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Abstract

To summarize the antibacterial, antifungal, and wound-healing properties of moringa
(Moringa oleifera), a review of the literature has been conducted. It has been shown that
Moringa oleifera is a rich source of antioxidants, phenolic compounds, and a variety of other
biochemicals e.g. tannins, saponins, flavonoids, and steroids. In the plant, these organic
substances have potent antimicrobial, antibacterial, and antifungal properties. The features of
Moringa oleifera, present in its leaves, flowers, pod, bark, and roots, developed wound-healing
properties in a variety of forms, including fresh, powdered, and extracts.
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Introduction

Many of the antibacterials that are currently
in use have side effects that include
toxicity, hypersensitivity,
immunosuppression, and tissue residues
that could be dangerous for the public's
health. Furthermore, poor farmers cannot
afford the more expensive, newer broad-
spectrum  antibiotics. Due to these
drawbacks, the therapeutic efficacy of the
antibacterials that are now on the market is
compromised, making the search for

substitute treatments for bacterial illnesses
necessary. The development of
contemporary medications from traditional
medicinal plants should be prioritized for
the treatment of a variety of human and
animal diseases, as the global landscape is
currently shifting toward the use of non-
toxic and environmentally friendly
products.

A significant component of traditional
medical systems that have endured in
developing nations are medicinal plants.
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Over 500,000 natural products are
produced by the plant kingdom, with
between 40 and 80 thousand produced by
each species of plant (Bhatt, 1995). There
has been a lot of attention lately to the
application of plant-based traditional
medicine (Han et al., 2002). Regarding
resources derived from plants, both national
and indigenous rights exist. There has been
a rise in fundamental scientific research on
medicinal plants and traditional medical
practices. According to estimates, just 1—
10% of the vast diversity of 250,000—
500,000 plant species on Earth have had
their medicinal qualities investigated
pharmacologically and chemically
(Farnsworth, 1991; Verpoorte, 2000). It has
been suggested recently that Moringa
oleifera has anew benefit: the leaves appear
to contain something that promotes plant
development and raises crop yields.

One such plant with numerous purported
therapeutic benefits is Moringa oleifera.
According to Sharma et al. (2022a),
different Indian moringa (Moringa
oleifera) components have phenolic,
antioxidant, and free radical-scavenging
qualities. Seasonal variations in Moringa
oleifera 's antioxidant properties result in
higher levels during the winter and lower
levels during the summer (Sharma et al
2022b). Indigenous medical systems use
various components of this plant, including
the leaves, stem bark, root bark, flowers,
fruits, and seeds, to cure a range of human
diseases (Chopra et al., 1956; Nadkarni,
1976). Although Moringa oleifera root bark
is said to have a variety of medicinal uses,
little research has been done on its
antibacterial activity in recent years despite
the fact that the plant's leaves and seeds
have been the subject of extensive scientific
investigation. Consequently, it was thought
worthwhile to look into Moringa oleifera
root bark's antibacterial properties. In

Eritrea, the feeding value of Moringa
oleifera to rabbits has been evaluated
(Kishore and Goitom, 2021a). Research has
been done on the ethogram of rabbits given
Moringa oleifera pod meal (Kishore and
Goitom, 2022). Research has also examined
the impact of temperature on the general
and excretory behavior of White New
Zealand rabbits raised on Moringa oleifera
pod meal (Kishore and Goitom, 2021b).
Bark has been utilized to treat scurvy,
dental caries/toothache, external
sores/ulcer, anti-tumor, snakebite, scorpion
bite, headache, digestive issues, and
antinutritional aspects (Fahey, 2005).

Antimicrobial characteristics of Moringa
oleifera

The therapeutic efficacy of Moringa
oleifera Lam is highly substantial. Many
plant parts, including the leaves, roots,
seeds, bark, fruit, flowers, and immature
pods, have the ability to stimulate the heart
and circulatory system, have antibacterial
and antifungal properties, and are used in
the traditional medical system to treat a
variety of illnesses (Dhimmar et al., 2015).
The chemical N-benzylethyl thioformate,
an aglycone of deoxyniazimincin, is present
in Moringa oleifera ethanolic root extract
and is responsible for the plant's
antibacterial activity against a wide range
of bacteria and fungi (Upadhyay et al.,
2015). Urinary tract infections caused by
both Gram-positive and Gram-negative
bacteria, including Staphylococcus aureus,
Escherichia coli, and Staphylococcus
saprophyticus, may be inhibited by
methanolic leaf extract from Moringa
oleifera (Maurya and Singh, 2014). In vitro
tests were conducted to examine the
antibacterial properties of Moringa oleifera
leaves, roots, bark, and seeds against human
pathogenic bacteria, yeast, dermatophytes,
and helminthes. It was shown using the
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disk-diffusion method that Pseudomonas
aeruginosa and Staphylococcus aureus
cannot grow when fresh leaf juice and seed
aqueous extract are present, and that this
activity is inhibited by extraction
temperatures higher than 56°C (Caceres et
al., 1991). Moringa oleifera's antimicrobial
components have been confirmed to have
inhibitory efficacy against a variety of
bacteria. Scenedesmus obliquus (green
algae), E. coli ATCC 13706, P. aeruginosa
ATCCI10145, S. aureus NAMRU 3 25923,
Bacillus  stearothermophilus  (bacterial
strains), Herpes Simplex virus type 1 (HSV
1), and Polio virus type 1 (sabin vaccine)
were used in another study involving
aqueous methanolic extract and fixed oil
against microorganisms. The antibacterial
action of Moringa oleifera seeds is thought
to be attributed to their active constituents,
4-(alpha-L-rhamanosyloxy) benzyl
isothiocyanates (Padla et al.,, 2012).
Alkaloids, flavonoids, and steroids found in
Moringa oleifera fruit have an inhibitory
effect on Candida albicans culture by either
denaturing the protein or preventing spore
germination due to the steroid ring they
contain (Moodley et al., 2018). Studies
have shown that the leaves and flowers of
Moringa oleifera have antihelmintic
activity, which means that they can help
control parasitic worms (Bhattacharya et
al., 1982). Furthermore, ethanolic extracts
from Moringa oleifera leaves have been
shown to suppress the Indian earthworm
Pheritima posthuma (Rastogi et al., 2009).

Based on the analysis of the
aforementioned studies, it can be concluded
that different Moringa oleifera organs
contained particular biochemicals e.g.,
tannins, saponins, flavonoids, steroids, and
phenolic substances etc. that enabled the
plant's antibacterial properties.

Antibacterial characteristics of Moringa
oleifera

The antibacterial properties of Moringa
oleifera seed extracts, both aqueous and
ethanolic, were tested against Salmonella
enteritidis, vibrio cholerea, Staphylococcus
aureus, and E. coli (isolated from the
organism and the aquatic environment) in
volumes 50, 100, 150, and 200 ul. The
concentrations of 1.5 and 1.10 units were
used. Aqueous and ethanolic extracts of
Moringa oleifera showed antibacterial
efficacy (inhibition halo> 13mm) against S.
aureus, V. cholera, and E. coli isolated
from the white leg shrimp, Litopenaeous
vannmaei. E. Coli that was obtained from
Oreochrom isniloticus and tilapia fish
showed sensitivity to Moringa oleifera 's
ethanolic extract. According to Kone et al.
(2004), bacteria are the microorganisms
that cause opportunistic diseases in the
highest-ranking order. Nowadays, bacterial
infections are treated with a plethora of
antibacterial medicines. However, many
virulently pathogenic bacterial species
developed drug resistance as a result of the
widespread and careless use of antibacterial
medicines (Berkowitz, 1995). Because of
its many applications and well-known
bactericidal potential, the Moringa oleifera
plant has been the subject of extensive
research (Suarez et al., 2003;
Ghebremichael et al., 2005). Studies on the
antibacterial properties of Moringa oleifera
plants have been conducted for 40 years;
however, since 2012, only nine years have
been devoted to the goal of combating
antibiotic resistance. Strong proof is the use
of Multi-Drug Resistance (MDR) bacteria
as test organisms. Both in vitro and in vivo
antibacterial testing of Moringa oleifera
plants against MDR bacteria has been done.
Plants known as Moringa oleifera have the
ability to resist harmful bacterial infections
(Novitarini et al.,, 2022). According to
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Mishra et al. (2011), the juice of Moringa
oleifera leaves has the ability to combat
harmful microorganisms that affect
humans. The essential oil portion of the
plant material contained in the distillate
fraction may be the cause of the stem
distillate  of  Moringa  oleifera s
antibacterial properties (Ravindra et al.,
2019). The distillate of Moringa oleifera
showed a significant decrease in the growth
of test microorganisms, indicating an
antibacterial action. E. coli showed the
highest level of inhibition among the
studied microorganisms, followed by S.
aureus, K. pneumoniae, P. aeruginosa, and
B. subtilis. Potent suppressive effects of the
seed kernel extract of Moringa oleifera
were noted for Bacillus cereus,
Staphylococcus aureus,  Aspergillus
species, and Mucor species. Nevertheless,
its efficacy against E. coli and P.
aeruginosa was reduced. This suggested
that Moringa oleifera seed kernel extract
could be used to treat infections caused by
these species, with the exception of E. coli
and P. aeruginosa (Dinesha et al., 2018).
Only an apolar extract made from Moringa
oleifera seeds exhibited antibacterial
efficacy against Gram-positive bacteria,
according to a recent study (Anzano et al.
2022). Using the disk-diffusion method,
Caceres et al. (1992) investigated the
antibacterial properties of Moringa oleifera
leaves, roots, bark, and seeds against
dermatophytes, helminths, bacteria, and
yeast. Pseudomonas aeruginosa and
Staphylococcus aureus are inhibited from
growing by the fresh leaf juice and aqueous
extracts from seeds. They deduced that no
action was seen against Candida albicans,
Gram-positive, Gram-negative, or other
harmful microorganisms. Mehta et al
(2003) reported that the stem bark juice had
antibacterial properties against S. aureus.
Three fractions of Moringa oleifera leaf

extract were tested for their antimicrobial
activity against E. Coli, Klebsiella
aerogenes, K. pneumoniae, S. aureus, and
Basillus subtilis by Dahot (1998). It was
found that all three fractions exhibited
potent inhibitory activity against E. Coli, S.
aureus, and B. subtilis. However, fraction 2
demonstrated a considerable zone of
inhibition against Aspergillus niger, and a
definite zone of inhibition was observed
against K. aerogenes. Similar claims were
made by Amer et al. (2008), Renitta et al.
(2009), Peixoto et al. (2011), and Mbikay
(2012) on the potential use of ethanol and
aqueous Moringa oleifera leaf extract as a
therapy for specific bacterial infections.
Water treated with Moringa oleifera
powder can eliminate up to 90-99% of the
germs present because they are associated
to solid particles (Schwarz, 2000; Oloduro
and Aderiye, 2007; Amagloh and Benang,
2009; Bukar et al., 2010). Similar to this,
Shekhar et al. (2000) investigated the
antibacterial activity of crude ethanol
extract of Moringa oleifera seed against
Salmonella typhii, E. coli, Vibrio cholera,
Shigella dysentriae, and Pseudomonas
aeruginosa in drinking water. They
concluded that the extracts had an effect on
E. coli. The antibacterial activity of
Moringa oleifera seed extract was also
evaluated by Arama et al. (2011) against F.
coli (ATCC 25922), S. typhii, and V.
cholerae. The results showed that V.
cholerae was the bacteria species most
resistant to Moringa oleifera extract,
compared to E. coli and S. typhii. Rahman
et al. (2009) examined the antibacterial
activity of leaf extracts from Moringa
oleifera against six gram-positive bacteria
(Staphylococcus aureus, Bacillus cereus,
Streptococcus-B-haemolytica, Bacillus
subtilis, Sarcina lutea, and Bacillus
megaterium) and four gram-negative
bacteria (Shigella shinga, Pseudomonas
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aeruginosa,  Shigella  sonnei,  and
Pseudomonas spp.) and six gram-positive
bacteria (Staphylococcus aureus, Bacillus
cereus, Streptococcus-B-haemolytica,
Bacillus megaterium). The results showed
that leaf extracts had an inhibitory effect on
all tested bacteria, with the exception of S.
aureus and S. haemolytica. Doughari et al.
(2007); Nantachit (2006) and Prashith et al.
(2010) noted that Moringa oleifera had
comparable antibacterial efficacy against
certain microorganisms. A recent study by
Saadabi and Abu Zaid (2011) discovered
that aqueous extracts of Moringa oleifera
had dose-dependent inhibitory effects
against many pathogenic microorganisms,
such as Staphylococcus aureus, Bacillus
subtilis, Escherichia colli, and
Pseudomonas aeruginosa. Additionally, it
was discovered that extracts from Moringa
oleifera were inhibitory to B. subtilis and
Mycobacterium phlei (Eilert et al., 1981).
Different levels of antimicrobial activity
were noted, ranging from P. aeruginosa
resistance to B.  stearothermophilus
sensitivity (Ali et al., 2004). Pseudocides
and B. subtilis were the most sensitive
strains of bacteria, and cations (Na+, K+,
Mg2+, and Ca2+) affected their activity,
according to a study comparing the relative
antimicrobial activity of seed extracts
against bacteria (Pasturella multocida, E.
coli, B. subtilis, and S. aureus) (Jabeen et
al., 2008). Pterygospermin, which was first
identified in Moringa pterygosperma, is
present in Moringa oleifera and possesses
potent antibacterial properties (Rao et al.,
1946). According to Prashit Kekuda et al.
(2010), there was a greater suppression of
E. coli, S. aureus, Klebsiella pneumoniae,
P. aeruginosa, and B. subtilis in a
comparative analysis of the antibacterial
activity of Moringa oleifera steam
distillate. One study using an ethanolic
extract of leaves, seeds, and flowers

showed the antibacterial activity against E.
coli, K. pneumoniae, Enterobacter species,
Proteus  mirabilis, P. aeruginosa,
Salmonella  typhi A, S. aureus,
Streptococcus, and Candida albicans, in
contrast to resistance against P. aeruginosa
and Candida albicans for Moringa oleifera
in other studies (Nepolean et al., 2009).
There have been reports of antibacterial
activity for a number of other specific
components of Moringa oleifera, such as 4-
(4'-O-acetyl-a-L-rhamnopyranosyloxy)

benzyl isothiocyanate, 4-(a-L-
rhamnopyranosyloxy) benzyl
isothiocyanate, niazimicin, benzyl
isothiocyanate, and 4-(a-L-

rhamnopyranosyloxy) benzyl glucosinolate
(Fahey). The root contains other bioactive
substances that are effective against a
variety of germs, including spirochin and
anthonine. Strong inhibitory action of
anthonine is seen against Vibrio cholerae
(Nwosu and Okafor, 1995). Against four
additional pathogenic gram-positive and
gram-negative bacteria as well as Candida
albicans, no activity was shown. No
activity against six pathogenic
dermatophytes was shown using a dilution
approach (Caceres et al., 1991). Numerous
research have demonstrated Moringa
oleifera 's antibacterial properties. Bukar et
al. (2010) assessed the bactericidal activity
of Moringa oleifera leaf and seed
chloroform and ethanol extracts using the
Disc agar diffusion technique. Tests were
conducted on the antibacterial activities of
Moringa oleifera against six Gram-
negative bacteria (E. coli, Enterobacter
aerogenes,  Pseudomonas  aeruginosa,
Salmonella typhi, Salmonella typhimurium,
and Shigella spp.) and one Gram-positive
bacteria (Staphylococcus aureus). Leaf
ethanol (MLE) extracts from Moringa
oleifera shown efficacy against four
bacterial isolates. At all the quantities
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tested, Shigella species, S. typhi, and S.
typhimurium were not sensitive, but
Enterobacter species, S. aureus, P.
aeruginosa, and E. coli were. The leaf
chloroform (MLC) of Moringa oleifera
shown efficacy against S. ophi, S.
typhimurium, and E. coli. Similarly, three
bacterial isolates (S. aureus, E. coli, and S.
typhi) were susceptible to the effects of
Moringa oleifera seed ethanol (MSE)
extract. P. aeruginosa, S. typhimurium,
Shigella spp., and Enterobacter spp. were
insensitive to all tested doses. Two bacterial
isolates (S. typhimurium and E. coli) were
successfully combatted by Moringa
oleifera seed chloroform (MSC) extract. P.
aeruginosa, S. typhi, Shigella spp.,
Enterobacter spp., and S. aureus were
insensitive to all tested doses. Lar et al.
(2011) discovered the antibacterial efficacy
of ethanol and aqueous extracts of dried
Moringa oleifera seeds using three gram
negative organisms: E. coli, Shigella
flexneri, and Salmonella typhi. They did
this by using the agar well diffusion
method. At the several quantities tested, the
water extract had little effect on the test
organisms; however, the ethanolic seed
extract showed significant antibacterial
action, with Shigella flexneri and E. coli
showing susceptibility. Both extracts did
not reveal any susceptibility to Salmonella
typhi. The studies conducted by Bijal and
Bhumika (2015) verified that distinct
inhibition patterns were seen in the ethanol,
methanol, petroleum ether, and aqueous
extracts of Moringa oleifera leaves. The
outcome shows that Moringa oleifera 's
leaf, flower, pulp, and seed solvent extracts
were effective against S. aureus and E. coli.
According to Dzotam et al. (2016), leaf
extracts of Moringa oleifera may be used
either alone or in conjunction with other
antibiotics to treat a variety of infectious
disorders. Furthermore, Khanitta and

Angelika (2015) used the Bauer-Kirby
diffusion technique to ascertain the
antibacterial activities of three distinct
extracts:

i) a cold water extract of Moringa
oleifera seed powder;

ii) a cold water extract of Moringa
oleifera  residue following oil
extraction by Soxhlet method; and

iii) a cold water extract of Moringa
oleifera seed oil obtained by Soxhlet
method (disk method).

All investigated isolates (Staphylococcus
aureus, Bacillus subtilis, Salmonella
typhimurium, Enterobactor aerogenes, and
Pseudomonas aerogonosa) are effectively
inhibited by Moringa oleifera seed oil.
Similarly, extracts from the seeds and
residue of Moringa oleifera are effective
against every bacterial isolate mentioned
above, with the  exception  of
Staphylococcus aureus. The investigations
conducted by Patel and Mohan (2018)
verified that distinct Moringa oleifera
tissue extracts exhibited varying patterns of
inhibition against several bacterial strains.
Salmonella typhi, Salmonella paratyphi,
Pseudomonas aeruginosa, Salmonella coli,
Escherichia coli, Bacillus cereus, Bacillus
subtilis, Enterococcus faecalis,
Micrococcus  luteus,  Staphylococcus
aureus, Staphylococcus epidermidis, and
Salmonella typhi are the organisms that are
being examined. Bichi and Shehu (2018)
used the Agar well diffusion method in
another study. The Moringa oleifera seed
oil demonstrated a discernible antibacterial
effect on E. coli when extracted in hexane.
The average zones of inhibition for the
100%, 75%, 50%, and 25% of the seed oil
were 17.7 mm, 14.3 mm, 11.3 mm, and 9.0
mm, respectively. The distillate of Moringa
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oleifera showed a significant decrease in
the growth of test microorganisms,
indicating an  antibacterial  action.
According to Biswas et al. (2012), among
the bacteria that were examined, E. coli
showed the greatest suppression. S. aureus,
K. pneumoniae, P. aeruginosa, and B.
subtilis also showed significant inhibition.
According to Kekuda et al. (2010), the
essential oil portion of the plant material
included in the distillate fraction may be the
cause of the steam distillate of Moringa
oleifera 's antibacterial activity. According
to Ayyanar et al. (2023), ethy-l-acetate and
methanolic extracts shown higher levels of
inhibition against the investigated bacterial
strains, including E. coli (24.0+0.1 mm)
and Pseudomonas aeruginosa (25.1+0.3
mm). To increase antibacterial qualities,
Moringa oleifera Ag-NPs and their crude
aqueous extract can be used (Ahmed et al.,
2023).

After reviewing the previous research, it
can be said that because different varieties
of Moringa oleifera include a variety of
natural chemicals e.g. tannins, saponins,
flavonoids,  steroids, and  phenolic
substances etc., they have potent
antibacterial properties.

Antifungal characteristics of Moringa
oleifera

Numerous investigations have
demonstrated the antifungal properties of
various crude extracts from various
Moringa oleifera tissues against fungus.
The antifungal activity of ethanol and
chloroform extracts of Moringa oleifera
leaves and seeds was assessed by Bukar et
al.  (2010). The study's findings
demonstrated that MSC completely
prevented the development of Rhizopus and
Mucor spp. at a concentration of 1000
pg/ml, while MSE only partially prevented

the growth of Rhizopus and Mucor spp. at a
dose of 1000 pg/ml. At 1000 pg/ml, MLC
inhibited the growth of Rhizopus and
Mucor spp. by 25%, while MLE inhibited
the growth of Rhizopus and Mucor spp. by
100% and 50%, respectively, at the same
concentration. Based on this investigation,
it was found that MSC exhibited the highest
level of antifungal activity against the test
fungus, totally inhibiting the development
of both Rhizopus and Mucor species at
1000pg/ml. The chemical N-benzylethyl
thioformate, an aglycone of
deoxyniazimincin, is present in Moringa
oleifera ethanolic root extract and is
responsible for the plant's antifungal action
against a wide range of bacteria and fungi
(Upadhyay et al., 2015). The antifungal
strains  Aspergillus flavus, Aspergillus
terreus, Aspergillus niger, Aspergillus
oryzae, Fusarium solani, Penicillium
sclerotigenum, Cladosporium
cladosporioides, Trichophyton
mentagrophytes, Penicillium species, and
Pullarium species have all been shown to
be inhibited by extracts from the leaves,
seeds, and stems of Moringa oleifera
(Upadhyay et al.,, 2015). According to
Ahmadua et al. (2020), the methanolic leaf
extract exhibits about 99% suppression
against the necrotrophic plant fungus
Botrytis cinerea. The essential oil portion of
the plant material contained in the distillate
fraction may be the cause of the stem
distillate of Moringa oleifera 's antifungal
properties (Ravindra et al., 2019). A further
sign of fungal inhibition was a smaller
colony diameter on distillate-poisoned
plates when compared to control plates.
Using the broth dilution and agar plate
procedures, Nwosu and Okafor (1995),
Nikkon et al. (2003), Chen et al. (2007),
Jamil et al. (2008), and Prashith et al.
(2010) reported the antifungal efficacy of
Moringa oleifera leaf extract against seven
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pathogenic fungi. It was discovered that
Moringa oleifera leaf extract was useful in
inhibiting the growth of Basidiobolus
haptosporus and Basidiobolus ranarums
fungi (Nwosu and Okafor, 1995). In
addition, Moringa oleifera has the ability to
inhibit fungi (Chuang et al, 2007).
According to a study evaluating the relative
antibacterial activity of seed extracts
against two fungi, Fusarium solani and
Rhizopus solani, these strains were the most
susceptible, and cations, such as Na+, K+,
Mg2+, and Ca2+, affected their activity
(Jabeen et al., 2008). Pterygospermin,
which was first discovered in Moringa
pterygosperma, 1is present in Moringa
oleifera and possesses potent fungicidal
properties (Rao et al., 1946). According to
Prashit Kekuda et al. (2010), Aspergillus
niger exhibited the strongest inhibition,
followed by  Aspergillus  oryzae,
Aspergillus  terreus, and Aspergillus
nidulans. Pinal et al. (2014) demonstrated
the antifungal effectiveness of Moringa
oleifera leaf extracts against
Saccharomyces cerevisiae, Candida
albicans, and Candida tropicalis using the
Agar well diffusion method. While no
action was seen against Candida albicans,
the ethanol and aqueous leaf extract results
demonstrated activity against
Saccharomyces cerevisiae and Candida
tropicalis. When applied to Saccharomyces
cerevisiae, water and ethanol extract of
Moringa oleifera exhibited the biggest zone
of inhibition. Using the agar well diffusion
method, researchers examined the
antifungal activity of aqueous and ethanol
extracts of Moringa oleifera Lam. leaf
against a range of clinical fungal pathogens,
including Aspergillus niger, Aspergillus
flavus,  Aspergillus  fumigatus, and
Cryptococcus neoformans (Isitua et al.,
2016). The outcome demonstrated that all
fungal strains were susceptible to the

ethanol and water extracts in the crude
extracts of Moringa oleifera. In a recent
study, Aondo et al. (2018) discovered that
the crude extracts of Moringa oleifera
(Bark seed and leaf) reduced the growth of
Aspergillus  flavus  mycelia.  Certain
saprophytic fungi cannot contaminate
culture media due to Moringa oleifera 's
antifungal properties. The results indicated
that the fungi could be effectively inhibited
by ethyl acetate, methanolic, ethanolic, and
aqueous extract of Moringa oleifera leaves,
seeds, and bark. The study conducted by
Patel and Mohan (2018) revealed that
distinct tissue extracts of Moringa oleifera
exhibited varying patterns of inhibition
against distinct strains of fungi. Aspergillus
niger, Aspergillus paraciticc Candida
albicans, Aspergillus flavus, Trichoderma
harzanium, Alternata burnsi, and Fusarium
oxysporum are among the tested fungal
isolates. Reduced colony width in distillate-
poisoned plates as compared to control
plates was another indication of fungal
inhibition (Biswas et al., 2012). A. niger
showed the greatest inhibition, followed by
A. oryzae, A. terreus, and A. nidulans. The
essential oil fraction of the plant material
contained in the distillate fraction may be
responsible for the steam distillate of
Moringa oleifera 's antifungal properties
(Kekuda et al., 2010). the existence of
tannins, saponins, flavonoids, steroids, and
phenolic substances. Against C. kruzei, the
investigated extracts showed varying
degrees of antifungal activity. With a
minimal inhibitory concentration of 10
mg/ml, the leaf extract demonstrated
efficacy against C. kruzei (Al-Khalasi et al.,
2024).

Based on the analysis of the results
mentioned above, it can be concluded that
Moringa oleifera has excellent antifungal
properties due to the presence of a variety
of natural chemicals like tannins, saponins,

Journal of Rural Advancement Vol. 12; No.1, Apr. 2024. 41



flavonoids,  steroids, and

substances etc.

phenolic

Wound healing characteristics of
Moringa oleifera

Ethyl acetate and a 300 mg/kg dosage of
Moringa oleifera leaf water extract were
shown to have a substantial impact on
wound healing following incision or
excision (Mishra et al., 2011). According to
research, dried pulp extracts, leaves, and
seeds have demonstrated effective
improvement of wound closure, granuloma
rupture strength, and reduction of skin
rupture strength in the scar area in
preclinical experiments (Muhammad et al.,
2016). By enhancing the downregulation of
inflammatory markers and raising the level
of vascular endothelial growth factor in the
wounded tissue, leaf extracts have
demonstrated encouraging effects in
diabetic rats (Bhattacharya et al., 2018). By
lowering the levels of several inflammatory
indicators, compounds found in aqueous
extract have had a significant impact on
diabetic foot ulcers (Muhammad et al.,
2016). The most potent standardized extract
was chosen by the researcher through an in
vitro experiment, and it was subsequently
made into a film to aid in wound healing.
According to the findings, among the
various extracts, the aqueous extract
exhibited the highest levels of cell
proliferation and migration (Awodele et al.,
2012). When compared to oral or topical
use of other extracts, the most popular
intervention for wound healing was
determined to be the aqueous extracts of
Moringa oleifera leaves. In the meantime,
the fastest excision-induced wound healing
activity was demonstrated by the n-hexane
extract of Moringa oleifera seeds (Shafie et
al., 2022). Using in vivo models, Ashames
et al. (2024) evaluated the effectiveness of
amniotic fluid and Moringa oleifera -

loaded nanoclay films for wound healing.
AMF-Me.mo-loaded nanofilms'
antimicrobial activity helped to clean the
wound site, putting them in a position to be
a viable option for rabbit burn wound
healing. Abdullah et al. (2022) used an
infected excision wound model in rats to
study the wound-healing properties of
Moringa oleifera leaf extract. Methicillin-
resistant Staphylococcus aureus (MRSA) or
Pseudomonas aeruginosa were used to
cause infection. In addition to its
antibacterial properties, Moringa oleifera
demonstrated a considerable improvement
in wound contraction, a shorter time to
epithelization, higher activity of antioxidant
enzymes, and a decrease in capillary
density. In contrast to MRSA, the extract
had less of an impact on wounds infected
with P. aeruginosa. Moringa oleifera
boosted the expression of the VEGF and
TGF-B1 genes.

Conclusion

It has been shown that Moringa oleifera is
a rich source of antioxidants, phenolic
compounds, and a variety of other
biochemicals e.g. tannins, saponins,
flavonoids, and steroids. In the plant, these
organic substances have potent
antimicrobial, antibacterial, and antifungal
properties. The features of Moringa
oleifera, present in its leaves, flowers, pod,
bark, and roots, developed wound-healing
properties in a variety of forms, including
fresh, powdered, and extracts.
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