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Abstract:The efficacy of 5-nitroindazole on
production of lactic acid by Lactobacillus bulgarious
PK-2262 has been assessed. It has been observed that
S-nitroindazole it very active at the concentration
8.0 x 10°M and enhanced the production of lactic
acid to an extent of 6.621% higher in comparison to
control. However, higher concentration of 5-
nitroindazole has been found insignificant and retards
the yield of lactic acid.
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Introduction

A mutagen is any substance that changes
the genetic material of an organism and causes
mutation. DNA changes caused by mutagens may
harm cells and cause certain diseases, such as
cancer. Example of mutagens include radio active
substance, X-ray, ultraviolet radiations and certain
chemicals, Biological mutagens often consists of
viruses and different bacterial species capable of
intiating changes in an individual DNA.

Mutations can involve large sections of
DNA becoming duplicated, usually through
genetic recombination.!® These duplications are
a major source of raw material for evolving new
genes, with tens to hundreds of genes duplicated
in animal genomes every million years.” Most
genes belong to larger families of genes of shared
ancestry.!® Novel genes are produced by several
methods, commonly through the duplication and
mutation of an ancestral gene, or by recombining
parts of different genes to form new combinations
with new functions.!'""* Another advantage of
duplicating a gene (or even an entire genome) is

that this increases redundancy; this allows one
gene in the pair to acquire a new function while
the other copy performs the original function.!>16
Other types of mutation occasionally create new
genes from previously noncoding DNA.!72°.-The
discovery of mutagenic role of chemical initiated
a flurry of activities in the field of mutagenesis.
Scientists working on different facets of
mutagenesis, since then, have been able to
accomplish a significant breakthrough in basic
understanding of the mechanism of mutagenesis
and also its applied value for the benefit of
fermentation technology.

The influence of mutagens in
fermentation technology specially lactic acid
fermentation has been studied extensively*’. 5-
nitroindazole is one of the few chemical mutagen
which has found effective chemical mutagen in
fermentations. A large number of chemical
mutagens®*>" have been employed to generate the
mutants of different microbes but still there are
some chemical mutagen such as 5-nitroindazole
having mutagenic properties whose influence on
lactic acid fermentation by Lactobacillus bulgarious
PK-2262 species have not been studied. This
communication thus presents a brief account of
the action of particular chemical mutagen such
as S-nitroindazole on lactic acid fermentation
as carried out for over years in the authors
laboratory.

Experimental

The influence of 5-nitroindazole on
LSF production of lactic acid by Lactobacillus
bulgarious PK-2262 The composition of the
production medium on lactic acid fermentation
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by Lactobacillus bulgarious PK-2262 has been
prepared as follows :

Molasses 15% (w/v)

Malt Extract 0.65%

Yeast Extract 0.65%

Peptone 0.65%

(NH,),HPO , 0.70%

CaCO, 7.5%

pH 6.2

Distilled water To make up 100 ml.

The pH of the medium was adjusted to
6.2 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 production of
lactic acid by Lactobacillus bulgaricus PK-2262

Now, the same production medium for
production of lactic acid by Lactobacillus bulgaricus
PK-2262 was prepared for 99-fermentor flask, i.
e; each contained ‘100ml’ of production medium.

The above 99-fermentor flasks were then
arranged to 11-sets each comprising of 9-
fermentor flasks. Each set was then rearranged in
3-subsets, each consisting of 3-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.

After preparing the above sets of
fermentor flasks M/1000 solution of 5-
nitroindazole was prepared and from the above
mutagen solution; 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0,
8.0, 9.0 and 10 ml was added to the fermentation
flasks of above 1st to 10th sets respectively. The
control fermentor flasks contained no 5-
nitroindasole.

Now, the total volume in each fermentor
flasks was made upto 100 ml by adding requisite
amount of distilled water. Thus, the molar
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concentration of 5-nitroindasole in 1st, 2nd, 3rd,
4th, 5th, 6th, 7th, 8th, 9th and 10th subsets were
approximately as given below :

Ax10"M

1.0x10°M Where :

2.0x10°M A=amount of mutagen
3.0x10°M inml, i.e., 1.0ml .. to 10 ml.
4.0x10°M x= Molarity of the mutagen

1e.,

5.0x10°M  solution
6.0x10°M  respectively.
7.0x10°M

8.0x10°M

9.0x10°M and
10.0x10°M respectively

The above fermentor flasks were then
sterilized, cooled inoculated, incubated at 43°C
and analysed colorimetricallys? after 130, 140 and
150 hrs for lactic acid formed during the course
of present investigation.

Results and Discussion

The influence of 5-nitroindazole on
production of lactic acid by Lactobacillus
bulgarious PK-2262.

The data given in the table 1 shows that
the mutagen S5-nitroindazole has been found
stimulatory for production of lactic acid by
Lactobacillus bulgaricus PK-2262. From the
data given in the table it is obvious that 5-
nitroindazole influences the lactic acid
fermentation process in different phases. The
main characteristics of the 5-nitroindazole is as
follows:

(i) S-nitroindazole is stimulatory at its all
molar concentrations used during course of
the lactic acid fermentation, i.e., from
1.0 x10°M t010.0 x 10°M.

The molar concentration 1.0x10-M, 2.0 x
10°M and 3.0 x 10” of 5-nitroindazole
influence the yield of lactic acid in a
approximately regular doubling order
after each state, i.c., 0.224%, 0.298% and
1.345%.

(i)
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(iii) The molor concentration 4.0 x 10-°M,

5.0x 10°M and 6.0 x10” of 5-nitroindazole
now influence the productivity of lactic acid
in a regular manner enhancing the yield
lactic acid. The % increase in the yield of
lactic acid at respective molar concentration
of 5-nitroindazole has been found to be
as follows : 2.585%, 3.363% and 4.245% .

(iv) The higher molar concentrations, i.e.,
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7.0 x 10°M, 8.0 x 10 9.0 x 10 and
10 x 10°M of 5-nitroindazole influences
the yield of lactic acid without
any distinction and therefore, the %
difference in the yield of lactic acid has
been found to be almost same as mentioned
below : 5.575%, 6.621%, 4.977% and
3.692% respectively.

Table- 1
Production of lactic acid exposed to some phytochemicsl
Concentration Yield of lactic acid* in g/100 ml % of lactic acid
of mutagen used increase/(+) in 140 hrs of]
ax 10°M 130 hrs 140 hrs 150hrs optimum incubation period.
Control 5.430 6.690 6.625 -
1.0x 10°M 5.440 6.705 6.638 (+)0.224
2.0x10°M 5.445 6.710 6.644 (+) 0.298
3.0x 10°M 5.480 6.780 6.691 (+) 1.345
4.0x10°M 5.538 6.863 6.758 (+)2.585
5.0x 10°M 5.593 6.915 6.823 (+) 3.363
6.0x 10°M 5.648 6.974 6.889 (+) 4.245
7.0x 10°M 5.701 7.063 6.956 (+)5.575
8.0x 10°M 5.755 7.133%%* 7.022 (+) 6.621
9.0x 10°M 5.646 7.023 6.900 (+)4.977
10.0 x 10°M 5.592 6.937 6.826 (+) 3.692

* Mean of three observatins; ** Optimum concentration of mutagen *** Optimum Yield of lactic
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