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Abstract : The influence of   cesium fluoride on
microbial bioconversion of molasses to ethanol by
Saccharomyces cerevisiae J-16 has been assessed. It
has been found that the mutagen under observation,
i.e.,   cesium fluoride  at its initial concentration i.e.
1.0 × 10–5M has been found less effective in comparison
to control. The initial molar concentration of cesium
fluoride retarded the microbial bioconversion of
molasses to ethanol by Saccharomyces cerevisiae J-16
to an extent of  -14.7540% lower in comparison to
control fermentor flasks, i.e., 6.10 ml/100mL in 55 hrs
of incubation period, 5.1 pH and 30.50C temperature
with 25%  (w/v) molasses solution.
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Introduction

The most revealing findings1-3 about
mutation have come from the studies of mutagens
as well as radiation energy. General reviews4-

10shows that there is a rather widespread
agreement as to the best strategy for a programme
of strain development of screening designed to
improve best and potent mutant of microbes.
Mutation is related with a variety of chemicals
and biochemicalsin several bacteria, fungi and
yeasts e.g., nitrogen and sulphur mustards and
other related compounds11-14. Singh15 concluded
that hydrazine sulphate enhances the yield of
lactic acid, while p-nitrophenyl hydrazine, 2-4-
dinitrophenyl hydrazine and lithium fluorids has
been detrimental mutagens for L.acidophilus and
production of lactic acid. Reeta Rani16 concluded
that methoxy caffeine enhances the production
of ergot-alkaloids while sodium azide, hydrazine

hydrochloride, and lithium fluoride has been
detrimental and valueless for the fermentative
production of ergot-alkaloids by the fungus
Claviceps purpurea.  A large number of chemical
mutagens have been employed to generate the
mutants of different microbes but still there are
some chemical mutagens whose influence on
alcoholic fermentation by Saccharomyces
cerevisiae J-16 species have not been studied13-47.

 The present study was undertaken to
assess and analyse the alcoholic fermentation  by
Saccharomyces cerevisiae J-16 exposed to  cesium
fluoride  mutagenic chemical.

Experimental

The influence of  cesium fluoride  on
microbial bioconversion of molasses to ethanol
by Saccharomyces cerevisiae  J-16. The
composition of the production medium for
microbial bioconversion of molasses to ethanol
by Saccharomyces cerevisiae J-16 is prepared as
follows :  Molasses  : 25% (w/v), Malt-Extract :
0.3% ,  Yeast-Extract  : 0.3%, Peptone  : 0.5%
Distilled water : To make up 100 ml, pH : 5.1,
Distilled water was added to make up the volume
up to ‘100 ml’. The pH of the medium was adjusted
to 5.1 by adding requisite amount of lactic acid.

Now, the same production medium for
ethanol production by Saccharomyces cerevisiae
J-16 was prepared for 99 fermentor-flasks, i.e., each
containing 100 ml of production medium.  These
fermentor-flasks were then arranged in 10 sets



Table  - 1
The influence of cesium fluoride on microbial biodegradation of

molasses to alcohol by S. cerevisiae J-16

Concentration
of mutagen used

 A X 10-x M

Incubation
Period

in hours

 Yield of
ethanol* in
ml/100 ml

Molasses
sugars* left
unfermented
in g/100 ml

% Difference in  yield
of ethanol after 55

hours in comparison
to  control.

Control
(-) Mutagen 55 6.10 1.403 –
1.0 × 10-5M**
(+) Mutagen 55 5.20*** 2.227 – 14.7540
2.0 × 10-5M
(+) Mutagen 55 4.60 2.813 – 24.5901
3.0 × 10-5M
(+) Mutagen 55 2.71 4.730 – 55.5737
4.0 × 10-5M
(+) Mutagen 55 2.20 5.230 – 63.9344
5.0 × 10-5M
(+) Mutagen 55 0.70 6.731 – 88.5245
6.0 × 10-5M
(+) Mutagen 55 0.53 **** – 91.3114
7.0 × 10-5M
(+) Mutagen 55 **** **** ****
8.0 × 10-5M
(+) Mutagen 55 **** **** ****
9.0 × 10-5M
(+) Mutagen 55 **** **** ****
10.0 × 10-5M
(+) Mutagen 55 **** **** ****

*  Each value represents mean of three trials. ** Optimum concentration of the mutagen used.
*** Optimum yield of ethanol in 55 hours. (+)Values indicate % increase in the yield of ethanol in
comparison to control. Experimental deviation (+) 2.5–3.5%.
**** Insignificant value

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  cesium fluoride
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 10 sets respectively. The

control fermentor-flask contained no cesium
fluoride. The total volume in each fermentor-flask
was made upto ‘100 ml’ by adding requisite
amount of distilled water.

Thus, the concentration of  cesium
fluoride  in first, second, third, fourth, fifth, sixth,
seventh, eighth, ninth and tenth subsets were
approximately as given below :
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A×10–xM,1.0×10-5Mto10.0×10-5M respectively.
Where, A= amount of  cesium fluoride  in ml, ie;
from1.0 ml to 10.0 ml.
x  = molarity of the  cesium fluoride  solution.

The fermentor-flasks were then steam
sterilized, cooled, inoculated, incubated at 30.50C
and analysed colorimetrically after 33, 55, and 75
hours for ethanol48 formed and molasses
sugars49 left unfermented.

Results and Discussion
The influence of cesium fluoride

The influence of cesium fluoride has
been recorded in the table-1. It is evident from the
results that casium fluoride has insignificant effect
on microbial biodegradation of molasses to alcohol
by S.cerevisiae J.16. Cesium fluoride was found
much detrimental to the alcoholic fermentation in
the lower concentrations because in the
beginning initial concentrations of cesium fluoride
(CsF), the concentration of fluoride ions F– are

very less and cesium may plays the role of
micronutrient for the growth and activity of the
yeast S.cerevisiae J-16; but it seems from the
results that like other useful micronutrients cesium
has no significant requirement for the yeast thus
not required and F– ions dominates to deactivate
the enzymes of alcoholic fermentation. However,
at higher concentration of CsF, production of
alcohol was found to be very negligible and in
some cases (at 7.0×10–5M to 10.0×10–5M) no
alcohol was formed. The toxic effect of CsF at
higher concentrations can be also explained on
the fact that F– ions becomes sufficient in number
to deactivate the enzymes and suppress the
growth of the yeast and thus at higher
concentration of CsFalcohol in trace is formed
and at much higher concentrations it is almost nil.

The maximum yield of alcohol in the
presece of CsFwas found to be 5.20 ml/100ml at
1.0×10–5M in 55 hours of incubation period which
is 14.7540% less in comparison to control i.e.,
6.10ml/100ml.
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