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Abstract : The impact of diphenyl amine 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 diphenyl amine 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 diphenyl
amine till the maximum yield of lactic acid, i.e., 9.445
2/100 ml was obtained at its molar concentration of
7.0%x1/10000x10M which is 20.165% higher in
comparison to control fermentor flasks.

(Keywords: Lactic acid fermentation, molasses,
mutagen, diphenylamine, Lactobacillus helveticus R-
79)

Introduction

A mutagen is a chemical or physical
agent capable of inducing change in DNA called
mutagen. Examples of mutagens include tobacco
product, radio active substances, X-rays,
ultraviolet radiation and a wide variety of
chemical.

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. Chemical mutagens have also been used
successfully in the mutagenesis.

Chemical mutagens are compounds

that increase the frequency of some types of
mutation.” Mutagenic agents are used to induce
favorable mutations at high frequency that
include ionizing radiation and chemical
mutagens.*'* Many chemicals have clastogenic
(chromosome damaging) effects on plants via
reactive oxygen-derived radicals.'® Many
researchers compared the mutagenic efficiencies
of different mutagens on different crops and their
results seem to be entirely specific for particular
species and even varieties. While many
researchers found chemical mutagens are to be
more effective than physical ones'”'® and many
others researchers found the reverse case'.

A number of workers*?2 have reported
the role of chemical mutagens in enhancing
genetic variability in higher plants because it is
the fundamental characteristics to successful
breeding programs in vegetatively and sexually
propagated plants®. A large number of chemical
mutagens are recorded as a good agent for
different microbes and microbial processes .
Thus, from the above brief review it is evident
that chemical mutagens are required for genetic
manupulation and exploitation specially for
lactic acid fermentation and in view of this the
author has studied the influence of
diphenylamine on production of lactic acid by
Lactobacillus helveticus R-79.

Experimental

The impact of diphenylamine on lactic
acid fermentation by Lactobacillus helveticus R-
79. The composition of the production medium
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Table - 1
Facile biotic production of lactic acid exposed to mutagens

Concentration Yield of lactic acid* in gm/100 ml %Diif. in the yield of
of mutagens lactic acid in 6 days
used of optimum
A % 1/10000% 10M 4 days 6 days 8 days ineubation pd.
Control 3.501 7.860 5.540 -
1x1/10000% 10M 3.536 8.016 5.595 +1.984%
2x1/10000x10M 3.677 8.190 5.760 +4.198%
3x1/10000x10M 3.781 8.490 5.983 +8.015%
4x1/10000x10M 3.850 8.658 6.094 +10.152%
5x1/10000x10M 3.991 8.985 6315 +14.312%
6x1/10000x10M 4.096 9.236 6.480 +17.506%
7x1/10000x1OM** 4201 9.445%5x 6.648 +20.165%
8x1/10000x10M 4.026 9.056 6.370 +15.216%
9x1/10000x10M 3.780 8.490 5.983 +8.015%
10x1/10000x10M 3.570 8.042 5.650 +2315%

* 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%.

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 : 6.2 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 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
diphenylamine 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., diphenylamine
Now the total volume in each fermentor flask
were made up to 100ml by adding requisite
amount of distil water. Thus, the concentration
of diphenylamine 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 1/10000%10M
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Where A = amount of mutagen,
i.e. diphenylamine in ml,

1/10000%10M = molarity of the solution.

The above fermentation flasks were then
sterlized cooled, inoculated, incubated at 37°C and
analysed after 4,6 and 8 days for lactic acid*®
formed.

Results and Discussion

The influence of the chemical mutagen,
i.e., diphenylamine on fermentative prododuction
of lactic acid by Lactobacillus helveticus R-79

The maximum yield of lactic acid, i.e.,
9.445 mL/100 ml in the presence of
diphenylamine was observed at 7.0 x 10 M molar
concentration in 6 days of optimum incubation
period which is 20.165% higher in comparison to
control flat wate fermentor flasks, i.e; 7.860 ml/
100ml in the same times course and some other
same lab experimental parameters.

The data given in the table-1 shows that
the chemical mutagen diphenylamine has been
found quite stimulatory for the productio of lactic

References

1. J.McCann, LS Gold, L Horn, R McGill, TE
Graedel, J. Kaldor Mutation Research. 205 (1—
4): 183 (1988).

2. V.C. Dunkel, E. Zeiger, D. Brusick, E. McCoy,
D. McGregor, K. Mortelmans, HS. Rosenkranz,
V. F. Simmon. Environmental Mutagenenesis.7
(suppl. 5): 1 (1985)

3. J. McCann, E. Choi,; E. Yamasaki, B. N. Ames,
Proceedings of the National Academy of Sciences
of the United States of America. 72 (12): 5135
(1975).

4. B.N.Ames, F.D. Lee, W.E. Durston, Proceedings
ofthe National Academy of Sciences of the United
States of America. 70 (3): 782 (1973)

5. B.N. Ames, Science. 204 (4393): 587 . (1979).

6. J.M. Charlotte Auerbach, J. G. Robson, & Carr
Science. 105, 2723 (1947). .

7. Romualdo Benigni; Cecilia Bossa Mutagenesis.
26 (3): 455 (2011)

Facile biotic production of lactic acid exposed to mutagens 57

acid by Lactobacillus helveticus R-79. From the
data given in the table-1 it is clear that the
chemical mutagen, i.e., diphenylamine influences
the lactic acid fermentation bioprocess in different
phases. The main well characteristics of the
chemical mutagen, i.e, diphenylamine is as
follows:

(1) Diphenylamine is quite stimulatory at
its all molar concentrations used during the course
of'the lactic acid fermentation bioprocess, i.e; from
1.0x1/10000x10 M to 10.0x1/10000x10 M.

(i1) The molar concentration 1.0 x 105 M,
2.0x10° Mand 7.0 x 1/10000 x10 M of chemical
mutagen, i.e., diphenylamine influences the yield
of'lactic acid in a approximately regular doubling
order after each stage; i.e., 1.984%, 4.198%,
2.015%. 10.152%, 4.198%, 8.015%, 10.152%,
14.312%, 17.506% and 20.165%.

(1ii) The higher molar concentrations, i.e.;
9.0 x 1/10000x10 M to 10.0 x1/10000x10 M of
chemical mutagen, i.e., diphenylamine influences
the yield of lacti acid is as follows :8.015% and
2.315% respectively.

8. TT Banjo, SO Kareem, TO Banjo, OS Abayomi
Nig J Biotech 35 (2): 8 (2018).

9. AXK. Adamu, H. Aliyu, Science World Journal
2(4), 9 (2007).

10. A.Mahand G., Kosturkova, M., Mihov, Israel
Journal of plant sciences 49 (4), 279 (2001).

11. B.S. Ahloowalia, M. Maluszynski, Euphytica 118
(2), 167 (2001).

12. RW.,Van, Den-Bulk Loffer, H.J.M., Lindhout,
W.H., Koornneef, M., Theoretical Applied
Genetics 80, 81 (1990).

13. B. Bertagne-Sagnard G, Fouilloux, Y,Chupeau,
Journal of Experimental Botany 47, 189 (1996).

14. H.Y. Yuan, Z. Zhang, L. Hordeum vulgare Acta
Botanica Sinica 35, 20 (1993).

15. K.P.M. Dhanayanth, V. Reddy, Cytologia 65, 129
(2000).

16. T.A. Bhat, A.H. Khan, S. Parveen, Journal of
Indian Botanical society 84, 45 (2005)



58 R. N. Singh et al.

17.
18.
19.

20.

21

22.
23.

24.
25.

26.

217.

28.

29.

30.

31

32.

N.A. Zeerak, Cytologia 56, 639 (1991).

A. Mashenkov, Newletter, 60,70 (1986)

M. Ricardo, A. Ando, Genetics of Molecular
Biology 21 (1), 244 (1998)

A Kleinhofs, W. Owais, R.A. Nilan, Mutation
Research 55, 165 ( 1978).

. E.Freese and E.B. Freese : Radiation Res. Suppl.

6, 97 (1966).

Shalini Singh J. Chemtracks 7, 125 (2005).
Anurag Singh, Parul Jhunjhunwala and A. K.
Srivastava, J. Chemtracks 7, 63 (2005).

S. Singh J.Chemtracks 8, 53 (2006).

Anurag Singh and A K. Srivastava J. Chemtracks
8, 87 (2006).

Anurag Singh and A K. Srivastava J. Chemtracks
9,257 (2007).

A. Singh and Shalini Singh J. Chemtracks 10,
49(2008).

C. E. Horold 4nn. Bot. 14,127 (1950).

S.Yadav, U.S. Singh, R K. Singh, Md. Alam, B.B.
Sharma and S.P. Singh J. Chemtracks 14(2),
461(2012)

Subedar Yadav, B. B. Sharma, W. H. Rizvi, B.P.
Sinha, R.A. Singh and S. P. Singh J. Chemtracks
15 (1), 191 (2013)

. N. K. Mishra, N. Kumar, E. Jawaid, A.Kumar, P.

K. Sinha and S. P. Singh J. Chemtracks 16 (2),
407 (2014)

H. K. Satapathy, J. P. Kumar, S. K. Anand, Jyoti
Mala and S. P. Singh J. Chemtracks 17(1) 141,
(2015)

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

J. Chemtracks

. H. K. Satapathy, V. Mandal and L. Kumar J.
Chemtracks 18(1), 175 (2016)

Hamid Kafil, Firdous Qamar and S. P. Singh J.
Chemtracks 19(1), 17 (2017)

Seema Kumari, B.B. Sharma and S.P. Singh J.
Chemtracks 19(2), 309 (2017).

Ranjit Kumar, Binod Kumar and S. P. Singh
J.Chemtracks 21(1&2), 163 (2019)

Ranjit Kumar and Afshan SuraiyaJ. Chemtracks,
24 (1&2), 51 (2022)

S Chen, J Lin, Zheng J. J. Biochem Engineer 151:
107 (2019).

D Gawel, M Maliszewska-Tkacyk, P Jonczyk, RM
Chaaper, 1J Fijalkowska. Bacteriol 184: 4449.
(2002).

E Johansen, I Naerdal, T Skara, L Axelsson, K
Rudi Front Microbiol 11: 73. (2020)

R Khanam , and GR Prasuna J Sci Ind Res 73:
331 (2014).

M Singhvi, D Joshi, M Adsul, A Varma, D
Gokhale. Green Chemi 12: 1106 (2010)

G Wang, M Ma, Y Zhang, L Liu, X Liu, X Jiang,
C Jiang . Appl Microbiol Biotechnol 102(7) : 3269
(2018)

Q Wang, Z Lu, R Du, Y Xu, C Zhang App!
Biochem Biotechnol 190(1): 217 (2020)

J Zhao , B Zhang, Y Meng, Y Han, Y Wang. J
Biotechnol 10(5): 1 (2020)

S.B. Barker and W.H Summer son J. Biol them
138, 534 (1941)

An International Peer Reviewed Research Journal of Chemistry
Abstracted / Indexed in : Chemical Abstract U.S.A.

JC-

1573/2K24 (ISSN:0973-239X), INDIA

Journal Chemtracks Vol. 26 (1&2), 55-58, January to December 2024



