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Abstract: This research work is based on the determination of the phytochemical constituents of Vernonia
amygdalina and thus ascertain its medicinal values. The phytochemical screening of the leaf extracts of
Vernonia amygdalina which was done both qualitatively and quantitatively revealed the presence of saponins
(12.36%), flavonoids (5.34%), phytates (9.282%), alkaloids (3.94%), phenols (6.869%), heamaglutinin (28.38%),
tannins (22.10%) and cardiac glycosides (1.40%). The presence of these phytochemicals in their percentage
ratio confirms the medicinal values of the leaves of Vernonia amygdalina. 1t also went further to extract the
sample using three different solvents; n- hexane, ethanol and distilled water which showed that ethanol and
distilled water as solvents gave the maximum yield of the extract.
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INTRODUCTION

Medicinal plants have been used by man for
centuries [1]. They are still important especially in many
developing countries where traditional remedies are
commonly used in the treatment of numerous ailments [2].
A medicinal plant is any plant which in one or more of its
parts contains bioactive compounds that can be used for
therapeutic purposes or which are precursors for the
synthesis of useful drugs [3, 4]. Mankind has used plants
in an attempt to cure disease and relieve physical
suffering [5, 6]. A large number of plants grow on
wasteland and forest, which are useful medicinally. Many
plants products like terpenes, alkaloids, aromatic essential
oils, fatty oils, resins and dyes are discovered from the
plants growing widely. Also the complex organic
compounds are suggestive of various other more useful
compounds needed by synthetic industry [7-9]. As a
result of new global interest to search for anti-effective
agents from natural sources, many more Nigerian
higher plants have been investigated than previously
[10-12]. Medicinal plants have been found to contain
bioactive compounds called phytochemicals and
secondary metabolite that can protect humans against

diseases [13-15]. Some important groups of these
phytochemicals (secondary metabolites) are involved in
many in-vitro studies and assessment of hematological
parameters, antioxidant activities, anti-microbial effect
and analgesic effect [16]. Vernonia amygdalina is a
small shrub that grows in the tropical Africa. V.
amygdalina typically grows to a height of 2-5 m. The
leaves are elliptical and up to 20 cm long. Its bark is rough.
V.amygdalina is commonly called bitter leaf in English
because of its bitter taste [17]. African common names
include grawa (Ambharic), ewuro (Yoruba), etidot (Ibibio),
onugbu (Igbo), ityuna (Tiv), oriwo (Edo), chusar-doki
(Hausa), mululuza (Luganda), labwori (Acholi), olusia
(Luo) and ndoleh (Cameroon). The cooked leaves are a
staple vegetable in soups and stews of various cultures
throughout equatorial Africa [18-21]. It does not produce
seeds and has to be distributed or propagated through
cutting. It grows under a range of ecological zones in
Africa and produces a lager mass of forage and it is
drought tolerant, with about 200 species of Vernonia. It is
majorly used for human consumption and has to be
washed to remove the bitter taste. Its bitter taste is due to
anti-nutritional factors such as alkaloids, saponins,
tannins and glycosides [22,23]. It stimulates the digestive
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system as well as reduces fever. Intestinal parasitic
infestations are treated by African people using the bitter
leaf [24]. The leaves of this herb are consumed by people
but only after rinsing them thoroughly to do away with
their bitter taste [25-29]. Bitter leaf greens are used in the
form of a vegetable with a view to promote the digestive
system, in addition to reducing fever [30-34]. The main
objective of this research work is to determine the
phytochemicals in the leaves of Vernonia amygdalina
used for healing and curing of various diseases.

MATERIALS AND METHODS

Plant Material: The plant Vernonia amygdalina was
collected from Umuoma Uli in Thiala Local Government
Area, Anambra State, Nigeria and was identified by Mr.
Ilo E.O.

Equipments and Apparatus/ Reagents/ Chemicals: The
equipments and reagents used were of analytical grade.

Preparation of Plant for Extraction: Fresh leaves of
Vernonia amygdalina were collected, washed and air
dried at room temperature to avoid changes that may
result in the case of hot temperature and then powdered
using a grinder which was then sealed in an airtight
polyethene bag and the sample for test was then taken
from there.

Solvent Extraction: A sample (40 g) of the powdered plant
material was soaked in ethanol (200 ml), as the solvent for
24 hours. After which the mixture was filtered using
Whatman filter paper. The filtrate was then refluxed for
about 2 hours and then distilled to recover part of the
solvent and evaporated to get the extract in a slurry form
at about 50°C. This procedure was repeated with n-
hexane and distilled water as solvents using 40g of the
powdered sample for each extraction. At the end of the
extraction, each extract was cooled and stored in the
refrigerator.

Phytochemical Screening: Phytochemical screening for
major constituents was undertaken using standard
qualitative methods as described by Trease and Evans
(1989) and Harborne (1998).

RESULTS AND DISCUSSION
The phytochemical Screening, qualitative and

quantitative estimation of the leaves of vernonia
amygdalina revealed the presence of alkaloids,
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Table 1: Qualitative phytochemical screening of Vernonia amygdalina

Phytochemicals N-Hexane Ethanol Distilled water
Alkaloids ++ ++ ++
Flavonoids ++ ++
Cardiac Glycoside ++ ++ -

Tannins - 4+ T+
Resins - ++ T
Steroids ++ +

Proteins -- + ++
Carbohydrates ++ ++ ++
Saponins + ++ ++

Note: "+ +" represents presence of the constituents in moderate concentration
“+" represents presence in slight concentration

represents absence of the constituents

Table 2: Quantitative Estimates of phytochemical constituents of Vernonia

amygdalina

Phytochemicals Composition (%), mg/1

Saponins 12.36%
Flavonoids 5.34%

Tannins 22.10%

Phytates 9.28%

Alkaloids 3.94%

Cardiac Glycoside 1.40%

Phenols 6.8690mg/1
Oxalate 0.0216mg/1
Heamaglutinin 28.38mg/1
flavonoids, saponins, tannins, steroids, resins and

carbohydrates as stated in (Table 1 and 2) indicating high
level of its possible medicinal and dietary values. The
result in Table 2 showed that the plant contains high level
of saponin (12.36%). Saponin is beneficial to human
health. It has the property of precipitating and
coagulating red blood cells (i.e it function as natural
antibiotic). It enhances the function of several organs in
the body and also cures a variety of diseases. Other
characteristics of saponin includes formation of foams in
aqueous solutions, hemolytic activity and cholesterol
binding properties. The above properties bestow high
medicinal activities on the extract of Vernonia
amygdalina. Tannins are attributed for their analgesic and
anti-inflammatory activities. Apart from this, tannins
exhibits astringency property (i.e. fastens the healing of
wounds and inflamed mucous membrane gusting their
usage in herbal medicine (Okwu et al., 2006) [24]. Phytate
content (9.282%) in V.amygdalina is responsible for its
ability to improve respiration and also aid in the
elimination of toxins and improve overall vitality.
Flavonoids exhibits anti-inflammatory, anti-allergic,
analgesic effect and anti-oxidant properties. Anti-oxidants
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are compounds that protects cells against the damaging
effect of reactive oxygen species like hydroxyl radicals
and peroxynitrile. Flavonoids also acts as free radical
scavengers which prevents oxidative cell damage. This
makes V.amygdalina a potential medicinal plant.
Alkaloids present (3.94%) signifies the bioactive activities
in the plant. Phenols have antiseptic properties. It should
be noted that steroidal compounds are of great
importance in pharmacy due to their relationship with sex
hormones. In table 1, the presence of carbohydrate and
protein confirms the nutritional value of the leaves of
vernonia amygdalina as carbohydrate is one of the
essential nutrient needed in human diet likewise protein
(primary metabolite). It also contains cardiac glycoside
which has a characteristic action on the contractile force
of the heart muscle. In order words, cardiac glycoside is
used medicinally to increase the force of contraction of
heart muscle and to regulate heart beats. This also
indicates the medicinal value of the sample.

CONCLUSION

From the results in tables 1, 2 and 3, Vernonia
amygdalina appears to be rich in secondary metabolites
widely used in traditional medicine to combat and cure
various ailments. The therapheutic potentials (such as
anti-inflammatory, anti-oxidant, anti-allergic, anti-analgesic
etc.) of V.amygdalina can therefore be attributed to the
presence of these secondary metabolites (flavonoids,
alkaloids, steroids, tannins, saponins, cardiac glycoside,
phytate, phenols etc.) These classes of compounds are
also known to exert pharmacological and antagonistic
effects while some are capable of protecting the active
ingredients in herbs from decomposing either chemically
or physiologically. The information obtained from the
quantitative phytochemical constituents of V.amygdalina
provides incentive for evaluation of the use of the plant
in treatment of ailment and in medicine.

In Nigeria, the research for new drugs is on course
hence more investigation should be done on the leaves of
Vernonia amygdalina with the aim of verifying the
antibacterial activities of the plant so as to find an
alternative for the common antibiotics present in use and
aslo to detect the dosage and toxicological effect of the
plant.
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