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ABSTRACT: Coumarin though known for therapeutic activity also indicated their activity as stimulator for fermentation.
8-Acetyl-7-hydroxycoumarin when subjected to alcoholic fermentation by SmF technique yielded very promising results.
AHC enhanced the yield to an extent of 4.255319148% in comparison to the control fermentor flasks (7.05 mL/100 mL).
During experiments, 24% molasses solution was subjected to incubation for 50 hours at 300 K with pH adjusted to 5.1.

INTRODUCTION

Coumarins are considered as phytoalexins since plants produce them
as defence substance when wounded or attacked by other organisms. The
antimicrobial effects of methanol extracts prepared from seven plants growing
in Finland, namely Aegopodiumpodagraria, Anethumgraveolens, A.
archangelica, Levisticumofficinalis, P. crispum, and Peucedanumpalustre, and
R graveolens, and pure Coumarins and Furanocoumarins as defensive
compounds. The agar-diffusion methods used are suitable for the bioassay-
guided isolation of active substances.

Coumarins can be suggested to be beneficial for the plants themselves
as natural bio controlling antipathogenic compounds, and for humans as
remedy for hyper proliferative skin diseases and as reference compounds in
various bioactivity tests. Furthermore, Coumarins containing plants are
valuable as dietary supplements on the basis of their mild antimicrobial and
anti-inflammatory effects.

Coumarins owe their class name to ‘Coumarou’, the vernacular name
of the Tonka bean (DipteyxodorataWilld., Fabaceae), from which Coumarins
itself was isolated in 1820 (BRUNETON, 1999). Coumarins belong to a
group compounds known as the Benzopyrene, all of which consist of a
benzene ring joined to a pyrone. Coumarin and the other members of the
Coumarin family are Benzo-a-Pyrones, while the other main members of the
Benzopyrene group-the flavonoids-contain the y-pyrone group Coumarins
may also be found in nature in combination with sugars, as glycosides.

Like other Phenylpropanoids, Coumarins arise from the metabolism of
phenylalanine via a cinnamic acid, p-coumaric acid. The specificity of the
process resides in the 2’-hydroxylation, next comes the photo catalysed
isomerization of the double bond followed by spontaneous lactonisation. In
some rare cases, glycosylation of cinnamic acid occurs, precluding
lactonisation.
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In such cases, Coumarin only arises after tissue injury and enzymatic
hydrolysis. The formation of di-and trinydroxy Coumarins and of their ethers
involves the hydroxylation of umbelliferone rather than the lactonisation of
the corresponding cinnamic acids.™®

Phytochromes are organic substances which are naturally produced in
plants®*®, control the growth or other physiological functions at a site remote
from its place of production and active in extremely minute quantities'’**.

Growth hormones has been defined as *“Substances which are
synthesized in particular cells and which are transferred to order cell wherein
extremely small quantities influence developmental process.>**However, the
term hormone is quite popular and widely used®™**. It is meant for an organic
substance synthesized in one tissue and migrates to another tissue of the plant
wherein very minute quantity affects the growth**®.

The common hormones are auxins*>!, gibberellins®*°°, cytokinins®"
, ethylene® ™, durmins™® and etc. But now different categories of
substances affecting growth are known which can be broadly classified into
growth promoting and growth retarding”>™. Substances or into naturally
occurring growth substances and synthetic growth substances.

Coumarins in the field of biotechnology has assumed great
importance. Some coumarins and its derivative are also used in medicine
today and many attempts have been to establish the structure activity
relationship of some coumarin derivatives. The correlation of chemical
structure with anticoagulant activity of some coumarin derivatives has also
been studied by many workers .

Literature survey reveals that a few work has been done on efficacy of
coumarins on alcoholic fermentation. Therefore, the author have employed 8-
Acetyl-7-hyrdoxycoumarin for biosynthesis of alcohol by submerged
fermentation techniqueSaccharomyces cerevisiae NCIM-3256

52-56
63

EXPERIMENTAL

The influence of 8-acetyl-7-hydroxycoumarin on alcoholic
fermentation by Saccharomyces cerevisiae Rb-39.The compositions of
production medium for the alcoholic fermentation by Saccharomyces
cerevisiae NCIM-3256 prepared as follows:

Molasses : 24%
Malt extract : 0.50%
Yeast extract - 0.50%
Peptone : 0.40%
(NHy4)2 HPO, :0.50%

pH :5.0%

Distilled water was added to make of the volume up to ‘100 mL’.
The pH of the medium was adjusted to 5.0 by adding requisite amount of
lactic acid.

Now the same production medium for alcoholic fermentation by
Saccharomyces cerevisiae NCIM-3256was prepared for 99 fermentorflasks,
I.e., each containing 100ml 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
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and these were also rearranged in 3 subsets each consisting of 3 fermentor

flasks.

Now, M/100 solutions of 8-acetyl-7-hydroxycoumarinwas prepared
and 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0 and 10 ml of this solution was
added to the fermentor-flasks of first 10 sets respectively. The control
fermentor-flask contained no coumarin. The total volume in each fermentor-
flask was made up to ‘100 mI’ by adding requisite amount of distilled water.

Thus, the concentration of 8-acetyl-7-hydroxycoumarinin first, second,
third, fourth, fifth, sixth, seventh, eighth, ninth and tenth subsets were
approximately as given below:

A X 10”M,
1.0  x10°M,
20 x10°M,
3.0 x10°M,
40 x10°M,
50 x10°M,
6.0 x10°M,
70  x10°M,
8.0 x10°M,
9.0 x10°M,
10.0 x10°M,

Where, A = amount of mutagens in ml, ie,
from 1.0ml to 10.0ml

The fermentor-flasks were then steam sterilized, cooled inoculated,
incubated at 30°C and analyzed colorimetrically™ after 25, 50 and 75 hours

for alcohol formed.

Table-1
Alcoholic fermentation by Saccharomyces cerevisiae NCIM

3256 in presence of 8-Acetyl-7-hydroxycoumarin

Concentration of mutagens

Yield of ethanol* in

% of ethanol increases/(+) in 50 hrs of

used A X 10”M m!/100m! optimum incubation period
40 hrs | 50hrs 60 hrs
control 4.66 7.05 7.02 -
1x 10°M 4.70 7.10 7.08 +0.709219858
2x 10°M 4.75 7.15 712 +1.418439716
3x 10°M 4.80 7.18 715 +1.834397163
4x 10°M 5.00 7.25 7.21 +2.836879432
5x 10°M** 520 | 7.35%** | 74 +4.255319148
6 x 10°M 5.18 7.30 796 +3.546099290
7x 10°M 5.16 7.28 705 +3.262411347
8x 10°M 5.12 7.25 7920 +2.836879432
9x 10°M 5.10 7.20 715 +2.127659574
10x 10°M 5.06 7.17 710 +1.702127659
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* Each value represents mean of three trials. **Optimum concentration of
mutagen used. *** Optimum yield of bioalcohol in 40 hours.(+) values
indicate % increase in the yield of bioalcohol after 50 hours. Experimental
deviation () 1.5-3%.

The influence of 8-acetyl-7-hydroxycoumarin on biosynthesis of alcohol
by submerged fermentation by saccharomyces cerevisiae NCIM- 3256

The data recorded in the table-1 shows that The data recorded in the
table-1 shows that The data recorded in the table-1 shows that 8-Acetyl-7-
hydroxycoumarin has stimulatory effect on alcoholic fermentation by
Saccharomyces cerevisiae NCIM-3256 at all its molar concentration i.e.; from
1 x 10 °M to 10.0 x 10 M in two phases

In the first phase the molar concentration of the coumarin i.e. 8-
Acetyl-7-hydroxycoumarin from 1 x 10 °M to 10.0 x 10 M is significant and
the production of alcohol gradually increases till a maximum value is reached
at 5.0 x 10 °M. i.e. 7.35/100mL in 50 hours of optimum incubation period
which is 4.255319148% higher in comparison to control i.e.7.05/100mL.

In the second phase of the coumarin effect i.e. 8-Acetyl-7-
hydroxycoumarin at 6.0 x 10 °M and onwards the molar concentration of 8-
Acetyl-7-hydroxycoumarin on biosynthesis of alcohol by submerged
fermentation technique by Saccharomyces cerevisiae NCIM-3256 has been
increased but in lesser amount in the presence of 8-Acetyl-7-
hydroxycoumarin.So, the gradual addition of 8-Acetyl-7-hydroxycoumarin
after the optimum concentration of 5.0 x 10 °M slow down the biosynthesis
od alcohol by submerged fermentation technique by Saccharomyces
cerevisiae NCIM-3256and the part of % increase at 6 x 10°M,7 x 10°M,8 x
10°M and 9 x 10"°M molar concentration of 8-Acetyl-7-hudroxycoumarin is
follow

3.546099290, 3.262411347, 2.836879432, 2.127659574 and 1.702127659%
respectively.

Fromthe present investigation it is obvious that the coumarins under
trial i.e.8-Acetyl-7-hudroxycoumarin is effective and useful for biosynthesis
of alcohol by submerged fermentation technique by Saccharomyces cerevisiae
NCIM-3256 and therefore, can be employed for the improved and higher
yield of alcohol.

IJSER © 2016
http://www.ijser.or


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 12, December-2016 733
ISSN 2229-5518

L N o g b~ W N

10.
11.

12.

13.
14.
15.
16.
17.
18.

19.
20.

21.
22,
23.
24,
25.
26.

REFERENCES

Y.A .Pardanani , Y.A. saikh and K.n Trivedi : J. Indian. Chem. Soc. 52, 45,
(1979)

Shah, K. R and K.N Trivedi: J. Indian. Chem. Soc. 52, 224, (1979)
Shah R.R and K.N.A. Trivedi: J. India. Chem. Soc. 56, 995(1979)
Soman S.S. and K, N Trivedi : Indian. J. Chem. Sect. B.32, 372(1993)
Soman S.S. and K.N. Trivedi. : Indian. J. Chem. Sect B 33, 1075 (1994)
Ahluwalia V.K. and D. Kumar : Indian J. Chem, Sect B15, 18, (1977)
Ahluwalia V.K. and S. Mehta: National Academic Sci. Lett.,2,9 (1979)

Barton D.H.R., D.M.X. Donney, J.P Fincet and P.J. Guiry : J. Chem. Soc.
Perkin Trans,1, 1365 (1992)

Rao K.V. and V. Sundaramurty: Proc. Indian. Acad. Sci., sect A 81, 118
(1975)

Shah K.N.S. Bhatt, R.V. raval and M.V. Thakore,. : Curr. Sci.53,1241(1984)

Geoghigam M., W.I1.O” Sullivin and E, Philbin : Tetrahedron , 22, 3209
(1966)

Brandy M.M. Healy and W.1.O Sullivan: J. chem. Soc. Perkin Trans., 1, 1151
(1985)

Jain, V.K. Rohatagi and T.R Seshadri: Tetrahedron23, 2499 (1967)

Jain, V.K. Rohatagi and T.R Seshadri: Curr. Sci.35, 36, (1966)

WolfBeis, O.S.: Monatsh. Chem. 108, 499(1977)

Knierzinger and O.S wolfbeis: J. Heterocyclic. Chem. 17, 225 (1980)
Ogawa, N. Kembs, S. Murari and N.Sonoda : Tetrahedron 41, 4813 (1985)

Ogawa, N. Kembs, S. Murari and N.Sonoda : J. Chem. Soc. Commun. 1283
(1982)

Ogawa, N. Kembs, S. Murari and N.Sonoda :Synthesis 257, (1988)
Appendino G.G. Cravoto, G.M. Nano and G. Palmisano: Synthesis.
Commun. 22, 2205 (1992)

Clerici and O. Porta : Synthesis99 ( 1993)

M.G. Townsend and E.M. Odama, : Chem. Ind. 274, (1976)

Ahluwalia V.K.C. Prakash and R. Gupta: Chem. India. 116 (1980)

Knight R and J.S.MMclntyre J.A. tomlison.cam: J. Chem. 46, 1949 (1968)
Hutchinson W : Tetrahedron , 25, 2531(1969)

Obaseki O.W.R Porter and W.F. Trager:J.Heterocyclic.Chem.19, 385.(1982)

IJSER © 2016
http://www.ijser.or


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 12, December-2016
ISSN 2229-5518

27.
28.
29.
30.

31.

32.
33.

34.
35.

36.

37.
38.
39.
40.
41.
42.

43.

44,
45.

46.

47.

48.
49,

50.

Porter W. R and W.F trager: J. Heterocycl, Chem.19, 175, (1982)
Cussans N.J. and T.N. herckerby : Tetrahedron31, 2719 (1975)
Gaultier J. And C. Hanw: ActaCrystallogr. 20, 646 (1966)

Valente J.E.C. Lingafeter , W.R Porter And W.F Trager : J. Med. Chem. 20,
1489 (1977)

Nakata H.A Tatematsu, H. Yoshizumi and S.Naga :J. Chem. Sec. Perkin
trans 1, 1924 (1972)

Sawhney K.N. and K.B.L.Mathur: Indian. J. Chem. Sect B 14, 518 (1976)

Elnagdi M.H. H.M. Fahmy, M.A. Morsi and S.K. E1-Ees Indian. J. Chem.
Sect -B16, 295 (1978)

Marchant J.R and H.K. Desai: Indian. J. Chem.11, 433(1973)

ShawaliS.N.M.S.harbabd K.O Badahdah: J. Heterocycl.  Chem. 22, 1397
(1985)

Yoder,H.R.C. Barth, W.M. Richter and F.A Snavely: J. Org. Chem. 37, 4121
(1972)

Dholakia V.N., M.G. Prakash and K.N. Trivedi:Chem.Ind.160,(1966)
Dholakia V.N. and K.N. Trivedi: J. Indian. Chem. Soc. 43, 804 (1966)
Dholakia.V.N,M.G.Prakash,and.K.N.Trivedi: Aust.J.Chem. 21,2345(1968)
Kappe T. and C.mayer :Synthesis,524(1984)

Hismat O.H. and S.S.E1- Nakkady. : Indian. J. Chem. Sect-B25, 644 (1986)

Dean M.J.Good Child A.W. Hill.S. Murrary and  A.Zahman: J. Chem. Soc.
1335 (1975)

Merchant J.R., M.M. Kasti and K.M.Barke : J. Heterocycl. Chem. 18, 1655
(1981)

Siddigi, M. and P.F.G. Praill: J. Chem. Soc. Pak. 4, 205 (1982)

Darbarwar, M.v. Sundermurty and N.V.S. Rao: Indian. Jour. Chem. 8,
197(1970)

Darbarwar, M.V. Sundermurty and N.V.S. Rao: Indian. Jour. Chem. 11, 850
(1973)

Darbarwar, M.v. Sundermurty and N.V.S. Rao: Indian. Jour. Chem.11,
637(1973)

Reisch J.: Arch. Pharm, 229, 798 (1966)

ShezwriY.K . Kato, Y. Hirata, H.Muribishi and S. yamamura :J. Chem. Soc.
(C) 2774 (1969)

Ali S.A., J.W.Powell and W.B Whalley: J. Chem. Soc.Perkin Trans.,1,(1973) ,
173

IJSER © 2016
http://www.ijser.or

734


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 12, December-2016 735
ISSN 2229-5518

51.
52.
53.
54,
55.
56.

57,
58.
59.
60.
61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

71.
72,

73.
74.
75.

Deshpande R. And J.R merchant: Proc. Indian. Acad. Sci. (A) 84, 85(1977)
Merchant J.R., and S.Y Dike : Bull Chem. Soc. Jpn.,51, 2142 (1978)
Dauzonne h., Josien And P.Demerseman : Tetrahedron46, 7359 (1990)
Soliman S.G. and T. kappe :Z. Naturforsch., Teil.B.31, 495 (1976)

Buu N.P Hoi, M. : J. Chem. Soc.(c) 50, (1966)

Tabakovic K.J. Tabakovic , M. Trkovnik, A. Juric and N. Trnajstic: J.
Heterocycl. Chem. 17, 801, (1980)

Gupta. R.R., R.K Gautam and R. Kumar: Heterocycl. Chem. 24, 171 (1987)
DarbarwarM. : J. India. Chem. Soc. 62, 377 (1989)

Wolfbeis O.S. and E. Ziegler : Z. Naturforrch.,31, 514 (1976)

Mazzei M, G. Roma and A. Ermile: J. Heterocycl. Chem.15, 605 (1978)
Buggli K., J.A.Donnely and L.Maher: Chem. Ind.  (London)88 (1973)
Dike S.Y. and J.R Merchant : Tetrahedron Lett, 30, 67 (1978)

Mertinez R.E Cortes, R.A Tascano and L.J. Aefano:J.Heterocycl. Chem. 27,
1273 (1990)

Mertinez R.E Cortes, R.A TascanoL.J. Aefano. And J.G.avila: J. Heterocycl.
Chem.28, 589, (1991)

Khan S.A. S.S Zuberi and K.M. Shamsudin :Indian.J.Chem. Sect. B. 22, 818
(1983)

Ahluwalia V.K. V.K. Adhikari and R.P Singh: Synt. Commun., 15 (B)
1191(1985)

Appendino, G. Cravotto, G.M Nano,G.Patmisano and RibolleanJ. , C.
and R. Annunziate, : Helv. Chim. Acta, 76,1194 (1993)

Ribollean J., C. Desschamps-Vallet, D. Mocho and C. Mentazer: Bull. Soc.
Chim. Fr. 3138 (1970)

Mauli V.P.C. Y.D Reddy AndV.V.Somayajalu: Tetrahedron, 39, 2277
(1983)

Cervello, M. Gil, P. de March ,J. marquet, M. Moreno manas, J.L.Roca And
F. sanchez-ferrando: Tetrahedron43, 2381 (1987)

Eckstein M. and H.Pezdro: Acta. Pol. Pharma. 45, 9, (1988)

TeLapatra, S.K, R. charabati, P.K. MukhoPadhayay, P.K. Das and JR.
Merchant, : Heterocycl, 22, 519 (1984)

Dike S.Y. and J.R. Merchant: Bull. Chem. Soc. Jpn51, 2145, (1978)
Bush And W.F. Trager : J. Pharm. Sci. 72, 830 (1983)
Joshi and J.L. Bose: Indian. J. Technol.10, 461, (1972)

IJSER © 2016
http://www.ijser.or


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 7, Issue 12, December-2016 736
ISSN 2229-5518

76. Ivanov, 1.Manolov and L.A. Alexandrova: Arch. Pharm. (weinhein)330,521,
(1990)

77. Hutchinson W. and J.A. Tomlison : Tetrahedron Lett., 5027 (1968)

78. Dholakia V.N and J.A Trivedi: J. Indian. Chem. Soc. 48, 38, (1971)

79. Shah R. And K.N. Trivedi; J. Indian. Chem. Soc.52, 224 (1975)

80. Shah R.R and K.N Trivedi: J. Indian. Chem. Soc.56, 995 (1979)

81. Soman, S.S. and K.N. Trivedi: Indian. J. Chem.,SectB 33, 1075 (1994)
82. L.P.McCloskey and L.L.Replogle. Am.J.Enol.Vitie25,194 (1974)

IJSER © 2016
http://www.ijser.or


http://www.ijser.org/



