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Abstract: The present study was carried out to develop and preliminarily evaluate a polyherbal
mouthwash containing Neem and Tulsi extracts in combination with clove and peppermint oils. The
formulation comprised Neem extract, Tulsi extract, clove oil, peppermint oil, glycerin, sodium benzoate
and purified water. The herbal extracts were prepared separately and incorporated into the formulation
followed by addition of the remaining ingredients, mixing, filtration and storage. The prepared
formulation was assessed for organoleptic characteristics, pH, homogeneity, clarity, shake test,
antimicrobial activity, irritancy, viscosity, stability and preliminary phytochemical constituents. The
formulation showed a yellowish-green colour, pleasant aromatic odour, slightly bitter and refreshing
taste, smooth appearance and clear nature. The measured pH was 6.4, and the formulation remained
homogeneous without visible precipitation or phase separation after shaking. Antimicrobial activity was
observed against the tested oral microorganisms, while no observable irritation was reported under the
stated test conditions. Qualitative phytochemical screening indicated alkaloids, flavonoids, tannins,
phenolic compounds, glycosides and terpenoids. These findings provide preliminary evidence of
acceptable physical characteristics and support further investigation of the formulation.

Keywords: Polyherbal mouthwash; Neem; Tulsi; Oral hygiene; Antimicrobial activity; Herbal
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I. INTRODUCTION

Maintaining oral hygiene is essential for preserving the health of the teeth, gingiva and other oral tissues. Inadequate
oral-care practices may favour plaque accumulation and are associated with conditions including dental caries,
gingivitis, periodontitis, halitosis and other oral infections. Regular oral-care practices, including tooth brushing,
flossing, tongue cleaning, and the use of mouthwash, are commonly employed to maintain oral cleanliness and support
oral health 2,

Mouthwash is an oral liquid preparation generally used in addition to routine measures such as brushing and flossing.
Depending on its composition, it may assist in oral cleansing, breath freshening and control of microorganisms within
the oral cavity. Mouthwash can also help reach areas of the oral cavity that may not be adequately accessed through
routine brushing. Conventional mouthwash formulations may contain synthetic antimicrobial agents, preservatives,
flavouring substances, alcohol, and other excipients. Certain formulations may be associated with undesirable effects
such as tooth staining, burning sensation, dry mouth, altered taste sensation, or oral irritation, depending on their
composition and use **). Interest in plant-based oral-care preparations has increased because medicinal plants provide
diverse phytochemical constituents that may contribute to biological activities relevant to oral health. Reported
constituents include alkaloids, flavonoids, tannins, phenolic compounds, glycosides, terpenoids and essential oils,
which have been associated with antimicrobial, anti-inflammatory, antioxidant and antiseptic activities. Consequently,
herbal and polyherbal formulations have been investigated for their potential applications in oral healthcare *°!,

Neem (Azadirachta indica) is a medicinal plant traditionally used in herbal medicine and has been reported to possess
antibacterial, antifungal, antiviral, anti-inflammatory, antioxidant, and antiseptic properties. Neem has also been
investigated for applications in oral care, 1nclud1ng its potent1a1 role in controlling microbial growth and supporting
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dental and gingival health U416 Tulsi (Ocimum sanctum), commonly known as holy basil, is another medicinal plant
widely used in traditional systems of medicine. It has been reported to possess antibacterial, anti-inflammatory,

antioxidant, and other pharmacological properties, making it a potential herbal ingredient for oral-care formulations !'*"
21]

Fig no.1:- Neem Fig no.2:- Tulsi

Clove oil obtained from Syzygium aromaticum is traditionally associated with dental and oral-care applications. It
contains biologically active constituents and has been reported to possess antibacterial, antiseptic, analgesic,
antioxidant, and anti-inflammatory properties >**|. Peppermint oil obtained from Mentha piperita is commonly used
in oral-care preparations because of its characteristic flavour, cooling sensation, and breath-freshening properties. Its
incorporation may also contribute to the organoleptic characteristics of a mouthwash formulation 22",

%

Fig no.3:- Clove Oil Fig no.4:- Peppermint oil

Earlier investigations have explored mouthwash formulations incorporating combinations of medicinal plant extracts
and essential oils, with emphasis on physical quality attributes and antimicrobial performance ">'"***1. Such studies
provide a useful background for examining additional herbal combinations for oral-care applications. Based on this
background, the present study was undertaken to formulate and evaluate a polyherbal mouthwash containing Neem
extract and Tulsi extract along with clove oil and peppermint oil. The prepared formulation was evaluated for
organoleptic characteristics, pH, homogeneity, clarity, shake stability, antimicrobial activity, irritancy, viscosity,
stability, and preliminary phytochemical constituents.

II. LITERATURE REVIEW
Author’
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3 ot ! al containing Piper betel, | evaluation including | activity and evaluated important
(2021 )[12] " | Neem, Tulsi, clove, mint | antibacterial activity, pH, | physicochemical characteristics of the
and other ingredients clarity and stability polyherbal mouthwash.

Table 1: Summary of Previous Studies on Herbal and Polyherbal Mouthwash Formulations

II1. AIM AND OBJECTIVES
Aim:
To formulate and evaluate a polyherbal mouthwash containing Neem and Tulsi extracts along with clove oil and
peppermint oil.

Objectives:
1. To formulate a polyherbal mouthwash using Neem and Tulsi extracts with selected excipients and essential
oils.

2. To evaluate the prepared formulation for organoleptic characteristics such as colour, odour, taste, appearance,
and clarity.

3. To evaluate the physicochemical characteristics of the prepared mouthwash, including pH, homogeneity, and
physical stability.

4. To evaluate the antimicrobial activity of the prepared polyherbal mouthwash against the tested oral
microorganisms.

5. To assess the irritancy and viscosity of the prepared formulation.

6. To evaluate the stability of the prepared mouthwash during storage.

7. To perform preliminary phytochemical screening of the formulation for the presence of selected
phytoconstituents.

IV. MATERIALS AND METHODS :
1. Ingredients:
Table 2: Composition of the Prepared Polyherbal Mouthwash Formulation

Sr.no. Ingredients Quantity Used Role
1 Neem Extract 400 mg Antibacterial and antiseptic agent
2 Tulsi Extract 400 mg Antimicrobial and anti-inflammatory agent
3 Clove Oil 0.2 ml Analgesic, antiseptic, and flavoring agent
4 Peppermint Oil 0.05 ml Cooling and breath-freshening agent
5 Glycerin Sml Sweetening and viscosity enhancing agent
6 Sodium Benzoate 100 mg Preservative
7 Purified Water g.sto 100 mL Vehicle

2. Apparatus Required :

The apparatus used included beakers, measuring cylinders, glass rods, funnels, filter paper, droppers, an electronic
weighing balance, stirrer and storage bottles.

Method of Preparation :
Step 1: Preparation of Neem Extract

* Weigh the required quantity of Neem powder accurately.
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* Mix the Neem powder with distilled water.

* Heat the mixture gently with continuous stirring.
« Filter the extract using filter paper.

* Collect the clear Neem extract.

Step 2: Preparation of Tulsi Extract

* Weigh the required quantity of Tulsi powder accurately.
* Mix the Tulsi powder with distilled water.

* Heat the mixture gently with continuous stirring.

» Filter the extract properly.

* Collect the clear Tulsi extract.

Step 3: Preparation of Base Solution

» Weigh the required quantity of Sodium benzoate accurately.

* Dissolve Sodium benzoate in a small quantity of purified water.
* Add Glycerin into the solution.

« Stir the mixture properly to obtain uniform solution.

Step 4: Addition of Herbal Extracts

* Add the prepared Neem extract slowly into the base solution.
* Add Tulsi extract gradually into the formulation.

« Stir continuously for proper mixing.

Step 5: Addition of Essential Oils

* Add measured quantity of Clove oil slowly into the formulation.
* Add Peppermint oil carefully into the mixture.

* Continue stirring for uniform distribution of oils.

Step 6: Addition of Vehicle
* Add purified water gradually into the formulation.
* Adjust the final volume up to 100 mL.

Step 7: Mixing of Formulation
« Stir the entire formulation continuously for sufficient time.
* Obtain homogeneous and uniform mouthwash preparation.

Step 8: Filtration
* Filter the prepared mouthwash using filter paper.
» Remove unwanted particles and impurities.

Step 9: Filling and Storage
* The final formulation was transferred into a clean and dry container.
» Store the formulation at room temperature for further evaluation studies.
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V. EVALUATION PARAMETERS
1. Organoleptic Evaluation:
Procedure: * The prepared mouthwash was visually evaluated for colour, odour, taste, appearance, and clarity.
Purpose: * To determine the physical appearance and acceptability of the prepared mouthwash formulation.

2. pH Determination :
Procedure: * Take a suitable quantity of prepared mouthwash.
* Measure the pH using a pH Paper.
Purpose: * To determine the acidity or alkalinity of the formulation.
* To ensure compatibility of the formulation with the oral cavity.

3. Homogeneity Test :
Procedure: * Observe the prepared mouthwash visually against light.
* Check the formulation for uniformity and smooth appearance.
Purpose : ¢ To determine uniform distribution of ingredients in the formulation.
* To ensure absence of lumps and aggregation.

4. Clarity Test :
Procedure : ¢ Observe the mouthwash carefully against light and dark background.
* Check for clarity and presence of suspended particles.
Purpose : * To determine transparency and clarity of the formulation.
* To ensure absence of unwanted particulate matter.

5. Shake Test :
Procedure: » Mouthwash was shaken thoroughly and visually examined for changes in uniformity, precipitation, or
phase separation.
Purpose : * To evaluate physical stability of the mouthwash.
* To observe uniformity of the formulation after shaking.

6. Antimicrobial Study :
Procedure: * Prepare culture media suitable for oral microorganisms.
* Inoculate the microorganisms on sterile agar plates.
* Prepare wells in the agar medium using sterile borer.
* Add the prepared polyherbal mouthwash into the wells.
* Incubate the plates at suitable temperature for 24 hours.
* Observe the zone of inhibition around the wells.
Purpose: * To evaluate antimicrobial activity of the prepared mouthwash against oral microorganisms.
* To determine effectiveness of herbal ingredients in controlling microbial growth.

7. Irritancy Test :
Procedure: * Apply a small quantity of prepared mouthwash on oral mucosal surface.
* Observe for redness, irritation, swelling, or discomfort after application.
Purpose: * To determine safety of the formulation.
* To evaluate non-irritant nature of the prepared mouthwash.
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8. Viscosity Determination :
Procedure: * Take suitable quantity of mouthwash formulation.
» Measure viscosity using suitable viscometer at room temperature.
Purpose: * To determine flow property and consistency of the formulation.
* To ensure proper pouring and handling characteristics.

9. Stability Study :
Procedure: ¢ Store the prepared mouthwash formulation at room temperature.
* Observe the formulation periodically for changes in: Colour, odor, appearance, pH, Clarity.
Purpose: * To evaluate physical stability of the formulation during storage.
* To determine suitability of formulation for longer storage period.

VI. PHYTOCHEMICAL SCREENING :
Table 3: Phytochemical Screening Tests Used for the Polyherbal Mouthwash

Impact Factor: 8.2

Sr.no. Test Procedure
1 Test for Alkaloids: Take 2 mL of polyherbal mouthwash in a test tube and add a few drops of
Dragendorff's Test Dragendorff’s reagent.
) Test forFlavonoids: Take 2 mL of mouthwash and add a few drops of 10% sodium hydroxide
Alkaline Reagent Test solution.
3 Te§t for Ta.nmns: Take 2 mL of mouthwash and add 2—3 drops of 5% ferric chloride solution.
Ferric Chloride Test
Test for Phenolic
4 Compounds: Take 2 mL of mouthwash and add a few drops of ferric chloride solution.
Ferric Chloride Test
5 Test for Glycosides: Take 2 mL of mouthwash, add glacial acetic acid containing ferric chloride,
Keller-Killiani Test then carefully add concentrated sulfuric acid along the side of the test tube.
6 Test for Terpenoids: Mix 2 mL of mouthwash with 2 mL of chloroform and carefully add
Salkowski Test concentrated sulfuric acid along the side of the test tube.

VII. RESULT
Evaluation Parameters :
1. Organoleptic Evaluation :
Table 4: Organoleptic Evaluation of the Prepared Polyherbal Mouthwash

Sr.no. | Parameters Observation

1 Colour Yellowish-green

2 Odor Pleasant Aromatic

3 Taste Slightly Bitter and Refreshing
4 Appearance Smooth and Uniform

5 Clarity Clear

2. pH Determination :
The pH of the prepared polyherbal mouthwash was determined using pH paper. The pH value of the formulation was
found to be 6.4.
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3. Homogeneity Test :

The prepared polyherbal mouthwash was homogeneous, showing uniform distribution of ingredients without
aggregation.

4. Clarity Test :
The prepared polyherbal mouthwash was evaluated for clarity and was found to be clear and free from suspended
particles. The formulation exhibited good transparency and acceptable appearance.

5. Shake Test :
The prepared polyherbal mouthwash was subjected to a shake test and was found to be stable after shaking.
No precipitation or phase separation was observed, indicating good physical stability.

Fig no.5:- Organoleptic Test Fig no.7:- Homogeneity Test

Fig no.8:- Clarity Test Fig no.9:- Shake Test

6. Antimicrobial Study :
The prepared polyherbal mouthwash showed antimicrobial activity against the tested oral microorganisms, as indicated
by the formation of zones of inhibition.

7. Irritancy Test :
The prepared polyherbal mouthwash was evaluated for irritancy and was found to be non-irritant.
No redness, swelling, or discomfort was observed during the study.

8. Viscosity Determination :
The formulation exhibited acceptable flow properties and was easy to pour and handle during evaluation.

9. Stability Study :
The formulation remained physically stable during the reported storage period, with no significant changes in colour,
odour, appearance, pH, or clarity.

Copyright to IJARSCT 457

: -"EE DOI: 10.48175/IJARSCT-38045
www.ijarsct.co.in y

| 2581-0429 |3
&\ LIARSCT /2
© 43

5 <
s




(‘ IJARSCT

, [/
xx International Journal of Advanced Research in Science, Communication and Technology l\
IJA SCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 6, Issue 1, August 2026 Impact Factor: 8.2

Phytochemical Screening Test :
Table 5: Results of Phytochemical Screening of the Polyherbal Mouthwash

Sr.no Test Observation Result
1 Alkaloids Orange precipitate observed Present
2 Flavonoids Yellow coloration observed Present
3 Tannins Blue-black coloration observed Present
4 Phenolic Compounds Dark green coloration observed Present
5 Glycosides Brown ring observed Present
6 Terpenoids Reddish-brown coloration observed | Present

VIIIL. DISCUSSION

The present study focused on the formulation and evaluation of a polyherbal mouthwash containing Neem and Tulsi
extracts along with clove oil and peppermint oil. The prepared formulation exhibited a yellowish-green colour, pleasant
aromatic odour, slightly bitter and refreshing taste, and smooth and uniform appearance. It was also found to be clear
and homogeneous, with no precipitation or phase separation observed during the shake test, indicating satisfactory
physical characteristics. The pH of the formulation was found to be 6.4, providing a useful physicochemical
characteristic of the developed oral formulation. The formulation also demonstrated suitable flow properties during
viscosity evaluation. During the stability evaluation, no significant changes in colour, odour, appearance, pH, or clarity
were observed under the reported storage conditions. The prepared mouthwash showed antimicrobial activity against
the tested oral microorganisms, as indicated by the formation of zones of inhibition. No observable redness, swelling,
or discomfort was reported during the irritancy evaluation. These findings provide preliminary support for further
investigation of the developed polyherbal formulation. Preliminary phytochemical screening revealed the presence of
alkaloids, flavonoids, tannins, phenolic compounds, glycosides, and terpenoids. The presence of these phytochemical
classes indicates the occurrence of various plant-derived constituents in the formulation. However, qualitative
phytochemical screening does not establish the concentration or individual contribution of these constituents to the
observed antimicrobial activity.

Overall, the developed polyherbal mouthwash demonstrated satisfactory preliminary organoleptic and physicochemical
characteristics along with observed antimicrobial activity and the presence of selected phytochemical constituents.
Further studies involving quantitative antimicrobial evaluation, extended stability testing, quantitative phytochemical
analysis, and appropriate safety and efficacy assessment may provide additional evidence regarding the formulation.

IX. CONCLUSION

The present study successfully formulated a polyherbal mouthwash containing Neem and Tulsi extracts along with
clove oil and peppermint oil. The prepared formulation exhibited satisfactory organoleptic and physicochemical
characteristics, with a pH of 6.4, good homogeneity and clarity, and no observable phase separation during the shake
test. The formulation showed antimicrobial activity against the tested oral microorganisms and demonstrated no
observable irritation under the reported test conditions. Preliminary phytochemical screening indicated the presence of
alkaloids, flavonoids, tannins, phenolic compounds, glycosides, and terpenoids. Overall, the findings indicate that the
developed formulation possesses satisfactory preliminary characteristics and warrants further investigation through
detailed antimicrobial, stability, safety, and efficacy studies.
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