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ملخص
ينتمي نبات الشمر (Foeniculum vulgare) إلى النباتات العشبية المعمرة التي تعود أصولها إلى منطقة حوض البحر الأبيض المتوسط، ويتميز بقدرته العالية على التكيف مع المناطق الجافة وشبه الجافة. في إطار جهودنا لتقييم القيمة العلاجية للنباتات العطرية، قمنا بإجراء دراسة كيميائية نباتية شملت تحليل المكونات الفعالة وتقييم الفعالية البيولوجية لعينتين من نبات الشمر تم جمعهما من منطقتي سطيف وجميلة في الجزائر.
تم استخلاص الزيوت الأساسية من الأجزاء الهوائية للنبات باستخدام تقنية التقطير المائي، ثم خضعت للتحليل الكروماتوغرافي الغازي المزود بمطياف الكتلة (GC/MS). تميز الزيت المستخلص بلونه الأصفر الفاتح ورائحته النفاذة، حيث سجلت نسبة الاستخلاص  0.16% لعينة سطيف و 0.22% لعينة جميلة.
كشف التحليل الكروماتوغرافي عن وجود  29مركبًا في كل عينة، مع ملاحظة تفوق مركب Limonene كأهم مكون رئيسي بنسبة  34.859% في عينة جميلة و 30.456% في عينة سطيف، يليه مركب Myrcene بنسبة  26.928(جميلة) و)18.885% سطيف(.
أظهرت اختبارات الفعالية المضادة للبكتيريا التي أجريت على8  سلالات بكتيرية أن الزيت العطري للشمر يتمتع بفعالية مثبطة ملحوظة ضد بكتيريا الإشريكية القولونية ATCC 8739 والعصوية الرقيقة، بينما أظهرت بكتيريا الزائفة الزنجارية  ATCC 9027 مقاومة نسبية. كما سجلت عينة جميلة أعلى فعالية مثبطة بنسبة تركيز مثبط نصفي (IC50) بلغت 1.65 ملجم/مل.

الكلمات المفتاحية:Foeniculum vulgare ، الأنشطة البيولوجية، الزيوت الأساسية، التقطير المائي، Limonene، النشاط المضاد للبكتيريا.

Abstract
Foeniculum vulgare (fennel), a herbaceous perennial plant native to the Mediterranean region, is well-adapted to the arid and semi-arid regions. As part of efforts to valorize aromatic plants, we conducted a phytochemical analysis and evaluated the biological activities of two Foeniculum vulgare populations from the Setif and Djemila regions.
Essential oils were extracted from the aerial parts via hydrodistillation and analyzed by GC/MS. The obtained oil, pale yellow in color with a characteristic aroma, exhibited a low but variable yield: 0.16% for the Setif population and 0.22% for the Djemila population.
Chromatographic analysis identified 29 compounds in each population. Limonene was the major constituent, accounting for 34.859% (Djemila) and 30.456% (Setif), followed by myrcene (26.928% in Djemila and 18.885% in Setif).
Antibacterial activity was assessed against 8 bacterial strains. The pure essential oil of Foeniculum vulgare demonstrated significant activity against Escherichia coli ATCC 8739 and Bacillus subtilis, whereas Pseudomonas aeruginosa ATCC 9027 exhibited higher resistance. The Djemila population displayed the strongest inhibitory activity, with an IC50 of 1.65 mg/mL.

Keywords: Foeniculum vulgare, Biological activities, Essential Oils, Hydrodistillation,  Limonen, Antibacterial activity.





INTRODUCTIOn
Introduction
Medicinal plants have been a corner stone of health care since ancient times, with various parts of plants traditionally employed for their therapeutic properties. This long-standing practice continues today, as natural remedies and herbal medicines offer a cost-effective and beneficial approach to treating diseases.
In the contemporary landscape, medicinal herbs are increasingly seen as a valuable alternative to conventional chemicall drugs. A key advantage lies in their significantly lower incidence of side effects compared to synthetic pharmaceuticals. Beyond this, the inherent antioxidant properties of many medicinal herbs can mitigate drug toxicity, while their natural active ingredients contribute to biological balance within the body and prevent drug accumulation. Consequently, medicinal plants hold significant  potential in the treatment of a wide array of ailments.
Globally, a vast number of flowering plants possess medicinal value. Out of an estimated 422,000 species, over 5,000 are utilized for medicinal purposes. A notable example of such a plant is fennel "Foeniculum vulgare Mill." (Kooti W et al., 2015).
The objective of this study is to investigate the phytochemical composition and biological activities of the essential oil derived from the aerial parts of Foeniculum vulgare.
This research is structured to three principal sections. The first section comprises a comprehensive literature review. This part delves into general information about essential oils, provides an overview of the Apiaceae family, focuses specifically on the species Foeniculum vulgare, and summarizes its previously reported biological activities.
[bookmark: _GoBack]The second section details the materials and methods employed in the study. It thoroughly describes the plant material used and the specific techniques for essential oil extraction. Furthermore, this section outlines the methodologies for evaluating biological activities, including antibacterial activity and in vitro antioxidant activity, assessed through DPPH, β-carotene, and ferrozine assays. The third and final section is dedicated to the presentation and discussion of the results. This part interprets all the findings obtained from the experiments, critically comparing them with existing data from the scientific literature. The work concludes with a general summary, highlighting the main outcomes and outlining future research perspectives stemming from this study.
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