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Abstract 
 

Background: Pterocarpus mildbraedii is used in some Nigerian tribes in the treatment of headaches, pains, fever, convulsions, and res-

piratory disorders. This study was carried out to ascertain the phytochemicals, minerals and in vitro antioxidant activities of Pterocarpus 

mildbraedii leaves.  

Methods: Qualitative phytochemical screening was carried out using standard procedures while Mineral analysis was carried out using 

Atomic Absorption Spectrophotometer (AAS). Also, antioxidant activities of Pterocarpus mildbraedii leaves were evaluated using re-

ducing power ability and 2,2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assays. 

Results: Result on phytochemicals reveals the presence of flavonoids, saponins, alkaloids, tannins. Mineral analysis showed calcium 

(1283mg/kg) to be higher in concentration and manganese (4mg/kg) least in concentration (4mg/kg). Other analysed minerals include 

sodium (603mg/kg), potassium (1048mg/kg), magnesium (778mg/kg), zinc (25mg/kg), iron (146mg/kg), phosphates (1002mg/kg), etc. 

In vitro antioxidant activity results show that Pterocarpus mildbraedii possess potent but dose-dependent reducing power ability and free 

radical scavenging activity against 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicals. 

Conclusion: The presence of phytochemicals such as flavonoids, saponins, alkaloids and tannins in Pterocarpus mildbraedii provides 

some biochemical basis for the ethno pharmacological uses of the plant. Also the information provided in this research study may help to 

spread the ethno botanical uses of Pterocarpus mildbraedii leaves to other parts of the World. The findings clearly demonstrate that 

Pterocarpus mildbraedii leaves have promising antioxidant property and needs further evaluation to exploit its therapeutic potential. 
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1. Introduction 

Pterocarpus mildbraedii leaves locally known as “Oha” in Eastern 

Nigeria are used as vegetables in the preparation of soup in Nige-

ria. Pterocarpus mildbraedii Harms is a green leafy vegetable 

which grows more like a big tree reaching a height of 2m (6.6ft) 

and having stem diameter of 20m (0.79 inch). Pterocarpus mild-

braedii Harms has a smooth, gray or pale brown bark, exuding red 

gum when cut. Two species are recognized locally Pterocarpus 

mildbraedii Harms (Oha) and Pterocurpus santalinoides 

(uturukpa) [1]. Some tribes in Eastern and Southern Nigeria use 

the leaf extracts from Pterocarpus mildbraedii in the treatment of 

headaches, pains, fever, convulsions, and respiratory disorders and 

as antimicrobial agents [2]. Apart from the leaves being consumed 

by humans as vegetables, livestock also browse on them. Other 

uses include timber, gum or resin and dyes production [3] as well 

as analgesia from the bark [4]. The objective of this study is to 

screen for phytochemicals, minerals as well as in vitro antioxidant 

activities of Pterocarpus mildbraedii leaves. 

2. Materials and methods 

2.1. Collection, identification and preparation of plant 

materials 

The fresh leaves of Pterocarpus mildbraedii were collected from a 

local farm in the south eastern part of Nigeria. Identification and 

authentication were carried out after which the leaves were 

washed and air dried at room temperature for sixteen (16) days. 

They were grounded into fine powder using an electric blender 

and stored in a cool dry container until use for analysis. 

2.2. Phytochemical analysis 

Qualitative phytochemical screening to determine the presence of 

alkaloids, tannins, saponins, anthraquinones, flavonoid and glyco-

sides using standard methods as described by [5-9] were carried 

out. 

2.3. Mineral analysis 

Mineral analysis was carried out using Atomic Absorption Spec-

trophotometer (AAS) as previously determined by Usunobun and 

Okolie, [10-11]. 

2.4. Determination of reducing power ability 

The reducing power activity of Pterocarpus mildbraedii leaves 

was carried out using the reducing power method. A mixture con-

taining 2.5 ml of 0.2 M phosphate buffer (pH 6.6) and 2.5 ml of 

K3Fe(CN)6 (1% w/v) was added to 1.0 ml of stock Pterocarpus 
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mildbraedii leaves filtrate (0.2–1.0 mg/ml) prepared in distilled 

water. The resulting mixture was incubated for 20 min at 50°C, 

followed by the addition of 2.5 ml of TCA (10% w/v), followed 

by centrifugation at 3000 rpm for 10 min. 2.5 ml of the superna-

tant was mixed with 2.5 ml of distilled water and 0.5 ml of FeCl3 

(0.1% w/v). The absorbance was measured at 700 nm against rea-

gent blank sample. Increased absorbance of the reaction mixture 

indicates higher reducing power of Pterocarpus mildbraedii 

leaves. 

2.5. 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scav-

enging ability 

The DPPH method was used for the determination of DPPH free 

radical scavenging activity of Pterocarpus mildbraedii leaves as 

follows: DPPH (1 ml, 0.135 mM) prepared in methanol was 

mixed with 1.0 ml of stock Pterocarpus mildbraedii leaves filtrate 

ranging in concentration from 0.2 to 1.0 mg/ml. The reaction mix-

ture was then vortexed thoroughly and left in the dark at room 

temperature for 30 min. The absorbance was measured at 517 nm. 

The scavenging ability was calculated using the equation: DPPH 

scavenging activity (%) = [(Abscontrol – Abssample)]/(Abscontrol)] × 

100, 

Where: Abscontrol is the absorbance of DPPH + methanol and Ab-

ssample is the absorbance of DPPH radical + sample (sample or 

standard).  

2.6. Statistical analysis 

Data obtained from this study were expressed as mean value ± 

standard deviation.  

3. Results 

Phytochemical screening reveals the plant to contain flavonoids, 

saponins, alkaloids and tannins as shown in table 1 

 

 

 

 

Table 1: Phytochemical Screening of Pterocarpus mildbraedii Leaves 

Phytochemicals  Pterocarpus mildbraedii 

Flavonoids +ve 
Saponins +ve 

Alkaloids +ve 

Tannins +ve 
Anthraquinones -ve 

Glycoside  -ve 

Where +ve = positive, -ve = negative 

 

The result of the minerals as shown in table 1 shows Pterocarpus 

mildbaedii to be higher in calcium (1283mg/kg) and least in man-

ganese (4mg/kg). other minerals includes magnesium (778mg/kg), 

potassium (1048mg/kg), sodium (603.20mg/kg), iron 

(146.45mg/kg), zinc (25.10mg/kg), copper (9.55mg/kg), and 

chromium (7.90mg/kg) 

 
Table 2: Mineral Composition of Pterocarpus mildbraedii Leaves (mg/kg) 

Minerals  Pterocarpus mildbraedii (mg/kg) 

Calcium 1283.00 ± 5.15 

Magnesium 778.00 ± 2.21 
Potassium 1048.55 ± 4.17 

Sodium 603.00 ± 3.01 

Phosphate 1002.10 ± 3.34 
Iron 146.45 ± 2.22 

Zinc 25.10 ± 1.02 

Copper 9.55 ± 1.76 
Manganese 4.00 ± 0.12 

Chromium 7.90±0.99 

Values are means ± SD for 2 determinations 

 

The results of antioxidant activity (DPPH) of Pterocarpus mild-

braedii leaves is presented in figure 1. In DPPH assay, the antiox-

idant activity of the leaf sample percentage ranged from 60.93% to 

80.99%. Increase in Pterocarpus mildbraedii concentration result-

ed in increase in the scavenging activity. 

The results of reducing power activity of Pterocarpus mildbraedii 

leaves shown in figure 2 showed a significant increase in the scav-

enging activity with increasing concentration as shown by the 

increase in absorbance at higher concentration of Pterocarpus 

mildbraedii. 

 

 
Fig. 1: DPPH Radical Scavenging activity of Pterocarpus mildbraedii (PM) Leaves. 
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Fig. 2: Reducing Power Ability of Pterocarpus mildbraedii Leaves. 

 

4. Discussion 

Different authors [12-13], have noted that consumption of fruits 

and vegetables help to prevent diseases such as cancer, ulcers, etc; 

and as well remedy disease conditions such as gastrointestinal 

disease, malaria, hepatitis, pile, liver cirrhosis, etc [14-20]. Studies 

have shown that these fruits and vegetables are able to play these 

vital roles due to the presence of chemical constituents found in 

them, which are bioactive in nature [8-9, 20-22]. These bioactive 

compounds are termed phytochemicals. 

The phytochemical screening of Pterocarpus mildbraedii leaves 

showed that it contained alkaloids, flavonoids, tannins, saponins. 

These phytochemicals exhibit a wide range of biological effect as 

a consequence of their antioxidant properties [20]. Apart from 

antioxidant functions, flavonoids also function in protection 

against allergies, inflammation, free radicals, platelet aggregation, 

microbes, ulcers, hepatoxins, virtuses and tumors. Flavonoids 

reduced cancer by interfering with the enzyme that produces es-

trogen. They reduce edema formation and prevent platelet sticki-

ness and hence platelet aggregation, [23]. The presence of tannins 

in Pterocarpus mildbraedii supports its potential usage in treat-

ment of ulcers as well as wounds cuts to accelerate healing. The 

presence of alkaloids in the leaves of Pterocarpus mildbraedii 

suggests an increase in disease resistance and stress as well as an-

algesic and anti-inflammatory potentials. Alkaloids are known for 

their bitter and sweet sensations. Their resemblance with neuro-

transmitters had made possible their use as powerful analgesics. 

They also have anti-malarial and anti-leukemic properties [24].  

The leaves of Pterocarpus mildbraedii showed presence of sapo-

nins which are important dietary and nutritional reserves [25]. 

Saponins are glycosidic in nature [26]. They have an expectorant 

action useful in the management of upper respiratory tract infec-

tions. According to Cheek, [27], saponins are involved in the 

treatment of hypercholesterolemia. Kubmarawa et al [28] reported 

the importance of alkaloids, saponins and tannins in various anti-

biotics used in treating common pathogenic strains.  

The leaves of Pterocarpus mildbraedii were also found to contain 

mineral elements such as calcium, potassium, magnesium, phos-

phorus, sodium, iron, zinc etc and these elements are very im-

portant in human and nutrition. They are required in repairing 

worn-out cells, strong bone and teeth, building blood cells and 

maintaining osmotic balance [29]. Zinc plays an important role in 

medicines, foods and in industries in the prevention of corrosion. 

Magnesium is a composition of chlorophyll and it is an important 

content in connection with Ischemic heart disease and calcium 

metabolism in bones [30]. Iron is an essential trace element for 

haemoglobin formation, normal functioning of central nervous 

system and in the oxidation of carbohydrates, protein and fats 

[31]. 

Potassium content of Pterocarpus mildbraedii (1048.55mg/kg) is 

high when compared to 363.05mg/kg of Annona muricata and 

627.98mg/kg of Vernonia amygdalina [10-11] but low when com-

pared to 128.33mg/100g of Celosia argentea [32]. Iron content of 

Pterocarpus mildbraedii (146.45mg/kg) compared favorably with 

139.5mg/kg of Annona muricata but is low compared with 

322mg/kg of Vernonia amygdalina as reported by Usunobun and 

Okolie [10-11] and 35.16mg/100g of Celosia argentea [32]. Mag-

nesium content of Pterocarpus mildbraedii (778mg/kg) is low 

when compared to 122.50mg/100g of Celosia argentea [32], 

9619mg/kg of Annona muricata and 6813.60mg/kg of Vernonia 

amygdalina [10-11]. Calcium content of Pterocarpus mildbraedii 

(1283mg/kg) is low when compared to 295mg/100g of Celosia 

argentea [32], 11,183mg/kg of Annona muricata and 

12641.76mg/kg of Vernonia amygdalina [10-11]. Zinc content of 

Pterocarpus mildbraedii (25.10mg/kg) is high when compared to 

8.34mg/kg of Annona muricata and 14.23mg/kg of Vernonia 

amygdalina [10-11] but low when compared to 5.42mg/100g of 

Celosia argentea [32]. Sodium content of Pterocarpus mildbrae-

dii (603.20mg/kg) compared favorably with 694.86mg/kg of An-

nona muricata but high when compared to 483.0.6mg/kg of 

Vernonia amygdalina as reported by Usunobun and Okolie [10-

11].  

DPPH is a stable free radical generally used to determine the abil-

ity of compounds to scavenge free radicals. Free radicals are in-

volved in many disorders like cancer and liver disease. The most 

appropriate and fastest way of evaluating the antioxidant and free 

radical scavenging activity of plants is DPPH stable free radical 

method. The free radical scavenging activity was measured as 

decolorizing activity following the trapping of the unpaired elec-

tron of DPPH as shown in Figure 1. The free radical scavenging 

activity of Pterocarpus mildbraedii leaves by DPPH method ex-

hibited a concentration-dependent response (Figure 1) with the 

highest concentration (1mg/ml) found to be the most active free 

radical scavenger exhibited (88.3% inhibition at a concentration of 

1mg/ml) and the lowest concentration (0.2mg/ml) being the least 

active free radical scavenger.  

In reducing power activities, the antioxidant ability of Pterocarpus 

mildbraedii leaves to reduce iron (III) to iron (II) was examined 

and it showed that the higher the concentration, the higher the 

absorbance and increased absorbance of the reaction mixture indi-

cates higher reducing power of Pterocarpus mildbraedii leaves. 

The reducing power ability of a compound generally depends on 

the presence of reductones (antioxidants), which exert antioxidant 

activity by breaking the free radical chain by donating a hydrogen 
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atom. Pterocarpus mildbraedii leaf might, therefore, contain high 

amount of reductones. 

In conclusion, Pterocarpus mildbraedii leaves should continue to 

be used as food since it contains valuable phytochemicals and 

minerals. The traditional medicinal use of the leaves of should 

also continue since it contains valuable phytochemicals which are 

the basis for plant medicinal starting materials, in the synthesis of 

new drugs. 
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