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The antibacterial effect of the leaf, bark and leaf and bark combined of Alstonia boonei on bacterial
pathogens, Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Streptococcus
pneumonia, Proteus mirabilis, Klebsiella pneumonia, Shigella dysenteriae and Salmonella typhimurium
was determined using agar diffusion technique to investigate their efficacy as anti-bacterial agent. The
phytochemical components of the leaf and bark were studied. The phytochemical screening of the
ethanolic leaf extract indicated the presence of tannins, phlobatannins, alkaloids, and cardiac
glycosides, reducing sugar, saponins, anthraquinones and steroids, while the bark contains alkaloids,
flavonoids, saponins, phlobatannins, anthraquinones, steroids and reducing sugars. The extracts
showed varying inhibitory effect against P. aeruginosa and K. pneumonia. S. typhimurium (13£0.27 mm
at 100 mg/ml for the leaf extract) being the most susceptible at all concentrations, 12+0.21 and 12+0.62
mm at concentrations 100 and 50 mg/ml respectively for bark extract and similarly for the leaf + bark
extract. The result of the study suggests that the extracts of the different component parts of the plant

can be used for the treatment of infections caused by the test organisms.
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INTRODUCTION

Medicinal plants are natural products which provide
numerous essential services in the ecosystem (Firenzuoli
and Gori, 2007). It is also taken internally or used to bath
as a remedy for dizziness, and given after childbirth to aid
the delivery of the placenta (Orwa et al., 2009). The
leaves, pulped to a mash, are applied topically to reduce

oedema, and leaf sap is used to cleanse sores (Orwa et
al., 2009).

Various ethnopharmacological studies that have been
carried out on this plant products which showed that the
extracts possess antimalarial, antipyretic, analgesic and
anti-inflammatory properties (Ojewole, 1984, Olajide et
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al., 2000; Bello et al., 2009; Onifade and Maganda, 2015)
anthelmintic (Weshche et al., 1990), diuretic, spasmolytic
and hypotensive properties (Kucera et al., 1972),
immunostimulant property (Taiwo et al, 1998),
antipsychotic and anxiolytic effect (Elisabetsky and
Costa-Campos, 2006), reversible antifertility effect (Raji
et al., 2005).

The stem bark is anti-venom for snake bites and also
used in traditional medicine to treat painful urination,
insomnia and chronic diarrhea (Asuzu and Anaga, 1991).
Infusion of the root and stem bark is used as a remedy
for asthma, while that from the stem bark and leaves is
used to treat impotence (Opoku and Akoto, 2015).
Therapeutically, the bark has been found to possess
antimicrobial and antibiotic properties (Kam et al., 1997,
Fakae, 2000; Hadi and Bremner, 2001). A decoction
could be sweetened with pure honey and be taken up to
4 times daily as an effective painkiller for the following
conditions: Painful menstruation (dysmenorrhoea), when
associated with uterine fibroid or ovarian cysts in women;
lower abdominal and pelvic congestion associated with
gynaecological problems such as pelvic inflammatory
diseases; and to relieve the painful urethritis common
with gonococcus or other microbial infections in men
(Adotey et al., 2012).

The cold infusion is also administered orally for the
purpose of expelling round worms, threadworms (Abbiw,
1990), and other intestinal parasites in children. The bark
decoction of Alstonia boonei is used with other
preparations in the treatment of fractures or dislocation
(Abbiw, 1990), jaundice for inducing breast milk and its
latex is taken as a purgative (Adotey et al., 2012). A.
boonei De Wild is regarded as one of few herbs with
potential anti-HIV indicators (Adotey et al., 2012).

An array of chemical compounds has been isolated
from A. boonei, which include alkaloids, tannins, iridoids,
and triterpenoids (Akinmoladun et al., 2007). The
alkaloids isolated from the plant include echitamine and
other alkaloids, and the triterpenes b-amyrin, lupenol, and
ursolic acid have all been isolated from leaves and stem
bark (Adotey et al., 2012). Echitamine has anticancer
activities (Adotey et al., 2012; Ashok et al., 2015), (Z2)-9-
Octadecenoic acid was found to be the most abundant
volatile oil in the leaf and stem bark, while methyl (7 E)-
7-octadecenoate was the most abundant in the root
(Moronkola and Kunle, 2012).

In this study, the antibacterial activity of ethanol
extracts of leaf, bark and equal combination of leaf and
bark of A. boonei were analyzed against eight clinically
pathogenic organisms using agar well diffusion method.

METHODOLOGY
Collection of samples

Fresh barks and leaves of A. boonei were obtained from the

botanical garden of the University of Lagos, Akoka (Lagos, Nigeria).
Identification and authentication (LUH 6309) was done at the
Herbarium, Faculty of Science, and Department of Botany of the
University of Lagos. The leaves and stem were dried under shade
for 2 weeks and ground into fine powder using a local grinding
machine (the machine was pre-washed and dried before grinding to
avoid contamination) at Oja market, Ogun State. The powder was
stored in an air-tight vessel at room temperature.

Preparation of methanol extract

Extracts were prepared using the modified method of Opoku and
Akoto (2015). 100 g of pulverized leaf and bark materials were
soaked in 1000 ml of 70% ethanol separately and together (fifty
grams each of leaf and bark) and left overnight. After 48 h, the
mixtures were filtered with Whatman No. 1 filter paper and
evaporated to dryness in vacuo. The crude extract was then stored
at 4°C until further use.

Phytochemicals analysis

The phytochemical analysis was carried out according to Trease
and Evans (2002). Chemical tests were carried out on the ethanolic
extracts for the qualitative determination of phytochemical
constituents.

Preparation of microorganism

The organisms used in this study were Escherichia coli,
Staphylococcus aureus, Pseudomonas aeruginosa, Streptococcus
pneumoniae, Proteus mirabilis, Klebsiella pneumoniae, Shigella
dysenteriae, and Salmonella typhimurium. The strains were
maintained at 37°C. Each bacterium was reactivated by inoculating
onto sterile nutrient agar (Oxoid, CM003) plates and incubated
appropriately. Mueller Hinton Agar (Oxoid, CM0337) medium was
used as bacterial culture medium in the antibacterial assay.

Testing for antimicrobial activity

Antibacterial activity of ethanolic extracts of leaf and bark
separately and leaf with bark together was tested using agar well
diffusion method as described by Wemambu et al. (2018) with
modification. 200 pl of bacteria suspension at 0.5 McFarland
standards were aseptically introduced and spread using cotton
swabs on surface of gelled sterile Muller Hilton agar plates. A well
of about 8.0 mm diameter with sterile cork borer was aseptically
punched on each agar plate. 100 pl of the reconstituted extracts at
100 mg/ml were introduced into the wells in the plates. A control
well was made with 100 pl of the extracting solvent
dimethylsulphoxide (DMSO) (undiluted). Plates were kept in laminar
flow for 30 min for pre diffusion of extract to occur and then
incubated at 37°C for 24 h. The diameter of the zone of inhibition
around each well was measured.

RESULTS AND DISCUSSION

A. boonei has high quantities of alkaloids, tannins,
saponins, steroids and flavonoids (which are the core
antiplasmodial agents), these could be responsible for
the antimalarial efficacy (Oigiangbe et al., 2010). From
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Table 1. Phytochemical constituents of the extracts.

Observation

Constituent

Stem Leave
Flavonoid + -
Tannin + +
Phlobatannin - +
Alkaloid + +
Cardiac glycosides + -
Steroid + +
Reducing sugar + +
Saponin + +
Anthraguinone + +

Table showing the presence/absence of phytochemicals in A. boonei stem bark and

leaves; + = presence of compound;

- = absence of compound.

Table 2. Antibacterial susceptibility pattern of test organisms to the crude extracts.

Extract and concentration (mg/ml)

Leaf

Bark Leaf + bark

Isolate
100 50 25 12.5

100 50 25

12.5 100 50 25

E. coli - - - -
S. aureus - - - -
P. aeru. 12+0.43 12+0.87 - -
Strep. pneu. - - - -
P. mirabilis - - - -
K. pneu. 13+0.17 11+0.56 - -
S. dysenteriae - - - -
S. typhi 13+0.27 12+0.41 12+0.82 12+0.32

12+0.21

12+0.62 - - 12+0.13  12+0.45 - -

phytochemical screening, it was found that ethanolic
extract of A. boonei stem bark contains alkaloids,
flavonoids, saponins, phlobatannins, anthraquinones,
steroids and reducing sugars. Tannins and cardiac
glycoside were absent in the stem extract. Ethanolic
extract of A. boonei leaves contains tannins,
phlobatannins, alkaloids, cardiac glycosides, reducing
sugar, saponins, anthraquinones and steroids.
Flavonoids were absent (Onifade and Maganda, 2015),
while steroidal compounds are known to behave like
hormones, owing to their structural semblance. Tannins
have also been found to be potentially anti-viral, anti-
bacterial and anti-parasitic agents (Ene et al., 2008;
Onifade and Maganda 2015). Tannins also hasten the
healing of wounds and inflamed mucous membrane
(Okwu and Okwu, 2004). Flavonoids are potent water-
soluble antioxidants and free radical scavengers which
prevent oxidative cell damage and have strong
anticancer activity (Salah et al.,, 1995; Del-Rio et al.,
1997; Okwu, 2004). Flavonoids also lower the risk

of heart diseases. Saponins are capable of neutralizing
some enzymes in the intestine that can become harmful,
building the immune system and promoting wound
healing. Steroids and saponins have been found to be
detrimental to several infectious protozoans (Delmas et
al., 2000).

Three extracts (leaf, bark and leaf + bark) from the
plant species, were screened for their potential
antibacterial properties against E. coli, S. aureus, P.
aeruginosa, Streptococcus pneumoniae, P. mirabilis, K.
pneumoniae, S. dysenteriae and S. typhimurium. The
extracts were prepared by sequentially extracting the
plant material. The susceptibility pattern of the test
organisms and phytochemical constituents of the extracts
are represented in Tables 1 and 2. E. coli, S. aureus, S.
pneumoniae, P. mirabilis, S. dysenteriae were all
resistant to all extracts.

In this study, the antibacterial activity of ethanol
extracts of leaf, bark and leaf + bark of A. boonei were
analyzed against eight clinical isolates using agar well
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Figure 1. A. boonei; leaves (left) and stem (right).

Figure 2. Plate showing the activity of crude leaf extract against P. aeruginosa (left) and
bark extract (right) against S. typhimurium at concentrations 100, 50, 25 and 12.5 mg/ml.
Negative control: DMSO (centre well).

diffusion method Figure 1. All test extracts showed
varying degree of antibacterial activities at all tested
concentrations which were compared with negative
control DMSO that showed no activity with any of the
extracts. P. aeruginosa was susceptible only to the leaf
extract at 50 and 25 mg/ml and resistant to other extracts
while K. pneumoniae was susceptible to leaf extract at
concentrations 25 and 12.5 mg/ml and also resistant to
other extracts. S. typhimurium was the most susceptible
of all tested organisms Figure 2. . It had the highest zone
of inhibition (13+0.27) for leaf extract at 100mg/ml and
lowest for other concentrations of the leaf extract and
also at 100 and 50 mg/ml for both the bark extract and
leaf + bark extract as presented in Table 2. The poor
activity of the extracts could be as a result of the seventy
per cent ethanol used for extraction as other researchers
(Portillo et al., 2001; Alphonse et al., 2003; Koduru et al.,

2006; Aiyegoro et al., 2008; Ashafa et al., 2008; Igbinosa
et al., 2009) have reported no activity with aqueous
extracts against most bacterial strains. This could be due
to the insolubility of the active compounds in water. Also,
ethanol has a lower polarity as compared to methanol,
and thus, may have not extracted all secondary
metabolites from the samples used. It is also worthy to
note that the resistant organisms could be highly resistant
or multidrug resistant organisms and hence showing
insensitivity to the extracts.

Conclusion
The result of this study shows that the tested organisms

were more susceptible to the leaf extract than the bark
the combined extracts. The combined effect of the leaf



and bark extract of the tested plant was additive.
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