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Abstract 
Mentha viridis has been used as folk medicine traditionally for diverse pharmacological activity and 
used worldwide for its aroma for different purposes in particular with tea. This research was investigated 
to examine the antioxidant and antibacterial activities of ethanolic extract of M. viridis. The antioxidant 
capacity was assessed by several assays namely DPPH free radical scavenging assay, total antioxidant 
assay, total phenolics and total flavonoids content assay. Determination of total phenolics and total 
flavonoids were performed spectrophotometrically using Folin-Ciocalteu reagent and aluminium 
chloride colorimetric assay methods respectively, while the free radical scavenging activity was 
estimated by DPPH (2, 2-diphenyl-2-picrylhydrazyl) method. The antibacterial activity was estimated 
by agar disk diffusion method against a number of bacterial strains. The results exhibited that ethanolic 
extract M. viridis is the abundant source of phenolics and flavonoids but the total antioxidant activity 
was detected to be the highest in comparison to other phytochemical constituents. Extract showed robust 
free radical scavenging activity at a concentration of 500 μg/ml. The ethanolic extract of M. viridis 
displayed moderate inhibitory activity against the microorganisms S. aureus and E.coli. The 
interpretation stipulates that ethanolic extract of M. viridis is a potential origin of natural antioxidants 
due to presence of mainly polyphenolic components in it. 
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Introduction 
 There is a strong link between the accumulation 
of free radicals and pathophysiological manifestation 
of innumerable threatening diseases for instance, 
diabetes, heart diseases, neurodegenerative disorders, 
atherosclerosis cancer, etc. (Gilgun-Sherki et al., 
2002). A free radical is any atom or molecule 
possessing an unpaired electron, which makes it very 
unstable in nature. Therefore, by way of electron 
pairing these free radicals have a strong desire to be 
stable mostly with biological macromolecules such as 
DNA, nucleic acids, proteins & lipids and 
subsequently cause protein and DNA damage 
(Gilgun-Sherki et al., 2002; Rahman et al., 2015). In 
living organism, reactive oxygen species (ROS) and 

reactive nitrogen species (RNS) which are termed as 
free radicals are created through the cellular redox 
process, which have advantageous effects on cellular 
responses and immune function. On the contrary, at 
high concentration, accumulation of these free 
radicals causes oxidative stress which takes part in 
damaging of cell structures and development of 
numerous chronic and degenerative disorders (Pham-
Huy et al., 2008). 
 The oxidative stress can be counterbalanced 
either by innate antioxidant defense mechanism or by 
supplying antioxidants from external sources like 
dietary intake and/or supplements (Valko et al., 2005; 
Valko et al., 2006). Antioxidants are called reducing 
agents because they donate electrons to free radicals 
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and thereby stabilize them and in turn they get 
oxidized (Rahaman et al., 2023). Besides endogenous 
antioxidants (glutathione peroxidase, catalase, 
superoxide dismutase, etc.) exogenous antioxidants 
also known as natural antioxidants (α-tocopherol, 
ascorbic acid, carotenoids, minerals, flavonoids, and 
tannins) play a major role in defense mechanism 
(Bhattacharyya et al., 2014). Many researches have 
disclosed that natural antioxidants in particular 
phenolic compounds are enormously present in 
natural sources such as, plants, fruits, vegetables, 
herbs, cereals, oils, and spices (Alesiani et al., 2010; 
Miliauskas et al., 2004; Rahaman et al., 2023). 

 Mentha viridis, alternatively known as Mentha 
spicata is a medicinal plant commonly called 
spearmint, of the Lamiaceae family, widely grown in 
nature (Liu et al., 2012). Traditionally, this medicinal 
plant is utilized for the therapy of numerous illness 
such as, diabetes, respiratory diseases and skin 
disorders (Idm’hand et al., 2020; Jamila & Mostafa, 
2014; Salhi et al., 2019). Importantly, several studies 
reported that chemical characterization of M. viridis 
revealed the presence of phytochemical constituents 
like, polyphenols, flavonoids, steroids, tannins, 
glycosides and triterpenes (El-Haoud et al., 2018). 
One study reported that, ethanolic extracts of M. 
viridis contain a substantial amount of phenolic 
compounds including polyphenols, flavonoids and 
caffeic acid derivatives (Benedec et al., 2013). In 
essential oils extracted from M. viridis, carvone was 
found as entire primary component besides trans-
carveol, limonene, linalool, menthone, piperitone, 
piperitone oxide, isomenthone (Salehi et al., 2019). 

 This work was aimed to study the in vitro 
antioxidant capacity by DPPH radical scavenging 
assay. Total flavonoids and total phenolic contents 
were also examined to inquire into the antioxidant 
capacity of phytochemicals present in M. viridis. 
Antibacterial activity of the studied plant extract was 
also inspected by the potential to inhibit the growth 
of ten bacterial strains. 
 

Methods and Materials 
 Chemicals: All chemicals used in the 
investigation were of analytical category. DPPH (2, 
2-diphenyl-2-picrylhy-drazyl), Folin–Ciocalteu 
reagent, gallic acid (GA), ascorbic acid (AA), 
catechin (CA), sodium phosphate (Na3PO4), sodium 
carbonate (Na2CO3), aluminum chloride (AlCl3) were 
purchased from Sigma Chemical company, USA. 
Sulphuric acid (H2SO4), hydrochloric acid (HCl), 
potassium acetate (CH3COOK) were bought from 
Merck, Germany.  
 Plant collection: Leaves and barks of M. viridis 
were collected from Kawranbazar, Dhaka 1215, 
Bangladesh, in September 2015. The whole plant 
(leaves and barks) was spotted by a specialist of 
Bangladesh National Herbarium, Mirpur, Dhaka, 
Bangladesh. The accession number is DACB-41939. 
 Extract preparation: Leaves and barks of M. 
viridis were rigorously cleaned with water and 
afterwards dried for seven days under sunlight. With 
an appropriate grinder machine coarse powder were 
obtained from the plant parts after finishing the 
procedure. The dried and powdered materials (100 g) 
from each plant part were soaked in 500 ml of 90 % 
ethanol for the duration of 14 days at room 
temperature with casual shaking. Cotton filter and 
Whatman No. 1 filter paper were applied to filter the 
solution. A rotary evaporator (Bibby Sterilin Ltd, 
UK) was employed to concentrate the filtrate at 40 
°C. A semi solid extract was obtained when the extra 
solvent was completely evaporated.    
 Methods of evaluating antioxidant activity: 
DPPH (2, 2-diphenyl-2-picrylhy-drazyl) radical 
scavenging assay: To evaluate the antioxidant 
activity of the extract on the stable radical DPPH, the 
method was followed as described by Choi’s group 
(Choi et al., 2000). 2 ml of different concentrations 
of ethanolic solution of plant extract (31.6 – 500 
μg/ml) and 3 ml of ethanolic solution of DPPH were 
mixed very well. Then the reaction mixture was 
vortexed vigorously and permitted to rest for 30 
minutes at room temperature in a dark place. The 
absorbance was measured at 517 nm using a 
spectrophotometer against a blank. Ascorbic acid was 
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used as a reference. The experiments were done at 
least three times for each concentration. The % 
DPPH radical scavenging activity was assessed by 
using the following formula: 

% DPPH radical scavenging activity = {(Ablank – 
Asample) / Ablank} X 100 

 Where, Ablank and Asample represents the 
absorbance of the control and the absorbance of the 
extract/standard respectively. The values of % of 
inhibition was plotted against concentration, and IC50 

was calculated from the graph. 
 Determination of total phenolic contents: Total 
phenolic contents of ethanolic extract of M. Viridis 
was evaluated employing the method as reported 
previously (Rahman et al., 2015). 0.5 ml of plant 
extract (whole plant) of various concentrations (7.8 – 
125 μg/ml), 2.5 ml of 10 % Folin–Ciocalteu reagent, 
2.5 ml of Na2CO3 (7.5 %) were withdrawn. The 
reaction mixture was vortexed very well and left for 
20 minutes at 25 °C for the color growth. The 
absorbance was estimated against a blank at 765 nm 
employing a spectrophotometer. The standard curve 
was constructed using 62.5, 125, 250, 500, 1000 
µgm/ml solution of gallic acid. Total phenolic values 
were denoted in respect of gallic acid equivalent, mg 
of GA/g of dry extract. The total amount of phenolic 
compounds in ethanolic plant extract (whole plant) 
and in diverse fractionates in gallic acid equivalents 
(GAE) was estimated by the following formula: 

C = (c x V)/m 
 Where C = total amount of phenol compounds, 
mg/g plant extract, in gallic acid equivalents (GAE, 
in mg). c = the gallic acid concentration which was 
obtained from the calibration curve in mg/ml. V = the 
extract volume, in ml and m = the plant extract mass, 
in g. 
 Determination of total antioxidant capacity: 
Total antioxidant capacity of ethanolic extract of M. 
Viridis was examined by the method of 
phosphomolybdenum (Prieto et al., 1999). 0.5 ml of 
plant extract/standard at various concentrations, 3 ml 
of 0.6 M sulphuric acid, 28 mM sodium phosphate 
and 1 % ammonium molybdate were mixed and 
incubated at 95 °C for 90 minutes to complete the 

reaction. The reaction mixture was allowed to cool to 
room temperature. The absorbance was estimated at 
695 nm using a spectrophotometer (Shimadzu, USA) 
against a blank. 
 Determination of total flavonoids: The 
aluminum chloride colorimetric method was utilized 
to find out the total flavonoid quantity of ethanolic 
extract of M. viridis as reported elsewhere (Shraim et 
al., 2021). To render the reaction, 0.5 ml of plant 
extract or standard at varying concentrations, 1.5 ml 
of ethanol, 0.1 ml of 10 % aluminum chloride 
solution, 0.1 ml of 1 M potassium acetate solution, 
2.8 ml of distilled water were added into the test tube 
and rest at room temperature for 30 minutes. By 
using a spectrophotometer, the absorbance was 
measured at 420 nm against a blank. In plant extracts, 
the total amount of flavonoid compounds in quercetin 
equivalents was computed by the following equation 
(Dolkun et al., 2023). 

C = (c x V)/m 
 Where, C = total amount of flavonoid 
compounds, mg/g plant extract, in quercetin 
equivalent (QUE, in mg). c = the quercetin 
concentration which was obtained from the 
calibration curve, in mg/ml. V = the extract volume, 
in ml and m = the plant extract weight, in g. 
 
Experimental details of antibacterial test 
 Test organisms: The antibacterial activity of 
plant extract of M. viridis was evaluated by agar disk 
diffusion method (Bagamboula et al., 2004). This test 
was done with subculture bacteria, but not with pure 
bacteria. In order to evaluate the antibacterial activity 
of the plant extract a total of five gram positive and 
five gram negative strains of bacteria (table 4) were 
used. The microbiology research laboratory, 
Department of Pharmacy, Southeast University 
supplied these organisms for the experiment. 
 Preparation of medium: 28 g of nutrient agar 
media was reconstituted with 1 l distilled water (2.8 
% w/v) instantly (Neetu et al., 2019). Each of 5 ml 
media were taken in a total number of 10 test tubes to 
prepare plates and slants separately. The test tubes 
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were plugged with cotton, which was followed by the 
sterilization in an autoclave at 121°C for 15 minutes. 
 Preparation of subculture: The test organisms 
were moved with an inoculating loop from the pure 
culture to the agar slants beneath a laminar air flow 
unit. In order to ensure the growth of the test 
organisms, the inoculated slants were then incubated 
at 37 °C for 18 - 24 hrs. 
 Preparation of test plates: With the aid of an 
inoculating loop, test organisms were transported 
from the subculture to a test tube which, contained 20 
ml autoclaved medium and subsequently test tube 
was shaken to obtain a static suspension of the 
organism.  It was straight away transferred to a sterile 
Petri dish and was revolved both clockwise and 
anticlockwise in a systematic manner to ensure 
homogeneous dispersion of organisms. All the plates 
were prepared for each of the organisms following 
the same procedure and afterwards stored at 4 °C 
after cooling to room temperature. 
 Preparation of disk: Two kinds of disks were 
used for antibacterial activity test. Sample disks: 
Sterile filter paper disks (5 mm in diameter) were 
placed in a blank Petri dish. Sample solution of 
desired concentration was put in the filter paper disks 
using a micropipette and allowed to leave for a few 
minutes in an aseptic condition for the total removal 
of solvent. Blank disks: Only pure ethanol was used 
as negative control.  
 Preparation of disk containing sample: The 
process was conducted following a method as 
narrated by (Srikacha & Ratananikom, 2020). 
Individual 20 sterile disks (5 for gram positive and 5 
for gram negative bacteria, and 10 for control), each 
5 mm in diameter, were placed on a nutrient agar 
plate that had been inoculated with 100 µl of the 
bacterial strain. 500 µg/disc of crude extract were put 
onto the sterile blank disk. The plates were inverted 
afterwards and incubated at 37 °C for 24 hours. 
Kanamycin was employed as positive control. The 
antibacterial activities of the test materials and 
standard antibiotic disk were estimated by calculating 
the diameter of the zones of inhibition in millimeters 
using a Vernier caliper.  

 Statistical analysis: All experiments were 
performed at least three times. The statistical analysis 
was carried out by one-way analysis of variance 
(ANOVA), followed by Dunnett’s post-hoc test or 
students paired or unpaired t-test where applicable. 
The outcomes were displayed as mean ± SEM.  
 
Results and Discussion 
 Determination of DPPH radical scavenging 
activity: The free radical scavenging activity of the 
extract of M. viridis was evaluated by DPPH radical 
scavenging assay as described in the experimental 
section. Figure 1 & figure 2 show the % of 
scavenging activity and IC50 values of standard 
ascorbic acid (AA) and ehanolic extracts of M. 
viridis. It can be found that, different concentrations 
of ethanolic extracts of M. viridis showed different 
radical scavenging activity with IC50 value of (27.73 
± 0.42) µg/ml. As can be found from figure 1 that, 
AA showed approximately 97.19 ± 0.35 % radical 
scavenging activity at the concentration of 500 µg/ml 
but in case of ethanolic extracts it was noticed that 
with increasing concentration scavenging activity 
increased dramatically and reached to approximately 
91 ± 0.63 % when the extract concentration was 500 
µg/ml. The IC50 value of extract and AA are 16.29 ± 
0.39 and 27.73 ± 0.42 respectively (Figure 2). This 
result suggests that extract of M. viridis contains a 
substantial free radical scavenging activity when 
compared with reference AA. 
  Estimation of total phenolic contents: Total 
phenolic contents of the sample was assessed in 
relation to the standard curve equation for gallic acid 
(GA) (standard curve equation: 0.0064x + 0.055, R2 
= 0.9991) as shown in figure 3. The result was shown 
in terms of gallic acid equivalent (GAE), (mg of 
GA/g of dried extract). Different concentrations of 
GA were estimated but a single concentration of 
extract was chosen to compare comfortably which is 
displayed in table 1. It was found that the absorbance 
of GA and extract at the concentration of 500 μg/ml 
was 3.231 and 0.494 respectively. The total phenolic 
quantity was detected in extract 73.16 mg of GA/g of 
dried extract. 
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Figure 1. Standard and sample curve of DPPH radical scavenging 

activity. 
Figure 2. IC50 of M. viridis and ascorbic acid. Where, 

ETE = Ethanolic extract. 

 

 Determination of total antioxidant capacity: The 
total antioxidant capacity of the ethanolic extract was 
evaluated by phosphomolybdenum method. The 
phosphomolybdenum method relies on the reduction 
of Mo (VI) to Mo (V) by samples/standard and 
subsequent generation of phosphate/Mo (V) complex 
which is green in color with a maximal absorption at 
695 nm. Catechin (CA) was utilized as standard. The 
result was figured out from the calibration plot of CA 
(Y = 0.001x + 0.0662, R2 = 0.9877). Total 
antioxidant capacity of CA (standard) and plant 
extract were depicted below in table 2 and figure 4 
respectively. Increased absorbance of CA with 
increasing concentration indicates higher antioxidant 
capacity as can be seen from table 2. At the 
concentration of 1000 μg/ml the absorbance of CA 
and extract was 1.046 and 0.436 respectively. The 
extract was found to contain total antioxidant 370 mg 
of CA/g of dried extract. It can be found that, 
ethanolic extract of M. viridis possessed a good 
antioxidant capacity in comparison with CA.  
 Determination of total flavonoid contents: The 
result of total flavonoid contents of the sample was 
shown as mg of quercetin acid equivalent (QE)/g of 
dried extract. The total flavonoid contents of extract 
was computed from the calibration plot of quercetin 
(Y = 0.0136x – 0.0069, R2 = 0.9994). The total 
flavonoid contents of quercetin at diverse 
concentrations (7.8 – 125 μg/ml) and single 

concentration of extract are exhibited in table 3 and a 
standard curve for total flavonoid contents is given in 
figure 5. The absorbance of quercetin and extract at 
125 μg/ml was 1.69 and 0.89 respectively as shown 
in table 3. The total flavonoid content found in 
extract was 78.15 mg quercetin acid equivalent 
(QE)/g of dried extract. This result suggests that 
extract of M. viridis contains substantial total 
flavonoid content. 
 
Table 1. Absorbance of GA at different concentrations 

and extract at single concentration. 
 

Name of 
standard 

Concentration 
(µg/ml) 

Absorbance 

 
 
 

GA 

3.906 0.009 
7.8125 0.116 
15.625 0.160 
31.25 0.271 
62.5 0.458 
125 0.848 
250 1.715 
500 3.231 

Extract 500 0.494 
 

 Assessment of antibacterial activity of plant 
extract: The ethanolic extract of M. viridis was 
investigated to evaluate its antibacterial activity in 
opposition to a number of five gram positive and five 
gram negative bacteria using disk  diffusion  method. 
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Figure 3.  Standard curve for total phenolics. 

 
Table 2. Absorbance of CA at different concentrations 

and extract at single concentration. 
-- 

Name of 
standard 

Concentration 
(µg/ml) 

Absorbance 

 
 
 

Catechin 

15.63 0.076 

31.25 0.108 

62.50 0.195 

125 0.213 
250 0.443 

500 0.529 
1000 1.046 

Extract 1000 0.436 
 

 
Figure 4. Standard curve for total antioxidant capacity. 

 
Standard antibiotic disks of kanamycin utilized for 
bacterial species was 30 µg/disk. Antibacterial 
screening of extract of M. viridis was applied at a 
concentration of 500 µg/disk. The evaluation of 
antibacterial activity of extract opposed to a number 
of gram positive and gram negative bacteria are 
presented in table 4. It can be seen that extract was 
only potentially effective against S. aureus and E. 
coli. 

Table 3. Absorbance of quercetin at different 
concentrations and extract at single concentration. 

 
Name of 
standard 
/sample 

Concentration 
(µg/ml) 

Absorbance 

 
 

Quercetin 

7.81 0.108 
15.63 0.189 
31.25 0.403 
62.50 0.869 
125 1.69 

Sample  125 0.89 
 

 
Figure 5. Standard curve for total flavonoid contents. 

 
Table 4.  Antimicrobial effect of ethanolic plant extract of M. 

viridis on five gram positive and gram negative bacteria, 
compared to that of positive standard (kanamycin). aEach 
value represents the average of three analyses ± standard 
deviation. 

 
                              Diameter of zone of inhibition (mm) 

Bacterial strain Extracta Kanamycina 
Gram positive 
Staphylococus aureus 12 ± 1.73 32 ± 1.0 
Bacillus megaterium - 24 ± 0.5 
Bacillus subtilis - 26 ± 1.0 
Sarcina lutea - 24 ± 1.0 
Bacillus cereus - 32 ± 2.0 
Gram negative 
Escherichia coli 9 ± 0.50 32 ± 1.0 
Vibrio mimicus - 30 ± 2.3 
Vibrio parahemolyticus - 30 ± 1.3 
Sheigella boydii - 26 ± 0.5 
Pseudomonouss aeruginosa - 26 ± 1.0 

 

 DPPH radical scavenging activity: Free radical 
scavenging by DPPH assay is a quick, 
straightforward and economical method for the 
screening of antioxidant capacity of plant extracts 
which can donate hydrogen and thus behave as a free 
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radical scavenger (Nanjo et al., 1996). In this 
method, DPPH, a stable free radical, is eliminated by 
the addition of antioxidant present in plant extract in 
a concentration dependent mode. Usually, DPPH 
solution is a violet colored solution and once it’s get 
reduced by antioxidants present in plant extract 
DPPH solution turns to yellow colored product, 
diphenylpicryl hydrazine. The extent of color change 
is linearly proportional to the concentration and 
antioxidant capacity of extract (Krishnaiah et al., 
2011). In this study, ethanolic extract of M. viridis 
showed considerable free radical scavenging activity 
when compared to standard AA. Maximum 
scavenging activity found at concentration of 500 
µg/ml with 91 ± 0.63 % reducing capacity, which is 
nearly closer to reference as represented in figure 1. 
According to previously reported studies, 
phytochemicals such as polyphenols and tocopherols 
can fight DPPH free radicals by their capability to 
give hydrogen (Huang et al., 2005). Besides, a highly 
significant positive correlation is observed between 
polyphenolic contents and DPPH free radical 
scavenging activity with IC50 value of 27.73 ± 0.42 
µg/ml (Figure 2) (Huang et al., 2005). This result 
suggests that M. viridis contains phytochemicals in 
particular polyphenols, which have the capability to 
give hydrogen or transfer electrons to a free radical 
and consequently converting them into non-toxic 
species and thereby cease the potential damage. 
 Total phenolic contents: Phenolic constituents 
are considered as secondary metabolites in plants and 
are familiar for the usefulness in a wide variety of 
therapeutic uses such as free radical scavenging 
activities, antioxidant, anticarcinogenic, reduction in 
cardiovascular complications, etc. (Umamaheswari & 
Chatterjee, 2008). Phenolic compounds are pondered 
as essential constituents for the plants and their 
scavenging activity is predominantly ascribed to the 
manifestation of one or more hydroxyl groups in the 
aromatic ring (Naczk & Shahidi, 2004). The method 
of estimating total phenolic contents of plant extracts 
by Folin–Ciocalteu reagent represents simplicity, 
reproducibility and suitability (Huang et al., 2005). 
The findings in this study demonstrated that, the 
ethanolic extract M. viridis contains a significant 

amount of phenolic constituents that is 73.16 mg of 
GA/g of dried extract. This value proves that M. 
viridis is the richest source of phenolics, which might 
contribute to the antioxidant properties of this plant. 
Additionally, a linear regression coefficient value R2 
= 0.9991 observed between the total phenolics and 
free radical scavenging capacity. 
Total flavonoid contents: Flavonoids are a group of 
polyphenols naturally occurring in plants and 
according to previously reported studies flavonoids 
have numerous biological activities such as, 
antiallergic, antibacterial, antiviral, anti-
inflammatory, anticancer, antihepatotoxic etc. (Di 
Carlo et al., 1999; Montoro et al., 2005). Flavonoids 
are very effective in scavenging the reactive oxygen 
species for instance, singlet oxygen and numerous 
free radicals liable for a variety of diseases (Cao        
et al., 1997). In this work, the extract was found to 
contain 78.15 mg quercetin acid equivalent (QE)/g of 
dried extract, which seems quite substantial in 
flavonoids quantity. The observed regression 
coefficient value R2 = 0.994 correlates positively 
between the total flavonoid contents and the total 
antioxidant capacity. This result recommends that M. 
viridis extract has strong antioxidant potentiality in 
neutralizing the free radicals due to having significant 
quantity of total phenolics and total flavonoids. 
 Total antioxidant capacity: The total antioxidant 
capacity of plant extract was measured 
spectrophotometrically by utilizing the method of 
phosphomolybdenum, which relies on the reduction 
of Mo (VI) to Mo (V) by antioxidants present in 
fractions and in consequence forms a green colored 
phosphate/Mo (V) complex. This current study 
exhibits that ethanolic extract of M. viridis 
represented maximum reducing capacity that is 370 
mg of CA/g of dried extract. Many studies suggested 
that, phytochemicals present in medicinal plants 
particularly polyphenols and flavonoids contribute to 
phosphomolybdate reduction or scavenging activity 
to a large extent (Khan et al., 2012; Sharififar et al., 
2009). This result suggests that the strong antioxidant 
capacity of plant extract is primarily owing to the 
existence of polyphenol contents (Falleh et al., 2008). 
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Moreover, a strong positive correlation (regression 
coefficient, R2 = 0.9877) observed in between the 
antioxidant capacity and polyphenol contents. 
Therefore, it can be concluded that, M. viridis plant 
extract possesses significant free radical scavenging 
activity as a consequence of occurrence of phenolic 
constituents available in the plant extract (Falleh et 
al., 2008). 
 Antibacterial activity: The antibacterial activity 
of plant extract was tested against five gram positive 
and five gram negative bacteria. The extract was 
found to potent against only one gram positive and 
one gram negative bacteria namely S. aureus and E. 
coli respectively. At concentration of 500 µg/disk the 
ethanol extract showed moderate antibacterial 
activity with the zones of inhibitions of 12 ± 1.73 and 
9 ± 0.50 mm respectively when compared with the 
reference kanamycin. On the contrary, four gram 
positive bacterial strain viz. B.  megaterium, B. 
subtilis, S. lutea, B. cereus and four gram negative 
bacterial strain viz. V. mimicu, V. parahemolyticu, S. 
boydi, P. aeruginosa  used in this study showed no 
susceptibility at the concentration of plant extract 
utilized in this study. In accordance with previously 
reported studies, some phytochemicals for instance 
terpenoids, alkaloids and polyphenols have 
antimicrobial efficiency and are responsible for either 
the microbial cell membrane disruption or inhibition 
of respective enzymes which are required for amino 
acids biosynthesis (Burt, 2004; Gill & Holley, 2006). 
Some other researchers suggested that the observed 
antimicrobial activities of plant extract were 
supposed to the hydrophilic nature of extract, which 
allow them to react with microbial protein and 
mitochondria. Consequently, permeability changed 
and microbial structure disrupted (Friedman et al., 
2004; Tiwari et al., 2009). Therefore, the inhibitory 
effect found in the extract was ascribed to the 
manifestation of valuable phytochemical constituents 
(polyphenols, flavonoids and terpenoids, etc.).  
 
Conclusion 
 In order to assess the in vitro antioxidant activity 
of ethanolic extract of M. viridis different assay 
methods were explored. The extract contains 

considerable DPPH free radical scavenging capacity, 
which was comparable to reference used in this 
study. The direct positive correlations between 
phenolics (total phenols, total flavonoids and total 
antioxidant) and free radical scavenging capacity 
were highly significant denoting that polyphenols 
might play a key role in free radical quenching 
activity. The studied extract displayed the highest 
amount of phosphomolybdate reducing capacity 
having 370 mg of CA/g of dried extract. M. viridis 
extract also exhibited antibacterial activity to some 
extent against S. aureus and E. coli in comparison to 
kanamycin. All the aforementioned findings 
recommend that M. viridis contains significantly 
higher amount of natural antioxidants which possibly 
will assist in preventing the advancement of any 
disease because of free radicals such as 
cardiovascular diseases, inflammatory diseases or 
cancer and can also be useful in a variety of health 
conditions. However, further investigations on M. 
viridis will be required to isolate and identify the 
phytochemical constituents in particular the 
antioxidant components for the medical purpose. 
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