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Abstract

Extracts of the fruit (epicarp) of Landolphia owariensis were investigated as part of an ongoing study on the fruits of the medicinal
plant. Phytochemical screening showed the plant to have alkaloids, cyanogenic glycosides, saponins, tannins, triterpenes,
carbohydrates, anthraquinones and flavonoids (methanol extracts); cyanogenic glycosides, alkaloids,saponins, steroids and
triterpenes (ethyl acetate and chloroform);terpenes and steroids (hexane extracts) while steroids were not detected in any extract.
Extracts inhibited growth of common disease causing pathogens (Bacteria and fungi): Staphylococcus aureus, Streptococcus
pyogens, Salmonella typhi, Shigella dysenteriae, Klebsiella pneumoniae, Candida albicans, Candida krusei, Candida stellatoidea,
but were ineffective against Microsporum gypseum, Microsporum spp Candida tropicalis,Pseudomonas aeruginosa,Escherichia
coli and Trichophyton rubrum. Results show that ethno-medicinal claims on Landolphia owariensis are probably true.
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Introduction

Search for novel antimicrobials, in an eternal battle
against disease, is a major area of research in modern
science(Dias et al. 2012; Sarker & Nahar 2012). Plants
have remained a major recourse for treatment of various
ailments in the third world. In Africa, oral tradition has
maintained a repertoire of methods and treatments
based on herbal medicine(Sofowora  1996).
Unfortunately these are gradually fading into oblivion.
One demon is that custodians of this knowledge seldom
pass these traditions on without very dense superstition
and that each emerging younger generation increasingly
disconnected from things “traditional”, “tribal”’, or
“primitive”is gradually no longer listening. Our quest
therefore is to improve on knowledge brought forward by
these sentinels of a dying tradition by investigating their
claims and hopefully arriving at useful galenicals,
scientific knowledge or synthetic drugs.

Landolphia owariensis P. Beauvis an important plant in
African traditional medicine; it is a forest climber found
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throughout West-Central Africa, Southern Africa and
Madagascar (Nwaogu et al. 2007; Nwogu et al. 2008). It
is known variously asVine rubber (English) Esoor akitipa
(Igbo), mba(Yoruba),Ciwo(Hausa) and Ipungwa(Tiv).

The sweet fruits are consumed in the Southern, North-
Central regions of Nigeria and Southern parts of
Cameroun. Folkloric uses of the plant which are legion
are summarized in Table 1.

The many important uses of L. owariensis have, in turn,
spawned many scientific investigations; these are
summarized in table 2.

Here we investigate phytochemical and antimicrobial
activity of the epicarp of the fruit of L. owariensis; an
area hitherto not investigated.
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Table 1. Use of Landolphia owariensis P. Beauv in Traditional Medicine

Part Used Nature of Preparation Mode of Country/Region Reference
Use/Ailment/Treatment Administration
Unripe fruits fever pains Aqueous a steam bath Céte d’ Ivoire (Bouquet,
Extract 1969)
Roots fever pains Aqueous a steam bath Céte d’ Ivoire (Bouquet,
Extract 1969)
Roots gonorrhea Soaked In Oral (Gill, 1992)
Gin
Leaves purgative Aqueous Oral Coéte d’ (Burkill, 2004)
Extract Ivoire/Nigeria
Leaves malaria Aqueous Oral Céte d’ Ivoire/ (Burkill, 2004)
Extract Nigeria
Stem bark vermifuge Aqueous Oral Céte d’ Ivoire (Lewis and
Extract Elvin-Lewis,
1977)
Latex ingredient of arrow poison Céte d’ Ivoire (Irvine, 1961)
latex natural preservative (Anthony,
1995)
latex vermifuge Oral/Enema Equatorial Guinea | (Irvine, 1961)
Leaves, Venereal Infections Yoruba (Kayode &
roots, stem Kayode 2008)
bark, seeds
Table 2. Scientific Investigations on Landolphia owariensis P. Beauv
Study Part Studied Significance Reference
Isolation and Seed Pulp stringy seed pulp has (Okonkwo & Osadebe
Characterization of strong anti-oxidant effect | 2013)
Potential Bioactive
Compounds (ascorbic
acid)
Anti-Inflammatory And Leaves Leaf extracts have anti- (Owoyele et al. 2001)
Analgesic Activities inflammatory, analgesic
activities and antioxidative
activities.
Physicochemical Seed oil Low yielding, (Akubugwo & Ugbogu
Properties of the Seed oll May not be industrially 2007)
useful; could be edible
Phytochemical and Leaves alkaloids, flavonoids, (Nwaogu et al. 2007)

antimicrobial activity

tannins

and saponins are present
in leaves, effective against
Staphylococcus sp.,

Proteus

sp., and E. coli.

Phytochemical and
antimicrobial activity

Leaves and Roots

Similar phytochemicals;

cyanogenic glycosides in

Root, Leaf extracts show
higher inhibitory action

(Nwaogu et al. 2008)

effects of extracts on liver
function profile and
haemoglobin

Leaves

extract

is not hepatotoxic in rats;
has haemoglobin

(Nwogu et al. 2008)
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concentration

lowering-effect

comparative study Leaves

chronic administration of | (llesanmi et al. 2011)

extract is not harmful

Materials and Methods

Fresh fruits of Landolphia owariensis were collected
from the wilderness around Adikpo, Benue State,
Nigeria (6° 50’ 37.8 "N 9°15 '31.1" E). The plant was
identified by Mr. lkyobo John N., Department of
Wildlife and Range Management, University of
Agriculture, Makurdi, Nigeria. The epicarp was
extracted and diced usinga stainless kitchen knife;
shade dried at ambient temperature (3611°C) for two
weeks and pulverized using a domestic kitchen
blender (Supper master, China). The plant material
was stored in black polyethylene bags in vacuumed
desiccators at ambient temperatures (36+1°C) until
needed for extraction.

Microwave Assisted Extraction of Sample

Microwave Assisted Extraction was carried out using a
domestic microwave oven according to methods
described by(Ganzler et al. 1986; Ganzler et al. 1990;
Carro et al. 1997; Abuin et al. 2000; Young 1995) with
modifications. The pulverized plant (100 g) was
introduced to extraction vessel[Winchester bottle (2.5
L)]. Hexane, Chloroform, Ethyl Acetate and Methanol
(200 mL each) were added sequentially to the plant
material and the mixture bombarded with microwaves
(70 Watts/Defrost Function) using a modified domestic
kitchen microwave (Mio-star, Model 7173.295,
Germany) for 30 minutes (3 minute sessions with 15
minute cooling pauses). Pressure build up was vented
after every two successive sessions by very slowly
unscrewing cap of extraction vessel and agitating very
gently. Watman number 1 (size: 24) filter paper was
used to filter the extracts which werethen concentrated
in vacuoat 40 °C and air dried at ambient
temperatures (36+1 °C). The dried extracts were
stored in clean glass bottles at ambient temperatures
until required for use. The percentage yield of various
extracts was calculated thus:

weight of Extract (g)
06 yield = 100 g x 100
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Phytochemical screening

Phytochemical screening of the plant extracts was
carried out as described by ( Odebiyi & Sofowora,
1991; Sofowora, 1982; Evans, 2009; Usman,
Abdulrahman, & Usman, 2009). Sodium Hydroxide
(NaOH) Test was used in detecting presence of
flavonoids in the plant extracts. Mayer’s, Wagner’s and
Dragendorff's tests were used in determination of
alkaloids. Cardiac glycosides were determined by the
KellerKiliani’'s test, Tannins by Ferric chloride test,
Saponins was by the frothing test, carbohydrates by
Molisch test, Steroids and triterpenes by Liebermann—
Burchardt's test while Anthraquinones was by
Bontrager’s test.

Antimicrobial Activities
Collection of Microbial isolates

The human pathogens; Staphylococcus aureus;
Streptococcus pyogens, Escherichia coli, Salmonella
typhi, Shigella dysenteriae, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Candida albicans, Candida
tropicalis, Candida krusei, Candida stellatoidea,
Microsporum  gypseum, Microsporum spp and
Trichophyton rubrum used in the study were obtained
from the stock culture of the Department of Medical
Microbiology, Ahmadu Bello University Teaching
Hospital, Zaria, Kaduna State, Nigeria.

Antimicrobial sensitivity Test

The sensitivity of test organisms to n-Hexane,
Chloroform, Ethyl acetate and Methanol extracts of
Landolphia owerensis fruit epicarp was carried out
using the diffusion method described by Ebi and
Ofoefule (1997). The extract (0.3 g) was weighed and
dissolved in DMSO (10 mL) to obtain a concentration
of 30 mg/mL. Mueller Hinton agar



Int. J. Curr.Res.Chem.Pharma.Sci. 2(5): (2015):82-90

was used as growth medium for bacteria while
Sabouraud dextrose agar was used as growth medium
for fungi. The media were prepared according to
standard procedures and poured into sterile petri
dishes, cooled and allowed to solidify. Sterilized media
were fed with standard inocula (0.1 mL) of test
microbes. Inocula were spread evenly over surface of
media by use of a sterile swab. Using a standard cork
bearer of 6mm in diameter, a well was cut at the
center of each inoculated medium. The standard
solution of the extract (0.1 mL) of concentration
20mg/mL was then introduced into each well on the
inoculated medium.

The Petri-dishes were allowed to stand for about 30
minutes at room temperature to allow for proper
diffusion of extracts to take place. The plates were
then incubated at 37°C for 24 hours for the bacteria
and at 30°C for 1-7 days for the fungi. The zones of
inhibition of growth in millimeters were measured and
recorded.

Minimum Inhibitory Concentration (MIC) Test

The broth dilution method described by (Forbes et al.
2007)was used to determine the minimum inhibitory
concentration. Muller Hinton and Sabouraud dextrose
broth were prepared; 10mL of the broth was
dispensed into test tubes and were sterilized at 121°C
for 15 minutes and allowed to cool. McFarland turbidity
standard scale number 0.5 was prepared to give turbid
solution. Normal saline (10 mL) was prepared and
dispensed into sterile test tubes; test microbes were
inoculated and incubated at 37°C for 6 hours. Dilution
of test microbes in normal saline was made until
turbidity reached the Mcfarland scale by visual
comparison, at this point test microbes had a
concentration of about 1.5x10%cpu/mL. Two-fold
dilution of the extract in sterile broth was made to
obtain the concentrations of 20, 10, 5, 2.5 and 1.25
mg/mL. The initial concentration was obtained by
dissolving of the extract (0.3 g) in the sterile broth(10

mL). Standard inoculaof test microbes in normal
saline (0.1 mL) were then inoculated into the different
concentrations, onto Mueller Hinton and Sabouraud
dextrose broth, incubated at 37°C for 24 hours and
30°C for 1-7 days for bacteria and fungi respectively.
Thereafter, each test tube of broth was observed for
turbidity (growth). The lowest concentration of extract
in broth which showed no turbidity was recorded as
minimum inhibition concentration.

Minimum bacteria/fungi concentration (MBC/MFC)
Test

Minimum bacteria and fungi concentrations were
carried out to determine whether test microbes were
killed or their growth was inhibited. Mueller Hinton and
Sabouraud dextrose broths were prepared using
standard procedures(Forbes et al. 2007), poured into
sterilized petri dishes and allowed to cool and solidify.
Content of minimum inhibition concentration in serial
dilution was sub cultured onto the media; bacteria on
Mueller Hinton and fungi on Sabouraud dextrose agar.
Incubation was made at 37°C for 24 hours and 30°C
for 1-7 days respectively. Thereafter, each plate was
observed for colony growth. MBC/MFCswere plates
with lowest concentration of extract without colony
growth.

Results
Phytochemistry

Phytochemical screening of extracts of fruit
bark(epicarp) of Landolphiaowariensis revealed that it
contains alkaloids, cyanogenic glycosides, saponins,
tannins, triterpenes and carbohydrates. However,
anthraquinones and flavonoids were detected only in
methanol extract while steroids were not detected in
any of the extracts while terpenes and steroids were
the only constituents in detected Hexane extract
(Table 3).

Table 3: Phytochemical screening for various extracts of Landolphia owariensis

Phytochemical Tests
Extract Anthra Alkaloids | Flavonoids | Cyanogenic | Saponins | Steroids | Tannins | Terpenes | Carbo
quinones Glycosides hydrates

N-Hexane - - - - - + - + -
Chloroform - +++ - + + + - + -
Ethyl - +++ - + + - - + T
acetate
Methanol + +++ + + + - + + +

+ = Present, - = Not present
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Antimicrobial activity

Chloroform, ethyl acetate, methanol and hexane
extracts of Landolphia owariensis fruit bark showed
antimicrobial activities against S. aureus, S. pyogenes,
S. typhi, S. dysenteriae, K. pneumonia, C. albicans,
C. krusei and C. stellatoidea. No activity was shown by

the extracts on E. coli, P. aerogenosa, C. tropicalis,
M. gypseum, Microsporum spp. and T. rubrum (Table
4). Results also showed that ethyl acetate extract had
highest zones of inhibition while hexane extract had
smallest diameters of zones of inhibition.

Table 4: Anti-microbial activities and Diameter of Zone of inhibition (DZI) of Landoiphia owariensis fruitbark extracts

Microbes Anti-microbial activity/ Zone of inhibition (mm)
Hexane | Chloroform | E/Acetate | Methanol

S. aureus +/18 +/20 +/23 +21

S. pyogenes +/18 +/21 +/25 +/20

E. coli -/0 -/0 -/0 -/0

S. typhi +/17 +/22 +/27 +/20

S. dysenteriae +/19 +/20 +/24 +

P. aeruginosa -/0 -/0 -/0 -/0

K. pneumonia +/18 +/24 +/28 +/22

C. albicans +/16 +/24 +27 +/20

C. tropicalis -/0 -/0 -/0 -/0

C. krusei +/17 +/25 +/26 +/22

C. stellatoidea +/18 +/24 +/28 +/20

M. gypseum -/0 -/0 -/0 -/0

M. spp. -/0 -/0 -/0 -/0

T. rubrum -/0 -/0 -/0 -/0

Key: S = Sensitive, R = Resistant

Table 5: Minimum inhibition (MIC) and Bactericidal/Fungicidal concentrations (MBC/MFC) of L. owariensis fruit bark
extracts against test microbes (mg/mL)

Microbes MIC/[MBC/MFC] (mg/mL
Hexane | Chloroform | E/Acetate | Methanol

S. aureus 2.5/20 5/5 5/5 5/20

S. pyogenes 2.5/20 5/5 5/5 5/20

E. coli

S. typhi 2.5/20 5/2.5 5/5 5/20

S. dysenteriae | 2.5/20 5/2.5 5/5 5/20

P. aeruginosa

K. pneumonia | 2.5/20 5/2.5 2.5/2.5 5/10

C. albicans 2.5/20 5/2.5 2.5/5 5/20

C. tropicalis

C. krusei 2.5/20 5/2.5 5/5 5/10

C. stellatoidea | 2.5/20 5/2.5 5/2.5 5/20

M. gypseum

M. spp.

T. rubrum

Results of inhibition of bacterial growth by the extracts
showed that effect of extracts is dose dependent since
no activity was observed at very low concentrations
(Table 5) and indicated that higher doses of extracts
would be more effective in treatment of bacterial and
fungal infections. Furthermore, extracts had minimum
inhibition concentrations of 5mg/mL (chloroform and
methanol), 10mg/mL (hexane) while ethyl acetate
ranged between 2.5mg/mL and 5mg/mL; implying
ethyl acetate extract was more potent even at lower
concentrations. Minimum bactericidal concentrations
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of extracts were 20mg/mL (hexane), 10 mg/mL to 20
mg/mL (chloroform), 10 mg/mL to 20 mg/mL
(methanol),and(5 mg/mL to 10 mg/mL) ethyl acetate.
Minimum fungicidal concentrations of extracts were
20mg/mL (hexane), 10mg/mL (chloroform), while
those of ethyl acetate and methanol ranged between
5mg/mL to 10mg/mL and 10mg/mL to 20mg/mL
respectively. The results show that ethyl acetate
extract would be more effective treating bacterial and
fungal infections
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Discussion

Preliminary phytochemical screening results of
hexane, chloroform, ethylacetate and methanol
extracts of fruit bark (epicarp) of L. owariensis
indicated presence of alkaloids, glycosides, Saponins,
tannins, terpenes and carbohydrates(Table 3).
Presence of these phytochemicals had earlier been
reported in leaves and roots of the plant (Nwaogu et
al. 2007; Burkill 2000). Presence of these
phytochemicals in the fruit bark (epicarp) of the plant
are responsible for its medicinal value (Sofowora
1996; Edeoga et al. 2005). Presence of flavonoids
shows fruit bark of L. owariensis contains may also
possess anti-oxidative properties (Owoyele et al.
2001; Cook & Samman 1996). Many plants containing
flavonoids have been shown to have diuretic, laxative,
anti-spasmodic, anti-hypertensive, anti-inflammatory,
anti-microbial and anti-oxidant actions (Kubmarawa &
Ajoku 2007). Anti-oxidant property of flavonoids has
been employed in protection against cancer and other
degenerative diseases (Lee 1999; Lee & Shibamoto

2002); tannins would confer wound healing
properties(Osadebe& Ukwueze 2004)and anti-
bacterial properties (Banso & Adeyemo 2007).

Saponins have been reported as anti-fungal agents
however presence of Saponins, tannins and alkaloids
in the fruit bark of L. owariensis is suggestive of anti-
nutritional tendency that can cause haemolysis,
nutrient malabsorption and abnormal
hematopoiesis(Balogun& Akinloye 2012). Alkaloids
and saponins have been employed dietetically in the
management of headache associated  with
hypertension (Mensah 2013). Cardiac glycosides are
used for the treatment of congestive heart failure and
cardiac arrhythmia (Mensah 2013).

Flavonoids have been implicated in numerous studies
to have, among a host of other medicinal properties,
diuretic, laxative, antispasmodic, anti-hypertensive and
anti-inflammatory, antioxidant and  antiradical
properties (Macdonald et al. 2010; Abdelrazig 2013;
Asgary & Naderi 1999; Nogueira & Lopes 2011;
Peterson & Dwyer 1998; Tor-Anyiin & Anyam
2013);tannins promote wound healing among other
numerous medicinal implications(Liu et al. 2014; Lim
et al. 2006; Tan et al. 1991);cyanogenic glycosides
release hydrogen cyanide but have proven to be
useful when used in therapeutic doses in inhibiting or
preventing the growth and spread of tumors or
malignant cells (Seigler 1991; Jones 1972; Conn
1969; Conn 1981).

Extracts of Landolphia owariensis fruit bark (epicarp)
inhibited the growth of Staphylococcus aureus,
Streptococcus pyogenes, Salmonella typhi, Shigella
dysenteriae, Klebsiella  pneumoniae,  Candida
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albicans, Candida krusie and Candida stellatoidea
corroborating previous study by (Galadima, Kabiru, &
Garba, 2010), that methanolic extract of leaves of the
plant were able to inhibit growth of Staphylococcus
aureus; that ethanolic extract of the leaves inhibits
growth of Salmonella typhi (Nwaogu et al. 2007).
Finally leaves and roots of Landolphia owariensis are
used for treating venereal disease; inhibition of
Staphylococcocus aureus by the extracts agrees with
traditional use of leaves and roots.

Conclusion

Phytochemical screening of fruit bark extracts of
Landolphia oweriensis indicated presence of important
secondary metabolites. Antimicrobial studies showed
that the extracts could inhibit growth of several

microorganisms (Staphylococcus aureus,
Streptococcus pyogenes, salmonella typhi, Shigella
dysenteriae, Klebsiella  pneumoniae, Candida

albicans, Candida krusie and Candida stellatoidea).
Use of Landolphia owariensis for treatment of various
ailments in African traditional medicine is supported by
findings of this study.
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