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Herbal gargles are liquid pharmaceutical preparations used for cleansing the oral cavity
and throat while providing relief from infections, inflammation, and irritation. Due to
the increasing incidence of throat infections and growing concerns regarding antibiotic
resistance and adverse effects associated with synthetic formulations, herbal gargles
have gained significant attention as safe and effective alternatives. Medicinal plants such
as ginger (Zingiber officinale), honey, lemon oil, turmeric, clove, and tulsi possess
antimicrobial, anti-inflammatory, antioxidant, and soothing properties that contribute to
the management of pharyngitis and other oral disorders.The present review focuses on
the formulation, therapeutic importance, mechanism of action, evaluation parameters,
and recent research advances related to herbal gargles. Ginger, the principal herbal
ingredient, contains bioactive compounds such as gingerols and shogaols that exhibit
potent antimicrobial and anti-inflammatory activities. Honey acts as a natural soothing
and antimicrobial agent, whereas lemon oil provides flavor and additional antimicrobial
effects. Various evaluation parameters including organoleptic characteristics, pH,
viscosity, stability, phytochemical screening, and antimicrobial activity are
discussed.The review highlights the potential of herbal gargles as economical, safe, and
patient-friendly formulations for maintaining oral hygiene and managing throat
infections. Further research and clinical studies are required to establish standardized
herbal gargle formulations with enhanced therapeutic efficacy and long-term stability.

INTRODUCTION

The oral cavity and throat represent the primary
entry points for numerous microorganisms,
allergens, and environmental pollutants. These

structures play an important role in respiration,
digestion, speech, and immune defense. Due to
continuous pathogenic
microorganisms, the throat and oral cavity are
highly susceptible to infections and inflammatory

exposure to
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conditions such as pharyngitis, tonsillitis,
gingivitis, stomatitis, and oral ulcers. These
conditions  often  cause irritation,
inflammation, difficulty in and

discomfort, thereby affecting the quality of life of

pain,
swallowing,

patients.

Pharyngitis, commonly known as sore throat, is
one of the most prevalent upper respiratory tract
disorders worldwide. It 1is characterized by
inflammation of the pharyngeal mucosa and may
result from bacterial infections, viral infections,
allergies, environmental irritants, smoking, and
exposure to pollutants. Viral infections account for

nearly 70-80% of pharyngitis cases, while
bacterial pathogens such as Streptococcus
pyogenes are responsible for a significant

proportion of the remaining cases. Symptoms
include throat pain, redness, fever, swelling,
difficulty in swallowing, cough, and general
discomfort.

Conventional of throat infections
generally involves the use of antibiotics, antiseptic
mouthwashes, anti-inflammatory agents,
analgesics. Although these medications provide
symptomatic relief, their long-term use may lead
to adverse effects such as drug resistance,
hypersensitivity reactions, alteration of normal
oral microflora, and gastrointestinal disturbances.
Increasing concerns regarding antibiotic resistance

and side effects of synthetic medications have

treatment

and

encouraged researchers to explore natural and
herbal alternatives for oral healthcare.

Herbal medicine has been practiced for thousands
of years in traditional systems such as Ayurveda,
Unani, Siddha, and Traditional Chinese Medicine.
Herbal preparations are considered safer, more
economical, and more acceptable to patients
because they are derived from natural sources.
Medicinal plants contain a wide variety of
phytochemicals including alkaloids, flavonoids,
phenolic compounds, tannins, glycosides, and
essential oils, which exhibit antimicrobial, anti-
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inflammatory, antioxidant, analgesic, and wound-
healing activities.

Among various herbal formulations, herbal
gargles have gained considerable importance for
the management of throat and oral infections. A
gargle is a liquid preparation intended for rinsing
the mouth and throat. Gargling allows direct
contact of active ingredients with infected tissues,
providing rapid therapeutic action. Herbal gargles
help reduce microbial load, soothe inflamed
tissues, relieve pain, improve oral hygiene, and
promote healing. Due to their local action, herbal
gargles provide effective treatment with minimal
systemic side effects.

Ginger (Zingiber officinale) is one of the most
important medicinal plants
formulations. It belongs to the family
Zingiberaceae and has been extensively used as a
spice and medicinal agent for centuries. The
rhizome of ginger contains numerous bioactive
constituents  including gingerols, shogaols,

used in herbal

zingerone, flavonoids, phenolic compounds, and
These phytochemicals are
responsible for its potent antimicrobial, anti-
inflammatory, antioxidant, analgesic, and
immunomodulatory activities.

Scientific studies have demonstrated that ginger
exhibits significant inhibitory activity against
various pathogenic microorganisms responsible
for throat and oral infections. Gingerols and

essential  oils.

shogaols suppress inflammatory mediators and
reduce swelling, redness, and pain associated with
pharyngitis.  Furthermore, the antioxidant
properties of ginger help protect oral tissues from
oxidative stress and tissue damage.

Honey is another valuable natural ingredient
incorporated into herbal gargle
formulations. Honey possesses antibacterial, anti-

commonly
inflammatory, wound-healing, and soothing

properties. It forms a protective coating over
irritated throat tissues and provides relief from
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pain and dryness. Honey also improves the taste
and acceptability of herbal formulations.

Lemon oil, obtained from the peel of Citrus limon,
is widely used as a flavoring and therapeutic agent.
It contains bioactive compounds such as limonene
and citral, which possess antimicrobial and
antioxidant activities. Lemon oil imparts a
pleasant aroma and refreshing taste to the gargle
while contributing additional antimicrobial
effects.

The combination of ginger extract, honey, and
lemon oil provides a synergistic therapeutic effect.
Ginger acts as the primary antimicrobial and anti-
inflammatory agent, honey provides soothing and
protective action,
antimicrobial activity and patient acceptability.
Together, these ingredients form an effective
herbal gargle formulation for the management of
throat infections and maintenance of oral hygiene.
The formulation of herbal gargles requires careful

selection of ingredients and optimization of

and lemon oil enhances

physicochemical properties such as pH, viscosity,
stability, appearance, taste, and microbial quality.
Evaluation of these parameters ensures the safety,
efficacy, and stability of the final product.
Phytochemical screening is also important to
confirm the presence of active constituents
responsible for therapeutic activity there has been
a growing demand for herbal oral care products
due to increasing awareness regarding natural
therapies and their safety profiles. Herbal gargles
offer several advantages including affordability,
easy preparation, minimal adverse effects, broad-
spectrum antimicrobial activity, and improved
patient compliance. These benefits make herbal
gargles a promising alternative to conventional
synthetic formulations. the present study on the
formulation and evaluation of herbal gargle using
ginger extract aims to develop a safe, effective,
stable, and economical herbal preparation capable
of providing relief from throat infections, reducing

ey,
L

(Y95 INTERNATIONAL JOURNAL OF PHARMACELITICAL SCIENCES

microbial growth, soothing inflammation, and
maintaining oral hygiene.

PLANT PROFILE OF GINGER

Scientific Classification

Kingdom: Plantae

Division: Magnoliophyta

Class: Liliopsida

Order: Zingiberales

Family: Zingiberaceae

Genus: Zingiber

Species: officinale

Botanical Name: Zingiber officinale Roscoe

YVVVVVYVYVYVYYVZ

2) Synonyms

e Adrak (Hindi)

e Ginger (English)
e Sunthi (Sanskrit)
e Ale (Marathi

3) Biological Source : Ginger consists of the
fresh or dried rhizomes of Zingiber officinale

Roscoe, belonging to the family
Zingiberaceae.
4) Geographical Source
Ginger is cultivated extensively in:
e India
e China
e Nigeria
e Indonesia
e Thailand
e Nepal
e Sri Lanka
e Bangladesh
5) Morphological Characteristics
Rhizome
e Thick, branched, underground stem
e Yellowish-white internally.
e Aromatic odor.
e Pungent taste.
6111 |Page
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Stem
e Erect and leafy.
e Height 60—120 cm.
Leaves
e Simple and lanceolate.
e Alternate arrangement.
e Green in color.
Flowers
e Yellowish-green with purple spots.
e Arranged in spikes
Fruits

e Rarely produced under cultivation.
Chemical Constituents: Volatile Oil (1-3%)

,Gingerol , Shogaol, Zingerone, Paradol,
Flavonoids, Alkaloids, Phenolic compounds,
Carbohydrates

6) Pharmacological Activities

1. Antimicrobial Activity : Ginger inhibits
growth of bacteria, fungi, and viruses
responsible for oral and throat infections.

2. Anti-inflammatory  Activity Reduces
inflammation by inhibiting prostaglandin
synthesis and inflammatory mediators.

3. Antioxidant Activity : Protects cells against
oxidative damage by
radicals.

4. Analgesic Activity : Provides relief from
pain associated with
inflammation.

5.  Antiemetic Activity

scavenging free

sore throat and

Effective against
nausea, vomiting, and motion sickness.

6. Immunomodulatory Activity Enhances
immune response against infections.

7. Antitussive Activity : Helps reduce cough

and throat irritation.

8) Medicinal Uses

e Treatment of sore throat
e Oral infections

e Common cold

e Cough
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e Indigestion

e Nausea and vomiting

e Rheumatoid arthritis

e Inflammatory disorders

e Respiratory tract infections

MATERIAL AND METHOD

Materials :

Ginger extract, Honey, Lemon oil, Sodium
benzoate, Distilled water, Ethanol (70%),

Whatman filter paper, Muslin cloth.
Formulation Process
1. Collect and wash fresh ginger rhizomes
thoroughly.
2. Shade dry and powder the ginger rhizomes.
3. Extract the powdered ginger by maceration
using 70% ethanol for 48 hours.
4. Filter the extract and concentrate it using a
water bath.
5. Take 30 mL of distilled water in a clean
beaker.
6. Add 1 mL of ginger extract and stir properly.
7. Add 2 mL of honey and mix thoroughly.
8. Add 0.05 mL of lemon oil with continuous
stirring.
9. Add 0.5 g of sodium benzoate and dissolve
completely.
10. Make up the volume to 50 mL using distilled
water.
11. Stir until a homogeneous solution is obtained.
12. Filter if necessary and transfer the prepared
gargle into an airtight amber-colored bottle.
13. Store the formulation at room temperature for
further evaluation..

EVALUATION PARAMETERS OF HERBAL
GARGLE

1) Organoleptic Evaluation

Principle Organoleptic evaluation is the
assessment of a formulation based on sensory
characteristics such as color, odor, taste,
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appearance, and clarity. These characteristics play
an important role in patient acceptance and
compliance.

Procedure : A sufficient quantity of herbal gargle
is taken in a transparent glass container and
observed under normal daylight conditions. The
color, odor, taste, appearance, and clarity are
examined visually and organoleptically.
Observation : The formulation should possess:

e Pleasant color

e Characteristic aromatic odor

e Acceptable taste

e C(lear appearance.

e Absence of suspended particles

2) pH Determination
Principle : The pH of a gargle influences its
stability, compatibility, and safety for oral mucosa.
Procedure
1. Take 10 mL of prepared gargle.
2. Calibrate the pH meter using standard buffer
solutions.
3. Immerse the electrode into the sample.
4. Record the pH value.
Observation : The pH should be within the range
of 5.5-7.0.

3) Viscosity Determination

Principle : Viscosity measures the resistance of a

liquid to flow.

Procedure

5. Transfer the gargle into an Ostwald or
Brookfield viscometer.

6. Measure the time required for flow through
the capillary tube.

7. Calculate viscosity according to standard
formula.

Observation : The gargle should exhibit moderate

viscosity for easy gargling.

4) Stability Study
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Principle : Stability studies determine whether the
formulation maintains its physical, chemical, and
microbiological properties during storage.
Procedure

1. Store samples at:

e Room temperature (25 £+ 2°C)

e Accelerated condition (40 + 2°C)

2. Evaluate at predetermined intervals:

e (Oday

15 days
30 days
Observe:
Color
Odor
pH
Clarity
Precipitation
Observation : No significant change should occur
during storage.

a0 o we

5) Antimicrobial Activity
Principle : The antimicrobial activity of herbal
gargle is determined by measuring its ability to
inhibit microbial growth.
Method : Agar Well Diffusion Method
Procedure

8. Prepare nutrient agar medium.

9. Sterilize and pour into petri dishes.

10. Inoculate bacterial culture uniformly.

11. Create wells using sterile cork borer

12. Add herbal gargle into wells.

13. Incubate at 37°C for 24 hours.

14. Measure zone of inhibition using a ruler.

6) Homogeneity Test

Principle Homogeneity ensures uniform
distribution of all ingredients throughout the
formulation.

Procedure : Visually inspect the gargle after
preparation.
Observation : No phase separation or

sedimentation should be observed.
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7) Irritancy Test

Principle : This test evaluates the safety of the
formulation toward oral tissues.

Procedure : Apply a small amount of gargle on oral
mucosa under controlled conditions.

Observation

Observe for:

e Redness.
e Swelling
e Itching

¢ Burning sensation

CONCLUSION

Herbal gargles are effective natural formulations
used for maintaining oral hygiene and treating
throat infections. Ginger (Zingiber officinale)
possesses  significant  antimicrobial,
inflammatory, and antioxidant properties that help
reduce throat irritation and microbial growth. The
combination of ginger, honey, and lemon oil
provides a safe, economical, and patient-friendly
alternative to synthetic gargles. Thus, herbal

anti-

gargles can be considered a promising approach
for improving throat health and oral care with
minimal side effects.

REFERENCES

1. Evans WC. Trease and Evans
Pharmacognosy. 16" ed. Saunders Elsevier;
2009.

2. Kokate CK, Purohit AP, Gokhale SB.
Pharmacognosy. 55" ed. Nirali Prakashan;
2020.

3. Harborne JB. Phytochemical Methods: A
Guide to Modern Techniques of Plant
Analysis. Chapman and Hall; 1998

4. Khandelwal KR. Practical Pharmacognosy.
25" ed. Nirali Prakashan; 20109.

5. World Health Organization. WHO Guidelines
on Good Agricultural and Collection Practices

ey,
L

(Y95 INTERNATIONAL JOURNAL OF PHARMACELITICAL SCIENCES

10.

11.

12.

13.

14.

15.

16.

(GACP) for Medicinal Plants. Geneva: WHO;
2003.

Ali BH, Blunden G, Tanira MO, Nemmar A.
Some phytochemical, pharmacological and
toxicological properties of ginger. Food Chem
Toxicol. 2008;46(2):409-420.

Mashhadi NS, Ghiasvand R, Askari G, et al.
Anti-oxidative and anti-inflammatory effects
of ginger. Int J Prev Med. 2013;4(Suppl
1):S36-S42.

Rahmani AH, Shabrmi FM, Aly SM. Active
ingredients of ginger as potential candidates in
prevention and treatment of diseases. Int J
Physiol Pathophysiol
2014;6(2):125-136.

Gupta A, Mahajan S, Sharma R. Evaluation of
antimicrobial activity of ginger extract. J
Pharm Res. 2018;12(4):245-250.

Reagor L, Gusman J, McCoy L, Carino E. The
effectiveness of processed grapefruit-seed
extract as an antibacterial agent. J Altern
Complement Med. 2002;8(3):325-332.
Cowan MM. Plant products as antimicrobial
agents. Clin Microbiol Rev. 1999;12(4):564-
582.

Eley BM. Antibacterial agents in the control
of supragingival plaque. Br Dent .
1999;186(6):286-296.

Prasanth M. Antimicrobial efficacy of herbal
mouth rinses. Indian J Dent Res.
2011;22(3):431-435.

Sandhya R. Herbal products as mouthwash: A
review. Int J Sci Res. 2017;6(4):1324-1328.
Nigam D, Verma P, Chhajed M. Formulation
and evaluation of herbal mouthwash. Int J
Pharm Life Sci. 2020;11(5):6678-6685.
Pandey MM, Rastogi S, Rawat AKS. Indian
traditional Ayurvedic system of medicine.
Evid Based Complement Alternat Med.
2013;2013:376327.

Pharmacol.

6114 |Page



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

FRRT N

A%
\1’/,“ 5

N

o

Ajay Arane, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 6, 6109-6115 | Review

Haniadka R, Saldanha E, Sunita V, et al. A
review of the gastroprotective effects of
ginger. Food Funct. 2013;4(6):845-855.
Shukla Y, Singh M. Cancer preventive
properties of ginger. Food Chem Toxicol.
2007;45(5):683-690.

Ahmed RS, Seth V, Banerjee BD. Influence
of dietary ginger on antioxidant defense
system. Indian J Exp Biol. 2000;38(6):604-
606.

Park M, Bae J, Lee DS. Antibacterial activity
of ginger against oral pathogens. Phytother
Res. 2008;22(11):1446-1449.

Frost HM, McLean HQ, Chow BDW, et al.
Variability in antibiotic prescribing for upper
respiratory illnesses. J Pediatr. 2018;203:76-
85.

Shulman ST, Bisno AL, Clegg HW, et al.
Clinical practice guideline for diagnosis and
management of streptococcal pharyngitis.
Clin Infect Dis. 2012;55(10):1279-1282.
Kalra MG, Higgins KE, Perez ED. Common
questions about streptococcal pharyngitis. Am
Fam Physician. 2016;94(1):24-31.

Banerjee D, Selvarangan R. Evolution of
Group A Streptococcus pharyngitis testing.
Clin Lab News. 2018.

Lozano R, Naghavi M, Foreman K, et al.

Global and regional mortality analysis.
Lancet. 2012;380:2095-2128.

World Health Organization. Traditional
Medicine Strategy 2014-2023. Geneva:
WHO; 2013.

Kirtikar KR, Basu BD. Indian Medicinal
Plants. Vol. 4. International Book

Distributors; 2006.

Chopra RN, Nayar SL, Chopra IC. Glossary
of Indian Medicinal Plants. CSIR; 2002.
Bisset NG. Herbal Drugs
Phytopharmaceuticals. CRC Press; 2001.

and

) INTERNATIONAL JOURNAL OF PHARMACELITICAL SCIENCES

30. Tyler VE, Brady LR, Robbers IJE.
Pharmacognosy. 9" ed. Lea and Febiger;
1988.

HOW TO CITE: Ajay Arane, Kaweri Chaudhari, Herbal
Gargles: A Review on Formulation, Evaluation and
Therapeutic Applications in Throat Infections, Int. J. of
Pharm. Sci., 2026, Vol 4, Issue 6, 6109-1115,
https://doi.org/10.5281/zenodo.20827829

6115 | Page



