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Abstract

Our study focused on phytochemical tests and evaluation of the anti-free
radical activity of seed extracts of two oleaginous plants from Gabon used in
traditional medicine or as condiments: Panda oleosa and Isolona hexaloba.
The extraction was carried out by maceration with solvents of increasing po-
larity: cyclohexane, trichloroethylene, acetone, ethanol and finally distilled
water. The total yields of the extracts are about 69.50% for Panda oleosa and
34.28% for Isolona hexaloba. The phytochemical tests carried out on the ex-
tracts of the seeds of Panda and Isolona highlight in both seeds the presence
of alkaloids, polyphenols, triterpenes, carotenoids, reducing compounds, fla-
vonoids, total sugars, coumarins, anthraquinones, free quinones, free anthra-
cene derivatives, and terpenoids. Isolona seeds also contain leucoanthocya-
nins, sterols, cardiac glycosides and saponins. Phytochemical tests revealed
the absence of tannins and mucilage in both seeds. The free radical scaveng-
ing activity was measured by scavenging the free radical cation of
2,2’-azino-bis[3-ethylbenzothiazoline-6-sulfonic acid] (ABTS-+) with gallic
acid as the reference antioxidant. The results of the free radical scavenging
activity of the aqueous and ethanolic extracts of both seeds showed that the
aqueous extracts were more active than the ethanolic extracts. The IC50s of
the aqueous and ethanolic extracts of Panda seeds are 40 and 60 pug-mL™" re-
spectively, and those of the aqueous and ethanolic extracts of Isolona are 37.5
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and 95 pug-mL™ respectively. Gallic acid, the reference antioxidant (IC50 =
0.37 ug-mL™") is about 10 times more active than the aqueous extracts of both
seeds, 16 times more active than the ethanolic extract of Panda and 25 times
more active than the ethanolic extract of Isolena.

Keywords

Panda oleosa, Isolona hexaloba, Oleaginous Seeds, Extracts, Phytochemical
Screening, Antiradical Activity, ABTS-+, Gallic Acid

1. Introduction

Fats have a wide range of applications and are a major scientific and economic
issue. Indeed, depending on their variety and dietary preferences, oilseeds can be
consumed as a main dish, condiment, or fortifier. They thus contribute to the
diversity and balance of the population’s diet or they can be used as non-food
sources. They can be used in the form of medicines or dyeing and tanning
products: and in cosmetics [1]. Panda oleosa Pierre of the pandaceae family is a
very common tree in Gabon. These fruits envelop a thick and very hard core,
characterized by a bumpy aspect containing oleaginous seeds in the shape of
crescent. Its fruiting is abundant in February. It is a medicinal and food plant.
The bark contains tannin. The seeds contain an edible oil [2], produced and sold
locally by the populations. In Gabon, the crushed seeds are added to sauces such
as Irvingia gabonensis fruit kernels [3]. The seed oil is applied to ulcers, the
crushed and roasted seeds to bronchial diseases. Screening tests on the bark of
Panda oleosa have shown an inhibitory activity of HIV [4] [5].

Isolona hexaloba of the annonaceae family is a plant species found in Angola,
Cameroon, Congo, Gabon, Equatorial Guinea, Nigeria, CAR, DRC. It is present
in evergreen and semi-deciduous forest, in primary as well as secondary forest. It
is often found along rivers. Its fruits are green to black with a wrinkled-bossed
surface [6]. In the Democratic Republic of Congo, the bark is used in traditional
medicine as a purgative and decoctions of bark are administered to treat abdo-
minal pain, constipation, and wounds [7]. Bisbenzylisoquinoline alkaloids, cu-
rine and cyclene, have been isolated from the root bark. Both compounds
showed significant trypanocidal activity in mice infected with strains of 7rpa-
nosoma cruzi, the protozoaire causing Chagas disease. A sesquiterpene deriva-
tive, cazolobine has also been isolated from the roots [8]. Consumable vegetable
oils are essential to our nutritional balance and play a role in our health. If the
knowledge surrounding oil plants is relatively well developed elsewhere, it would
seem that oil seeds are very little documented in Gabon or even in the Central
African sub-region.

The objective of this work is to study the phytochemical and antiradical activ-
ity of the oil seeds of two oil plants from Gabon that have not been extensively

studied: Panda oleosa Pierre and Isolona hexaloba Pierre ex Engl. and Diels.
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The anti-radical activity was measured by scavenging the free radical cation of
2,2’-azino-bis[3-ethylbenzothiazoline-6-sulfonic acid] (ABTS-+) according to
the method developed by Re et al [9] and optimized by N’negue et al [10] with
gallic acid as the reference antioxidant.

2. Materials and Methods
2.1. Plant Material

The plant material, namely the seeds of Panda oleosa of the pendaceae family
and the seeds of Isolona hexalobade of the annonaceaes family, were collected in
the Sibang garden (Libreville-Gabon) and then transported to the laboratory of
the Institute of Pharmacopoeia and Traditional Medicine (Iphametra) where

they were sun-dried for several days.

2.2. Extraction Method by Maceration

We chose the method of successive extraction by maceration of the seed powd-
ers extracted from the fruits of Panda oleosa and Isolona hexaloba obtained with
the help of a Retsch type grinder, with Iphametra, using the solvents of increasing
polarities: cyclohexane, trichloroethylene, acetone, ethanol, and distilled water.

80 g of seed powders were placed in 400 mL of solvent in a 500 mL glass Er-
lenmeyer flask, closed with a rubber stopper covered with aluminum foil. The
mixtures were then placed under stirring at room temperature on a PIERRON
type stirrer for 24 h. After 24 h, the mixtures were separated by vacuum filtration
with a Whatman n°4 type filter in a Biichner type funnel. For aqueous filtrates,
water was evaporated by freeze-drying. The extractions by organic solvents, are
evaporated in a flask pre-weighed with a rotary evaporator, in a bath of 40°C,
then placed in the oven at 40°C until a constant mass is measured. The extracts
are stored in the refrigerator in the closed vials and covered with aluminum foil
for the next tests. The percentage of extractables to the initial mass of seed
powders used is determined using the following equation:

R (%) = Mext/Mech x100

where:
R: yield of extracts in %;
Mext: mass of the extract after evaporation or freeze-drying in grams;

Mech: anhydrous mass of the sample of seed powders in grams.

2.3. Phytochemical Screening

The reagents used to perform the phytochemical screening of the extracts were
prepared and used according to the protocols described by Houghton and Ra-
man [11], Akinjogunla et a/. [12] and by Badiaga [13]. All the different tests were
performed in triplicate. For alkaloids, 10 mL of extract was introduced into a test
tube and then a few drops of Dragendorff’s reagent solution were added. The
appearance of a precipitate of red-orange coloration indicated the presence of
alkaloids [14]. For polyphenols, 2 mL of extract was introduced in a test tube,
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then a few drops of ethanolic solution of 2% ferric chloride were added. The ap-
pearance of a blue-blackish coloration indicates the presence of polyphenols
[14]. Sterols and terpenes were detected by introducing 2 mL of the extract into
a test tube and then a few drops of concentrated sulfuric acid. The appearance of
a purple coloration indicates the presence of triterpenes and a green coloration
the presence of sterols [15]. The presence of tannins was demonstrated by add-
ing to 1 mL of extract, 1 mL of distilled water and 1 to 2 drops of FeCl; solution
(iron perchloride or iron (III) chloride) diluted to 1%. The appearance of a dark
green color indicates the presence of tannins. For the reducing compounds, 2
mL of extract was introduced into a test tube, followed by 2 mL of Fehling’s lig-
uor. The whole was then heated in a boiling water bath for 8 minutes. The ap-
pearance of a brick red precipitate indicates the presence of reducing compounds
[16]. For flavonoids, 1 mL of extract was introduced into a test tube, then 1 mL of
hydrochloric acid, 1 mL of isoamyl alcohol and then some magnesium chips were
added. The appearance of a pink-orange coloration indicates the presence of fla-
vonoids [17]. Saponosides were identified by introducing 10 mL of each extract
into a test tube which was vigorously shaken with a vortex for 15 seconds. The
tube was allowed to stand for 15 minutes. The appearance of a persistent foam in-
dicates the presence of saponosides [14]. For cardiac glycosides, 2 mL of chloro-
form was added to 1 mL of each extract. The appearance of a reddish-brown colo-
ration after the addition of a few drops of concentrated H,SO, (sulfuric acid), in-
dicates the presence of cardiac glycosides [18]. The presence of free quinones is
revealed by adding to 1 mL of each extract a few drops of 1% NaOH (sodium hy-
droxide). The appearance of a yellow-red or purple color indicates the presence
of free quinones [19]. For anthraquinones, to 2 mL of each extract is added 1 mL
of 10% NH,OH. After shaking, the appearance of a purple color indicates a posi-
tive test [19]. Leuco anthocyanins are identified by adding to 5 mL of each ex-
tract, 5 mL of hydrochloric alcohol and then a few drops of isoamyl alcohol. The
mixture is heated for two minutes in a boiling water bath. The appearance of a
red coloration indicates the presence of leucoanthocyanins [20]. For carotenoids,
to each 2 mL of the extract, 0.5 mL of concentrated sulfuric acid (H,SO,) is add-
ed. The appearance of a blue coloration that turns red indicates the presence of
Carotenoids [21]. To identify the mucilages, 1 mL of extract is introduced into a
test tube, then 5 mL of absolute alcohol is added. Obtaining a flaky precipitate after
shaking indicates the presence of mucilage [22]. After shaking, the two phases ap-
pear and a brown coloration indicates their presence. To highlight the total sugars,
to 1 g of each extract, 3 drops of Molish’s reagent are added, followed by 1 mL of
concentrated sulfuric acid (H,SO,). The appearance of a purple-colored interphase
indicates their presence [21]. For coumarins, 1 mL of ammonia diluted to 25% is
added in 2 mL of extract. The whole is heated in a water bath for 5 minutes and
then a UV reading is taken at 365 nm. The appearance of intense fluorescence in
the tube (yellow, blue, blue-green, orange, violet, pink) indicates the presence of
coumarins [22]. Free anthracene derivatives are detected by adding 1 mL of 25%
diluted ammonia to 1 mL of extract in a test tube. After shaking, the appearance

DOI: 10.4236/fns.2022.132015

168 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2022.132015

M.-A. N'negue ép Mezui-Mbeng et al.

of a red coloration indicates their presence [22].

2.4. Antiradical Activity

2.4.1. Material

ABTS (2,2’-Azino-bis[3-ethylbenzothiazoline-6-sulfonic acid]), gallic acid, po-
tassium persulfate (K,S,0s) and hydrated sodium dihydrogen phosphate were
purchased from Sigma-Adrilch (Saint-Quentin Fallavier, France). The water
used was distilled by the equipment of the “Milli-Q Labo” laboratory (Millipore
Japan, Tokyo, Japan). All these products are quality for analysis. The anti-radical
activity was determined by UV spectrophotometry: V-200 spectrophotometer
(BOECO, Germany). The optical density reading was taken at 734 nm, maxi-

mum absorption wavelength of the radical cation ABTS-+.

2.4.2. Material

ABTS (2,2’-Azino-bis[3-ethylbenzothiazoline-6-sulfonic acid]), gallic acid, po-
tassium persulfate (K,S;0s) and hydrated sodium dihydrogen phosphate were
purchased from Sigma-Adrilch (Saint-Quentin Fallavier, France). The water
used was distilled by the equipment of the “Milli-Q Labo” laboratory (Millipore
Japan, Tokyo, Japan). All these products are quality for analysis. The anti-radical
activity was determined by UV spectrophotometry: V-200 spectrophotometer
(BOECO, Germany). The optical density reading was taken at 734 nm, maxi-

mum absorption wavelength of the radical cation ABTS-+.

2.4.3. Preparation of Gallic Acid Solutions, “Reference Antioxidant”

Gallic acid (3,4,5-trihydroxybenzoic acid) is an aromatic organic compound,
used as a reference anti-radical compound. Ten working solutions, in decreasing
concentrations, ranging from 0.94 to 0.094 ug/mL, were prepared by diluting

gallic acid in distilled water.

2.4.4. Preparation of Panda oleosa and Isolona hexaloba Seed Solutions
Five solutions of increasing concentrations ranging from 0 to 150 ug/mL of the
different Panda and Isolona seed extracts are prepared by dissolving the powder

in the extraction solvent.

2.4.5. Measurement of the Anti-Radical Activity

The principle of the test for measuring the radical activity by the ABTS method
is based on the decrease of the absorbance at 734 nm of the radical cation
ABTS-+ (blue-green coloration) in the presence of a potentially anti-free radical
compound which reduces the radical cation. The reduction of the radical form
of ABTS-+ leads to a decoloration of the solution. The radical ion ABTS.+ is ob-
tained by reacting the ABTS molecule (7 mM) with potassium persulfate (2.45
mM), in distilled water for 16 hours at room temperature and protected from
light. The resulting ABTS.+ solution is diluted with sodium phosphate buffer (5
mM, pH = 7.4), to obtain a stock solution with an initial absorbance value at 734
nm between 0.65 and 0.70. The radical cation (ABTS.+) is stable for more than 2
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days when stored at room temperature and protected from light. The assays
were performed three or two times and the anti-free radical activity is calculated

according to the following formula:

Anti-free radical activity (%) = [ 1—(Ar — Ab)/( Ai—Ab) |x100 .

With Ar = remaining activity of ABTS-+; Ai = initial activity of ABTS-+ and
Ab = Activity of the blank. In fact, the reduction of the cation radical ABTS-+ is
therefore equivalent to determining the anti-free radical activity and in total, the
antioxidant properties of the plasma, compared to the antioxidant properties of
gallic acid (standard). In fact, the reduction of the ABTS-+ cation radical is
therefore equivalent to determining the anti-free radical activity and, in total, the
antioxidant properties of Panda and Isolona extracts compared to the antioxi-
dant properties of gallic acid (standard). The free radical scavenging activity was
determined by UV spectrophotometry in 1 cm optical path cuvettes (2 mL reac-

tion volume). The incubation time was 6 minutes [10].

3. Results
3.1. Extraction Yields

The results of the extractives content of Panda and Isolona oilseeds are shown in
Table 1. The results of the extractives content of Panda and Isolona oilseeds are
shown in Table 1.

According to the results obtained (Table 1) the extractables rates vary from
one solvent to another. For the seeds of Panda, the rates of extractables with
cyclohexane are the highest (35.97%), followed by the rates of extractables with
water (14.16%) and that with trichloroethylene (11.40%). Then followed the
rates of extractables in acetone (5.26) and ethanol (2.71%). For Isolona seeds, the
rate of extraction with cyclohexane is always the highest (16.08%), followed by
that with water (4.37%) and that with trichloroethylene (4.28%). The acetone
(2.89%) and ethanol (2.19%) extract rates are the lowest and similar. The overall

extract rates of isolona seeds are 34.28% and those of Panda are 69.50%.

Table 1. Rate of seed extracts obtained by maceration.

Extract rate (average of three trials + standard deviation)

Extraction rate (%)

Solvent
Panda Isolena

Cycohexane 35.97 £ 0.05 16.08 + 0.08

Trichloroethylene 11.40 £ 0.09 4.28 £0.11

Acetone 5.26 £ 0.07 2.89£0.25

Ethanol 2.71£0.15 2.19+0.40

Distilled water 14.16 £ 0.07 4.37 £0.07

Total 69.50 34.28
DOI: 10.4236/fns.2022.132015 170 Food and Nutrition Sciences
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3.2. Phytochemical Tests

In order to get an idea of the composition of each extract, several qualitative tests
to identify the main chemical groups present in the different extractives fractions
were performed. The results of the phytochemical screenings are reported in
Table 2 for Panda seeds and in Table 3 for Isolona seeds.

According to the results in Table 2, all the extracts of Panda oleosa seeds con-
tain the alkaloids, and reducing compounds. The acetone extract contains the
majority of the tested chemical compounds except leucoanthocyanins, sterols,
saponisides, mucilages and cardiac glycosides. The aqueous extract contains only
alkaloids and reducing compounds; while the ethanolic extract contains in addi-
tion to these two compounds polyphenols, total sugars and coumarin. We find a
high amount of triterpenes in the cyclohexanic extract and a low amount of
coumarins in the trichloroethylene extract (Table 2). According to the results in
Table 3, all extracts of Isolona hexaloba contain the alkaloids, reducing com-
pounds, carotenoids, total sugars and coumarins. Leucoanthocyanins and terpe-

noids are absent only in the aqueous extract. Sterols are present only in the acetone

Table 2. Results of phytochemical tests performed on Panda oleosa extracts.

Solvents
Compounds
Cyclohexane Trichloroethylene Acetone Ethanol Water

Alkaloids +++ +++ ++ ++ ++
Polyphenols - - +++ ++ -
Leucoanthocyanins - - - - —
Sterols - - - _

Triterpenes +++ +++
Carotenoids - - T+ — _

Tannins - -
Reducing compounds ++ ++ +++ +++ +++

Flavonoids - - + — _
Total sugars - - +++ ++ -
Saponins - - - - —
Coumarins - + +++ +++ +
Anthraquinones - - ++ - _
Free quinones - - ++ - _
Mucilages - - - - _
Free anthracene derivatives - - ++ - —
Cardiac glycosides - - - - -
Terpenoids - - T+ - _

Coloration: +++: very intense, ++: moderately intense, +: not very intense, —: absent.
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Table 3. Results of phytochemical tests performed on Isolona hexaloba extracts.

Solvents
Compounds
Cyclohexane Trichloroethylene Acetone Ethanol Water
Alkaloids +++ +++ +++ ++ ++
Polyphenols - - +++ ++ -
Leucoanthocyanins +++ +++ +++ ++ -
Sterols - - +++ - _
Triterpenes +++ ++ _ _
Carotenoids +++ ++ +++ ++ T
Tannins - - - -
Reducing compounds +++ +++ +++ A+
Flavonoids - - ++ ++ -
Total sugars +++ +++ +++ +++ ++
Saponins - - - - .
Coumarins +++ +++ +++ +4+ ++
Anthraquinones - - - - _
Free quinones - - 4+ - _
Mucilages - - - - _
Free anthracene derivatives - - +++ - -
Cardiac glycosides + - +++ - —
Terpenoids +++ ++ +++ ++ -

Coloration: +++: very intense, ++: moderately intense, +: not very intense, —: absent.

extract. Triterpenes are present in the cyclohexane and trichloroethylene ex-
tracts. Flavonoids are found in the acetone and ethanol extracts, and saponosides
in the aqueous extracts. Free quinones and free anthracene derivatives are found
in the acetone extracts. Mucilages and tannins are absent in all extracts of Isolo-

na hexaloba.

3.3. Anti-Radical Activity of Gallic Acid
According to the Concentration

The percentage of free radical scavenging activity increases linearly with the
concentration of the reference antioxidant: gallic acid (Figure 1). The IC50 value
(concentration necessary to reduce the free radical scavenging activity by 50%)

of gallic acid deduced from the curve is 0.37 ug/mL (2 uM).

3.4. Anti-Radical Activity of Panda Oleosa Extracts

1) Evaluation of the antiradical activity of the aqueous extract

According to the results obtained (Figure 2), the anti-free radical activity of
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Figure 1. Anti-radical activity as a function of the concentration of gallic acid after 6 minutes of incubation. The proportion
ABTSe+ transformed into ABTS+ in the presence of gallic acid is calculated from the change in absorbance at 734 nm measured
by spectrophotometry. The equation on the right is: y = 110.28x + 4.9 (R*=0.98); n = 3.
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Figure 2. Anti-radical activity according to the concentration of aqueous extract of Panda oleosa
after 6 min of incubation. The proportion ABTSe+ transformed into ABTS+ is calculated from the
change in absorbance at 734 nm measured by spectrophotometry: n = 3.
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Figure 3. Anti-radical activity according to the concentration of ethanol extract of Isolona hexaloba

after 6 min of incubation. The proportion ABTSe+ transformed into ABTS+ is calculated from the

change in absorbance at 734 nm measured by spectrophotometry: n = 3.

the aqueous extract increases from 15.88% + 0.14% for a concentration of 20
pg-mL™ to 87.46% + 0.08% for concentrations of 100 to 200 pg-mL™". The IC50
deduced from our results is 40 pg-mL™".

2) Evaluation of the antiradical activity of the ethanolic extract

The results (Figure 3) show an increasing anti-radical activity with the con-
centration of ethanolic extract of Panda oleosa. The free radical scavenging ac-
tivity is 40.26% + 0.19% for a concentration of 20 ug-mL™' and 82.78% for a
concentration of 150 pg-mL™" ethanolic extract. The IC50 of the ethanolic extract
is 60 ug-mL~". It is 1.5 times higher than that of the aqueous extract. The etha-

nolic extract would thus present a lower activity than the aqueous extract.

4. Discussion

In this study, we first calculated the extraction yields of the different solvents
from Panda oleosa and Isolona hexaloba seeds. The results obtained indicate
that cyclohexane, the first solvent used during the successive extraction and the
least polar, extracts mainly liposoluble substances (oils, fats, terpenes) from the
seeds of the two oleaginous plants (Table 1). The cyclohexane thus contains the
important fat fractions. The yields of cyclohexane are the highest; 35.97% for
Panda seeds and 16.08% for Isolena seeds. These results reflect that the seed
powders were virtually de-oiled by cyclohexane. Polar solvents subsequently so-
lubilize polar compounds such as polyphenols. The successive extraction thus
combines apolar and polar solvents. It allows partitioning the extractables in

different fractions facilitating the later analyses, and the sum of the extracts with
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each solvent gives an idea of the global content in extracts of the seeds. The
overall extract content is 69.50% for Panda seeds and 34.28% for Isolena seeds
(Table 1). Silou [23] studied one hundred and thirty samples of oils and fats ex-
tracted from 77 species of the Congo Basin belonging to 35 botanical families
and divided them into three classes of equal magnitude between 15% and 75%
fat content. The plants with low fat content have a rate between 15% and 35%;
those with medium fat content have a rate between 35% - 55% and finally the
plants with high fat content have a rate between 55% - 75%. According to these
percentages, Panda is a high-fat plant and Isolena a low-fat plant.

The phytochemical tests (Table 2) carried out on the seeds showed the presence
of alkaloids, polyphenols, reducing compounds, free anthracene derivatives, ter-
penoids, anthraquinones, total sugars, coumarins, free quinones, leucoanthocya-
nins, sterols and triterpenes, carotenoids, flavonoids and cardiac glycosides. We
note in Panda seeds, the absence of leucoanthocyanins, sterols, tannins, saponins,
cardiac glycosides and mucilages. While in Isolena seeds, we note only the absence
of tannins and mucilages. These bioactive compounds have multiple therapeutic
properties and support the use of Panda and Isolena seeds in traditional medicine
in the treatment of several pathologies. Indeed, Panda is used in the Democratic
Republic of Congo as an antidiabetic and Isolona as a purgative and for the treat-
ment of abdominal pain, constipation and wounds. Several authors have demon-
strated that the consumption of foods rich in polyphenols reduces the develop-
ment of numerous pathologies, such as cancer, vascular diseases, hypertension,
atherosclerosis [24] [25] [26]. The seeds of Panda and Isolena contain a high
quantity of alkaloids. These compounds are sought after for their physiological ef-
fects and pharmacological activities that are exerted in various fields. Alkaloids al-
so play the role of antibiotics [13]. Cardiac glycosides highlighted in phytochemi-
cal tests of Jsolena seeds could be major drugs for heart failure. They exert their ac-
tivity on the heart at several levels: contraction forces, frequency, conductivity.
These effects are reflected in the electrocardiographic changes [27]. Sterols and
triterpenic alcohols present in both types of seeds, have anti-inflammatory, anti-
diabetic, anticancer, antidiarrheal, antiviral and anti-HIV activities [28]. Carote-
noids are well-known phytomicronutrients. Carotenoids in Panda and Isolena
seeds may have pro-vitamin A activity. Vitamin A is involved in maintaining good
vision and preventing diseases that could affect the eyes. Carotenoids are also
known to be antioxidants. They have a potential protective effect on the preven-
tion and progression of cancers, cardiovascular diseases and cataracts [29]. The
carotenoids contained in Panda and Isolena seeds can also be used in the food in-
dustry as additives as food coloring or in cosmetic products [29] [30].

In a second step, we evaluated the anti-free radical activity of aqueous and
ethanolic extracts of Panda and Isolena seeds, by scavenging the free radical ion
ABTS-+ according to the method of Re et al [9] optimized by N'negue et al [10]
with gallic acid as reference antioxidant. The results of the antioxidant activity of
gallic acid (a synthetic molecule with high antioxidant activity) validate the cho-

sen method. Moreover, the IC50 value of gallic acid deduced from our results is
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more or less equivalent to that obtained by Sadat et al [31] ie. 0.47 pg/mL and
N’negue et al [10] [32] ie. 0.47 and 0.37 pg/mL. These authors worked under
the same conditions.

The results of the evaluation of the anti-free radical activity of the aqueous
and ethanolic extracts of Isolona seeds also showed a variation of anti-free radi-
cal activity with the extraction solvent. According to the results obtained (Figure
2 and Figure 3), the aqueous extract with an IC50 of 37.5 pg-mL™" is more active
than the ethanolic extract with an IC50 of 95 pg-mL™. The IC50 of the ethanolic
extract is thus 2.5 times higher than that of the aqueous extract. As with the
Panda seeds, the results obtained with the Isolena seeds seem surprising. Indeed,
the aqueous extracts of Isolona seeds showed after the phytochemical study an
absence of polyphenols and a low level of carotenoids which are both antiradical
compounds [33] [34] [35]. While the ethanolic extract presented average
amounts of carotenoids and polyphenol. This can be explained by the fact that
during the successive extraction by maceration, the level of antioxidant com-
pounds (polyphenol and carotenoids) present in the ethanol may be lower than
the level of saponosides (antiradical compounds) strongly present in the aqueous
extract. On the other hand, the aqueous extract may contain an unidentified po-
lar anti-radical compound.

A comparison of the antiradical activity of the two oil plants shows that the
aqueous extracts of the two seeds have quite similar antiradical activities, with
however a slight advantage for the aqueous extract of Jsolona. (IC50 = 37.5 pg-mL"™!
against 40 ug-mL™ for the aqueous extract of Panda). This can be explained by
the presence in the Isolena aqueous extract of carotenoids and saponins, absent
in the Panda aqueous extract. The comparison of the antiradical activities of the
ethanolic extracts of the two oleaginous plants shows a more important activity
for the Panda extract. Indeed, the IC50 of the ethanolic extract of Panda is equal
to 60 ug-mL™, and that of the Jsolena extract 95 pg-mL™. This result could be
explained by the presence of a type of polyphenolic compounds much more ac-
tive in the ethanolic extract of Panda seed.

The comparison of the free radical scavenging activity of Panda and Isolena oil
seeds with that of gallic acid (IC50 = 0.37 ug-mL™), a pure chemical compound
“reference antioxidant”, shows that gallic acid is about 10 times more active than
the aqueous extracts of the two seeds, 16 times more active than the ethanolic ex-
tract of Panda and 25 times more active than the ethanolic extract of Isolena. In-
deed, the active principle responsible for the antiradical activity representing only
about 10% of the total compounds of the extract, IC50 of 37.5; 40 ug-mL™%; 60
pug'mL™ or 95 ug-mL™ of the total extract, would be equivalent to IC50 of 3.7
pug:mL™; 4 pg:mL™ 6 pg-mL™ or 9.5 ug-mL™* of the active principle. The aqueous
extracts of the seeds would thus be more active than the ethanolic extracts.

5. Conclusion

The work showed that the extraction rates of Panda oleosa and Isolona hexaloba
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seeds varied from one solvent to another. Extraction yields were highest with
cyclohexane, water and trichloroethylene for Panda seeds and with cyclohexane
for Isolena seeds. Panda is a highly oleaginous plant as its global extract rate was
69.5%, and Isolena a low oleaginous plant with a global extract rate of 34.28%.
The phytochemical tests carried out showed that these oleaginous seeds contain
major chemical groups such as alkaloids, polyphenols, sterols, triterpenes, caro-
tenoids, tannins, reducing compounds, total sugars, saponins, coumarins and
terpenoids, leucoanthocyanins, flavonoids, free anthracene derivatives, and car-
diac glycosides. These bioactive compounds having multiple therapeutic proper-
ties, these seeds could thus be used in traditional medicine, in the treatment of
several pathologies. Aqueous and ethanolic extracts of Panda and Isolena seeds
have antiradical activity. Aqueous extracts have a higher antiradical activity than
ethanolic extracts. Gallic acid, the “reference antioxidant”, is about 10 times
more active than the aqueous extracts of both seeds, 16 times more active than
the ethanolic extract of Panda and 25 times more active than the ethanolic ex-
tract of Jsolena. A number of studies have revealed the important role that anti-
oxidants play in our body. The extracts with strong anti-free radical activity of
Panda and Isolena, due to their antioxidant properties, would therefore have
preventive potential in the fight against pathologies associated with oxidative
stress (cardiovascular diseases, aging, diabetes, cancer, inflammation, neuronal
or genetic diseases). Moreover, these extracts could be used as natural antioxi-

dants fighting against oxidation in food, pharmaceutical and cosmetic industries.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-
per.

References

[1] FAO (2010) Evaluation des ressources forestiéres mondiales. Rome, 377.

[2] Raponda-Walker, A. and Sillans, R. (1961) Les plantes utiles du Gabon: Essai
d’inventaire et de concordance des noms vernaculaires et scientifiques des plantes
spontanées et introduites. Description des espéces, propriétés, utilisations. Paul Le-
chevalier. ed. Fondation Raponda-Walker. Sépia. Centre Culturel Saint-Exupéry, 12
rue de Tournon Paris-Vle.

[3] Nziengui, B. (2001) Une recette locale: Alimentation par les plantes; peut-on revalo-
riser le savoir de nos ancétres? L’exemple de Panda oleosa. Le Cri du Pangolin, 28,
16.

[4] Bokesch, H.R.,, McKee, T.C., Cardellina II, J.H. and Boyd, M.R. (1994) Ent-4-O
methylgallocatechin from Panda oleosa. Natural Products Letters, 4, 155-157.
https://doi.org/10.1080/10575639408043898

[5] Garcia, J., Massoma, T., Morin, C., Mpondo, T.N. and Nyasse, B. (1993) 4-O-Me-
thylgallocatechin from Panda oleosa. Phytochemistry, 32, 1626-1628.
https://doi.org/10.1016/0031-9422(93)85196-X

[6] Wilks, C. and Issembé, Y. (2000) Les arbres de la Guinée Equatoriale: Guide prati-
que d’identification: Région continentale. Projet CUREF, Bata, Guinée Equatoriale,

DOI: 10.4236/fns.2022.132015

177 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2022.132015
https://doi.org/10.1080/10575639408043898
https://doi.org/10.1016/0031-9422(93)85196-X

M.-A. N'negue ép Mezui-Mbeng et al.

546 p.

[7] Vivien, J. and Faure, J.J. (1985) Arbres des foréts denses d’Afrique Centrale. Agence
de Coopération Culturelle et Technique, Paris, 565 p.

[8] Fournet, A, Ferreira, M.-E., Rojas de Arias, A., Schinini, A., Nakayama, H., Torres,
S., Sanabria, R., Guinaudeau, H. and Bruneton, J. (1997) The Effect of Bisbenzyli-
soquinoline Alkaloids on 7rypanosoma cruzi Infections in Mice. International
Journal of Antimicrobial Agents, 8, 163-170.
https://doi.org/10.1016/50924-8579(97)00373-7

[9] Re, R, Pellegrini, N., Proteggente, A., Pannala, Y.M. and Rice-Evans, C. (1999) An-
tioxidant Activity Applying an Improved ABTS Radical Cation Decolorization As-
say. Free Radical Biology & Medicine, 26, 1231-1237.
https://doi.org/10.1016/S0891-5849(98)00315-3

[10] Ngou-Milama, E., et al (2020) Cinétique d’étude de lactivité antioxydante d’un
extrait aqueux de calices séchés d’Hibiscus Sabdariffa par piégeage de I'ion radica-
laire ABTS +. IJAR, 6, 361-367.
https://doi.org/10.22271/allresearch.2020.v6.i11£.7915

[11] Houghton, P. and Raman, A. (1998) Laboratory Handbook for the Fractionation of
Natural Extracts. Springer, Berlin. https://doi.org/10.1007/978-1-4615-5809-5 1

[12] Akinjogunla, O.]., Yah, C.S., Eghafona, N.O., Ogbemudia, F.O. (2010) Antibacterial
Activity of Leave Extracts of Nymphaea lotus (Nymphaeaceae) on Methicillin Re-

sistant Staphylococcus aureus (MRSA) and Vancomycin Resistant Staphylococcus
aureus (VRSA) Isolated Fromclinical Samples. Annals of Biological Research, 1,
174-184.

[13] Badiaga, M. (2012) Etude ethnobotanique, phytochimique et activités biologiques
de Nauclea latifolia Smith, une plante médicinale africaine récoltée au Mali. Thése,
Université de Bamako, Bamako, 30-32.

[14] N’Guessan, J.D., Boni, A.R,, Zirihi, G.N. and Djaman, A.]. (2009) Relation entre les
activités antioxydantes et les teneurs en polyphénols de six plantes de la pharma-
copée ivoirienne. Laboratoire Pharmacodynamie Biochimique, UFR Biosciences,
Université de Cocody-Abidjan, Abidjan.

[15] Muanda, F.N. (2010) Identification de polyphénols, évaluation de leur activité anti-
oxydante et étude de leurs propriétés biologiques. Thése doctorale 3éme cycle en
sciences fondamentales et appliquées, Université Paul Verlaine. Met3.France.

[16] Bentabetlasgaa, N. (2015) Etude phytochimique et évaluation des activités biologi-

ques de deux plantes Fredoleiareteoides et Echmimuvalgare de I'ouest algérien.
Theése de doctorat, 20-21.

[17] Harborne, J.B. and Grayer, R.J. (1988) The Anthocyanins. In: Harborne, J.B., Ed.,,
The Flavonoids. Advances in Research since 1980, Springer, Berlin, 1-20.
https://doi.org/10.1007/978-1-4899-2913-6 1

[18] Yam, M.F,, Ang, L.F., Ameer, O.Z., Salman, .M., Aziz, H.A. and Asmawi, M.Z.
(2009) Anti-Inflammatory and Analgesic Effects of Elephantopus tomentosus
Ethanolic Extract. Journal of Acupuncture and Meridian Studies, 2, 280-287.
https://doi.org/10.1016/S2005-2901(09)60069-8

[19] Oloyede, O.I. (2005) Chimical Profile of Unripe Pulp of Carica papaya. Pakistan
Journal of Nutrition, 4, 379-381. https://doi.org/10.3923/pjn.2005.379.381

[20] Fournet, A. (1979) Plantes médicinales congolaises, Meiocarpidium, limaciopsis.
Trav et doc de TORSTOM, Paris.

[21] Mengome, L.E., FeuyaTchouga, G.R., Eba, F. and Nsi-Emvo, E. (2009) Antiprolifer-

DOI: 10.4236/fns.2022.132015 178 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2022.132015
https://doi.org/10.1016/S0924-8579(97)00373-7
https://doi.org/10.1016/S0891-5849(98)00315-3
https://doi.org/10.22271/allresearch.2020.v6.i11f.7915
https://doi.org/10.1007/978-1-4615-5809-5_1
https://doi.org/10.1007/978-1-4899-2913-6_1
https://doi.org/10.1016/S2005-2901(09)60069-8
https://doi.org/10.3923/pjn.2005.379.381

M.-A. N'negue ép Mezui-Mbeng et al.

(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

ative Effect of Alcoholic Extracts of Some Gabonese Medicinal Plants on Human
Colonic Cancer Cells. African Journal Traditional Complementary Alternative Me-
dicines, 6, 112-117. https://doi.org/10.4314/ajtcam.v6i2.57081

Awor et Samseny, R.R. (2003) Contribution a I’étude phytochimique d’une plante
traditionnellement utilisée comme poison d’épreuve au Gabon: Le Strychnos Icaja-
Baillon (Mbundu), Loganéaceé. Thése Université de Bamako, Faculté de Médecine,
de pharmacie et d’odonto-stomatologie, Mali.

Silou, T. (2014) Corps gras non conventionnels du Bassin du Congo: Caractérisa-
tion, biodiversité et qualité. Fats and Oils in the Congo Basin: Characterization,
Biodiversity and Quality. OCL, 21, D209. https://doi.org/10.1051/0cl/2013044

Hertog, M.G., Hollman, P.C., Katan, M.B. and Kromhout, D. (1993) Intake of Po-
tentially Anticarcinogenic Flavonoids and Their Determinants in Adults in the
Netherlands. Nutrition and Cancer, 20, 21-29.
https://doi.org/10.1080/01635589309514267

Middleton Jr., E., Kandaswami, C. and Theoharides, T.C. (2000) The Effects of
Plant Flavonoids on Mammalian Cells: Implications for Inflammation, Heart Dis-

ease. Pharmacology Review, 512, 673-675.
Leong, L.P. and Shui, G. (2002) An Investigation of Antioxidant Capacity of Fruits

in Singapore Markets. Food Chemistry, 76, 69-75.
https://doi.org/10.1016/S0308-8146(01)00251-5

Bruneton, J. (2009) Pharmacognosie, phytochimie, plantes médicinales. 4éme édi-
tion, Technique & Documentation, Paris, 233-700.

Raman, V., La, S. and Saradhi, P. (2012) Antibacterial, Antioxydant Activity and
GC-Ms Analysis of Eupatorium odoratum. Asian Journal of Pharmaceutical and
Clinical Research, 5, 99-106.

Jaswir, 1., Noviendri, D., FitriHasrini, R. and Octavianti, F. (2011) Carotenoids:
Sources, Medical Properties and Their Application in Food and Nutraceutical In-
dustry. Journal of Medicinal Plants Research, 5, 7119-7131.
https://doi.org/10.5897/TMPRX11.011

Confédération Suisse. Ordonnance du DFI sur les additifs admis dans les denrées
alimentaires 2017.

Sadat, L., Cakir-Kiefer, C., Marie-Andrée, N’Negue, M.-A., Gaillard, J.-L., Girardet,
J.-M. and Miclo, L. (2011) Isolation and Identification of Antioxidative Peptides
from Bovine a-Lactalbumin. International Dairy Journal, 21, 214-221.
https://doi.org/10.1016/j.idairyj.2010.11.011

N’Negue ép. Mezui-Mbeng, M.A.,, Lendoye, E., Nguema Edzang, R.-W., Ella Ndong,
J.G., Mambimba, C., Ngo-Thiam, E. and Ngou Milama, E. (2021) Evaluation of the
Anti-Radical Activity of Methanolic and Aqueous Extracts of Stem, Stem Bark and
Leaves of Waltheria indica by Scavenging the Free Radical Cation ABTS. Journal of
Medicinal Plants Studies, 9, 122-128.
https://doi.org/10.22271/plants.2021.v9.i4b.1320

Biradar, V. (2016) Extraction of Phytochemicals from Local Selected Plants and
Their Antibacterial Role. International Journal of Current Microbiology and Ap-
plied Sciences, 5, 707-720. https://doi.org/10.20546/ijcmas.2016.511.082

Nga Nnanga, E., Yinyang, J., Baran a Bidias, E., Etame-Loe, G. and Dibong, D.S.
(2017) Etude phytochimique et pharmacologique d’Alchorneacordifolia (Schum. &
Thonn.) Mull. Arg. et de Mangiferaindica dans le traitement traditionnel de la ma-
ladie hémorroidaire. Journal of Applied Biosciences, 109, 10649-10661.
https://doi.org/10.4314/jab.v109i1.9

DOI: 10.4236/fns.2022.132015

179 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2022.132015
https://doi.org/10.4314/ajtcam.v6i2.57081
https://doi.org/10.1051/ocl/2013044
https://doi.org/10.1080/01635589309514267
https://doi.org/10.1016/S0308-8146(01)00251-5
https://doi.org/10.5897/JMPRX11.011
https://doi.org/10.1016/j.idairyj.2010.11.011
https://doi.org/10.22271/plants.2021.v9.i4b.1320
https://doi.org/10.20546/ijcmas.2016.511.082
https://doi.org/10.4314/jab.v109i1.9

M.-A. N'negue ép Mezui-Mbeng et al.

[35] Becker, M.M., Nunes, G.S., Ribeiro, D.B., Silva, F.P.S., Catanante, G. and Mart, J.L.
(2019) Determination of the Antioxidant Capacity of Red Fruits by Miniaturized
Spectrophotometry Assays. Journal of the Brazilian Chemical Society; 30, 1108-1114.
https://doi.org/10.21577/0103-5053.20190003

DOI: 10.4236/fns.2022.132015 180 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2022.132015
https://doi.org/10.21577/0103-5053.20190003

	Phytochemical Study and Evaluation of the Antiradical Activity of Extracts of Oleaginous Seeds of Panda oleosa and Isolona hexaloba from Gabon
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Plant Material
	2.2. Extraction Method by Maceration
	2.3. Phytochemical Screening
	2.4. Antiradical Activity
	2.4.1. Material
	2.4.2. Material
	2.4.3. Preparation of Gallic Acid Solutions, “Reference Antioxidant”
	2.4.4. Preparation of Panda oleosa and Isolona hexaloba Seed Solutions
	2.4.5. Measurement of the Anti-Radical Activity


	3. Results
	3.1. Extraction Yields
	3.2. Phytochemical Tests
	3.3. Anti-Radical Activity of Gallic Acid According to the Concentration
	3.4. Anti-Radical Activity of Panda Oleosa Extracts

	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

