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Abstract:  

This study aims to formulate and evaluate a herbal mouthwash incorporating *Azadirachta indica* (neem) and 

*Ocimum sanctum* (tulsi) for routine oral hygiene practices. We collected neem and tulsi leaves, cleaned them, 

dried them, and then used water or hydro-alcoholic methods to create standardized plant extracts that were full 

of medicinal ingredients. We prepared a simple, alcohol-free mouthwash by mixing neem extract, tulsi extract, 

glycerin, peppermint oil, sodium benzoate (as a preservative), and distilled water to make a total of 100 mL. The 

formulation was tested for physical properties like color, clarity, smell, pH, and stability at room temperature for 

four weeks. The mouthwash's pH was found to be in the mildly acidic to near-neutral range, which means it is 

safe to use in the mouth and is not likely to irritate the mucosa. The herbal solution was quite clear, and during 

the stability test, there was no phase separation or growth of microorganisms. The agar-well diffusion method 

was used to test the antibacterial activity against several bacterial strains that are often connected to oral 

diseases. The neem-tulsi mouthwash exhibited a distinct zone of inhibition, indicating significant antibacterial 

effectiveness. The results show that the herbal mouthwash that was made has good physicochemical properties 

and strong antibacterial properties, making it a safe and natural alternative to synthetic chemical mouthwashes 

for improving dental health. It is recommended to conduct further clinical trials and sensory evaluations to 

validate its acceptance and enduring efficacy. 
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INTRODUCTION: 
Oral hygiene forms the cornerstone of preventive 

dentistry and overall health maintenance. Proper 

oral care practices significantly reduce the incidence 

of dental caries, periodontal diseases, gingivitis, 

periodontitis, halitosis, and various oral infections 

that can compromise systemic health. The oral 

cavity serves as a primary gateway for pathogens, 

harboring over 700 species of microorganisms, 

many of which contribute to plaque formation and 

dental biofilm development. Poor oral hygiene leads 

to accumulation of dental plaque—a complex 

microbial ecosystem that triggers inflammatory 

responses in gingival tissues, resulting in clinical 

manifestations such as bleeding gums, pocket 

formation, bone loss, and tooth mobility. According 

to epidemiological studies, periodontal diseases 

affect nearly 50% of the global adult population, 

with severe forms impacting 10-15% of individuals. 

In India specifically, the prevalence of dental caries 

and periodontal conditions remains alarmingly high, 

particularly in rural areas where access to 

professional dental care is limited.  [1][9][13] 

Mouthwashes have emerged as valuable adjuncts to 

mechanical plaque control methods like 

toothbrushing and interdental cleaning. These liquid 

formulations deliver antimicrobial agents, 

antiplaque compounds, and flavoring agents directly 

to all accessible surfaces of teeth, gums, tongue, and 

oral mucosa. By reducing microbial load, 

mouthrinses help control supragingival and 

subgingival plaque, freshen breath, and provide 

therapeutic benefits for specific conditions like 

gingivitis and early periodontitis. However, the 

efficacy of mouthwashes depends on their 

formulation, active ingredients, and user 

compliance. Commercial mouthwashes typically 

contain chemical antimicrobials such as 

chlorhexidine gluconate, cetylpyridinium chloride, 

essential oils (thymol, eucalyptol, menthol), or 

quaternary ammonium compounds. While effective, 

these synthetic agents are associated with significant 

drawbacks including tooth staining (chlorhexidine), 

burning sensation, altered taste perception, mucosal 

desquamation, and development of antimicrobial 

resistance. [5][6] 

 Limitations of Synthetic Mouthwashes and 

Rise of Herbal Alternatives 
The prolonged use of alcohol-based chemical 

mouthwashes often leads to adverse effects such as 

oral mucosal irritation, xerostomia (dry mouth), and 

allergic reactions in sensitive individuals. Alcohol 

serves as a solvent and preservative but exacerbates 

burning sensations and compromises the oral 

mucosal barrier. Moreover, synthetic preservatives 

like sodium lauryl sulfate and artificial sweeteners 

raise safety concerns for long-term use, particularly 

in children, pregnant women, and patients with 

compromised immunity. Consumer awareness about 

these side effects has driven demand for natural, 

alcohol-free alternatives that align with holistic 

health principles and traditional medicine systems. 

The global herbal oral care market has witnessed 

exponential growth, reflecting public preference for 

plant-based products perceived as safer and more 

sustainable.   [3][11] 

Ayurveda, India's ancient system of medicine, offers 

a rich pharmacopeia for oral health maintenance. 

Traditional practices emphasize the use of neem 

twigs (datun) for tooth cleaning, oil pulling with 

sesame oil, and herbal decoctions for gum health. 

Modern pharmacognosy validates these practices, 

identifying bioactive phytochemicals responsible 

for therapeutic effects. This convergence of 

traditional wisdom and scientific validation 

positions herbal formulations as viable alternatives 

to synthetic products, particularly for preventive oral 

care in resource-limited settings. [12] 

Neem (Azadirachta indica A. Juss.): The Village 

Pharmacy 
Neem, scientifically known as Azadirachta indica, 

belongs to the Meliaceae family and is indigenous to 

the Indian subcontinent. Referred to as "Sarva Roga 

Nivarini" (reliever of all ailments) in Sanskrit, neem 

has been integral to Ayurvedic, Unani, and Siddha 

systems for millennia. Every part of the neem tree—

leaves, bark, seeds, flowers, and root—possesses 

medicinal properties, earning it the title "village 

dispensary." For oral health specifically, neem twigs 

have been used as natural toothbrushes since ancient 

times, demonstrating remarkable antiplaque and 

anticariogenic effects. [15][2] 

Phytochemical analysis reveals neem's therapeutic 

potential stems from a complex array of bioactive 

compounds: 

 Tetranortriterpenoids: Azadirachtin, 

nimbin, nimbidin—the primary 

antibacterial and antifungal agents 

 Flavonoids: Quercetin, kaempferol—

potent antioxidants that inhibit lipid 

peroxidation 

 Phenolics: Gallic acid, catechin—anti-

inflammatory and astringent properties 

 Steroids: Beta-sitosterol—anti-

inflammatory action 

 Tannins: Astringent, hemostatic effects on 

bleeding gums 

Scientific studies confirm neem's efficacy against 

key oral pathogens including Streptococcus 

mutans (primary cariogenic 

bacterium), Streptococcus sanguis, Lactobacillus 

acidophilus, Porphyromonas 

gingivalis (periodontal pathogen), and Candida 

albicans (oral thrush causative agent). In vitro 

minimum inhibitory concentration (MIC) values 

range from 0.5-2.0% w/v for neem extracts, 

comparable to 0.2% chlorhexidine. Clinical trials 

demonstrate neem mouthrinses reduce plaque index 

by 45-60% and gingival index by 35-50% over 21 
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days, effects sustained without the staining 

associated with chlorhexidine. [7][18] 

Tulsi (Ocimum sanctum L.): Holy Basil with 

Sacred Healing Properties 
Ocimum sanctum, commonly known as Tulsi or 

Holy Basil, belongs to the Lamiaceae family and 

holds unparalleled spiritual and medicinal 

significance in Indian culture. Revered as "Mother 

Medicine of Nature," Tulsi is worshipped daily in 

Hindu households and extensively documented in 

Ayurvedic texts like Charaka Samhita and Sushruta 

Samhita. While traditionally used for respiratory, 

immunological, and stress-related disorders, 

emerging research highlights its oral health benefits. 

[16][37][51] 

Tulsi's therapeutic profile complements neem's 

action through diverse phytochemicals: 

 Phenylpropanoids: Eugenol (60-70% of 

essential oil)—primary antimicrobial, analgesic 

 Monoterpenes: Linalool, cineole—anti-

inflammatory, expectorant 

 Flavonoids: Orientin, vicenin—antioxidant, 

immune-modulatory 

 Phenolics: Rosmarinic acid, ursolic acid—

antiplaque, anticariogenic 

The essential oil content (1.5-2.5% in leaves) 

provides broad-spectrum antimicrobial activity 

against Gram-positive (S. mutans, S. aureus), Gram-

negative (P. gingivalis), and fungal pathogens. Tulsi 

extracts demonstrate synergistic effects when 

combined with neem, expanding the antimicrobial 

spectrum while providing additional anti-

inflammatory and wound-healing benefits for 

aphthous ulcers and traumatic gingivitis.  

[21][26][42] 

Rationale for Neem-Tulsi Combination Therapy 
The strategic combination of neem and tulsi 

leverages complementary mechanisms: 

1. Broad-spectrum antimicrobial synergy: 

Neem targets cell wall synthesis and protein 

denaturation; tulsi disrupts membrane integrity 

2. Anti-inflammatory potentiation: Flavonoids 

from both plants inhibit COX-2 and 5-LOX 

pathways 

3. Antioxidant protection: Combined 

polyphenolics neutralize ROS generated during 

periodontal inflammation 

4. Pleasant organoleptic profile: Tulsi's aromatic 

essential oils mask neem's characteristic 

bitterness 

5. Safety profile: Both plants enjoy GRAS 

(Generally Recognized As Safe) status with no 

reported toxicity at therapeutic doses 

Previous polyherbal formulations incorporating 

neem, tulsi, clove, triphala, and licorice demonstrate 

superior antimicrobial efficacy compared to 

individual extracts. However, many existing 

formulations rely on hydroalcoholic extraction 

requiring sophisticated equipment and organic 

solvents unsuitable for college-level 

experimentation. This research addresses this gap by 

developing a simple aqueous extraction protocol 

suitable for undergraduate pharmacy laboratories. 

[53][34][49] 

Research Objectives and Significance 
This study aims to: 

1. Standardize aqueous extraction protocols for 

neem and tulsi using basic laboratory 

equipment 

2. Formulate an alcohol-free herbal mouthwash 

with optimized physicochemical properties 

3. Evaluate physical characteristics (pH, viscosity, 

stability, sensory attributes) 

4. Assess antimicrobial efficacy against common 

oral pathogens 

5. Demonstrate stability under accelerated room 

temperature conditions 

The formulation employs pharmaceutical excipients 

(glycerin, peppermint oil, sodium benzoate) 

ensuring stability, palatability, and preservation 

without compromising the herbal therapeutic 

profile. Target pH (6.0-7.0) ensures mucosal 

compatibility while maintaining antimicrobial 

efficacy.[50][59] 

Educational and Community Health Impact 
This project holds dual significance for 

pharmaceutical education and public health: 

Educational Value: Integrates pharmacognosy 

(extraction), pharmaceutics (formulation), 

pharmaceutical analysis (evaluation), and 

microbiology (bioassays) into a single practical 

exercise. Students gain hands-on experience with 

Good Manufacturing Practices (GMP), quality 

control parameters, and basic stability testing. 

[29][36][45] 

Community Health Application: Cost-effective 

(under ₹50 per 100 mL), locally sourceable 

ingredients make the formulation suitable for rural 

oral health programs, school dental health 

campaigns, and Ayush wellness centers. Alcohol-

free composition ensures safety for children and 

alcohol-sensitive populations. 

Sustainability Perspective: Utilizes abundantly 

available indigenous plants, reducing dependency 

on imported synthetic APIs and supporting 

biodiversity conservation through sustainable 

harvesting. 

In conclusion, this research bridges traditional 

Ayurvedic wisdom with modern pharmaceutical 

science, validating neem-tulsi mouthwash as a 

viable alternative to chemical mouthrinses. By 

developing a simple, reproducible formulation 

suitable for educational laboratories, the study 

contributes to herbal product development while 

promoting natural oral care practices rooted in 

India's rich medicinal heritage.[6][10][18][28] 

Method and Material 
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 Ingredients: 

1. Neem Leaves Extract (Azadirachta indica) 

[60][54][56] 

 Role: Primary herbal active with broad-

spectrum antimicrobial and anti-inflammatory 

action. It contains bioactive compounds like 

azadirachtin, nimbidin, and flavonoids that help 

fight oral bacteria.  

 Oral Benefits: Reduces plaque, prevents 

gingivitis and dental caries, and helps control 

oral pathogens such as Streptococcus mutans, S. 

aureus, and P. gingivalis. Also helps soothe 

bleeding gums and improves oral tissue health. 

 Concentration: 10 mL (10% v/v) 

 Source: Shade-dried neem leaves, boiled in 

distilled water and filtered.  

 

Fig 1: Neem Leaves (Azadirachta indica) 

2. Tulsi Extract (Ocimum sanctum) [32][48][35] 

 Role: Herbal active with antimicrobial, 

antioxidant, and anti-inflammatory 

properties. It contains eugenol and other 

phytoconstituents that support oral health. 

 Oral Benefits: Helps reduce plaque, 

gingival inflammation, and oral infections. 

Also supports healing of mouth ulcers and 

freshens breath. 

 Concentration: 10 mL (10% v/v) 

 Source: Shade-dried tulsi leaves, boiled in 

distilled water and filtered. 

 
Fig 2: Tulsi Leaves (Ocimum sanctum) 

 

      3. Clove Oil [46][57][56] 

 Role: Natural antiseptic and analgesic 

ingredient. Its main component, eugenol, 

provides antimicrobial and pain-relieving 

action. 

 Oral Benefits: Helps reduce toothache, 

gum pain, oral sensitivity, and microbial 

growth. 

 Concentration: 0.1 mL to 0.2 mL 

 Source: Clove buds or clove oil. 

 

Fig 3: Clove Oil (Clove Buds) 

4. Peppermint Oil [43][32][39] 

 Role: Flavoring and refreshing agent with 

mild antimicrobial action. 

 Oral Benefits: Gives cooling sensation, 

fresh breath, and improves taste and patient 

acceptability. 

 Concentration: 0.1 mL 

 Source: Peppermint oil. 

 

Fig 4: Peppermint Leaves 

5. Glycerin [33][36][39] 

 Role: Humectant that retains moisture and 

gives smooth mouthfeel. 

 Oral Benefits: Prevents dryness and 

improves texture of the formulation. 
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 Concentration: 5 mL 

 Source: Pharmaceutical grade glycerin. 

6. Propylene Glycol [49][57][60] 

 Role: Solvent and stabilizer. 

 Oral Benefits: Helps dissolve herbal 

extracts and essential oils and improves 

formulation stability. 

 Concentration: As required. 

 Source: Pharmaceutical excipient. 

7. PEG 400 [60][54][56] 

 Role: Solubilizer and emulsifier. 

 Oral Benefits: Prevents phase separation 

and maintains clarity of the mouthwash. 

 Concentration: As required. 

 Source: Pharmaceutical grade PEG 400. 

8. Sodium Benzoate [6][17][22] 

 Role: Preservative. 

 Oral Benefits: Prevents microbial 

contamination and increases shelf life. 

 Concentration: 0.1 g 

 Source: Preservative grade sodium 

benzoate. 

9. Sugar / Honey [49][55][57] 

 Role: Sweetening agent. 

 Oral Benefits: Improves taste and 

acceptability; honey also provides soothing 

effect. 

 Concentration: As required. 

 Source: Sugar or natural honey. 

10. Turmeric Extract (Curcuma longa) 

[37][22][19] 

 Role: Anti-inflammatory and antioxidant 

herbal ingredient. 

 Oral Benefits: Helps in gingivitis, 

bleeding gums, ulcers, and oral wound 

healing. 

 Concentration: As required. 

 Source: Turmeric rhizome extract. 

 

Fig 5: Turmeric Rhizome (Curcuma longa) 

11. Cinnamon Oil (Cinnamomum verum) 

[18][25][36] 

 Role: Antimicrobial flavoring ingredient. 

 Oral Benefits: Helps control bad breath, 

bacteria, and fungal growth. 

 Concentration: As required. 

 Source: Cinnamon bark oil. 

 

Fig 6: Cinnamon Bark (Cinnamomum verum) 

12. SLS / Coco Glucoside [27][32][48] 

 Role: Surfactant and foaming agent. 

 Oral Benefits: Helps remove debris and 

plaque by improving foaming action. 

 Concentration: As required. 

 Source: Surfactant grade material. 

13. Distilled Water  [28][37][45] 

 Role: Main solvent and base vehicle. 

 Oral Benefits: Ensures purity and safe 

mixing of all ingredients. 

 Concentration: Q.S. to 100 mL 

 Source: Distilled water. 

 

 Concentration Calculations: 

Calculation Method: We use the %w/w 

(percentage weight by weight) formula: 

Amount of ingredient (g) = Desired concentration 

× Total weight of formulation (g) 

Density ≈ 1 g/mL, so 100 mL ≈ 100 g total batch 

weight 

1. Herbal Extract Phase Calculations: 

 Total herbal extracts = 20% of 100 g = 20 g 

 Neem extract (50% of herbal phase) = 0.50 

× 20 g = 10.0 g (measured 10.0 g) 

 Tulsi extract (50% of herbal phase) = 0.50 

× 20 g = 10.0 g (measured 10.0 g) 

2. Excipient Phase Calculations: 

 Glycerin (humectant) = 5% w/w = 0.05 × 

100 g = 5.0 g (measured 5.0 g) 

 Peppermint oil (flavor) = 0.1% w/w = 

0.001 × 100 g = 0.1 g (2 drops ≈ 0.1 g) 

 Sodium benzoate (preservative) = 0.1% 

w/w = 0.001 × 100 g = 0.1 g (measured 0.1 

g 

3. Water Phase Calculation: 

 Total non-water components = 25.2 g 

 Distilled water required = 100 g - 25.2 g = 

74.8 g (measured 75.0 g) 
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Table 1:Complete Concentration Table 

Ingredients % w/w Theoretical (g) Measured (g) Function 

Neem Extract 20.0% 10.0 g 10.0 g Antibacterial core 

Tulsi Extract 20.0% 10.0 g 10.0 g Anti-inflammatory 

Glycerin 5.0% 5.0 g 5.0 g Humectant 

Peppermint Oil 0.1% 0.1 g 0.1 g Flavoring 

Sodium Benzoate 0.1% 0.1 g 0.1 g Preservative 

Distilled Water 74.8% 74.8 g 75.0 g Solvent 

TOTAL 100.0% 100.0 g 100.2 g  

 Methodology 

 Preparation Phase (Neem-Tulsi Herbal 

Mouthwash - Single 100 mL Batch) 

[2][12][36] 

Gather Tools: Digital scale (0.01g accuracy), 250 

mL glass beakers (2), 100 mL measuring cylinders, 

glass rod, muslin cloth, Whatman No.1 filter paper, 

pH meter/pH strips, hot plate/water bath, 100 mL 

amber glass bottle, labels, spatula.  

Quality Requirements: 

 Neem/Tulsi leaves: Fresh, pesticide-free, 

locally sourced 

 Distilled water: Freshly boiled & cooled or 

lab-grade 

 All glassware: Sterilized (70% IPA rinse) 

 Workspace: Clean lab bench, covered with 

parchment paper 

 Formulation: [26][21][46][50][59] 

Step 1: Prepare Neem Extract 

Take 10 grams of dried neem leaves. Put them in a 

glass beaker. Add 100 ml distilled water. Heat on 

low flame for 25 minutes. Keep stirring every 5 

minutes. Let it cool down completely. Filter through 

cloth, then filter paper. Take out 10 ml clear neem 

extract. Keep in fridge.  

Step 2: Prepare Tulsi Extract 

Take 10 grams of dried tulsi leaves. Put in another 

glass beaker. Add 100 ml distilled water. Heat for 25 

minutes on low flame. Stir every 5 minutes. Cool 

completely. Filter through cloth, then filter paper. 

Take out 10 ml clear tulsi extract. Keep in fridge. 

Step 3: Clean Equipment 

Take a clean 250 ml glass beaker. Wipe all 

equipment with alcohol. Use digital weighing scale. 

Set scale to zero (TARE) 

Step 4: Mix Herbal Extracts 

Pour 10 ml (10 grams) neem extract in beaker. Add 

10 ml (10 grams) tulsi extract. Stir well with glass 

rod for 2 minutes until mixed. 

Step 5: Add Glycerin 

Add 5 grams (5 ml) glycerin to herbal mixture. Stir 

for 1 minute until smooth 

Step 6: Add Preservative 

Add 0.1 gram sodium benzoate powder. Stir until 

completely dissolved (1 minute) 

Step 7: Add Water 

Slowly pour 75 ml distilled water while stirring. 

Check total weight = 100 grams. 

Step 8: Add Flavor 

Add 2 drops peppermint oil. Gently mix with up-

down motion (don't shake). 

Step 9: Check pH 

Test pH with pH paper or meter. Must be 6.0 to 7.0. 

If too low, add drop of sodium bicarbonate. If too 

high, add drop citric acid. 

Step 10: Final Filter 

Pour through clean filter paper into funnel. Collect 

clear liquid in amber bottle. 

Step 11: Label & Store 

Write on label: "Neem-Tulsi Mouthwash, made: 

DD/MM/YY, Use by: DD/MM/YY ". Store at room 

temperature. 

 

Fig 7: Flow Diagram of Neem-Tulsi Mouthwash Preparation 
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 Evaluation Test 

1. Color & Appearance 

Method: Hold 10 ml sample against white paper in 

good light. Observe color (light green-brown 

expected). Check for cloudiness/particles. 

Reason: Good mouthwash must be clear and 

attractive. Cloudy = poor extraction/filtering. Dark 

color = over-heating extracts. 

Expected: Light green-brown, crystal clear. 

2. Odor/Smell Test 

Method: Gently smell from bottle opening (don't 

shake). Describe as herbal-minty, pleasant, or bitter. 

Note intensity. 

Reason: Must smell fresh for patient use. Too 

bitter = low peppermint/rejects product. Foul smell 

= contamination. 

Expected: Pleasant herbal-mint aroma. 

3. pH Measurement (Critical) 

Method: Dip pH paper strip or pH meter electrode 

in 5 ml sample. Record exact value. Target: 6.0-7.0. 

Reason: Wrong pH irritates mouth. Below 5.0 = 

burns tongue. Above 8.0 = damages enamel. 6-7 = 

safe/comfortable. 

Expected: 6.2-6.8. 

4. Clarity Test 

Method: Pour 10 ml in transparent glass. Shine 

torchlight through. Look for floating 

particles/sediment at bottom. 

Reason: Particles scratch teeth/harsh feel. Must 

be crystal clear for professional product. 

Expected: No visible particles against light. 

5. Viscosity/Thickness 

Method: Pour 10 ml from height of 30 cm into 

beaker. Observe flow – watery, medium, or thick. 

Time flow with stopwatch  

Reason: Too watery = poor mouthfeel. Too thick 

= doesn't rinse well. Medium flow = ideal coating on 

teeth/gums. 

Expected: Slightly thicker than water (glycerin 

effect). 

6. Stability Test (4 Weeks) 

Method: Store 20 ml in clear bottle at room temp 

(25-30°C). Check weekly: color change, smell, 

clarity, separation. 

Reason: Shelf life confirmation. Color 

darkening/separation = unstable formula. Must 

remain same 4 weeks minimum. 

Expected: No change after 28 days. 

7. Foaming Ability 

Method: Pour 10 ml in 100 ml cylinder. Shake 

vigorously 10 seconds. Measure foam height after 

30 sec, 2 min, 5 min. 

Reason: Foam = cleaning power. Good foam lifts 

plaque/food particles. Poor foam = ineffective 

cleansing. 

Expected: 2-3 cm foam stable 2 minutes. 

8. Antimicrobial Activity (Agar Well Test) 

Method: Spread bacteria (S. aureus) on agar plate. 

Make 6mm wells. Add 50 µl mouthwash vs 

chlorhexidine control. Incubate 24 hr (37°C). 

Measure clear zone (mm). 

Reason: Proves kills mouth germs. Zone 12-16 

mm = effective vs plaque bacteria. No zone = failed 

formula. 

Expected: 12-16 mm zone of inhibition. 

9. Taste Test (Optional - Panel of 5) 

Method: 5 volunteers rinse 10 ml for 30 sec, spit. 

Rate taste: pleasant(3), acceptable(2), bitter(1), 

unbearable(0). 

Reason: Nobody uses bad-tasting product. Must 

be acceptable for twice-daily compliance. 

Expected: Average score ≥2.5/3. 

10. Specific Gravity (Density) 

Method: Weigh 10 ml in 25 ml pycnometer. 

Calculate: density = weight/volume (water = 1.0 

g/ml). 

Reason: Confirms correct composition. 0.98-1.02 

g/ml = proper water/oil balance. Wrong = 

formulation error. 

Expected: 0.99-1.01 g/ 

 RESULTS: 

1. Color & Appearance 

Result: Light green-brown color, crystal clear 

solution. No cloudiness, particles, or sediment 

observed when viewed against white background. 

Pass ✓ (Ideal appearance for herbal mouthwash). 

2. Odor/Smell Test 

Result: Pleasant herbal-minty aroma. Mild 

intensity, no bitterness or foul smell. Peppermint 

effectively masks neem's characteristic odor. 

Pass ✓ (Patient acceptable). 

3. pH Measurement 

Result: pH = 6.5 (measured with digital pH meter 

at 25°C). 

Pass ✓ (Perfect oral compatibility – no irritation 

expected). 

4. Clarity Test 

Result: 100% transparent. Torchlight passes 

clearly through 10 ml sample. Zero floating particles 

or bottom sediment. 

Pass ✓ (Professional quality clarity). 

5. Viscosity/Thickness 
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Result: Medium flow (slightly thicker than water). 

Pour test from 30 cm height shows smooth, 

controlled flow. No dripping or stringiness. 

Pass ✓ (Good mouthfeel due to 5% glycerin). 

6. Stability Test (4 Weeks Results) 

Week 0: pH 6.5, Clear, Herbal-mint smell 

Week 1: pH 6.5, Clear, No change 

Week 2: pH 6.4, Clear, Smell intact 

Week 3: pH 6.4, Very slight color darkening 

Week 4: pH 6.4, Clear, Stable ✓ 

Result: Physically stable 28 days at room temp 

(27°C). Minor color change acceptable. No 

separation/microbial growth. 

Pass ✓ (4-week shelf life confirmed). 

7. Foaming Ability 

Result: Initial foam height 3.2 cm (after 10 sec 

shake). Stable 2.8 cm at 2 min, 1.5 cm at 5 min. 

Pass ✓ (Good cleansing foam from peppermint + 

glycerin). 

8. Antimicrobial Activity (Agar Well Diffusion) 

Test Organism: Staphylococcus aureus (oral 

pathogen) 

Well Content: 50 µl sample 

Results: 

• F1 Mouthwash: Zone = **14 mm** ✓ 

• Chlorhexidine 0.2%: Zone = **18 mm** (positive 

control) 

• Distilled Water: Zone = **0 mm** (negative 

control) 

Result: Significant antibacterial activity. 14 mm 

zone proves kills common mouth bacteria. 78% 

efficacy vs chlorhexidine. 

Pass ✓ (Therapeutically effective). 

9. Taste Test (5 Panel Members) 

Result: Average score 2.6/3 (pleasant=3). Ratings: 

3, 3, 2, 3, 2. All willing to use daily. 

Pass ✓ (High patient compliance expected). 

10. Specific Gravity 

Result: 1.00 g/ml (10 ml weighed 10.02 g in 

pycnometer). 

Pass ✓ (Perfect density matching pure water base). 

Table 2: Physicochemical and Microbiological Evaluation Results of Neem-Tulsi Herbal Mouthwash (F1) 

Test Parameter Observed Result Acceptance Criteria Status 

Color & Appearance Light green-brown, crystal clear Clear solution Pass 

Odor Herbal-minty, pleasant Acceptable aroma Pass 

pH (25°C) 6.5 Oral compatible Pass 

Clarity 100% transparent Crystal clear Pass 

Viscosity Slightly thick (glycerin effect) Good mouthfeel Pass 

Stability (4 weeks) Stable 28 days RT No separation Pass 

Foaming Ability 3.2 cm → 2.8 cm (2 min) Good cleansing Pass 

Antimicrobial Activity 14 mm vs S. aureus Effective Pass 

Taste Panel (n=5) 2.6/3 Patient acceptable Pass 

Specific Gravity 1.00 g/ml Correct composition Pass 

Test Parameter Observed Result Acceptance Criteria Pass 

Color & Appearance Light green-brown, crystal clear Clear solution Pass 

 

Discussion:  

1. Appearance: All formulations crystal clear. F0 

Control = colorless, F1 Standard (10% extracts) 

= light green brown (attractive herbal color), F2 

High Potency (15% extracts) = dark green-

brown. Best = F1 (professional herbal appearance, 

not too dark). 

2. Odor: F0 = plain watery smell, F1 = pleasant 

herbal-mint (perfect balance), F2 = strong herbal 

(slightly bitter). Best = F1 (patient-friendly aroma, 

peppermint works well). 

3. pH: F0 = 6.8, F1 = 6.5, F2 = 6.2. All safe 6.0-7.0 

range. Best = F1 (ideal oral compatibility, no 

irritation risk). 

4. Clarity: All 100% transparent against 

torchlight. F0/F1 perfect clarity, F2 slight 

haze (higher extract load). Best = F1 (professional 

quality). 

5. Viscosity: F0 = watery, F1 = medium thick 

(glycerin effect), F2 = slightly thick. Best = 

F1 (coats teeth/gums well without heavy feel). 

6. Foaming Height: F0 = 2.0 cm, F1 = 3.2 cm, F2 

= 3.5 cm. All pass >2 cm test. Best = F2 (best 

cleansing power). 

7. Antimicrobial Activity (vs S. aureus): F0 = 0 

mm, F1 = 14 mm, F2 = 16 mm. Chlorhexidine = 

18 mm. Best = F2 (78-89% chlorhexidine efficacy). 

8. Taste Panel (5 students): F0 = 1.8/3, F1 = 

2.6/3, F2 = 2.2/3. Best = F1 (most pleasant, high 

compliance). 

9. Stability (4 weeks): All stable - no separation, 

microbial growth. F1/F2 minor color darkening 

acceptable. All pass (28 days RT). 

10. Specific Gravity: F0 = 0.99, F1 = 1.00, F2 = 

1.01. All 0.98-1.02 range. Best = F1 (perfect 

composition). 

Best Formula = F1 Standard (10% Neem + 10% 

Tulsi) 

Because: 

 Attractive light green-brown 

color (herbal premium look) 
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 Perfect herbal-mint smell (patient loves 

it) 

 Ideal pH 6.5 (safe for mouth) 

 Best taste score 2.6/3 (daily use possible) 

 Strong 14 mm antibacterial zone (78% 

chlorhexidine power) 

 Perfect viscosity + foam balance 

 All tests 100% PASS 

 

CONCLUSION: 

The antimicrobial evaluation demonstrated that the 

neem and tulsi extracts contributed significant 

antibacterial activity against oral microorganisms 

responsible for dental plaque, bad breath, and oral 

infections. The synergistic effect of neem and tulsi 

provided enhanced therapeutic benefits due to their 

well-known antimicrobial, anti-inflammatory, and 

antioxidant properties. The optimized formulation 

effectively inhibited microbial growth while 

remaining free from harsh chemicals commonly 

present in synthetic mouthwashes. 

Furthermore, the herbal mouthwash formulation was 

found to be economical, easy to prepare, and based 

on naturally available herbal ingredients, making it 

a safer and more eco-friendly option for long-term 

oral care. The use of herbal ingredients also reduces 

the chances of side effects such as tooth staining, 

burning sensation, altered taste, and mucosal 

irritation that are often associated with chemical 

mouthwashes. 
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