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Abstract

Antioxidants play an important role in inhibiting and scavenging free radicals, thus providing
protection to human against degenerative diseases. The aim of this study was to assess the in
vitro antioxidant activity of Ficus asperifolia aqueous extract. In this study, the free radical
scavenging potential of a aqueous extract of the leaves of Ficus asperifolia was assessed
by measuring its capability for scavenging 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical,
hydroxyl radical (OH), nitric oxide radicals (NO), iron chelation as well as its reductive
ability. Total phenolic and flavonoid contents were determined by spectrophotometric methods.
The aqueous extract of Ficus asperifolia had a DPPH scavenging activity of 78.65 +1.15%
at 5 mg/ml and a reductive potential of 44.05 + 0.05 mm.AAE/g at 5 mg/ml. The plant
extract yielded 69.20 + 0.00 mg garlic acid equivalents phenolic content and 39.90 + 0.00 mg
rutin equivalents flavonoid content. The observed antioxidant potentials and phenolic content of
the extract suggest that an aqueous extract of Ficus asperifolia leaves is a potential source of
natural antioxidants and may be responsible for its popular and wide traditional use.
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Introduction

Ficus asperifolia Miq belonging to the Moraceae family is a small or average size tree,
terrestrial or epiphyte which can reach 20 m in height. It is found in Nigeria, Senegal,
Uganda, Tanzania, Natal (South Africa), Madagascar and Cameroon. Ficus asperifolia
is abundant in the savannah regions, especially along river banks and marshy areas at
an altitude of up to 1100 m. 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." In many traditional medicines of Africa, the leaf extract of F. asperifolia is
used as an anthelmintic and a purgative.” In living cells, reactive oxygen species (ROS)
are continuously produced in numerous processes such as mitochondrial respiration,
metabolism of Xenobiotics by cytochromes P450, inflammation, and phagocytosis.
Exposure to UV and gamma radiation also generates ROS. ROS damage cellular
macromolecules (lipids, proteins, nucleic acids) leading to oxidative stress. It has been
demonstrated that oxidative stress is involved in many diseases such as cardiovascular
diseases, rheumatoid arthritis, neurodegenerative diseases, alcoholic and non-alcoholic
steatohepatitis, diabetes mellitus, and cancer. As the incidence of these diseases is
constantly increasing the research in the field of natural and synthetic antioxidants is
still of high interest.®> * Some of these medicinal plants used in ethno medicine for the
treatment and management of many of these diseases have been investigated for their
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antioxidative properties.> ® Many of the metabolites from
these medicinal plants especially flavonoids exhibited
potent antioxidant activity in vitro and in vivo.”® Thus, the
objective of this study is to justify the traditional claims we
have assessed and the antioxidant effect of Ficus
asperifolia agueous extract.

Materials and Methods

Fresh sample leaves of Ficus asperifolia were collected
and authenticated at the Department of Plant Sciences,
Ekiti State University, Nigeria. The fresh leaves were air
dried and finely powdered with an electric grinder.

Extraction

The aqueous extract of the powered Ficus asperifolia Mig
was air dried in the laboratory at ambient temperature (30
+2°C) for 10 days, pulverized using a laboratory
mechanical grinder (Christy and Norris limited, machine
type 8) and the fine powders obtained stored until further
use. 50g of the powdered sample was extracted with
distilled water of 500ml for 48hrs. The mixture was
decanted and filtered using sterile whatman paper Nol.
The filterate measured up to 425ml and evaporated to
dryness using a freeze dryer to obtain 12 % vyield. The
crude extract was later subjected to bioassay analyses.
From the stock solution, concentration 10mg/ml was
obtained by serial dilution.

Chemicals and reagents

Chemicals and reagents used such as 1,10-phenanthroline,
gallic acid, Folin—Ciocalteau’s reagent were procured
from Sigma—Aldrich, Inc., (St. Louis, MO), trichloroacetic
acid (TCA) was sourced from Sigma—Aldrich, Chemie
GmbH  (Steinheim, Germany), dinitrophenyl hydrazine
(DNPH) from ACROS Organics (New Jersey, USA),
hydrogen peroxide, methanol, acetic acid and FeClzwere
sourced from BDH Chemicals Ltd., (Poole, England),
CuSQ,4*5H,0, H,SO,, sodium carbonate, AICl;, potassium
acetate, Tris—HCI buffer, sodium dodecyl sulphate,
FeSQ,, potassium ferricyanide and ferric chloride were of
analytical grade while the water was glass distilled.

Determination of Total phenolic content
Total soluble phenols in the extracts were determined with

Folin Ciocalteau reagent using Gallic acid as a standard
phenolic compound.®® 0.1 ml of extract solution taken in a
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test tube and 1ml of FC reagent was added and 3- 5 min
later, 2.5 ml of 20% sodium carbonate was added and the
mixture was allowed to stand for 30min with intermittent
shaking. The absorbance of the blue colour that developed
was read at 765 nm. The concentration of total phenols
was expressed as mg/gm of dry extract. The concentration
of total phenolic compounds in the extract was determined
by using the formula: T=CV/M Where, T= Total phenolic
content mg/gm of plant extract in GAE, C= Concentration
of Gallic acid from the calibration curve, V= volume of the
extract in ml, M= wt of the pure plant methanol extract.

Determination of total flavonoids

The total flavonoid content of the extract was determined
using a colourimeter assay developed.” 0.2ml of the
extract was added to 0.3ml of 5% NaNO3 at zero time.
After 5min, 0.6ml of 10% AICI3 was added and after
6min, 2ml of NaOH was added to the mixture followed by
the addition of 2.1ml of distilled water. Absorbance was
read at 510nm against the reagent blank and flavonoid
content was expressed as mg rutin equivalent.

Determination Fe2+ Chelation

The ability of the extract to chelate Fe** was determined
using a modified method."* *2 Briefly, 150mM FeSO, will
be added to a reaction mixture containing 168ml of 0.1M
Tris-HCI pH 7.4, 218ml saline and extract and the volume
is made up 1ml with distilled water. The reaction mixture
will be incubated for 5min, before the additional of 13ml
of 1, 10-phenantroline the absorbance will be read at
510nm.

Determination of ferric reducing property (FRAP)

The reducing property of the extract was determined by
Pulido R et al.** 0.25ml of the extract was mixed with
0.25ml of 200mM of Sodium phosphate buffer pH 6.6 and
0.25ml of 1% KFC. The mixture was incubated at 50°C for
20min, thereafter 0.25ml of 10% TCA was also added and
centrifuge at 2000rpm for 10min, 1ml of the supernatant
was mixed with 1ml of distilled water and 0.2m of FeCl;
and the absorbance was measure at 700nm. The ferric
reducing antioxidant property was subsequently calculated
using ascorbic acid as standard.

Determination of DPPH radical scavenging ability
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The free radical scavenging ability of the extract against
DPPH (1, 1- diphenyl-2-picryhydrazyl) using ferric
reducing/antioxidant power assay method.”> 1ml of the
extract was mixed with 1ml of the 0.4mM methanolic
solution of the DPPH the mixture was left in the dark for
30min before measuring the absorbance at 516nm.

Determination of Nitric Oxide radical scavenging
ability

Sodium Nitropruside in aqueous solution at physiological
pH spontaneously generates NO,which interacts with
oxygen to produce nitrite ions that can be estimated by use
of Greiss reagent. Scavengers of NO compete with
oxygen, leading to reduce production of NO. Briefly 5mM
sodium nitroprusside in phosphate- saline was mixed with
the extract, before incubation at 25°C for 150min.
Thereafter the reaction mixture was added to Greiss
reagent. Before measuring the absorbance at 546nm,
relative to the absorbance of standard solution of
potassium nitrate treated in the same way with Greiss
reagent.’®

Determination of Hydroxyl radical scavenging activity

The ability of Ficus asperifolia extract to prevent
Fe?'H,0, induced decomposition of deoxyribose will be
carried out using the method of Halliwell B.'" Briefly,
freshly prepared extract (0-100ul) will be added to a
reaction mixture containing 120ul, 20mM deoxyribose,
400ul, 0.1M phosphate buffer pH 7.4, 40ul, 20mM
hydrogen peroxide and 40ul, 500uM FeSO,, and the
volume will be made to 800ul with distilled water. The
reaction mixture will be incubated at 370c for 30min and
the reaction will be stopped by the addition of 0.5ml of
2.8% TCA, this will be followed by the addition of 0.4ml
of 0.6% TBA solution. The tubes will subsequently be
incubated in boiling water for 20min. The absorbance will
be measured at 532nm in spectrophotometer

Statistical analysis
For all assays, samples were analysed in triplicate and the
results were expressed as mean + SD. Student t test was

used for statistical evaluation; p < 0.05 was considered
statistically significant.

Results
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The total phenol content and total flavonoid content of
leaves of F. asperifolia is presented in Table 1. Total
phenolic compounds are reported as gallic acid
equivalents. The total phenolic contents of the plant were
69.20+£0.00 mg gallic acid equivalent/g of sample. The
total flavonoid contents of the plant were 39.90+0.00 mg
rutin equivalent/g of sample.

Table 1: Total Phenolic and Total flavonoids of leaves of
Ficus asperifolia Mig

Phenolic content (mg GAE/Q)

69.20 £ 0.00 39.90 + 0.00

Values represent means +
readings.
GAE - Gallic acid equivalent and RUT - Rutin equivalent

standard deviation of duplicate

The plant extracts chelate Fe®* at the concentration of the
extracts tested (5mg/ml) with Ficus asperifolia leaf extract
Table 2.  Furthermore, the reducing power of the
extractable phytochemicals from Ficus asperifolia (leaves)
expressed as ascorbic acid equivalent (AAE) is presented
in Table 2.

Table 2: Fe* chelating ability and Ferric reducing
antioxidant properties (FRAP) of aqueous extract of Ficus
asperifolia Miq

Fe2+ chelating ability (%0) FRAP (mg.AAE/Q)

59.27 +0.33 44.05 £ 0.05

Values represent mean + standard deviation, number of samples
n=2.

The DPPH radical scavenging ability of the aqueous
extract from Ficus asperifolia leaves as represented in
Table 3 revealed that the extracts scavenged DPPH
radicals at the concentration tested. However, the extract
competes with oxygen to react with nitric oxide and thus
inhibits generation of the anions. Table 3 illustrates the
percentage inhibition of nitric oxide generation by the
extract of Ficus asperifolia. Furthermore, the effect of the
aqueous extract of Ficus asperifolia on hydroxyl
radicals generated by Fe3+ ions was measured by
determining the degree of deoxyribose degradation, an
indicator of thiobarbituric acid—malonaldehyde (TBA-

Flavonoid content (mg RUT/g)
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MDA) adduct formation. As shown in Table 3 the
extract inhibited hydroxyl radical induced deoxyribose
degradation with a inhibition of 29.25 + 0.04%
observed at a concentration of 5 mg/ml of extract.

Table 3: DPPH radical, Nitric Oxide (NO) and Hydroxyl
(OH) radical activity of aqueous extract of Ficus
asperifolia Miq

DPPH (%) NO (%) OH (%)

78.65 +1.15 47.03 = 0.00 29.25+0.04

Values represent mean = standard deviation, number of samples
n=2

Discussion

Many plants are rich sources of phytochemical, and
intakes of these plant chemicals have protective
potential  against degenerative  diseases.”® Phenolic
compounds can protect the human body from free radicals,
whose formation is associated with the normal metabolism
of aerobic cells. They are strong antioxidants capable
of removing free radicals, chelate metal catalysts,
activate antioxidant enzymes, reduce a- tocopherol radicals
and inhibit oxidases." It has been reported that green leafy
vegetables, soft fruits and medicinal plants exhibited
higher levels of flavonoids.” Phenols and polyphenolic
compounds, such as flavonoids, are widely found in food
products derived from plant sources, and they have been
shown to possess significant antioxidant activities.> The
presence of derivatives of flavonoids has been found in
many herbs; moreover, numerous studies have
conclusively shown that the majority of the antioxidant
activity maybe from compounds such as flavonoids,
isoflavones, flavones, anthocyanins, catechin and
isocatechin rather than from vitamins C, E and B-
carotene.”® ? Flavonoids have antioxidant activity and
could therefore lower cellular oxidative stress.”?
Polyphenols are considered to be strong antioxidants
due to the redox properties of their hydroxyl groups.?®
The results from the present investigation shows that
Ficus asperifolia is rich in phytochemicals. Specific
biologically important compounds have been identified
in extracts from the plant by previous workers.***® The
present work also reveals that the extract from the
leaves of Ficus asperifolia possesses good antioxidant
potential presumably because of its phytochemical
constituents.?” ? The DPPH scavenging activities of Ficus
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asperifolia showed a good correlation with its reductive
potentials. These facts justify the medicinal use of the
plant for the treatment of various maladies.” ** However,
further work is necessary to ascertain the clinical
safety of extracts from the plant determine appropriate
concentration for therapy so as to safeguard the health
of the teeming mass of traditional uses.

Conclusion

This study shows that Ficus asperifolia aqueous extract is
an effective scavenger of DPPH, nitric oxide, superoxide
and hydroxyl radicals. The antioxidant activity of the
extract can mainly be attributed to the polar phenolic
compounds which are known to develop significant
antioxidant effects.

Regarding the results of in vitro antioxidant assays, Ficus
asperifolia seems to be a candidate for in vivo assessment
of a protective activity against disorders associated with
oxidative stress.

Acknowledgement

The Authors wish to thank Mr. Omotayo of the
Department of Plant Science, Ekiti State University, Ado-
Ekiti, Nigeria in helping to identify the plant and providing
the voucher number as well as the Biochemistry
Laboratory at Afe Babalola University for providing the
necessary facilities to carry out this study.

References

1. Adjanohoun JC, Aboubaker N, Dramane K, Ebot ME, Ekpere
JA, EnowOrock EG. Contribution to Ethnobotanical and
Floristic Studies in Cameroon. Lagos, Nigeria: OUA/STRC;
Traditional medicine and pharmacopoeia. 1996, 301-325.

2. Soforowa A. Leafes Médicinales et Médecine Traditionnelle
d'Afrique. Paris, France: Edition Karthala, 1996.

3. Powell CL, Swenberg JA, Rusyn I. Expression of base
excision DNA repair genes as a biomarker of oxidative DNA
damage, Cancer Lett, 2005; 229: 1 —11.

4. Weisburger JH. Mechanisms of action of antioxidants as
exemplified in vegetables, tomatoes and teas, Food Chem
Toxicol, 1999, 37: 943 — 948.

5. Aruoma OI. Methodological considerations for characterizing
potential antioxidant actions of bioactive components in food
plants.In Mutation Research, 2003; no. 523 p. 9-20.



The Journal of Phytopharmacology

6. Semiz A. and Sen A. Antioxidant and chemoprotective
properties of Momordica charantia (bitter melon) fruit extract.In
Africa Journal of Biotechnology, 2007; 6: 273277.

7. Usoh L.F. Akpan E.J. Etim E.O. Farombi E.O. Antioxidant
actions of dried flower extracts of Hibiscus sabdariffa L on
Sodium arsenite-induced oxidative stress in rats. In Pakistan
Journal of Nutrition, 2005; 4: 135-141.

8. Sofidiya M.O. Odukoya OA. Familoni OB. Inya-Agha
ST. Free radicals scavenging activity of some Nigerian
medicinal plant extracts.In Pakistan Journal of Biology and
Science, 2006; 9: 1438-1441.

9. Nwanjo HU. Studies on the effect of aqueous extract of
Phyllanthus niruri leaf on plasma glucose level and some
hepatospecific marker in diabetic Wistar rats. The Internet J.
Lab. Med, 2007; 2(2): 55-62.

10. Singleton VL, Orthofer R, Lamuela-Raventos RM. Analysis
of total phenols and other oxidation substrates and antioxidants
by means of Folin-Cioalteau Reagents. Meyhods in Enzymol,
1999; 299: 152-178.

11. Bao JY, Cai M, Sun G, Wang G, Corke H. Anthocyanins,
Flavonoid and Free Radical Scavenging Activity of Myrial rubia
extracts and their colour properties and stability. Journal of
Agric Food Chem. 2005; 53: 2327-2332.

12. Minotti G, Aust SD. An investigation into the mechanism of
citrate-Fe2+-dependent lipid peroxidation. Free Radical Biology
and Medicine; 1987; 3:379-87.

13. Puntel, RL, Nogueira CW, Rocha JBT. Krebs cycle
intermediates modulate Thiobarbituric Acid Reactive Species
(TBARS) production in rat brain in vitro. Neurochem. Res.,
2005; 30: 225-235.

14. Pulido R, Bravo L, Saura-Calixto F. Antioxidant activity
of dietary polyphenols as determined by a modified ferric
reducing/antioxidant power assay. Journal of Agricultural and
Food Chemistry; 2000; 48:396-402.

15. Gyamfi MA, Yonamine M, Aaniya Y. Free radical
scavenging action of medicinal herbs from Ghana: Thonningia
sanguine on experimentally induced liver injuries. General
Pharmacology., 1999; 32: 661 — 667.

16. Marcocci L, Maguire JJ, Droy-Lefaix MT, Packer L.
The nitric oxide scavenging properties of Ginkgo biloba
extract EGb761. Biochem. Biophys. Res. Commun., 1994; 201:
748-755.

17. Halliwell B, Gutteridge JM. Formation of a thiobarbituric-
acid-reactive substance from deoxyribose in the presence of iron

January- February

salts: The role of superoxide and hydroxyl radicals FEBS. Lett.,
1981; 128: 347-352.

18. Chu Y, Sun J, Wu X, Liu RH. “Antioxidant and
Antiproliferative Activity of Common Vegetables,” Journal of
Agricultural and Food Chemistry, 2002; Vol. 50, No. 23, pp.
6910-6916. doi:10.1021/jf020665f

19. Marin A, Ferreres F, Tomas-Barberan FA, Gil MI.
“Characterization and Quantitation of Antioxidant Constituents
of Sweet Pepper (Capsicum annuumlL..),” Journal of Agricultural
and Food Chemistry, 2004; Vol. 52, No. 12, pp. 3861-3869.
d0i:10.1021/jf0497915.

20. Sultan B, Anwar F. Flavonols (Kampeferol, quercetin,
myricetin) contents of selected fruits, vegetables and medicinal
plants. Food Chemistry, 2009; 108 (3), 879-884.

21. Van Acker SABE, van Den Berg DJ, Tromp MNJL,
Griffioen GH, Van Bennekom WP. Vander Vijgh. Structural
aspects of antioxidant activity of flavanoids. Free Radical
Biology and Medicine. 1996; 20 (3), 331-342.

22. Oboh G, Puntel RL, Rocha JBT. Hot pepper (Capsicum
annuum, Tepin and Capsicumchinese, Habanero) prevents
Fe2+- induced lipid pero xidation in brain - in vitro. Food
Chem., 2007; 102: 178- 185.

23. Materska M, Perucka I. Antioxidant activity of the main
phenolic compounds isolated from hot pepper fruits (Capsicum
annuum L.). J. Agric. Food Chem. 2005; 53: 1730 — 1758.

24. Sulistiarini D, Oyen LPA, Nguyen Xuan Dung. Ocimum
gratissimum L. In: Plant Resources of South-East Asia. No.
19: Essentialoils Plants. Prosea Foundation, Bogor, Indonesia.
1999, pp. 140-142.

25. Dubey NK Tiwari TN Mandin D Andriamboavonjy H
Chaumont JP. Antifungal properties of Ocimum gratissimum
essential oil (ethyl cinnamate chemotype). Fitoterapia, 2000;
7(15): 567-569.

26. Holets FB, Ueda-Nakamura T, Filho BPD, Cortez DAG,
Morgado-Diaz JA, Nakamura CV. Effect of essential oil of
Ocimum gratissimum on the trypanosomatid Herpetomonas
samuelpessoai. Act. Protonzool, 2003; 42: 269-276.

27. Thabrew MI, Hughes RD, McFarlane IG. Antioxidant
activity of Osbeckia aspera. Phytother. Res. 1998; 12: 288-290.

28. Halliwell B, Gutteridge JMC. Free radicals, antioxidants
and human diseases: where are we now? J. Lab. Clin. Med.
1992; 119:598-620.



The Journal of Phytopharmacology

29. Dhawan BN, Patnik GR, Rastogy RAT, Singh KK,
Tandol TS. Screening of Indian plants for biological
activity. YL India Exp. B. 1977; 15: 108.

30. Effraim KD Jacks TW Sodipo OA. Histopathological
studies on the toxicity of Ocimum gratissimum leave extract
on some organs of rabbit. Afr. J. Biomed. 2001; 6: 21-25.

January- February



