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Abstract : The impact of acridine-3,6-diamine on
lactic acid fermentation by some lactic acid bacteria
such as Lactobacillus amylophilus R-88,
Lactobacillus amylovorus R-95, Lactobacillus lactis
R-83 and Lactobacillus helveticus R-79 was assessed.
It was found that the strain of Lactobacillus helveticus
R-79 was much effective and good lactic acid
producer. The compound acridine-3,6-diamine was
found stimulatory when 18.50% (w/v) molasses
solution was allowed to ferment at pH 6.2,
temperature 37.0°C and optimum incubation period
of 6 days. It has been found that there is a gradual
increase in the production of lactic acid with stepping
up of the compound acridine-3,6-diamine till the
maximum yield of lactic acid, i.e., 8.363 g/100 ml
was obtained at its molar concentration of 6.0x
1/10000x10M which is 15.272% higher in
comparison to control fermentor flasks in 6 days of
optimum incubation period.

(Keywords : Lactic acid fermentation, molasses,
acridine-3,6-diamine and Lactobacillus helveticus R-
79)

Introduction

Acridine-3,6-diamine is also called
proflavin is known to have mutagenic effect on
DNA by intercalating between Nucleic acid base
pairs. It differ from most other mutagens by
causing base pair deletions or base pair insertions
or not substitution in presence of light. It can
induce double stranded breaks in DNA'.
In genetics, a mutagen is a physical or chemical
agent that permanently changes genetic material,
usually DNA, in an organism and thus increase
the frequency of mutations above the natural

background level. The process of DNA becoming
modified is called mutagens®?.

Chemical mutagens induce in the
various test systems that have been utilized.
Mutation can result in several different types of
change in deoxyribo nucleic acid sequences;
these can either have no effect, alter the product
of a gene, or prevent the gene from functioning
properly or completely?'-?. Mutations can
involve large sections of deoxyribo nucleic acid
becoming duplicated, usually through genetic
recombination.

The impact of mutagens in fermentation
technology specially lactic acid fermentation has
been studied extensively. Some mutagens were
tested by many research workers?* for different
fermentations process and were found that most
of them were found useful for higher production
of the desired products. It is obvious from above
review of literature that various chemical
mutagens and some other mutagenic agents are
used to produce mutants. Thus, it is concluded
that a large number of mutagens have been
employed to generate the mutatnts of different
microbes and microbial process but still there
are some chemical mutagens whose impact on
biotic production of lactic acid by Lactobacillus
helveticus R-79 has not been well studied and
established. Moreover, survey of the literature
reveals that there has been not enough mention
to study the lactic acid fermentation exposed to
mutagens specially chemical mutagens.
Therefore, in the present investigation the author
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Table - 1
Impact of acridine-3,6-diamine on lactic acid fermentation

Concentration Yield of lactic acid* in gm/100 ml % Diff. in the yield
of mutagens used of lactic acid in
A x1/10000 x 10M 4 days 6 days 8 days 6 <'1ays of 'optlmum
incubation pd.
Control 3.250 7.255 5.110 -
1x1/10000x10M 3.263 7.291 5.130 +0.496%
2x1/10000x10M 5.292 7.320 5.150 +0.895%
3x1/10000x10M 5.297 7.327 5.155 +0.992%
4x1/10000x10M 5.328 7.365 5.186 +1.516%
5%1/10000x10M 5.512 7.663 5.365 +5.623%
6x1/10000x10M** 6.037 8.363*** 5.876 +15.272%
7%1/10000%10M 5.880 8.153 5.723 +12.377%
8x1/10000x10M 5.733 7.925 5.569 +9.235%
9x1/10000x10M 5.630 7.789 5.467 +7.360%
10x1/10000x10M 5.564 7.695 5.416 + 6.064%

* Each value represents mean of three trials. ** Optimum concentration of mutagen used
*** Optimum yield of lactic acid in 6 days (+) Values indicate % increase in the yield of lactic acid

after 6 days. Experimental deviation (+) 1.5-3%.

has made an attempt to study the lactic acid
fermentation by Lactobacillus helveticus R-79
exposed to acridine-3,6-diamine .

Experimental

The impact of acridine-3,6-diamine on
lactic acid fermentation by Lactobacillus
helveticus R-79. The composition of the
production medium for the lactic acid
fermentation by Lactobacillus helveticus R-79
was prepared as follows : Molasses : 18.5% (w/
v), Malt Extract : 2.5% Yeast Extract : 2.5%,
Peptone:2.5% (NH,),HPO, : 1.8%, CaCO, :
10.00%, pH : 6.0 Distilled water To make up 100
ml.

The pH of the medium was adjusted to
6.0 by adding requisite amount of phosphate-
buffer solution and the pH was also ascertained
by a pH meter. The above composition medium
represents volume of a fermentor flask, i. e.,
"100ml" production medium for lactic acid
fermentation by Lactobacillus helveticus R-79.

Now, the same produciton medium for
production of lactic acid by Lactobacillus
helveticus R-79 was prepared for 99 fermentor
flasks, i. e., each fermentor flask containg '100
ml' of production medium.

The above fermentor flasks were then
arranged in ten sets, each comprising 9 fermentor
flask. Each set was again rearranged in three
subsets, each comprising of 3 fermentor flasks.
The remaining nine fermentor flasks out of 99
fermentor flasks were kept as control and these
were also rearranged in three subsets each
consisting of three fermentor flasks.

Now M/1000 solution/suspension of
acridine-3,6-diamine 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 1st to 10th sets respectively. The control
fermentor flasks contained no mutagen i.e.,
acridine-3,6-diamine Now the total volume in
each fermentor flask were made up to 100ml by
adding requisite amount of distil water. Thus, the
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concentration of acridine-3,6-diamine in 1st,
2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th and 10th
subsets were approximately as given below :

A x 1/10000x10M

1.0 x 1/10000x10M to 10.0 x 1/10000x10M
Where A = amount of mutagen,

i.e. acridine-3,6-diamine in ml,

1/10000x10M = molarity of the solution.

The fermentor flasks were then
sterilized, cooled, inoculated, incubated and
analysed after 4, 6 and 8 days for lactic acid*
formed.

Results and Discussion
Impact of acridine-3,6-diamine on lactic acid
fermentation

-
HaN N NHa

The data recorded in the table 1 shows
that acridine-3,6-diamine has stimulatory effect
on lactic acid fermentation by Lactobacillus
helveticus R-79. The maximum yield of lactic
acid, ie; 8.363g/100 ml in the presence of
acridine-3,6-diamine was observed at
6.0 x 1/10000x10M molar concentration in 6
days of optimum incubation period which is
15.272% higher in comparison to flat bottom
control fermentor flasks, i.e.; 7.255 g/100 ml in
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