
 

INT J CURR SCI 2012, 2: 133-139 

RESEARCH ARTICLE 

Phytochemical screening and antimicrobial activity of leaf extracts of Senna alexandrina 

Mill. against human pathogens 

Shyamala Viswanathan and Thangaraju Nallamuthu* 

Centre for Advanced Studies in Botany, University of Madras, Maraimalai Campus, Guindy, Chennai- 600 025, India 

*Corresponding author: E-Mail: nthangam@gmail.com; Phone: +91-99403 96478 

Abstract 

In the current era of increasing resistance to existing antimicrobial agents, herbal drugs are being looked as very 

importance source for discovery of new agents for treating various ailments related to bacterial and other infections. Senna 

alexandrina Mill. is well known plants in Asian countries including India which posses wide range of pharmacological activities. 

These drugs have been used as a folk remedy in India in the form of decoctions and infusions to treat bacterial infections and also 

claimed to be an effective against variety of skin conditions like psoriasis, acne, wounds etc. The present investigation was 

carried to study the unexplored area of these drugs towards their phytochemical screening and antimicrobial activity. The 

Phytochemical analysis carried out to reveal the presence of alkaloids, carbohydrates, proteins, saponins, resins. Further, scope 

exists for research with formulation and development, pharmacokinetics, safety and efficacy in patients. The herbs of Senna 

alexandrina were subjected for successive extraction using different solvents and the extracts were subjected to antimicrobial 

evaluation against gram positive, gram negative bacterial and fungal organisms by cup plate technique.  Among the various 

extracts, Methanol extract found to be more effective (24 mm) against all the bacteria and ethyl acetate extract (6 mm) found to 

be less effective against all the bacteria. The plant extract showed antibacterial activity but not showed antifungal activity against 

fungi. This kind of study could generate more such ideas for re-inventing and using herbs in combination to cure diseases. 
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Introduction 

 In recent times, herbal medicines have become an 

integral part of the primary health care system of many 

nations (Fajimi and Taiwos, 2000). The investigation of 

certain indigenous plants for their antimicrobial properties 

may yield useful results. Plants have variety of compounds 

with potentially significant therapeutic application against 

human pathogens including bacteria, fungi or virus (El astal 

et al., 2005). The current research on natural molecule and 

products primarily focuses on plants. Since they can be 

sourced more easily and be selected based on their ethno-

medical uses (Arora and Kaur, 2007). Recently, some 

higher plant products have attracted the attention of 

microbiologists to search some Phytochemical for their 

exploitation as antimicrobials such plant products would be 

biodegradable and safe to human health (Kumar et al., 

2008; Wang et al., 2010). Herbal medicines have been the 

basis of treatment and cure for various diseases and 

physiological conditions in traditional methods practiced as 

Ayurveda, Unani, and Siddha. Several plant species are 

used by many ethnic groups for the treatment of various 

ailments (Dhar et al., 1968).  However, very little 

information is available on such activity of medicinal plants 

and out of 4, 00,000 plant species on earth only a small 

number has been systematically investigated for their 

antimicrobial activities. There is a renewed interest in 

traditional medicine and an increasing demand for more 

drugs from plant sources. The belief that Green Medicine, 

is safe and more dependable than the costly synthetic drugs 

many of which have adverse side effects (Nair and Chanda, 

2007). The clinical microbiologists have great interest in 

screening of medicinal plants for antimicrobial activities 

and Phytochemical as potential new therapeutics. The need 

to screen plants for pharmaceuticals is particularly urgent in 

the light of rapid deforestation and the concurrent loss of 

biodiversity throughout the world (Dalziel, 1956). Cassia 



Shyamala Viswanathan and Thangaraju Nallamuthu, 2012 

species belong to the family of Caesalpiniaceae. 

Caesalpiniaceae is often treated as a sub-family, 

Caesalpinideae, of the large family leguminosae. It is 

closely related to Mimosaceae and Papilionaceae, but can 

be distinguished by few stamens and five free petals. 

Caesalpiniaceae consists of trees, shrubs, and a few woody 

herbs found in the tropics. Cassia species have been keen 

interest in phytochemical and pharmacological research due 

to their excellent medicinal values. They are well known in 

folk medicine for their laxative and purgative uses (Abo    

et al., 1999). The medicinal properties of Cassia species are 

due to their contents of hydroxyanthraquinone derivatives. 

The genus Cassia, with Cassia acutifolia Del (Alexandria 

senna) or Cassia angustifolia Vahl (Indian Senna) as the 

official species in generally accepted in the british 

pharmacopoeia to consist of members possessing strong 

purgatives activities. 

           Senna alexandrina Mill. occurs naturally from Mali 

eastwards to Somalia and Kenya. It is also native in Asia 

from the Arabian Peninsula to India and Sri Lanka. The 

commercial cultivation takes place in India, Sudan, Egypt, 

Pakistan, China and Korea. S. alexandrina Mill. yielding 

the finest and most valuable variety of the drug is a small 

shrub about 2 feet high. The stem is erect, smooth, and pale 

green, with long, spreading branches, bearing leaflets in 

four or five pairs, averaging an inch long, lanceolate or 

obovate, and mucilaginous, sweetish taste. The form of the 

base, and freedom from bitterness, distinguish the Senna 

from the Argel leaves, which are also thicker and stiffer. 

The flowers are small and yellow. The pods are broadly 

oblong; about 2 inches long by 7/8 inch broad, and contain 

about six seeds (Dziedzic and Hudson, 1984). The aim of 

the present paper was to evaluate the chemical constituents 

and antimicrobial activity of Senna alexandrina against 

some pathogenic bacteria and fungi and their biological 

activities and highlight their potentials as candidates for 

new drugs that may be of value in the treatment and 

prevention of human and livestock diseases.   

Materials and Methods 

Plant material 

The fresh leaves of Senna alexandrina Mill. were 

collected during the month of September, 2010, at 

Tuticourin, Tamil Nadu, India. The plant material was 

examined and washed to remove the dirt before oven dried 

at 40ºC for three days and ground into powder form. 

Chemicals and reagents 

Sabourad Dextrose Agar (SDA), Mueller Hinton 

Agar (MHA), Sabourad Dextrose Broth (SDB), Mueller 

Hinton Broth (MHB), Ethyl acetate, Methanol, Chloroform, 

Acetone and Sulphuric acid (H2SO4) were purchased from 

Janaki Scientific Company. All other chemicals and 

reagents used are of analytical grade. 

Extraction of Plant material 

Twenty gram of the dried powdered plant material 

was extracted separately in 100 mL of aqueous, acetone, 

Chloroform, ethyl acetate, and methanol for 3 days. Then 

the whole extracts were decanted and filtered using 

Whatmann No.1 filter paper. This process was repeated 

three times for each solvent. The filtrates obtained were 

concentrated under vacuum with rotary evaporator at 40ºC 

to obtain the crude extracts. The extracts were subsequently 

freeze dried and used for further studies. 

Determination of pH of the crude extracts of Senna 

alexandrina leaves 

The pH of the four different solvent and aqueous 

crude extract of Senna alexandrina leaf was determined 

using calibrated pH meter, model 3510 (Jenway). One gram 

of the four different solvent and aqueous crude extract of 

Senna alexandrina leaf was dissolved in 100 mL of 

distilled water to give a concentration of 10 mg/mL. The 

electrodes of the calibrated pH meter, model 3510 (Jenway) 

was immersed in the homogenized extract to obtain the pH 

of the crude extract. 

Phytochemical analysis 

Freshly prepared extracts were subjected to 

standard phytochemical analysis to find the presence of the 

following phytochemical constituents like Phenols, 

Flavonoids, Alkaloids, Carbohydrates, Glycosides, 

Tannins, Saponins according to the standard protocol of 

Brain and Turner, (1975) and Evans, (1996). 

Test organisms 

The test organisms were collected from the 

Department of Medical Microbiology, University of 

Madras, Taramani campus, Chennai- 600 113, Tamil Nadu, 
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India. The two gram positive: viz., Staphylococcus aureus, 

and Bacillus subtilis, three gram negative: viz., Escherichia 

coli, Pseudomonas aeruginosa, Klebsiella pneumonia and 

fungus of Candida albicans were used in the present study. 

Preparation of inoculum 

The stock cultures were maintained at 4ºC on the 

slant slopes of nutrient agar medium. Active cultures for 

experiments were prepared by transferring a loopful of cells 

from the stock cultures to test tubes of Mueller Hinton 

Broth (MHB) for bacteria and Sabourad Dextrose Broth 

(SDB) for fungi that were incubated without agitation for 

24 hrs at 37ºC and 72 hrs at 25ºC, respectively. To 5 mL of 

MHB and SDB, 0.2 mL of culture was inoculated and 

incubated till it reached the turbidity equal to that of the 

standard 0.5 Mc Farland solution at 600 nm which is 

equivalent to 106-108 CFU /mL. 

Antimicrobial assay 

Agar well diffusion method 

The antimicrobial activities of leaves extracts of S. 

alexandrina plant obtained with acetone, Chloroform, ethyl 

acetate, methanol and aqueous were evaluated by the agar 

well diffusion method (Deena and Thoppil, 2000). The 

strains that had been incubated for 24 hrs for bacteria and 

72h for fungi were used for the assay. A sterile cotton swab 

was dipped into the bacterial suspension and then evenly 

streaked over the entire surface of a sterile Mueller Hinton 

Agar plate to obtain uniform inoculums. The wells were 

punched on the seeded plates using a sterile borer (5 mm), 

and the plates were allowed to dry for 5 min. The solvent 

extraction of acetone, Chloroform, ethyl acetate, methanol 

and aqueous extracts (25, 50, 75 and 100 µL) were 

dispensed into each well using a sterile micropipette. The 

Dimethyl sulfoxide (DMSO) was used as a negative control 

and Streptomycin (10 µL) was used as positive control. The 

plates were incubated overnight for bacteria at 37°C and 

72h for fungi at 25°C. The antimicrobial activity was 

determined by measuring the diameter of zone of inhibition 

(mm). 

Minimum Inhibitory Concentration (MIC) 

The plant extract of highest dilution that still retains 

an inhibitory effect against the growth of a microorganism 

is known as MIC (Misra and Dixit, 1978). The Minimum 

Inhibitory Concentrations (MIC) was determined using the 

broth dilution method as described by Atlas (1995). The 

extract about 1g was weighed and dissolved in 100 mL of 

the solvent (Chloroform, acetone, ethyl acetate, methanol 

and aqueous) to give a concentration of 10 mg mL-1. The 

10 mg mL-1 was serially diluted by 2-fold dilution with 

pipette to concentrations of 5, 2.5, 0.625 and 0.325 mg mL-

1. Four groups of test tubes were used for the five different 

organisms. Each group consisted of seven test tubes and it 

was labeled 1-7. A set of seven test tubes covered with 

clean sterile cotton wool were used against each organisms. 

The prepared sterile nutrient broth about 9 mL was 

transferred into each test tube; 1 mL of the liquid extract 

with highest concentration (l0 mg mL-1) was transferred 

into the test tubes and was robbed on the palm and diluted 

serially by 2 fold dilution. A 109 full from the culture of 

organisms was introduced into each of the 6 test tubes. This 

experiment was carried out on the four other organisms. 

The positive controls were equally set up by using 0.l mL (l 

mg) of the liquid extract without the test organisms. All the 

test tubes were covered with clean sterile cotton wool and 

incubated at 25°C for 48h. At the expiration of the time, the 

plates were examined for zones of inhibition which were 

measured and recorded. 

Results and discussion 

The application for emergence of multi-drug 

resistance in human and animal pathogenic bacteria as well 

as undesirable side effects of certain antibiotics has 

triggered immense interest of plant origin for antimicrobial 

drugs.  The bacterial infection is one of the most serious 

global health issues in 21st Century (Morris and Masteron, 

2002). The plants have provided a source of hope for novel 

drug compounds, as plant herbal mixtures have made large 

contributions to human health and well being (Iwu et al., 

1999). The utilization of plant extracts with known 

antimicrobial properties can be of great significance of 

therapeutic treatments. The effects of the four different 

solvents and aqueous leaves crude extracts of Senna 

alexandrina Mill. have been documented in this study. The 

pH of the extract falls within the range of physiological pH 

of 7.2-7.4 which is an important factor in determining its 

suitability in formulations. This is because the stability and 
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physiological activity of most preparations depend on the 

pH (WHO, 2006). The Phytochemical constituents such as 

alkaloids, flavonoids, tannins, phenols, saponins, and 

several other aromatic compounds are secondary 

metabolites of plants that serve a defense mechanism 

against prediction by many micro organisms, insects and 

other herbivores (Bonjar et al., 2004). The present study 

carried out on the plant samples revealed the presence of 

medicinally active constituents. The Phytochemical 

constituents of the selected plants investigated are 

summarized in Table 1. The plant extracts has been 

analyzed and revealed the presence of flavonoids, 

glycosides, phenols, carbohydrates, saponins, and tannins 

in most of the selected plants which could be responsible 

for the observed antimicrobial property. These bioactive 

compounds are known to act by different mechanism and 

exert antimicrobial action. The tannins bind to proline rich 

proteins and interfere with the protein synthesis (Shimada, 

2006). Flavonoids are hydroxylated phenol substance 

known to be synthesized by plants in response to microbial 

infection and it should not be surprising that they have been 

found in vitro to be effective on antimicrobial substances 

against a wide array of microorganisms. These activities 

are probably due to their ability to complex with 

extracellular and soluble proteins and to complex with 

bacterial cell walls (Marjorie, 1999). Antimicrobial 

property of saponins is due to its ability to cause leakage of 

proteins and certain enzymes from the cell (Zablotowicz   

et al., 1996).  

The different solvent and aqueous extracts of     

S.alexandrina were tested against the pathogenic microbe’s 

viz., Escherichia  coli a most common bacteria of which 

virulent strains can cause gastroenteritis, urinary tract 

infections, neonatal meningitis; Klebsiella pneumonia 

which is the causative organism of pneumonia; 

Staphylococcus aureus, wound infecting pathogen which 

can cause septicemia, endocarditic and toxic shock 

syndrome; Bacillus subtilis, immunostimulatory agent.  

Pseudomonas aeruginosa, which infects the pulmonary 

tract, urinary tract, burns and wounds; Candida albicans, a 

casual agent of opportunistic oral and genital infections in 

humans. The different organic solvents and aqueous leaves 

extracts of  S. alexandrina showed antibacterial activity 

against all the tested organisms. The agar well diffusion 

method was used to evaluate the antimicrobial activity by 

measuring the inhibition zone against the test 

microorganisms. The methanol extract of S. alexandrina 

exhibited the prominent antibacterial activity of all the five 

bacteria but was more susceptible against E. coli and         

P. aeruginosa whereas chloroform extract was recorded 

more significant activity against B. subtilis and S. aureus. 

The ethyl acetate extract showed maximum activity against      

S. aureus and K. pneumonia and aqueous extract showed 

maximum activity against B. subtilis and S. aureus. The 

present study was supported by the Hashim et al. (2010) 

and reported the ethanol extracts of C. occidentalis, C. tora,    

C. senna, and C. nervatus showed equal or nearly equal 

antibacterial activity both against Gram-positive and Gram-

negative bacteria. 

Table 1. Phytochemical constituents present in different 

extracts of Senna alexandrina (C – chloroform, E- Ethyl 

acetate, Ac – Acetone, M – Methanol, Aq – Aqueous) 

Phytoconstituents C E Ac M Aq 

Alkaloids + - + + + 

Carbohydrates and 

reducing sugars 
+ + + + + 

Glycosides - - - - - 

Saponins - - - - + 

Triterpenes + + - + + 

Fats and Oils + + - + - 

Resins - - - - + 

Phenols - - - + - 

Tannins + - - - + 

Flavanoids - - - + + 

Proteins - - - + - 

Amino acids - - - - + 

Acid - - - - - 

Phytosterols  - - - - + 

 

The five different crude extracts of leaves of      

S. alexandrina that showed maximum antimicrobial 

activity was taken for MIC assay. The result of MIC assay 

is shown in Table 3. The susceptibility of the
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Table 2. Antimicrobial activity in mm (Zone of inhibition) of Senna alexandrina (A-25 µg/mL, B-50 µg/mL, C-75 µg/mL, D-

100 µg/mL; *Values are mean ± S.D. - No inhibition zone) 

Extracts 

 Microorganisms 

Doses Staphylococcus 

aureus 

Bacillus 

subtilis 

Escherichia 

coli 

Pseudomonas 

aeruginosa 

Klebsiella 

pneumonia  

Candida 

albicans 

 Control - - - - - - 

Chloroform 

extract 

A - 13.0±0.12 - - - - 

B 7.7±0.25 17±0.20 - - - - 

C 11±0.16 19.7±0.20 - - 11.8±0.12 - 

D 14.9±0.21 23±0.16 - - 15±0.12 - 

Acetone 

extract 

A - - - - - - 

B - 10±0.12 12±0.16 - - - 

C 14.7±0.20 12.9±0.08 18±0.20 - 9.9±0.08 - 

D 12±0.24 16±0.08 20±0.08 - 14±0.08 - 

Ethyl acetate 

exract 

A - - - - - - 

B 12±0.12 - - - - - 

C 19.9±0.08 9±0.08 6.9±0.12 5.9±0.29 7.9±0.08 - 

D 15.1±0.08 11.9±0.12 10.1±0.12 10±0.24 12±0.16 - 

Methanol A - - - 10.9±0.08 - - 

B 14.9±0.20  12±0.08 17±0.16 - - 

C 11.8±0.46 8±0.12 19.1±0.14 21±0.09 - 6.1±0.08 

D 15±0.16 11±0.16 23.9±0.08 24±0.08 - 10.9±0.09 

Aqueous 

extract 

A - 8±0. 12 - - - - 

B 6.8±0.12 10±0.04 - - - - 

C 9.9±0.20 12±0.16 9.9±0.12 7.9±0.09 11±0.09 - 

D 15±0.16 16.9±0.08 12.1±0.12 9.9±0.09 12.9±0.09 - 

Streptomycin (Control drug) 28.3±1.24 25±0.12 28.3±1.24 25±0.16 19.9±0.16 15±0.12 

 

Table 3.  The minimum inhibitory concentration (MIC) in mg/ml of the crude leaf extract of Senna alexandrina Mill. 

 

 Staphylococcus 

aureus 

Bacillus 

subtilis 

Escherichia 

coli 

Pseudomonas 

aeruginosa 

Klebsiella 

pneumonia  

Candida 

albicans 

Chloroform 5 5 5 5 5 - 
Acetone 5 5 5 5 5 - 

Ethyl acetate 5 5 5 5 5 - 

Methanol 5 5 5 5 5 5 
Aqueous 5 5 5 5 5 5 
       

microorganisms was determined quantitatively using broth 

dilution method. The Chloroform and methanol leaf 

extracts of S. alexandrina showed a potentially good 

antimicrobial activity. The MIC values of all the four 

different solvent and aqueous extract range from 10 mg to 

0.325 mg/mL-1 for the tested bacteria and fungi. The 

variation between plant extracts and standard antimicrobial 

drugs may due to the mixtures compound in the plant 

extracts compared to pure compound in standard (Gatsing 

et al., 2010). The clinical microbiologists have two reasons 

to be interested in the topic of antimicrobial activity of  

plant leaves extracts. Firstly, the Phytochemical will find 

their way into the arsenal of antimicrobial drugs prescribed 

by the physicians; several are already being tested in 

humans. The scientists realize that the effective life span of 

any antibiotic is limited to new sources especially plant 

sources are also being investigated. Secondly, the public 

peoples are becoming increasingly aware of the problems 

with the over prescription and misuse of traditional 

antibiotics. In addition many people are interested in 

having more autonomy over their medical care. A 

multitude of plants compounds (often of unreliable purity) 

are readily available over the counter from herbal suppliers 

and national food stores and the self medication with these 

substances are a common practice to certain extent (Sher, 

2009). 
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Conclusions  

In this present study, the leaf extracts of Senna 

alexandrina obtained as crude extract have high potential 

as antimicrobial agent. It showed varying degrees of 

inhibitory activity against all the tested bacteria better with 

fungal activity. The Phytochemical analysis has been 

revealed the presence of important secondary metabolites 

viz., alkaloids, saponins, tannins, carbohydrates, 

phytosterols, and its efficacy for potential therapeutic 

treatments with the help of Senna alexandrina leaf extracts. 

The observations made on the presence of bioactive 

compounds as well as the antimicrobial properties of five 

different solvent of crude leaf extract. However, this 

finding provides an insight into the usage of this plant leaf 

of Senna alexandrina Mill. as one of the traditional 

treatment of foot infections, subcutaneous parasitic 

infection, and intestinal parasitism, venereal diseases 

associated with bacterial and fungal infections. 
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