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ABSTRACT

In the present investigation different parts of Ficus racemosa L. were screened for their in vitro
antimicrobial activity by well diffusion method and phytochemical screening by different conventional
methods. The hydro-alcoholic extracts (50 % v/v) were prepared according to cold percolation method.
The extracts were assayed against different pathogenic microorganisms. The hydro-alcoholic extracts of
different parts of the tree showed maximum activity against bacterial strains in comparison to fungal
strains. It was found that hydro-al coholic extracts of leaves of the tree showed maximum potency against
Lactococcus sp. at MIC value 0.5 mg/ml, but showed almost similar activity against E.coli and
Aspergillus niger. The leaves extract showed no potency against Klebsiella pneumoniae, Streptococcus
pyogenes and Saccharomyces cerevisae. The hydro-alcoholic extracts of the bark also showed potent
activity against Lactococcus sp. at MIC value 0.3 mg/ml and showed minimum activity against Candida
albicans. The extracts also showed no antimicrobial activity against E.coli, Klebsiella pnemoniae,
Sreptococcus pyogenes, Aspergillus niger and Saccharomyces cerevisae. The hydro-alcoholic extracts of
the fruits of the plant showed maximum potency against E.coli at MIC value 0.6 mg/ml while moderate
activity against Lactococcus sp. and minimum activity against Aspergillus niger. The extracts of the fruit
showed no activity against Klebsiella pnemoniae, Streptococcus pyogenes, Candida albicans and
Saccharomyces cerevisae. The extracts of different parts of the tree were further assayed for
phytochemical screening and cellular toxicity. The extracts of different parts of the tree showed no
cellular toxicity against sheep fresh blood erythrocytes.
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INTRODUCTION

Ficusracemosa L. is a large deciduous tree distributed throughedia particularly in evergreen
forests and moist localitig4]. Root, bark, leaves and fruits of the tree ased for medicinal
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purposeg?]. Antibacterial activity ofFicus racemosa L. leaves onActinomyces viscous were
reported [3]. In developing countries and partidylan India low income people such as
farmers, people of small isolated villages andweattommunities use folk medicine for the
treatment of common infectiorjd]. These plants are ingested as decoctions, dadsjuice
preparations to treat respiratory infection. Theyy@so made into a poultice and applied directly
on the infected wounds or burns. When people fiteese remote communities get an infectious
disease, they are usually treated by traditionalére and shamans because of their expertise in
such procedures as making diagnoses, treating vgouseiting bones and making herbal
medicines. Traditional healers claim that their @& is cheaper and more effective than
modem medicine. Patients of these communities bareduced risk to get infectious diseases
from resistant pathogens than people from urbaasatreated with traditional antibiotics. One
way to prevent antibiotic resistance of pathogesmecies is by using new compounds that are
not based on existing synthetic antimicrobial agerfiraditional healers claim that some
medicinal plants are more efficient to treat infees diseases than synthetic antibiotics. It is
necessary to evaluate, in a scientific base, thential use of folk medicine for the treatment of
infectious diseases produced by common pathogeredidvial plants might represent an
alternative treatment in non-severe cases of iltfiestdiseasel$]. They can also be a possible
source for new potent antibiotics to which pathogeains are not resistant. Latest and previous
studies have concluded the beneficial aspects anntptlerived drugs as good source of
antibiotics, antioxidants and anti-inflammatory aigg6- 12].

MATERIALSAND METHODS

Experimental Section

All the chemicals and reagents used were from C.8nH Ranchem. Glass wares used were
from Borosil. The media and broth used for micrbbidture were from Hi-Media Pvt. Limited,
Bombay, India.

Plant material
The authenticated sample was collected from FdResearch Institute, Dehradun (U.K), India
and was further confirmed by the taxonomist.

Preparation of plant extracts

The method13] was adopted for preparation of plant extragith little modifications. Briefly
three 20 g portions of each of the powdered plaatenal of the different parts of the tree were
soaked separately in 100 ml of hydro-alcohol (50/% for 72 h. Each mixture was stirred after
every 24 h using a sterile glass rod. At the enéxfaction, each extract was passed through
Whatmann filter paper nol (Whatmann, England). filiate obtained were concentrated in
vacuo using water bath at°gn

Deter mination of Antibacterial and Antifungal activity

CultureMedia

The media used for antibacterial test was Nutriagar/broth and Sabouraud’s dextrose
agar/broth of Hi media Pvt. Bombay, India.

Inoculum

The bacteria were inoculated into soyabean casgést agar/broth and incubated af @7for 4
h and the suspension were checked to provide ajppataly 16 CFU/mI. Similar procedure is
done for fungal strains by inoculating in Saboutauxtrose broth for 6 h.
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Microor ganisms used

The bacterial test organismis.€oli, Klebsiella pneumoniae, Lactococcus sp., andStreptococcus
pyogenes) and the fungal test organisms used for study Warelida albicans, Aspergillus niger
and Saccharomyces cerevisae, procured from pure lab cultures of National CheahLaboratory
(NCL), Pune, India.

Deter mination of antimicrobial activity

The agar well diffusion method [14] was modifiedutNent agar medium (NAM) was used for
bacterial cultures. The culture medium was inoedatith the microorganism separately
suspended in nutrient broth. Sabouraud’s dextrgae @DA) was used for fungal cultures. The
culture medium was inoculated with the fungal sisaseparately suspended in Sabouraud’s
dextrose brothA total of 8 mm diameter wells were punched inte #gar and filled with plant
extracts (Img/ml) and solvent blank (hydro-alcobelthe case may be). Standard antibiotic
(Chloramphenicol, concentration 1mg/ml) was simmét@usly used as positive control. The
bacterial plates were then incubated &C3for 18 h. The antibacterial activity was evalaalbgy
measuring the diameter of zone of inhibition obedrvihe same procedure was done for
determining antifungal activity but in this casarstard antibiotic (Fucanazole, concentration 1
mg/ml) was used as positive control and fungalgslatere incubated at %7 for 72 h. Here also
the diameter of zone of inhibition observed was snezd.

Deter mination of M1C and MBC

The broth dilution method was adopted for detertmmaof MIC and MLC values against the
pathogens. The plant extracts (1 mg/ml) were $erthluted in different aliquots and the final
volumes of the aliquots were made up to 1 ml witedline (0.85 % NaCl). Equal amount of the
specific pathogen were added in different aliquotd the test tubes were kept for 48 h &tG0
The minimum dilution of the plant extract that &ithe bacterial and fungal growth was taken as
MLC (Minimum lethal count) while the minimum dilain of plant extract that inhibits the
growth of the organism was taken as MIC.

Deter mination of cellular toxicity using sheep erythrocytes

The method [15] was employed to study cellular ¢iyi Briefly 10 fold serial dilution of the
extract were made in phosphate buffered salineot&l volume of 0.8ml for each dilution was
placed in an ependroff tube. A negative controletybontaining saline only) and a positive
control tube (containing tap water) were also ideldi in the analysis. Fresh sheep erythrocytes
were added to each tube, to give a final volumg ofl. Solutions were incubated at°G7for 30
minutes and all tubes were centrifuged for 5 mis@red then observed for hemolysis.

Phytochemical screening of the different partsof thetree
Different conventional methods were followed to adetine qualitatively the presence of
phytochemical constituents present in the extrbgt 17].

RESULTSAND DISCUSSION

Deter mination of antimicrobial activity

The antimicrobial activity of the hydro-alcoholixteacts of leaves, bark and fruits Bfcus
racemosa L. were investigated by well diffusion method. Tévdracts of each of the part(s) of
the tree were found to be most potent antibactageht in comparison to fungal strains. All the
parts of the tree used showed antimicrobial agtiggainst bacterial and fungal strains but in
varying proportion. The leaf extracts were foundb® most potent again&iactococcus sp.
(diameter of zone of inhibition: 18 mm; MIC valug5 mg/ml) but showed moderate activity
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againstE.coli (diameter of zone of inhibition: 10 mm; MIC valu&6 mg/ml). The leaf extracts
showed no antibacterial activity agaikdebsiella pneumoniae and Streptococcus pyogenes. The
leaf extracts showed potent activity agaidgpergillus niger (diameter of zone of inhibition: 10
mm; MIC value: 0.7 mg/ml) and showed moderate #@gt&gainstCandida albicans (diameter
of zone of inhibition: 08 mm; MIC value: 0.7 mg/mi)he leaf extracts showed no antifungal
activity againsSaccharomyces cerevisae. Bark extracts showed maximum antimicrobial atyivi
againstLactococcus sp. (diameter of zone of inhibition: 15 mm; MIC valu@3 mg/ml) but
showed no activity againdt.coli, Klebsiella pneumoniae and Streptococcus pyogenes. The
extracts of the bark were found to be potent oglgirgstCandida albicans (diameter of zone of
inhibition: 08 mm; MIC value: 0.4 mg/ml) but showed activity againsAspergillus niger and
Saccharomyces cerevisae. The fruit extracts of the tree showed potentvagtiagainstE.coli
(diameter of zone of inhibition: 18 mm; MIC valug6 mg/ml) in comparison tbactococcus
sp. (diameter of zone of inhibition: 10 mm; MIC valu®7 mg/ml). The fruit extracts showed no
antibacterial activity againsKlebsiella pneumoniae and Streptococcus pyogenes. The fruit
extracts showed no activity agairSandida albicans and Saccharomyces cerevisae amongst
fungal strains. The results are depicted able 1 (a, b) andFigure 1.

Table 1 (a): Minimum Inhibitory Concentration (MIC) of different part(s) of Ficusracemosa L.

Pathogens MIC (mg/ml) MLC (mg/ml)
Leaves| Bark | Fruit | Leaves| Bark| Fruit
E.coli 0.6 NA | 0.6 0.7 NA 0.8
Klebsiella pneumoniae NA NA [ NA NA NA NA
Streptococcus pyogenes NA NA | NA NA NA NA
Lactococcus sp. 0.5 0.3 0.7 0.7 0.5 0.8
Candida albicans 0.7 NA | NA 0.8 NA NA
Aspergillus niger 0.7 NA [ 0.3 0.8 NA 0.4
Saccharomyces cerevisae NA NA [ NA NA NA NA

Antimicrobial activity of different parts of
Ficus racemosal.
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Figure 1. Antimicrobial activity of different part(s) of Ficusracemosa L.
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Table 1 (b): Antimicrobial activity of different part(s) of Ficusracemosa L.

Plant/ Positive control Part(s) Used Solvent Extrac Diameter of zone of inhibition (mm)
Leaves Hydro-alcoholic ECO | KB | SP L LAC| CAl AN} SC
_ 100 | NA [ NA[ 180] 80[] 10d NA
Ficus racemosa L. Bark Hydro-alcoholic| NA | NA | NA | 150 | 80| NA| NA
Fruit Hydro-alcoholic | 18.0 [ NA | NA| 100 | NA| 80| NA
Chloramphenicol (1mg/ml) 250 | 26.0| 20.00 250/ NT NT NT|
Fucanazole (1mg/ml) NT NT | NT [ NT | 28.0[ 26.0[ 250

ECO-E.coli; KLB-Klebsiella pneumoniae; SP-Sreptococcus pyogenes; LAC-Lactococcus sp.; CA-Candida
albicans; AN-Aspergillus niger; SC- Saccharomyces cerevisae; NA-No activity; NT- Not tested.

From the present investigation it is observed Liaatococcus sp. is the most sensitive organism
against the extracts of different parts of the.tkdebsiella pneumoniae, Sreptococcus pyogenes
and Saccharomyces cerevisae were found to be the most resistant organisms twhave no
effect against any of the extract.

Phytochemical screening

Various conventional methods were followed to duiee qualitatively the presence of
alkaloids, flavanoids, steroids, saponins, glycesjdannins, anthraquinones and sugars in the
hydro-alcoholic extracts of leaves, bark and fafiFicus racemosa L. The results are recorded

in Table 2.

Table 2: Phytochemical constituents of different part(s) of Ficusracemosa L.

Part(s)| Alkaloids| Flavanoids| Steroidgs Saponins Glycosige€Bannins| Anthraquinoneg Sugars
Leaf NP NP P NP NP P NP NP
Bark P P P NP P P P NP
Fruit NP NP P P NP NP NP NP

NP, Not present; P, Present

The results of phytochemical screening confirmedpghesence of phytochemical constituents in
different parts of the tree. Further studies arevdweer needed to isolate and characterize the
active compound responsible for antimicrobial astiin each of the part of the tree.

CONCLUSION

The hydro-alcoholic extracts of the plant part(s¢ai showed prominent antimicrobial activity.

The use of these parts in the treatment of pathogiseases associated with the infection of
these pathogens is validated, scientifically sufgabby the results obtained in this work. The
studies may lead to the formulation of antibiotibieh may be used against the treatment of
diseases associated with these microbial infections
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