and cassava peel was significantly 
different from that produced on maize, galactose 
and sucrose.  Growth on lactose, raffinose and 
xylose had mean amylase activities that were not 
significantly different from one another (Table 4). 

Discussion 
The results obtained in this investigation 

showed that Aspergillus flavus is capable of 
producing extracellular amylase into the culture 
medium when grown on basal medium containing 
various carbon sources as substrates. 

Aspergillus flavus demonstrated the ability to 
degrade a wide range of substrates, i.e. soluble 
starch, sorghum and cassava peel, and convert 
them into simple sugars. Amount of reducing 
sugars produced from soluble starch, sorghum and 

cassava peel is significantly higher than those 
produced from maize, raffinose, sucrose, lactose, 
xylose and galactose respectively. 

The ability of Aspergillus flavus to induce 
growth and amylase production from various 
carbon sources has been demonstrated. Maximal 
growth and amylase activities was establish at 2% 
weight/volume    

Mean Amylase activity produced by Aspergillus 
flavus grown on soluble starch, was significantly 
different from that produced on other carbon 
sources, while amylase activity produced on 
sorghum and cassava peel was significantly 
different from that produced on maize, galactose 
and sucrose.  Growth on lactose, raffinose and 
xylose had mean amylase activities that were not 
significantly different from one another (Table 
4). 

The fungal strain also demonstrated the ability 
to produce significant growth in the medium 
containing; soluble starch, sorghum and cassava 
peel as sole carbon source. The amount of mycelial 
dry weight produced from soluble starch, sorghum 
and cassava peel is significantly higher than those 
produced from other carbon sources. 

The reason for increased mean amylase activity 
may be due to secretions of more enzymes into 
the medium to hydrolyze more of the starch into 
forms that can be utilized for the synthesis of 
cellular materials. These findings are similar to 
those of Pestana and Castillo (1985); Oyewale 
(2010; 2012). 

Soluble starch, Sorghum and Cassava peel 
produced mycelial dry weight that was 
significantly different from that produced by 
maize raffinose and Sucrose. While growth on 
Lactose xylose and galactose were not 
significantly different from one another (Table 
3). 

The ability of the carbon sources to support 
the growth of A. flavus decreased in the following 
order: soluble starch, sorghum, cassava peel, 
maize, raffinose sucrose, lactose xylose and 
galactose. Similarly the ability of the carbon 
soruces to cause high levels of amylase production 
by A. flavus decreased in the following order 
soluble starch, cassava peel, maize, galactose, 
sucrose, lactose, raffinose, and xylose. 

Table 4:  Statistical analysis of amylase 
production by Aspergillus flavus grown on 
different carbon sources	
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Higher levels of amylase production during 

growth on complex sugars, as compared with 
simple sugars may be a response to a need to 
convert the complex sugars into simple sugars 
before utilization by the organism. These findings 
are similar to those of Pestana and Castillo 
(1985); Akinyosoye and Akinyanju (1989); Ali et al 
(1990); Oyewale (2006, 2009, 2010). 

The maximal growth and amylase production 
was obtained on sixth of incubation at pH 7, 
temperature of 29 ± 1°C and 80 r.p.m. 

Aspergillus flavus exhibited high growth and 
amylase production on some polysaccharides 
including soluble starch sorghum and cassava peel. 
The data revealed that there is a correlation 
between growth and amylase production by 
Aspergillus flavus the ranking of the mean 
amylase activities decreases in the following 
order soluble starch, sorglum, cassava peel, maize 
galatose, and sucrose while the ranking of the 
mean mycelia dry weight decreases in the 
following order soluble starch, sorghum, cassava 
peel etc. 
This result implies that soluble starch is the best 
carbon sources for optimum production of amylase 
by Aspergillos flavus while sorghum and cassava 
peels are close substitutes for optimum 
production of amylase enzymes. 

The readily availability of sorghum and cassava 
peel, at affordable prices may make the use of 
these agricultural raw material a cheaper 
alternative to soluble starch for large scale 
production of Amylase enzymes. 
 
Acknowledgement 

I am grateful to my supervisor Prof. Alhassan 
Sanni of the Department of Microbiology, 
University of Ilorin, Ilorin, Nigeria for his 
constructive criticisms and useful suggestion 
during the conduct of this research work. 

I also say a big thank you to the enzyme 
research group under the leadership of Prof. M.O. 
Fawole and Prof. J.A. Akinyanju of the 
Department of Microbiology, University of Ilorin, 
Ilorin, Ilorin for making available some of the 
chemicals used for this research work.  

 

References 

Abu, E.A., Ado, S. A. and James, D. B. (2005). Raw 
starch the grading an amylase production by 
mixed cultures of Aspergillus niger and 
saccharomyces cerevisiae grown on sorghum 
Pomace. African Journal of Biotechnology 
vol.4, 785-790 

Akpan, I., Bankole, M. O., Adesemowo, A. M. and 
Latunde, D. (1999). production of α amylase in 
cheap Solid medium using rice bran and 
Agricultural Material. Tropical Science vol 39       
pp 77 -79 

Akinyosoye, F.A. and Akinyanju, J.A. (1989). 
Effects of different carbon sources on 
growth and sporulation of Geotrichum 
candidum. Nigerian Journal of Botany ,vol 2, 
89-95. 

Ali, S., Hossain, Z., Mahmood, S. and Alam. R. 
(1989). Culture Condition for production of  
glucoamylase from rice bran, by Aspergillus 
terreus.  MIRCEN, Journal of Applied 
Microbiology and Biotechnology, vol 5, 525 – 
532. 

Ali, S., Hossain Z., Mahmood, S. and Alam, R. 
(1990). Induction of glucoamylase, production 
of non starchy carbohydrates in culture 
filteration of Aspergillus terreus. World 
Journal of Microbiology and Biotechnology, 
Vol 6, Pg. 19-22. 

Barnet, E. A. and Fergus, C. L. (1971). The relation 
of extracellular amylae, in some thermophillic 
Humicola species . Mycopathologia et apllicata, 
vol 44, 131-141. 

Clarke, M. G. (1980). Statistic and Experimental 
Design. Second Edition, Contemporary Biology. 
Edward Anol & Publishers Limited.  

Lim, G. H., kew, E. and Yeoh, H. H. (1985). 
Extracellular enzymes of some black 
Aspergillus in Singapore. MIRCEN Journal of 
Applied Microbiology and Biotechnology, vol 1, 
55-61. 

Lowry, O. H., Rosebrough, N. J., Farr, A. L. and 
Randal, R. J. (1951). Protein measurement with 
folin phenol reagent, Journal of Biological 



	
  

	
   44 

Fountain Journal of Natural and Applied Sciences: 2013; 2(1): 39 - 44 

	
  

      Chemistry , vol 192, 265-275. 

Ogundero, V. W. (1979). Amyslase and cellulase 
activities of thermophilic fungi causing 
deterioration of Tobacco products in Nigeria. 
Mycopathologia, vol 69, vol 3, 131-135. 

Ogundero, V. W. (1982a), The production and 
activity of Hydrolytic exoenzymes by 
toxigenic species of Aspergillus from Garri. 
Nigerian Journal of Science, vol 16, 11-20 

Ogundero, V. W. (1982b). Cellulose Hydrolysis by 
thermophillic fungi from composting plant 
materials, Nigerian Journal of Science  vol 
16, No 2, 83-93.  

Ogundero, V.W. (1987). Toxigenic fungi and the 
deterioration of Nigerian Poultry feeds. 
Mycopathologia, vol 100, 75-83. 

Oyewale, M. O. (2006), Pharmaceutical 
Microbiology for the tropics. Second Edition, 
Post harvest and Biotechnology Research 
Centre, Osogbo. 107-124. 

Oyewale, M. O. (2009). Optimization of Growth 
and Amylase Production by Aspergillus flavus 
grown on some selected food and waste in 
Nigeria. 33rd Annual Conference and General  

      Meeting, Nigerian Society for Microbiology, 
held at Osun State University between 22nd –  

     29th November 2009. 

 

Oyewale, M. O. (2010). Growth and Amylase 
Production by Aspergillus flavus grown on 
Cassava Peel and Commercial Soluble Starch. 
Journal of Pure and Applied Science, Vol 7 , 
No 1 & 2, pgs 53-56  

Oyewale, M. O. (2012) Partial Purification of 
Amylase from the Culture Filtrates of 
Aspergillus flavus Grown on Cassava Peels. 
Fountain Journal of Natural and Applied 
Sciences: Vol 1, No.1: 19-24. 

Pestana, F. and Castillo, F.J. (1985). Glucoamylase 
production by Aspergillus awamori on rice 
flour medium and partial characterization of 
enzyme. MIRCEN Journal of Applied 
Microbiology and Biotechnology. Vol. 1. 225-
237. 

Ueki, A; Hirono, T. Sato, E., Mitani, A; and Ueki, K. 
(1991). Ethanol and amylase production by a 
newly isolated Clostridium species. World 
Journal of Microbiology and Biotechnology, 
vol1, 385-393. 




