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ABSTRACT 
Entada rheedei is a large woody climber growing naturally throughout tropical Africa, South asia and India. This plant is 
commonly known as African dream herb & it is one of the medicinal plants which contain biological active compounds 
like saponins, flavonoids and terpenoids. The ethnopharmacological uses of Entada rheedei is known in many countries. 
Now day’s scientists have a great interest towards the medicinal plant having biological potential. In modern system of 
herbal medicine, drug standardization is essential in order to assess quality and purity of herbal drug. Evaluation of 
biological potential of medicinal plant is one of the important steps in standardization of drug. The synthesis of potent 
antimicrobial reagents is needed. The main objective of the study is to evaluate the antimicrobial potential of seed of 
Entada rheedei.  The present study reports study of antimicrobial activity of Entada rheedei seed extract against various 
microbial strains. The antimicrobial activity of seed extract of Entada rheedei have been checked in terms of MIC by 
using microorganisms like Staphylococcus aureus (NCIM 2178), Bacillus subtilis (NCIM 2063), Proteus mirabilis (NCIM 
2388), Candida albicans (NCIM 3100), E. coli (NCIM 2065) and Aspergillus niger (ATCC 504) by disc diffusion method.  
Hexane, ethyl acetate and methanol seed extract of Entada rheedei actively inhibited the growth of Staphylococcus 
aureus and Proteus mirabilis whereas, it is moderately inhibited the growth of Bacillus subtilis with MIC 0.5 to 1 µl/ml. 
The methanol extract effectively inhibited the growth Candida albicans and Aspergillus niger as compared to other 
extracts. This study revealed the antimicrobial potential of seed of Entada rheedei may be due to bioactive compounds.   
Keywords: Antimicrobial activity, disc diffusion assay, Entada rheedei seed, Disc diffusion method.  
Abbreviations: MIC – Minimum Inhibitory Concentration, NCIM - National Collection of Industrial Microorganism, ATCC 
- American Type Culture Collection, E. coli – Escherichia coli. 
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INTRODUCTION 
Plant derived medicines have made large contribution to human health and wellbeing [5]. Even though 
pharmacological industries have produced many new antibiotics, microorganisms developed resistance 
to most of these antibiotics   which is a global concern [1]. The genus Entada consist of 30 species of trees, 
shrubs and tropical lianas. Out of these, 21 species are known from Africa, six from Asia, two from 
American tropics and one with pantropical distribution [10]. Entada rheedei is a large woody liana or 
climber growing naturally throughout tropical Africa and South Asia [3]. The new location of Entada 
rheedei has also been identified in India i.e. in Sangli and Pune district (Maharashtra state) [2,3]. Entada 
rheedei has various traditional medicinal uses including the treatment of jaundice, diarrhea, 
musculoskeletal problems [7, 9]. Tobacco made from the seeds of Entada rheedei has been reported to 
cause vivid dreaming. So, this plant is commonly known as African dream herb [3]. By considering the 
medicinal importance of Entada rheedei, the present research work has been carried out to determine the 
antimicrobial activity of different solvent extracts of seed kernel of Entada rheedei against bacterial 
species like gram +ve and gm -ve bacteria and fungi through the disc diffusion assay. Several studies have 
been confirmed the antimicrobial activity of different Entada species. However, there is an insufficient 
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information regarding antimicrobial activity of Entada rheedei . This study revealed the antimicrobial 
activity of seed extracts of Entada rheedei as a part of exploration for new and novel bioactive 
compounds.   
 
MATERIAL AND METHODS 
Dried seeds of Entada rheedei was collected from the forest of Bhimashankar, district Pune 
(Maharashtra), India. The plant was identified and authenticated by Botanical Survey of India, Pune. 
Preparation of extract 
The extracts of powdered seed kernel of Entada rheedei were prepared by Soxhlet extraction by using 
nonpolar to polar system (Successive extraction by hexane, ethyl acetate and methanol). After reflux, the 
Soxhlet flask was cooled at room temperature and extract was collected in the round bottomed flask of 
Rotary evaporator. By using rotary evaporator, the solvent is recovered and the crude extract was 
collected. 
Culture used for antimicrobial activity 
The microorganisms used were as follows: Staphyllococcus aureus NCIM2178, Bacillus subtilis NCIM2063, 
P. mirabilis NCIM2388, Candida albicans NCIM3100, E.coli NCIM2065, Aspergillus niger ATCC504. 
Culture medium 
The bacterial isolates were first subcultured in nutrient broth and incubated at 370c for 18 hours whereas 
fungal isolates were subcultured on Sabouraud Dextrose Agar (SDA) at 250c for 72 hours. The 
composition of nutrient broth and SDA is shown in table 1 and table 2 respectively. 
Composition of nutrient broth 

Ingredients g/L 
Peptones 10 g 
Beef extract 1 g 
Yeast extract 2 g 
Sodium Chloride 5 g 

Composition of SDA 
Ingredients g/L 
Mycological peptone (enzymatic digest of casein and animal tissues) 10 g 
Dextrose 40 g 
Agar 15 g 

 
Antimicrobial activity 
Antimicrobial activity test was performed by the commonly used Agar diffusion method, which was 
designed to determine the smallest amount of the antibiotic needed to inhibit the growth of 
microorganism. Sterile cotton swabs were taken and dipped it into a culture of Test organism suspension. 
The entire agar surface of each plate was inoculated first in horizontal and then in vertical direction to 
ensure the even distribution of microorganism over the agar surface using the swab. The agar surface is 
allowed to dry for 5 minutes.  A cork borer was sterilized by autoclaving it. The Mueller –Hinton agar 
plates were obtained and aseptically punched (4 mm) holes in the agar using a cork borer. Using a wax 
pencil, the underside of the petri was marked to label the wells. The test solution was added with the help 
of micropipette in the well. This procedure was repeated for all wells.  All plates were incubated at 370 c 
for 24 to 48 hours in an incubator. 
 
RESULT 
All plates were examined for the clear zone of inhibition surrounding the discs. The diameter of zone of 
inhibition was measured in mm using a ruler on the underside of the plate and zone size is recorded 
which is shown in Table 1. The MIC values of seed extracts for different microorganisms are shown in 
Table 2. The concentration used for the study is 1µl/ml. The Antibiotic used for Bacteria is Streptomycin 
10ug/ml and for fungi is Flucanazole, 10ug/ml. Methanol extracts was found to be effective against 
bacteria E. coli, Staphylococcus aureus, Proteus mirabilis and moderate against Bacillus subtilis. It was also 
showed strong antifungal activity against Candida albicans and Aspergillus niger. Hexane extract showed 
strong antimicrobial activity against Bacillus subtilis. Ethyl acetate extract showed very effective 
antimicrobial activity against Staphylococcus aureus and Proteus mirabilis and moderately inhibited the 
growth of Aspergillus niger. 
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DISCUSSION 
This study revealed that E. coli and Staphylococcus aureus were highly susceptible to methanol extract of 
seed extract of Entada rheedei. The methanol extract was also found to be an effective antifungal agent 
against Candida albicans and Aspergillus niger. The E. coli can cause Urinary tract infection [11] and 
Staphylococcus aureus can cause bone and joint infections [4]. The fungi like Candida albicans and 
Aspergillus niger also causes serious life-threatening infections like lung infections, weak immune system, 
asthma and sinus problem [6, 8]. The methanol extract of seed kernel of Entada rheedei can reduce the 
infections caused by these bacteria and fungi. Hexane extract also reduced the growth of Bacillus subtilis 
effectively and showed moderate antimicrobial activity against Candida albicans. Ethyl acetate extracts 
also actively inhibited the growth of gram-positive and gram-negative bacteria like Staphylococcus aureus 
and Proteus mirabilis respectively. It has moderately inhibited the growth of Aspergillus niger and Bacillus 
subtilis.  

Table 1. Zone of Inhibition (mm) 
Sr. 
No. 

Name of 
Microorganism 

Hexane 
extract 

Mean Ethyl acetate 
extract 

Mean Methanol 
extract 

Mean Antibiotic 

1 Candida albicans 12, 12, 12, 
13,12 

12.2 13, 14, 13, 14, 
13 

13,4 16, 15, 16, 17, 
15 

15.8 28 

2 E. coli 14, 13, 14, 
17, 13 

14.2 13, 16, 14, 17, 
15 

15 14, 15, 14, 14, 
14 

14.2 31 

3 Aspergillus niger 15, 15, 15, 
13, 12 

14 13, 15, 14, 17, 
15 

14.8 16, 15, 16, 16, 
15 

15.6 30 

4 Staphylococcus 
aureus 

14, 13, 14, 
15, 14 

14 17, 16, 15, 15, 
16 

15.8 13, 14, 14, 15, 
15 

14.2 21 

5 Bacillus subtilis 12, 13, 14, 
12, 13 

12.8 11, 12, 13, 12, 
13 

12.2 13, 12, 11, 12, 
12 

12 26 

6 Proteus mirabilis 16, 14, 14, 
16, 15 

15 16, 13, 16, 16, 
16 

15.4 15, 15, 15, 15, 
151 

15 25 

 
Table 2. MIC values in µl/ml 

Sr. 
No. 

Extract Microbial strains 

  Candida  
albicans 

E.coli Aspergillus 
niger 

Staphylococcus 
aureus 

Bacillus 
subtilis 

Proteus 
mirabilis 

1 Hexane 
Extract 

- 1 1 1 - 0.5 

2 Methanol 
Extract 

0.5 1 0.5 1 - 0.5 

3 Ethyl Acetate 
Extract 

- 0.5 0.5 0.5 - 0.5 

 

 
Graph1: of Zone of inhibition shown by microorganisms 
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CONCLUSION 
The antibacterial and antifungal activity of extracts of seed kernel of Entada rheedei is may be due to the 
presence of active antimicrobial compounds in the seed kernel of this plant. The antimicrobial 
compounds from the plant Entada rheedei have not been reported till date. Therefore, standardization 
and detailed phytochemical exploration of this plant is needed for the development of potent 
antimicrobial drug. The further phytochemical investigation is needed for the conservation, cultivation 
and commercialization of this endangered plant. 
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