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The qualitative phytochemical screening of the ethanolic seed extract of Cola lepidota
revealed the presence of important phytochemicals. The GCMS fatty acid chromatogram
showed that the extract contained fourteen fatty acid compounds and out of the fourteen
compounds, five were more prominent with the peaks corresponding to the retention time
range of 18.008 – 21.020. The peak at 19.779 retention time is the largest and has a peak
area of 43.23%. This largest peak is identified as linoleic acid methyl ester while the
second largest peak at 19.336 retention time with peak area 14.68% is due to the presence
of 1, 5-cyclododecadiene. The third largest peak at 21.020 retention time with the peak
area of 11.85% is Bis(2-ethylhexyl) phthalate while the fourth largest peak at 20.015
retention time with the peak area 8.98% represents octadecanoic acid methyl ester. The
fifth largest peak at the retention time of 18.008 and peak area of 7.03% represents
methylhexadecanoic acid. The importance of these phytochemicals is discussed.

etc, of a plant depending on the species of the
plant. Fruits however, are known generally for
their rich micro-nutrient constituents, low
caloric and protective effects (Shiundu, 2002;
Sachdeva et al., 2013).

Introduction
Medicinal plants are so called because they
contain
various
biologically
active
components which are largely products of
plant secondary metabolism usually referred
as phytochemicals or natural products. These
bioactive compounds can be used to treat
chronic as well as infectious diseases
(Duraipandiyan et al., 2006).

Cos et al., (2006) reported that natural
products, such as plants extract, either as pure
compounds or as standardized extracts,
provide unlimited opportunities for new drug
discoveries because of the unmatched
availability of chemical diversity. Clardy and
Walsh (2004) reported that small molecules

Phytochemicals may be located richly in the
root, stem, bark, leaf, fruit, seed, seed coat,
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from medicinal plants called natural products
are still major sources of innovative
therapeutic agents for various conditions,
including infectious diseases.

Awareness of medicinal plants usage is a
result of the many years of struggles against
illnesses due to which man learned to pursue
drugs in barks, seeds, fruit bodies, and other
parts of plants (Biljana, 2012). As mentioned
earlier, there are many ample written evidence
pertaining medicinal plants‟ usage in drug
preparation, the study of herbs according to
Sumner (2000) dates back over 5,000 years to
the Sumerians who created clay tablets with
lists of hundreds of medicinal plants (such as
myrrh and opium).

The actual date or period when and the first
place where medicinal plant usage for treating
ailments commenced is largely unknown.
However, many reports have shown that
medicinal plants usage in treating ailments is
as old as man. Ever since antiquity, people
looked for drugs in nature to cure their
diseases. According to Stojanoski (1999), the
commencing of the medicinal plants‟ use was
instinctive, as is the case with animals. That is
to say that there was paucity of information
relating either the reasons for the illnesses or
which plant and how it could be utilized as a
cure. Thus, everything was based on
experience (Biljana, 2012).

Cola lepidota is a member of the family of
Sterculiaceae and belongs to a group called
drupes (Pamplona-Roger, 2008). The pod of
Cola lepidota is yellowish and roundish and is
also called Yellow Monkey Kola, while the
white variety which is Cola parchycarpahas
more cylindrical shape and is also called
White Monkey Kola. Cola lepidota is
cultivated throughout the tropical regions of
the world. It is commonly found in Southern
Nigeria between the months of June to
November (Ogbu et al., 2007). Cola lepidota
fruits are highly nutritious and medicinal
(Pamplona-Roger, 2008) and Cola lepidota
(having yellow pod), Cola parchycarpa
(having white pod) and Cola lateritia (having
red pod) all belong to the family of monkey
kola (Okudu et al., 2015).

Biljana (2012) also reported that the
connection between man and his search for
drugs in nature dates from the far past, of
which there is ample evidence from various
sources: written documents, preserved
monuments, and even original plant
medicines.
Conventional medicine has acknowledged the
efficacies of medicinal plants leading to their
inclusion in modern medicine. Many drugs
today are from plant origin and many of such
drugs have been known since antiquity. In
2001, researchers identified 122 compounds
used in modern medicine which were derived
from traditional plant sources, 80% of these
have had a traditional use identical or related
to the current use of the active elements of the
plant (Fabricant and Farnsworth, 2001).

Cola lepidota is a selected specie for this
study because of its traditional use in some
parts of Abia State as a weight reducer and
research findings have shown that it contains
significantly
higher
phytochemical
constituents than other species and it is more
widely distributed (Oghenerebo and Falodun,
2013; Okudu et al., 2015; Essien et al., 2015).
Okudu et al., (2015) reported that Cola
lepidota juice contains significantly higher
phytochemical constituents than Cola
parchycarpa. Also, Okudu et al., (2015) were
able to investigate the phytochemical
constituents of the membranes and seeds of

Some of the pharmaceuticals currently
available to physicians are derived from plants
that have a long history of use as herbal
remedies, including aspirin, digoxin, quinine,
and opium (Swain, 1968).
13
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Cola lepidota and revealed that B-vitamins,
particularly riboflavin and niacin were found
in significant amount in Cola lepidota
membrane and both C. lepidota and C.
parchycarpa had substantial amounts of
phytochemicals
(particularly
alkaloids,
phenols, flavonoids and saponins. Essien et
al., (2015) detected from their phytochemical
screening, alkaloids, saponins, terpenoids,
carbohydrates, and flavonoids in the seeds and
fruit pulp extracts of C. lepidota K. Schum and
C. rostrata.

surfaces and are usually rough with either
reddish-brown or greenish colour. The seeds
contain hairy spines within the interior of the
opposing faces. These hairy spines could be
the major reason why earlier people preferred
consuming its closer specie, Cola nitida.
The high burden of cardiovascular disease
(CVD) in the developing countries is
attributable to the increasing incidence of
atherosclerotic diseases, perhaps due to
urbanization and higher risk factor levels
(such as obesity, diabetes, dyslipidemia,
hypertension, etc) (Murray and Lopez, 1996).

The Cola lepidotafruit was identified at
Forestry Department, Michael Okpara
University of Agriculture Umudike, Abia
State, Nigeria.

With urbanization, changing lifestyles,
diminished assess/availability of fresh
vegetables as well as increased consumption
of processed foods, the number of people with
obesity tends to increase. Therefore, a critical
management of traditional medicinal plant
resources has become a matter of urgency
(Zschocke et al., 2000).

Fig. A: Cola lepidota fruit with its scaly
brownish exocarp
The figure A is the mature, intact Cola
lepidota fruit. It shows the scaly exocarp that
is usually hard but can be easily cut open with
a knife. The fruit does not have a definite
shape. Its shape comes from the shape and
size of the seed inside it. The exocarp is
usually brownish in colour and covered with
tiny hairs. This portion of the exocarp must be
removed to get to the edible yellowish
mesocarp.

Studies have shown that Cola lepidota seeds
contain significant phytochemicals that could
be of therapeutic importance but not much is
known about the fatty acid compositions
hence the need for the GCMS fatty acid
analysis.
The aim of this study is to reveal the fatty acid
components of the ethanolic seed extract of
Cola lepidota using GCMS method as well as
qualitatively revealing some of the
phytochemicals present in the extract.

Fig. B: Cola lepidota fruit showing the
edible yellow mesocarp
The figure B shows two slightly torn scaly
exocarps, revealing the edible yellow pulps as
well as two yellow pulps completely devoid of
the scaly exocarp. It is these yellow pulps that
are often relished.

Materials and Methods
Collection of plant materials
Cola lepidota K. Schum fruits were purchased
from a local market in Aba, Abia State,
Nigeria and were identified in the Forestry
Department of Michael Okpara University of
Agriculture, Umudike by Mr. Ibe Ndukwe and

Fig. C: Cola lepidota seeds
The figure C shows three Cola lepidota seeds
which are obliquely ovoid with two flattered
14
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the seed specimen stored in the Department‟s
herbarium.

Qualitative phytochemical analyses of the
ethanolic seed extract of Cola lepidota

Preparation of plant seed extract for
phytochemical screening

The phytochemical screening of the extract
was done to detect the presence or absence of
secondary metabolites (phytochemicals) using
the standard methods described below.

The seeds were removed from their pods and
sun-dried and ground to fine powder and
stored in an air-tight container till when
needed for the experiment.

Test for reducing sugars (Trease and
Evans, 1996)

Hot continuous extraction with soxhlet
extractor was used to obtain the organic
compounds from the dry ground seed powder
and the solvent used was pure ethanol (99%)
in order to obtain polar lipids (usually, the
membrane bound lipids such as the
phospholipids
and
glycolipids).
The
temperature was maintained at 40C (so as not
to degrade certain compounds in the seed) for
8 hours in order to obtain the complete
extraction of the sample.

A known mass of 1g of sample and l0 ml of
distilled water were boiled for 10 mins and
then 200 µL of Fehling‟s solutions (A and B)
were added to 1 ml of filtrate and boiled.
Brick red precipitate was indicative of the
presence of reducing sugar.
Test for flavonoids (Trease and Evans,
1996)
Lead acetate test

The procedure involved weighing 200 g of the
powdered sample into a cellulose thimble in
the soxhlet extractor containing about 600 ml
of the pure ethanol. The sample was refluxed
for 8 hours at 40C using a condenser (with
running cold water) attached to the top of the
soxhlet. This condenser droped the
temperature
quickly,
enabling
the
condensation of the solvent on the sides of the
glass to drop back into the cellulose thimble.
The solvent was allowed to cool to room
temperature and filtered with Whatman No. 1
filter paper (Whatman International Ltd,
England) to remove any particulate matter.
The filtrate was concentrated using a rotary
evaporator (RE-52A, Union Laboratories,
England) and kept in a refrigerator
(Thermocool, England) at about 4C prior to
phytochemical screening by means of Gas
Chromatography-Mass Spectrometry (GCMS)
(GCMS (QP2010 PLUS), Shimadzu, Japan)
(for structural determination of the fatty acids
in the extract).

To 2.0 ml portion of the extract was added a
few drops of 10% lead acetate solution. A
cream or light yellow colouration showed the
presence of flavonoids.
Aluminium chloride test
To 2.0 ml portion of the extract was added a
few drops of 1% aluminium chloride solution
and observed for light yellow colouration. A
yellow precipitate indicated the presence of
flavonoids.
Test for tannins (Trease and Evans, 1996)
Ferric chloride test
To 1.0 ml portion of the extract, 4.0 ml of
distilled water was added and a few drops of
10% ferric chloride solution were also added.
The solution was then observed for blue or
green precipitate colouration indicating the
presence of tannins.
15
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Test for saponins (Trease and Evans, 1996)

Test for proteins

Emulsion test

Biuret test

To 2.0 ml portion of the extract 4ml of
distilled water was added and shaken
vigorously for 2 min after which a few drops
of olive oil were added. Formation of an
emulsion showed the presence of saponins.

The extract were treated with 1 ml of 10%
sodium hydroxide solution and heated. To
this, a drop of 0.7% copper sulphate solution
(CuSO4 (aq)) was added. Formation of purplish
violet colour indicates the presence of
proteins.

Test for resins (Sofowora, 1993)
Acetone-water test

Test for steroid (Trease and Evans, 1996)

After boiling 1 g of sample and l0 ml of 96%
ethanol for 5 mins, 3 ml acetone and 3 ml
conc. HCl acid were added and further boiled
for 3 mins. The presence of a white precipitate
showed the presence of resins.

Five (5) ml of aqueous extract was added to 2
ml chloroform and 3 ml of concentrated
H2SO4 were added cautiously for a reddish
brown intermittent layer, which confirms a
positive result.

Test for phenol

Test for alkaloid (Trease and Evans, 1996)

Ferric chloride test

A few drops of the following reagents were
added to each of 2.0 ml of the extract, and
observed for colour change:

To 2 ml of ethanol, 0.05 g of portion of the
extract added followed by few drops of
aqueous solution of ferric chloride. A
formation of reddish colour precipitate
indicates the presence of phenols.

Dragendorf reagent
A red to orange precipitate indicated the
presence of alkaloids.

Test for carbohydrates (Sofowora, 1993)
Wagner’s reagent
Molisch test
A reddish or deep-brown precipitate indicated
the presence of alkaloids

Ten millilitres (10 ml) of distilled water and 1
g extract were boiled for 5 mins and filtered.

Test for glycosides (Trease and Evans,
1996)

Then 1 ml of the filtrate, 100 µl Molisch
reagent solution and 1 ml conc. H2SO4 were
added and observed. Browning observed at the
interface
revealed
the
presence
of
carbohydrates.

A known mass of 1 g of sample and 10 ml of
water were boiled for 5 minutes. Then 400 µl
of equal (v/v) mixture of Fehlings solutions A
and B was added to 2 ml of filtrate to which 2
ml of dilute ammonia solution (NH3(aq)) was
added and boiled for 5 - 10 mins. The filterate
changed to a brick red precipitate, indicating
the presence of glycosides.

Test for oil (Sofowora, 1993)
A part of the extract was smeared on a filtered
paper to observe for transluscence on the
paper.
16
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Test for terpenoids (Salkowski
(Trease and Evans, 1996)

The m/z ratio obtained was calibrated from the
graph obtained which was called the mass
spectrum graph which is the fingerprint of the
molecule. Interpretation of mass spectrum
GC-MS was conducted using the database of
National Institute of Standard and technology
(NIST) having more than 62,000 patterns. The
spectrum of the unknown component was
compared with the spectrum of the known
components stored in the NIST Library 2008
WILEY8, FAME. The Name, Molecular
weight and structure of the components of the
test materials were ascertained.

Test)

Five ml of extract was mixed in 2 ml of
chlorofoam, and 3 ml of concentrated H2SO4
was carefully added to form a layer. A reddish
brown colouration of the interface was formed
indicating a positive result for the presence of
terpenoid compounds.
Analysis of fatty acid composition of
ethanolic
seed
extract
using
gas
chromatography-mass spectrometry (GCMS)

Results and Discussion
The ethanol seed extract of Cola lepidota was
subjected to GC-MS analysis on the
instrument
GCMS-QP2010
PLUS
SHIMADZU, JAPAN. The oven temperature
was programmed at 60°C for 0 min, and was
gradually increased to 140°C at 4.0 min and
then ending with 250°C at 6 min. A sample
volume of 8.0 μl was injected for analysis.
Helium gas 99.995% of purity was used as a
carrier gas as well as an eluent. The flow rate
of helium gas was set to 1.61 ml/min. The
sample injector temperature was maintained at
200 ºC and the split ratio was 1.0 throughout
the experiment periods.

Table 1 reveals some of the phytochemicals
contained in the ethanolic seed extract of Cola
lepidota. The concentrations of the
phytochemicals were not obtained. The
qualitative method was to detect the presence
(+) or absence (-) of the above
phytochemicals.
GC-MS analysis of ethanolic seed extract of
Cola lepidota
GC-MS analysis of the ethanol seed extract of
Cola lepidota was carried out. The
Chromatogram of Cola lepidota seed extract is
shown in figure 1. A total of fourteen (14)
compounds
were
identified.
The
Chromatogram shows 5 prominent peaks in
the retention time range 18.008 – 21.020. The
peak at 19.779 retention time is the largest
peak and has a peak area of 43.23%. This
largest peak is due to the presence of linoleic
acid methyl ester. The Second less prominent
peak at 19.336 retention time with the peak
area 14.68% is due to the presence of 1,5Cyclododecadiene. The third less significant
peak at 21.020 retention time with the peak
area 11.85% is Bis (2-ethylhexyl) phthalate.

The ionization mass spectroscopic analysis
was done with 70 eV. The mass spectra were
recorded for the mass range 35 - 800 m/z for
about 25 min. Identification of components
was based on comparison of their mass
spectra. As the compounds separated on
elution through the column, they were
detected in electronic signals. As individual
compounds
eluted
from
the
Gas
chromatographic column, they entered the
electron ionization detector where they were
bombarded with a stream of electrons causing
them to break apart into fragments. The
fragments were actually charged ions with a
certain mass.

The Fourth less prominent peak at 20.015
retention time with the peak area 8.98%
17
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denotes octadecanoic acid methyl ester while
the last prominent peak at 18.008 retention
time with peak area 7.03% is hexadecanoic
acid methyl ester. The other less prominent
peaks at other retention times are given in
appendix. The table 2 shows the fatty acids of
the seed extract obtained by GCMS analysis.
The table 2 shows all the fatty acids as
obtained.

antibacterial (Alvesalo et al., 2006), antiinflammatory (Subarnas and Wagner, 2000
and Wildlansky et al., 2005), vasodilatory
(Calderone et al., 2004), anticancer (Formica
and Regelson, 1995), and antiischemic (Rump
et al., 1995; Duthie et al., 2000, and Mladenka
et al., 2010).
They are also able to inhibit lipid peroxidation
and platelet aggregation and improve
increased capillary permeability and fragility
(Valensi et al., 1996; Hubbard et al., 2004;
Cirico and Omaye, 2006).Evidence has shown
that alkaloids have antidiabetic and
antioxidant properties (Khalijah et al., 2013).

The qualitative phytochemical screening of
the ethanolic seed extract of C. lepidota
reveals the presence of phenols, flavonoids,
steroids,
saponins,
tannins,
alkaloids,
carbohydrates, phenols, fats and oils, and
terpenoids and this result is supported by the
works of Okudu et al., (2015) and Essien et
al., (2015) which reported the presence of
such phytochemicals in C. lepidota seeds.

Evidence shows that phenolics and saponins
have high antioxidative potentials and could
be applied in nutraceuticals, functional foods
as well as acting as natural food preservatives
(Kim et al., 2004).

Therefore, the seed of C. lepidota is a good
repository for a host of important
phytochemicals that are capable of treating
certain disease conditions. Some of these
compounds have antioxidant activities for
instance; Oktay et al., (2003) reported that
there is a strong positive relationship existing
between total phenolic contents and
antioxidant activity which appears to be the
trend in many plant species.

Studies have revealed that tannins also possess
strong antioxidant properties (Hagerman et al.,
2001; Ken et al., 2002; Ryszard, 2007;
Koleckar et al., 2008; Karamac, 2009 and
Muhammad et al., 2013). Natural pancreatic
lipase (PL) inhibitors such as saponins,
polyphenols, terpenes, and microbial byproducts have been described as unexplored
potentials in the management of obesity and
new drug discovery (Najla et al., 2012).

Rice-Evans et al., (1997) reported that under
experimental conditions, the antioxidative
potentials of plant phenolics are always linked
to their electron donation, reducing power, and
metal-chelating ability.

Flavonoids have been to reduce lipid profile
by inhibiting hepatic HMG-CoA reductase
(Jung et al., 2006).

Sakihama et al., (2002) and Michalak (2006)
revealed
that
flavonoids
and
other
phenylpropanoids act as hydrogen peroxide
scavengers as they are oxidized by peroxidase.
Apart from possessing antioxidant quality,
studies have also revealed flavonoids as
exhibiting other multiple biological effects
such as antiviral (Weber et al., 2003),

Enechi et al., (2014) reported that C. lepidota
seed extract may also inhibit cholesterol
absorption from the intestine due to the
formation of complexes with compounds such
as glycosides and saponins while Mijake et
al., (1998) reported that flavonoids decrease
the total cholesterol and triacylglycerols of
rats.
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Table.1 Qualitative phytochemical analysis of ethanolic seed extract of Cola lepidota
Compounds

Method/Test Type

Flavonoids
Cardiac glycosides
Steroids
Saponins
Tannins
Alkaloids

Aluminium chloride test
Fehling‟s solution (A and B) test
Trease and Evans (1996) Method
Froth Method
Ferric chloride test
Wagner‟s reagent test

Detected (+) or
Not detected (-)
+
+
+
+
+

Carbohydrates

Molisch test

+

Phenols
Reducing sugars
Fats and Oil

Ferric chloride test
Fehling‟s solution (A and B) test
Transluscent method

+
+

Protein
Terpenoids

Biuret test
Salkowski test

+

Resins

Acetone-water test

-

Indicator
Yellow precipitate
Brick red precipitate
Reddish-Brown colouration
Formation of emulsion
Brownish-green precipitate
Reddish or Deep brown
precipitate
Formation of Brown
Colouration
Muddy brown precipitate
Brick red precipitate
Formation of transluscence on
filter paper
Purplish colouration
A reddish-brown colouration
at the interface
Formation of white
precipitate

Table.2 Identified fatty acid compounds in ethanol seed extract of Cola lepidota with their
Retention Times (RT), Peak Areas, Molecular Weights (MW) and molecular formulae
Peak

RT

Name of compound

1
2
3
4
5
6
7
8
9
10
11
12
13
14

5.378
14.419
14.572
16.400
17.606
18.008
19.366
19.779
20.015
20.648
20.812
21.020
21.809
22.014

3,7-Dimethylnonane
Alpha-(tert-butylsulfinyl)toluene
p-Hydroxyphenyl benzyl ether
4-Isopropyl-1,7-dimethylcyclodecane
1,2-Benzenedicarboxylic acid
Methylhexadecanoate
1,5-Cyclododecadiene
Linoleic acid methyl ester
Octadecanoic acid methyl ester
(9Z)-9,17-Octadecadienal
Farnesyl alcohol
Bis(2-ethylhexyl) phthalate
Dimethylhexylsilyl chloride
Methyl isoheptadecanoate

Molecular
formula
C11H24
C11H16OS
C13H12O2
C15H30
C16H22O4
C17H34O2
C12H20
C19H34O2
C19H38O2
C18H32O
C15H26O
C24H38O4
C8H19ClSi
C18H36O2

MW
156
196
200
210
278
270
164
294
298
264
222
390
178
284

Peak area
%
0.53
0.24
0.12
0.66
0.63
7.03
14.68
43.23
8.98
4.68
4.01
11.85
1.80
1.58

Table 2 above shows the fourteen (14) fatty acid compounds obtained from the ethanolic seed extract of Cola
lepidota using GCMS method. Out of this fourteen (14) compounds, five (5) were more prominent as indicated by
their percentage (%) peak areas. These prominent compounds are methylhexadecanoate, 1, 5-cyclododecadiene,
linoleic acid methyl ester, octadecanoic acid methyl ester, and bis (2-ethylhexyl) phthalate.
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Fig.1 Chromatogram of ethanolic seed extract of Cola lepidota

Fig.A and B Cola lepidota fruits and seeds
A

B
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Fig. C

Ram et al., (1997) and Ahmed et al., (2010)
suggested that the underlying mechanism of
lipid lowering effect of C. lepidota could be
by inhibition of lipid absorption due to the
presence of saponins in Cola lepidota while
Sharmila et al., (2007) suggested that the
mechanism of lipid lowering effect of Cola
lepidota could be as a result of inhibition of
cholesterol esterase, activation of fatty acid
synthase, acetyl-CoA carboxylase and
production of triacylglycerol precursors such
as acetyl-CoA and glycerol phosphate.

AIDS, etc, since plants have been shown to
possess a wide variety of natural products
with diverse structural characteristics making
many of them capable of treating diseases.
Cola lepidota seeds are recommended for
further studies in order to reveal their potency
in treating a targeted chronic disease
conditions like hyperlipidaemia, diabetes,
obesity or any other cardiovascular disease,
considering the fact that they are good
repository
for
several
important
phytochemicals.

The fatty acid composition of the ethanolic
seed extract revealed that linoleic acid methyl
ester is the most prominent fatty acid
compound contained in the seed extract and
studies have shown that replacing either
saturated fatty acid (SFA) or carbohydrate
with linoleic acid reduces LDL-C and TCH to
HDL-C ratio (Kris-Etherton and Yu, 1997;
Mensink et al., 2003) and higher intake of
linoleic acid was not associated with
inflammatory cytokines in humans (Harris et
al., 2009). Therefore, the presence of linoleic
acid in the seed extract could be contributory
to the hypolipidemic effects as reported by
Ekweogu et al., (2018).
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