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ABSTRACT

A plant serves as a natural source of treatments and therapies for human beings as from
prehistoric times to date; among them, medicinal herbs are the best because of its exten-
sive use and fewer side effects. In the present study, the phytochemical analysis of Albizia
chevalieri was carried out as this plant may be among one of the imperative medicinal
herbs for the treatment of ailments such as malaria, diabetes, diarrhea, and dysentery.
The phytochemical analysis was carried out for three aerial parts of the plant extracted
with three different solvents (methanol, ethyl acetate, and n-hexane). Qualitative anal-
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ysis showed that methanol extracted almost all the secondary metabolites in all the KEYWORDS
three aerial parts of the plant. After quantification, it was observed that methanol root Phytochemical
extract had the highest phenolic contents (44.83 ug/GAE/g), followed by methanol leaf Qualitative
extract (38.89 ug/GAE/g), methanol stem bark extract (22.00 ug/GAE/g), ethyl acetate Quantitative
root extract (8.19 ug GAE/g), ethyl acetate stem bark extract (13.49 ug GAE/g), and ethyl Albizia chevalieri
acetate leaf extract (23.66 ug GAE/g), whereas n-hexane extracts had a very low phenolic Phytoconstituents
content with n- hexane root extract (0.66 ug GAE/g), n-hexane stem bark extract (2.69
ug GAE/g), and n-hexane leaf extract (7.80 ug GAE/g). The presence of high amount of
phytoconstituents suggests that A. chevalieri may have high medicinal value and it can be
carefully studied to extract the natural compounds present, which may be beneficial to
human beings and which may be commercialized for higher production than using syn-
thetic drugs with side effects.

1. Introduction protect themselves, but recent research demonstrates

Phytochemicals are plant chemicals with disease pre-
ventive properties. They have nutrients that are non-
essential, which are not required by the human body
for life sustenance. Plants produce these chemicals to

that they can also protect against diseases which are
well known (Breslin, 2017). There are thousands of
well-known phytochemicals, and some of these phyto-
chemicals are lycopene in tomatoes, isoflavones in soy,
and flavonoids in fruits.

* Corresponding author Hajara Sani Labaran B2 slhajara@gmail.com B2 Biological Science Department, Federal University of Kashere,

Gombe State, Nigeria.

© 2020 Faculty of Science, ATBU Bauchi. All rights reserved


mailto:slhajara@gmail.com
http://dx.doi.org/10.5455/sf.XXXXX
www.atbuscienceforum.com

H. S. Labaran et al. / Science Forum (Journal of Pure and Applied Sciences) 20 (2020) 266 — 273 267

Phytochemicals are present naturally in many
foods, but it is discovered that through bioengineer-
ing, new plants will be developed naturally, which may
contain higher levels of phytochemicals. This would
be incorporated to provide enough phytochemicals in
our foods Breslin, 2017; Harborne, 1998; Molyneux
etal, 2007).

Therapeutic properties have been attributed to
natural herbs. Various medicinal plants offer the
main basis of new pharmaceutical medicines and
healthcare products (Ivanova et al., 2005). Extraction,
isolation, and characterization of several active phyto-
chemical compounds from these plant factories have
provided to some high activity profile drugs (Mandal
et al, 2007) The use of medicinal herb is well known
in India (Jeyachandran and Mahesh, 2007). Evidence
indicates that secondary plant metabolites play an
important role in human health and may be import-
ant in nutrition (Hertog et al,, 1993). It is believed that
the crude extract from medicinal plants is more active
in nature than isolated compounds due to their syner-
gistic effects (Jana and Shekhawat, 2010). Preliminary
phytoconstituent screening of plants has revealed the
presence of numerous chemicals including anthraqui-
nones, alkaloids, tannins, flavonoids, steroids, glyco-
sides, and saponins. The secondary phytoconstituents
of plants serve as resistance mechanisms against dis-
eases and predation by many microorganisms’ insects
and herbivores (Cowan, 1999). Due to this popular
principle that green medicine is safe, easily available,
and with fewer side effects, customary herbal medi-
cines have become more popular in the treatment of
many ailments. Community demand as well as mar-
ketplace, today, has been facing either extinction or
loss of genetic diversity so that there is a great threat
by many medicinal plants (Misra, 2009).

Since time immemorial, plant products have been
a part of phytomedicines. These can be derived from
any part of the plant such as bark, leaves, flowers,
roots, fruits, seeds, and so on (Cragg and Newman),
for the synthesis of complex chemical substances.
The constituents of plants are beneficial because such
information will be of importance. Such phytochem-
ical screening of various plant lives is reported by
many workers (Mojab et al.,, 2003; Parekh and Chanda,
2009).

Plant activities were categorized into “very potent,”
“good to moderate,” “weak,” “very weak,” and “in
active.” By principle, the following criteria used by
Wilcox et al. (2004), a pure compound may be consid-
ered highly active if IC50 < 0.06 uM, being active with
0.06 uM <10 puM, and compounds with IC50 >10 pM

were considered inactive. The following inhibition
percentages were proposed in vivo activity of anti-
malarial extracts at a fixed dose of 250 mg kg™ day*:
100%-90% (very good activity), 90%-50% (good to
moderate), 50%-10% (moderate to weak), and 0% (in
active) (Rasoanaivo and Oketch-Rabah, 1998).

Albizia chevalieri is a flowering shrub under
harsher conditions of the desiccated savanna from
Senegal, Niger, and Nigeria. A plant A. chevalieri is a
tree that grows up to 12-m tall, which has an open and
curved or umbrella-shaped covering, bark pale-gray-
ish, twigs teenage with white lenticels, and leaves with
8-12 pairs of pinnate and 20-40 pairs of leaflets each.
The bark was reported to contain alkaloids and also
tannins sufficient for use in tanning in Nigeria and
Senegal. It is used as purgative and taenicide in Borno,
North-eastern Nigeria, and also cures coughs. A decoc-
tion of leaves is used in Northern Nigeria as a cure for
dysentery (Burkill, 1995; Le Houerou, 2009). There is
also information on the local use of the leaf extract for
cancer treatment in Zaria City, Kaduna State.

The preceding studies on the methanol leaf extract
of A. chevalieri against Plasmodium berghei model have
indicate the existence of phenol compounds with con-
siderable antiplasmodial activity (Hajara et al.,, 2017).
This research was intended to determine photochemi-
cal constituents both qualitative and quantitative in A.
chevalieri.

Materials and Methods
Plant collection, authentication, and extraction

The fresh leaves, stem bark, and root of A. chevalieri
were collected in the month of September, 2018, at
Kurba-North, Yamaltu-Deba, local government area of
Gombe State. It was authenticated by a taxonomist tax-
onomically at the herbarium unit of the Department of
Biological Sciences, Gombe State University. A voucher
specimen (649) was deposited in the herbarium for
prospect reference. The leaves, stem bark, and roots
of A. chevalieri were washed under running tap water
to get rid of dirt and other foreign particles that may
be present. They were air-dried at room temperature
(27°C-37°C) away from direct sunlight for 3 weeks
and were later crushed into coarse powder using mor-
tar and pestle and into fine powder using an electric
grinder. The plant material were then stored in sealed
containers until use. Extraction was done via macera-
tion using ethyl acetate, n-hexane, and methanol; the
macerates after the extraction process were filtered
twice through cotton wool and through Whatman No.1
filter paper; the residue after the filtration process was



268 H. S. Labaran et al. / Science Forum (Journal of Pure and Applied Sciences) 20 (2020) 266 — 273

redundant; the filtrate was then concentrated using a
rotary evaporator; and the extracts were stored at 4°C.

Qualitative phytochemical analysis

The extracts were subjected to phytochemical screen-
ing to determine the classes of secondary metabo-
lites present in the plant materials according to Brain
and Turner (1975) and Trease and Evans (1983).
These include alkaloids, saponins, tannins, flavonoids,
anthraquinones, and steroids.

Test for saponins

Saponins were detected using the froth test method.
Exactly, 1 g of the sample was weighed into a con-
ical flask, in which 10 ml of sterile distilled water
was added and boiled for 5 minutes. The fusion was
filtered, and 2.5 ml of the filtrate was added to 10 ml
of the sterile water in a test tube. The test tube was
tapered and shaken dynamically for about 30 seconds.
It was later boiled for 10 minutes, and the froth was
observed for the confirmation of saponins and allowed
to set for % hour; honey comb froth indicates the pres-
ence of saponins (Sofowora, 1993).

Test for tannins

About 0.5 g of the extract was mixed systematically
with 10 ml of distilled water and then filtered; about
5 ml of the filtrate was added to 1 ml of 5% ferric
chloride solution. The appearance of blue-black,
greenish, or blue-green precipitate indicates the pres-
ence of tannins.

Test for glycosides

Exactly 25 ml of dilute sulfuric acid was added to 5 ml of
the extract in a test tube and boiled for 15 minutes and
cooled and neutralized with 10% NaOH; then, 5 ml of
Fehling’s solution was added, and brick red precipitates
indicate the presence of glycosides (Sofowora, 1993).

Test for alkaloids

About 0.5 g of the extract was stirred with 5 ml of
1% hydrochloric acid on a steam bath and filtered.
About 1 ml of the filtrate was then treated with few
drops of Mayer’s reagent. A white or creamy white
precipitate considered as an indication of alkaloids
(Salehi-Surmaghi et al., 1992).

Test for flavonoids

A few drops of concentrated hydrochloric acid (HCI)
were added to a small amount of extract of the plant
material; immediate development of red color indi-
cates the presence of flavonoid (Sofowora, 1993).

Test for anthraquinones

Exactly 0.5 g each of the plant extract was shaken with
10 ml of benzene and filtered, and about 5 ml of 10%
ammonia solution was added to the filtrate. The mix-
ture was shaken, and the presence of a pink, red, or
violet color in the ammoniacal (lower) phase indicates
the presence of anthraquinones (Sofowora).

Quantitative phytochemical analysis

These tests were carried out on the secondary metab-
olites active on P, falciparum, which are flavonoids and
alkaloids to determine the total phenolic compounds.

Estimation of total alkaloids
Procedure

Exactly 10 mg of plant extract was homogenized and
20 ml of methanol was added: ammonia (68:2); the
ammonium solution was decanted after 24 hours.
Fresh methanolic ammonia was added. The proce-
dure was repeated three times, and the extract was
then pooled and evaporated using a flash evaporator.
The residue was then treated with 1N HCl and was
kept overnight. The acidic solution was extracted with
20 ml of CHC1, thrice. The organic layer was pooled
and evaporated to dryness. The basic fraction bas-
ified the acidic layer with concentrated NaOH to pH
12 and was extracted with CHC1, (20 ml) thrice. The
CHC1, layer was pooled, dried over absorbent cotton,
and evaporated to dryness. The fraction that contains
ajmalicine was weighed, and serpentine was expressed
asmg/100 g.

weight of Alkaloids

x100
weight of sample

Alkaloids (%) =

Determination of flavonoids

The determination of flavonoids was done by the
method reported by Ejikeme et al. (2014) and Boham
and Kocipai (1994).

Procedure

Exactly 50 ml of 80% aqueous methanol was added
to 2.50 g of sample in a 250 ml beaker, covered, and
allowed to stand for 24 hours at room temperature.
After the removal of supernatant, the deposit was
re-extracted (three times) with the same volume of eth-
anol. The Whatman filter paper number 42 (125 mm)
was used to filter the whole solution of each extract.
Each filtrate was later transferred into a crucible and
evaporated to dryness over a water bath. The content
in the crucible was cooled in a desiccator and weighed
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until constant weight was obtained (Okwu, 2004). The
percentage of flavonoid was calculated as follows:

weight of flavonoid

x100
weight of sample

% flavonoids =

Estimation of total phenols

The amount of total phenols in the tissues was esti-
mated by the method proposed by Mallick and Singh
(1980).

Procedure

The extract (0.5 g) was homogenized in 10x volume
of 80% ethanol. The homogenate was centrifuged
at 10,000 rpm for 20 minutes. The extraction was
repeated with 80% ethanol. The supernatants were
pooled and evaporated to dryness. The residue was
then dissolved in a known volume of distilled water.
Different aliquots were pipetted out, and the volume
in each tube was made up to 3.0 ml with distilled
water. Folin-Ciocalteau reagent (0.5 ml) was added,
and an equal volume of Na,CO, and the tubes were
placed in a boiling water bath for exactly 1 minute.
The tubes were allowed to cool, and the absorbance of
each tube was read at 650 nm in a spectrophotometer
against a reagent blank. Standard gallic acid solutions
(0.2-1 ml) corresponding to 2.0-10 pg concentrations
were also treated as above. The concentration of phe-
nols was expressed as pg/g.

Results

The fresh leaves, stem bark, and root of A. chevalieri
were collected in the month of December, 2018 at
Kurba-North, Yamaltu-Deba, local government area of
Gombe State. The qualitative phytochemical screening
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for secondary metabolites showed the presence of
a variety of phytochemicals in different extracts for
each plant part. Table 1 shows the existence of all the
secondary metabolites in good amounts in the three
parts of methanol extracts. In ethyl acetate extracts,
flavonoids, alkaloids, steroids, and anthraquinones
were present, cardiac glycosides were absent in the
leaves of ethyl acetate extract, tannins were absent in
the stem bark of ethyl acetate extract, and saponins
were present only in the root of ethyl acetate extract,
whereas saponins were absent in leaves and stem
bark of ethyl acetate extract. Flavonoids were present
in N-hexane extract of all the plant parts, alkaloids and
cardiac glycosides were only present in the n-hexane
leaf extract, and steroids and anthraquinones were
only present in n-hexane stem bark extract.

Discussion

The A. chevalieri is a plant whose qualitative and
quantitative determination in this study was shown to
contain considerable amount of phenolic compounds;
these phenolic compounds are secondary metabolites
in plant which are concerned in a number of metabolic
pathways and are vital for plant maturity and replica
as well as defensive agents against pathogens. Phenolic
compounds may play an important role in preventing
chronic illnesses such as cardiovascular diseases, cer-
tain type of cancers, neurodegenerative disease, and
diabetes (Verma et al,, 2010). In plants, these metab-
olites and their derivatives play an important role
in cell wall integrity and defense against pathogens
(Verma etal., 2010).

Flavonoids are known to have antioxidant prop-
erty and have been shown to hinder the beginning,
support, and progression of tumors (Kim et al., 2005).
Lessening of coronary heartdisease has been reported

Table 1. Qualitative phytochemical screening in three aerial parts of Albizia chevalieri.

Phytochemicals Methanol Ethyl acetate N-hexane
Leaves S/bark Root Leaves S/bark Root Leaves S/bark Root
Flavonoids + + + + + + + + +
Alkaloids + + + + + + + - -
Glycosides + + + - + + + - -
Tannins + + + + - - - - -
Steroids + + + + + + - + -
Anthraquinones + + + + + + - + -
Saponins + + + - - - + - -
+ Positive
- Negative

S/bark  Stem bark
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to be associated with intake of flavonoid (Hertog et
al.,, 1993). Flavonoids and other polyphenols belong
to the recently popular phytochemicals, chemicals
derived from plant material with potentially valu-
able effects on human health. Flavonoids have shown
to possess many pharmacological properties such
as antioxidant activities, anti-inflammatory activi-
ties, anticancer activities, and antimicrobial effects;
hence, flavonoids may have a causal effect to its fer-
tility properties and other pharmacological effects
that the plant possesses (Harborne, 1998; Verma et
al, 2011). Flavonoids are rich plant phenolic com-
pounds. More than 6,000 have been identified to date,
and some have shown to own antiparasitic activity
(Saxena et al,, 2003). ). This research has shown that
the leaf, stem bark, and root of A. chevalieri contain
a considerable amount of flavonoids. Table 2 shows
that flavonoid contents were observed to be high in
methanol stem bark extract with 44.83 (g/100 g),
followed by methanol root extract (38.89 g/100 g),
whereas methanol leaf extract, ethyl acetate 1 stem
bark extract, n-hexane stem bark extract, n-hexane
leaf extract, and ethyl acetate leaf extract were with
a very little contents of 22.00, 19.05, 16.67, 7.14, and
4.17 g/100 g, respectively.

Tannins are formed by polymerization of quinone
units, which is one of the main active ingredients found
in plant-based medicines (Haslam, 1996). It serves as
caustics for cationic dyes used in the dyestuff indus-
try as well as in making of inks. Other uses of tannin
are used for wine, fruit juice, and beer clearing up in
food industries (Wurdig et al., 1989). Tannin has been
reported to hinder HIV replication (Kashiwada et al,,
1992). Therefore, A. chevalieri is possible in the provi-
sion of tannin.

Table 2. Phytochemical composition in three parts of
A. chevalieri.

samples Total alkaloids  Total phenols Flavonoids
(g/100g) (ug GAE/g)  (g/100g)
Leaves Methanol 46.94 33.69 22.00
Leaves E. acetate 16.30 23.66 4.17
Leaves N-hexane - 7.80 7.14
S/bark Methanol 10.78 33.69 44.83
S/bark E. acetate 25.72 13.49 19.05
S/bark N-hexane - 2.96 16.67
Root Methanol 55.08 44.48 38.89
Root E. acetate 21.34 8.19 9.09
Root N-hexane - 0.66 29.41

According to Braunwald et al. (1961), cardiac glyco-
side has been used in the treatment of congestive heart
failure due to its direct exploit which increases the
force of myocardial contraction. They also explained
that in the vascular system, cardiac glycoside acts
directly on smooth muscles. Their property on neutral
tissues and indirect result on electrical activities of the
heart and vascular resistance as well as capacitance
are equally reported (Braunwald et al, 1961). The
leaf, stem bark, and root of A. chevalieri in this study
were shown to contain glycosides which could be con-
quered for their medicinal properties.

Alkaloids are generally fatal to other organisms.
They often have pharmacological sound effects and
are used as medications, antimicrobial, antihyperten-
sive agent, local anesthetic and stimulant, antibacte-
ria, anticancer, antiasthma, and antimalarial agents
(Verma etal,, 2010). The presence of alkaloids in A. che-
valieri confirms its uses as antimalarial drug (Hajara et
al., 2017). Alkaloids and tannins may also contribute
to the plant effects as antimalarial, anti-diarrheal, and
analgesic agent. Alkaloids are one of the major classes
of natural products that exhibit antimalarial activity.
Indeed, quinine, the first antimalarial drug, belongs to
this class. Over 1000 alkaloids from higher plants were
reported to demonstrate considerable antimalarial
activity in studies published from 1990 to 2000; some
of these were more efficient than chloroquine (Saxena
etal, 2003). It was observed after quantifying alkaloids
as shown in Table 2; that methanol root extract have
the highest alkaloid contents (55.08%), followed by
methanol leaf extract, ethyl acetate stem bark extract,
ethyl acetate root extract, ethyl acetate leaf extract, and
methanol stem bark extract having 46.94%, 25.72%,
21.34 %, 16.30%, and 10.78%, respectively.

Terpenoids are a large group of naturally occurring
organic compounds and are key constituents of plant
resin essential oil extracted from plants. Terpenoids
with the most potential antimalarial property are sum-
marized with their chemical structures. A. chevalieri
methanol leaf extract was found to own high-quality
amount of terpenoids, which agrees with the study of
Hajara etal. (2017) and is also in line with the present
research.

Saponins are being used commercially as dietary
supplements and nutraceuticals. They are expected
to lead to hydrolysis of glycoside from terpenoids and,
hence, reduce the toxicity linked with the intact mol-
ecule (Verma et al,, 2010). Appreciable quantities of
saponins are found in the leaf, stem bark, and root of
A. chevalieri as shown in Table 1.
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Figure 1. Total alkaloid content of different extracts of A.
chevalieri.
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Figure 2. Total flavonoid content of different extracts of A.
chevalieri.

Pharmacologically imperative phytochemicals in
different plant parts of A. chevalieri were quantified,
and the total phenolic content was found to be in good
amounts. The methanol root extract showed maxi-
mum phenolic content as 44.48 pg GAE/g, followed
by methanol leaf extract (33.69 ug GAE/g), metha-
nol stem bark extract (33.69 ug GAE/g), ethyl acetate
root extract (8.19 pg GAE/g), ethyl acetate stem
bark extract (13.49 ug GAE/g), and ethyl acetate leaf
extract (23.66 pg GAE/g), whereas n-hexane extracts
had a very low phenolic content with n- hexane root
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Figure 3. Total phenolic content of different extracts of A.
chevalieri.

extract (0.66 pg GAE/g), n-hexane stem bark extract
(2.69 pg GAE/g), and n-hexane leaf extract (7.80 pg
GAE/g) as shown in Table 2. Appreciable amount of
phenolic compounds was found in the methanol leaf
extract of A. chevalieri, which agrees with the study of
Hajara et al. (2017).

Conclusions

The resultant metabolites are present in considerable
amounts in the various crude extracts of the three
different plant parts; hence, the methanolic extracts
were found to contain elevated amounts of these sec-
ondary metabolites than the rest of the extracts of
ethyl acetate and n-hexane. Their qualitative analy-
sis revealed their presence, whereas their quantita-
tive analysis gives almost approximate idea for their
quantity present. Pharmacologically vital phytochem-
icals in different aerial parts of A. chevalieri were
quantified, and total phenolic content was found to be
in good amounts. The methanol root extract showed
maximum phenolic content as 44.48 pg GAE/g, fol-
lowed by methanol leaf extract (33.69 pg GAE/g),
methanol stem bark extract (33.69 ug GAE/g), ethyl
acetate root extract (8.19 pg GAE/g), ethyl acetate
stem bark extract (13.49 pg GAE/g), and ethyl ace-
tate leaf extract (23.66 ug GAE/g), whereas n-hexane
extracts had a very low phenolic content with n-hex-
ane root extract (0.66 ug GAE/g), n-hexane stem bark
extract (2.69 pg GAE/g), and n-hexane leaf extract
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(7.80 ug GAE/g) as shown in Table 2. This research
result has acknowledged through the study of their
phytochemistry that they have potential to be used
as substituent of antimalarial as well as antibiotic
drugs; the industries, particularly, pharmaceutical,
may advance this study and bring out the best out of
this plant.
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