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ABSTRACT: Day by day demand of ethanol goes on increasing due to use of it in various industrial
purposes such as alternative source of energy and also used as important chemicals with biofuels due to its
eco-friendly nature, Molasses which is common by product of sugar industry is the least expensive source of
ethanol because it does not need hydrolysis of starch. In this study Different yeast strains isolated from soil,
environment and fruits were used for bio-ethanol production and were also tested for fermentation of molas-
ses. Evolution of CO, confirmed the production of bio-ethanol. Green or greenish yellow color appeared in
positive control (Baker’s yeast) while no color appeared in negative control (sterilized molasses used as
control) and orange color appeared in second negative control i.e. distilled water.
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INTRODUCTION

Ethanol, which is an important
chemical product has the high tendency to
replace fossil fuels as biofuels,is an important
chemical product.(Topcagic and Minteer
2006). An exchanged fuel that can easily be
used in present day combustion engine by
mixing with gasoline as eco-friendly biofuel.
(Larsen and Johansen, 2009). Day by day
demand of ethanol goes on increasing due to
use of it in various industrial purposes such as
alternative source of energy and also used as
important chemicals with biofuels due to its

eco-friendly nature. (Topcagic and Minteer
2006; Lee and Kessler, 2007). By using
suitable  microbial  strains, fermentation
substrate we can increase the yield of ethanol.
(Lin and Tanaka, 2006). Microorganism that
have improved flocculating potential, rapid
fermented ability, osmo-tolerance, and
thermo-tolerance can be used for ethanol
production. Few yeast strains have been found
to possess suitable characteristics for ethanol
production (Panchal et al., 1982; Hacking et al.,
1984) although no microbial strain has all these
desirable qualities. (Anderson et al., 1986; Bai
et al., 2008) and local fermented foods (Brooks
2008) and fermented pineapple juice.
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(Eghafona et al., 1999). Saccharomyces
cerevisiae is commonly used for the ethanol
production, (Martin et al., 2002;
Hahn-Hdagerdal et al., 2007; Bai et al., 2008)
Lot of strains which produces ethanol at high
rate have been isolated and characterized. But
during batch fermentation lot of parameter e.g,
product or substrate concentration can inhibit
the yield of yeast strains. That’s why biologist
have great interest to isolate and characterized
those yeast strains which have ability to
produce high yields of ethanol. Molasses which
is common by product of sugar industry is the
least expensive source of ethanol because it
does not need hydrolysis of starch. Sugarcane
molasses is a red brown liquid by-product of
sugar extraction which contains about 40-45%
sugar, some minerals, metals, vitamins, amino
acids, organic acids and gel mass (Roukas
1996; Ren et al., 1997). For fermentation of
glucose into bio-ethanol, Molasses is
considered a cheap carbon source and it also
contains many other suitable nutrient
components required for microbial growth
which makes it preferable choice for
microbiologist (Roukas 1996; Eghafona et al.,
1999). K,HPO, is added in diluted molasses as
a phosphorous source as molasses does not
contain phosphorus in sufficient quantities
required for yeast activities. In alcoholic
fermentation, characteristic of many yeast
species, the fermentation process starts with
one molecule of the six carbon sugar - glucose,
and terminates with two molecules of the two
carbon alcohols - ethanol and two molecules of
CO,.Time of fermentation, ethanol yield, and
fermentation efficiency can be improved with
optimization of the fermentation process and
implementation of new technologies.

MATERIALS AND METHOD

Isolation and purification of yeast
strains:

1 gram of Soil was taken and serial dilution
method was used to make dilution of sample.
100pl of dilution 10 and 107 were added in 2
tubes of YEPD broth separately. Tubes were
incubated at 30°C for 24 hours. 100pl of ach
tube was spreaded over YEPD agar plates,
incubated at 30°C for 24 hours. Different
colonies were selected and further purified to
obtain pure colonies. Microscopic examination
was performed for observation of yeast cell
morphology. Baker’s yeast was used as
positive control for ethanol production.

Production of ethanol by using molasses
as raw material:

Pre-treatment of Molasses: Molasses was
diluted (1:10) with autoclaved distilled water
and 2% (w/v) K,HPO, was added in it and was
dispensed in tubes (10ml in each)

Inoculum Preparation: Selected colonies
were grown in YEPD broth under aerobic
conditions for cell proliferation. O.D. was
taken at 600nm and cell density was adjusted at
1. Baker’s yeast was used as positive control
for ethanol production.

Inoculation of yeast strains in molasses
tubes: 100ul from each tube was inoculated in
sterilized molasses tubes and were incubated at
30°C under anaerobic conditions for 4 days. .

Confirmation of ethanol by potassium
dichromate test:

For detection of ethanol potassium dichromate
test was performed.
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Potassium dichromate test: Take 2ml of each
sample in separate test tubes and add 2.5ml of
conc. H,SO, in these tubes and mix them
gently. Add 20% K,Cr20, in each tube
drop-wise until green or greenish gray color
appears in tubes containing ethanol and yellow
or orange color appears in negative control
(distilled water).

Confirmation of ethanol by potassium
dichromate test: Ethanol production was
confirmed by potassium dichromate test as
discussed above.

RESULTS

Isolation and purification of yeast
strains:

Different colonies appeared on YEPD plates
and 4 colonies were selected on basis of their
colony  morphology and  microscopic
examination.

Production of ethanol by using molasses
as raw material:

Bubble production proves evolution of CO,
under anaerobic conditions and is indication of
glucose  fermentation and  bio-ethanol
production. Increase in volume of medium also
indicated CO, is dissolved in medium.

Ethanol detection in supernatant: Green or
greenish yellow color appeared in positive
control (Baker’s yeast) and sample tubes
(supernatant obtained after centrifugation)
while no color appeared in negative control
(sterilized molasses used as control) and orange
color appeared in second negative control i.e.
distilled water.

Confirmation of ethanol by potassium
dichromate test:

Green color was observed in sample and
positive control and orange color was observed
in negative control.

DISCUSSION

Ethanol, due to its wide range use, is very
important and its large scale production is
usually required. Yeast strains and different
cheap sources used as raw materials (like
molasses) for bioethanol production are more
commonly under investigation to fulfill the
ethanol demand which is increasing day by day
and , with a rising potential as a biofuel to
replace fossil fuels, is an important chemical
product. (Topcagic and Minteer 2006). An
exchanged fuel that can easily be used in
present day combustion engine by mixing with
gasoline as eco-friendly biofuel. (Larsen et al.,
2009). Ethanol has an increasing demand in
various industrial purposes such as alternative
source of energy, industrial solvents, cleansing
agents and preservatives, has necessitated
increased production of this alcohol. (Topcagic
and Minteer 2006; Lee et al., 2007) Chemical
synthesis of petrochemical substrates and
microbial conversion of carbohydrates present
in agricultural products usually accomplish
ethanol production. Our selected strains have
ability to produce bio-ethanol by using
molasses as carbon source under laboratory
conditions. In future, quantification and
purification of the ethanol in extract can be
done. Strain identification and modification is
also necessary before their use at commercial
scale.
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