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ABSTRACT

The aim of the study was to evaluate the antibacterial activity of the Ethyl acetate Extract of Ficus racemosa fruit against E.faecalis.
Agar well diffusion assay as well as micro broth dilution assays were used for determination of antibacterial activity. Different
concentrations of the extract (200mg/mL, 400mg/mL and 800mg/mL showed dose dependant antibacterial activity and the MBC
was found to be 200mg/mL. This study suggests that the Ethyl acetate extract of Ficus racemosa fruit contains promising

antibacterial substances which are having activity against E.faecalis.
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INTRODUCTION

ndia has an ancient heritage of traditional medicine.

The Materia Medica of India provides information on

the folklore practices and traditional aspects of
therapeutically important natural products and these
products have good phytochemical and pharmacological
actions.” Ficus racemosa Linn. (Moraceae) is a popular
medicinal plant in India, which has been used in
Ayurveda, for various diseases or disorders including
diabetes, liver disorders, diarrhoea, inflammatory
conditions, hemorrhoids, respiratory, and urinary
diseases’. Ficus racemosa is a herb. F. racemosa has
various  activities  including antipyretica, anti-
inflammatory,4 antitussive’, hepatoprotectives,
hypoglycemic,7’8 hypolipidemic9 and anti microbial
activity.The fruit of Ficus racemosa has phytochemicals
such as glauanol, hentriacontane, Beta-sitosterol, gluanol
acetate, glucose, tiglic acid, esters of taraxasterol, lupeol
acetate, friedelin and phytosteroll. Literature survey
shows the antibacterial activity of F.racemosa against
E.coli and S.aureus. So, this study was carried out to find
its activity against E.faecalis.

Root canal infections show that root canal harbors an
array of microorganism and based on the type of root
canal infection and severity, the microorganisms isolated
may also differ.

Studies have shown that Streptococcus mitis and
Enterococcus  faecalis are the most prevalent
. . . . 10
microorganisms isolated from infected root canals™ and
one of the main cause of endodontic treatment failure™.
Enterococcus faecalis is a Gram-positive and a facultative
anaerobic  bacteria. E. faecalis, the dominant
microorganism in post treatment apical periodontitis, has

often been isolated from the root canal in pure
culture™®.  E.faecalis shows antibiotic resistance,
glycopeptide resistance, cephalosporins resistance,

. . 14 . . 15
qguinolone resistance™ and also hypochlorite resistance™.

E.faecalis can form biofilms™ and is known to penetrate
deeply into the dentinal tubules making its complete
elimination difficult”. So, plants products have much
importance in future to treat root canal failure.

MATERIALS AND METHODS

Ethyl Acetate extract of Ficus racemosa.
Microbial Strain Used

E. faecalis ATCC

Culture Media

Mueller Hinton Agar

Standardization of Bacterial Suspension

The bacterial suspension was standardized following the
CLSI guidelines and was grown in Mueller Hinton Broth
(MHB, Hi-Media) for 18-24 h, followed by the matching
of bacterial suspension to the turbidity equivalent to 0.5
McFarland solution (1-2 x 108 CFU/mL) with the addition
of sterile saline.

Agar Well Diffusion Assay

Evaluation of the antimicrobial activity of the extract was
conducted according to the agar well diffusion

The different concentrations (200 mg/mL, 400, mg/mL
and 800 mg/mL) of the plant extract were prepared and
from this 100 pL was used for the study. 0.2%
chlorhexidine was used as the control. The study was
carried out in triplicate.

Minimum Inhibitory Concentration (MIC) & Minimum
Bactericidal Concentration (MBC)

The MIC of the ethanolic extract of Ficus racemosa was
determined by microbroth dilution method using 96-well
microtitre plates. The MIC value of the extract was
determined as the lowest concentration of the extract
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that completely inhibited bacterial growth after 48 hrs of
incubation at 37°C.”°

For the determination of MBC, a portion of liquid (5 pl)
from each well that exhibited no growth were taken and
then sub-cultured and incubated 37°C for 24 hrs. The
lowest concentration that revealed no visible bacterial
growth after sub-culturing was taken as MBC.*

RESULTS

In this study, different concentrations of the Ethyl acetate
extract of Ficus racemosa fruit showed significant zone
inhibition in a dose dependant manner (Table 1).
Maximum zone of inhibition was found to be 35 mm at
800mg/mL (Fig 1). The MIC/ MBC were found to be 200
mg/mL.
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Figure 1: Graph showing the Antibacterial Activity of Ethyl
Acetate extract of Ficus racemosa fruit against E.faecalis

Table 1: Zone of inhibition produced by the Ethyl Acetate
extract of Ficus racemosa fruit against E.faecalis

Concentration  Zone of Inhibition

Extract (mg/mL) T
Ethanolic Extract 200 24
400 29
800 32
Chlorhexidine 0.2% 35

DISCUSSION

India is considered as Golden bird in terms of rich
diversity of medicinal plants it posses. Since ages,
hundreds of tribals residing in and around forests have
acquired valuable information of the plants for healing
property or value to human health. The phenolic and
flavonoids contents in various fruits and vegetables
.. . oo 22
reported to have antimicrobial activity™.

Medicinal plants have rich sources of antimicrobial agents
used medicinally in different countries and are a source of
many potent drugs used for traditional medicine.”
Medicinal plants show antimicrobial activity by different
mechanisms. They may inhibit cell wall synthesis, cause
energy depletion by getting accumulated in the cell
membrane, interfere with permeability of cell membrane,
cause membrane disruption, modifying cellular
constituents, cell damage or cell mutation.”*?°
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The presence of certain phytochemicals like B-sitosterol,
hentriacontane,”’ phytosterol may be the reason for its
antibacterial activity against E.faecalis. And the extract of
the fruit is also used in leprosy, diarrhoea, circulatory and
respiratory disorders and menorrhagia.zg'30

The hydro alcoholic extract of Ficus racemosa was found
effective against Actinomyces vicosus®'. The extracts were
also tested against E.coli, Bacillus pumitis, Bacillus subtilis
and S.aureus™.

CONCLUSION

This study suggests that the Ethyl acetate extract of Ficus
racemosa contains promising antibacterial substances
which is having activity against E.faecalis and may be
considered for clinical purpose for management of
E.faecalis infections.

Acknowledgement: The authors are grateful to Mr. R
Rajendran, Green Chem Herbal Extracts & Formulations,
Bangalore for providing the herbal extracts as a gift
sample for the study and Department of microbiology,
Saveetha Dental College and Hospitals for carrying out
this small project.

REFERENCES

1. Padmaa M Paarakh, Ficus racemosa Linn. - An overview,
Natural Product Radiance, 8(1), 2009, 84-90.

2. Traditional uses, medicinal properties, and
phytopharmacology of Ficus racemosa: a review. Ahmed
F1, Urooj A. Pharm Biol. 48(6), 2010 Jun, 672-81.

Rao RB, Anupama K, Swaroop KR, Murugesan T, Pal M and
Mandal SC. Evaluation of anti pyretic potential of Ficus
racemosa bark, Phytomedicine, 9(8), 2002, 731-733.

4.  Mandal SC, Maity TK, Das J, Saha BP and Pal M. Anti
inflammatory evaluation of Ficus racemosa leaf extract, J
Ethnopharmacol, 72(1-2), 2000, 87-92.

5. Bhaskara RR, Murugesan T, Pal M, Saha BP and Mandal SC.
Antitussive potential of methanol extract of stem bark of
Ficus racemosa, Phytother Res, 17(9), 2003, 1117-1118.

6. Mandal SC, Maity TK, Das J, Saha BP and Pal M.
Hepatoprotective activity of Ficus racemosa leaf extract on
liver damage caused by carbon tetra chloride in rat,
Phytother Res, 13(5), 1999, 430-432.

7. Shrotri DS and Ranita A. The relationship of post absorptive
state to the hypoglycemic action studies on Ficus
bengalensis and Ficus racemosa, Indian J Med Res, 48,
1960, 162-168.

8. Bhaskara RR, Murugesan T, Pal M, Saha BP and Sinha S.
Glucose lowering efficacy of Ficus racemosa bark extract in
normal and alloxan diabetic rats, Phytother Res, 16(6),
2002, 590-592.

9. Agarwal V and Chauhan BM. A study on composition and
hypolipidemic effects of dietary fibre from some plant
foods, Plant foods hum Nutr, 38(2), 1988, 189-197.

10. Schirrmeister JF, Liebenow AL, Braun G, Wittmer A, Hellwig
E, Al-Ahmad A. Detection and eradication of
microorganisms in root-filled teeth associated with

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

171



Int. J. Pharm. Sci. Rev. Res., 40(1), September — October 2016; Article No. 33, Pages: 170-172

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

periradicular lesions: An in vivo study. J Endod, 33, 3, 2007,
536-40.

Chavez de Paz L, Svensdter G, Dahlén G, Bergenholtz G.
Streptococci from root canals in teeth with apical
periodontitis receiving endodontic treatment. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod, 100, 2005, 232-41.

Sundqvist G, Figdor D, Persson S, Sjogren U. Microbiologic
analysis of teeth with failed endodontic treatment and the
outcome of conservative re-treatment. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod, 85, 30, 1998, 86-93.

Siqueira JF Jr, Machado AG, Silveira RM, Lopes HP, de
Uzeda M. Evaluation of the effectiveness of sodium
hypochlorite used with three irrigation methods in the
elimination of Enterococcus faecalis from the root canal, in
vitro. Int Endod J, 30, 1997, 279-82.

Kristich CJ, Rice LB, Arias CA. Enterococcal Infection—
Treatment and Antibiotic Resistance, NCBI, 2014.

Radcliffe CE, Potouridou L, Qureshi R, Habahbeh N,
Qualtrough A, Worthington H. Antimicrobial activity of
varying concentrations of sodium hypochlorite on the
endodontic microorganisms Actinomyces israelii, A.
Naeslundii, Candida albicans and Enterococcus faecalis. Int
Endod J, 37, 2004, 438-46.

George S, Kishen A, Song KP. The role of environmental
changes on monospecies biofilm formation on root canal
wall by Enterococcus faecalis. J Endod, 31, 2005, 867-72.

Chivatxaranukul P, Dashper SG, Messer HH. Dentinal tubule
invasion and adherence by Enterococcus faecalis. Int Endod
J 41, 2008, 873-82.

Pottumarthy S, Fritsche T.R. and Jone R.N. Activity of
gemifloxacin tested against Neisseria gonorrheae isolates
including antimicrobial-resistant  phenotypes.  Digno.
Microbiol. Infect. Dis., 54, 2006, 127-134.

Anitha R, Geetha R.V, Lakshmi T. Evaluation of the Anti
bacterial activity of the Ethanolic Extract of Dioscorea
villosa Tubers - An In vitro study, Int J Pharm Pharm Sci,
4(1), 2012, 314-316.

Bishnu P. Marasini, Pankaj Baral, Pratibha Aryal, Kashi R.
Ghimire, Sanjiv Neupane, Nabaraj Dahal, Anjana Singh,
Laxman Ghimire and Kanti Shrestha. Evaluation of

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

ISSN 0976 — 044X

Antibacterial Activity of Some Traditionally Used Medicinal
Plants against Human Pathogenic Bacteria, BioMed
Research International, 2015, 1-6.

Chang-Geun Kang, Dae-Sik Hah, Chung-Hui Kim, Young-
Hwan Kim, Euikyung Kim and Jong-Shu Kim, Evaluation of
Antimicrobial Activity of the Methanol Extracts from 8
Traditional Medicinal Plants, Toxicol Res. 27(1), 2011, 31—
36.

Lin J.Y. and Tang C.Y. Determination of total phenolic and
flavonoid conents in selected fruits and vegetables, as well
as their stimulatory effects on mouse splenocyte
proliferation. Food Chem., 101, 2007, 140-147.

Achika JI, Ndukwe GI, Ayo RG. Phytochemical Screening
and Antimicrobial Studies of the Aerial Part of
Aeschynomene uniflora Mey. Ind Chem, 2, 2016, 113.

Cowan, M.M. Plant products as antimicrobial agents. Clin.
Microbiol. Rev., 12, 1999, 564-582.

Marcucci M.C., Ferreres F, Viguera C, Bankova V.S., Castro
S.L. and Dantas A.P. Phenolic compounds from Brazilian
propolis with pharmacological activities. J.
Ethnopharmacol., 74, 2001, 105-112.

Kim J., Marshal M.R. and Wei C. Antibacterial activity of
some essential oil components against five food borne
pathogens. J. Agric. Food Chem., 4, 1995, 2839-2845.

Rakesh Raturi, Harpreet Singh, P. Bahuguna, S. C. Sati and
P. P. Badoni. Antibacterial and antioxidant activity of
methanolic extract of bark of Prunus persica, Journal of
Applied and Natural Science, 3(2), 2011, 312-314.

Joseph B, Raj SJ. Phytopharmacological and phytochemical
properties of three Ficus species - an overview Int J Pharma
Bio Sci 1, 2010, 246-253.

Nadkarni AK. Indian Materia Medica, Popular Book Depot:
Bombay; 3rd edn. 1954, 2571-2575.

Sharma SK, Gupta VK. In vitro antioxidant studies of Ficus
racemosa Linn. root. Pharmacognosy Magazine, 4, 2008,
70-74.

Shaikh T, Rub R, Bhise K, Pimprikar R B, Sufiyan A.
Antibacterial activity of Ficus racemosa Linn. leaves on
actinomyces viscosus. J Pharm Sci Res, 2, 2010, 41-44.

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

172



