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ABSTRACT

Lichen compounds are also known to show some biological activities
against microorganisms. The present paper describes the extraction and
antibacterial activity of various solvent extracts of lichen Ramalina hossel
Vain. (Ramalinaceag), against Gram positive and Gram negative bacteria.
Thedried and powdered lichen material was extracted with solvents namely
methanol, chloroform and petroleum ether and the solvent extracts were
subjected to antibacterial activity using Kirby Bauer method. Chemical
tests revealed the presence of Usnic acid and sekikaic acid aggregates.
The extracts were found to possess more activity against Gram positive
bacteria than Gram negative bacteria. Among solvent extracts, methanol
extract showed more inhibition of test bacteria than others. From the
results, it could be concluded that the lichen selected for the study
possess active antimicrobial principles. Theresultsareinjustification with
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the folkloric uses of lichen extracts. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Lichenisone of the most widely distributed eu-
karyoticorganismsintheworld. Thereareabout 20,000
known lichen species, which account for approximeately
25% of al thefungi described™. Lichens produce a
widerangeof organic compoundsthat can begrouped
as primary metabolites and secondary metabolites?.
Secondary metabalitesare produced by thefungusaone
and secreted onto the surface of lichen’shyphae either
inamorphousformsor ascrystals. About 350 second-
ary lichen metabolites have been found and the chemi-

ca structuresof approximately 200 of them have been
established®. Lichen compoundsare also known to
show somebiologicd activitiesagainst microorganisms.
Usnicacidisoneof themaost common and investigated
lichen compounds. Itsantimicrobid, antiprotozoa, an-
tiviral, antiproliferative, anti-inflammatory, analgesic,
antipyretic, and anti-tumour activitiesaswell assome
other propertiessuch asUV protection, allergen, tox-
icity have been summarized*®. Ramalina hossal Vain.
(Ramdinaceae) isafruticoselichen, thalluscorticol ous,
tufted, erect, yellowish grey in color, branched, rim of
soraliaare present!®. The present paper describesthe
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extraction and antibacteria activity of various solvent
extractsof lichen against Gram pogtiveand Gram nega-
tivebacteria

Ramalina hossei Vain.

MATERIALSAND METHODS

Coallection and identification of lichen

Thelichen, Ramalinahossa Van. growing onbarks
of arecatree, was collected. The collected lichen speci-
mensweredriedidentified by using standard manual(®,
and also by morphol ogical, anatomica, chemical tests.
The color testswere performed with the usual reagent,
i.e., K (5% Potass um hydroxide), C (agueoussolution
of Calcium hypochlorite) and PD (Paraphenylenedi-
amine). Thinlayer chromatography (TLC) insolventA
(180toluene: 60 1-4, dioxine: 8 acetic acid) usingtech-
niqueof Culberson” and Walker and James®. Theli-
chen specimens were preserved in Department of
Botany (KSV/KU00905).

Extraction of powdered material using solvents

Thedried and powdered lichen materia was ex-
tracted with solventsnamely petroleum ether, chloro-
form and methanol. For extraction, air-dried lichen
samplewasfirst ground, then 20 g portionsweretaken
and added to 100 ml of solventsnamely petroleum ether,
chloroform and methanol. The mixtureswere sonicated
for 30 min, and then left at room temperature over-
night. Theextractswerefiltered over Whatman No 1
filter paper, and thefiltrateswere concentrated under
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reduced pressure to pasty mass. The condensed ex-
tract was used for antibacterial assay!®.

Antibacterial assay

Gram positive bacteria namely Saphylococcus
aureus and Bacillus subtilis and Gram negative bac-
teria namely Escherichia coli, Pseudomonas
aeruginosa and Klebs ella pneumoniaewere used as
target bacteria. The bacteriawere obtained from the
Dept. of Microbiology. Theextractsweredissolvedin
DM SO to get aconcentration of 200mg/ml. TheKirby
and Bauer disk diffusion method was used to deter-
minetheantimicrobid activity of lichenextractsagainst
test bacterid®. Bacteriastrainswereinocul ated onto
nutrient agar plate (10° cells/ml) by swabbingthebroth
cultureof test bacteria. Theextractswere screened for
ther activity by placing sterile Whatmanfilter paper discs
of 6mm diameter saturated with extracts (10mg/disc).
Filter paper disc with DM SO served as negative con-
trol. Commercia antibiotic chloramphenicol wasused
aspositivecontrol. Theinocul ated plateswereincu-
bated for 24h at 37°C. Zones of inhibition formed
around the discswere measured with thehel p of ruler
and the growth was evaluated visually by comparing
theextract-containing diskswith the control disks. The
experiment was conducted in triplicateto arrive con-
cordant reading.

RESULTSAND DISCUSSION

TABLE 1: Antibacterial activity

Average inhibition zonein cm
Treatment E. B S. K. P.

coli subtilis aureus pneumoniae aeruginosa

DMSO

Chloramphenicol 1.7 1.9 19 1.7 1.7
Methanol extract 15 1.6 16 15 13
Chloroform

extract 0.9 11 11 1.0 1.0
Pet.ether extract 0.8 0.9 1.0 0.8 0.8

Thecolor testsrevea scortex K+ yelow, Medula
K-. Thinlayer chromatography showsthe presence of
Usnic acid and sekikai ¢ acid aggregates. The antibac-
terid activity of various solvent extractsof Ramalina
hossal Vain. showed higher inhibitory potential of the
methanol extract followed by chloroform and petro-
leumn ether extracts. Therewasnoinhibitionin case of
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DM SO which was used as negative control. Among
bacteriatested, Gram positive bacteriawerefound to
be more susceptible as compared to Gram negative
bacteriato extractsand standard antibiotic. Thehigher
resi stance of Gram-negative bacteriato plant extracts
has previoudy been documented and related to thick
mureinlayer inthelr outer membrane, which prevents
theentry of inhibitor substancesinto the cell*®. The
inhibitory potentia of methanol extract wasfoundto be
morein caseof B. subtilisand S. aureusfollowed by
E. coli, K. pneumoniae and P. aeruginosa. Theanti-
bacteria activity of the extractstested could bedueto
thepresenceof inhibitory principlesintheextracts. There
areplenty of literaturesavailableonantimicrobid activ-
ity of lichensand their purified compounds. Theantimi-
crobid activity of thechloroform, diethyl ether, acetone,
petroleum ether, and ethanol extracts of the lichen
Cladoniafoliaceaandits(-)-usnicacid, atranorin, and
fumarprotocetraric acid constituentsagainst 9 bacteria
and fungi has been investigated®. Usnic acid (60 ug
per disk) showed antimicrobid activity against Bacil-
lus subtilis, Candida albicans and Trichophyton
mentagrophytes!l. The antibacterial activity of usnic
acid against Sreptococcus mutans has been exam-
ined™, [nvitro activitiesof (+)-usnic acid, (-)-usnic
acid, and vulpinic acid against aerobic and anaerobic
microorganisms®3. Both formsof usnicacidinhibited
the growth of Mycobacteriumtuberculosis and My-
cobacteriumtufuinvitro at arelatively low concen-
tration™. The most common fivelichen compounds
were screened for invitro activity against Mycobacte-
riumaurum. Among thesecompounds, (+)-usnicacid
from Cladonia arbuscula exhibited thehighest activity
against M. aurumwith aMIC vaue of 32 ug/mi™.

CONCLUSION

Thevariousextractsof thelichen selected for this
study have shown agood activity against the tested
bacteria. The extracts could be used to treat infec-
tions caused by these bacteria. The presence of vari-
ous constituentsin the extracts could beresponsible
for the antibacteria efficacy. Theresultsof the study
havejustified thefolkloric significanceof lichensin
curing diseases. Further studiesinanima modelshave
to becarried out.
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