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ABSTRACT 

 

The effect of 5- Nitroindole on bioenergetic transformation of molasses pollutant to ethanol by saccharomyces 

cerevisiae NCIM-2086 has been studied. It has been  found that the mutagen i.e 5- Nitroindole under trail has 

stimulatory effect on bioenergetic transformation of molasses pollutant to ethanol by  saccharomyces cerevisiae 

NCIM-2086 and enhances the yield of ethanol to an extent of 7.89473% higher in comparison to control 

fermentor flasks i.e 5.70ml/100ml in 46 hrs of incubation period 4.8pH and 32°C temperature with 16%(W/V) 

molasses Solution. 
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I. INTRODUCTION 

 

Chemical mutagens were not demonstrated to cause 

mutation until the 1940s, when Charlotte Auerbach 

and J.M.Robson found that mustard gas can cause 

mutations in fruit files. A large number of chemical 

mutagens have since been identified, especially after 

the development of the Ames test in the 1970s by 

Bruce Ames that screens for mutagens and allows for 

preliminary identification of carcinogens . Early 

studies by Ames showed around 90% of known 

carcinogens can be identified in Ames test as 

mutagenic and -80% of the mutagens identified 

through Ames test may also be carcinogens . 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. 

 

Chemical mutagens are compounds that increase the 

frequency of some types of mutation1-3. Mutagenic 

agents are used to induce favourable mutations at high 

frequency that include ionizing radiation and chemical 

mutagens4-6.Chemical mutagens are the one cause of 

mutations in living organism. It is known that various 

chemicals have positive or negative effects on living 

organisms. Many of these chemicals have clastogenic 

(chromosome damaging) effects on plants via reactive 

oxygen-derived radicals7.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 ones8-9.and many others 

researchers found the reverse case10 .A number of 

workers11.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 vigetatively and 

sexually propagated plants12.the mutants so produced 

facilitate  the isolation, identification and cloning  of 

genes used in designing crops with improved yield and 

quality traits. A large number of chemical mutagenes 

are recorded as a good agent for different microbes and 

microbial processes. 
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Thus, from the above brief review it is evident that 

chemical mutagens are required for genetic 

manipulation and exploitation specially for alcoholic 

fermentation and in view of this the authors have 

studied the influence of 5-nitroindole on bioenergetic 

transformation of molasses pollutart to ethanol by 

Saccharomyces cerevisie NCIM-2086.   

 

II. EXPERIMENTAL  

 

The influence of  5-Nitroindole on bioenergetic 

transformation of molasses pollutant to ethanol by 

Saccharomyces cerevisiae NCIM- 2086 . 

  

The composition of production medium for the 

bioenergetic transformation of molasses pollutant to 

ethanol by Saccharomyces cerevisiae NCIM- 2086  is 

prepared as follows : 

 

 Molasses : 16% (w/v) 

 Malt extract : 1.25% 

 Yeast extract : 1.25% 

 Peptone : 1.25% 

 (NH4)2HPO4 : 1.25% 

 pH  : 4.8 

 

Distilled water was added to make up the volume up 

to '100 ml'. 

   

The pH of the medium was adjusted to 4.8 by adding 

requisite amount of lactic acid. 

 

Now, the same production medium for bioenergetic 

transformation of molasses pollutant to ethanol by 

Saccharomyces cerevisiae NCIM- 2086  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 solutions of  5-Nitroindole 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 chemical mutagens. The total volume in 

each fermentor-flask was made upto '100 ml' by adding 

requisite amount of distilled water. 

 

Thus, the concentration of 5-Nitroindole  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, 

2.0 × 10-5 M,   

Where, A = amount of mutagens in ml, ie; from 

3.0 × 10-5 M,            1.0 ml to 10.0 ml. 

4.0 × 10-5 M,             x = molarity of the solution. 

5.0 × 10-5 M,  and respectively. 

6.0 × 10-5 M,  

7.0 × 10-5 M,   

8.0 × 10-5 M,  

9.0 × 10-5 M,  

10.0 × 10-5 M    

 

The fermentor-flasks were then steam sterilized, 

cooled, inoculated, incubated at 320 C and analysed 

colorimetrically after 40,46, and 50 hours for alcohol 

formed and  molasses sugars left unfermented.  
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Table-1. Bioenergetic transformation of molasses pollutant to ethanol by Saccharomyces cerevisiae NCIM- 2086  

exposed to 5-nitroindole 

 

Concentration of 

mutagen Used A X 10* 

M  

Incubation 

Period in hours 

Yield of ethanol* 

in ml/100 ml   

Molasses Sugars* 

left unfermented 

in g/100 ml      

% Diffrence in 

yield of ethanol 

in comparison to 

control 

1.0 × 10-5M 

(+) Mutagen 

46 5.74 2.25876 + 0.70175 

2.0 × 10-5M 

(+) Mutagen 

46 5.80 2.19880 + 1.75438 

3.0 × 10-5M 

(+) Mutagen 

46 5.91 2.08883 + 3.68421 

4.0 × 10-5M 

(+) Mutagen 

46 6.03 1.96884 + 5.78947 

5.0 × 10-5M 

(+) Mutagen 

46 6.08 1.91888 + 6.66666 

6.0 × 10-5M** 

(+) Mutagen 

46 6.15*** 1.88380 + 7.89473 

7.0 × 10-5M 

(+) Mutagen 

46 6.02 1.97893 + 5.61403 

8.0 × 10-5M 

(+) Mutagen 

46 5.92 2.07896 + 3.85964 

9.0 × 10-5M 

(+) Mutagen 

46 5.82 2.17898 + 2.10526 

10.0 × 10-5M 

(+) Mutagen 

46 5.75 2.24890 + 0.87719 

 

*  Each value represents mean of three trials. 

** Optimum concentration of the chemical mutagen 

used. 

*** Optimum yield of ethanol in 46 hours. 

(+)Values indicate % increase in the yield of ethanol in 

comparison to control. 

Experimental deviation (+) 1.5–3%. 

 

III. RESULTS AND DISCUSSION 

 

The influence of  5-Nitroindole on bioenergetic 

transformation of molasses pollutant to ethanol by 

Saccharomyces cerevisiae NCIM- 2086 5-

Nitroindole 

     

  
The data recorded in the table-1 shows that 5-

Nitroindole has stimulatory effect on bioenergetic 

transformation of molasses pollutant to ethanol by 

Saccharomyces cerevisiae NCIM- 2086  

 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 4 | Issue 3 

 

 

Dr. Ravi Ranjan Int J Sci Res Chemi. May-June-2019; 4 (3) : 34-39 

 

 

 

 

 37 

The maximum yield of ethanol, i.e., 6.15 ml/100 ml in 

the presence of  5-Nitroindole was observed at 6.0 x 

10-5 M molar concentration in 46 hours of optimum 

incubation period which is 7.89473% higher in 

comparison  to control fermentor flasks, ie; 

5.70ml/100ml in the same times course and other same 

experimental parameters. 

 

The higher molar concentrations of 5-Nitroindole  

were not much favourable for the  bioenergetic 

transformation of molasses pollutant to ethanol by 

Saccharomyces cerevisiae NCIM- 2086 . So the gradual 

addition of the mutagen 5-Nitroindole after certain 

concentrations were not beneficial for the bioenergetic 

transformation of molasses pollutant to ethanol by 

Saccharomyces cerevisiae NCIM-2086. 

 

It has been observed that molar concentration of the 

mutagen, ie., 5-Nitroindole  from 1.0 x 10-5 M to 6.0 

x 10-5 M enchances the yield of ethanol to an order 

being 0.70175%, 1.75438%, 3.68421%, 5.78947%, 

6.6666%, 7.89473% higher in comparison to control 

flasks. 

 

It has been observed further that after optimum 

concentration, i.e; 6.0 x 10-5 M, the addition of the 

same mutagen, i.e. 5-Nitroindole  to the production 

medium causes fall in the yield of ethanol gradually 

and reached  to 0.87719%. However, at all the 

experimental concentrations of mutagen, i.e. 5-

Nitroindol used, the yield of ethanol by 

Saccharomyces cerevisiae NCIM- 2086  has been found 

higher in comparison to control fermentor flasks. 

 

IV. REFERENCES 

1. J.M Charlotte Auerbacch,J. G. Robson & Carr 

Science. 105 (2723)(1947).  

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

3. Romualdo Benigni;Cecilia Bossa 

Mutagenesis.26(3):455(2011) 

4. RW.Van. Den-Bulk Loffer. H.J.M., Lindhout. 

W.H., Koornneef. M., Theoretical Applied 

Genetics 80,81(1990). 

5. A.Mahand G., Kosturkova, M.Mihov, Israel 

Journal of plant sciences 49 (4).279(2001). 

6. A.K.Adamu. H.Aliyu,Science World Journal 

2(4).9(2007). 

7. H.Y. Yuan. Z. Zhang. L. Hordeum vulgare Acta 

Botanica Sinica 35, 20(1993). 

8. V.C. Dunkel, E. Zeiger, D.Brusick,E. McCOY,D. 

McGregor, K.   Mortelmans, HS. 

Rosenkranz,V.F. Simmon.Environmental 

Mutagenensis.7(suppl. 5): 1 (1985) 

9. J.McCANN,ls Gold, L Horn, R McGill, TE 

Graedel, J. Kaldor MutationResearch. 205 (1-4): 

183 (1988). 

10. B.N. Ames.F.D.Lee.:W.E.Durston. Proceedings 

of the National Academy of Sciences of the 

United States of America.70(3):782(1973) 

11. J.McCann, ;Choi,E.;Yamasaki,e.;Ames,B.N. 

Proceedings of the National Academy of 

Sciences of the United States of America. 

72(12):5135(1975) 

12. B.S. Ahloowalia, M. Maluzynski, Euphytica 

118(2). 167(2001). 

13. B. Bertagne-Sagnard., G. Fouilloux, Y., Chupeau. 

Journal of Experimental Botany 47, 189(1996) 

14. K.P.M. Dhanayanth. V. Reddy, Cytologia 65, 

129(2000). 

15. T.A. Bhat. A.H.Khan. S. Parveen, Journal of 

Indian Botanical society 84,45 (2005) 

16. Schouten, H. J.; Jacobsen, E. (2007). "Are 

Mutations in Genetically  

17. Modified Plants Dangerous?". Journal of 

Biomedicine and Biotechnology (2007)  

18. Maluszynsk, M.K.; K. Nichterlein, L. van Zanten 

& B.S. Ahloowalia "Officially released mutant 

varieties – the FAO/IAEA Database". Mutation 

Breeding Review (12): 1–84.(2000) 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 4 | Issue 3 

 

 

Dr. Ravi Ranjan Int J Sci Res Chemi. May-June-2019; 4 (3) : 34-39 

 

 

 

 

 38 

19. Ahloowali, B.S. "Global impact of mutation-

derived varieties". Euphytica 135: 187–204. 

Retrieved 20 April 2011. (2004) 

20. New Citrus Variety Released by UC Riverside is 

Very Sweet, Juicy and Low-seeded". 

21. Broad, William J. (28 August 2007). "Useful 

Mutants, Bred With Radiation". New York 

Times. Retrieved 20 April 2011. 

22. Smith, Peter (2011-04-12). "How Radiation is 

Changing the Foods that You Eat". GOOD. 

GOOD Worldwide, Inc.. Retrieved 2011-07-16. 

23. Johnson, Paige. "Atomic Gardens". Retrieved 20 

April 2011. 

24. UK Government Science Review First Report, 

Prepared by the GM Science Review panel (July 

2003). Chairman Professor Sir David King, Chief 

Scientific Advisor to the UK Government, P 9: " 

(2003) 

25. Kotobuki, Kazuo. "Japanese pear tree named 

`Osa Gold`". Retrieved 20 April (2011). 

26. "Lift-off for Chinese space potato". BBC News. 

12 February 1-17 (2007) 

27. Bertram J. "The molecular biology of cancer". 

Mol. Aspects Med. 21 (6): 167–223 (2000). 

28. Aminetzach YT, Macpherson JM, Petrov DA . 

"Pesticide resistance via transposition-mediated 

adaptive gene truncation in Drosophila". Science 

309 (5735): 764–7. (2005) 

29. Burrus V, Waldor M. "Shaping bacterial 

genomes with integrative and conjugative 

elements". Res. Microbiol. 155 (5): 376–86. 

(2004) 

30. Sawyer SA, Parsch J, Zhang Z, Hartl DL. 

"Prevalence of positive selection among nearly 

neutral amino acid replacements in Drosophila". 

Proc. Natl. Acad. Sci. U.S.A. 104 (16): 6504–10. 

(2007) 

31. Hastings, P J; Lupski, JR; Rosenberg, SM; Ira, G . 

"Mechanisms of change in gene copy number". 

Nature Reviews. Genetics 10 (8): 551–564. 

(2009) 

32. Carroll SB, Grenier J, Weatherbee SD. From 

DNA to Diversity: Molecular Genetics and the 

Evolution of Animal Design. Second Edition. 

Oxford: Blackwell Publishing. ISBN 1-4051-

1950-0.(2005) 

33. Harrison P, Gerstein M. "Studying genomes 

through the aeons: protein families, pseudogenes 

and proteome evolution". J Mol Biol 318 (5): 

1155–74. (2002) 

34. Orengo CA, Thornton JM . "Protein families and 

their evolution a structural perspective". Annu. 

Rev. Biochem. 74: 867–900. (2005) 

35. Long M, Betrán E, Thornton K, Wang W . "The 

origin of new genes: glimpses from the young 

and old". Nat. Rev. Genet. 4 (11): 865–75. (2003) 

36. Wang M, Caetano-Anollés G. "The evolutionary 

mechanics of domain organization in proteomes 

and the rise of modularity in the protein world". 

Structure 17 (1): 66–78. (2009) 

37. Bowmaker JK . "Evolution of colour vision in 

vertebrates". Eye (London, England) 12 (Pt 3b): 

541–7. (1998) 

38. Gregory TR, Hebert PD . "The modulation of 

DNA content: proximate causes and ultimate 

consequences". Genome Res. 9 (4): 317–24. 

(1999)  

39. Hurles M . "Gene Duplication: The Genomic 

Trade in Spare Parts". PLoS Biol. 2 (7): (2004) 

40. Liu N, Okamura K, Tyler DM . "The evolution 

and functional diversification of animal 

microRNA genes". Cell Res. 18 (10): 985–96. 

(2008) 

41. Siepel A. "Darwinian alchemy: Human genes 

from noncoding DNA". Genome Res. 19 (10): 

1693–5. (2009) 

42. Zhang J, Wang X, Podlaha O. "Testing the 

Chromosomal Speciation Hypothesis for 

Humans and Chimpanzees". Genome Res. 14 (5): 

845–51. (2004) 

43. Ayala FJ, Coluzzi M . "Chromosome speciation: 

Humans, Drosophila, and mosquitoes". Proc. 



International Journal of Scientific Research in Chemistry (www.ijsrch.com) | Volume 4 | Issue 3 

 

 

Dr. Ravi Ranjan Int J Sci Res Chemi. May-June-2019; 4 (3) : 34-39 

 

 

 

 

 39 

Natl. Acad. Sci. U.S.A. 102 (Suppl 1): 6535–42. 

(2005) 

44. Shukla, P.T. : Mut. Res. 16, 363, (1972). 

45. Lea, D.E. : "Actions of Radiations on Living 

cells", 2nd ed. Cambridge Univ. Press, 

Cambridge(1955). 

46. Catcheside, D.G. : Adv. in Gene 2, 271, (1948). 

47. Rapport, J.A. : Acad. Sci. (USSR) N.S.54, 65, 

(1945). 

48. Aurbach, C. and Robson J.M. : Nature, 157, 302, 

(1946). 

49. Thom, C. and Steinberg, R.A  : Proc. Nat. 

Acad. Sci. 25, 329 (1939). 

50. Timofeeff Ressovsky, N.W. Zimmer, K.G., and 

Delbruck, M. : Nach. Ges. Wiss., Gottingen 1, 

189, (1935). 

51. Lerman, L.S. : Jour. Mol. Biol. 3, 18, (1961). 

52. Brenner, S.L;Barnett, F.H.C. and Orgel, A.: Jour. 

Mol. Biol. 3, 121, (1961) 

 

Citation : 

 

Dr. Ravi Ranjan, "Bioenergetic Transformation of 

Molasses Pollutant to Ethanol by Saccharomyces 

Cerevisiae Ncim - 2086 Exposed to 5 - Nitroindole ", 

International Journal of Scientific Research in 

Chemistry (IJSRCH), ISSN : 2456-8457, Volume 4 Issue 

3, pp. 34-39, May-June 2019. 

URL : http://ijsrch.com/IJSRCH19426 

 

http://ijsrch.com/IJSRCH19426

