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ABSTRACT

The aim of the present study was to isolate endapfungi from the medicinal plant, Lobelia
nicotianifolia (Lobeliaceae) and to evaluate thdiaxidant potential of the methanolic extracts
of the fungi. Fusarium, Aspergillus, Penicillium datMucor species were isolated from L
nicotianifolia and subjected to antioxidant actwity DPPH method, total antioxidant potential
by phosphomolybic acid method and total phenolideats by Folin’s Ciocaltue method. All the
extracts showed significant antioxidant potentintlahe antioxidant nature of the extracts were
dependent on the concentration. Phytochemical aimalghowed the presence of various
secondary metabolites including flavonoids. Theras va positive correlation between the
phenolic content and the antioxidant capacity & émdophyte extracts. These studies confirm
the medicinal values of the endophytic fungi.
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INTRODUCTION

Reactive oxygen /nitrogen species (ROS/RNS) pratiuigring the cellular metabolism are
essential for cell signaling, apoptosis, gene esgiod and ion transportation. However, ROS can
cause oxidative stress if accumulated in the bodyexcess amount. The consequence of
accumulation of ROS includes the damage of DNA, Rdfteins and lipids resulting in the
inhibition of their normal functions. The abnormfinctioning of these biomolecules can
enhance the risk for cardiovascular disease, caacéism and other diseases [1,2]. Therefore,
minimizing oxidative stress will promote our phyadicondition and prevent some degenerative
diseases in which free radicals are involved [3].
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A myriad of both natural and synthetic antioxidainés been advised for use in the treatment of
various human maladies [4]. Some synthetic antemtid compounds like butylated
hydroxytoluene, butylated hydroxyanisole and teytibutylhydroquinone commonly used in
processed foods. However, synthetic antioxidante lshown potential health risks and toxicity,
most notably possible carcinogenicity .Thereforés bf great importance to find new sources of
safe and inexpensive antioxidants of natural originorder to use them in foods and
pharmaceutical preparations to replace synthetioxadants [3, 5, 6].

Endophytes are symbiotically associated microogyasiof living plants and potential sources
of biologically active natural products useful iredncal, agricultural and industrial applications.
They have been found in every plant species studird it is approximated to be around a
million or more endophtytic fungi in nature. There hardly any studies have been carried out
to on the plants and there relation to endophttolgly. Therefore, there is an ample opportunity
to unearth a novel and interesting endophytic noigganisms with significant therapeutic
efficacy [7]. Selection of appropriate higher pkntstudy and isolation of microflaoral
components can be achieved by superior unders@nafinthe mechanism of endophyte’s
existence and their interactions with the surrongsli This procedure may help in unrevealing
the new natural product. Although the attempts apitalize on this immense wealth for
therapeutic purpose have just begun, it has alrpealyed to be of profound value for organism,
product and utilitarian discovery. However, the emtt of utilization of the endophytic
microorganisms for food and health industries iit miodest, compared to the ample number of
useful microorganisms [8].

Lobelia nicotianifolia(Lobeliaceae) a tall, erect, much branched, somewaiay herb, which
grows to 1.5-3 m in height. The leaves, resembtimgse of tobacco, are narrowly obovate-
lanceolate, while the upper ones gradually becomaller. The flowers are large, white, and
borne in terminal racemes 30-50 cm long. It is usethdia to treat bronchitis, asthma, and
insect and scorpion bites and to induce nausea@nding.

The present study was undertaken to isolate endiediayngi from the leaves df nicotianifolia
and to extract secondary metabolites in methanbk methanol extract was subjected for
antioxidant activity. This study showed the potahéintioxidant nature of the methanol extracts
of edophytic fungi and the positive correlationviee¢n phenolic content of the extracts to their
antioxidant activity.

EXPERIMENTAL SECTION

Drugs and chemicals:1,1-Diphenyl-2-picryl hydrazyl (DPPH) was purchéskom Sigma
Chemical Co. (St Louis, MO, USA)Dimethylsulfoxide (DMSO) was from Hi-Media
Laboratories Pvt. Ltd., Mumbai, India. Sodium caréie (NaCOs), tannic acid, ascorbic acid
and Folin-Ciocalteu were from Merck (India) Ltddla. All other chemicals used in the study
were obtained commercially and were of analyticatlg.

Location and study area:Mercara is located at 12.42° N and 75.73°E. It &ralevation of
1525meters above sea level. It lies in western gigibns of Karnataka. Temperature ranges
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from 8.6° C in January to 35° C in May. Humiditynges from 20%-97%, average rainfall of
2840.2mm and wind speed is 1m-60m/sec.

Isolation of endophytes:Healthy leaves dfobalia nicotianifolia(Lobeliaceae) was collected in
the month of April 2011 and the samples were praegsvith in 24h following collection. The
surface sterilization was carried out as explaipgdPetrini et al (1992)[8].The collected sample
is washed thoroughly with tap water. Surface ktation was done by immersing the sample in
70%ethanol for 3min, 0.5% sodium hypochlorite f@s8c and 70% ethanol for 2min, rinsed
with sterile water and dried on sterile filter papEhe outer tissue was removed and inner tissue
of 0.5cm was placed on PDA plates supplemented 1@@mg/L streptomycin.

Cultivation and extraction of fungal metabolites: Fungal endophytes were cultivated on
100ml potato dextrose broth and incubated at roemperature for 4-5 days with periodic

shaking. After incubation, the culture was filtetdmlough cheesecloth. The fungal metabolites
were extracted by solvent extraction method. Egaohlme of methanol and filtrate was taken in

the separating funnel and shaken vigorously forifOffhe solution is allowed to stand and the
cell mass separated and solvent was evaporatdatam@rude methanolic extract.

DPPH radical scavenging assayTo 2ml of DPPH (100uM) solution, 100ul of various
concentrations of the extracts or the standard(hgcacid) solution were added separately. The
reaction mixtures were incubated at 37 °C for 30.nAbsorbance of each solution was
measured at 517 nm using methanol as blank refe{®hcDPPH scavenging activity (%) of the
standard and extracts were determined using fatigormula,

DPPH Scavenging effect (%) = ﬁ%omrm - Asample X 100
L AControI

Total Phenolic Contents: The total phenolic compounds in the extract weréerdaned
according to the method of Singleton and Rossiit@sl ¢gn Coruh et al. (2007)[10] with some
modifications. To 1.0ml of methanolic extracts, 2rhiR% (w/v) sodium carbonate solution was
added and vortexed vigorously. After 5min, 0.1 rillol diluted Folin Ciocalteu’s phenol
reagent was added and vortexed again. Same precedsrfollowed for the standard solution of
tannic acid (0.05-0.3mg/ml). All the tubes wereubated at room temperature for 30min and the
absorbance was measured at 750nm. The total pbewolient in the extracts were expressed as
tannic acid equivalent in mg/g (TA mg/g).

Total antioxidant activity: Samples or standard (1ml) was mixed with 2ml raagelution
(@ammonium molybdate{4mM},sodium phosphate{28mM}asdiphuric acid({0.6M}).All the
reaction mixtures were incubated at 30°C for 60ntia. absorbance was measured at 665nm.
Reducing capacity of the extract has been expresséte ascorbic acid equivalents [11].

Phytochemical screening:Preliminary phytochemical screening of the crudé&aets of the
aerial parts was carried out with the methods Vitile modifications [12].
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Statistical analysis All experiments were performed in triplicate ()=8nd results were
expressed as mean + SEM. Statistical analysis am®d out with (Prism package version 3.0)
using ANOVA (P<0.05).

RESULTS AND DISCUSSION

Previous studies have reported about the varierapleutic efficacies of the crude extracts from
culture broth of endophytic microorganisms [13]wWéwer, there are no reports on the medicinal
properties on the endophyteslohicotianifolia In the present investigation, four strains of fungi
isolated from the leaves df nicotianifolia They are Aspergillus, Mucor , Penicillium and
Fusarium species(Figl).Methanolic extracts of tletssns were subjected ito vitro antioxidant
studies by DPPH method. In this method, all ther fextracts showed significant (p< 0.05)
antioxidant activity and the activity was founda® concentration dependant.

Fig 1. a) £' day inoculation, b) emergence of endophytic fungiom the inoculated leaves ot obelia nicotianifolia

Fusarium extract showed highest antioxidant pateiflicO + 1.21 pg/ml) and the penicillium
extract was least active (320 £ 3.72ug/ml) amomgftur endophytes. Though the antioxidant
potential of these crude extracts (Fig.2 and TabMere lesser than standard ascorbic acid, the
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studies have established the proton donating wbilithe extracts as well as the capacity of these
crude drugs to serve as free radical inhibitorsscavengers, acting possibly as primary
antioxidants.

Free radicals generated during the course of mitgir@cess of an organism are known to play
role in several disorders such as diabetes mellitaacer, liver diseases, renal failure and
degenerative diseases due to weak natural antimxidefense mechanism. Antioxidant
principles present in the plants have been showpossess free radical scavenging activity.
DPPH assay is one of the most widely used methmdscfeening antioxidant activity of natural
products [14]. DPPH is a stable, nitrogen-centdred radical which produces violet colour in
ethanol solution. It was reduced to a yellow calopeoduct, diphenylpicryl hydrazine, with the
addition of the fractions in a concentration-deparidnanner. The reduction in the number of
DPPH molecules can be correlated with the numberawdilable hydroxyl groups. The
significant DPPH scavenging potential of endopytingal extracts may be due to hydroxyl
groups present in the extracts.

DPPH SCAVENGING ASSAY

80 +

—— Mucor extract

—— Fusarium extract

—— pencillium extract
Aspergillus extract

—— Standard ascorbic acid

Percentage inhibition

0 160 320 480 640 800

Concentration (micro gram)

Fig.2 Antioxidant activity of methanol extract of endophtytic fungi.

Table No.1 -G, values of Different fungal extracts to scavenge ¢hDPPH radical.

Samples ICs5p values (ug/ml)
Ascorbic acid 6.5 +0.16
Fusarium extract 160 +£1.21
Mucor extract 240 + 2.33
Aspergillus extract 220 +£1.07
Penicillium s extract 320+ 3.72

Values are mean xsem
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Total antioxidant activities of the extracts weraleated by phosphomolybdate method. The
phosphomolybdate method has been routinely usedéaluate the total antioxidant capacity of
the extracts [13].In the presence of the extrabes,Mo (VI) is reduced to Mo (V) and forms a
green coloured phosphomolybdenum V complex whidwshmaximum absorbance at 695 nm.
All the fractions showed significantly higher inftibn percentage {(stronger hydrogen —
donating ability)(Fig.3)}.Aspergillus extract showenhighest total antioxidant activity (25mg
equivalents of ascorbic acid) followed by mucor(20AA equivalents), penicillium (15mg AA
equivalents) and fusarium extract.
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Fig.3 Total antioxidant activity of endophytic fungal extracts
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Fig.4 Total phenolic contents of endophytic fungaéxtracts

Phenolic content in the methanolic extradcts shoveedlirect relationship between the
antioxidant activities with phenolic content [1%usarim extract showed highest amount of
phenolic compounds(2.5mg equivalents of tannic )aciompared to other extracts( Fig.4)
Phenolics are ubiquitous secondary metabolite¢aint® and possess a wide range of therapeutic
uses such as antioxidant, antimutagenic, anticageinic, free radical scavenging activities and
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also decrease cardiovascular complications. Theeaging ability of the phenolics is mainly
due to the presence of hydroxyl groups. Total phemssay by using Folin-Ciocalteu reagent is
a simple, convenient and reproducible method. krgloyed routinely in studying phenolic
antioxidants [16, 17]. The antioxidant capacitiad #tal phenolic contents ehdophytic fungi
present in the leaves tf nicotianifolia were evaluated for the first time and the studywstd
positive correlation between the phenol contenthef extracts with their antioxidant. Many
researchers have reported a positive relation egtilee phenolic contents to antioxidant activity
[17, 18]. According to Huang and coworkers [19]epblic content were the major antioxidant
constituents of the endophytes. This is in agreéméh the results reported by us in endophytic
fungal extracts. Phytochemical analysis of thegalrextracts showed the presence of various
secondary metabolites including flavonoids. Thedeytgchemicals may be acting as
antioxidants. Further studies are going on in @lotatory to find out the lead molecules
involved in the antioxidant activity as well the chanism of action.

Table .2 phytochemical analysis of Endophytic exicts.

Fungi Saponin  Carbohydrates Phenolics Glyess Flavonoids

Aspergillus - + - +

Penicillium - - + +

Fusarium - - - + +

Mucor + - + - +
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