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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 the reason why the hexane/ethylacetate fractions of Ficus sur extract
was analyzed. The proximate analysis, phytochemical screening and mineral content analysis were carried
using standard methods. The proximate analysis of the stem bark indicated 60.12%, 20.35% and 8.37%
respectively for carbohydrate, crude fibre and moisture content respectively. The presence of active
phytochemical constituents such as alkaloids, glycosides, flavonoids, terpenoids, phenolics and eugenols were
detected. Among the minerals present in the stem bark was potassium which gave the highest concentration
of 17.7 ppm. Others were sodium (12.60 ppm), calcium (5.62 ppm), magnesium (1.63 ppm), Iron (5.30 ppm)
and chrome (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.

Introduction

The therapeutic use of natural products from indigenous plants for ethnomedicinal and nutritional purposes
has grown tremendous interest among scientists to search for more bioactive components that are beneficial
to man [1-8]. Recently, the interest in natural products from plants and their use has increased tremendously
even in areas where conventional medicines are very much available. Medicinal plants are sources of raw
materials for pharmaceutical drug formulation [3, 4, 9]. A significant percentage of medicinal plants used by
the rural populace in Africa are affordable when compared to the high cost of conventional drugs [10]. In the
rural communities, people depend mostly on traditional plants because of its richness in nutrients and
phytochemicals which have physiological actions on the human body. Medicinal plants contain numerous
biologically active compounds [11-13] and these inherent active ingredients are used to treat various ailments
[14, 15]. A majority of the world's population in developing countries still rely on herbal medicines to meet
their health needs [16]. Presently, in Nigeria, vegetables are the cheapest and readily available sources of
proteins, vitamins and minerals [17] and, therefore, could benefit the populace with their medicinal properties.
About 200 different varieties of Ficus are present as woody trees, shrubs and vines in the forests of tropical
and subtropical regions [18]. They have been indicated to be rich sources of various vitamins, minerals, fibers
and poly phenols. Hence, they have the capacity to provide several health benefits. Consumption of fruits and
green leafy vegetables reduces the risk of several diseases like diabetes, cancer, heart disease etc. Ficus sur
belongs to the family Moraceae [19]. Its other names include F. guinensis, F. carpensis, F. ituriensis, F.
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riparia, and F. thonningiana while its common names are cape fig and broom cluster. In Nigeria, it has
common names such as Ogbaikolo among the Igalas, Opoto in Yoruba, Akoro in Nsukka area of Enugu State,
Obada in Edo State, Rimabichehiby by the fulanis and Uwargara in Hausa. The wild plant is distributed from
Cape Verde and Senegambia across tropical West Africa to Cameroon and the Central African Republic,
eastward to Eritrea, Northern Somalia and Yemen, South wards through all tropical eastern and southern
African countries [20]. The plant is a fast-growing, deciduous or evergreen tree and usually grows from 5-12
meters in height, but may attain a height of 35-40 meters [21]. About 500 species of Ficus are found in the
region of Asia and Australia [22]. Some species of Ficus are also grown as indoor as well as outdoor
ornamental plants. Ficus species are rich in nutritional components and used as a source of food in Egypt,
India, south China, Turkey and Malaysia. The plants of Ficus species are well known in the field of traditional
medicine. Ficus species have been found to be a rich source of phenolic acid and flavonoids which make them
able to protect against disorders of oxidative stress [23]. Ficus sur is a fast-growing, deciduous or evergreen
tree. It usually grows from 5-12 meters in height, but may attain a height of 35-40 meters. Large specimens
develop a massive spreading crown [24]. fluted trunks, and butress roots. The large, alternate and spirally
arranged leaves are ovate to elliptic with irregularly serrated margins. Fresh foliage is a conspicuous red color
and the papery, one cm long stipules are soon dropped [25]. The bark of younger trees is smooth and pale
greyish-white in color, in contrast to the flaky, yellow bark of F. sycomorus with increasing age the bark
becomes darker and rough [26]. The figs are carried on short or long drooping spurs (or follicles) which may
emerge from surface roots, the trunk or especially from lower main branches [9]. The figs are 2-4 cm in
diameter and acquire a rosy, speckled exterior when ripe. The fig seeds are dispersed after passing through
the intestinal tracts of birds, bats, and primates [21]. Phytochemicals are bioactive compounds found in plants
that contribute to their therapeutic effects. The phytochemical constitutes that are found in Ficus sur includes
the alkaloids, steroids, flavonoids, tannins, saponins, coumarins, cardiac glycosides, anthraquinones, phenolic
compounds and among others [27]. These compounds exhibit antioxidant, anti-inflammatory, antimicrobial
properties.

Materials and methods

Sample collection and preparation of Ficus sur stem: The stem bark of Ficur sur were collected in Benin city,
identified and authenticated in the Department of Plant Biology and Biotechnology, University of Benin,
Benin City, Edo State, Nigeria. The stem bark of the plants was dried at room temperature for two weeks. It
was pulverized with an electric blender and kept for further analysis.

Extraction and sample preparation: The extraction was conducted for 8.0 hrs, after which the crude extract
was concentrated with a rotary evaporator to obtain a dark brown crude.

Phytochemical screening/tests: The phytochemical screening was done to detect the presence of the active
chemical constituents such as alkaloids, glycosides, steroids, flavonoids, terpenoids, phenolics, tannins,
eugenols and reducing sugar. It was done using standard procedure [28, 29].

Test for flavonoids: A few drops of lead acetate solution were added to 2.0 ml of plant extract. Observation
was made for the formation of a yellow precipitate.

Test for saponins: 5.0 ml of the filtrate was diluted with 20.0 ml of water and shaken vigorously. A stable
froth upon standing indicated the presence of saponins.

Test for alkaloids: Dragendorftf’s test: A few mg of extracts sample was taken and dissolved in 5.0 ml water.
Then 2.0 M hydrochloric acid was added until an acid reaction developed. In this mixture, 1.0 ml of
Dragendorff’s reagent was added. The formation of orange red precipitate indicated the presence of alkaloid.
Test for tannins: Ferric chloride test. One gram of powdered crude plant sample was boiled with 50.0 ml of
water, filtered and the filtrate was used for:
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Ferric chloride test: To 3.0 ml 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: Three drops of ferric chloride solution was added to 2.0 ml of the plant extract.
The observation was made for the formation of a bluish-black colored solution.

Test for Coumarins: 0.5 gm moistened extracts was taken in a test tube, the mouth of the was covered with
2.0 M NaOH treated filter paper. The mixture was heated for few minutes in water bath. Yellow florescence
from paper under UV light indicated the presence of coumarins.

Test for glycosides: 1.0 ml of the extract was mixed with 2.0 ml of glacial acetic acid in a test tube, then 1.0
drop of 15.0% of ferric chloride and 1.0 ml 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: 1.0 ml of the plant extract was added to a boiling mixture of 1.0 ml each of Fehling’s
solutions A and B in a test tube. A color change from blue to green was observed.

Test for steroids: 1.0 ml of the extract in a test tube was mixed with 2.0 ml of acetic acid and 2.0 ml of
concentrated sulphuric acid. The observation was made for a color change from violet to blue-green.

Test for anthraquinones: 1.0 ml of extract in a test tube was mixed with 5.0 ml of benzene and 2.5 ml of dilute
ammonia. The mixture was then shaken vigorously. A pink red color at the lower phase indicated the presence
of anthraquinones.

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 [30]. The
samples were analyzed for moisture content, carbohydrates, crude fibre, crude proteins, total ash content and
crude fats (lipids).

Mineral analysis: Mineral analysis involves examining materials to determine the mineral composition and
mineral structure. The analysis can be used to identify mineral species and understand their characteristics and
properties. Atomic Absorption Spectrophotometer (AAS) and Flame Photometer (FP) can be used to
determine the minerals present. Ficus capensis leaves were found to have high quantities of calcium,
magnesium and phosphorus. Iron, zinc, copper and manganese were present but not in very high concentration
[16]. The atomic absorption spectrophotometer (AAS) was used for the analyses of the following metals: Mg,
Zn, Fe, Cd, Cu, Pb, Ca, Ni, while the flame photometer was used in the analyses of K and Na. Using AAS,
the ash solutions of the plant samples were prepared by weighing 5g of each of the powdered plant samples,
these were ashed at 550°C in muffle furnace for 5.0 hrs, and the residues dissolved in 100 ml of deionized
water. Suitable salts of the metals were used to make their standards, lamps were fixed. The standard minerals
solutions were injected to calibrate the AAS using acetylene gas. An aliquot of ash solutions was injected and
the concentrations obtained from the AAS. Using the flame photometer, the diluents of sample was aspirated
into the Jenway Digital flame photometer using the filter corresponding to each mineral element. All of these
were carried out using the method described by Ibitoye [31].

Results and discussion

Table 1 indicates a high presence of alkaloids, which are known for their broad-spectrum pharmacological
activities, including antimicrobial, analgesic, and anticancer effects [32-34]. Similarly, flavonoids are present
in substantial amounts and are recognized for their strong antioxidant, anti-inflammatory, and cardioprotective
properties [35]. These compounds play a crucial role in neutralizing free radicals and preventing oxidative
stress-related diseases. Moderate amounts of steroids, terpenoids, and cardiac glycosides were also detected.
Steroids have been associated with hormonal regulation and anti-inflammatory effects, while terpenoids
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exhibit antimicrobial, antiviral, and anti-inflammatory activities. Cardiac glycosides are well known for their
role in managing heart conditions by regulating cardiac function [24]. Additionally, tannins, coumarins, and
phenolic compounds were present, suggesting potential antimicrobial, anticoagulant, and antioxidant effects
[36-37]. However, anthraquinones and saponins were absent in the ethanol extract, indicating that their
specific pharmacological contributions are not relevant in this preparation. The absence of saponins suggests
limited potential for foaming or emulsifying activities commonly associated with these compounds in other
medicinal plants. The overall phytochemical profile of Ficus sur stem bark highlights its potential medicinal
applications, particularly in oxidative stress-related conditions, microbial infections, and cardiovascular
health. This study supports the traditional use of Ficus sur in herbal medicine and suggests further research to
isolate and characterize its bioactive compounds for pharmaceutical applications. Future studies could explore
different extraction methods and solvent systems to determine whether additional phytochemicals may be
present under varying conditions [32, 38].

Table 1: Result of the phytochemical screening of Ficus sur

Phytochemicals present Ficus sur stem bark (100% ethanol)

Alkaloids highly present
Steroids present
Terpenoids present
Cardiac Glycosides present

Flavonoids highly present
Anthraquinones absent
Saponins absent
Tannins present
Coumarins present
Phenolic compounds present

The proximate analysis of Ficus sur stem bark provides essential insights into its nutritional and chemical
composition, which is significant for medicinal and industrial applications. Table 2 shows the results of the
proximate analysis of Ficus sur stem. It revealed that the moisture content of Ficus sur stem bark is 8.37%,
which plays a crucial role in determining the shelf life and susceptibility to microbial degradation. A relatively
low moisture content, such as observed in this study, indicates better preservation potential, reducing the
likelihood of microbial growth and chemical degradation [39]. The ash content was found to be 6.21%,
representing the total inorganic mineral content present in the stem bark. This fraction includes essential
minerals such as calcium, potassium, and magnesium, which may contribute to the medicinal value of the
plant. High ash content is often associated with a rich presence of bioactive minerals beneficial for human and
animal health [40]. Crude fiber content was determined to be 20.35%, indicating that Ficus sur stem bark is a
significant source of dietary fiber. Fiber plays an important role in digestion, promoting gut health and aiding
in the regulation of blood sugar levels. Moreover, high fiber content enhances the plant's potential for
pharmaceutical applications, particularly in digestive health formulations [40]. The crude protein content was
recorded at 3.78%, which is relatively low. Proteins are essential macromolecules necessary for growth, repair,
and enzymatic functions in biological systems. Although the protein content is modest, it may still contribute
to the plant’s overall nutritional profile and its potential use in traditional medicine [41]. The fats/lipids content
was found to be 1.17%, suggesting a minimal presence of essential oils or fatty compounds. While low in
quantity, the lipids present could still contain bioactive compounds such as phytosterols and essential fatty
acids, which play a role in anti-inflammatory and antioxidant activities [42]. Carbohydrates were the most
abundant component, making up 60.12% of the bark's composition. This suggests that the bark serves as a
good energy source and may contain polysaccharides with potential medicinal benefits. Carbohydrates,
particularly polysaccharides, are known to have immunomodulatory and prebiotic effects, making them useful
in pharmacological applications [43].
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Table 2: The results of the proximate analysis of Ficus sur stem bark

Test % in stem bark
Moisture content 8.37
Ash content 6.21
Crude fibre 20.35
Crude protein 3.78
Fats/lipids 1.17
Carbohydrates 60.12

The proximate analysis of Ficus sur stem bark reveals its rich carbohydrate and fiber content, moderate ash
composition, and minimal protein and lipid presence. These findings suggest potential applications in
nutrition, medicine, and industrial processing. The high carbohydrate and fiber levels may contribute to its
medicinal properties, particularly in digestive health, while the ash content implies a valuable mineral profile.
Future research should focus on the specific bioactive compounds within these macronutrient classes to further
explore their potential benefits. Table 3 reveals Ficus sur stem bark have high quantities of potassium and
sodium. Calcium, iron, magnesium, zinc was present in small quantities. Nickel, copper, chromium,
manganese was present in trace amount. Potassium and sodium, present in relatively high concentrations, are
essential for maintaining electrolyte balance and regulating cellular functions [44]. The presence of calcium
and magnesium indicates potential benefits for bone health, nerve function, and enzymatic activities [45].
Iron, which plays a crucial role in oxygen transport and hemoglobin formation, is present in moderate amounts,
suggesting that Ficus sur could contribute to preventing iron-deficiency anemia [46]. The trace elements
manganese, copper, and chromium serve as cofactors in various enzymatic processes, supporting metabolic
activities and immune function [47]. The detection of nickel in trace amounts suggests minimal toxicity risks,
aligning with safety recommendations for nickel intake [9]. The absence of lead and cadmium, both toxic
heavy metals, further supports the safety of Ficus sur stem bark for potential medicinal applications [48].

Table 3: The results of the mineral analysis of Ficus sur stem bark

Element Concentration in ppm (stem bark)
Pb ND
Zn 1.40
Cd ND
Ni 0.01
Cu 0.04
Cr 0.05
Mn 0.20
Fe 5.30
Mg 1.63
Ca 5.62
K 17.70
Na 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
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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