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Introduction  

Oxygen is recognized as one of the origins 
of the deleterious effects caused by Oxygen 
Free Radicals (OFR) and other activated 
oxygen species (ROS) in the body (1). 
Formed during the biochemical processes 
of the body, these reactive oxygen species 
are beneficial as well as toxic (2).                                         

The excess free radicals in the body attack 
biological molecules such as (lipids, 
proteins, nucleic acids) that are important 
to tissues cells (3). Oxidative stress is a 
consequence of the presence of free 
radicals, the cause of several diseases such 
as cardiovascular disease, diabetes, cancer 
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(4). Yearly there is a number of 
increasingly growing cases of patients 
suffering due to oxidative stress in Côte 
d'Ivoire. Period of healing usually very 
long and expensive therefore remains 
inaccessible to most of the patients. This 
worrying situation reflects a real and 
serious public health problem in Côte 
d'Ivoire (5).  

The antioxidants in the body fight against 
damages caused by free radicals and ROS 
(6, 7). Although living organisms produce 
antioxidants and systems to fight against 
free radicals, antioxidants from food and 
medicinal plants are supplementary 
antioxidants, they are very effective and 
promoters of the body's defense against the 
ROS (4, 8).   

Today, all over the world and particularly 
in Africa, medicinal plants play an 
important role in therapy both in scientific 
circles and in rural and urban areas. (9, 10). 
African Floristic heritage is very rich in 
medicinal plants whose effectiveness is 
well proven. Indeed, it has been 
documented in the Africa continent more 
than 5000 medicinal plant species (11). In 
other for more efficient exploitation of this 
heritage, research works has been 
undertaken to provide scientific basis of 
actions of these plants (12, 9).   

Extracts of Centella asiatica (Apiacee) are 
used in traditional medicine to treat 
diseases such as yellow fever, dysentery, 
diarrhea and mental illness (4). In order to 
contribute to the search for remedies 
against free radicals, we will extract the 
active ingredients contained in the aqueous 
extract of Centella asiatica (Apiacee) by 
maceration method to determine its trace 
elements and antioxidants content.   

Materials and Methods  

Plant Material  

The plant material used is some powder 
obtained from the aerial parts (leaves) of 
Centella asiatica (Apiacee). This plant has 
been identified by an expert from the 
National Floristic Center Côte d'Ivoire, 
where samples have been kept.  

Maceration Method of Centella asiatica 
(Apiacee) leaves  

The leaves of C. asiatica were harvested in 
Dabou (southern Côte d'Ivoire). The fresh 
leaves were dried in the laboratory at 18°C 
for one week and ground by a mechanical 
grinder. The dry powder (leaves) of 
Centella asiatica was extracted with water 
(100g /L) using a magnetic stirrer 
(IKAMAG RCT) for 24 hours, the extract 
obtained was filtered on a Buchner funnel 
with Wattman 3 mm paper and evaporated 
at reduced pressure at 30°C using a rotary 
evaporator.  

Acidification Method of the aqueous 
extract of leaves of Centella asiatica 
(Apiacee)  

Powder obtained from leaves of Centella 
asiatica was dissolved for 2 hours into a 
water / citric acid solution at a ratio of 
1/100 at different concentrations of acid ( 
0.01 N , 0.05 N , 0.08 N , 1N , 2N) . 
Acidification of the extract solution with 
citric acid, we try to imitate the traditional 
practice of adding lemon juice to the 
extract solution.   
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Determination of Trace Elements  

The analysis of soil and plant samples 
method described by International Institute 
of Tropical Agriculture (13) was used to 
determine the content of trace elements 
contained in the aqueous extract. 0,3 g of 
dry sample was burnt at 600°C for 5 hours 
until white ashes. After cooling, 5 mL of 
nitric acid (1N) was added and evaporated 
to dryness. To the residue was added 5 mL 
of hydrochloric acid 1N and the mixture 
was put into the oven again for 30 minutes. 
The residue was recovered in 10 mL of 
hydrochloric acid and the solution was 
recovered in a 50 mL volumetric flask. The 
operation was repeated three times and the 
flask was completed to the mark. The 
elements contained in the solution are then 
determined by flame atomic absorption 
(AAS) spectrometry.  

Determination of total phenols by Folin-
Ciocalteu method   

A 30 µL sample aliquot was added to 2,5 
mL of Folin- Ciocalteu 1/10 according to 
the method of Singleton (14). The mixture 
was then incubated for 2 minutes in the 
dark. To the solution was added 2 mL of 
Na2CO3 (75 g / L) and the mixture was 
heated to 50 ° C for 15 minutes. After 
cooling in an ice-water bath, the 
absorbance is determined at 760 nm in a 
spectrophotometer. Gallic acid was used as 
standard.  

Determination of total flavonoids in a 
colorimetric method at 510 nm  

A solution was prepared from 0,3 mL of 
sodium nitrite (NaNO2) of 5 % (m /v) and 

0,3 mL of aluminum trichloride (AlCl3) of 
10% (m/v) and 1 mL aliquot of extract. 
After 5 minutes of incubation, the mixture 
was brought into contact with 2 mL of 
normal sodium hydroxide (NaOH). The 
volume was adjusted to 10 mL. The 
absorbance was measured at 510 nm, after 
vigorous stirring. The total flavonoids 
content was determined by isorhamnetin 
equivalent mass of dry weight (µg /L 
Isorham eq).  

Statistical Analysis  

Results are expressed as mean ± SEM 
(Standard Error of Mean). Statistical 
programs used were Stat View ®4.01 ( 
Mind Vision Software Concepts, Inc., 
Berkeley , CA, USA) and Graph Pad Prism 
® version 4.00 (GraphPad Software Inc., 
San Diego , CA , USA).  

Result and Discussion  

Determination of trace elements 
contained in the aqueous extract of C. 
asiatica  

Table I shows the content of trace elements 
contained in the aqueous extract of C. 
asiatica. Magnesium, Sodium , Zinc and 
iron are present in high concentration 
which are respectively 11,048 ; 6,823 ; 
3,251 and 1,348 mg/g. Against the trace 
elements such as copper, nickel and lead 
present in very low concentration  0,059 ; 
0,026 and 0,011 mg/g respectively.  

Determination of total flavonoids in the 
aqueous extract of C. asiatica  

Whatever the concentration of water / citric 
acid, the measured value of flavonoids was 
high.    
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Table.I Determination of the Trace elements content 

Trace elements (mg/g)  Aqueous extract of  C. asiatica 

Sodium 6,823 
Ion 1,348 

Copper 0,059 
Magnesium 11,048 

Zinc 3,251 
Nickel 0,026 

Cadmium 0,005 
Lead 0,011 

   

Fig.1 Concentration of total flavonoids in leaves of C. asiatica based on the  
concentration of citric acid solution  

   

Fig.2 Concentration of total phenol in leaves of C. asiatica based on the  
concentration of Citric solution 

Solution water/ citric acid (N)

 

Solution water/ citric acid (N) 
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This measured value was between 20 and 
90 µg Eq Isorham / L. The highest value 
was measured in the water / citric acid 
solution of 0,001 N which gave 90 µg Eq 
Isorham  / L. As against the concentration 
of citric 1N which was 20 µg Eq Isorham / 
L (Figure 1).  

Determination of the phenolic 
compounds contained in the aqueous 
extract of C. Asiatica  

Figure 2 shows the content of phenolic 
compounds in different concentrations of 
water /citric acid. The highest value was 
130 g

 

Eq AG / L obtained in a 
concentration of  2 N. The lowest 
concentration of phenolic compounds was 
60 g Eq AG / L, it was obtained in the 
water / citric acid concentration of 0,08 N.  

The aim of our study is to determine the 
trace elements content and antioxidants 
compounds in the aqueous extract of leaves 
of C. asiatica (Apiacee). This plant is used 
in the traditional medicine to treat diseases 
such as yellow fever, dysentery, diarrhea 
and mental illness             (4). We have 
determined the trace elements content, 
minerals such as Magnesium, Sodium, Zinc 
and iron are the most important with values 
of 11,048 ; 6,823 ; 3,251 and 1,34 mg/g 
respectively. This study revealed the 
presence of antioxidant compounds which 
are phenolic compounds and flavonoids 
whose highest values obtained are 130 g

 

Eq AG / L and 90 g

 

Eq Isorham / L 
respectively. Recently, many research 
teams around the world have conducted 
studies on the determination of antioxidant 
compounds and trace elements contained in 
plant extracts. This is motivated by the 
devastating effects of free radicals 
contained in our body. Despite the 
production of antioxidants in our body 
organisms, those of plant origin are 

supplements that help our bodies fight 
against diseases caused by oxidative stress 
(3). A study was conducted in 2011 on the 
determination of trace elements contained 
in six different extracts of C. asiatica 
(Apiacee). The results showed presence of 
trace elements. They have shown that trace 
elements such as Iron and Calcium are the 
majority with Iron content of 74 mg/100 g 
of dry weight. It was also determined in 
these extracts Potassium content of 6,165 
mg/100 g of dry weight. This study showed 
that trace elements such as Iron, Calcium 
and Potassium combined with antioxidant 
compounds to scavenge free radicals who 
are responsible for several pathologies in 
our body organism (15). A team of 
researchers led by Frederico et al in 2009, 
conducted a study on the determination of 
phenolic compounds and flavonoids in the 
extract of C. asiatica and these compounds 
were evaluated on human cancer serum 
(MDA-MB 231). Results showed that this 
plant is rich in phenolic compounds (2.86 
g/100g ) and flavonoids     (0,36 g/100g). 
These two compounds are powerful 
antioxidants they scavenge free radicals 
contained in our body organism (16). The 
in vitro evaluation of these compounds 
showed the inhibitory action on human 
cancer serum with an IC50 equal to 648 ng / 
ml . This study revealed a positive 
correlation between the antioxidant 
compounds content and antitumor activities 
(16, 3). The human body produces 
antioxidants to fight against free radicals. 
The plant antioxidants are additional source 
to help the body fight ROS which represent 
a real public health problem in Côte 
d'Ivoire. Consumption of fruits and 
vegetables helps prevent diseases caused by 
oxidative stress (17). These fruits and 
vegetables contain phenolic compounds 
that scavenge free radicals (17, 18, 19). 
These compounds are powerful 
antioxidants (6, 17). It has been proved that 
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the flavonoids are also powerful 
antioxidants found in the plant extracts. 
Free radicals damage the various metabolic 
pathways of lipids, proteins and nucleic 
acids. Flavonoids activate key enzymes of 
mitochondrial respiration and prevent brain 
aging (20).  

Conclusion  

This study has allowed us to determine the 
trace elements content and antioxidant 
compounds in the aqueous extract of 
C.asiatica. This study showed that the 
antioxidant compounds of plant origin are 
supplementary source of antioxidants being 
used by the body organism to scavenge free 
radicals that are responsible for many 
diseases in our body. The aqueous extract 
of C. asiatica can be used to fight against 
the effects of oxidative stress.  
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