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ABSTRACT: Vernonia amygdalina is a valuable medicinal plant that is widespread in West Africa. The aim of this research was to
investigate and compare the quantitative phytochemical composition of V. amygdalina leaf and stem extracts collected from Delta
and Edo States of Southern Nigeria. The results obtained from the analysis carried out on the comparison of quantitative
phytochemical screening of V. amygdalina collected from Delta and Edo States of Southern Nigeria have clearly showed the
presence of highest percent of alkaloids (40%), which was observed in Esan South East local government areas of Edo State when
compared to Delta State with (32%) in both Isoko North and Ughelli and in Ethiope West (8%). Highest amount of phenols contents
was found in Delta State with (20%) in three local government areas (Ethiope East, Ndokwa East and Sapele), whereas Ika North
East LGA has the lowest phenols with (5%) when compared to Edo State with (18.5%) in Central Esan and Owan East LGA has the
lowest percent of phenols (6.5%). Highest percentage of flavonoids (24.6%), was observed in Isoko North and lowest percentage
(5.8%) was observed in Uvwie LGA of Delta State when compared to 22.2% and 6.5% observed in Uhunmwonde and Esan NorthEast LGAs respectively of Edo State. Similarly, the percentage per yields of tannins was recorded highest (12%) in Ika South and
lowest (2%) in Ovia North- East LGA of Delta State, while in Edo State, the highest recorded (10%) in Esan South East LGA and Ovia
North- East had the lowest as 2%. The results of this comparative study further confirmed that Vernonia amygdalina can be used
as an active anticancer, antibacterial, antimalarial and antiparastic agent due to the presence of complex bioactive components
that are applied pharmacologically.
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INTRODUCTION
Vernonia amygdalina is a valuable medicinal plant that is
widespread in West Africa, it is known as bitter leaf due
to its characteristic bitter taste and flavour, and can be
used as an active anticancer, antibacterial, antimalarial
and antiparastic agent. This plant contains complex
active components that are useful pharmacologically. In
ethno medicine, the roots and leaves are used to treat
fever, hiccups, kidney problems and stomach discomfort.
Many West African countries like Cameroon, Ghana and
Nigeria use the stem and root as chewing sticks (Yedjou

et al., 2008). The aqueous and alcoholic stem, root and
leaf of V. amygdalina extracts are reported to be
extensively used as purgative and anti-malarial as well as
in the treatment of eczema (Preethi et al., 2010). The
plant has acquired special relevance recently, having
been shown in human medicine to possess potent antitumorigenic properties.
Several studies carried out on this plant had suggested
that it contains different bioactive compounds, including,
flavonoids, saponins, alkaloids, tannins, phenolics,
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terpenes, steroidal glycosides, triterpenoids and several
types of sesquiterpene lactones (Luo et al., 2017). These
bioactive compounds made them possess different
pharmacological
properties
like
antimicrobial,
antimalarial, antithrombotic, antioxidant, antidiabetic,
laxative, hypoglycemic, antihelmintic, anti-inflammatory,
cathartic, anticancer, antifertility, anti-fungi, antibacterial,
among others (Preethi et al., 2010).
Alkaloids, flavonoids, tannins, saponins, glycosides,
phytosterols, phenols, diterpens etc. are examples known
to show medicinal activity as well as exhibit physiological
activity (Challand and Willcox, 2009). Phytochemicals
working together with nutrients found in fruits, vegetables
and nuts help to decrease the aging process (Okwu and
Emineke, 2006) and reduce the risk of many diseases
such as cancer, heart disease, stroke, cataracts,
osteoporosis and urinary tract infections (Yedjou et al.,
2008). Screening of phytochemicals is a valuable step in
the detection of the bioactive principles present in
medicinal plants and subsequently may lead to the
discovery and development of drugs (Challand and
Willcox, 2009).
Bitter leaf is an abundant source of the polyunsaturated fatty acids, linoleic and linolenic. These polyunsaturated fatty acids have been found to be protective
against cardiovascular disease (Tapsell et al., 2006;
Challand and Willcox, 2009). It is very useful in the care
of the liver and kidney and multi healer. It should be
taken always for good health (Ibrahim et al., 2010; Swee
et al., 2010). It soothes inflamed joints and eradicates
pains common with arthritis or rheumatism patients (Okoli
et al., 2007). It is also used for improvement of
contraction during labour, treatment of toothache,
hypertension, whooping cough, gingivitis and sexually
transmitted diseases. The aim of the study was to
compare quantitatively, the phytochemical constituents of
V. amygdalina leaf and stem extracts collected from Delta
and Edo States of Southern Nigeria.

MATERIALS AND METHODS
Collection of samples
The bitter leaf (V. amygdalina) was collected from local
government areas of Delta and Edo States, respectively
and was brought to Delta State Polytechnic, Otefe –
Oghara for further analysis.
Method of extraction
The stems and leaves were washed with distilled water
and the stem cut into pieces and were air dried for
weeks. After drying, the stems and leaves were pounded
using mortar and pestle.

Quantitative phytochemical screening of extract
The method described (Oluwaniyi and Oladino, 2017)
with slight modification were used for screening of
alkaloid, tannins, flavonoids and phenol.
Determination of tannins
5 g of each sample was mixed with 100 mL of 2 M HCl in
a conical flask and boiled for 30 minutes in a water bath.
The hot mixture was then cooled, filtered and the filtrate
was extracted twice with 40 mL of diethyl ether. The
ethereal extract was then heated to dryness and
weighed.
Tannin = Weight of dry residue x 100
Weight of sample

Determination of Flavonoids
5 g of each sample was extracted with 80% aqueous
methanol repeatedly at room temperature. The extract
was then filtered and the filtrate was transferred to a
beaker and evaporated to dryness over a water bath. The
weight of the material and percentage composition was
calculated.

Flavonoid = Weight of dry residue x 100
Weight of sample

Determination of total phenolic content
2 g of each sample was soaked in n-hexane for about 4
hours. The mixture was then filtered and the procedure
repeated on the residue. This is performed to remove all
the fat in the sample. The defatted sample was then
extracted with diethyl ether (DEE). 10% NaOH solution
and distilled water were then added to the DEE extract in
a separating funnel and the aqueous layer separated was
acidified to pH 4.0 by adding 10% HCl solution. 50 mL of
dichloromethane (DCM) was then used to finally extract
the sample. The organic layer was finally collected, dried
and weighed.
Total phenolic = Weight of dry residue x 100
Weight of sample

Determination of Alkaloids
5 g of sample was soaked in 200 mL of 20% acetic acid
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in ethanol for 4 hours. The mixture was filtered and the
filtrate was concentrated on a water bath to about threequarter of the original volume. Concentrated ammonia
solution was added dropwise to the extract to precipitate
the alkaloids. The solution was allowed to settle and the
precipitate filtered and weighed.

Alkaloid = Weight of dry residue x 100
Weight of sample

RESULTS AND DISCUSSION
The comparison results of the quantitative analysis of V.
amygdalina phytochemical screening for alkaloids,
phenols, flavonoids and tannins obtained from Delta and
Edo State local government areas showed that Esan
South East (40%) has the highest percent of alkaloids
and Ovia South West (8%) has the lowest percent of
alkaloids from Edo State when compared to Delta State
with (32%) in both Isoko North and Ughelli and in Ethiope
West (8%) (Figures 1 and 2). Compounds belonging to
the respective groups of phytochemicals have been
reported to impart various medicinal characteristics to the
plants. Alkaloids were known to be possessing analgesic
as well as antibacterial properties (Nassar et al., 2010).
Alkaloids in the aerial parts of Cissampelos capensis
(Menispermaceae) and Macleaya microcarpa (Maxim)
fade is known to be responsible for their anti-helminthic
activity (Wang, et al., 2010; Ayers, et al., 2007). [48, 73].
According to literature, alkaloids have a wide range of
pharmacological activities including antimalarial (e.g.,
quinine), anticancer (e.g., homoharringtonine) (Kittakoop
et al., 2014), antibacterial (e.g., chelerythrine) (Cushnie et
al., 2014)], and antihyperglycemic activities (e.g.,
piperine) (Qiu, et al., 2014)]. Alkaloids have equally been
exploited
for
their
importance
in
traditional
pharmaceutical usage. Other alkaloids possess
psychotropic (e.g., psilocin) and stimulant activities (e.g.,
cocaine, caffeine, and nicotine) and have been used as
recreational drugs (Qiu, et al., 2014). Although alkaloids
carry out many metabolic activities in humans and other
animals, they almost uniformly evoke a bitter taste
(Rhoades, (1979). Alkaloids are known to play some
metabolic roles and control development in living system
(Edeoga et al., 2006). It also interferes with cell division,
hence the presence of alkaloids in V. amygdalina could
account for their use as antimicrobial agents. Alkaloids
are beneficial chemicals to plants serving as repellant to
predators and parasites. This probably endows these
group agents its antimicrobial activity (Usunobun and
Okolie, 2006).
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Highest amount of phenols contents was found in Delta
State with (20%) in three local Govt (Ethiope East,
Ndokwa East and Sapele), whereas Ika North East has
the lowest phenols with (5%) compare to Edo State with
(18.5%) in Central Esan and Owan East with (6.5%) has
the lowest percent of phenols. Phenolic compounds and
phytosterol present in plants responsible for the
antimicrobial, antiallergic, antidiabetic, antioxidant, antiinflammatory, antimutagenic and anticarcinogenic
properties (Khan, et al., 2015; Manjunatha, 2006). It has
been reported that phenolics are free radical scavengers
that prevent oxidative cell damage, and have strong
anticancer activities and they might induce mechanism
that affect cancer cells and inhibit tumor invasion
(Kittakoop et al., 2014).
Flavonoids such as (24.6%), highest percent in Isoko
North and (5.8%), lowest percent in Uvwie, from Delta
State compare to (22.2%) in Uhunmwonde and (6.5%) in
Esan North- East from Edo State. Flavonoids have been
previously shown to have anti-apoptosis, anti-aging, anticarcinogenic, anti-inflammatory, anti-atherosclerotic, and
cardiovascular protective activities (Han et al., 2007).
Flavonoids in plants comprise a vast array of biologically
active compounds which have been used in traditional
medicine for many years and have majorly antioxidant
and antiproliferative effects especially against chronic
inflammatory and allergic diseases, breast cancer and
coronary artery disease (Elliott et al., 2000). Ogawa et al.
(1985), has reported evidence of flavonoids having
antimutagenic activity of quercetin that was shown to
inhibit the mutagenic activity of benzo[a]pyrene, a
polyaromatic hydrocarbon carcinogen. Flavonoids have
also been implicated as antioxidants both in physiological
and diseased states. For instance, tea flavonoids have
been reported to reduce the oxidation of law-density
lipoprotein, lower the blood level of cholesterol and
triglycerides (Erdman, 2007; Omale and Okafor, 2018).
Flavonoids are also expressed in plants in response to
microbial infection suggesting their antimicrobial activity
(Atangwho et al., 2009).
Similarly, the percentage per yields of tannins was
recorded highest as 12% in Ika South and lowest as 2%
in Delta State, while in Edo State, the highest was
recorded as 10% in Esan South East and Ovia NorthEast and the lowest as 2%. Tannins have anti-cancerous
and antibacterial activities (Radhika, et al., 2013) and
have ability to inter-fare the protein synthesis (Sabbah et
al., 2017; Lira, et al., 2017). Tannin has been reported to
selectively inhibit HIV replication (Kashiwada, et l., 1992).
Tannin shows an anticancer property that is perceptible
from its inhibitory activity towards growth (Kittakoop et al.,
2014). In Ayurveda, formulations based on tannin-rich
plants have been used for the treatment of diseases like
leucorrhoea, rhinorrhea and diarrhea (Kar, 2007).
Tannins exert antimicrobial activities by iron deprivation,
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Figure 1: Quantitative Phytochemical Screening of Bitter Leaf (Leaf Samples) from Edo and Delta State.

Figure 2: Quantitative Phytochemical Screening of Bitter Leaf (Stem Samples) from Edo and Delta State.

hydrogen bounding or specific interactions with vital
proteins such as enzymes in microbial cells (Adegboye et

al., 2008). Tannins have been found to form reversible
complexes with proline-rich proteins, resulting in the
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inhibition of cell protein synthesis. Herbs that have
tannins as their component are astringent in nature and
are used for the treatment of intestinal disorders such as
diarrhoea and dysentery (Bajai, 2001).
Tannins are also known to be useful for the prevention
of cancer as well as treatment of inflamed or ulcerated
tissues (Okwu and Emineke, 2006; Li et. al., 2003;
Adegboye et al., 2003). Thus, the presence of tannins in
Vernonia amygdalina supports the traditional medicinal
use of this plant in the treatment of ailments caused by
microorganisms.
It has been reported that flavonoids and phenolics are
free radical scavengers that prevent oxidative cell
damage, and have strong anticancer activities
(Pourmorad et al., 2006; Ugwu et al., 2013) and they
might induce mechanism that affect cancer cells and
inhibit tumor invasion (Kittakoop et al., 2014).
They also lower the risk of heart disease and provide
anti-inflammatory activities attributable to their ability to
neutralize and quench free radicals (Omale and Okafor
2008).
It can also be due to their redox properties, presence
of conjugated ring structures and carboxylic group which
have been reported to inhibit lipid peroxidation. These
observations support the usefulness of Vernonia
amygdalina in folklore remedies.
The highly antioxidant property of flavonoids present in
the Vernonia amygdalina may act in synergy with other
phytochemicals present to produce the medicinal
benefits.
The finding of the study was in conformity with the
findings of Atangwho et al. (2009) reported V. amygdalina
leaves contain 0.87% flavonoid, 0.37% tannins, 2.15%
saponins and 2.13% alkaloids while Ndukwe et al. (2013)
reported 0,47% flavonoids, 2.78% Alkaloids, 0.64%
saponins and 0.74 tannins.

Conclusion
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North and lowest percentage (5.8%) was observed in
Uvwie LGA of Delta State when compared to 22.2% and
6.5% observed in Uhunmwonde and Esan North-East
LGAs respectively of Edo State. Similarly, the percentage
per yields of tannins was recorded highest (12%) in Ika
South and lowest (2%) in Ovia North- East LGA of Delta
State, while in Edo State, the highest recorded (10%) in
Esan South East LGA and Ovia North- East had the
lowest as 2%. The results of this comparative study
further confirmed that Vernonia amygdalina can be used
as an active anticancer, antibacterial, antimalarial and
antiparastic agent due to the presence of complex
bioactive components that are applied pharmacologically.
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