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A B S T R A C T

Herbal liquid formulations are the preparation for oral health related issues like toothache, swelling,
redness, bacterial or fungal infection in mouth, tooth decay, bleeding gums, weakened gums, etc. Such
preparation also improves gums strength, removing bad breath and give fresh feel during good start of the
day. Dentists generally use such preparations as antimicrobials before or after oral surgery to sanitize the
surface of affected gums and teeth to avoid further contamination. Herbs like Tulsi, Clove, Mint, Ginger
etc., are generally used either alone or in combination in herbal mouth-wash preparations which also render
antibacterial activities. The other herbs like Eucalyptus and Liquorices have been reported to possess
antibacterial, anti-oxidant, aromatic, anti- inflammatory and sweetening properties. In the present work,
the research continues with formulation and evaluation of a herbal mouth rinse by using a combination of
selected herbal extracts of Tulsi, Bael, Eucalyptus leaves and Liquorices rhizome for their antimicrobial
activity against S. aureus using agar well diffusion plate technique. It was found that the formulated
herbal mouth rinse or preparations gave satisfactory results in controlling the microorganism. Different
physicochemical tests of prepared preparations were performed to figure out their pH, phase separation,
homogeneity and scent.,
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1. Introduction

Dental diseases are the most common type of non-
communicable disease. Many numerous bacterial species
that are found to be present in human saliva which can
cause a variety of dental issues, most notably dental caries
and gingivitis. It was found that due to consequence of
the continuous influx of nutrients from saliva, food intake,
warm temperatures, and moisture the, microorganisms
develop quickly and build dental plaque in the mouth
area. Plaque makes the gum line and chewing area

* Corresponding author.
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Pandey).

more vulnerable to decay. Unpleasant mouth odor is
another problem associated with teeth caused by volatile
sulfur compounds.1 Dental floss, inter-dental cleaners, and
chemotherapeutic items like mouthwash, dentifrices, and
chewing gum are generally used to overcome oral problems.
Mouth rinse or mouthwash is the most popularly used
supplementary element in dental care. Mouth rinses can
be used in either preventing or treating oral problems
as they have anti-microbial, deodorizing, and refreshing
effects.2,3 Dentists use mouthwash to avoid any infection
in the oral cavity as they contain antibacterial agents.
Streptococcus mutans and Candida albicans are mostly
responsible microorganisms in oral diseases.4,5 The lips
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and hands serve as the pathogen’s main reservoirs in the
hospital setting which then spread to many different regions
of the human body.6 Currently, most of us use commercially
available mouth rinse preparations, which contain several
chemicals like chlorhexidine, sodium lauryl sulfate, methyl
salicylate, benzalkonium chloride, hydrogen peroxide, etc.
But it was found that there is most prevalent side effect
in tooth staining. Natural products obtained from different
sources like plants or herbs, animals and minerals play
a significant role in the development of drugs6,7 and are
the source of more than 25 % of modern medications.
Medicinal herbs have been used to cure illnesses from a
long time. The literature survey reveals that Tulsi extract
is most commonly useful in treating periodontitis and rich
in Vitamin C and zinc.8–10 Herbs like Bael leaves have
antibacterial properties and are believed to decrease bad oral
odors and also possess anti-inflammatory, anti-oxidant and
antibacterial properties.11 Extract of herb like Eucalyptus is
useful in gingivitis.12,13 The chemical constituents present
in the herbs like liquorices have potential fruitful effects
in oral diseases its mouthwash and are also effective
in treatment of stomatitis, mouth ulcer.14,15 In view of
importance of herbs in dental diseases and mentioned
biological activities of pants like Tulsi, Bael, Eucalyptus
and Liquorices herbs, herewith we formulate and evaluate
new preparation or mouth rinse in which the extract of all
mentioned herbs like Tulsi, Bael, Eucalyptus and Liquorices
were incorporated.

2. Materials and Methods

In present research methodology; Extracts of leaves of
various plants were used and Shadow Drying Technique was
followed to get dried plant product.7

1. Collection: Leaves of Tulsi (Ocimum sanctum Linn),
Bael (Aegle marmelos Linn) Euca-lyptus (Eucalyptus
globules Labill) and stem of Liquorices (Glycyrrhiza
glabra Linn) were randomly collected from mature
plants. Specimens were authenticated at laboratories.

2. Extraction: Collected leaves of the selected mature
plants were washing with sterile water in order to
remove dust and dirt. The leaves were spread in
container trays and kept at room temperature for 4-
5 days in the shade. Later the dried leaves were
taken and pulverized with the help of a sterile mixer
under a septic condition. The pulverized leaves were
transferred to air-tight sterile container jars. Sterile
distilled water (100 ml) was taken in four conical
flasks and the pulverized leaves were weighed and
suspended in distilled water under sterile conditions.
The preparations were heated and sterilized at 40◦C
for 5-10 minutes and incubated at 37◦C for 72h.
After incubation the extracts were filtered and boiled
vigorously to kill the bacterial spores to avoid

contamination. The extracts after heating are ready to
use for the formulation (F) of mouth rinse Table 1.

3. Preparations: A measure quantity of each extract
was taken in a mortal pestle and a small amount of
water added to this mixture of all ingredients and then
triturated and mixed properly in such way that the lump
formation was avoided. The final volume was made
with water and added salt solution for its preservative
as well as flavoring effects. Formulated products were
packed in well-closed sterile containers and evaluated
for different formulation parameters.

4. Formulation Parameter: pH of the formulations was
determined by using Digital pH meter kncp-ELICO-
LI-120. A standard buffer solution was used for the
purpose of calibrating the instrument. About 1 ml of
mouth rinse was taken and dissolved in 50 ml of
distilled water and its pH was recorded.

3. Microbial Activity

The streak plate method was implemented for evaluating
the presence of microbial growth in the formulated mouth
rinses. A control was also prepared in the same way. The
plates were incubated by placing them in the incubator at
37◦C for the duration of 24 hours. After completion of the
incubation period, the plates were checked for microbial
growth by comparing them with the control.

3.1. Antimicrobial activity

Evaluation of Mouth Rinse: The formulated mouth
rinse was inoculated in the plates of agar media by
streak plate method and a control was prepared by using
Ampicillin as a standard antibiotic. In vitro, antibacterial
activity was finished on isolated colonies of Streptococcus
aureus. The agar well diffusion technique was adopted for
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Table 1: Formulation of oral rinses / mouth rinse

Sr. No Ingredients Actvity F-1 F-2 F-3
1. Tulsi Ocimum sanctum Linn Anti-bacteria Anti-

inflammatory
03ml 04 ml 05 ml

2. Bael Aegel marmelos Anti-bacteria Anti-
inflammatory

04 ml 05 ml 06 ml

3. Eucalyptus Eucalyptusglob ulus Anti-bacteria Anti-
inflammatory

03 ml 03 ml 03 ml

4. Liquorice Glycyrrhiza glabra Anti- inflammatory and
Sweetener

04 ml 03 ml 04 ml

5. Salt solution Preservative 05 ml 7.5 ml 10 ml
6. Distilled Water Vehicle 29 ml 23.5 ml 18 ml
7. Total Volume - 50 ml 50 ml 50 ml

Table 2: Physical parameter of herbal mouth rinse

Sr. No Staphylococcus aureus Zone of Inhibition (mm)
20µl 40µl 60µl

1. F-1 8 10 10
2. F-2 10 12 13
3. F-3 11 12 14
4 Control drug:- Ampicillin (50mg/ml) 12 13 15

Table 3: Physicochemical evaluation of herbal mouth rinse

Sr. No Formulation Number Colour Odour Homogeneity pH
1. F-1 Light brown Pleasant Good 6.1
2. F-2 Light brown Pleasant Good 6.3
3. F-3 Light brown Pleasant Good 6.2

Figure 1: Antimicrobial activity of standard Ampicillin and
prepared solution (F-1, F-2 and F-3) against Streptococcus aureus.

determining the zone of inhibition and minimum inhibitory
concentrations (MIC). The strains of Streptococcus aureus
were inoculated in a pre- fabricated agar plate. When the
plates were dried then three wells were drilled with the help
of a 6 mm agar well cutter. Mouth rinse solutions in the
concentration of 20 µl, 40 µl, and 60 µl were loaded in
all the respective wells. The drug-loaded agar plates were
kept undisturbed for the passive diffusion of herbal mouth
rinses in to the agar culture medium and incubated at 37◦C
for 24 hours. Commercially available Antibiotic Ampicillin
(50mg/ml) was used as the positive control. The zone of
inhibition in mm was recorded for each plate and compared
with the control.

4. Results and Discussion

Physical parameters like colour, odour and homogeneity
were done by visual examination and pH was determined
using a digital pH meter kncp-ELICO-LI-120.

Among the different formulations, the best formulation
of mouth rinse is F-3. This mouth rinse was effective in
combating oral bacteria. It is stable for long-term storage
in terms of pH, color and odor. The formulation’s pH was
determined and found to be in the range of 6.1-6.3. The
results of the pH range of the formulated mouth rinse are
suitable for oral disorders Table 2.
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The formulations were free of microorganisms because
any microbial growth was not observed in them. The
antibacterial activity of different concentrations of mouth
rinses was determined using the agar well diffusion method.
The zone of inhibition results for Staphylococcus aureus
was determined and found to be more than 8 mm which
indicates better anti-microbial activity of these formulations
Figure 1 and Table 3.

These results indicated that the herbal mouth rinse
has considerable antibacterial action and that the new
preparation can prevent bacterial development in the oral
cavity. The association of oral microbial load on oral
diseases in well-established, thus this herbal mouthwash
helps in motivating good oral health.

5. Conclusion

In this study, the natural plants or herbs like Tulsi,
Bael, Eucalyptus and Liquorices extracts were utilized
to get alternate preparations or mouth rinse because of
their reported antibacterial as well as anti - inflammatory
properties. The zone of inhibition results indicated that this
herbal mouth rinse was an effective plaque inhibitor. And
thus, can render a promising formulation in periodontal
diseases. Due to the above-cited results, the formulations
can be used in conjunction with mechanical therapy to
treat plaque-induced gingivitis and for other benefits like a
feeling of freshness after use. A person can simply rinse his
or her mouth with this herbal mouth rinse and avoid a wide
range of oral health disorders. The results of the present
study showed that herbal mouth rinse renders inhibitory
effects on bacterial growth. The selected ingredient shows
bacteriostatic or bactericidal effects.
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