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ABSTRACT 
Objective: Cassia italica (Sene) is widely used in African traditional medicine for the treatment 
of various ailments, including constipation, digestive disorders, and inflammation. This study 
aimed to qualitatively evaluate the presence of major phytochemical groups in leaf extracts of 
Cassia italica using standard screening methods. 
Methodology and Results: Successive extractions were performed by maceration using solvents of 
increasing polarity: hexane, dichloromethane, and ethanol. 
The results showed that extraction yields increased with solvent polarity, suggesting a 
predominance of polar compounds. Phytochemical screening revealed the presence of several 
classes of secondary metabolites, including flavonoids, polyphenols, alkaloids, tannins, 
anthraquinones, saponins, sterols, terpenes, and cardiotonic glycosides. The dichloromethane 
extract exhibited the highest diversity of compounds, while the ethanolic extract was rich in polar 
constituents and the hexane extract in lipophilic compounds.  
Conclusion and Aplication of resultats:These findings highlight the importance of sequential 
extraction using solvents of increasing polarity for efficient phytochemical fractionation. Overall, 
Cassia italica leaves are a rich source of bioactive secondary metabolites. 
Keywords: Cassia italica; phytochemical screening; secondary metabolites; medicinal plants. 
 
INTRODUCTION 
Traditional medicine remains a primary source 
of healthcare in many developing countries 
and continues to gain popularity in 
industrialized nations. In China, herbal 
medicines account for nearly 50% of total drug 
consumption (Kaptchuk and Tilburt, 2008). 
Similarly, in several African countries such as 
Ghana, Mali, Nigeria, and Zambia, 
approximately 60% of children with malaria 
are initially treated using traditional remedies 
(Tilburt, 2008; Ozioma, 2019). These 
observations underline the importance of 

medicinal plants and the need for their 
scientific validation. Phytochemical screening 
is a set of qualitative analytical techniques used 
to identify major groups of secondary 
metabolites in plant materials. These methods 
rely on precipitation and colorimetric reactions 
to detect compounds such as alkaloids, 
flavonoids, tannins, anthraquinones, saponins, 
sterols, terpenes, and polyphenols (Harbone, 
1998; Djiengue, 2017). These metabolites are 
known for their diverse biological activities 
and are widely used in phytotherapy (Ali, 
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2008; Hussain ,2021). In this context, the 
present study focuses on the qualitative 
phytochemical analysis of Cassia italica 
leaves. Although this plant is widely used in 

traditional medicine, a systematic 
characterization of its chemical constituents 
remains essential for its valorization. 

 
MATERIALS AND METHODS 
Plant Material Leaves of Cassia italica were 
collected in Ndiongolor (Fatick region, 
Senegal). The plant material was washed, air-
dried at room temperature for two weeks in the 
absence of direct light, and then ground into a 
fine powder using a mechanical grinder. 
Chemicals and Reagents: Analytical grade 
solvents—hexane, dichloromethane, and 
ethanol (99% purity)—were used for 
extraction. All reagents used for 
phytochemical tests were of standard 
laboratory grade. 
Extraction Procedure Successive maceration 
was performed using solvents of increasing 
polarity. Briefly, 100 g of powdered plant 
material were macerated in 1 L of hexane for 
72 hours in the dark. The mixture was filtered, 
and the filtrate was concentrated using a rotary 
evaporator at 40°C. The residue was dried in a 
desiccator and stored at 4°C. 
The remaining plant material was subsequently 
extracted under the same conditions using 
dichloromethane and then ethanol. Each 
extract was concentrated and stored as 
described above. 
Phytochemical Screening 
Polyphenol detection test : To demonstrate 
the presence of polyphenols, 2 mL of the 
ethanolic extract is poured into a test tube, then 
a few drops of a 2% ferric chloride (FeCl₃) 
solution are added. If a bluish-black or green 
coloration appears, with varying intensity, it 
indicates the presence of polyphenols; 
therefore, the test is considered positive. 
Anthraquinone detection test: According to 
the method described by Evans and Trease 
(2002), the Bornträger test is used to detect 
anthraquinones. For this test, 2 mL of our 
ethanolic extract was mixed with 2 mL of 
chloroform and then vigorously shaken for 

three minutes. After shaking, the solution was 
filtered using filter paper. The resulting filtrate 
was then shaken with an equal volume of 10% 
ammonia solution. If a violet coloration 
appears in the aqueous phase, the result is 
considered positive. 
Flavonoid detection test: The Shinoda 
reaction was used to detect flavonoids. This 
test consists of mixing 1 mL of the aqueous 
extract with 1 mL of concentrated hydrochloric 
acid (HCl), followed by the addition of 
magnesium powder. The appearance of a 
colour ranging from orange to purplish red 
indicates the presence of flavonoids. 
Tannin detection test : The identification of 
catechic tannins is carried out using Stiasny’s 
reagent. Thus, 5 mL of each extract (hexanic, 
dichloromethane, and ethanolic) are 
evaporated to dryness. After adding 15 mL of 
Stiasny’s reagent to the different residues, the 
mixtures are maintained in a water bath at a 
temperature of 80°C for half an hour. Catechic 
tannins are characterized by the formation of a 
coarse precipitate. For the identification of 
gallic tannins, each of the previous solutions is 
filtered. The filtrate is collected and saturated 
with sodium acetate. The addition of 3 drops of 
FeCl₃ leads to the appearance of an intense 
blue-black coloration, thus indicating the 
presence of gallic tannins. 
Alkaloid detection test : Alkaloids are 
nitrogen-containing compounds that behave as 
bases and produce precipitation reactions. In 
an acidic medium, the reaction between 
alkaloid salts and iodinated derivatives of 
heavy metals forms characteristic-coloured 
precipitates. Thus, the test consists of adding a 
few millilitres of half-diluted hydrochloric acid 
to 1 mL of each extract (hexanic, 
dichloromethane, and ethanolic). Afterward, a 
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few drops of Mayer’s reagent (1.35 g of HgCl₂ 
+ 5 g of KI in 100 mL of distilled water) are 
added. The appearance of a yellow precipitate 
indicates the presence of alkaloids. 
Saponoside detection test  : One (1) g of plant 
material is added to 100 mL of distilled water 
and then brought to a moderate boil for half an 
hour. After cooling and filtration, 1 mL of the 
extract is poured into two separate test tubes. 
Then, 1 mL of sulfuric acid is added to one 
tube, and 10 mL of diluted water is added to 
the other. Each tube is manually shaken for 15 
seconds. After standing for 15 minutes, the 
formation of a persistent foam layer of about 1 
cm in height indicates the presence of 
saponoside (EL-Haoud et al., 2018). 
Sterol and terpene detection test : The 
Liebermann reaction is used to detect sterols 

and terpenes. Each extract (hexanic, 
dichloromethane, and ethanolic) is dissolved 
while heating in 1 mL of acetic anhydride. 
Then, 0.5 mL of concentrated sulfuric acid is 
added. The appearance of a violet ring, which 
turns blue and then green at the interface, 
indicates a positive test confirming the 
presence of sterols and terpenes. 
Cardiotonic glycoside detection test : From 
0.2 g of each extract (hexanic, 
dichloromethane, and ethanolic), 10 mL of 
Kedde’s reagent (2% 3,5-dinitrobenzoic acid 
in alcohol) are added, along with a few drops 
of concentrated potassium hydroxide (KOH). 
The appearance of a reddish-violet coloration 
confirms the presence of cardiotonic 
glycosides. 

 
RESULTS 
Extraction yield : The results of the 
successive extraction with increasing polarity 
are presented in Table 1. The yields increase 
with the increasing polarity of the extraction 

solvents. This result shows that the leaves of 
Cassia italica contain a higher proportion of 
polar compounds. 

 
Table 1: Extraction yield of Cassia italica leaves 
Extract Yield (%) 
Hexane 2.99 
Dichloromethane 3.14 
Ethanol 3.31 

 

 
Figure 1: Comparative diagram of extraction yields according to the solvent used 

Hexane Dichlorométhane Ethanol
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Phytochemical composition : The 
phytochemical screening carried out on the 
leaf extracts of Cassia italica revealed the 
presence of nine groups of chemical 
compounds: alkaloids, catechic tannins, gallic 

tannins, flavonoids, polyphenols, saponosides, 
terpenes and sterols, cardiotonic glycosides, 
and anthraquinones. The results of these tests 
are presented in Table 2 below. 

 
Table 2: Results of the phytochemical screening of the extracts 

Secondary 
Metabolites 

Test(s) Hexanic 
Extract 

Dichloromet
hane Extract 

Ethanolic 
Extract 

colours or Other 
Indicators of 
Presence/Absence 

Flavonoids Shinoda test (Mg 
+ HCl) 

− +++ ++ Orange to purplish red 

Polyphenols Ferric chloride 
test (FeCl₃) 

− +++ + Green, bluish-black 

Alkaloids Mayer’s reagent − ++ ++ Yellow precipitate 
Tannins (Gallic) Kedde reagent − − − Blue-black precipitate 
Tannins 
(Catechic) 

Kedde reagent  + − +++ Greenish-blue 
coloration 

Anthraquinones Bornträger test − + ++ Violet (aqueous phase) 
Sterols and 
Terpenes 

Liebermann 
reaction 

+ +++ − Blue-green 

Cardiotonic 
Glycosides 

Kedde reaction + ++ +++ Reddish-violet 

 
DISCUSSION 
The increase in extraction yield with solvent 
polarity confirms that Cassia italica leaves are 
rich in polar phytochemicals. This finding is 
consistent with previous studies reporting the 
presence of polyphenolic compounds in 
medicinal plants. The dichloromethane extract 
exhibited the broadest spectrum of 
metabolites, likely due to its intermediate 
polarity, allowing it to solubilize both polar 
and nonpolar compounds. In contrast, hexane 

preferentially extracted lipophilic compounds, 
while ethanol was more effective for polar 
constituents. The presence of flavonoids, 
tannins, and polyphenols suggests potential 
antioxidant activity, while alkaloids and 
saponins may contribute to antimicrobial and 
anti-inflammatory properties (Yagi, 2003; 
Sofowora, 2008). These results support the 
traditional uses of Cassia italica in herbal 
medicine (Ibrahim, 2005; Omer, 2022) 

 
CONCLUSION AND APPLICATION OF RESULTS  
This study demonstrates that Cassia italica 
leaves contain a wide range of bioactive 
secondary metabolites. The use of solvents 
with increasing polarity proved effective for 
comprehensive extraction and phytochemical 

characterization. These findings provide a 
scientific basis for the traditional use of this 
plant and highlight its potential for further 
pharmacological investigation. 
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