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ABSTRACT 
 

Aims: Free radicals are involved in many diseases. Antioxidants help control them. The 
overproduction of free radicals or reduction of natural antioxidants promotes the destruction of cells 
in our body, for example in neurodegenerative diseases. The aim of our study is to evaluate the 
correlation between the level of polyphenol and antioxidant activity of Dichrostachys cinerea barks 
he work was carried out at the phytochemistry department of the Institute of Pharmacopoeia and 
Traditional Medicine (Gabon). 
Methodology: Different extracts of Dichrostachys cinerea barks were obtained with polarity 
solvent (dichloromethane, ethyl acetate, butanol, methanol and water).  The antioxidant activity is 
evaluating using respectively FRAP method (Ferric Reducing Antioxidant Power), antiradical 
activity by the method of inhibition of DPPH radical (2.2-diphenyl-1-picrylhydrazyl), cations ABTS 
radical (2.2'-azinobis-[3-acid-6-sulfonic ethylenzothiazoline]). 
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Results: Ethyl acetate and dichloromethane extract have the higher value for polyphenolic 
compounds, respectively 52,27±0,66 mg EAG / g and 49,72±0,55 mg EAG / g. Aqueous extract 
have the lower value 20,67±1,05 mg EAG / g. The different fractions of Dichrostachys cinerea have 
antioxidant effect, and this effect is in correlation with its constituents: polyphenols, tannins and 
flavonoids. Results were compared to standard antioxidants such as ascorbic acid and quercetin. 
Conclusion: This study confirms higher is the level of polyphenols greater is the antioxidant 
power. 
 

 
Keywords: Medicinal plan; phenolic compounds; oxidative stress; tannins; flavonoids. 
 
1. INTRODUCTION  
 
Free radicals are molecules naturally produced 
by our body. However, it is unstable molecules 
produced in excess, they degrade the cells 
accelerate aging. Experts suspect the free cause 
of many inflammatory disease’s radicals. There 
are also external factors that increase the 
production of free radicals in our body: alcohol, 
smoking, pollution, excessive sun exposure, 
certain medications. Anti-free radical allies are 
antioxidants. They serve as a defense against 
free radicals and are found in many foods. 
Experts recommend to consuming daily and 
naturally in food rather than supplements. When 
our body is exceeded, the excess free radicals 
are compared with antioxidants, this is called 
oxidative stress. Oxidative stress is the cause of 
many diseases among which cognitive 
impairment and dementia. Oxidative stress has 
been shown to play a pivotal role in the 
pathophysiology of dementia [1]. In fact, several 
studies have evaluated the relationship between 
the levels of some oxidative stress biomarkers 
and cognitive function. A recent study showed 
that increased oxidative stress biomarkers 
correlated with raised levels of inflammatory 
cytokines and both were associated with low 
cognitive performance in institutionalized elderly 
people [2]. Oxidative stress is also responsible 
for the formation of cancer. Many studies have 
demonstrated the direct relationship between 
chronic inflammation and carcinogenesis [3]. The 
main chemical effectors of these effects of the 
inflammatory response are free radical species 
derived from oxidative stress induced by 
inflammation It is, therefore, important to make 
sure provide sufficient dose of antioxidants in our 
body [4,5,6]. Since it has been established that 
oxidative stress plays an important role in the 
pathogenesis of many clinical conditions and 
aging, several studies have been conducted to 
investigate the therapeutic effects of antioxidant 
therapy. Vitamins, selenium and polyphenols are 
among the compounds used as antioxidants. The 
search for phytochemicals with potent antioxidant 

continues to be of great importance in the search 
for remedies against free radical-mediated 
diseases, prevention of oxidative reactions in 
foods, protection against DNA damage and 
carcinogenesis, and possible substances with 
wide range of pharmacological activities such as 
anti-inflammatory, antibacterial, and antifungal 
properties. During our study we will be interested 
in the antioxidant properties of polyphenols, more 
particularly polyphenols contained in a plant 
widely used in traditional medicine in Gabon : 
Dichrostachys cinerea. It is a plant whose bark is 
widely used in Gabon to treat various 
pathologies. Dichrostachys cinerea, 
leguminosae, is a shrub or small tree up to eight 
feet tall, with branches ending in thorns [7]. The 
Dichrostachys are widespread species of the 
Sudanian Sahel regions of Guinea, they grow on 
heavy soils, and invading disturbed areas (fallow 
land, road embankments). They are common, 
locally abundant. They are found from Senegal to 
Cameroon, to Gabon to Sudan. It’s used as 
herbal medicine to treat diseases like: kidney 
troubles, gonorrhea, cough, measles, 
rheumatism, asthma and dental caries. 
Dichrostachys cinerea barks have been reported 
to be used by population to facilitate childbirth 
[8]. The different extracts of Dichrostachys 
cinerea have shown an excellent anti-
inflammatory activity [9]. Dichrostachys cinerea 
protects guinea pigs from anaphylactic shock 
caused by the histamine inhalation [10]. The 
plant extract has shown tracheal relaxation in 
guinea pig [11] and mouse [12]. It as shown also 
antibacterial properties [13], and have 
hepatoprotective activity [13]. The plant contains 
flavonoids and tannins [14]. Flavonoids are part 
of the polyphenol family. They are present in 
plants and are mainly used to give color to 
plants. Flavonoids are recognized like antitumor, 
anti viral, anti allergy, anti-inflammatory [15] and 
vascular protective more antiseptic or 
antibacterial. Antioxidants are documented in 
several publications to mitigate inflammatory 
processes and this plant activity has been 
attributed to the phenolic compounds it contains, 
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particulary the flavonoids [16,17,18,19]. This 
justifie the choice of our study on the antioxidant 
potential of Dichrostachys cinerea and to 
establish a correlation between the phenolic 
compounds and the antioxidant activity.  

 
2. MATERIALS AND METHODS 
 
2.1 Plant Material 
 
The bark of Dichrostachys cinerea were collected 
at Essassa (December 2019, rain season) in 
Ntoum, Gabon. Plant materiel was authenticated 
by a botanist of Gabon National Herbarium 
(IPHAMETRA/CENAREST). A voucher specimen 
(H.P Bouroubou 387, M.S.M Sosef n°: 894, 
M.SM 1097) were deposed in this department. 
After the harvest, the plants are dried at room 
temperature (30-40) on drying racks in a 
dedicated room, for 30 days (time necessary to 
obtain a water content of less than 15 %). After 
drying, the plants are immediately crushed and 
stored in jars until their extractions. After this step 
they are kept in vials, and put in a desiccator. 
 
2.2 Chemicals and Reagents 
 
The chemicals and reagents used were: Acetone 
(PubChem CID: 180), Butanol (PubChem CID: 
263), Dichloromethane (PubChem CID: 6344), 
Ethyl acetate (PubChem CID: 8857),  petrol 
benzene, methanol (Sigma Aldrich, Germany), 
DDPH (2,2-diphenyl-1-picrylhydrazyl hydrate), 
ABTS (acid 2,2-azimo-bis 3-ethylbenzothiazolin-
6-sulfonic). Folin–Ciocalteu reagents, potassium 
hexacyanoferrate [K3 Fe (CN) 6]. Quercetin 
hydrate (PubChem CID: 5280343 ), Ascorbic 
Acid PubChem CID: 54670067). NaNO2, NaOH, 
FeCl3, AlCl3. 
 
2.3 Fractionation of Plant Materiel 
 
Dichrostachys cinerea barks are cut into small 
piece and dried at room temperature for one 
month. Thereafter, the barks were crushed into 
powered using a crusher (Retsch SK 100 Confort 
Geissen Germany).  100g of the powered is 
defatted with petrol benzene, filtered and dried. 
The powered is taken with distillated water, and 
evaporated in a rotary evaporator (Buchi) to 
obtain the aqueous fraction. The same thing is 
doing with the methanol to obtain the methanolic 
fraction. In a second time 50g of powered were 
macerated for 24h with acetone/water (80:20). 
After filtration acetone is removing in a rotavapor 
at 40°C. The aqueous extract is taken with 

butanol and shakes in a funnel. Then, the 
butanolic fraction is evaporated in a rotavapor at 
40°C to obtain the butanolic fraction. After the 
residue is shaken again with dichloromethane, 
and evaporated to obtain the dichloromethane 
fraction. Finally, the last residue is shaken with 
ethyl acetate and evaporated to obtain the ethyl 
acetate fraction. We thus obtain 5 extracts which 
we call extracts of Dichrostachys cinerea (EDiCi). 

 
2.4 Determination of Polyphenolic 

Compounds 
 
2.4.1 Determination of total polyphenols  

 
The total phenolic content was determined using 
Folin–Ciocalteu reagents by the method of Li et 
al, [20] with analytical grade gallic acid as the 
standard. 1 ml of extract or standard solution (0–
500 mg/l) was added to distilled water (10 ml) 
and Folin–Ciocalteu phenol reagents (1.0 ml). 
After five minutes, 20% sodium carbonate (2.0 
ml) was added to the mixture. After being kept in 
total darkness for 1 h, the absorbance was 
measured at 760 nm using a spectrophotometer 
(CECIL 2041 Series UV/VIS, England). Amounts 
of total phenolics were calculated using gallic 
acid calibration curve. The results were 
expressed as gallic acid equivalents (GAE) g/g of 
dry plant matter. 

 
2.4.2 Determination of total flavonoids 

 
A modified method [21] was used for this part: 
diluted solution (1 ml) containing flavonoids, 5% 
(w/w) NaNO2 (0.7 ml) and 30% (v/v) ethanol (10 
ml) were mixed for 5 min, and then 10% AlCl3 
(w/w, 0.7 ml) was added and mixed altogether. 
Six minutes later, 1 mol/L NaOH (5 ml) was 
added. The solution was then diluted to 25 ml 
with 30% (v/v) ethanol. After standing for 10 min, 
the absorbance of the solution was measured at 
415 nm with a spectrophotometer. A standard 
curve was plotted using quercetin as a standard. 
Different concentrations of quercetin were 
prepared in 80% ethanol and their absorbance 
was read at 415 nm using a spectrophotometer 
(CECIL 2041 Series UV / VIS, England). The 
results were expressed in mg quercetin/g dry 
weight by comparison with the quercetin 
standard curve, which was made under the same 
condition. 
 

2.4.3 Determination of total tannins 
 

This assay was performed according to the 
method proposed by the [22]. Briefly 1 ml of 
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extract to be assayed is mixed with 5 ml of water 
vortex which is added 1 ml of ferric ammonium 
citrate (28% Fe, 3.5 g / l) (circa 24 h) and 1 ml 
ammonia (8 g / l). The absorbance of the solution 
is measured at 525 nm after 10 min against a 
blank (1 ml of extract dose + 6 ml of water + 1 ml 
of ammonia) for three readings. The tannic acid 
was used as standard to plot the calibration 
curve. 
 

2.5 Antioxidant Activities 
 

2.5.1 Reducing powered with FRAP method 
 

The FRAP method (Ferric Reducing Antioxidant 
Power) is based on the ability of extracts to 
reduce ferric ion (Fe

3+
) by ferrous ion (Fe

2+
). 

Total antioxidant capacity of each plant extract 
was determined by the method of Benzie and 
Strain [23]. And 1 ml of an aqueous solution of 
each extract (10 mg / ml diluted 100th for 0.1 mg 
/ ml), ascorbic acid, was mixed with 2.5 ml of 
phosphate buffer (0.2 M, pH 6.6) and 2.5 ml of 
the aqueous solution (1%) of potassium 
hexacyanoferrate [K3Fe (CN)6]. After 30 min of 
incubation at 50 ° C, 2.5 ml of trichloroacetic acid 
(10%) was added. The mixture was then 
centrifuged at 3000 rpm / min for 10 min. 2.5 ml 
of the supernatant were then mixed with the 
same volume of water and 0.5 ml of a freshly 
prepared aqueous solution of FeCl3 (0.1%) was 
added. The absorbances were read at 700 nm 
against a calibration curve obtained from 
ascorbic acid (0-100 mg / l). The reducing power 
is expressed in equivalent ascorbic acid (EAA) 
(mmol ascorbic acid / g of dry extract). 
 

2.5.2 Antiradical activity by the method of 
inhibition of DPPH radical 

 

The antiradical activity of plant extracts reflects 
their ability to scavenge free radicals from the 
body. The radical scavenging activity was 
evaluated on the different fractions of 
Dichrostachys cinerea. The extracts were 
dissolved in methanol to obtain concentrations of 
mothers of 10 mg / ml. This concentration is 
diluted to 100 for the second test. The method 
spectrophotometric 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) as described by Popovici et al [24] is 
used with some modifications. Introduce 1.5 ml 
of a methanol solution of DPPH at 20mg / l in test 
tubes containing 0.75 ml of extracts prior to test. 
A control containing no plant extract is also 
prepared. The absorbance was read at 517 nm 
against a calibration curve obtained from 
ascorbic acid (0-200 mg / l). Each test was 
performed in triplicate. Antiradical power was 
expressed as equivalents of ascorbic acid (EAA) 

(mmol ascorbic acid / g of dry extract). The 
concentration of reducing compounds 
(antioxidants) in the extract is expressed in mmol 
ascorbic acid equivalent (ABE) / g of dry extract. 
We considered criteria of Scherer and Godoy 
[25] according to which plant extracts show poor 
antioxidant activity when AAI < 0.5, moderate 
antioxidant activity when AAI between 0.5 and 
1.0, strong antioxidant activity when AAI between 
1.0 and 2.0, and very strong when AAI > 2.0 
   
2.5.3 Antiradical activity by the method of 

inhibition of the radical cation ABTS 
 
The method described by Re et al [26] is used. It 
is based on the discoloration of a stable radical 
cation, ABTS

+
 (2,2 '-azinobis-[3-acid-6-sulfonic 

ethylenzothiazoline]) to ABTS in the presence of 
antioxidant compounds at 734 nm. The radical 
cation ABTS

+
 was generated by reacting an 

aqueous solution of ABTS (7 mM) with 2.5 mM 
potassium persulfate (final concentration), the 
mixture is kept in the dark at room temperature 
for 12 hours before use. The mixture was diluted 
with ethanol to give an absorbance of 0.70 ± 0.02 
to 734 nm using the spectrophotometer. For 
each extract, a methanol solution (10 mg / ml) is 
diluted to 100th in ethanol µl of sample and 10 
(solution), the reference substance (ascorbic 
acid) were mixed with 990 µl of fresh solution of 
ABTS

+
. The set is stored away from light for 15 

minutes and absorbances were read at 734 nm 
in a spectrophotometer against a standard curve 
of ascorbic acid exactly 6 min after initial mixing. 
The concentration of compounds having a 
reducing effect on the radical cation ABTS

+
 is 

expressed in mmol ascorbic acid equivalent 
(ABE) / g of dry extract. The concentration of 
reducing compounds (antioxidants) in the extract 
is expressed in mmol ascorbic acid equivalent 
(ABE) / g of dry extract. 
 

2.6 Statistical Analysis 
 
Statistical analysis was performed with 
GraphPad Instat software (Microsoft California, 
USA), GraphPad Prism 4 (Microsoft, USA). 
Variance P is considered significant when it is 
less than 0.005 (P <0.005). 
 
3. RESULTS  
 

3.1 Total Phenolic, Flavonoids and 
Tannins 

 

We conducted assays on five extracts obtained 
with Dichrostachys cinerea barks (EDiCi). These 
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assays confirm us about the presence of 
phenolic chemical group. So apart from the 
aqueous extract which has a low rate of total 
phenols (20.67 ± 1.05 mg EAG / g), methanolic, 
butanolic, ethyl acetate and dichloromethane 
extract, have respectively values ranging from 
42.62 ± 0.69 mg EAG / g, 45.51 ± 1.03 mg EAG/ 
g, 49.72 ± 0.55 mg EAG / g to 52.27 ± 0.66 mg 
EAG / g (Table 1). Regarding the total flavonoids, 
aqueous and methanolic extracts have low levels 
(2.38 ± 0.30 mg EQ / g and 4.63 ± 0.45 mg EQ / 
g; butanolic extract value is 5.02 ± 0.02 mg EQ / 
g; ethyl acetate extract value is 6.83 ± 0.27 mg 
EQ / g and dichloromethane extract value is 6.36 
± 0.67 mg EQ / g (Table 1). Like other chemicals, 
total tannins are present in all extracts, but only 
at a low rate for the aqueous extract (14.63 ± 
0.67 mg EAT / g); 36.04 ± 1.00 mg EAT / g for 
methanolic extract, 36.20 ± 0.14 mg EAT for 
butanolic extract, 44.63 ± 0.12 mg EAT for ethyl 
acetate and 40,41±1,05 for dichloromethane 
extract (Table 1). 
 
3.2 Antioxidant Activity of Extracts 
 
The study of the antioxidant activity of our 
extracts showed that the DPPH                          
method for antioxidant power of extracts is 
similar to that of quercetin (Table 2) except for 

the aqueous extract (4.86 ± 0.01 mmol EAA/g). 
The values obtained with quercetin (13.76 ± 0.26 
mmol EAA / g) compared to the five extract types 
showed a similarity value (EDiCi 
dichloromethane: 12.40 ± 12; EDiCi ethyl 
acetate: 12.43 ± 0.08; EDiCi methanol: 11.17 ± 
0.67 mmol EAA/g). ANOVA indicated after 
Dunett multiple comparison test that the values 
obtained in this experiment are identical except 
that one obtained with the aqueous extract was 
significantly different. By the so-called ABTS 
method, with ascorbic acid as reference 
substance, ANOVA indicates that the reference 
value of ascorbic acid (1.78 ± 0.58) is 
significantly different from other values 3.78 ± 
0.37 for EDiCi dichloromethane, 3.36 ± 0.12 for 
EDiCi ethyl acetate, 3.00 ± 0.37 for EDiCi 
butanol, 2.12 ± 0.07 for EDiCi methanol, and 
0.64 ± 0.02 the lowest value aqueous EDiCi 
(Table 2). With the reducing power by the FRAP 
method whose reference substance ascorbic 
acid, ANOVA indicates that the value of the 
reducing power of ascorbic acid (5.86 ± 0.51) is 
significantly different from that of other extracts : 
2.57 ± 0.55 for EDiCi dichloromethane, 
2.31±0.04 for EDiCi ethyl acetate, 2.44 ± 0.07 for 
EDiCi butanol, 1.82 ± 0.01 for EDiCi methanol 
and 0.40 ± 0.09 for the aqueous extract which 
has a very low reducing power.  

 
Table 1. Total phenolics, flavonoids and tannins contents of different extracts of 

Dichrostachys cinerea root bark 
 

Type extract Total phenolics 
mg EAG / g 

Total flavonoids 
mg EQ / g 

Total tannins 
mg EAT / g 

EDiCi dichloromethane 49.72±0,55
 

6.36±0,67
 

40.41±1,05 
EDiCi  ethyl acetate 52.27±0.66

 
6.83±0.27

 
44.63±0.12 

EDiCi butanol 45.51±1.03
 

5.02±0.02
 

36.20±0.14 
EDiCi methanol 42.62±0.69

 
4.63±0.45

 
36.04±1.00 

EDiCi aqueous 20.67±1.05**
 

2.38±0.30**
 

14.63±0.67** 
** P <0.01: the difference is very significant when compared with reference substance 

* P <0.05: the difference is significant when compared with reference substance 
Nd : not determined, Mean ± S.E.M = Mean values ± Standard error of means of three experiments 

 

Table 2. Evaluation of the antioxidant activity of extracts Dichrostachys cinerea, quercetin and 
of ascorbic acid by different methods (EAA mmol / g) 

 

Type extract DPPH FRAP ABTS 
EDiCi dichloromethan 12,40±0,12 2,57±0,55** 3,78±0,37** 
EDiCi ethyl acetate 12,43±0,08 2,31±0,04** 3,36±0,12* 
EDiCi butanol 12,01±2,00 2,44±0,07** 3,00±0,37 
EDiCi methanol 11,17±0,67 1,82±0,01** 2,12±0,07 
EDiCi aqueous 4,86±0,01** 0,40±0,09** 0,64±0,02 
Quercetin 13,76±0,26 Nd  Nd  
Ascorbic acid Nd 5,86±0,51 1,78±0,58 

** P <0.01: the difference is very significant when compared with reference substance 
* P <0.05: the difference is significant when compared with reference substance 

Nd : not determined, Mean ± S.E.M = Mean values ± Standard error of means of three experiments 
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3.3 Study of the Correlations between the 
Extract of Dichrostachys cinerea and 
Different Enzymatic Activities 

 
 The study of the correlation (r) between 

polyphenolic compounds and the anti-
radical activity of EDiCi indicates a good 
correlation between this activity and the 
presence of total flavonoids (r = 0.836). 
However, we observe a higher correlation 
for total tannins and free radical activity (r = 
0.954) and even more for total phenolic 
compounds (r = 0.972). This indicates a 
good correlation between the total phenol 
profile and the antioxidant activity of the 
plant extracts, thus suggesting that the 
phenolic compounds are indeed 
responsible for the antioxidant activity of 
these extracts (Fig. 1). 

 The study of the correlation between 
polyphenolic compounds and the iron 
reducing power of EDiCi indicates a good 
correlation between this activity and the 
presence of total flavonoids (r = 0.821). 
However, we observed a higher correlation 
for total tannins (r = 0.881) and the 
reducing power of iron, and even more for 
total phenolics (r = 0.932). This indicates a 
good correlation between the total phenol 
profile and the reducing power of iron in 
these extracts. (Fig. 2). 

 The study of the correlation between 
polyphenolic compounds and the 
antioxidant capacity of EDiCi indicates a 
good correlation between this activity and 
the presence of total flavonoids (r = 0.916). 
However, we observe a stronger 
correlation for total tannins (r = 0.860) and 
anti-oxidant capacity and even more for 
total phenolics (r = 0.913).  This indicates 
that total phenols have a major antioxidant 
capacity (Fig. 3). 

 

4.  DISCUSSION 
 

The study of the antioxidant activity of our 
extracts showed that the DPPH method for 
antioxidant power of extracts is similar to that of 
quercetin (Table 2) except for the aqueous 
extract. For the FRAP method has reference 
substance ascorbic acid, ANOVA indicates that 
the value of antioxidant power of ascorbic acid is 
significantly different from that of other extracts. 
This value is two times less than that of ascorbic 
acid except for the aqueous extract which has a  
very low antioxidant capacity (0.40 ± 0.09). When 
the called ABTS method with ascorbic acid as 
reference substance, ANOVA indicates that the 
reference value of ascorbic acid is significantly 
different from other values (Table 2), but extracts 
have more power, except the aqueous extract. 
These results demonstrate that our extracts have 
excellent antioxidant capacity. It is also found

 

 
 

Fig. 1. Graph showing the evolution of the anti-radical activity of the three extracts (total 
phenolics, total flavonoids, and total tannins) as functions of the contents of polyphenolic 

compounds 
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Fig. 2. Graph showing the evolution of the reducing power of iron three extracts (total 
phenolics, total flavonoids, and total tannins) as functions of the contents of polyphenolic 

compounds 
 

 
 

Fig. 3. Graph showing the evolution of the antioxidant capacity of three extracts (total 
phenolics, total flavonoids, and total tannins) as functions of the contents of polyphenolic 

compounds 
 
that polar solvents dichloromethane and ethyl 
acetate, which are richer in phenols, flavonoids 
and tannins have greater antioxidant activity, 
which confirms the correlation between phenolic 
compounds and antioxidant capacity and 
between phenolic compounds and antiradical 
activity demonstrated in a large number of 
studies [27,28]. These results conform to those 
obtained by Ferrari [29] that highlighted the 

antioxidant properties of flavonoids and tannins. 
Polyphenolics compounds are known to have 
antioxidant activity and it is likely that the activity 
of the extracts is due to those compounds [30]. 
This activity is believed to be mainly due to their 
redox properties, which plays an important role in 
an adsorbing and neutralizing free radicals, 
quenching singlet and triplet oxygen, or 
decomposing peroxides. Phenols or polyphenols 
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have an antioxidant role, able to neutralize free 
radicals. Bae et al [31] have shown that free 
radicals are responsible for many inflammatory 
diseases. Polyphenols are becoming increasingly 
important, in particular thanks to their beneficial 
effects on health [32]. Indeed, their role as 
natural antioxidants is arousing more and more 
interest in the prevention and treatment of cancer 
[33], inflammatory [34], cardiovascular [35] and 
neurodegenerative diseases [36]. They are also 
used as additives for the food, pharmaceutical 
and cosmetic industries [37]. In most extracts 
studied the antioxidant power is close to that of 
quercetin [38]. In addition, the polar fractions, 
dichloromethane and ethyl acetate are richer in 
phenol, flavonoids and tannins. A positive 
correlation between antioxidant activity of the 
plant extracts and their polyphenol content is well 
established. Flavonoids can prevent injury 
caused by free radicals in various ways and one 
way is the direct scavenging of free radicals. 
Flavonoids are oxidised by radicals, resulting in a 
more stable, less-reactive radical. In other words, 
flavonoids stabilise the reactive oxygen species 
by reacting with the reactive compound of the 
radical. Because of the high reactivity of the 
hydroxyl group of the flavonoids, radicals are 
made inactive [39]. Hanasaki et al [40] found that 
some of the flavonoids can directly scavenge 
superoxides, whereas other flavonoids can 
scavenge the highly reactive oxygen-derived 
radical called peroxynitrite. Alzheimer's disease 
(AD) is the most prevalent neurodegenerative 
disease and most common cause of dementia. 
However, there is no known way to halt or cure 
the neurodegenerative disease. Oxidative stress 
is a cardinal hallmark of the disease and has 
been considered as therapeutic target for AD 
treatment. Numerous studies demonstrated that 
natural polyphenolic compounds protect against 
various neurotoxic insults in vitro and in vivo AD 
models. In these studies, dietary polyphenolic 
compounds exhibit neuroprotective effects 
through scavenging free radicals and increasing 
antioxidant capacity. Furthermore, they could 
facilitate the endogenous antioxidant system by 
stimulating transcription. Some epidemiological 
and clinical studies highlighted their therapeutic 
potential for AD treatment [41]. Irawan et al, [42] 
in their research of natural antioxidant 
compounds, show that the inibition of the DPPH 
radical by their plant extracts compared to 
ascorbic acid is very important. So the most 
antioxidant activities against DPPH were 
displayed by the ethanol extracts of Ficus 
variegata stem bark, Leucosyke quadrinerva root 
and Clausena excavata leaves showing 91 %, 91 

% and 86 % inhibition at the concentration of 50 
ppm. In comparison, the standard ascorbic acid 
showed 92 % DPPH inhibition in the assay [42]. 
This is consistent with several reports, including 
that of Olamide et al [43], whose study revealed 
that the ethanolic extract of Grewia carpinifolia 
contains a substantial amount of phenolic 
compounds which are responsible for its marked 
antioxidant activity as tested by various in vitro 
models used in their study. A close relationship 
between total phenolic content and the 
antioxidant activity of fruits, plants and 
vegetables [44,45,46], has also been highlighted. 
More importantly, various flavonoids have been 
found to inhibit different targets of coronaviruses 
SARS and MERS [47], such as blocking the 
enzymatic activites of viral proteases like 3-
chymotrypsin- like protease (3CLpro), papain-like 
protease (PLpro) and helicase or interfering with 
spike (S) proteins. A few flavonoids were shown 
to suppress the activity of angiotensin-converting 
enzyme (ACE). More recently, another important 
issue presents the anti-inflammatory potential of 
flavonoids in viral diseases, such as activating 
and stimulating the host immune response to 
viral infections [48], goal also suppressing 
overwhelming inflammatory reactions, which are 
often associated with a higher mortality rate of 
SARS-CoV-2 infections [49]. For instance, some 
flavonoids have been reported to interfere with 
the activation of NLRP3 inflammasome [50] 
which upregulates the production of inflammatory 
cytokines, and thus can cause respiratory 
distress syndrome that frequently occurs within 
SARS coronavirus diseases [51], and SARS-
CoV-2 infections [52]. 
 
5. CONCLUSION 
 
The study of the antioxidant activity of the 
extracts has shown that the extracts have 
excellent antioxidant activity. The determination 
of total phenolics, flavonoids and tannins carried 
out with the various extracts reveals that these 
compounds are predominantly present in the 
ethyl acetate and dichloromethane extracts. The 
aqueous extract has the lowest content of 
phenolic compounds, the lowest antioxidant 
activity and the lowest reducing power of iron 
while the ethyl acetate, dichloromethane, butanol 
and methanol extracts have the best values. The 
evaluation of the antioxidant activity of our 
extracts indicates that the dichloromethane and 
ethyl acetate extracts have a high antioxidant 
activity compared to the other extracts. These 
studies show that there is a correlation between 
total phenolic levels and anti-radical activity, 
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between total phenolics and antioxidant activity. 
These results could justify, the use of 
Dichrostachys cinerea extract in traditional 
medicine in the treatment of inflammatory 
diseases due to oxidative stress caused by the 
over production of radical. The screening and 
characterization of antioxidants derived from 
natural sources has gained much attention and 
efforts have been put into identifying compounds 
as suitable antioxidants to replace synthetic 
ones. Further investigation on isolation and 
characterization of bioactive compounds derived 
from natural extracts is in progress across the 
world. The outcome of the various works would 
make it possible to make available on the market 
new molecules against diseases due to oxidative 
stress. 
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