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ABSTRACT 
 

Pretreated deseeded sunflower head as lignocellulosic biomass can be utilized to 
produce ethanol, a promising alternative energy source for the depleting crude oil. 
Present study is to evaluate the efficiency of microbial fermentation process in 
production of ethanol from lignocellulosic biomass. There are two steps involved in 
such fermentation- hydrolysis of cellulose in the lignocellulosic biomass to reducing 
sugars and fermentation of the sugars to ethanol. The microbial used for the study 
are Zymomonas mobilis 89, Saccharomyces cerevisiae 180, Saccharomyces 
cerevisiae 181, Heterobasidion annosum 146, and Cellulomonas fimi 24.  
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INTRODUCTION 

Resources of biomass are agricultural 
production wastes, agricultural process 
wastes, crop residues, mill wood wastes, 
urban wood wastes, urban organic wastes, 
wood, logging residues, trees, shrubs, wood 
residues, saw dust, bark and aquatic plants 
etc. Fossil fuels are declining world wide and 
there is an alarm of further declines in near 
future1. Burning of fossil fuel creates 
environmental pollution by the release of 
toxic gas emission by vehicles or industry. 
This can be avoided to a greater extent by 
biomass as it can play an important role in 
reducing green house gas emissions. 
Biomass can be used to produce the excellent 
energy source and can be converted into 
liquid or gasses fuel 6. Ethanol as an 

alternative fuel can be produced from 
agricultural wastes from various crops, 
which is a partial replacement of fossil-fuels. 
Ethanol is a renewable energy source can be 
produced through fermentation of sugars.  

Lignocellulosic residues  are considered  
as attractive  raw materials  for the  
production of fuel ethanol  because  of their  
availability  in large  quantities  at low cost.1 
The agricultural crops residue is having 
lignocellulosic content which is much 
essential for producing ethanol. Ethanol can 
be produced from this by pre-treatment of 
feedstock by fermenting organisms to 
convert them into ethanol. The 
environmental and political pressures leads 
to utilize lignocellulosic materials which are 
easily available and free of cost for the 
production of ethanol.11  The development of 
cost-effective technologies for fuel ethanol * Author for correspondence 
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production is a priority for many research 
centers, universities and private firms, and 
even for different Governmental agencies.7 

Sunflower (Helianthus annuus L.) is one 
of the major edible oilseed crops of India. It 
is cultivated in more than 1.5 million metric 
tons in the area of 2.2million hectares. The 
residue remained after harvesting can cause 
environmental problems as solid waste.  

Deseeded sunflower head having the 
composition (lignin 12%, protein content 
12.5%, acid hydrolyzing galactose 3.4%, 
glucose 1.7%, arabinose 0.63%, xylose 0.7%, 
rhamnose 21%, pectin 11.85% was 
investigated.5 The present study was carried 
out to utilize sunflower head for the 
production of ethanol. 

MATERIAL AND METHODS 
Sun dried, deseeded sunflower head was 

used as substrate in this study. 

Physical treatment 
Deseeded sunflower head was grinded 

into small pieces of 5mm and dried in an 
oven at 600C. 40 grams grinded  deseeded 
sunflower powder was taken for further 
process.3  
Chemical treatment  

The dried substrate was treated with 5% 
sodium hydroxide solution and then washed 
using distilled water8. After washing dried in 
oven at 600C, then autoclave at 15 psi for 20 
minutes, 3  
Biological treatment 

The sterilized substrate was dissolved in 
200 ml of distilled water and pH was 
adjusted to 7.5  9 

The micro-organisms were cultured in 
respective media of 100ml for 48 hours 
incubation at 30oC in a 250 ml flask .3   The 
different types of micro-organisms used for 
this work are listed in the Table 1. 

Table 1 : Details of Microorganism 

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

1. Zymomonas mobilis- 89 Yeast Extract 
Glucose 
Magnesium Chloride 
Ammonium Sulphate 
Potassiumdihydrogen Phosphate 

1.0  
2.0  
1.0 
1.0 
1.0 

2. Saccharomyces cerviceae 
180 and181 

Yeast extract 
Dextrose 
Peptone 

0.3 
2.0 
1.0 

3.  Heterobasidion annosum-
146 

Yeast extract 
Glucose 

0.5 
1.0 

4. Cellulomonas fimi -24 Yeast extract 
Beef extract 
Peptone 
Sodium chloride 

0.2 
0.1 
0.5 
0.5 

Thus cultured media was inoculated to the substrate and incubated at 30oC kept for 21 
days under anaerobic conditions. After 21 days samples were analyzed for quantification of 
ethanol. 
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Analytical method 
Sample was anlysed by Gas chromatography—11, Chemito-On Series- 0412. Acquisition 
method, column type –Poropack Q–01 

Table 2 : Ethanol production of deseeded sunflower head using  
different micro-organisms 

Sl . 
No. pH Microorganism % 

ethanol Substrate 

1 pH 6.5  Zymomonas mobilis 89 2.49 Deseeded Sunflower head  

2 pH 7.5  Zymomonas mobilis 89 1.79 Deseeded Sunflower head 

3 pH 6.5  Saccharomyces cerevisiae 180 1.95 Deseeded Sunflower head 

4 pH 7.5  Saccharomyces cerevisiae 180 1.46 Deseeded Sunflower head 

5 pH 6.5  Saccharomyces cerevisiae 181 1.89 Deseeded Sunflower head 

6 pH 7.5  Saccharomyces cerevisiae 181 1.62 Deseeded Sunflower head 

7 pH 6.5  Heterobasidion annosum 146 0.001 Deseeded Sunflower head 

8 pH 7.5  Heterobasidion annosum 146 0.0009 Deseeded Sunflower head 

9 pH 6.5  Cellulomonas fimi 24 0.001 Deseeded Sunflower head 

10 pH 7.5  Cellulomonas fimi 24 0.00 Deseeded Sunflower head 
 

 
Fig. 1 : Production of Ethanol from deseeded sunflower head using different micro-organisms 
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RESULTS AND DISCUSSION 
Deseeded sunflower head was used for 

hydrolyzation with NaOH (5%) for the 
production of ethanol and the resulted 
hydrolysate was used for ethanol production 
with Zymomonas mobilis, Saccharomyces, 
Heterobasidion and also Cellulomonas fimi. 
Saccharomyces -180 and 181 in its ability to 
ferment Xylose, Glucose and lignin 
materials. Experiments were done in 
triplicates. 

The amount of ethanol produced was 
2.49% and 1.79% at pH 6.5and 7.5 using 
Zymomonas mobilis, Saccharomyces 
cerviseae 180 type, 1.95%, and 1.46% at pH 
6.5 and 7.5 respectively. The saccharomyces 
cerviseae 181 type has produced ethanol of 
1.89%, and 1.62% at pH 6.5 and 7.5. The 
amount of ethanol was produced 0.0009 % 
and 0.001% at pH 6.5 and 7.5 respectively 
and Cellulomonas fimi was produced ethanol 
0.001% at pH 6.5 and no production at pH 
7.5. Among all the microorganisms, the 
Zymomonas mobilis were found to be more 
efficient microorganisms to produce ethanol 
(2.49%) at pH 6.5. (Table 2 and Fig. 1). 

CONCLUSION 
Deseeded sunflower head, which is 

wasted today, can be converted to ethanol 
and used as fuel. In the present study 
maximum production of ethanol from 
deseeded sunflower head   was found to be 
2.49%.   
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