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ABSTRACT

Turbinaria conoides (J. Agardh) Kutzing ,(Phaeopma&) a marine seaweed, and Marsilea quadrifoliannLi
(Marsileaceae) an aquatic fern, were tested forivitgt against Tobacco necrotic virus (TNV) and ezt
(antimicrobial). Local lesion method was adopted dvalf leaf comparisons were made in cotyledonagvés of
Cyamopsis tetragonoloba Taub.(Linn.). Extractsha experimental plants were prepared with waterethanol
and toluene: methanol (2:1 v/v). Various concembreg were tested and the toluene : methanol extodct
Turbinaria exhibited good activity at a concentoatiof 1000 pg/mL when compared to Marsilea. Thesalts
clearly depict the potential of the algae againkstnp virus when compared to the aquatic fern. Cadictory to the
antiviral activity the extracts of Marsilea showgdod antibacterial activity and produced the zofiénhibition of
32mm. The aqueous leaf extract showed maximum abrighibition at 300 ug/ml against Pseudomonas
fluorescens. The present study clearly indicates ¥. quadrifolia had a profound antimicrobial adty and it
may be useful in the treatment of various infecibacterial diseases. Thus both the plants of aqumtbitat have
different activities against microbes.
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INTRODUCTION

The recent increase in compounds isolated from laliathits, has open doors to the poorly exploitedimear
ecosystem which appears to be a good candidatatofah resource [1].The aquatic ecosystem coveositarO %
of the earth’s surface and India has a vast coastf 6100 km supporting a rich flora of marinenpdasuch as
seaweeds, mangroves and sea grasses [2]. As afparir ongoing research a natural source progidirankind
with various secondary metabolites having actigig@inst viruses, which provides a new way for adrtf plant
virus diseases. Marine algae exhibit interestingitnal properties in addition to their ecolodigaoperties. The
results of the study suggest that the algae whielabhundantly available in this ecosystem also ftawvesiderable
potential of carbohydrates, amino acids, proteptgnols and lipids for their use as food and phaeutcal
industry as a source in preparation of nutrienfpimpents, medicine and fine chemical synthesissu#ggested by
[3] the efficacy of lipid extracts was tested hetmeene :methanol extracts were used.

Ferns form a major division of the Plant Kingdosoaknown as Pteridophyta ,it has been observet tha
pteridophytes are not infected by microbial patrsy which may be one of the important factors tf@
evolutionary success and the fact that they sudviee more than 350 million years. As per folk rioéte, the
ayurvedic systems of medicine recommended thdanediuse of the ferns it showed bioactivity prajes such

as antimicrobial, anti-inflammatory, antitussivatisumor, etc. But a very little research has beamied out on the
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evaluation of bioactive properties of pteritgies. Hence an attempt has been made toatgalhe
antimicrobial properties of Marsilea.

MATERIALS AND METHODS

a)Experimental plant

Turbinaria conoides(J. Agardh) Kutzing a marine brown alga was atéld from shores of Rameswaram, India
during the month of March. Both the plants wereniified, authenticated by Dr. R. Thevanathams@ency
College, Chennai.[Fig.lMarsilea quadrifolia Linn. is a pteridophyte belonging to Family Mégsiceae commonly
known as European water clover, resembles a fawekb clover plant shows differentiation into stéeaves and
roots.Sushnin parts of India; "aalaik keerai" in Tamil alsolisted in the Red Data Book of the Internationaidh

for Conservation of Nature (IUCN) [4].It is alsaten by various tribal communities such as Kadargaiyars,
Malasars, Malaim. Common in rice fields.

FIGURE 1: Experimental plants

Turbinaria conoides
(J. Agardh) Kutzing

Marsilea Quadrifolia Linn.

b)Microbes

Local strain of the TNV (Tobacco Necrosis Virus)re@btained from Madurai Kamaraj University, Taf&adu.
Seeds ofCyamopsis tetragonolob&aub.(Linn.) var. Navbahar were purchased fronowegiment certified seed
centre and surface sterilized with 0.1% acidifieercuric chloride for 3 to 5 minutes. The seedsavtken sown in
sterilized soil and grown in earthen pots.

In vitro antimicrobial activity was examined for the methiémoextracts of Marsilea against four bacteriadaps ,
the gram negative strains Salmonella typhi(ATCC 00215) Pseudomonas fluorescefdTCC 06341)
Pseudomonas aeruginogATCC 02150)and Escherichia coli(ATCC 10263) were obtained from Regional
Research Institute of Unani, Chennai.

c)Preparation of extracts

Both the experimental plants were shade driedragglg and ten grams of each was extracted withmaD®f the

solvents double distilled water, methanol anddnki: methanol, 2:1 v/v and later kept in a shésed8 hours.
The three extracts were then filtered through WiaatiNo.1 filter paper and dried in an oven atGirhe residues
obtained were then weighed and stored’@tahd used for the assay.

d)Methodology
The procedures outlined by [5] were followed in Hssay. The inoculum was prepared by grinding lo®\grus-
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infected cotyledonary leaves , celite was addesthaabrasive at the rate of 2 mg/ mL. Inoculatios warried out by
rubbing the leaves from the base of the leaf towdhe tip with the forefinger previously dippedtire inoculum.
The readings were taken on the basis of dark gspets of 1 mm diameter which developed as a resitifection

through inoculation were observed at every 24 hot@rval. The intensity of the viral infection wasored after 72
hours based on the number of lesions formed.

The extract residues of the experimental algae weighed and dissolved in 0.25% DMSO (Dimethyl olxide)
to obtain 1.0 mg/1.0 mL concentrations. From tlukuitson, 1 : 10 water dilutions were made and th@hitory
effect of these solutions were tested against whaecrosis virus (TNV) on the cluster bean pl@yamopsis
tetragonoloba.

Inoculations were performed on 9-day old cotyledgneaves all the tests were made in replicatdemfand half-
leaf comparisons were made. The experimental balfds were inoculated with known concentratiorth@fextract
and virus suspension. The plants were monitored2dnours and the number of local lesions induge@NV was
estimated using the following formula

inhibiton = A-B /A x 100
where, control-A , experimental-B

Inhibition is based on the reduction of the numbgtocal lesions induced by TNV, in the absence (h)the
presence (B) of the algal extract.

The testing of antibacterial activity of Marsileatracts was carried outvitro by Kirby-Bauer disc diffusion
technique [6]. Culture of bacteria was made on BtulHinton agar plates. Sterile paper discs 5mm eliam
(Himedia) were placed over the plate at an equdigposition. The discs were loaded with d®f the drug at the
concentration of 10@l/ml, 150 pl/ml, 200 ul/ml, 250 pl/ml and 300ul/ml. DMSO was used as solvent. Separate
control disc was also included using the solvernpr@loxacin was used as standard for comparisdre flates
were incubated at 37°C for 24 hours. The microbiawth was determined by measuring the diametetooke of
inhibition.

Minimum inhibitory concentration (MIC) is the lowtesf concentration of an antimicrobial that willhibit the
visible growth of the microorganism after overnigitubation. The MIC is determined by agar dilutraethod [7].
The test were performed at four concentratiopdonl, 70pg/ml, 80pg/ml, 90pg/ml and 10Qg/ml employing the
methanolic extract of the plant.

Results were analysed for statistical significansieg SPSS (Statistical Package for Scientifiali®s) programme.
RESULTS AND DISCUSSION

Antiviral assay showed extracts of the experimeatghe with water, methanol were less effectivantioluene:
methanol (2:1 v/v) The effect of the extract reggllon TNV are given in Tablel. At a concentratiénl@00
pa/mL, the toluene: methanol extract residuguifbinariawas able to reduce the lesion formation by neadb6 6
At a concentration of 1.0 pg/mL, the active frautiof toluene: methanol extract residue , could cedthe
formation of lesions by nearly 44% . Increasing toacentration of the residue from 1.0 pg/mL touydmL and
100 pg/mL, the percent reduction in lesion formatiy TNV was enhanced by 14% respectively Howeata
concentration of 1000 pg/mL, the reduction in lasiormation was 64%.

The antibacterial activity of methanolic extractMérsilea against the four pathogenic bact&a@monella typhi,
Pseudomonas fluorescens, Pseudomonas aerugamadascherichia coliwere assessed by zone of inhibition. The
results are shown in Table-2. All the microbes usetthe present study were sensitive to the metiaegtract of
the plant and showed a potential activity. Maximaativity was seen in case Bseudomonas fluorescenhere
the zone diameter was 32 mm (360ml).

The minimum inhibitory concentration study revealttt the value for the bacteri@almonella typhi and
Escherichia colias 80ug/ml and 6Qug/ml for Pseudomonas fluoresceasd Pseudomonas aeruginasa
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Table 1: Effect of the Crude Extract Residue of théExperimental Algae on Lesion Formation by TNV on he Leaves ofCyamopsis
tetragonoloba

Varying Concentrations
Extract of the Crude Extract Mean of Number of P Value
1 Lesions +SE
(pgmL )
Control 22.07+0.92 0.000
1 20.60+0.77 0.070
Aqueous 10 16.90 +0.91 0.000
100 10.60 £0.24 0.000
1000 10.90 +0.45 0.000
Control 22.32 +£0.05 0.000
1 19.25 +£0.45 0.003
Methanol 10 15.20 £0.10 0.000
100 12.70 £0.29 0.000
1000 11.40+ 0.56 0.000
Control 22.32 £0.05 0.003
1 14.25 +£0.45 0.000
Toluene : Methanol, 2:1 VIV 10 12.20 £0.10 0.000
100 11.70 £0.29 0.000
100( 09.40+ 0.5 0.007

TABLE 2: Antibacterial activity of methanolic extra ct of marsilea

Bacteria Zone of inhibition (in mm) Ciprofloxacin
100ug/ml | 15Qug/ml | 200ug/ml | 25Qug/ml | 30Qug/ml (50pg/ml)

Salmonella typhi 8+0.1 11+0.1 12+0.2 13+0.1 18+0.1) 38+0.1

Pseudomonas fluorescens 10+0.2 17+0.1 21+0.1 28+0.2 32+0.1 46+0.1

Pseudomonas aeruginoga 11+0.1 15+0.2 17+0.2 22+0.3 25+0.1 3440.0

Escherichia coli 740.1 13+0.1 18+0.1 20+0.2 22+0.2 33+0.0

This in vitro study demonstrated that folk medicine can be fetfe as modern medicine to combat pathogenic
microorganism. The antibacterial activity of Méesi would help for development of a new alternativedicine
system which has no side effects. The anti-inflamyatactivity of this experimental plant also apedoors for
further research[8]. This study serves as a baseéliidentification of new medicinal plant and fugt investigation

on the same may yield new compounds of medicinpbitance for specific microbial disease.

Presently there is an increasing interest worldwide herbal medicines accompanied by increased dadogr
investigation and pharmacological properties ofliteactive ingredients and their ability to trearious diseases .
Bacteria cause serious infection in humans as agllother animals. The rapid spread of bacteriaesgprg
multidrug resistance (MDR) has necessitated theodery of new antibacterials and resistance — modjfagents.
There are many studies suggested that the necessitdeveloping alternative antimicrobial drugs [9].
Antimicrobials from plant source would be an exeetlchoice due to no side effects. A number ofdtideis agents
are becoming more resistant to commercial antirbiatccompounds. So, there is a needful to develp drugs,
which requires varied strategies among them therslry metabolites produced by medicinal plants racee
important. According to World Health OrganizatidWlO) medicinal plants would be the best sourcelitaio a
variety of drugs in developed countries.

Compared with Gram-positive bacteria, Gram-negalizeteria are more resistant against antibiotiesabse of
their impenetrable wall. In the present study Madyifolia leaf extracts have showed effective iftioh against
gram negative bacteria such &$ebsiella pneumoniaEscherichia coliand Pseudomonas fluorescenghen
compared to gram positive bacteria liBacillus subtilis and Streptococcus pyogene¥hese results are in
accordance with the previous results of [10]int thla quadrifolia revealed profound antibacteriaftatoxic and
antioxidant effects. In this study, the antibactieaictivity clearly showed that the leaf extractvbf quadrifolia was
specific in action against the growth of pathogdrcteria.

In conclusion, the M. quadrifolia will be used tentify the new potent antimicrobial agents in fatand it will
also be useful to treat infectious diseases caogedicroorganism.

Organic extracts obtained from the brown-algassonia trabeculaténhibited bacterial growth and reduced both
the number and size of the necrotic lesion in tomaaves following infection wittBotrytis cinereawhereas
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aqueous and ethanolic extracts from the red-#&gacillaria chilensis prevent the growth ofhytophthora
cinnamomj showing a response which depends on doses alettowg-time[11] Similarly, aqueous and ethanolic
extracts from the brown-algaurvillaea antarcticawere able to diminish the damage caused by tobauasaic
virus (TMV) in tobacco leaves [12 ] but not muchriwdias been done drurbinariaa brown alga against microbes
hence this report with the world’s worst invassecies being highly active against necrotic vimgs the first
one. Thus it is a promising antiphytoviral agent.

Recently marine sources are receiving much attentitainly because of functional ingredients such as
polyunsaturated acids, carotene and their pigmeatotenoids, sulphated polysaccharide and stémlong
different compounds with functional properties,i axidants and antibacterials are mostly widelydgtd.

Hence both the experimental plants are promisintgmierobials and further research on isolation ofivated
compounds can be further carried, both plants thdugjng from aquatic environment behaved diffesemvitro
studies yet active against bacteria and plant virus
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