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Abstract: The effect of  4-Octyloxynitrobenzene on

bioproduction of ethanol by yeast Saccharomyces
cerevisiae NCIM-2232  has been assessed. It has been
found that the mutagen, i.e.,   4-Octyloxynitrobenzene
under observation has stimulatory effect on
bioproduction of ethanol  by yeast Saccharomyces
cerevisiae NCIM-2232  and enhances the yield of ethanol
to an extent of  6.94444% higher in comparison to
control flat bottom fermentor flasks, i.e., 6.48 ml/100mL
in 50 hrs of incubation period, 4.25 pH and 300C
temperature with 18% (w/v) molasses solution.

(Keywords: Molasses, ethanol, mutagens,
4-Octyloxynitrobenzene, Saccharomyces
cerevisiae  NCIM-2232)

Introduction

 Chemical mutagens are standard tools
for mutagenesis in a variety of organisms, and
they are a primary means of creating mutations in
phenotype-based screens in most genetic
systems.1-6

Early studies by Ames showed around
90% of known carcinogens  which can be
identified in Ames test as mutagenic and 80% of
the mutagens identified through Ames test may
also be carcinogens.7 Mutagens are not
necessarily carcinogens, and vice versa. Sodium
Azide for example may be mutagenic (and highly
toxic), but it has not been shown to be
carcinogenic.8-14

 Literature survey reveals that a very little
work has been  done on ethanol production by
yeast Saccharomyces cerevisiae NCIM-2232

exposed to  chemical mutagens, therefore, the authors
have employed 4-Octyloxynitrobenzene on  ethanol
production by yeast Saccharomyces cerevisiae
NCIM-2232.

Experimental

The composition of production medium
for the  ethanol production by yeast
Saccharomyces cerevisiae NCIM-2232 is prepared
as follows :
Molasses : 18 % (w/v), Malt-Extract : 1.25%
Yeast-Extract : 1.25%, Peptone: 1.25%, Distilled
water : To make up 100 ml pH: 4.25.

The pH of the medium was adjusted to
4.25 by adding requisite amount of lactic acid.

The same production medium for  ethanol
fermentation with yeast  Saccharomyces cerevisiae
NCIM-2232 was prepared for 99 fermentor-flasks,
i.e., each containing 100 ml of production medium.
These fermentor-flasks were then arranged in 10
sets each comprising 9 fermentor-flasks. The
remaining 9 fermentor-flasks out of 99 fermentor-
flasks were kept as control and these were also
rearranged in 3 subsets each  consisting of 3
fermentor flasks.

Now, M/1000 solution of   4-Octyloxy-
nitrobenzene was prepared and 1.0, 2.0, 3.0, 4.0,
5.0, 6.0, 7.0, 8.0, 9.0,  and 10.0 ml of this solution
was added to the fermentor-flasks of first to 10th

sets respectively. The control fermentor-flask
contained no mutagen. The total volume in each
fermentor-flask was made upto '100 ml' by adding



Table - 1
Bioproduction of ethanol  by yeast Saccharomyces cerevisiae

NCIM-2232 exposed to 4-Octyloxynitrobenzene

Concentration
of mutagen used

A X 10-x M

Incubation
Period

in hours

Yield of
ethanol*in
ml/100ml

Molasses* left
unfermented
in g/100 ml

%Diff. in the yield
of  ethanol
in 50 hrs

Control 45 5.94 2.92937 --
(-) Mutagen 50 6.48 2.14884 -

55 6.30 1.93642 --
 1.0 × 10-5M 45 5.98 2.88939 + 0.67340
(+) Mutagen 50 6.60 2.02886 + 1.85185

55 6.38 1.85653 + 1.26984
2.0 × 10-5M 45 6.03 2.83943 + 1.51515
(+) Mutagen 50 6.65 1.97889 + 2.62345

55 6.45 1.78642 + 2.38095
3.0 × 10-5M 45 6.08 2.78933 + 2.35690
(+) Mutagen 50 6.73 1.89892 + 3.85802

55 6.52 1.71640 + 2.21300
4.0 × 10-5M 45 6.25 2.61945 + 5.21885
(+) Mutagen 50 6.86 1.76887 + 5.86419

55 6.66 1.57642 + 5.71428
5.0 × 10-5M** 45 6.31 2.55935 + 6.22895
(+) Mutagen 50 6.93*** 1.69882 + 6.94444

55 6.71 1.52639 + 6.50793
6.0 × 10-5M 45 6.19 2.67930 + 4.20875
(+) Mutagen 50 6.79 1.83890 + 4.78395

55 6.58 1.65649 + 4.44444
7.0 × 10-5M 45 6.04 2.82941 + 1.68350
(+) Mutagen 50 6.66 1.96888 + 2.77777

55 6.46 1.77639 + 2.53968
8.0 × 10-5M 45 **** - -
(+) Mutagen 50 **** - -

55 **** - -
9.0 × 10-5M 45 **** - -
(+) Mutagen 50 **** - -

55 **** - -
10.0 × 10-5M 45 **** - -
(+) Mutagen 50 **** - -

55 **** - -

*  Each value represents mean of three trials.
** Optimum concentration of the chemical mutagen used.
*** Optimum yield of ethanol in 50 hours.
(+)Values indicate % increase in the yield of ethanol in comparison to control.
Experimental deviation (+) 1.5–3%.
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requisite amount of distilled water.

Thus, the concentration of   4-
Octyloxynitrobenzene in first, second, third, fourth,
fifth, sixth, seventh, eighth, ninth and tenth
subsets were approximately as given below :

A  × 10–xM,
1.0 × 10-5 M, 6.0 × 10-5 M,
2.0 × 10-5 M, 7.0 × 10-5 M,
3.0 × 10-5 M, 8.0 × 10-5 M,
4.0 × 10-5 M, 9.0 × 10-5 M,
5.0 × 10-5 M, 10.0 × 10-5 M

Where, A = amount of  mutagen in ml, ie;
  from1.0 ml to 10.0 ml.

and x = molarity of the solution respectively.

The fermentor-flasks were then steam
sterilized, cooled, inoculated, incubated at 300 C
and analysed colorimetrically after 45, 50, and 55
hours for ethanol15 formed  and  molasses sugars16

left unfermented.

Results and Discussion
The influence of 4-octyloxynitrobenzene on
ethanol production by yeast Saccharomyces
cerevisiae NCIM-2232.
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4-Octyloxynitrobenzene

The data recorded in the table-1 shows

that the chemical mutagen, i.e; 4-octyloxy-
nitrobenzene has been found stimulatory for the
ethanol production by yeast Saccharomyces
cerevisiae NCIM-2232 at all its molar
concentrations, i.e; from 1.0 x 10-5 M to 10.0x10-5 M
in two phases.

In the first phase the molar concentration
of chemical mutagens i.e ; 4-octyloxynitrobenzene
from 1.0 x 10-5 M to 5.0 x 10-5 M is significant and the
production of ethanol gradually increases till a
maximum value is reached at 5.0 x 10-5 M, i.e; 6.93ml/
100ml in 50 hours of optimum incubation period
which is 6.94444% higher in comparison to control,
i.e; 6.48 ml/100ml.

In the second phase of chemical
mutagenic effect, i.e., at    6.0 x 10-5 M and onwards
the molar concentration of 4-octyloxy-
nitrobenzene on  ethanol production by yeast
Saccharomyces cerevisiae NCIM-2232  has been
increased but in lesser amount in the presence of
4-octyloxynitrobenzene  So, the gradual addition
of 4-octyloxynitrobenzene after the optimum
concentration of  5.0 x 10-5 M gradually slows down
the  ethanol production by yeast Saccharomyces
cerevisiae NCIM-2232 and the part of % increase
at 6.0x10-5 M and7.0 x 10-5 M molar concentration
of   4-octyloxynitrobenzene is as follows: 4.78395%
and  2.77777% respectively.

However at concentration of 4-
octyloxynitrobenzene, i.e;  8.0 ×10–5M to 10.0 ×
10–5M production of ethanol has been found
insignificant.
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