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ABSTRACT

The plant Erythrina senegalensis have been observed by the natives to have
medicinal values. The present study was carried out to investigate the
phytochemicals of the root and pharmacological importance of the plant. The
crushed root was subjected to sequential extraction (maceration) by
increasing polarity index of solvents (hexane, ethyl acetate and methanol). The
methanol extract gave the highest percentage yield (4.28%) followed by
Ethylacetate (3.62%) and Hexane (2.48%) was the least in the yield in
extraction. All the three solvent extracts were then used for phytochemicals
screening test. The phytochemical screening has shown the presence of
Flavonoids, alkaloids, anthraquinones, phenols, quinones, steroids, saponins,
tannins, terpenoids, Xanthoproteins. All the phytochemiscals were found to be
presentin atleast one of the extract with Flavonoids, Quinone, Anthraquinones
and Xanthoproprotein present in all the three extracts. This result of the
phytochemical screening of the root shows why the plant Erythrina
senegalensis has such pharmacological importance.
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Plant material has remained central to traditional medical
practices and has remained useful sources of new drugs [1].
Foralong period of time, plants have been a valuable source
of natural products for maintaining human health especially
in the last decade, with more intensive studies for natural
therapies [2]. Medicinal plant would be the best source to
obtain a variety of drugs while 80% of the developing
countries rely directly on crude concoctions, infusions,
decoctions of plants in traditional medicine for their health
remedies [3]. Phytochemical and pharmacological studies
are very important since a single plant may contain up to
thousands of compounds, the possibility of making new
discovery become evident [4]. The understanding of plants
and investigation to better understand their properties,
safety and efficiency in therefore important.

Phytochemicals are chemicals produced by means of
secondary reactions resulting from primary carbohydrates,
amino acids and lipids [5]. Such chemicals are known to
participate in plant defense mechanisms against herbivores
and pathogens [6]. The most common classes of these
chemicals are saponins, tannins, anthraqinones, flavonoids,
and alkaloids which are widely distributed amongst various
plant families in abundant quantities. It is these chemicals
which attract so much attention from scientists due to their
ability to inhibit the growth of microbes pathogenic to man
and to aid in drug discovery [7, 8].

Plants have served as models for drugs development for
three basic reasons; 25% percent of all prescription drugs
contain active compounds from higher plants, secondly
because secondary plant metabolites are useful in studying
biological systems and disease processes, and lastly because
biologically active compounds sometimes have poor
pharmacological activity in humans, and in this case these
compounds are used as template for synthetic modification
and or manufacturing [9].
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F‘i'dgilre 1: Erythrina seneglensis Plant
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1. Taxonomy

Kingdom Plantae
Phylum Tracheophyta
Class Equisetopda
Subclass Magnoliidae
Superclass Rosanae
Order Fabales
Family Leguminosae
Genus Erythrina

Scientific Name— Erythrina senegalensis D.C

Vernacular Names: English- coral tree, Hausa -Mijirya, Tiv -
shor, Yoruba -ologun

2. Geographical Location and Distribution

The plant is commonly found in savannah areas of West
Africa and is native to Senegal, Gambia, Guinea, Guinea-
Bissau, Sierra Leone, Liberia, Mali, Burkina Faso, Ivory Coast,
Niger, Ghana, Togo, Benin, Nigeria and Cameroon. There are
about 108 species of Erythrina distributed all over the world
today. Such species exist in different forms as trees, shrubs,
and herbs in Africa, America and Australia [10].

3. Habitat and Ecology

E. senegalensis is a tree which occurs in dry open savannah
woodlands, burned savannah, plateau with fine gravel,
degraded regrowths, coastal savannah (in Ghana), bank of
streams and roadsides by grassland.

4. Morphological Description

Overview: A tree growing up to 7m tall, rarely to 15m, with
deeply fissured, corky bark. The branches and bark are
armed slightly hooked spines up to 10mm long.

Leaves: The leaves are composed of three leaflets, each
measuring 5-15x4-10cm and having a thorny stalk

Flowers: The flowers appear in large groups at the end of the
branches, when the tree is leafless (in the first half of the dry
season). The flowers are bright red and 4-5cm long.

Fruits: The fruit is a bent, twisted and slightly hairy pod, 7-
15x1cm. it is constricted between the seeds, which are
bright red.

B. Uses and Application of The Plant

Erythrina senegalensis is used by traditional healers to treat
many ailments, infections, and used as diuretic for horses.
The bark of Erythrina senegalensis is use by traditional
healers in Northern Nigeria to treat jaundice and other
ailments. The bark infusion with spices and honey is widely
used for the treatment of gonorrhoea and as muscle relaxant
[10]. In Ghana, the bark is recommended as emmenagogue
and in French Guinea it is given to women after child birth.
In Senegal the bark is considered as remedy for dysentery
and colitis. The fruits of Erythrina senegalensis are used in jos
locally for treatment of malaria fever. The roots are pounded
and use as sponge by the Dagombas. The bark and leaves
decoction are sometimes given as drinks, baths or as tonic
for children with rickets and also to weak old men [11].

Some phytochemicals such as alkaloids, flavonoids, tannins,
saponins, phenols, steroid, quinone, xanthoprotein and
terpenoid have been identified in the Erythrina sengalensis

root [12]. The root extract of the plant has been reported in
Nigeria studies to have antimalarial, analgesic, anti-
inflammatory and antibacterial action. The root bark is used
by traditional herbalist to cure wide range of illnesses [13].

C. Pharmacological Activities of Erythrina senegalensis
The pharmacological studies of this plant are demonstrated
and include antibacterial, antifungal, and antiplasmodial
activities, it also induces analgesic and antipyretic action.
Erythrina senegalensis is used by traditional healers to treat
many ailments, infections, and used as diuretic for horses
[12].In Gambia and Senegal, the sap from the crushed leaves
is applied to wounds for two or three days to promote
healing. The pounded bark and leaves are also used in
Nigeria as a tooth ache remedy and in Ivory Coast for general
disease treatment [14]. In Mali, ethanol extract of the plant
was found to contain active bacteriocides against
staphylococcus aureus, Enteracoccus faccalis, Bacillus subtilis
and Streptococcus pyogenes and thus have found application
in the treatment of bronchial infect, cough and throat
inflammation, malaria, jaundice, sterility, onchocerchiasis,
body pain and wound infection [15].

MATERIALS AND METHODS

D. Plant Material

Erythrina senegalensis root extract was collected from
federal college of forestry Jos, Plateau State. The plant taken
was identified and authenticated at the Department of
herbarium federal college of forestry Jos. The sample was
then chopped into small sizes and dried at room
temperature for four (4) weeks. The dry sample was crushed
into small sizes using mortar and pestle.

E. Preparation of Plant Extract

The dried sample (50g/200ml) was extracted successively
extracted with n-hexane, ethyl acetate and methanol using
cold extraction method (maceration). The solvent is left in
contact with the plant for 72 hours (3 days) in each case. The
extract is decanted and allowed to stand, after which it is
filtered through a Whatman No. 42 filter paper. The extract
was concentrated using a rotary evaporator. The extract was
transferred into a pre-weighed beaker and placed on a water
bath at 40°C until a plastic form of the extract is obtained. All
the crude extracts were then weighed to determine the
percentages yield of extraction. The percentage yield of
extraction was calculated by using the following equation:

Waeight of the dry concentrated crude srtract

Vield = x
% Weight of the dried crushed plant sample nsed 100%

F. Preliminary Phytochemical Screening

The phytochemical test for various phytochemicals present
in the extract was carried out using standard methods as
described below [16].

Test for Alkaloid

0.2g of the molten extract was mixed with little amount of
HCl and then wagners reagent. Formation of a white
precipitate indicates the presence of alkaloid.

Test for Flavonoid

0.2g of the molten extract was mixed with 1ml of 2%
ammonium chloride and the exposed to light. Yellow
precipitate indicates the presence of Flavonoid.
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Test for Anthraquinone

A few drops magnesium acetate was added to 0.2g of the
molten extract. Pink colour formation indicates the presence
of anthraquinone.

Test for Quinone

0.2g of the molten extract was treated with few drops of
conc. H,S040r aqueous NaOH solution. Red colour formation
indicates the presence of quinone.

Test for Phenols

0.2g of molten extract was mixed with ferric chloride
solution. A green or dirty green precipitate indicates the
presence of phenol.

Test for Tannins

0.2g of the molten extract was mixed with few drops ferric
chloride solution. A blue-black, green or blue-green
precipitate indicates the presence of tannin.

Test for Saponins
RESULTS

0.2g of extract was shaken 5ml of distilled water in a test
tube. Frothing which persists on warming indicates the
presence of saponin.

Test for Xanthoproteins

0.2g of extract was mixed with few drops of conc. HNO3 and
then few drops of ammonia. A red precipitate indicates the
presence of xanthoproteins.

Test for Steroids (Salkowski’s test)

0.2g of the extract was mixed with 3ml of chloroform and
2ml of conc. H2S04. A red colour appearance indicates the
presence of steroid.

Test for Terpenoid

About 0.2g extract was mixed with 2ml Chloroform and 3ml
of concentrated sulphuric acid was added carefully to form a
layer. A reddish brown coloration of the interface formed
indicates the presence of terpenoids

Tablel: Weight and Percentage Yield of Extract

Extract

Colour of extract Wt. of sample (g) Wt. of extract (g)

%Yield (w/w)

Hexane Extract Yellow 500 14.2 2.84
Ethylacetate Extract Orange 500 18.1 3.62
Methanol Extract Orange 500 214 4.28
Total Extract 1500 53.7 10.74

Table2. Showing the results for the phytochemical screening of the root extract of Erythrina senegalensis
Phytochemicals Hexane Extract Ethyl acetate Extract Methanol Extract

Alkaloids + - +
Flavonoids + + +
Steriods - - +
Tannins - + +
Phenols + - -
Quinones + s +
Saponins + + -
Terpenoids - - +
Anthraquinones + + +
Xanthoproteins + * +

Present (+) Absent (-)

DISCUSSION

The solvents used in the present study were selected based
on their different polarity ranges. In term of chemistry, polar
substances would dissolve in polar solvents while non-polar
substances will dissolve in non-polar solvents. [17].

The percentage yield of crude methanol extract (4.28%) is
the highest among the three solvent extracts, followed by
ethylacetate extract (3.62%), whereas hexane extract
showed the lowest percentage yield (2.84%). Thus total
percentage yield by E. senegalensis root was found to be
10.74%.

The result of the preliminary phytochemicals screening of
three solvent (N-hexane, ethylacetate and methanol) extracts
of the plant Erythrina senegalensis root is presented in the
Table 2. The result revealed that root bark of Erythrina
senegalensis contain alkaloids, flavonoid, steroid, tannin,
phenol, quinine, saponin, terpenoid, anthraquinone and
xanthoprotein. The N-hexane root extracts of the plant
reveal that the root contain alkaloid, flavonoid, phenol,
quinine, xanthoprotein, saponon, and anthraquinone but

showed a negative test for steroid, tannins and terpenoid.
The ethylacetate root extracts of the plant reveal that its
contain flavonoid, tannins, quinone, xanthoprotein, saponin,
anthraquinone but show negative result for alkaloid,
terpenoid, steroid and phenol. The methanol root extract of
the plant revealed that the root contain alkaloid, flavoniod,
steroid, tannin, quinine, terpenoid, xanthoproteins and
anthraquinone but show negative result for phenol, saponin.
The preliminary phytochemical screening of the root extract
of Erythrina senegalensis is similar with other research
findings [18].

The present research brings out information on different
active compounds in plants from root extracts of Erythrina
senegalensis.

Flavonoids shows biological activities like antimicrobial,
anti-inflammatory, analgesic, anti-allergic, antioxidant
properties and anticancer activities [19]. Because of the
presence of flavonoids in the plant, thus makes the plant to
be use as antioxidants and antimicrobial.
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Tannins are known to interact with protein to give the
astringent effects which is important for the treatment. They
form irreversible complex with proline-rich protein resulting
in the inhibition of cell protein synthesis. E. senegalensis is
thus useful as antiseptic and this activity is due to presence
of tannins [20, 21].

Phenolic compound in the plant proves that they have anti-
microbial and anti-fungal effect. Also, plants that contain
phenols could be used as anti-inflammatory, immune
enhancers and hormone modulators [22]. Phenolic
compounds are well known potential phytotoxins and exist
as free forms, esters or as glycoside when combined with
sugars. Such compounds contribute to the bitter taste [23].

Plant steroids (cardiac glycosides) are naturally occurring
plant phytoconstituents that have found therapeutic
applications as arrow poisons or cardiac drugs [24]. Steroids
are reported to exhibit strong antiviral and antibacterial
activities; they are used as treatment for congestive heart
failure [18].

Saponins are often referred to as "soap like behaviour” in
water, because of their foamy nature. They have anti-
carcinogenic properties, immune modulation activities and
regulation of cell proliferation as well as health benefits such
as inhibition of the growth of cancer cell and cholesterol
lowering activity [25]. Saponins are also important
therapeutically as they are shown to have hypolipidemic and
anticancer and anticancer activity.

Alkaloids have wonderful physiological effect on human and
used for the development of powerful analgesic drugs [26].
Alkaloids have pharmacological applications as anesthetics
and CNS stimulants, also serve as muscle relaxant [27].

Anthraquinones are also used as laxatives such as in the
drug senna glycoside

The curative properties of medicinal plants are perhaps due
to the presence of various chemicals. Therefore, apart from
giving an insight into valuable chemical constituents,
screening of different parts of medicinal plants would be a
prerequisite for evaluation of the pharmacological activities
of a plant and drug development.

CONCLUSION

The study has shown that the plant extract from the root of
Erythrina senegalensis possessed bioactive constituents like
saponins, tannins, alkaloids, terpenes and cardiac glycosides
which shows that it has high medicinal potential and can be
utilized in treatment of diseases. This confirms its
phamarcological importance and justifies its usage for
various health remedies.
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