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ABSTRACT

Natural products such as plants remains the most readily available remedy to many of human problems. The free
oxygen we breathe in comes from plants and many more nutritional and health benefits which are yet to be
discovered. This is why the proximate analysis, phytochemical screening and mineral content of Ficur sur forssk
leaves and stem bark were investigated. The proximate analysis, phytochemical screening and mineral content
analysis were carried using standard methods. The proximate analysis of the leaves of revealed; 36.45%,
20.41% and 20.22% for carbohydrate, crude fibre and moisture content while that of the stem bark was 60.12%,
20.35% and 8.37% for carbohydrate, crude fibre and moisture content respectively. The presence of active
phytochemical constituents such as alkaloids, glycosides, flavonoids, saponins, terpenoids, phenolics and
eugenols were detected in both leaves and stem bark. Among the minerals present in both leaves and stem bark
was potassium which gave the highest concentration of 19.3ppm and 17.7ppm respectively. Others were Na
(15.90ppm, 12.60ppm), Ca (1.86ppm, 5.62ppm), Mg (2.91ppm, 1.63ppm), Fe (2.60ppm, 5.30 ppm) and Cr
(0.08ppm, 0.05). This study suggests that the plant samples have useful phytochemicals and minerals which can
have useful pharmacological effects and also serve as nutritional supplements.
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INTRODUCTION al., 2011). About 500 species of Ficus are found in
One of the greatest sources of food and the region of Asia and Australia (Al-Aboudi et al.,
drugs made available to mankind is plants. So 2011). Some species of Ficus are also grown as
many plants have been identified to be of great indoor as well as outdoor ornamental plants. Ficus
value to humanity by serving as foods, drugs and species are rich in nutritional components and used
other purposes at the same time. However, the as a source of food in Egypt, India, south China,
medicinal importance of some plants has not Turkey and Malaysia. The plants of Ficus species
been fully utilized. Ficur sur Forssk (synonym: are well known in the field of traditional medicine.
Ficus capensis Thumb.) is commonly known as Ficus species have been found to be a rich source
“broom cluster fig” or “bush fig”. In Nigeria, of phenolic acid and flavonoids which make them
various tribes call it different names such as able to protect against disorders of oxidative stress
Ogbaikolo among the Igalas, Opoto in Yoruba, (Sirisha et al., 2010)
Akoro in Nsukka area of Enugu State, Obada in A finding which was consistent with the
Edo State, Rimabichehi by the fulanis and traditional usage of Ficur sur as a diuretic agent
Uwargara in Hausa (Mgbemena et al., 2022). It reveals that the crude leaf extracts enhanced urine
belongs to the genus of plant family Moraceae, and excretion and urinary electrolyte concentrations in
it has about 850 species. Most of the species of a dose-dependent manner (Ayele et al., 2020). The
Ficus are used as a source of nutrition for humans. results of another study indicated that an ethanol
The roots, aerial roots, stem, bark, leaves, latex, extract of Ficur sur has a substantial anticonvulsant
fruit, and pulp of the Ficus plants are medicinally effect, validating the traditional use of the plant in
important due to the presence of a variety of the treatment of epilepsies. The processes may
bioactive phytochemical compounds, such as entail interaction with glycinergic, serotonergic,
polyphenols,  phenolic  acids, triterpenoids, and glutaminergic system components (Ishola et
flavonoids, flavonols, anthocyanins, carotenoids, al., 2013). The findings of another author
glycosides, polysaccharides, reducing compounds, demonstrated that the health of the pigs was better
and vitamins K, E, and C (Haq et al., 2019). when fed with F. sur fruits as creatinine and
About 200 different varieties of Ficus are cholesterol concentrations were lower (Diba et al.,
present as woody trees, shrubs and vines in the 2015).

forests of tropical and subtropical regions (Awad et
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The aim of this study is to investigate the
proximate analysis, phytochemical screening of
different solvents extracts and mineral analysis of
Ficur sur leaves and stem bark collected from
Benin city, Nigeria.

MATERIALS AND METHODS

The leaves and stem bark of Ficur sur
were collected in Benin city and identified on
September 28, 2023. It was identified and
authenticated in the Department of Plant Biology
and Biotechnology, University of Benin, Benin
City, Edo State, Nigeria with herbarium voucher
number (UBH-F331). About 360 grams each of the
powdered leaves and stem bark were extracted with
the five different solvents (methanol-water,
methanol, water, ethylacetate and N-hexane)
successively in a Soxhlet apparatus for eight hours.
The crude extracts were respectively concentrated
in a rotary evaporator (model, RE, 200).

The Phytochemical screening was done to
detect the presence of the active chemical
constituents such as alkaloids, glycosides, steroids,
flavonoids, saponins, terpenoids, phenolics,
tannins, eugenols and reducing sugar. The elements
sodium (Na) and potassium (K), were assayed
using Flame Photometer (SHERWOOD 7200)
while magnesium (Mg), calcium (Ca), Iron (Fe)
and copper (Cu), zinc (Zn), manganese (Mn), lead
(Pb), nickel (Ni), cadmium (Cd) and chronium (Cr)
were assayed using  Atomic  Absorption
Spectrophotometer (BULK SCIENTIFIC VGP210)
(Kolawole et al., 2018 and Mgbemena et al., 2020).
The proximate analysis was carried out following
the methods describes in (AOAC 1990).

Sample Preparation

The leaves and stem bark of the plant were
dried at room temperature for two weeks. It was
pulverized with an electric blender and used for a
series of tests and analysis.

Phytochemical tests (Sofowara, 1982).

Test for flavonoids: A few drops of lead acetate
solution were added to 2ml of plant extract.
Observation was made for the formation of a
yellow precipitate.

Test for Saponins: About 5 ml of the filtrate was
diluted with 20ml of water and shaken vigorously.
A stable froth upon standing indicated the presence
of saponins.

Test for Alkaloids: Dragendorff’s test: A few mg
of extracts sample was taken and dissolved in 5ml
water. Then 2M hydrochloric acid was added until
an acid reaction developed. In this mixture, 1ml of
Dragendorff’s reagent (potassium bismuth iodine
solutions) was added. The formation of orange red
precipitate indicated the presence of alkaloid.
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Test for Tannins: Ferric chloride test. About 1g of
powdered crude plant sample was boiled with 50ml
of water, filtered and the filtrate was used for the
following test:

Ferric chloride test: To 3ml of the filtrate, two
drops of ferric chloride were added. The presence
of green precipitate indicated the presence of
tannins. However, tannins were absent in all
extracts of leaves and stem back.

Test for phenolic compounds: about 3 drops of
ferric chloride solution was added to 2 ml of the
plant extract. The observation was made for the
formation of a bluish-black coloured solution.

Test for Glycosides: About 1ml of the extract was
mixed with 2ml of glacial acetic acid in a test tube,
then 1 drop of 15%f ferric chloride and 1ml of
concentrated sulfuric acid were added to the
mixture. The observation was made for the
formation of a brown coloration at the interface.

Test for Reducing Sugar: about 1ml of the plant
extract was added to a boiling mixture of 1ml each
of Fehling’s solutions A and B in a test tube. A
colour change from blue to green was observed.

Test for Steroids: 1 ml of the extract in a test tube
was mixed with 2 ml of acetic acid and 2 ml of
concentrated sulphuric acid. The observation was
made for a colour change from violet to blue-green.

Proximate Analysis

The analyses for the proximate contents of
the dried powder of Ficur sur leaves and stem bark
were carried out using methods described by the
Association of Official Analytical Chemists
(AOAC, 1999). The samples were analysed for
moisture content, carbohydrates, crude fibre, crude
proteins, total ash content and crude fats (lipids).

RESULTS AND DISCUSSION

The phytochemical analyses of the various
extracts of Ficur sur leaves and stem bark revealed
the presence of alkaloids, flavonoids, phenols,
steroids, glycosides, terpenoids, and reducing
sugars. The results of the phytochemical screening,
proximate and mineral analysis are shown in
Tables 1 and 2.

In this study, glycosides were present in
all extracts of the leaves and stem bark which
contradicts the report of (Jocelyn et al., 2018) who
reported on the ethanolic extracts of Ficur sur
leaves and stem bark. It also corresponds with the
report of (Hag et al., 2019). Glycosides play
numerous important roles in living organisms.
Many plants store important chemicals in the form
of inactive glycosides. Whenever these chemicals
are needed, the glycosides are brought in contact
with water and an enzyme. The sugar part is broken
off, making the chemical available for use. Many
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of such  plant glycosides are used as
medications. In  animals (including humans),
poisons_are often bound to sugar molecules in order
to remove them from the body (IUPAC, 2009).
Saponins were present in all extracts of stem bark
except ethylacetate and N- hexane while it was
present in all extracts of leaves except ethylacetate.
The reports of (Solomon-Wisdom et al., 2011)
shows that saponin were present in methanol
extracts of Ficur sur. In a nutshell, saponins are
bioactive compounds found in plants. Saponins
have anti-inflammatory and anticancer qualities
since they show cytotoxic effects and growth
inhibition against a range of cells (Iniaghe et al.,
2009).

Phenolics were absent in all extracts of
stem bark except ethylacetate and N-hexane while
it was present in all extracts of leaves except water.
Phenolics were also present in the methanolic
extracts of Ficur sur leaves and stem bark as
reported by (Vincenzo et al., 2022). Terpenoids
was present in all extracts of stem bark and leaves
except water and ethylacetate. This corresponds to
the reports of (Amarvani et al., 2020). Eugenols
was absent in all extracts of stem bark except
methanol and water while it was present in all
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extracts of leaves except water and water/methanol
extracts. Eugenol is a versatile naturally occurring
molecule as phenolic monoterpenoid  and
frequently found in essential oils in a wide range of
plant species. Eugenol bears huge industrial
applications  particularly in  pharmaceutics,
dentistry, flavoring of foods, agriculture, and
cosmetics (Muhammad et al., 2021).

Steroids was absent in all extracts of stem
bark while it was equally was absent in all extracts
of leaves except methanol and N-hexane. This is in
accordance with (Jocelyn et al., 2018) and
contradicts (Bunawan et al., 2014). Alkaloids were
present in all extracts of stem bark and leaves.
Most plants extract contains alkaloids and this
corresponds with (Jocelyn et al., 2018). Flavonoids
was absent in all extracts of stem bark and leaves
except ethylacetate. Flavonoids are powerful
antioxidants and free radical scavengers. They also
help to boost the immune system (Panche et al.,
2016). Tannins were absent in all extracts of stem
bark and leaves. This corresponds tom (Haq et al.,
2019, Jocelyn et al.,, 2018 and Vincenzo et al.,
2022). Reducing sugars was present in all extracts
of stem bark except ethylacetate and N-hexane
while it was present in all extracts of leaves.

Table 1: The results of the phytochemical screening of Ficur sur leave extracts

Constituents  Test

Methanol-water

Methanol Water Ethylacetate N-hexane

(1:1)
Glycoside  General test + + + + +
Saponins  Frothing + + + - +
Phenolics  Ethanol/ferric
Chloride - + - + +
Terpenoids  Salkowski + + - -
Eugenols ~ KOH/HCI - + - -
Steroids Acetic
acid/H>SO, - + - - +
Alkaloids  Picric acid or
Dragendoff’s + + + + +
Flavonoids ~ Ammonium solution - - - + -
Tannins Ferric Chloride - - - - -
Reducing  Fehling AandB + + + + +

Sugars
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Constituents  Test Methanol-water (1:1) Methanol Water Ethylacetate N-hexane
Glycoside General test + + + + +
Saponins Frothing + + + - -
Phenolics Ethanol/ferric

Chloride - - - + +
Terpenoids Salkowski + + - - +
Eugenols KOH/HCI - + - - +
Steroids Acetic
acid/H2804 - - - - -
Alkaloids Picric acid or
Dragendoft’s + + + + +

Flavonoids Ammonium solution - - - + -

Tannins Ferric - - - - -
Chloride

Reducing Fehling A and B + + + - -

Sugars

Keys: + present - absent

The results of the proximate and mineral
analyses are presented in Tables 3 and 4. The
proximate analysis of the leaves of revealed;
36.45%, 20.41% and 20.22% for carbohydrate,
crude fibre and moisture content while that of the
stem bark was 60.12%, 20.35% and 8.37% for
carbohydrate, crude fibre and moisture content
respectively. Ficur sur leaves and stem back is very
rich in carbohydrate which was higher compared to
the values reported for the other contents. This
corresponds to the report of (Mgbemena et al.,
2020). This implies that Ficur sur leaves could
serve as a good source of carbohydrates.
Carbohydrates are easily digested and provide the
necessary calories in the diets of humans.

A high level of crude fiber content can
lower the body cholesterol and therefore reduce the
risks of cardiovascular diseases and diabetes. Plant
with high amounts of fiber has been recommended
for the treatment of obesity, diabetes, cancer, and
gastrointestinal disorders to prevent coronary heart
disease, hypertension, constipation, and diabetes
(Iniaghe et al., 2009, Rishi et al., 2012). The
amount of moisture in plant material determines its
absorption and assimilation rate within an
organism. Thus, the plant moisture content
determines storability and plant quality since high
moisture content is associated with lower storage
stability. Moisture contributes to slowing the
growth and development of microorganisms and
inhibiting hydrolysis of some components present
in plant material, so that the material can be
stockpiled for a long time with no risk of microbial
attack (Egga et al., 2014). Hence the leaves of
Ficus sur leaves cannot be stored fresh for a longer
time because of its high moisture content, however
it can be stored after it has been air-dried.
However, the stem bark contains low moisture
content which could be stored for a longer time
compared to the leaves.

The health benefits of proteins include the
involvement of their essential and non-essential
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amino acids as building blocks for protein
synthesis. Proteins are important in the body for the
production of hormones, enzymes, and blood
plasma (Mgbemena et al., 2020). The habit of
drinking the aqueous extracts of the leaf for blood
building should be encouraged as a result of the
high protein contents in the leaves as indicated in
the result. According to Fagbohun et al., 2012 ash
content in leafy vegetables reflects the percentage
of mineral elements present in the vegetables. High
ash content in a leafy vegetable is an indication of
high mineral content and hence high nutritional
quality. However, this may not always be the case
according to (Ukam 2008) who noted that it could
be the reverse if it contained toxic metals which
also contribute to the percentage ash content.

The mineral analysis results reveal that the
Ficur sur leaves and stem bark contains Zn
(0.5ppm, 1.40 ppm), Cu (0.01ppm, 0.04 ppm), Cr
(0.08ppm, 0.05ppm), Mn (1.18ppm, 0.20ppm), Fe
(2.60ppm, 5.30 ppm), Mg (2.91ppm, 1.63 ppm), Ca
(1.86ppm, 5.62 ppm), K (19.3ppm, 17.70 ppm) and
Na (15.90ppm, 12.60ppm). Cd and Pb where not
detected within the detection limit for Cd and Pb of
the AAS machine used. The mineral analysis
results reveal that Ficur sur leaves and stem back is
very rich in Potassium, which helps to maintain
osmotic pressure and regulate acid-base equilibria.
It plays an important role in nerve and muscle
excitability and it is also involved in carbohydrate
metabolism (McDonald et al., 2011). A high
amount of potassium in the body was reported to
increase iron utilization (Adebayo et al., 2017). It is
also beneficial to people taking diuretics to control
hypertension and suffer from excessive excretion
of potassium, through body fluid (Mgbemena et al.,
2020).

Calcium and magnesium play a significant
role in photosynthesis, carbohydrate metabolism,
nucleic acids, and binding agents of cell walls
(Russel, 1973). Calcium assists in teeth and bone
development (Brody 1994). However, its presence
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in high concentration may be a risk factor for
hypertensive patients since it results in calcification
of the arteriole walls. Magnesium is an essential
mineral for enzyme activity. Like calcium and
chloride, magnesium also plays role in regulating
the acid-alkaline balance in the body. High
magnesium levels in drinking water have been
linked to resistance to heart disease (Fallon 2001).
Manganese is required for building the immune
system, regulation of blood sugar levels, and
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production of energy. Copper is also required in the
human body for enzyme production and the
biological transfer of electrons within the body.
Zinc plays a vital role in gene expression, and
regulation of cellular growth and acts as a co-
enzyme for carbohydrates, protein and nucleic
acids metabolism. The mineral analysis of F. sur
leaves and stem as reported by (Jocelyn et al.,
2018) also corroborates the findings of this work.

Table 3: The results of the proximate analysis of Ficur sur leaves and stem bark

(%) in leaves

(%) in stem bark

Test

Moisture content 20.22
Ash content 2.98
Crude fibre 20.41
Crude protein 15.70
Fats/lipids 4.24
Carbohydrates 36.45

8.37
6.21
20.35
3.78
1.17
60.12

Table 4: The results of the mineral analysis of Ficur sur leaves and stem bark

Element Concentration in ppm (leaves) Concentration in ppm (stem bark)
Pb ND ND
Zn 0.50 1.40
Cd ND ND
Ni 0.01 0.01
Cu 0.01 0.04
Cr 0.08 0.05
Mn 1.18 0.20
Fe 2.60 5.30
Mg 291 1.63
Ca 1.86 5.62
K 19.30 17.70
Na 15.7 12.60

Key: ND means not detected within the detection limit for Cd and Pb of the AAS machine used

CONCLUSION

The results of proximate analysis, phytochemical
screening and mineral analysis of Ficur sur forssk
leaves and stem bark reveals that the plant contains
essential minerals and phytochemicals which could
be harness for medicinal and nutritional purposes.
The existence of these components in the plant
should  therefore  justify its  use in
alternative/traditional medicine, specifically in the
treatment of heart disease, sexually transmitted
illnesses, hypertension, anemia, and diarrhea.
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