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Abstract
Phytochemical and antioxidants properties of the barks and the stems extracts of Strychnos camptoneura (Loganiaceae)
were studied using classic tests. The aqueous, hydroethanolic, ethanolic and chloroformic extract have been prepared. The
most important yield was obtained with hydroethanolic extract of the barks. The qualit
qualitative
ative analyses by colored reactions in
tubes of the aqueous extract have emphasized respectively 13 and 11 chemical families in bark and stems. The thin layer
chromatography of the chloroformic extract revealed the presence of sterols and terpenoids; the one
o of hydroethanolic
extract, the presence of flavonoids and phenolic acid in the two organs. The quantitative evaluation showed more contents
raised in alkaloids, total phenol (ethanolic extract) and flavonoids (hydroethanolic extract) in the bark that in
i the stems.
Antioxidant properties according 1.1-diphényl
diphényl-2-picrylhydrazyle
picrylhydrazyle (DPPH) method revealed more important effect with
ethanolic extract of the bark and stem than with the aqueous and hydroethanolic extracts. These results certainly explain the
important
ortant use of this plant in traditional medicine.
Keywords: Strychnos camptoneura,, Phytochemical, Antioxidant, Barks, Stems
Stems.

Introduction

Materials and Methods

Strychnos camptoneura is a liana belonging to the Loganiaceae
family. It measures around 120 m long and 25 cm of diameter,
trailing with gimlets of 1 to 3 pairs, the shiny branches and
green dark, the leaves composed with leafstalk of 7 to 17 mm of
long1,2. In Congo, S. camptoneura is commonly called yindza in
Mbéti; iyindza in Mbokô, Ngaré, Mbôchis and Makoua. In
Congolese traditional medicine, S. camptoneura is widely used
against several pathologies and symptoms as malaria,
inflammations, pains, diabetes, fever, microbial iinfections,
hernia, parasites infections and sexual weakness1.

Vegetal materials: The barks and stems of S. camptoneura
constituted material of this study. The plant specimen was
collected at M’voula, a village of Itoumbi (Cuvette west of
Congo) situated at 765 km from Brazzaville,
Braz
in June 2013. The
specimen was identified in the Institute of Research of Exact
and Natural Sciences (I.R.E.N.S.) of Congo-Brazzaville
Congo
and
recorded under the N° 2271. They were previously air dried
during 14 days at laboratory temperature (25 ± 1°C)
1°
and
grounded into powder using a wood mortar.

The aqueous macerate of the bark is used in children like
laxative3. However in spite of his important traditional use, no
scientific data on the chemical composition or antioxidant
properties of this species is available. Several previous
researches have indicated that the pharmacological virtues of
plants are intimately related with the presence of chemical
families in these species4-9.
The numerous therapeutic indications assigned to this plant by
the farming populations suggest the presence of secondary
metabolites that would be responsible for the vaunted virtues.
Basing to this hypothesis, we initiated this preliminary study of
the phytochemical and antioxidant properties of barks and st
stems
of S. camptoneura.
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Preparation of extracts: Four types of extracts have been
prepared in accordance with the achieved tests: aqueous,
hydroethanolic, ethanolic and chloroformic extracts. 10 g of
each powder was subjected to maceration
m
under magnetic
agitation in 100 ml of each solvent during 48 hours. The
mixtures were filtrated and concentrated at 55°C and the yield
determined.
Identification of chemical family: The chemical families have
been identified by colored reactions in tubes method with
aqueous extract9 and thin layer chromatography (TLC) with
chloroformic extract for sterols and terpenoides on
hydroethanolic extracts for flavonoids and phenolic acids10.
Sterols and terpenoides identification: It has been achieved
with the chloroformic extract of the two organs in migration
19
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solvent constituted by Petrol ether/acetate (7:3). After extract
deposit, the chromatographic layers are placed at 110°C in the
steam room during 10 min and the revelation of the spotlights
gets used sulphuric anisaldehyde. The sterols and terpenoids
were revealed by the presence of the brown, blue, green and
purple colors.
Flavonoids and phenolic acids identification: The
hydroethanolic extract of the two organs of S. camptoneura
have been deposited on chromatographic layers with the
capillary tube. The migration solvent was Ethyl acetate/ formic
acidic/water (8:1:1); the revelation gets used to the U.V 254 nm
and 365 nm after pulverization with the reagent of Neu. After
migration and revelation, the spotlights are fluorescent for the
phenolic acid; fluorescent, blue, green or orange for the
flavonoids.
Quantitative evaluation of some chemical families: Total
alkaloids: In order to determine the alkaloids content, 5g of
powder of every organ have been macerated in 20 ml of acetic
acid 10% and 180 ml of ethanol during 4 hours. After filtration,
the mixtures were concentrated to the quarter (1/4) of his initial
volume. The ammonium hydroxide (NH4OH) has been added
drop by drop to the extract until complete precipitation. The
precipitate was collected and has been washed with the diluted
ammonium hydroxide, and filtered. The final product is the
alkaloid that has been dried and weighed for the calculation of
the content11.
Total phenols (TP): The reagent of Folin-Ciocalteu was used
for the evaluation of total phenols of aqueous, hydroethanolic
and ethanolic extracts. Folin-Ciocalteu is a mixture of
phosphotungstene acid (H3PW12O40) and phosphomolybdène
(H3PMo12O40) of yellow color. The method is based on the
oxidation of the phenolic compounds by this reagent. This
oxidation draws the formation of a new complex molybdenumtungsten of blue color that absorbs to 725 nm. The evaluation of
TP is done by comparison of the optic density (D.O) observed to
the one obtained from a stallion of known acid Gallic
concentration. The total phenol compounds are measured as
follow: 0.1ml of the extract hydroethanolic is introduced in an
Eppendorff tube of 2 ml, the extract is diluted with 0.9 ml of
distilled water. 0.9ml of the reagent of Folin-Ciocalteu (1N) is
immediately added after addition of 0.2 ml of Na2CO3 (20%)
solution. The obtained mixture is hatched to the ambient
temperature during 40 minutes safe from light. The absorbance
is measured with the spectrophotometer at 725 nm against a
solution of ethanol used like white (control). A right of
standardization achieved previously with the Gallic acid in the
same conditions that the samples to analyze, permitted to
calculate the total phenols contain. The results are expressed in
mg equivalent Gallic acid by gram of dry matter (mg E GA/g
Ms) 12.
Total Flavonoids (TF): The colorless solutions of sodium
nitrite (NaNO2, 5%) and of aluminum chloride (AlCl3, 10 %)
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have been used for the evaluation of total flavonoids in aqueous,
hydroethanolic and ethanolic extracts. The method is based on
the oxidation of the flavonoids by these reagents; oxidation that
draws the formation of a brownish complex that absorbed at 510
nm. The comparison of the optic density (D.O) observed to the
one obtained from a stallion of known concentration Rutin
permits to value the total content in flavonoids by colorimetric
effect. In a ball of 10 ml are introduced 250 µl of extract and 1
ml of distilled water successively. To the initial time (0 minute)
are added 75 µl of a NaNO2 (5%) solution. After 5 min 75µl of
AlCl3 (10%) are added; 6 minutes later, 500µl of NaOH (1N)
and 2.5 ml of distilled water are added successively to the
mixture. A curve of standardization is elaborated with solutions
standards of Rutin prepared at different concentrations12.
Antioxidant evaluation: The antioxidants properties of
aqueous, hydroethanolic and ethanolic extracts of the barks and
the stems of S. camptoneura was evaluated quantitatively by
mixing 2 ml of the solution of 1,1-diphényl-2-picrylhydrazyle
(DPPH) to 10 mg /250 ml in the ethanol and, 100 µl of extract at
the concentrations of 10; 5; 2,5; 1,25 and 0,625 mg/ml. The
activity was measured at 517 nm safe from light after 30
minutes of incubation in obscurity with the help of an UVVisible spectrophotometer in comparison with the quercetin13.
The percentage of inhibition has been calculated by the
following relation:
ܱ. ܦ௪௧ − ܱ. ܦா
ݔ100
%= ܫ
ܦ. ܱ௪௧
D. O࢝ࢎ࢚ࢋ =control Optic Density O. D.୪ =
Density

extract/inhibitor

Optic

The concentration which inhibits 50 % of DPPH (C.I50) was
determined proportionally.

Results and Discussion
The aim of this study was to research phytochemical and
antioxidant properties of the bark and stems extracts of
Strychnos camptoneura (Loganiaceae). Table-1 presents the
yield of different extractions of the two organs. It shows that the
hydroethanolic extract presents the most important yield
comparatively to aqueous, ethanolic and chloroformic extracts
respectively with the barks and the stems. The qualitative
analysis by colored reactions in tube method permitted to obtain
13 chemical families in barks and 11 families in the stems.
Table-2 indicates that the alkaloids, anthraquinons, flavonoids,
mucilage, saponins and tannins are more abundant in the barks
whereas carotenoids are in the stems. Anthocyans, coumarins,
cardiotonic heterosids, sterols and terpenoids are in the same
proportions in the two organs. We note however, the absence of
the reducing compounds and quinons in the stems. This result
oriented the revelation of the sterols, terpenoids and phenolic
acid by thin layer chromatography (TLM). The chromatogram
of chloroformic extract (Figure-1) obtained in the eluant system
of Ether of petrol / ethyl acetate (7/3) and revealed by
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anisaldehyde after heating to 110°C, show the presence of the
identical tasks of purple colors and chestnuts in the barks and
the stems. According to the literature, these different tasks could
be assigned to the presence of phytosterols and terpenoides10,14.
This result is confirmed by the values of the frontal ratio
presented in Table-3, showing that the two organs contain the
same compounds. Whereas the chromatogram (Figure-2 and 3)
of hydroethanolic extract remains dominated by fluorescents
tasks that orient toward the phenolic acid and flavonoids10,14 as
indicated in the Table-4 of frontal ratio. These results are in
agreement with those of the colored reactions in tubes and,
inform that S. camptoneura organs are rich of secondary
metabolites. That is the reason why we undertook to evaluate
quantitatively some chemical families. Table 5 shows that the
alkaloids are more important in the barks: 8.03 ± 0.15% than in
the stems: 4.50 ± 0.36%. The same tendency is observed with
the total phenol and flavonoids, after establishment of the
standard curves (R2 = 0,987; R2 = 0,993) with Gallic acid and
Rutin respectively as control. Table 6 shows that the contents of
phenol are 22.10 ± 0.14 mg EqAG/g.M.S in the barks against
16.13 ± 0.31 mg EqAG/g.M.S in the stems with the ethanolic
extracts. This fact certainly explains itself by the polarity of the
solvents; indeed, the ethanol is a more polar solvent than the
two other solvents.
On the other hand, Table-7 reveals that the contents in
flavonoids are 10.59 ± 0.31 mgEqRt/g.M.S in the barks against
7.58 ± 0.26mg EqRt/g.M.S in the stems with hydroethanolic
extract followed by the ethanolic and aqueous extracts. These
results are in agreement with those of the chemical screening
which shows more alkaloids, phenol in the barks than in the
stems. Several authors revealed that the chemical families
identified in our analysis present important pharmacological
properties notably the antioxidant potentialities14-16. Besides, the
literature recognizes that phenols are molecules endowed the
antioxidant capacity14. Their setting in evidence in this study
lets think that S. camptoneura would present antioxidant
potentialities. Also, other studies proved that aqueous, ethanolic
and hydroethanolic extracts were the seat of phenolic
compounds sensors of the free radicals17-19. These observations
explain the quantitative determination of antioxidant effect.
According to the Table-8, the different extracts are interesting
antioxidant potentialities according to the organ and the used
solvent. According to obtained results, the ethanolic extract of
the barks presents more important antioxidant effect than those
of stems. Indeed, the values of IC 50 are 3.14 ± 0.01 and 5.57 ±
0.01 mg/ml respectively with the barks and the stems, compared
to the quercetin 0.12 ± 0.05 mg/ml (control). More is the
inhibitory concentration capable to trap 50% of free radicals (IC
50) is raised, weaker is the antioxidant effect; least is this
concentration more important is the antioxidant effect. These
suggest that the barks of S. camptoneura have a better
antioxidant effect than the stems. Our results are in agreement
with the qualitative and quantitative analysis and would also
explain the important use of this plant in treatment of some
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pathology as malaria. Indeed, a study showed that the
antioxidant plants would be appropriated to treat malaria since
at the time of the multiplication of the parasite20, oxidative
stress observed with excessive production of the free
radicals21,22. And the production of hémozoïne weakens the
potential antioxidant generating other serious pathologies23.
Table-1
Yield (%) of extraction of the barks andstems of S.
camptoneura with different solvents
Extracts

Barks

Stems

Aqueux

4.70 ± 0.18

2.27 ± 0.07

Ethanolic

5.70 ± 0.04

5.44 ± 0.13

Hydroethanolic

10.34 ± 0.14

9.67 ± 0.16

Chloroformic

2.22 ± 0.07

1.09 ± 0.24

Table-2
Chemical screening of aqueous extract of the barks and
stems of S. camptoneura
ChemicalFamily

Barks

Stems

Alkaloids

+++

++

Anthocyans

+

+

Anthraquinons

+++

++

Carotenoids

++

+++

Coumarines

+

+

Red. Comp.

+++

-

Flavonoids

++

+

Card. Hete.

+++

+++

Mucilags

++

+

Quinons

++

-

Saponosids

++

+

Sterols/Terpenoides

++

++

Tannins

++

+

- : Absent; + : present ; + + : average; + + +:abundant, Card
Hete. :
Cardiotonic
heterosids,
Red.
Comp.:
Reducing compounds.
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Table-4
4
Frontal ratio of hydroethanolic extracts of the barks and
stems of S. camptoneura
FR

Organs
Barks

0.38

0.56

-

-

0.79

0.93

Stems

0.38

0.56

-

-

0.79

0.93

Table-5
5
Weight (g) and contains (%) in alkaloids of the barks and
stems of S. camptoneura
Organs

Barks
0.200 ± 0.004

Weight (g)
Alkaloids
B

Percentage
(%)

S

Figure-1
TLC of chloroformic extract of the barks and stems of S.
camptoneura, Petrol ether / ethyl acetate (7: 3) revealed by
anisaldehyde at visible light

Stems
0.112 ± 0.009

8.030 ± 0.150

4.500± 0.360

Table-6
6
Total phenol of the barks and stems extracts of S.
camptoneura
Total phenol of extracts (mg EAG/g.M.S)

Table-3
Frontal ratioof chloroformic extracts of the barks and stems
of S. camptoneura
Organs

Organs
Aqueous

Ethanolic

Hydroethanolic

Barks

10.60 ± 0.19

22.10 ± 0.14

16.30 ± 0.52

Stems

09.54 ± 0.22

16.13 ± 0.31

12.23 ± 0.32

F.R

Barks

0.15

Stems

0.15

-

-

-

-

0.57

0.67

0.75

0.87

0.92

0.57

0.67

0.75

0.87

0.92

Table-7
7
Total flavonoids of the barks and stems extracts of S.
camptoneura
Total flavonoids of extracts (mg ERt/g.MS).
Organs
Aqueous

ethanolic

Hydroethanolic

Barks

04.84 ± 0.30

06.71± 0.41

10.59 ± 0.31

Stems

04.35 ± 0.21

05.45 ± 0.22

07.58 ± 0.26

Table-8
8
Antioxidants effect (C.I 50 mg/ml) of barks and stems
extracts of S. camptoneura
C.I 50 (mg/ml)

B
S
B
S
Figure-2
Figure
Figure-3
T.L.C of hydroethanolic extracts of the barks and stems of
S. camptoneura. Ethyl acetate / formic Acid / water (8:1:1),
UV 254 et 365 nm, with Neu
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Extracts

Ecorces

Tiges

Aqueous

05.42 ± 0.01

06.73 ± 0.13

Ethanolic

03.14± 0.01

05.05 ± 0.11

Hydroethanolic

04.43 ± 0.03

06.57 ± 0.07

Quercetin

0.12 ± 0.05
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Conclusion
The present study showed that the barks and the stems of S.
camptoneura are rich in secondary metabolites. The quantitative
analysis revealed the high contents in alkaloids, moderate in
total phenol with ethanolic extract and average in total
flavonoids with hydroethanolic extract. The evaluation of
antioxidant properties with the three types of extracts showed
that the barks and stems of S. camptoneura are interesting
antioxidant activity. These results could explain the abundant
use of this plant in traditional medicine and, open perspectives
of research for the pharmacological activities.
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