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Abstract : The efficacy of 3-aminocoumarin on bioenergetic transformation of
molasses pollutant to ethanol by Saccharomyces cerevisiae NCIM- 2086 has
been assessed. It has been found that the coumarin i.e 3-aminocoumarin under
trial 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 9.10652% higher in comparison to control fermentor
flasks i.e, 6.35ml/100ml in 46 hours of optimum incubation period 4.8 pH
and 32°C temperature with 16% (W/V) molasses solution
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Introduction

Coumarin is a phytochemical with a vanilla like flavour. coumarin is a oxygen
heterocycle. Coumarin can occur either free or combined with the sugar
glucose( coumarin glycoside).

Coumarins are a group of important natural compounds, and have been
found to have multi- biological activities such as anti- HIV, anti-tumor, anti-
hypertension, anti-arrhythmia, anti-osteoporosis, pain relief, preventing
asthma and antisepsis. Natural products like esculetin, fraxetin, daphnetin and
other related coumarin derivatives are recognised as inhibitors not only of the
lipoxygenase and cycloxygenase enzymic system, but also of the neutrophil-
dependent superoxide anion generation. Such derivatives also possess anti-

inflammatory as well as antioxidant activities.
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Coumarins, an old class of compounds, are naturally occurring
benzopyrene derivatives. A lot of coumarins have been identified from natural
sources, especially green plants. The pharmacological and biochemical
properties and therapeutic applications of simple coumarins depend upon the
pattern of substitution. Coumarins have attracted intense interest in recent
years because of their diverse pharmacological properties. Among these
properties, their cytotoxic effects were most extensively examined. In this
review, their broad range of effects on the tumors as shown by various in vitro
and in vivo experiments and clinical studies are discussed. Hence, these
cytotoxic coumarins represent an exploitable source of new anticancer
agents, which might also help addressing side-toxicity and resistance
phenomenan . These natural compounds have served as valuable leads for
further design and synthesis of more active analogoues. In this review, plant
derived coumarins and their synthetic analogues were  systematically
evaluated based on their plant origin, structureactivity relationship and
anticancer efficacy. Owing the their diverse effects and inconclusive results
from different in vitro studies, the mechanism of their action is not yet fully
understood and correlation of effects with chemical structures is not conclusive
at the moment. It is the objective of this communication to summarize
experimental data for different coumarins, used as cytotoxic agents, because
promising data have been reported for a series of these agents. Yet, the result
form different coumarins with various tumor lines are contradictory in part.We
therefore conclude that there is still a long way to go until we know which
cytotoxic agent will clinically be suitable for what tumor entity for treatment.
Their ability to bind metal ions represents an additional means of modulating
their Pharmacological responses .

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

studied by many workers!-31,
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Literature survey reveals that a few work has been done on efficiency of
coumarins on alcoholic fermentation. Therefore, the authors have employed,
3-aminocoumarin for biosynthesis of alcohol by submerged fermentation

technique by Saccharomyces cerevisiae NCIM- 2086.

EXPERIMENTAL

The influence of 3-aminocoumarin 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. Saccharomyces cerevisiae NCIM- 2086 is

prepared as follows :

Molasses : 16 % (w/v)
Malt-Extract : 1.25%
Yeast-Extract : 1.25%

Peptone : 1.25%

Distilled water : To make up 100 ml
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.

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.
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Now, M/1000 solution of 3-aminocoumarin 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 coumarin. The total volume in each fermentor-flask was made

upto '100 ml' by adding requisite amount of distilled water.

Thus, the concentration of 3-aminocoumarin in first, second, third, fourth,
fifth, sixth, seventh, eighth, ninth and tenth subsets were approximately as
given below :

A x 107XM,

1.0 x 10" M,

2.0 x 109 M,

3.0 x 109 M,

4.0 x 102 M,

5.0 x 102 M,

6.0 x 10-9 M, Where, A= amount of coumarins in ml, ie;

7.0 x 109 M, from1.0 ml to 10.0 ml.

8.0 x 10-9 M, x = molarity of the solution.

9.0 x 10 M, and

10.0 x 10O M respectively.

The fermentor-flasks were then steam sterilized, cooled, inoculated,
incubated at 32°C and analysed colorimetrically32 after 40, 46, and 50 hours for

ethanol 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 3-aminocoumarin

Concentration |Incubation |Yield of | Molasses % Difference

Of coumarin Period in | ethanol* Sugars* left | in yield of

Used A X 10* M | hours in ml/100 | unfermented | ethanol in
ml in g/100 ml comparison

to control

Control 46 5.82 2.31631

(-) Coumarin

1.0 x10-°M 46 5.92 2.21627 +1.71821

(+) Coumarin

2.0 x10-°M 46 5.99 2.14634 + 2.92096

(+) Coumarin

3.0 x10-°M 46 6.10 2.03638 + 4.81099

(+) Coumarin

4.0 x10-°M 46 6.20 1.93628 + 6.52920

(+) Coumarin

5.0 x10-SM 46 6.35%** 1.78630 +9.10652

(+) Coumarin

6.0 x10-5M 46 6.22 1.91633 + 6.87285

(+) Coumarin

7.0 x10-5M 46 6.03 2.10629 + 3.60824

(+) Coumarin

8.0 x10-5M 46 5.93 2.20636 +1.89003

(+) Coumarin

9.0 x10-5M 46 e

(+) Coumarin

10.0 x10-5M 46 b

(+) Coumarin

* Each value represents mean of three trials.

** Optimum concentration of the chemical coumarin used.

*** Optimum yield of ethanol in 46 hours.

**** Insignificant Value

(+)Values indicate % increase in the yield of ethanol in comparison to control.
Experimental deviation (+) 1.5-3%.

JETIR1908C45 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 365


http://www.jetir.org/

© 2019 JETIR June 2019, Volume 6, Issue 6 www.jetir.org (ISSN-2349-5162)

RESULTS AND DISCUSSION

3-Aminocoumarin

- NH2

O "0

The data recorded in the table-1 shows that 3-aminocoumarin has also
stimulatory effect on bioenergetic transformation of molasses pollutant to

ethanol by Saccharomyces cerevisiae NCIM- 2086

The data (table-1) reveals that the coumarin, i.e., 3-
aminocoumarin stimulates the bioenergetic transformation of molasses
pollutant to ethanol by Saccharomyces cerevisiae NCIM-2086 enhances the
yield of ethanol upto its (3-aminocoumarin) concentrations from 1.0 x 10-5 M
to 8.0 x 109 M in two phases :

In the first phase, ie; from 1.0 x 102 M to 5.0 x 10O M the effect of 3-
aminocoumarin on the productivity (the yield) of ethanol was gradually in
increasing order and achieves its best function at 5.0 x 10-° M where
maximum yield of ethanol, i.e; 6.35ml/100 ml is obtained in 46 hours of
optimum incubation period which is 9.10652% higher in comparison to control
fermentor flasks (5.82 ml/100 ml).

In the second phase of coumarins effect the molar concentrations, ie; from
6.0 x 102 M to 8.0 x 10-9 M the production of ethanol has been enhanced but
the order of ethanol productivity is found reversed in respect to increasing molar
concentrations of 3-aminocoumarin . However, the ethanol formation by the
yeast  Saccharomyces cerevisiae NCIM-2086 under the influence of each

concentration of 3-aminocoumarin used has been stimulating and the yield of
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ethanol has been found greater than that obtained in the control fermentor
flasks. In three phases the order of productivity and % of ethanol formed after

46 hrs is as under :

Concentration of 3-aminocoumarin
from 1.0 x 1005 M to 5.0 x 105 M .
Productivity of ethanol: 1.71821%, 2.92096%, 4.81099%, 6.52920% and
9.10652%.
Concentration of 3-aminocoumarin
from 6.0 x 1005 M to 8 x 10-S M .
Productivity of ethanol : 6.87285%, 3.60824% and 1.89003%.
Concentration of 3-aminocoumarin
from 9.0 x 10-5 M to 10 x 105 M .
Productivity of ethanol : insignificant values
Thus, it is concluded that 3-aminocoumarin at lower concentrations is
found stimulatory and at higher concentrations it is deterioratory for the

ethanol formation by the yeast Saccharomyces cerevisiae NCIM-2086.
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