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Abstract
The present study appears in the setting of the valorization of food and medicinal plants of Gabon. The
traditional use of Dischistocalyx sp for the treatment of anemia and the absence of scientific works on
this species incited us to achieve our survey on this plant. The phytochemical screening, The FolinCiocalteu method, the method of aluminum trichlorure (AlCl3, 2%) and DPPH radical was used,
respectively, to identify the chemical groups content of Dischistocalyx sp, to quantify flavonoids and
polyphenols content and to measure the Antiradical activity. Four extracts (water extract, ethanolic-water
extract, ethanolic-acidified extract and ethanolic extract) have been analyzed. The qualitative analysis
permitted to identify the presence of polyphenols, anthocyanins, tannins, triterpenoids, reducing sugars,
flavonoids, glycosides and saponins in the different extracts. Quantitative analysis showed that the
content in flavonoids was raised more in ethanolic-acid extract (330.406 ± 0.021 mg EQ/g) and total
polyphenols in the ethanolic-water extract (290.33 ± 0.037 mg EAG/g). Radical Scavenging Activity
(%RSA) increasing in the following order: % RSA (water extract) < % RSA (ethanolic extract) < % RSA
(ethanolic-acidified extract) <% RSA (ethanolic-water extract)
Keywords: Dischistocalyx sp., phytochemical screening, polyphenols, flavonoids, antiradical activity,
DPPH.

1. Introduction
In recent years, the interest in natural antioxidants, in relation to their therapeutic properties,
has increased dramatically. Previous scientific research has shown that most of natural or
synthetic antioxidants have phenolic hydroxyl groups in their structures and antioxidant
properties are attributed to the ability of these compounds to scavenge free radicals.
Free radicals are chemical species having one or more unpaired electrons in their outer layer.
A gap in antioxidant system or an overproduction of free radicals may result in an imbalance
between oxidant and antioxidant system, one of the most important factors involved in the
genesis of free radicals oxidative stress [1-2]. Thus, oxidative stress is involved in several
pathologies such as diabetes [3-4], atherosclerosis, Alzheimer's disease, Parkinson's disease,
glaucoma and macular degeneration and age-related [5-6].
An intake of antioxidants through diet is a simple way to reduce the development of induced
oxidative stress pathologies [7-8]. These are mostly extracted from medicinal and food plants as
secondary metabolites.
To contribute to the valorization of medicinal plants of Gabon, our work has focused on the
leaves of Dischistocalyx sp. The leaves of this plant are used in the Gabonese pharmacopoeia
for the treatment of anemia.
The objective of the study is to identify, to quantify and to determine the antiradical power of
the extracts of the leaves from Dischistocalyx Sp. Thus, four (04) extracts were prepared in
four solvent mixtures. Phytochemical screening of each extract was performed to determine
the composition of secondary metabolites.
This analysis was followed by quantification of total polyphenols and flavonoids of each
extract, and a study of the antiradical activity of total extracts by reaction with the free radical
2.2-diphenyl-1-picrylhydrazyl (DPPH), to find the relationship between the composition of
secondary metabolites in each extract, the amount of phenolic compounds and their ability to
Scavenge free radicals in the body.
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2. Materials and Methods
2.1. Plant material
Dischistocalyx sp. also called Idibundjélé Ndzina in Sindara’s
autochthons people of Gabon, is a plant belonging to the
Acanthaceae family. It’s a plant with red flower, composed of
underground roots, aerial stem divided and opposite simple
leaves two dual. In south-east of Gabon, the leaves are used in
the treatment of anemia.
This is a species that grows in groups, with more or less
creeping stems that have axillary buds necessary for
reproduction by cuttings [9]. The Leaves of Dischistocalyx sp.
were harvested in June 2013 in Mbaya neighborhood of
Franceville (Gabon). After drying at room temperature and out
of direct sunlight, the plant material is ground in an electric
mill and kept in a closed bottle.
2.2. Preparation of extracts for phytochemical screening
Air-dried powdered fruits (10 g) of Dischistocalyx sp, were
separately extracted with 150 mL of water (100%), mixture
ethanol -water (EtOH-H2O, 50:50 v/v), ethanol-acidified
(ETOH-Ac, 99.5: 0.5 v/v) and ethanol 100% (ETOH) by
maceration for 72 h. Extracts were filtered and the filtrate was
used for photochemical screening.
2.3. Preparation of extracts for polyphenols, flavonoids
measure and antiradical activity
Air-dried powdered fruits (10 g) of Dischistocalyx sp, were
separately extracted with 150 mL of water (100%), mixtures
ethanol -water (EtOH-H2O, 50:50 v/v), ethanol-acidified
(ETOH-Ac, 99.5: 0.5 v/v) and ethanol 100 % (EtOH) by
maceration for 72 h. Extracts were filtered and dried under
reduced pressure at 40° C. the four (04) extracts were stored in
freezer at 4 °C until further tests
2.4. Phytochemical screening
The four extracts, Water (100%), EtOH-H2O (50:50 v/v),
ETOH acidified and ETOH (100%) were screened for their
classes of bioactive compounds using standard procedures [1015]
. The extracts were tested qualitatively for the presence of
chemical constituents such as tannins, terpenes, saponins,
flavonoids, polyphenols, anthocyanins, cardiac glycosides,
alkaloids and reducing sugar.

2.6. Determination of the Radical Scavenging Activity
The activity is defined by the index of reduction of the radical
scavenger activity, expressed as a percentage (%RSA) where
the absorbance of the reactional mixture which contains the
free radical and the sample of antioxidant is compared with the
absorbance of the mixture without the antioxidant (control
solution).
%RSA = ((AT – AS)/AT) x 100
AT: absorbance of the control (DPPH° only)
AS: absorbance of the sample (antioxidant + DPPH°)
The activity is measured using the methods described by [19-23].
The radical DPPH° was dissolved in methanol with a
concentration of 1.01.10-4 mol/l and kept at -20 °C away from
light prior to use. Five test tubes were prepared, of which four
contained increasing concentrations of the analyzed extract. 3
ml of DPPH° was added to each tube, and the absorbance was
measured after 10 minutes with a GENESYS 10 Bio
spectrometer at 517 nm. The total volume of each tube was 3.5
ml. 2, 2-diphenyl-1-picrylhydrazyl free radical was used to
study the relationship between structure and antioxidant
activity of the four extracts [24-25].
3. Results and Discussion
3.1. Phytochemical screening
Table1 show the results of phytochemical screening for four
(04) extracts of the leaves from Dischistocalyx sp.
Table 1: Results of phytochemical screening of extracts of
Dischistocalyx sp.
Chemical
constituents

Water
extract

Ethanolicwater
extract

Acidifiedethanolic
extract

Ethanolic
extract

Saponins
Triterpenoids
Alkaloids
Reducing
sugars
Polyphenols
Anthocyanins

+
++
-

+++
-

+++
-

+++
-

++

+++

+++

+++

+ ++
+++
Gallic
Catechin
Flavonols
Flavones
Flavanons
Digitoxin
Digitoxigenin
Gitoxin
Gitoxigenin

+++
+++
++
+++
++
++
-

+++
+++
+++
++
+++
+
+++
-

+++
++
+++
++
++
+
+++
++
-

Tannins

2.5. Determination of total phenol and flavonoids contents
The Folin-Ciocalteu method was used to measure total amount
of polyphenol content [16-18]. Aliquots of 0.25 ml of extracts (1
mg/mL) were mixed with 1.25 mL Folin–Ciocalteu reagent
(0.2 N diluted in MeOH). A reagent blank using MeOH
instead of sample was prepared. After 5 min incubation at
room temperature, 1 mL sodium carbonate solution (75 g/L)
was added. Samples were incubated at room temperature for 2
h and the absorbance was measured at 765 nm versus the
prepared blank with UV GENESYS 10 Bio spectrometer. All
tests were carried out in triplicate and total phenol content was
expressed as mg of gallic acid equivalents (GAE) per 100 g of
extract.
Flavonoids were quantified with the methods of aluminum
trichlorure (AlCl3, 2%) [18]. 1 mL of extracts (1 mg/mL) is
mixed with 1 mL of AlCl3 2%, after 10 minutes of incubation,
the absorbance were measured at 415 nm. Quercetin was used
as a standard. Results were expressed as mg of quercetin
equivalents (EQ) per 100 g of extract.

Flavonoids

Cardiac
glycosides

Legend: -: Not detected, +: Rare, ++: Abundant, +++: Very
abundant,

The phytochemical screening of the extracts was first
performed to detect the major chemical groups occurring in the
extracts. In view of the results in Table 1, it appears that
Dischistocalyx sp contains triterpenoids, polyphenols,
anthocyanins, flavonoids, tannins, reducing sugars and cardiac
glycosides, especially digitoxigenin. In addition to these
compounds, water and ethanolic extracts contains respectively
saponins and gitoxigenin.
There is also a presence of flavonol and flavonon, especially in
alcoholic extracts. This suggests that these compounds are
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stable in the acidified alcohol solvents, because there are the
large amounts in the acidified-ethanol extract.
The strong presence of anthocyanin and tannins are
responsible for the red color [26] observed in our study and also
by traditional therapists in their use leaves Dischistocalyx sp
for the treatment of anemia.
The presence of glycosides and sugars in different extracts
suggests that anthocyanins in the leaves of Dischistocalyx sp.
are glycosylated compounds. This glycosylation increases the
stability of anthocyanins [25].
All of these bioactive secondary metabolites identified in the
various drugs have many pharmacological properties assigned
to them [27-30]. These properties from compounds found in the
extracts of this plant suggest that they can be used in
pharmaceuticals.
3.2. Total phenolic and flavonoids Content
Levels of phenolic content were expressed in terms of gallic
acid equivalent (GAE). The equation of the right hand side of
the proportioning of total phenolic content by the method of
Folin- Ciocalteu gave Y = 0.0012 X – 0.0004 with R2 =
0.9902 [31]. The total phenolic compound contents in the plant
extracts are shown in Table 2.
Table 2: Phenolic and flavonoids content of four extracts tested

214.5 ± 0.008
290.33 ± 0.037

Flavonoids
Content
(mg EQ/g of
extract)
140.562 ± 0.0325
307.75 ± 0.0325

222.416 ± 0.0025

330.406 ± 0.021

217 ± 0.003

241.968 ± 0.01

Total phenols (mg
GAE/100 g of
extract)

Plants / Extracts
Water extract
Ethanolic-water extract
Acidified-ethanolic
extract
Ethanolic extract

It appear that hydro-ethanolic extract of Dischistocalyx sp. had
the highest content of phenolic compounds (290.33±0.037 mg
GAE/100 g of extract) and water extract the lowest content
(214.5±0.008 mg GAE/100 g of extract). Ethanolic and
acidified ethanolic extract shows intermediate phenolic content
followed by ethanolic extract with 222.416±0.0025 and
217.00±0.003 mg GAE/100 g of extract, respectively.
This difference can be explained by the fact that hydroalcoholic extracts and Acidified-alcoholic possess large
amounts of Gallic tannins (Table 1) that the aqueous and
alcoholic extracts. It’s also seen in the color of the extracts.
Indeed, the hydro-alcoholic extract showed a sharper red color
as the Acidified-alcoholic, alcoholic and aqueous extract.
There is showed that the extract contains more tannins and
anthocyanins, pigments responsible for the red color of plants
and possessing more OH groups.

These results confirm those obtained from the phytochemical
screening of leaves from Dischistocalyx sp. (Table 1). They
show that leaves of Dischistocalyx sp are a significant source
of polyphenols.
Phenolic substances have been suggested to play a preventive
role in the development of chronic diseases such as cancer and
heart disease [32]. Phenolic extracts have been reported to retard
lipid oxidation in oils and fatty foods [33], decrease the risk of
heart diseases by inhibiting the oxidation of low-density
lipoproteins. They are also known to possess antibacterial,
antiviral, anti-mutagenic and anti-carcinogenic properties [28, 34]
Levels of flavonoids were expressed in terms of quercetin
equivalent (EQ). The equation of the right hand side of the
proportioning of the quercetin by the Aluminum trichlorure
method gave Y=0.0032X + 0.0077 with R2 = 1 [18]. Among
extracts, flavonoids contents had ranged between 140.562 ±
0.032 and 330.406 ± 0.021 mg EQ/ g of extract (Table 2).
Acidified ethanolic extract contain the highest amount of
flavonoids (330.406 ± 0.021 mg EQ/g) and water extract the
lowest amount (140.562 ± 0.032 mg EQ/g). Ethanolic and
ethanolic-water extracts had revealed weak flavonoids
contents (241.968 ± 0.01 mg EQ/g) and (307, 75 ± 0, 0325 mg
EQ/g) respectively.
We note that the lowest level is always obtained in the aqueous
extract. This could suggest that water is not a good solvent for
extraction of polyphenols and flavonoids in leaves of
Dischistocalyx sp.
However, there is an inversion between the hydro-alcoholic
extract and acid-alcohol compared to the determination of
polyphenols. These results are in agreement with those
obtained in the phytochemical screening (Table 1).
Indeed, we find that the Acidified-alcoholic extract contains
high amounts of flavonoids analyzed, including Flavonols,
flavones and Flavanons, while the hydro-alcoholic extract is
devoid of Flavonols. In the case of aqueous and alcoholic
extracts, the first is devoid of Flavonols and Flavanons, while
the second contains a small quantity.
These results show that the studied plant is rich in flavonoids.
The importance of drug rich in flavonoids is related to their
antiviral properties, anti-tumor, anti-inflammatory, antiallergic and anticancer [27, 29]. As in the case of total
polyphenols, the antioxidant activity of phenolic groups, gives
flavonoids the power to fight against free radicals in the body
[21, 35-36]
.
3.3. Radical-scavenging activity
2.2-diphenyl-1-picrylhydrazyl radical was used to measure the
antiradical capacity of our extracts. Table 3 summarizes the
results of absorbance in function of concentration for four (04)
extracts from the leaves of Dischistocalyx sp.

Table 3: Absorbance of the four extracts tested according to the concentration
Tubes

Concentration (μg/ml)

1
2
3
4
5

0
20
40
60
80

Water
0,98
0,90
0,84
0,73
0,65

Absorbance (517 nm)
Extracts
Ethanolic-water
Acidified-ethanolic
0,98
0,98
0,43
0,66
0,24
0,59
0,22
0,50
0,18
0,45

Figures 1 (a, b, c, d) gives the Radical-scavenging activity (%
RSA) of the various extracts according to the concentration.

Ethanolic
0,98
0,87
0,78
0,68
0,53

The four curves show the strong dependent of the RSA to the
concentration. So, if the concentration of the extract is higher,
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the decrease in absorbance of DPPH ° is greater. Thus,
Radical-scavenging activity (% RSA) is high.
The antiradical activity of these extracts is due to the presence
of polyphenols, particularly tannins, flavonoids and
anthocyanins (Table 1). Indeed, these compounds are free
radical scavengers.
Previous studies [17-18, 24-25] have shown that these compounds
may have an interest in the health care due to their reactivity
with the free radicals in the body.
For the four extracts tested, it appears that, for the same
concentrations, Radical-scavenging activity (% RSA)
increasing in the following order: % RSA (aqueous extract)
<% RSA (alcoholic extract) <% RSA (from acid-alcoholic)
<% RSA (hydro-alcoholic extract). This development follows
the same trend as that of the composition of total polyphenols.
These results confirmed the relationship between phenolic
content and antiradical activity [19, 21-25]. Thus, antiradical
capacity is a function of the total polyphenol content of an
extract.
So, hydro-alcoholic extract has the highest antiradical activity
than three (03) other extracts. These results are in agreement
with the results of the phytochemical screening and the amount
of polyphenols and flavonoids in our extracts.
This activity could justify the use of this plant in the treatment
of anemia in Gabon, including iron anemia [37]. Indeed, the
anemia is due to inadequate oxygen transport in the body, a
diet rich in polyphenolics compounds provides additional
oxygen to the body, preventing the use of the blood oxygen by
disease. This promotes a good oxygen transport and better iron
binding.
4. Conclusion
The phytochemical screening showed that the leaves of
Dischistocalyx sp. contain polyphenols, anthocyanins, tannins,
triterpenes, reducing sugars, flavonoids and digitoxigenins in
the four extracts analyzed. Alkaloids, glycosides and saponins
are almost absent in all extracts, except that saponins and
gitoxigenins respectively found in the water extract and in the
ethanolic-water extract.
The quantitative analysis of total polyphenols and flavonoids
has confirmed the presence of these compounds in the
different extracts analyzed. It appears that the flavonoid
content is higher in acidified-ethanolic extract (330.406 ±
0.021 mg EQ / g of extract) and the content of total
polyphenols in the ethanolic-water extract (290.33 ± 0.037
EAG mg / g of extract).
The test results of the DPPH ° for four extracts analyzed show
that these extracts have significant antiradical activity. For the
same concentrations, the highest inhibitory activity of free
radicals is observed in the hydro-ethanolic extract and the
lowest in the aqueous extract. Indeed, for concentrations of 20
μg/mL, we are obtained, respectively, 56.12% inhibition rate
in the hydro-ethanolic extract and 8.10% in the aqueous
extract.
This work gives us a first mapping of the extracts of the leaves
from Dischistocalyx sp and allows us to observe the
relationship between the content of phenolic compound and
antiradical activity. It contributes to the valorization of this
plant and gives an indication of his contribution in the fight
against free radicals, responsible for several pathologies.
Structural characterization of the compounds responsible for
this activity and their applications on the anemic strains will
make clear his role and use in the treatment of anemia in
Gabon.

Fig 1: (a, b, c, d): Evolution of Radical-Scavenging Activity (% RSA)
according to the concentration
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