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Phytochemical screening and in vitro evaluation of crude extracts
of moss Funaria hyverometrica (Funariaceae) for potential
antibacterial activity
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Abstract

Traditionally bevophytes are krown to passess some bioactive components and, therefore, used throughout
the werld as drigs and remedics to cure various diseases. |n the present study, boassay for anlibacterial
aciivities wos carried oul using whole plant of Funara fygromerico Hedw. Different solvert fractions ard
squeous extructs af this moss were abtaincd and dried in vocumm, Antibacterial effect of these fractions
wns determined by dise diffusion technique on different human pathogenic gram positive hacteria i.c.
Haocillus subtilis and Seaplyfococcws aurens, gram negative bacterin i.e. Eschevichia coll and Preudamongs
aeruginosa. The result was then compared with the standard amibiotic streptomycin. Both the aguecus and
peganic crude extracts showed considerable activity against all the bacterin bul maximum anlibacteral
activity was phserved in ethano] extract against Staphyiocoecss awrens, The phytoshemical analysis of the

extract indbcated the presence of steroid, Aavoneids, alkabaids starch and oil.
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Bryophytes are the second largest group of land plars
gfter the flowering plants with shour 20000 1o 28,000
specics. Three main groups of bryopiyies are homsons
{Anshoceratopsida), liverworts (Marchentiopsida) and
masses (Bryopsida), They live in all zonokioms froon the
desent o the polar, bt not in the seas (Sabovljovic
20063, Bryophyies are closely linked with civilization,
cubture, beliefs, and cthics of humankind (Pamt 1590}
Bryophytes are used by different cultuml groups for
cute wounds snd skin dsenses suggesting thatb they
protect the skin and open wounds from microbial
pathogen (Subramoniom 2005, Extracts of many
bryophytes have been shown o pOssess varying levels
of angihacierial and anlicancer activities in witro (Ando
[9%4: Adin 2004 : Subramoniam 2003} and many
chemical corstituents were isolated from hryophytes
i Asakawa 1982)

Chemical components of thess planis can be wsed
biolopically active agenis sincc many compounds
isolated from  bryophvies hove shown imieresting
hiological activity with particular reference to Ueir
application in madicine and agriculture For all round
benefit of living beings (Pant 1998). In Asia, already
500 brvophytes have been studied with respect 1o their
cheisary, and applicaiion as cosmelics
and medicinal drugs. { Asskawa, 2001 a). Compounds
like polypodial from Forella Moepiguisone  lrom
Conocephatum conicm and Lumilarian from Lundaria
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eruciata, d-hydro-3-methoxybibenzylel 1 and s-and b

pininc-alloromadendrine from Flagiockila
sirversoniong are usefol as sntimicrobial compounds
(Kamary 1995;  Lorimeres  1993).  Plagiochila

fisefewiate  shows  inhibitory effect on PIEE cells
{Leukemin), Herpes simplex type [, Polio bpel
Bacilfur subiilis, Escherickia cafl, Condida olbicans,
Trichophpton  menfograpites  and  Cladosporim
revimae {Lorimeres 1994). The antifingal activity of
Herheria aduncus agnirst Borps cirerea, ffdzocionia
solani, Pykium debaryarum B aleo well illestrated
[Matsno 1983). Members of Fissidens and Pofurickum
were used us diuretic and hair growih stimulating drugs
[Basile 1958),

Funarla  hygromelrica  Hedw,  belong 1o famiky
Fursrisceas and the plonks grow i loose o compad
mfls, in large patches, green 1o yedlowish green. simple
or branched. Stem slender, erect 11 1o 12.5 mm heighi.
Lower besves small sparse; Costn pourly developed.
ipiper leaves lange enowded of mpes; leaves (dry) curved
and falded, (moist) spreading up 10 3mm fong and | nwm
broad, corcmve, obovate to obloag  lanceelnis
acwie,entire; costa strong, ending below 1he apex, Plants
grow on moist s0il or an rocks in lage palches: or o
slopet NEAr Waler resounods.

In this consess, amtibacterinl poiential of Fuaaria
lgrometrica igaingl sonw pathogenic hacleria was
studied, The study includes effect of some organic and
poqueins extrncts of Frnacks fgromeirica agunst four
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hacterial struma, Preliminary phaiachemical screemings
wore ilen conducted.

Mlaierinls amd Metbods

Coltectlon of plant moterial Feaaria fegromeirion was
onlbected from Makki Lake (AN 160 nnd Sunsct poird
(AN T95) of Moan Abu district of Sirohi, Rajesthan, in
the moath of Seplember 2006, The plants  were
identified and voucher specimens have been deposited in
Br&nlnn l.Ibl:'H'l!l'.‘lr}'. Dq'rl ol FI-uIl.n}'. Uy, Unllepe of
science, Lldaipar for Future felerence

Extractlen procedure and phytochemvical screening:
The plant materind was carefully cleaned from attached
litier and dead materiol wnder running tap woler and
finally with sierile disdlled water. Afr=dried amd
powidered approximatziy 20 g plars material of Funaria
fpromeirica was extracted by cold percolation in eliher
petmleum ether, benzene, scctone, methanol, ethanal or
aboul 200 ml sutoclaved water. The extricis  were
decanted, filiered with whatmen Mo | fher paper and
concentrated &t reduced pressure below 40°c through
fola vapour and lvophilized (Buchi, Labconcp, US) to
(obam dry extmct, 0L Img crode exiracs were taken up
Tor biological screening and alse 10 observe the presence
and ahsence of different phytochemicnl constituents. viz.
alkaloids  (Dragendorff's  test), saponins  (foam
farmation), flavonoids (using magnesium (Mn) and
dilHCI), rterpemes  (Lichermann-Burchard's  1est)
mceording w standard methods (Sofowora, 1982, Treass
and Evans, [987).

Test microorganirms. Four t2si microorganisms wers
used in antibacterial sensitivity test were procured from
Microbisl Type Culture Collection And Gene Bank

Ell!hl'll:l'h cal

Pidshiivaiia s BEVEENTE B

i Twype ) Bt o0 Slgie (e PiBug
CLTRE LT R P e ] =

Figl Control plates of varicas baciciis againl antibiotio Smep-
lmyeen &+ and M50 e —ve contal

Fig . Antibacierial screening of benrens and acclone cxlrac
af F Inedgrometrica against B nabilin (1,2) actavity of ethunal
and methanod extract sgasnst Srgpfylococrus mureur (3,4

(IMTECH, Chandigarh India), ie., the Gram positive
bacterin  Pacilius  subtifis  (MTCC-H1)  and

cwrews (MTCC-T740) and Gram negative
bacteria Escherichia coli (MTCC-41) and Frewdomonazs
oeruginorg (MTCC-424). All the bacterial sirains wene
maintained at 4°C on nurient agar slants and sub
cultured as required.

Antibacterinl activity, The agar well diffusion method
(Mumay ct al.,, 1995) evaluates the antibacterial acsivity.
Bacteria were cultured overnight at 37°C in mustrient
brath (Hi-media, Bombay) and were used as inoculum.
20 ml musrbent agar medium was poured in sterilized
petri plates and allowed to solidify at room temperature.
24 b brath culture of st bacteria was wsed 88 iroculum
under sierile condition. The freshly activated 100u0 of
organisms was set 1o 0.5 optical density and spread with
8 sterile L shaped bem glass rod, Using cork borer
several wells of 6mm diameter were punched. To each
well 100 pl crude extracts of various concentration
(1000, 800, SO0, 250, 125, 65up/ml) were sdded. DMSO
(Dimetly] sulfoxide) were used in making of exrsens
concentration and meutralized with LN NaDH and
0IN HCL The plaes were incubaled @ 370
Streplomycin and DMS0 were used a3 positive and
regative comrol respectively. The experiment was
performed in arplicale end  avernge  resubs were
revotded.  Finally the dinmeter of 2one of inhibition
inclucling Interally aroursl the well was measured wiih
anlibsdic zone scele in mm

Besults and Discession
Preliminary phytochemical screening of the  plant
showed the peesence of steroids,  abkaloids  and

flavenoids in Fumaria hvgromerrica while saponins
wore mhsend [Toble-1). The results of jesting the
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Fig 3 Antibaciensl screenshg ol Benbene i socinneg celrs
of F. indprameticm againsl £ ool (1,2} activity of cthanol and
mmexhimal EXITRCD Bgaimst Prradononay sersgimda (3}

antibscterial  activity of crude extacts of moss
Flygrometrica are presemied. These were obtained by
the disc diffusion  method i varigus  bacterinl
siraips. Streplomyeln and DMS0 were wied ag posilive
and negative control respectively. Flamt was extracted
using both aqueous amd organic selvents. The maximum
antibacierial activity | approximaiely 24mm zone of
izhibitsion) wes observed n cthanol extract of the F||B:I.1't
apainst the Siepfalecoceus aurdis and minimum 2one of
inhihstion ohserved in petroleum ether extract agakns
M aeruginesa (Figa. 1-3)

Diats abiained demonstrates that the antibacterial activity
af plant depends lasgely upon the Types of solvent used
for ewtraction, [ata indicate that almost all orgonic
extragis of the plant showed anitbactierial actlvity apaims
e tested Bacteriol [solates (Toble-2 )
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