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ABSTRACT 

Objective: Aglaia malabarica is an unexplored endemic forest tree belonging to the family Meliaceae. The present study was conducted to screen 

the phytochemical constituents of the leaf extract, to analyze the important secondary metabolites and to determine the antibacterial efficacy of the 

plant extract.  

Methods: Antibacterial activity was studied using agar based disc diffusion method. Four strains of bacteria were used for the antibacterial study 

that includes Staphylococcus aureus, Pseudomonas aeruginosae, Proteus vulgaris and Bacillus megaterium. 

Results: The presence of constituents like, carbohydrates, proteins, tannins, phenols, terpenoids, flavonoids, alkaloids and steroids were confirmed. 

Saponin was found to be absent. The secondary metabolites quantified were terpenoids, phenols and flavanoids, which were found in considerable 

amounts. The minimum inhibitory concentration (MIC) of all the bacteria studied was found to be 500 µg methanolic leaf extract.  

Conclusion: The plant extract was found to be highly potent against both the Gram positive and Gram negative strains and this property may be 

attributed to the potent phytochemicals revealed in the extract. 
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INTRODUCTION 

Aglaia, belonging to the family Meliaceae, is a genus composed of 
mostly evergreen trees of which many are endemic to a particular 
geographical region. The genus comprises of over 120 species that are 
mainly distributed in the tropical and sub-tropical areas of the world. 
Though studies have revealed many of the bioactivities of various 
species of Aglaia, only a few works have been conducted in the south 
Indian species. Most of them are important economically as they have 
edible fruits, scented flowers or medicinal properties. The complex 
biological relationships with their dispersal agents showcase the 
ecological significance of these trees. Certain species of Aglaia have 
traditionally been used for their medicinal and healing properties such 
as the treatment of fever, diarrhoea, inflammation and wounds. 
Extracts have also been used as bactericides, insecticides and also in 
perfumery [1]. Aglaia malabarica Sasidh. is a less explored plant that is 
endemic to the northern region of Western Ghats in Kerala. 

The active principles of many drugs of plant origin are secondary 
metabolites [2]. Hence, preliminary phytochemical profiling of the 
plant extracts for their major phytoconstituents is of much 
significance. The plants are able to sustain in different types of soils 
rich in microbes due to the antibacterial activity of these secondary 
metabolites. The qualitative phytochemical analysis reveals the 
chemical constitution of the plant extract and the estimation of the 
important secondary metabolites paves the way to investigate the 
biological activities of the plant.  

The bactericidal potential of plant extracts has been proved 

immensely by previous researches. Man has been using plants as the 

remedy for different ailments from very ancient time onwards. Even 

though remedies for this have been developed so early, the resistance 

capacity developed in the microbes has necessitated the improvement 

in the existing drugs or innovation of new ones. Thus, the present 

study aims to explore the immediate chemical constituents in the plant 

extract and estimation of some important secondary metabolites 

present in it. Bactericidal activity against two gram-positive and two 

gram-negative bacteria that are common potential human pathogens 

was also analyzed. This is a novel study that reports the 

phytoconstituents and bioactivity of the plant Aglaia malabarica. 

MATERIALS AND METHODS 

Collection of samples and bacteria 

The plant materials were collected from the tropical evergreen 

forests of Wayanad district, Kerala, India. The plant was identified at 

the Department of Botany, University of Calicut, Kerala, India (CALI 

no. 123754). The leaves were shade dried for seven days and 

crushed into powder using an electric blender and stored in a 

moisture free container at room temperature.  

The bacterial strains were procured from Microbial Type Culture 

Collection and Gene Bank (MTCC), Chandigarh, India. The strains 

used for the study are Bacillus megaterium (MTCC 428), 

Staphylococcus aureus (MTCC 737), Proteus vulgaris (MTCC 426) and 

Pseudomonas aeruginosa (MTCC 424).  

Preparation of extracts 

The leaf was dried and powdered using an electric blender. Aqueous 

extract, as well as methanolic extracts, were used for the preliminary 

phytochemical profiling of the plant. The soxhlet extraction was 

followed by filtration, and then the plant extract was concentrated 

by evaporating to dryness under low pressure in a vacuum [3]. The 

dried methanolic extract was dissolved in DMSO and was used for 

antibacterial assays.  

Preliminary phytochemical profiling 

The presence of potent phytochemicals was screened using the 

aqueous and methanolic leaf extracts [4]. 

Test for carbohydrate: To 1 ml of the aqueous extract, a few drops of 

Molisch’s reagent was added followed by 2 ml of conc. H2SO4 

through the sides of the test tube and observed for the blue 

colouration. To confirm the presence of carbohydrates, a few drops 

of the test sample was treated with Benedict’s reagent, boiled in a 

water bath and observed for the formation of a red precipitate. 

Test for proteins: To the test sample, Millon’s reagent was added and 

observed for the formation of white precipitate that turns red on heating. 
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Test for carotenoids: 1 g of the powdered sample was extracted in 10 

ml chloroform, filtered and was added with 85% H2SO4. Formation of 

blue colour at the interface reveals the presence of carotenoids. 

Test for saponins: Aqueous extract of the plant was taken in a test 

tube, diluted with 20 ml distilled water and vigorous shaking was 

done. Presence of foam layer that persists on the top for 15 min. is 

considered as the presence of the saponins. 

Test for phenols: Extract was spotted on filter paper, a drop of 

phosphomolybdic acid was added to the spot and was exposed to 

ammonia vapour. The appearance of blue colouration reveals the 

presence of phenol. This was confirmed by another test in which a 

fraction of the sample was treated with 5% ferric chloride. The 

appearance of deep blue or black colour precipitate confirmed the 

presence of phenols in the extract. 

Test for flavonoids: To 5 ml of diluted ammonia solution, aqueous 

filtrate was added which was followed by a few drops of conc. H2SO4. 

The solution turning to yellow colouration on standing reveals the 

presence of flavonoids in the extract. This was confirmed by adding 

few drops of 20% sodium hydroxide to a portion of the extract. The 

presence of yellow colour that disappears on the addition of dil. HCl 

was considered as the confirmation of the presence of flavonoids. 

Test for alkaloids: The test sample was treated with saturated picric 

acid (Hager’s reagent) that produces a yellow precipitate reveals the 

presence of alkaloids in the test solution. It was confirmed by adding 

Wagner’s reagent (1.27 g iodine and 2 g potassium iodide in 100 ml 

water) and observing the formation of reddish-brown precipitate or 

colouration. 

Test for steroids: 1 ml of the extract was treated with few drops of 

chloroform, acetic anhydride and conc. H2SO4 and observed for the 

formation of dark pink to red colour formation. 

Test for terpenoids: Salkowski’s test was conducted for this. 1 ml of 

chloroform was added to 2 ml of extract followed by few drops of 

conc. H2SO4. The appearance of reddish brown precipitate indicates 

the presence of terpenoids. 

Test for tannins: To 2 ml of sample 10% alcoholic ferric chloride 

solution was added and observed for the formation of blue/greenish 

colour solution (Braymer’s test). The confirmatory test was done by 

adding few drops of 1% lead acetate to the test sample for the 

formation of a yellow precipitate. 

Quantitative phytochemical profiling of some important 

secondary metabolites 

Estimation of total phenolic content: The total phenolic content was 

estimated by using Folin-ciocalteu reagent assay [5] where gallic acid 

was used as the standard. 1 ml of the test sample/standard solution of 

gallic acid was added with 0.5 ml distilled water followed by 0.125 ml 

1N Folin-ciocalteu reagent (Himedia), shaken well and allowed to 

stand for 6 min. To this 1.25 ml of 7% Na2CO3 was added and the final 

volume was made up to 3 ml using distilled water. The reaction 

mixture was mixed thoroughly, incubated in dark for 90 min. and the 

absorbance was recorded at 760 nm. Samples were analyzed in 

triplicates. The absorbance of various concentrations of the gallic acid 

standard was used to plot the calibration curve and the total phenolic 

content of the extract was calculated using the regression equation.  

Estimation of total flavonoid content: To an aliquot of diluted 

sample/standard, 75 µl of 7% NaNO2 was added and kept for 6 min. To 

this 0.15 ml 10% AlCl3 was added, incubated for 5 min. followed by the 

addition of 0.5 ml of 1M NaOH. The final volume was made up to 2.5 ml 

and the absorbance was taken at 510 nm to get the calibration curve 

from which total flavonoid content in the plant extract was estimated [6]. 

Estimation of total terpenoid content: Reaction mixture contains an 

aliquot of extract along with few drops of chloroform and H2SO4. The 

absorbance of this mixture was measured at 538 nm. Linalool was used 

as the standard to obtain the calibration curve and the total terpenoid 

content in the extract was measured using the regression equation 

generated [7]. 

Antibacterial assay 

The bacterial pure cultures were maintained in the nutrient agar 

medium, supplemented with beef extract, yeast extract and peptone. 

Subcultures of the bacterial strains were done at regular intervals 

and were incubated at room temperature. Streak plate method was 

used for the current study where the bacterial population was 

visible to the naked eye as a turbid layer on the medium. 

Various concentrations of leaf methanolic extracts were tested for 

its bactericidal potential using agar based disc diffusion method. The 
methanolic extract was dissolved in DMSO (Dimethyl sulfoxide) and 

various concentrations of 100 µg/ml, 200 µg/ml, 500 µg/ml, 1000 
µg/ml, 1500 µg/ml, 2000 µg/ml, were prepared. DMSO alone was 

used as the negative control while the tetracycline discs (Himedia) 
were used as positive control. The discs made of Whatman filter 

paper no.1 were dipped in the extracts of various concentrations 
and air dried for a few minutes. The discs were then transferred to 

the streak plates and incubated at room temperature for 24 h. The 
least concentration that inhibited the growth of the colony was 

considered as the minimum inhibitory concentration (MIC).  

RESULTS 

The preliminary phytochemical analysis of the methanolic leaf 
extract of the plant revealed the presence of major secondary 

metabolites along with the primary metabolites like carbohydrates 
and proteins but saponins were not detected (table 1). The 

presences of these components in a very prominent manner lead to 
the quantification of the major ones. The quantified ones were 

terpenoids, flavonoids and phenols (table 2). The leaf methanolic 
extract of the plant contained the terpenoids of 162.32±22.81 

mglinalool/g dry weight of the sample (DW). The flavonoid content 
was estimated to be 95.67±5.09 mg QE/g DW, while the total phenol 

was found as 118.59±13.03GAE/g DW of the extract. 

The antibacterial study of the methanolic extract was carried out by 

using DMSO as the vehicle solvent. Extracts of several concentrations 
were screened for its bactericidal efficacy by determining MIC. The plant 

extract showed inhibition of bacterial growth against all the four strains 
included in the study, starting from the concentration of 500 µg. Thus, 

the minimum inhibition concentration (MIC) of the methanolic extract 

was found to be 500 µg. The range of the zone of inhibition formed 
around the discs was 8.3±0.7 mmto 10.3±0.7 mm at the point of MIC, 

including the diameter of the filter paper (5 mm). There was no zone 
formed in the concentrations lower than 500 µg. All the concentrations 

above the MIC showed considerable bactericidal potential which was 
directly proportional to the concentrations used (table 3). 

 

Table 1: Preliminary phytochemical analysis of Aglaia malabarica leaf 

S. No. Test component Presence 

1. Carbohydrate + 
2. Protein + 
3. Carotenoids + 
4. Saponins - 
5. Phenols + 
6. Flavonoids + 
7. Alkaloids + 
8. Steroids + 
9. Terpenoids + 
10. Tannins + 

+present,-absent 
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Table 2: Quantitative phytochemical analysis of Aglaia malabarica leaf 

Chemical constituent Total content in leaf extract 

Terpenoids (LE/g DW) 162.32±22.81b 

Flavonoids (QE/g DW) 95.67±5.09b 

Phenols (GAE/g DW) 118.59±13.03b 

 

Table 3: Antibacterial activity of methanolic leaf extract of Aglaia malabarica 

Conc. of the plant extract Zone of inhibition (in mm) 

B. megaterium P. aeuriginosae S. aureus P. vulgaris 

control 29.7±8.8b 28.7±0.3b 26.0±1.2a 39.0±0.6c 

100 µg 0 0 0 0 

200 µg 0 0 0 0 

500 µg 8.7±0.3a,b 8.3±0.7a 10.3±0.7b 9.3±0.6a,b 

1000 µg 11.0±0.6a 11.3±0.9a 10.0±0.6a 12.0±0.1a 

1500 µg 19.0±0.6a 10.0±0.6a 15.0±0.6b 17.0±0.7b 

2000 µg 21.0±0.6c 17.7±0.3b 15.7±0.3a 17.0±0.6a,b 

 

DISCUSSION 

Qualitative analysis of the plant extracts has been attempted as the 

preliminary constituent verification test. The phytochemical 

constituents of several other species of Aglaia have been reported 

earlier [8-11]. Most researches on the bioactivities of various species 

of Aglaia, like molluscidal, anti-inflammatory, insecticidal and 

antimicrobial activities have been supported with their chemical 

constituents [12-14] and this reveals the importance of the 

phytochemicals of this particular genus in therapeutics. 

The antibacterial potential of the plant extract was proved against all 

the four tested strains of bacteria. The diameter of the zone of 

inhibition was found to be directly proportional to the concentration 

of the drug. It is evident from the previous reports that the secondary 

metabolites, particularly, the flavonoids, phenols and terpenoids are 

the major factors that enhance the plant to exhibit the defence 

mechanism against the microbes. Many plants belonging to the family 

Meliaceae are proved to have the bactericidal efficacy [15-17]. The 

present study reveals the antibacterial activity of the plant extract to 

both Gram positive as well as Gram negative bacteria that are potential 

human pathogens. The plant extract has proved to have a considerably 

high amount of potential phytoconstituents like flavonoid, phenol and 

terpenoids. The bactericidal potential might be due to the synergistic 

effect of these secondary metabolites present in the plant extract. 
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