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Introduction 
Hepatitis is an inflammation of the liver. Two billion people 
worldwide have already been in contact with the hepatitis B 
virus with 800,000 deaths a year, [1]. In many developing coun- 
tries there is no real program for the prevention and manage- 
ment of viral hepatitis [2]. According to WHO in 2004, more 

than 3,300 deaths were recorded in Burkina Faso. The standard 
treatment of hepatitis is based on use of alpha interferon associ- 
ated with nucleotide analogues and it is very expensive and not 
always effective in Burkina Faso villages [3]. The chronicity of 
liver infections causes an increase in toxic free radicals [4]. 
These free radicals play an important role in altering the hepato- 

   cyte membrane. That causes lysis of the liver cell membrane, 
*Correspondence: yhipene2005@yahoo.fr 
1Laboratory of Biochemistry, Applied Chemistry (LABIOCA), University 
of Ouagadougou, 03 BP 848 Ouagadougou 03,, Burkina Faso 

Full list of author information is available at the end of the article. 

Received: 16 Nov 2017, Accepted: 09 Feb 2018 

producing inflammation. The antioxidant compounds of plant 
extracts having the ability to neutralize free radicals can serve 
to protect the integrity of hepatocytes.In this sense, an ethnob- 

 
 

 
Abstract 

An ethno botanical survey of medicinal plants used to treat hepatitis in the Mouhoun region of Burkina Faso was undertaken. 
The extracts of the most quoted species were then evaluated for their phytochemistry and their antioxidant activity: 

The anti-radical activity (by the method of the discoloration of the ABTS cation radical) and that of the antioxidant  (by the 
method of the reduction of the iron ion, FRAP) were evaluated. Then the phenolic content of the aqueous extracts was 
determined and a correlation was studied between these two parameters. 

The antioxidant tests showed that the plants counted have a good antioxidant power. The three most active extracts are those of 
the trunk and root bark of Pseudocedrela kostchyi, and the trunk bark of Sterculia setigera. The extract of the bark of the trunk of 
Sterculia setigera showed the highest total tannin and phenolic content, while that of the leaves of Piliostigma reticulatum 
showed the highest content of flavonoids. The analyses showed that there is a relationship between the total phenolic contents 
and the antioxidant capacities of all the extracts (R2 = 0.82). 
The extracts of the trunk and root barks of Pseudocedrela kostchyi, and that of the trunk bark of Sterculia setigera showed the 
best antioxidant properties. They could be good candidates for the search for liver protective molecules. 
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otanical survey in the Mouhoun region of Burkina Faso has 
identified medicinal plants used against liver diseases and re- 
tained the six most widely used plants: Cassia mimosoides L. 
(Caesalpiniaceae), Piliostigma reticulatum (DC.) Hochst. (Cae- 
salpiniaceae), Pseudocedrela kostchyi Harms (Meliaceae), Ster- 
culia setigera Del. (Sterculiaceae), Prosopis chilensis (Molina) 
Stuntz emend. Burkart var (Mimosaceae) and Trametes versi- 
color (L.) Lloyd (Polyporaceae). The extracts of these species 
were evaluated for their antioxidant capacity,awell as the con- 
tent of phenolic compounds. 

 
Material and Methods 

 
Ethnobotany survey 
Ethnobotanical investigation area  
The survey was conducted in Mouhoun region (with an area of 
34497 km2 which represents 12% of the national territory, [5]. 
Located in north-west of Burkina Faso, the chief town in the 
region is Dedougou, occupies about. Region of Mouhoun haspe- 
doclimatic conditions propitious to the diversity of the vegeta- 
tion [6]. 90% of the population has agriculture as a mainsource 
of income [7]. The diversity of the vegetation is an indisputable 
asset for traditional practitioners and herbalists who are con- 
stantly consulted by the population for their health problem 
[8]. 

 
The survey 

Asemi-structured interview process has been used [9]. with 
tradi- tional practitioners and herbalists. It allows to record local 
tradi- tional medicine knowledge dealing with hepatitis 
treatments. The dialogue for data collection using the 
questionnaire has been in French and/or local languages 
(Dafin, Dioula, Moore). The an- swers to the questionnaire 
provided information on the name of the plant used, the part 
used, the method of preparation, the route of administration, the 
other pathologies treated, the type and du- ration of the 
treatment. After every questionnaire fulfillment a field trip with 
the respondent allows collection (for the herbar- ium), 
picturing and the GPS data each plant cited,Herbariums were 
authenticated by Professor Jeanne MILLOGO, botanist at 
University de Ouagadougou. 
The ethnobotany data were processed by using Sphinx V5 
software to obtain the citation frequency of each plant. 
The choice of the six more used plants was made on the basis of 
this survey data and bibliographic research in databank. 

Antioxidant activities and determination of phenolic 
compounds Plant material 
The whole plants of Cassia mimosoides L., trunk barks of Pil- 
iostigma reticulatum (DC.) Hochst., Trunk and root barks of 
Pseudocedrela kostchyi Harms and Sterculia setigera Del., 
Fruits of Prosopis chilensis (Molina) Stuntz emend. Burkart 
var. was harvested in the Mouhoun region. Seagrass beds were 
deposited in the UFR / SVT herbarium under the respective 
identification codes 05ID 16677, 07ID 16679, 04ID 16676, 
08ID 16680, 01ID 16673. Trametes versicolor (L.) Lloyd was 
harvested in the same Locality and identified at the Laboratory 
of phytopathology of the University Ouaga I Pr Joseph KI-
ZERBO. 

 
Extraction 
The fine powder obtained by grinding the dried plant parts was 
extracted with distilled water according to the maceration pro- 
cess for the root and trunk bark of Sterculia setigera. For other 
plant organs (Cassia mimosoides, Piliostigma reticulatum, 
Pseu- docedrela kostchyi, Prosopis chilensis, Trametes 
versicolor), an aqueous decoction was carried out. Extractions 
were carried out to conform to the traditional forms in which 
these plants are used by the respondents. The aqueous 
maceration was done at 1/10 keeping the powder in contact 
with the distilled water for 24 hours. For the decoction, it 
consisted of maintaining 20 g   of plant powder of each drug in 
a flask containing 300 ml of distilled water to boil for 30 
minutes. The decoction was done under reflux. The extracts 
obtained were filtered with a nylon fabric and then centrifuged 
at 2000 rpm for 10 minutes. The su- pernatant was collected in 
plastic jars and placed in the freezer for freeze-drying 
thereafter. 

 
Solvents and reagents 
Ethanol 95% (prolabo); Distilled water; Tris-HCl buffer (50 mM 
pH 7.4); Methanol 95%. ABTS or 2,2’-azinobis- (3-
ethylbenzothiazoline-6-sulfonic acid) (FLUKA Biochimika, 
Germany); Acetic  acid;  Ascor-  bic Acid, Hydrochloric Acid 
(SIGMA-ALDRICH, Germany); Sulfuric acid (SDS, France); 
Trichloroacetic acid (FLUKA Chimika, Switzerland); Pure 
acetic anhydride (Labosi, France); Sodium carbonate (Labosi, 
France); Magnesium chloride (SIGMA-ALDRICH, Germany); 
Sodium hydroxide (Merck, Germany); Potassium persulfate 
(SIGMA-ALDRICH, Ger- many); 0.2M phosphate buffer pH 
6.6; Phosphate buffer 1.15M pH 7.5; Aluminum trichloride 
(Labosi, France); Gallic acid (Sigma); Ellagic Acid (Sigma); 
Tanic Acid (Sigma); FeCl3 (Labosi); NaOH (Merck); 
Quercetin (Sigma). 
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Antioxidant activities 
Reduction of the radical cation ABTS +. 
The TEAC (Trolox Equivalent Antioxidant Capacity) test was 
determined using the ABTS •+ radical [10]. ABTS was dis- 
solved in water at the concentration of 7 mM (stock solution). 
The ABTS (ABTS +) cation radical was produced by reacting 
the stock solution of ABTS with 2.45 mM potassium persulfate 
(final concentration) and the mixture placed in the dark at room 
temperature for 12-16h before use. The reaction mixture con- 
sists of 1 ml of diluted ABTS + solution and 10 µL of extract 
(1-25 µg/ml) or Trolox as standard (0-15 µM) in ethanol or the 
appropriate solvent. The mixture is incubated for 30 min at room 
temperature and the absorbance is read at 734 nm. The percent 
inhibition of absorbance at 734 nm was calculated according to 
formula: 
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Where A0 is the absorbance of the control and A1 is the ab- 
sorbance of the sample or standard. The curve of inhibition of 
the absorbance as a function of the concentration of the extract 
or trolox was established for the determination of the 50% in- 
hibitory concentration (IC 50). The Anti-Radical Power (ARP), 
trolox Equivalent Antioxidant Capacity (TEAC) has been deter- 
mined through the formulas [11] . 

 
Reducing power of iron 
The reducing power of the samples was evaluated according to 
the spectrophotometric method described by [12] . 1 ml of the 
extract (0.02 g / ml was mixed with 2.5 ml of phosphate buffer 
(0.2M, pH 6.6) and 2.5 ml of 1% potassium ferricyanide (v/v). 
The mixture was incubated at 50◦ C for 20 min. 2.5 ml of 10% 
(v/v) trichloroacetic acid (TCA) were then added and the mix- 
ture centrifuged for 10 min. 2.5 ml of the obtained supernatant 
were then removed and mixed with 2.5 ml of distilled water and 
ml of 0.1% (v/v) ferric chloride (FeCl3). The absorbance was 
read at 700 nm. The AAE (Ascorbate Acid Equivalent) value is 
inversely proportional to the reducing power. 
 
 
 

Determination of total phenolics 
The total phenolics were assayed according to the Singleton 
method [13]. The phenolic compounds react with the folin- 
ciocalteu reagent (FCR) in an alkaline medium. Molybdate re- 
duced forms a blue complex whose maximum absorption is at 
760 nm. The mixture consisted of 1 ml of extract, 1 ml of 2N 
FCR and 3 ml of 20% sodium carbonate. The absorbance was 
measured after forty minutes at room temperature with an agi- 
lent spectrophotometer (Agilent 8453) equipped with UV-visible 
and ChemStation software. The standard curve was plotted with 
tannic acid (0.1 to 1 mg / ml). 

 
Determination of tannins 
The assay is performed according to the method described by 
Tibiri [14]. 100mg of polyvinyl polypyrrolidone (pvpp) were 
used to precipitate 2mg of total phenolics. Such a mixture is vor- 
texed, kept at 4◦ C for 15 minutes and then centrifuged for ten 
minutes. After forty minutes, the assay tube is centrifuged and 
the absorbance of the supernatant is measured at 760 nm. The 
tannin content is determined by differentiating the total pheno- 
lics (including tannins) and the second missing value of the tan- 
nins. The standard curve was plotted with tannic acid (0.1 to 1 
mg / ml) with R2 = 0.99. 

 
Dosage of flavonoids 
The flavonoid assay was carried out according to the method 
described by Abdel-Hameed [15]. 100 µL of extract of concen- 
tration 10 mg/mL in methanol are mixed with 100 µL of 2% 
aluminum trichlorid and a drop of acid Acetic acid then the vol- 
ume is brought to 5 ml. The absorbance is measured at 415 nm 
after 40 minutes. The control tube consists of 100 µL of ex- 
tract and one drop of acetic acid. The amount of flavonoids in 
the extract was determined by reading Agilent (Agilent 8453) 
spectrophotometer equipped with UV-visible and ChemStation 
software against a standard quercetin curve (R2 = 0.999). 
 
Statistical analysis 
For statistical analyzes, Microsoft Excel has been used to obtain 
averages and standard deviations. One-way ANOVA followed 
by the Turkey test were used to measure the degree of statistical 
significance of the results using the XL stat module. A signifi- 
cant difference is considered for p <0.05. 

 
 
 
 
 
 
 
 
 

Figure 1  Location of the inventory sites 
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Figure 3  Apportionment of plants according to family 

 

Results and Discussion 
 

Results 
The majority of respondents (65%) were male (71%). The plants 
counted with 41 species belong to 22 families (Table 1). The 
most represented families were fabaceae, mimosaceae, combre- 
taceae, rubiaceae and anarcadiaceae with a citation frequency 
greater than 7% (Figure 1). Trunk barks and leaves were the 
most frequently used parts with frequencies above 30% (Fig- 
ure 2). The most common method of preparation used by the 
respondents was the decoction with 52.9% (Figure 3). 

 

 
 
 
 
 
 
 
 
 
 
 

Evaluation of the antioxidant capabilities through the ABTS 
method showed that the bark extract of the root of Pseudoce- 
drela kostchyi had the highest antioxidant capacity (0.53 ± 0.03 
as the TEAC value, while the most Low capacity was observed 
with the whole plant extract of Cassia mimoso¨ıdes (Table 2) 
The FRAP method showed that the iron ion reduction capacities 
ranged from 13.63 to 134.52 ESA / ml. Extracts from the trunk 
bark of Pseudocedrela kostchyi showed the greatest reduction in 
iron ion compared to other extracts (Table 2). 

 
The total phenolics content of the extracts was between 2.76 
and 17.33 g EAT / 100 g of extract. The high content was ob- 
tained with the extract of the trunk bark of Sterculia setigera 
(Table 2). The tannin content of the extracts varied from 0.71 
to 15.03 g EAT / 100 g. Extracts from the trunk bark of 
Sterculia setigera and Pseudocedrela kostchyi showed the 
highest levels of tannins. The flavonoid content was higher in 
the leaves of Piliostigma reticulatum with 739.67 ± 0.01mg 
EQ/100g compared with the rest of the extracts. The flavonol 
content was greater than 300mg EQ/100g in the extract of the 
trunk bark of Sterculia setigera and Pseudocedrela kostchyi 
(Table 2). 

 
Discussion 
The listed species belonged to families of which the most repre- 
sented is the fabaceae. Hailement [16]. found that fabaceae 
were the most widely used in Ethiopia against malaria. It 
should be 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 Plot of the correlation betweentotal Phenolic and FRAP 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2  Apportionment ofplants according to family 

 
 
 
 
 
 
 
 
 
 
 

Figure 4  Apportionment according to plant habit 
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Table 1  Diseases treat andform of plant used 
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Table 2 Means of determinationof phenolic compounds and antioxidant activities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1±0,08a 

 
noted that the pathophysiology of malaria presents a hepatic 
phase, which could bring about a rapprochement with hepatitis. 
Among the plants cited appears a fungus Trametes versicolor 
which is a saprophyte. The virtues of saprophytes used in tra- 
ditional medicine depend on the host [17] . In the case of our 
fungus work is the one being harvested on the species Parkia 
biglobosa. 
Trunk barks and leaves were the most frequently cited by 
respondents [18]. while flowers, fruits and roots held low fre- 
quencies [19]. The low use of roots and fruits could contribute 
to the preservation of biodiversity [20]. in the Mouhoun region. 
The most cited method of preparation is the aqueous decoction, 
which is corroborated by some authors in the literature [21]. 
The group of phenolic compounds includes a wide range of 
secondary metabolites including flavonoids, tannins and phenol 
acids [22]. In scientific journals, phenolic acids, tannins and 
flavonoids are compounds with several biological activities such 
as antioxidant activity [23]. In this work, these phenolic com- 
pounds have been assayed for their contribution to the antiox- 
idant capacities of the extracts. The extract of the bark of the 
trunk of Sterculia setigera showed a high total phenolic content 
(17.33 ± 0.05). In the work of Osemeahon [24]. significant to- 
tal phenol content was found in the vegetative aerial parts of 
Sterculia setigera. The extracts with the highest tannin content 
are those of the trunk of Pseudocedrela kostchyi and Sterculia 
setigera. The tannins have the ability to adopt conformations 
that allow them to oppose mechanical and biological attacks that 
may threaten the integrity of hepatocytes [2]. The dosage of the 
flavonoid extracts showed higher levels in the leaf extract of Pil- 

iostigma reticulatum. Flavonoids would have a great ability to 
protect primary metabolites such as lipids from oxidation, which 
is a route of attack from liver aggressors. 
The antioxidant tests were carried out by two methods, in- 
cluding the evaluation of the capacities of the extracts to stabi- 
lize the ABTS + radical and to reduce the iron ion. The extracts 
showed on the whole an ability to stabilize the ABTS radical. 
This study demonstrates the ability of the extracts to neutralize 
the free radicals produced by the different systems that are the 
source of oxidative stress [25, 26]. This neutralizing capacity 
suggests their potential for use as therapeutic agents of patholo- 
gies such as viral hepatitis that produce radicals in the body 
[27]. 
As regards the reduction of the iron ion, this test consisted  in 
determining the capacity of the extracts to transform the fer- ric 
ion into ferrous ion by the supply of an electron [28] . The 
extracts all showed an interesting activity, ranging from 13.63 
± 0.8 to 82.06 ± 1.3 ESA / ml. The antioxidant effects of the 
extracts demonstrate their ability to give electrons to block the 
chain of production of free radicals caused by the hepatic af- 
fections. The bark of the trunk of Pseudocedrela kostchyi and 
Sterculia setigera showed the greatest abilities to reduce the 
iron ion. Ugulu [29]. In evaluating the antioxidant properties of 
plants found that the leaves and trunk bark exhibited better 
antioxidant activities. 

A correlation curve between total phenolic content and an- 
tioxidant activity gave a positive correlation coefficient with R2 

= 0.7281 (Figure 4). The antioxidant activity of the extracts 

 Dosage of phenolic 
compounds 

 Antioxidant 
activities 

 

Plant species 
 

C. mimoso¨ıdes 
(Full plant) 

Phenolic content (g 
EAT/100g of extract) 
2,76±0,01e 

Tanin content (g EAT/100g 
of extract) 
2,50±0,36e 

Flavonoid content (mg 
EQ/100g of extract) 
562,03±0,19c 

ABTS 
 

(TEAC) 

FRAP 
 

(ASE/ml) 

S. setigera (Root 
bark) 

1,24±0,02g 1,12±0,01f g 327,31±0,18e 0,05±0,01d 53,83±5,6bc 

S. setigera (Stem 
bark) 

17,33±0,05a 15,03±0,33a 590,84±0,11b 0,17±0,07c 43,64±3,3c 

P. reticulatum 
(Stem bark) 

4,61±0,02d 4,13±0,14d 739,67±0,01a 0,16±0,02c 63,38±0,9b 

P. kostchyi (Stem 
bark) 

6,49±0,01c 5,63±0,30c 484,50±0,09g 0,1±0,01cd 45,05±1,7bc 

P. kostchyi (Root 
bark) 

10,17±0,08b 10,02±0,30b 629,31±0,19f 0,53±0,03ab 69,77±0,8b 

P. chilensis 
(Seeds) 

1,93±0,01f 1,40±0,21f 425,19±0,22d 0,4±0,007b 82,06±1,3b 

T. versicolor (Full 
plant) 

0,91±0,01h 0,71±0,21f g 108,44±0,13h 0,06±0,002d 13,63±0,8f 

Trolox 
Quercetin 

   0,08±0,001d 25,28±3,2d 

134,52±2,5a 
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could be explained by their richness in polyphenolic substances 
such as tannins, flavonoids [30]. The antioxidant capacity of 
the extracts observed is a solid argument that could justify their 
use in traditional medicine especially for these hepatoprotec- 
tive properties [14]. The literature has often pointed to the close 
link between these properties and the antioxidant potential of 
plants [31]. Several authors explain the hepatoprotective effect 
of plants by their ability to relieve the liver cells of oxidative 
stress [32,33] . 

 
Conclusions 
This study is an asset for the preservation of ethnobotanical 
knowledge that is transmitted orally. The antioxidant properties 
of the extracts could justify the use of these plants in traditional 
medicine against stress diseases such as hepatitis. Extracts from 
the trunk and root bark of Pseudocedrela kostchyi and from the 
trunk bark of Sterculia setigera which exhibited the best 
antiox- idant properties deserve further investigation into their 
hepato- protection mechanism. 
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