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Abstract

The study investigated and compared the antimicrobial potency of aqueous (cold and hot) and
ethanolic extracts of six plant parts used as herbal mixture against clinical isolate of Salmonella
typhi in Okitipupa town. Extracts from six plant parts used as herbal mixture were tested for
antibacterial activity against Salmonella typhi isolated from patients suffering from typhoid
fever. The antibacterial activities of each of the extracts (ethanolic, cold and hot waters) were
determined using agar diffusion method and the activities produced zone of inhibition ranging
from 20mm-34mm. Ethanolic extract was found to be more potent being capable of exerting
significant inhibitory activity on the test organism investigated with an inhibition zone of 34mm
followed by the cold-water extract (28mm) while hot water extract gave the least (20mm). The
phytochemical analysis showed the presence of saponins, tannins, flavonoids, phenols,
glucosinolates and triterpenes in the extracts but total absence of proteins. The study confirms
the medicinal value of herbal mixtures and justifies the claim of its local use in health remedies
for typhoid fever caused by Salmonella typhi. There is the need therefore to develop effective
combination of antimicrobial agents in purified form from higher plants and their parts for
clinical trials.
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INTRODUCTION especially among rural dwellers that constitutes
Herbal medicine, also called phytomedicine or  about 70% of the population (Esimone et al.,
botanical medicines refers to the use of any 2007). In Nigeria, there appears to be an
plant’s part: seeds, roots, leaves, barks, overwhelming increase in the public awareness
flowers, fruits etc. for medicinal purposes of the usage of herbal medicinal products in the
(Chaing et.al 1994). Herbal medicinal products treatment and/or prevention of diseases.

(HMPs) are becoming increasingly popular  This may not be unconnected with the active
(Briskin, 2000). Medicine, in several developing mass media advertisement embarked upon by
countries, using local traditions and belief, is  the producers and marketers of the herbal
still mainstay of healthcare (WHO, 2002; medicinal products who have taken the
Willcox and Bodeker2004). Plants with advantage of the relatively high cost of the
medicinal properties have been wused for  conventional pharmaceutical dosage forms,

centuries in the traditional system of medicines inaccessibility of the orthodox medical services
by humans for the treatment of diseases where to a vast majority of people particularly in the
they are considered to be effective and non- rural areas and the reservations by the public

toxic (WHO, 2013). They have a vast potential due to prevalence of fake, substandard or
but are only partly explored by modern counterfeit drugs in the market. These have
methods (Mulugeta et al., 2021, Okunlola et.al, placed the herbal medicinal products as a ready
2007). An estimated 80% of the world alternative to conventional dosage forms in the
population still depends on traditional herbal treatment of diseases. With this increased
medicines for their health security (Reddy et. usage, the safety, efficacy and quality of these
al., 2021; WHO, 2002). In most African medicines have been an important concern for
countries, herbal medicine is recognized as an health authorities and health professionals
important component of health care system (Adeleye, et al., 2005).
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Herbal preparations are often perceived as
being natural and therefore safe, but they are
not free from adverse effects which may be due
to factors such as adulteration, substitution,
mis-identification, lack of standardization,
incorrect preparations and contamination with
pathogenic bacteria that present serious health
hazards (Arias et al., 1999). Although the World
Health Organization advocated for the
integration of herbal medicinal products into
the primary health care system of developing
countries (WHO, 2013) safety issues related to
herbal drugs continue to be ignored by the
herbalist whose methods of concocting herbal
preparations for the public are usually
unhygienic with the attendant microbiological
hazards (Esimone et al., 2007). Accordingly,
gross microbial contaminations of herbal
medicinal products commonly consumed in
Nigeria have been severally demonstrated
(Onawunmi and Lamikanra, 1987; Esimone et
al., 2007). On one hand, such grossly
contaminated herbal medicinal products may
serve as potential sources of transmission of
pathogenic organisms from products to
consumers. Alternatively, it may result to
product spoilage (Awosika et al., 1993).

MATERIALS AND METHODS

Sample Collection

All the different plant ingredients for the
preparation of herbal mixture for typhoid fever
were obtained from a herb seller in Okelloro
street in Okitipupa town, Ondo state (Table 3).
The ingredients were collected in a sterile
container and taken to the laboratory for
analysis.All analysis was carried out at Olusegun
Agagu University of Science and Technology
(OAUSTECH) Laboratory Okitipupa.

Preparation and Extraction of Plant
Ingredients

The collected ingredients were prepared by
first breaking the backs into smaller pieces
using a sterile mortar and pestle and milling
the leaves using an electric blender. The plant
materials were extracted with 300ml of 80%
ethanol, ordinary distilled water and hot
distilled water in which each was measured
using a measuring cylinder and poured into
sterile containers with proper labeling
according to the names of the solvents. The
mixtures were homogenized and kept for 24hrs
at room temperature.

Each labeled mixture was then filtered using a
sterile muslin bag after which the extract was
obtained, the filtrate was further spinned in a
centrifuge to obtain a clearer extract, hence it
was kept in the refrigerator.
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Phytochemical Screening

The extracts with different solvents were
screened for the presence of some
phytochemical compounds as described by
Harborne (1998).

Media Preparation

MacConkey agar (49.53g) powder was
suspended in 1000 ml purified/distilled water
and then boiled to dissolve the medium
completely. The mixture was then Sterilized by
autoclaving at 15 lbs pressure (121°C) for 15
minutes and cooled to 45-50°C before pouring
into Petri plates.

Culturing of Test Organism (Salmonella Typhi)
Blood samples positively tested for typhoid
fever was collected from State Specialist
Hospital Ondo, in an anticoagulant bottle and
brought to the laboratory. A loopful of the
sample was streaked onto the surface of
prepared MacConkey agar plates. The plates
were incubated at 37°C for 24hrs. The media
plates were then examined for growth. Pure
cultures were obtained by sub-culturing from a
typical and well isolated colony on MacConkey
agar. ldentification of Salmonella typhi was
done by gram staining technique and
biochemical tests. A distinct colony was further
picked from the plate and inoculated on a
slant, incubated at 37°C for 24hrs, kept in the
refrigerator for further research purposes.
Susceptibility of Bacteria to Plant Extracts
Susceptibility of the test isolate to the plant
extracts was determined using agar well
diffusion method described by Mbata and Saikia
(2005). 2ml of overnight broth culture of
salmonella typhi was taken and aseptically
transferred into labeled sterile petri dishes.
Then 15ml of molten sterile nutrient agar was
poured into the seeded petri dishes and swirled
to distribute the medium homogenously. After
solidification, holes were made aseptically with
a sterile cork borer and 0.1ml of each the
extracts was introduced into the wells. The
agents were allowed to diffuse into the medium
and then incubated at 37°C for 24hrs. One well
containing water served as control in each
plate. The plates were examined for zones of
inhibition, which indicate the degree of
susceptibility of the test organism which was
measured with a meter rule and compared with
the control well (containing water).

RESULTS AND DISCUSSION

Table 1 showed the plants and plant parts used
in the preparation of the herbal mixture for this
work. They are used in consortium to prepare
the mixture.
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Table 1: Medicinal Plants and Parts used in trials for the Treatment of Typhoid Fever In

Okitipupa Town, Ondo State, Nigeria

Botanical names Family English names Local names Plant part used

Carica papaya Caricaceae Pawpaw Ibepe Leaves

Cymbopogon citrates Poaceae Lemon grass Ewe tea Leaves

Enantia polycarpa Annonaceae Osomolupa Bark

Azadirachta indica Meliaceae Neem Dongoyaro Leaves

Rauvolfia vomitoria Apocynaceae Swizzle stick Asofeyeje Leaves

Mangifera indica Anarcardiaceae = Mango Mangoro Matured bark and leaves

Phytochemical screening of the plant extracts
revealed the presence of one or more of the
following phytochemical components; tannin,
saponin, phenols, flavonoids, glucosinolates,
triterpenes and proteins as shown in Table 2.
Ethanol, cold water and hot water extracts are

are used for the treatment of gastrointestinal
disorders such as diarrhea and dysentery, hence
serves as remedy for typhoid fever. Saponin,
which is responsible for numerous
pharmacological properties (Estrada et al.,
2012) was also tested positive in cold and

all rich in phenols, tannins and glucosinolates ethanol extracts of the plant materials
but shows total absence of protein and amino examined.
acids. The presence of some phytochemicals in Alkaloid that has been associated with

the plant extracts understudied is a function of
their antimicrobial activities against the test
pathogen as they play important roles in
bioactivity of medicinal plants (Estrada et al.,
2012). Phytochemicals exert antimicrobial
activity through different mechanisms; tannins
for example, act by iron deprivation, hydrogen
binding or specific interactions with vital
proteins such as enzymes in microbial cells
(Akinpelu et al., 2008). Herbs that have tannins
as their component are astringent in nature and

medicinal uses for centuries was found present
in ethanol extract and absent in cold and hot
extract of the plant materials. One of the most
common biological properties of alkaloids is
their toxicity against cells of foreign organisms
(Akinpelu et al., 2008). Similarly,
glucosinolates which was present in all the
extracts of the plant materials used in this
study, possess great inhibitory properties
hence, the antimicrobial activity observed
against the test pathogen.

Table 2: Result of Phytochemical Screening of the Higher Plants Used in the Research.

Phytochemical components

Cold water extract

Hot water extract Ethanol extract

Saponins +
Phenols

Tannins

Flavonoids
Glucosinolates
Triterpenes and steroids

Protein and amino acids

+

+ +

+ o+ + o+ o+ o+

Key: + = Present- = Absent

Both aqueous and ethanolic extracts of the plant materials showed antimicrobial activity on the
test inoculum as shown on Table 3. The sensitivity of the test organism to cold water, hot water
and ethanolic extract of the plant materials were evaluated using the cup plate method. The
highest susceptibility was recorded with the ethanolic extract with a zone of inhibition of (34mm)
followed by the cold water extract (28mm), it was least susceptible to hot water extract (20mm).

Table 3: Susceptibility of Test Organism to Plant Extracts at Different Concentrations

Plant extracts Zone of inhibition (mm) 1% 2% 3% 4% 5%
Cold water extract 28 152 20° 22° 25b¢ 28¢
Hot water extract 20 102 122 15% 18P 20°

Ethanol extract 34 202 228 24P 28° 34

Control (distilled water) No inhibition 0 0 0 0 0

abc

~~~~~ Means on the same row with different superscripts are significantly different (P < 0.05).
Values are means of three replicate determinations.
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The study shows that all the plant extracts
possess antimicrobial properties, with greater
antimicrobial efficacy when used on Salmonella
Typhi the causative agent of typhoid fever. It
was clear from this study that solvent
extraction affected the degree of antibacterial
activity of the extracts this is in agreement
with the work of Odikamnoro et al., (2015).
There was progressive increase in zone of
clearance as the concentration increases with
the ethanolic extract having the highest zone of
clearance at 5% (34mm) while the lowest at 1%
was that of the hot water extract (10mm). This
could be due to the destructive effect of the
hot water on some active components of the
plants used. The ethanolic extract have the
largest zone of clearance of the three because
it is an organic solvent and will dissolve organic
compounds better, hence the active component
required for antimicrobial activity are better
dissolved by ethanol than the cold water. The
values of the zone of clearance differ
significantly across the rows for all the extracts
(P<0.05) because as the concentrations
increase across the rows, active ingredients
that serves as antimicrobial agents also
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