Agadid) Al jRagal) 4y 500 jad) 4y ggeanl)
el aadl g ) adei) 513

University of Ferhat Abbas — Setif 1 — 1 b Gube cila b daals

~aculty of Natural and Life Sciences 3Ll g daghal) 2 gle 48

DERARTEMENT OF BIOCHEMISTRY
NO. oo /SNV/2025
Master’s thesis

Presented by
DOUS Djihad, HAMMOUD Nesrine and HOSNA Malak
For the fulfillment of the requirements for the degree of

Master
Field: Biological Sciences

Special field: Applied Biochemistry
TOPIC

Evaluation of the antioxidant potential and acute

toxicity of Stipa tenacissima L.

Presented in 22/06/2025

JURY:

Chair: BOUSSOUALIM Naouel Pr UFA Setif 1
Supervisor: TADRENT Wafa MCB UFA Setif 1
Examiner: KRACHE Imene MCB UFA Setif 1

Laboratory of Phytotherapy Applied to Chronic Diseases
2024-2025




Acknowledgements and appreciation

First and foremost, we would like to express our deepest gratitude to Allah Almighty, whose
endless mercy, guidance, and strength have carried uq throughout this journey. Without His
divine support, none of this would have been possible.

Our deepest appreciation goes to our supervisor, Ms. Tadrent Wafa, for her constant support,
patience, and guidance. Her expertise, advice, and encouragement were instrumental throughout

every stage of this thesis.

We are sincerely thankful to Professor Boussoualim Naouel, President of the Jury, for her
valuable time, insightful comments, and for honoring us with her presence during the defense of
this work.

We also wish to thank Ms. Krache Imane, Examiner, for her constructive remarks, careful

reading, and the time she dedicated to evaluating our work.

A special and heartfelt thanks goes to Dr. K. Hammoudi, a specialist in histopathological
anatomy at the CAC Laboratory in Setif. Her professionalism, scientific insight, and generosity

in supporting the histological part of this research were truly invaluable.

We would also like to thank the Central Analysis Laboratory of the Public Health Establishment
(EPSP) of El Eulma for making their facilities available and for the technical assistance provided

during the analytical phases of this study.

We would also like to thank all the teachers and professors of the Biochemistry Department,
whose dedication, knowledge, and commitment to education have shaped our academic journey

and inspired us throughout our studies.

Finally, we express our sincere appreciation to everyone who contributed, in one way or another,
to the success of this work. Your presence, encouragement, and support have made this

accomplishment meaningful.



Dedication

To the one who embraced me with his tenderness, supported me with patience, to the one who

was both a father and a friend and a steadfast support, to my dear father Kamel.

To the one who carried me in her heart before her hands, to the one who planted seeds of strength
inside me, watering them with her prayers and tears, to my beloved mother Samia , the source of

tenderness and harbor of safety... all my gratitude to you.

To my brothers Zakaria and Youcef and to my sisters Iman, Khadidja and Keltoum, you are the
pulse and shade of my heart, you are my pride and my treasure, words of thanks could never

repay you, and your love is etched deeply in my soul.

To my little nephews and nieces Taouba, Fatima and Abd el madjid, you are the flowers of my
life, the smile of my heart, and the peace of my soul, you were the light that dispelled the fatigue

of days, and your laughter was a hidden balm.

To my beloved cat Minousha, companion of my nights and solace in my solitude, your silence
spoke volumes, and your presence calmed the storms in my heart... thank you from the depths of

my heart.

To everyone who extended a helping hand or offered a silent prayer, to my friends who were an
unforgettable support Riheb, Nariman, Sofia and Yassemine, to everyone who believed in me

even with a single word... to all of you, I dedicate this work as an endless token of gratitude.

To my best friend Fadoua, The sister that life gifted me, the soul who shared my laughter, tears,
doubts, and dreams — thank you for being my unwavering support, for listening without
judgment, for standing by me through every storm. Your presence in my life has been a source of

light, warmth, and strength. This work carries a part of you in every word, thank you

To my companions on this academic journey, Djihad and Nesrine — you were far more than
research partners; you were a source of strength in moments of fatigue, and a guiding light when
the path grew dim. Through your dedication, patience, and collaborative spirit, we overcame
challenges and reached our goal. I offer you my deepest gratitude and sincere appreciation for

the invaluable support you provided.

From the little girl who grew with you, Malak.



D‘. n.

Al a3l Al i
— oA (Aaall o alih ) Ak Giyuds )

“And your Lord is going to give you, and you will be satisfied.” — Qur'an, Surah Ad-Duhaa
(93:5)18:42

To begin with, all praise and thanks are due to Allah, the Most Merciful, the Most Compassionate —

Without His infinite mercy and guidance, none of this would have been possible.

I dedicate this humble work...
To my beloved parents,

To my father Laid, whose strength, wisdom, and quiet sacrifices have been the foundation of my
perseverance, And to my mother Yamina, the beating heart of our home, whose unconditional love,
prayers, and tenderness have been my constant source of courage and comfort.

To my precious brothers — Zine-Eddine, Youcef and Amine,and my dear sisters Khaoula, Leila, and
Souhaila —your love, encouragement, and presence are treasures that have filled my life with courage

and comfort.

To my sweet little ones, Abu Bakar, Mohamed, and Maria,

Your innocence and smiles remind me of life’s purest joys.

To my cherished friends in study — Sofia, Riheb, Narimene, and Yassemine —
Thank you for sharing the late nights, the doubts, and the victories. I’'m grateful for every step we walked
together.
To Sonia, my best friend and soul sister —your unwavering support, sincerity, and presence in my life
have been a blessing beyond words. I’'m endlessly thankful for you.
To my thesis companions — Malak and Djihad — we lived this journey side by side, turning stress into

laughter and challenges into shared strength. I couldn’t have asked for better allies.

This work holds not just my name, but the reflection of your love, prayers, and sacrifices.

From the depths of my heart: thank you.

Yours, Nesrine



DEDICATION
"t il | isf Cpills ki Tslate Gl a1 gy
"Allah will raise those who have believed among you and those who were given knowledge by degrees."

(Surah Al-Mujadila, 58:11)

All praise and gratitude belong to Allah, the Most High, who honored me with the pursuit of
knowledge and surrounded me with His endless mercy. By His will alone, this work has come to
fruition.

To my beloved father, my first teacher and lifelong inspiration. Your wisdom guided me, your
prayers protected me, and your love sustained me. May Allah elevate your ranks in Jannah as
you’ve always lifted me up with your strength, wisdom, and unwavering support in this life

To my precious mother, whose silent duas were my armor and whose tender care was my
sanctuary. This work carries the fragrance of your sacrifices . May Allah raise your status in
Paradise just as your love, care, and endless sacrifices have raised me in this world.

To my dear brother and sisters walking through life beside you turned every hardship into
something bearable. Your constant encouragement, laughter, and quiet strength became the
rhythm that kept me moving forward

To the roots and branches of my family tree ,your unwavering support became the foundation of
my perseverance. Your belief in me was a constant source of strength and light. May Allah bless
you all and elevate your ranks in both worlds

To every soul who contributed through meaningful guidance or simple kindness, through tangible
help or silent support this achievement carries traces of your generosity. It is stitched with the
quiet power of your presence, and | carry that with deep gratitude

To my dearest friends your joy in my highs and comfort in my lows made this journey softer,
warmer, and unforgettable. You made the hard days easier just by being there

To my valued colleagues and research partners walking this journey alongside your sharp minds
and generous spirits brought depth and clarity to every step. This work is a reflection of our shared
efforts, and I’'m truly grateful for each one of you

"Bl Al Jas O3 Gdlly e 5 Gle cuall ) diass &) & i 50 G

"My Lord, enable me to be grateful for Your favor which You have bestowed upon me and upon my
parents and to do righteous work of which You approve."

(Surah Al-Ahqaf, 46:15)

With profound humility and eternal gratitude , Djdad



List of Abbreviations

ALT: Alanine Aminotransferase

AQ: Aqueous

AST: Aspartate Aminotransferase

ATP: Adenosine triphosohate

BHT: Butylated hydroxytoluene

CREA: Creatinine

D1: Dose 1 of extract

D2: Dose 2 of extract

DPPH: 2,2-diphenyl-1-picrylhydrazyl
EC50: Effective concentration at 50%
EDTA: Ethylene Diamine Tetra-Acetic acid
EQ: Quercetin equivalent

EtOH: Ethanol

FRAP: Ferric Reducing Antioxidant Power
GAE: Gallic acid equivalent

GPx: Glutathione Peroxidase

IC50: Inhibitory Concentration 50

LD50: Lethal Dose 50

LYMPH: Lymphocytes

OECD: Organisation for Economic Co-operation and Development

PAL/ALP: Alkaline Phosphatase



PLT: Platelets

RBC: Red Blood Cells

RNS: Reactive Nitrogen Species

ROS: Reactive Oxygen Species

S. tenacissima L: Stipa tenacissima L
SD: Standard Deviation

SEM: Standard Error of the Mean

SOD: Superoxide Dismutase

TGO: Transaminase Glutamo-Oxaloacetique
TGP: Transaminase Glutamo-Pyruvique)
TPC: Total Phenolic Content

TRIG: Triglyceride

WBC: White Blood Cells



List of tables

Table 01: Extraction yield of Ethanol, Aqueous and Hydroalcoholic extracts of Stipa tenacissima
L e e 31

Table 02: Results of phytochemical screening tests of Stipa tenacissima L aerial parts........... 32

Table 03: Total polyphenol content of Ethanol, Aqueous and Hydroalcoholic extracts of S.
TBNACISSIMA L. ottt e 34

Table 04: Total flavonoid content of Ethanol, Aqueous and hydroalcoholic extracts of Stipa

tenacissima L. @erial Parts.........o.ooeiiiiii 35
Table 05: Clinical chart for observing mice behavior..................ocooiiiiiii i, 42

Table 06: Relative organ weights in female mice after 14 days of treatment with AQ extract of

the aerial part of S. teNaCISSIMA L. ... ..o 45

Table 07: Variations in hematological parameters in female mice after a 14day treatment with

AQ extract of S. tenacissima L. aerial parts. ..o 46

Table 08: Variations in biochemical parameters in female mice after a 14day treatment with AQ

extract of S. tenacissima L. aerial parts of 5g/KQ........coooiiiiiii 48



List of figures

Figure 01: Stipa tenacissima L. plant in the Aures Mountains, Batna, Algeria ...................... 5

Figure 02: Morphology of Esparto grass (Maghchiche, 2017)..........ccooiiiiiiiiiiiiii 6

Figure 03: Geographic distribution of Stipa tenacissima L. in Algeria according to the IUCN
RO LISt (2022). ...ttt e 8

Figure 04: Enzymatic and Non-Enzymatic Antioxidants in the Regulation of Oxidative Stress

(EZema et @l., 2024).......enieei e e e s 11
Figure 05: Stipa tenacissima L. plant in the wild of Wad Al-Sarraf-Setif Algeria.................. 22
Figure 06: The different extraction methods ..............ccooiiiiiiiiiiii e, 24
Figure O7: Distribution Of MICE IN grOUPS..eeeeetietieeeeenrenteaseesessnsssssssessnsansessssnsansones 28
Figure 08: Oral administration of the extract..................ooooi i, 28
Figure 09: Gallic acid calibration curve. ... 33
Figure 10: Calibration curve of qUErCEetin............oouiuiiriitiit it 35

Figure 11: Inhibition percentage of BHT and EtOH, aqueous and hydroalcoholic extracts of
Stipatenacissima L. and BHT ... 38

Figure 12: The concentration of EtOH, aqueous and hydroalcoholic extracts of S. tenacissima L.
and BHT inhibited 50% of the DPPH radical ...............cooiiiiiiiiii e, 38

Figure 13: Reducing power of EtOH, Aqueous and Hydroalcoholic extracts of S. tenacissima L.
ANA BHT StANAAIG cuveuiniierniiiierniiiiernreiiernressecasessssasssssasessssnssssssassssssnssssssnssssssnss 39

Figure 14 : Comparison of the reducing power of EtOH, aqueous and hydroalcoholic extracts of

S NG S S M L. ottt e, 40

Figure 15: Changes in body weight of female mice treated with AQ extract, compared with the

control group (Temoin) DUFNG 14 days........ocvuiieiriniti e e eeeaes 43

Figure 16: Food consumption by female mice during 14 days of treatment. Compared with the

(o70] 01 (0] o {11 o R 44



uaidlall

Al salad) dpand) Al 0 ) ALAYL GauS saliad) pailiadlly o e sl oSl apdill dul ol sda Cangs
e s elalall auly Ulae 48 pra s ¢ il all (8 a5 Bl e 335 50 5 dika 5ie 435 4 5 <Stipa tenacissima L.
5.4 sl A Slall L3l 5l e gl 3 Apalall S (e o QD (1Y) claguall 5 Boanial) 20l L5 laniasl (ga a2 )
OB B (S paliiuaeg o Jal (aliiuae g ¢ dle paliiue ialall gl ¢ jall Clalifine &30 juiaas
DPPH (sl aladivly 50uSSU slaad)l oLl st oM AU by o dMally Ayl sidl)l LS el (5 sina
L Sl e Lall el gin 1 el 63 8 oY gudlly e A ged) 2 3all o =) sl il < elsl FRAP
(mg GAE/g 97.02) <Y sudly 1Y) ) Galiiuall G Cua eelld £l Gl il cansh a8y il silaall
(Mg/mL 0.062 = 1Cs0)DPPH JLial ye 5383 saliae 3,38 el ekl LS ((mg EQ/g 50.45) <l si 58l s
Ofie sana sllac] &8 i Al Al 5l dually L) clbaliiivl Bl 45 )3a (nm 700 e el jalaisl) FRAP
Liaall Ao jall culS s esldy s (gl Jansd o8 (358 55 2) ss el ik o Sl paldinall (e (e sa Ol G
LY o ) ) (b i ddladl de el de ) e Aidls ciledle el (K1 aS/ ile 5000 e ST LDsg
S e S a0 el pandl) L Jiiee (a8 Qlgdll s cAST 5 ALT
(b g€l e luall cclay 580l Jie Aladll 4 gl ClS el Slall gl s e gl sda 5,8 il
& el s Wl 150ae Stipa tenacissima L axis o st gl el 8 Gulad 1550 caali 5 el 51

A e Glhaliialy Ledleaind Lo yds daga aadle 3258 Chld dpapda Cilatia gl

de all alal) dendl 2SO aliadl) Lladll «.Stipa tenacissima L ¢ sleasS ghaall ‘;ASM Jaladl) A alidal) culalst
LD 50 dieall



Abstract

This study was conducted to evaluate the phytochemical composition, antioxidant potential,
and acute toxicity profile of Stipa tenacissima L., an endemic plant widely distributed in Algeria
and locally known as “Halfa”. Despite its various and significant traditional uses but limited
scientific research has explored for its crucial therapeutic effects.

Three extracts from the aerial part of Stipa tenacissima L. were prepared: aqueous extract
(decoction), ethanolic extract (maceration under reflux), and hydroalcoholic extract (cold
maceration). The total polyphenol and flavonoid contents were quantified, followed by the
evaluation of antioxidant activity using two methods: DPPH and FRAP.

Phytochemical screening revealed that the aerial part is rich in phenols, flavonoids,
terpenoids, tannins, quinones, and saponins. Quantitative analysis confirmed this, showing that
the aqueous extract contained the highest phenolic (97.02 mg GAE/g) and flavonoid content
(50.45 mg EQ/g), and demonstrated the strongest antioxidant activity (DPPH ICso = 0.062
mg/mL) and highest reducing power in FRAP assay.

For the toxicity study, two doses of the aqueous extract (2 and 5 g/kg) were orally
administered to groups of mice. No mortality was observed, so the lethal dose (LDso) was greater
than 5000 mg/kg, but slight signs of toxicity have appeared at the higher dose, including
increased hepatic enzyme levels (ALT and AST) and moderate hepatic inflammation on
histological examination, with no significant renal damage.

These results highlight the richness of this species in bioactive secondary metabolites such as
flavonoids, tannins, quinones, and terpenes, which play an important part in biological defense
processes.

In conclusion, Stipa tenacissima L. is a promising plant source for the production of natural
compounds with significant therapeutic potential, provided that strict safety controls are ensured

in its use.

Keywords: Phytochemical screening, Stipa tenacissima L., Antioxidant activity, Acute toxicity,
L Dso.



Résumeé

Cette étude a été menée afin d’évaluer la composition phytochimique, le potentiel antioxydant
ainsi que le profil de toxicité aigué de Stipa tenacissima L., qui est une endémique plante
largement répandue en Algérie et connue sous le nom « Halfa ». Malgré ses usages traditionnels
variés et importants, peu de recherches scientifique ont été exploré ses effets thérapeutiques
crucial.

Trois extraits de la partie aérienne de la plante Stipa tenacissima L ont été préparés : aqueux
(décoction), éthanolique (macération sous reflux), et hydroalcoolique (macération a froid). Le
dosage des polyphénols et flavonoides a été quantifié suivi par I’évaluation de I’activité
antioxydant par deux méthodes DPPH et FRAP.

Le criblage phytochimique a révélé que la plante est riche en phénols, flavonoides,
terpénoides, tanins, quinones et saponines. Ces résultats ont ¢été confirmés par I’analyse
quantitative, montrant que I’extrait aqueux contenait la plus forte teneur en polyphénols (97.02
mg GAE/g) et flavonoides (50.45 mg EQ/g), ainsi que la meilleure activité antioxydante (ICso
DPPH =0.062 mg/mL) et un pouvoir réducteur élevé dans le test FRAP.

Pour 1’étude toxicologique, deux doses ont été administrées par voie orales (2 et 5 g/kg) de
I’extrait aqueux a des groupes de souris. Aucune mortalité n’a été observée donc la dose Iétale
(DLso) était supérieure a 5000 mg/kg, mais legére signes de toxicité sont apparus a la dose élevée
. augmentation des enzymes hépatiques ALT et AST, et inflammation hépatique modérée a
I’examen histologique, sans atteinte rénale significative.

Ces résultats mettent en évidence la richesse de cette espéce en métabolites secondaires actifs
tels que les flavonoides, les tanins, les quinones et les terpenes, qui jouent un role clé dans les
mécanismes de défense biologigue.

En conclusion, Stipa tenacissima L. représente une source végetale prometteuse dans le
développement de produits naturels ont un intérét thérapeutique important seulement sous

réserve d’utilisation rigoureuse.

Mots-clés : Criblage phytochimique, Stipa tenacissima L., Activité antioxydant, Toxicité aigug,
DLso
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