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Phytochemical composition and antioxidant 

property of Dissotis rotundifolia used for malaria 

management in south Benin  

 
Rock Djehoue, Abdou Madjid O Amoussa, Ambaliou Sanni and Latifou 

Lagnika 

 
Abstract 
Oxidative stress contributes to induction and progression of many diseases such as malaria. The 

antioxidant activity of ethanolic and aqueous extracts of Dissotis rotundifolia were investigated using 

superoxide anion assay, hydrogen peroxide assay, Ferric Reducing Power method and 2, 2-diphenyl-1-

picrylhydrazyl assay. Phytochemicals such as total phenolics and flavonoids were assessed by Folin-

Ciocalteu and aluminum chloride methods. Ethanolic extract of D. rotundifolia showed the highest 

phenolic (217.12 ±3.63mg Gallic Acid Equivalent/g) and flavonoid (22.68 ±2.14 mg Equivalent 

Quercetin/g) contents. The same extract showed a higher antioxidant activity with an IC50 value of 9.93 

±1.62 µg/mL for 2, 2-diphenyl-1-picrylhydrazyl assay. Superoxide anion radical scavenging (59.69 

±2.07%), hydrogen peroxide scavenging (81.73 ±1.29%) and ferric reducing power (910.33 ± 12.52 

µmol Ascorbic Acid Equivalent/g) of ethanolic extract were also higher than aqueous extract. Dissotis 

rotundifolia has potent antioxidant activity which probably contributes to its effectiveness in malaria 

therapy. 

 

Keywords: Malaria, antioxidant activity, dissotis rotundifolia 

 

1. Introduction 
In 2017, there were an estimated 435 000 deaths from malaria globally with 219 million cases. 

Children aged under 5 years are the most vulnerable group affected by malaria. In 2017, they 

accounted for 61% (266 000) of all malaria deaths worldwide [1]. The WHO African Region 

accounted for 93% of all malaria deaths in 2017 [1]. People living in developing countries are 

the most exposed to malaria and are the most dependent on plant resources for the treatment of 

malaria, especially the people of West Africa [2, 3]. However, do all plants used empirically by 

local populations have therapeutic properties for treating malaria? The pertinence of this 

question comes from the fact that some of the plants used by the populations are known to 

treat other diseases in these same populations. With the emergence of plasmodium resistance 

to some currently available antimalarial drugs [4], it becomes imperative to search for new 

drugs. The use of plants in traditional medicine for treating various ailments remains an 

integral part of the culture and traditions of a majority of the world's population. In addition, 

factors such as the bioavailability and affordability of medicinal plants have led to their 

massive use. For their defense mechanisms, plants usually produce secondary metabolites such 

as tannins, saponins, alkaloids, flavonoids and essential oils. These chemical groups are 

involved in the therapeutic properties of most medicinal plants [5]. Therefore, malaria parasite 

also stimulates certain cells to produce reactive oxygen species (ROIs) thereby resulting in 

haemoglobin degradation [6, 7]. The reactive species of oxygen generated by macrophages is a 

specific example given their probable role in the destruction of parasitized and unparasitized 

red blood cells. An increase in lipid peroxidation was also noticed in patients with P. 

falciparum malaria [6, 8, 9]. Then, it is evident that ROIs resulting from cellular metabolism 

during P. falciparum infection contribute significantly to the complication of malaria.  

It is therefore necessary to find therapeutic agents able to reduce impact of the ROIs on host 

cells during malaria. Recent studies have shown that the use of natural antioxidants alone or in 

combination with an antimalarial improve antimalarial therapy [10]. Also, biochemical 

advances have been focused on antioxidants and their potency in minimizing the damaging 

effects of free radicals, as well as their roles in potentiating drug efficacy [11].
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In a previous work, a review of medicinal plants showed the 

great diversity of plants used by people and practitioners of 

traditional medicine to treat malaria in southern Benin [12]. 

Comparative bibliographies of the listed plants lead to select 

Dissotis rotundifolia, one of the most traditionally used. In 

order to justify its therapeutic use, the chemical compositions 

as well as the antioxidant potential of the crude extracts of D. 

rotundifolia have been determined. 

 

2. Material and methods 

2.1 Collection and identification of plant materials 

Dissotis rotundifolia were collected in November 2016 in 

Southern Benin (Ifangni, Plateau) during an ethnobotanical 

survey. A voucher specimen was identified and deposited at 

the National Herbarium of University of Abomey-Calavi, 

bearing the number YH 313/HNB. 

 

2.2 Extraction of plant materials 

The plant sample was washed with distilled water, dried at 

22°C ± 2 for two weeks and then ground into a fine powder. 

The ethanol extract were prepared at room temperature by 

soaking 100 g of dry powder into 1 L of ethanol using an 

ultrasonic sonicator (Vibra Cell 75115, Biobloc Scientific). 

The aqueous extract were prepared by heating (80 °C) 100g 

of powder in 1 L of distilled water. Each extraction is 

repeated three times. The mixture were filtered through 

Whatman filter paper CAT N 1001 150mm, dried and 

concentrated using a rotary evaporator (BUCHI Rotavapor 

RII, Switzerland). The obtained extracts were stored at 4 °C 

for later use. 

 

2.3 Phytochemical screening 

Tests were carried out on both extracts of Dissotis 

rotundifolia using standard procedures to identify the 

chemical contents such as alkaloids, triterpenes, flavonoids, 

anthracenes, tannins, saponins, coumarins, essential oils, 

naphtoquinones, anthocyanes and lignanes [13,14]. 

 

2.4 Total phenolic content 

Total phenolics of extracts were estimated 

spectrophotometrically using the Folin-ciocalteu assay [15] 

with gallic acid as the standard solution. The protocol is based 

on the quantification of the blue color produced when 

phenolic compounds reacts with mixture WO42-/MoO42- of 

Folin reagent. The standard calibration curve was plotted 

using Gallic acid (y = 0.043x - 0.051; R2 = 0.994). The mean 

of three readings was used and the results expressed as mg of 

Gallic Acid Equivalents (GAE) /g of extract.  

 

2.5 Total flavonoid content 
The aluminum chloride colorimetric method [16] was used to 

determine the flavonoid content of the extracts. Quercetin was 

used as reference compound to produce the standard curve (y 

= 0.0133x - 0.01; R2 = 0.999) and the results were expressed 

as mg of quercetin equivalent (QE)/100 mg of extract. 

 

2.6 Antioxidant assays 
Methods used for antioxidant activity were DPPH free radical 

scavenging assay, Superoxide scavenging assay, Hydrogen 

peroxide scavenging assay and Ferric-Reducing antioxidant 

power (FRAP) assay. 

2.6.1 Radical scavenging activity using DPPH method 

The ability of the extract scavenge the free radical 2, 2-

diphenyl-1-picrylhydrazyl (DPPH) was evaluated. The DPPH 

assay is a simple, rapid, economical, and widely used method 

to evaluate antioxidant activity. The antioxidant activity was 

determined according to the method previously described [17]. 

Each test sample’s stock solution was diluted to final 

concentrations of 100 - 0.78 𝜇g/mL in methanol. The radical 

scavenging activity of the extracts was calculated as the 

percentage inhibition according to the following formula: 

scavenging activity (%) = [(AB - As)/AB] x 100. 

Where As: is the sample (tested extract solution) absorbance 

and AB is the blank absorbance.  

 

2.6.2 Superoxide scavenging assay 
The measurement of superoxide scavenging potential was 

determined using the reduction of nitro blue tetrazolium 

(NBT) method [18]. Quercetin was used as standard. The 

absorbance value of the reaction mixture is proportional to the 

superoxide anion scavenging activity of samples. The percent 

inhibition of superoxide anion generation was calculated 

using the following equation: Scavenging (%) = [(AB - 

As)/AB] x 100 where as is the sample (tested extract solution) 

absorbance and AB is the blank absorbance. 

 

2. 6.3 Hydrogen peroxide (H2O2) scavenging assay 

H2O2 scavenging potential of ethanolic and aqueous extract of 

the plant were determined using the method described by [19] 

with a slight modification. Gallic acid was used as standard. 

The amount of hydrogen peroxide radical inhibited by the 

extract was calculated using the following equation: H2O2 

radical scavenging activity = (Acontrol-Atest)/Acontrol x 100; 

where Acontrol is the absorbance of H2O2, Atest is the absorbance 

of H2O2 radical +sample extract or standard. 

 

2.6.4 Ferric-reducing antioxidant power (FRAP) assay 
The Ferric Reducing Antioxidant Power was based on iron 

(III) to iron (II) transformation in the presence of antioxidants. 

The iron (II) can be monitored by measuring the formation of 

Perl’s blue at 700 nm. Reducing ability was performed using 

the procedure method described by [20] with some little 

modifications. Ascorbic acid was used to produce the 

calibration curve (y = 0.0074x + 0.0149; R2 = 0.976). The 

ability of the plant extracts to reduce ferric ions from the 

linear calibration curve was performed in triplicate and 

expressed in micromoles (μMol) of Ascorbic Acid Equivalent 

per gram (AAE)/g of extract. 

 

2.7 Statistical analysis 
All assays were carried out in triplicate. Data were expressed 

as the mean ± standard deviation (SD) using Graph Pad Prism 

Software, version 8.02 (San Diego, California, USA). 

Statistical analysis was done by student’s t-test and p < 0.05 

considered as significant. The 50% inhibitory concentration 

(IC50) was calculated from the dose response curve (Graph 

Pad Prism Version 8.02) obtained by plotting percentage 

inhibition versus concentrations. 

 

3. Results 

3.1 Phytochemical screening 
Phytochemical screening of Dissotis rotundifolia leaves 

revealed the presence of different phytoconstituents (table 1). 
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Table 1: Results of phytochemical screening of the extracts from D. 

rotundifolia whole plant. 
 

Phytochemicals 
D. rotundifolia 

EtOH H2O 

Triterpenes + + 

Flavonoids + + 

Alkaloids + + 

Anthracenes + - 

Naphtoquinones - - 

Tannins + + 

Saponins + + 

Coumarins + + 

Essential oils + - 

Anthocyanins - - 

Lignans + - 

+: Presence; -: Absence; EtOH: Ethanol; H2O: Aqueous; D. 

rotundifolia: Dissotis rotundifolia 
 

The ethanolic extract of Dissotis rotundifolia contains more 

secondary metabolites than the aqueous extract; eg. of 

Anthracenes, essential oils and Lignans. 

 

3.2 Total phenolic and flavonoids contents 

The total phenol and flavonoids contents of extract from E. 

cymosa leaves are presented in Table 2. The results showed 

that phenolic contents of ethanolic extract (217.12 ± 3.63 mg 

GAE/g) of D. rotundifolia was higher (p<0.05) compared to 

the aqueous extract (139.2 ± 0.14 mg GAE/g).  

Otherwise, the obtained results show that ethanolic extract of 

D. rotundifolia exhibited a higher flavonoids content (22.68 ± 

2.14 mg EQ/g) compared to the aqueous extract (12.15 ± 0.57 

mg EQ/g).  

 
Table 2: Total phenolic and flavonoids contents of D. rotundifolia 

extracts. 
 

Extracts 
Total phenolic 

(mg EAG/g) 

Total flavonoids 

(mg EQ/g) 

EtOH 217.12 ± 3.63 22.68 ± 2.14 

H2O 139.2 ± 0.14 12.15 ± 0.57 

EtOH: Ethanol; H2O: Aqueous; D. rotundifolia: Dissotis rotundifolia 

Each value represents a mean ± SD (n = 3; p < 0.05). 

 

3.3 Antioxidant assays 

3.3.1 Radical scavenging activity assay (DPPH) on plant 

extracts 
DPPH radical scavenging activities of extracts is dose-

dependent (0.78-100μg/mL) and the antioxidant activities 

ranging from 3.51 to 92.66% (Figure 1). 

 

 
 

Fig 1: Radical scavenging activity of D. rotundifolia extracts 

 

Dr. EtOH: Dissotis rotundifolia ethanolic extract; Dr. H2O: 

Dissotis rotundifolia aqueous extract. Each value represents a 

mean ± SD (n = 3; p<0.05). 

IC50 values indicate that the ethanolic extract of D. 

rotundifolia exhibited a higher DPPH scavenging activity (p 

< 0.05) in comparison to the aqueous extract (Table 3).  

 
Table 3: IC50 (µg/mL) values of D. rotundifolia extracts 

 

 
D. rotundifolia Ascorbic 

acid EtOH H2O 

DPPH radical scavenging 

activity IC50 (µg/mL) 
9.93 ± 1.62 58.01 ± 6.67 5.35 ± 0.29 

Each value represents a mean ± SD (n = 3; p < 0.05). 

 

3.3.2 Superoxide anion scavenging activity 

In this assay, extracts and standards have moderate 

superoxide scavenging activities (% scavenging < 60%). The 

ethanolic extract of D. rotundifolia (59.69 ± 2.07%) exhibited 

a higher superoxide anion scavenging activity (p < 0.05) in 

comparison to the aqueous extract (50.74 ± 0.71%). 

 
 

Fig 2: Superoxide radical scavenging activity of ethanolic and 

aqueous extracts of D. rotundifolia. Each value is represented as 

mean ± SD (𝑛 = 3);* Significant difference, p < 0.05). 

Dr EtOH: Dissotis rotundifolia ethanolic extract; Dr H2O: Dissotis 

rotundifolia aqueous extract. 
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3.3.3 Hydrogen peroxide scavenging assay 

Hydrogen peroxide activity of Dissotis rotundifolia extracts 

was given in figure 3. Gallic acid was used as the positive 

control. The overall order of the inhibition of H2O2 at 100 

µg/mL was as follows: Gallic acid >Dr. EtOH >Dr. H2O. The 

results suggest that ethanol extract of Dissotis rotundifolia has 

a higher H2O2 scavenging ability (p<0.05) in comparison to 

the aqueous extract (Table 4).  

 

 
 

Fig 3: Hydrogen peroxide scavenging activity of ethanolic and 

aqueous extracts of D. rotundifolia. Each value is represented as 

mean ± SD (𝑛 = 3); * Significant difference, p < 0.05. Dr EtOH: 

Dissotis rotundifolia ethanolic extract; Dr H2O: Dissotis 

rotundifolia aqueous extract. 

 

3.3.4 Reducing power of extracts (FRAP)   
Reducing power of D. rotundifolia extracts was showing in 

figure 4. In this study, the ethanolic extract (960.12 ±12.40 

µMol AAE g-1) showed a higher capacity of reduction (p < 

0.05) compared to the aqueous extract (540.07 ± 3.08 µMol 

AAEg-1). 

 

 
 

Fig 4: Reducing power of ethanolic and aqueous extracts of D. 

rotundifolia. 

Dr. EtOH: Dissotis rotundifolia ethanolic extract; Dr. H2O: Dissotis 

rotundifolia aqueous extract. Each value represents a mean ± SD (n 

= 3),* Significant difference, p < 0.05). 

 
Table 4: In vitro antioxidant activity of D. rotundifolia 

 

 D. rotundifolia 

 EtOH H2O 

DPPH (%) 92.66 ± 0.71 20.57 ± 0.84 

O-
2 (%) 59.69 ± 2.07 50.74 ± 0.71 

H2O2 (%) 81.73 ± 1.29 73.52 ± 2.08 

FRAP (µMol AAE/g) 910.33 ± 2.52 540.07 ± 3.08 

All the results show that whatever the method of evaluation of 

the antioxidant activity used, the ethanolic extract have a 

better antioxidant activity in comparison to the aqueous 

extract (Table 4). The antioxidant activity is therefore a 

function of the extraction solvent. 

 

4. Discussion 
Phenolic compounds and some of their derivatives are known 

for their antioxidant and scavenging properties against free 

radicals. The antioxidant activity of medicinal plants has been 

linked to their phytochemical compositions [21]. 

The phytochemical screening of D. rotundifolia showed the 

presence of various secondary metabolites of which the 

triterpene, flavonoïds, alkaloids, anthracenes, tannins, 

saponins, coumarins, essential oils, and lignanes.  

The presence of phytoconstituents such as phenols, 

flavonoids, tannins and saponins in the ethanolic extract of D. 

rotundifolia whole plant may be a strong factor contributing 

to the local usage of this plant for the management of 

diseases. Tannins are polyphenolic compounds that possess 

anti-diuretic and anti-diarrhoea properties [22]. Saponins have 

demonstrated potential therapeutic activities as antifungal, 

antibacterial, and antioxidant agents [23]. The polyphenols 

present in the extract of the leaves can contribute 

synergistically to its antioxidant potential. Flavonoids and 

tannins are phenolic compounds and plant phenolics are a 

major group of compounds that act as primary antioxidants or 

free radical scavengers [24]. Total phenols and flavonoids have 

demonstrated modulatory effects against lipid peroxidation 

involved in atherogenesis and carcinogenesis [25]. 

Various groups of phytochemicals in these extracts of D. 

rotundifolia are believed to possess potent antioxidant 

activities, which makes them useful in some disease 

prevention and treatment [26]. The results obtained showed that 

phenols and flavonoids contents are significantly higher (P < 

0.05) in the ethanol extract compared to the aqueous extract. 

This observation could be due to the differences in polarity of 

the components extracted and that of the solvents used.  

Reactive Oxygen/ Nitrogen Species have a main role in the 

endogenous defensive system, an imbalance in these system 

leads to oxidative stress and damage to cellular molecules 

leading to carcinogenesis [27]. Interest in antioxidants of 

natural origin as food and health supplements has increased 

much because of their potential to prevent and to reduce the 

risk of several diseases without any toxic effect [28]. Three 

main mechanisms would allow antioxidants to confer a 

defensive role: free electron transfer, hydrogen atom transfer, 

and metal chelation [29]. 

Since different antioxidant compounds may act through 

different mechanisms, no single method can fully evaluate the 

total antioxidant capacity. For this reason, several methods are 

used to evaluate the antioxidant activity of molecules, food or 

plant extracts [30,31]. In this work, we chose four different 

assays namely 2, 2-diphenyl-1-picrylhydrazyl radical 

(DPPH), superoxide anion (O.-
2), hydrogen peroxide (H2O2) 

scavenging activity and ferric reducing antioxidant power 

(FRAP), were used to access the antioxidant activity of D. 

rotundifolia. These methods are significantly representing the 

main methods of measuring the antioxidant properties of a 

substance. 

The odd electron that contains the free radicals of DPPH is 

responsible for the deep purple color [32]. When an antioxidant 

compound gives an electron to the DPPH, it is decolorized 

and this discoloration can be quantitatively measured from the 

absorbance variations [33]. This reaction was observed in our 
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experiment with a color passing from violet to yellow, 

indicating that the hydrogen of an antioxidant is paired to the 

odd electron of DPPH radical scavenging the free radicals to 

form the reduced DPPH-H. Consequently, the absorbencies 

decreased from the DPPH radical to the DPPH-H formed. The 

degree of discoloration indicated the scavenging potential of 

the extracts in terms of hydrogen donating ability. 

In this study, the results revealed that at each concentration, 

ethanolic extract of D. rotundifolia showed a higher activity 

(p < 0.05) compared to the aqueous extract (figure 1). These 

results show that there is a correlation between antioxidant 

activities of extracts and extraction solvents. Similar 

observations have been reported in previous studies [34–36].  

Although, the reason behind this observation is still not 

completely understood, it could be attributed to the difference 

in the degree of solubility of the bioactive ingredients in the 

two solvents which guaranteed the extraction of more 

phytochemicals like phenolic compounds and flavonoids in 

the ethanolic than in the aqueous extract. Meanwhile, these 

phytochemicals are responsible for the antioxidant properties 

of plants. 

As it is a reactive oxygen species, superoxide has some 

damaging properties that can be imposed to the cells and 

DNA and subsequently invites various diseases. Thus, a 

proposal has been established to gauge the comparative 

interceptive ability of the antioxidant extracts to scavenge the 

superoxide radical [37] by inhibiting the blue NBT formation 
[38]. The decrease of absorbance in presence of antioxidants 

indicates consumption of superoxide anion in the reaction 

mixture. Superoxide has been observed to directly initiate 

lipid peroxidation. It has also been reported that antioxidant 

properties of some flavonoids are effective mainly through 

scavenging of superoxide anion radical [39]. The results 

obtained clearly indicate that the ethanolic extract of D. 

rotundifolia has a noticed superoxide radicals scavenging 

activity. 

Hydrogen peroxide (H2O2) is an antimicrobial agent known 

for its cleansing property when it was introduced into clinical 

practice [40]. Its toxicity on human cells has made it lose this 

favor lately [41]. H2O2 considered as an alternative for western 

conventional medicine, is generally used as a liquid form to 

treat patients. Sometimes, mixed with water it can also treat 

skin infections or dirty wounds [42]. The hydrogen peroxide 

scavenging activity of ethanol and aqueous extracts of D. 

rotundifolia can be attributed to the proton donating potential 

of its phytochemical components. Scavenging activity of 

H2O2 by the extracts may be attributed to their phenolics, 

which can donate electrons to H2O2 there by neutralizing it 

into water [43]. 

The reducing power of the extract may serve as a significant 

indicator of its potential antioxidant activity. The presence of 

antioxidant in the extract might cause the reduction of 

Fe3+/ferric cyanide complex to ferrous form. The ethanolic 

extract of D. rotundifolia showed a considerable reducing 

power indicating that it can act as electron donors and could 

react with free radicals to convert them into more stable 

products and then terminate the free radical chain reactions. 

The reducing power of the extract, which potentially serves as 

a significant reflection of the antioxidant activity, was 

ascertained using a modified Fe3+ to Fe2+ reduction assay, 

whereby the color of the test solution, which was yellow, 

transforms to various hues of green and blue, based on the 

extent of the reducing power of the samples. The presence of 

the antioxidants in the samples leads to Fe3+/ferricyanide 

complex reduced to the Fe2+ form. 

DPPH, O.-
2, H2O2 and FRAP antioxidant methods may 

present different results. Then, they showed that the ethanolic 

extract of D. rotundifolia possesses a high antioxidant 

potential in comparison to the aqueous extract [44]. The 

antioxidant activity of plant species is therefore function of 

the extraction solvent. 

 

5. Conclusion 

The results of this study clearly reveal that extracts of D. 

rotundifolia whole plant contain different phytochemical 

compounds including the appreciable content of phenolic 

compounds, which possess high antioxidant properties 

protecting the body against oxidative stress caused by free 

radicals and can be used to treat many diseases. Thus, with 

respect to the solvents used for extraction, the ethanolic 

extract had a higher content of phytochemicals such as 

phenolic compounds compared to the aqueous extract, an 

observation which correlated positively with the higher 

antioxidant activities exhibited by the same extract. The two 

solvents used in this study have been chosen to represent 

those commonly used by the local traditional healers in the 

preparation of this plant for medicinal use. The results of 

DPPH, superoxide anion radical, H2O2 and FRAP, assays 

showed that the extracts possess not only the antioxidant 

activities, but also potent free radical scavenger capability. D. 

rotundifolia is a potential free radical scavenger and a useful 

source of natural antioxidants which may justify its 

therapeutic effectiveness such as antimalarial property. 

Further studies are currently ongoing to investigate the 

antimalarial activity empirically attributed to this plant by 

populations. 
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