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ABSTRACT

Background: Different parts of Anacardium occidentale (Cashew) are used in folk medicine to treat
dysentery, diarrhea piles, toothache and sore gums. Evaluation of phytoconstituents or novel
compounds from the plant is highly needed to authenticate these claims.
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Aim: The aim of the research was to conduct phytochemical analysis and antibacterial evaluations
of extract and fractions of root of Anarcadium occidentale got from Agbani.

Methods: The pulverized material was extracted with methanol using cold maceration method.
Solvent fractions were obtained using separating funnel based on liquid-liquid extraction technique
starting with non-polar to high polar solvent. The cup-plate agar diffusion was used to conduct
preliminary antibacterial evaluation of the extract and fractions. Agar dilution and streaking on the
solid agar techniques were used to evaluate the test extract and fractions against some selected
bacteria for minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)
respectively.

Results: The phytochemical screening of the extract and fractions showed that terpenoids,
saponins, glycosides, fat and oil, alkaloids, flavonoids and tannins were present. The preliminary
evaluations of the agent showed promising activity by producing inhibition zone diameter (1ZD)
ranging from 10 + 0.66 to 20 + 0.98 mm. The MIC and MBC of the test extract and fractions against
the test bacteria - Staphylococcus aureus, Enterococcus faecalis, Pseudomonas aeruginosa,
Proteus mirabilis, Streptococcus spp, Escherichia coli, Klebsiella spp, Salm typhi, Bacillus subtilis.
Salmonella. spp and Proteus. mirabils — ranged from 0.0025-0.040 mg/mL and 0.020 — 0.080
mg/mL respectively.

Conclusion: Our study showed that the extract and fractions of the cashew root possess promising
antimicrobial activity. This suggests that the agents may provide novel compounds for antibacterial
drug development research.

Keywords: Anarcadium occidentale; phytochemicals; antibacterial; MIC; agbani and extraction.

1. INTRODUCTION relative unavailability of medicine and the
emergence of widespread drug resistance [5].
Globally, the prevalence of multi-drug resistant  The affordability, accessibility, wider acceptability
pathogens in the developing and among the population and low toxic profile of
underdeveloped countries are causing serious medicinal plants has negated the numerous
public health concerns. This is made worse by problems associated with synthetic therapeutics
the inaccessibility, adverse effects and high cost  [6]. As a result prompting the present research
of orthodox drugs. Consequently, greater number on the root of Anacardium occidentale to
of people in the rural areas of the developing and  evaluate its bioactive metabolites and
underdeveloped countries depends on medicinal  antibacterial activity.
plants in the prevention and treatment of
diseases. Taking into consideration the rate of Anacardium occidentale R. (cashew) of the
drug resistance and its serious threat to the family Anacardiaceae, is a small-sized tree with a
health of people in developing and dome-shaped crown. The flowers are whitish
underdeveloped countries, there is an urgent turning pinkish-red. Fruits are a kidney-shaped
need to search and develop new drugs to treat nut attached to the distal end of an enlarged
such infections caused by drug resistant pear-shaped receptacle called the cashew apple
organisms. Nowadays, 80% of people living in [7]. The young and tender leaves of A.
Sub-Saharan Africa are almost completely occidentale are a popular herb consumed raw
dependent on folk medical practices for their and sometimes blanched to reduce their
primary healthcare needs, and higher plants are  stringent taste. In traditional medicine, leaves are
known to play a crucial role in traditional used for treating dysentery, diarrhoea and piles,
medicine [1]. In Nigeria, there is a strong and an infusion of bark and leaves are applied to
dependence on plants as medicines, particularly  relief toothache and sore gums [8]. Other uses of
in the rural areas [2] like Agbani, Enugu. the leave includes remedy for rheumatism and
Medicinal plants-based antimicrobial agents are  hypertension [9]. A. occidentale plant parts have
very important in reducing the burden of multi- been reported to possess pharmacological
drug resistant pathogenic microbes of public property, especially the leaves and stem bark
health interest as there are fewer effective [10,11]. They are rich in therapeutic bioactive
antimicrobial agents available for treating ~metabolites which contribute to its significant
infections [3,4]. Despite tremendous progress in  antimicrobial activity [12,13]. There is paucity of
human medicines, infectious diseases caused by information on the phytochemical constituent and
microbes are still a major threat to public health  the antimicrobial potentials of the root of this
and particularly in developing countries due to  plant in Nigeria. Besides, due to variation in
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phytoconstituents of plants’ parts vis-a-vis
edaphic factor and geographical locations, their
antimicrobial potentials vary. Currently, there is
no documented work done on Agbani Cashew
plant parts with respect to phytochemical
screening and antimicrobial activity. As a result,
there is need to search, develop and document
potential plant based-drugs based on the
location. This research, therefore, was designed
to screen the extract and solvent fractions of root
of A. occidentalis from Agbani for phytochemical
constituents and antibacterial activity.

2. MATERIALS AND METHODS

Plant materials: Fresh roots of Anarcardium
occidentale were collected in January, 2022 at
Agbani, Nkanu West Local Government Area of
Enugu State, Nigeria. The plant was
authenticated by the Taxonomist in the
Department of Pharmacognosy, Enugu State
University of Science and Technology Enugu.
The fresh roots were collected, washed, cut into
pieces and air dried for two (2) weeks. The dried
roots ground into powder using mechanical
grinder and then stored in containers for further
use.

Preparation of plant extract: A 500 g of the
powdered sample was weighed out and added
into container with lid. A 4 litre of methanol was
added and the container was stoppered. The
mixture was stirred thoroughly and kept at room
temperature for the next 72 h with intermittent
vigorous stirring at regular intervals. The mixture
was filtered through a muslin cloth and secondly
with a funnel fitted cotton wool at the base. The
extract was poured through the set-up and a
clearer filtrate was obtained. The extract was
subdivided into smaller portions in 1000 ml
beakers and kept under room temperature to
evaporate to dryness with aid of fan. The extract
was subsequently stored in the refrigerator for
further analysis.

Fractionation of the crude extract: The
fractionation was carried out using the technique
of liquid—liquid extraction. Three organic
solvents, namely ethyl acetate, butanol, and n-
hexane were selected to partition the crude
extract into individual fractions moving from the
least polar solvent(lowest eluting power) to the
most polar solvent(highest eluting power). A 20 g
of Crude extract was reconstituted in 100 ml of 5
% aqueous methanol and added into the
separation funnel. 200 ml of n-Hexane was
added into the set-up, the separation funnel was
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corked and the mixture was shaken vigorously to
ensure uniform mixing. The mixture was allowed
to stand for 20 minutes partitioning into two
immiscible layers of solvents, then the lower
layer (aqueous phase) was collected in a beaker
and the upper phase (n-hexane phase) was as
well collected in a separate beaker. The process
was repeated two more times with 200 ml of n-
Hexane each and on the third separation process
the n-Hexane phase was clear indicating that
nearly all n-Hexane soluble components has
been extracted. The same process was repeated
using ethyl acetate, a more polar solvent. On the
third separation with 200 ml of ethyl acetate the
ethyl acetate phase was clear indicating that all
ethyl acetate soluble components have been
extracted. The next solvent used was n-Butanol
which was the most polar solvent. Two hundred
mililitre (200 ml) of the solvent was used and the
process described above was repeated. The
fourth separation process with n-Butanol phase
was clear indicating that it contains more
components of the extract. The solvent fractions
were evaporated to dryness and weighed. The
fractions were stored in a refrigerator at 4°c
subject to more analytical investigations.

Phytochemical screening: The extract and
fractions were screened for  bioactive
metabolites- alkaloids, flavonoids, tannins,
saponin, terpenoids, steroids, cardiac glycosides
and fats and oils -based on standard procedure
[14,15].

Test organisms: The organisms used were
clinical isolates  of  Salmonella  typhi,
Pseudomonas aeruginosa, Escherichia coli,
Staphylococcus aureus, Enterococcus faecalis,
Klebsiella spp Proteus mirabilis, Streptococcus
sp. and Bacillus subtilis. The test organisms
were obtained from Adonai Medical Diagnostic
and Research Laboratory centre Nsukka, Enugu
State.

Cup-plate agar diffusion: The antibacterial
activities of Anarcadium occidental root and the
standard drug- levofloxacin- were determined
using the agar-well diffusion method [16]. A 200
mg each of the samples was dissolved in
dimethylsulphoxide (DMSO) and then double-
diluted serially to obtain the following
concentrations; 0.2, 0.1, 0.05, 0.025mg/ml. A 20
ml sterile nutrient agar was aseptically poured
into each sterile Petri dish, then, seeded with a
0.1 ml fresh organism (standardized by adjusting
to 0.5 McFarland Standard) and allowed to set.
Using a sterile cork-borer of 6 mm in diameter,
equidistant wells were made in the agar. Using a
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micrometer pipette, 60 ml each of each dilution of
the extracts and fractions was carefully
introduced into the cup. As a procedural control,
a 0.05 mg/ml of levofloxacin was also introduced
into one of the cups. The plates were allowed to
stand on the bench for 1 h to allow diffusion of
the extracts before incubation at 37°C for 24 h for
the bacterial isolates. The zones of inhibition
were measured to the nearest millimeter (mm)
using a standard transparent meter rule.

Minimum Inhibitory Concentration (MIC): The
MIC of the extract and fractions against the test
micro-organisms were determined using agar
dilution method [17]. Five different dilutions of
each of the extract and fractions in DMSO were
prepared by two-fold dilution. The concentrations
of the agents prepared for the test isolates were
0.00125, 0.0025, 0.00 5, 0.01 and 0.020 mg/ml.
With an automatic micropipette, 1ml each of
these different dilutions (one dilution per plate)
was introduced into individual agar plates
respectively. The molten agar and the diluted
agent were mixed carefully and thoroughly and
allowed to set. With the aid of a sterile wire loop
the standardized test microorganisms were
delivered on the agar surface of the plates
containing different concentrations of the agent.
This was done by streaking (four different strains
of the isolates per plate) on the surface of the set
agar. These inoculated agar plates were
incubated at 37 °C for 24 h. At the end of the
incubations, the MICs were determined as
previously reported [18].

Minimum Bactericidal Concentration (MBC):
After taking the MIC readings, the lines of
streaking on the agar plate with no visible
colonies were streaked again and sub-cultured
on freshly prepared Mueller—Hinton agar. The
culture media were incubated appropriately for
48 h and then observed for growth. After 48 h,
the lowest concentration from which the
microorganisms did not recover and grow when
transferred to the fresh media was recorded as
the minimum bactericidal concentration (MBC)
[19].

Data analysis: Data resulting from the study
were analyzed and evaluated on the basis of
averages and percentage values. Tables were
used for the presentation of results. Statistically,
a descriptive analysis (one way anova) was
performed, and variables were analyzed with the
statistical package for social sciences (SPSS)
version 23.0 for windows. The differences in data
were considered statistically significant at p <
0.05.
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3. RESULTS

The percentage vyield: The methanol extract
gave a good vyield of approximately 75 %.
Butanol had the best fraction yield (8.7 %)
followed by aqueous fraction (6.9 %). The n-
hexane fraction produced the least percentage
yield of about 3.6%.

The qualitative phytochemical screening: The
results of the phytochemical analysis of methanol
extract of Anarcadium occidentale root bark
showed that terpenes, tannins, saponins,
alkaloids, fat and oil, flavonoids and glycosides
were present in copious amount. The ethyl

acetate fraction contained more of the
phytoconstituents compared to the polar
fractions. Importantly, the hexane fraction

showed the presence of terpenoids, and fat and
oil only.

Antibacterial evaluation: For the preliminary
antimicrobial sensitivity test, the results are
shown in Table 3. At 0.2 mg/ml the methanol
extract (MEAO) and all the fractions of A.
occidentale inhibited the growth of almost all the
test bacteria except for few bacteria that showed
high level resistance. The inhibition zone
diameter (1ZD) produced by MEAO against the
sensitive bacteria ranges from 06 + 0.72 to 17+
0.18 mm depending on the species of test
bacteria and the concentrations used whereas
the Klebsiella spp showed resistance against the
agent (IZD of MEAO = 0 mm). Other agents - n-
hexane fraction of A. occidentale (HFAO), ethyl
acetate fraction of A. occidentale (EFAO), n-
butanol fraction of A. occidentale (BFAO) and
agueous fraction of A. occidentale (AFAO) — also
showed concentration dependent activity against
the test bacteria as shown in Table 3.

Minimum inhibitions and minimum
bactericidal concentrations: At 0.05 mg/ml, the
standard drug produced inhibition zone diameter
ranging from 10+ 0.0 to 32+ 0.51mm.
Statistically, there was no significant difference (p
< 0.05) existing among the antibacterial activities
of MEAO, EFAO, BFAO and AFAO. However,
there exists a significant difference (p < 0.05)
between a pair of the following agents: MEAO
and HFAO, EFAO and HFAO, BFAO AND
HFAO, and AFAO and HFAO. The minimum
inhibitory concentration (MICs) and minimum
bactericidal concentration (MBCs) of the agents
against the test bacteria are shown in Tables 4
and 5 respectively. The values of the MIC and
MBC of the agents ranged from 0.0025 to 0.04
mg/ml and 0.005 to 0.08 mg/ml respectively.
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Table 1. The percentage yield of extract and fractions

Samples Mass of powder / MEAO (grams) Yield of extract / fractions (grams) % yield
Pulverized material 500 - -
MEAO - 44.77 74.95
HFAO 20 2.15 3.60
EFAO 20 3.48 5.82
BFAO 20 5.20 8.70
AFAO 20 4.13 6.91

Key: MEAO= methanol extract of A. occidentale, HFAO= n-hexane fraction of A. occidentale, EFAO= ethyl acetate fraction of A. occidentale, BFAO= n-butanol fraction of A. occidentale and
AFAO= aqueous fraction of A. occidentale

Table 2. The qualitative phytochemical constituents of extract and fractions of A. occidentale root

Sample Alkaloids Flavonoids Terpenoids Saponins Tannins Steroids Fats&oils Cardiac
glycosides

MEAO + + + + + - + +

HFAO - - + - - - + -

EFAO + + + + + - + +

BFAO - + - + + - - -

AFAO - + - + + - - -

Key: MEAO= methanol extract of A. occidentale, HFAO= n-hexane fraction of A. occidentale, EFAO= ethyl acetate fraction of A. occidentale, BFAO= n-butanol fraction of A. occidentale and
AFAO= aqueous fraction of A. occidentale. (+ present and - absent)
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Table 3. Inhibition zone diameter (mm) of extract and fraction of A. occidentale against test organisms

Samples C.(mg/ml) S. a. E.f Ps.a P. m S.sp K. spp E.c S.t B.s
MEAO 0.200 14+ 0.76 17+ 0.18 14+ 0.20 13+ 0.06 16+ 0.91 00 10+0.29 15+.69 15+ .44
0.100 13+ 0.06 10+ 0.04 11+ 0.60 12+ 0.11 14+ 0.18 00 08+0.22 13+.67 10+0.36
0.050 10+ 0.66 10+ 0.61 09+ 0.66 08+ 0.44 13+ 0.92 00 08+ .67 09+.29 10+0.42
0.025 09+ 0.46 00 08+ 0.01 06+ 0.09 10+ 0.22 00 06+ .72 00 00+0.12
HFAO 0.200 10+ 0.28 10+ 0.77 00 17+ 0.37 18+ 0.76 00 16+0.66 00 08+0.66
0.100 00+ 0. 00 00 16+ 0.35 15+ 0.33 00 00 00 00
0.050 00+ 0 00 00 00+ 0.00 15+ 0.71 00 00 00 00
0.025 00+ 0. 00 00 00+ 0.00 15+ 0.91 00 00 00 00
EFAO 0.200 15+ 0.82 17+ 0.71 15+ 0.66 18+ 0.96 17+ 0.66 20+66 15+ 0.08 19+.16 19+ 0.39
0.100 14+ 0.76 13+ 0.70 13+ 0.76 15+ 0.62 13+ 0.36 12+.0 14+ 0.06 13+.60 14+ 0.32
0.050 11+ 0.60 10+ 0.29 12+ 0.76 15+ 0.06 10+ 0.38 12+ .0 11+ 0.22 10+.33 13+ 0.03
0.025 09+ 0.36 00+ 0.0 07+ 0.46 14+ 0.77 08+ 0.33 08+ .1 09+ 0.06 10+.39 10+ 0.42
BFAO 0.200 14+ 0.54 15+ 0.20 13+ 0.63 12+ 0.72 14+ 0.03 10+ .0 10+ 0.73 15+.60 16+ 0.34
0.100 14+ 0.60 12+ 0.12 12+ 0.73 11+ 0.63 12+ 0.63 08+ .2 07+ 0.39 13+.54 13+ 0.23
0.050 10+ 0.03 12+ 0.32 07+ 0.33 08+ 0.00 09+ 0.66 08+.0 05+ 0.33 13+.35 10+ 0.06
0.025 00 10+ 0.73 00 07+ 0.67 09+ 0.68 00 00 10+.23 10+ 0.10
AFAO 0.200 14+ 0.66 14+ 0.36 12+ 0.96 10+ 0.56 14+ 0.48 00 12+ 0.66 09+ 0.96 12+ 0.36
0.100 09+ 0.63 09+ 0.68 00 08+ 0.46 09+ 0.77 00 10 08+ 0.36 10+ 0.84
0.050 00+ 0. 07+ 0.33 00 00 08+ 0.36 00 08 00 12+ 0.06
0.025 00 00 00 00 00 00 00 00 07.+ 0.00
LV 0.050 18+ 0.06 24+ 0.00 22+ 0.01 24+ 0.00 32+ 0.01 10+ .0 25+ 0.99 24+ .06 32+ 0.51

Key: C= concentration of agents (mg/ml), MEAO= methanol extract of A. occidentale, HFAO= n-hexane fraction of A. occidentale, EFAO= ethyl acetate fraction of A. occidentale, BFAO= n-butanol
fraction of A. occidentale and AFAO= aqueous fraction of A. occidentale and LV= levofloxacin. Sa, Staphylococcus aureus, Ef, Enterococcus faecalis, Ps. a, Pseudomonas aeruginosa, Pm Proteus
mirabilis. S.spp Streptococcus spp, Ec Escherichia coli, K.spp Klebsiella spp, S.t, Salm typhi, B.s Bacillus subtilis
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Table 4. MIC of the extract and fractions of A. occidentale against test bacteria

MIC of the test sample (mg/ml) against test bacteria

Sa, Ef, Ps. a, Pm. S.spp St K.spp Ec S, B.s
Test sample
MEAO 0.04 0.02 0.04 0.02 0.02 0.02 NA 0.040 0.02 0.02
HFAO NA NA NA 0.01 0.01 NA NA 0.04 NA NA
EFAO 0.01 0.005 0.01 0.005 0.01 0.0025 0.02 0.01 0.0025 0.0025
BFAO 0.02 0.01 0.01 0.01 0.01 0.02 0.02 0.04 0.010 0.01
AFAO 0.02 0.01 0.01 0.04 0.04 NA 0.04 0.04 NA 0.04

Key: MEAO= methanol extract of A. occidentale, HFAO= n-hexane fraction of A. occidentale, EFAO= ethyl acetate fraction of A. occidentale, BFAO= n-butanol fraction of A. occidentale and AFAO=
aqueous fraction of A. occidentale. Sa, Staphylococcus aureus, Ef, Enterococcus faecalis, Ps. a, Pseudomonas aeruginosa, Pm Proteus mirabilis. S.spp Streptococcus spp, Ec Escherichia coli,
K.spp Klebsiella spp, S.t, Salm typhi, B.s Bacillus subtilis. NA = No Activity

Table 5. MBC of the extract and fractions of A. occidentale against test bacteria

MBC of the test sample (mg/ml) against test bacteria

Sa, Ef, Ps. a, Pm. S.spp St K.spp Ec St, B.s
Test sample

MEAO 0.08 0.04 0.04 0.04 0.04 0.04 NA 0.040 0.04 0.04
HFAO NA NA NA 0.02 0.02 NA NA 0.04 NA NA
EFAO 0.02 0.005 0.02 0.005 0.02 0.04 0.02 0.04 0.01 0.01
BFAO 0.04 0.02 0.02 0.01 0.01 0.02 0.02 0.08 0.02 0.02
AFAO 0.04 0.02 0.02 0.08 0.08 NA 0.08 0.08 NA 0.08

Key: MEAO= methanol extract of A. occidentale, HFAO= n-hexane fraction of A. occidentale, EFAO= ethyl acetate fraction of A. occidentale, BFAO= n-butanol fraction of A. occidentale and AFAO=
aqueous fraction of A. occidentale. Sa, Staphylococcus aureus, Ef, Enterococcus faecalis, Ps. a, Pseudomonas aeruginosa, Pm Proteus mirabilis. S.spp Streptococcus spp, Ec Escherichia coli,

K.spp Klebsiella spp, S.t, Salm typhi, B.s Bacillus subtilis.
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4. DISCUSSION

The methanol solvent used produced a very
good vyield of extract, suggesting a better solvent
for the extraction and butanol had the best yield
among the fractions indicating that most of the
phytoconstituents are polar in nature. Findings
from this study, indicated that the methanol
extract and different fractions of root bark of
Anacardium occidentale possesses promising
antibacterial properties and this could be
attributed to the presence of high concentration
of bioactive metabolites such as terpenes,
tannins, saponins, alkaloids, fat and oil,
flavonoids and glycosides. Previous researchers
have analyzed chemical constituents of
medicinal plants and identified tannins,
flavonoids, saponins, alkaloids and terpenoids
which demonstrated reasonable antibacterial
action [20-23]. These classes of compounds
have been frequently found in plants of
Anacardiaceae family [24]. Therefore, they might
be responsible for the observed antibacterial
properties [25]. This was corroborated by low
MIC values obtained for some of the agents. This
reveals that the root possess bioactive
metabolite of therapeutic potentials just like the
leaves and stem bark in agreement with the
results of previous research work [26,27]. This is
also in agreement with previous work that
reported antimicrobial activity of leaves and stem
bark of A. occidentale [28]. Similarly, our
ethylacetate fraction showed high antibacterial
potency against all the bacteria tested, which is
also in agreement with the results of the work
previously reported [29]. Conversely, our test
methanol extract showed promising activity
against all the test bacteria except Klebsiella spp,
which is not in agreement with the results of the
investigations by other researchers [8], where A.
occidentale bark  methanol  extract (60%)
exhibited antimicrobial activity against 13 out of
15 bacterial isolates, obtaining the activity
against Shigella dysenteriae and Klebsiella
pneumoniae. Secondly, Our n-hexane fraction
exhibited good activity against Proteus mirabilis
and Streptococcus spp but did not show good
activity against S. aureus, E. faecalis,, P.
aeruginosa,, Escherichia coli,, Salm typhi, and
Bacillus subtilis. This is not in line with the results
of other works where the n-hexane extracts
from A. occidentale aerial parts showed inhibitory
effects against bacteria (S. aureus, E. faecalis, E.
coli, P. aeruginosa, K. pneumoniae,
and Mycobacterium smegmatis) with MICs
ranging from 62.5 to 250 pg/mL [30]. The MIC
and MBC of the test extract and fractions against
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the test bacteria - Staphylococcus aureus,
Enterococcus faecalis, Pseudomonas
aeruginosa, Proteus mirabilis, Streptococcus

spp, Escherichia coli, Klebsiella spp, Salm typhi,
Bacillus subtilis. Salmonella. spp and Proteus.
mirabils -ranged from 0.0025-0.040 mg/mL and
0.020 — 0.080 mg/mL respectively. There exists a
significant difference (p < 0.05) between the MIC
and MBC values for most of the test bacteria.
This suggests that the agents are both
bacteriostatic and bacteriocidal in nature, but the
latter effect manifests better at increased
concentration. It is important to note that some
authors consider MIC values of 0.250 mg/mL as
strong antibacterial activity [31], whereas others
use a stricter endpoint criteria [32], in which
crude extracts with MIC values less than 0.1
mg/mL can be considered as active and are
worthy for further studies. Taking into account
the different criteria, extract and fractions with a
MIC value < 0.125 mg/mL were considered to be
active in this study. As stated in Table 4, more
than 80% of the extract and fractions were active
against one or more bacteria. This has revealed
a sparkle of hope as the test plant is endowed
with  many different classes of bioactive
compounds that potentially inhibit the growth of
bacterial pathogen, there by cause damage to
the bacterial membrane, suppression of enzymes
and toxins, and inhibition of bacterial biofilm
formation [33]. The results obtained with Gram-
negative species can be partially explained by
the morphological differences observed in
bacteria cell wall. In fact, Gram-negative bacteria
have an extra outer membrane, highly
hydrophobic, that acts as a permeability barrier
to a large number of compounds, mainly of
hydrophilic nature [34]. To the best of our
knowledge, this is the first report on
determination of MIC and MBC values for extract
and fraction of this plant in the study area.
Therefore, the results of this study support the
use of root of the plant in traditional medicine, for
the treatment of infectious diseases and further
gives clue to the possible phytochemical
constituents responsible for the significant
antibacterial effects.

5. CONCLUSION

The extract and different fractions from the root
of Anarcadium Occidentale plant contains phyto-
constituents that may be responsible for the
observed antibacterial activity against the test
bacteria. The study corroborated the folkloric
claims that the plant is used in treating infectious
diseases. As a result, further scientific research
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is required to investigate and substantiate the
bioactive metabolites embedded in the active
fraction with the ultimate goal of isolating the

compound(s)

responsible for its antibacterial

activities.

CONSENT

It is not applicable.

ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

WHO. Traditional and alternative medicine,
Fact Sheet 271. Geneva: World Health
Organization [online]; 2002. [accessed on
December 2022].

Bandeira SO, Gaspar F, Pagula FP.
African ethnobotany and healthcare:
emphasis on mozambique. Pharm Biol
Suppl. 2001;39(1);Suppl 1:70-3.

Aracelli LMD, Torequl I, Antonio LGJ, Joao
JM, Marcus MVO, Marcia FCJIP et al
Pharmacological properties of cashew
(Anacardium occidentale). Afr J
Biotechnol. 2016;15(35):1855-63.

Al-Haj N, Reem A, Al-Shamahy H, Al-
Moyed K, Bahaj SS, Jaber A. Antimicrobial
activity of five Yemeni medicinal plants
against selected human pathogenic
bacteria and fungi. Am J Plant Sci.
2019;10(10):1699-707.

Zampini IC, Cuello AMR. Antimicrobial
activity of selected plant species from the
Argentine puna against sensitive and
multiresistant bacteria. J Ethnopharmacol.
2009;124:499-505.

llodigwe EE, Ndunagu LU, Ajaghaku DL,
Utoh-Nedosa UA. Evaluation of the wound
healing activity of a polyherbal remedy.
Annals Biol Res. 2012;3(11):5393-8.
Tropical Plants Database, Ken Fern.
tropical.the ferns.info. 2022-11-10.
<tropical.theferns.info/viewtropical.php?id=
Anacardium+occidentale>

Akinpelu DA. Antimicrobial activity of
Anacardium occidentale Bark. Fitoterapia.
2001;72(3):286-7.

47

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Chabi SK, Sina H, Adoukonou-Sagbadja
H, Ahoton LE, Roko GO, Saidou A et al.
Antimicrobial activity of
AnacardiumoccidentaleL. Afr J Microbiol
Res. 2014;8(25):2458-67.

Andarwulan N. Polyphenols, carotenoids,
and ascorbic acid in underutilized
medicinal vegetables. J Funct.
2012;4(1):339-47.

Nugroho AE, Malik A, Pramono S. Total
phenolic and flavonoid contents and in
vitro anti-hypertension activity of purified
extract of Indonesian cashew leaves
(Anacardium occidentale L). int. Food Res
J. 20:299-305.

Salehi B, Giiltekin-Ozgiiven M, Kirkin C,
Ozcelik B, Morais-Braga MFB, Carneiro
JNP et al. Antioxidant, antimicrobial, and
anticancer effects of Anacardium Plants:
an ethnopharmacological perspective.
Front Endocrinol. 2020;11:295.

Da Silva DPB. Chemistry, biological
activities and uses of cashew gum. In:
Murthy HN, editor. Gums, resin and
latexes of plant origin. Referernce series in
phytochemistry. cham: Springer; 2022.
Tafinta YN, Okoye H, Batagarawa US,
Hamma II, Abubakar M. Phytochemical
screening and antifungal activities of
cashew (AnacardiumoccidentaleLinn.)
leaves extract on some fungal isolates.
Asian Plant Res Journal. 2020;5(3)
30-7.

Harbone JB. Phytochemical methods: A
guide to modern technique of plant
analysis. 2nd Ed. Chapman and Hall,
London. 1984;1-168.

Adonu C, Gugu T, Onyi P, Onwusoba R,
Ugwueze M, Ugwu M et al. Prevalence
and plasmid profile of fluoroquinolone-
resistant Escherichia coli isolates from
domestic animals in Enugu State, Nigeria.
Int J Trop Med. 2018b;13(4-6):29-34.
Adonu CC, Esimone CO, Attama AA,
Ugwueze MC. In vitro Evaluation of
antibacterial activity of extracts from
Cassytha filiformis linn against urogenital
clinical gram-negative bacteria. Int J
Pharm Biol Sci. 2013;3(2):99-107.
Esimone CO, Adikwu MU, Uzuegbu DB,
Udeogaranya PO. The effect of
ethylenediaminetetraacetic aid on the
antimicrobial properties of benzoic acid
and cetrimide. J Pharm Res Dev. 1999;
4(1):1-8.

Cheesbrough M. District Laboratory
Practice in Tropical Countries (2) Press



20.

21.

22.

23.

24,

25,

26.

Chekwube et al.; J. Adv. Med. Pharm. Sci., vol. 25, no. 3, pp. 39-48, 2023; Article no.JAMPS.99546

Syndicates of the  University  of
(Cambridge) U .K. 2002;243-244.

Coppo E, Marchese A. Antibacterial
activity of polyphenols. Curr Pharm
Biotechnol. 2014;15(4):380-90.

Huang YH, Huang CC, Chen CC, Yang KJ,
Huang CY. Inhibition of Staphylococcus
aureus Pri A helicase by flavonol
kaempferol. Protein J. 2015;34(3):169-72.
Knezevic P, Aleksic V, Simin N, Svircev E,
Petrovic A, Mimica-Dukic N. Antimicrobial
activity of Eucalyptus camaldulensis
essential oils and their interactions with
conventional antimicrobial agents against
multi-drug resistant Acinetobacter
baumannii J. J Ethnopharmacol. 2016;178:
125-36.

Valli M, Pivatto M, Danuello A, Castro-
Gamboa I, Silva DHS, Cavalheiro AJ et al.
Tropical biodiversity: has it been a
potential source of secondary metabolites
useful for medicinal chemistry?. Quim
Nova. 2012;35(11):2278-87.

Kubo I, Nihei K, Tsujimoto K. Antibacterial
action of anacardic acids against
methicillin resistant Staphylococcus aureus
(MRSA). J Agric Food Chem. 2003;51(26):
7624-8.

Cazarolli LH, Zanatta L, Alberton EH,
Figueiredo MS, Folador P, Damazio RG et
al. Flavonoids: prospective drug
candidates. Mini Rev Med Chem. 2008;
8(13):1429-40.

Ajileye OO, Obuotor EM, Akinkunmi EO,
Aderogba MA. Isolation and
characterization of antioxidant and
antimicrobial compounds from Anacardium
occidentale L. (Anacardiaceae) leaf
extract. J King Saud Univ Sci. 2015;27(3):
244-52.

27.

28.

29.

30.

31.

32.

33.

34.

Salehi B, Giiltekin-Ozgiiven M, Kirkin C,
Ozgelik B, Morais-Braga MFB,
Carneiro JNP et al. Anacardium Plants:
Chemical, Nutritional Composition
and Biotechnological Applications.
Biomolecules. 2019;9(9):9(9):465.
Castelo-Branco DSCM, Riello GB, Caldas
Vasconcelos D, MeloGuedes GM,
Bandeira TJ. Farnesol increases the
susceptibility of Burkholderia pseudomallei
biofilm to antimicrobials used to treat
melioidosis. J. Appl Microbiol. 2015;120(3):
600-6.

Dos Santos GHF, Amaral A, Da Silva EB.
Antibacterial activity of irradiated extracts
of Anacardium occidentale L. on
multiresistant strains of Staphylococcus
aureus. Appl Radiat Isot. 2018;140:327-
32.

Madureira AM, Ramalhete C, Mulhovo S,
Duarte A, Ferreira MJ. Antibacterial activity
of some African medicinal plants used
traditionally against infectious diseases.
Pharm Biol. 2012;50(4):481-9.

Talib WH, Mahasneh AM. Antimicrobial,
cytotoxicity and phytochemical screening
of Jordanian plants used in traditional
medicine. Molecules. 2010;15(3):1811-24.
Cos P, Vlietinck AJ, Berghe DV, Maes L.
Anti-infective potential of natural products:
how to develop a stronger in vitro ‘proof-of-
concept’. J Ethnopharmacol. 2006;106(3):
290-302.

Davies J, Davies D. Origins and evolution
of antibiotic resistance. Microbiol Mol Biol
Rev. 2010;74(3):417-33.

Stavri M, Piddock LJ, Gibbons S. Bacterial
efflux pump inhibitors from natural sources.
J Antimicrob Chemother. 2007;59(6):
1247-60.

© 2023 Chekwube et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/99546

48


http://creativecommons.org/licenses/by/4.0

