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ABSTRACT 

Objectives: In the present study, the antimicrobial property of extracts obtained from leaves of A. nilotica was evaluated as the leaves of A. nilotica 
are traditionally useful for treating infectious diseases.  

Methods: The air-dried A. nilotica leaves were packed into a Soxhlet apparatus and were extracted sequentially with petroleum ether (PE), benzene 
(BZ), dichloromethane (DCM), chloroform (CF), ethanol (EA) and water (AQ). Three gram negative (Escherichia coli, Klebsiella pneumonia, Proteus 
mirabilis ) and three gram positive (Staphylococcus aureus , Enterococcus faecalis, Streptococcus pneumoniae ) organisms were selected for 
determining the antimicrobial potency of extracts by using agar well diffusion method and minimum inhibitory concentration(MIC) was also 
determined for all the extracts. 

Results: The results indicated that the various extracts of this plant exhibited different extent of antimicrobial activities but the ethanol extract of A. 
nilotica showed a higher potency than the positive control kamamycin at higher concentration tested in agar well diffusion method. MIC values also 
have indicated that the ethanol extract was considered as good antimicrobial agents whereas benzene, dichloromethane and aqueous extracts as 
moderately active agents and petroleum ether as weakly active. The potency of ethanol could be due to the presence of enormous amount of 
flavonoids and phenolic compounds.  

Conclusion: Thus the crude ethanol extract of leaves of A. nilotica can be used as a potential source of natural antibiotics.  
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INTRODUCTION 

Plants served mankind as a source of medicine from time 
immemorial. According to World Health Organization, the best way 
of obtaining drugs could be from medicinal plants. About 80% of 
populations from developed countries use traditional medicine as a 
cure for ailments. The phytochemicals from safe traditional 
medicinal plants serve as lead compounds for discovering 
chemotherapeutic drugs [1-3]. Therefore, such plants should be 
investigated to evaluate their properties, safety and efficacy.  

Plants are considered as chemical storehouses as they contain a variety 
of multidisciplinary bioactive compounds. Both plant extracts and 
phytochemicals with known pharmacological properties can be of great 
significance in medicinal field [4-5].  
The phytochemicals responsible for pharmacological property could be 
secondary metabolites such as phenolic compounds, tannins, essential 
oils etc [6-9]. There is large number of studies conducted in different 
countries to evaluate the pharmacological efficiency of medicinal plants.  

Dietary phytochemicals with antioxidant activity are associated with 
a lower risk of mortality from many of the diseases like diabetes, 
acute hypertension, cancer, infectious diseases and cardiovascular 
diseases [10-11] Plant-derived natural products such as flavonoids, 
terpenes, alkaloids, α-tocopherol, and carotenoids have received 
considerable attention in recent years due to their diverse 
pharmacological properties, including cytotoxic and chemo 
preventive effects [12-13].  

The plant A. nilotica is a tree 5-20m high with a dense spheric crown, 
stems and branches usually dark to black colored, fissured bark, grey-
pinkish slash, exuding a reddish low quality gum. The tree is used for 
cold, bronchitis, diarrhoea, dysentery, biliousness, bleeding piles and 
leucoderma [14]. It was reported that the plant is rich in phenolics 
consisting of condensed tannin and phlobatannin, gallic acid, 
protocatechuic acid pyrocatechol, (+) -catechin, (_) epigallocatechin- 7-
gallate, and (_) epigallocatechin-5, 7-digallate [15-16]. 

In our previous study, we showed that the ethanol extract prepared 
from leaves of Acacia nilotica had potent antioxidant and anti cancer 
activities and we found that the phenolic compound ethyl gallate 
was responsible for these properties [17-19].  

However, to the best of our knowledge, no study has been carried 
out on the possible antimicrobial action of leaves of this plant. 
Therefore in the present study, the possible antimicrobial 
property of extracts obtained from leaves of A. nilotica (L.) Wild. 
Ex. Delile Subsp. indica (Benth.) Brenan was evaluated because the 
leaves of A. nilotica are traditionally useful for treating infectious 
diseases like throat infection, cold, pneumonia, meningitis and 
urinary problems.  

MATERIALS AND METHODS 

Plant preparation and extraction 

The Acacia nilotica was collected from vicinity of VIT University, 
Vellore during the month of August 2007. A. nilotica was identified 
as Acacia nilotica (L.) Wild. Ex. Delile subsp. indica (Benth.) Brenan 
and voucher specimen deposited at Botanical Survey of India, South 
circle, Coimbatore. 

For sequential extraction, air-dried A. nilotica leaves were packed 
into a Soxhlet apparatus and were extracted sequentially with 
petroleum ether (PE), benzene (BZ), dichloromethane (DCM), 
chloroform (CF), ethanol (EA) and water (AQ). The extracts were 
subjected to further analysis and all the assays were done in 
triplicates.  

Determination of antimicrobial property  

Culture media  

Mueller Hinton agar (MHA) is used to test bacteria. MHA was 
prepared and sterilized in autoclave at 121ºC for 15 minutes and 
poured in sterilized petriplates and allowed for solidification.  

Test organisms used 

The test organisms were selected on the basis that they cause a lot of 
infections in humans. Both Gram-positive and Gram-negative 
bacterial species were selected as test organisms.  

Gram positive bacteria 

Staphylococcus aureus (ATCC 9144); Enterococcus faecalis (ATCC 
35550); Streptococcus pneumoniae (ATCC 33400). 
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Gram negative bacteria 

Escherichia coli (ATCC 13534); Klebsiella pneumonia (ATCC 15380); 
Proteus mirabilis (ATCC 7002). 

Preparation of inoculum and standardization of culture 

The inoculum was prepared by inoculating a loop of each organism 
from a 24 h old culture into a sterile nutrient broth aseptically and 
kept in incubator shaker at 37ºC for 24 h. 

The overnight culture is taken and checked until the visible turbidity 
is equal or greater than the 0.5 McFarland standard at 625 nm using 
spectrophotometer. Sterilized nutrient broth is used as blank [20]. If 
the absorbance is higher, then the culture is diluted with sterilized 
nutrient broth and absorbance is noted. The culture is stored for the 
further analysis. 

Determination of antimicrobial assay 

The Plant extracts were assessed for its antimicrobial activity by 
agar well diffusion method [21]. MHA plates were seeded with 
standardized 24 hr broth culture of test bacteria. In each of these 
plates five wells of 6mm were made using a sterile cork borer. The 
plant extracts of different concentrations (10, 50,100, 250 and 500 
µg) were added to respective wells in the volume of 100 µl. Separate 
plates were kept for both positive and negative control. Solvent was 
used as negative control and kanamycin antibiotic as positive 
control. The plates were kept at room temperature for 20 min for 
diffusion of extracts into the medium and incubated at 37ºC for 24 h. 

The antimicrobial activity was evaluated by measuring the diameter 
of inhibition zone. The experiment was carried out in triplicate and 
the diameter of the inhibition zones in mm was calculated. 

Determination of minimum inhibitory concentration 

Plant extracts at different concentrations were added in the test tubes 
and incubated at 37ºC for 30 minutes. After incubation 1 ml of purple 
broth and 1 ml of 1% dextrose were added in all the test tubes. Control 
was also maintained with nutrient broth along with purple broth and 
dextrose. The tubes were incubated at 37ºC for 24 h. 

The retention of purple color in the test tubes at the minimum 
concentration indicated the minimum inhibitory concentration of an 
antimicrobial that will inhibit the visible growth of an organism after 
overnight incubation [22]. 

RESULTS AND DISCUSSION 

Antimicrobial activity 

Medicinal plants have become the subject of global attention due to 
the evolution of resistance genes to antibiotics of microbial origin 
and synthetic compounds [23]. A great deal of interest has 
developed in the fields of ethno botany and complementary 
medicine to identify bioactive compounds for their chemo 
preventive and chemotherapeutic potentials. [24]. The antibacterial 
activity of the plant extracts against six bacterial strains was 
quantitatively assessed by the presence or absence of inhibition 
zone by measuring the diameter of area around the well (Table 1).  

 

Table 1: Antimicrobial activity of different extracts obtained from Acacia nilotica 

Extracts Conc. (µg/ml) Zone of inhibition (mm) 
1 2 3 4 5 6 

PE 10 - - - - - - 
50 - - - - - - 
100 - - - - - - 
250 - 8.2 ± 0.17 - - - - 
500 - 9.5 ± 0.29 - - - - 

BZ 10 - - - - 7.3 ± 0.333 - 
50 - - - - 8.3 ± 0.33 - 
100 - - - - 9.3 ± 0.33 - 
250 - - - 6.5 ± 0.29 10.3 ± 0.33 - 
500 - - - 7.3 ± 0.33 11.3 ± 0.33 - 

DCM 10 - 6.5 ± 0.29 - 6.3 ± 0.33 - - 
50 - 7.16 ± 0.17 - 7.3 ± 0.33 - - 
100 - 8.16 ± 0.16 - 8.3 ± 0.33 - - 
250 - 9.16 ± 0.16 - 10.3 ± 0.33 - - 
500 - 10.5 ± 0.28 - 11.3 ± 0.33 - - 

CF 10 - 6.16 ± 0.16 - 8.5 ± 0.28 - - 
50 - 8.5 ± 0.28 - 9.16 ± 0.16 - - 
100 - 10.3 ± 0.3 - 10.3 ± 0.33 - - 
250 - 11.3 ± 0.3 - 11.3 ± 0.33 - - 
500 - 12.5 ± 0.28 - 12.16 ± 0.16 - - 

EA 10 - 7.5 ± 0.29 - - 9.3 ± 0.33 7.16 ± 0.16 
50 10.5 ± 0.29 8.5 ± 0.28 9.33 ± 0.33 8.3 ± 0.33 11.5 ± 0.28 8.5 ± 0.28 
100 12.2 ± 0.16 9.2 ± 0.16 11.33 ± 0.33 9.2 ± 0.16 12.3 ± 0.33 9.3 ± 0.33 
250 13.2 ± 0.16 10.33 ± 0.33 12.33 ± 0.33 10.5 ± 0.28 13.3 ± 0.33 10.3 ± 0.33 
500 17.5 ± 0.28 11.3 ± 0.33 14.33 ± 0.33 11.5 ± 0.29 14.5 ± 0.28 11.3 ± 0.33 

AQ 10 - - - 7.5 ± 0.28 - - 
50 - - - 8.3 ± 0.33 - - 
100 - - - 10.3 ± 0.33 - - 
250 - 8.3 ± 0.33 - - - - 
500 - 9.3 ± 0.33 - - - - 

Kanamycin 30 µg/disc 16.3 ± 0.33 18.3 ± 0.33 15.0 ± 0.57 12.3 ± 0.33 18.3 ± 0.33 11.33 ± 0.33 

1. Staphylococcus aureus 2. Streptococcus pneumonia 3. Enterococcus faecalis 4. Escherichia coli  5 Proteus mirabilis 6. Klebsiella pneumoniae 

PE: Petroleum ether; BZ: Benzene; DCM: Dichloromethane; CF: Chloroform; EA: Ethanol; AQ: Water 

Note: mm - millimeter; µg - microgram; ml - milliliter 

The majority of the clinically useful antibiotics are active against the 
test strains at least at 10g /ml concentration. A compound is not 
considered as an antibiotic if it is not active at least at 100g /ml. On 

this basis, tests on plant extracts were carried out at five different 
concentrations (10, 50,100, 250 and 500 µg). All the extracts 
behaved differently in the present investigation and the distinct 
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microbial activities of different extracts can be due to the diverse 
chemical nature of various phytochemicals [25]. Gradual increase in 
the diameter of inhibition zone was noted with corresponding 
increase in concentration of extracts used. In the present work, the 
ethanol extract of Acacia nilotica was found to be effective against 
both gram-positive and gram-negative bacteria at all the 
concentrations tested. Our results are consistent with the previous 
reports indicating that ethanolic leaf extracts of Aegel marmelos, 
showed maximum inhibition against Gram-positive and Gram-
negative bacteria. [26]. Dichloromethane, chloroform and aqueous 
extracts were effective against Streptococcus pneumonia and 
Escherichia coli but benzene extract was effective against Proteus 
mirabilis only. Petroleum ether extract was not effective against all 
the organisms tested but effective against Streptococcus pneumonia 
only at higher concentrations. When compared to ethanol extract, all 
the extracts showed less antibacterial activity. Similar results were 
also reported in the past study in bark extract of A. nilotica [27] 
where the ethanol stem bark extract was effective against 
Streptococcus viridans, Staphylococcus aureus, Escherichia coli, 
Bacillus subtilis, and Shigella sonnei.  

When compared to the antibiotic kanamycin, the ethanol extract 
exhibit higher zone of inhibition against the tested organism at 
higher concentrations. This reveals that the plant contains 
compounds that may have potent antimicrobial activity against the 
tested microorganisms than the ethanol extract and antibiotics 
tested. The positive control exhibited the zone of inhibition at 
varying ranges, S. aureus at 16mm, S. pneumoniae at 18mm, E. 

faecalis at 15mm, E. coli at 12mm, P. mirabilis at 18mm, K. 
pneumoniae at 11mm.  

Minimum inhibitory concentration 

Minimum inhibitory concentrations are considered as the ‘gold 
standard’ for determining the susceptibility of organism to 
antimicrobial activity and therefore used to judge the performance 
of all other methods of susceptibility testing. It is defined as the 
lowest concentration of an antimicrobial that will inhibit the visible 
growth of a microorganism after overnight incubation [20]. 

Minimum inhibitory concentration (MIC) was assessed for all the 
extracts of A. nilotica. The results indicated that the ethanol extract 
was effective than other extracts against the tested organism. 
Ethanol extracts inhibited the growth of S. aureus, S. pneumoniae, E. 
faecalis, E. coli, P. mirabilis and K. pneumoniae at concentrations of 
10 & 5 0µg/ml (Table 2). Extracts with MIC values less than 100 
µg/ml were considered with good antimicrobial activity; whereas 
MIC values of 100- 500 µg/ml were moderately active and 500-1000 
µg/ml were weakly active [8]. Thus ethanol extract was considered 
as good antimicrobial agents whereas benzene, dichloromethane 
and aqueous extracts as moderately active agents and petroleum 
ether as weakly active. Similar results were observed in the previous 
study assessed for antimicrobial activity of ethanol extracts of five 
plants including Acacia nilotica against 11 clinical pathogens 
including S. aureus, E. faecalis, E. coli, K. pneumoniae. This study 
revealed that, the most potent antimicrobial plant was A. nilotica 
(MIC range 9.75-313µg/ml) [28]. 

 

Table 2: Minimum inhibitory concentration of different extracts obtained from Acacia nilotica 

Extracts Minimum inhibitory concentration (µg/ml) 
1 2 3 4 5 6 

PE - - - - - - 
BZ - - - 500 500 - 
DCM - 500 - 500 - - 
CF - 250 - 500 - - 
EA 50 10 50 50 10 10 
AQ - 500 - 500 - - 

1. Staphylococcus aureus 2. Streptococcus pneumoniae 3. Enterococcus faecalis 4. Escherichia coli 5. Proteus mirabilis 6. Klebsiella pneumonia 

PE – Petroleum ether; BZ – Benzene; DCM – Dichloromethane; CF – Chloroform; EA – Ethanol; AQ – Water extracts 
 

Previous reports about Acacia species demonstrate that they are 
rich in polyphenolic compounds [29-30]. It was also reported that 
the plant was found to be rich in gallic acid, methyl gallate and 
catechin. The highest antimicrobial activity of ethanol extract could 
be due to the presence of high amount of phenolics and flavonoids. 

CONCLUSION 

The various extracts of leaves of A. nilotica in this study exhibited 
different extent of antimicrobial activities but the ethanol extract of 
A. nilotica showed a higher potency than the positive control 
kamamycin at higher concentration tested. This could be due to the 
presence of enormous amount of flavonoids and phenolic 
compounds, which are responsible for the immense antimicrobial 
property. The results of the present study would certainly help to 
ascertain the potency of the crude ethanol extract of leaves of A. 
nilotica as a potential source of natural antibiotics.  

Since, A. nilotica is a commonly available plant; it may represent a 
potential, economical therapeutic agent for infectious diseases, due 
to its antimicrobial activities. 
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