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ABSTRACT

Present paper is an attempt to evaluate the antifungal potentiality of Fossombronia indica &. and Cyathodium
tuberosum Kash. extracts from Purandar and Panhala localities of Western Ghats, Maharashtra. Antibacterial
activity of three different organic solvents and aqueous extracts of liverworts were tested against four different
bacterial strains viz. Bacillus substilis (NCIM 2697), Escherichia coli (NCIM 2067), Pseudomonas aeruginosa
(NCIM 2200) and Saphylococcus aureus (NCIM 2492) by disc diffusion assay method. All extracts express better
but variable antibacterial activities. Greater inhibitory activity showed by F. indica S. ethanol extract against S
aureus. Antibiotic amphicillin have more sensitivity to S. aureus as compared to all extracts. Liverworts associated
soil was analyzed for physicochemical and biological characteristics.
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INTRODUCTION

Bryophytes are the largest group of plants, appnattly 8000-9000 species of mosses, 6000 speciegoforts
and 100 species of hornworts, exists Worldwide Y8prld Health Organization (WHO) estimated that 86f4he
population of developing countries relies on thadidl medicine mostly plant drugs for their primdrgalth care
needs [10]. Hundreds of medicinal bryophytes hasenbidentified and classified in ethno botanicaréiture as
potential antimicrobial agents [2]. However, lelsart 3% of the plants or animals have been thorqueydluated
by pharmaceutical industries and there has onln laegreliminary screening of bryophytes for biotajiactivities
[19]. Several hundreds of new compounds have bemated from bryophytes and their structures ehteid [1].
Chinese, Europeans and North Americans have ugegliytes as medicine for hundreds of years. Moae #00
years ago Chinese used soRiesidens sp. andPolytrichum sp. as diuretics and hair growth stimulation tenic
Bryophytes have expressed interesting bioactiviflesy. They are known to posses various relatiqrshwith
microorganisms and contains a set of various knawd unknown secondary metabolites [21]. Phytochamic
investigations showed that besides terpenoids lardroids, bibenzyls and cyclic bis (bibenzyls) als present in
plants. Presently, over 400 new compounds have Ise¢sted with potential antibiotic qualities [Zellular oil
bodies contain vast array of lipophilic terpenoidsgmatic compounds and acetogenins which may sgmonsible
for the extraordinary array of bioactivities anddivinal properties [23].
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Screening of bryophytes in National Cancer Instigi{NCI) antitumor screening programme was revikiwe [19].
Chilean mossSphagnum magellanicum has biological properties [15]. Its properties refgulation intestinal
functioning by reduction of glucose and may aldalatte that prevent colon cancer [4]. Antimicrdbéativity of
some bryophytes from Kolhapur district reported[B§]. Antibacterial activities of some bryophytesrh China
and Magnolia have studied [23].

In the present investigation we have evaluatedatftédacterial activity of-. indica St. andC. tuberosum Kash.
extracts against tested organisms.

MATERIALS AND METHODS

F. indica St. andC. tuberosum Kash. plant material were collected from Puraratat Panhala localities of Western
Ghats, Maharashtra, during period of October 2@18dvember, 2010. These species were identified thi¢ help
of previous bryophytic taxonomy literature in Boyadtepartment at Tuljaram Chaturchand College, BatarDist.
Pune (Maharashtra).

Preparation of the extract: Fresh plant material were treated with Tween-20etmove epiphytic hosts which
found on the surface, extensively washed in tapdastiled water then dried on filter paper. Aftemgls, extraction

was made within four days. Air dried 10 g plant en@l extracted separately with organic solverke kcetone,

ethanol, petroleum ether and distilled water. Ebtravere shaking on rotary shaker (250-300 r.pfan.24 h. and

volumes of fractions adjusted to 2 ml/g weight frpp material then, filtered it through celluloseetate membrane
paper. Finally filtrates were used to screen aotéyéal activities by extracts saturated discs.

Four fungal strains obtained from National Collestiof Industrial Microorganisms (NICM), National &mical
Laboratory, used for screening. These are Rgpergillus niger (NCIM 507), Fusarium moniliformae (NCIM
1276),Fusarium oxysporum (NCIM 1072) andRhizopus stolonifer (NCIM 1139).

Determination of antibacterial activity: Plant extracts were screened for antibacteriiViic through the disc
diffusion assay method [17], using 100 pl of susf@nof tested microorganisms. This suspensionatoed 2 x18
CFU/ml for bacteria. Muller-Hinton agar (MHA, Flukasterilized in a flask and cooled to 45-80, were
distributed in sterilized petri dishes (9 mm). &ilpaper discs (6 mm) were individually impregnatéth 10 ul of
extracts and then placed on to the agar plateshatad been previously inoculated with tested naiganism then,
incubated at 3T for 24 h. Antibiotic amphicillin served as a pgost control for comparison. The diameter of zone
inhibitions were measured in millimeters and valaesounted for results.

RESULTS AND DISCUSSION

Antibacterial screening results Bf indica extracts were documented in Table No. 1 a@yhthodium tuberosum
Kash. extract results summerized in Table No. 2

Different organic solvent extracts Bf indica St. from Purandar were screened separately favaérial activity.
Results indicated that the greater inhibitory attitsy ethanol extract againSt aureus (16 mm) whereas, minimum
activity againste. coli andB. substilis (7 mm). Average zone of inhibition through ethaaditract is (7.5 mm).
None of antibacterial activity when extracted waitjueous exception & aureus, remaining of all extracts showed
average inhibitory activity. Panhala localitieésindica St. ethanol extracts have more inhibitory actiagainstE.
coli (13mm). It was found that remainirkg indica extracts have variable inhibitory activity agaitested bacteria.
Antibiotic amphicillin used as positive control,shimore inhibitory activity againg. substilis (19 mm).

From Lonawala regions collected plants screeniegethanol extract has greater antifungal activigiastA. niger
whereas antibacterial activity agaisstureus; followed by acetone extracts activity agaiRstnoniliformae andP.
aureginosa. Petroleum ether extract showed 12 mm diameter abighibition against. coli. Ethanol, petroleum
ether and aqueous extracts inactive agdinshoniliformae and Rhizopus stolonifer. According to available data
P. aureginosa is most sensitive (13 mm) strain. Amongst thelse,gram negativ&. aureus andB. substilis also
displayed a variable degree of susceptibility;daied byE. coli (12 mm), S aureus (9 mm) andB. substilis (9
mm).
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In addition that results df. indica St. associated soils analysis including availatileogen (N), phosphorus (P),
potassium (K), organic carbon (C%), Na, CaQ@un salts and physicochemical characteristics litectric
conductivity and pH were summarized in Table No.B®logical characteristics including fungal gemerz.
Penicillium, Aspergillus, Trichoderma, Dematium and bacterial generBseudomonas and Bacillus present inF.
indica St. associated soil at Panhdk@matium andMucor reported from Purandar.

Chemical constituents of particular plant specia@ses according to geographical area and seasantsPhanimals,
fungi and microbes possess a wide variety of chandiefensive and offensive mechanisms as parteif survival
strategy. Half of all medical prescriptions contaigredients derived from natural sources of wiifR25% are of
plant origin [12].

Liverwort Marchantia polymorpha is known to possess many activities. Howevess well known by marclocyclic
bis (bibenzyls)-various type of marchantin, somembich, besides antimicrobial, are known to havé-eancer
affect [3]. Marchantiaceae members are extensiveld to treat tumefaction, to protect the liver andreat
hepatitis [9]. Fourteen crude methanolic and ethamxtracts of bryophytes from South Western BhitColumbia
were screened for antibiotic activity against thrhescterial strains [16]In-Vitro antimicrobial activity of
Brachythecium compestre and Eurhynchium pulchellum extracts examined [22]. Bioactive substanceatdtum are
considered to be polyphenolic compounds [Africum labels are reported to be seen on Chinese mesdicine
primarily as antibacterial and anti-inflammatoryeats [8]. Hylocomium splendens has shown antibiotic activity
against nine Gram-positive bacteria [11]. Accordiitgrature the liverworts should have antibiotitiaty against

B. substilis studied [23].

Detectable antibacterial compounds are present ost rtaxa of liverworts [11]. High antibacterial iaitly of
Conocephalum conicum extracts against pathogenic bacteria reported [dn-ionized organic acids and
polyphenolic compounds might contribute to the l@otic properties of bryophytes [13]n-vivo condition first
experiment have been performed at Boon Universityacoholic extracts of twenty bryophytes had éatis effect
on a variety of crop infected fungi. They also whantifeedant affects against slugs [7]. This wtudicates the
antibiotic activities of liverwort extracts.

Accordingly we have evaluated and concluded thatektracts of-. indica St. has an antibiotic activities due to
presence of bioactive compounds.

Table No. 1 : Antifungal screening ofFossombroniaindica St. extracts against test organisms.

Inhibition zone in diameter (mm)
F.indica St. extracts. A. niger F. moniliformae F. oxysporum | R. stolonifer
Acetone NI NI 7.5 NI
Ethanol 9.0 NI 14.5 13.0
Petroleum ether 7.0 NI NI NI
Purandar |["Aqueous NI NI 6.5 NI
Control, _ 19.0 16.0 17.0 NI
(Nyastatin 50 pg*9)
Acetone 11.5 NI 13.5 NI
Ethanol 17.0 NI 11.0 NI
Panhala | Petroleum ether 9.0 12.0 10.5 8.0
Agueous NI NI 6.0 NI
Control, _ 17.0 135 9.0 12.0
(Nyastatin 50 pg*9)

NI : No Inhibition
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Table No.2 Antifungal screening ofCyathodium tuberosum Kash. extracts against test organisms.

C. tuberosum Kash. Inhibition zone in diameter (mm)
extracts. A. niger F. moniliformae F. oxysporum | R. stolonifer
Acetone NI 9.0 7.0 6.0
Ethanol 11.0 NI NI NI
Petroleum ether NI NI 9.0 NI
Lonawala Aqueous 8.0 NI NI NI
Control, 11.0 8.0 8.0 8.0
(Nyastatin 50 pg*9)
Acetone 8.0 7.0 8.0 NI
Ethanol 11.0 NI 9.0 NI
Mahabaleshwar | Petroleum ether 7.0 NI 9.0 NI
Agueous 8.0 NI 7.0 7.0
Control, _ 13.0 11.0 8.0 7.0
(Nyastatin 50 pg*9)

NI : No Inhibition
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