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 Using primary energy sources in World as fossil fuels, causes air pollution and climate 

change. Because of these reasons, people looking for renewable energy suppliers which 

has less carbondioxide and less pollution. Carbon in biofuels is producing from 

photosynthesis. For this, burning biofuels don’t increase carbondioxide in atmosphere. 

Scientists predict that plants with high carbonhydrate and protein contents are 21. 

centuries biofuels. Potatoes are producing over 280 million in whole world and Turkey is 

6th potato producer. Turkey produces 5250000 tonne of potatoes. Approximately 20% of 

potatoes are waste in Niğde. Our study aimed to produce bioethanol from Solanum 

tuberosum by using the yeast Saccharomyces cerevisiae. As a result renewable energy 

sources can be produced from natural wastes.  
 

 

Keywords: 

Saccaromyces cerevisiae 

Potato 

Ethanol 

Renewable Energy 

Waste fuel  

 

 
Introduction 

In recent years, in most developed countries, energy is 

more than 90% of total energy comes from non-renewable 

fuel sources and most of these countries import that fuel 

sources for the energy (Lee et al., 2012).This relationship 

causes global energy crisis because of their non-

sustainability. The fossil energy consumption of 

worldwide might be double in the following 20 years is 

predicted by International Energy Agency (Liu et al., 

2009; Li et al., 2009). People need to look for the new and 

recycled alternative energy sources because of the global 

energy crisis and continual soaring prices of fossil fuels. 

The renewable energy increasing popularity year by year, 

including bioethanol, biodiesel, hydro power, fire power, 

and wind power energy, solar energy, nuclear energy, 

biological hydrogen production, and fuel cell, etc. was 

indicated conclusions of national energy meeting in 2005 

(Liu et al., 2009; Sun et al., 2012). Renewable biomass 

fuels such as bioethanol, bio-diesel, bio-hydrogen, etc., 

derived from sugarcane, corn, switch grass, algae, etc. can 

replace all petroleum-based fuels. The importance of 

ethanol is increasing for some reasons such as global 

warming and changing in world climate. Bioethanol has 

been acquiring common interest in whole world (Sarkar et 

al., 2012). There is close relationship between agriculture 

and energy. Agriculture is an energy user and also energy 

supplier in the form of bio-energy (Mohammadi et al., 

2008). Agricultural wastes which are a type of 

lignocellulosic resource, can comprise up to 50% of 

agricultural production, and are regarded as cheap, 

abundant and accessible feedstocks for bioethanol 

production (Littlewood at al., 2013). Plants which stores 

starch/ cellulose can produce ethanol. Ethanol is less 

toxic, easily biodegradable and its use less pollutant less 

pollutant than petroleum fuel (John et al., 2011; Celik et 

al., 2012). Bioethanol is taken consideration the cleanest 

liquid fuel alternative to gasoline. Bioethanol is produced 

from cellulosic biomass, including agricultural and 

forestry residues, portions of municipal waste, and 

herbaceous and woody crops. Bioethanol has become 

importance with its powerful economic, environmental 

and strategic attributes (Orozco et al., 2013). Bioethanol 

which is produced from agricultural residues, is a carbon 

neutral, clean burning, sustainable and renewable fuel 

(Song et al., 2013). Renewable resources such as biofuels 

could help to decrease the fossil fuel burning and CO2 

production (Naik et al., 2010). Plant cell walls have 

carbohydrate polymers, lignins, glycoproteins and 

minerals. The carbohydrate components (i.e. cellulose, 
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hemicelluloses and pectins) are the sugar sources for 

biofuel production (Taylor et al., 2008). Most recently, 

production of bioethanol is primarily from sugarcane, 

maize (corn) and sugar beets. There is hesitation about 

whether it is a sustainable energy resource that may offer 

environmental and long-term economic advantages over 

fossil fuels but, the technology to produce ethanol from 

cellulosic feedstock is in development (Herna´ndez et al., 

2009). Potatoes which have large production worldwide 

are a desirable feedstock for fuel ethanol production 

(FEP). In 2007, the world potato production was about 

325 million tonnes. This means that it can be produced 

1200-7200 million liters of fuel ethanol per year (Tasi´c et 

al., 2011). 

Niğde is an important source of potato in Turkey. 

Niğde is in the first as potato producer but about 20% of 

these potatoes are waste. The figure 1 showed the 

produced and waste potato amount in Turkey. According 

to figure 1 too many potatoes are waste every year.  

For fermantation the yeast Saccharomyces cerevisiae 

is commonly used as a fermentative microorganism 

because of its low cost (Tasi´c et al., 2011). 

Our study aimed to produce bioethanol from Solanum 

tuberosum by using the yeast Saccharomyces cerevisiae. 

Bioethanol which is second generation biofuel has 

environmental and long-term economic advantages. 

Bioethanol could be the most important biofuel soon. 

 

 
Figure 1 Potato production and amount of waste potato (BÜGEM, 2012) 

Material and Methods 

Microorganism 

Saccharomyces cerevisiae yeast was used as a 

fermentation microorganism. Potato tubers were washed, 

peeled, sliced and milled. Saccharomyces cerevisiae 

solution was prepared content of 2.6% and 4%. 75g 

potatoes were used for each group. 

Acid Dichromate Solution 

70 mL of concentrated sulfiric acid and 0.75g of 

potassium dichromate were mixed in an erlenmayer. Then 

it was diluted with 250 mL distilled water.  

Starch Indicator Solution 

1.0g of soluble starch dissolved in 100 mL of recently 

boiled water. 

Sodium Thiosulfate Solution 

0.03 M sodium thiosulfate solution was prepared.  

Potassium Iodide Solution 

5g of potassium iodide was dissolved in with 25 mL 

water. 

Methods 

75g potato and 75g Saccharomyces cerevisiae solution 

were mixed in an erlenmeyer. 6 samples include 2.6% 

Saccharomyces cerevisiae solution and another 6 samples 

include 4% Saccharomyces cerevisiae solution. 7.5 g 

sugar was used for 4 groups and 1.5 g sugar was used for 

4 groups. All of samples were stored in an incubator at 

34°C. 6 of samples were removed after 30 minutes. 10 

mL of liquid phase was taken by pipette. 30 mL acid 

dichromate solution and 1 mL potassium iodide solution 

were mixed and then waited in overnight for 5 minutes. 1 

mL starch indicator solution was transferred. Then this 
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solution was titrated with sodium thiosulfate solution. The 

same procedure was applied after 90 minutes for other 6 

samples. 

Experimental design 

Group 1 included 75g potato, 4% yeast solution, 1% 

sugar and waiting time was 30 minutes. Group 2 included 

75g potato, 4% yeast solution, 1% sugar and waiting time 

was 90 minutes. Group 3 included 75g potato, 4% yeast 

solution, 5% sugar and waiting time was 30 minutes. 

Group 4 included 75 g potato, 4% yeast solution, 5% 

sugar and waiting time was 90 minutes. Group 5 included 

75g potato, 2.6% yeast solution, 1% sugar and waiting 

time was 30 minutes. Group 6 included 75 g potato, 2.6% 

yeast solution, 1% sugar and waiting time was 90 

minutes. Group 7 included 75g potato, 2.6% yeast 

solution, 5% sugar and waiting time was 30 minutes. 

Group 8 included 75 g potato, 2.6% yeast solution, 5% 

sugar and waiting time was 90 minutes. Group 9 included 

75g potato, 4% yeast solution and waiting time was 30 

minutes. Group 10 included 75g potato, 4% yeast solution 

and waiting time was 90 minutes. Group 11 included 75 g 

potato, 2.6% yeast solution and waiting time was 30 

minutes. Group 12 included 75g potato, 2.6% yeast 

solution and waiting time was 90 minutes.  

Results and Discussion 

Produced ethanol quantity has differences in all 

groups. The table 1 is shown that amount of produced 

ethanol. Table 1 summarized the produced ethanol 

amount for each group. Ethanol production was 3.88 mL 

in group 1. Produced ethanol amount were 4.11 mL in 

group 2, 8 mL in group 3, 6.23 mL in group 4, 8.23 mL in 

group 5, 9.17 mL in group 6, 6.23 mL in group 7, 6.47 

mL in group 8, 7.41mL in group 9, 4.47 mL in group 10, 

9.7 mL in group 11 and 7.64 mL in group 12. The data 

shown that the best ethanol production was in group 11. 

This group has no sugar and time was 30 minutes. The 

only differences between group 11 and group 12 are the 

time. In group 12 the time was 90 minutes. Produced 

ethanol amount decreased in group 12. Comparing 1.5 g 

sugar and 7.5 g sugar, in groups with 7.5 g sugar produces 

more ethanol than groups with 7.5 sugar. 

There is too many methods for production of 

bioenergy from the renewable sources but they are very 

expensive and hard methods. 

In compared with Lee et al., 2012 our results showed 

that our method is the cheapest way for ethanol 

production.  

Our results showed the possibility of using potato 

peels waste as an economical source for bioethanol 

production. 

From this investigation, ethanol production can be 

through by simultaneous fermentation of Saccharomyces 

cerevisiae.  
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Table 1 The amount of produced ethanol in all groups 

 Potato (g) Distilled water (mL) Yeast Sugar Time (minutes) Bioethanol (mL) 

Group 1 75 g 72 mL 3 g 1%  1.5 g 30 3.88 

Group 2 75 g 72 mL 3 g 1%  1.5 g 90 4.11 

Group 3 75 g 72 mL 3 g 5%  7.5 g 30 8 

Group 4 75 g 72 mL 3 g 5%  7.5 g 90 6.23 

Group 5 75 g 73 mL 2 g 1%  1.5 g 30 8.23 

Group 6 75 g 73 mL 2 g 1%  1.5 g 90 9.17 

Group 7 75 g 73 mL 2 g 5%  7.5 g 30 6.23 

Group 8 75 g 73 mL 2 g 5%  7.5 g 90 6.47 

Group 9 75 g 72 mL 3 g (---) 30 7.41 

Group 10 75 g 72 mL 3 g (---) 90 4.47 

Group 11 75 g 73 mL 2 g (---) 30 9.7 

Group 12 75 g 73 mL 2 g (---) 90 7.64 
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