How to Cite:
Ahmad, M. M. (2022). Antimicrobial activity of Mentha Viridis. International Journal of
Health Sciences, 6(S8), 4345-4357. https://doi.org/10.53730/ijhs.v6nS8.13165

Antimicrobial activity of Mentha Viridis

Muntaha Mahmood Ahmad
Directorate of Ninevah Education, MOE, Mosul, Iraq
Corresponding author email: muntaha78mahmood@gmail.com

Abstract---An increasing number of people in various regions of the
globe are worried about contracting an illness caused by bacteria. It
has been observed that the number of antimicrobial agents has
reduced significantly since the early 1990s. But at the same time, new
molecular mechanisms have been rapidly emerging, increasing the
proportion of bacteria that are resistant to some of these drugs. These
reasons explain why there is a surge in research into characterizing
the hemodynamic and antimicrobial activity functioning of extracts of
medicinal plants. Advanced medicine advancements there in the
treatment of a wide range of disorders are likely to have contributed to
this heightened curiosity. Mint (Mentha sp. ), additional plant species
from which plant oils are derived, is widely used as a flavor enhancer
in cosmetics, medicinal medications, food (such as candies and gum),
and liqueur across the globe. Plant oils are now extracted from a
variety of plant materials, and mint is one among them. Mint for
essential oil is gathered from both the leaves and the stems of the
plant. And there are about 25 different species of kinds of large
herbaceous flowering Mentha, which is part of the family Labiatae.
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Introduction

Different plant components produce mentha virditis as naturally occurring
substances. The following are some of the plant's parts: Only roughly 300 of the
approximately 3000 distinct EOs are used by the medicinal, food, hygienic,
agronomic, cosmetics, and perfusion sectors, correspondingly (Zamaniahari et al.,
2022). They are composed of two fragments: volatile (approximately 85 and 99
percent) and non-volatile, with the latter component comprising a heavier
proportion than just the former. They are just a complication of naturally
produced mixtures of lipophilic molecules (from 1 to 15 percent ). Hydrocarbon
and oxygenation molecule-based compounds make up the majority of the volatile
material of EOs (Zamaniahari et al., 2022).

The mentha Viridis are naturally occurring compounds produced by diverse plant
sections. These phytochemical constituents include the following (Othman &
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Kamel, 2021): Only roughly 300 of the approximately 3000 distinct EOs have
been used in that though pharmacological, agriculture, food, hygienic, aesthetic,
and hemodynamic sectors, etc. They consist of two parts: volatile (between 85 and
99 percent) and non-volatile (with the other fraction having a greater proportion
than the former) and are a mixture of naturally occurring combinations of
lipophilic molecules (from 1 to 15 percent ). Hydrocarbon- and oxygen-based
compounds make up the majority of the volatile compound of EOs (Othman &
Kamel, 2021).

The distinctive flavor of the essences is contributed by the oxygenated fraction,
whilst the hydrocarbons and triterpenoids only serve as a structural backbone
(Othman & Kamel, 2021). In addition to enhancing the consistency of the
essence, the procedure of separating the terpenes enables the oxygenate fraction
to be concentrated to such a degree that it makes a more significant contribution
to the perfume and scent (Bardaweel et al., 2018). High molecular weight
molecules, fatty acid metabolism, corticosteroids, carotene, petroleum, phenolics,
and psoralenes are only a few of the numerous chemical classes represented in
the non-volatile fraction. Moreover, antioxidants are contained in this proportion
(Bardaweel et al., 2018). Some plant-based essential oils (EOs) have antibacterial
effects because they include molecules with this property. To kill germs, EOs
utilize a wide variety of mechanisms, depending on their specific composition
(Bardaweel et al., 2018).

Although antimicrobial capabilities result from a series of processes involving the
whole bacterial cell, one method of action tends to predominate. Since EOs may
form from a wide variety of crystal compositions, they can also include a wide
variety of functional groups. Staphylococci bacteria, on average, are more
susceptible to the effects of Extracts than Punnet bacterium due to the
substantial structural differences in the cellular membrane of these two types of
bacteria. It is simpler for hydrophobic compounds to enter the cell and act on the
microbial walls, the cytoplasm membranes, or the cytoplasmic of Gram-positive
bacteria due to their unique cellular architecture.

Low toxicity, pharmacological efficacy, and economic feasibility are only some of
the reasons why the medicinal qualities of plants have attracted so much
attention in the wake of recent scientific advancements. Studies like this have
mostly focused on the beneficial effects of phytonutrients on human and animal
health (Ekhtelat et al., 2019). Ingredients originating from vegetation may take
several forms, including chemicals, groupings of compounds, and essential oils.
This food industry has shown a growing interest in natural chemicals in recent
years, whether it be for direct addition to meals or use in synergistic
combinations with other compounds. Plant oils and preparations from aromatic
plants have been added to meals because of their antibacterial and antioxidant
properties (Ekhtelat et al., 2019).

Essential oils from aromatic and medicinal plants have been demonstrated to
have biological functions, and as a result, they have garnered a lot of interest due
to the fact that they have been proved to be effective radical scavengers (Ekhtelat
et al., 2019). These essential oils come from plants. Free radicals have been linked
to a variety of disorders, including cancer, a decline in the organoleptic and
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sanitary quality of food, and neurological conditions. Free radicals also contribute
to the aging process. Because of the widespread usage of antibiotics, resistant
strains of bacteria have begun to appear, which is another issue that is hurting
the public's health. There is evidence that Mentha Viridis has strong antiseptic,
antibacterial, antiviral, antioxidant, antiparasitic, antifungal, and insecticidal
effects. As a result, mentha Viridis has the potential to be an effective instrument
for lowering the level of bacterial resistance.

Problem statement

Around the globe, people are quite worried about the illnesses that are brought on
by bacterial infections. It has been noticed that the number of antimicrobial
agents has significantly reduced since the beginning of the 1990s, while the
resistance of bacteria to these agents has been rapidly increasing due to the
emergence of novel resistance mechanisms. For these reasons, there has been a
recent uptick in studies examining the physiological and bactericidal
characteristics of herb extracts obtained from diverse medicinal plants. Most
likely, this increased interest is attributable to the fact that modern medicine has
made great strides in treating a broad variety of diseases. Mint (Mentha sp. ), a
member of the family Lamiaceae, is often used as a flavor in cosmetics,
pharmaceuticals, confections (including sweets and bubble gum), and alcoholic
beverages.

Essential oils are extracted from several plants, mint is one of them. Mint leaves
and stems are used to produce the oil that is used to make essential oils. Mentha,
a genus in the family Labiatae, contains over 25 species of mint. Eurasia, North
America, southern Africa, and Australia are not the only warm locations in the
world where mints may be found. Native populations of mint plants exist (Emre et
al., 2020). Additionally, their presence is still strongly noticeable across much of
the globe. Mint oil is typically extracted from the plants' stems. Some plant and
animal species have been used medicinally for centuries (Emre et al., 2020).
Staphylococcus aureus, Streptococcus pneumonia, and Bacillus cereus are all
killed by oils from the mint species Mentha piperita, Mentha spicata, and Mentha
arvensis. Both Staphylococcus aureus and Enterococcus faecalis were sensitive to
mentha Belgium's antibacterial properties, whereas peppermint oil is extracted
from the Mentha variety plant.

Mentha pulegium has been shown to suppress the growth of Pseudomonas sp., E.
coli, and Pseudomonas. In vitro studies showed that Mentha spicata, like other
Mentha species, had antibacterial activity against Gram-negative bacteria. Biofilm
cultures of Microbes. are susceptible to Mentha spicata, but those of Salmonella
typhimurium are susceptible to Mentha longifolia. The multilayer preparations of
Salmonella typhi are similarly susceptible to the antimicrobial effects of Mentha
spicata (Emre et al., 2020).

Aim of the study

The main aim of the research study is to analyze the antimicrobial activities that
are a part of the mentha Viridis.
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Research questions
Considering the main aim of the study, the research questions are as follows:

e What are the uses of the mentha viridis?
e What is the chemical composition of mentha essential oil?

Significance of the study

Essential oils, also known as volatile oils, are odorous, oily liquids that get their
name from the fact that they are extracted from plants (leaves, buds, fruits,
flowers, herbs, twigs, bark, wood, roots, and seeds) (dos Santos Franciscato et al.,
2018). The distillation of essential oils by the use of steam or hydro-distillation
was originally pioneered by the Arabs in the middle ages and is now the most
prevalent technique used in the commercial sector. Essential oils often have a
density that is lower than that of water, and in addition to this, they are
flammable, liquid, colorless, lipid-soluble, and soluble in organic solvents. Rarely,
essential oils will have a color. Because essential oils are natural mixes of a highly
complex nature, they may consist of anywhere from 20 to 60 distinct components,
each of which can be found in fairly varying amounts. When compared to the
other components, which are only present in minute quantities, essential oils are
distinguished by the presence of two or three primary components at relatively
high concentrations (between 20 and 70 percent).

Literature review

Because flavorings are derived chemically from terpenes and highly synthetic
analogs especially as it pertains, this is the case. Hydrophobicity is a critical
property shared by natural ingredients and the components used to create them
(Bayan & Kusek, 2018). They have this property, which allows them to segregate
with the triglycerides currently present in bacterial and mitochondrial cell
membranes. As a consequence, the membranes become more porous, yet the
cellular structures are disrupted. The loss of so many essential chemicals and
ions finally kills the bacterial cell. This setback follows naturally from the
preceding clause. Efflux systems are present in a wide variety of Gram-negative
bacteria, which opens the door for drugs to target certain systems and perhaps
control antibiotic resistance (Bayan & Kusek, 2018).

Essential oils play an important role in nature since they protect plants from a
wide range of pests and diseases. Herbivores are deterred by essential oils
because they reduce their appetite for plants with these characteristics. In this
way, the essential oils' protective effects may be realized. Essential oils are
nontoxic compounds, according to the Public Health Services division of the
Department of Human Services Services. Furthermore, certain essential oils
include antimicrobial components that may be added to products. Numerous
studies have demonstrated that essential oils (EOs) are efficient against viruses
and food contaminants, lending validity to the idea that they may have
applications in the food industry. Numerous studies have shown that essential
oils may be used to effectively combat many types of infections and food
contaminants (Mahendran et al., 2021).
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Antimicrobial drugs derived from many sources have been the focus of increased
study and development in recent years as a means of combating microbial
resistance. The rising rate of antimicrobial resistance is directly responsible for
this renewed focus (Adi et al., 2022). Because of this, there has also been a surge
of interest in methods for detecting and analyzing antimicrobial properties via
screening.

Other common bioassay formats include broth or serial dilution experiments, well
dispersion experiments, and filesystem assays. The "minimum inhibition
concentration" (MIC) of an antimicrobial property is defined as the lowest
concentration at which the growth of the microorganism is inhibited in segments
and sub boreholes or tubes (MIC). It is common practice to shorten the term
"minimum inhibitory concentration" to "MIC" (El Hassani, 2020). Since these
bioassays provide an estimate of the concentrations of the investigated
antimicrobial drugs in the agar (agar dilution) or bouillon medium, they are
optimal for determining the MIC value. Therefore, these dilution procedures are
the optimal bioassays for determining the MIC value. When testing a
microorganism, either a macro or micro fraction may be used to determine the
minimum inhibitory concentration (MIC) (Niksic et al., 2018). Determining the
growth inhibition concentration (MBC), which is the concentration at which 99.99
percent of most or all of the original inoculums are killed, is the most common
method used to assess a drug's antibacterial effect.

One of the possible solutions that has been suggested is the creation of
substitutes for antibiotics, as well as the identification and/or production of
adjuvants (Piras et al., 2021). Some attempts have been done to improve or
restore the effectiveness of antimicrobial treatment against bacteria that are
resistant to multiple drugs. Essential oils, when used with antibiotics, have been
shown to reduce the minimum inhibitory concentration (MIC) of the antimicrobial
agent, with the greatest impact being shown with aminoglycosides like amikacin
(Hussein et al., 2021).

Methodology

Since the secondary resources, information should be used to investigate the
major factors considered that have already been defined, and the present research
must have supported an understanding of the major concepts that would be
founded from the information collected, the interpretivism technique is employed
in this particular research study because it is one of the reasons why the
interpretivism method is utilized in this particular research project. There is a
possibility that subjectivity there in data should also be taken into account since
it will distinguish the research and will also strengthen its validity. Using
interpretive research approaches provides several benefits, one of which is the
production of legitimate and accurate data. People who matter offer a fantastic
description of how other people are truly feeling, which often paints an accurate
picture and evaluates the factors the researcher sought to look at. In addition, the
understood information may be used to perform the analysis in a more precise
manner if that is desired.
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The inductive methodology, in general, employs hypotheses and observations to
locate patterns and then makes use of these discoveries to carry out the
necessary progressions in the investigation. When using the inductive method,
the researcher is at liberty to establish any preexisting hypotheses and to apply
those assumptions to the study questions. This research does not make use of
the deductive strategy even though it is founded on qualitative techniques, and
also because the inductive approach coincides with the qualitative methods just
as much as the deductive strategy does. With the assistance of this research
approach, we will be using the inductive method to the data that has been
obtained from the myriad of sources that have been utilized in the investigation.
The inductive method is a conceptual framework that was constructed using the
data that was acquired; this data was used in the development of the inductive
technique. Researchers use this method, to begin with, more specialized data,
which then leads to more generalized data on the issue, which indicates whether
or not the method can be generalized. As a result, the inductive method
hypothesis is developed as a result of this. The specific data and the generalized
data interact while using the abductive approach, which may increase the
generalizability of the data that is produced. Given that this is a secondary study
that will be based on the findings of prior research, this methodology is
acceptable.

There are a lot of different types of research techniques, such as mixed-method,
mono-method, and multi-method research. Qualitative data is information that
emphasizes the qualitative aspects of the variables that are being investigated. It
is feasible to observe and record qualitative data. This kind of data does not
consist of numerical values. Data of this kind may be gathered by a variety of
methods, including observations, one-on-one interviews, focus groups, and others
of a similar nature. The findings of the investigation will be presented in
qualitative form. In statistics, the term "qualitative data" refers to information that
may be classified based on the qualities and features of a thing or phenomenon
being studied. In addition to this, the use of qualitative data includes the
utilization of quantitative data in such a way that in addition to the techniques
identified, the dependability of the data increases as the sources are made
accessible with the most effective evaluation methods.

In this research, we only consider one method. In terms of the amount of time
needed to conduct this study, most of the time was spent collecting data in a
single area, followed by analanalyzing themes that surfaced as a result of the data
that was gathered. As a result, to conduct a more appropriate analysis of the data
that has been acquired for the research of this study, it is possible to make use of
the research papers that were the most accurate, that were gathered, and that
was the most relevant. In addition, after the identification of the most relevant
data sources and the gathering of the data from those sources, the data were
analyzed, and a plan for the organization of the data was developed.

Before coming up with solutions that would enable the data to be appropriately
evaluated for the study, it was essential to have an understanding of the many
methods that had been used to a significant extent in the past to gain an
understanding of the data that had been obtained. When the data was collected
from the various sources that were available on the databases of academic
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research journals and the data that was supposed to be used over time, it was
made sure that the data could be gathered side by side, and then the research
was conducted alongside so that the various themes which could eventually
emerge from within the data could be used to make the study more reliable. This
was done so that the themes could be used to make the study more reliable when
the data was collected. The first step in doing this research was determining the
participants who would be included and those who would not be. After that,
databases that included academic research articles that were relevant to the
subject of project management were discovered. After this, it was time to do a
search using the different characteristics of the variables that were the subject of
this investigation, using the linked keywords. Since qualitative approaches were
used to collect the data, the research had to be carried out in a way that was
much more authentic.

The reliability of the information has been enhanced thanks to the incorporation
of the qualitative research techniques used in its collection. It was ensured that
the research papers were published on trustworthy websites and publications,
and reputable websites were utilized to publish the study articles. The sources
that were used to get this data are reliable. To phrase this another way, the
reliability of the data has improved as a result of its collection from reliable
sources and its subsequent thematic analysis of the study papers. In addition,
the papers that were discovered could be accessed on credible databases,
confirming that the information obtained came from reliable sources.

Finding

Table 1 displays the findings of the GC-MS analysis carried out on the essential
oil extracted from M. Viridis. According to the findings of our GC-MS analysis,
there were 18 different components present, and together they made up 99.89
percent of the whole essential oil. Carvone made up 78.76 percent of the total,
limonene 11.50 percent, -bourbonene 11.23 percent, cis-dihydrocarveol 1.43
percent, trans-caryophyllene 1.04 percent, menthone 1.01 percent, menthol 1
percent, and terpinene-4-ol 1 percent (0.99). Our findings about the chemical
compounds that were most prevalent in the M. viridis essential oil that was
obtained from the western part of Iran are consistent with the findings of earlier
research [20-24]. According to Chauhan et al. (2009), carvones were found to be
the primary components of the essential oil that was gathered in India. Limonene,
1,8-cineole, Z-ocimene, and cis-muurola-4 were some of the other components
that made up their essential oil. It has been stated that carvones make up the
majority of the M. Viridis essential oil. [citation needed] It has also been
researched that the chemical composition of M. Viridis was collected from
Tamilnadu, India, and it was revealed that carvone (48.60 percent), cis-carveol
(21.30 percent), and limonene (11.30 percent) were the principal components of
the substance. In general, the significant changes in the chemical properties
content of the lavender oil, when compared with previous studies, could be
attributed to several different factors. These factors include the different methods
used for extraction of the essential oil, geographical features, climate, and
seasonal variations, as well as the species and stage of the growing plants and
processing of plant matter before extraction of the oil.
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The essential oil composition cr)rfal\?ll.evilridis was identified by GC-MS.
Number Compound Retention index || Percentage
1 -Myrcene 450 0.25
2 Limonene 509 11.50
3 -Terpinene 553 0.16
4 Menthone 703 1.01
5 Menthol 713 1
6 Terpinene-4-ol 720 0.99
7 -Terpinol 737 0.31
8 Dihydrocarveol 742 0.22
9 cis-Dihydrocarveol 746 1.43
10 Dihydrocarvone 756 0.43
11 trans-Carveol 773 0.3
12 Carvone 819 78.76
13 Dihydrocarvyl acetate 906 0.57
14 L-carveol 946 0.32
15 -Bourbonene 981 1.23
16 trans-Caryophyllene 1021 1.04
17 -Amorphene 1048 0.21
18 -Amorphene 1058 0.16

Others — 0.11
Sum 100
Table 2

Antibacterial activity of M. Viridis essential oil indicated as MIC/MBC

S. aureus (ATCC 6538) 10 10

S. aureus (ATCC 29213) 8 8
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B. subtilis (ATCC 6633) 2.5 S

B. cereus (ATCC 11774) 2.5 S

L. monocytogenes (ATCC 19118) 2.5 2.5

S. Typhimurium (ATCC 14028) 10 10

E. coli O157:H7 (ATCC 10536) 10 10

Table 3
Antibacterial effect of M. Viridis essential oil by agar disk diffusion assay.
| |
S. aureus (ATCC 6538) 10 26
S. aureus (ATCC 25923) 8 24
B. subtilis (ATCC 6633) 18 7
B. cereus (ATCC 11774) 14 34
L. monocytogenes (ATCC 19118) 22 23
S. Typhimurium (ATCC 14028) 10 30
E. coliO157:H7 (ATCC 10536) 12 26
E. coli (ATCC 25922) 10 25
Discussion

The broth microdilution test and the agar disc diffusion assay were used to
determine the antibacterial activity of the essential oil of M. Viridis against
common food-borne bacteria. The results of these tests are shown in Tables 2 and
3, respectively. The findings of this study indicated that the essential oil displayed
a level of antibacterial activity that was moderately effective against the
microorganisms. In general, the findings of this investigation indicated that
Gram-positive bacteria were more vulnerable to the effects of M. Viridis essential
oil than Gram-negative bacteria were. It is possible that the presence of
hydrophobic lipopolysaccharide in the outer membrane of Gram-negative
bacteria, which gives protection against a variety of chemicals, is responsible for
the low sensitivity of these bacteria. L. monocytogenes was the most susceptible
of the microorganisms to the antibacterial activity of M. viridis essential oil
(inhibition zone = 22 mm), as indicated in Table 3.

Antibacterial research conducted in the past has shown that the essential oil of
M. viridis had an impact on the development of Gram-positive and Gram-negative
bacteria that was antibacterial. According to the findings of these researchers, the
minimum inhibitory concentrations (MIC) of essential oil against S. aureus, L.
monocytogenes, B. cereus, and E. coli were correspondingly 0.5, 1, 1, and 4
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L/mL. The use of varying bacterial species and medium, in addition to varying
amounts of phenolic compounds from the essential oil, might be the cause of the
varied MICs that were found in this research. In addition, Gulluce et al. (2007)
found that the essential oil of M. longifolia, which was gathered in Turkey, has
potent antibacterial action against a wide variety of bacteria, including S. aureus,
B. subtilis, B. cereus, L. monocytogenes, S. Typhimurium, and E. coli O157:H7.

Hydrodistillation, either using Clevenger equipment or a pharmacopeia distillation
device, has been used to successfully extract the essential oils contained within
several Mentha species. It has been stated that carvone is responsible for the
flavor of spearmint, whilst menthol and pulegone are the components of MEOs
that are responsible for peppermint's signature scent and flavor. Several studies
have looked at the chemical make-up of Mentha species collected from different
parts of the world. There are many different approaches taken in these studies.
The results of these studies show that the chemical makeup and proportion vary
with the species, the moment of harvesting at different stages, the location, and
the extraction techniques used. All of these variables affect the chemical
composition of the final product. The great variety of elemental composition found
in mentha essential oils is due in part to other variables like as physiological and
developmental circumstances, heredity, and indeed the mechanisms of evolution.

Pulegone, menthone, menthol, carvone, 1,8-cineole, limonene, and b-
caryophyllene were all found in rather high concentrations in the majority of the
species tested by chemical means. To provide only one example, the essential oil
of M. The percentages of menthone, menthol, and menthyl acetate in Piperita vary
by nation; for example, in Serbia, these components make up 12.7%, 37.4%, and
17.4% of the total, respectively. M has been broken down into its constituent
parts, menthone, and menthol. the largest amounts of Piperita may be found in
Pakistan. Menthol concentrations in India went from 30% to 55%, whereas those
of menthofuran and menthyl acetate varied from 1-9%. The active ingredients in
M. edulis oil. Lemongrass (with a concentration of 36.24 percent) and menthone
(also known as Piperita) are the two active ingredients in Iranian-made Piperita
(32.42 percent). Menthone (44.1% of peppermint oil), peppermint (29.5%),
menthyl-acetate (3.8% of peppermint), and menthofuran (1.1%) were identified as
the different compounds of peppermint oil in a research conducted in Turkish
(0.9 percent ). Contrarily, M. The main components of EO extracted from Piperita
leaves are limonene (64.5%-94.2%), 1,8-cineole (46.1%), p-month-2-en-ol (34.5%),
peppermint (33.4%), and linalyl-acetate (3.5%). The greatest proportion here is
100%, while the lowest is 0%. (28.2 percent ). Remember that there is no one
component responsible for antimicrobial action, but rather a combination of
chemical substances. This chemical cocktail is what provides antibacterial
benefits. There is a chance that these modifications will affect the antibacterial
capacity concerning a certain harmful pathogen.

Essential oils are characterized in part by their hydrophobicity, which facilitates
their uptake across cell membranes. Because essential oils tend to be
hydrophobic, they may be absorbed by the membrane. The high concentrations of
peppermint and substances with similar chemical structures found in MEO oil
show that the antibacterial action needs the presence of both a system of
electrostatic forces and a hydrocarbon chain. Together, the connected chemicals
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reduce the stability of the plasma membranes and operate as a proton exchanger.
This causes a reduction in the pH gradient across the plasma membranes. The
exhaustion of something like the ATP pool and the subsequent collapse of the
mitochondrial membrane potential ultimately results in cell death.

Conclusions

When it comes to hazardous microbes, MEOs have been shown to be effective
against a wide range of different hosts, including humans, fish, and plants. MEOs
include phenolic compounds such as a-pinene, citronellol, and methyl eugenol, as
well as pulegone, monoterpenes, menthol, carvone, 1, 8-cineole, limonene, and b-
caryophyllene, all of which have antimicrobial effects. MEOs are used in the
pharmaceutical business and as dietary supplements to stop the growth of
bacteria and other microorganisms that spoil food. Testing the antibacterial
activity of EOs is most often done using disc diffusion, MIC determination, and
the vapor deposition approach. It is recommended to employ many methods to get
the most reliable results while aanalyzingantibacterial characteristics. As
naturally occurring molecules, MEOs and EOs generally are easily biodegradable,
making their utilization crucial. This is because they provide hope that composite
fibers may be used less often in the fight against the spread of deadly
microorganisms.

Recommendation

e To determine whether or whether M. Piperita L.'s essential oil and the many
extracts made from it by hydrodistillation of the volatile components
produced under vacuum have antibacterial and antioxidant capabilities,
researchers have examined them.

e The essential oils, which make up around 0.64 percent of both the leaves,
are the components that are important from a therapeutic standpoint.

e The antibacterial, antiviral, antifungal, insecticidal, larvicidal, nematicidal,
allelopathic, antidiabetic, derma-protective, and anticorrosive properties of
mint essential oils and solvent extracts have been shown.

e [t is possible to extract menthol, a non-polar terpene, using a pet. ether or
chloroform. The antibacterial activity among these extracts should be higher
in this situation; yet, the ethyl acetate extract had much more inhibition.

e Therefore, antibacterial activity may likely be connected with a heavy
proportion of menthol (pet. ether and chloroform extracts), phenols, or
flavonoids (chloroform and ethyl acetate extracts), but it is impossible to
rule out the possibility of a synergistic impact of the other components of
peppermint oil.

e It is recommended that it may be recommended that the active ingredient
components present in Piperitaita could without a doubt find a place in the
treatment of a variety of bacterial infections.
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