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Abstract
Plants like Ocimum sanctum, Emblica oﬃcinalis, Aloe vera, Aegle marmelos, Withania somnifera Azardirchata
indica etc. have been utilized as traditional medicinal remedies to treat various diseases for many centuries, and have
been included as important components of present day medications for cough, cold, burning, skin disorders, diabetes,
hyper acidity, diarrrhoea, dysentry, constipation, nerve disorder, stress etc. Amongst a long list of traditional
medicinal plants, Emblica oﬃcinalis, Ocimum sanctum, Alovera, Aegle marmelos have been reported as some of the
extensively and commonly used plants in India. The present write up is an attempt to further highlight the scientiﬁc
work carried out with special focus on antibacterial activities of the said plants. The eﬀort would add to a consistent
surveillance of existing data on plant derived antibacterial agents and the target organisms; and could be a trigger to
further carve out newer strategies to explore plant wealth as antimicrobial agents. The eﬀorts could evolve newer
promising tools to eliminate the harmful organisms.
Keywords: Medicinal plants, antibacterial, Ocimum sanctum, Emblica oﬃcinalis, Aloe vera, Aegle mermelos
Introduction
Plants have been utilized as traditional medications to treat various
diseases for thousands of years and have been included as
components of even ongoing treatments (Samuelsson, 2004; Rios
and Recio, 2005). As per World Health Organization reports, more
th
than 3/4 of the total population of world relied mostly upon the
traditional medication and a significant part of the traditional
therapies included the utilization of plant extracts or their active
constituents (WHO, 1993). The use of number of traditional
medicinal plants with recuperating potential had been
acknowledged since long. Medicinal plants viz. Ocimum sanctum,
Emblica officinalis, Aloe vera, Aegle marmelos, Withania
somnifera Azardirchata indica etc. have been reported for their
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role in treatment of diseases such as cough, cold, burning, skin
disorders, diabetes, hyper acidity, diarrrhoea, dysentry,
constipation, nerve disorder, stress etc. Anethum graveolens
(Dill), Foeniculum vulgare (Fennel), Trachyspermum ammi
and Elettaria cardamomum, the queen of spices commonly
called chotti elaichi in India have been commonly used to treat
gastrointestinal disorders (Koochek et al., 2002). Viola
odorata has been in use to treat respiratory diseases and as an
anti-inflammatory agent (Aslam, 2002). Syzygium
aromaticum (clove) has been reported for its application in
toothache due to its local anaesthetic activity (Cai and Wu,
1996). Certain plants such as bearberry and cranberry
(Arctostaphylos and Vaccinium) have been described for their
use in treat urinary tract infections. A number of plants have
been documented for their biological and antimicrobial
properties (Grover et al., 2002; Gajera et al., 2005; Arora,
1998; Ahmed, 2001; Polambo and Semple, 2001). Besides
this, species such as Melaleuca alternifolia, Melissa
officinalis, commonly called lemon balm and Allium sativum
have been described as antimicrobial agents with broadspectrum activity (Heinrich et al., 2004). Even the extracts
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obtained from Psidium guava have been stated to have antibacterial
activities against four different bacterial species like S. aureus, B.
subtilis and E. coli (Abdelrahim et al., 2002).
Amongst a long list of traditional medicinal plants, Emblica
officinalis, Ocimum sanctum, Alovera, Aegle marmelos have
been reported as some of the extensively and commonly used
plants in India. The fruit of Emblica officinalis generally known
as amla has been documented as a highly valued Indian
traditional medicine (Scartezzini et al., 2006). Ocimum sanctum,
an aromatic plant is known as “Tulsi” in Indian folk. Its leaves
have been employed in herbal teas or mixed with other herbs or
honey to enhance the medicinal value (Bast et al., 2014). Aloe
vera has been known for its health benefits especially skin care
medical therapeutics since centuries. Aegle marmelos (bael),
commonly known as wood apple is a native plant of India, and
has been explored for multiple medicinal uses. Thus, keeping in
view the medicinal values of these plants, the present write up is
an attempt to further highlight the scientific work carried out
with special focus on antibacterial activities of the said plants.
The effort would add to a consistent surveillance of existing data
on plant derived antibacterial agents and the target organisms;
and could be a trigger to further carve out newer strategies to
explore plant wealth as antimicrobial agents.
Plants with medicinal and antimicrobial role: a general
account
The therapeutic capability of plants could be traced back to more
than 5,000 years ago. Medicinal plants are being used as
traditional medicines for various human sicknesses, diseases or
disorders since long. The use of the plant wealth for treatment of
different ailments in humans has been said to be cited in
literatures from number of ancient civilizations like India,
China, Egypt, Greek and Romans (Mahesh and Satish, 2008).
Plants are considered as one of the most significant source of
medications and have been studied for their antioxidant antiinflammatory, insecticidal, antiparasitic, anti-toxin, and anti
hemolytic properties. The scientists have stressed on the need to
explore their therapeutic worth (Chavan, 2016).
Amongst 250,000 higher plant species observed on the planet,
more than 80,000 species are being utilized as medicinal
purposes. It has been reported earlier that nearly 40% of the
business in pharmacological arena generally depends on
therapeutic plants. The majority of the plants with therapeutic
values have been studied to be herbs when compared to shrubs,
trees, climbers, rhizomes or other natural products. Further, it
has been quoted that the plant derived medications belonged to
entire plant or its parts viz. leaves, stem, bark, root, flower, seed,
natural products, rhizome etc (Bamola et al., 2017). To elaborate
further, it could be explained that Swertia chiraita, has been
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found to be effective against leishmaniasis and helped in
digestion and regulation of blood sugar levels. It was also
studied to possess anti-microbial activity against gramnegative and gram-positive bacteria (Sampath Kumar et al,
2010). P. foetida (stinking passion flower) has been used to
treat urethritis where as C. retusa (rattleweed) has been
employed to treat diarrhoea and skin disorders. Eye
diseases and oral diseases have also been traditionally
treated by using T. indica (Tamarind). The oral doses of
Achyranthes aspera (Puth kanda) roots infusions have
been used to treat pimples and boils (Abbasi et al., 2010)
Earlier, this plant was studied to have its role in treating eye
infection, toothache, dysentery, skin infections (Shah and
Khan, 2006; Ahmad et al., 2007; Ahmad and Husain, 2008).
The studies have also been carried out on use of crushed
leaves of Aegle marmelos (bael) in treatment of abscess.
Azadirachta indica (neem) oil has been quoted for its
application on eczematous lesions (Saikia et al., 2006).
Another plant Cordia africana (local name “Wanza”) has
been mentioned with its role in treatment of skin disease,
wound, diarrhea and ascaris infection in human and animals
(Yonathan et al., 2015).
With the advancement of technical resources and the
subsequent interest in the antimicrobial agents, there has
been steady rise in efforts to explore medicinal plants as
natural sources of antimicrobials. A recent study has
mentioned that Calpurnia aurea leaves have been found to
show remarkable antimicrobial activity against S. aureus,
E. coli and Salmonella species (Zeleke et al., 2019).
However, traditionally, the leaf of this plant were used for
the treatment of diarrhoea, fungal diseases and stomachache (Tadeg et al., 2005; Shemsu et al., 2013). The bark,
leaf, stem and fruit of Cordia africana have been found to
exhibit antimicrobial activity against different pathogenic
bacteria and fungi (Emtinan et al., 2015). A study with more
than 50 species of medicinal plants has shown that plants
such as Withania somnifera (Amukkara), Datura metel
(Attana), Spermacoce hispida (Hin Getakola) and Cassia
fistula (Ehela) showed an inhibition zone of 12–13 mm
diameter at against Bacillus cereus. Moreover, Geophila
repens, S. hispida, Withania somnifera and D. scandens
showed diameter of inhibition zone as 10-12 mm
Staphylococcus aureus (Mohott et al., 2020). The
antimicrobial and antioxidant potential of Eugenia uniflora
(Suriname cherry) has also been explored. It has been
documented that the plant extract demonstrated inhibitory
activity against Methicillin Resistant Staphylococcus
aureus, Pseudomonas aeruginosa, Escherichia coli,
Bacillus subtilis and Candida albicans, and that the
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Figure 1. Some of the important Phyto- chemicals
maximum inhibition was obtained for P. aeruginosa
(Aladesanmi et al., 2019). However, Berberis asiatica (Chutro),
Neopicrorhiza scrophulariiflora (Kutki) and Rhododendron
anthopogen (Laliguras) plant extracts were stated to have shown
higher zone of inhibition for S. aureus and E. coli.(Rachana
Regmi et al., 2019). In another study, methanolic extracts from
the leaves of Tinospora cordifolia (heart-leaves moonseed),
Ziziphus mauritiana (Indian plum), Sida cordifolia (country
mallow), Acacia nilotica (gum Arabic tree), Withania somnifer
(Indian ginseng) have been mentioned to exhibit effective
antibacterial activity against Bacillus subtilis, E. coli,
Pseudomonas fluorescens, Staphalococcus aureus and
Xanthomonas axonopodis. Withania somnifera has also been
documented to be the effective against Candida albicans
(Kambizi et al., 2008). It has also been stated that organic extracts
and essential oil of Ziziphora clinopodioides have been found to
show antibacterial property against a large class of bacteria
including Acidovorax facilis, Bacillus flexus, Bacillus
sphaericus, Brevibacillus brevis, Corynebacterium, ammonia
genes, Enterobacter sakazakii, Moraxella catarrhalis and
Xanthomonas (Ozturk et al., 2007). The leaves extracts of
Mikania glomerata, Baccharis trimera, Mentha piperita
(peppermint) and Cymbopogon citratus (lemongrass), and
Allium sativum, Syzygium aromaticum (clove) and Zingiber
officinale, obtained with methanol as solvent were also reported
to work as an antimicrobial agents to inhibit Staphylococcus
aureus (Oliveira et al., 2007). Rubia cordifolia (madder) was said
to have inhibitory properties against ESBL producing
uropathogenic E. coli and also have high potential as an
alternative antibacterial agent to resist the invasion by such
organisms (Sawhney et al., 2012).

disclosure in pharmaceutical businesses (Singh et al., 2017).
The therapeutic capabilities of plants have been described
owing to some chemically active substances that produce
characteristic physiological activity on the human body
(Yadav et al., 2017). Auxiliary metabolites or phytochemicals
from plants have been said to possess prominent
pharmacological activities like anti-allergic, anti-infection,
hypoglycaemic and anti-cancerous too. These metabolites act
as shield against unstable free radicals (Harini and
Nithyalakshmi, 2017). There are mounting interests in using
plant derived natural antimicrobial products. It has been
already mentioned in the preceding paragraphs that the healing
properties of the plants have been attributed to their rich
phytochemical constitution.
The above cited bioactive compounds have been said to
possess therapeutic value and produce a definite action on
human body (Edoga et al., 2005; Mann, 1978). Moreover,
various phytochemicals which belong to different chemical
classes have also been found to show in vitro inhibitory
effects on many microorganisms (Cowan, 1999).
Phytochemicals are pharmacologically powerful
compounds. Alkaloids have been found to be good
analgesics and diuretics and reported to act against malarial
parasites. However, terpenoids are best known for their
activity against carcinoma, viruses, helminths, and malarial
parasites. They are also quoted as anti inflammatory
compounds. On the other hand, glycosides have been said to
harbour antifungal and antibacterial properties. Phenols and
flavonoids have been described for their antioxidant, anti
allergic and antibacterial properties etc. Saponins were
reported to have anti-inflammatory, antiviral and plant
defence activities (Maurya et al., 2008; Chopra et al., 2002).

Medicinal Plants: Bioactive Compounds
It has been documented that the bioactive constituents of plant Common Indian Medicinal Plants: A selective approach
extracts might be utilized for the treatment of different illnesses and The following paragraphs selectively describe about the
also can be utilized as another formulation for the novel medication four commonly used plants in the Indian recipes.
www.apjonline.in

Advance Pharmaceutical Journal 2021; 6(5):121-130

124

Emblica officinalis: The fruit of Emblica officinalis generally
known as amla has been documented as a highly valued Indian
traditional medicine (Scartezzini et al., 2006). The fruits of
Emblica officinalis after drying were used to treat haemorrhagic,
diarrhoea, and dysentery patients in unani system of medicine
(Parrotta, 2001). Amla has been said to harbour multiple benefits
as aperients, astringent, cooling, diuretic, laxative, hair tonic,
appetizer, and could be used against fresh wounds, jaundice,
hepatitis refrigerant, and gastric trouble (Shinwari and Khan,
1998; Zabihullah et al., 2006; Abbasi et al., 2009). This plant has
been studied to have anti toxin role against bacteria in respiratory
diseases especially in treatment of lung infections (Chopra and
Simon, 2000). The fruits have also been said to be antiinflammatory, analgestic and antipyretic (Sharma et al., 2003).
Preclinical researches have revealed that Emblica officinalis
(amla) has remedial values such as antipyretic, analgesic,
antitussive, antiatherogenic, adaptogenic, cardioprotective,
gastroprotective, antianemia, anti-hypercholesterolemia, wound
healing, antidiarrheal, antiatherosclerotic, hepatoprotective,
nephroprotective, and neuroprotective (Baliga and Dsouza,
2011). Several studies have confirmed the antibacterial activity
of Emblica officinalis essential oil, It is said to possess inhibitory
activity against Staphylococcus aureus and has been used as
medication against Staphylococcal infections (Saxena and Patil,
2014; Choudhary and Grover, 2019).
Emblica officinalis has been documented to possess antibacterial
activities against E. coli and B. subtilis. It has been described as
antiviral agent against cold and influenza and also exhibited in
vitro antifungal properties (Ahmed et al., 1998; Dutta et al.,
1998; Gautam and Shukla, 2017). Amla extracts have been
widely studied for several biological and pharmacological
activities, and have been found to be antibacterial, antifungal,
antiviral (Hutchings and Cock, 2018; Singh et al., 2019).
Recently, Phyllanthus emblica fruits extract have been
concluded to have therapeutic significance against pathogens
and could be used for green synthesis of silver nanoparticles
(Shah and Malik, 2019). It has been reported that the
antimicrobial activity of Embilica officinalis owes to the
presence of flavanoids, ascorbic acid, gallic acid, alkaloids and
hydrolysable tannins (Varghese et al., 2013). Amla is enriched
with phytochemical elements like alkaloids, tannins, and
flavonoids and is protective against free radical damage. A
number of bioactive compounds such as polyphenols, ellagic
acid, chebulinic acid, gallic acid, chebulagic acid, apeigenin,
quercetin, corilagin and leutolin have been reported in Emblica
officinalis and has been found to be rich in vitamin C also (Patel
et al., 2011; Variya et al., 2016; Yadav et al., 2017). Some of the
important phyto constituents of Emblica were determined as
hydrolysable tannins, emblicanin A, emblicanin B, punigluconin

Figure 2. Emblica oﬃcinalis
and pedunculagin (Perianayagam et al., 2005). Emblicanin
A and B have been intended to be the most effective
constituents with immense in vitro antioxidant activity
(Ghosal et al., 1996).

Ocimum sanctum:
The aqueous extracts of Ocimum sanctum have been used
for treatment of different types of poisoning, stomach-ache,
common colds, headaches, malaria, inflammation, and
heart disease (Pattanayak et al., 2010). Studies have been
carried out on tulsi plant to explore blend of activities such
as antimicrobial (inhibitory to bacteria, viruses, fungi,
protozoa, helminths and malarial parasites); remedial
properties for diarrhoea cases, liver protection, diabetes,
nervous system, anti-oxidant, anti-cataract,
anti-inflammatory, cardiac functions, hypertension
allergies, cancer, high cholesterol, immunomodulation,
memory boosting, asthma, thyroid function anti-fertility,
anti-ulcer, arthritis etc (Vasudevan et al., 1999; Mondal et

Figure 3. Ocimum sanctum
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Table 1. Phytochemical compounds and uses of selected medicinal plants
Bioactive compounds

Plant remedial properties

Emblica officinalis (Khan et al., 2009)
Emblicanin A & B

Antimicrobial; Remedy for liver disorder, diabetes

Ocimum sanctum (Jain et al., 2015)
Citral, Taxol, Apigenin & Ursolic acid

Acts against bacteria, fungi Remedy for: Fever, diabetics, carcinoma,
liver disorder

Aloe vera (Sahu et al., 2013)
Campesterol,β- sisosterol, Aloin, emodin

Antiviral and antiseptic Remedy for: umours, diabetes, liver function

Aegle marmelos (beal)(Venkatesan 2009; Sivaraj 2011; Rakesh et al., 2019)
Alkaloids, steroids, terpenoids, flavonoids, phenolic compounds,
cardiac glycosides

Respiratory tract, Indigestion, Fever, Asthma, dysentery & diarrhoea,
jaundice Constipation, tumors & ulcers, Antibacterial

al., 2009; Mohan et al., 2011; Pattanayak et al., 2010; Mahajan et
al., 2013). There is voluminous literature on experimental
evidence, however lacking in human trial data to suggest that
tulsi might help in the treatment of various human bacterial
infections including urinary tract infections, skin and wound
infections, typhoid fever, cholera, tuberculosis, gonorrhea, acne,
herpes simplex, leishmaniasis, various pneumonias, and fungal
infections (Ali and Dixit, 2012; Singh et al., 2005; Mandal et al.,
2012; Parag et al., 2010; Farivar et al., 2006; Shokeen et al.,
2005; Sawarkar et al., 2010; Yucharoen et al., 2011; Suzuki et al.,
2009; Saini et al., 2009; Deo et al., 2011; Balakumar et al., 2011;
Das et al., 2010; Chandra et al., 2011). Ocimum sanctum has
documented for its role in healing wounds and that the reason for
the same has been attributed to its antibacterial, antioxidant and
analgesic properties (Singh et al., 2007; Shetty et al., 2008).
The oil obtained as an extract from the leaves and flowers of tulsi
possess significant remedial values like expectorants, analgesics
and antipyretics. Besides this, it has been suggested to be useful
in reducing stress and inflammation, hypoglycaemia, asthma,
hepato protection, hypotension, and act as hypolipidemic and
immunomodulatory medicinal herb (Singh et al., 2010).
Essential oil extracted from Ocimum tenuiflorum have been
found to exhibit antimicrobial activity against S. aureus
(including MRSA), E. coli and Pseudomonas aeruginosa. The
essential oil obtained from this plant has been said to be a
valuable topical antimicrobial agent for the control of skin
infections caused by the said organisms (Yamani et al., 2016).
The main components responsible for the antimicrobial activity
of tulsi oil have been quoted as camphor, eucalyptol, and
eugenol. It has been hypothesised that β-caryophyllene, though
present in very low concentrations might also have contributed to
the antimicrobial activity of the oil. It has also been cited that
Ocimum could be a promising candidate for hand sanitizer,
mouthwash, and water purifier (Cohen, 2014).
Aloe vera:

Aloe vera has been defined as "the plant of immortality" by
Egyptians. Since hundreds of years, Aloe vera has been used
as remedy in countries like India, China, Greece, Egypt,
Japan and Mexico (Marshall, 1990). A number of claims
r e g a r d i n g t h e r a p e u t i c v a l u e a n d s u bs e q ue n t
pharmacological actions of Aloe vera have been made
(Townsend, 1998).
Aloe vera gel comprises of 99.3% water and the remaining
0.7% as solids with glucose and mannose being major
constituents. These sugars together with the enzymes and
amino acids in the gel have been said to provide skin care
properties (Agarry et al., 2005). In the present era, Aloe vera
plant has been said to be utilized for different purposes in
dermatology (Surjushe et al., 2008). It has been stated that
oral consumption of Aloe vera might be effective in
reducing blood glucose in diabetic patients and in lowering
blood lipid levels in hyperlipidaemia. In a study, the
scientists were of the view that the topical application of
Aloe vera did not seem to prevent radiation-induced skin
damage. However, it might be a useful treatment for genital
herpes and psoriasis (Vogler and Ernst, 1999). It is

Figure 4. Aloe vera
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documented that Aloe vera possessed different uses as purgative,
antihelminthic, hemorrhoid cure, and uterine energizer and that it
could be utilized frequently in blend with licorice root, to treat
dermatitis or psoriasis (Robson et al, 1982).
It has been quoted to possess antifungal, antiviral and
antibacterial activity against skin diseases, for example, skin
inflammation, herpes, and scabies (Haller et al., 1991; Mantle et
al., 2001). The alcoholic extracts have been found to display
higher antibacterial and anti fungal activity than aqueous extract
(Choi et al., 2001). Bioactive constituents in crude extracts of
Aloe vera have also proven their antibacterial efficacy (Irshad et
al., 2011). A. vera gel has been cited to possess maximum
inhibitory effect against Staphylococcus aureus and
Trichophyton mentagrophytes (Olaleye and Bello-Michael,
2005). The leaves of Aloe vera have been said to harbour
organically active compounds, acetylated mannans,
polymannans, anthraquinone C-glycosides, anthrones and
anthraquinones, and different lectins.
Aegle marmelos:
Aegle marmelos (Bael) is one of the holy trees of the Hindus
(Dhankhar et al., 2011). The plant has been described for treating
disorders like respiratory tract infections, indigestion, fever, asthma,
dysentery, diarrhoea, jaundice, constipation, tumors and ulcers.
The extracts from leaves of A. marmelos have been evaluated for
the presence of alkaloids, cardiac glycosides, terpenoids,
saponins, tannins, flavonoids, and steroids (Venkatesan 2009;
Sivaraj, 2011). The fruit of A. marmelos is known for its high
nutritional value and have been found to contain alkaloids,
steroids, terpenoids, flavonoids, phenolic compounds besides
other constituents like lignin, fat, oil, proteins, carbohydrates and
cardiac glycosides (Rajan, 2011). The extracts of Aegle
marmelos prepared by using methanol, ethanol or aqueous
solvents have shown concentration dependant antimicrobial
action against S. aureus, E.coli, Proteus vulgaris and
Lactobacillus (Rakesh et al., 2019). In earlier research
investigation, petroleum ether extract of leaves showed
antimicrobial activity against multi drug resistant strains of
Staphylococcus aureus, Bacillus subtilis, Escherichia coli,
Salmonella typhi, Proteus vulgaris, Pseudomonas aeruginosa
and Klebsiella pneumonias (Gavimath, 2008). A comparative
data had shown significantly higher antibacterial activity against
Bacillus subtilis, Staphylococcus aureus, Klebsiella
pneumoniae, Proteus mirabilis, Escherichia coli, Salmonella
paratyphi A and Salmonella paratyphi B using methanol extract
as compared to using chloroform extracts (Poonkothai, 2008).
Conclusion
There are quite efficacious medicines to control the hazardous

Figure 5. Aegle marmelos
activity of various organism but still keeping in view the
possibility of emerging newer strains and development of
drug resistance to the existing medications, there is constant
need for consistent surveillance to screen the local
environmental isolates for their response to the alternative
user friendly natural resources available in the form of green
vegetation. The efforts could evolve newer promising tools
to eliminate the harmful organisms.
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