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ABSTRACT

Sample was collected from rhizospheric soil. Amdrig study, two bacteria and two fungi were selédier
siderophore production. The siderophore producimgamisms were identified based on cultural, morpgaal

and biochemical characteristics. Hence, the isaatelonies were confirmed as E.coli, Pseudomonasdkcence,
Rhizopus sp and Aspergillus flavus. By this stadwlysis and nature of siderophore production watermined
using these organisms. Pseudomonas fluorescens Rimizopus sp showed the maximum catechol type of
siderophore produced followed by E.coli and A.fevminimum catechol type of siderophore. Among these
Pseudomonas fluorescens and Aspergillus flavus ethdive maximum hydroxamate siderophore, followed by
Rhizopus and E.coli minimum hydroxamate type @frsjgthore produced. Whereas, the optimization ofiamedor
siderophore production maximum in bacteria when gamed with fungi. The antibacterial activity wasrfoemed

by well diffusion assay against clinical bacteriphthogens such as Streptococcus mutans, Salmatyplia,
Staphylococcus aureus and Klebsiella pneumoniagh Hrequency of antibacterial activity was obsenied
Pseudomonas fluorescens are more efficient tharuthg Aspergillus flavus. Thus we concluded thdzasphere
soil organism producing siderophore to improve thlant growth and good antibacterial activity forirdtal
pathogens.
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INTRODUCTION

Siderophores (from the Greek: iron carriers) aréndd as relatively low molecular weight, ferricnicpecific
chelating agents synthesized by bacteria, actinetegc fungi and certain algae growing under lowmigastress.
Chemically siderophores are iron binding proteirithwnolecular weight ranging from 400 - 1500 DaeTrole of
these compounds is to scavenge iron from the emviemt and to make the mineral, which is almost géwva
essential, available to the microbial cell. Sidéranes have been related to virulence mechanismsdroorganism
pathogenic to both animals and plants. In additibay have applications in clinical, agriculturaldeenvironmental
fields. At present, nearly 500 siderophores arenteg from selected microorganisms.

Siderophores are low molecular weight bio-molecslesreted by microorganisms in response to irawvatian for
acquisition of iron from insoluble forms by mindealtion and sequestration [1]. Although some sigdboves are
known to chelate other ions, their specificity amddity for iron is the most consistent feature. []derophores
produced by rhizosphere inhabitants has been studigll and it has been reported that ability to duwe
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siderophores not only improve rhizosphere coloiozadf producer strain but also play an importasierin iron
nutrition of plant [3] and antagonism against pipgihogens.

Bacteria produce four types of siderophores: hyanoete, catecholate, salicylate and carboxylate.s@he
siderophores play an important role in the extiaulee solubilization of iron from minerals or ongia substances.
Some important siderophore producing bacteria des&Escherichia coli, Salmonella, Klebsiella pneumoniae
Vibrio cholerae, Vibrio anguillarum, Aeromonas, Abacter aerogens, Enterobacter, Yersiarad Mycobacterium
species.

Fungi are the important siderophore producing naiganisms next to bacteria. Some important sidemgph
producing fungi includesAspergillus nidulans, A. versicolor, Penicillium rggogenum, P. citrinum, Mucor,
Rhizopus, Trametes versicolor, Ustilago sphaerogisaccharomyces cerivisiae, Rhodotorula minatad
Debaromyces species.

Actinomycetes are aerobic gram positive filamentoasteria with high guanine + cytosine (G+C) cohtard form
asexual spores. Mostly they are saprophytic inreatthich prefer complex substrate for their growatid able to
tolerate certain metals at high concentrations.e®ichore producing actinomycetes includetinomadura
madurae, Nocardia asteroids and Streptomyces gsis&ctinomycetes produce both hydroxymate and slaliey
types of siderophores. Few algae also reporteddasophore producers. Schizokinen, a dihydroxangte of
siderophore, produced bpnabaena spreported to facilitate iron uptak@nabaena flosaquaendAnabaena
cylindrica produce siderophores which accumulate copper.

EXPERIMENTAL SECTION

Sample collection: Rhizosphere soil sample was collected from Thirugadakkottai, Orathanadu Taluk, Thanjavur
District, Tamil Nadu and South India. The collectsdl sample was brought to the laboratory in Equblythene
bag aseptically and maintained at the laborataryuidher study.

Isolation of bacteria and fungi: 0.1 ml of serially diluted sample was taken from*10 10’ dilution and was
spreaded over the nutrient agar plates and incakat@?C for 24hrs. After incubation, bacterial coloniesres
formed and observed on the plates.

0.1 ml of serially diluted sample was taken from?1010° dilution and were spreaded over the prepared gotat
dextrose agar plate medium and the plates werdated at 28 for 2-3 days. After incubation, fungal colonies
were formed and observed on the plates [4].

Analysis of siderophore: Siderophore production was studied in standardisatee medium and minimum medium
[5-6].

P.fluorescensnd E.coli was inoculated to standard succinate medium amdlasks were incubated on a shaking
incubator for 48h (28°C) at 85 rpm. After 48 hrs iatubation, cultured bacterial cells were harveshsy
centrifuging at 10,000 rpm for 10 minutes. The soptant was subjected to Neiland’s spectrophotaomatralysis

to confirm siderophore production.

A.flavusandRhizopussp was inoculated to minimum medium and the flagése incubated on a shaking incubator
for 48 hrs (28°C) at 100rpm. After 48hrs of incubat cultured fungal cells were harvested by cémjing at
10,000 rpm for 15 minutes. The supernatant wasestdy] to Neiland’s spectrophotometric analysis dofiem
siderophore production.

Detection of nature of siderophore: The presence of catechol nature of siderophoretegied by Arnow method
[7]. Then followed by hydroxamate nature of siddroge was tested for Czsaky method [8].

Optimization of medium: The components in medium have a great effect oarh@unt of siderophore production.
So the rhizosphere soit.coli and Pseudomonas fluorescemg&re grown on Succinate medium aAdpergillus
flavusandRhizopus smvere grown on minimal medium. The amount of sigbaye was measured by Czsaky assay
for comparative study of siderophore production.
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Antibacterial activity: The clinical pathogens such &reptococcus mutans, Salmonella typhi, Staphytasoc
aureus,andKlebsiella pneumoniawere collected from clinical laboratory (Thamaraboratory, Muthupet). These
bacterial cultures were used for well diffusion haet. One well of 5mm size was made in the agaeglaith the
help of sterile cork borer under aseptic conditibhe wells were loaded with 5 pl of siderophoreramtt of two
bacteria and two fungi with the help of a micropipeThe bacterial plates were incubated 4t@7or 24 hours [9].
The bacterial plates were observed after 24 anubdi8s respectively for the clear zone around thié Whe zone of
inhibition was calculated by measuring the diamefehe inhibition zone.

RESULTSAND DISCUSSION

The rhizosphere soil sample was serially diluted tie colonies were observed on nutrient agar platel potato
dextrose agar plate after 24 hours and 2-3 dayisiodulated plate with medium was maintained asrotnt

Table-1 Catecholate nature of siderophor e production by bacteria and fungi

S.No Test Organisms Catecholate Siderophore(mmnn)
1 E.coli 11.6 +1.248
2 Pseudomonas fluorescens 18.6 +1.113
3 Aspergillus flavus 21+1.581
4 Rhizopus sp 21.3+3.735

Values are expressed as Mean +£SD

Table-2 Hydroxamate nature of siderophore production by bacteria and fungi

SNNo Test Organisms Hydroxamate Siderophore(mmnp)
1 E.coli 20.3 +1.528
2 Pseudomonas fluorescens 31.3 +1.536
3 Aspergillus flavus 37.3+0.578
4 Rhizopus sp 26 £1.581
Values are expressed as Mean +£SD
Table-3 Antibacterial activity of siderophore extract
S.No Organisms Zone of Inhibition (mm)
E.coli P.fluorescens| A.flavus | Rhizopus sp
1 S.mutans 2.3+2.01 9.3+8.6 3.6+£32 5+5.1
2 S.typhi 3.3+£2.16 9.8+75 10.3+8.9 28+24
3 S.aureus 11 +10.8 18.6 +17.4 13.3+13/015.3+14.6
4 K.pneumoniael 5.0 +4.9 144 +140 50+£40 | 125+129

Values are expressed as Mean +£SD

The isolated organisms were identified Egoli, Pseudomonas fluorescens, Aspergillus flaaodRhizopus sp
These organisms were confirmed according to thgd8es manual of systematic bacteriology and Marufadoil
fungi.

The isolated and identifiel.coli, Pseudomonas fluorescens, Aspergillus flaand Rhizopuswere screened for
siderophore production. The nature of siderophoas determined by Arnow and Czsaky method. All teda
showed hydroxamate and catecholate nature of silere but the amount varied with organisms [tabknd 2].
Our study correlated to the hydroxamate type dergiphore is produced by fungi and bacteria [10].

The results of siderophore production and optinoratonditions were examined the extracellular ighore
production byE.coli, P.fluorescens, A.flavandRhizopusspecies.

The result obtained in siderophore production bgcewate medium was observed Ecoli (42.0 mg) and
P.fluoresceng48.0 mg) then followed by minimal medium was akied in A. flavus(40.3 mg) andRhizopus sp
(45.3 mg). Our study correlated with the siderophproduction and optimization condition is in agneait with
result obtained by [11].

The antibacterial potency of siderophore extraatevtested against clinical pathogenic bacteria quasntitatively

assessed for the presence or absence of zoneilutiorth The results relative to antibacterial ait}i was observed
by measuring the diameter of the zone of inhibiftable 3]. Our studies agreed with finding of [12]
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CONCLUSION

The present study deals with the collection ofabthere soil sample from Thirumangalakkottai, Caatfdu Taluk
for the isolation and identification of bacteriadaiungi used to study on siderophore productionigndntibacterial
activity of clinical pathogens. The present studpaudes that the rhizosphere soil organism produsiderophore
to improve the plant growth and good antibactex@ivity for clinical pathogens of humans.
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