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Fermentation media formulation from some organic nutrient sources in partial 
or full replacement of nitrogen requirements is receiving attention as a means of 
backward integration. Submerged Culture fermentation was used to study the 
effect of nitrogen replacement of amylase fermentation medium using organic 
sources. Aspergillus niger isolated from the soil was used as the chemical 
factory while rice bran was used as the carbon source. The amylase activity of 
the nitrogen sources were low although. Cotton seed gave an amylase activity 
of 1.282 IU/ml which was the highest recorded for this work. Peptone had 
amylase activity of 0.962 IU/ml whereas Blood and Ground-nut cake (Kuli-
Kuli) had an amylase activity of 0.713IU/ml and 0.512IU/ml respectively.  Rice 
bran for this work appears to be a good carbon source and a good replacement 
for starch as the quality of enzyme produced compared well with starch 
substrate. Amylase production level was 33.1% higher in activity when peptone 
was replaced with cotton seed. Cotton seed may be used in full replacement of 
Peptone. 
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INTRODUCTION 

 
Microbial enzymes are becoming increasingly 

important for their technical and economic advantages. 
Amylases have important applications in diverse 
industries such as baking, brewing detergent, medicine, 
textile, paper and pharmaceuticals.   Extracellular 
amylases have been found in various species of fungi 
(Pandey et al., 2000) and bacteria (Srivastave and Baruah, 
1986; Tanaka et al., 1996). Among the microorganisms 
that have amylolytic activity, Aspersgillus niger is one of 
the well known producers. Different culture conditions 
greatly affect the production of amylase.  The 
optimization of the fermentation medium therefore plays 
an important role in enzyme production (Bakri et al., 
2003).  Amylase production by Aspersgillus niger has 
been found maximum when cassava starch was used as 
substrate compared to sugar cane bagasse or rice straw 
(Haq et al., 2002; Yao – xing et al., 2008). It therefore 
holds that certain wastes can be converted to products of 
economic value for example the rice bran. The organisms 
need essential elements such as nitrogen, carbon, 
phosphorus and sulphur for growth and subsequent 
amylase production.  The concentrations of these elements 
have a profound effect on the yield of amylase. The 

industrial uses of amylases have increased in recent time 
and glucoamylase is the most produced around the world.   
 

MATERIALS AND METHOD 
 
Isolation and identification of Aspergillus niger strain 
from soil 

The Aspergillus culture was isolated from soil by 
serial dilution method of Clark et al. (1988),  1g soil 
sample was dissolved in 100ml sterilized distilled water.  
the starch digesting, α -amylase was screened according 
to method described by Bergmann et al. (1988) and 
Akpan et al. (1999) Aspergillus niger colonies producing 
large clear zone were picked and purified on PDA.  
Identification was based on cell and colony morphology 
characteristics as described by Rasper and Fennel (1965).  
The young colonies of Aspergillus niger were aseptically 
picked up and transferred to PDA slants and incubated at 
room temperature for 5-6 days for maximum growth. 
 
Growth medium 

The medium contained (%w/v): Rice Bran (2%); 
KH2PO4 (0.2%), (NH4)2 SO4 (0.14%); CaCl2 (0.03%); 
MgSO4.7H2O (0.03%), Urea (0.03%), Trace element 
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solution contain in 500ml (2.5gFeSO4, 1.0g CoCl2, 1.76g 
ZnSO4 0.98g MnSO4). 0.2% peptone was added and 
thereafter in the other flasks it was replaced by 0.2% 
cotton seed, 0.2% of blood meal and 0.2% of groundnut 
cake (“Kuli-Kuli”) to test for the effect of the organic 
nitrogen source on the enzyme production.  The pH of the 
medium was adjusted to 7.2 with 0.1M HCl, medium was 
sterilized by autoclaving at 121 0C for 15 30min.    
 
Inoculum and fermentation 

The Aspergillus niger stored on PDA slant was 
Inoculated on fresh PDA plates by point inoculation 
method and incubated at room temperature for one week 
to obtain confluent growth. 0.1% Tween 80 was used to 
wash off the conidia from the surface of the PDA plates 
into a sterile conical flask.  This was used as the inoculum 
stock for the fermentation. Twenty milliliter quantities 
(20ml) of the inoculum were transferred from the stock 
culture into 250ml flask containing 200ml of fermentation 
medium.  The flasks were incubated for 192hours at 
28±20C on a rotatory shaker set at 150rpm.  At the end of 
each day, 10ml quantities of the culture filtrate were 
centrifuged at 4500rpm for 10min to obtain a clear 
supernatant.  The clear supernatant (crude enzyme) was 
used for estimation of α - amylase; the enzyme activity 
was expressed in number of units.  One unit of enzyme 
was defined at the amount of enzyme (protein) in 
milligram required for hydrolysis of starch to produce a 
millimolar of reducing sugar (glucose) in 1 hour under the 
assay conditions.  The specific activity was defined as 
number of units per gram protein.   
  
Enzyme assay      

Enzyme activity was determined by Dinitrosalicylic 
Acid (DNS) method described by Miller, (1959) The 
reaction mixture contained 2ml crude solution of enzyme, 
1.0ml of distilled water.  The reaction mixture was 
incubated at 37 0C for 30 min and the reaction was 
terminated by addition of 3ml of DNS solution. After 
stopping the reaction the tubes were placed in boiling 
water bath for 5 min, cooled and absorbance was 
determined at 540 nm.  The amount of glucose produced 
was calculated by referring to the standard plot using 
glucose as the reducing sugar.  
 

RESULTS 
        

The α - amylase production potential of the mold was 
observed by the zone of starch hydrolysis around the 
Aspergillus niger in the petridishes.   

The result of the effect of organic nitrogen sources:  
“Kuli-kuli”, peptone, cotton seed and blood is presented 
in Figure 1. The amylase activity of the nitrogen sources 
was low the first day (Day1).  The activity rose thereafter 
for all the nitrogen sources used. Cotton seed gave an 
amylase activity of 1.282 IU/ml which was the highest 
recorded for this work.  It peaked off at day 4 (Figure 1).  
Peptone had amylase activity of 0.962 IU/ml at day 4 too 
whereas Blood and “Kuli-Kuli” peaked their activity at 
day 5 and 6 with amylase activity of 0.713IU/ml and 
0.512IU/ml, respectively. 

The result suggest that though peptone is the typical 
organic nitrogen source often used in the production of 
amylase using Aspergillus niger it can be replace wholly 
by cotton seed.  Bertolin et al. (2003) have been able to 
use wheat bran in their work as full replacement for starch 
in the production of glucoamylase using Aspergillus  
awamori.  Urea has been replaced as a suitable nitrogen 
source for glucoamylase synthesis in submerged 
fermentation; however the use of cotton seed compared 
favourably with the Urea. 
 

 
 
Fig. 1: Effect of Different Organic Nitrogen Sources Amylase 
Production by Aspergillus niger 
 

DISCUSSION 
 

The presence of α - amylase producing Aspergillus 
niger from the soil agrees with earlier reports of Rehana 
and Nand (1989).  Adebiyi and Akinyanju in (1998) found 
that the soil is known to be a repository of amylase 
producing microorganisms.  Aspergillus niger isolate used 
for the work produced zones that are very sharp and 
contrast with the blue-black background as described by 
(Akpan et al., 1999a).  A number of reports exist 
regarding the influences of various environmental 
conditions like effect of pH value and temperature 
optimum, incubation period, carbon sources, nitrogen 
sources and metal ion on the production of thermostable 
α-amylase by Aspergillus niger (Okolo et al., 2006; 
Nagamine et al., 2003; Francis et al., 2002; Carlsen and 
Nielson, 2001; Pedersen and Nielson, 2000). 

The alpha amylase productivity of the Aspergillus 
niger on rice bran using different organic nitrogen sources 
indicated that all the sources have potential for α-amylase 
production.  Increase in the incubation period resulted to 
decrease in the production of α-amylase by culture of 
Aspergillus niger.  It may be due to the fact that after 
maximum production of α-amylase enzyme (maximum 
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incubation time), the production of other by product and 
depletion of the nutrients.  These byproducts inhibited the 
growth of fungi and hence enzyme formation (Duochaun 
et al., 1997).  Rice bran for this work appears to be a good 
carbon source and a good replacement for starch as the 
quality of enzyme produced compared well with the work 
done by Okolo et al. (2006) using starch and peptone. 

The present increase in amylase production when 
peptone was replace with cotton seed was 33.1%.  This is 
a very good increase and suggests that this nitrogen source 
is a better replacement then the rest, that is, Blood and 
“Kuli-kuli” 
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