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Abstract  Original Research Article 
 

Cassia occidentalis, Jatropha curcas and Chromoleana odorata are plants used in the treatment of pathologies in Côte 

d'Ivoire. With the aim of treating pathologies caused by oxidative stress using antioxidants, a study was carried out into 
the antioxidant activity of aqueous extracts of these plants and to identify the molecules responsible for this effect. After 

aqueous extraction, the extracts obtained were used to carry out phytochemical tests, phenolic compound assays and 

antioxidant activity tests using the DPPH• and ABTS+• methods. Phytochemical screening revealed the presence of 

sterols, polyphenols, flavonoids, alkaloids and saponins. Respective contents of total polyphenols are 3.40 ± 0.04, 3.15 
± 0.03 and 2.80 ± 0.02 mgEAG/g DM for Cassia occidentalis, Jatropha curcas and Chromoleana odorata and those of 

flavonoids are 54.15 ± 1.2, 50.40 ± 1.2 and 48.50 ± 1.1 mg EqQ/g DM for Cassia occidentalis, Chromoleana odorata 

and Jatropha curcas. Using the DPPH test, the mean IC50 values were 2.74 ± 0.1 µg/mL for Cassia occidentalis and 

Chromolaena odorata and 2.73 ± 0.1 µg/mL for Jatropha curcas. ABTS test revealed mean IC50 values of 10.35 ± 0.1 
µg/mL for Cassia occidentalis and Chromoaena odorata and 7.01 ± 0.1 µg/mL. Jatropha curcas. These antioxidant 

powers are thought to be due to the effects of certain phenolic compounds present in these plants, confirming their 

natural antioxidant activity. 

Keywords: Cassia occidentalis, Jatropha curcas, Chromoleana odorata, antioxidant activity, DPPH, ABTS. 
Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Medicinal plants have always been an important 

source of numerous active compounds for the treatment 

of many diseases. They are also used to effectively 

combat oxidative stress by inhibiting the production of 

free radicals (Adjanohoun & Aké-Assi, 1979). Oxidative 
stress refers to the imbalance between the production of 

free radicals and the quantity of antioxidants available 

and usable by the body. This imbalance is sometimes at 

the root of many human diseases, such as cancer, 
cardiovascular disease, diabetes and Alzheimer's disease 

(Gönenç et al., 2013; Inbathamizh et al., 2013). Diseases 
caused by oxidative stress are generally manifested by 

ageing, which leads to a reduction in antioxidant 

defences and encourages the proliferation of free radicals 

in cells (Moon & Shibamoto, 2009). In order to prevent 
these diseases caused by oxidative stress, new anti-

oxidant molecules are needed to combat oxidative stress 

and its many consequences. Traditional medicine is 

therefore used because it is accessible, widely available, 
less expensive and socially and culturally acceptable. 

The use of synthetic antioxidant molecules is currently 
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being called into question because of the potential 
toxicological risks. In addition, those derived from 

medicinal or food plants are becoming increasingly 

important, in particular because of their beneficial effects 

on health (Xu et al., 2017). This is the case with 
polyphenols, which are natural compounds widely found 

in plants, attracting a great deal of interest for their 

beneficial action against free radicals (Marc  et al., 2005). 

With this in mind, the use of plants as natural 
antioxidants offers an alternative to oxidative stress and, 

consequently, the elimination of free radicals. Côte 

d'Ivoire has a rich diversity of flora and several medicinal 

plants that deserve to be explored in the search for 
antioxidant or therapeutic molecules. It has proved 

necessary to study the antioxidant activity of three plants 

from the Ivorian flora. Aim of this study is to evaluate 

the antioxidant activity of the total aqueous extract of the 
leaves of these plants and to establish a comparative 

study of the effect of each aqueous compound through 

phytochemical screening. 

 

MATERIALS AND METHODS 
Plant Material 

Plant material consists of the leaves of three 
plants: Jatropha curcas, Chromoleana odorata and 

Cassia occidentalis. The selected plants were collected 

in their natural habitat in the Haut-Sassandra region 

(Côte d'Ivoire) during January 2024. After harvesting, 
they were dried in the shade (at room temperature), in 

order to avoid as far as possible the degradation of the 

molecules through the mechanisms of fermentation and 

degradation of the organic characteristics of our raw 
materials. 

 

Extraction 

Leaves of the three plants (Cassia occidentalis 
L., Jatropha curcas L. and Chromolaena odorata L.) 

were harvested, washed and then dried in the shade at 
room temperature (25-30°C) for three weeks at the 

Biochemistry Laboratory of Jean Lorougnon GUEDE 

University, Daloa (Côte d’Ivoire) They were then ground 

into powder using an electric grinder (Retschsk 100). 
Various powders obtained were stored in jars and then 

deposited in a dry place at an ambient temperature of 

25°C in the said laboratory for later use. Extraction 

method used was that described by (Zirihi et al., 2003). 
One hundred grams (100g) of Cassia occidentalis (or 

Jatropha curcas or Chromolaena odorata) fine powder 

is macerated in one litre of distilled water under magnetic 

stirring for twenty-four hours at room temperature. 
Macerate obtained is filtered first on cotton wool and 

then on Wattman N°1 paper. Filtrate is then concentrated 

under reduced pressure at 60°C using an R-III-Buchi 

BUC-1103011V0 rotary evaporator (France). After 
drying in an oven at 45°C for 24 hours, the total aqueous 

extract of Cassia occidentalis (or Jatropha curcas or 

Chromolaena odorata) leaves is obtained and then stored 

in the freezer at -5°C. All the extracts obtained were 
weighed to assess the extraction yield according to the 

following formula: 

 
R: extraction yield (%); Mf: final mass of total aqueous 

extract obtained (g); Mi: initial mass of fine leaf powder 

from each plant (g) 
 

Phytochemical screening 

Main groups of chemical compounds were 

sought in the aqueous extracts of the leaves of each plant 
using conventional methods of characterisation by colour 

reaction (Békro et al., 2007). Solutions showing positive 

reactions indicate the presence of the highlighted 

chemical groups in the extract. Summaries of the 
reactions are given in Table 1. 

 

Table 1: Chemical group identification reaction 

Chemical compounds  Reagents Expected positive results 

Alkaloids Valser and Mayer (KI3) Creamy white colouring 

Dragendorff K[Bi] Orange colouring 

Polyphenols FeCl3 Blackish-blue colouring 

Saponosides Foam test Persistent foam 

Terpenes and sterols Liebermann (EtOH + (CH3CO)2 +H2SO4) Purple to green colouring 

Flanonoids Cyanidine Orange-pink colouring 

Catechin 

Tannins 
Gallic 

Stiasny (30% CH2O + HCl concentré 2/1) Formation of large flakes 

FeCl3 Intense blue-black colouring 

 

Total polyphenols content 

Phenolic compounds are compounds with 

several hydroxyl groups. They are assayed using the 
Folin-Ciocalteu reagent according to the method 

described by (Singeton et al., 1999). A volume of 200 µL 

of each extract, suitably diluted in methanol, is placed in 

a test tube and 1 mL of Folin-Ciocalteu reagent is added. 
After 5 minutes incubation at room temperature, 800 µL 

sodium carbonate (7.5%) was added to the mixture. 

Resulting mixture is kept in a water bath in the dark for 

30 minutes. Absorbance is measured at 765 nm against a 

blank using a spectrophotometer. Three repetitions were 

carried out. A calibration curve was run in parallel under 
the same operating conditions, using gallic acid as the 

standard at different concentrations. Concentration of 

total polyphenols is expressed in milligrams of gallic 

acid equivalent per gram of dry plant matter (mg GAE/g 
DVM) (Ben Moussa et al., 2022). 

 

 

R = Mf/Mi x 100 
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Flavonoids content 
Flavonoids are yellow pigments, generally 

polyphenolic, and the method used to measure them is 

the cyanidin reaction. Total flavonoids are measured 

using the method (Zhishen et al., 1999). A 250 µL 
volume of each extract is diluted in methanol in a vial. 

To this mixture, 1 mL of distilled water is added, 

followed by 75 µL of NaNO2 (5%). 5 minutes later, 75 

mL of a 10% AlCl3 solution was added, followed after 6 
minutes by the addition of 500 µL NaOH (1N) and 600 

µL distilled water. Mixture is stirred immediately. 

Absorbance is measured at 415 nm against a blank using 

a spectrophotometer. Three repetitions were carried out. 
A calibration curve was run in parallel under the same 

operating conditions, using quercetin as the standard at 

different concentrations. Concentration of total 

flanonoids is expressed in milligrams of quercetin 
equivalent per gram of dry plant matter (mg QE/g DVM) 

(Ben Moussa et al., 2022). 

 

Antioxidant activity 

Scavenging test for the free radical 2,2-diphenyl-1-

picrylhydrazyl (DPPH) 

Free radical scavenging activity was measured 

by the DPPH (2,2- diphenyl-1-picrylhydrazyl) method 
according to the work of (Roukia et al., 2015). Stock 

solution is prepared by dissolving 24 mg of DPPH in 100 

mL of methanol. Solution obtained has an absorbance of 

approximately 0.98 ± 0.021 at 517 nm using the 
spectrophotometer. 1.68 mL of this solution was mixed 

with 1600 μL of the sample at various concentrations (3, 

125 and 100 μg/mL). Reaction mixture was shaken well 

and incubated in the dark for 30 min at room temperature. 
Absorbance was then measured at 517 nm. Control was 

prepared as above, without any sample. Each test is 

repeated three times, and the results are presented as the 

average of the three tests. Percentage of DPPH radical 
trapping is calculated according to the following 

equation (Torres De Pinedo & Morales, 2007). 

I % = [(control OD - sample OD) / control OD)] X 100 

Control OD: Optical density of the control (methanoic 
solution of DPPH) 

Sample OD: Optical density of the sample under test 

 

IC50 or 50% inhibitory concentration is the 
concentration of the test sample required to reduce 50% 

of the DPPH● radical. IC50 were determined graphically 

by linear regression of the plotted graphs; percentages of 

inhibition as a function of the different concentrations of 
the fractions tested. Lower the IC50, the greater the 

antioxidant activity. 

 

ABTS free radical scavenging test 

Method used was that described by (Leong & 

Shui, 2002). A quantity of 38.40 mg of ABTS was 

dissolved in 10 mL of water before the addition of 6.75 

mg of potassium persulphate. Resulting mixture was kept 
in the dark at room temperature for 12 h before use. It 

was then diluted with ethanol to give an absorbance of 

around 0.7 at 734 nm. Antioxidant activity was measured 

by adding 2 mL of an aqueous solution of the extract 
tested to 2 mL of the ABTS+• solution. Extracts were 

tested at the following concentrations: 2.5, 10, 100 and 

200 µg/mL. Gallic acid, used as a reference antioxidant, 

was tested at the same concentration. Absorbance was 
read after 2 minutes on a spectrophotometer at 734 nm 

using ethanol as the blank. Three absorbance 

measurements were taken for each concentration tested 

(n=3). Expression of inhibition percentages and the 
calculation of 50% inhibitory concentrations (IC50) were 

carried out as described for DPPH 

 

Statistical Analysis 

Results were statistically analysed using the 

Tukey test combined with a one-factor ANOVA. This 

test was carried out using GraphPad Prism software 

version 5.0 (Microsoft, San Diego, California, USA). 
Values are expressed as averages followed by the 

standard error of the mean (m±esm). Difference between 

the means is considered statistically significant at the 5% 

level (p<0.05). 
 

RESULTS AND DISCUSSION 
Phytochemical screening 

Phytochemical screening of the various aqueous plant 

extracts using specific reagents revealed the presence of 

the chemical compounds listed in Table 2. 

Table 2: Chemical compounds present in the total aqueous extract of different plants 

Metabolites Jatropha curcas Chromolaena odorata Cassia occidentalis 

polyphenols ++ ++ ++ 

Alkaloids ++ - - 

Gallic tannins  ++ ++ ++ 

flavonoids ++ ++ ++ 

Saponosides +++ +++ +++ 

terpenes and sterols ++ ++ ++ 

(+++): Abundant, (++): Less abundant, (-): Absent 
 

Study of a plant's biological effects is generally 

assessed through its bioactive molecules. These 

molecules are obtained by extraction methods using 
appropriate solvents. In terms of phytochemical 

screening, this study revealed the presence of 

polyphenols, gallic tannins, flavonoids, saponosides, 

terpenes and sterols in all the aqueous extracts of Cassia 

occidentalis, Jatropha curcas and Chromoleana odorata 

leaves. In addition to these compounds, alkaloids are also 
present in Jatropha curcas extract, but absent in Cassia 

occidentalis and Chromoleana odorata extracts. Results 

of the triphytochemistry of aqueous extracts of 
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Chromoleana odorata and Cassia occidentalis leaves 
differ from those obtained in the work of (N’guessan et 

al., 2009 ; Kamsi et al., 2020) on the same extracts, as 

they noted the absence of gallic tannins and flavonoids 

but the presence of alkaloids. Moreover, the same is true 
of the chemical composition of Jatropha curcas, which 

differs from that of (Saraka et al., 2018), whose extract 

they observed to lack flavonoids and alkaloids. These 
results show that there is a difference in the chemical 

composition of these plants between these authors and 

our own. 

 

Extraction yield 
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Figure 1: Dry extract yield of the various plants studied 

 

Yield of extractions containing chemical 
compounds varies from one plant extract to another. 

Respective mean dry weights of Cassia occidentalis, 

Jatropha curcas and Chromoleana odorata extracts are 

roughly equal, at 7.90 ± 0.5 g, 8.10 ± 0.3 g and 7.75 ± 0.3 
g. These values are then expressed as a percentage of 50 

g of fine leaf powder from each plant to determine yield. 

Respective mean yield values for Cassia occidentalis, 

Jatropha curcas and Chromoleana odorata are 15.8 ± 
0.8%, 16.2 ± 0.6% and 15.5 ± 0.7% (Figure 1). Each dry 

extract is characterized by its color and appearance. Dry 
extracts of Cassia occidentalis and Chromoleana 

odorata are black in color with a powdery appearance. 

Jatropha curcas dry extract, on the other hand, is brown 

and powdery. Yields obtained in this study are very 
similar, assuming that the water solvent extracts a good 

quantity of the molecules from the different plants. These 

results are in line with those obtained by (Ballo, 2013). 

 

Total polyphenol content 
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Figure 2: Total polyphenol content of aqueous plant extracts 

 

Figure 2 shows the analysis of total polyphenol 

content in the leaves of Cassia occidentalis, Jatropha 

curcas and Chromolaena odorata. These levels were 
determined in an aqueous solvent (distilled water) using 

the Folin-Ciocalteu reagent. Estimates of total 

polyphenol content in each plant leaf extract showed the 

same trend, expressed as milligram equivalent of gallic 
acid per gram of dry matter (mg EAG/g DM). Average 
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total polyphenol values for the leaves of each plant are 
low, at 3.40 ± 0.04 mg EAG/g DM for Cassia 

occidentalis, 3.15 ± 0.03 mg EAG/g DM for Jatropha 

curcas and 2.80 ± 0.02 mg EAG/g DM for Chromoleana 

odorata. According to these results, the low content of 
total polyphenols in the aqueous extracts of said plants 

would be due to certain factors such as extreme climatic 

conditions such as high temperature, solar exposure, 
drought and also the presence of these compounds can 

vary during plant development from one locality to 

another (El Hazzat et al., 2015). 

 

Flavonoid content 
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Figure 3: Flavonoid content of aqueous plant extracts 

 

Results of flavonoid determination in aqueous 
extracts from the leaves of Cassia occidentalis, Jatropha 

curcas and Chromolaena odorata are shown in Figure 3. 

Average flavonoid contents vary from plant to plant, and 

are expressed in milligrams of quercetin equivalent per 
gram of dry matter (mg EqQ/g DM). Highest content is 

found in Cassia occidentalis with a value of 54.15 ±1.2 

mg EqQ/g DM followed by Chromolaena odorata. with 

a value of 50.40 ±1.2 mg EqQ/g DM and Jatropha 
curcas with a value of 48.50 ±1.1 mg EqQ/g DM. 

According to the results, flavonoid content in these 

plants may depend either on flooding and salinity, which 

stimulate the biosynthesis of certain molecules such as 
flavonoids, or on intrinsic factors, including genetic 

factors and extrinsic factors such as climatic conditions, 

cultivation practices, maturity and harvesting time, and 

storage conditions (Falleh et al., 2008). 
 

Evaluation of antioxidant activity by free radical 

scavenging 2,2-diphenyl-1-picrylhdrazyl (DPPH) 

Antioxidant activity of aqueous extracts of 
Cassia occidentalis, Jatropha curcas, Chromolaena 

odorata and ascorbic acid was qualified 

spectrophotometrically and shown in Figure 4. 
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Figure 4: Percentage DPPH inhibition curves as a function of concentrations of different extracts of Cassia 

occidentalis, Jatropha curcas, Chromolaena odorata and ascorbic acid 
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Average inhibitory concentration (IC50) values are shown in Table 3. 
 

Table 3: IC50 values for plant extracts and ascorbic acid obtained by DPPH test 

Extracts/Standard IC50 (μg/mL) 

Cassia occidentalis 2.74 ± 0.08*** 

Jatropha curcas 2.73 ± 0.08*** 

Chromolaena odorata 2.74 ± 0.08*** 

Ascorbic acid 1.76 ± 0.08 

Each value represents the mean ± SD of three replicates. The comparison was made using a one-way analysis of 

variance (ANOVA 1) followed by the Turkey test; ***p˂0.001 indicates a highly significant difference from the standard 

(control). 
 

Anti-free radical activity of aqueous plant 

extracts on the DPPH radical was estimated by 

spectrophotometer at 517 nm after reduction of this 
radical. Results show that the aqueous extracts of Cassia 

occidentalis, Jatrpha curcas, Chromoleana odorata and 

ascorbic acid (the reference molecule) have a fairly high 

antioxidant capacity. This power is confirmed by the 
high inhibition percentages (figure 4) and low inhibitory 

concentration 50% (IC50) values (table 3). Mean IC50 

values for plant extracts were 2.74 ± 0.08 µg/mL for 

Cassia occidentalis and Chromoleana odorata, and 2.73 
± 0.08 µg/mL for Jatrpha curcas. These values are 

statistically significantly different (p<0.001) from those 

of ascorbic acid. Lowest IC50 value for ascorbic acid is 

1.76±0.08 µg/mL. DPPH method, which is based on an 
electron or hydrogen atom transfer reaction that 

completes the antioxidant description of the various 

macerates of our studied plants, was used in this study. It 

is therefore advisable to use more than one method to 
measure the antioxidant capacity of a substance, in order 

to take into account the different mechanisms 

contributing to antioxidant action. Results of the 

different methods are dose-dependent. Compared with 
the reference antioxidant (ascorbic acid) with an 

inhibitory concentration 50% (IC50) of 1.76 ± 0.08 

µg/mL, those of aqueous extracts of Cassia occidentalis 

and Chromolaena odorata (2.74±0.08 µg/mL) and 
Jatropha curcas (2.73 ± 0.08 µg/mL). And taking into 

account the fact that antioxidant power is inversely 

proportional to IC50 value, ascorbic acid has greater 

antioxidant activity than the aqueous extracts of the 
plants tested. Nevertheless, it is essential to remember 

that the aqueous extracts of the three plants have good 

antioxidant activities, in view of the results obtained in 

the various DPPH tests. As a result, our extracts, with 
approximately the same values, admit more or less the 

same antioxidant activities. DPPH antioxidant activity of 

the aqueous extract of Chromolaena odorata leaves 

corroborates that of (Konan et al., 2022), who showed 
that Chromolaena odorata essential oil possesses 

antioxidant activity with an IC50 value of 17.4 µg/mL. 

This is higher than our own value of 2.74 ± 0.08 µg/mL. 

In addition, the same authors also showed a significant 

difference (p<0.001) between the antioxidant activity of 

the essential oil of the aforementioned plant and ascorbic 

acid (vitamin C), with an IC50 value of 0.31 µg/mL 
lower than ours, which is 1.76 ± 0.1µg/mL. In a study by 

(Huang et al, 2020) on Jatropha curcas seeds and hulls, 

where DPPH free radical scavenging techniques were 

used to determine their antioxidant activities. Aqueous 
extract of Jatropha curcas seeds showed good 

scavenging activity for this radical, with an IC50 value 

of 13.63 ± 0.15 µg/mL. This value is also higher than that 

of the aqueous extract of Jatropha curcas leaves, which 
has good antioxidant activity, justified by an IC50 of 

2.73 ± 0.08 µg/mL. Same authors showed a significant 

difference (p<0.001) between the antioxidant activity of 

the plant's hulls and that of ascorbic acid, with an IC50 
of 8.35 ± 1.21 µg/mL, higher than the 1.76 ± 0.08 µg/mL 

of ascorbic acid used in our work. Similarly, several 

studies have shown that Cassia occidentalis has good 

antioxidant activity. This is the case of (Evenamede & 
Kafui, 2017) whose study focused on the antioxidant 

activity of an ethanolic extract from the roots of this 

plant. Results obtained are in line with those of (Zongo 

et al., 2023), who showed the existence of antioxidant 
activity in their work on Cassia siberien. These authors 

were able to explore the antioxidant potential using 

several tests, including the DPPH free radical scavenging 

test, with an IC50 value of 21.98 ± 0.19 µg/mL for the 
extract, confirming the antioxidant activity of the 

aqueous extract of Cassia siberien leaves, which 

nevertheless remains lower than ours, with an IC50 of 

2.74 ± 0.1 µg/mL. These authors also showed a 
significant difference (p<0.001) between the antioxidant 

activity of the ethanolic extract of the leaves of the plant 

in question and that of ascorbic acid, with an IC50 of 

13.45 ± 0.1 µg/mL higher than that obtained with a value 
of 1.76 ± 0.1 µg/mL. 

 

Evaluation of antioxidant activity by ABTS+• free 

radical scavenging 

Antioxidant activity of aqueous extracts of 

Cassia occidentalis, Jatropha curcas, Chromolaena 

odorata and gallic acid was qualified 

spectrophotometrically and shown in Figure 5. 
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Figure 5: Percentage inhibition curves for ABTS as a function of concentrations of different extracts of Cassia 

occidentalis, Jatropha curcas, Chromolaena odorata and gallic acid. 

 

Average inhibitory concentration (IC50) values are shown in Table 4. 

 
Table 4: IC50 values for plant extracts and gallic acid obtained by ABTS test 

Extracts/Standard IC50 (μg/mL) 

Cassia occidentalis 10.40 ± 0.08*** 

Jatropha curcas 7.01 ± 0.08*** 

Chromolaena odorata 10.40 ± 0.08*** 

Gallic acid 5.6 ± 0.08 

Each value represents the mean±standard deviation of three replicates. Comparison was made using one-way ANOVA 

followed by the Turkey test; ***p˂0.001 indicates a highly significant difference from the standard (control). 

 

Reacting with gallic acid, ABTS forms the blue 

ABTS+• radical, which becomes colorless in the 

presence of the antioxidant. Addition of the antioxidant 

will reduce this radical and cause the mixture to discolor, 
as measured spectrophotometrically at 734 nm. 

Disappearance of the blue coloration is proportional to 

the ability to inhibit the ABTS+• radical. After 

measuring absorbance at 734 nm, the results showed that 
the aqueous extracts of Cassia occidentalis, Jatropha 

curcas and Chromoleana odorata leaves are active in 

terms of free radical scavenging. Comparing the activity 

of the reference molecule (gallic acid) and aqueous plant 
extracts, the results showed that gallic acid is more 

active. Depending on their anti-free radical activity, 

these extracts can be classified into two groups. A first 

group with an inhibitory concentration 50% (IC50) value 
of less than 10 µg/mL. This group concerns the aqueous 

extract of Jatropha curcas leaves with an IC50 of 7.01 ± 

0.08 µg/mL. Second group is characterized by IC50 

values around 10 µg/mL. This group contains the other 
two plants (Cassia occidentalis and Chromoleana 

odorata) with an IC50 of 10.40 ± 0.08 µg/mL (Table 4). 

These different IC50 values are statistically significant 

(p<0.001) compared with the reference molecule. 
Inhibition percentages are high for gallic acid and the 

various plant extracts (figure 5). Results obtained with 

the ABTS+• test, based on the proton scavenging 

capacity of the ABTS+• cationic radical, corroborate 
those already obtained with the DPPH test on the 

antioxidant capacity of extracts from the three plants. 

Analysis of the IC50 values shows that gallic acid (IC50 

= 5.6 ± 0.08 µg/mL), Cassia occidentalis and 

Chromolaena odorata aqueous extracts (IC50 = 10.35 ± 

0.08 µg/mL) and Jatropha curcas (IC50=7.01 ± 0.08 
µg/mL) all inhibit the ABTS+• cationic radical. In fact, 

the results obtained concur with those of (Yuri et al., 

2024) whose work showed that the Chromolaena 

odorata plant has a high antioxidant activity. Authors 
studied the antioxidant activity of ethanolic extract of 

Chromoaena odorata leaves using the ABTS+• assay, a 

model widely used to assess the antioxidant capacity of 

various compounds. Compared to the ethanolic extract of 
Chromoaena odorata leaves with an IC50 = 29.064 

μg/mL, our aqueous extract (with a lower IC50 of 10.35 

± 0.08 µg/mL) shows better free radical scavenging 

activity. Furthermore, the authors showed a significant 
difference(p<0.001) between quercetin (standard) and 

the ethanolic extract of the leaves of the said plant with 

an IC50 of 2.29 μg/mL. Then, in their study on Jatropha 

curcas hulls, (Huang et al., 2020) showed good proton 
scavenging ability by the cationic radical ABTS+• with 

an IC50 of 21.47 ± 0.91 µg/mL higher than that obtained 

in our work on the aqueous extract of the leaves of the 

said plant (IC50=10.35 ± 0.08 µg/mL). Similarly, there 
was a significant p<0.001 difference between the activity 

of aqueous extract of Jatropha curcas hull and gallic 

acid. They also expressed the results of gallic acid 

activity in IC50 where they obtained a value of 4.08 ± 
0.25 μg/mL, which remains higher than the value 

obtained in our work, i.e. 5.6 ± 0.1 µg/mL. In a study 
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carried out by (Zongo et al., 2023) on Siberian Cassia 
leaf extract, the IC50 value = 5.96 ± 1.2 μg/mL clearly 

shows an ABTS-+ radical scavenging activity that is also 

better than that of our plant with an IC50 of 10.35 ± 0.08 

μg/mL. A significant difference p<0.001 was observed 
between the activity of the aqueous extract of Cassia 

siberien leaves and gallic acid. Authors also noted a 

significant IC50 for gallic acid, with a value of 1.83 ± 

0.34 μg/mL, better than that obtained in our work (10.35 
± 0.08 µg/mL).  

 

These results suggest that the antioxidant 

activity of plant extracts is due to certain bioactive 
compounds. In their work (N’guessan et al., 2007 ; 

Kagnou et al., 2020) showed a linear correlation between 

total polyphenol content and free radical scavenging 

activity. According to (Chen & Ho, 1995), the functional 
groups present in phenolic compounds in general can 

easily give up an electron or proton to neutralize free 

radicals. High antioxidant activity of the three plants is 

therefore linked to their high total phenol content. This 
assertion is confirmed here by phytochemical analysis 

followed by DPPH and ABTS tests. In addition to 

polyphenols, other compounds such as tannins and 

flavonoids are said to have antioxidant properties, as they 
are known for their ability to scavenge free radicals 

(Kanfon et al., 2018) and therefore may prevent the 

development of many chronic diseases (Vadivel & 

Biesalski, 2011). They are essential for reducing 
oxidative stress after a stroke, then enabling brain tissue 

regeneration, resorbing the lesion and thus motor deficits 

(Quintard, 2014). Several studies in animal models and 

human subjects have indeed confirmed the 
bioavailability of phenols to exert a protective role 

against oxidative stress and free radical damage (Szajdek 

& Borowska, 2008). Better antioxidant activity observed 

for the various substances used as standards compared 
with our extracts is justified by the fact that these 

substances used are either finished products that have 

undergone sufficient processing and are recognized as 

having excellent antioxidant potential. Antioxidant 
potential of drugs is, among other things, an important 

factor in research into anti-oxidant molecules. 

 

CONCLUSION 
This study was based on phytochemical 

screening, phenolic compound assay and antioxidant 

activity assessment in aqueous extracts of Cassia 
occidentalis, Jatropha curcas and Chromoleana odorata 

leaves. Phytochemical study revealed the presence of 

bioactive compounds in each extract, including 

polyphenols, gallic tannins, flavonoids, saponosides, 
terpenes and sterols. However, there was a complete 

absence of alkaloids in Cassia occidentalis and 

Chromoleana odorata extracts. Quantitative assaying of 

phenolic compounds revealed a slightly higher flavonoid 
content than total polyphenols in each of the plants 

studied. Antioxidant activity of these extracts was then 

assessed using two stable radical scavenging methods, 

DPPH and ABTS. Antioxidant potential of these extracts 

is marked by high inhibition percentage values and low 
inhibitory concentration 50% (IC50) values. This 

interesting antioxidant power of these plant extracts is 

attributed to the phenolic compounds, which are 

antioxidant molecules present in the said extracts and 
therefore capable of neutralising free radicals. Aqueous 

extracts of the leaves of Cassia occidentalis, Jatropha 

curcas and Chromoleana odorata could therefore be a 

potential alternative source of natural antioxidants. 
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