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Abstract- Dental infections are common oral health 

problems affecting people of all age groups. These 

infections are mainly caused by pathogenic 

microorganisms such as bacteria and fungi, leading to 

symptoms like tooth pain, gum inflammation, 

bleeding, bad breath, and oral discomfort. The 

excessive use of synthetic mouthwashes and antibiotics 

often results in side effects such as tooth staining, 

altered taste sensation, dryness of mouth, and 

microbial resistance. Therefore, there is a growing 

interest in herbal mouthwashes that are safe, 

economical, and effective. 

Clove (Syzygium aromaticum) is a well-known 

medicinal plant traditionally used in dentistry due to 

its analgesic, antibacterial, antifungal, and anti-

inflammatory properties. The major active constituent 

of clove is eugenol, which exhibits strong antimicrobial 

and pain-relieving effects. The present study was 

aimed to formulate and evaluate a herbal mouthwash 

using clove extract for the treatment of dental 

infections. The mouthwash was prepared using 

aqueous and ethanolic extracts of clove and evaluated 

for parameters such as pH, clarity, taste, stability, and 

antimicrobial activity. Antimicrobial activity was 

assessed against common oral pathogens like 

Streptococcus mutans, Staphylococcus aureus, and 

Candida albicans. The results indicated that the 

formulated herbal mouthwash showed good 

physicochemical properties and significant 

antimicrobial activity. The study concludes that clove-

based herbal mouthwash can be considered a safe and 

effective alternative to synthetic mouthwashes for 

dental infections. 
 

Keywords- Clove, Herbal mouthwash, Dental 

infections, Eugenol, Antimicrobial activity, Oral 

hygiene 

I.INTRODUCTION 

 

Dental infections are among the most common 

health problems affecting the global population. 

These infections mainly involve the teeth, gums, and 

surrounding oral tissues and are caused by 

pathogenic microorganisms present in the oral 

cavity [1]. Dental infections include conditions such 

as dental caries, gingivitis, periodontitis, oral 

candidiasis, and dental abscesses [2]. Common 

symptoms of dental infections include toothache, 

gum swelling, bleeding gums, bad breath, difficulty 

in chewing, and oral discomfort [3]. 

The oral cavity provides a favorable environment for 

the growth of microorganisms due to the presence of 

moisture, nutrients, and suitable temperature. 

Bacteria such as Streptococcus mutans, 

Staphylococcus aureus, and fungi like Candida 

albicans are commonly associated with dental 

infections [4]. These microorganisms form biofilms 

on tooth surfaces, leading to plaque formation and 

subsequent dental diseases. 

Synthetic mouthwashes containing chlorhexidine, 

alcohol, and fluoride are widely used for oral 

hygiene and treatment of dental infections. 

However, long-term use of these products may cause 

side effects such as tooth discoloration, altered taste 

sensation, burning sensation, dryness of mouth, and 

microbial resistance [5]. These limitations have 

increased the demand for herbal mouthwashes as 

safer alternatives. 

   
Figure 1: Structure of oral cavity and common dental infections 
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Herbal medicines have been used since ancient 

times for the treatment of oral diseases. Herbal 

mouthwashes are gaining popularity because they 

are natural, economical, and have minimal side 

effects [6]. Medicinal plants contain bioactive 

compounds that exhibit antimicrobial, anti-

inflammatory, antioxidant, and analgesic properties. 

Clove (Syzygium aromaticum) is an aromatic dried 

flower bud belonging to the family Myrtaceae. It is 

widely used in traditional medicine and dentistry 

due to its strong medicinal properties [7]. Clove 

contains several bioactive compounds, among which 

eugenol is the major active constituent responsible 

for its antimicrobial, analgesic, and anti-

inflammatory effects [8]. Clove oil is commonly 

used in dental practice for temporary pain relief and 

treatment of toothache. 

   
Figure 2: Clove (Syzygium aromaticum) dried buds and plant 

 

Eugenol exhibits strong antibacterial activity against 

oral pathogens and helps in reducing dental plaque 

and inflammation [9]. Therefore, clove can be 

considered an ideal herbal ingredient for the 

formulation of mouthwash intended for dental 

infections. 

AIM OF THE STUDY 

To formulate and evaluate a herbal mouthwash using 

clove extract for the treatment of dental infections. 

OBJECTIVES OF THE STUDY 

1. To collect and authenticate clove buds. 

2. To prepare aqueous and ethanolic extracts of 

clove. 

3. To formulate a herbal mouthwash using clove 

extract. 

4. To evaluate the mouthwash for 

physicochemical parameters. 

5. To study the antimicrobial activity against oral 

pathogens. 

6. To assess the stability of the formulated 

mouthwash. 

II.REVIEW OF LITERATURE 

The literature review provides an overview of 

previous scientific studies related to clove, its active 

constituent eugenol, and their applications in dental 

and oral health. Several researchers have reported 

the antimicrobial, analgesic, anti-inflammatory, and 

antioxidant properties of clove, which make it a 

valuable medicinal plant for dental infections. 

Clove has been widely used in traditional dentistry 

for the treatment of toothache, gum infections, and 

oral inflammation. Chaieb et al. reported that clove 

essential oil possesses strong antibacterial activity 

against oral pathogens, especially Streptococcus 

mutans and Staphylococcus aureus [10]. The study 

concluded that eugenol present in clove is 

responsible for disrupting bacterial cell membranes 

and inhibiting microbial growth. 

   

Figure 3: Antimicrobial mechanism of clove and chemical structure of eugenol 
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Prashar et al. investigated the antimicrobial 

properties of eugenol and observed significant 

inhibitory activity against several Gram-positive and 

Gram-negative bacteria [11]. The authors suggested 

that eugenol interferes with the enzyme system of 

microorganisms and reduces their metabolic 

activity. 

Nassar et al. evaluated the antifungal activity of 

clove oil and found that it exhibited strong inhibitory 

effects against Candida albicans, which is 

commonly associated with oral candidiasis [12]. The 

study highlighted the potential use of clove-based 

formulations for fungal infections in the oral cavity. 

Gupta and Saxena reviewed the role of herbal 

products in dentistry and reported that clove is one 

of the most commonly used medicinal plants for oral 

hygiene due to its analgesic and antiseptic properties 

[13]. The authors emphasized that clove oil is widely 

used in dental practice for temporary fillings and 

pain relief. 

Alqareer et al. conducted a clinical study to evaluate 

the analgesic effect of clove oil in patients suffering 

from toothache. The results demonstrated that clove 

oil significantly reduced pain and inflammation 

compared to placebo [14]. 

Raghavendra et al. compared the antimicrobial 

activity of herbal mouthwashes and synthetic 

mouthwashes and observed that clove-based 

mouthwash showed comparable antibacterial 

activity with fewer side effects [15]. 

These studies clearly indicate that clove possesses 

strong antimicrobial and analgesic properties and 

has great potential for application in herbal 

mouthwash formulations for dental infections. 

However, limited experimental studies are available 

on the formulation and evaluation of clove-based 

herbal mouthwash using standardized parameters. 

Therefore, the present study was undertaken to 

formulate and evaluate a herbal mouthwash using 

clove extract for dental infections. 

Table 1: Summary of Previous Studies on Clove and Dental Applications 

Sr. No. Author Year Study Focus Major Findings 

1 Chaieb et al. 2007 Clove oil Strong antibacterial 

2 Prashar et al. 2006 Eugenol Antimicrobial 

3 Nassar et al. 2007 Clove oil Antifungal 

4 Gupta & Saxena 2014 Herbal dentistry Analgesic 

5 Alqareer et al. 2006 Clinical study Pain relief 

6 Raghavendra et al. 2009 Mouthwash Comparable activity 

 

III.MATERIALS AND METHODS 

3.1 Materials Required 

Dried clove buds (Syzygium aromaticum), distilled 

water, ethanol (95%), glycerin, sodium saccharin, 

peppermint oil, methyl paraben, propyl paraben, 

sodium benzoate, phosphate buffer, nutrient agar 

medium, Mueller Hinton agar, Petri dishes, test 

tubes, beakers, conical flasks, measuring cylinders, 

centrifuge, water bath, incubator, pH meter, UV–

visible spectrophotometer, micropipettes, and 

analytical balance were used in the present study 

[16]. 

 

3.2 Collection and Authentication of Plant Material 

Dried clove buds were purchased from the local 

market of Shevgaon, District Ahilyanagar, 

Maharashtra, India. The collected plant material was 

cleaned to remove dust and impurities. The clove 

buds were authenticated by the Department of 

Pharmacognosy. The authenticated buds were 

powdered using a mechanical grinder and stored in 

an airtight container for further use [17]. 

   

Figure 4: Collected clove buds and powdered clove 
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3.3 Preparation of Clove Extract 

The powdered clove buds were subjected to 

extraction using maceration method. About 50 g of 

clove powder was soaked in 250 ml of ethanol (95%) 

for 48 hours with occasional shaking. The mixture 

was filtered using Whatman filter paper and the 

filtrate was concentrated using a water bath. The 

concentrated extract was stored at 4°C until further 

use [18]. 

   
Figure 5: Extraction process of clove (maceration / Soxhlet method) 

3.4 Formulation of Herbal Mouthwash 

The herbal mouthwash was prepared by dissolving 

the required quantity of clove extract in distilled 

water. Glycerin was added as a humectant, sodium 

saccharin as a sweetening agent, peppermint oil as a 

flavoring agent, and preservatives were added to 

enhance shelf life. The solution was mixed 

thoroughly to obtain a clear and homogeneous 

mouthwash [19]. 

3.5 Composition of Herbal Mouthwash 

Table 2: Composition of Clove Herbal Mouthwash 

Ingredient Quantity Function 

Clove extract 2 ml Antimicrobial 

Distilled water 90 ml Vehicle 

Glycerin 5 ml Humectant 

Sodium saccharin 0.2 g Sweetener 

Peppermint oil 0.1 ml Flavor 

Sodium benzoate 0.2 g Preservative 

Methyl paraben 0.1 g Preservative 

 

3.6 Evaluation Parameters 

The formulated mouthwash was evaluated for 

physicochemical parameters such as color, odor, 

taste, clarity, pH, stability, and antimicrobial activity 

[20]. 

3.7 Determination of pH 

The pH of the mouthwash was measured using a 

digital pH meter. About 10 ml of mouthwash was 

taken and the pH was recorded. The experiment was 

performed in triplicate and the average value was 

calculated [21]. 

3.8 Clarity and Stability Test 

The clarity of the mouthwash was checked by visual 

inspection against a white background. Stability 

studies were carried out by storing the formulation 

at room temperature for 30 days and observing for 

changes in color, precipitation, and turbidity [22]. 

3.9 Antimicrobial Activity 

The antimicrobial activity of the herbal mouthwash 

was evaluated using the agar well diffusion method 

against Streptococcus mutans, Staphylococcus 

aureus, and Candida albicans. The zones of 

inhibition were measured after incubation at 37°C 

for 24 hours [23]. 

   
Figure 6: Agar well diffusion method for antimicrobial study 
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IV.RESULTS AND EVALUATION STUDIES 

4.1 Physical Evaluation 

The formulated clove herbal mouthwash was 

evaluated for physical parameters such as color, 

odor, taste, and clarity. The mouthwash was found to 

be clear, light brown in color with a pleasant clove 

odor and acceptable taste. No precipitation or 

turbidity was observed, indicating good formulation 

quality. 

Table 3: Physical Characteristics of Clove Herbal 

Mouthwash 

Parameter Observation 

Color Light brown 

Odor Pleasant clove odor 

Taste Acceptable 

Clarity Clear 

Precipitation Absent 

Turbidity Absent 

 

4.2 pH Determination 

The pH of the herbal mouthwash was measured 

using a digital pH meter. The experiment was 

performed in triplicate. The pH was found to be 

within the normal oral pH range, indicating that the 

formulation is suitable for oral use. 

 

Table 4: pH of Clove Herbal Mouthwash 

Trial pH Value 

1 6.8 

2 6.9 

3 6.7 

Mean ± SD 6.8 ± 0.10 

 

 

 

 
Graph 1: pH of Clove Herbal Mouthwash 

 

4.3 Stability Studies 

The stability study was carried out for 30 days at 

room temperature. The formulation did not show 

any significant change in color, odor, clarity, or pH, 

indicating good stability. 

 

Table 5: Stability Data of Clove Herbal Mouthwash 

Day pH Color Clarity 

0 6.8 Light brown Clear 

15 6.8 Light brown Clear 

30 6.7 Light brown Clear 

 

4.4 Antimicrobial Activity 

The antimicrobial activity of the clove herbal 

mouthwash was evaluated using the agar well 

diffusion method. The formulation showed 

significant zones of inhibition against all tested oral 

pathogens. 

 

Table 6: Zone of Inhibition of Clove Herbal 

Mouthwash 

Microorganism Zone of Inhibition (mm) 

Streptococcus mutans 19 

Staphylococcus aureus 17 

Candida albicans 15 
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Graph 2: Antimicrobial Activity of Clove Herbal Mouthwash 

V.DISCUSSION 

The results of the present study demonstrate that the 

formulated clove herbal mouthwash possesses good 

physicochemical properties and significant 

antimicrobial activity. The pH of the formulation 

was found to be within the acceptable oral pH range, 

which is essential to avoid enamel erosion and oral 

irritation [24]. 

The physical evaluation results indicated that the 

mouthwash was clear, stable, and aesthetically 

acceptable. No precipitation or turbidity was 

observed during the stability study, suggesting that 

the formulation is physically stable. 

The antimicrobial activity observed may be 

attributed to the presence of eugenol, the major 

active constituent of clove. Eugenol is known to 

disrupt bacterial cell membranes, inhibit enzyme 

activity, and reduce microbial growth [25]. The 

significant inhibition zones against Streptococcus 

mutans indicate that the formulation may be 

effective in preventing dental caries, as this 

bacterium plays a major role in plaque formation 

[26]. 

The antifungal activity against Candida albicans 

suggests that clove herbal mouthwash may also be 

useful in the management of oral candidiasis. The 

results of the present study are in good agreement 

with previous findings reported by Chaieb et al. and 

Prashar et al., who also observed strong 

antimicrobial activity of clove and eugenol against 

oral pathogens [10,11]. 

Overall, the findings indicate that clove-based 

herbal mouthwash provides significant 

antimicrobial and oral hygiene benefits and can be 

considered a promising herbal alternative to 

synthetic mouthwashes. 

 

VI.CONCLUSION 

The present research work successfully formulated 

and evaluated a herbal mouthwash using clove 

extract for dental infections. The formulation 

exhibited good physical properties, acceptable pH, 

excellent stability, and significant antimicrobial 

activity against common oral pathogens. 

The study scientifically supports the traditional use 

of clove in dentistry and suggests that clove herbal 

mouthwash can be considered a safe, effective, and 

economical alternative to synthetic mouthwashes for 

the management of dental infections. 

VII.FUTURE SCOPE 

• Clinical studies can be conducted to evaluate 

therapeutic efficacy in patients. 

• Large-scale production and commercialization 

of clove herbal mouthwash can be explored. 

• Further studies can be carried out to isolate and 

quantify eugenol content. 

• Comparative studies with commercial 

mouthwashes can be performed. 
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