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ABSTRACT

Medicinal plants have long been traditionally used as remedies for
various ailments which include antimicrobials. Ximenia americana
which belongs to the Olacaceae family is one of the plants used in
traditional medicine in Africa. This study was targeted at assessing
qualitatively, the antimicrobial potential of the ethyl acetate extracts
from the roots, stem bark and leaves of the plant at different
concentrations on selected environmental and clinical samples of
bacterial and fungal pathogens using standard susceptibility test
procedures. Extracts from the roots, stem bark and leaves of the
plant revealed the presence of some phytochemicals ranging from
glycosides (saponins and flavonoids), polyphenolics (tannins and
steroids) to alkaloids. Alkaloids, flavonoids and steroids were found
to be present in the same intensity in all parts while the leaves
contained alkaloids, tannins, flavonoids steroids and steroids at
varying intensities. The highest susceptibility was recorded from the
leaf extracts where three of the test bacterial pathogens (Salmonella
sp, Shigella sp and Staphylococcus aureus) showed varying degrees
of susceptibilities at 20mg/ml, 25mg/ml, 30mg/ml, 35mg/ml and
40mg/ml. Furthermore, Staphylococcus aureus within this category
exhibited the highest zone of inhibition (ZI) of 12mm indicating an
increase in the disc size of 8mm conforming with Gentamycin (10pg)
and Erythromycin (10pg) used as controls from commercially
available antibiotic multi disks with ZIs of S (12mm). This study
further reveals that the root extracts of the plant had no inhibitory
effects on Aspergillus niger, Aspergillus flavus and Candida albicans
at concentrations of 20mg/ml. 25mg/ml, 30mg/ml, 35mg/ml and
40mg/m. This finding potentially reveals the suitability of X.
americana plant to be harnessed for its antibacterial potential
through a further quantitative, safe and efficient evaluation of the
specific bioactive components of the plant parts responsible for
each antimicrobial activity as indicated in this study.
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INTRODUCTION

Itis a common sight especially around the northern part of
Nigeria to see local herbal drug sellers hawking extracts of
certain plants claiming the products have healing
potentials against series of infectious diseases ranging
from bacterial, fungal and/or viral infections. There is no
doubt that plants have served as the source of constituting
different drugs and have being the major source of raw
materials in pharmaceutical industries (Ngeiywa et al,
2024). Plants have played and still play a vital role in
pharmaceutical sciences, contributing significantly to the
development of new medicines and therapies such as
providing a reliable source of medicinal compounds
providing a rich source of bioactive molecules, such as
alkaloids, glycosides, and terpenoids, which are used to
develop new drugs; drug discoveries, Pharmacognosy and
synthetic biology production of recombinant proteins,
vaccines, and other pharmaceuticals (Suresh & Abraham,
2020). Traditionally, plants have been used for centuries in
traditional medicine, providing a foundation for modern
pharmaceutical research. Plants continue to be a vital
source of inspiration and material for pharmaceutical
sciences, driving innovation and improving human health
(Ngeiywa et al., 2024)

The potentiality of plants cuts across a very wide range of
effects as a result of the numerous bioactive compounds
present in different variety of plants such as antioxidants,
anti-inflammatory, and antimicrobial effects. Plants
exhibit vast genetic diversity, providing a rich source of
novel compounds and therapeutic leads. The advantages
of harnessing plants for their drug potentials can be
explained in a number of ways such as; accessibility
(Plants are widely available, making them a valuable
resource for healthcare, especially in underserved
communities); cost-effectiveness (Plant-based
treatments can be more cost-effective than conventional
therapies) and low toxicity (Plant-based treatments which
often have lower toxicity and fewer side effects compared
to synthetic drugs and Holistic approach). Plant-based
medicine often addresses the whole body, promoting
overall wellness and prevention (Sauvétre, Eichhorn &
Pérez, 2021).

In addition to providing raw materials for drug formulations
and therapeutics, some plants also serve as sources of
nutrients where human beings and animals use to
maintain healthy living.

Plants provide essential vitamins such as those in fruits
and vegetables which are rich in vitamins A, C, D, E, K, and
B vitamins; minerals like calcium, iron, magnesium,
potassium, and zinc can be found in many plants; proteins
can be found in legumes, beans, and lentils which are
excellent plant-based protein sources. Whole grains,
fruits, and vegetables are rich in dietary fiber while plants
like nuts, seeds, and avocados provide healthy fats,
carbohydrates can be found in grains, fruits, and
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vegetables rich in complex carbohydrates. Most plants
have high water content, contributing to hydration and
many provide a high amount of nutrients per calorie
/nutrient-dense calories (Ounyambila et al.,, 2018;
Bazezew et al., 2021)

Bacterial diseases are illnesses caused by bacterial
pathogens, which are single-celled microorganisms that
can multiply quickly and cause a range of symptoms.
These pathogens are said to be ubiquitous (present
everywhere) in the soil, water, air, faecal materials, urine,
skin and numerous other discharges and exudates from
both animals and plants respectively. The diseases or
infection they cause can be described based on the area
they localize such as; lungs (e.g., tuberculosis,
pneumonia); gastrointestinal tract (e.g., salmonellosis,
cholera); skin (e.g., impetigo, cellulitis); urinary tract (e.g.,
cystitis, pyelonephritis); genital parts (e.g., chlamydia,
gonorrhea); bloodstream (e.g., sepsis, bacteremia) and
foodborne illnesses (e.g., food poisoning, botulism). The
treatment, prevention and control of these diseases
require deeper knowledge of the respective causative
agent(s), their pathogenicity, virulence and epidemiology
(Foning et al., 2022)

Some of these pathogens and their respective diseases
are; Staphylococcus aureus (causing skin infections/boils,
abscesses, respiratory tract infections (pneumonia), food
poisoning and toxic shock syndrome); Streptococcus
pneumoniae (causing pneumonia, meningitis, sinusitis
and otitis media/ear infections); Escherichia coli
commonly known as E. coli (causing urinary tract
infections, diarrhea, gastroenteritis and pneumonia);
Salmonella sp (causing food poisoning, gastroenteritis,
typhoid fever and paratyphoid fever); Clostridioides
difficile (causing diarrhea, colitis and pseudomembranous
colitis); Mycobacterium tuberculosis (causing
tuberculosis -TB);

Bordetella pertussis (causing pertussis - whooping cough);
Haemophilus influenzae (causing meningitis, pneumonia,
otitis media-ear infections and sinusitis); Neisseria
gonorrhoeae (causing gonorrhea); Neisseria meningitides

(causing meningitis and septicemia); Chlamydia
trachomatis (causing chlamydia, conjunctivitis and
pneumonia); Legionella pneumophila (causing

legionnaires' disease); Yersinia pestis (causing Plague);
Vibrio cholerae (causing Cholera) and Campylobacter sp
causing gastroenteritis and diarrhea Sethi & Murphy 2001;
Maclnnes et al., 2022).

Ximenia americana also known as Dumbi or tsada in
Hausa is a plant species commonly found in the woodland
savannah regions of Nigeria including Kaduna. It thrives in
the woodland savannah ecosystem characterized by
tropical climate with high temperatures and distinct wet
and dry seasons with well drained soils with a mix of sand,
silt and clay. Its vegetation is dominated by grasses,
shrubs and scattered trees. In Kaduna, Dumbi has been
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used in traditional medicine for various purposes including
treatment of fever, rheumatism and indigestion also used
in certain skin conditions or infection. These conditions
could be caused by different microorganisms such as
bacteria, fungi, protozoans and viruses (Fatope et al,
2000).

This study intends to evaluate the antibacterial potential of
the different parts of X. americana (leaves, stem and roots)
which is a plant species native to Africa, commonly known
as the "yellow plum". Its fruit, bark, and leaves have been
used in traditional medicine for various purposes for the
claim on its antimicrobial, antioxidant and anti-dermal
infections (skin and hair care) properties amongst many
others. Findings from this work will also add and/or
contribute to existing knowledge by validating or
revalidating such knowledge (Maclnnes et al., 2022).

MATERIALS AND METHODS

Plant collection, authentication and extraction

Ximenia americana plant was obtained by digging the roots
and pulling them carefully in order to have the whole plant
intact. Each plant was cut into different sizes and
packaged in polyethene bags and then transported to the
Botanical laboratory, Biological Sciences Department
where it was identified and authenticated as Ximenia
americana, family olacacaceae with voucher number 1631
by the Botanist in charge (Adomat and Thomas 2021)
After identification and authentication, the plant was
carefully sorted where the leaves, stem, bark and roots
were separated and dried under the shade, this was
followed by the pulverization with a pestle and mortar. A
very fine powder of the leaves, stem, bark and roots was
obtained and weighed using the weighing balance (Adomat
and Thomas 2021). The soxhlet extraction method was
used for the extraction of the phytocompounds of Ximenia
americana where a ratio of 1:50 (plant powder to ethyl
acetate was used). The round bottom flask was connected
to the soxhlet apparatus with the condenser attached to
the top of the apparatus. The round bottom flask was then
filled with 500ml ethyl acetate (solvent) leaving 2cm at the
top. 50g of each powdered root, stem and leaf of X.
americana was placed into the thimble and attached to the
apparatus. The inlet and outlets of water of the condenser
were securely connected appropriately. The heating
mantle was then turned on and set to a temperature 35°C
which allowed the solvent to vaporize and rise into the
condenser and condensed backinto liquid form. The liquid
slowly dripped into the thimble extracting the crude
phytocomponents of the plant. The rotary evaporator was
finally used to remove the solvent from the extract which
remained at the bottom of the conical flask (Lopez and
Castro 2020).
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Phytochemical tests

Test for Alkaloids

Five drops of dragendorff’s reagent was added to a portion
of each of the crude extracts of X. americana. The
formation of a reddish-brown precipitate indicated a
positive outcome while the absence of a reddish
precipitate indicated a negative result (Shubham et al.,
2019; Shaikh and Patil 2020)

Test for Tannins

Six drops of 1% gelatin containing sodium chloride was
added to each of the of the crude extracts of X. americana.
A formation of yellowish precipitate indicated the
presence of tannins while absence of yellowish precipitate
indicated absence of tannins (Shubham et al., 2019)

Test for Flavonoids

Five drops of 10% NaOH was added to a portion of each
crude extract of X. americana. A yellowish coloration
which appeared but cleared away by adding 10% HCI
indicated the presence of flavonoids while the absence of
a yellowish coloration indicated an absence of flavonoids
(Shubham et al., 2019)

Test for Saponins

Five milliliter (5ml) of H,O was added to a portion of each
extract in a test tube and was vigorously shaken. A
formation of stable form indicated the presence of
saponins while the absence of stable form indicated an
absence of saponins (Shubham et al., 2019).

Test for Steroids

A portion of each extract was placed in a test tube followed
by an addition of 3ml of chloroform which dissolves the
extracts. Three milliliter (3ml) of concentrated H,SO,was
added gently through the side of the test tube. The
formation of a ring as an interphase between the organic
layer and the acid indicated the presence of steroids while
the absence of the ring was reported as a negative result.
All positive results of the phytochemical screenings in this
study were reported in varying intensities of presence
using the plus sign (+, ++, +++, ++++) while the negative sign
(-) was used to indicate absence of the phytochemical
screened (Shubham et al., 2019).

Susceptibility tests

Media Preparation

Nutrient agar (NA) and potato dextrose agar (PDA) were
used for the antimicrobial testing of the extracts of X.
americana plant extracts. The media were prepared
according to the manufacturer’s instructions where 28g
and 39g of NA and PDA respectively were each weighed
and dissolved in 1000ml of sterile distilled water in a
conical flask. This was loosely sealed with cotton wool
wrapped with aluminium foil and autoclaved at 121°C for
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15 minutes. This was allowed cool down to 40°C after
which they were aseptically poured onto sterile plastic
petri dishes and allowed to cool and solidify (Patra, 2020).

Preparation of test organisms

The test organisms (E. coli, Salmonella typhii, Shigella
Staphylococcus aureus, Staphylococcus epidermidis,
Aspergillus niger, Aspergillus flavus and Candida sp) were
obtained from the microbiology laboratory and Zoology
laboratories of the Departments of Microbiology and
Biology respectively. These organisms were sub-cultured
to confirm and obtain pure cultures on Eosin methylene
blue agar (EMB), Salmonella Shigella agar (SSA), Mannitol
salt agar (MSA) and potato dextrose agar (PDA). E. coli was
confirmed by its characteristic green metallic sheen
colonies on EMB and gram negative rod stain; oxidase,
Voges-Proskauer (VP) negative, while catalase, methyl red
(MR) and Indole positive. Salmonella sp and Shigella sp
were confirmed by their characteristic blackish and
transparent colonies with Gram negative rods
respectively; oxidase, Indole, VP negative and Catalase,
MR positive. Aspergillus niger was microscopically
confirmed following a stain with lacto-phenol cotton blue
(LPCB) by their blackish and greenish colonial
morphologies on PDA and septate, branched and brown
hyphae with a long and thick conidiospores arising from
the hyphae. Aspergillus flavus was confirmed by their
septate, branched, pale yellow hyphae with long thin
conidiospores arising from the hyphae following a stain
with  LPCB. Candida albicans was confirmed
microscopically with spherical buds and pseudo-hyphal
appearance with a bluish colour from the LPCB (Patra
et.al., 2020; Mandal and Paul 2022).

The modified Kirby Bauer, (2019) disk surface diffusion
technique was adopted to test for the antimicrobial
potential of the different extracts of X. americana against
seven different microorganisms (S. aureus, S. epidermidis,
Salmonella sp, Shigella sp, A. niger and A. flavus).
Prepared gram -ve multi-antibiotic discs by Maxi care
Medical Laboratory, Nigeria (Septrin 30ug;
Chloramphenicol 30 pg; Sparfloxacin 10ug; Ciprofloxacin
30 pg; Amoxicillin 30 pg; Augmentin 10 pg; Gentamycin 30
ug; Sparfloxacin 30 pg; Tarivid 10 pg and Streptomycin 30
pg) were obtained and used as positive and negative
controls for S. aureus and E. coli respectively while 10mg
of clotrimazole was used as a negative control for the
fungal test organism. A disc size of 8mm was aseptically
cut using a sterile sharp cork borer. Twenty-four hours
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cultures of the test organisms were prepared on sterile
nutrient broth with turbidity corresponding to the 0.5
McFarland standards. Each test organism was picked with
a sterile wire loop (previously flamed on the burner) and
aseptically streaked evenly to give a uniform and thin layer
of the organism on the NA and PDA. The discs were dipped
into each concentration of the extracts and gently placed
on the surface of the plates. This was covered and
incubated at 37°c for 24hrs. Diameters of zones of
inhibitions (ZI) for susceptibilities were measured and
recorded against each organism and extract
concentration. Interpretation of the results was done
based using the guidelines from the Clinical Laboratory
Standard Institute (CLSI) as described in CLSI, (2024).

Statistical Analysis

Simple descriptive statistics - Microsoft office 2019 Excel
version 16.0 was used to organize and present the overall
susceptibility outcome of the different concentrations of
the ethyl acetate extracts from the three parts -roots, stem
bark and leaves- of the X. americana plant.

RESULTS AND DISCUSSION

Results

The outcome of the general bioactive screening done on
the ethyl acetate extracts of different plant parts (roots,
stem bark and leaves) of X. americana indicated the
presence of some glycosides (saponins, flavonoids);
polyphenols (tannins, steroids) and alkaloids presented in
table 4.1. While tables 4.2a, 4.2b and 4.2c indicated the
different susceptibility profiles of the extracts from the
roots, stem bark and leaves of the plant to selected gram
positive (S. aureus and S. epidermidis) and gram negative
bacterial (E. coli, Salmonella sp and Shigella sp)
pathogens at different concentrations of 20mg/ml,
25mg/ml, 30mg/ml, 35mg/ml and 40mg/ml respectively.
Tables 4.3a, 4.3b and 4.3c indicated the susceptibility
profiles of the same X. americana plant parts to selected
fungal species (C. albicans, A. niger and A. flavus) whereas
table 4.4 presented the combined minimum inhibitory
concentrations (MIC) and minimum bactericidal
concentrations (MBC) and minimum fungicidal
concentrations (MFC) of the different extracts from the
three different parts of X. americana. Finally Figure 1
shows the overall susceptibility points on the selected
microbial pathogens by the ethyl acetate extract from the
different parts of X. americana.
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Table 1: Phytochemical screening outcome of the different parts of X. americana plant parts

S/N PCC Extracts
Roots Stem bark Leaves
1 Alkaloids ++++ ++++ ++++
2 Tannins +++ ++ St
3 Flavonoids ++++ ++++ R
4 Saponins ++++ ++ S+
5 Steroids ++++ ++++ ++++

KEY: ++++ = Deeply intense; +++ = Intense; ++ = fairly intense; + = poorly intense and PCC= Phytochemical components

Table 2a: Antibacterial susceptibility profile of ethyl acetate root extract of X. americana by surface disc diffusion
(Disc size: 8mm)

Test Organisms Zone of Inhibition (mm) Against Concentrations of Extracts in (mg/ml)
20 25 30 35 40 Control
G +ve G -ve
Drug ZI Drug ZI
Escherichia coli R(8) R(8) S(10) R(8) R(8) CPX S(16) PEF S(16)
Salmonella sp S(9) S(10) S(10) R(8) R(8) OFX S(14) RO S(13)
Shigella sp R(8) S(9) S(9) R(8) R(8) SP S(14) SXT S(11)
Staphylococcus aureus R(8) R(8) R(8) R(8) R(8) GN S(12) E S(12)
Staphylococcus epidermidis R(8) S(10) S(9) S(10) R(8) AM S(11) CPX S(16)
(

KEY: S- Susceptible/Sensitive; R= Resistant; CPX=Ciprofloxacilin (10pg); OFX=Tarivid (10pg); SP=Sparfloxacin (10ug); GN=Gentamycin (10pg);
S=Streptomycin (30pg); E=Erythromycin (10pg); AM=Amoxicillin (30pg); RO=Rocephine; PEF= Peflacilin (10pg); ZI = Zone of inhibition (mm); G-ve = Gram
negative; G+ve = Gram positive

Table 2b: Antibacterial susceptibility profile of ethyl acetate stem bark extracts of X. americana by Surface disc
Diffusion (Disc size: 8mm)

Test Organisms Zone of Inhibition (ZI) in mm against Concentrations of Extracts in (mg/ml)
20 25 30 35 40 Control
G +ve G -ve
Drug YA Drug ZI
Escherichia coli R(8) S(10) S(10) R(8) R(8) CPX S(16) PEF S(16)
Salmonella sp S(10) R(8) R(8) R(8) S(10) OFX S(14) RO S(13)
Shigella sp R(8) S(9) R(8) S(9) R(8) SP S(14) SXT S(11)
Staphylococcus aureus S(9) R(8) S(9) S(9) R(8) GN S(12) E S(12)
Staphylococcus epidermidis  S(10) R(8) R(8) R(8) R(8) AM S(11) CPX S(16)
KEY: S- Susceptible/Sensitive; R= Resistant; CPX=Ciprofloxacilin (10pg); OFX=Tarivid (10pg); SP=Sparfloxacin (10pg); GN=Gentamycin

(10pg); S=Streptomycin (30pg); E=Erythromycin (10pg); AM=Amoxicillin (30pug); RO=Rocephine; PEF= Peflacilin (10ug); ZI = Zone of

inhibition (mm); G-ve = Gram negative; G+ve = Gram positive

—

Table 2c: Antibacterial Susceptibility profile of ethyl acetate leave extracts of X. americana by surface disc diffusion
(Disc size: 8mm)

Test Organisms Zone of Inhibition (ZI) in mm against concentrations of extracts in (mg/ml)
20 25 30 35 40 Control
G +ve G -ve
Drug Y4 Drug Y4
Escherichia coli S(10) R(8) R(8) R(8) R(8) CPX S(16) PEF S(16)
Salmonella sp S(10) S(9) S(9) S(10) S(10) OFX S(14) RO S(13)
Shigella sp S(10) S(9) S(9) S(9) S(9) SP S(14) SXT S(11)
Staphylococcus aureus S(12) S(9) S(9) S(9) S(9) GN S(12) E S(12)
Staphylococcus epidermidis  S(11) S(10) R(8) R(8) R(8) AM S(11) CPX S(16)
KEY: S- Susceptible/Sensitive; R= Resistant; CPX=Ciprofloxacilin (10pg); OFX=Tarivid (10pg); SP=Sparfloxacin (10ug); GN=Gentamycin

(10pg); S=Streptomycin (30pg); E=Erythromycin (10pg); AM=Amoxicillin (30ug); RO=Rocephine; PEF= Peflacilin (10ug); ZI = Zone of
inhibition (mm); G-ve = Gram negative; G+ve = Gram positive
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Table 3a: Antifungal Susceptibility profile of ethyl acetate leave extracts of X. americana by Surface disc Diffusion
(Disc size: 8mm

Test Organisms Zone of Inhibition (mm) Against Concentrations of CNT
Extracts in (mg/ml) (CMX)
20 25 30 35 40 10
Candida albicans R(8) S(9) S(9) S(9) S(9
Aspergillus flavus R(8) R(8) R(8) R(8) R(8) S(14)
Aspergillus niger S(10) S(9) S(9) S(9) S(9

KEY: CNT=Control; CMX= clotrimazole (10mg)

Table 3b: Antifungal susceptibility profile of ethyl acetate stem bark of X. americana by Surface disc Diffusion (Disc
size: 8mm)

Test Organisms Zone of Inhibition (mm) Against Concentrations of CNT
Extracts in (mg/ml) (CMX)
20 10 30 35 40 10
Candida albicans S(9 S(14) S(9 R(8) R(8)
Aspergillus flavus S(9) S(9) S(9) S(9) S(9) S(14)
Aspergillus niger S(9 R(8) R(8) R(8) R(8)

KEY: CNT=Control; CMX= clotrimazole (10mg)

Table 3c: Antifungal susceptibility profile of ethyl acetate roots of X. americana by Surface disc Diffusion (Disc size:
8mm)

Test Organisms Zone of Inhibition (mm) Against Concentrations of CNT
Extracts in (mg/ml) (CMX)
20 25 30 35 40 10
Candida albicans R(8) R(8) R(8) R(8) R(8)
Aspergillus flavus R(8) R(8) S(9) R(8) R(8) S(14)
Aspergillus niger R(8) R(8) R(8) R(8) R(8)

KEY: CNT=Control; CMX= clotrimazole 10mg

Table 4: Combined Minimum Inhibitory, Bactericidal and Fungicidal Concentrations (MIC and MBC) of the different
extracts of parts of Ximenia americana used

MIC(mg/ml) MBC(mg/m)l MFC(mg/ml)

Test Organism Root Stem Leave Root Stem Leave Root Stem Leave
bark bark bark

Escherichia coli 30 25 20 30 30 -
Salmonella sp 20 20 25 25 40 30
Shigella sp 25 25 20 30 35 30
Staphylococcus aureus NS 20 20 NS 30 25
Staphylococcus 25 20 20 30 - 25
epidermidis
Candida albicans NS 25 35
Aspergillus flavus 30 35 NS
Aspergillus niger NS 20 35

KEY: MIC= Minimum Inhibitory Concentration (mg/ml); MBC= Minimum Bactericidal Concentration (mg/ml); MFC= Minimum Fungicidal
Concentration (mg/ml) and NS= No Susceptibility
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Figure 1: The Overall susceptibility points on the selected microbial pathogens by the Ethyl acetate extracts

from the different parts of X. americana

Discussion

The outcome of the Ethyl acetate extraction of the roots,
stem bark and leaves of Ximenia americana showed ayield
of 42.75g of crude extract from pulverized dry weight of
342g of the leaves, 11.9g crude from 95g pulverized dry
weight from the roots and a 4.7g crude from a 37.4g
pulverized dry weight of the stem bark representing an
overall 12.5% yield. However, the respective yields from
their works differ significantly with this study which could
be due to plant age, maturity, environmental factors and
solvent purity.

Similarly, five different bioactive components were
reported from the screening of X. americana plant parts.
Extracts from the roots, stem bark and leaves revealed the
presence of some phytochemicals ranging from
glycosides (saponins and flavonoids), polyphenolics
(tannins and steroids) to alkaloids where alkaloids,
flavonoids and steroids were found to be present in the
same degree in both parts (roots, stem bark and leaves)
while the leaves showed presence of alkaloids, tannins,
flavonoids steroids and steroids at varying degrees. This is
in agreement with the findings of Shetter et.al., (2015); De
Menezes et.al., (2019); Mubarak et al., (2022) and Bakrim
et.al., (2022) and Dahiru et.al., (2024) where they reported
similar phytochemicals were found in the Ethyl acetate
extracts of the roots, stem bark and leaves of X.
americana.

All the bacterial pathogens used in this study showed
some form of susceptibility to varying concentrations of
the different ethyl acetate extracts of the roots, stem bark
and leaves of X. americana plant. However, the highest
susceptibility was exhibited from the leaf extracts where
three of the test bacterial pathogens (Salmonella sp,
Shigella sp, Salmonella sp and Staphylococcus aureus)
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showed varying degrees of susceptibility through different
zones of inhibitions (ZI) in millimeter from 20mg/ml,
25mg/ml, 30mg/ml, 35mg/ml and 40mg/ml respectively
which conforms with the findings of Muhammad et al.,
(2021) where they reported a significant improvement in
laboratory animals treated with different doses of ethyl
acetate fractions of the stem bark of X. americana after
being challenged with 1.5x 10* load of Salmonella typhii.
Furthermore, Staphylococcus aureus within this category
showed the highest ZI of S (12mm) indicating an increase
in the disc size of 8mm which conforms with Gentamycin
(10pg) and Erythromycin (10ug) controls of commercially
available antibiotic multi disks with Zls of S (12mm) each.
Dahiru, Abaka and Ya’u et al.,, (2024) reported similar
potentiality of X.americana to bacterial pathogens in their
work on molecular docking, dynamics and ADMET
(Absorption, Distribution, Metabolism, Excretion and
Toxicity) predictions. Ngeiywa et al., (2024) also reported
the efficacious potentiality of X. americana to bacterial
infectious diseases such as digestive disorders, dysentery,
diarrhea and other gastrointestinal diseases which further
agrees with the outcome of this study. In contrast, the ethyl
acetate leaves extract showed the highest ability to inhibit
the bacteria in this study followed by the roots and stem
bark extracts which differed slightly with the works of De
Menezes et.al., (2019) and Uchoa et al., (2022) attributing
differences in extractible bioactive components to solvent
type, age of the plant, season of harvest and test
organisms used.

Similarly, Aspergillus niger and Aspergillus flavus were
inhibited by all the concentrations (20mg/ml, 25mg/ml,
30mg/ml, 35mg/ml and 40mg/ml) of the leaves and stem
bark extracts respectively at ZIs of S (9) showing a weaker
comparison to the control (clotrimazole 10ug) which does
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not agree with the works of Hassan et al., (2021) which
reported a higher activity of X. americana extracts against
C. albicans. This study further reveals that the root extracts
of the plant had no inhibitory effects on Aspergillus niger,
Aspergillus flavus and Candida albicans at concentrations
of 20mg/ml. 25mg/ml, 30mg/ml, 35mg/mland 40mg/ml.
Generally, this work shows the minimum bactericidal
concentration to be above the inhibitory concentrations
indicating that the higher the concentration of the extracts
on the potential antigen, the more bactericidal effects it
confers. Uchoa etal., (2022) also reported variations in the
minimum inhibitory and bactericidal concentrations in
their work.

CONCLUSION

The qualitative analyses of the ethyl acetate extracts of X.
americana plant parts (roots, stem bark and leaves) from
this study revealed the presence of bioactive components
ranging from glycosides (saponins and flavonoids),
polyphenolics (tannins and steroids) to alkaloids atvarying
degrees. These extracts also showed varying inhibitions on
bacterial and fungal pathogens at different
concentrations. This finding shows substantially, the
suitability of this plant to potentially contain anti-bacterial
and anti-fungal properties which can be harnessed and
used to develop pharmaceuticals drugs to prevent and
treat a variety of chronic diseases. This study presents
researchers with insights into the different extractable
bioactive components of the parts of X. americana and
their potentialities, which are important for its exploitation
and utilization. Therefore, the possible antimicrobial
therapeutic efficacy of X.americana is no longer in doubt.
It is anticipated that this study will revalidate researchers
and herbal medical practitioners to improve on the plant's
optimal utilization for its several antimicrobial benefits.
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