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microcarpa and Anogeissus leiocarpus, six (6) medicinal plants used in
the treatment of hypertension. This study focused on phytochemical

*Corresponding Author

screening and determination of antiradical activity (ARA) by thin layer

Jules Yoda

chromatography (TLC) of hexanic, dichloromethane, ethyl acetate and

Département Médecine

methanol extracts obtained by solid-liquid depletion of plant powders.

Pharmacopée

Phytochemical screening revealed the presence of several families of

Traditionnelles et

secondary metabolites. The hexanic and dichloromethane extracts are

Pharmacie, Institut de
Recherche en Sciences de la

rich in sterols and terpenes while the ethyl acetate and methanolic

Santé (MEPHATRA-PH

extracts are rich in polyphenolic compounds such as flavonoids and

/IRSS), 03 BP 7192

tannins. Selective extracts showed an antiradical activity with respect

Ouagadougou 03, Burkina

to 2,2-diphényl-1-picrylhydrazyle (DPPH). Comparison of the results

Faso.

of the phytochemical and anti oxidant activity screening revealed the
type of corresponding chemical compound for each revealed
antiradical zone.
KEYWORDS: Hypertension, antioxidant activity, phenolic compound, flavonoids.

www.wjpps.com

Vol 8, Issue 4, 2019.

1665

Yoda et al.

World Journal of Pharmacy and Pharmaceutical Sciences

1. INTRODUCTION
Nature had been a source of medicinal plants since the beginning of life on the land; Interest
in these medicinal plants has grown enormously thanks to the growing use of herbal products
as natural cosmetics and self-medication by the general public for their biological effects.
According to the WHO, more than 80% of the world's population depends on herbal
medicines for their primary health care needs.[1,2]
Plants with their wide variety of chemical constituents offer promising source of medication
for several diseases including hypertension. Anti hypertension properties of medicinal plants
are being increasingly reported from different parts of the world. Plant based natural
constituents can be derived from many part of the plant like bark, leaves, flowers, roots,
fruits, seeds, etc.[3] Biologically active compounds can be isolated from African medicinal
plants by bioassay-guided fractionation procedures, in which various screening methods are
employed to locate the desired activities in the crude extracts and in the fractions issuing
from the different separation steps.[4] these plants contain biologically active chemical
compounds such as alkaloids, terpenoids, saponins, phenolics, flavonoids etc. these
phytocomposites or secondary metabolites have shown significant potential in the treatment
of human diseases such as hypertension, oxidative stress.[3, 4-5] Hypertension is one of those
diseases that is constantly growing. It is a major public health problem in developing
countries. It affects 10 to 15% of the adult population in black Africa[6], with higher rates in
urban areas.[7,8]
Although its exact causes are still little known, some authors associate it with oxidative
stress.[9-14] Thus, several species are used in the treatment of various pathologies including
hypertension. As a result, we were interested in Parkia biglobosa, Acacia nilotica, Cleome
gynandra, Agelanthus dodoneifolius, Lannea microcarpa and Anogeissus leiocarpus, plants
used in the traditional treatment of hypertension In Burkina Faso.[15-20] This work aims to
contribute to the valorization of these medicinal plants through phytochemical screening and
the determination of the antiradical activity (ARA) by thin layer chromatography (TLC).
2. MATERIALS AND METHODS
2.1. Plant material
The plant material consists of six (6) plants traditionally used in the treatment of
hypertension. The information concerning the parts of the plant used are given in Table 1.
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All the samples were collected, crushed and conserved in Department of traditional Medicine,
Institute for health Science Research in Ouagadougou Burkina Faso (West Africa).
Table 1. Parts of the studied plants.
Plants
Parkia biglobosa (PB)
Acacia nilotica var (AN)
Cleome gynandra (CG)
Agelanthus dodoneifolius(AD)
Lannea microcarpa (LM)
Anogeissus leiocarpa (AL)

Parts
Trunk bark
Trunk bark
Aerial part
Aerial part
Trunk bark
Trunk bark

2.2. METHODS
2.2.1. Residual moisture content
The residual moisture content of the powders was determined according to the
thermogravimetric method of the European Pharmacopoeia 6th edition in an oven (Memmert,
Germany). The assay was performed in triplicate on one (01) gram of powder. The mean and
standard deviation were calculated (n = 3, mean, standard deviation).
2.2.2. Preparation of extract
5 g of powder was successively extracted with n-hexane (50 mL x 3), dichloromethane (50
mL x 3), ethyl acetate (50 mL X 3) and methanol (50 mL x 3) by maceration during by
stirring on a magnetic stirrer for 24h. The filtrated extracts were evaporated to dryness with a
Rotavapor.
2.2.

3. Fingerprints of selective extracts

Phytochemical analysis of the fractions by thin layer chromatography (TLC) was carried out
on a 60 F254 silica gel plate in glass, Merck (10 cm x 5 cm). selective extracts were spotted
on the plate and developed in different eluent systems (Table 2).
Table 2. Solvent systems used for extraction and the different eluent for TLC.
Extracts

Eluent
Hexane-ethyl acetate -methanol
hexane
(7-2-1 ; V/V/V)
Toluene – Ethyl acetate - acetic acid
dichloromethane
(5-4-1 ; V/V/V)
Ethyl acetate –methanol - Water
Ethyl acetate
(7-2-1 ; V/V/V)
Ethyl acetate –methanol - Water
methanol
(7-2-1 ; V/V/V)
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2. 2.4. Phytochemical screening
The phytochemical screening was performed on chromatoplates (60 F254, 10 x 5 glass
support, Fluka-Silica gel) following the methods described in the literature.[21-23] Each dry
extract will be solubilized in its extraction solvent and 5μl are deposited on the TLC plate for
the development of the chromatogram. The chromatography is developed over a path of 8 cm
in the following solvent systems (Table 2): the main chemical groups sought by thin layer
chromatography (TLC) are: Steroids, Terpenes and Phenolics. Several specific reagents
served to reveal these groups of compounds: Sulfuric vanillin reagent for terpenes and
sterols; Neu's reagent for flavonoids; FeCl3 reagent for tannins and phenolic compounds.
2.2.5. Antiradical activity by TLC
The technique used to determine the antiradical activity of the extracts is based on the
methodology developed by Takao with slight modifications.[24] DPPH (1,1-diphenyl-2picrylhydrazyl), the reference oxidant, is dissolved in methanol at a concentration of 2 mg /
mL and is used for spraying TLC plates after migration.
3. RESULTATS AND DISCUSSION
3.1.Residual moisture content
The residual moisture content of all plant powders is less than 10%. Thus, the various
powdered plants can be stored for a long time without moulds or yeasts.[25-27] Indeed, the
presence of water creates an environment unfavourable to conservation with the development
of germs and undesirable reactions. These phenomena destroy the secondary methabolics,
resulting in the ineffectiveness of the sample containing them. The residual moisture contents
are expressed in the form of a histogram (Figure 1).

Figure 1: Resudual moisture content (RMC) expressed in percentage (%).
www.wjpps.com

Vol 8, Issue 4, 2019.

1668

Yoda et al.

3.2.

World Journal of Pharmacy and Pharmaceutical Sciences

Extraction

Extractions with the various solvents led to dry extracts whose masses were determined by
weighing. The yields of the extractions were subsequently determined by the following
formula:
R (yield) = (m / M) * 100
m: mass of the extract obtained
M: mass of the plant material used
The results are expressed as a percentage (%) and recorded in Table 3. The best yield with
hexane is obtained with the powder of Agelanthus dodoneifolius. It can be said that the
powder of Agelanthus dodoneifolius will be rich in apolar compounds compared to other
plants used in our study. With dichloromethane, the best yield is obtained with Cleome
gynandra powder, which could therefore be the richest plant in medium polar compounds. As
for the extraction with the polar solvents namely ethyl acetate and methanol, the best
extraction yield is obtained with the Acacia nilotica powder. This would mean that the bark
powder of Acacia nilotica would be rich in polar compounds such as flavonoids, tannins and
other phenolic compounds.
Table 2: Extracts and yields.
Hexane Dichloromethane ethyle Acetate Methanol
Parkia biglobosa
0,325
0,25
0,405
13,55
Acacia nilotica
1,075
0,2
6,23
30,4
Cleome gynandra
0,65
1,28
1,09
8,14
Agelanthus dodoneifolius
2,79
0,85
0,63
18,85
Lannea microcarpa
0,42
0,07
0,39
16,83
Anogeissus leiocarpus
0,33
0,135
0,39
15,42
3.3. Fingerprints of selective extracts
Fingerprints have been developed for all selective extracts. They make it possible to highlight
all the components of each plant studied. The monographs of European and African
traditional medicine identify plants through macroscopic and microscopic characteristics as
well as thin layer chromatography. In addition to identification, it is also possible to carry out
quality control or standardization using fingerprints to ensure that the recipe is
reproducible.The fingerprints of hexanique extracts by thin-layer chromatography of plants
extracts are shown in figure 2.
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Figure 2: Fingerprint of hexanic extracts by TLC Solvant system: Hexane- ethyle
acetate-methanol Observation : under ultraviolet (366 nm).
3.4. Phytochemical screening
Phytochemical screening was performed on the extracts obtained by successive exhaustion
with different solvents with increasing polarity. The different chromatographic profiles
(Figures 3-5) show that the hexanic and dichloromethane extracts are rich in sterols and
terpenes; ethylacetatics and methanolic flavonoids, tannins and phenolic compounds.
The spots with the different colorations observed on the chromatograms can correspond to
several classes of secondary metabolites.
The colours purple and blue on the chromatograms of the figure 3 observed in daylight after
spray with sulfuric vanillin and heating at 105 ° C during observation, characterize sterols
and terpenes. The green, blue, yellow-orange coloring observed under UV at 366 nm
wavelength after Neu reagent spraying characterizes the presence of flavonoids in our
extracts (figures 4). Secondary metabolites have various biological properties including
antihypertensive properties. The actual presence of some of them in our extracts would partly
explain the therapeutic properties of the plants studied. Indeed, flavonoids are antioxidants
known for excellence.[25-29]
In addition to their antioxidant power, they are anti-ulcer, antitumor, antispasmodic, antisecretory and antidiarrheal[24], anti-allergic, anti-inflammatory, hypotensive and protect
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against cancer and cataracts.[25] They are also endowed with aphrodisiac virtues.[26] Tannins
have an astringent effect and exhibit vitamin P properties. They strengthen blood vessels and
contribute to the accumulation of vitamin C in the body. Polyphenols have a potassium
retention effect and therefore exhibit diuretic activity.[27] Sterols and terpenes have
bactericidal properties.[27] In our study, we were able to identify in the extracts the main
chemical compounds likely to be at the origin of antihypertensive activities. Next, we want to
highlight the correlation between this activity and antioxidant power.
Table 3. Phytochemical screening (+ : present ; - : absent).
Extracts

Samples Results
1- AL
+
2- LM
+
3- AD
+
Hexane
Sulphiric vanillin Sterols and triterpenes
4- AN
+
5- PB
+
6- CG
+
1- AL
+
2- LM
+
3- AD
+
Dichloromethane Sulphiric vanillin Sterols and triterpenes
4- AN
+
5- PB
+
6- CG
+
1- AL
+
2- LM
+
3- AD
+
Neu
Flavonoids
4- AN
+
5- PB
+
6- CG
+
Ethyle acetate
1- AL
+
2- LM
+
3- AD
+
FeCl3
Phenolic compounds
4- AN
+
5- PB
+
6- CG
+
1- AL
+
2- LM
+
3- AD
+
Neu
Flavonoids
4- AN
+
5- PB
+
6- CG
+
Methanol
1- AL
+
2- LM
+
3- AD
+
FeCl3
Phenolic compounds
4- AN
+
5- PB
+
6- CG
+
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Figure 3. Chromatographic profiles of n-hexanic and dichloromethane extracts.
Desired compounds: sterols and terpenes
Revelator: sulfuric vanillin reagent
Observation : light of day
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Figure 4. Chromatographic profiles of ethyl acetate and methanolic extracts.
Desired compounds: flavonoids
Revelator: Neu reagent
observation : under ultraviolet (366 nm)
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Figure 5. Chromatographic profiles of ethyl acetate and methanolic extracts.
Desired compounds: tannins and phenolic compounds
Revelator: 2% FeCl3 in methanol
Observation : light of day
3.5. Determination of antiradical activity (ARA)
The figures below show the presence of light yellow spots on a purple background. This
shows that some extracts contain phytocomposites that can trap free radicals.[18, 30]
By superimposing the chromatographic profiles of phytochemical screening (Figure 3-5) and
those of antioxidant activity (Figure 6-7), the correspondence between the active zones and
the phytocompounds responsible for this activity was established. Indeed, the antiradical
activity is more pronounced in ethyl and methanol acetate extracts, compared to hexane and
dichloromethane extracts; this could be explained by the richness in flavonoids, tannins and
phenolic compounds of acetatic and methanolic extracts. Antiradical activity may therefore
explain the use of these plants in the traditional treatment of hypertension.

www.wjpps.com

Vol 8, Issue 4, 2019.

1673

Yoda et al.

World Journal of Pharmacy and Pharmaceutical Sciences

AL

LM

AD

AN

PB

CG

n-hexanic extracts

AL

LM

AD

AN

PB

CG

dichloromethane extracts

Figure 6. Chromatographic profiles of radical activity on TLC extracts.
Revelator: DPPH reagent
Observation: light of day

AL

LM

AD

AN

PB

CG

AL

ethyl acetate extracts

LM

AD

AN

PB

CG

methanolic extracts

Figure 7 : Chromatographic profiles of radical activity on TLC extracts.
Revelator: DPPH reagent
Observation: light of day
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4. CONCLUSION
This study allowed us to highlight the presence of secondary metabolites such as steroidal
compounds, terpenic compounds and phenolic compounds in various extracts. Most of these
secondary metabolites have remarkable antioxidant and biological activities. Anogeissus
leiocarpus, one of the plants that has been studied in depth, has shown a high presence of
phenolic compounds, which is an indicator of anti-free radical activities. For this plant, work
on the determination of the main chemical groups and the quantification of antioxidant
activity by spectrophotometry and the isolation of tracer molecules will be the subject of
further studies.
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