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ABSTRACT

Maximum antibiotics are produced by filamentousroyarganisms like, actinobacteria, fungi. In thimdy totally
15 fungi isolates were isolated from soil samptarfrWestern Ghats forest. Out of 15 isolates 6 r$rgiroduce
pigment and identified upto genus level. The stidiF5 showed best activity among other strains asgfatest
pathogens. The pigment production from MF5 straas produced by solid state fermentation and pidmers
extracted by ethyl acetate. The extracted crudenpig compound was purified by thin layer chromaapgy and
active spot was identified by bioautography. Thaimmum inhibitory concentration of purified compalmwas
12.5ug/ml for Bacillus subtilis
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INTRODUCTION

There is worldwide interest in process developnienthe production of pigments from natural sourdeg to a
serious safety problem with many artificial syntbelorants, which have widely been used in foofistosmetic
and pharmaceutical manufacturing processes [1]. dhgninave traditionally preferred natural sourceada colors
to food, clothing, cosmetics and medicines. The fawd interest in human safety and environmerdakervation
has kindled fresh enthusiasm for natural source®lofrs. Microbes have advantages of versatility productivity
over higher forms of life in the industrial-scal®guction of natural pigments and dyes. Microlpigiments have
two meaningful advantages over artificial and iramig colors. One relates to fermentation, whicarisnherently
faster and more productive production comparedny @her chemical process. The other enduringhgtheof
microbes is their relatively large and easily maiaped strands of genes. [2].

Many fungi have been reported to produce non-cacitiepigments but only a few of those have beeroegd as
possible food colorants [3]. Soil provides a hegerteous and complex environment for all soil intaaits. Soil is
also known to harbor different microorganisms idahg diverse group of fungi. Western Ghats are icemed as
one of the hot spot locations for biodiversity indihg microbial diversity. Hence the soils from Wéea Ghats can
be a source of fungi of industrial importance [Bhe vast microbial biodiversity of the Western Ghiat yet to be
exploited so that the indigenous soils can be sewdor the isolation of other novel fungi with tability of
production of some other important enzymes, artiitand other bioactive compounds.

Recently, among the microorganisms, filamentousuigms like actinobacteria, fungi have been recaghis one
of the last barely tapped resources for new biclli active secondary metabolites including antibu,
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antibacterial, antiviral, antifungal and enzymeilaiior compounds. Overall research on marine derifeengi has
lead to discovery of some 272 new natural productd 2002 and another 240 new structures from 2@ 2004,
thus, providing evidence that marine derived furgre a potential to be a rich source of pharmacalugads.

Microbes can produce a large amount of stable pigsnguch as anthraquinones, carotenoids, flavonqgidsines
and rubramines. Fungi are more ecological andestirg source of pigments, as they produce statdeiants [5].

EXPERIMENTAL SECTION

I solation of Pigment producing fungi:

The soil sample was collected from the Kalakad Muntdurai forest, Western ghats, Tamilnadu, Indid serially
diluted (upto 18dilutions) using sterile distilled water. About Ol of aliquot from 18to 1& dilutions was plated
on Sabaroud’s Dextrose (SDA) Agar. Plating was darguplicate and all the plates were incubate?83E for 14
days. Morphologically different pigment producingfal colonies were selected and maintained on SBxts [6].

Characteristics study of fungi

All the fungal isolates were inoculated into SDAtels and incubated at’28or 14 days. Growth rate, mycelial
colour and soluble pigmentation were noted. Micopsc characteristic was studied by slide cultudhtéque. The
mycelial structure was observed under light micopsc after lactophenol cotton blue staining. Micopc
characteristics recorded include mycelial structoomidia and its arrangement, sporangia, mycé#gmentation.
Results were recorded after 21 days of incubatdinthe fungal isolates were identified at genugelebased on
their cultural and microscopic characteristics [6].

Screening of antibacterial activity of pigmented fungi

Antibacterial activity of fungal isolates was stediby adopting agar plug method [7]. For the pratan of agar
plug, the fungal cultures were inoculated into SplAtes. After 14 days of incubation at’@€8the mycelial growth
was removed from the agar surface using sterilaupaAgar plugs (5 mm in diameter) which contdie tecreted
bioactive compounds was cut using sterile gel puectTest organisms used in this study incl&tiphylococcus
aureusresistant to methicillin (MRSA), extended spectrbeta lactamase (ESBL) produciiggcherichia coli,
Klebsiella pneumoniaand Pseudomonas aeruginasguspensions of test organism’s equivalent toMcbarland
standards were prepared using nutrient broth aoculated into Muller Hinton Agar (MHA) plates usirsgerile
cotton swabs. Then the agar plugs were aseptipkbed over test organisms inoculated on MHA plafese of
inhibition was measured after 24 hours of incubatio 37C. Fungal isolates which showed good antibacterial
activity in primary screening was selected for igrtinvestigation.

Production and extraction of extracellular pigment

Pigment from the fungal isolates was produced mptdg agar plate method. The fungal growth wasuteted
into each five SDA plates and incubated af@8or 14 days. Then the whole medium was cut irigzgs and
extracted using n-hexane, ethyl acetate, chlorofmthmethanol for 24 hours. The crude extracts weneentrated
at 45C. The extracted pigments were tested for furthetiss [6].

Antibacterial activity crude extracts

The antibacterial activity of extracted pigment vgasdied by paper disc diffusion methodi@@lisc concentration
[8]. Test organisms used in this study include Mt resistant StaphylococcufMRSA), Bacillus subtilis,
extended spectrum beta lactamase (ESBL) produgsuperichia coli, Klebsiella pneumoniaad Pseudomonas
aeruginosa.Suspensions of test organism’s equivalent to Ock-aand standards were prepared using nutrient
broth and inoculated into Muller Hinton Agar (MHAJlates using sterile cotton swabs. Then the pajs=r d
impregnated with pigment extract was asepticalfcetl over test organisms inoculated on MHA plaZesie of
inhibition was measured after 24 hours of inculyatib37C.

Purification of crude pigment

The number of compounds present in the crude pitgdeextract was analysed by analytical thin layer
chromatography using ready-made silica gel coatattg The crude extract was dissolved in smaluwa of
solvent and spotted at the bottom of the TLC shwatg glass capillary tube. Chromatogram was runusing
different solvent systems such as chloroform: methalichloromethane: methanol; hexane: ethyl deedad ethyl
acetate; acetone in different ratio. The separspets were observed under naked eye, under UV digtitalso by
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using iodine, anisaldehyde-sulphuric acid. Rf valwé the separated compounds were calculated bptiado
standard formula [9].

Bioautography

The bioautography procedure described by Sarav@t@nwas followed for the detection of active compd
separated in TLC. Chromatogram developed as descidbove was placed in a sterile bioassay petridigh
overlaid with 10 ml of molten nutrient agar seeddéth 0.2ml of S. aureusand incubated at 37°C for 24 hours.
Reference chromatogram was also prepared. The RE @ the inhibition zones on test chromatograms wa
compared with the Rf of reference chromatogram. ddreesponding spots that showed antibacteriaviactivere
collected and used for further studies.

MIC of partially purified compound

Preparative TLC was performed to separate the eatompound from the crude extract. The active ifsact
separated in TLC was scrapped and its minimum itdnpconcentration was determined by adoptingHoditution
method [11].

RESULTSAND DISCUSSION

I solation and identification of pigmented fungi

Fungi contain several anthraquinone compounds &pdgnts such as delphinidin, melanin and volatiigaaic
compounds (VOC's) which have been identified asrthecondary metabolites. In this present studglliyotl5
morphologically different fungal colonies were igt@d after incubation from soil samples. Out ofiddates 6
pigmented producing fungi were recovered, purifed sub cultured for further studies. Among 15gAlrcolonies
6 pigment colonies were recovered and identifiegetous level [8]. The selected six fungal colomiese identified
at generic level (Table 1).

Table 1. Identification of pigment producing fungal isolates

Strainname  Genusname  Pigment

MF2 Aspergillus sy Black
MF5 Penicillium sp. Green
MF7 Penicillium sp.  Yellow
MF1C Fusarium sg Rec
MF11 Aspergillus sp. Yellow
MF15 Aspergillus sp. Brown

Antimicrobial activity of fungal pigments

Antibacterial activity of fungal isolate was givantable 2. Only three out of 6 isolates showedbaaterial activity

in which strain MF5 showed broad spectrum actigityl strain MF2 showed inhibition agaiscillus subtilisand

E. coliand MF3 showed inhibition only agair$st aureus.The strain MF5 showed broad spectrum activity among
other strains hence it was selected as potentaihstor further studies. Antifungal producing actmycets were
isolated and screened by agar plug method [7].

Table 2. Antibacterial activity of fungal isolates by agar plug method

Strain name Test Pathogens (zone of inhibition in mm)
MRSA B.subtilis E.coli  K.pneumoniae(ESBL) P.aeruginosa
(ESBL) (ESBL)
MF2 - - - - -
MF5 12 16 13 12 12
MF7 - 18 12 14 -
MF10 - - - -
MF11 11 15 - 12
MF15 - - - -

Production and extraction of pigment from potential strain

In agar surface fermentation, strain MF5 showeddggmwth with soluble yellow pigment production 8DA
medium. Among the four different solvents testedtf@ extraction, the yellow pigment was extraataty in ethyl
acetate. The ethyl acetate extracts showed maxiextraction of pigment when compared to methandgrofiorm
and n-hexane. In general, filamentous organismiepsslid medium for their growth and metaboliteguction.
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There are many secondary metabolites and enzyregeraduced from fungi by adopting solid staterfentation
[6]. In this present study also crude extracts poed in solid state fermentation.

Antibacterial activity by disc diffusion method

Ethyl acetate extract of strain MF5 showed maximafr22 and 17 mm of zone of inhibition agaimscillus sp.,
and Staphylococcus aureusspectively. The extracts also show antibactexisivity against other test pathogens
(Table 3). The ethyl extracts showed activity aghitest pathogens; where as other solvent doeboiv sany
activity. The pigment compound was extracted byle#ttetate and activity was tested by disc diffasinethod
[12].

Table 3. Antibacterial activity of ethyl acetate extracts by disc diffusion method

Test Pathogens Zoneof inhibition in mm in diameter
MRSA 17
B. subtilis 22
E. coli (ESBL) 16
K.pneumoniadESBL) 15
P. aeruginoséESBL) 16

Purification and biautography of crude extracts

In analytical TLC, one spot were got separated froode ethyl acetate extract using methanol:n-lmitaater
(75:10:15 ratio). Bioautography showed localizetbatterial activity of an extract on the chromatg. In this
present study activity of purified compound wasedt#d by agar over lay method. The Rf value otfive spot
was 0.6 and the active spot was identified by aagybphy [9].

MIC of partially purified compound
The crude compound was purified and minimum inbityitconcentration (MIC) was tested. The MIC ofdau
compound was found to be 12.5ug/ml Bacillus subtilis.

CONCLUSION

Microorganisms from less/unexplored ecosystemshar@romising source for novel molecules. In thespnt study
antimicrobial activity was exhibited by fungi istéd from forest ecosystems. The pigment produceswh fstrain
MF3 show the promising source for bioactive metibadkolated from forest ecosystems. Finding of phesent
work evidenced that the Western Ghats ecosystevastigated in this study deserves the potentiabiactivity.
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