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ABSTRACT 

The Objective of our study is to investigate the in vitro anti bacterial activity of ethanolic, aqueous and acetone leaf and bark extract 
of Acacia catechu willd against Enterococcus faecalis. The inhibitory effect of Acacia catechu willd was tested against E.faecalis at 
different concentrations by using the Broth dilution method. The ethanolic, aqueous, acetone leaf and bark extract of Acacia 
catechu exhibited antibacterial activity against E.faecalis tested at various concentrations. Leaf and bark extract of Acacia catechu 
willd was found to be bactericidal in action against tested bacterial strain. 
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INTRODUCTION 

Herbal products have been used since ancient times in 
folk medicine for treatment of various disease conditions. 
Acacia catechu Willd (Family: Fabaceae and subfamily: 
Mimosoideae.) is a potent medicinal plant The extracts of 
Acacia catechu  exhibits  various pharmacological effects 
like antipyretic, anti-inflammatory, antidiarrhoeal, 
hypoglycemic, hepatoprotective, antioxidant and 
antimicrobial activities .1, 2-6 

Enterococci, a Gram positive commensal, coccoid bacteria 
inhibiting the alimentary canals of humans and animals, 
are now proved to be organisms that are capable of 
causing life-threatening infections in humans, especially 
in the hospital environment. Enterococci occur singly, in 
pairs or short chains, the cells are ovoid. They are present 
in the colon of all humans in numbers as high as colony-
forming units per gram of faeces and are recognized as 
facultative anaerobes. Enterococci grows at temperatures 
ranging from 10-45⁰C, at pH 9.6 and in 6.5 % NaoCl.7-9 

The major cause of endodontic failure is the survival of 
E.faecalis in the apical portion of root filled teeth. 
E.faecalis can adhere to the root canal walls, accumulate, 
and form communities organized in biofilm, which helps it 
resist destruction by enabling the bacteria to become  
more resistant to phagocytosis, antibodies, and 
antimicrobials than non-biofilm producing organisms.10   
In dental practice  herbs has been used for its  anti-
inflammatory, antibiotic, analgesic and sedative 
properties. In endodontics to eliminate E.faecalis Naocl 
and chlorhexidine are commercially used but due to few 
disadvantages of these root canal irrigants the trend of 
recent medicine attends to use biologic medication 
extracted from natural products.11 

Hence an attempt was taken to find out the Antibacterial 
potency of various solvent form of Acacia catechu willd 
against E.faecalis. 

MATERIALS AND METHODS      

Plant material 

Leaf and Bark extract of Acacia catechu willd were 
obtained from Green Chem. Herbal Extract & 
Formulations. Bangalore, India. 

Test microorganism 

Bacterial strain used in the study was Enterococcus 
faecalis (ATCC 29212). The organism has obtained from 
Department of Microbiology, Saveetha Dental College & 
Hospitals, Chennai.  

Methodology 

The herbal extract 200mg were weighed aseptically into a 
sterile tube and dissolved in 2ml of sterile Brain heart 
infusion agar media (BHA). From the stock solution 
various concentrations were prepared, viz., 62µg, 125 µg, 
250 µg, 500 µg/100µl, 1mg, 5mg, 10mg/100µl 
respectively in to wells of micro plates.100µl of these 
concentration were taken  and the plates were incubated 
at 37°C for 24hrs. 

Screening of antibactericial activity   

The tested organism was grown in Brain heart infusion 
agar medium (Hi media, Mumbai) for 24hrs at 37°C and 
concentration was adjusted to 0.5 Macfarland 
standard.12-14 The above concentration of extracts were 
taken in 100µl quantities in a U bottom micro culture 
plates. 100µl of the bacterial suspension was added to 
each well. Control well received plain broth without plant 
extract. The plates were kept in sealed covers and 
incubated at 37°C overnight and growth/no growth was 
detected. All the tests were done in triplicate to minimize 
the test error. 
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Minimum inhibitory concentration (MIC) 

Minimum inhibitory concentration of herbal extracts 
against tested microorganism was determined by broth 
dilution method.15 A series of two-fold dilution of each 
extract (62 µg/100µl to 10mg/100µl) was made in to 
which 100µl of the standardized bacterial suspension 
containing 106 organisms was made in Tryptic soy broth 
as specified by National Committee for Clinical Laboratory 
Standards (NCCLS, 1990).16 The control well received plain 
broth without herbal extract. The plates were incubated 
at 37°C for 24 hours and observed for visible growth. As 
the extracts were colored, MIC could not be read directly 
by visual methods. Hence subcultures from all the wells 
were made and growth/no growth is detected, then the 
MBC were obtained. 

Minimum bactericidal concentration (MBC) 

The MBCs were determined by selecting wells that 
showed no growth. The least concentration, at which no 
growth was observed, was noted as the MBC. 

RESULTS AND DISCUSSION 

Enterococci, an facultative anaerobe is recognized as an 
opportunistic pathogen.17 It is a major cause for  urinary 
tract infections.18 among Enterococci, the most clinically 
abundant species is Enterococcus faecalis, which accounts 
for approximately 5%–8% of  nosocomial associated 
bacteremia.19  

Various literatures reveal the antibacterial efficacy of 
herbal extracts against E.faecalis. Studies have shown that 
3% to 5 % sodium hypochlorite (NaOCl) is effective for all 
presentations of E.faecalis including its existence as a 
biofilm. EDTA when used along with NaOCl is effective in 
removing the inorganic portion of the dentin. Smear layer 
removal provides access of irrigants to the dentinal 
tubules 2-min rinse of 2% chlorhexidine liquid can be used 
to remove E.faecalis from the superficial layers of 
dentinal tubules up to 100 µm. 2% chlorhexidine gel is 
effective at completely eliminating E.faecalis from 
dentinal tubules for 15 days.20 

In the in vitro study it was revealed that the extract at 
different concentrations exhibited antibacterial activity 
against the bacterial strain tested. The ethanolic leaf and 
bark extract of Acacia catechu exhibited a high degree of 
activity against the organism tested when compared to 
aqueous and acetone extract. Acacia catechu ethanolic   
leaf and bark extract showed no growth at a 
concentration of 1mg/ml, 5mg/ml and 10mg/ml whereas, 
the acetone bark, leaf and aqueous leaf extract of Acacia 
catechu showed no growth at a concentration of 5mg/ml 
and 10mg/ml, the aqueous bark extract of Acacia catechu 
exhibited no growth at a concentration of 1mg/ml, 
5mg/ml and 10mg/ml respectively. 

The presence of No growth is an indication of high 
effectiveness of the extract whereas presence of Growth 
indicates the less effectiveness of the extract, which was 
represented in Table 1. 

 
Table 1: Antibacterial activity of acacia catechu willd against e.faecalis 

 62µg/ml 125 µg/ml 250 µg/ml 500 µg/ml 1mg/ml 5mg/ml 10mg/ml Control MBC 
Acacia catechu leaf 
Ethanolic ++ ++ ++ ++ -- -- -- ++ 1mg/ml 
Aqueous ++ ++ ++ ++ ++ -- -- ++ 5mg/ml 
Acetone ++ ++ ++ ++ ++ -- -- ++ 5mg/ml 

Acacia catechu Bark 
Ethanolic ++ ++ ++ ++ -- -- -- ++ 1mg/ml 
Aqueous ++ ++ ++ ++ -- -- -- ++ 1mg/ml 
Acetone ++ ++ ++ ++ ++ -- -- ++ 5mg/ml 

          ++ = Growth           -- = No Growth (Indicates the MIC/MBC) 

 
CONCLUSION 

The data suggest that the antibacterial activity of the leaf 
and bark extract of Acacia catechu willd is an indication of 
its broad spectrum antibacterial potential which may be 
helpful in eradicating E.faecalis for the management of 
Root canal failure that occurs frequently during 
Endodontic procedure.  

Acknowledgements: We thank Mr.Rajendran, Green 
Chem Herbal Extracts & Formulations, Bangalore for 
Providing us the leaf and bark extract of Acacia Catchu 
Willd as a Gift sample to conduct this In vitro Study and 
we also thank Dr.Auxilia Hemamalini, HOD of 
Microbiology, Saveetha Dental College & Hospitals, 
Chennai for providing the test organism for the study. 

 REFERENCES 

1. Anonymous, The Wealth of India, Raw Material, Vol 1, 
CSIR, New Delhi, 2004, 11. 

2. Singh KN, Lal B, Note on traditional uses of Khair (Acacia 
catechu Willd.) by inhabitants of shivalik range of western 
Himalaya, Ethnobotanical Leaflets, 10, 2006, 109-112. 

3. Qadry JS, Shah’s and Qadry’s Pharmacognosy, 12th 
edition, B.S Shah Prakashan, Ahmedabad, 2008, 302-303. 

4. Herbal cure india ,Khadira (Acacia catechu) available at    
http://www.herbalcureindia.com/herbs/acacia-
catechu.html. 

5. Medicinal uses of Acacia catechu (Black cutch) available at 
www.aminaherbs.com/product.php?id_product=298. 



Volume 13, Issue 2, March – April 2012; Article-010                                                                                              ISSN 0976 – 044X 

 

International Journal of Pharmaceutical Sciences Review and Research                                                     Page 50 
Available online at www.globalresearchonline.net 

 

6. Bimla, Meera, Chander, Jagdish, Kalidhar SB, A Review on 
the chemistry and bioactivity of Acacia Spp., Journal of 
Medicinal and Aromatic Plants Science, 27, 2005, 51-90. 

7. Noble C. J. (1978) Carriage of group D streptococci in the 
human bowel. J. Clin. Pathol. 31: 1182–1186. 

8. Huycke M. M., Sahm D. F. and Gilmore M. S. (1998) 
Multiple- drug resistant enterococci: the nature of the 
problem and an agenda for the future. Emerg. Infect. Dis. 
4: 239–249. 

9. Hancock L. E. and Gilmore M. S. (2000) Pathogenicity of 
enterococci.In: Gram-Positive Pathogens, pp. 251–258, 
Fischetti V. A. (ed.), American Society for Microbiology, 
Washington, DC. 

10. Liu H, Ling J,Wang W ,Huang X. Biofilm formation 
capability of Enterococcus faecalis cells in starvation 
phase and its susceptibility to sodium hypochlorite. J 
Endod. 36 (4): 2010; 630-5. 

11. Palombo EA. Traditional medicinal plant extracts and 
natural products with activity against oral bacteria; 
potential application in prevention and treatment of oral 
diseases. Available at 
http://ecam.oxfordjournals.org/cgi/content/full/ nep067. 

12. J.H Jorgenson & John turniegd Susceptibility test methods 
dilution and disc diffusion methods,Manual of Clinical 
microbiology vol 1, 9th edition pg no.1153-1172.ASM 
Press Washington. 

13. Betty A.Forbes., Daniel F.Sahm., Alice S.Weissfeld. Bailey 
& Scott’s Diagnostic Microbiology, 11th edition, Mosby, 
229 – 257. 

14. Ananthanarayan R and Paniker‘s: Textbook of 
Microbiology: 8th edition: Publishers University Press: 
Hyderabad 2009: 618. 

15. Jennifer MA: Determination of Minimum Inhibitory 
Concentrations: Journal of Antimicrobial Chemotherapy 
48, (SI): 2001; 5 -16. 

16. National Committee for Clinical Laboratory Standards: 
Methods for Disc Susceptibility Tests for Bacteria that 
Grow Aerobically: NCCLS Document M2-A7:National 
Committee for Clinical Laboratory Standards:Wayne, USA: 
2000; 7. 

17. Murray, B.E., Weinstock, G.M. Enterococci: new aspects of 
an old organism. Proc. Assoc. Am. Physicians. 
111:1999,328-334.  

18. Richards, M.J., Edwards, J.R., Culver, D.H., Gaynes, R.P. 
Nosocomial infections in combined medical-surgical 
intensive care units in the United States. Infect. Control 
Hosp. Epidemiol. 21:2000,510-515.  

19. Megran, D.W. Enterococcal endocarditis. Clin. Infect. Dis. 
15:1992, 63-71.  

20. Sebeena Mathew, Boopathy T Enterococcus faecalis -An 
Endodontic Challenge available at 
http://jiads.net/Archives/oct-dec/11.pdf 
 

 
 

************************ 


