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ABSTRACT` 
 

The agricultural crop like Maize is the most abundant cereal crop grown in India. It also 
produces the agro wastes like corncobs. It is used for the production of bio ethanol. 
Aspergillus flavus isolated locally was used to hydrolyze the corncobs into simple sugars 
(5%). Thus pretreated simple sugars are filtered and the filtrate was inoculated with  
Saccharomyces cerviceae for further fermentation at different pH and temperature. The rate 
of degradation effect of Aspergillus flavus and Saccharomyces cerviceae was enumerated 
using various parameters viz., temperature, pH, etc. The preliminary results using corn cob 
as biomass show the production of 3.2 % ethanol at pH 5.0 and temperature 30oC. 
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INTRODUCTION 
The burning fossil fuel, at the current rate, is 
likely to create an environmental crisis 
globally. Use of fossil fuel generates carbon 
dioxide, methane and a significant quantity 
of nitrous oxide. Most of these harmful gases 
are formed due to incomplete combustion of 
fossil fuel; since ethanol contains 35% 
oxygen that may result in a more complete 
combustion of fuel and thus reduces tailpipe 
emissions. Moreover, biomass energy can 
play an important role in reducing green 
house gas emissions. Ethanol production 
process only uses energy from renewable 
energy sources. Hence no net carbon dioxide 

is added to the atmosphere, making ethanol 
an environmentally beneficial energy 
source1-2. Furthermore, fuel ethanol from 
lignocelluloses may also open new 
employment opportunities in rural areas, and 
thus make a positive socio-economic 
impact3. Developing ethanol as fuel, beyond 
its current role as fuel oxygenates will 
require developing lignocellulosic biomass 
as a feedstock because of its abundant 
availability and low cost. The world ethanol 
production in 2004 was estimated to be 40 
giga litres (GL) (Berg, 2004; Kim and Dale, 
2004)4,5. Brazil and US are the world leaders, 
which together accounted for about 60% of 
the world ethanol production exploiting 
sugarcane and corn respectively. In India, * Author for correspondence 
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lignocellulosic biomass (crop residues, 
forestry and fruit and vegetable wastes and 
weeds) is available in plenty. Renewable 
fuels, particularly ethanol, should get more 
and more attention all over the world. The 
important issue that we wish to address 
affirmatively here is that the bioethanol 
production, without doubt, needs an 
economical approach to address the global 
fuel needs. Research efforts are needed to 
design and improve the process, which 
would produce sustainable and economically 
feasible transportation fuel. Improvement in 
process economics using new designed 
cellulases-enzyme cocktail are important 
factors in establishing a cost effective 
technology, besides the low cost of 
feedstoc6,7. For the long haul, it is very 
important to understand bioethanol 
production technologies in terms of their 
economic viability, environmental feasibility 
and empowering employment opportunities 
before implementing a fuel ethanol policy. 
The choice of the best technology for 
lignocellulose to bioethanol conversion 
should be decided on the basis of overall 
economics (lowest cost), environmental 
(lowest pollutants) and energy (higher 
efficiencies) that is, comprehensive process 
development and optimization are still 
required to make the process economically 
viable. In reality, environmental 
considerations, energy and tax policies will 
determine the extent of fuel ethanol 
utilization in the future and therefore the role 
of one and all is very crucial to identify the 
gravity of the situation associated with 
bioethanol production and use of it as an 
alternative fuel3. Ethanol production 
currently relies on the fermentation of 
sucrose from cane sugar and molasses or 
glucose derived from starch-based crops such 
as corn, wheat and cassava. There is a 
growing need for the industry to improve 
technology and expand production due to 
high oil prices, environmental pressures and 

national security concerns. Zymomonas 
mobilis was found to be an alternative 
organism for starch based ethanol 
production. As they have been shown to 
ferment under fully anaerobic conditions 
with faster specific rates of glucose uptake 
and ethanol production, as well as, ethanol 
yields close to theoretical8. 

OBJECTIVES 
The objectives of this proposed research 
work was to produce ethanol from corncob 
and utilizing corncob as substrate. To 
optimize the fungal pretreatment technique 
for the conversion of lignocelluloses to 
reducing sugars using yeasts and then subject 
to fermentation. To use agricultural waste to 
produce clean fuel. The present investigation 
carried out involved hydrolyszation of the 
corn cob by the Aspergillus flavus and using 
Saccharomyces cerviceae for the production 
of ethanol. 

MATERIAL AND METHODS 
The sun dried Corncob Substrate was 
grinded into small pieces of 5mm size and 
dried in an oven at 60oC. The ten grams 
grinded corn cob was taken for further 
process9,10,13. The dried substrate was 
chemically treated with 5% sodium 
hydroxide solution and then washed using 
distilled water.12,13 After washing, substrate 
was dried again in oven at 60oC, then 
sterilized in autoclave at 15 psi for 20 
minutes11,12. Corncob was pre-treated with 
Fungus like Aspergillus flavus in aseptic 
condition at 30oC for 7 days in Richard’s 
Media.  In this Richards media we are taken 
instead of sucrose as a carbon source as 
biomass taken for the degradation 
(saccharifiaction) of the substrate (corncob). 
The resultant simplified sugar was analyzed 
by DNS method14.  Further, fermentation for 
the production of ethanol, the sterilized 
substrate was dissolved in 200 ml of distilled 
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water9. The pH range taken for the study was 
4.0 to 7.5. The micro-organisms were 
cultured in respective media of 100ml for 48 

hours incubation at 30oC in a 250 ml flask3. 
The micro-organisms used for this work are 
listed in the Table 1.  

Table 1 :  Microorganism used for ethanol production 

No Micro-organism Type Media Concentration 
in 100 ml (mg) 

1. Saccharomyces 
cerviceae 180 &181 

Yeast extract 

Dextrose 

Peptone 

0.3 

2.0 

1.0 

2. Aspergillus flavus Richard’s media 

Potassium nitrate (KNO3) 

Potassium dihydrogen ortho phosphate  
(KH2PO4)  

Magnesium sulphate (MgSO4) 

Ferric chloride (FeCl3) 

Sucrose 

 

1.0 

0.05 

 

0.25 

0.002 

5.0 

 
The cultured media was inoculated to the 
substrate and incubated at 30oC and kept for 
7 days under anaerobic conditions. After 7 
days samples were analyzed for 
quantification of ethanol. 
Analytical method 
Ethanol concentration was measured using 
UV- visible-double beam spectrophotometer 
(Double Beam, Elico Company, model no. 
Elico-SL 164). Ethanol was analyzed by the 
dichromate oxidation method which is based 
on the complete oxidation of ethanol by 
dichromate in the presence of sulfuric 
method (Mjean Telli –Okur et al 2008)15,16. 
Sugars are determined calorimetrically using 
dintrosalicyclic acid reagent (Systronics 
Colorimeter: model No 115)14.  

RESULTS AND DISCUSSION 
Shide EG, et al (2004)17 has reported           
the degradation of wood saw dust by        
Lentinus squarrosulussiger a Basidiomycetes 
produced ethanol of 0.66%. Gurav and 
Geetha (2007)18-19 also have reported the 
degradation of rice straw and baggase 
following micorbial pretreatment using 
Phnerocheate chrysosporium, further the 
fermentation was done using yeast and 
bacteria and obtained 0.820%. The fungal 
(Aspergillus awamori and Pleurotus 
sajorcaju) pretreatment studies on rice husk 
and bagasse for the (yeast) ethanol 
production and obtained the yield of 0.85% 
and 0.98% (Seema J Patel et al., 2007)20. 
(Humpry.C.Nzeble et al., 2007). 
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Table 2 : Ethanol production of corncob using micro-organisms in different pH & 
treated in chemical, Saccharomyces cereviceae 180 

Different pH for  
fermentation 

Reducing sugar by 
Aspergillus  flavus 
produced % 

Different pH for 
fermentation 

Ethanol Saccharomyces 
cereviceae 180 % 

pH 4.0 2.086 pH 4.0 1.565 

pH 4.5 2.638 pH 4.5 1.971 

pH 5.0 3.312 pH 5.0 2.821 

pH 5.5 3.153 pH 5.5 2.962 

pH 6.0 3.041 pH 6.0 2.923 

pH 6.5 3.302 pH 6.5 2.708 

pH 7.0 2.948 pH 7.0 2.046 

pH 7.5 2.569 pH 7.5 1.968 

 

 
Fig. 1 : Reducing sugars obtained by chemically treated corn cob using Aspergillus flavus 
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Fig.  2 : Ethanol produced by Saccharomyces cereviceae 180 using chemical treated corn cob 

Table 3 : Ethanol production of corncob using micro-organisms in different pH & not 
treated in chemical, Saccharomyces cereviceae 180 

Different pH for  
fermentation 

Reducing sugar by 
Aspergillus  flavus 
produced % 

Different pH for 
fermentation 

Ethanol Saccharomyces 
cereviceae 180 % 

pH 4.0 1.301 pH 4.0 0.579 

pH 4.5 1.559 pH 4.5 0.995 

pH 5.0 1.855 pH 5.0 1.223 

pH 5.5 1.807 pH 5.5 1.622 

pH 6.0 1.776 pH 6.0 1.367 

pH 6.5 1.559 pH 6.5 1.186 

pH 7.0 1.357 pH 7.0 1.041 

pH 7.5 1.441 pH 7.5 0.992 
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Fig. 3 :  Reducing sugars obtained by chemically untreated corn cob using Aspergillus flavus 

 

 

Fig. 4 :  Ethanol produced by Saccharomyces cereviceae 180 using chemical untreated corn cob 
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Table 4 : Ethanol production of corncob using micro-organisms in different pH & 
treated in chemical, Saccharomyces cereviceae  

Different pH for  
fermentation 

Reducing sugar by 
Aspergillus  flavus 
produced % 

Different pH for 
fermentation 

Ethanol 
Saccharomyces 
cereviceae 180 % 

pH 4.0 2.086 pH 4.0 1.765 

pH 4..5 2.638 pH 4..5 1.996 

pH 5..0 3.312 pH 5..0 2.788 

pH 5..5 3.153 pH 5..5 2.977 

pH 6..0 3.041 pH 6..0 2.891 

pH 6..5 3.302 pH 6..5 2.741 

pH 7..0 2.948 pH 7..0 2.179 

pH 7..5 2.567 pH 7..5 1.901 

 

 

Fig. 5 :  Reducing  sugars obtained by chemically treated corn cob using Aspergillus flavus 
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Fig. 6 :  Ethanol produced by Saccharomyces cereviceae 181 using chemical treated corn cob 

Table 5: Ethanol production of corncob using micro-organisms in different pH & not              
treated in chemicals, Saccharomyces cereviceae 181. 

Different pH for  
fermentation 

Reducing sugar by 
Aspergillus  flavus 
produced % 

Different pH for 
fermentation 

Ethanol 
Saccharomyces 
cereviceae 180 % 

pH 4.0 1.301 pH 4.0 0.536 

pH 4.5 1.559 pH 4.5 1.028 

pH 5.0 1.855 pH 5.0 1.213 

pH 5.5 1.807 pH 5.5 1.531 

pH 6.0 1.776 pH 6.0 1.339 

pH 6.5 1.559 pH 6.5 1.151 

pH 7.0 1.357 pH 7.0 1.077 

pH 7.5 1.441 pH 7.5 1.015 
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Fig. 7 : Reducing  sugars obtained by chemically untreated  Corn cob using Aspergillus flavus 

 

 

Fig. 8: Ethanol produced by Saccharomyces cereviceae 181 using chemically untreated corn cob. 
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The production of ethanol from bitter kola 
(Garcinia kola) pulp an agro waste, using 
Aspergillua niger and yeasts results are 
1.29%.21 The Aspergillus are grown in 
Richard’s media and fermentation 
(saccharifiacation) instead of sucrose we are 
using corn cob as carbon sources for the 
Aspergillus. The fugues degrade the lignin, 
hemicellulose, cellulose, in the form of 
reducing sugars. These sugars are analyzed 
by DNS method. In this experiment, the 
reducing sugars were found less in the 
chemically untreated substrate (Fig. 4 and 
Fig. 8) and the chemical treated substrate 
produced more reducing sugars (Fig. 2 and 
Fig. 6). The produced reducing sugars are 
further subjected to fermentation by using 
yeast (Saccharomyces cerveceae 181,180.) 
for the production of ethanol. The ethanol 
was analyzed by Potassium dichromate 
method. It was possible to produce more 
ethanol from chemically treated substrate 
(Fig.3 and Fig.7) than chemical untreated 
(Fig.5 and Fig. 9). In this experiment, it was 
observed that chemically treated substrate 
gets degraded by the fungus, which leads to 
production of more percentage of ethanol. 

CONCLUSION 
In the present study, the agriculture waste, 
corn cob can be utilized to produce 
bioethanol. In the experiment, fungal and 
chemical treated substrate produces more 
yield of ethanol compared to untreated 
substrate.   
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