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Abstract

Medicinal plant products have been used for the last so many years pertaining to treat various healths disorders and be able to
prevent or cut the burden of various infectious diseases. Overall, the knowledge of these medicinal plant products in terms of
its taxonomy and its medicinal properties has been transmitted all over the world. In literature, active compounds were
reported and synthesized or modified structurally and showing its effectiveness against various infectious diseases and used for
other medicinal purpose as well. According to the literature, antimicrobial activity of many plants is reported and scientifically
confirmed with the increasing number of reports on various pathogenic microorganisms resistant to antimicrobials. So, these
medicinal plants derived products may be effective and potentially control the growth of various microbial pathogens in
diverse type of situations or specific case of disease treatment. Therefore, various pharmaceutical companies developing some
new type of antimicrobial drugs especially due to the constant emergence of microorganisms resistant to conventional
antimicrobial. In the present work, we emphasized on various medicinal plant products with its antimicrobial properties are
reviewed.
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Introduction

Natural products were obtained through medicinal plant
products and these are available in the form of pure
compounds or extracts and give some unlimited
opportunities especially for new drug candidate leads
because of the unequalled availability of chemical diversity.
Due to its chemical diversity, new drug candidate who may
be identified through common phytochemical screening
assays, chromatographic techniques such as HPLC (High
performance  liquid  chromatography) and  non-
chromatographic techniques such as immunoassay and
Fourier Transform Infra-Red (FTIR). Historically, medicinal
plant products generally used as traditional medicine and
considered as one of the major source of natural
antimicrobial based substances or compounds for the
treatment of various infectious diseases [ 2. Different
classes of antimicrobial substances are reported and
considered them as one of the major defence systems
pertaining to protect them against various biotic (living) and
abiotic (non-living) stresses or components. However, there
is a great demand for those extracts especially medicinal
plants with antimicrobial activity against various infectious
diseases or pathogens have been reported or still is under
progress (41,

The antimicrobial agent is a common term used for
antibiotics i.e. antifungal, antivirals and antiprotozoans.
These agents are chemical or natural substances which act
on pathogenic microbes either by Killing them
(microbicidal) or by reducing the growth (microbiostatic) I,
In recent time a wide range of synthetic and semi synthetic
antimicrobial drugs are available on the market which tends
to have a lot of side effects. Therefore, the use of
antimicrobial agents obtained from natural sources is an
alternative better choice with lesser side effects. In
literature, medicinal plants may contain various secondary
metabolites which play crucial roles in microbial infection [

71, Likewise plants, animal based products also having anti-
microbial agents or showed properties e.g. milk and egg
albumin etc. A large collection of bio-molecules from
marine organisms are also reported and showed a great
interest to compete with pathogenic microbes. In a recent
study, WHO has informed that more than 80% of people are
totally relies chiefly on traditional medicinal practices which
involve medicinal plant extracts. As per the literature,
ancient Egyptians including Greeks used specific molds and
plant extracts were reported to treat various kinds of
infection (&1,

One of the microbiologists (Louis Pasteur and Jules
Francois Joubert) observed antagonism in some of the
species of bacteria and discussed the merits including
demerits of controlling these interactions in medicine. In
1928, Alexander Fleming firstly reported and discovered a
natural powerful antimicrobial fungus i.e. Penicillium. The
substance i.e. antibiotic extracted from the fungus and
named as Penicillin in 1942 and it was successfully used
and applied to treat Streptococcus infections. But now a day,
antibiotic resistance has become a serious problem and
affects almost every bacterial species and this problem is
steadily reporting worldwide [ 101,

Antimicrobials agents

Phytochemicals obtained from medicinal plant products
such as alkaloids, flavonoids, diterpenes, triterpenes are the
major source for antimicrobial agents. The most familiar
example is seen in case of farming where Benomyl,
chlorothalonil and captan are commonly used in plant
diseases whereas in agriculture, imazalil and triadimefon are
used and applied in order to control fungal infection of fruit
and vegetables.

Similarly, major groups of plant derived compounds
(phenolic acids, quinones, saponins, flavonoids, tannins,
coumarins, terpenoids, and alkaloids) were isolated and

504



International Journal of Botany Studies

identified and showed antimicrobial activities % 4. Most
familiar examples are

Rose is a perennial plant, belonging to the genus Rosa
and family Rosaceae. There are approximately 10,000
species of rose among which majority of species have
been found to possess a variety of antimicrobial
properties in their leaves, stems and roots. Rose petals
and leaves are known to help us in flushing toxins from
our body and are also known to help in chest congestion
and provide relief to throat. Rose plant as a whole have
shown antifungal, antibacterial and antioxidant
properties in many research studies. The ethanolic,
acetone and aqueous extract of rose petals are found to
be highly sensitive towards certain species of both gram
positive and gram negative bacteria. As per the
literature, ethanolic extract of rose petals is found to be
more potent as compared to other extracts in inhibiting
or reducing the growth of certain bacterial species such
as B. subtilis, E. Coli and S. aureus. This activity is
mainly due to the presence of antimicrobial components
obtained from rose petals which include alkaloids,
tannins, saponins, anthraquinones, glycosides, steroids,
flavonoids, carbohydrates, and amino acids. In addition,
essential oils extracted from rose flower also considered
and claimed its antimicrobial and antioxidant
properties. The essential oil extracted from rose has
proved to be very effective in inhibiting the growth of
Staphylococcus  aureus, Enterococcus  faecalis,
Escherichia  coli, Klebsiella  pneumonia  and
Pseudomonas aeruginosa 3 141,

Berries include a wide range of fruits, such as
strawberries, black berries, bilberry, raspberry, red
currant, cranberries, etc. Berry plants possess a number
of phenolic compounds, often in the surface layer of the
plant or in the fruit or berry. The phenolic compounds
are mainly found or reported in berry plants especially
in the form of flavonoids, phenolic acids, lignans, and
polymeric tannins. Ellagitannins is the major phenolic
acid found in raspberry plant. The most common
phenolic acids present in berries are derivatives of
either hydroxycinnamic acids or hydroxybenzoic acid
and this is most commonly found in strawberries. In
contrast, these antimicrobial agents are supposed to be
very important for keeping a healthy gastrointestinal
tract in human. Helicobacter pylori, a causative agent
of gastritis which is responsible for conditions like
ulcer, indigestion and weak digestive system. Other
pathogens which likely cause gastric infections like
Campylobacter jejuni, Escherichia coli, and Salmonella
enterica are also found to be sensitive towards the
phenolic compounds found in berries. In addition,
antimicrobial properties specially obtained from
cranberries have shown to inhibit the H. pylori and E.
coli, which are responsible for causing urinary tract
infection. In some recent study, cranberry extract has
strongly shown antimicrobial against gram-positive
bacteria like B. cereus E-727, Clostridium perfringens
E-861T, and Staphylococcus epidermidis [*5 261,

Guava, small evergreen tree which is 2-6 inches long
and 4 inches wide approximately. This plant as a whole
have been found very beneficial to human health and
has been used as traditional medicine for a long period
of time to treat conditions like malaria, diarrhoea,
vomiting, ulcers, toothache, inflamed gums, controlling
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diabetes, managing hypertension and obesity. The
genus Pisidum consists of approximately 150 species
out of which most commonly cultivated species
of Psidiumis P.  guajava (commonly  called as
guava).The antimicrobial activities of the stem, roots,
bark, leaves have shown to inhibit both gram positive
and gram negative bacteria such as Staphylococcus
aureus. The leaf extract have shown antimicrobial
properties against the acne causing microbes too. The
antimicrobial agents obtained from this plant are
terpenoids, flavonoids, glycosides, phenols and tannins
but however this plant is devoid of saponins 17 18],
Lemon is one of the important parts of our diet, which
is an important source of Vitamin C, but one fact about
lemon where people are still unaware about its
antimicrobial property and its potential to act as
anticancer agent. Not only the fruit but leaves, roots,
stem of lemon is very rich in antimicrobial
components.Citrus flavonoids have a large spectrum of
biological activity including antibacterial, antifungal,
antidiabetic, anticancer and antiviral activities.
Flavonoids may act as antioxidant source and helps to
modulate enzymatic activities which help to inhibit cell
proliferation. The peels of lemon are rich in flavonoids,
glycosides which have the defensive mechanism
towards pathogen invention. A very rare type of
antimicrobial agent, polymethoxylated flavones which
have several bioactivities is also found in lemons,
especially in the peels. One of the studies where
scientists showed the existence of essential oils
including various metabolites or compounds like
protopine and  corydaline alkaloids, lactons,
polyacetylene, acyclic sesquiterpenes, hypericin and
pseudohypericin, which is highly effective towards
various bacterial pathogens. Skin floras e.g.
Pseudomonas and Micrococcus are effectively
declining or inhibited through the actions of
phytochemicals that are reported in lemon, especially in
fruit for which it is found to be healthy for skin and the
juice is applied on skin as a traditional form of skin care
in many regions. Phytochemical analysis of lemon
leaves, fruits, stem, root have revealed that it contains
antimicrobial agents like carbohydrates, phenol,
alkaloids, amino acids, saponin, steroids, reducing
sugar, glycosides and terpenoids which helps to kill a
number of bacteria, fungal and viruses for which lemon
extracts are considered as an important ingredient of
making sanitizers 1201,

Two species of Artemisia i.e. Artemisia annua and
Artemisia vulgaris has been studied and claimed its
antimicrobial properties against a wide range of gram
negative bacteria. One of the oldest species of
Artemisia i.e. Artemisia afra is considered as one of the
oldest known medicinal plants reported in Southern
Africa. In addition, this plant species mainly applied
and used to cure various infectious diseases including
common cold, diabetes mellitus, bronchial complaints
and stomach disorders. In addition, Artemisia afra oil
also reported and contained higher amount of
o - thupne and a low er 1,8 -cineole conént an claimed
its broad spectrum of antimicrobial activity towards
Streptococcus  pyogenes, Listeria monocytogenes
and Acinetobacter johnsonii. In addition, Salmonella
typhi shows the lowest sensitivity towards the action of
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the plant’s antimicrobial components,
while Pseudomonas aeruginosa and Pseudomonas
fluorescens showed no sensitivity at all. In general,
gram positive bacteria show more sensitivity towards
the antimicrobial components of the plant then the
Gram positive bacteria 24,

Aloe vera (family Alliaceae), medicinal plant is mainly
used and also applied in Ayurvedic, Homoeopathic and
Allopathic streams of medicine. One of the most
essential or crucial element or component of Aloe vera
gel which contained various bioactive constituents that
is more essential with respect to human health care.
One of the studies claimed that Aloe vera gel showed
antioxidant and antimicrobial activity and also showed
some declining in pathogenic growth rate as well. In
short, this immunobiological based activity is done only
through existence of active moieties that is reported
with in this gel 22,

One of the diverse groups of secondary metabolites i.e.
flavonoids are reported especially in fruits and
vegetables. In contrast, flavonoid from medicinal plant
products especially leaves of Mangifera indica and
Syzygium cumini and showing its antimicrobial activity
against bacterial pathogens. In short, flavonoids
Mangifera indica and Syzygium cumini should provide
beneficial effects with respect to human health care 1231,

Conclusion

The antimicrobial activity of medicinal plant products was
proven through some examples but this property should be
applied for the synthesis and development of effective
medicines against increasing number or count of bacterial
strains that become highly resistant to conventional
antibiotics.
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