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Abstract 

The aromatic plant known as clove (Syzygium aromaticum L. Myrtaceae) is cultivated extensively in tropical 

and subtropical regions and is high in antioxidants and volatile chemicals including eugenol, -caryophyllene, 

and -humulene. Due to its extensive use in the fragrance, cosmetic, health, and food industries, clove essential 

oil has drawn a lot of attention. The biological properties of clove essential oil include insecticidal, antibacterial, 

and anti-oxidant activity that are pertinent to human health. The effects of various extraction techniques on the 

concentration of the primary volatile compounds in clove essential oil and organic clove extracts are shown, 

including hydrodistillation, steam distillation, ultrasound-assisted extraction, microwave-assisted extraction, 

cold pressing, and supercritical fluid extraction. At least 50% of the chemical is eugenol, which is the main one. 

Eugenyl acetate, -caryophyllene, and -humulene make up the final 10–40%.  
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Introduction 

The European Pharmacopoeia defines an essential oil as an odoriferous substance, typically with a complex 

composition, produced by hydrodistillation, steam distillation, or a suitable mechanical technique from a 

botanically defined raw vegetable material [1]Due to their biological characteristics, such as their antibacterial, 

antifungal, and antioxidant activities, certain plant essential oils have also been researched [2] [3] [4] In the 

United State, these oils are categorised as usually regarded as safe food additives [5]. They have mostly been 

used as flavourings in soft drinks and confectionery, and more recently as preservatives, in foods. One of the 

hottest themes in the food functionalization branch is the introduction of essential oils into foods, naturally in 

cheese, to extend their shelf life and improve their functionality [6] [7] [8] . The recommended daily intake of 
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CEO for people has been set by the World Health Organization (WHO) Expert Committee on Food Additives 

as 2.5 mg/Kg body weight [9].The secondary metabolites of aromatic plants are combined in complicated ways 

to create essential oils (Eos) . In general, Eos are less dense than water, such as citronella oil, lime oil, or orange 

oil, but there are some heavier than water, such as allspice oil, cinnamon oil, clove oil, or garlic oil. Eos are 

liquid, soluble in organic solvents, and soluble in lipids; some of them are colourless, and others range from a 

light yellow to a reddish-orange. Only 10% of the 3000 Eos that are now recognised are reportedly employed 

commercially. Eos are known for their medicinal and aromatic qualities, as well as a number of biological 

activity (bactericidal, antiviral, and fungicidal). They are thought to be appropriate materials to replace chemical 

additives among their many other uses[10, 11]. 

Clove Essential Oil 

The Myrtaceae family, which includes the myrtle, eucalyptus, clove, and guava families, and more than 3000 

species and 130–150 genera, includes Syzygium aromaticum L. Madagascar, Sri Lanka, Indonesia, and China 

all grow the fragrant flower known as clove [12,13,14]. According to a number of reports, S. aromaticum L. 

contains between 15 and 20% weight of EO. CEO has a significant concentration of phenolic compounds that 

have pharmacological effects including antioxidant, insecticidal, antibacterial, and antifungal characteristics 

[15,12,13,14,16]. CEO is used in foods, medications, sanitary goods, cosmetics, and fragrances because it is 

generally regarded as safe (GRAS) by the FDA [17,14]. 

 

 

(a) Image of clove, (b) The chemical structure of compounds presents in the essential oil of the clove 
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Antimicrobial Properties of Clove Oil 

Antibacterial Activity  

Clove oil and other natural extracts have been shown to prevent the growth of certain bacteria, according to 

numerous research [18,19,20]. This property is now Attributable to the high concentrations of eugenol 

andPhenolic substances that cause protein to become inactiveReacts to change the permeability of the cell 

membraneThe phospholipid in the cell membrane, and consequentlyHinders the growth of plants [21]. A recent 

studyRevealed that Listeria monocytogenes’ growth rateStresses significantly decreased with 1% and 

2%Treatment with clove oil at 15°C and 5°C, respectively [22]. Additionally, four bacteria were subjected to a 

clove oil sensitivity test, and the zone of inhibition or halo that resulted from this observation demonstrated that 

The biggest zone of inhibition was found in Bacillus subtilis.By Staphylococcus aureus, S. indicum, and 

Eccherichia coli [23]. So that it could Based on the findings of earlier research, it was determined that Oil seems 

to work against both gramme positive and negative bacteria. And gram-negative bacteria. 

Antioxidant Properties of Clove Oil 

 clove oil’s main ingredient, eugenol, has antioxidant properties. These phenolic substances have significant 

Reducing agent, metal chelator, and other Oxygen quenchers for singlets. Its anti-oxidant capability Expected 

to be more effective than synthetic An anti-oxidant like BHT (butylated hydroxytoluene) Also BHA (Butylated 

hydroxyanisole)[24] 

Application of Clove Oil in Food Industry 

Its use as an antioxidant is found in bakery items where it slows down oxidation and reduces the amount of 

oxidation products that are produced. Contrasting with artificial antioxidants. At 0.2%, clove powder was 

followed by Mixed into an emulsion of raw chicken meat That it continued to have the lowest TBA value until 

the Compared to ginger and garlic towards the end of storage [25]. Paneer in LDPE packaging displayed a shelf. 

Whereas the clove-treated sample displayed a half-life of 5 days 10 day shelf life in LDPE at 7-9 °C [26]. 

Because paneer is so highly suggested for use,Limited shelf life; highly perishable. 

Uses 

Cloves are used in a variety of applications, from cooking to medical. An excellent culinary spice, clove can be 

used to soups, salads, herbal teas, tomatoes, onions, and other foods. Additionally, it is utilised to flavour meat 

items, sweets, chewing gum, pickles, cookies, chocolates, puddings, pastries, sandwiches, and spiced fruit. The 

essence of fragrances, soaps, toothpastes, and medications is added using volatile oil. In Indonesia, a unique 

cigarette known as “Kretek” is made by mixing tobacco and cloves in a 1:2 ratio. Clove has antibacterial 

properties and is used to fight microorganisms in a range of mouthwashes, dental creams, throat sprays, and 

tooth pastes. Additionally, it helps relieve aching gums. Mixture of zinc oxide and eugenol, a key bioactive 

component of clove[27] Due to the presence of flavonoids, clove oil has anti-inflammatory properties. 

Aromatherapy for rheumatism and arthritis uses pure clove oil. To treat skin disorders, a paste made of clove 

powder and honey is utilised. Bite and cut healing is accelerated by a paste made with water and clove powder. 

Numerous digestive issues, including as loose stools, gas, nausea, and dyspepsia, are treated with clove. 

Improved body defences and assistance in the fight against invasive germs are provided by clove oil. 

Additionally, it is used to treat athlete’s foot and onychomycosis. Clove essential oil can be inhaled to treat a 

number of respiratory disorders, including bronchitis, sinusitis, coughing, asthma, and colds. Cloves are used 

to treat skin and lung cancer and may have anticancer properties. Patients with diabetes benefit from clove 

because it manages[28] 

Conclusion  

According to the facts provided, it is possible to draw the conclusion that clove is a very intriguing plant with 

great potential as a food preservative and a rich source of antioxidant chemicals. It has been demonstrated that 
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biological processes point to the development of medications for use by both humans and animals and support 

the long-standing use of this plant 
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