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A natural and efficient substitute for conventional dental care products, herbal
toothpaste has both medicinal and aesthetic advantages. This study focuses on
creating and testing a polyherbal toothpaste that contains ingredients that are
known to have antibacterial and anti-inflammatory qualities, such as ginger, tulsi,
clove, acacia gum, peppermint oil, and honey. The toothpaste was prepared using
standard procedures and evaluated for physical appearance, pH, spreadability,
extrudability, foamability, homogeneity, abrasiveness, moisture content, and
antimicrobial activity. The final formulation demonstrated desirable organoleptic
and physicochemical characteristics, with a neutral pH (7.5), excellent
spreadability (2.9 cm/sec), and no sharp or abrasive particles. Agar well diffusion
method confirmed moderate antibacterial activity against Escherichia coli, with a
zone of inhibition of 10 mm, outperforming a commercial herbal counterpart. The
presence of bioactive phytoconstituents such as eugenol, flavonoids, and menthol
contributed to the therapeutic potential of the formulation. These findings support
the development of eco-friendly, effective herbal toothpaste for daily oral hygiene.

© IDAAM Publications All rights reserved

INTRODUCTION

Oral health is a critical aspect of general health
and well-being, with dental caries and
periodontal diseases being among the most
common oral health problems globally. The
increasing prevalence of oral infections, coupled
with the rising resistance to conventional
antimicrobial agents, has driven interest in
herbal alternatives for oral care. Herbal
toothpastes have gained popularity as they
combine the benefits of natural extracts with
proven therapeutic properties, offering a safer
and sustainable approach to oral hygiene [11.

Herbal ingredients like clove oil, tulsi, gum acacia
and peppermint oil are well-documented for
their antimicrobial and anti-inflammatory
effects. Clove oil, rich in eugenol, demonstrates
potent activity against oral pathogens such as
Streptococcus mutans and Candida albicans,
which are primarily responsible for dental caries
and fungal infections, respectively. Similarly,
tulsi extract is known for their ability to inhibit

bacterial growth and reduce inflammation,
making them effective in treating gingivitis and
other periodontal conditions [21.

Acacia gum, also referred to as Gum Arabic or
Indian gum, serves multiple functions in
formulations and is particularly valued in
toothpaste as a binder. Its natural polysaccharide
composition allows it to effectively hold
ingredients  together,  ensuring  uniform
consistency and stability in the toothpaste. This
property also aids in improving the texture and
preventing separation of the components during
storage [31.

Peppermint oil is used in herbal toothpaste as a
flavoring agent and for its therapeutic benefits. It
contributes to oral health due to its
antimicrobial, anti-inflammatory, and cooling
properties. The menthol content in peppermint
oil offers a refreshing taste and aroma while
aiding in reducing oral bacterial growth and
inflammation associated with gum issues such as
gingivitis.
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Table 1: Formulation of herbal toothpaste

Sr .No. Ingredients Properties Quantity
1 Ginger Anti-microbial, Anti-fungal 1.5gm
2 Tulsi Anti-bacterial 1.5gm
3 Clove Anti-inflammatory 1.5gm
4 Acacia gum Binding agent 2gm

5 Sodium lauryl sulphate Foaming agent 2.5gm
6 Peppermint oil Flavoring agent 0.5ml
7 Honey Sweetening agent 0.5ml
8 Sodium Chloride Abrasive S5gm
9 Glycerin Humectant 2ml
10 Methyl paraben Preservative 0.5

11 Water Vehicle q.s

Studies also indicate its ability to promote fresh
breath and enhance the overall acceptability of
toothpaste formulations 1.

In addition to therapeutic benefits, herbal
formulations provide mechanical cleaning
through mild abrasives like calcium carbonate,
which removes dental plaque and stains without
damaging tooth enamel. Other components, such
as glycerin and sodium benzoate, ensure texture
stability and microbial safety of the formulation
[,

The present study focuses on the formulation

and  evaluation of herbal toothpaste
incorporating these natural ingredients to
harness  their antimicrobial and anti-

inflammatory properties. The objective is to
develop an effective, safe, and eco-friendly
alternative to chemical-based oral care products.

MATERIALS AND METHODS

Ginger (Zingiber officinale), Tulsi (Ocimum
tenuiflorum), Clove (Syzygium aromaticum) and
Honey obtained from local market Karad,
Maharshtra, India, Sodium chloride, sodium
lauryl sulphate, methyl paraben were obtained
from Loba Chemie pvt. Ltd, Mumbai. Glycerine,
acacia gum (Acacia senegal) and peppermint oil
were obtained from Research Lab Fine Chem,
Mumbai.

Formulation of herbal toothpaste

To preserve the particle size, the bases, such as
sodium chloride, sodium lauryl sulfate, and
methyl paraben, are first weighed in accordance
with the amounts specified in the formula before
being sieved using sieve number 80. The
following  stage involved mixing the
aforementioned chemical bases in a mortar and

pestle and triturating them with glycerine until
they reached a semisolid consistency [6l. Then,
precisely weighed powdered herbal components
were added to the base after first being sieved.
Finally, peppermint oil was used as a flavoring [71.

Physical appearance
Color: The color of the toothpaste formulation
was assessed. The visual color was examined.

Odor: By sniffing the product, the odor was
discovered.

Taste: The formulation was tasted in order to
manually verify the taste.

Texture: The smoothness of the paste
formulation was assessed by rubbing it between
the fingertips.

pH

pH of formulated herbal toothpaste was
determined by using pH meter. 15g of toothpaste
placed in 150ml of beaker. Allow the 10ml of
boiled and then cooled water. Stir vigorously to
make a suspension [8-14],

Spreadability

A second glass slide is carefully placed over the
one that has about 1 gram of tooth paste
weighted at the center of the glass slide (10 x 10
cm). A 2-gram weight is positioned in the center
of the plate. The paste's diameter is measured in
centimeters after 30 minutes. After three
iterations of the experiment, the average
diameter is calculated.

Extrudability
Using this approach, a typical capped collapsible
aluminum tube was filled with the prepared
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paste, and the end was crimped shut. The tubes'
weights were noted. The tubes were clamped
after being positioned between two glass slides.
After covering the slides with 10g, the cap was
taken off [17],

Foamability

By adding a tiny amount of formulation with
water to a measuring cylinder, the initial volume
was recorded, and the cylinder was shook ten
times to assess the toothpaste's foamability. A
final foam volume was recorded.

Homogenecity

Using normal force at 27+2°C, the toothpaste will
extrude a uniform mass from the collapsible tube
or any other appropriate container. Additionally,
the majority of the contents must protrude from
the container's crimp before being rolled [18],

Identification of sharp and edge abrasive
particles

Scratch the contents on the butter paper for 15
to 20 cm with your finger to see if there are any
sharp or abrasive particles present. The process
should be repeated at least ten times.

Moisture content

15 grams of toothpaste were weighed, dried at
105°C in an oven, and then chilled. Weight loss is
expressed as a percentage of moisture content
and computed using the provided formula:

% Moisture

_ Original sample weight - dry sample weight % 100

Original sample weight

Antibacterial Activity

The antimicrobial assay was conducted using
strains of Escherichia coli. The antibacterial assay
was conducted using the agar well diffusion
method. Twenty milliliters of Nutrient Agar
medium were added to each petri plate, and the
plates were left to harden. After the plates had
set, a spreader was used to evenly distribute 20
ul of the E. Coli bacterial culture. The excess
inoculum was drained away and the inoculum
was allowed to dry for 5 minutes. Agar well of 5
mm in diameter were prepared with the help of a
sterilized stainless cork-borer. The wells were
labelled appropriately and to each well were
loaded with formulated toothpaste; Standard
reference of marketed formulation was used as
controls for the tested bacteria. The plates were
incubated at 37° C for 24 hours 18], The diameter
of the zones of inhibition against the studied

bacteria was used to evaluate the antibacterial
activity [19-26],

RESULTS AND DISCUSSION

Physical Appearance

The formulated herbal toothpaste exhibited a
brownish green color, which is characteristic of
the natural ingredients used. It possessed a
distinctive,  characteristic odour typically
associated with herbal formulations. Upon
sensory evaluation, the taste was found to be
sweet with a pleasant cooling sensation,
enhancing consumer acceptability. The texture of
the formulation was smooth, indicating uniform
mixing of the components and a desirable
consistency for ease of application and brushing.

pH

The pH of the herbal toothpaste was found to be
7.5, which falls within the acceptable range for
oral formulations. This near-neutral pH is ideal
for maintaining the natural pH of the oral cavity
and minimizing the risk of enamel erosion or
mucosal irritation.

Spreadability

The spreadability of the formulation was
recorded as 2.9 cm/sec, indicating good
spreadability. This suggests that the toothpaste
can be easily applied over the toothbrush and
evenly distributed across the teeth and gums,
contributing to efficient cleaning action.

Extrudability
The extrudability test revealed that the herbal
toothpaste  possessed good extrudability,

allowing it to be dispensed smoothly and
consistently from the tube with minimal effort.
This property enhances user convenience and
ensures uniform dosing.

Foamability

The foamability assessment showed that the
foam height increased by 2.5 cm from the initial
volume, reflecting satisfactory foaming ability.
Adequate foam formation plays a role in better
dispersion and surface contact during brushing,
contributing to effective cleansing.

Homogenecity

The formulation was observed to be
homogeneous, with no visible phase separation,
lumps, or grit. This uniformity indicates proper
blending of the ingredients and stability of the
formulation over time.
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Identification of Edge Abrasive and Sharp
Particles

Microscopic and tactile evaluation confirmed the
absence of sharp or edge abrasive particles in the
formulation. This result demonstrates the safety
of the toothpaste for daily use, reducing the risk
of abrasion to enamel and soft tissues.

Moisture Content

The moisture content of the herbal toothpaste
was determined to be 15.4%, which is within the
acceptable limits. This moisture level supports
the formulation's stability and shelf life while
preventing microbial contamination and drying.

Comparative Evaluation of Antimicrobial
Activity

Using the agar well diffusion method, the
antibacterial activity of the prepared herbal
toothpaste against Escherichia coli (E. coli) was
assessed and contrasted with commercial herbal
toothpaste. The zone of inhibition was measured
to determine the extent of bacterial growth
suppression. The formulated herbal toothpaste
showed a zone of inhibition of 10 mm, indicating
moderate antimicrobial activity. In comparison,
the marketed herbal toothpaste demonstrated a
smaller or negligible zone of inhibition,
suggesting lower antimicrobial efficacy.

This comparison indicates that the laboratory-
formulated herbal toothpaste  possesses
enhanced antibacterial properties relative to the
marketed counterpart. The observed
antimicrobial activity could be attributed to the
presence of bioactive phytoconstituents in the
herbal formulation, which may act synergistically
to inhibit microbial growth.

Thus, the formulated herbal toothpaste
demonstrates potential effectiveness in reducing
oral bacterial load and could serve as a
promising natural alternative in oral hygiene
products.

CONCLUSION

The formulated herbal toothpaste incorporating
natural ingredients like clove, tulsi, ginger, and
peppermint oil showed promising antimicrobial
and anti-inflammatory activity, coupled with
excellent physicochemical properties and
consumer-friendly organoleptic characteristics.
Its efficacy against E. coli, smooth consistency,
neutral pH, and acceptable foaming ability
highlight its potential as a safe, effective, and
natural alternative to synthetic toothpaste. This

study reinforces the significance of phytotherapy
in oral care and encourages further exploration
and clinical testing of herbal oral hygiene
products to meet increasing consumer demand
for sustainable and chemical-free formulations.
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