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Introduction 

Foeniculum vulgare Mill, commonly known as fennel, is an aromatic, upright herb that is 

perennial rather than annual. It belongs to the family Umbelliferae, now referred to as Apiaceae. The 

name Foeniculum vulgare was first validly published by Philip Miller in accordance with international 

guidelines established at Cambridge. Since its publication in the eighth edition of his Garden 

Dictionary in 1768, fennel has been recognized by this scientific name (Badgujar et al., 2014). 

Foeniculum is a cross-pollinated plant with a somatic chromosome count of 2n = 22 (Malhotra, 2003). 

In India, Foeniculum vulgare is grown in several regions, including Assam, Punjab, Maharashtra, and 

Gujarat. Additionally, it is cultivated in Europe, various parts of Asia, temperate areas of Africa, and 

South America (WHO., 2001). 

Fennel 

Fennel seeds have a sweet, aromatic taste that resembles anise. The vegetable variety of fennel, 

Foeniculum vulgare subsp. vulgare var. azoricum, is often mistaken for true anise (Pimpinella anisum) 

because of their similar flavors (The Herb Society of America. (2005)). Fennel, commonly recognized 

as an aromatic plant native to the Mediterranean coast, has spread across many parts of the world and 

has been traditionally used for both medicinal and culinary purposes (Rafieian F et al., 2024). Fennel 

contains a phytochemical component that has been shown to offer medicinal properties, making it 

useful as a phytopharmaceutical ingredient (Ningsih et al, 2021). The oil content found in sweet fennel 

was 12.22%, while in bitter fennel it was 14.41% (Coşge, B et al., 2008). The essential oil extracted 
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from fennel seeds through hydro-distillation was analyzed using gas chromatography-mass 

spectrometry (GC–MS), leading to the identification of 28 different components. The primary 

constituents were found to be trans-anethole (68.53%) and estragole (10.42%) (Diao et al., 2014). 

 

 

                                                               Fig: Fennel seeds and the plant 

Fennel Species  

                   SPECIES         OTHER NAMES 

Foeniculum vulgare subsp. vulgare Rubrum (bronze fennel) 

Foeniculum vulgare subsp. vulgare var. 

azoricum 

(Florence fennel, bulb fennel, finocchio, anise) 

Foeniculum vulgare subsp. vulgare var. 

dulce 

sweet fennel, Roman fennel 

Foeniculum vulgare subsp. piperitum wild pepper fennel 

Foeniculum vulgare subsp. vulgare fennel, sweet fennel, wild fennel 

 Source: The Herb Society of America. (2005)     

Nutrient content in the fennel 

Calories (27 grams), Fat (0 grams), Cholesterol (0 milligrams), Sodium (45 milligrams) 

Carbohydrates (6 grams), Fiber (3 grams), Protein (1 gram) (Sheikh, Z. 2024, April 16). 

Beneficial Activities 

Antioxidant Activity 

The essential oils from two fennel cultivars, azoricum and dulce, exhibited significantly greater 

antioxidant activity compared to the essential oil from the vulgare cultivar. The two oils were alike in 

their content of trans-anethole. Since all three oils had comparable levels of other major compounds, 

apart from trans-anethole and estragole, it implies that the antioxidant activity is primarily linked to 

the concentration of trans-anethole (Shahat et al., 2011). The herb fennel (F. vulgare) is a promising 
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natural source of antioxidants. Two notable phenolic compounds identified in fennel are 3,4-

dihydroxy-phenethyl alcohol-6-O-caffeoyl-β-D-glucopyranoside (compound A) and 3',8'-

binaringenin (compound B) (Ghanem M T et al., 2012). 

Anti Carcinogenic Activity 

  Anetholes found in fennel, anise, and camphor are among various dietary components that 

could potentially be used for cancer prevention and treatment (Anand et al., 2008). Fennel seed 

methanolic extract (FSME) may exhibit significant anticancer effects against the MCF7 breast cancer 

cell line and the HepG2 liver cancer cell line (Mohamad et al., 2011). 

Anti-Bacterial Activity 

The crude extract of F. vulgare has demonstrated significant antimicrobial effects against both 

clinical and standard strains of microorganisms, particularly S. saprophyticus and E. coli, which are 

known as primary pathogens responsible for numerous infections. This suggests that the extract, rich 

in monoterpenes, holds substantial antimicrobial potential (Zellagui A et al., 2011). 

Anti Diabetic Activity 

Fennel extracts and their active components might offer remarkable prospects for preventive 

treatment of diabetic complications (Salami M et al., 2016). 

Anti Inflammatory Activity 

Fennel seed extract may play a promising role in treating inflammatory bowel disease (IBD) 

due to its protective effects on barrier function and its influence on inflammatory proteins (Das et al., 

2022). 

Applications    

Nanoencapsulation  

 Due to their volatility, hydrophobic nature, limited stability, and minimal toxicity pose 

challenges for direct application in pharmaceutical fields, nanoencapsulation offers a solution by 

enhancing both bioavailability and bio-accessibility (Granata et al., 2022).  

Tissue Culture  

Fennel cultivation remains relatively limited, despite its high demand for industrial 

applications, which highlights the need for increased production. Traditionally, fennel is propagated 

using seeds (Jadid et al., 2023). However, this method has notable drawbacks, including low seed 

viability and genetic inconsistency in plant quality (Mor et al., 2009). As an alternative, plant tissue 

culture presents an effective solution for fennel propagation, enabling faster and more efficient 

production (Dwivedi et al., 2020). 
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Conclusion 

In conclusion, fennel (Foeniculum vulgare) is a highly valued herb with diverse applications 

in both culinary and medicinal fields. Despite challenges in traditional propagation methods, tissue 

culture techniques offer an efficient alternative for increased production. The herb's rich phytochemical 

profile, including essential oils and phenolic compounds, contributes to its antioxidant, anti-

inflammatory, antibacterial, and anticancer properties. 
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