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Abstract: This study is focused on the determination of the free radical scavenging potency and 

in-vitro antioxidant analysis of extracts of Ximenia Caffra (sour plum) leaf, (using methanol, 

chloroform and n-hexane as solvent. About 50.0g of the powdered samples was weighed into a 

beaker and methanol (300 mL) was added into it. The same process was repeated for chloroform 

and n-hexane extract. The DPPH free radical scavenging assay were carried out using ascorbic 

acid as the positive control. The results of the analysis at 50, 100, 200, 400 and 800 μg/mL 

shows the following % inhibition: (40, 50, 65, 80, and 91), for the methanolic extract, (16, 18, 

26, 29, and 33), for the chloroform extract and (13, 17, 21, 32, and 55), for the n-hexane extract. 

The IC50 (µg/mL) values revealed 71.83 for the methanol extract, 1500 for the chloroform 

extract, and 715.05 for the n-hexane extract. From the result, it can be concluded that sour plum 

leaves can be used in the treatment of certain diseases such as diabetes, hypercholesterolemia, 

insomnia, and liver problems in which the participation of reactive oxygen species have been 

implicated. 
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1.0 Introduction:  

The oxygen consumption inherent in cell 

growth leads to the generation of a series of 

reactive oxygen species (ROS). However, 

ROS may also be very damaging, they can 

attack the lipids of cell membranes and 

DNA. The oxidation induced by ROS can 

result in cell membrane disintegration, 

membrane protein damage and DNA 

mutation, which can further initiate or 

propagate the development of many diseases 

[1]. 

ROS are continuously produced during 

normal physiologic events and are removed 

by antioxidant defense mechanisms [2]. It is 

well known that ROS are closely involved in 

various human diseases such as Alzheimer's 

disease, aging, cancer, inflammation, 

rheumatoid arthritis and atherosclerosis [3]. 

It is commonly recognized that antioxidants 

can neutralize potentially harmful reactive 
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free radicals in body cells before they cause 

lipid and protein oxidation and may reduce 

potential mutation and therefore, help 

prevent cancer or heart diseases [4]. 

In living cells, 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 [5].  

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 [6].  

Numerous in vitro and in vivo studies have 

reported that polyphenolic compounds 

protect against oxidative stress. Some of 

these medicinal plants used in ethno 

medicine for the treatment and management 

of many of these diseases have been 

investigated for their antioxidative 

properties. Many of the metabolites from 

these medicinal plants especially flavonoids 

exhibited potent antioxidant activity in vitro 

and in vivo [7]. Oyedemi and Afolanya [8] 

investigated the in vivo and in vitro 

antioxidant activities of the aqueous leaves 

extract of Leonotis leonurus (L.) R.Br and 

found out that the leaf is a potential source 

of antioxidant and thus could prevent many 

radical related disease. Jamuna et al [9] 

analyzed the qualitative and quantitative 

phytochemicals and evaluated the in vitro 

antioxidant properties of various alcoholic 

and aqueous extracts of leaf and root parts of 

Hypochaeris radicats, and found that the in 

vitro antioxidant activities of the species 

clearly demonstrated that both the leaf and 

the root parts have prominent antioxidant 

properties. Islam et al [10] evaluated the in 

vivo and in vitro, pharmacological activities 

of Ardisia solanacea leaf extract and found 

out that different fractions of A. solanacea 

showed significant pharmacological 

potentiality in different in vitro and in vivo 

study model; Hence this study is keen on 

investigating the free radical scavenging 

ability and in vitro antioxidant analysis of 

sour plum (Ximenia caffra) leave extract. 

Currently, synthetic antioxidants, such as 

butylated hydroxyanisole (BHA), butylated 

hydroxytoluene (BHT), and tert-

butylhydroquinone (TBHQ) are widely used 

in the food industry. However, restriction on 

the synthetic antioxidants is being imposed 

because of their toxicity to liver and 

carcinogenicity [11]. The phenolic 

constituents of plants are of interest as 

potential chemo preventive agents and plants 

may be an attractive alternative to currently 

available commercial antioxidants because 

they are biodegradable to non-toxic products 

[12]. Therefore, the development and 

utilization of more effective antioxidants of 

natural origins are desired. [13]. 

The sour plum tree grows at altitudes up to 

about 200 m where rainfall exceeds 500 mm 

per year on many soil types and that are 

often poor and dry. The flowers are 

unisexual and male and female flowers 

occur on different plants. The branches are 

either smooth or covered with flattened hairs 

and armed with spines at their bases. The 

bark of the tree is grayish-brown to black in 

color, and is longitudinally fissured. The 

leaves are simple, alternate, and elliptic in 

shape. When the tree flowers, the flowers 

are greenish to creamy white in color 

although they have been seen to be 

sometimes tinged pink or red. The roots are 
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used to treat abscesses, stomach aches, colic, 

malaria, coughs, and bilharzias. They can 

also be pounded, turned into porridge and 

eaten to reportedly prevent sterility in 

women [14]. It is thought that powdered 

roots can also be added to beer to act as an 

aphrodisiac. The tree’s bark is used as a 

remedy for syphilis, hookworm, chest pains, 

and body pain. The seeds are generally 

roasted and then pounded for their oils to be 

used for wounds as an ointment. The leaves 

can be used to soothe inflamed eyes and has 

been reported to cure tonsillitis [15], the leaf 

extracts also show antimicrobial activities 

[16], and are rich in phytochemicals [17]. 

Most of these claims do not appear to have 

been scientifically validated, and further 

research is required. In view of these, this 

study is aimed at evaluating the free radical 

scavenging ability and in vitro antioxidant 

analysis of sour plum leaf extract. 

2.0 Methods 

2.1 Sample preparation and handling 

The sour plum leaf samples were collected 

and washed with water to remove dirt; it was 

further air dried in the laboratory for 2 

weeks under a minimum temperature of 

40°c. The dried samples of leaves were later 

pulverized using electric blender to obtain a 

fine powder. 

2.2 Extraction method 

The method of extraction was adopted from 

Jacob et al [17]. About 50.0 g of the 

powdered samples was weighed into a 

beaker and methanol (300ml) was added 

into it. The same process was repeated for 

chloroform and n-hexane extract the beaker 

was then covered tightly with aluminum foil 

to avoid evaporation of the solvent. After 72 

hours, they were then filtered using a filter 

paper and the filtrate was allowed to 

evaporate to dryness using a water bath at 

45°C.  

Percentage Yield for Methanol 

 

2.3. DPPH radical scavenging activity  

The DPPH radical scavenging assay was 

modified according to a method reported by 

Adesegun et al. [18]. The DPPH (0.1mM) 

working solution diluted with ethanol 

(150µL) was added to the sample (50µL). 

After 30 minutes in the dark, change in 

absorbance (decrease) at 515 nm was 

measured using a spectrophotometer. The 

DPPH radical scavenging effect was 

calculated using the following equation.  

     DPPH radical scavenging activity  

(%) =      

 (3.1) 

Where: Ac is the absorbance of the control 

  As is the absorbance of the sample. 

2.4. Qualitative Determination of Free 

Radical Scavenging Compounds Using 

DPPH 

The presence of free radicals scavenging 

compound of Ximenia caffra was observed 

in n-hexane, chloroform of methanol [18]. 

Different concentration of each plant extract 

(5, 10, 15, 20 mg/ml) was spotted on a TLC 

plate and allowed to dry and the TLC plate 

was immersed in a freshly prepared DPPH 

solution (5.91mg DPPH in 50ml methanol). 

2.5. Calculation of IC50 

The IC50 values of all the extracts were 

determined using graphical methods [19]. In 

this approach, the inhibition (%) was plotted 

on the Y-axis directly against extract 

concentration on the X-axis. The IC50 

values were gotten from the graph by 

extrapolation. 
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3.0 RESULTS AND DISCUSSION 

3.1. Results 

Table 1: DPPH assay for methanolic extract 

Concentration of 

test 

sample (µg/ml) 

% Inhibition IC50 

50 40 71.83 

100 50  

200 65  

400 80  

800 91  

 

Table 2: DPPH assay for chloroform extract 

Concentration of 

test 

sample (µg/ml) 

% Inhibition IC50 

50 16 1500 

100 18  

200 26  

400 29  

800 33  

 

Table 3: DPPH assay for n-hexane extract 

Concentration 

of test 

sample (µg/ml) 

% Inhibition IC50 

50 13 715.05 

100 17  

200 21  

400 32  

800 55  

 

Table 4: DPPH assay for Vitamin C 

Concentration of 

test 

sample (µg/ml) 

% Inhibition IC50 

50 45 16.38 

100 55  

200 68  

400 81  

800 98  

 

 

Table 5: Free Radical Scavenging Activity 

of the Samples Using DPPH 

S/

N 

Concen

tration  

(µg/cm
3) 

% 

Inhibi

tion 

of 

Meth

anolic 

extrac

t 

% 

Inhibi

tion 

of 

chloro

foam 

extrac

t 

% 

Inhib

ition 

of n-

hexa

ne 

extra

ct 

% 

Inhib

ition 

of 

vita

min 

C 

1 50 40 16 13 45 

2 100 50 18 17 55 

3 200 65 26 21 68 

4 400 80 29 32 81 

5 800 91 33 55 98 

 

Table 6: IC50 values of the extracts 

Extracts IC50(µg/mL) 

Methanolic extract 71.83 

Chlorofoam extract 1500 

n-hexane extract 715.05 

Vitamin C 16.38 
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Figure 1: Showing the Free Radical 

Scavenging activity of the extracts  

 

 

Qualitative Determination of Free 

Radical Scavenging Compounds Using 

DPPH  

 
Plate 1: Showing the Qualitative Analysis of 

Methanol Extract 

 
Plate 2: Showing the Qualitative Analysis of 

Chloroform Extract 

 

 
Plate 3: Showing the Qualitative Analysis of 

n-hexane Extract 
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3.2. Discussion 

The presence of free radical scavenging 

compounds was detected in all three 

extracts. However, that the methanolic 

extract has a very high percentage (%) 

inhibition at a concentration of 800µg/ml. 

The in vitro free radical scavenging activity 

of the formulation (Table 5 and Figure 1), 

revealed that, the free radical scavenging 

potential of the extracts are concentration 

dependent. The methanolic extract 

demonstrated the highest free radical 

scavenging potential (at all concentrations) 

when compared with the standard (Ascorbic 

acid). Also, the n-hexane extracts show high 

potency (at 800 μg/mL) when compared 

with the standard. The IC50 values (Table 6) 

revealed the methanolic extract to be more 

potent than the chloroform and n-hexane 

extracts. Methanolic extract had IC50 value 

of 71.83 μg/mL. The lower the IC50 value 

the more potent is the extract.  

Plates 1, 2 and 3, show the qualitative 

analysis of the methanolic, chloroform and 

n-hexane extracts, respectively, and it is 

observed that the extracts showed yellow 

color on the TLC plate, and according to 

Halilu et al. [20], free radical scavenging 

compounds show yellow or white spot on 

the TLC plate, hence the chloroform and 

methanolic extract show high potency as 

revealed. 

 

4.0. Conclusion 

The in vitro free radical scavenging activity 

of the plant extracts from methanol, n-

hexane and chloroform, revealed that, the 

free radical scavenging potential of the 

extracts are concentration dependent. The 

methanolic extract demonstrated the highest 

free radical scavenging potential (at 50, 100, 

200, 400 and 800 μg/ml respectively) when 

compared with the standard (Ascorbic acid). 

The IC50 values revealed that the methanolic 

extract is more potent than the chloroform 

and n-hexane extract. The methanolic 

extract had IC50 value of 71.83 μg/ml. The 

lower the IC50 value the more potent is the 

extract. 

From the result it is justified that sour plum 

leaves can be used in the treatment of certain 

diseases such as diabetes, 

hypercholesterolemia, insomnia, and liver 

problems in which the participation of 

reactive oxygen species have been 

implicated. This is as a result of the 

antioxidant and free radical scavenging 

ability of sour plum leaves. 
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