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ABSTRACT

In the present investigation soil samples wereextdid from Mallipattinum, Thanjavur (Dt). Differegpecies of
fungi were isolated from soil sample. Among theswif Aspergillus flavus were dominantly presensail. The
itaconic acid activity was measured at different aht different temperature using Aspergillus flavtsvas found
to be maximum at pH 4 and temperature at 40°C ipeAgillus flavus. Itaconic acid is mainly used fiiffening

agents made from poly itaconic acid , synthesiaafel biodegradable hydrophilic polymers from itamoacid

derivatives. Itaconic acid is also used in emulspaints where it improves adhesion of the polyniieforms

copolymers with its esters and other monomers, twaiie used in the paper industry for wall paper atler paper
products. It is also used in the production of esilies.
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INTRODUCTION

Marine derived fungi are rich sources of bioactteenpounds. The marine invertebrates has led tdidwavery of
many bioactive compounds. In our experience thesgifcould grow rapidly in salt containing mediadwater) but
most of them hardly grow in media without salt deppents and sometimes those that do grow in nanesaiedia
change their morphology when cultured under suctiitions (Parvatkaet al.,2010).

Fungi produce a variety of lipids including fattgids in free or esterified form (e.g.,) glyceridgetospholipids,
glycolipids, sterol esters sphingolipids or simpkters as well as other lipids (e.g.,) free stesikrol glycosides
and hydrocarbons (Loset al.,1996).

Itaconic acid (Al) is a promising organic acididta white crystalline unsaturated dicarbonic aniadvhich one
carboxyl group is conjugated to the methylene grd@ips used worldwide in the industrial synthesfgesins such
as polyesters, plastics and artificial glass antthénpreparation of bioactive compounds in thecadire, pharmacy
and medicine sectors. There is continued interestelveloping biological methods to produce compsuwith
double bonds that are suitable for the manufaaéinearious polymers. IA also provides possibilities selective
enzymatic transformations to create useful polyfiomal building blocks (Okabet al.,2009).

The biosynthesis of organic acids in filamentousgfuhas been extensively studied. Hence fungi tliese of the
genusAspergillusare often used for industrial production of orgasiads such as itaconic acid (methylene succinic
acid). However, the biosynthetic pathway of rekelyvsimple and commercially important compound &tés not
been unequivocally established (Mattey, 1992). ptesent study was itaconic acid were producéspergillus
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flavus to examine the effectiveness of fungi as potemtl dource in production medium and optimization of
parameter for itaconic acid production.

MATERIALS AND METHODS

Sample Collection
The soil samplevas collected from Mallipattinam Thanjavur (Dt).

Isolation of fungi

1gm of soil sample were mixed 10ml of sterile disti water and marked as 1€@rom 10° dilution. 1ml was pipette
out and mixed with 9ml of distilled water and matkas 16 from 10*dilution. 0.1ml was pipette out and poured on
PDA (Potato Dextrose Agar) medium plate. The PDAlimm® was prepared. To avoid the bacterial contatizina
streptomycin antibiotic was added to the steriledimm. The medium was poured into the sterile pistiidor the
dilution of 10° to 194. 0.1ml of samples inoculated into each plate ameklspreaded over with L-rod. The plate
were incubated at 28 for 3 days and considered as mother culture.

Identification of fungus by using lactophenol cotta blue staining

Lactophenol cotton blue stains the fungal cytoplas provides a light blue background against wthehwalls of
hyphae can readily be seen. It contained four @aesits phenol. Which serve as fungicide, Lactidawhich act
as clearing agent; cotton blue; which stains thieptgsm of the fungus; and glycerin which givesmipermanant
slide preparation. A loopful of culture was plaagdthe clean glass slide containing few drops ablahenol cotton
blue stain. Mix gently with sterile needle. A cleeoverslip was placed over the stain care was tékexvoid the
formation of gas bubbles. The slide was observateuthe microscope (400x) and the image was phapbgd.
The identification has been done by referring thadard manual Ainswortét al., 1973.

Screening for Itaconic Acid

Initial screening for organic acid production undérogen-limited growth conditions was carriedaimedium with
the following composition (g/l): Glucose or glyceB9, (NH,),SO, 0.5g, KHPO, 1.7, NAHPCG, 12, MgSQ.7H,O
1.4, CaC} 0.02, ZnSQ7H,O 0.02, FeSQ7H,O 0.05, MnSQ.H,O 0.02, thiamine hydrochloride 0.006, yeast
extract 0.5, initial pH was 6.0 and sterile bromesel purple (32 mg/L) was added post autoclawve @d indicator.
The clear zone was observed.

Itaconic Acid Production in Aspergillus flavus
Czapek Dox medium is used for fermentation procéb& composition of the Czapek Dox medium used for
g/1000ml (weight/volume) is,

> Sucrose 2.25g was dissolved in 75ml distilled water

> Sodium nitrate : 0.15g
> Magnesium sulphate : 0.037¢g
> Potassium chloride : 0.037g
> Ferrous sulphate : 0.007¢g
> Dipotassium hydrogen phosphate : 0.07g
> Distilled water : 75ml

Itaconic Acid Production

The fermentation medium was prepared. After medinas inoculated withAspergillus flavus a suspension
containing 16 cell/ml.Cultures were grown with 100ml Erlen Meyask with 25ml of medium in a rotated shaker
(150 rpm) at 30°C. After mycelial growth in fermatibn extracellular enzyme were extracted by wagkinimes
with 100ml of 60mM sodium phosphate buffer pH 6eTdombined extract was filtered assayed of enz\atieity.

Optimization of pH for itaconic acid activity

The activity of itaconic acid was evaluated ateatiéint pH values such as 2,3,4,5 and 6 under assaljtion. The
fermentation media prepared from each pH. The qdai pH was adjusted to 2,3,4,5 and 6 by using\LHCI /

1.0 NaOH. Then the flask was autoclaved at 121%I§$/15 min). After the sterilization, the flaskasvinoculated
with 0.2ml 2% fungus spore suspension. The flaskliated for room temperature at 160 rpm, 30°C fdays.
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Optimization of Temperature for Itaconic Acid

To determine the effect of temperature on itacauid, the reaction was carried out at differentgeratures such
as 30°C, 40°C, 50°C, 60°C and 70°C. The 30°C flagére inhubated at room temperature, 40°C, 500€_ @&nd
70°C flask were incubated in shacking incubatol. thAt flasks were incubation for 7days. The absucbais
measured at 530nm.

Assay of Itaconic acid

Estimations were conveniently carried out by mddiythe permanganate method of Dickman (1952). Wsa\a
has a range of 0 to 200g of itaconic acid. Stodlitems were prepared as follows: Metaphosphorid pellets (8.5
gm.) were dissolved in 20 ml. of mater; the filgtiolution could be kept 3 to 4 days. Potassiurmpaganate, 5
ml. of 0.1 N solution, was diluted to 100 ml. imnegely before use. A standard solution of 1 gmpwfe itaconic
acid in 1 liter was diluted 1: 10 before use. 0l3ahmetaphosphoric acid was added the solutidretassayed, and
the volume made up to 5 ml. in a Klett tube. Theeguwere chilled in ice for 10 minutes, and, whkii# in the ice
bath, 2 ml. of potassium permanganate solutioma@tn temperature) were added. The tubes were reinfoem
the ice bath, shaken to mix the contents, andljimdllowed to stand in the dark at room temperafarel0 minutes.
The optical density was determined immediatelyaloimeter with the 540 nm.

Estimation of Protein

Protein concentrations were determined accordingotery’s Method (1951). TdPipette out 1ml of the working
standard solution into a series of test tube. Ripmit 0.1ml of the enzyme extract in to two ottest tubes. Made
up the volume to 1ml in all the test tubes. Smkedgent C was added to each tube. Mixed well doded to
stand for 10min. Then 0.5ml of reagent D was adtiiged well and incubated at room temperature edhark for
30min. After 30min, the blue colour was developgdD values were taken at 660nm. Plotted and stdnglaph
was the amount of itaconic acid calculated.

RESULTS AND DISCUSSION

In the presnt study, isolation and identificatiaf fungi from marine soil. The isolated fungi suabAspergillus
sparsusi, A. janthinellum, A.ochraceous, A. flaand A. terreus Aspergillus flavuswere dominantly presented in
marine soil sample. So it was selected for furtbteidy. The results on th&spergillus flavuswvas tested for
production of itaconic acid. Itaconic acid prodastand activity was measured by culturing the fung

Screening for itaconic acid activity

The result on théspergillus flavusvas tested for production of itaconic acid. Itsiccacid production and activity
was measured by culturing the fungi. Initial soiag for organic acid under nitrogen limited growabnditions
was carried out in a medium. The medium after lation sterile bromocersor purple added. The cteae was
formed. The previous study was designed to quaatify compare the production of itaconic acid fréma four
selected microbial fungal species vi&., niger, A. terreus, AnidulansandA. flavusunder different physiological
conditions using various sources. The influenceasious factors which are affecting the productiditaconic acid
optimizing these factors to obtain maximum produttiMeenaet al.,2011).

Optimization of pH

Effect of different physicochemical parameters lieenperature and pH. In general the itaconic acid Wwest
produced by fungal species. The fermentation mediith adjusted pH of 2, 3, 4, 5 and 6 were usedtler
determining the influence of pH on itaconic acidguction byAspergillus flavus The observed results in the
present study are the optimum pH was found to Beetresults given in table-1 & fig-1.

Meenaet al, (2011) reported thah.niger and A. terreuswere known to be the best species for itaconid aci
production among the different fungal species stdiHowever there was no comprehensive study g lstest
technologies for increasing the productivity atusttial level and it was not properly establishd; keeping this

in view, the present study was designed for studyircreasing the production of itaocnic acid fekesihat
commercial level and an attempt has been madetimiap the different physico-chemical parametergined for
obtaining the maximum production of itaconic acsiing selectedspergillusspecies.
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Optimization of temperature

The external temperature shows a significant effcthe cell growth metabolism and there by the petdn of
itaconic acid. Theéspergillus flavu were found to grow in the range,30, 50, 60, 70. ThAspergillus flavus
were used to produced itaocracid at different temperatures mentioned abowkpaaduction of itaconic acid wi
observed with all the temperatures studied. A maxn production 08.766g/It. itaconic acid was obtained wi

Aspergilluys flavus The production of itaconic acid wfound to increase with temperature upto 4 (Table-
2&Fig-2)..

Estimation of protein in different pH and temperature of itaconic acid production ol Aspergillus flavus .
The high amount of protein produced Aspergillus flavusn all pH values and temperat (Table-3,4;Fig-3,4).

Table-1 Effect of pH for itaconic acid production in Aspergillus flavus

S.No | pH | Itaconic acid activity activity(IU/ml)
Aspergillus flavus
1. 2 0.23¢
2. 3 0.485
3. 4 1.879
4. 5 0.643
5 6 0.781

Fig-1 Effect of pH for itaconic acid production in Aspergillus flavus

0.5 H Aspergillus flavus

Itaconic acid IU/ml
[

Fig-2 Effect of temperature for itaconic acid productionin Aspergillus flavus
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05 - W Aspergillus flavus

Itaconic acid activity IU/ml
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Temperature °C
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Table-2 Effect of temperature for itaconic acid productian in Aspergillus flavus

S.Nc | Temperature(°C) | Itaconic acid activity (IU/ml)
Aspergillus flavus
1. 30 0.456
2. 40 1.766
3. 50 0.379
4. 60 0.633
5 70 0.560

Table-3 Estimation of protein in different pH

S.No | pH | Protein activity (IU/ml)
Aspergillusflavus
1. 2 0.574
2. 3 0.45:
3. 4 0.93¢
4. 5 0.675
5. 6 0.567

Fig-3 Estimation of protein in different pH

0.8
0.6

0.4
0.2 m Aspergillus flavus

Protein activity IU/ml

Table-4 Estimation of protein in different Temperatures (°C)

S.No | Temperature("C) | Protein activity (IU/ml)
Aspergillus flavus
1. 30 0.324
2. 40 0.322
3. 50 0.154
4. 60 0.250
5. 70 0.21C

Fig-4 Estimation of protein in different Temperatures (°C)
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CONCLUSION

In these study concluded that, to date very litdeearch has been directed at the improvementodritc acid
production. In contrast there has been a largayareh effort directed at itaconic acid productimfeed the market
for biodegradable plastic. Binding material crydicid emulsion which contains itaconic acid is anedlent non-
intertexture fiber products binding material; thedking agent which contains itaconic acid and piolyl chloride
monomer also is excellent binding agent for paperaelluloid.
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