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ABSTRACT: This study evaluated the phytochemical constituents and in-vitro antioxidant properties of Ficus
asperifolia leaf extracts. The evaluation of the phytochemistry showed the presence of bioactive compounds of
saponins, alkaloids, terpenes, tannins, steroids, phlobatannin, cardiac glycosides and carbohydrates were confirmed
present in the extracts of F. asperifolia. Flavonoid concentration varied significantly (p<0.05) in the increasing order
of aqueous > ethanol > methanol extract. The nitric oxide scavenging activities of the aqueous extracts of F.
asperifolia were significantly (p<0.05) higher in comparison to the methanol and ethanol extracts respectively. The
total antioxidant capacity of the methanol extract were significantly (p<0.05) higher when compared to both the
aqueous and ethanol extracts respectively. The results of this study support the application of F. asperifolia in herbal
medicine.
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The cell which the simplest unit of life is besiege with
a lot of biological processes. Biological processes at
the cellular level are basically characterized by two
main activities of metabolism (anabolism and
catabolism) (Koizumi et al.,, 2013). Metabolic
activities at cellular level induces cellular aberrations,
this condition are caused by the actions of free radical
species resulting as products of side reactions of some
key metabolic pathways (endogenous) and also from
exogenous sources from xenobiotics (Jiang et al.,
2015). The activities of these deleterious ionic species
conversely up regulate and down the activities of key
enzymes, metabolites, electrolytes, genetic molecules
and information transfer and processing (Cevallos et
al., 2019). It is well known that one of the underlying
mechanism/theory of pathology (diabetes, obesity,
asthma, cardiovascular disease, neurological disorders
etc.) is link to the mechanism of oxidative stress, a

condition in which the cellular concentration of the
activities the reactive ionic species (oxygen and
nitrogen) exceed the cellular threshold of the buffering
capacity of the antioxidant defense of the cells (Gian
et al., 2023). One important and abundance class of
molecules with a host of these biological activities and
other diverse functions are plant bioactive ingredients
(Prakash et al., 2017; Zaini et al., 2022). Plants are
known to host diverse of millions phytochemical
compounds whose identification, characterization,
function are still undergoing scientific investigation on
daily basis. The biological activities (anti-oxidants,
anti-inflammatory, anti-diabetic, anti-microbial, anti-
tumor) of bioactive ingredients are mediated with less
side effect in comparison to chemical synthesized
drugs, coupled with the fact that these compounds are
relative abundance, makes them cheaper and
alternative source of drugs (Kyriakoudi et al., 2021).
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Ficus asperifolia (commonly called sandpaper plant)
belongs to the Moraceae family, it is a small or
average size tree, terrestrial or epiphyte which can
reach 20m in height and it is found in several African
countries including Nigeria. The leaves are enormous
and displayed spirally, the limb is largely oval or has
a form of ellipse and the roots are most often fibrous
(Adjanohoun et al., 1996). The plant’s leaf has been
reported to possess antioxidant (Ojo and Akintayo
2014), hypolipidemic and hepatoprotective properties
(Omoniwa et al., 2013), while it is used in traditional
medicines in gastric ulcers and wound treatment as
well as an anthelmintic and a purgative agent
(Soforowa, 1996).

MATERIALS AND METHODS

Reagents and Chemicals: DPPH (1, 1-diphenyl-2-
picryl-hydrazyl) were procured from Sigma-Adrich
Co., St. Louis, USA. Other chemicals and reagents
were of analytical grade.

Plant Materials and Extracts preparation: Leaves of
F. asperifolia was collected from a bush at Eidenu -
Irrua, Edo-state and authenticated at the Department of
Botany. Preparation of the different leaf extracts
(aqueous, methanol and ethanol) were done using the
method described by Anigboro et al. (2019).

Phytochemical  Analysis:  The  phytochemical
screening of the leaf extracts of F. asperifolia were
carried out as described by Njoku and Obi (2009) and
Borokini and Omotayo (2012).The quantitative
phytochemical analysis of the different extracts of F.
asperifolia were evaluated using the method of
Singleton and Rossi, (1965) for Phenols and Tannin
using the method of Singleton and Rossi, (1965),
while that of Flavonoids, Protein, reducing sugar,
Alkaloid and Phytate were done according to
procedures described by Jia et al. (1999), Lowry et al.
(1957), Miller (1959), Shamsa et al. (2008) and
Vaintraub and Lapteva (1988) respectively.

In-vitro Free Radical Scavenging and Antioxidant
Activity Assay: The in-vitro scavenging activity of the
various F. asperifolia extracts samples against and
nitric oxide (NO’) radicals and total antioxidant
capacity were carried out in accordance with the
protocols of Marcocci et al. (1994) and Prieto et al.
(1999) respectively.

Statistical Analysis: All data obtained were subjected
to statistical analysis. Values were reported as Mean +
Standard deviation while one way ANOVA was used
to test for differences between treatment groups. The
results were considered significant at p-values of less
than 0.05, that is, at 95% confidence level (p<0.05).
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Turkey post hoc will be used as basis for comparison
for level of significance.

RESULTS AND DISCUSSION

Qualitative Phytochemical screening of leaf extracts
of Ficus asperifolia: The result of the qualitative
phytochemical screening of leaf extracts of F.
asperifolia are presented in Table 1. The outcome
showed the detection of bioactive compounds of
saponin, Alkaloids, terpenes, tannins, steroids,
phlobatannin, cardiac glycosides and carbohydrates
were extracts of F. asperifolia.

Table 1: Qualitative phytochemical screening of extracts of Ficus

asperifolia
Phytonutrients Extracts
Aqueous Methanol Ethanol

Saponin +++ _ +
Phlobatannin - -

Cardiac glycosides - -

Flavonoid - - -
Tannin + _ +
Alkaloids +++ _ _
Terpenes ++ + +
Phenol -

Steriods + _
Carbohydrates _ _
Protein - -

Thiols - -

Key: + = present, ++ = moderately present, +++ = highly
present, - = absent

Quantitative Phytochemical determination of leaf
extracts of F. asperifolia: The outcome of the
quantitative determination of leaf extracts of extracts
F. asperifolia are depicted in Table 2. The result
revealed that the concentration for flavonoid varied
significantly (p<0.05) in the increasing order of
aqueous > ethanol > methanol extract.

Table 2: Quantitative phytochemical evaluation of extracts of
Ficus asperifolia

Bioactive Ficus asperifolia

ingredients Aqueous Methanol Ethanol
Phenol (mg/gm 0.90£0.02*  1.13+0.06°  1.13+0.02°
GAE)

Tannin (mg/gm 0.57+0.01*  0.75+0.04°  0.75+0.01°
TAE)

Flavonoid 1.67+0.10% 2.28+0.06° 2.60+0.09¢
(mg/gm CAE)

Reducing sugar 3.60+0.107 1.65+0.05° 2.27+0.06°
(mg/gm GIuE)

Phytate (mg/gm)  0.67+0.20°  0.60+0.80*°  0.12+0.07*
Alkaloids 2.20+0.05° 1.90+0.20° 1.64+0.05°
(mg/gm ATE)

Values are mean+standard deviations of triplicate determinations.
Values not sharing common superscript on the same row differ
significantly (p<0.05). GAE = Gallic acid equivalent, CAE =
Catechin equivalent, TAE = Tannic acid equivalent, GIUE =
Glucose equivalent, ATE = Atropin equivalent.
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Nitric oxide scavenging activities of leaf extracts of F.
asperifolia: The findings of the inhibition of nitric
oxide by leaf extracts of F. asperifolia are depicted in
table 3. The activities of aqueous extract of F.
asperifolia were observed to be significantly (p<0.05)
higher in comparison to both the ethanol and methanol
extracts.

Table 3: Nitric oxide scavenging activities of extracts of Ficus

asperifolia

Cone. %o Inhibition

(mgml) | Agueons hethanel Ethanal
0235 42 1+088° | 25 1+£154° | 15 6+0.88°
0.20 5054089 1 4104089 | 46.7+0.88°
1.0 B4 65 08 7741547 | 51.8+1.78°
20 6974085 36.8+1.54° 32 8+17F°
4.0 BO0£1.534° | GAAE085° 1 74045 20F

Values are mean + standard deviations of triplicate
determinations. Values not sharing common superscript on the
same row differ significantly (p<0.05).

Total antioxidant capacity of leaf extracts of F.
asperifolia: The outcome of total antioxidant capacity
of leaf extracts of F. asperifolia are shown in table 4.
It was observed that the activities of the methanol
extract were significantly (p<0.05) higher when
compared to both the aqueous and ethanol extracts
respectively.

Table 4: Total antioxidant capacity of Ficus asperifolia extracts

Conc. 695nm

(mg/ml)  Agueous Methanol Ethanol
0.25 0.08+0.00? 0.19+0.00° 0.05+0.00°¢
0.50 0.09+0.00? 0.22+0.00° 0.08+0.06°
1.0 0.15+0.00° 0.35+0.02° 0.15+0.01°
2.0 0.21+0.00? 0.43+0.00° 0.23+0.00°¢
4.0 0.40+0.01° 0.80+0.03° 0.44+0.00¢

Values are meanz standard deviations of triplicate determinations.
Values not sharing common superscript on the same row differ
significantly (p<0.05).

Studies have shown that polyphenols are employed as
targeted therapeutic and prophylaxis agents in
managing health ailments. It is believed that these
class of compounds are abundance in plants and show
different variants regardless of their genus and species.
Polyphenolic compounds are known to possess

medicinal  attributes such as antimicrobial,
antioxidants, anti-viral, anti-tumor, anti-
inflammatory,  anti-diabetic, anti-obesity etc.

(Ogunka-Nnoka et al., 2019). These attributes are
linked to their activities causing modulatory actions on
basic biomolecules, metabolites, enzymes and cause
the scavenging of reactive oxygen and nitrogen
species at cellular level (Anigboro et al., 2019). The
findings of this study showed that the extracts of F.
asperifolia contains bioactive ingredients of saponin,
alkaloids, terpenes, tannins, steroids, phlobatannin,
cardiac glycosides and carbohydrates. Polyphenols
class of flavonoids, phenol and tannins have reported
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to cause the modulatory actions on the glycoprotein
enzymes. These enzymes basically consist of two
polypeptide chain folding of the N and C- terminal
amino residues, both amino acids are residues are
responsible for the catalytic activities of the enzymes
(Sari et al.,, 2017). The biological activities of
bioactive compounds also span to the free radical
scavenging activities. These activities as play an
influential role in regulatory activities of enzymes and
the maintenance of the general wellbeing of the cell.
The generation of reactive species (oxygen and
nitrogen) is a co-existing process with the normal
cellular metabolism (Claar et al., 2015; Kadiri and
llondu, 2020; Kadiri et al., 2020). Whether it involves
the catabolism or the anabolism process side reactions
do occur in some key metabolic pathways which
generate this reactive species. These side reactions are
lead to the wearing and tearing of the biological cells
(aging) which result in the depletion of the
endogenous defense system of the cell, a physiological
condition termed as oxidative stress (Ezzat et al.,
2020). The presence of free radical in the cells beyond
it physiological threshold (oxidative stress condition)
is accompanied with a lot deleterious activities on
basic biomolecules of protein, carbohydrates, nucleic
acids. The attack on these biomolecules
consequentially result in the un-coordinated influx or
efflux materials in and out of the cell, signaling of
metabolic pathways, biosynthesis and catabolism,
denature protein (including enzymes), aberration in
genetic information and processing thereby result in
health challenging conditions (Abbas and Winks,
2014). The result of the in-vitro antioxidants of the
extracts F. asperifolia showed the plant prowess in
combating the activities of reactive species, this
process is via free radical scavenging, quenching,
breaking of chain reaction and also a combination of
these mechanism. The extracts of F. asperifolia caused
reduction in the colouration of the nitric oxide from
dark pink to light and phosphomolybedate from lemon
green to dark green. Nitric oxide is produced during
immune response to pathogen and early response of
inflammations onset (Fidrianny et al., 2015). These
activities connote the plant relative abundance of
phytonutrients, which was observed from the
qualitative and quantitative phytochemistry of this
study. Studies have confirmed the biological activities
of some bioactive compounds such as flavonoids,
alkaloids, phenols, tannins, glycosides, saponins,
terpenes, etc. with activities such as anticancer, and
antioxidants,  anti-malarial,  anti-tumour,  anti-
microbial, cardio-protective, antidiabetic etc.

Conclusion: The phytochemical composition of F.
asperifolia are key to its biological activities. This
study showed that relative abundance of the evaluated
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phytochemicals correlate positively to the respective
extracts in-vitro antioxidant activities.
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