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ABSTRACT 
 The present paper was carried out to evaluate the antimicrobial activity of bark extracts from Terminalia arjuna using the well-
diffusion method with D/W, 100µl, 150 µl and 200 µl concentration against gram positive bacteria (Bacillus subtilis), gram negative 
bacteria (Escherichia coli) and Yeast (Saccharomyces cerevisiae). Aqueous extracts were used to evaluate the antimicrobial activity. 
The ethanolic extraction of the dried bark powder of Terminalia arjuna L. was evaluated for antimicrobial activity. The ethanol extract 
showed a broad spectrum of antimicrobial activity. Phytochemical extracts from bark of the plant exhibited significant anti-microbial 
activity against tested organisms; however, inhibitory activities of the extracts were bark and test organism dependent. Phytochemical 
extracts limited the growth of both bacterial species and Yeast tested however, Bacillus subtilis was more sensitive to the aqueous 
extracts. The results depict that bark extracts of T. arjuna could be used as a potential source of antimicrobial agents against selected 
test organisms.  
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INTRODUCTION 

The genus Terminalia belongs to the family Combretaceae popularly known as ‘is a large deciduous tree Arjuna’ (Dwivedi 
and Udupa, 1989) with spreading crown and drooping branches and grows up to 25 – 35 m in height found throughout India. This 
medicinal plant possesses enormous value in medicine among then arjunolic acid is very well known. Phytochemical extracts from 
Terminalia species have been known for their antioxidant and antimicrobial properties. It is well known for their therapeutic value and 
is useful as anticancer, antibacterial, antifungal, antigen toxic, anti-HIV, anti-diabetic, cardiac disease and hepatoprotective activities.  
Arjuna bark is thick, grey to pinkish green, smooth, thin, coming off in irregular sheets, curved and rather flat pieces (Dwivedi et al., 
2007; Jain S., 2009). The bark of plant also possesses cardiac stimulate and cardio tonic properties (Udupa, 1986). In the present study 
the antimicrobial effect of ethanolic crude extract of Terminalia arjuna bark were studied. 

 
The present study was to screen the antibacterial activity of Arjunsadad local medicinal plant extract; against common gram-

positive bacteria (Bacillus subtilis), gram negative bacteria (Escherichia coli) and antifungal activity against Yeast (Saccharomyces 
cerevisiae). The species Escherichia coli is responsible for a variety of infections; affecting the skin, urinary tract, the eyes and the 
ears. Bacillus subtilis is often found colonised the natural micro biota, especially the skin. It causes a variety of skin and subcutaneous 
infection, post-surgical infections, osteomyelitis, pneumonia, abscesses, endocarditic and bacteraemia. Recently, Singh et al., (2008) 
indicated the presence of antibacterial principles in the bark of T. arjuna with arjunetin particularly exhibiting selectively higher 
activity against S. epidermidis. However, not much of work has been done on the antibacterial activity on arjuna bark.  In the present 
work, we describe antimicrobial activity of ethanolic aqueous extracts of arjuna bark. 

 
AIM 

To appraise the antimicrobial potential of Terminalia arjuna bark extracts against gram positive bacteria (Bacillus subtilis), 
gram negative bacteria (Escherichia coli) and antifungal activity against Yeast (Saccharomyces cerevisiae).  
 
LITERATURE REVIEW 

For a long period of time, plants have been a valuable source of natural products for maintaining human health, especially in 
the last decade, with more intensive studies for natural therapies. Phytochemical level the studies have introduced the value of 
medicinal plants as potential source of bioactive compounds (Prusti et al., 2008). The bioactive compounds as plant-based drugs are 
biodegradable, safe and have fewer side effects (Ramya et al., 2008). Phytochemicals of plants provide lead compounds in drug 
discovery and design (Ebi and Ofoefule, 2000). Phytochemicals obtained from medicinal plants are the sole remedy. The traditional 
medicine and alcoholic extract of bark (asava) is administered with butter (ghrita) or boiled milk (kshirpak) (Warrier et al., 1996). 
Reviewed the antibacterial activity of some medicinal plants of India (Valsaraj et al., 1997). Given the alarming incidence of antibiotic 
resistance in bacteria of medical importance (Monroe and Polk, 2000).  
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There is a need to develop alternative antimicrobial drugs for the treatment of infectious diseases from medicinal plants 
(Cordell, 2000). Several screening studies have been carried out in different parts of the world there are several reports on the 
antimicrobial activity of different herbal extracts in different region of the world (De Boer et al., 2005). Infectious diseases continue to 
be a global concern even in the 21st century. The bark also possesses good anticancer, antiviral, and antimicrobial activities (Tripathi 
V.K., Singh B., 1996). In addition to these phyto-compounds of bark also contains triterpenoids responsible mainly for cardio 
protective and antibacterial (arjunic acid, arjungenin and, arjunetin) effect (Dwivedi S., 2007; Jain S., 2009; Singh D.V., 2008). 
 
MATERIALS AND METHODS 
Collection of bark: After proper identification the plant materials were collected from the Smt. S. M. Panchal 
Science College, Talod campus, Sabarkantha, India during January, 2020 for the study of antibacterial and 
antifungal activities. Fresh bark of plant species free from diseases was collected. The bark was washed 
thoroughly 2 to 3 times with running tap water, bark material was kept 2 to 3 days for air drying under shade. 
After complete shade drying, the plant material was grinded in the mixture, and the powder was kept in small 
plastic bottle with proper labelling it. Some fresh bark was also collected for preparation of extract. 
 
 
 

 
 
Sterilization of plant materials: About 2g of fresh bark were taken for each solvent extraction and then surface 
sterilized with 0.1 % mercuric chloride for 20 seconds. Again, the bark washed thoroughly with distilled water 
(three times). 
 
Requirements: Simple glassware, instruments (pH meter and autoclave) and chemicals like Ethanol, Ethyl 
Acetate, Beef Extract, Peptone, Agar, Agarose powder, 3N HCL, 3N KOH, NaCl, etc. and Distilled water as a 
controlled for the study of antimicrobial activity.    
 
 

 
Bacterial strains/Microorganisms: Escherichia coli, Bacillus subtillis, fungi culture and antibiotic 
(Penicillin and streptomycin) were obtained from the Biotechnology Laboratory of municipal Arts and 
Urban Bank science college, Mehsana.  The culture was maintained on the Agar medium using standard 
protocols. Test Organisms Standard strain of Gram-positive bacteria -Bacillus subtilis, Gram negative 
bacteria - Escherichia coli and Yeast-Saccharomyces cerevisiae. 
 
 
 

Preparing microbial colony and nutrient agar medium: Nutrient agar is a general purpose, nutrient 
medium used for the cultivation of microbes supporting growth of a wide range of non-fastidious organisms. 
Nutrient agar is popular because it can grow a variety of types of bacteria and fungi and contains many 
nutrients needed for the bacterial growth.  
 
Assay of Antimicrobial activity using agar well diffusion method: The wells were 
punched over the agar plates using sterile gel puncher so a well of 5mm was made in 
the agar medium using sterile cork borer. At various concentration (D/W, 100 µl, 150 
µl, 200 µl) of each plant extract added to wells. The plates were incubated for 24 hours 
at 37°C. After incubation the diameter of inhibitory zones formed around each discs 

were measured in mm and recorded. 
 
Measurement of zone of inhibition: All the plates were kept at room temperature for 2 hrs for pre-diffusion of 
materials and then incubated at 37°C. These plates were then observed for zones of inhibition after 24 hours, 48 
hours, 72 hours. The zone of inhibition formed around each well was then examined and measured in 
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millimetres using digital vernier caliper and also scale stripe. The reading thus obtained from each plate were compared and put under 
statistically analysis. 
 
Measuring the size of Microbial colonies: The growth of bacteria or yeast colonies were measured in diameter (mm) using a vernier 
caliper and compared with control.  
 
Phytochemical screening 
Method: The well-diffusion method with D/W, 100µl, 150 µl and 200 µl concentration against gram positive 

bacteria (Bacillus subtilis), gram negative bacteria (Escherichia coli) and Yeast 
(Saccharomyces cerevisiae) were used to evaluate the antibacterial and antifungal 
activities. All type of cultures were maintained in NA slants/ plates; incubated at 25°c for 
24 – 48h. Each of the 24h old pure culture was suspended in a Roux bottle containing 5 
ml of physiological saline and stored properly. The solvent loaded without extracts in it 
served as control in the study. The results were recorded by measuring the zones of 
growth inhibition. Clear inhibition zones around discs indicated the presence of 
antimicrobial activity. All data on antimicrobial activity were average.  
 
 
 
 

Preparation of the aqueous extract of Terminalia arjuna bark 
Ethanolic extraction method: We have use Ethanol extraction method for extractions in the present 
study. For the preparation of the aqueous ethanolic extract, 30g of dried bark powder was mixed and 
macerated with 300ml absolute Ethanol for 7 days. The extract solutions were then filtered with filter 
paper (Whatman No.1), concentrated under a rotary evaporated and finally pulverized until a powdery 
crude bark extract was obtained. The extracts were kept at 4°C until use. 
 
 
 
 
 
 
 
 
 
OBSERVATIONS 
Antimicrobial activity study: The antimicrobial activity of Ethanolic extract of Terminalia arjuna bark and leaves with D/W, 100µl, 
150 µl and 200 µl concentration against gram positive bacteria (Bacillus subtilis), gram negative bacteria (Escherichia coli) and Yeast 
(Saccharomyces cerevisiae). All the extracts showed varying degrees of antimicrobial activity on the microorganisms tested. The 
results were expressed as 24hour, 48 hour and 72-hour wise condition. 
 
Table: Antimicrobial activity of Ethanolic extract of Terminalia arjuna bark against Escherichia coli, Bacillus subtilis and 
Saccharomyces cerevisiae. 

Zones of inhibition (mm) 
Concentration of extract (µl) 
Test 
Organisms 

D/W 100 (µl) 150 (µl) 200(µl) 
 24  48 72 24 48 72 24 48 72 24 48 72 

E. Coli  0  0  0   9 12 14 11 13 15 13 14 17 
B. subtilis  0  0  0   7 10 11 10 12 14 14 15 16 
Yeast  0  0  0 10 11   9 12 13 11 13 16  14 

 
The Ethanolic extract of Terminalia arjuna bark gave no effect on D/W control against Escherichia Coli, Bacillus subtilis 

and Saccharomyces cerevisiae.  
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The extract of bark 100 µl concentration against Escherichia coli range from 9 mm to 14 mm and Bacillus subtilis ranges 
from 7 mm to 11 mm, for Saccharomyces cerevisiae ranges from 9 mm to 11 mm where as these extract effect against Escherichia 
Coli shows 1 mm to 3 mm Bacillus subtilis and Saccharomyces cerevisiae found in 0 to 72 hours that mention in table. 

 
The Ethanolic extract of bark 150 µl concentration against Escherichia coli range from 11 mm to 15 mm and Bacillus subtilis 

ranges from 10 mm to 14 mm, for Saccharomyces cerevisiae ranges from 11 mm to 13 mm where as these extract effect against 
Escherichia Coli shows 1 mm to 4 mm Bacillus subtilis and Saccharomyces cerevisiae found in 0 to 72 hours show in table. 

 
The Ethanolic extract of bark 200 µl concentration against Escherichia coli range from 13 mm to 17 mm and Bacillus subtilis 

ranges from 14 mm to 16 mm, for Saccharomyces cerevisiae ranges from 13 mm to 16 mm where as these extract effect against 
Escherichia Coli shows 0 mm to 2 mm Bacillus subtilis and Saccharomyces cerevisiae found in 0 to 72 hours indicate in given table. 

 
There was no inhibition of growth with control in D/W on Escherichia Coli, Bacillus subtilis and Saccharomyces cerevisiae 

in 72 hours. Antimicrobial activity of 200 µl Ethanolic extract of bark Terminalia arjuna was significantly effective against the gram-
positive Bacillus subtilis and gram-negative Escherichia Coli bacteria. After 48-hour effect of Ethanolic extract can decrease in 
Saccharomyces cerevisiae.  

 
Photo plate: 1 The antibacterial activity of Ethanolic Extract of Arjuna bark against E. Coli 

 

 

 

           24 hours             48 hours            72 hours 
  
Photo plate : 2 The antibacterial activity of Ethanolic Extract of  Arjuna bark against Bacillus subtilis 

   

           24 hours             48 hours            72 hours 
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Photo plate:  3 The antifungal activity of Ethanolic Extract of Arjuna bark against Yeast (Saccharomyces cerevisiae) 

   

           24 hours             48 hours            72 hours 
 
RESULT AND DISCUSSION 

The antibacterial activity of Ethanolic extracts of Terminalia arjuna plant Bark was investigated using agar well diffusion 
method against selected microbes such as Escherichia coli, Bacillus subtilis and Saccharomyces cerevisiae. 

 
Graph: 1, 2 and 3- Discussion about comparison of the Ethanolic extracts of 
Terminalia arjuna bark in 24 hours, 48 hours and 72 hours. 

   

 
Antimicrobial activity of 200 µl Ethanolic extract of Terminalia arjuna bark was significantly highly effective against the 

gram-positive bacteria Bacillus subtilis (Graph-1). 
 

Antimicrobial activity of 200 µl Ethanolic extract of Terminalia arjuna bark was significantly highly effective against the 
fungus Saccharomyces cerevisiae (Graph-2).  
 

Antimicrobial activity of 200 µl Ethanolic extract of Terminalia arjuna bark was significantly highly effective against the 
gram-negative bacteria Escherichia Coli.  leaves were significantly highly effective against the gram-positive bacteria Bacillus subtilis 
& decreases the effect of 72 hours Saccharomyces cerevisiae (Graph-3). 
 

Antibacterial activity of different solvent residues of bark of T. arjuna was tested using the well-plate diffusion method. 
Among the solvent extracts showed greater inhibition against bacteria. However, aqueous ethanolic extract of T. arjuna bark exhibited 
good activity against bacteria and the extracts were unable to exhibit any antifungal activity. 
 
CONCLUSION  

 This study, it is concluded that the Ethanolic extract contains some complex compounds that are responsible for 
antimicrobial activity. Extract having various chemical constituents. The effect of chemical constitutions is on zone of inhibition are 
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different. Those inhibit the growth of microbes’ colony and also inhibit the physiological reaction of microbes such as Escherichia 
Coli, Bacillus subtilis and Saccharomyces cerevisiae. So, the growth is microbes are inhibiting and shows the zonation. The Ethanolic 
extract of Terminalia arjuna bark is higher zonation of inhibition because it’s having more chemical constituents and also higher 
concentration and medium effect. 

  
The extract showed moderate to potent antimicrobial activity against Gram negative bacteria Escherichia Coli and Gram-

positive bacteria Bacillus subtilis. None of the extracts showed antifungal activity against Saccharomyces cerevisiae.extract obtained 
from the T. arjuna bark may be used to treat the bacterial diseases, which has shown greater inhibition zones than the herbal drops, 
however, we still need more detailed studies as in vivo testing and pharmacokinetics properties for their therapeutic utility in treating 
bacterial  infections. 
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