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ABSTRACT 

Bioethanol is one of the potential future fuels that could replace fossil fuels. In general, bioethanol is 

produced from biomass by microbial fermentation. The production efficiency of this bioethanol 

depends mainly on the chemical composition of the feedstock and the type of microorganisms used. 

In this study, previously local yeast isolate Saccharomyces cerevisiae S3 was used for the production of 

bioethanol using sugarcane molasses as substrate.  A maximum ethanol concentration of 56.64 g/l was 

obtained after 72 h at pH 4.5, 30°C and 15 °Brix under aerobic conditions. These results showed that 

Saccharomyces cerevisiae S3 can be used as a promising yeast for ethanol production from sugarcane 

molasses. 
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1. Introduction 

In order to reduce the risk of climate change, it is essential to develop sustainable alternative energy sources 

like Biofuels [1] . Bioethanol is an environmentally important fuel that helps to reduce greenhouse gas 

emissions caused by the global use of fossil fuels [2]. It can be produced from various feedstocks through 

fermentation process by microorganisms. The choice of yeast has a significant impact on the profitability 

of ethanol production [3]. Saccharomyces cerevisiae is the most popular yeast, known for its ability to produce 

bioethanol [4].  Moreover, several wild type strains have produced the highest ethanol more than 

commercial strains [4] [5], in this context, our study was designed for the efficient bioconversion of biomass 

to ethanol by local yeast isolate. Sugarcane molasses was chosen as substrate, due to its rich chemical 

composition. 

2. Experimental 

Microorganisms  

The fermentative yeast Saccharomyces cerevisiae S3 was previously isolated in our laboratory from figs [6]. Stock 

cultures were maintained on YM medium with the following composition (g.L-1): (yeast extract 3, malt 

extract 3, peptone 5, glucose 10). The pH was adjusted to 5.5 with 1 M sulfuric acid, and the culture was 

maintained at 30°C for 24 h, until reaching the OD level of 1.  

Feedstock 

Sugar cane molasses was used as the substrate, obtained from an Algerian sugar factory (CEVITAL) and 

stored at 4°C until use. 

Fermentation process 

The batch Fermentation was carried out in fermentor, each containing 3L of pretreated sterile molasses. 

The pH was adjusted to 4.5 with sulfuric acid 1 M at a constant temperature of 30°C while being agitated 

at 120 rpm, and fermentation continued for 72 hours. Samples were collected for analysis. 

Analytical methods 

The optical density of yeast was measured by using a spectrophotometer at 620 nm. Ethanol and sugar 

consumption were quantified by a High Performance Liquid Chromatography. 

3. Results 

Growth of biomass 

The growth curve of the yeast during the fermentation period is shown in figure.1. A short lag phase of S3 

in the first hours was observed, the yeast reached a maximum OD at 72h of fermentation, after it, S3 enter 

on stationary phase followed by a decline phase.  
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Sugar consumption and bioethanol production 

Fig.2 illustrate evolution of total sugar consumption and bioethanol production during the fermentation. 

Sugar consumption and bioethanol production progressed conversely, the maximum ethanol production 

was about 56.64 g/l when the sugar concentration was decrease to 60 g/l, this indicate that a maximum 

sugar was consumed and converted to ethanol. 

          
Figure.1: Yeast growth during the fermentation.     Figure.2: Ethanol production and sugar consumption     

by yeast during the fermentation. 

4. Conclusion  

This work evaluated local yeast isolate Saccharomyces cerevisiae S3 to produce bioethanol from sugarcane 

molasses. The study showed that the highest ethanol yield was obtained after 72 hours, at pH 4.5, 15°Brix 

and 30°C. This yield is promising to explore ability of this yeast to produce bioethanol in larger-scale 

bioreactors. 
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