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Aqueous and methanolic extracts of the leaf of Ficus platyphylla 

subjected to qualitative phytochemical screening revealed the 

presence of tannins, saponins, flavonoids, alkaloids, steroids, and 

terpenoids. The presence of glycosides was not detected in both 

aqueous and methanolic extracts of the plant. Oxidative stress 

resulting from the accumulation reactive oxygen species has been 

associated with various degenerative diseases. The objective of 

this study was aimed at determining the in vitro antioxidant 

capacity of the aqueous and methanolic leaf extracts of Ficus 

platyphylla. In this regard, 2, 2-diphenyl-2-picryl hydrazyl (DPPH), 

Ferric Reducing Antioxidant Power (FRAP), Thiobarbituric acid 

(TBA), and Nitric Oxide assays were used to evaluate the 

antioxidant potentials of the plant. In DPPH and TBA assays the 

methanolic extracts of the leaves have higher antioxidant 

activities compared to aqueous extract. Both FRAP and Nitric 

oxide assays showed that aqueous leaf extract has higher in vitro 

antioxidant activities than methanolic extract. Overall, the in vitro 

antioxidant activities of leaf extract of Ficus platyphylla assessed 

by using the aforementioned strategies showed higher antioxidant 

activities when compared to L-ascorbic acid. 
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INTRODUCTION 
 
Plants have been used in traditional medicine for several 
thousand years. The knowledge of medicinal plants has 
been accumulated in the course of many centuries based 
on different medicinal systems such as Ayurveda, Unani 
and Siddha. In India, it is reported that traditional healers 
use over 2500 plant species as sources of medicine (Pei, 
2001). Plants are potential sources of natural 
antioxidants. They produce various antioxidative 
compounds to counteract reactive oxygen species (ROS) 
in order to survive (Lu and Foo, 1995). In recent years 
much attention has been devoted to natural antioxidants 
and their association with health benefits (Arnous et al., 
2001).The terminal oxidant essential for respiration and 
other oxidative reactions in aerobic organisms is oxygen, 
which currently constitutes 21% of the atmosphere. 
During the reduction of molecular oxygen, reactive 
oxygen species (ROS) may be formed, including oxygen-
centred free radicals (Anderson, 1999). These reactive 
species are implicated in many diseases including 
atherosclerosis, respiratory tract disorders, 
neurodegenerative diseases (Chen et al., 2006),  inflame-  

 
 
 
matory bowel disease, cancer and also in ageing (Burns 
et al., 2001) analgesic and central nervous system 
activities of saponins (Argal and Pathak, 2008). Any atom 
or molecule that contains one or more unpaired electrons 
is a free radical. The unpaired electrons alter chemical 
reactivity, usually making the radical more reactive than 
the corresponding atom or molecule. Although oxygen is 
essential for aerobic forms of life, oxygen metabolites are 
highly toxic (Mon et al., 2011). The free radicals are very 
reactive oxygen species (O-O-,O-, ROO-) produced as a 
result of an imbalance in the pro-oxidant/antioxidant 
homeostasis in the organism during the chemical 
reactions that contribute to the development and the 
maintenance of the cellular life (Mon et al., 2011). 

Antioxidants play an important role in processes, such 
as ageing (Burns et al., 2001), cancer, coronary heart 
disease, Alzheimer’s disease (Diaz et al., 1997), 
neurodegenerative disorders, atherosclerosis, diabetes 
and some inflammatory diseases (Chen et al., 2006). The 
majority of antioxidant activities are due to the presence 
of   flavones,     isoflavones,    flavanoids,  anthocyanins,  
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coumarin lignans, catechins and isocatechins (Aqil et al., 
2006). Numerous physiological and biochemical 
processes in the human body may produce oxygen 
centred free radicals and other reactive oxygen species 
as by- products. Over production of these free radicals 
can cause chronic diseases in human. This calls for the 
use of antioxidants. Oxidative stress reflects an 
imbalance between the systemic manifestation of 
reactive oxygen species and a biological system’s ability 
to readily detoxify the reactive intermediate or to repair 
the resulting damage. Disturbances in the normal redox 
state of cells can cause toxic effects through the 
production of peroxides and free radicals that damage all 
components of the cell, including proteins, lipids and 
DNA. Further, some reactive oxygen species act as 
cellular messengers in redox signalling. Thus, oxidative 
stress can cause disruptions in normal mechanisms of 
cellular signalling. In humans, oxidative stress is thought 
to be involved in the development of cancer (Barry 2007), 
Parkinson’s and Alzheimer’s diseases (Valko et al., 
2007), atherosclerosis and heart failure (Singh et al., 
1995), myocardial infarction (Ramond et al., 2011), fragile 
X-syndrome (Diego et al., 2009), and chronic fatigue 
syndrome (Gwen et al., 2005). Argal and Pathak, (2008) 
reported the analgesic and central nervous system 
activities of saponins. 
 
 
Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging 
activity 
 
The organic radical 2, 2 – diphenyl-1-picrylhydrazyl 
(DPPH) is a dark-coloured crystalline powder. It has two 
major laboratory research applications: one is to monitor 
chemical reactions involving radicals most notably used 
in in-vitro antioxidant assay (Sharma and Tej, 2009), and 
two is used as a standard to determine the position and 
intensity of electron paramagnetic resonance signal 
(Prokhorov and Fedorov, 1963).The DPPH antioxidant 
assay is based on the ability of DPPH, a stable free 
radical, to decolorize in the presence of antioxidants. The 
DPPH radical contains an odd electron that is responsible 
for the absorbance at 540 nm and also for the visible 
deep purple colour. When DPPH accepts electron 
donated by an antioxidant compound, it is decolourized, 
which can be quantitatively measured from the change in 
absorbance (Goyal et al., 2010). The procedure involves 
measurement of decrease in absorbance of DPPH at its 
absorption maxima of 540nm, which is proportional to 
concentration of free radical scavenger added to DPPH 
reagent solution. The activity is express as effective 
concentration (EC50) (Vani et al., 1997). 
  
Ferric ion reducing antioxidant power [FRAP]  
  
It is an antioxidant capacity assay that uses Trolox as a 
standard. The FRAP assay was first performed by Benzie  

 
 
 
 
and Strain (1996) of the Human Nutrition Research 
Group at the University of Ulster, Coleraine. It is often 
used to measure the antioxidant. 
 
 
Thiobarbituric acid [TBA] 
 
Thiobarbituric acid is an organic compound and a 
heterocyclic. It is used as a reagent in assaying 
malondialdehyde. Because reactive oxygen species 
(ROS) have extremely short half-lives, they are difficult to 
measure directly. Instead, what can be measured are 
several products of the damage produced by oxidative 
stress, such as Thiobarbituric acid reactive substances 
(TBARS) (William, 1991). Malondialdehyde (MDA) is one 
of the several low-molecular-weight end products formed 
via the decomposition of certain primary and secondary 
lipid peroxidation products. 
 
 
Nitric oxide activity 
 
Nitric oxide is an important cellular signalling molecule. It 
helps modulate vascular tone, insulin secretion, 
peristalsis, and is involved in angiogenesis and neural 
development. Nitric oxide is an immune defence 
mechanism, and as a free radical with an unpaired 
electron.  
 
 
Ficus platyphylla (Del Holl) 
  
Ficus platyphylla (De Holl) belongs to the family 
Moraceae and genus Ficus. It is a tree of 18m high and 
trunk 6m girth, often initially as epiphytic, with widely 
spreading crown; of open and wooded savannah; from 
Senegal to Northern and Southern Nigeria, and extending 
in the Sahel to Sudan and to Uganda. Its habitat is in the 
savannah woodland often in rocky places, up to an 
altitude of 750 m. It is locally known as “gamji” among the 
“Hausas” of Northern Nigeria and “Epo-obo” among the 
Yorubas in South-Western Nigeria and is widely 
distributed throughout the savannah region of the West 
African Coast (Chindo et al., 2011). The plant is widely 
used for Agric-horticulture i.e. for fence-post, poles sticks 
and shade trees for social as well as in ceremonial 
religion, superstitions and black magic. While in medicine 
it is generally used for healings, leprosy,-antidotes- 
venom stings, bites etc. The use of the bioactive 
substances of the extract has great potential in 
combating disease of microbial origin (Gandidaza and 
Gaza, 1993). A number of Ficus species are used as 
food and for medicinal purposes (Mousa et al., 1994). 
The biological activities of several species from the genus 
Ficus have already been proven; some few examples 
include: Ficus  platyphylla (Chindo et al., 2003), Ficus 
cordata (Donfack,2011), Ficus racemosa and Ficus hirta 
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(Li et al., 2009). 
 
 
MATERIALS AND METHODS 
 
Leaves of Ficus platyphylla plant were collected from 
Kaltungo Local Government area of Gombe State. The 
plant was identified and authenticated in Botany 
Department School of Pure and Applied Sciences 
Modibbo Adama University of Technology, Yola. 
Powdered leaves sample were used for preparation of 
aqueous and methanolic extracts. Qualitative 
phytochemical screening of the samples were carried out 
as described by Harborne, (2005), and (Nweze et al., 
2004). The leaves extracts were screened for alkaloids, 
flavonoids, steroids, phenols and tannins, saponins, 
glycosides and terpenoids. 
 
 
Antioxidant potential of the plant extracts 
 
The antioxidant activity of methanolic and aqueous 
extracts of the plant samples were determined by in vitro 
methods. DPPH (2,2-diphenyl-2-picryl hydrazyl) free 
radical scavenging assay, Nitric oxide (NO) scavenging 
activity assay, FRAP (Ferric reducing antioxidant power) 
assay, and Thiobarbituric Acid (TBA) methods were used 
to assess the antioxidant potential of the plant material. 
 
Determination of 2, 2-diphenyl-2-picryl hydrazyl 
(DPPH) Radical Scavenging Capacity 
 
DPPH radical scavenging capacity of the plant extracts 
was determined according to the method of 
Vijayabaskaran et al. (2010a). 
  
Assay of nitric oxide scavenging activity 
 
Nitric oxide scavenging capacity of the different plant 
extracts was carried out according to the procedure of 
Panda et al. (2009). 
 
Ferric reducing antioxidant power (FRAP) assay                                
 
Ferric reducing antioxidant power of the plant extracts 
was determined according to the methods describe by 
(Oyaizu, 1986). 

 
Thiobarbituric Acid (TBA) Method 
 
Thiobarbituric acid methods measures free radicals 
present after peroxide oxidation. The method of 
(Ottolenghi, 1959) was used. Percentage scavenging 
activity of the free radical was determined using the 
following equation (Koleva et al., 2002).   
                              
Radical scavenging activity (%) = Absorbance of control – Absorbance of test × 100 
                                                                           Absorbance of control   
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RESULTS AND DISCUSSION 
 
Qualitative phytochemical screening of methanolic and 
aqueous leaf extract of Ficus platyphylla showed the 
presence of tannins, saponins, alkaloids, flavonoids, 
phenols, terpenoids and steroids in the methanolic 
extract, while that of aqueous leaf extract indicated the 
presence of alkaloids, flavonoids, terpenoids, and 
steroids. In this regard, methanolic seemed to be more 
active in the detection of the phytochemicals qualitatively 
as compared to aqueous. Glycosides were not detected 
from both solvents (Tables 1 to 5). 
 
 

Table 1. Phytochemical components detected from the 
aqueous and methanolic leaf extracts of Ficus 
platyphylla.  
 

Phytochemical 
Aqueous leaf  
extract 

Methanolic  
leaf extract 

Tannins -                + 
Saponins              -                + 
Flavonoids              +                + 
Alaloids               +                + 
Steroids              +                + 
Phenols              -                + 
Terpenoids             +                + 
Glycosides             -                - 

 
Key:  + = Presence of a phytochemical component; - = 
Absence of a phytochemical component. 

 
 
The major phytochemicals present in the methanolic and 
aqueous leaf extracts of Ficus platyphylla are known to 
possess a wide range of activities, which may help in 
protection against chronic diseases. Augusti et al., (2008) 
reported for example saponins, flavonoids, tannins, and 
alkaloids are known to possess hypoglycaemic and anti-
inflammatory activities. Studies on the antioxidant 
activities of the leaf of Ficus platyphylla indicated that the 
extracts have high antioxidant activities. Similar 
observations on the antioxidant activities of some species 
of Ficus plant such as the Ficus sycomorous was 
reported by Al-Fatimi et al. (2007) and Abdel-Hameed, 
(2009) respectively. The antiradical activity of Ficus 
platyphylla could be due to the presence of phenolic 
compounds (phenols and flavonoids) in the plant. 
Flavonoids have important antioxidant and antiradical 
activities. The antioxidant activities of phenolics play an 
important role in the absorption and/or neutralization of 
free radicals (Mishra et al., 2006). Bouchet et al. (1998) 
reported that condensed tannins have antiradical and 
antioxidant properties expressed by their inhibitory effect 
on lipid peroxidation (induced by fe

2+
) and radical-

scavenging ability on DPPH radical. Antioxidant effects 
have been observed with the presence of flavonoids and 
tannins which were responsible for the free radical 
scavenging effects observed in plants (Ayoola et al., 2008). 
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Table 2. DPPH radical scavenging activity (%) Aqueous and Methanolic leaf extracts. 
 

Concentration 
(mg/ml) 

Aqueous 
extract 

IC50 

(mg/ml) 
Methanolic   

extract 
IC50 

(mg/ml) 
L-ascorbic 

acid 
IC50 

(mg/ml) 

20 97.11±0.51*  99.12 ± 0.04*  56.89±0.07  
40 97.39±0.56*  99.15 ± 0.06*  65.72±0.24  
60 97.65±0.18* 37.08 99.28 ± 0.07* 36.90 76.41±0.58 45.58 
80 99.79±0.21*  99.37 ± 0.08*  86.64±0.31  
100  99.86±0.27*  99.56 ± 0.04*  91.69±0.31  
 
Values are Mean ± Standard error of mean (SEM) for 3 determinations 
* Significantly (p<0.05) higher compared to L-ascorbic acid 
IC50 = minimum inhibition concentration 

 
 

Table 3. Nitric oxide assay (%) aqueous and methanolic leaf extracts. 
 

Concentration 
(mg/ml) 

Aqueous 
extract 

IC50 

(mg/ml) 
Methanolic 

extract 
IC50 

(mg/ml) 
L-ascorbic 

acid 
IC50 

(mg/ml) 

20 34.31±0.26  75.54 ± 0.29  36.46±0.25  
40 33.39±0.25  17.55±0.25**  39.46±0.24  
60 31.64±0.32** 118.59 10.59±0.26** 165.13 56.48±0.23 58.23 
80 26.60±0.24**  14.61±0.21**  70.46±0.20  
100 32.70±0.15**  26.44±0.24**  75.55±0.17  

 

 
Values are Mean ± Standard error of mean (SEM) for 3 determinations  
**Significantly (p<0.05) lower compared to L-ascorbic acid 
IC50 = minimum inhibition concentration 

 
Table 4. Thiobarbiturate antioxidant assay (%) aqueous and methanolic leaf extracts. 
 

Concentration 
(mg/ml) 

Aqueous 
extract 

IC50 

(mg/ml) 
Methanolic 

extract 
IC50 

(mg/ml) 
L-ascorbic 

acid 
IC50 

(mg/ml) 

20 12.61 ± 0.31  54.21±0.16*  7.19 ± 0.12  
40 13.63±0.20**  60.80± 0.23*  38.13±0.18  
60 16.59±0.23** 156.40 65.08± 0.07* 55.56 52.95±0.16 70.89 
80 26.32±0.17**  67.15± 0.21*  57.02±0.49  
100  31.36±0.14**  70.06± 0.10*  61.10±0.10  

 
Values are Mean ± Standard error of mean (SEM) for 3 determinations  
* Significantly (p<0.05) higher compared to aqueous extract and L-ascorbic acid 
**Significantly (p<0.05) lower compared to methanolic extracts and L-ascorbic acid 
IC50 = minimum inhibition concentration 

 
Table 5. Ferric reducing antioxidant assay (%) Aqueous and Methanolic leaf extracts. 
 
Concentration 
(mg/ml) 

Aqueous 
extract 

IC50 

(mg/ml) 
Methanolic 

extract 
IC50 

(mg/ml) 
L-ascorbic 

Acid 
IC50 

(mg/ml) 

20 51.19 ± 0.34*  26.18±0.47  32.32 ± 1.46  
40 66.11± 0.61*  35.43±0.34  34.78 ± 1.00  
60 68.05 ± 0.53* 47.04 45.46±0.27 71.44 45.38 ± 0.90 43.97 
80 81.23± 0.62*  47.70±0.37  74.43 ± 0.86  
100  91.34 ± 0.23*  69.13±0.48  82.73 ± 1.39  

 
Values are Mean ± Standard error of mean (SEM) for 3 determinations  
* Significantly (p<0.05) higher compared to methanolic extract and L-ascorbic acid. 
IC50 = minimum inhibition concentration 

 
 
Conclusion 
 
The results obtained in this study showed that leaf extract 
of Ficus platyphylla is a good source of natural 
antioxidants which could be of great importance in 

preventing diseases that are caused by reactive oxygen 
species. The antioxidant potentials observed in the 
leaves extracts could be as results of the various 
phytochemical components detected. The potentials of 
this plant could be harnessed by pharmaceutical industries 
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as a result of the antioxidants derived from the plant to 
reduce the dependence on synthetic antioxidants which 
are expensive and not easily affordable and are also 
associated with series of side effects. The antioxidant 
potentials of phenolics are mainly due to their redox 
properties which made it possible for them to act as 
reducing agents, hydrogen donors, and singlet oxygen 
quenchers, as well as metal chelating agents. Plant 
derived antioxidants could be useful as food additives to 
prevent food deterioration. 
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