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Abstract 

The use of medicinal plants as a source for relief from illness can be traced back over five millennia to written documents of the 

early civilization in China and the Near east, but it is doubtless an art as old as mankind. Nowadays the plants are widely used for 

medicinal purposes. Many microorganisms induce variety of diseases. So the medicinal herb is the only way to treat diseases 

because microorganisms are becoming resistant to the commercial drugs. In the present study chloroform, acetone, ethanol and 

aqueous extracts of Azima tetracantha were tested for the presence of phytochemicals and potential antimicrobial efficacy against 

a few bacterial pathogens such as Escherichia coli, Bacillus cereus, Staphylococcus aureus, Enterococcus sp and klebsiella sp by 

using agar well diffusion method. Ethanol extract of Azima tetracantha showed considerably moderate activity against all the 

microorganisms tested. 
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Introduction 

The traditional medicinal method, especially the use of 

medicinal plants, still plays a vital role to cover the basic 

health needs in the developing countries. Therefore, it is of 

great interest to carry out a screening of the plants in order to 

validate their use in folk medicine [1]. Plants produce a 

multitude of organic compounds that have antimicrobial 

activity. The compounds are found in various plant parts such 

as stems, roots, leaves, bark, flowers or fruits and seeds and 

include alliin/allicins, isothiocyanates, plant pigments, 

hydrolytic enzymes, proteins, essential oils and phytoalexins 

or phenolic compounds [2]. Since ancient times, people have 

been exploring the nature particularly plants in search of new 

drugs. This has resulted in the use of large number of 

medicinal plants with curative properties to treat various 

diseases [3]. According to the World Health Organization 

(WHO), more than 80% of the world's population relies on 

traditional medicine for their primary healthcare needs. The 

use of herbal medicines in Asia represents a long history of 

human interactions with the environment. Plants used for 

traditional medicine contain a wide range of substances that 

can be used to treat chronic as well as infectious diseases [4]. 

Azimatetracantha (Salvadoraceae) is known as ‘Esanku’ 

inMalayalam, 'Mulsangu' in Tamil and 'Kundali' in Sanskrit, 

respectively. Its root, root bark and leaves are used with food 

as a remedy for rheumatism [5]. It is a powerful diuretic given 

in rheumatism, dropsy, dyspepsia and chronic diarrhoea and 

as a stimulant tonic after confinement [6]. It is widely used in 

folklore herbal medicine practices in the villages of southern 

Kerala. The plant is claimed to have anti-inflammatory, 

antiperiodic, analgesic and wound healing properties [7].  

The objective of the current study is to check for the presence 

of phytochemicals and antimicrobial activity of chloroform, 

Acetone Ethanol and aqueous extract of Azima tetracantha 

based on the polarity of the solvents. 

Materials and Methods 

Selection and screening of plants 

The leaves of Azima tetracantha was collected in and around 

Erode District, Tamil Nadu. The plant materials were 

taxonomically identified. The leaves of the selected plants 

were removed from the plants and then washed under running 

tap water to remove dust. The plant samples were then shadow 

dried for about 15 days and the leaves were crushed into 

powder and stored in airtight container for further extraction 

and analysis. 

Preparation of extract 

20 grams powdered leaves of Azima tetracantha were mixed 

with 100ml of chloroform and kept over shaker for about 3 

days followed by filtration of the extract. The filtrates 

obtained were allowed to evaporate the solvent to get the 

crude extract. The residue left after the filtration were dried 

and subsequently extracted with acetone, ethanol and distilled 

water respectively in the same manner by maceration method. 

The solvents were selected in the order of increasing polarity [8 

& 9]. 

Phytochemical Screening  

The phytochemicals such as alkaloids, sterols, steroids, 

phenols, flavonoids, tannins, saponins, oils and fats were 

screened according to the standard methods [10, 11, 12, 13].  
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Alkaloids  

The plants extract were added with 2 ml HCL and the 

acetified filtrate was mixed with amyl alcohol at room 

temperature. Pink alcoholic layer indicates the presence of 

alkaloids. 

 

Sterols and steroids 

Salkowski’s test 

Small aliquots of extract were dissolved in 1-2 ml of 

chloroform and equal volume of concentrated sulphuric acid 

was added by sides of tube. The upper red layer will reveal the 

presence of steroid presence. 

 

Flavonoids 

1 ml of the extract was treated with magnesium turnings and 

few drops of concentrated sulphuric acid. Pink or red colour 

will indicate the presence of flavanoid. 

 

Tannins and phenols 
1 ml of plant extract was treated with few drops of 5% ferric 

chloride. Bluish colour indicates tannins and phenolics. 

1ml of plant extract was mixed with 1ml of gelatin solution to 

give white precipitate. 

 

Saponins 

1 ml of plant extract was diluted with 20 ml distilled water 

and was shaken vigoursly to get foam of about 1 cm indicating 

the presence of saponins. 

 

Oils and fats 

A small quantity of extract was processed between two filter 

papers to get oil stains between them. 

 

Terpenoids 

1 ml of plant extract was mixed with 3 ml of acetic acid and 

few drops of sulphuric acid to give red to blue colour range. 

 

Carbohydrates 

Fehling’s test 

1 ml of plant extract was mixed with 5 ml of Fehling’s reagent 

and kept in water bath to give red, yellow or brown 

precipitate. 

 

Benedict’s test 

1ml of plan t extract was mixed with 5 ml of Benedict’s 

reagent and kept in water bath to give red, yellow or 

precipitate. 

 

Coumarine 

1ml of aqueous extract was added with 1ml of 40% sodium 

hydroxide. Presence of yellow colour indicate coumarine. 

 

Quinone 

1ml of aqueous extract was added with 1ml of concentrated 

sulphuric acid. Red colour precipitation shows the presence of 

quinine. 

 

Glycosides 

2 drops of ninhydine was added with 1ml of aqueous extract. 

Violet colour indicate presence of glycosides.  

 

Phlobatannins  
Add about 3ml of aqueous extract was added to 2ml of 1% 

HCl and the extract was boiled. Deposition of a red precipitate 

was taken as an evidence for the presence of Phylobatannins. 

 

Protein 

Leaf extracts were treated with 1 ml 10% sodium hydroxide 

solution separately and heated. A drop of 0.7% copper 

sulphate solution to the above mixtures was added. The 

formation of purple violet colour might be indicated the 

presence of protein. 

 

Antimicrobial activity 

The extracts of Chloroform, Acetone and Ethanol were 

weighed and dissolved in an adequate amount of dimethyl 

sulfoxide respectively. Liquid nutrient agar media and the 

Petri plates were sterilized by autoclaving at 120o C for 30 

minutes. Under aseptic conditions in the laminar airflow 

chamber, about 20ml of the agar medium was dispensed into 

each Petri plate to yield a uniform depth of 4mm. After 

solidification of the media, the bacterial strains such as E. coli, 

Bacillus cereus, Staphylococcus sp, Klebsiella sp and 

Enterococcus sp obtained from MTCC, Chandigarh were 

swabbed on the surface of the agar plates. Well was prepared 

by using cork borer and 20 µl,40 µl,60 µl of extracts were 

added to distinct well with DMSO as negative control, 

Tetracycline as positive control and incubated the plates at 

37◦c for 24 hours to observe the zone of inhibition[14]. 

 

Results  

The phytochemical screening had shown for the presence of 

Sterols, Steroids, Flavanoids, Coumarin and Phlobatannin etc., 

are mentioned in the table1.The presence or absence of 

phytochemicals may vary with reference to the location, 

season, age and even with the parts of the plant. The data 

reported in Table 2 represents the antimicrobial activity of the 

organic extracts of Azima tetracantha. The results indicate that 

the extracts from the medicinal plant studied had shown 

inhibition of growth of some of the tested microorganisms. 

Ethanol extract had shown moderate action against all the 

microorganisms tested whereas no considerable results were 

found for aqueous extracts. Chloroform extract also have 

shown a considerable action over E.coli, Bacillus cereus and 

Enterococcus sp.  

 
Table 1: Phytochemical Screening of Azima tetracantha 

 

S.No Test Acetone Ethanol Distilled water 

1 Alkaloids - - - 

2 Sterols and Steroids + + + 

3 Flavanoids + + + 
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4 Tannins and Phenolics - - - 

5 

Carbohydrates 
- - - 

Fehlings 

Benedicts - + - 

6 Saponins - - + 

7 Terpenoids - - - 

8 Oils and fats - - - 

9 Coumarine - - + 

10 Quinine - - - 

11 Protein - + - 

12 Phlobatannins - + - 

13 Glycosides - - - 

Note: + indicate Presence and – indicates Absence 

 
Table 2: Antimicrobial activity of Azima tetracantha 

 

S.No Microorganism 

Zone of inhibition (Diameter) in mm Std. Antibiotic 

(Tetracycline) 10mcg/ disc Chloroform Acetone Ethanol Distilled water 

20 µl 40 µl 60 µl 20 µl 40 µl 60 µl 20 µl 40 µl 60 µl 20 µl 40 µl 60 µl  

 
Klebsiella sp 11 - - 18 16 - 12 12 13 - - - 24.4 

2 Staphylococcus sp 12 - - - - - 18 17 16 - - - 19.4 

3 Escherichia coli 15 14 - - - - 15 12 15 - - - 16.6 

4 Bacillus cereus 17 15 - 17 14 - 12 18 12 - - - 19.2 

5 Enterococcus sp 12 11 10 23 11 - 11` 12 12 - - - 22.2 

Discussion 

From the results, it is crystal clear that plant extracts have 

great potential as antimicrobial compounds against 

microorganisms and can be used in the treatment of infectious 

diseases caused by resistant microorganisms. Earlier, similar 

studies of this plant on antifungal activity [15], which made an 

effort to check the antibacterial efficacy. As this plant had 

shown the maximum antibacterial activity, it must be used to 

discover bioactive natural products which may serve as leads 

for the development of new pharmaceuticals that address 

hither to unmet therapeutic needs. Such screening of various 

natural organic compounds and identifying active agents is the 

need of the hour, because successful prediction of lead 

molecule and drug like properties at the onset of drug 

discovery will pay off later in drug development.  

 

Conclusion 

India has the plant resource with appreciable medicinal 

properties. In this aspect, the current study was carried out and 

had shown the effective property. Still more the research has 

to be made in view of isolating the valuable compound. 
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