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Abstract

The in vitro antibacterial activity of whole thallus of Plagiocharma appendiculatum and i3 fractions
petralewm ether, benzene, acetone, methanol, cthanol, and aquenus extracts were tested against the growth
of four human pathogenic gram negative bacteria namely Escherichio coli, Prendomond aeruginasa,
Protess mirabilis, Klebsiella preumonice and two gram positive baclerla Bocilfus subtilis and
Sigpieiococous mureus using agar well diffusion technique. The plamt showed significant antibacterial
activity against almaost all the organisms, The maximum antibacterial activity was observed in methanolic
extract against Excherichia coli and minimum activity was ohserved in petroleum ether exiract agains!
Staphlococews awrews. The phytochemical snalysis of the extract indicated the presence of saponin,
flavenoids, and sesquiterpenes. The inhibitory effect of the extract was compared with standard antibiotics,

streplamycin.
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The search for plants with antimicrobial activity has
gained increasing imponance iR recent years, due ooa
prowing warldwide concern sbout the alarming increase
in the raie of infection by angibicdic-resistant
microorganism (Anhut, ef of 1984), Numerows studies
have heen conducted with the extracts of various planis,
screening antimicrobial compounds (Abu-Shanab er af
k- Basile, e o, 198800 many developing countrees,
about 809 of avallable therapeuiic substances  are
obtained from medicinal plans, Since the most
infectious diseases are of a microbialsgical origin, with
the advent of eversincreasing resistant hacterial stralns,
there has been a corrcsponding rise in the universal
demand lor satural anfimicrobial therapeatics (Basile, e
i 1998 Bryophyies, which are phylogenitically placed
between vascular plants and algac, from a unigue
division in the plant kingdom {Pasile, ¢t ol 1999).There
exist more than 22000 members of the Mosses
{ Bryaphyia) in the world This figure represents 3.5% of
phe 400,000 plamt types spread throughout the workd
(Castabdo Cobianchi, ef af 1988} The simplest land
plants, isoflavonoids, lavonoids,and  bioflavenoid  have
been reported 1o be possible chemical barriers against
microorpanisms{Cowan, ef af. 1999; Freitag ef o, 1986;
Hahn, et af 1995; Harborne, ef of. 1998, MatsuoA, e af
1991). Terpenoids, phenolic and volatile constituents
have alss been investigated in some bryophyies
(Castaldo Coblanchi, er al. 1988; Murrny, er ol [995).

The use of bryophytes as medical plants in China,
Ewrope. and North America has been documented in the
literature, Some species of Fissldens and Pofytrichun
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were utilized as diuretic snd hoir growth stimulating
drugs in Chinn more than 400 years ago. Morth
American [ndians used Froum, Mrinm, Philoratiz 5om,
and Palurrichm funiperimen 0 heal bums, bruises, and
wounds. In France, Marchanria palymarpha was used o
enhance diuresis (Basile, e al 9981 There 5 also
evidence in the literansre that confirms the antibiotc
soliviy of bryvophytes againgt fungi and prokaryotic
cells (Saritas, & al 2001 )L Among the biologically sctive
compounds extracted from bryophiyies, somes has shown
antitumoral activity (Salvar, e all 2004}

Materials and methods

Phyiochemical screening  amd  extraction
pnatesial

PFlaut exiracis were prepared by codd extraction method
{Harborne, 199%). The plant maderial was carsfully
cleanug from otieched liter and dead material under
nurming tap water and finally with sterile dissilled water
Air=dried and powdered (about 20 gh plant materizl of
Plagiachasma gopendiculoivm was exiracted by cold
percolativn in Petroleum  ether, benzene,  accigne,
methamal, ethano| and abos HEIm] astockaved water for
BSOS exiract, The extract were decanted, filtered with
whatman Mo.l filter paper and concentrated af reduced
pressure below 409 theough rote vapowr and lvophilized
(Buchi, Labconce, US) 1o ablain dry exirsct. The crode
exiracts were Laken up for biobogical sereening and also
lo observe the presence and absence of different
phyvtochemicnl constituents viz. alkaloids (DragendorT s
lest), sapoming (foam  formation), favonoids (uiing
magnesium (Mn) and dilLHCI), terpenes (Licbermann-
Burchard's tedt) according o standard  methods
{Sofoworn, 1982, Trease and Evans, F987).

of  plant



Test microanganisms

In the present study fesl microorganisms wed for the
prtimicrabial screcning were two gram nepative human
pathogenic bacterin viz Escherichia coli (Castellani and
ChalmersMTCC-41, Preudomarzs GEFHEIHNG
(Schroter)MTCC424, two  gram  positive  bacieria
Baciltus subtilis (Ehrenberg) Cobn MTCC-441 and
Stophococcus aureus (Rosenbach) MTCC-T40 were

Table: | Phytochemical constitients of Plagiochassia
apperdicwlans

NAU Jowrmal of Plam Sceerces Fal 5000 )

procured  from  Institule of  Microhial 1
(IMTECH-CSIRY, Chandigarh, India  Elehsiclia

preumoniee (Schroeter |886), Frofees mvirabilis {Hauses
1ER5) clinical msolates were obtained from Depertment
of Pathalogy RNT Medical College. Udsipur, Rajasthan
India.

Preparation of extract of different concentration

10 mg of crude exiract was dissolved in 10 ml of NN -
Dimethyl formamide DMF (CDH, India) to prepare
siock sobutlen of 1000pg / ml Extraci of differen
concentration { 1000pug/ml 1o 50 sg/ml) were prepared in

Phytochembeal test Hesalt mptm pmdllhm. DMAF ax used concentration in the test
" Saponimn i did not imterfere with the micrabial growth.
Flavonokds + Assay of antbmicrobial activity of conde extradt

HE';':;M“ g Ansibacierial activity was observed by Agar well assay
Emﬁi - mesihisd (Murray er i 1995,
i+WPresence. (-] Absenoe Agar well misay method
Table 2: Results of antibacterial activity of Plagiochasma appendiculaium by agar well diffusion method against some
pathogenic bacteria
Micrnorganiams Extructs Different Concentration of the Flant extracts (jgmi)
R TR L £ 100 150 ) [
Bacilhor subaifis Petralewm cther 30 5.00 .50 704 L§-1]
Benrens A0 500 k.o 10 1306
Aczione Zan 84 7.0 20 160
Eitbua| 250 530 .50 (LR 134
Methmnol 3.00 4 4H 450 150 I50
Ageeius 150 4.50 5.0 B0 10,5
Comtrnl .0 000 2.0 180 0
Seaphrvlococcus gurdus Petroleum ether 2.50 %0 5.0 B 3 f 0o
Henzens 100 4.5 5 &0 700 LD
Aoesone 200 400 (]| LR LE] 14,3
Ethanol 300 500 T G.00 120
Mlethanod 150 5.50 LR 120 15.5
Agueous 2.30 3 500 .0 14
Comtral B.00 oo 50 190 X0
Ercherichir codi Petrofeum ether 300 &.50 .50 T B.50
Benzene ke 580 B.50 i 3 130
Aoetime 200 00 T 106 12.5
Etiamal 4. (H} T.H G0 110 150
Mlethanol bAD .0 150 120 I
Aot 350 L] B.50 10 114
Cratrol 700 1o x40 19.0 210
farudovwesnay aerupimora Petoleum ether LB 400 .40 &AL 250
Benerene EX 5.00 TAMx 10 130
Accioes 150 50 6,50 .00 1.5
Ethancd £.00 550 .30 10 1.0
M cihaseal 5,06 4.0 1o 130 ([
Aqueiig 150 4.0 350 T4 .50
Cantrol TAH 0 14.0 17.0 FLiki]
KT Badedle proaraima riae Peirobesm cilicr 2 (M 1.0 5.0 .50 E.M)
Benzene 1 250 . ) 1.00 L0
Mcetane 150 1 38 & 50 140
E ik amial 104 £ i E.A0 1k 125
Micthanol 5N} 6.80 B0 1X & 13.4
Aguenuz 250 10 4.6 .50 133
C oatral 5000 LT 110 15.0 174
Frafewr suirahiiis Petralcum ether %0 30 il {1 §.00 ]
Bemaene 200 5.00 b0 LA 1.5
Aceinne -1 ] B30 G50 120
Ethanot 4 0 LA W 1.3 113
bdethanoi i i £ 50 0.0 1.8 115
Aduemes i &0 2.0 150 4120 i 8
Lamningd & [k

B, 1200 (L2 194
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In this method, 20 ml nutrsent sgar medium was poured
in sterilized petri plages (100 X1% mm) ond allowed to
selidify ol room temperature. 24 h broth cubtore of teat
bacterin was used as inoculum under sterile conditions,
The freshly prepared 100u! or 0.1ml (110 cellafmly of
organisma wax set 80 0.5 optical density spread with a
sterile L shaped bent glass rod. Using cork barer several
wells af 6mm in dismeter were punched. To esch well
100ul extrnct was pouted. The plates were incubated
unsder optimum growth eondition for various arganisms,
Inhibition 2one was measured with zone seale of lmm
oF more wis comsidered positive mbibition.

Result and discussion

Preliminary phytochemical screening of the plant
showed the presence of saponin, end flavonokds,
sesquiterpenes In P appendiculanum while steroids nnd
alkaloids were shoent (Tablel) The plant  showed
significant antibacterial activity against almest all the
bacteria. Results of the present Investigations revesl the
antibacterial activity antibacterial nature of extract of
different splvents of Plagivehaima appendiculehoe. The
plant was extracted using both aquecus and onganic
solvents (Table 2). Data obtsined demonstrates the
antibacterial sctivity of plant depends largedy upon the
types of solvent wsed for extraction, The plart showed
significans antibacierial activity sgainst almost all the
organisms. The maximum antibacterial activity was
abaerved in methamolic extract against Excherichia codi
and minimum activity was observed in perroleum ether
extract apalmt Sapfncoccur aunee
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