
Available online on www.ijppr.com 
International Journal of Pharmacognosy and Phytochemical Research 2021; 13(4); 22-28 

   ISSN: 0975-4873 
   Research Article 

 

*Author for Correspondence: s2doumbia@yahoo.fr 

Chemical and Anti-Free Radical Constituents of Three Organs of 
Entada Africana. Guill and Perr (Fabaceae), Used in the Traditional 

Treatment of Hepatic Disease 
 

Doumbia S1*, Fofie NBY2, Haidara M1, Dembele DL1, Denou A1, Sanogo R1,3 
 

1Faculty of Pharmacy, University of Science, Technical and Technology of Bamako (USTTB), PO Box 1805 Mali 
2Laboratory of Pharmacognosy UFR Pharmaceutical and Biological Sciences, University Félix Houphouët Boigny, BP V 

34 Côte d'Ivoire 
3Department of Traditional Medicine, Bamako, BP 1746 Mali 

 
Received: 20th Oct, 21; Revised 9th Nov, 21; Accepted: 15th Dec, 21; Available Online:25th Dec, 21 

 
ABSTRACT 
Entada africana is used in the management of jaundice and liver problems. Preclinical and clinical studies have 
confirmed the effectiveness of root extracts in relieving jaundice and hepatitis. The objective of the present study was to 
characterize the chemical and anti-free radical constituents of the leaves, trunk bark and roots of the plant. Color tube 
reactions and thin layer chromatography were used to characterize the chemical and anti-free radical constituents by 
reduction of the 1,1-diphenyl-2-picrylhydrazyl radical. The inhibitory concentration 50 (IC50) of the anti-free radical 
constituents of the extracts was determined with a spectrophotometer. The major constituents found are saponosides, 
polyphenols, coumarins, sterols and triterpenes. The decoction of the trunk bark and the hydroethanolic extract of the 
leaves are the most active with IC50 of 2.535 and 2.588 µg / ml respectively. Extracts rich in anti-free radical constituents 
may contribute to the antioxidant, anti-inflammatory and hepatoprotective properties of Entada africana extracts in the 
management of liver diseases. 
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INTRODUCTION 
Entada africana is a very widespread plant in Africa1. It 
is used for the management of numerous pathologies 
including hepatitis2. The powdered roots are febrifuge, 
used against jaundice, snake bites, arthritis, malaria and 
anemia3. In Senegal, the trunk bark is used as a cough 
suppressant, for the treatment of bronchitis, antiseptic, 
healing wounds and injuries4. The leaves in direct 
application prevent suppuration of wounds and as an 
infusion to treat stomach aches3. 
In Mali, the Department of Traditional Medicine (DTM) 
has conducted preclinical and clinical studies to confirm 
the use of roots in the management of liver diseases5-9. 
The results have enabled the development of the 
Improved Traditional Medicinal Product (ITM) 
SAMNERE® based on the roots of the plant, used in the 
management of liver diseases. The roots of Entada 
africana have since been the subject of much study. 
Those concerning phytochemistry, carried out particularly 
on the roots’ bark and to a lesser extent on the trunks’ 
bark and the leaves of Entada africana, made it possible 
to characterize in their extracts polyphenols, flavonoids, 
tannins, saponosides, sterols and triterpenes, cardiotonic 
heterosides, alkaloids, coumarins, anthraquinones, 
leucoanthocyanins, carbohydrate7,8,10-12. Bioactive 
constituents have been isolated. They are 
polysaccharides13, flavonoids (apigenin, robinetin, 
naringenin-7- O-glucoside, myricetins)14,15, saponins16, 

sterols (β-sitosterol, α-spinasterol)17,18 and triterpenes 
(butelin)19. 
The extracts and some bioactive constituents have shown 
properties; hepatoprotective6,20,21, complement fixing13, 
antiproliferative16,22, anti-free radical23, antiulcer24, 
hemolytic25, antibacterial and antifungal25-27, 
antiplasmodial25,28, anti-inflammatory29,30, antivirals31, 
anti-angiogenic15, induction of nuclear translocation20,21, 
against endometriosis32, and inhibition of cytochromes 
P450 2E121. 
Faced with the significant uses of the roots of Entada 
africana to prepare SAMNERE®, which is in great 
demand for the treatment management of jaundice and 
hepatitis, it is important to analyze the other organs of the 
plant. 
The aim of this study was to characterize the chemical 
and anti-free radical constituents of the leaves, trunk bark 
and roots of Entada africana from the Kati region. 
 
MATERIAL AND METHODS 
1. Material 
1.1 Plant material 
The leaf, trunk bark and root samples were collected in 
Kati (15 km from Bamako) in November 2019. They 
were then identified by the ethnobotany and raw materials 
department of DMT. Specimens of the drugs are available 
at the DMT herbarium under the numbers; Herbarium 
No. 2368 / DMT, Drugstore No. 0046 / DMT and 
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Drugstore No. 0047 / DMT; for leaves, trunk bark and 
roots respectively. The samples were allowed to dry in 
the shade for 4 weeks and then crushed with a Resch 
143O upm crusher.  
1.2 Technical material 
They are composed of: SARTORIUS type analytical 
balance, oven set at 103o C plus or minus 2oC, electric 
oven set at 200o C, water bath Buchi 461, rotary 
evaporator Büchi R-200, freezer type Zanker, freeze 
dryer Heto Drywinner, visible UV spectrophotometer 
Zanway type, Aluminum plate with silica gel 60 F254 
Merck as support, Glass chromatographic tank, dryer 
Solis type.  
1.3 Reagents and solvents 
The solvents and reagents are in particular: water, ethanol 
at 70 °, methanol, petroleum ether, dichloromethane, 
DPPH (2,2-diphenyl-1-picrylhydrazyl), butanol, acetic 
acid, methyl-ethyl-ketone, ethyl acetate, formic acid. All 
reagents were analytical grade. 
2. Methods 
2.1 Drug quality control 
The water content was determined by drying in an oven at 
103 ± 2 ° C for 24 hours. The total ash contents and ash 
insoluble in 10% hydrochloric acid were determined by 
calcination in an oven at 600 ° C for 6 hours33.  
2.2 Extraction 
Ø Aqueous extracts 
o Decoction 
A volume of 500 ml water was added to 50 g of drug 
powder. The whole was brought to a boil for 15 minutes. 
The mixture was filtered through a compress after 
cooling. The filtrate obtained was concentrated using a 
rotary evaporator and then lyophilized. The yield was 
calculated. 
o Infusion 
This method used 500 ml of boiling water which was 
poured over 50 g of sample powder. The whole was left 
for 15 minutes. The filtrate was concentrated, lyophilized 
then the yield was determined. 
o Maceration 
This preparation put 50 g of drug powder in 500 ml of 
water. The whole was left to macerate by stirring for 24 
hours at room temperature before being filtered, 
concentrated, lyophilized and after yield was calculated. 
Ø Hydro ethanolic extract 
This extract was obtained by macerating 50 g of drug 
powder with 500 ml of 70o ethanol. The resulting filtrate 
was subjected to concentration, lyophilization before 
calculating the yield. 
Ø Extracts of organic solvents with increasing 

polarity 
The solvents used were petroleum ether, methylene 
chlorhide (MC), MC / methanol (50/50), methanol and 
water. 
An amount of 50 g of the sample was macerated in an 
Erlenmeyer flask with 50 ml of petroleum ether under 
magnetic stirring for one hour before being filtered to 
give the petroleum ether extract. The same operation was 
repeated on the marc successively with methylene 
chlorhide (MC), a methylene chlorhide-methanol mixture 

(50:50) then methanol to obtain the corresponding 
extracts. 
With water, a digestion at 50 ° C was carried out 
successively on the marc obtained after exhaustion with 
organic solvents, then a decoction with 50 mL of water 
each time. Each operation lasted 15 minutes. The extracts 
as above were concentrated at 50o C, lyophilized and 
yields was calculated. 
2.3 Characterization of chemical and anti-free radical 
constituents 
Ø Chemical constituents 
The chemical constituents were characterized by tube 
reactions and by thin layer chromatography. 
o Tube reactions 
Tube reactions were used to characterize the chemical 
constituents of samples according to methods reported in 
the African Pharmacopoeia34. 
The results were classified according to the intensity of 
the reaction: strongly positive (+ + + +), positive (+ ++), 
moderately positive (++), weakly positive (+) or negative 
(-). 
o Thin layer chromatography (TLC) 
With the exception of the infused ones, all extracts were 
identified on the TLC. The TLC plate consisted of 0.25 
mm thick silica gel 60 F254 spread on aluminum foil. 
The solutions to be analyzed were made up on one hand 
by the organic extracts dissolved in their corresponding 
solvents and on the other hand by the aqueous extracts 
dissolved in a water / methanol mixture (1/1). From each 
reconstituted solution, 10 μl were placed on the 
chromatography plates and then dried. These 
chromatography plates thus prepared were introduced 
into the migration tanks. 
The migration was carried out in two systems. One was 
Petroleum Ether - Ethyl Acetate (1: 1) and the other, 
Ethyl Acetate - Methyl Ethyl Ketone - Formic Acid - 
Water (5: 3: 1: 1) 
After migration, the plates were dried and revealed by 
Godin's reagent (polyvalent) or ferric chloride (specific 
for tannins and other polyphenolic compounds)35. 
Ø Anti-free radical constituents 
The extracts used were the aqueous (infused, decoction, 
macerated) and hydroethanolic extracts. 
o Qualitative determination of the anti-free radical 
constituents 
Chromatograms were performed as usual. Only one 
migration solvent system was used, ethyl acetate, methyl 
ethyl ketone, formic acid, water (50: -30: 10: 10). The 
plates, after migration and drying revealed, with a 
methanolic solution of DPPH at 2 mg / ml, the anti-free 
radical constituents as yellow stains on a purple 
background35,36. 
o Quantitative determination of the anti-free radical 
constituents 
It was carried out according to the method described by 
Velázquez and al.37, slightly modified. Only the extracts 
rich in anti-free radical constituents were used. 
A volume of 1400 microliters of the methanolic solution 
of DPPH at 25 mg / L was added to 700 microliters of 
extract at concentrations varying between 0.1 and 100 µg 
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/ mL. The prepared solutions were stirred and then 
incubated for 30 minutes in the dark. 
The absorbance was measured at 517 nanometers. 
Methanol was used to set the spectrophotometer to zero. 
Gallic acid was used as a positive control. Three tests 
were carried out for each sample. The percentage 
inhibition of the DPPH radical was calculated according 
to the following equation: 
 
 
With: A: Mean 
absorbance of the negative control, 
B: average absorbance of the sample 
The curves obtained from the percentages of inhibition 
made it possible to deduce the concentrations of extracts 
or gallic acid which resulted in the 50% reduction of the 
DPPH radical, denoted IC50. Results were analyzed using 
Graph Pad Prism software. 
 
RESULTS AND DISCUSSION 
1. Extract 

The extracts obtained after the extraction are the 
decocted, infused, aqueous macerated, the hydroethanolic 
macerates and the extracts of the solvents with increasing 
polarity (see Table 1). 
The highest extraction yield was observed with leaf 
decoction (9.8%). For trunk bark and roots, the highest 
yields were obtained with hydroethanolic extract (9%) 
and infused (8.8%), respectively. 
For the extraction with the solvents of increasing polarity, 
the yields range from 0.01% for the etheric extract of the 
trunk bark to 0.31% for the methanolic extract of the 
same organ. The yields of the aqueous extracts after 
exhaustion with organic solvents range from 0.013% for 
the root decoction to 1.08% for that of the leaves. 
The root decoction showed a yield of 7.7%. This figure 
was lower than that obtained by Sanogo et al. (1998) who 
had a yield of 9.8% with the decoction of the same organ. 
The infused had the highest yield with root extracts at 
8.8%. In 2016, Sogoba worked on 16 root samples and 
also had the best yields with the infused ones but most of 
their yields (37/46) were higher than ours. 

 
Table 1: Yield (in percentage) of the extracts 

EtOH : ethanol, MC : Methylene chlorhide, MeOH ; methanol 
 
2. Physicochemical quality of drugs 
The results of the water and ash contents are reported in 
Table II. 
The water contents of the various samples were all less 
than 10%. The various drugs were therefore well dried. 
The total ash content was highest in the leaves followed 
by trunk bark and roots (see Table 2). The ash insoluble 
in hydrochloric acid content was very low (<1%) in all 
three samples (see Table 2). This could be due to a low 
contamination of the plant material by siliceous elements 
(sand, dust). 
Sangaré (2005)8 had carried out studies on three root 
samples and also found water contents less than 10%, and 

total ash and hydrochloric ash contents of 3.9; 4; 7% and 
0.4; 1.0 and 2.8 respectively. The results obtained with 
the roots are also similar to those of Sogoba (2016)10 who 
worked on 16 samples of E afriacana roots and obtained 
total ash contents between 6.73 and 2.65 and hydrochloric 
ash contents less than 1%. On the other hand, a slight 
difference with the results of Sidibé (2020) concerning 
the hydrochloric ash contents is to be noted. Indeed, 
Sidibé's results showed that out of 8 samples analyzed, 3 
had hydrochloric ash contents greater than 1%, ie 1.67; 
1.33 and 2.17%. This could be due to the contamination 
of these samples by siliceous elements.

  
Table 2: The water and ash contents of the roots, trunk bark and leaves of Entada africana 

Organs Content (%) 
Water Total ash HCL ash 10 % 

Roots 5,40 3,52 0,26 
Trunk bark 7,97 4,22 0,53 
Leaves  6,60 4,83 0,40 

HCl: hydrochloric ash 
 

Organs Decocted Infused Aqueous 
macerat 

EtOH 
70% 
macerat 

Solvents with increasing polarity  

Ether MC MC/MeOH MeOH Digest Decocted 

Roots 7,7 8,8 7,6 7,2 0,02 0,02 0,03 0,016 0,30 0,013 

Trunk 
bark 8 7,2 7,8 9 0,01 0,1 0,08 0,31 0,29 0,16 

Leaves 9,8 8,4 8 8,6 0,11 0,09 0,11 0,21 0,46 1,08 
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3. Chemical constituents 
3.1 According to tube reactions 
The chemical constituents characterized on the different 
samples are reported in Table 3. 
Coumarins, saponosides, tannins, sterols and triterpenes 
are present in all samples analyzed. However, in our 
analysis, flavonoids are not found in the trunk bark. The 
same is true for the detection of anthracenosides and 
leucoanthocyanins in the leaves and the detection of 
alkaloids in all the samples (see Table 3). 
The results obtained for the leaves are similar to those of 
Tibiri et al.23 on the other hand, they are slightly different 
from those of Olanrewaju et al.38 and Obidike and 
Emeje24 who found the presence of alkaloids. 

The results obtained for the trunk bark are slightly 
different from those of Njayou et al.20 and Tibiri et al.23 
who found the presence of flavonoids. The presence of 
alkaloids and anthraquinones in trunk bark39 is 
contradictory to our results. 
The results obtained for the roots are similar to those of 
Sangaré8 and Tibiri et al.23 on the other hand, they are 
slightly different from those of Sogoba10 who did not find 
the presence of flavonoids in the roots of Entada africana 
collected in sixteen localities in Mali, Ba7 had obtained 
positive reactions with alkaloids while working on the 
roots of this plant. 

 
Table 3: Chemical constituents characterized in leaves, trunk bark and roots 

Chemical groups Roots Trunk bark Leaves 
Alkaloids - - - 
Free anthracenosides + - - 
Coumarins  + + + 
Flavonoids  +++ - ++ 
Leucoanthocyans ++ +++ - 
Saponosides (foam index) +++ ++ ++++ 
Sterols and triterpenes +++ ++ ++ 
Tanins  ++ ++ ++++ 

++++: Strongly positive reaction       +++: Positive reaction      ++: Moderately positive reaction    +: weakly positive    -: 
Negative reaction 
 
3.2 According to the TLC 
TLC also showed the presence of chemical constituents in 
the samples. 
The purple, green, red and yellow colorations observed 
on the chromatogram of the extracts revealed with 
Godin's reagent could be compounds with a triterpene or 
steroid genin, tannins and flavonoids, respectively 
(Figure 1). The blackish colorings observed on the 
chromatogram of the extracts revealed with FeCl3 could 
be tannins and other polyphenols (Figure 2). Sangaré8 

had also found greenish colorations (compounds with 
steroid genin) on chromatograms of ethanolic extracts of 
roots revealed by Godin's reagent. These results also 
agree with those of Sogoba10 who also found the presence 
of tannins and other polyphenolic compounds, 
saponosides and other compounds with a steroid or 
triterpene genin on chromatograms of aqueous and 
organic extracts of E africana roots revealed with the 
FeCl3 and Godin's reagent. 

 
Figure 1: Chromatogram of extracts from the different organs of E africana revealed with Godin's reagent F: leaf, 

ET: trunk bark, R: root, MC: methylene chlorhide, MeOH: Methanol 
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Figure 2: Chromatogram of aqueous and ethanolic extracts of leaves, trunk bark and roots of E africana revealed 

with FeCl3 

 
1: Decocted 2: Ethanolic extract 3: Digested 4: Decocted 
exhausted 
4. Antioxidant constituents 
The chromatograms revealed with DPPH showed several 
yellow spots on a purple background, which testifies to 
the richness of the extracts in anti-free radical 
constituents. All the extracts are rich in it as shown on the 
chromatogram (Figures 3); but the ethanolic leaf and root 
extracts, the decoction and the infused trunk bark showed 
the best anti-free radical activities.  
With the quantitative determination of the anti-free 
radical constituents, the infused trunk bark and the 
ethanolic leaf extract are the most active with the 
respective IC50 of 2.535 ± 1.24 and 2.588 ± 0.51 µg / mL. 
The trunk bark decoction showed an IC50 of 4.332 ± 0.49 
µg / ml while the ethanolic root extract was the least 

active at 31.29 ± 9.96 µg / mL. The reference IC50 for 
gallic acid was 1.435 ± 0.19 µg / mL (Table IV).  
Many studies have also demonstrated the anti-free radical 
activity of leaves23,25, roots23 and trunk bark20,23 of Entada 
Africana.  
The richness of our extracts in polyphenolic substances 
and saponosides could contribute to this anti-free radical 
activity. The anti-free radical and antioxidant activity of 
these chemical groups has been demonstrated by authors 
including Quideau et al.40 and Baguia-Broune et al.41.  
Studies have already demonstrated the role of anti-free 
radical in pathologies such as inflammatory diseases and 
liver diseases.42,43 The antioxidant activity of the extracts 
could therefore be beneficial in the management of 
hepatic diseases. 

 
Figure 3: Chromatogram, of the different extracts of the three organs of Entada africana, migrated in the Acoet-

MEC- 

AF-Water solvent system (50: 30: 10: 10) and revealed with DPPH 
1: decocted 2: infused 3: macerated water 4: macerated 70% ethanol 

 
Table 4: Inhibitory concentration (IC50) of the extracts rich in anti-free radical constituents 

 
 
 
 

EXTRACT Leaf EtOH Trunk bark dec. Trunk bark Inf. Root EtOH Gallic acid 
IC50 (µg/mL) 2,588 ± 0,51   4,332 ± 0,49 2,535 ± 1,24 31,29 ± 9,96 1,435 ± 0,19 
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EtOH: ethanolic extract; Dec: decocted, Inf: infusion 
CONCLUSION 
Extracts from the leaves, trunk bark and roots of Entada 
africana are rich in anti-free radical constituents. Extracts 
rich in anti-free radical constituents may contribute to the 
antioxidant, anti-inflammatory and hepatoprotective 
properties of Entada africana extracts in the management 
of liver diseases. 
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