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Introduction 
 

Infectious diseases have become a major 

cause of morbidity and mortality worldwide. 

Antimicrobial resistance is a serious threat 

to global public health. Plant chemicals are 

useful for infection control and, until the 

advent of antibiotics, were the only remedies 

available. The use of and search for drugs 

and dietary supplements derived from plants 

have accelerated in recent years. 

Ethnopharmacologists, botanists, 

microbiologists, and natural-products 

chemists are combing the Earth for 

phytochemicals and “leads” which could be  

 

 

 

 

 

 

 

developed for treatment of infectious 

diseases (Cowan, 1999). In India, medicinal 

plants are widely used by all sections of 

people both directly as folk medicines in 

different indigenous systems of medicine 

like Siddha, Ayurveda and Unani and 

indirectly in the pharmaceutical preparations 

(Srinivasan et al., 2001). India has about 4.5 

million plant species and among them, 

several thousands have been claimed to 

possess medicinal properties against human 

diseases.  
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Infectious diseases have become a major cause of morbidity and mortality 

worldwide. Antimicrobial resistance is a serious threat to global public health. 

Plant chemicals are useful for infection control and, until the advent of antibiotics, 

were the only remedies available. Plants are rich in a wide variety of secondary 

metabolites, such as tannins, terpenoids, alkaloids, and flavonoids, which have 

been found in vitro to have antimicrobial properties. Tropical almond, botanically 

equated as Terminalia catappa L.  is a large spreading tree. In the present study, 

attempts were made to evaluate the antimicrobial activity of aqueous extract of 

different parts of this plant against bacterial and fungal species using disc diffusion 

method. Anti bacterial activity of bark was more against gram negative bacteria 

than gram positive. Aqueous extract of fruit revealed more efficacy towards gram 

positive organisms where as wood extract was equipotent against gram positive as 

well as gram negative organisms. Antifungal activity was more for fruits than bark 

and wood extracts. Activity of the extracts was compared with standard antibiotics. 
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Terminalia catappa L., a large spreading 

tree belongs to the family Combretaceae, is 

distributed throughout the tropics in coastal 

environments. The plant has been reported 

to have many pharmacological activities 

(Venkatalakshmi et al., 2016). The dried 

leaves are used as an alternative to 

antibiotics to control fish pathogens 

(Chitmanat et al., 2005). Various extracts of 

different parts of T. catappa have been 

reported to exhibit antimicrobial (Neelavathi 

et al., 2013; Sangavi et al., 2015; Mathiyarai 

et al., 2015; Parimalagandhi et al., 2015), 

anti-inflammatory (Lin et al., 1992; Chen et 

al., 2000; Sivaranjani et al., 2014; 

Venkatalakshmi et al., 2015), antioxidant 

and anti-tumor (Venkatalakshmi et al., 

2014; Venkatalakshmi et al., 2016), anti-

HIV (Tan et al., 1991) and hepato-protective 

(Chen et al., 2000) and anti-diabetic 

properties (Nagappa et al., 2003) besides 

being aphrodisiac (Ratnasooriya and 

Darmasiri, 2000). The moderate 

consumption of the seed kernel is useful in 

treating sexual dysfunction among men, 

primarily for premature ejaculation 

(Ratnasooriya and Darmasiri, 2000).  In the 

present study, attempts were made to 

evaluate the antimicrobial activity of the 

aqueous extract of bark, fruits and wood of 

this plant against bacterial and fungal 

species using disc diffusion method. 

 

Materials and Methods 

 

Collection and authentication of plant 

materials 

 

Selected plant parts such as bark, fruits and 

wood of Terminalia catappa Linn. for the 

proposed study were collected from in and 

around Mannargudi, Tamilnadu, India. The 

identity of the plant specimens were 

confirmed using Flora of Presidency of 

Madras (Gamble, 1997). The botanical 

identity was authenticated by comparing 

with the herbarium specimen deposited at 

RAPINAT Herbarium, St. Joseph’s College, 

Tiruchirappalli, Tamilnadu, India (Voucher 

specimen number P.N.001/2012). 

Medicinally useful parts of the plants were 

studied in both fresh and dried conditions as 

per the standard textual methods (Trease and 

Evans, 1983). 

 

Preparation of the extract  
 

Powdered samples of bark, wood and fruit 

of T. catappa L. were used for the 

preparation of aqueous extracts.  Plant 

powder (50 g) was taken with 250 ml water 

and incubated for 36 h. Then, it was filtered 

and the filtrate was allowed to evaporate at 

56
◦
C until semi solid consistency is 

obtained. Then the aqueous extract was re-

dissolved in water at 1 mg/ml ratio and used 

for the assessment of antimicrobial activity. 

 

Antimicrobial Assays 

 

Disc preparation 

 

6mm (diameter) discs were prepared from 

Whatmann No. 1 filter paper. The discs 

were sterilized by autoclaving at 121°C. 

After sterilization the moistened discs were 

dried in a hot air oven at 50°C and 

impregnated with different concentrations of 

the test substances. 

 

Microorganisms 

 

Three Gram-positive bacteria 

Staphylococcus aureus, Streptococcus 

pneumoniae, Enterococcus faecalis; three 

Gram negative bacteria Salmonella typhi, 

Vibrio cholerae, Escherichia coli and four 

fungi Aspergillus niger, Aspergillus flavus, 

Aspergillus terreus and Candida albicans 

were selected for antimicrobial efficacy 

studies. The bacterial isolates were first sub 

cultured in a nutrient broth and incubated at 
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37
0
C for 18h while the fungal isolates were 

sub cultured in Potato dextrose agar for 72h 

at 25
0
C. 

 

Antibacterial activity 

 

Antibacterial activity was carried out 

following the modified method originally 

described by Bauer et al., (1966). Muller 

Hinton agar was prepared and autoclaved at 

15 lbs pressure for 20 minutes and cooled to 

45ºC. The cooled media was poured on to 

sterile petriplates and allowed for 

solidification. The plates with media were 

seeded with the respective bacterial 

suspensions using sterile swab. The test drug 

coated discs were placed suitably on 

petriplates along with control and standard 

(Gentamicin (10 µg) for Bacteria) discs. The 

plates were incubated at 37ºC for 24 hrs. 

After incubation period, the diameter of the 

zone formed around the paper disc were 

measured and expressed in mm. 

 

Antifungal activity 

 

Antifungal activity test was carried out 

following the modified method originally 

described by Bauer et al., (1966). Potato 

Dextrose Agar (PDA) was prepared and 

autoclaved at 15 lbs pressure for 20 minutes 

and cooled to 45ºC. The cooled media was 

added with 10ml/L tartaric acid (10%) 

which act as an antibacterial agent and 

poured on to sterile petriplates and allowed 

for solidification. The plates with media 

were seeded with the respective fugal 

suspensions using sterile swab. The test drug 

coated discs were placed suitably on 

petriplates along with control and standard 

(Amphotericin B (20 µg)) discs. The plates 

were incubated at 28ºC for 72 hrs. After 

incubation period, the diameter of the zone 

formed around the discs were measured and 

expressed in mm. 

 

Results and Discussion 

 

Protection against infectious diseases is 

considered as the primary function of the 

immune system. A well functioning immune 

system resists harmful invasions of 

pathogens through its innate and adaptive 

arms of immune responses. In 

immunocompromised conditions, herbal 

supplements can be used as adjuvants to 

enhance the function of the immune system. 

In this way, herbal drugs which show 

promising antimicrobial activity can be 

considered as immune enhancers. Hence in 

the present study, antimicrobial activity of 

the selected plant drugs was evaluated 

against some bacterial and fungal pathogens. 

 

Antibacterial activity 

 

In the present study antibacterial activity of 

aqueous extracts of bark, fruits and wood of 

T. catappa was evaluated against 3 gram 

positive and 3 gram negative organisms such 

as Staphylococcus aureus, Streptococcus 

pnemononiae, Enterococuus faeealis, 

Salmonella typhi, Vibrio cholerae and 

Escherichia coli. Four different 

concentrations (50 g, 100 g, 150 g, 200 

g) of the test drugs were chosen.  

 

Aqueous extract of bark produced maximum 

inhibition zone of 22 mm for Salmonella 

typhi among the tested organisms. It was 

identical to the value obtained for standard 

antibiotic gentamicin. It produced inhibition 

zone of 18mm for Vibrio cholerae and E. 

coli. The aqueous extract of bark was found 

to be more potent in controlling the growth 

of gram negative bacteria. Aqueous extract 

of fruits produced maximum inhibition zone 

against Staphylococcus aureus (17 mm) and 

E. coli (17 mm). When compared to bark, 

fruit extract was found to be effective 

against gram positive organisms.  
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Table.1 Antibacterial activity of aqueous extracts of different parts of T.catappa L. 
 

 

Table.2 Antifungal activity of aqueous extracts of different parts of T.catappa L. 

 

Bacteria 

Zone of inhibition (mm in diameter) 

Control 
Gentamicin 

(10g) 

T. catappa L. 

Bark Fruit Wood 

50g 100g 150g 200g 50g 100g 150g 200g 50g 100g 150g 200g 

Enterococcus 

faecalis 

- 22 10 12 12 14 12 13 15 16 13 16 17 21 

Staphylococcus 

aureus 

- 26 12 15 16 14 10 14 16 17 14 15 17 17 

Streptococcus 

pneumoniae 

- 21 16 14 12 16 07 09 11 15 10 12 13 13 

Escherichia 

coli 

- 21 15 17 18 18 10 11 13 17 12 16 18 20 

Salmonella 

typhi 

- 22 18 18 21 22 07 08 10 10 14 15 20 22 

Vibrio 

cholerae 

- 26 17 18 20 18 08 08 10 11 13 15 19 22 

Fungi 

Zone of inhibition (diameter in mm) 

Control 
Amphotericin 

(20g) 

T. catappa L. 

Bark Fruit  Wood 

50g 100g 150g 200g 50g 100g 150g 200g 50g 100g 150g 200g 

Aspergillus 

niger  

- 16 - - - 15 13 14 14 29 - 10 12 18 

Aspergillus 

flavus  

- 18 - - 12 18 13 13 14 22 - - 13 15 

Aspergillus 

terreus 

- 13 - 14 14 20 - 14 14 15 - 08 09 18 

Candida 

albicans 

- 14 - - 08 18 - 12 08 16 - 12 08 19 
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In the case of wood extract maximum zone 

of inhibition was obtained for Salmonella 

typhi (22 mm) and Vibrio cholarae (22 mm). 

Like bark extract wood extract was also 

efficacious in controlling the growth of gram 

negative organisms. 

 

From the data of the results obtained, it was 

evident that the aqueous extracts of test 

drugs produced dose dependent 

bacteriostatic activity against the bacteria 

under study. Maximum zone of inhibition 

was obtained at a concentration of 200 µg. 

Among the test drugs, bark and wood 

extracts were effective against gram 

negative organisms, where as fruit extract 

was found to be effective against gram 

positive organisms. 

 

Antifungal activity 

 

Antifungal activity of bark, fruits and wood 

of T.catappa was evaluated against four 

fungal species namely Aspergillus niger, 

Aspergillus flavus, Aspergillus terreus and 

Candida albicans. The activity of the 

extracts was compared with Amphotericin 

B. Four different concentrations (50μg, 

100μg, 150μg, 200μg) of the extracts were 

selected. Aqueous extract of bark at a 

concentration of 50 μg, did not produce 

inhibition zone against all the tested 

organisms. At a concentration of 100 μg, it 

inhibited the growth of A.terreus with an 

inhibition zone of 14 mm. No activity was 

found against A.niger even at a 

concentration of 150 μg. The aqueous 

extract of bark was found to be effective in 

inhibiting all the four organisms at a 

concentration of 200 μg. Maximum activity 

was shown against A.terreus (20mm). 

 

Aqueous extract of fruit showed better 

antifungal activity than bark. At 50 μg, it 

was ineffective against A.terreus and 

C.albicans. All the other concentrations 

found to be effective in controlling fungal 

growth. Maximum activity of the extract 

was found at 200 μg. In the case of wood 

extract, 50 μg was found ineffective, since it 

did not produce inhibition zone. The extract 

was effective in controlling the growth of 

selected organisms at a concentration of 150 

μg and 200 μg. Among the three extracts, 

aqueous extract of fruit was found to have 

more antifungal activity followed by wood 

and bark. 

 

In conclusion, from the data of   the results 

obtained in the present study, it can be 

concluded that, among the three parts 

selected, bark and wood extracts produced 

inhibition zones against the selected 

bacterial strains in a much better way than 

fruit extract. Fruit extract is found to be 

effective towards gram positive organisms 

than gram negative. Antifungal activity was 

more for fruits than bark and wood extracts. 
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