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ABSTRACT: The antibacterial efficacy of leaves extracts of mango (Mangifera indica) and guava (Psidium guajava L.) against
Escherichia coli and Staphylococcus aureus were determined. The analysis involved aqueous and ethanol extraction of the leaves
and disc diffusion method. The results obtained show that the ethanol leaves extracts of mango and guava recorded inhibition
zones of 10 mm and 11 mm respectively against Staphylococcus aureus while aqueous extracts of mango and guava leaves
recorded a zone of inhibition zone of 10 mm and 0 mm respectively against Staphylococcus aureus; the combined leaves extracts
of mango and guava recorded a zone of inhibition of 9 mm against Staphylococcus aureus. The results show a resistance of
Escherichia coli to all plants extracts used in this study. The zone of inhibition of the standards antibiotics recorded a range of 0
mm (amoxycillin, ampiclox) and 18 mm (erythromycin, norfloxacin) for Escherichia coli and 9 mm (amoxicillin) to 20 mm (penicillin)
for Staphylococcus aureus. The finding shows that mango and guava leaf extracts could be a good choice as natural antibacterial
agents, hence, more effort should be directed to search of such agents of natural origin.
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INTRODUCTION

Herbal remedies sourced from natural plants have been
in use for the prevention and treatment of various
ailments which usage is very unique to the community
involved (Kubmarawa et al., 2007). The plants for many
years are mainly the raw resource concerning the
production of antibiotics which are currently in use. Also,
the use of plant extract have been adequately employed
in traditional medicine due to they possess anti-microbial
and antioxidant qualities. According to Ammar ef al.
(2017), there are naturally occurring active biological
compounds which have confirmed to obstruct the
development of cancer. Meanwhile, agents which are
synthetic antimicrobials have been tone down as a result
of the ever emerging organisms which are developing
drug resistance as well as their adaptive strategy to
everyday antimicrobials Viji et al. (2010).

The management of human ailments using herbs cannot
be undermined and also, it is very obvious that the
kingdom plantae comprises of vast resource of active
ingredients which remains very inestimable in managing
different kinds of diseases as result of having the
advantage of combination of substances with somewhat
inactive components that enhance efficiency as against
its isolated and purified component (Ahmad et al., 2001).
The fruit crop, mango (Mangifera indica) has the widest
cultivation and economic importance of Anacardiaceae, a
family comprising diverse tropical species (Kakuki et al.,
2000). Mango plant have been documented to
phytotherapeutic effects, and according to Hannan et al.
(2013), its leaf extract have demonstrated notable
inhibition on Salmonella typhi known for antibiotic
sensitivity and multiple drug resistance.
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Mango indica extracts according to Disegha and Akani
(2017) showed effectiveness as antifungi agents when
used as treatment for Candida albicans and Aspergillus
spp. Infections. Traditionally, parts of mango plants have
been widely used herbal treatment for a broad range of
diseases because they are associated diverse
pharmacological effects (Orpin et al., 2017).

Guava (Psidium guajava L.) belongs to the family
Myrtaceae which is a distinct and traditional plant that is
cultivated for its many medicinal and nutritive properties.
A typical guava tree is an evergreen small tree with it
leaves 2-6 inches and 1-2 inches long and wide
respectively, which is aromatic when crushed appearing
dull green and stiff but coriaceous with prominent veins
(Morton, 1987). The utilization of guava as an important
tropical fruits is prominent in Bangladesh, Pakistan, India
and Indonesia while it parts such as leaves, roots, stem
and bark are widely applied for antispasmodic, fevers,
cough, and all concerning human health. Nejad et al.
(2014). The bioactive components in the leaves of guava
are essential oil rich in cineol, chlorophyll, flavonoids,
tannins, eugenol, triterpenes, malic acid, fat, cellulose,
mineral salts, resin, and a number of other fixed
substances (Nadkarni and Nadkarni, 1997, Ncube et al.,
2008); this have the ability to destroy pathogens, aid in
loss of weight and regulation of blood sugar. The
worldwide issue of antibiotics resistance is impacting
negatively with regards to treating diseases administering
antibiotics, therefore motivating research into exploring
folk knowledge in discovering novel and innovative
antimicrobials from natural plants with a view to address
the threat antibiotic resistance. Also, mango (Mangifera
indica L.) and guava (Psidium guajava L.), according to
Perez et al. (2008) are known to have shown inhibition
towards Gram-negative and Gram-positive bacteria;
therefore, the aim of this present study is to determine
the antibacterial effectiveness of mango (Mangifera
indica L.) and guava (Psidium guajava L.) leaves
extracts.

MATERIALS AND METHODS

Study area

This study was carried out in Captain Elechi Amadi
Polytechnic, Rumuola, Obio-Akpor Local Government
Area, Rivers State.

Sample collection

Fresh mango and guava leaves were collected from the
plants growing in Captain Elechi Amadi Polytechnic,

Rumuola, labeled and taken to the Biology/Microbiology
Laboratory 1 of the Department of Science Laboratory

Technology for identification and analysis. The plants
were identified by a Taxonomist, Mr. Anthony C.
Nwachukwu in the Department of Science Laboratory
Technology, Captain Elechi Amadi Polytechnic, Rumuola,
Obio-Akpor Local Government Area, Rivers State.

Isolation of Bacterial Isolates

Sterile swab sticks were used to collect samples from the
skin and inoculated onto the surface of the human skin
Petri dishes containing sterilized Nutrient agar (Lab M)
and Eosin methylene blue (EMB) agar. Also, samples of
faecal matter were subjected to ten-fold serial dilution up
to 10, from which 0.1 ml was also inoculated on the
surface of freshly prepared Nutrient Agar and Eosin
Methylene Blue (EMB) Agar in Petri dishes. The Petri
dishes were incubated for 24 hours; discrete colonies
were picked, subcultured to obtained pure cultures. The
pure cultures of the isolates were then identified based
on morphology, Gram staining reactions, and biochemical
test as in accordance with procedures prescribed by
Cheesebrough (2002). Pure cultures of Staphylococcus
aureus and Escherichia coli were then selected for the
antibacterial test.

Sample preparation

The collected mango and guava plant leaves were
washed, air dried at room temperature for 2 weeks and
then blended (ground) to fine powder form. Thereafter, 25
g of each plant was weighed and labeled for further
analysis which were then extracted with 100 ml each of
sterile distilled and ethanol at room temperature for 72
hours. The plants extracts were filtered after 72 hours
using Whatman filter papers No. 1, thereafter 20 g of the
plant materials were then soaked in 100 ml of the
solvents i.e. distilled water (aqueous) and ethanol. The
concentration yield of extracts was 0.02 mg/I.

Antibacterial activity of extracts

The disc diffusion technique was employed for the
determination of the antibacterial activity of the plant
extracts. Sterilized 5 mm blank discs cut from Whatman
filter paper No. 1 with the aid of a punch machine were
then impregnated with 2 ml each of the already prepared
plants extracts in sterile universal bottles. This makes
each impregnated disc containing approximately 0.2 ml of
the test extract. The impregnated discs were dried at
45°C in the incubator for 18 — 24 hours (Zaidan et al.,
2005). Then, using sterile cotton swab, inoculums
Staphylococcus aureus and Escherichia coli each were
evenly streaked over the surface of freshly prepared
Nutrient Agar plates. The Petri dishes were then allowed
for 5 minutes to dry up the excess moisture.
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The impregnated mango and guava sterile discs were
carefully placed on the inoculated Petri dishes labeled
accordingly using a sterile forcep. Also, standard
antibiotic discs (Amoxycillin, ampiclox, chloramphenicol,
erythromycin, gentamycin, norfloxacin, penicillin and
rifampcin) which were used as controls were carefully
placed on the inoculated Petri dishes labeled accordingly
using a sterile forcep. All the discs were pressed down
with the sterile forcep to ensure proper contact with the
medium. The Petri dishes were now incubated at 37°C
for 18—24 hrs and zones of inhibition were then measured
in millimeters and interpreted.

RESULTS

The results for the aqueous extracts shows that
Escherichia coli recorded a zone of 0 mm for mango leaf
extract, 0 mm for guava leaf extract and 0 mm for mango
and guava leaves extracts while Staphylococcus aureus
showed a zone of 10 mm for mango leaf extract, 0 mm
for guava leaves extract and 9 mm for mango and guava
leaves extract (Table 1). The results for ethanol extract
shows that Escherichia coli recorded a zone of 0 mm for
mango leaf extract, 0 mm for guava leaf extract and 0
mm for mango and guava leaves exiracts while
Staphylococcus aureus showed a zone of 10 mm for
mango leaves extracts, 11 mm for guava leaves extract
and 9 mm for mango and guava leaves extract (Table 2).
The comparative antibacterial efficacy of extracts from
mango and guava leaves extracts with known antibiotics
against Staphylococcus aureus and Escherichia coli is
presented in (Table 3). The results show that the efficacy
of aqueous and ethanol leaves extracts of mango, guava
and a combination of mango and guava leaves extracts
had no effect on Escherichia coli just like result obtained
from the antibiotic penicillin. Results from aqueous
extracts from mango and a combination and guava had
zones of inhibition of 10 mm and 9 mm respectively.
These results are close to those obtained from known
antibiotics such as Chloramphenicol (10 mm),
erythromycin (12 mm) and Norfloxacin (10 mm). The
results from the alcohol extracts against Staphylococcus
aureus of mango, guava and a combination of mango
and guava extracts with zones of inhibition 10 mm, 11
mm and 9 mm respectively are also close to results
obtained from antibiotics such as Chloramphenicol (10
mm), Erythromycin (12 mm) and Norfloxacin (10 mm). It
was also observed that antibiotics such as Gentamycin,
Norfloxacin Erythromycin and Rifampicin had greater
potential than the extracts used in this study.

DISCUSSION

The menace of antibiotics resistance has prompted
studying of folk knowledge with a view of searching for
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novel and ground-breaking antimicrobials from natural
plants and using drugs of plant origin to address antibiotic
nuisance (Singh et al., 2021). Therefore, this study was
carried out with leaves extracts of mango and guava for
their antibacterial efficacy against Staphylococcus aureus
and Escherichia coli.

The ethanol and aqueous extracts of mango and
leaves  showed  antibacterial efficacy  against
Staphylococcus aureus while the combinations of ethanol
and aqueous extracts of mango and guava leaves
showed no effects against the isolates. These
observations were in agreement with Mushore et al.
(2013) in their study of the antibacterial efficacy of
Magnifera indica where 10 mm and 0 mm are the zones
of inhibition recorded against Staphylococcus aureus and
Escherichia coli respectively. Also, Nascimento et al.
(2000) reported that guava leaves extracts were active
against Staphylococcus aureus but recorded no inhibition
to Escherichia coli which is also in line with this study. In
their study, Hoque et al. (2007) reported that ethanolic
extracts of guava were ineffective against Escherichia
coli while guava sprout extracts were effective against
Escherichia coli according to Vieira et al, (2001). There
are various research reports according to Kummee et al.
(2015) confirming that guava leaves extracts have a very
potent antibacterial activity against different bacteria as
well as Staphylococcus aureus and with Sanches et al.
(2005) specifically reporting the effectiveness of aqueous
extract of guava leaves against Staphylococcus aureus.

In agreement with the report of Singh et al. (2021), the
present study also reveals that ethanolic leaves extracts
of mango and guava were ineffective against Escherichia
coli; however, combination of ethanolic leaves extracts of
mango and guava were effective against Staphylococcus
aureus. According to Ncube et al. (2008), these observed
variations in effectiveness of the plants extracts could be
as a result of difference in extraction methods with
emphasis on the length of the extraction period, the
solvents of choice, pH, and temperature, size of the
particle and solvent-to-sample ratio. The good results
obtained with ethanolic extraction might be attributed to
the slightly hydrophilic nature of the most active chemical
compounds in the plant samples but in organic solvents
like alcohol, esters and ketones, they are freely lipophilic
with more solubility (Pankaj et al, 2011). The study
further reveals that the standard antibiotics (gentamycin,
erythromycin, penicillin and rifampicin) which serve as
control had higher antimicrobial activity against
Staphylococcus aureus than the leaves extracts of
Mangfera indica (mango) and Psidium guajaval.
(guava). Omotayo et al. (2022) had also reported the
same antimicrobial activity trend with the use of
Mangifera indica leaves extracts.

Gram-negative bacteria resistance to antimicrobial
agents might be due to the structure of their cell walls;
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Table 1: Antibacterial efficacy of aqueous extracts of mango and guava leaves on
Staphylococcus aureus and Escherichia coli.

Test Organism (mm) Mango leaf Guava leaf Mango and Guava
Extract (mm) Extract (mm) Leaves extract (mm)

Escherichia coli 0 0 0

Staphylococcus aureus 10 0 9

Table 2: Antibacterial Efficacy of alcohol extracts of mango leaf and guava leaves on Escherichia coli and

Staphylococcus aureus.

Test Organism (mm)

Mango leaf
Extract (mm)

Guava leaf Mango and Guava
Extract (mm) Leaves extract (mm)

Escherichia coli 0
Staphylococcus aureus 10

0 0
11 9

Table 3: Comparative antibacterial efficacy of extracts from mango and guava
leaves extracts with known antibiotics against Staphylococcus aureus and

Escherichia coli.

Plant extract and antibiotics Zone of inhibition for Test organisms (mm)

Escherichia coli Staphylococcus aureus
Gram -ve Gram +ve

Mango leaf Extract (aq) 0 10

Guava leaf Extract (aq) 0 0

Mango and Guava Extract (aq) 0 9

Mango leaf Extract (eth) 0 10

Guava leaf Extract (eth) 0 10

Mango and Guava Extract (eth) 0 11

Amoxycillin 0 9

Ampiclox 0 14

Chloramphenicol 14 10

Erythromycin 18 12

Gentamycin 17 18

Norfloxacin 18 10

Penicillin 0 20

Rifampcin 16 18

Key: ag= Aqueous; eth=Ethanol

this is because they possess barriers with effective and other numerous intact substances. These
permeability comprising lipopolysaccharide exterior phytochemicals known for demonstrating valuable

membrane that are thin and may well limit the penetration
of active chemical of the plants extracts. According to
Tajkarimi et al. (2010), Gram-negative bacteria are
known to be more resistant to antimicrobials of plant
origin without showing any effect when compared to
Gram-positive bacteria. The network-like arrangements of
the peptidoglycan layers of Gram-positive bacteria
facilitates the easy penetration of the plant extracts into
their cells (Rameshkumar et al., 2007, Stefanello et al.,
2008). El-Ahmadya et al. (2013) and Shruti et al. (2013)
have reported that, in vitro, the efficacy of crude plant
extracts against bacteria might be as a result of the
occurrence of some active phytochemicals which include
tannins, glycosides, carotenoid, essential oils, saponins,
phenolic compounds, flavonoids, terpenoids, triterpene

biological actions as well as numerous medicinal effects
of significance which includes antibacterial actions, may
be exhibiting potency solely or in synergy have an effect
on bacteria.

Conclusion

The present study reveals that leaves extracts of
(Mangifera indica L.) and Guava (Psidium guajava L.)
can be administered as alternative to antibiotics in the
effective treatment of Staphylococcus aureus infections.
Therefore, there is the need to set out standard extract
techniques as well as proper dosage administration as an
effective curative agent for humans.
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