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Abstract

Cynara scolymus is rich in phytochemicals and bioactive compounds, that have attracted
considerable scientific attention for their roles in disease prevention and health. In the present study,
the aqueous (Ag.E) and ethanolic (Et.E) extracts of Cynara scolymus are obtained. The total contents
of polyphenols and flavonoids were quantified using Folin-Ciocalteu and aluminum chloride (AICI3)
methods, respectively. Results showed that Et.E contains more polyphenols (27.82 + 1.0 ug GAE/mg
of dried extract) than Ag.E (13.28 + 0.83 ug GAE/mg of dried extract). Similarly, the Et.E yielded
higher flavonoid content (2.34 ug QE/mg of dried extract) than the Aqg.E (1.37 pg QE/mg of dried
extract). The antioxidant activity was evaluated, using the DPPH, H202 radical scavenging assays,
the reducing power assay, and the AAPH-induced hemolysis assays. Results showed that both Et.E
and Aq.E exerted a potent DPPHe scavenging effect. Indeed at 500 pg/mL, Et.E and Aq.E
demonstrated 91.48% and 67.53% of DPPHe scavenging effect. At 400 pg/mL, both Et.E and Ag.E
exerted a moderate scavenging effect against H202, with 56.50% and 30%, respectively. On other
hand, the Et.E demonstrated a significant high reducing capacity with an effective concentration
(EC50) = 154.11 £ 3.55 pg/mL compared to the Ag.E, which showed an EC50 = 423.52 + 1.02
pg/mL. Furthermore, both extracts exerteda protective effect against AAPH-induced erythrocyte
hemolysis. Indeed at 25 pg/mL, both Et.E and Aq.E protected erythrocyte hemolysis during all the
time of experience, with high HT50 value (approximately 180 minutes), compared to the control.
This protective effect was better than that obtained with ascorbic acid, used as standard. However at
the highest concentration (50 pg/mL), Et.E maintained its maximum protective effect, while the
activity of Ag.E decreases slightly. Despite this decrease the effect still significant. Taken to gather,
Cynara scolymus bracts exhibits a good antioxidant effects, which may be due to the presence
polyphenols and flavonoids. So, the globe artichoke by-products can be considered as promising

source for natural antioxidants and it can recommend their use as food supplements and preservative
agents.

Keywords: Antioxidant, by-products, Cynara scolymus, globe artichoke, flavonoids, oxidative stress,
polyphenols.



Résume
Cynara scolymus est riche en composés phytochimiques bioactifs, qui ont suscité un intérét

scientifique considérable pour leur role dans la prévention des maladies. Dans la présente étude, les
extraits aqueux (Ag.E) et éthanoliques (Et.E) de bractées de Cynara scolymus ont été obtenus. Les
teneurs totales en polyphénols et en flavonoides ont été déterminés par les méthodes de Folin-
Ciocalteu et chlorure d'aluminium (AICI3), respectivement. Les résultats ont montré que I'extrait Et.E
contient plus de polyphénols (27,82 + 1,0 ug EAG/mg d'extrait sec) que I'extrait Ag.E (13,28 £+ 0,83
ng EAG/mg d'extrait sec). De méme, I'extrait Et.E présente une teneur en flavonoides plus élevée
(2,34 pg EQ/mg d'extrait sec) que l'extrait Aq.E (1,37 ng EQ/mg d'extrait sec). D’autre part, I'activité
antioxydante a été évaluée par les tests de piégeage des radicaux DPPH et H,O,, le test du pouvoir
réducteur et le test d'hémolyse induite par 'AAPH. Les résultats ont montré que les extraits Et.E et
Aq.E exergent tous les deux un puissant effet de piégeage du DPPHe. En effet, a 500 ug/mL, Et.E et
Ag.E ont démontré un effet de piégeage de 91,48% et 67,53%, respectivement. A 400 pg/mL, Et.E
et Ag.E ont exercé un effet de piégeage modeéré contre le H,0O,, de 56,50% et 30%, respectivement.
Par ailleurs, l'extrait Et.E a démontré une capacité de réduction significativement élevée, avec une
concentration efficace (CE50) de 154,11 + 3,55 pg/mL, comparativement a I'extrait aqueux (Aqg.E)
dont la CE50 était de 423,52 + 1,02 pg/mL. De plus, les deux extraits ont exercé un effet protecteur
contre I'némolyse des érythrocytes induite par I'AAPH. En effet, a 25 ug/mL, Et.E et Ag.E ont tous
les deux protégé les érythrocytes de I'hémolyse pendant toute la durée de I'expérience, avec une valeur
HT50 élevée (environ 180 minutes), en comparison avec le témoin. Cet effet protecteur était supérieur
a celui obtenu avec I'acide ascorbique, utilisé comme référence. Cependant, a la concentration la plus
élevée (50 pug/mL), Et.E a conservé son effet protecteur maximal, tandis que l'activité de Ag.E a
legérement diminué. Malgré cette diminution, I'effet est resté significatif. En conclusion, les bractées
de Cynara scolymus présentent de bonnes propriétés antioxydantes, probablement dues a la présence
de polyphénols et de flavonoides. Ainsi, les sous-produits de l'artichaut peuvent étre considérés
comme une source prometteuse d'antioxydants naturels et leur utilisation comme compléments
alimentaires et agents de conservation.

Mots-clés : Antioxydant, sous-produits, Cynara scolymus, artichaut globe, flavonoides, stress

oxydatif, polyphénols.
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Introduction

Introduction

Oxidative stress is associated with a broad range of diseases and syndromes, such as aging,
heart diseases, diabetes, autoimmune diseases, cancer, neurological disorders, ...etc (Valko et al.,
2007).

To counteract these diseases, antioxidants serve as vital compounds that suppress or limit the
ROS effects in the human system. While the human body possesses a natural antioxidant defense
system that keeps ROS in check, external dietary intake is crucial, natural antioxidants, particularly
in fruits, vegetables, and other plant-based diets, play an important role in disease prevention (Sharifi-
Rad et al., 2021; Popovi¢-Djordjevi¢ et al., 2022).The use of agricultural waste generated by plants
or food processing in the production of high-added-value functional ingredients for use in the
nutraceutical and pharmaceutical industries has recently become a goal of sustainable technological
development (Maietta et al. 2018). Artichoke (Cynara scolymus) by-products have attracted
significant scientific attention. Indeed, different in vivo and in vitro studies indicate that they possess
various biological activities, which may be due to their chemical content (Lattanzio et al., 2009;
Salekzamani et al., 2019).

Cynara scolymus, in particular, is a good source of specific functional compounds including
dietary fibers, inulin, minerals, and active components, particularly phenolic compounds (Lattanzio
et al., 2009; Li et al., 2015; Ma et al., 2017; Salekzamani et al., 2019). The artichoke (Cynara
scolymus) canning industry produces large quantities of by-product material, comprising mainly leaf
(Ruiz-Cano et al. 2014), stems, and external parts of the flowers (bracts), which are not appropriate
for human consumption (about 80-85% of the total biomass of the plant), and they can be recycled
for the production of compounds of economic value.

Since Cynara scolymus by-products contain high levels of bioactive compounds, they could
be good sources of alternative antioxidants, as the synthetic antioxidants can be harmful and
carcinogenic.

This study aims to evaluate the antioxidant activity of Cynara scolymus bracts (wastes) in
order to improve the utilization of these wastes as a source of natural antioxidants.

So, the following aspects are studied:

- The first part is a phytochemical study based mainly on the extraction and quantification of
phenolic compounds in Cynara scolymus aqueous and ethanolic extracts.

- The second part is devoted to the evaluation of the antioxidant activity of Cynara scolymus.
aqueous and ethanolic extracts, using the following in vitro assays:

-DPPH radical scavenging activity.
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-Reducing power assay.
-Hydrogen peroxide (H20:) scavenging activity.
-Inhibition of APPH induced erythrocyte hemolysis.



