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Abstract : The efficacy of anovel class of compounds
bearing a coumarin entity, N-(7-dimethylamino-4-
methyl-3 coumarinyl) maleimide on bioproduction
of citric acid by Aspergillus niger NCIM-705,
Aspergillus carbonarius NCIM 790, Aspergillus saitoi
NCIM -796, Aspergillus usumii NCIM - 774 and
Aspergillus wentii NCIM -726 has been targeted. It
has been observed that the fungal strain Aspergillus
niger NCIM-705 has been found most potential and
effective for the citric acid fermentation process. It
has been found that the coumarin, i.e., N-(7-
dimethylamino-4-methyl-3 coumarinyl) maleimide
at molar concentration, i.e., 8.0 x 10°M has
stimulatory effect on production of citric acid by
Aspergillus niger NCIM-705 and enhances the yield
of citric acid to an extent of 6.606% higher in
comparison to control fermentor flasks, i.e., 7.659 g/
100 ml under the optimized conditions, viz. 27°C
temperature, 2.1 pH, 11 days of incubation period with
22% (w/v) molasses solution.

(Keywords: Citric acid fermentation process,
N-(7-dimethylamino-4-methyl-3 coumarinyl)
maleimide and Aspergillus niger NCIM-705)

Introduction

Coumarin is an organic compound that
has two six-membered rings fused together, with
one of the rings being a benzene ring and the other
containing an alkene functionality and an ester
functional group.

Certain substances effect the growth and
activity quite miraculously'”. In earlier literature

these were referred to as hormones®*'2. Hormone
is a Greek word derived from hormao which
means to urge on or to stimulate'*?°. For hormones
of plants the term phytochrome has been given.
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 other cell wherein extremely small
quantities influence developmental process.>”*

Thus, from the above brief review it is
evident that coumarin are required for
exploitation specially for citric acid fermentation
and in view of this the authoresses have studied
the influence of N-(7-dimethylamino-4-
methyl-3-coumarinyl)maleimide on citric acid
production by  Aspergillus niger NCIM-705

Experimental

The influence of N-(7-dimethylamino-
4-methyl-3-coumarinyl)maleimide on citric
acid production by novel Aspergillus niger
NCIM-705 isolate.

The composition of the production
medium for citric acid production by novel
Aspergillus niger NCIM-705 isolate has been
prepared as follows :
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Table - 1
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exposed to N-(7-Dimethylamino-4-methyl-3 coumarinyl) maleimide

Concentration Incubation Yield of citric Molasses* % difference
of coumarin Period in days | acid* in g/100 ml left of citric acid
used Unfermented increased
Ax10°M in g/100 ml after 11 days
Control 9 5.720 3.710 -
(-) Coumarin 11 7.659 2.090 -
13 6.985 1.886 -
1.0x10°M 9 5.822 3.680 -
(+) Coumarin 11 7.797 2.051 +1.801
13 7.110 1.828 -
2.0x10°M 9 5.851 3.620 -
(+) Coumarin 11 7.836 2.001 +2.3151
13 7.145 1.796 -
3.0x10°M 9 5914 3.593 -
(+) Coumarin 11 7.920 1.986 +3.407
13 7.222 1.782 -
4.0x10°M 9 5.960 3.561 -
(+) Coumarin 11 7.982 1.956 +4.217
13 7.278 1.721 -
5.0x10°M 9 5.994 3.499 -
(+) Coumarin 11 8.028 1.901 +4.817
13 7.320 1.690 -
6.0x10°M 9 6.017 3.415 -
(+) Coumarin 11 8.112 1.873 +5914
13 7.348 1.610 -
7.0x10°M 9 6.051 3.371 -
(+) Coumarin 11 8.058 1.801 +5.209
13 7.390 1.573 -
8.0x10°M** 9 6.097 3.319 -
(+) Coumarin 11 8.165%** 1.780 +6.606
13 7.446 1.535 -
9.0x10"°M 9 5.960 3.391 -
(+) Coumarin 11 7.982 1.840 +4.217
13 7.278 1.583 -
10.0x10°M 9 5.868 3.425 -
(+) Coumarin 11 7.859 1.895 +2.611
13 7.166 1.625 -

* Each value represents mean of three trials ** Optimum concentration of coumarin used
**% Optimum yield of citric acid (+) values indicate % increase in the yield of citric acid after 11
days. Experimental deviation () 1.5-3%
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Molasses : 22% (w/v) NH,NO, :  0.45%
KH_PO, : 0.45%, MgSO,.7H,0: 0.45%
pH:2.1

The pH of the production medium was
adjusted to 2.1 by adding requisite amount of
KCI-HCI buffer solution, and this pH was also
ascertained by a pH meter.

The above composition medium
represents volume of a fermentor flask, i.e.,
"100ml" citric acid production by novel
Aspergillus niger NCIM-705 isolate

Now, the same production medium for
citric acid production by novel Aspergillus niger
NCIM-705 isolate 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 N-(7-
dimethylamino-4-methyl-3-coumarinyl)
maleimide was prepared and from the above
coumarin 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 coumarin.

Now, the total volume in each fermentor
flasks was made upto 100 ml by adding requisite
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