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Abstract : Itaconic acid (IA) is a well-known bio-
based monounsaturated organic acid (C;H,0,), with a
white color and crystalline structure. It is widely used
in the agro-based, plastics, textile, paint and
pharmaceutical sectors, owing to its flexible structure,
due to the presence of functional groups with covalent
double bonds. IA is an alternative to the petrochemicals
acrylic and methacrylic acids. Commercial
manufacturing of [A using Aspergillus terreus is more
economically effective and feasible, and the
Department of Energy of the United States added 1A
under the “top 12” organic chemicals in 2004. This
review provides an overview on the synthesis of IA
and improvement of its yield by mutagenesis and
metabolic engineering of Aspergillus and other fungal
strains, along with its wide applications for food,
pharmaceutical and textile purposes. Itaconic acid is
mainly used in the plastic and paint industry. It is an
unsaturated dicarbonic acid, and can readily be
incorporated into polymers and used at a concentration
of 1-5% (w/w) as a comonomer in polymers. The
efficacy of 6,8-difluoro-7-hydroxy-4-methyl coumarin
was studied on itaconic acid production by
Aspergillus terreus PK-222. It has been found that the
coumarins under trial has stimulatory effect and has
enhanced the yield of itaconic acid to an extent of
6.628% in comparison to control.

(Keywords: Itaconic acid, coumarins and
Aspergillus terreus PK-222)

Introduction

With a renewed interest in sustainable
development, the chemical industry is making
many efforts to replace petrochemical-based
monomers with natural ones. Itaconic acid (2-
methylidenebutanedioic acid) (IA) is one of the

more valuable organic acids and is an important
platform of chemical compounds. IA is a
crystalline, white color, unsaturated dicarboxylic
acid with a methylene group connected to one
carboxyl group generated by microorganisms and
has industrial importance as a precursor of
polymers and chemicals!. Citraconic and
mesaconic acids are isomeric with IA and can be
substituted with acrylic or methacrylic acid. At
moderate temperatures, IA can sustain acidic,
neutral and slightly basic conditions®*. The US
Department of Energy in 2004 considered IA an
added-value product from biomass, utilized as a
precursor of polymers and chemical
intermediates. These include synthetic fibers,
resins, paints, acrylic plastics, acrylate latexes,
super-absorbent materials, anti-scaling agents,
styrene, 2-methyl-1,4-butanediol and 3-
methyltetrahydrofuran®>.

Itaconic acid is an organic acid that is
used as a platform chemical for the production
of various value added chemicals such as poly-
itaconic acid, resins biofuel components, ionomer
cements etc. Itaconic acid and its derivatives have
wide applications in the textile, chemical and
pharmaceutical industries. Recent trends in
itaconic acid research summarized in this paper
indicate that itaconic acid can be produced cost
effectively from sustainable raw materials and
have the potential to replace petro-based
chemicals in various applications. Itaconic acid,
or methylenesuccinic acid, is an organic
compound. Itaconic acid is a white crystalline
powder. Itaconic acid is a naturally occurring
compound, non-toxic, and readily biodegradable.
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The name itaconic was devised as an anagram of
aconitic.

The variety of physiological effects of
natural coumarins is extensive. More than 500
coumarins exist in nature, although only a few are
usefully found in any particular plant family®®.
Numerous physiological effect of coumarins are
known but clear functions of these compounds
generally remains to be unknown'”%. Literature
survey reveals that a very few work has been done
on efficacy of coumarins on fermentation especially
itaconic acid fermentation**?%, Therefore, the authore
has employed some coumarins on itaconic acid
production by Aspergillus terreus - PK-222

Experimental

The influence of 6,8-difluoro-7-
hydroxy-4-methyl coumarin on itaconic acid
production by Aspergillus terreus PK-222. The
composition of the production medium for
itaconic acid production by Aspergillus terreus
PK-222 has been prepared as follows :

Glucose : 20.0 g ; MgSO,.7H,0:0.25 g;
NH,NO, :0.80 g ; KCI: 0.05 g ; NaCl :0.05¢g ;
KH,PO,:0.25¢g;pH :2.2.

The pH of the production medium was
adjusted to 2.2 by adding requisite amount of
NH,OH buffer solution. The production medium
was sterilized in an autoclave maintained at 15
Ibs steam pressure for about 15 minutes and
cooled to room temperature.

The above composition medium
represents volume of a fermentor flask, i.e.,
"100mL" production medium for itaconic acid
production by Aspergillus terreus PK-222 Now,
the same production medium for itaconic acid
production by Aspergillus terreus PK-222 was
prepared for 99-fermentor flask, i.e; each
contained '100mL' of production medium.

The above 99-fermentor flasks were
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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/100 solution of 6,8-difluoro-
7-hydroxy-4-methyl coumarin 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
amount of distilled water. Thus, the molar
concentration of  6,8-difluoro-7-hydroxy-4-
methyl coumarin in 15,20, 314 4t 5th Gt 7t g
9t and 10™ subsets were approximately as given
below :

Ax10*M i.e., 1.0x10*M : 2.0x10*M, 3.0x10-
‘M, 4.0x10*M,5.0x10“M, 6.0x10*M, 7.0x10"
‘M, 8.0 x 10*M, 9.0x10*M and 10.0x 10*M.

A = amount of chemical coumarin, i.e., 1.0 ml to
10 ml, x = Molarity of the coumarin soln.

The above fermentor flasks were then
sterilized, cooled inoculated, incubated and
analysed after 7, 8 and 9 days for itaconic acid
formed® by A. terreus PK-222

Results and Discussion

The data recorded in the table-1 shows
the influence of 6,8-difluoro-7-hydroxy-4-
methyl coumarin on itaconic acid production
by Aspergillus terreus PK-222. The results show
that the compound 6,8-difluoro-7-hydroxy-4-
methyl coumarin is not much benificial and
encouraging for the itaconic acid production by
Aspergillus terreus PK-222 and thus causes slight
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6,8-difluoro-7-hydroxy-4-methyl coumarin

Table - 1
Facile biotic production of itaconic acid exposed to
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Concentration

*Yield of itaconic acidin g/100mL

of coumarin used

% Difference in the
yield of Itaconic acid

7 days 8 days 9 days after 8days
Control — coumarin 2.473 4.526 3.971 -
1.0x10*M 2.508 4.588 4.021 (+) 1.369
20x10*M 2.565 4.695 4.118 (+)3.733
3.0x10*M 2.572 4.708 4.129 (+) 4.021
40x10*M 2.579 4.725 4.142 (+)4.396
5.0 x 104 M** 2.634 4.826%** 4.228 (+) 6.628
6.0x 10*M 2.608 4.710 4.057 (+) 4.065
7.0x10* M 2.598 4.680 4.045 (+) 3.402
8.0x10*M 2.550 4.590 4.075 (+)1.414

* Mean of three observations,

** Optimum concentration of coumarin

**% Optimum yield of itaconic acid, (+)ve values indicate % increase in the yield of itaconic acid
Experimental deviation (+) 1.5% to 3.5% **** Insignificant value

enhancement in the production of itaconic acid
exposed to coumarin concentrations from 1.0 x 10
410 10.0x 10* M.

The maximum yield of Ttaconic acid was
found to be at 5.0 x 10* M concentration of 6,8-
difluoro-7-hydroxy-4-methyl coumarin, i.e.,
4.826g/100 mL in 8 days of optimum incubation
period which is 6.628% higher in comparison to
control fermentor flasks, i.e., 4.526g/ 100 mL in
the same set of experimental parameters.

It has been noticed that the presence of
above coumarin compound, i.e., 6,8-difluoro-7-
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