
ISSN: 2455-3751 

 

 

Contents lists available at http://www.albertscience.com 
 

      ASIO Journal of Microbiology, Food Science & Biotechnological Innovations  (ASIO-JMFSBI)  
 

Volume 1, Issue 1, 2015, 31-33 
 

 
 

dids no.: 01.2016-97391785, dids Link:   http://dids.info/didslink/01.2016-79434527/ 

P
ag

e
3

1
 

ANTIBACTERIAL (BACILLUS SUBTILIS AND ESCHERICHIA COLI) & ANTIFUNGAL 
ACTIVITY (CANDIDA ALBICANS) OF ETHANOLIC EXTRACTS FROM MENTHA 

PIPERITA 
S. Das  

Department of Biotechnology, Jadavpur University, Jadavpur, Kolkata-32, West Bengal, India 
 
 

ARTICLE INFO 
 

ABSTRACT 
 

Research Article History 
 

Received: 10 October, 2015 
Accepted: 22 December, 2015 

Corresponding Author: 

†S. Das  
 

Department of Biotechnology, 
Jadavpur University, Jadavpur, 
Kolkata-32, West Bengal, India 
 

Email: sdas1980@gmail.com 

 Ethanolic extracts of whole plants of Mentha piperita was collected from various 
regions of Kolkata, West Bengal and this extracts was further assayed for the in 
vitro antibacterial activity against one Gram-positive (B. Subtilis) and one Gram-
negative bacteria (Escherichia coli), using agar dilution methods. At the same 
time anti fungal activity of Candida albicans was determined, using both agar 
dilution and disc-diffusion methods. The minimum inhibition concentration 
(MIC) of the M. piperita, extracts was 5 mg/mL for all the microorganisms tested. 
The results proved that the ethanolic extract of Mentha piperita L. showed anti 
fungal activity against the strains Candida albicans. Mentha piperita existing 
considerable antimicrobial activity against the strains B. subtilis, E. coli and C. 
albicans. 
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INTRODUCTION 

Antibiotics provide the main basis for the therapy of 

microbial (bacterial and fungal) infections. Since the 

discovery of these antibiotics and their uses as 

chemotherapeutic agents there was a belief in the medical 

fraternity that this would lead to the eventual eradication 

of infectious diseases. However, overuse of antibiotics has 

become the major factor for the emergence and 

dissemination of multi-drug resistant strains of several 

groups of microorganisms [1-2]. The worldwide 

emergence of Escherichia coli, Klebsiella pneumoniae, 

Haemophilus and many other ß-lactamase producers has 

become a major therapeutic problem. Multi-drug resistant 

strains of E. coli and K. pneumoniae are widely distributed 

in hospitals and are increasingly being isolated from 

community acquired infections [2, 3]. Candida species are 

opportunistic fungal pathogens that can cause local or 

systemic infections in humans with predisposing factors, 

such as the use of dental  

 

 

Prostheses, prolonged treatment with antibiotics, or a 

compromised immune system. Current antifungal drugs 

have demonstrated limitations such as low potency, low 

solubility, toxicity and the development of resistance by 

fungal strains. Thus, the investigation of natural products 

against Candida spp. has increased significantly over the 

last decade, and these studies have involved more than 

250 plant species [3-8].  

In this present study explored the antibacterial and anti 

fungal activity of ethanolic extracts of whole plants parts of 

Mentha piperita against one Gram-positive and one Gram 

negative bacteria and one fungi.  

MATERIAL AND METHODS 

Collection of Plant material 

The whole plants parts of Mentha piperita (Labiatae), was 

purchased from local markets of Jadavpur, Kolkata, W. B., 

and collected during March-April 2014.  
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The authentification and identification of these specimens 

was carried out in Botanical Survey of India, Kolkata.  

The present study aimed at estimating the in vitro 

antimicrobial activity of whole plant of Mentha piperita of 

ethanolic extracts against one Gram-positive and one 

Gram-negative bacterial strains isolated from human 

infections. 

Drying and Preparation of ethanolic extracts: 

The method of extraction was followed as per earlier 

reported methods, by slight modification [4-6]. The whole 

plant parts were dried at approximately 50-55°C in hot air 

oven and triturated in a hand operated triturating mill. The 

triturated dried powder of plant parts of Mentha piperita 

(100g) were extracted with 90% ethanol and filtered after 

two days. The plant residue was re-extracted by adding 

90% ethanol and filtered again after 24hrs. Such 

procedure was repeated every 72hrs, completing three 

filtration processes. The filtrate was collected and it was 

concentrated on a rotary evaporator at 45°C for 

elimination of ethanol and the concentrated extracts were 

kept in closed air tight bottles under refrigerated 

conditions until use. The dry weight of the extracts was 

obtained by allowing the solvent to evaporate and was 

used to determine concentration in mg/mL. 

Microorganisms: 

Microbial susceptibility assays using the agar dilution 

(Mueller-Hinton Agar) method (%v/v and corresponding 

mg/ mL values) and the Minimal Inhibitory Concentration 

(MIC) were conducted for , Bacillus subtilis , E. coli , 

Candida albicans, strains plus one ATCC strain of each 

bacterium. 

Test strains and culture media 

Antimicrobial activity of ethanolic extracts against Bacillus 

subtilis, Escherichia coli and Candida albicans was studied. 

The species of bacteria were grown in Mueller Hinton Agar 

(Merck) and Mueller Hinton Broth (Merck). C. albicans was 

grown in Sabouraud Dextrose Broth and Sabouraud 

Dextrose Agar. The concentration of bacterial suspensions 

were adjusted to 105 cells/mL, and that of fungal 

suspensions to 106 cells/mL. 

 

 

 

Antibacterial assay 

The agar dilution method was used as mentioned or 

reported earlier by some researchers [4-8] for the 

antibacterial screening with slight modifications. Instead 

of 96 well microtiter plates, 24 well tissue culture 

(Corning) plates were used. The crude extracts were 

dissolved in 90% ethanol and physiological Tris buffer 

(1:4) and mixed with an equal amount of 3% agar solution 

at 45°C to obtain a final concentration of 50, 25, 12.5, and 

6.25 mg of extract/mL.  

From these solutions 400 μL were transferred into each 

well of the tissue culture (Corning) plate. After 

solidification, each well was inoculated with 10 μL of 

freshly prepared bacterial suspension of 105 bacteria/mL 

and incubated at 37°C for 24 hrs. For bacteria, amoxicillin 

obtained from a local pharmacy, were used at 50, 25, 12.5, 

and 6.25 mg/mL concentrations (from 1 mg/mL stock) as 

positive control, and 90% ethanol was used as negative 

control. The bacterial growth was assessed by a 

stereomicroscope after the incubation period and all tests 

were performed in triplicate. 

Antifungal assay 

Antifungal activity was studied using methods of disc 

diffusion plates on agar. The fraction of ethanolic extracts 

was dissolved in 90% ethanol and this ethanol was further 

used to study the anti fungal activities. 20 mL of Sabouraud 

Dextrose Agar was poured into each 15 cm Petri dish. C. 

albicans was grown in Sabouraud Dextrose Broth at 27◦C 

for 48 h. Growth was adjusted to OD (600 nm) of 0.1 by 

dilution with Sabouraud Dextrose Broth. 100 μL of 

suspension containing approx. 106 bacteria/mL was 

placed over agar in Petri dishes and dispersed. Then, 

sterile paper discs (6 mm diameter) were placed on agar 

to load 10 and 15 μL of each spice sample (1 mg/mL). 100 

units of nystatin, obtained from a local pharmacy, were 

used as a positive control and 90 % ethanol was used as a 

negative control. Inhibition zones were calculated after 

incubation at 27◦C for 48 h and all the tests were 

performed in triplicate. 
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RESULTS AND DISCUSSION 

The antibacterial and antifungal activities of the ethanolic 

extracts from the test samples in terms of minimum 

inhibitory concentrations (MIC) and diameters of 

inhibition zones were calculated.  

The crude extracts from Mentha piperita were found to be 

prominently active against the tested microorganisms at 

the concentrations less than 5 mg/mL (MIC). The extracts 

of Mentha piperita showed higher antifungal activity 

against C. albicans with inhibition zone diameters of 17–21 

mm/15μL. The extracts showed antimicrobial activity 

against both Gram-positive and Gram-negative bacteria. It 

is interesting to note that extracts were more effective 

against bacteria than fungi.  

In recent years, although technology and medicine have 

developed extensively, some countries have made it 

obligatory to use natural products for many different 

purposes due to decrease in natural richness and 

drawbacks [11].  

In this present study, the antimicrobial activity of the 

ethanolic extract of this selected plant against bacteria and 

fungi were determined. The two test methods have been 

widely utilized for the determination of antimicrobial 

activity of various samples, including plant extracts. 

The antimicrobial activity of the extracts of this plant was 

more effective against bacteria than fungi, similar to the 

results of earlier reported methods [5-8]. The use of some 

antibiotics is no longer recommended because of the 

potency of the widespread resistance to them [7-10].  

The isolation of the compounds with antimicrobial and 

antifungal activity will lower the required doses compared 

to the crude extracts. In addition, it is noteworthy that 

these spices are used best in lukewarm meals, since the 

extraction yields will be lower in cold and the active 

compounds will be transformed into less active or inactive 

products when heated. 
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