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Abstract

The aim of the study was to test the antimicrop@tential ofParmotrema perlatum (P. perlatum) against
various bacterial and fungal pathogens. Hexaneusad for the extraction of bioactive componentsnfro
P. perlatum. The efficacy of the bacterial and fungal pathagemwainstP. perlatum was tested by
measuring the zone of inhibition (ZOI) using disffusion method and by determining the minimum
inhibitory concentration (MIC) by micro-broth diloh method. Hexane extract Bf perlatum was found
as a potent inhibitor against the tested microdggas. The extract showed significantly high anttbaal
property as compared to antifungal activity. Theultssof the present study indicated tRatperlatum has
potential antimicrobial compounds which can beHertcharacterized for identifying new lead molesule
against various pathogenic microorganisms. Emerefarug resistance and reduced efficiency of most
of the antibacterial and antifungal drugs necetesitédentification of potential lead molecules witew
molecular targets and mechanism of action.

Key words: Parmotrema perlatum, Antimicrobial, Zone of Inhibition, Minimum I nhibitory Conc.

Introduction

Infectious diseases caused by pathogenic angerlatum which belongs to the family Parmeliaceae
opportunistic microorganisms remain a major categorized under ascomycdta The
threat to public health, in-spite of tremendousgenusParmotremais usually characterized by
progress in antimicrobial drug discovery. large foliose thalli with broad lobes, commonly
Indiscriminate use of antibiotics, have lead to thewith a broad erhizinate marginal zone on the lower
emergence of multidrug resistant pathogens thasurface, pored epicortex, thick-walled hyaline
are progressing towards final line of antibiotic ellipsoid ascospores, sublageniform or filiform
defence. This has lead to the search of new leaconidia and with or without marginal cifiaHale
molecules and targets. Plant derived antimicrobialand Ahti in 1986 gave earlier namkichen
compounds and leads have been the source chinensiswhich was universally accepted. Later
novel therapeutics since many yéafEhis may be  perlatum was given a valid name by Hawksworth
due to the fact that these compounds showin 2004. P. perlatum is distinguished by the
structural intricacy and chemical diversity reqdire presence of stictic acid

to interact with antibacterial protein targetad The objective of the study was to
provide vast opportunities for new drug investigate thén-vitro antimicrobial property oP.
developmerit >, perlatum against common bacterial and fungal

Lichens and their products have beenpathogens. Three bacterial pathogens used in the
traditionally used as medicine for centuries instudy wereEscherichia coli, Pseudomonas sp. and
various parts of the world. They are dynamic Bacillus subtilis. Among fungal pathogens
sources of natural antimicrobial drugs due to theCryptococcus neoformans, Candida albicans,
presence of various secondary metabolites a#spergillus niger and Aspergillus fumigatus were
phenolic compounds, dibenzofuranes, depsidonesjsed.E. coli is a gram negative bacterium that can
usnic acids, lactones, depsones, pulvunic acide categorized as commensal, extra intestinal
derivatives and quinin&sA lichen is a composite pathogenic and intestinal pathogenic str&irtra
organism that emerges from algae or cyanobacteriatestinal infections are common which include
(or both) living among filaments of fungus in a urinary tract infection, abdominal infection,
mutually beneficial (symbiotic) relationshifthe  meningitis and pneumonia. Intestinal pathogens are
present study was done on the liciarmotrema  obligate pathogens causing gasteoenteritis or
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colitis®. Pseudomonas is also a genus of gram Sample collection:

negative bacteria that commonly infects patientsLichenParmotrma perlatum was collected from
with burn wounds, cystic fibrosis, acute leukemia, local market, Noida, U.P., India. Sample was
organ transplants and intravenous-drug addictioncleaned under running tap water and dried at room
Meningitis, septicemia, endocarditis, pneumonia,temperature.

malignant external otitis and endophthalmitis are

the most serious infectiohs B. subtilis is a  Preparation of P. perlatum extract:

ubiquitous gram positive bacterium that adapts t0100g of lichen was ground using mortar and pestle
various environmental changes by initiating to make fine powder and sieved. Powdered sample
survival mechanism as biofilm formation and was extracted in 400 ml hexane (Himedia) for 72
sporulatiod® It is not a potent pathogen but is hours under constant shaking at 100 rpm. The
associated with outbreaks of food poisoning andextract was filtered out using a three layered
infection of the eye as reviewed by Frangois inmuslin cloth followed by Whatmann no.1
1934, C. neoformans is a pathogenic (Himedia) and dried under vacuum in a rotary
encapsulated fungus that severely affects immunoevaporator. The dried extract was re-suspended in
compromised patients, especially those with AIDS.5% Di-Methyl Sulfoxide (DMSO) (Himedia) at a
The most serious clinical symptom of cryptococcal final concentration of 100ug/ul and stored .4
infection is Meningoencephalitis 2 C. albicans ~ Hexane extract was used to perform further
is a dimorphic yeast that causes mucocutaneous axperiment.

genitourinarty candidiasi§ superficial dermatitis

mostly in neonatéd A. niger is the &' most  Sub-culturing the microorganisms in liquid
common disease causidgpergillus that has been media:

associated with otomycosts and cutaneous For bacterial culture 100 ml of Nutrient Broth
infections’. It is an unusual causative agent of (NB) was prepared and autoclaved. 10 ml of NB
invasive pulmonary aspergillosis and pneumtnia was transferred into 25 ml conical flasks. 50 pl of
A. fumigatus is an opportunistic pathogen which each bacterial culture was inoculated in to the
majorly causes Invasive Aspergillosis (IA) in media and sealed with a cotton plug. The flasks
immunocompromised patienfs The sensitivity of  were then placed in an incubator at 37°C for 24
pathogens againg®. perlatum was examined by hours. All procedures were carried out under
calculating zone of inhibition (ZOIl) by disc aseptic conditions.

diffusion method and by measuring minimum For fungal cultures 100 ml of Yeast
inhibitory concentration (MIC) using micro-broth Peptone Dextrose Broth (YPDB) was prepared and
dilution method. sterilized. 20ml of YPDB was poured into 50 ml
conical flasks and 50 pl of each fungal culture was
Materials and methods inoculated. The conical flasks inoculated with
fumigatus andA. niger was kept at 28°C for 7 days,
Microorganisms: C. albicans and C. neoformans were kept at 30° C

The bacteria used as the test organisms in thg studor 48 hours.

were Escherichia coli, Pseudomonas sp. and

Bacillus subtilis. The fungi used Sub culturing the microorganisms in solid

wereCryptococcus neoformans (ATCC 66031), media:

Candida albicans (ATCC 10231) Aspergillus 100 ml of Nutrient Agar (NA), Yeast Peptone

niger (ATCC 16404)and Aspergillus fumigatus Dextrose Agar (YPDA), Czapek Yeast Agar

(NAIMCC-F-02473) The bacterial cultures were (CzA), Potato Dextrose Agar (PDA) prepared for

taken from Plant Secondary Metabolite bacterial and fungal culture respectively. Each

Laboratory, at Amity Institute of Biotechnology, media was sterilized by autoclaving at 121°C for

Amity University, Noida, IndiaA. fumigatus was 15 minutes. 20 ml media was poured into

procured from NBAIM, Mau, IndiaC. albicans, autoclaved glass petri plates and cooled. Cultures

C. neoformans and A. niger were procured from were then streaked using a nichrome wire loop

Himedia Laboratories, Mumbai, India. All (Himedia) and then kept in incubator at respective

bacterial cultures were maintained on Nutrienttemperatures.

Agar/Broth (Himedia).C. albicans culture was

maintained on Yeast Peptone Dextrose mediaScreening theP. perlatum Extract for

(Himedia), C. neoformans and A. niger was  Antimicrobial Assay:

cultured on Potato Dextrose Agar/Broth (Himedia). The antimicrobial activity of the extract againsét

The culture ofA. fumigatus was maintained on microbial pathogens was determined by Kirby-

Czapek Yeast Agar/Broth (Himedia). Bauer disc diffusion methdd NA, YPDA, CzA
and PDA plates were spread with 100 pl of
bacterial and fungal suspension of 1%dlls/ml

48



Available online atvww.ijpras.com

respectively using sterile L-shaped spreaderfinal concentration of the culture was kept af 10
Sterile paper discs (Himedia) were placed on eacteells / ml. In the 12 column, 100 pl of microbial
petri plates and 5 pl of extract was impregnated orsuspension and 100 ul culture broth was added,
the discs. Penicillin, Img/ml (Himedia) was kept which acted as (+) Control. The final concentration
as positive control for bacterial culture where asof the extract was 1mg-1.8ug per well. The plate
fluconazole, 1mg/ml (Himedia) was used aswas incubated at respective temperature. After
positive control for fungal strain. 5% DMSO was incubation period, the plate was observed visually.
kept as negative control. These plates wereThe MIC was determined by measuring the optical
incubated for respective time and temperatures irdensity at 530 nm using Bio-Rad micro plate
the incubator. The antimicrobial activity was reader Model 680. The non inoculated broth was
evaluated by measuring the zone of inhibition kept as reference.

(ZOl) in mm around the discs formed at the end of

the incubation period. Results

Minimum Inhibitory Concentration (MIC): Antimicrobial assay:

The extract was tested for the lowest concentratiorThe antimicrobial activity of hexane extract of the
at which it is able to inhibit any visible microbia lichenP. perlatum against the test microorganisms
growth. This was doneusing dose dependant was estimated on the basis of presence or absence
micro-broth dilution method in a 96 well pléjte of inhibitory zones and their diameters.
180pl of freshly prepared and autoclaved freshantibacterial activity of the extract is shown
culture broth was added td"' Well of each row. in Table 1 and antifungal activity in Table 2. The
Further 20 pl of the extract was added making thestandards (Penicillin and Fluconazole) have shown
final volume 200 pl. The well contents were mixed inhibition against all tested pathogens. The hexane
thoroughly. 100 pl of culture broth was added to extract ofP. perlatum proved to be most effective
rest of the wells. Serial dilution was performed againstB. subtilis among bacteria. Among fungi
along the row using 100 pl contents from the 1 the extract showed most inhibition againt

well of each row. 100 ul of freshly prepared fumigatus and least againstC. neoformans.
microbial culture was then added to all wells. The

Table 1: Antibacterial activity of the hexane extract of P. perlatum against Bacterial Pathogens tested
using disc-diffusion assay. Results are shown in mm

Zone of Inhibition (mm)

Test Bacteria
Hexane extract Standard(Penicillin,1 mg/ml)

(100pg/pl)
E. cali 20 225
Pseudomonas sp. 18.4 19.6
B. subtilis 21.2 21

Table 2: Antifungal activity of the hexane extractof P. perlatum against the fungal pathogens tested
using disc-diffusion assay. Results are indicated imm

Zone of Inhibition (mm)

Test Fungi Hexane extract Standard (Fluconazole, 1
(100ug/ul) mg/ml)

C. neoformans 9 21.6

C. albicans 104 22

A.niger 10.1 16.4

A. fumigatus 14 18.2
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Figure 1: Graph representing antibacterial activity of the hexane extract of. perlatum against
Bacterial pathogens
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Figure 2: Graph representing antifungal activity of the hexane extract oP. perlatum against fungal
pathogens tested in the present study

Minimum Inhibitory Concentration (MIC):

MIC of the hexane extracts &f. perlatum was measured by visualizing the 96 well plates.niMum
Inhibition is the minimum concentration of the camapd or drug that can inhibit 100% microbial growth
The results were calculated both visually and tgloHLISA reader.

Table 3: MIC calculated in (mg/ml) against all thebacterial Pathogens used in the present study.

Test Bacteria MIC (mg/ml)
E. cali 0.625
Pseudomonas sp. 1.25

B. subtilis 0. 312

Table 4: MIC calculated in (mg/ml) against all thefungal pathogens used in the study

Test Fungi MIC (mg/ml)
C. neoformans 2.5

C. albicans 25

Aniger 2.5

A. fumigatus 1.25
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Discussion
udy thatParmotrema praesorediosum methanol,

. . . S
Infectious diseases are the second leading cause g%setone hexane and dichloromethane extract

death Worldwid_e and are a major cause _Of CONCEIMhowed inhibitory activity against some bacteria
both in developing and developed countries. Since,de extracts o® praesorediosum tested using
1940s antimicrobial drugs have been used to treays. giffusion technique showed antimicrobial

yzijr_lous_ bacterial an? f#ngall_lfnfecuqns. Ho_\év_ev_er, activity”®. Aqueous extracts of the lichen
indiscriminate use of these life saving antibiotics Nephroma articum showed no antifungal
have led to emergence of Multi Drug ReS'Stanceactivityze'

(MDR) in these microorganisms. In 2012, there It has been concluded from our

wire ?qu 4,50,000  new lpases of MDR g neriments that the tested lichen extract has
tuberculosis. Resistance to earlier generation a_méignificant antibacterial property in comparison to
malarial drug is reported in most malarial endemic i ngal activity. This result is in accordance

_cmlmtrigs._ MERKl.ebISie”ﬁ andE. coli h?“’f; been \ith other studied 28 Gulluceet al also found that
isolated in hospitals throughout Unite States.the methanol extract of the lich@armdia

Antibiotic resistance is also been reported amonCg,,qijis had stronger antibacterial than antifungal

some fungi that leads to Invasive fungal diseases i o420 Similar finding was observed in a study
immunocompromised patieAfs Natural products where extract oParmelia perlata was prepared by
hot and cold extraction method using various

provide unlimited opportunities for new lead
molecules with vast chemical diversity. Most solventd’. Bacteria are more sensitive than fungi
because of the differences between the

clinically used antibiotics are either natural
products or semi synthetic derivatives of thesecomposition and permeability of the cell wall.

molecules. High through put technologies in the g hositive bacteria have cell wall made of

area compound purification —and  structural pentidoglucanes and teichoic acids, where as that
_eluudatlon h_ave led to considerable advancemenof Gram-negative  bacteria is made of
in the drug discovery procéss . peptidoglucanes, lipopolysacharides and
: L|che_ns have been reportedly used in OlyesIipoproteinél. Fungal cell wall is poorly permeable
n _th_e e_arher 17 and 1§1_ century. The 44 consists of polysaccharides as chitin and
antimicrobial property of lichen are well glucaf®> The present study implies that the

lqlor?umgnt_eddmd folklore, but il cilja_te Eone %gbthe bioactive compound can be obtained from hexane
ichen erlv?j_ rl;]gs are ar;provs r']n the T]a U extract ofP. perlatum which can be used as natural
Various studies have confirmed that Lichens are,nimicropial agents. These can be utilized for the

the store house of pharmacologically relevant : : ;

unique polyketide compounds? In this studyin- formulation of new drug to fight against pathogens.
vitro antimicrobial potential of hexane extract from Conclusion

the lichenP. perlatum has been examined against The present work concludes that the hexane extract
Gram positive and Gram negative bacterial as wellof Parmotrema perlatumis more potent against the
as fungal pathogens. The extract revealed varyindpacterial cultures used in the study. The extratt d
degree of antimicrobial activity. The Hexane not show high efficacy against the fungal strains
extract of P. perlatum was tested against three used excepAspergillusfumigatus. Hence, it can be
bacterial pathogenk. coli, Pseudomonas sps, B. summarised that the extract can be used as an
subtilis and four fungal pathogera neoformans, antibacterial agent. Further purification and
C. albicans, A. niger and A. fumigatus. The identification of the antimicrobial compound is
efficacy of the extract against these micro needed.

organisms was tested by ZOI and MIC studies. The

results indicated high efficacy of the extract agai  Acknowledgement
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