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ABSTRACT  

The present investigation has been carried out to evaluate the antibacterial activities of aqueous and ethanolic extracts of Terminalia catappa leaves 

and bark against four bacterial pathogens namely Escherichia coli, Bacillus subtilis, Staphylococcus aureus and Enterobacter aerogenes respectively. 

Antibacterial activity was assessed by agar disc diffusion method. The activities of the extracts were measured by zone of inhibition and compared 

with a standard antibiotic Ciprofloxacin. Among the various concentrations (100,200,300 µg/ml), 300 µg/ml was found to be very effective.  
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INTRODUCTION 

Infectious diseases, also known as contagious diseases or 
transmissible diseases, comprise clinically evident illness resulting 
from the infection, presence and growth of pathogenic biological 
agents in an individual host organism. Infectious diseases are the 
worlds leading cause of premature death, killing almost 50,000 
people everyday. In recent years, drug resistance to human 
pathogenic bacteria has been commonly reported from all over the 
world. How ever, the situation is alarmingly increasing in developing 
as well as developed countries due to indiscriminate use of 
antibiotics. Antibiotic resistance is a type of drug resistance where a 
microorganism is able to survive exposure to an antibiotic. While a 
spontaneous or induced genetic mutation in bacteria may confer 
resistance to antimicrobial drugs, genes that confer resistance can 
be transferred between bacteria in a horizontal fashion by 
conjugation, transduction, or transformation.  

The drug resistant bacteria and fungal pathogens further complicate 
the treatment of infectious diseases in immune compromised AIDS 
and cancer patients. Multidrug resistant organisms are associated 
with nosocomial infections [1]. 

Thus infectious diseases represent a critical problem to health and 
they are one of the main causes of morbidity and mortality 
worldwide [2]. Until recently, research and development (R&D) 
efforts have provided new drugs in time to treat bacteria that 
became resistant to older antibiotics. 

As bacterial antibiotic resistance continues to exhaust the supply of 
effective antibiotics, a global public health disaster appears likely. 
Substitutes from the nature to the antibiotics are becoming the 
prime need of the society in the present and in future.  

Herbalism is a traditional medicinal or folk medicine practice based 
on the use of plants and plant extracts. Traditional use of medicines 
is recognized as a way to learn about potential future medicines. 

Plants have evolved the ability to synthesize chemical compounds 
that help them defend against attack from a wide variety of 
predators such as insects, fungi and herbivorous mammals. By 
chance, some of these compounds, whilst being toxic to plant 
predators, turn out to have beneficial effects when used to treat 
human diseases. Such secondary metabolites are highly varied in 
structure; many are aromatic substances, most of which are phenols 
or their oxygen – substituted derivatives. At least 12,000 have been 
isolated so far; a number estimated to be less than 10% of the total. 
Chemical compounds in plants mediate their effects on the human 
body by binding to receptor molecules present in the body; such 
processes are identical to those already well understood for 
conventional drugs and as such herbal medicines do not differ 
greatly from conventional drugs in terms of how they work. Many of 
the herbs and spices used by humans to season food yield useful 
medicinal compounds [3].  

The use of, and search for, drugs and dietary supplements derived from 

plants have accelerated in recent years. Pharmacologists, 

microbiologists, botanists, and natural products chemists are combing 

the earth for phytochemicals and leads that could be developed for 

treatment of various diseases. In recent years, there has been a growing 

interest to evaluate plants possessing antimicrobial activity for various 

diseases. A number of studies have been reported dealing with 

antimicrobial screening of extracts of medicinal plants.  

Tropical almond (Terminalia catappa) is a large, spreading tree 

distributed throughout the tropics in coastal environments. The 

dried leaves are used for fish pathogen treatment, as an alternative 

to antibiotics. The leaves have antioxidant as well as anticlastogenic 

properties [4]. The various extracts of leaves and bark of T. catappa 

have been reported to be anticancer, anti-HIV reverse transcriptase 

[5] and hepato-protective [6] as well as anti-inflammatory [7], 

hepatitis [8] anti diabetic [9] and aphrodisiac [10]. 

The moderate consumption of the seed kernel is useful in the 

treatment of men with sexual dysfunctions, primarily from 

premature ejaculation. The ethanol extract of the leaves of 

Terminalia catappa L. (Combretaceae) inhibits osmotically-induced 

hemolysis of human erythrocytes in a dose-dependent manner. 

Punicalagin and punicalin, from the leaves are used to treat 

dermatitis and hepatitis as both have strong anti oxidative activity. 

In view of this, the present study was set up with the objective to 

assess the antibacterial activity of leaves and bark extracts of 

Terminalia catappa against some selected bacterial pathogens. 

MATERIALS 

Collection of plant material 

Fresh Leaves and bark of Terminalia catappa, were collected from 

Pattukottai, Thanjavur Dt, Tamilnadu, India, which were carefully 

identified with the help of regional floras. The leaves and bark were 

washed thoroughly 2-3 times with running water and once with 

sterile distilled water, leaf and bark material were then air-dried on 

sterile blotter under shade. The plant was identified by Dr.S.John 

Britto, the Director, the Rapinet herbarium and centre for Molecular 

Systematics, St. Joseph’s College, Thiruchirappalli and a voucher 

Specimen was deposited in the Rapinet herbarium of St. Joseph’s 

College, Thiruchirappalli (Voucher No. P.N.001/2012). 

Chemicals 

� Beef extract  

� Peptone  

� Sodium Chloride  

� Agar 

All the chemicals were purchased from Rankem, Chennai. 

� Ciprofloxacin – 500 mg( cifran)  
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The drug obtained from the Ranbaxy Laboratories Ltd., 1208-1215 

12th Floor, No. 6, Davika Tower, Nehru Place, New Delhi 110019.  

Microorganisms 

Microorganisms such as Escherichia coli (E. coli – MTCC 40), Bacillus 

subtilis (B. subtilis – MTCC441) Staphylococcus aureus (S. aureus – 

MTCC96), Enterobacter aerogenes (E. aerogenes – MTCC 111) were 

obtained from the Microbial Type Culture Collection (MTCC), 

Institute of Microbial Technology, Sector 39-A, Chandigarh, India, 

were used as antibacterial test organisms. The bacteria were 

maintained on nutrient broth (NB). 

METHODS 

Extraction of plant Material: 

Aqueous and ethanolic extracts of selected plant materials were 

prepared according to the methodology of Indian pharmacopoeia. 

The shade dried plant materials were subjected to pulverization to 

get coarse powder. The powdered materials were subjected to 

Soxhlet extraction separately and successively with ethanol and 

distilled water. These extracts were concentrated to dryness in flash 

evaporator under reduced pressure and controlled temperature 

(40o-50oC). The aqueous and ethanolic extracts of leaves and bark 

were put in air tight containers separately and stored in a 

refrigerator till the time of use. 

Phytochemical evaluation 

Phytochemical examinations were carried out for all the extracts as 

per the standard methods. 

Anti bacterial activity of plant extracts: 

The ethanolic and aqueous extracts of T.catappa leaves and bark 

were evaluated for anti bacterial activity by disc diffusion method. 

Different concentration s of the extracts (100, 200, 300 µg/ml) were 

prepared by reconstituting with ethanol and water respectively. The 

test microorganisms such as E. coli, B. subtilis, S. aureus, E. aerogenes 

were seeded into respective medium by spread plate method with 

10µl (106 cells/ml) of 24h cultures of bacteria grown in nutrient 

broth. After solidification, the filter paper discs (5mm in diameter) 

impregnated with the extracts we87re placed on test organism-

seeded plates. Ciprofloxacin (10µg/ml) was used as standard 

Antibiotic. The antibacterial assay plates were incubated at 37oC for 

24h. The diameters of the inhibition zones were measured in mm. 

RESULTS AND DISCUSSION 

In the recent years, research on medicinal plants has attracted a lot 

of attention globally. Large body of evidence has accumulated to 

demonstrate the promising potential of medicinal plants used in 

various traditional, complementary and alternate systems of 

treatment of human diseases. Plants are rich in a wide variety of 

secondary metabolites such as tannins, terpenoids, alkaloids and 

flavonoids etc, which have been found in vitro to have antimicrobial 

properties [11,12]. 

Clinical microbiologists have two reasons to be interested in the 

topic of antimicrobial plant extracts. First it is very likely that these 

phytochemicals will find their way into the arsenal of antimicrobial 

drugs prescribed by the physicians; several are already being tested 

in humans. Scientists realize that the effective life span of any 

antibiotic is limited, so new sources especially plant sources are also 

being investigated. Second the public is becoming increasingly 

aware of the problems with the over prescription and misuse of 

traditional antibiotics. In addition many people are interested in 

having more autonomy over their medical care. A multitude of plant 

compounds (often of unreliable purity) is readily available over the 

counter from herbal suppliers and national food stores and the self 

medication with these substances is a common practice to certain 

extent.  

Plants are important source of potentially useful structures for the 

development of new chemotherapeutic agents. The first step 
towards this goal is the in vitro antibacterial activity assay [13]. 

Many reports are available on the antiviral, antibacterial, antifungal, 
anthelmintic, antimolluscal and anti-inflammatory properties of 

plants [14,15,16],[17,18,19],[20]. Some of these observations have 
helped in identifying the active principle responsible for such 

activities and in developing drugs for the therapeutic use in human 
beings. However, not many reports are available on the exploitation 

of antibacterial property of plants for developing commercial 
formulations.  

The efforts of scientists in establishing plants with promising 
antimicrobial property is yielding fruitful results as a number of plants 

with high antimicrobial property have been elucidated [21-26]. 

Considering the vast potentiality of plants as sources for 

antimicrobial drugs the current investigation was undertaken to 
screen the anti bacterial activity of Terminalia catappa against 

certain pathogenic bacteria.  

Preliminary phytochemical analysis of the ethanolic and aqueous 

extracts of Terminalia catappa leaves revealed the presence of 
Alkaloids, Flavonoids, Tannins, Saponins, Phenolic compounds, 

Triterpenoids, Phytosterols, fixed oil and fat, protein, 
carbohydrates and glycosides, Resins etc. Estimation of protein 

content revealed the presence of high protein content in 
leaves.(Tables 1,2,3) 

 

Table 1: Qualitative phytochemical analysis of Ethanolic extracts of Terminalia catappa leaves and Bark 

S. No. Phytochemical constituents Ethanolic Extract 

Leaves Bark 

1 Alkaloids + + 

2 Flavonoids + + 

3 Tannins + + 

4 Saponins  + + 

5 Phenolic compound + + 

6 Triterpenoids + + 

7 Phytosterol + + 

8 Fixed oil and fat + + 

9 Protein + + 

10 Carbohydrate and Glycosides + + 

11 Resins + + 

+=Presence; -=Absence  
 

Table 2: Estimation of protein content in the ethanolic and aqueous extracts Of Terminalia catappa leaves and bark 

S. No. Extract Protein concentration mg/dL 

Leaves Bark 

1 Ethanolic extract 60 54 

2 Aqueous extract 80 75 
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Table 3: Qualitative phytochemical analysis of Aqueous Extracts of Terminalia catappa leaves and Bark 

S. No. Phytochemical constituents Aqueous Extract 

Leaves Bark 

1 Alkaloids + + 

2 Flavonoids + + 

3 Tannins + + 

4 Saponins + + 

5 Phenolic compound + + 

6 Triterpenoids + + 

7 Phytosterol + + 

8 Fixed oil and fat + + 

9 Protein + + 

10 Carbohydrate and Glycosides + + 

11 Resins + + 

+=Presence; -=Absence  

The anti bacterial activities of the ethanolic and aqueous extracts of 

leaf and bark of Terminalia catappa were evaluated by the disc 

diffusion method against four pathogenic organisms namely 

Escherichia coli, Bacillus subtilis, Staphylococcus aureus and 

Enterobacter aerogenes. Ethanolic and aqueous extracts of various 

concentrations (100, 200, 300 µg/ml) were found to be active 

against both gram positive and gram negative bacterial strains. 

Activity was more against the gram positive than gram negative 

bacterial strains. Bark extract was found to be equipotent as leaf 

extract in inhibiting the bacterial growth. The best antibacterial 

activity was shown by ethanolic extract than the aqueous extract. 

(Tables 4,5 and Figures 1a,1b,1c,2a and 2b) 
 

Table 4: Antibacterial activity of ethanolic extracts of Terminalia catappa leaves and barks 

S. No. No of Microorganisms Standard Antibiotic Ciprofloxacin (10µµµµg/ml) Zone of Inhibition  

Diameter in mm 

Ethanolic Extract 

Leaves µµµµg/ml Bark µµµµg/ml 

100 200 300 100 200 300 

1 E.coli 12 7 9 13 7 10 12 

2 B.subtilis 10 5 9 14 8 9 14 

3 S. aureus 14 9 12 17 12 15 17 

4 E. aerogenes 11 4 7 10 10 12 13 
 

 

 
Fig. 1a: Antibacterial activity of ethanolic extracts of Terminalia catappa leaves 
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Fig. 1b: Antibacterial activity of ethanolic extracts of Terminalia catappa bark 
 

 

 

Fig. 1c: Standard Antibiotic –Ciprofloxacin 
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Fig. 2a: Antibacterial activity of Aqueous extracts of Terminalia catappa leaves 
 

 

  

Fig. 2b: Antibacterial activity of Aqueous extracts of Terminalia catappa bark 
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Table 5: Antibacterial activity of Aqueous extracts of Terminalia catappa leaves and Bark 

S. No. No. of Microorganisms Zone of Inhibition  

Diameter in mm 

Aqueous Extract 

Leaves concentration in µµµµg/ml Bark concentration in µµµµg/ml 

100 200 300 100 200 300 

1 E.coli 6 8 8 4 6 9 

2 B. subtilis 3 5 9 6 7 10 

3 S. aureus 4 10 12 8 10 12 

4 E. aerogenes 3 6 8 5 6 8 

 

Similar results were also shown by previous studies [27,28].The 

Gram positive bacteria were more susceptible than Gram negative 

bacteria. This is in agreement with previous reports that plant 

extracts are more active against Gram positive bacteria than Gram 

negative bacteria [29,30,31]. These differences may be attributed to 

the fact that the cell wall in Gram positive bacteria is of a single 

layer, whereas the Gram negative cell wall is multilayered structure 

[32]. 

The most striking feature of the present findings is that the plant 

extracts showed moderate to good antibacterial activity when 

compared to that of the standard antibiotic Ciprofloxacin (10 

µg/ml). The need of the hour is to find new antimicrobial because 

the microorganisms are getting resistant to the existing antibiotics 

[33,34]. The persistent increase in multi drug resistant strains 

compels the search for more potent new antibiotics. Thus there is a 

need for a continuous search for new effective and affordable 

antimicrobial drugs. The results of present study signify the 

potentiality of Terminalia catappa leaf as a source of therapeutic 

agent which may provide leads in the ongoing search for 

antimicrobial botanicals.  

The presence of various bioactive compounds justifies the use of the 

whole plant for various ailments by traditional practitioners. 

However isolation of individual phytochemical constituents and 

subjecting it to biological activity will definitely give fruitful results. 

So it can be recommended as a plant of phyto pharmaceutical 

importance.  

REFERRENCE  

1. Hidron, AI ; Edwards, JR ; Patel, J., 2008 “NHSN annual update: 

antimicrobial – resistance (Pathogens associated with health 

care associated infections: annual summary of data reported to 

the National Health care safety Network at the centers for 

Disease control and prevention,” Infect. Control Hosp. 

Epidemiol .,29 (H): 996-1011. Doi: 10.1086/591 861. PM1D 

18947320 (2006-2007).  

2. WHO. “Use of antimicrobials outside human medicine and 

resultant antimicrobial resistance in humans” World Health 

organization (2002).  

3. Tapsell LC, Hemphill I, CobiaCL, et al.,. “Health benefits of herbs 

and spices: the past, the present, the future”. Med .J. Aus., 185 

(4 suppl): 84-24 PM1D17022 (2006). 

4. Masuda, T ; Yonemori, S ; Oyama, Y; Tekeda, Y; Tanaka, T ; 

Andoh,T ; Shinohara, A and Nakata, M., Evaluation of the 

antioxidant activity of Environmental plants activity of the leaf 

extracts from sea shore plants. Journal of Agricultural and Food 

chemistry,47:1749-1754 (1999). 

5. Tan GT ; Pezzuto, JM ; Kinghorn, AD and Hughes, SH. Evaluation 

of natural products as inhibitors of human immunodeficiency 

virus type 1 (HIV -1) reverse transcriptase. Journal of Natural 

Products, 54:143-154 (1991). 

6. Lin, CC:chen YL: Lin JM and Ujiie, T, Evaluation of the 

antioxidant and hepatoprotective activitiy of Terminalia 

catappa. The American Journal of Chinese medicine, 25:153-

161 (1997). 

7. Lin, CC, Chen, YL; TC Effects of punicalin on carrageenan – 

induced inflammation in Rats. The American Journal of Chinese 

Medicine 27: 371-376 (1999). 

8. Chen P.S: Li, JH ; Liu, JY and Lin, TC . Folk medicine Terminalia 

catappa and its major tannin component, punicalagin, are 

effective against bleomycin induced genotoxicity in chinese 

hamster ovary cells. Cancer Letters, 52: 115-122 (2000). 

9. Nagappa, AN ; Thakurdesai, PA ; Venkat Rao, N and Singh, J . 

Antidiabetic activity of Terminalia catappa Linn fruits. Journal 

of Ethonopharmacology 88:45-50 (2003). 

10. Ratnasooriya, WD and Dharmasiri, MG. Effects it Terminalia 

catappa seeds on sexual behavior and fertility of male rats. 

Asian Journal of Andrologey 2: 213-266. (2000). 

11. Dahanukar SA, Kulkarni RA, Rege NN. Pharmacology of 

Medicinal Plants and Natural Products. Indian J Pharmacology 

32: S81-S118 (2000). 

12. Cowan MM. Plant products as anti-microbial agents. Clinical 

microbiology reviews 12: 564-82(1999). 

13. Tona, L., K. Kambu, N. Ngimbi, K. Cimanga and A.J. Vlietinck,. 

Antiamoebic and phytochemical screening of some Congolese 

medicinal plants. J. Ehnopharmacol., 61: 57-65 (1998). 

14. Samy, R.P. and S. Ignacimuthu,. Antibacterial activity of some 

folklore medicinal plants used by tribals in Western Ghats in 

India. J. Ethnopharmacol., 69: 63-71 (2000). 

15. Palombo, E.A. and S.J. Semple,. Antibacterial activity of 

traditional medicinal plants. J. Ethnopharmacol., 77: 151-157 

(2001). 

16. Kumaraswamy, Y., P.J. Cox, M. Jaspars, L. Nahar and S.D. Sarker, 

Screening seeds of Scottish plants for antibacterial activity. J. 

Ethnopharmacol., 83: 73-77 (2002).  

17. Stepanovic, S., N. Antic, I, Dakic and M. Svabic-vlahovic,. In vitro 

antimicrobial activity of propilis and antimicrobial drugs. 

Microbial. Res., 158: 353-357(2003). 

18. Bylka, W., M. Szaufer-Hajdrych, I. Matalawskan and O. Goslinka, 

Antimicrobial activity of isocytisoside and extracts of Aquilegia 

vulgaris L. Lett. Appl. Microbial., 39: 93-97 (2004). 

19. Behera, S.K. and M.K. Misra, Indigenous phytotherapy for 

genito-urinary diseases used by the Kandha tribe of Orissa, 

India: J. Ethnopharmacol, 102: 319-325 (2005) 

20. Govindarajan, R., M. Vijayakumar, M. Singh, C.H.V. Rao, A. 

Shirwaikar, A.K.S Rawat and P. Pushpangadan, Antiulcer and 

antimicrobial activity of Anogeissus latifolia. J. 

Ethnopharmacol., 106: 57-61 (2006). 

21. Dash, S. L.K Nath, S. Bhise and B. Nihar, 2005. “Antioxidant and 

Antimicrobial Activities of Heracleum neplalense D. Don Root,” 

Tropical Journal of Pharmaceutical Research, Vol.4, pp. 341-

347. 
22. Nair, R. and S. Chanda,. “Antibacterial Activity of Some 

Medicinal Plants against Some Medically Important Bacterial 
Strains,” Indian Journal of Pharmacology, Vol. 38, pp. 142-144. 
doiL 10.4103/0253-7613-25625 (2006). 

23. Tadhani, M. B. and R. Subhash,. “In vitro Antimicrobial Activity 
of Stevia rebaudiana Bertoni Leaves,” Tropical Journal of 
Pharmaceutical Research,5, pp. 557-560 (2006). 

24. Mandal, S., M.D. Mandal and N. Pal, “Antibacterial Potential of 
Azadirechta indica Seed and Bacopa monniera Leaf Extracts 
against Multidrung Resistant Salmonella enteric a Serivar 
Typhi Isolate,” Archives of Medical Science. Vol.3, pp. 14-18 
(2007). 

25. Nair, R., and S. Chanda, . “In-vitro Antimicrobial Activity of 
Psidium guajava L. Leaf Extracts against Clinically Important 
Pathogenic Microbial Starins,” Brazilian Journal of 
Microbiology, Vol, 38, pp. 452-458. doi:10.1590/S1517-
83822007000300013 (2007). 

26. Chanda, S., S. Dudhtra and M. Kaneria, “Antioxidative and 

Antimicrobial Effects of Seeds and Fruit Rind of Nutraceutical 



Neelavathi et al. 

Int J Pharm Pharm Sci, Vol 5, Issue 1, 114-120 

120 

Plants Beloging to the Fabaceae Family,” Food and Function, 

Vol.1, pp. 308-315. doi: 10. 1039 / v0fo00028k (2010). 

27. Babayi, H., I. Kolo, J. I. Okojun and U. J. J. Ijah, 2004. “The 

Antimicrobial Activities of Methanolic Extracts of Eucalyptus 

camaldulensis and Terminalia catappa against Some Pathogenic 

Microorganisms,” Biokemistri, Vol. 16, pp. 106-111. 

28. Kaneria, M., Y. Baravalia, Y. Vaghasiya and S. Chanda, 2009. 

“Determination of Antibacterial and Antioxidant Potential of 

Some Medicinal Plants from Saurashtra Region, India,” Indian 

Journal of Pharmaceutical Sciences, Vol. 71, pp. 406-412. 

29. Kelmanson, J. E., A.K. Jager and J. Van staden, 2000. “Zulu 

Medicinal Plants with Antimicrobial Activity,” Journal of 

Ethnopharmacology, Vol.69, No.3, pp.241-246. doi:10.1016-

S0378-8741(99)00147-6 

30. Parekh, J., and S. Chanda, 2006. “Screening of Some India 

Medicinal Plants for Antibacterial Activity,” Indian Journal of 

Pharmaceutical sciences. Vol.68, pp. 835-838. 

doi:10.4103/0250-474X.31032 

31. Kumar, V.P., S. C. Neelam, H. Padh and M. Rajni, 2006. “Search 

for Antibacterial and Antifungal Agents from Selected Indian 

Medicinal Plants,” Journal of Ethnopharmacology, Vol. 107, 

No.2, pp. 182-118. doi: 1016./j.jep.2006.03.013 

32. Djenane, D., J. Yanguela, L. Montanes, M. Djerbal and P. 
Roncales, 2011: Antimicrobial Activity of Pistacia lentiscus and 

Satureja montana Essential Oils against Listeria monocytogenes 
CECT 935 Using Laboratory Media. Ef-ficacy and Synergistic 

Potential in Minced Beef,” Food Control, Vol,22 pp. 1046-1053. 
doi:10.106/j.foodcont.2010.12.015. 

33. Bhattacharjee, I., A. Ghosh and G. Chandra, 2005. “Antimicrobial 
Activity of the Essential Oil of Cestrum diurnum L. Solanales: 

Solanaceae,” African Journal of Biotechnology, Vol. 4, pp. 371-
374. 

34. Scazzocchio, F., M.F. Cometa, L. Tomassina and M. Palmery, 

2007. “Antimicrobial Activity of Hydrastis Canadensis Extract 

and It’s Major Isolated Alkaloids,” Planta Medica, Vol. 67, pp. 

61-563. doi:10.1055/s-2001-16493. 

 


