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ABSTRACT:Good oral hygiene is essential for 

overall good health.  Many traditional chemical 

products used in oral care will lead to many side 

effects, including antimicrobial resistance, mucosal 

irritation, and environmental concerns.  The use of 

herbal alternatives as an effective long-term 

treatment is an excellent choice because they are 

high in biocompatibility and contain a rich 

pharmacological profile.  This article explores the 

benefits of Ocimum sanctum (Tulsi) and Syzygium 

aromaticum (Clove) working together as an 

unmatched pair of herbs when used together in 

products within the field of oral hygiene. Ocimum 

sanctum is known for its high antimicrobial, anti-

inflammatory, and antioxidant components of 

eugenol, Ursolic acid, and Rosmarinic acid. 

Ocimum sanctum contains phenolic compounds 

such as eugenol and β-caryophyllene, which 

provide analgesic and antiseptic qualities that 

effectively combat many oral pathogens (e.g., 

candida albicans and streptococcus mutans).  By 

combine the two phytochemicals together, you get 

an increased efficacy in combatting halitosis, 

reducing gingival inflammation and reducing 

dental plaque while promoting healing of oral 

tissues.  The growing trend of green dentistry has 

encouraged research on clinical laboratory 

evidence to support the use of mouth washes, gels, 

and herbal toothpastes, with therapeutic properties 

to be used as adjuncts in the treatment of oral 

infections. As a result, the Ocimum sanctum–

Syzygium aromaticum combination offers a safe, 

environmentally responsible, and therapeutic 

substitute for traditional oral hygiene products. 

Keywords: Dental hygiene, Antimicrobial 

resistance, Mucosal irritation, Herbal substitutes, 

Halitosis, Gingival inflammation 

 

I. INTRODUCTION: 
Many of the medications currently in use 

originate from plants, which are one of the major 

sources of medicine. The medicinal applications of 

plants are secure, cost-effective and efficient due of 

their accessibility. It has been proven that herbal 

treatments are a significant source of new 

pharmacological substances used to treat serious 

ailments. Therapeutic effects have been established 

for a variety of plant species, comprising saponins, 

flavonoids, glycosides, steroids, tannins, terpenes, 

alkaloids, and others [1-2].  

Herbs like oregano, mint, thyme, 

clove, and cinnamon have been traditionally used 

as preserving foods and medicinal plants for 

thousands of years due to their antibacterial and 

antioxidant characteristics. The antibacterial, 

antifungal, antiviral, and anticarcinogenic qualities 

of spice plants are now confirmed by numerous 

reports. Among the several spices, clove has 

garnered the most attention because of its strong 

antibacterial and antioxidant properties [3]. Due to 

their high eugenol content, which can be extracted 

by distillation to produce the essential oil, 

Syzygium aromaticum have a strong pungent 

smell. When consumed orally for medicinal 

purposes, clove buds are thought to be harmless. 

For more than two millennia, people have utilized 

cloves for therapeutic purposes [4]. A single drop 

of clove oil has 400 times more antioxidant 

properties than blueberries or wolf berries. For 

many centuries, clove has been recognized as a 

healthy herbal remedy for many diseases; besides 

its culinary applications, cloving also has a number 

of medicinal, recreational and therapeutic uses 

[5].  The Lamiaceae, the mint or balzamo plant 

family, has several different varieties of the 

Ocimum species which are important for their 

demonstrated potential for medicinal use. The two 

main species of Ocimum sanctum are black (or 

Krishna Tulsi) and Green (or Rama Tulsi), both of 

which have comparable chemical compositions 

[6].  Tulsi is a Sanskrit term that translates to "the 

only one."  Many cultures, including the Greek, 
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Roman, Unani, Ayurvedic and Siddha civilizations, 

have documented the medicinal properties of 

Ocimum sanctum [7].  Various names have been 

given to Ocimum sanctum, including Gramya 

(garden grown) and Vanya (wild).  The 

Ocimum genus is comprised of approximately 50-

150 tropical Asian plant and bush species [8].A 

wide variety of ailments can be treated using plants 

such as this one. Common ailments that these 

plants can treat include colds, cough, malaria, 

dengue fever, bronchitis, asthma, sore throats, flu, 

heart problems, diseases of the eye, infections of 

the mouth, insect bites, stress, kidney stones, etc. 

There are those who ascribe the properties of these 

plants as having antioxidant, antibacterial, 

stimulating the appetite, and enhancing the immune 

system, to be responsible for their healing 

capabilities [9]. Syzygium aromaticum buds 

contain many bioactive compounds and have been 

shown to have strong antioxidant, antimicrobial, 

anticancer and antidiabetic activity [10]. They also 

possess phytochemicals such as quercetin, 

kaempferol, hydroxiphenyl propene, 

hydroxicinnamic acids, ferulic acid, caffeic acid, 

ellagic acid, salicylic acid, eugenol, eugenyl 

acetate, and β-caryophyllene. As for the very 

aromatic herb Ocimum sanctum, it is packed with 

many compounds including oleanolic acid, β-

elemene, rosmarinic acid, carvacrol, eugenol, β-

caryophyllene, and linalool, as well as germacrene 

D and ursolic acid [11]. These active ingredients 

have antibacterial, antioxidant, immunomodulatory, 

hepatoprotective, cardioprotective, and digestion 

stimulating properties [12]. 

 

II. MORPHOLOGY: 
Syzygium aromaticum 

The upper crow or cap of the Syzygium 

aromaticum is called Hpanthium. The lower 

portion is 4–2 mm thick and 10–13 mm long. Four 

thick, low, cylindrical, spreading stems with 

pointed, about 3 mm sepals are present. The corolla 

is dome-shaped and around 5 to 5.5 mm long. Four 

bowl-shaped petals. It has a dark brown color, a 

faintly fragrant smell, and a strong flavor. The 

upper portion displays bilocular ovaries and oil 

glands and is composed of the calyx, corolla, 

stamen, and style. Corollaries are yellow, dome-

shaped flowers with membrane petals that are 

imbricated. It is a straight-trunked, medium-sized 

conical myrtle tree. It can grow to a height of ten or 

twelve meters. branches that are quite straight and 

have a grayish appearance. The leaves are glabrous, 

tall, oblong, and elliptical, with many oil glands on 

the underside. 

 
Fig 1. Pictorial Interpretation of Syzygium 

aromaticum 

 

Ocimum sanctum 

It is an upright, branching, broken shrub 

that ranges in height from 30 to 60 cm, when fully 

grown. Its leaves have dentate margins, are simple, 

fragrant, branching, opposite, obtuse, and elliptical. 

They can reach a length of 5 cm. The flowers are 

purple, lengthy racemes arranged in tight whorls. 

Fruits are tiny, and seeds are radish yellow [13-14]. 

 
Fig 2. Pictorial Interpretation of Ocimum 

sanctum 

 

III. TAXONOMY: 
Table 1: Taxonomy of Syzygium aromaticum 

Class Magnoliopsida 

Order Myrtales 

Super Division Spermatophyta 

Division Magnoliphyta 

Subclass Rosidae 

Sub Kingdom Tracheobionta 

Family Myrtaceae 

Kingdom Plantae 

Genus Syzgium 

Species aromaticum 
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Table 2: Taxonomy of Ocimum sanctum 

Kingdom Plantae 

Division Magnoliphyta 

Class Magnoliopsida 

Order Lamiales 

Family Labiatae 

Genus Ocimum 

Species sanctum 

 

Geographical Distribution: 

Syzygium aromaticum originated on and 

near Indonesia's Maluku Islands, but because to its 

historical significance in international trade, it is 

now grown in many tropical regions, including 

Zanzibar, Madagascar,Indonesia, Sri Lanka, and 

portions of the Caribbean. 

In the tropical regions of Southeast Asia,Ocimum 

sanctum is commonly grown. It is indigenous to the 

western Pacific, Australia, and tropical and 

subtropical parts of Asia. This plant has become 

indigenous in many tropical locations of the 

Americas after escaping cultivation. 

 

IV. PHYTOCHEMISTRY: 
Syzygium aromaticum 

82 to 88 percent of it is eugenol, with a 

tiny amount of eugenyl acetate and other trace 

elements. Stem oils come from the twigs of 

Eugenia caryophyllus. Ninety to ninety-five percent 

of it is eugenol, with trace levels of other 

substances. One component that greatly enhances 

the flavor of cloves is eugenol [15]. Eugenol, which 

ranges from 9381.70 to 14650.00 mg per 100 g of 

fresh plant material, is the main bioactive 

component of cloves. Amongst the phenolic acids, 

gallic acid has the highest concentration (783.50 

mg/100 g fresh weight) [16]. Chemical constituents 

of the essential oil extracted from clove buds 

(Syzygium aromaticum). Table 3 illustrates that 19 

compounds, or almost 99.95% of the clove 

essential oil, were identified [17-19].

 

Table 3. Phytoconstituents present in Syzygium aromaticum

Sl 

No. 

Extract Phytochemicals Chemical Structure Pharmacological 

Activity 

1 

Fixed Oil 

(Seeds) 

Linoleic acid 

 

Anti-inflammatory 

Antimicrobial 

Wound healing 

2 Linolenic acid 

 

Anti-inflammatory 

Antioxidant 

3 Oleic acid 

 

Anti-inflammatory 

Cardioprotective 

4 Palmitic acid 

 

Anti-inflammatory 

Anticancer 

5 Stearic acid 

 

Anti-inflammatory 

Neuroprotective 
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6 

Essential Oil 

(Leaves) 

6, 7, 27 

Aromadendrene 

oxide 

 

Antioxidant 

Anti-inflammatory 

Antimicrobial 

7 Benzaldehyde 

 

Antimicrobial 

Anticancer 

Antifungal 

Antioxidant 

8 Borneol 

 

Analgesic 

Anti-inflammatory 

Neuroprotective 

agent 

Antioxidant 

9 Bornyl acetate 

 

Anti-inflammatory 

Antioxidant 

Neuroprotective 

10 Eugenol 

 

Antimicrobial 

Antioxidant 

Anti-inflammatory 

General Anesthetic 

11 Heptanol 

 

Cardioprotective 

13 Ocimene 

 

Antifungal 

Antibacterial 

Anticonvulsant 

Anti-inflammatory 

14 

Alcoholic 

Extract 

(Leaves/Area

l Parts) 

Vallinin 

 

Antioxidant 

Anti-inflammatory 

Antibacterial 

Neuroprotective 
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Ocimum sanctum 

Pharmacological research indicates that 

Ocimum sanctumis the main source of phenolic 

molecules such as flavonoids, 

hidroxiphenylpropens, hidroxibenzoic 

acids, hidroxicinamic acids, and eugenol 

(C10H12O2), which is the main bioactive molecule, 

as well as gallic acid metabolites like hidrolizable 

tannins, which are abundant in the fresh plant 

(Table 4) [20-23]. 

 

 

 

 

 

15 Urosolic acid 

 

Anti-inflammatory 

Antioxidant 

Neuroprotective 

Anti cancer 

Antiviral 

Antidiabetic 

16 Vanillic acid 

 

Antioxidant 

Anti-inflammatory 

Cardioprotective 

Antimicrobial 

17 Orientin 

 

Antioxidant 

Neuroprotective 

Anti-inflammatory 

Anticancer 

18 Rosmarinic 

Acid 

 

Antioxidant 

Anti-inflammatory 

Anticancer 

Neuroprotective 

Cardioprotective 

19 Carvacrol 

 

Antimicrobial 

Antioxidant 

Anti-inflammatory 



 

  

International Journal of Pharmaceutical Research and Applications 

Volume 10, Issue 6 Nov - Dec 2025, pp: 1374-1382 www.ijprajournal.com ISSN: 2456-4494 

                                       

 

 

 

DOI: 10.35629/4494-100613741382    Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 1379 

Table 4. Phytoconstituents present in Ocimum sanctum 

Sl No. Phytochemicals Chemical Structure Pharmacological 

Activity 

1 Eugenol 

 

Antioxidant 

Anti-inflammatory 

Analgesic 

Local anesthetic 

Antimicrobial agent 

2 Quercetin 

 

Antioxidant 

Anti-inflammatory 

Anticancer  

3 Gallic Acid 

 

Antioxidant 

Anti-inflammatory 

Wound Healing 

4 Kaempferol 

 

Antioxidant 

Anti-inflammatory 

5 Crategolic Acid 

 

Antitumor 

Anti-inflammatory 

Antioxidant 

Neuroprotective 

Cardioprotective 

Antidiabetic 

Antiviral effects 
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6 β-Caryophyllene 

 

Antioxidant 

Neuroprotective 

Anti-inflammatory 

Antidiabetic 

7 Oleanolic Acid 

 

Hepatoprotective 

Antioxidant 

Anti-inflammatory 

Anticancer 

Neuroprotective 

8 Stigmasterol 

 

Anticancer 

Anti-inflammatory 

Antioxidant 

Antidiabetic effects 

9 Eugenitin 

 

Anticancer 

Antifungal 

Antioxidant 

Anti-inflammatory 

10 Bicornin 

 

Anti-inflammatory 

Antiviral 

 

PHARMACOLOGICAL ACTIONS IN ORAL 

CARE: 

Syzygium aromaticum and Ocimum 

sanctum work together in oral care by focusing on 

important oxidative, inflammatory, and pathogenic 

processes in the oral cavity. In addition to having 

anti-inflammatory, antioxidant, analgesic, and 

ulcer-healing qualities that help lessen gingival 

inflammation, oxidative tissue damage, and 

mucosal ulceration, Ocimum sanctum contains 

phenolic and flavonoid constituents that show 

broad-spectrum antibacterial activity against 

periodontal and cariogenic pathogens. In addition 

to having strong local analgesic, anti-inflammatory, 

mild anesthetic, and antioxidant properties that 

reduce dental and gingival pain and regulate 

inflammatory responses, Syzygium aromaticum, 

which is rich in eugenol and related 

phenylpropanoids, has strong bactericidal effects 

against a variety of oral microorganisms linked to 

plaque, gingivitis, and oral infections [24-27]. 
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V. FUTURE PROSPECTIVES: 
Ocimum sanctum's antimicrobial, 

immunomodulatory, and ulcer-healing properties 

complement Syzygium aromaticum's eugenol-

mediated membrane-disrupting and biofilm-

inhibiting effects when combined in formulations 

like herbal mouthwashes or gels. Ocimum 

sanctum- Syzygium aromaticum formulations are 

well-positioned for development into next-

generation mouthwashes, toothpastes, gels, and 

sprays that can rival or supplement conventional 

agents like chlorhexidine in light of the growing 

demand for natural and herbal oral products in 

India and around the world. This is especially true 

given that clinical trials have already shown that 

clove preparations effectively reduce oral 

infections and Ocimum sanctum-based rinses are 

approaching chlorhexidine efficacy. 

 

VI. CONCLUSION: 
With their complementary antimicrobial, 

anti-inflammatory, and antioxidant actions against 

important oral pathogens and host-mediated tissue 

damage, Ocimum sanctum and Syzygium 

aromaticum together represent promising 

phytotherapeutic agents capable of transforming 

preventive and adjunctive strategies in oral 

hygiene. There is evidence to support the 

development of Ocimum sanctum and Syzygium 

aromaticumextracts into standardized mouthwashes 

and dentifrices, as well as targeted formulations 

that can reduce or replace the use of synthetic 

chemotherapeutics that cause staining, taste 

alteration and mucosal irritation, due to the 

effectiveness of both healthy herbs on caries-

causing and periodontal disease-causing 

microorganisms when used alone or in 

combination. Additionally, there is a significant 

public interest in natural products, so these herbal 

extracts have a good chance of being accepted by 

the regulatory authorities and rationally included in 

an evidence-based approach to dental care. Future 

research on Ocimum sanctum and Syzygium 

aromaticum will need to focus on the results of 

well-designed clinical trials for these plants, 

understanding how they affect the body's response 

to treatment over time and how to establish 

appropriate quality control processes. 
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