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Genista ferox Poiret and Genista ulicina Spatch are Algerian endemics species
growth in the park TAZA JIJEL – Algeria valorized for the first time for their
medicinal aspects. This experiment was carried out by the quantification of
polyphenols and flavonoids, antioxidant and anti-inflammatory activities

INTRODUCTION
Located in the northeast of Algeria, TAZA National Park (3807 ha) was
established in 1984 to protect the natural environment of the area by
controlling hunting, wood cutting and road clearing. The area is a mixture of
marine and terrestrial ecosystems including agricultural land, forests, rocky
coasts, sandy beaches, grottos and springs. It is located about 30 km west
Of the province of JIJEL and extends along 9 km of coast [1]. It is distributed
between municipalities of El-Aouana (837 hectares), Selma (1945 hectares)
and Ziama-Mansouriah (1 025 hectares) [3].
Taza National Park (TNP) has the highest afforestation rate in Algeria. It is the
only designated national area with pure and mixed oak (Quercus canariensis,
Quercus afares and Quercus suber) which serve as habitats for a diversified and
rich fauna of particular interest to preserve, including the Monkey Maggot,
the Kabyle Nuthatch, red fox, raptors and water birds [2]. The number of
floristic taxa counted in the TNP is about 420 species and subspecies of
258 genera and 71 botanical families of vascular plants (phanerogams and
vascular cryptogams). The phanerophyte species represent about 13.57%
of the park's flora, making 57 species. At the level of endemic species, we
counted 52 taxa, represent a rate of 12.38% compared to the total species
of the park. This endemic flora of TNP is distributed between Algerian (14
species), North African (22 species), Algerian-Moroccan (5 species), AlgerianTunisian (11 species) [4].
Genista ferox Poiret is a North African endemic species, in the form of an
evergreen shrub characterized by nearly glabrous calyx, deciduous in whole
or in part on the pod, intersecting circularly above the base; this one 3-6 cm
long. Oval leaflets 3-6 mm wide. Shrub of 1-3m, cheerful green. Old twigs
transformed into huge thorns very vulnerable. Stipulated leaves, with stipules
Transformed into small prickles. This species prefers coastal and interior
forests.
Genista ulicina Spatch is an Algerian endemic species known as an evergreen
shrub characterized by slender thorns, very branchy, at least 10-15 divisions
on the main stem. Orange flowers, quite large. Clusters flowering ending in
leafy branches. Woollypod, prostrate, with rising beak, dark black. Found in
brushwood [5].

of methanol extracts of the two species. The antioxidant activities were
evaluated by scavenging assays of 1, 1-diphenyl-2-picrylhydrazyl (DPPH)
radicals and the reducing power and the anti-inflammatory activity by
Human Red Blood Cell (HRBC) membrane stabilization method was used
to evaluate the anti-inflammatory activity. The obtained results indicate an
important anti-inflammatory activity at a very low concentration; encourage
further biological investigation.
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The purpose of this investigation was to valorize the phytochemical and
therapeutically sides of two endemic flora of TNP to expand the Algerian
pharmacopeia.

MATERIALS AND METHODS
Plant material
The random sampling was used during the harvesting, the areal parts of
Genista ferox Poiret and Genista ulicina Spatch were chosen haphazardly from
TAZA National Park JIJEL – Algeria (36° 35' 16''- 36° 48' 12'' north Latitude
and between 5° 29' 07'' and 5° 40' 11'' Longitude East) Determined by Dr.
Nouioua Wafa.

Preparation of methanol extracts
The areal parts of the chosen species were powdered and macerated in 80%
methanol for 24, 48 and 72 hours, at the laboratory temperature (1:10 w/v,
10 g of dried herb). After maceration, the extracts were collected, filtered and
evaporated to dryness under vacuum [6]. The dry extracts were stored at a
temperature of -18 °C for later use.

Determination of total phenolic content
For total polyphenol determination, the Folin Ciocalteu method was used
[7]. The samples (0.2 mL) were mixed with 1 mL of the Folin-Ciocalteu
reagent previously diluted with 10 mL of deionized water. The solutions were
allowed to stand for 4 minutes at 25 °C before 0.2 mL of a saturated sodium
carbonate solution (75 mg/mL) was added. The mixed solutions were allowed
to stand for another 120 minutes before the absorbances were measured at
765 nm. Gallic acid was used as a standard for the calibration curve. The
total phenolic compounds content was expressed as mg equivalent of Gallic
acid per gram of extract (mg EAG/gE).

Determination of total flavonoids contents
The flavonoids content was estimated by the Aluminum chloride solution
according to the method described by Bahrun et al., (1996) [8]. Briefly, 1
mL of the methanol solution of the extracts was added to 1 mL of 2% AlCl3
in methanol. After 10 minutes, the absorbance was determined at 430 nm.
Quercetins were used as a standard. Results were expressed as mg equivalent
Quercetin per gram of extract (mg EQ/gE).
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TABLE 1

DPPH Assay
The donation capacity of extract was measured by bleaching of the purplecolored solution of 1, 1-diphenyl-2-picrylhydrazyl radical (DPPH) according
to the method of Hana to et al., (1998) [9]. One milliliter of the extracts at
different concentrations was added to 0.5 mL of a DPPH-methanol solution.
The mixtures were shaken vigorously and left standing at the laboratory
temperature for 30 minutes in the dark. The absorbance of the resulting
solutions was measured at 517 nm. The antiradical activity was expressed as
IC50 (micrograms per milliliter). The ability to scavenge the DPPH radical
was calculated using the following equation:
DPPH scavenging effect (%)=[(A0 – A1)/A0] ×100
Where; A0: the absorbance of the control at 30 minutes.
A1: is the absorbance of the sample at 30 minutes. BHT was used as standard
[10]

Reducing power
The reducing power was determined according to the method of Oyaizu
(1986) [11]. The extracts (0.5 –10 mg/mL) in methanol (2.5 mL) were mixed
with 2.5 mL of 200 mmol/L sodium phosphate buffer (pH 6.6) and 2.5 mL
of 10 mg/mL potassium ferricyanide. The mixtures were incubated at 50°C
for 20 minutes; after cooling, 2.5 mL of 100 mg/mL trichloroacetic acid were
added and the mixtures were centrifuged at 200 g for 10 minutes. The upper
layers (5 mL) were mixed with 5 mL of deionized water and 1 mL of 1 mg/
mL ferric chloride, and the absorbance was measured at 700 nm against a
blank. Ascorbic acid was used as standard [12].

Yield, polyphenols and flavonoids quantification of extracts
and standards
Yield (%)

Polyphenols
contents (mg
EAG/gE)

Flavonoids
contents (mg
EQ/gE)

Genista ulicina

22.4

12.95 ± 0.61

10.30 ± 0.21

Genista ferox

22.1

22.44 ± .87

3.98 ± 0.68

Phenolic compounds derived from vegetable products are recognized to
have antioxidant activities that act as auxiliaries in the functioning of the
endogenous immune system [14]
Phenolic compounds have been shown to be responsible for the antioxidant
activity of plant materials [15]. The two Genestas contain a low quantity of
polyphenols but an important yield, which led us to suppose others group of
antioxidant molecules.
DPPH is the most common antioxidant test which valorizes the power of the
extract; the results are expressed in Figure 1:

The Human Red Blood Cell (HRBC) membrane stabilization method
To prepare the HRBC suspension, fresh completely human blood (10 mL)
was collected and transferred into the centrifuge tubes. These lasts were
centrifuged at 3000 rpm for 15 minutes thrice and washed with equal
volume of normal saline each time. The volume of blood was measured and
reconstituted as 10% v/v suspension with normal saline.
The mixtures contain 1 mL phosphate buffer (pH 7.4, 0.15 M), 2 mL hypo
saline (0.36%), 0.5 mL HRBC suspension (10% v/v) and 0.5 mL of plant
extracts or standard drug (diclofenac sodium) at various concentrations (10,
50, 100, 250, 500 μg/mL). The control was distilled water instead of hypo
saline to produce 100% hemolysis.
The mixtures were incubated at 37°C for 30 minutes and centrifuged at 2500
rpm for 5 minutes.
The absorbance of hemoglobin content in the suspensions was estimated at
560 nm. The percentage of hemolysis of HRBC membrane can be calculated
as follows:
Hemolysis (%)=(Optical density of Test sample/Optical density of Control)
×100
However, the percentage of HRBC membrane stabilization can be calculated
as follows;
Protection (%)=100–[(Optical density of Test sample/Optical density of
Control) × 100] [13].

Statistical analysis
Results were expressed as mean ± standard deviation. Data were statistically
analyzed using one-way ANOVA, Newman-Keuls Multiple Comparison
and two-way ANOVA to determine whether there were any significant with
the criterion of P values<0.05 between crud extracts of the two species and
standards, using Graph pad prism 8 Demo Software.

RESULTS AND DISCUSSION
The yield, the quantity of total polyphenols and the flavonoids content were
showed in Table 1:
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Figure 1) DPPH test of Genista ulicina and Genista ferox crude extracts.
The percentage of inhibitions were 74,67 ± 1,09% and 80,92 ± 1,02% for
Genista ferox and Genista ulicina respectively, estimated important in
comparison with BHT 87,96 ± 0,97% at the same concentration of 200 µg/
mL. The values of IC50 of the extracts and standard are demonstrated in
Table 2:
TABLE 2
IC50 of extracts and standards (DPPH test)
IC50 (µg/mL)
Genista ulicina

43.68 ± 6.41***

Genista ferox

69.50 ± 3.58***

BHT

6.29 ± 1.12

indicates same concentration

The DPPH assay has been largely used as a quick, reliable and reproducible
parameter to search the in vitro general antioxidant activity of pure compounds
as well as plant extracts [16]. The extracts reduce and discolor the DPPH•
radical due to their ability to yield hydrogen to the free radicals produced
during peroxidation [17] [18]. Genistas crude extracts show a moderate to
weak antioxidant power to reduce DPPH• molecules in comparison with
BHT due to the low quantities of polyphenols.
Interestingly, Meza et al. (2020) [19] showed the effect of phytohormone
stimulation on the total phenolic/flavonoids and the DPPH scavenging
capacity in vitro produced from seeds, improving higher antioxidant activity
and phenolic/flavonoid contents than other parts of the plant. This may
explain the poor quantities and antioxidant weakness of the crudes extract
of Genista ulicina and Genista ferox.
In the reducing power assay, the antioxidant compounds convert the
oxidation form of iron (Fe+3) in ferric chloride to ferrous (Fe+2). The results
are showed in Figure 2:
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CONCLUSION
The current study clearly indicates that the crude extracts of Genista ulicina
and Genista ferox significantly affected by the exact vegetal organ of the areal
part (polyphenols content and antioxidant activity) Genista ulicina indicate
the best result Genista ferox in comparison with. However, Genista ferox
demonstrate a powerful anti-inflammatory effect by protecting erythrocyte
from haemolysis only at a small concentration. More In vivo biologicals
activities are needed.
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