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ABSTRACT 
This study aims to elucidate the in vitro antioxidant activity and composition of methanolic extract of Platycerium 

angolense (MPA). Phytochemical screening was carried out on the extract while metal chelation and the radical scavenging 

activity of the extract against 2, 2-diphenyl -1-picrylhydrazyl (DPPH), ABTS·+and nitric oxide (NO) radicals was also 

evaluated. High Performance Liquid Chromatography (HPLC) was used to identify and quantify compounds present in the 
extract. Phytochemical screening showed that the extract contains saponins, flavonoids and cardiac glycosides. It was also 

observed that the extract has an excellent ability to chelate ferrous ion as well as a high DPPH radical scavenging activity. 

However a moderate scavenging activity was observed for other radicals tested in this study. Furthermore, HPLC analysis 

revealed the presence of flavonoids, phenolic acids and tannins. It could be safely concluded that the observed antioxidant 

activity observed in the extract might be as a result of its constituents.  
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INTRODUCTION 
Reactive oxygen species including superoxide (O2

-), 

hydrogen peroxide (H2O2), hydroxyl (OH-), nitric oxide 

(NO) exert oxidative stress in the cells of human body 

rendering each cell to face about 10,000 oxidative hits per 

second 1, 2. These reactive oxygen species production and 

oxidative stress have been shown to be linked to chronic 

diseases such as cancer, cardiovascular diseases and 

neurodegenerative diseases3.Exogenous supply of 

antioxidants may protect against the damaging effect of 

free radicals and thereby prevent the incidence of many 

diseases4. Therefore interest in the search for new natural 
antioxidants has grown in recent times. These natural 

sources of antioxidants are believed to be much safer due 

to less toxicity and side effects5. Phytochemicals, 

especially phenolics are suggested to be the major 

bioactive compounds having health benefits. Their 

bioactivity may be related to their ability to chelate metals, 

inhibit lipoxygenase and scavenge free radicals or prevent 

the adverse effects of reactive oxygen and nitrogen species 

(ROS/RNS) on normal physiological function in 

humans6,7. Platycerium are epiphytes, growing naturally 

on branches and trunks of trees in the tropical, subtropical 

jungles and rain forest of Southeast Asia, Phillippines, 

Indonesia, Australia, New Guinea, Africa and South 

America. They grow in overlapping layers with serrated or 

scalloped upper edges and stand erect forming an opened 

receptacle for water, dead leaves and organic debris that 

eventually decay and provide nutrients for the ferns8,9. 

Oyedapo et al discovered that the ethanolic extract of MPA 

contains saponins, anthraquinones, flavonoids and some 

other phytochemicals10. This study however sets out to 

investigate the in-vitro antioxidant activity as well as use 

HPLC to identify and quantify the compounds present in 

the extract. 

 

MATERIALS AND METHODS 
Chemicals 

Acetonitrile, formic acid, gallic acid, chlorogenic acid, 

ellagic acid and caffeic acid were purchased from Merck 

(Darmstadt, Germany). Quercetin, quercitrin, 
isoquercitrin, rutin, catechin, epicatechin and kaempferol, 

DPPH (2,2-diphenyl-1-picrylhydrazyl) radical, gallic acid, 

ascorbic acid, quercetin and Folin-Ciocalteau reagent were 

obtained from Sigma Chemical Co. (St. Louis, MO, USA). 

All other chemicals and reagents used were of analytical 

grade. 

Plant material and extraction 

Platycerium angolense were collected from the trunks of 

trees around Department of Chemistry, University of 

Ibadan, Oyo-state in South-Western Nigeria. The leaves 

were identified at Botany Department, University of 

Ibadan by Mr Donatus. The plant was air-dried for three 

weeks and pulverized. 700 g of the pulverized sample was 

extracted in 80% methanol by maceration for 72 hours. 

The methanolic extract was concentrated in a rotary 

evaporator, lyophilized and preserved for further use.  

Quantification of compounds by HPLC-DAD 
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Table 1: Phytochemical screening of methanolic extract 

of Platycerium angolense. 

Phytochemical Presence 

     Saponins 

    Tannins 
    Flavonoids 

    Alkaloids 

    Terpenoids 

    Anthraquinones 

    Cardiac glycosides 

     Steroids 

+ve 

-ve 
+ve 

-ve 

+ve 

-ve 

+ve 

-ve 

 
Table 2: Composition of methanolic extract 

ofPlatycerium angolense. 

Compounds Platycerium angolense 

mg/g 

Gallic acid 

Catechin 

Chlorogenic acid 

Caffeic acid 

Ellagic acid 

Rutin 

Quercitrin 

Quercetin 

Kaempferol 
Luteolin 

1.47 ± 0.01a 

0.39 ± 0.03b 

4.61 ± 0.01c 

2.08 ± 0.02d 

0.47 ± 0.02b 

0.43 ± 0.01b 

2.16 ± 0.03d 

3.48 ± 0.04e 

0.25 ± 0.01f 
3.51 ± 0.01e 

Results are expressed as mean ± standard deviations 

(SD) of three determinations.  Averages followed by 

different letters differ by Tukey test at p < 0.01. 

 

Reverse phase chromatographic analyses were carried out 

under gradient conditions using C18 column (4.6 mm x 250 
mm) packed with 5μm diameter particles. The mobile 

phase was water containing 1% formic acid (A) and 

acetonitrile (B), and the composition gradient was: 13% of 

B until 10 min and changed to obtain 20, 30, 50, 60, 70, 20 

and 10% B at 20, 30, 40, 50, 60, 70 and 80 min, 

respectively11 with slight modifications. Platycerium 

angolense methanolic extractwas analyzed dissolved in 

ethanol at a concentration of 20 mg/mL. The presence of 

eleven antioxidants compounds was investigated, namely, 

gallic acid, chlorogenic acid, caffeic acid, ellagic acid, 

catechin, epicatechin, quercetin, quercitrin, isoquercitrin, 

rutin and kaempferol. Identification of these compounds 

was performed by comparing their retention time and UV 

absorption spectrum with those of the commercial 

standards. The flow rate was 0.7 ml/min, injection volume 

50 μl and the wavelength were 254 nm for gallic acid, 280 

nm for catechin and epicatechin, 327 nm for caffeic, 
ellagic and chlorogenic acids, and 366 nm for quercetin, 

isoquercitrin, quercitrin, rutin and kaempferol. All the 

samples and mobile phase were filtered through 0.45 μm 

membrane filter (Millipore) and then degassed by 

ultrasonic bath prior to use. Stock solutions of standards 

references were prepared in the HPLC mobile phase at a 

concentration range of 0.030 – 0.250 mg/ml for 

kaempferol, quercetin, isoquercitrin, quercitrin, catechin, 

epicatechin and rutin; and 0.030 – 0.250 mg/ml for gallic, 

caffeic, ellagic and chlorogenic acids. The 

chromatography peaks were confirmed by comparing its 

retention time with those of reference standards and by 

DAD spectra (200 to 400 nm). All chromatography 

operations were carried out at ambient temperature and in 

triplicate. The limit of detection (LOD) and limit of 

quantification (LOQ) were calculated based on the 

standard deviation of the responses and the slope using 

three independent analytical curves. LOD and LOQ were 

calculated as 3.3 and 10 σ/S, respectively, where σ is the 
standard deviation of the response and S is the slope of the 

calibration curve12. 

DPPH (1, 1, diphenyl 2-picryl hydrazyl) assay 

The antioxidant activity by DPPH assay was assessed 

according to Molyneux method13. To 1 ml of various 

concentration of the extract 1 ml of DPPH 0.1mM was 

added in a test tube. Tannic acid was used as the standard 

for comparison. After incubation for 30 mins in dark at 

room temperature, absorbance was recorded at 517 nm. 

The percent DPPH radical scavenging was calculated with 

the equation: 

 % DPPH radical scavenging = [(Absorbance control – 

Absorbance sample)/ Absorbance control] × 100. 

ABTS radical scavenging activity 

A TEAC assay was conducted based on the method of 

Ramos et al., (1999)14. The ABTS aqueous solution (7 

mM) was oxidized with potassium peroxodisulfate (2.45 
mM) for 16 hours in the dark at room temperature. The 

ABTS·+ solution was diluted with 95% ethanol to an 

absorbance of 0.75 ± 0.05 at 734 nm. An aliquot (20 μl) of 

each sample (125 μg/ml) was mixed with 180 μl ABTS·+ 

solution and the absorbance was read at 734 nm after 1 

min. Trolox was used as a reference standard. The percent 

ABTS·+ radical scavenging was calculated with the 

equation: 

 % ABTS·+radical scavenging = [(Absorbance control – 

Absorbance sample)/ Absorbance control] × 100. 

Nitric oxide scavenging activity 

The nitric oxide scavenging activity was evaluated 

according to the modified method of Sreejayan and Rao 

(1997)15. Various concentrations of extract were prepared. 

Sodium nitroprusside (2.5 ml, 10 mM) in phosphate 

buffered saline (PBS) was added to 0.5 ml different 

concentrations of extracts. The reaction mixture was 
incubated at 25°C for 150 min. After incubation, 0.5 ml 

aliquot was removed and 0.5 ml of Griess reagent: (1% 

(w/v) sulfanilamide, 2% (v/v) H3PO4and 0.1% (w/v) 

naphthylethylene diamine hydrochloride) was added. The 

absorbance was measured at 546 nm. Ascorbic acid was 

used as reference standard and was treated the same way 

as that of fractions. Sodium nitroprusside in PBS (2 ml) 

was used as control. The nitric oxide radicals scavenging 

activity of the extracts and ascorbic acid was calculated 

according to the following equation:  

Percentage of inhibition = [(A0– A1) / A0] x 100, where 

A0is the absorbance of sodium nitroprusside in PBS and 

A1 is the absorbance in the presence of the fractions and 

ascorbic acid. 

Iron chelating ability assay 

The in vitro Fe2+ chelating ability of plant extract was 

assayed according to the method of Minnoti and Aust,  



Obafemi et al. / In Vitro Antioxidant Activity… 

    

                 IJPPR, Volume 8, Issue 9: September 2016 Page 1499 

 
Figure 1: HPLC chromatogram of methanol leaf extract of Platycerium angolense. 

 
Figure 2: Percentage ABTS radical inhibition of methanolic leaf extract of MPA. 

 
Figure 3: Percentage metal chelating ability of MPA. 

 
Figure 4: Percentage DPPH radical inhibitory activity of MPA. 
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Figure 5: Percentage nitric oxide scavenging activity of MPA. 

 
Figure 6: Reductive potential of MPA. 

 

 

1987 with slight modification16. Briefly, 900 μl of aqueous 

FeSO4 (500 μM) and 150μl of extract were incubated for 

5min at room temperature, 78 μl of 1, 10- phenanthroline 

(0.25 % ,w/v , aqueous) was added. The absorbance of the 
orange colour solution was read at 510nm with a 

spectrophotometer. The principle of the assay is based on 

distruption of o-phenanthroline - Fe2+ complex in the 

presence of chelating agent. The in vitro of Fe2+ chelating 

ability of the sample was calculated by using the following 

formula: 

Chelating ability ( %) = (Acontrol - Asample)/ Acontrol x 100. 

Where; 

Acontrol = The absorbance of the control (reaction mixture 

in the absence of sample) (FeSO4 alone). 

Asample = The absorbance of the reaction mixture (sample, 

FeSO4 and 1, 10-phenanthroline) 

Reductive potential 

Reducing power of the extracts were measured by the 

direct reduction of Fe3+(CN−)6 to Fe2+(CN−)6 and was 

determined by absorbance measurement of the formation 

of the Perl's Prussian Blue complex following the addition 
of excess Fe3+ (Oyaizu, 1986), as described previously17. 

Different concentrations of extracts in 0.5mL of distilled 

water were mixed with 1.25 ml of 0.2 M, pH 6.6 sodium 

phosphate buffer and 1.25 ml of potassium ferricyanide 

[K3Fe(CN)6] (1%) the mixture was incubated at 50 °C for 

20 min. After 20 min incubation, the reaction mixture was 

acidified with 1.25 ml of trichloroacetic acid (10%). 

Finally, 0.5 ml of FeCl3 (0.1%) was added to this solution 

and the absorbance was measured at 700 nm in a 

spectrophotometer. Increased absorbance of the reaction 

mixture indicates greater reduction capability. 

Statistical analysis 

All statistical analyses were performed using Microsoft 

excel package 2013 version. Results are expressed as mean 

± standard deviation. Independent sample T-test was used 

for data analysis. Linear regression analysis was used to 
calculate the IC50 values. 

 

RESULTS 
Platycerium angolense and Synsepalum dulcificum 

extracts; detection UV was at 325 nm.Gallic acid (peak 1), 

Catechin (peak 2), chlorogenic acid (peak 3), caffeic acid 

(peak 4), ellagic acid (peak5), rutin (peak 6), quercitrin 

(peak 7), quercetin (peak 8), Kaempferol (peak 9) and 

luteolin (peak10). 

 

DISCUSSION 
Phytochemicals present in plants are known to be 

biologically active and contribute to the antioxidant 

capacity of the plants in which they are found18. In our 

study as shown in table 1 it was discovered that methanolic 

extract of Platycerium angolense contains flavonoids, 

saponins, cardiac glycosides and terpenoids. These 
phytochemicals could therefore contribute to the overall 

antioxidant potential observed in the extract. HPLC is a 

chromatographic technique that can separate a mixture of 

compounds and is used in phytochemical and analytical 

chemistry to identify, quantify and purify the individual 

components of the mixture19,20. It has been suggested that 

HPLC fingerprinting is the best way for 

characterizingchemicals21.  Our result presented in table 2 

shows the quantity of various phenolic compounds 

identified in the extract. Among the compounds, 

chlorogenic acid, luteolin and quercetin are the most 

abundant.  Many sources indicate good correlations 

between phenolics’ content and antioxidant capacity 
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evaluated by different techniques22,23. Figure 1 is a 

chromatogram showing the peaks for the compounds 

identified in the extract. ABTS radical scavenging activity 

of plant extracts is a method commonly used for 

investigating in vitro antioxidant capacity. The ABTS 

assay is a decolourization assay where the extent of is a 

measure radical scavenging ability of the antioxidant Our 

result as presented in figure 2 shows that MPA has a 

moderate ABTS radical scavenging activity when 
compared with trolox. Iron is known to be the most 

important lipid oxidation pro-oxidant due to its high 

reactivity. The ferrous state of iron is also involved in the 

perpetuation of the chain reaction of lipid peroxidation24. 

Haber and Weiss25 asserted that free iron can catalyze the 

production of reactive oxygen species such as superoxide 

anion radical, hydrogen peroxide and hydroxyl radical. In 

our result presented in figure 3, it was evident that MPA 

has an excellent metal chelating ability in a dose dependent 

manner that is even higher than that of ethylenediamine 

tetraacetic acid (EDTA). This is an indication that the 

extract could protect against oxidative damage by 

sequestering Fe2+ ions.It was suggested that no single assay 

accurately describes the mechanism of action of all 

antioxidants or radical sources in a complex system26. 

More than one method should therefore be employed in 

elucidating the total antioxidant activity of extracts27. 
According to Philips et al, the ability of plant extracts and 

other natural compounds to scavenge DPPH radical is a 

widely used method for testing their in vitro antioxidant 

activity28. In the present study, the ability of MPA to 

scavenge DPPH was compared with tannic acid. Our result 

shown in figure 4 showed that MPA compared favourably 

with the standard antioxidant in a dose dependent manner. 

Nitric oxide (NO) reacts with superoxide anion to form 

peroxynitrite which is a potentially cytotoxic molecule 

capable of oxidatively damaging proteins29.  In our study 

as reported in figure 5, we observed a moderate NO 

scavenging activity for MPA. This is an indication that the 

extract might be able to prevent oxidative damage to 

proteins, which is implicated in several chronic diseases 

such as Alzheimer’s disease, respiratory distress 

syndrome, muscular dystrophy, cataractogenesis, 

rheumatoid arthritis, progeria, and Werner’s syndrome30. 
The reducing capacity of medicinal plants is associated 

with the presence of reductones which exerts their 

antioxidant action by breaking free radical chains through 

the donation of hydrogen atoms31. Figure 6 shows the 

reductive capacity of MPA. It was observed that the extract 

showed a significantly lower reductive potential when 

compared with ascorbic acid, the standard antioxidant. 

Amoo et al opined that the low reductive potential of 

extracts may be ascribed to low level of antioxidant 

compounds with electron donating ability, in an impure 

form32. This fact could account for the low reductive 

potential observed in the extract. 

 

CONCLUSION 
The result of this study suggested that the observed in vitro 

antioxidant activity of methanolic extract of Platycerium 

angolense might be as a result of its phytochemical 

composition as well as the presence of some phenolic 

compounds found in it. However, further studies are 

required to characterize the active principles in the extract. 

This will facilitate in vivo studies that could delineate the 

mechanism of action of such principles in models of 

diseases in which oxidants are the major culprit.   
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