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Production of Ethanol fermented from renewable sources for fuel or fuel
additives are known as bio ethanol. Since the need of bio ethanol has been increasing, the
production of bio ethanol must be increased using cheaper and eco friendly raw materials.
On the basis of these characteristics fruit wastes can be considered as cheaper and eco
friendly. In this study different fruit wastes were used as a raw material for the production
of bio ethanol by using Saccharomyces cerevisiae and the result were compared. The
results of this work shows that the rate of ethanol production through fermentation of
grape fruit waste by Saccharomyces cerevisiae (baker’s yeast) yields is very at pH 5.4,
temperature 30°C, specific gravity 0.872,concentration of about 6.21% than other fruit
wastes. The results of this study suggest that wastes from fruits that contain fermentable
sugar should not be discarded into our environment, but should be converted to useful
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products like bio ethanol that can serve as an alternative energy source.
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The largest single use of ethanol is as a
motor fuel and fuel additive. Itisalso animportant
industrial ingredient and has widespread use as a
base chemical for other organic compounds and
used in medical wipes and most commonly as an
antibacterial hand sanitizer gels and as an
antiseptic. Additionally, ethanol from biomass-
based waste materialsis considered as bioethanol™.
Alcohol is an organic compound that has one or
more hydroxyl (OH) groups attached to a carbon
atom. In dilute agueous solution, it has asomewhat
sweet flavor, but in more concentrated solutionsit
has a burning taste?. Ethanol fermented from
renewable sources for fuel or fuel additives is
known asbioethanol. Bioethanol, unlike petroleum,
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isaform of renewable energy source that can be
produced from agricultural feedstocks®. The first
generation of ethanol production used corn as a
substrate, later corn was considered as afeedstock
lead to the second generation of production of
ethanol which used microorganisms and different
wastes as substrates®. The cheapest and easily
available source for the production of bioethanol
isfruit wastes. Itisapotential energy source, from
which ethanol can be obtained. Fruitwaste which
is thrown away has very good antimicrobial and
antioxidant potential. In this study, comparing of
the ethanol efficiency produced by fermentation
processfrom different fruit wastes such as papaya,
grapes, apples and bananas. The efficiency of the
ethanol can be calculated by determining the
various parameters such as pH, temperature,
specific gravity and concentration.
Saccharomyces cerevisiae is used in the
fermentation process since it converts sugar with
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oxygen to give carbon dioxide. Carica papaya
(pawpaw) is one of the common fruits available
with the highest source of energy and invert sugar.
Papaya fruit wastes can be used for the
production of bioetahnol by fermentation process.
Grapes are the fruit of awine (Mtisvinifera). The
wholefruit, skin, leaves and seed of the grape plant
are used as medicine. Grape wastes can be used as
asubstrate for the production of ethanol. Theyield
of ethanol amounted to greater than 80% of the
fermentable sugar consumed®. Although waste
bananas (Musa paradisiaca) are commonly
discarded as waste they represent a potential
energy feed stock which may be especially suited
for ethanol production. Waste bananas are low
cost, concentrated bhiomass feed stock. Apple
(Malus pumila) is the oldest fruit known to man
and isgrown extensively throughout the temperate
zones of the world®. Appleis also one of the good
sources for the production of ethanol.The main
objective of this study is compare the ethanol
efficiency obtained from different fruit waste.

MATERIALSANDMETHODS

Materialsand Equipments

The chemicals are that used in this
research are 5% potassium permanganate
(KMnO4), 50g sucrose, 1g urea, Saccharomyces
cerevisiae strains, different fruit wastes such as
apple, banana, papayaand grapes. The equipments
used are hot plates, incubators, distillation unit
and hydrometer.
Preparation of thesubstratefor thefermentation
process

About 200g of Fruit wastes such asapple,
banana, papaya and grapes (Fig 1) were weighed
separately and were taken in different beakers,
which was washed with 5% potassium
permanganate solution and then rinsed with
distilled water. Apple waste, banana waste and
grapewaste, papayawaste were crushed separately
inamixer and collected in beakers 1g of urea, 50g
of sucrose and 10g of Saccharomyces cerevisiae
wasmixed well inwarm water in aseparate beaker.
This mixture was taken as an inoculum for
fermentation process for one fruit mash. Thefruit
mash and inoculum were transferred into 1.5 liter
conical flask and made upto thefinal volume 1000ml
with distilled water. The sampleis subjected to the

fermentation process. The same procedure was
followed for other fruit mashesfor the preparation
of the sample. The initial specific gravity of the
mixture was determined by using hydrometer.

These flasks containing different fruit
waste samples were kept in an incubator at 36°C.
During fermentation process, zymase an enzyme
from yeast changes the simple sugarsinto ethanol
and carbon dioxide. During incubation, specific
gravity of the samplewas noted frequently by using
ahydrometer. When the specific gravity reachesa
steady value, it indicates the end of the
fermentation process. Theincubation period varies
for each fruit waste sample.

After the fermentation process a small
amount each sample was taken and centrifuged.
The supernatant was collected and the volume of
the alcohol was determined by the specific gravity
method. Then the rest of the sample was distilled
using simpledistillation unit to collect the ethanol
from different fruit wastes. For ditillation, thebatch
distillation method was adopted (Fig 2). The
distillation unit consisted of three components: a
reboiler, condenser pipeand adistillate or receiving
flask. Thefiltered samplewastransferred into the
reboiler and the sample was boiled. The vapors
started toriseinto the still head and passed through
the condenser pipe. The continuous circulation of
cold water around the condenser pipe assisted in
cooling the alcohal rich vapors back to the liquid
state. The condensed liquid entersthe still receiver
andisthen collected inthedistillate. Thefinal tests
such as pH, temperature, specific gravity and
concentration of bioethanol were determined. The
amount of ethanol obtained from different fruit
wastes was recorded and the solution was
subjected to iodine test to confirm the presence of
ethanol.

RESULTSAND DISCUS ON

In this study, it has been shown that
ethanol was produced from different fruit wastes.
Thus the comparative study has been carried out
to check the efficiency of ethanol produced from
these fruit wastes by determining various
parameters. The influence of various parameters
on the production of ethanol ispresented asfollows
Effect of temperature

Temperature plays a major role in the



DHANASEEL| & BALASUBRAMANIAN, Biosci., Biotech. Res. Asia, Vol. 11(Spl. Edn. 1), 19-23 (2014) 21

woersw chutimretock. com FROTLIGT

b)
Fig. 2. Recovery of the product (a) Distillation unit (b) Distillate



22 DHANASEELI & BALASUBRAMANIAN, Biosci., Biotech. Res. Asia, Vol. 11(Spl. Edn. 1), 19-23 (2014)

production of ethanol, since the rate of alcoholic
fermentation increases with the increase in
temperature. The optimum temperature of ethanol
ranges between 25°C to 40°C which depends on
room temperature. Bio ethanol produced from both
grapes and banana have same temperature of about
30°C, and ethanol from apple has 28°C temperature,
whereas ethanol from papaya has 27°C. When
temperature goes below the optimal range, their
ability to catalyze theintended reaction slowsdown
(Table 1; Fig3). On the other hand, when the
temperature increases, enzymes begin to denature
or unfold and thus become inactive. Each enzyme
will have a different temperature range where it
becomes inactive. Even if one essential enzyme
stops working, the organism failsto grow. Hence,

the first essential enzyme that gets deactivated
defines the maximal temperature at which that
organism can grow. At the lower end, it gets more
complicated. Usually, the enzymes are not
inactivated but rather just slow down.
Effect of pH

pH value has significant influence on
alcoholic fermentation. pH of bioethanol produced
from different fruit wastes were determined. The
pH value of ethanol produced by the process of
fermentation rangesfrom 4 to 6. Yeast survivesin
a slightly acidic environment that is with pH
between 4 to 6 .The pH value of ethanol obtained
from fruit wastes was determined as, grape at
(pH=5.4), apple (pH=4.5), papaya (pH=4.3) and
banana (pH=5.1). Among these ethanol produced
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Fig. 3. Comparison of bioethanol production of different temperature obtained from different fruit samples
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from grape wastes had on higher alcoholic content
(Table2; Fig.4).
Effect of specificgravity

Specific gravity is used to measure the
sugar content. As the fermentation progressed,
the specific gravity considerably decreased and
reached a value of 0.860 at 48hrs and remained
constant. The specific gravity of apple after
fermentation was reduced to 0.885 at 36hrs and
remained constant. The specific gravity of papaya
after fermentation was reduced to 0.872 at 72hrs,
whereasthe specific gravity of bananawasreduced
t00.834 at 72hrs. The decrease in specific gravity
is clear indication of yeast fermenting the sugar
resulting in ethanol production. The specific
gravity reaching a constant val ue after incubation
period is the indication of end of fermentation
(Table3; Fig.5).

Table 1. Comparison of production of
bio ethanol at different temperature

SNo Sample Temperature
1 Apple waste 28°C
2 Grapes waste 30°C
3 Papaya waste 27°C
4 Bananawaste 30°C

Table 2. Production of bioethanol at various ph

SNo Sample pH
1 Apple waste 45
2 Grapes waste 54
3 Papaya waste 4.3
4 Bananawaste 51

Table 3. Specific gravity of bioethanol
obtained from different samples

SNo Sample Concentration %
1 Apple waste 4,73
2 Grapes waste 6.21
3 Papaya waste 4.19
4 Bananawaste 5.4

CONCLUSON

The result of this work has shown that
different fruit wastes can serve asraw material for
the production of bio ethanol. From this
comparative study, it is clear that the maximum
yield of ethanol was obtained from grape wastes
at pH 5.4, temperature 30°C, specific gravity 0.860,
and concentration of 6.21% which isappropriately
close the constant value of ethanol. Finally,
comparative studies of bio ethanol production from
different fruit wastes shows that grape waste has
higher efficiency than other fruit wastes such as
apple and banana, papaya or mixed fruit wastes.
This process is cost effective and does not yield
any toxic residues. Hence, it can berun asasmall
scale industry.
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