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Abstract: Oral and written reports from time immemorial
revealed that humans have used various plants and plant parts
as efficient medicine to treat various ailments. Qualitative phyto-
chemical screening was carried out on extracts of Clerodendrum
volubile leaves using ethanol, hot water and cold water as
solvents for extraction. The antimicrobial activity of the plant
extract was tested against selected human pathogens and was
evaluated by agar well diffusion method. Ethanol extracts exhibit
higher  solubility for more active antimicrobial and
phytochemical constituents, consequently displaying the highest
antimicrobial activity followed by hot water and least in cold
water. The result of this research also established the
distribution of various phytochemical constituents in the extracts
of Clerodendrum volubile leaves and demonstrates the clinical
efficacy of Clerodendrum volubile leaves against the tested
pathogens.

Keywords: Clerodendrum volubile leaves, antimicrobial activity,
phytochemical constituents, extracts.

I. INTRODUCTION

lants over the years have been constantly used for

medicinal purposes, and have been used as food and raw
materials for making cloth (Ryszard, 1998). According to The
World Health Organization (2002), more than 80% of the
worldwide population relies on the use of traditional medicine
to cure several diseases and over 50% of contemporary drugs
are derived from medicinal plants. It has also been estimated
that only 17% of approximately 250,000 medicinal plants
species found in every area of the world have been
scientifically studied and examined for their medicinal
properties and the biological and chemical diversity of these
plants could serve as an important sources of new
pharmaceuticals (Mamedov, 2012). Medicinal plant-based
antimicrobials for the treatment of UTIs are a vast source of
potential medications, such as the Asteraceae family, which
comprises nearly 1,600 genera and 23,000 species (Chiavari-
Frederico et.al. 2020; Bessada et.al, 2015)

One of the paramount interests of scientists, who are
searching for new drugs with an aim of obtaining greater
effective treatment for several diseases, has been screening of
plant extracts (Farnsworth, 1988). It has been established that
one of the essential requirements in discovery and

development of effective pharmaceutical agents involves
screening of medicinal sources including plants and other
natural products for bioactive components that will yield
desirable therapeutic efficacy against diseases plighting
human generation for decades (Surendra et.al., 2016). This is
necessary because there is a continuous and urgent need to
discover new anti-oxidant, anti-tumor, anti-inflammatory and
antimicrobial compounds with diverse chemical structures and
novel mechanisms of action due to an alarming rise in the
incidence of new and re-emerging infectious diseases and
development of resistance to the drugs in current clinical use.
Actually, most of the known drugs were originally obtained
from plants. Importantly, an inverse correlation has been
reported between occurrence of some diseases (such as
cardiovascular, neurodegenerative diseases, etc.) and the
consumption of medicinal plants, vegetables and spices. The
active ingredients in plants are the phyto-chemicals; primary
or secondary metabolites which possess pharmacological
attributes and can alter human physiological processes (Zaria,
2020). Primary metabolites include carbohydrates, proteins
and lipids which are essential directly for plant growth and
metabolism while secondary metabolites include sterol,
flavonoids, alkaloid, phenol, terpene, tannins, essential oil and
lignin which not required for metabolic activity. The
secondary metabolites are products of primary metabolism.
The beneficial effects of Phyto-constituents found in
medicinal plants cannot be over-emphasized (Rotimi et.al.,
2019)

Medicinal plants are known to possess bioactive compounds
having biological activities which can provide therapeutic
effects in man. Perhaps, this also contribute to the reason why
about 80% population of the people in developing countries,
including Nigeria, still depend on crude herbal remedies in
management of ailments such as fever, inflammation,
diabetes, cardiovascular diseases and cancer. To the local
traditional healers, herbs, medicinal plants and spices remain
the principal sources in supply of therapeutic agents including
antioxidant compounds. Often, concoctions made via the use
of herbs are used for prevention of numerous diseases that are
common among the people living in rural areas of developing
nations. Therefore, it is paramount to screen medicinal plant
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extracts for their active ingredients and phyto-constituents
with desirable pharmacological effects and subsequently
purify them as a preliminary step towards achieving drugs
which may be useful in curing some of the dreaded diseases of
mankind.

Nature has blessed us with arsenal of plants with medicinal
abilities, among the plants that have health benefits are
Clerodendrum volubile. The plants belong to the family
Lamiaceae (Verbenaceae), (Erukainure et al.,2010). Despite
the fact that the genus Clerodendrum has gained attention of
researchers for ample in vitro and in vivo studies, only few
researchers have worked on isolation and identification of
various chemical components and biological activities of the
genus (Pallab et al., 2014) Clerodendrum volubile is an
important species out of about 580 identified species found
within the genus. This species is popularly known in
South-South Nigeria due to its medicinal and food values. It is
one of the leafy vegetables commonly consumed by the
people. The plant is called marugbo, eweta, dagba and
Obenetete by the Ikale people in Ondo state and Urhobo and
Itsekiri tribes in Niger-Delta of Nigeria respectively. Due to
its efficacy in management and treatment of numerous
ailments, the leaves of Clerodendrum volubile have been
referred to as “magic leaf.”(Ochuko et al., 2014) Several
medicinal claims attributed to this plant include anti-
inflammatory, anti-oxidant properties as well as its application
in the treatment of arthritis, oedema, dropsy, swellings, gout
and rheumatism. It is also used as pain-killers. (Fred-Jaiyesimi
etal., 2012).

Il. MATERIALS AND METHOD
Study Location

The Clenrodendrum volubile plants used for this study were
obtained from Okitipupa a town in Ondo state, then the leaves
were removed from the stalk and then spread and allowed to
dry at room temperature for 21 days, after which they were
grinded with electric blender into a powder and bottled in a
sterile container before it was taken to the laboratory for
analysis. Some of the Clenrodendrum volubile plant leaves
were removed from the stalk of the plant and taken to the
laboratory for analysis. All analysis was carried out in Ondo
State University of Science and Technology (OSUSTECH)
Laboratory Okitipupa.

Preparation of Plant Extracts
Sample 1

The leaves were removed from their stalks, thoroughly
washed with tap water and rinsed with distilled water to
remove sand and other impurities. The leaves were air-dried
for twenty one (21) days. The dried leaves were subsequently
ground into fine powder by using a commercial blender. The
powdered samples were stored in a bottled before they were
used. The plant materials (10g) were extracted with 100ml of
ethanol, 100ml of ordinary distilled water and 100ml of 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. This same
process was repeated using the following weight of plant
materials (20g, 30g, 40g, 509, 60g) with each plant material
being extracted with the same volume and concentration of
ethanol, ordinary distilled water, and hot distilled water. The
mixtures were homogenized and kept for 48hrs at room
temperature. Each labeled mixture was then filtered using a
sterile whattman filter paper after which the extract was
obtained, to get a clearer extract.

Sample 2

Fresh leaves were removed from their stalks, thoroughly
washed with tap water and rinsed with distilled water to
remove sand and other impurities. The leaves were weighed
for each concentration and then macerated before plant extract
was prepared from the macerated leaves with 100ml of
ethanol, 100ml of ordinary distilled water and 100ml of 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 48hrs at room temperature.
Each labeled mixture was then filtered using a sterile muslin
bag after which the extract was obtained, to get a clearer
extract. This same process was repeated using the following
weight of plant materials (20g, 30g, 40g, 50g, 60g) with each
plant material being extracted with the same volume and
concentration of ethanol, ordinary distilled water, and hot
distilled water.

Antimicrobial Assay Of Plant Extract Against Selected
Pathogen

The different concentration of plant extract obtained from
samplel and sample2 was used after 48 hours and 18plates of
prepared agar containing 24hours growth of the test organism
was used, The organisms were taken after 24 hours and
dissolve in saline water and compared against 0.5 macfarland
standard before swab-stick was dipped into the solution and
used to streak the surface of the prepared plates. 6plates for
each plant extract of different concentration. Holes were bored
into the prepared plates with a cork borer and the different
concentration of plant extracts was dropped into the wells and
then allowed to diffuse into the wells for 15minutes before the
plates were incubated at 37°C for 24hrs. The plates were
examined for zones of inhibition, which indicate the degree of
susceptibility of the test organism. The antimicrobial activity
of the various concentration of plant extract were measured
with a metre rule and the result were recorded.
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I1l. RESULTS

TABLE1: Phytochemical Screening Analysis of Clenrodendrum volubile
leaves

PHYTOCHEMICAL | ETHANOL | HOTWATER | COLDWATER
COMPONENT EXTRACT EXTRACT EXTRACT
SAPONIN +ve +ve +ve
PHENOL +ve +ve +ve
FLAVONOIDS +ve +ve +ve
GLYCOSIDE +ve -ve +ve
TRITERPENES +ve e e
AND STEROID
PROTEIN AND -ve e e
AMINO ACID
Keyword

+ve | PRESENT
-ve | ABSENT

TEST ORGANISM: salmonella enteritidis ATCC 1307

TABLE 2: Result of Salmonella enteritidis ATCC 1307 susceptibility to
different concentration of extract

TEST ORGANISM: Escherichia coli

TABLE 4: Result of Escherichia coli susceptibility to different concentration

of extract

PLANT M :T'?R'\:L_S CONCENTRATION WITH ZONES

EXTRACTS OF INHIBITION (mm)

USED
10 | 19| 10° | 10* | 10° | 10°
fresh leaves 11° | 117 | 13° | 14° | 13° | 15°
ETHANOL

Dry leaves 112 | 12* | 13° | 13" | 18° | 20°
HOT fresh leaves 8 | 8 | 10° | 11™ | 12° | 12°
WATER Dry leaves g | o | 10° | 10° | 11° | 11°
COLD fresh leaves 9| 9| 10" | 10° | 11°
WATER Dry leaves 7| 8 | & | 10° | 10° | 11°

PLANT M:T'EAFL\:/T_\LS CONCENTRATION WITH ZONES
EXTRACTS OF INHIBITION (mm)
USED
100 |9 100 | 19 | 105 | 10®
fresh leaves 117 | 13° | 14° | 14° | 13° | 13°
ETHANOL

Dry leaves 128 | 13° | 14° | 14° | 12° | 12°

HOT fresh leaves | 10° | 10° | 14° | 14° | 11" | 12°

WATER Dry leaves 10° | 10* | 11° | 11° | 11° | 12°
coLD fresh leaves 9 | 10° | 10° | 12° | 12° | 13°
WATER

Dry leaves 8 | 10° | 11° | 12° | 12° | 12°

&b ¢ Means with different superscripts in a row are significantly different
(P<0.05).

TEST ORGANISM: shigella flexnerium ATCC 120222

TABLE 3: Result of shigella flexnerium ATCC120222 susceptibility to
different concentration of extract

PLANT M :TL;R'\:ZLS CONCENTRATION WITH ZONES
EXTRACTS USED OF INHIBITION (mm)

10 | 10?2 | 10° | 10* | 10° | 10°

ETHANGL fresh leaves 10° | 12° | 13% | 13%™ | 12° | 20°
Dry leaves 7 8 | 10° | 12° | 12° | 10°

HOT fresh leaves 7 8? 8 10° | 11° | 13°
WATER Dry leaves 7| 7 | 11° | 14° | 20° | 10°
CoLD fresh leaves 10° | 10° | 10* | 11° | 12° | 12°
WATER Dry leaves 10° | 12% | 12% | 14° | 11° | 11

&b ¢ Means with different superscripts in a row are significantly different
(P<0.05).

ab.¢ Means with different superscripts in a row are significantly different
(P<0.05).

IV. DISCUSSION

Medicinal plants are widely used in African communities to
treat different types of bacterial diseases (Sofowora,
1993). Phytochemical screening of the plant extracts revealed
the presence of one or more of the following phytochemical
components; saponin, phenols, flavonoids, glycosides,
triterpenes and steroids, proteins and amino acid.
Clerodendrum commonly used by indigenes in south western
communities of Nigeria to treat different sicknesses. The
presence of some phytochemicals in the plant extracts studied
is a function of their antimicrobial activities against the test
pathogen as they play important roles in bioactivity of
medicinal plants. The leaf part of the plant was chosen
for the research because reports have claimed that biologically
active components in medicinal plants are usually
concentrated in their leaves. (Francisco et.al.,
2019)

All of the phytochemical components are present in the
ethanol extract except proteins and amino acid, this might be
responsible for its extract being the most active and potent
against the tested pathogens. Glycosides was not observed in
hot water extract and triterpenes and steroids are not present
in cold water extracts, this might be the reason why cold water
extracts are the least active of the three extracts because
terpenoids (triterpenes) have antimicrobial and anti-diarrhoeal
properties which helps in membrane disruption and it also
Inhibits release of autocoids and prostaglandins. Bioactive
compounds found in clenrodendrum volubile are known to
play a vital role in promoting health, their presence imply they
could be utilized to improve health. Saponins are anti-
diarrhoeal, anticancer, anthelmintic, they Inhibit histamine
release in-vitro and Possesses membrane permeability
properties which leads to disintegration of teqguments. Steroids
are anti-diarrhoeal and they enhance intestinal absorption of
Na*and water.
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The antibacterial activity of Clerodendrum volubile was
ascertained when used against Salmonella enteritidis, Shigella
flexnerium and Escherichia coli. Clerodendrum volubile
exhibited diverse antimicrobial activity at varied
concentrations. The zones of inhibition produced by these
extract against the pathogenic bacteria is shown in table 2,3
and 4 respectively. The ethanol extract was most active
against all the tested pathogens when compared with other
extracts used. Highest zone of inhibition (20mm) was
produced by ethanol extract of against Escherichia coli and
Shigella flexnerium. 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; Chang et.al., 2018). However, the average zones of
inhibitions observed against these pathogens ranged from (8
to 13mm) for Salmonella enteritidis ATCC 1307, from (7 to
20mm) for Shigella flexnerium ATCC120222, from (7 to
20mm) for Escherichia coli. Although, the low values
recorded for the plant extracts may be attributed to the fact
that the extracts being in crude form, contain very small
amounts of bioactive compounds. At the same time, several
workers have reported bioactivity of crude extracts of
medicinal plants within such range of diameter of zone of
inhibitions (Olukoya et al., 1993; llori et al., 1996; Ogbeche
et al.,1997; Akinyemi et al.,2005). Our present study
conformed to these previous findings.

The values of the different zones of inhibition that differs
significantly (P<0.05) are represented by different subscript.
The zones of inhibition increases across the row but decreases
at some point in the rows for salmonella and shigella as
shown in table 2 and 3. The pathogens are generally
susceptible as the concentration increases. Cold water
generally has the lowest zones of inhibition; it might be
because it was not able to dissolve organic components
present in the plant leaves readily.

In table 2, Ethanol extract of fresh leaves exerts slightly
higher activity than both hot water and cold water extract of
fresh leaves, zones of inhibition also increase across the
column. As concentration increases, the zones of inhibition
increases until it reaches 10 concentration (14mm) which is
the highest zone of inhibition, the zones of inhibition then
decrease to (13mm) which might indicate the minimum
inhibitory concentration is 10 concentration. Zones of
inhibition of ethanol extract of dry leaves also increases across
the column with the highest at (14mm) and later decreases as
that of fresh leaves. Ethanol extract of fresh leaves exert more
susceptibility on Salmonella enteritidis ATCC 1307 across the
column but they have the same highest zone of inhibition.
Across the row ethanol, hot water and cold water extract are
significantly different from each other. This is in agreement
with the results of Dieu-Hien et.al., 2019, Otang, 2016 that
got a higher extraction yield in methanolic extract, distilled
water extract, and ethanolic extract compared to chloroform,
dichloromethane, and acetone extracts respectively, indicating
that the extraction efficiency favors the highly polar solvents.

For hot water fresh leaves extract, the highest zone of
inhibition is the 10 concentration (14mm) and the zone of
inhibition increases along the column before it started
decreasing to (12mm) for 10® concentration which might be
because the MIC is 10™ concentration. Zones of inhibition for
hot water dry leaves extract increases along the column with
the highest concentration (10°) producing the largest zone of
inhibition (12mm), the varied concentration producing
different zones of inhibition are significantly different from
each other which shows the degree of susceptibility of the test
pathogens. Cold water extract produces the lowest zone of
inhibition (9mm) in table 2, and as the concentration
increases, the zone of inhibition also increases, with the
highest concentration (10°) having the highest zone of
inhibition (13mm) for fresh leaves and (12mm) for dry leaves.
Cold water fresh leaves extract exerts more susceptibility and
produces more zones of inhibition than cold water dry leaves
extract on Salmonella enteritidis ATCC 1307.

For table 3, ethanol extract of fresh leaves produces zones of
inhibition which increases with the concentration, at 10 and
10™ concentration, zones of inhibition are the same (13mm)
which indicates that they are not significantly different from
each other, the 10° concentration produces the highest zone of
inhibition (20mm) which shows the effect of concentration on
the tested pathogens, ethanol extract of fresh leaves produces
more susceptibility (20mm) than that of the dry leaves
(22mm) which might be because fresh leaves are more
bioavailable than the dry leaves when ethanol is used as
extracting agent. Hot water dry leaves extract have the highest
zone of inhibition (20mm) which increases across the column
and later decreases for the 10°® concentration which might be
because the minimum inhibitory concentration is the 107
concentration while the highest zone of inhibition for hot
water fresh leaves extract also increases along the column
with the highest zone of inhibition (13mm) produced by the
highest concentration (10° concentration), for table 3, hot
water has the lowest zone of inhibition (7mm) which might be
because the bioactive components are destroyed by the hot
water. For cold water fresh leaves extract, zones of inhibition
increases across the column with the highest zone of
inhibition (14mm) produced by dry leaves which might
indicate that it is more bio-available than fresh leaves extract.
Across the row, dry leaves extract of cold water exerts more
susceptibility than fresh leaves when used against Shigella
flexnerium ATCC 12222.For 102 and 10concentration with
the same zone of inhibition (12mm) indicates that they are not
significantly different from each other.

For table 4, ethanol extract of both fresh and dry leaves
produces zones of inhibition which increases across the
column as the concentration increases, dry leaves extract
produces the highest zones of inhibition (20mm). Ethanol
extract in table 4, exerts more activity than hot water and cold
water, zones of inhibition produced by ethanol is significantly
different from those of hot water and cold water. The highest
zone of inhibition (12mm) is produced by the highest
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concentration for hot water, cold water produces the lowest
zones of inhibition (7mm), both cold water and hot water
produces zones of inhibition that increases across the column
with increase in concentration.

V. CONCLUSION

Several hundreds of plant extracts and herbs have been tested
for in vitro antibacterial activity with few controlled clinical
trials published. The clinical efficacy of herbal medicines are
being demonstrated beyond doubt. This area seems to merit
further study through rigorous clinical trials.
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