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Abstract 
In the present study fruit of Acacia nilotica was chosen to 
evaluate its antioxidant, larvicidal and antibacterial 
properties. Phytochemical screening of aqueous and 
alcohol extracts of the plant fruits affirmed the presence of 
carbohydrates, reducing sugar, phenol, flavonoid, 
terpenoid, saponin and steroid. The antioxidant properties 
of the aqueous and alcohol fruit extracts were noted as 
10.11±0.035 and 9.75±0.023 mM of FeSO4 for Ferric 
Reducing Antioxidant Power (FRAP) assay respectively. 
The potency of antimicrobial activity of the aqueous and 
alcohol extract of A. nilotica fruit were tested against 
Pseudomonas aeruginosa, Staphylococcus aureus, 
Bacillussubtilis, and Escherichiacoli. The alcohol extract 
against E. coli, exhibited the highest antimicrobial activity. 
Aqueous extracts of A. nilotica fruit showed potential 
toxicity against Aedes albopictus larvae with LC50 value of 
142.074 mg L-1. Present findings clearly indicated that A. 
nilotica fruit extracts could be most effectively used as a 
natural antioxidant, antibacterial and larvicidal agent. 
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1. Introduction 
Phytochemicals are secondary metabolites that perform different 
roles including antioxidant, larvicidal and antimicrobial agents, and 
are in use for the betterment of mankind. Medicinal plants are the 
richest bioresource of phytochemicals which contain a complex 
mixture of alkaloids, glycosides, terpenoids, flavonoids, and 
steroids. Various general techniques such as percolation, digestion, 
decoction, hot continuous extraction, and maceration are used along 
with solvents of different polarity to extract these medicinal active 
components from different parts of plants. The quantification and 
composition of phytochemicals depend on extraction technique, 
estimation time, temperature, nature of the solvent, and solvent 
concentration [1].These secondary metabolites show many 
pharmaceutical activities for example terpenoids exhibit anti-
inflammatory, anticancer, anti-malarial, inhibition of cholesterol 
synthesis, antiviral and antibacterial activities [2], and alkaloids are 
used as anaesthetic agents[3]. Since the plant diversity of India is 
very rich there is enormous scope for screening and characterization 
of the phytochemicals extracted from various plant species for a 
wide range of use to improve human health.   

Mention may be made that in the last few decades, environmental 
pollution has been recognized as a big concern for human health. 
Environmental pollution along with ionizing radiation and other 
physiological causes like metabolism generates Reactive Oxygen 
Species (ROS) in living organisms(ROS are singlet oxygen, 
superoxide, peroxyl radicals, hydroxyl radicals, and peroxynitrite). 
Excess of ROS leads to oxidative stress such as the deactivation of 
many enzymes and cell damage by irreversible oxidation of DNA, 
proteins, and lipids[4, 5]. Antioxidants play an important role in this 
regard to protect cells from such reactive oxygen species by 
scavenging them from the body. The mechanism of action of 
antioxidants is very simple. They actually act as a reducing agent 
which blocks the chain reaction of free radicals by supplying the 
hydrogen ion. Synthetic antioxidants are hazardous to human 
health. So, the search for natural antioxidants is very necessary, and 
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medicinal plants are good reservoirs of natural antioxidants. Various 
secondary metabolites for e.g., phenol, flavonoids, and amino acids, 
are the main compounds that act as natural antioxidants[6]. 
Acacianilotica has been previously reported as a potential source of 
antioxidant polyphenols like tannin, gallic acid, ellagic acid, and 
catechin [7].  

Apart from the reactive oxygen species (ROS), various pathogens 
also have deleterious effects on human health. Since the discovery of 
Penicillin, antibiotics have been used to treat infectious diseases. 
Considering the fact that a huge number of antibiotics have already 
been discovered, abuse (as a growth factor in animal farms, 
prophylactic and self-medication by nonmedical individuals) and 
overuse of those antibiotics has become one of the prime reasons for 
the rise and spreading of resistant strains commonly, multi-drug 
resistant strains (MDR) or extensively drug-resistant (XDR) of 
numerous groups of microorganisms [8]. The other considerable 
reasons are excessive use of immunosuppressive drugs, organ 
transplantation, adulterations in chemotherapeutic agents, and 
improper use of medical equipment, etc. The previous findings of 
the extensive occurrence of antibiotic resistance to freshly presented 
antibiotics indicate that even new generations of antibiotics will have 
a petite life prospect [9]. Thus, antimicrobial resistance is now 
considered a serious global problem, increasing mortality and 
morbidity. Recent studies have shown that the clinical isolates of 
various common human pathogens such as Escherichia coli, Klebsiella 
pneumoniae, Staphylococcus aureus, and Pseudomonas aeruginosa 
swiftly gain antibiotic resistance and rapidly spread in the 
environment [10]. Therefore, now the world needs alternative and 
preferably natural compounds or even technics having antimicrobial 
activity. Since ancient times, several plant products have been used 
as medicine. In some previous studies, it was found that various 
medicinal plant extracts have potential antimicrobial activity against 
harmful microorganisms. Aqueous extracts of Acacia nilotica, Justicia 
zeylanica, Lantana camera, and Saracaasoca have been reported to 
possess antimicrobial activity against some selective bacteria [11].   

World Health Organization, in the year 2020, had published a list of 
the thirteen most urgent human health challenges that needed to be 
addressed over the next ten years [12]. Along with antibiotic 
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resistance due to the overuse of antibiotics, the list included the 
spread of mosquito-borne infectious diseases like malaria and 
dengue [12]. Considering human health, mosquitoes are still 
considered the deadliest enemy. Mosquitos are tiny assassins of 
nature that kill more than a million victims around the world in a 
single year [13]. Their annoying presence is felt in the diseases they 
manifest, including malaria, filariasis, dengue, yellow fever, and 
encephalitis [14]. Hazardous chemical pesticides not only cause 
human immune dysfunction, various forms of cancers, and birth 
defects but also potentially perturb various components of the 
ecosystem [15, 16]. Actually, these chemical pesticides have enough 
potential to destroy major habitat types around the globe along with 
the adverse effects on agriculture [17]. The need of the hour is thus 
to find suitable eco-friendly alternate sources of larvicides that can 
actively control mosquito menace and be gentle to nature at the same 
time [18]. Medicinal Plant extracts, which are natural products, are 
considered excellent in this regard [19].  

One such medicinally important plant is Acacia nilotica which 
belongs to Fabaceae family of genus Acacia and is commonly known 
as ‘babla’. The plant is native to the Middle East and the Indian 
subcontinent. Different parts of Acacia nilotica have been used 
traditionally to treat wounds, pharyngitis, bronchitis, diabetes, 
wound ulcers, skin disease, tuberculosis, and smallpox[20]. 
Literature also suggests that Acacia nilotica has health-giving power 
against different microbial diseases, hypertension, and haemorrhoid 
[20]. Considering the previous facts obtained from various kinds of 
literature, in the present study, the medicinal plant Acacia nilotica 
was chosen to assess its antioxidant, antimicrobial, and larvicidal 
effects. 

2. Materials and Methods 

2.1 Plant Material  

The fruit of Acacia nilotica was collected from the campus of 
Durgapur Govt. College. This plant was identified botanically in the 
Department of Botany, Durgapur Government College, Durgapur-
14, Paschim Bardhaman, West Bengal. The fresh fruit was 
thoroughly rinsed in water and shade dried at room temperature. 
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The dried fruits were finely ground in a blender and stored in an air 
tight container box at room temperature. All the analysis were done 
within six months of collection of plant samples. 

2.2 Reagents  

Ethanol, methanol, distilled water, aqueous HCl, chloroform, 
concentrated sulphuric acid, Ammonia solution, picric acid, bismuth 
nitrate, potassium iodide, ferric chloride, α-napthyl amine, sodium 
hydroxide, aluminium chloride, potassium acetate, Folin-Ciocalteu 
reagent, gallic acid, qercetin, TPTZ, potassium ferrocyanide, ferrous 
sulphate, agar, and other chemicals were of the highest purity 
available. All these chemicals were procured from different reputed 
companies like Sigma-Aldrich, Merck India, Himedia, and SRL. 

2.3 Preparation of Aqueous and Alcohol Extracts 

The aqueous extract of Acacia nilotica fruits was prepared by 
following the maceration process [21]. 5 gm of finely ground plant 
powder was taken in a 100 ml beaker, and 50 ml sterile distilled 
water (1:10 w/v) was added to it. Then it was stirred for 5 hrs on a 
magnetic stirrer and soaked for 24 hrs at room temperature. After 
that, the water extracts of different plants were filtered through a 
cotton filter, and the filtrates were collected in sample vials. After 
that, it was centrifuged at 1500 rpm for 10 minutes and the 
supernatant was collected. Again, these were re-filtered by using 
Whatman Filter No. 1 to obtain a clear solution. This formed the 
stock solutions which were stored in the refrigerator at 40C till 
further use. 

The alcohol (ethanol) extract of plant powder was also prepared by 
the above-said method.  

2.4 Qualitative Analysis of Phytochemicals  

The aqueous and ethanolic solvent extracts of Acacia nilotica plant 
were subjected to different chemical tests to screen the 
phytochemicals. The tests have been described in the following 
section.  
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2.4.1 Test for phenol 

FeCl3 test: 2-3 drops of 10% aqueous FeCl3 (w/v) solution were 
added to the plant extract. This test was done in triplicate. The 
emergence of blue-green colour confirmed the presence of phenol 
[21]. 

2.4.2Test for tannins 

KOH test: To the 1ml plant extract 1 ml of freshly prepared 10% 
KOH was added. This test was done in triplicate. Dirty white 
precipitates indicated the presence of tannins [22, 23]. 

2.4.3Test for carbohydrates 

Molisch test: The plant extract was treated with 2-3 drops of 
Molisch’s reagent (10% of 1-napthol in ethanol). After this, a small 
amount of conc. H2SO4 was added carefully along the sides of the 
test tube. This assay was done in triplicate. The presence of 
carbohydrates was confirmed by observing the formation of a 
reddish-violet ring at the junction.  

2.4.4Test for reducing sugars 

4 ml of Fehling solution was prepared by mixing Fehling A and B in 
equal amounts. To this solution, 1ml of plant extract was added and 
boiled for 5-10 minutes. This assay was done in triplicate. Brownish 
red precipitates indicated the presence of reducing sugars.  

2.4.5Test for flavonoids 

NaOH test: 3ml plant extract was treated with 1ml of 10% aqueous 
NaOH solution. This test was done in triplicate. The appearance of 
intense yellow colour, which turned colourless on the addition of 
dilute HCl indicated the presence of flavonoids. 

2.4.6 Test for saponins 

Froth test: 2ml of plant extract was taken in a test tube and it was 
shaken vigorously and observed for froth formation [24]. This assay 
was done in triplicate. 
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2.4.7Test for steroids 

H2SO4 test: To the 1ml of plant extract, a few drops of conc. 
H2SO4wereadded from the side walls of the test tube. This test was 
done in triplicate.  The appearance of red colour indicated the 
presence of steroids [24]. 

2.4.8 Test for terpenoids 

Salkowski test: The plant extract was mixed with twice the volume 
of chloroform and then 3ml of conc. H2SO4 was added carefully from 
the sides of the test tube. This assay was done in triplicate. Reddish 
brown colouration at the interface indicated the presence of 
terpenoids [22].  

2.5 Quantitative Estimation of Phenol and Flavonoid 

2.5.1 Estimation of Phenol Content 

The quantitative estimation of simple phenol was done by the Folin-
Ciocalteu assay method [25]. 1 ml of aqueous and alcoholic extracts 
of A. nilotica were mixed separately with 9 ml of distilled water and 
1 ml of Folin-Ciocalteu phenol reagent in a volumetric flask (25 ml). 
After 5 minutes, 10 ml of 7% Sodium carbonate (Na2CO3) solution 
was treated to the mixture and incubated for 90 min at room 
temperature and the absorbance for test and standard solutions were 
determined against the reagent blank at 550 nm with an Equiptronics 
visible scanning single beam spectrophotometer (EQ-822A). 
Solutions of gallic acid were used to prepare a standard curve. This 
measurement was done in triplicate. The phenol content was 
expressed as mg of GAE/ml of the extract [26]. 

2.5.2 Estimation of Flavonoid content 

The aluminum chloride method was used for the determination of 
the total flavonoid content.1 ml of aqueous and alcoholic extracts of 
A. nilotica was mixed separately with 4 ml of distilled water and 
incubated for 5 minutes with 0.30 ml of 5% sodium nitrite in a 
different 10 ml volumetric flask. After that mixtures were incubated 
with 0.3 ml of 10% aluminum chloride for another 5 minutes. Finally, 
2 ml of 1M Sodium hydroxide was added and diluted to 10 ml with 
distilled water. The absorbance for test and standard solutions were 
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determined against the reagent blank at 510 nm with an Equiptronics 
visible scanning single beam spectrophotometer (EQ-822A). 
Quercetin solution was used to prepare the standard curve. This 
measurement was done in triplicate. The flavonoid content was 
expressed as mg of QE/ml of the extract[27]. 

2.6 Tests for Antioxidant Property 

2.6.1 Reducing Power Method 

Here, the antioxidant power was measured in terms of reducing the 
ability of the sample. Suitable method was followed, as described 
earlier[28]. 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 2.5 ml 
K3Fe(CN)6 (1% w/v) were added to 0.5 ml of A. Nilotica plant extract 
dissolved in 0.5 ml distilled water. The resulting mixture was 
incubated at 500C for 20 min, followed by the addition of 2.5 ml of 
Trichloro acetic acid (10% w/v). The mixture was centrifuged at 3000 
rpm for 10 min to collect the upper layer of the solution (2.5ml), 
mixed with 2.5 ml distilled water and 0.5 ml 0.1%(w/v)FeCl3. The 
solutions of ascorbic acid were used for the preparation of the 
standard curve. The absorbance was then measured at 700 nm 
against a blank sample. This antioxidant assay was done in triplicate. 

2.6.2 Ferric Reducing Antioxidant Power (FRAP) Assay 

This antioxidant assay was conducted following the standard 
method [29]. Fresh FRAP solution was prepared by mixing 25 ml 
acetate buffer, 2.5 ml 2,3,5-triphenyl-1,3,4-triaza-2-azoniacyclopenta-
1,4-diene chloride (TPTZ), and 2.5 ml FeCl3.6H2O solution. 2.85 ml 
of freshly prepared FRAP reagent was mixed with 150 μl of aqueous 
and alcoholic extracts of A. Nilotica separately and incubated at 370C 
for 30 min in the dark. The absorbance was recorded at 593 nm using 
an Equiptronics visible scanning single beam spectrophotometer 
(EQ-822A). This antioxidant assay was done in triplicate.The 
standard curve was prepared for FeSO4 (0.2 mM to 1 mM) solution 
to express the antioxidant power of plant extract in mM Fe(II)/g dry 
powder.  
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2.7 Antimicrobial Activity  
The antimicrobial activity of Acacia nilotica was studied with 
aqueous and alcohol extracts on four bacterial strains: Pseudomonas 
aeruginosa, Staphylococcus aureus, Bacillus subtilis, and Escherichia coli. 

2.7.1 Collection and Maintenance of Bacterial Cultures  

Bacterial isolates of Pseudomonas aeruginosa, Staphylococcus aureus, 
Bacillus subtilis, Escherichia coli were collected from the stock cultures 
of Microbiology Laboratory, Microbiology Department, Vijaygarh 
Jyotish Ray College, (8, 2, Jadavpur Central Rd, Bijoygarh, Jadavpur, 
Kolkata, West Bengal 700032). Nutrient Agar slants of those bacterial 
cultures were maintained by periodic sub-culturing technics and 
stored at 4°C.  

2.7.2 Inoculum Preparation and Standardization 

Mueller Hinton Agar (MHA) used for direct sensitivity testing was 
prepared following the protocol given by the manufacturer:  38 g 
medium was dissolved in 1L of distilled water and autoclaved at 121 
°C for 15 minutes. By following aseptic conditions in laminar 
airflow, the medium was poured into 90 mm sterile agar plates and 
left to solidify. Those plates were incubated overnight at 37 °C, and 
as no growth occurred after, the plates were considered sterile and 
thus used for the next steps. 

Each bacterial broth culture was prepared and standardized. First of 
all, the Mueller-Hinton Broth (MHB) in distilled water was prepared 
and autoclaved. Four/five well-isolated colonies with the same 
morphological characteristics of each bacterium were peaked up by 
sterile toothpick from fresh nutrient agar plates of bacterial culture 
and aseptically transferred into test tubes containing 5 mL of 
nutrient broth and incubated for about 6 hours. When the turbidity 
of each bacterial culture reached 0.08 O.D. at 600nm, within 15 
minutes, it was used. 

(The turbidity of the inoculum tube was adjusted to the already 
prepared turbidity equivalent of 0.5 McFarland standard, which is 
assumed to contain a bacterial concentration of 1 × 108 CFU/mL.) 
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2.7.3 Agar Diffusion Assay 

The standardized cultures of each bacteria sample were evenly 
spread over separately on the surface of Mueller Hinton Agar plates 
by surface spreading using a sterile glass spreader. The sensitivity 
testing of the plant extracts was done using the agar well diffusion 
method whereby, wells of 9 mm diameter and 5 mm depth were 
made on the solid agar using a sterile metal borer. About 50 µl of the 
alcohol extract, of the concentration of 1 g/ml, was dispensed into 
respective wells, and 20 µg/ml Tetracycline and Streptomycin were 
used as a positive control since they have a broad spectrum. Sterile 
1% K2HPO4 (in distilled water) was used as a negative control. After 
the addition of plant extracts, antibiotics, and 1% K2HPO4 each plate 
was allowed to stand at 4 °C for 10 minutes to permit pre-diffusion 
of the extract to the MHA medium. Tests were repeated in duplicates 
to obtain better results. The test plates were kept at 37 °C and were 
incubated for 24 hours. Twenty-four (24) hours later, the zones of 
inhibition were measured using a ruler and a pair of dividers, and 
results were reported in millimetres (mm). The well diameter (9 mm) 
was deducted from each data of zone of inhibition. This assay was 
done in triplicate. The mean zone of inhibition and their SD value 
was calculated for each plant extract and standard antibiotic(Table 
2). 

2.8.1 Larvae Collection and Maintenance 

Aedesalbopictus larvae were collected from adjacent areas of P. R. 
Thakur Government College (P. R. Thakur Sarani, Thakurnagar, 
North 24 Parganas, West Bengal 743287). After careful transport to 
the laboratory, they were reared in dechlorinated tap water and fed 
with fish feed. 

2.8.2 Larvicidal Studies 

Mosquito larvicidal bioassays were performed following the 
standard protocol, “guidelines for laboratory and field testing of 
mosquito larvicides” suggested by the World Health 
Organization[30] with slight modifications. Aqueous plant extracts 
were prepared as per the method already described in section 2.3. 
Stock solution for the larvicidal study was taken as 10000 mg L-1 of 
Acacia nilotica fruit (w/v). Dechlorinated tap water was used to 
serially dilute the stock solution to get 12 different concentrations of 
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test samples. These were 10000 mg L-1, 5000 mg L-1, 2500 mg L-1, 1000 
mg L-1, 500 mg L-1, 300 mg L-1, 200 mg L-1, 100 mg L-1, 50 mg L-1, 25 
mg L-1, 10 mg L-1 and 5 mg L-1. Dechlorinated tap water was used as 
a control. 25 larvae of late 3rd and early 4th instars of Aedesalbopictus 
were carefully transferred to beakers of 250 ml capacity containing 
the test samples of 100 ml. Three such replicates were made for 
having a better idea of larvicidal bioassays. Beakers were kept at 
room temperature (35±2 ⁰C) and after 24 hours mortality of mosquito 
larvae was noted. A larva was considered dead if it settled at the 
bottom of the beaker and didn’t make any movement when touched 
by a needle. The data obtained for larval mortality from the three 
replicates were averaged and subjected to probit analysis for 
calculating LC50.  

3. Results and Discussion 

3.1 Qualitative Analysis of Phytochemicals 

The qualitative analyses were performed using aqueous, and 
alcoholic (ethanol) extracts of the plants. The phytochemical analysis 
from the aqueous and ethanolic extract of A. nilotica fruits revealed 
the presence of carbohydrates, reducing sugar, flavonoid, phenol, 
saponin, steroid, and terpenoids. The results of the phytochemical 
screening of aqueous and ethanolic extract of A. nilotica fruits are 
given in Table 1. The study revealed the presence of a variety of 
phytochemicals in A. nilotica plant, which makes it a potential source 
of bioactive components for the drug industry. The phytochemical 
studies showed the presence of both phenol and flavonoid which are 
potential natural antioxidant agents to remove free radicals from our 
body system. The image of fruits and colour developments for the 
presence of different phytoconstituents in plant extract has been 
shown in Fig. 1 (a-d). 

Table 1: Phytoconstituents in aqueous and ethanol extracts of Acacia nilotica fruits. 

Phytochemicals 

Acacia nilotica fruits 

Aqueous extract Ethanol extract 

Carbohydrates +++ +++ 
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The 

pharmacological studies revealed that saponins can be used as 
antibiotic, antifungal, and anti-ulcer agents[31]. Tannins are used as 
an anti-inflammatory agent and inhibit pathogenic fungi [32].  

 

  

 

 

 

 

Fig. 1: (a-d): (a) Image of Acacia nilotica fruits (b) Salkowski test for the screening of terpenoid in 

plant extract.  (c) Test for flavonoid with the plant extract. (d) Test for reducing sugar in plant extract. 

3.2 Quantification of Phenol and Flavonoids 

Phenolic compounds like phenol and flavonoid are the most 
abundant secondary metabolites in the plant kingdom. These 
compounds act as an antioxidant, and protective agents again UV 
light. The mechanism of their action is to scavenge free radicals by 
their hydroxyl groups. Quantitative determinations of individual 
phenolic compounds are disturbed due to the complexity and 
diversity of the structure. The spectrophotometric method is useful 
in solving this problem. The estimation of phenol per ml of plant 
extract was done by the Folin-Ciocalteu spectrometric method at 550 
nm and it was expressed in terms of gallic acid equivalent (mg of 
GAE/ ml of extract). The contents of phenol for aqueous and 

Flavonoid +++ +++ 

Phenol +++ +++ 

Reducing sugar +++ +++ 

Saponin +++ - 

Steroid - ++ 

Tannin +++ + 

Terpenoid +++ +++ 

(a) (b) (c) (d) 
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alcoholic (ethanol) extract of A. nilotica were3.4±0.027 and 3.6±0.043 
mg of GAE/ml of extract respectively. The estimation of flavonoid 
in per ml plant extract was done by using the aluminum chloride 
method at 510 nm and it was expressed in terms of quercetin 
equivalent (mg of QE/ ml of extract. The contents of flavonoid for 
aqueous and alcoholic (ethanol) extract of A. nilotica were8.53±0.027 
and 9.18±0.029 mg of QE/ml of extract respectively. These results 
clearly indicated that solvents influenced the quantity of phenolic 
compounds from plant extracts.   

3.3Antioxidant Activity 

Synthetic antioxidants are randomly used in food, cosmetics, and as 
medicine for their stability, cost-effectiveness, and easy availability. 
The mostly used synthetic antioxidants are Butylated 
hydroxytoluene (BHT) and butylated hydroxyanisole (BHA) and 
many research studies have reported them as carcinogens in animal 
studies [33, 34]. In the present study, antioxidant activity was 
accessed by the Ferric Reducing Antioxidant Power (FRAP) method 
and the Iron Reducing Power method. 

3.3.1 Iron Reducing Power Method 
This method is based on the principle of an increase in the 
absorbance of the reaction mixtures. An increase in the absorbance 
indicates an increase in antioxidant activity. In this method, the 
antioxidant compound forms a colour compound with potassium 
ferricyanide, trichloroacetic acid, and ferric chloride, which is 
measured at 700 nm. An increase in the absorbance of the reaction 
mixture indicates the reducing power of the samples[35]. The 
antioxidant activity is expressed in terms of Ascorbic acid 
equivalent. The values for Iron Reducing Power (IRP) method were 
0.7±0.038 and 0.64±0.033 mg of AA/ml of extract respectively. The 
high reducing power is indicative of the hydrogen-donating ability 
of the active species present in the extract.  

3.3.2 FRAP Assay 
This method measures the ability of antioxidants to reduce ferric 
ions. It is based on the complex of ferric ion and 2,3,5-triphenyl-1,3,4-
triaza-2-azoniacyclopenta-1,4-diene chloride (TPTZ) to ferrous form 
at low pH [TPTZ-Fe(III) complex to TPTZ-Fe(II)]. Antioxidant 
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activity increases linearly with increasing concentration of 
polyphenols. The estimation is expressed in terms of Ferrous 
Sulphate equivalent. The results of antioxidant power by using 
Ferric Reducing Antioxidant Power (FRAP) assay were 10.11±0.035 
and 9.75±0.023 mM of FeSO4 respectively. 

3.4 Antimicrobial activity 

The results (Table 2, Fig. 2) have shown that the alcohol extract of A. 
nilotica displayed amazing antimicrobial activity (IZ: 
10.333±0.471mm)against E. coli, greater than that of Streptomycin 
(IZ: 4.333±0.471mm) and slightly greater than that of Tetracycline 
(IZ: 07±0.816mm). It also showed some considerable antimicrobial 
activity against P. aeruginosa (IZ: 10±0.816mm) and B. subtilis (IZ: 
10±0.816mm) same and lesser than that of Streptomycin (IZ: 
10±0.816mm for P. aeruginosa, IZ: 13±0.816mm for B. subtilis) but 
much lesser than that of Tetracycline (IZ: 17.667±1.699mm for P. 
aeruginosa, IZ: 21±0.816mm for B. subtilis) (Table 2). 

Table 2: Evaluation of the antimicrobial activity of plant extract and standard antibiotics by measuring 

the zone of inhibition. 

Aqueous extracts of A.nilotica showed nominal antimicrobial activity 
against P.aeruginosa (IZ: 1.667±0.469mm) and B.subtilis (IZ: 
1.333±0.4714mm), and no antimicrobial activity against S.aureus and 
E.coli (Fig. 2, 3). 

In comparison to these findings, previously E. coli and B.subtilis 
havebeen found sensitive to aqueous, ethanolic, and methanolic 

 

 

Test Microorganisms 

Plant Extracts and Mean 

Zone of Inhibition (IZ) in 

mm ± Standard Deviation 

(SD) 

Standard Antibiotics 

(Concentration: 20µg/ml) and 

Mean Zone of Inhibition (IZ) 

in mm 

Aqueous 

Extract 

Alcohol 

Extract 

Streptomycin Tetracycline 

Pseudomonas aeruginosa  1.667±0.469 10±0.816 10±0.816 17.667±1.699 

Staphylococcus aureus 0 09±0.816 13.333±0.471 20.667±0.469 

Bacillus subtilis 1.333±0.471

4 

10±0.816 13±0.816 21±0.816 

Escherichia coli 0 10.333±0.471 4.333±0.471 07±0.816 
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extracts of A.nilotica [11, 36, 37]. For the future experiments in this 
perspective and for proper evaluation of the antimicrobial activity of 
A.nilotica plant extracts, minimum inhibitory concentration (MIC) by 
the broth dilution method [38] as well as minimum bactericidal 
concentration (MBC), should be determined. 

 

Fig. 2:  Antimicrobial activity of A. nilotica Fruit extracts (a-d): (a) B. subtilis, (b) E. coli,(c) S. aureus, 

(d) P. aeruginosa. (BW: Aqueous extract of A. nilotica, BA: Alcohol extract of A. nilotica, S: 

Streptomycin, T: Tetracycline). 

 
Fig. 3: Depiction of aqueous and alcoholic extract of Acacia nilotica fruit extract for antimicrobial 

activity against standard antibiotics by measuring the zone of inhibition. 

3.5 Larvicidal Activity 
Aqueous extracts of Acacia nilotica fruit were found to show potential 
toxicity against mosquito larvae. The highest concentration of 10000 
mg L-1 showed 100% mortality. 100% mortality was also observed in 
plant extracts as low as 2500 mg L-1. Again, no mortality was 
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observed for concentrations lower or equal to 10 mg L-1 (Fig. 4). 
Results obtained from the probit analysis revealed the LC50 value of 
142.074 mg L-1.  
Mosquitos are notorious in nature. Apart from creating a 
considerable amount of annoyance, they spread deadly diseases 
worldwide [39]. Aedes albopictus has been reported as an ardent 
exophagic and exophilic mosquito having high mammalian affinity 
[40]. This mosquito species is cosmopolitan in nature and is found 
all over the world. Being notoriously invasive Aedes albopictus is 
among the major vectors of dengue, Zika viruses, and chikungunya 
[41, 42]. Controlling these diseases mostly depends on controlling 
their vector, Aedes mosquitoes. Since, the mosquitoes are born in 
waterbodies, it is the best time to get rid of them at the larval stage. 
Chemicals used as larvicides have shown success to some extent. 
However, over time they develop insecticide resistance and Aedes 
albopictus is no exception in this regard [43]. Also, these chemicals 
are hazardous to nature and may lead to the killing of non-target 
species as well. Phytochemicals on the other hand are gentle to 
nature and can be used effectively to control mosquito larvae.  

 

Fig. 4: Aedes albopictus mosquito larvae mortality against different concentrations of Acacia nilotica 

aqueous fruit extract. 

Previous studies with aqueous extracts from plant leaves against the 
Aedes albopictus mosquito have shown interesting results. Aqueous 
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extracts of Syzygiumlanceolatumleaves have been found to show a 
LC50 value of 72.24 mg L-1 [44] while that of Galinsoga parviflora leaves 
have shown LC50 value of 49.56 mg L-1 [45] against Aedes albopictus 
larvae. In another study aqueous extracts of Rutachalepensisleaves 
have been found to show LC50 value of 93.3 mg L-1 [46] against Aedes 
albopictus larvae. Aqueous extracts of Heracleum sprengelianum leaves 
have been found to show LC50 value of 37.5 mg L-1 [47] while that of 
Plectranthus barbatus leaves have shown LC50 value of 87.25 mg L-1 

[48] against Aedes albopictus larvae. In another study aqueous extracts 
of Ocimumbasilicum leaves have shown LC50 values as low as 11.97 
mg L-1 [49] against Aedes albopictus larvae. Considering the above 
discussion comment may be made that aqueous extracts of various 
plants have varied effects on Aedes albopictus larvae mortality and 
hence wide spectrum of LC50 values have been reported. As far as 
Acacia nilotica is concerned in a previous study researchers have 
reported that the raw acetone extract of Acacia nilotica had chronic 
toxicity at 500 mg L-1 concentration against Aedes aegypti and Culex 
quinquefasciatus4thinstar mosquito larvae [50]. In another study, 
researchers have reported an estimated LC50 value of 0.004% against 
mosquito larvae for Acacia nilotica aqueous fruit extract[51]. 
Previously it has been reported that Acacia nilotica aqueous fruit 
extract could kill 50% of Culex mosquito larvae at 400 mg L-1 
concentration[52]. The present findings are interesting in this regard 
where the LC50 value of 142.074 mg L-1 was found against Aedes 
albopictus larvae using Acacia nilotica aqueous fruit extract. The 
presence of chemical components including  flavonoids, saponins, 
and tannins in the aqueous extracts of Acacia nilotica were potent 
enough to kill Aedes albopictus larvae. The present finding 
corroborates well with that made by other researchers [53]. We plan 
to use other parts of the same plant on different mosquito species in 
later days. As of now, it may be stated that Acacia nilotica aqueous 
fruit extract is toxic to Aedes albopictus larvae and it can be used to 
control this mosquito species in an environment-friendly way.  

Conclusion 
The screening of phytochemicals from medicinal plant sources will 
help us to understand the presence of different phytochemicals like 
alkaloids, carbohydrates, flavonoids, glycosides, phenolics, 
reducing sugars, saponins, steroids, tannins and terpenoids in 
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various plant parts, including fruits, leaves, sepals, and seeds. These 
secondary metabolites are responsible for the medicinal properties 
of these plants and can be used as potential drugs for our health 
benefits. Quantitative analysis of phenols and flavonoids will help 
to understand their use as antioxidants. Aquantitative analysis of 
other phytochemicals should be done to know the number of active 
constituents present in these plant extracts. The presence of 
antioxidant activity in Acacia nilotica will make it useful as a good 
natural antioxidant agent for therapeutic purposes. Also, the 
antimicrobial properties of Acacia nilotica may be used for designing 
suitable drugs. Purifying the active ingredient responsible for 
mosquito larvae mortality may lead to the inexpensive production 
of larvicides harmless to non-target species. Also, future studies may 
be aimed at the application of other extraction methods to monitor 

mosquito larvicidal activities for Acacia nilotica plant species. The 
present findings are interesting, and mention may be made 
that the extracts from Acacia nilotica plant species can be most 
effectively used as natural antioxidant, antibacterial, and 
mosquito larvicidal agents. 
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