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A b s t r ac t
The pediatric population is one of the groups having age-specific oral hygiene requirements. Due to lack of manual dexterity, inability to spit till a
certain age, and dependence on the caregiver for the performance of oral hygiene due to various other reasons present challenges in achieving
a good oral hygiene score. This, therefore, warrants the use of adjunctive oral hygiene aids such as mouthwashes with therapeutic ingredients
in children. Safety concerns over the use of chemical mouthwashes in children call for the need for mouthwashes with a high safety profile.
This scoping review is an attempt to review the present literature regarding the interventions involving herbal and chemical mouthwashes and
their effect on plaque, gingivitis, and cariogenic microflora in children.
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I n t r o d u c t i o n

1,3

With the ever-expanding research in the field of preventive dentistry,
it becomes pertinent to timely assimilate our knowledge about the
utility and safety of various preventive measures. Plaque control
by mechanical and chemical methods is of utmost importance to
prevent and control dental caries and gingival diseases. Certain
factors such as lack of dexterity, individual understanding and
motivation restrict the effectiveness of toothbrushing, particularly
in children.1,2 Besides, less accessible areas like subgingival and
interproximal areas sometimes require additional adjuncts like
chemotherapeutic agents for plaque control.3 Moreover, literature
not only suggests the role of Streptococcus mutans in the formation
of pit and fissure caries in the primary, mixed, and permanent
dentition but also emphasizes the relation of its quantity in the
saliva to the number of colonized surfaces, making it absolutely
logical to use chemical plaque control methods as an adjunct to
mechanical, to decrease the incidence of dental caries.
Although among the chemotherapeutic agents, chlorhexidine is
the “gold standard” but certain side effects like brown discoloration,
bitter taste, oral mucosal erosion, etc., entail the need to find
an alternative agent with similar efficacy yet fewer side effects,
consequently shifting the focus to biogenic agents.4 Substantial
number of herbal mouthwashes have achieved encouraging results
in the reduction of S. mutans count in saliva5 as well as control of
plaque and gingivitis.6 Herbal mouthwashes are prepared with
ingredients from plants with therapeutic components and active
agents such as tannins, catechins, and flavonoids,7 and apart from
antimicrobial efficacy can have analgesic, anti-inflammatory, and
antioxidant properties.
Numerous herbal extracts such as Triphala, 8 Mangifera indica
leaf,9 and Terminalia chebula10,11 are known to provide therapeutic
benefits in the oral cavity. A perusal of dental literature divulges
the fact that the effects of the use of herbal mouthwashes in
the general population have been systematically reviewed
and meta analyzed 4 but the data available for the pediatric
population specifically, has not been compiled yet which
makes it implausible to provide comprehensive evidence-based
advice to the patients and dental healthcare providers. Hence,

this study aimed to conduct a review of available literature to
compare the overall effects of herbal mouthwashes on plaque,
gingivitis, cariogenic microflora, and oral hygiene status in the
pediatric population.
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M at e r ia l s

and

M e t h o d s

The review of the literature was done with a background to
compare the studies involving interventions using herbal
mouthwashes in the pediatric population. The review was
conducted using electronic databases Google Scholar, Cochrane
Database, PubMed, Science Direct, Springer Link, and Scopus.
The articles published in English from the year 1995 to January
2020 were screened for clinical trials evaluating the efficacy of
herbal mouthwashes on plaque, gingivitis, cariogenic microflora
in the pediatric population aged 6–14 years. The search strategy
involved the use of the following keywords: herbal, mouthwash,
chlorhexidine, pediatric, fluoride, randomized clinical trials. The
articles were then selected and screened for relevant studies. The
full texts of relevant studies were read independently to exclude
the studies which were not eligible.

© Jaypee Brothers Medical Publishers. 2021 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Herbal and Chemical Mouthwashes

L i t e r at u r e R e v i e w
Randomized Clinical Trials to Evaluate the Efficacy
of Herbal Mouthwashes and Chlorhexidine for the
Control of Plaque and Gingivitis (Table 1)
Alnouri et al. in a triple-blind randomized clinical trial assessed the
efficacy of Aloe as compared to chlorhexidine and placebo. The
presence of bradykinase and peptidase in aloe has been proved
to be responsible for anti-inflammatory effects. In the study, Aloe
was found to perform equivalent to chlorhexidine in improving
the gingival health, reducing the plaque, gingival, and bleeding
indices.12
Hambire et al. compared the effect of 0.5% Camellia
sinensis extract, 0.05% sodium fluoride, and 0.2% chlorhexidine
mouthwashes on the oral health of children. Green tea fared better
than NaF and CHX in improving the plaque score, gingival health,
and salivary pH. The authors concluded that although green tea is
completely safe for ingestion in children, its dosage, concentrations,
and long-term effectiveness should be assessed further for patient
recommendation.13
Mehta et al. conducted a randomized controlled trial to
compare the efficacy of a commercially available herbal mouthwash
freshol and chlorhexidine against plaque, gingivitis. Freshol was
found to be as effective as CHX against plaque and gingivitis.14
Ihsan et al. evaluated the efficacy of Fuji apple extract and CHX
and found a significant difference in the plaque index before and
after rinsing with both Fuji apple extract as well as chlorhexidine.
The authors added that the presence of tannins, flavonoids,
and catechins was responsible for the antiplaque effect of
Fuji apple.15
Bhattacharjee in a randomized double-blind study compared
0.6% aqueous extract of triphala to 0.12% CHX and found a
significant reduction in plaque and gingival index at the end of
2 weeks in both groups. There was a similar improvement in the
gingival health in both groups but more reduction was found for
plaque index in the CHX group.8
Chewing on neem and mango twigs has been a traditional
practice in India. Bhat et al. compared the efficacy of mango
leaves with CHX and found CHX to have better antimicrobial
efficacy, plaque inhibition but no side effects such as staining and
cytotoxicity were observed for mango leaf mouthwash.9
Sharma et al. carried out a triple-blind randomized clinical
trial to compare the effect of the crude extract of two herbal
mouthwashes (neem and mango leaf) and chlorhexidine on
the gingival health of school children. A statistically significant
reduction (p < 0.001) in plaque index and the gingival index was
found in all the three mouthwash groups at 21 days, 1 month, and 2
months intervals. Neem and CHX showed comparable plaque scores
at 21 days, 1 month, and 2 months, whereas for gingival scores CHX
and neem showed equivalent results at 21 days, 1 month with neem
scoring better at 2 months.1
Bajaj and Tandon’s studies compared Triphala mouthwash
(0.6%) with 0.1% chlorhexidine over a period of 9 months and
observed a progressive decrease in plaque scores and a similar
effect on gingival health. A similar inhibitory effect on microbial
counts was also found except for Lactobacillus counts where
Triphala had shown better results than chlorhexidine and they
concluded that there was no significant difference between the
Triphala and the chlorhexidine mouthwash.10
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Randomized Clinical Trials to Evaluate the Efficacy of
Herbal, Chlorhexidine, and Fluoride Mouthwashes
against the Cariogenic Bacteria (Table 2)
Shah et al. evaluated the antimicrobial effect of a commercial
mouthwash containing Terminalia chebula (Oratreat) and 0.2%
CHX against S. mutans. The authors found more reduction of
colony-forming units (CFUs) in the Oratreat group after 15 days as
compared to 0.2% CHX.17
Sharma et al. compared Hiora (commercially available Herbal
mouthwash), Floritop (200 ppm NaF), and 0.2% chlorhexidine. A
significant reduction in S. mutans count was found in chlorhexidine
and fluoritop group whereas reduction in Hiora group was not
statistically significant as compared to caries-free subjects after
15 days.18
In a randomized clinical trial, Padiyar et al. compared the effect
of garlic extract mouthwash, Triphala mouthwash, and 0.2% CHX
mouthwash on S. mutans and oral hygiene status. Significant
improvement was found in plaque index in all three groups and
in the CHX group, the S. mutans count dropped significantly more
followed by triphala and garlic extract.19
Mon et al. evaluated the antibacterial effect of ozonated water
(OW), herbal water (Dentas palsas tulsi drops 10 drops in 10 mL of
water), and 0.12% chlorhexidine mouthrinses on the oral hygiene
status of children. A significant reduction was seen in debris index
(DI), calculus index (CI), and oral hygiene index scores (OHI-S) with
all the three mouthrinses as compared to water at 15 and 30 days.
Ozonated water had a minimum DI score at 15 and 30 days of all
the mouthrinses.
Herbal water had minimum CI scores at 15 and 30 days. At 15
days, OW had minimum OHI scores followed by CHX and at 30
days HW had minimum OHI score. At 30 days, S. mutans score was
found to be minimum for CHX followed by herbal water and OW.20
Oznurhan et al. in their study evaluated the effect of 0.2% CHX
(positive control), Licorice, and normal saline (negative control)
on reducing S. mutans levels in children. A statistically significant
reduction was seen in S. mutans count both in Licorice and CHX
group. The authors suggested that if an effective substance in
licorice could be prepared as a gargling solution, patients could
be safeguarded from side effects of CHX as Licorice was found to
be equally effective in reducing S. mutans count.21
Bhat et al. compared mango leaf mouthwash and CHX
mouthwash against salivary S. mutans, gingival inflammation,
plaque accumulation and found a significant reduction in S. mutans
count, improved gingival health, and decrease in the plaque index
in both the groups but the results were better in CHX group.9
Thomas et al. conducted a randomized controlled trial to
evaluate the efficacy of green tea and chlorhexidine mouthwash
against cariogenic microbes S. mutans, Lactobacilli, and Candida
albicans in children aged 4–6 years with severe early childhood
caries. The authors found a significant decrease in colony count
for both lactobacilli and S. mutans. Green tea was found to be
better than CHX against S. mutans whereas for lactobacilli CHX
fared better. The anticandidal activity was observed in the green
tea group though it was not statistically significant. The authors
concluded that green tea could serve as a cost-effective mouthwash
and should be evaluated further for long-term use.22
Another similar study by Hedge et al. compared 0.5% green
tea extract with a 0.12% CHX mouthwash and a combination
mouthwash of CHX and NaF. A statistically significant reduction
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Q5

5

4

3

2

1

T0
23.50
31.06
23.44

Before rinse
32.59 ± 0.39
33.72 ± 0.41

Plaque index
(mean ± SD)
Fuji apple
CHX
After rinse
28.89 ± 0.60
30.62 ± 0.36

1.08 ± 0.5
0.56 ± 0.04

1.50 ± 0.07
1.52 ± 0.05

NaF
C. senensis

Ihsan et al. 1

2 weeks
0.64 ± 0.46

Baseline
1.51 ± 0.04

Plaque index
Hambire et al. 1 (mean ± SD)
CHX

2 weeks
0.76 ± 0.14
0.73 ± 0.20

p value
0.001
0.001

T2 8th day
16.50
23.91
30.59

½ an hour-5 days
difference
0.806 ± 0.160
1.069 ± 0.030

T1 3rd day
23.94
33.32
20.74

Baseline
1.11 ± 0.15
1.17 ± 0.20

Plaque index (mean
± SD)
Mango
CHX

Plaque index
Aloe vera
CHX
Placebo

Plaque index
(mean ± SD)
Triphala
CHX

Bhattacharya
et al. 1

Bhatt et al. 2

Alnouri et al. 1

p value
0.20
0.20

2 weeks
0.016

T0
19.40
35.59
23.41

Gingival index
(mean ± SD)
Fuji apple
CHX

NaF
C. senensis

Gingival index
(mean ± SD)
CHX

Before rinse
–
–

2.54 ± 0.85
2.34 ± 0.65

p value
CHX-0.377,
Placebo-0.000
Placebo-0.000

Conclusion
Use of Aloe vera is
effective in improving
(PI), (GI) in children

After rinse
–
–

1.5 ± 0.65
1.10 ± 0.05

Contd…

There were differences between plaque
index score in the rinsing group with Fuji
apple (Malus sylvestris) extract 100% and the
control group of chlorhexidine 0.2%

Green tea has a comparable
antiplaque efficacy to chlorhexidine when used for a
period of 14 days

The effectiveness of triphala in the
reduction of plaque and gingivitis
was comparable to chlorhexidine and
can be used for short-term purposes
without potential side effects. It is a
cost-effective alternative in reducing
plaque and gingivitis
p value
Baseline
0.811475
2 weeks
0.4625

p value
<0.001
<0.001

Both the mango leaf and CHX were effective against
plaque inhibition, and improved gingival health. CHX
showed higher efficacy but mango leaf has antimicrobial activity with no side effects such as dental staining
and other cytotoxic effects

T2 8th day
17.88
21.76
38.35

2 weeks
1.17 ± 0.45

2 weeks
0.53 ± 0.16
0.42 ± 0.18

p value
<0.001
<0.001

T1 3rd day
24.50
24.50
29.00

Baseline
2.68 ± 1.00

Baseline
0.93 ± 0.25
0.72 ± 0.20

½ an hour-5 days
difference
0.747 ± 0.115
1.042 ± 0.042

Gingival index
Aloe vera
CHX
Placebo

Gingival index
(mean ± SD)
Triphala
CHX

p value
Baseline 0.547

p value
<0.001
<0.001

Gingival index
(mean ± SD)
Mango
CHX

p value
CHX-0.090,
Placebo-0.000
Placebo-0.003

Q4 Table 1: Randomized clinical trials to evaluate the efficacy of chlorhexidine and herbal mouthwashes for the control of plaque and gingivitis
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p value
<0.001
<0.001
Final (10 days)
1.148 ± 0.302
1.530 ± 0.326
Baseline
2.119 ± 0.285
2.235 ± 0.190
Gingival index
(mean ± SD)
Freshol
CHX
p value
<0.001
<0.001
Final (10 days)
1.055 ± 0.079
1.061 ± 0.104
Mehta et al. 1
7

Plaque index
(mean ± SD) Baseline
Freshol
1.161 ± 0.149
CHX
1.143 ± 0.153

Ratika et al. 1N
6

Contd…

Plaque index (mean
± SD)
Neem
Mango
CHX

21 days
0.40 ± 0.33
0.61 ± 0.35
0.41 ± 0.29

30 days
0.64 ± 0.37
1.01 ± 0.28
0.78 ± 0.44

60 days
1.23 ± 0.31
1.40 ± 0.26
1.20 ± 0.21

90 days
1.30 ± 0.29
1.44 ± 0.27
1.29 ± 0.24

p value
0.71
0.133
0.112

Gingival
index
(mean ±
SD)
Neem
Mango
CHX

21 days
0.30 ± 0.21
0.60 ± 0.32
0.23 ± 0.23

30 days
0.32 ± 0.21
0.65 ± 0.33
0.25 ± 0.22

60 days
1.03 ± 0.31
1.03 ± 0.26
0.76 ± 0.32

90 days
1.25 ± 0.31
1.23 ± 0.29
1.30 ± 0.24

Herbal alternatives like Freshol can prove
to be an effective or better alternative to
CHX in improving the oral health of the
child with minimal side effects

p value
0.184
Neem and mango extract have
0.101
a beneficial
0.015
effect on oral
health. Plaque
and gingival
scores were
reduced in both
the experimental mouthwash
groups

Herbal and Chemical Mouthwashes
was found in S. mutans and lactobacillus counts in the CHX group
followed by green tea and combination mouthwash group.
The authors concluded that green tea can be recommended as
promising preventive therapy for dental caries worldwide.23
Kankariya et al. evaluated the effect of different concentrations
of water-soluble azadirachtin (neem metabolite) on S. mutans
against chlorhexidine and found 40% water-soluble azadirachtin
as effective as 0.2% CHX.24
In a long-term study (1 year) by Somaraj et al., an effective
reduction in S. mutans count was achieved using herbal mouthwash
comparable to that of fluoride mouthwash. This finding suggests
that herbal mouthrinses could show their effect when used over
a longer period to produce a definite change in oral microbiota.25

D i s c u s s i o n
With the rise in concerns regarding the safety of chemical and
synthetic ingredients in various cosmetic and medicinal products;
researchers are now looking for herbal alternatives. To bring herbal
medicine into the mainstream, it only requires a high-quality drug
trial and marketing. The companies abroad spend millions of dollars
for drug trials and patents for herbal medicines and the majority of
these drugs belong to the Ayurveda, Siddha, and Unani system of
medicine in India; also known as bioprospecting of herbal remedies.
In the past decade, there has been an upward trend of incorporating
herbs in chemical-based oral hygiene aids such as dentifrices and
mouthwashes to give them an edge over chemical-based products.
Researchers are now focusing on providing complete herbal-based
alternatives in dentistry in the form of irrigating solutions, as
remedies for oral lesions, dentifrices as well as mouthwashes. The
use of traditional medicine holds a great potential to be a harbinger
of a new age of cheap and safer drugs. Mouthwashes as an oral
hygiene aid are technically less demanding and form an important
adjunct to mechanical means specifically in children due to lack of
motivation, manual dexterity, and need of supervision.
Chlorhexidine mouthwash has remained the gold standard
due to its substantivity, antiplaque, and antimicrobial efficacy.
Although due to the shortcomings like staining, discoloration,
altered taste sensation, mucosal desquamation, impaired wound
healing, anaphylactic reactions (rare), antimicrobial resistance; its
long-term and safe use in children has never been advocated. Many
clinical trials have also reported the taste of chlorhexidine quite
unacceptable to children.26
Various other therapeutic mouthwashes containing
cetylpyridinium chloride (CPC)27,28 and essential oil mouthwashes29–31
have also been evaluated and were found to be efficacious in terms
of reducing gingival inflammation, plaque control, and penetration
of plaque biofilm. Few studies have also used these mouthwashes
as a positive control instead of chlorhexidine to mitigate the side
effects in long-term studies. Although these mouthwashes too
present with the limitations such as staining in case of CPC though
less severe than CHX and safety issues with regard to essential
oil mouthwash in children due to the absence of systematic
toxicological studies.32–34
Fluoride mouthrinses, on the other hand, with established
anticariogenic and remineralizing potential are considered as the
cornerstone for caries prevention. Early colonization of S. mutans
in children leads to higher caries incidence in children younger
than 4 years. However, the administration of fluoride mouthrinses
needs supervision to prevent the events of acute and chronic
toxicity due to the risk of ingestion in children younger than 6 years.
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Table 2: Randomized clinical trials to evaluate the efficacy of herbal, chlorhexidine and fluoride mouthwashes against the cariogenic bacteria
1

2

3

4

5

6

7

Mehta et al.

CFU’s
Freshol
CHX

Baseline
96.7143 ± 70.21629
70.9500 ± 83.37138

Final 10 days
35.9412 ± 45.71714
28.950 ± 44.01253

p value
0.001
0.001

CFU’s
CHX
Oratreat
D. water

Baseline
201.00
210.47
220.00

Final 15 days
24.80
4.20
212.87

p value
<0.001
<0.001
0.364

CFU’s
CHX
Hiora
NaF
Plain
water

Baseline
1.259 × 105
0.649 × 105
1.624 × 105
0.795 × 105

Final 15 days
0.214 × 105
0.297 × 105
0.238 × 105
0.786 × 105

p value
0.003
0.057
0.028
0.184

Padiyar et al. CFU’s
Triphala
CHX
Garlic
Control

Baseline
8.26 × 105
7.93 × 105
7.71 × 105
8.42 × 105

15 days
1.93 × 105
1.24 × 105
2.31 × 105
6.03 × 105

30 days
3.10 × 105
2.51 × 105
3.30 × 105
8.35 × 105

Mon et al.

CFU’s
Herbal
water
Ozonated
water
Water

Baseline
19.20 ± 30.5

T2 15 days
4.87 ± 3.5

T3 30 days p value
2.87 ± 1.56 <0.001

12.76 ± 9.7

6.14 ± 4.04 2.23 ± 0.76 <0.001

15.41 ± 11.89

CHX

14.13 ± 12.8

17.37 ±
15.33 ± 3.0 0.42
17.25
3.043 ± 1.9 1.86 ± 1.74 <0.001

CFU’s
CHX

Baseline
69.26 ± 20.86

Licorice

39.70 ± 16.18

Saline

23.14 ± 11.27

CFU’s
Mango
CHX

Baseline
–
–

Shah et al.

Sharma
et al.

Oznurhan
et al.

Bhatt et al.

T1 5
minutes
89.33 ±
12.88
69.18 ±
14.88
20.08 ±
10.71

T2 60
minutes
20.87 ±
12.92
29.47 ±
17.01
11.03 ±
10.27

½ hour
1203.1
1773

5 days
1879.6
2860.4

p value
<0.001

Conclusion Freshol can prove to be an effective
or better alternative to CHX in improving the
oral health of the child with minimal side
effects
0.2% CHX and Oratreat reduce the salivary S. mutans count. Oratreat herbal mouthwash has proved
to be better as compared to 0.2% CHX

All the mouth rinses used in the study have shown
a definite decline in S. mutans count.

All the three mouthwashes containing triphala,
CHX, and garlic were comparably efficient in
reducing the salivary S. mutans count as well as in
limiting plaque score; chlorhexidine was the most
effective in this aspect. In the comparison of the
two natural ingredients, i.e., triphala and garlic, the
former is more effective in its antimicrobial
effect
Herbal water and ozone water can be used as
an alternative to CHX in maintaining oral health
status. Ozonated water was more effective in
reducing debris followed by herbal water and CHX.
Herbal water was the only mouth rinse that was
found to be effective in reducing calculus. CHX
was found to be the most effective in reducing S.
mutans count

p value
Licorice might be a useful tool for dental
procedures and further studies are needed to
learn more about the dose of licorice, the ratio of
glycyrrhizin, and the duration of dental therapy

p value
<0.001

Both the mango leaf (2%) and CHX (0.12%) were
effective against the salivary microbial population.
CHX showed higher efficacy than mango leaf but
mango leaf has antimicrobial activity with no side
effects such as dental staining and other cytotoxic
effects when compared to CHX
Contd…
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Contd…

8

Thomas
et al.
CHX

CFU’s
S. mutans
Lactobacilli
C. albicans

Baseline
4.7 × 107
5.2 × 105
1.7 × 105

2 weeks
5.9 × 103
3.9 × 105
3.03 × 105

p value
<0.001
<0.001
0.264

S. mutans
Lactobacilli
C. albicans

2.9 × 108
4.9 × 104
6.4 × 104

1.9 × 108
2.2 × 104
4.1 × 104

<0.001
<0.001
0.264

Green tea

9

Kankariya
et al.

CHX
Mean ± SD
40% Neem Mean ± SD

74.07 ± 10.60
75.40 ± 10.2

p value <0.001

These factors project the need to provide a safer mouthwash for
children for caries prevention. India being a low-middle income
country, the majority of the population residing in rural areas cannot
afford expensive oral hygiene aids. However, herbal products
form a definite option against both dental caries and periodontal
disease due to low cost, easy accessibility, high safety profile, more
palatability, and good antimicrobial efficacy.
The present review is an attempt to summarize the randomized
clinical trials done to evaluate the comparative efficacy of herbal
mouthwashes with chlorhexidine and fluoride mouthwashes in
children. The majority of trials using herbal mouthwashes with
triphala, green tea, neem, and Fuji apple were found to be equally
effective as compared to chlorhexidine in improving gingival and
plaque indices (Table 1).
Studies comparing commercial herbal mouthwashes
containing green tea also performed better or equivalent to
fluoride and chlorhexidine mouthwashes in reducing S. mutans
count whereas OW, licorice, garlic, and mango leaf although were
found to be less effective but no side effects were reported with
the concentrations used (Table 2).
Due to the binding of CHX to soft and hard tissues, its effect
seemed to sustain for a longer period of time after discontinuation
of mouthwash as compared to herbal mouthwash. In few clinical
trials, the immediate effect (within a week of starting the therapy) of
CHX was also found to be better than herbal mouthwashes whereas
the efficacy of herbal mouthwashes seemed to maturate after a
while as was observed in two long-term studies.23,24 This could
be due to the therapeutic and biological properties of bioactive
compounds (tannins, catechins, flavonoids) exerting their multiple
beneficial effects (antioxidant, antibacterial, immune-modulatory,
anti-allergic, radio-protective, anti-inflammatory) underway on
oral health by preventing dysbiosis of oral microflora, negating
the oxidative stress, stimulating immune response, and episodes
of recurrence. The few limitations of this scoping review were that
it could only provide an overview of the literature and did not
qualitatively assess and combine the data and could not give a
definitive answer regarding the prescription of herbal mouthwash
over chemical mouthwash in children. However, the information
definitely predicts the potential role of herbal mouthwashes in
the pediatric population and could also provide the researchers a
baseline to conduct further trials using similar or combinations of
herbal extracts and substantiate the results in long-term studies.
160

Green tea mouth rinse could be a very good costeffective mouth rinse. Further studies would be
beneficial to evaluate any potential adverse effects
with long-term use of this mouth rinse.

Study concluded that 40% water-soluble
azadirachtin is as effective as 0.2% chlorhexidine
mouthrinse in reducing the S. mutans count in
dental plaque

C o n c lu s i o n
Within the limitations of this study, it can be concluded that
phytotherapeutic agents when compared to chemotherapeutic
agents have shown similar anti-microbial and anti-inflammatory
properties and still are devoid of side effects of the latter, which
makes them superior. In this scoping review, the majority of studies
were short-term, more long-term studies (>6 months according to
ADA) are therefore required where a mix of herbs could be evaluated
for dosage, efficacy, and adverse effects at various concentrations
before recommending herbal mouthwashes as a definite alternative
to chemical mouthwashes. Also, in these clinical trials, a variety of
indices were used to assess the disease level and improvement of
oral hygiene it is therefore recommended that further studies must
be undertaken uniformly using herbal mouthwashes with proven
efficacy against oral microbes. This fact warrants more clinical highquality investigations in the form of longitudinal studies and RCTs
with a good sample size and adequate standardization to yield
more conclusive results.

References
1. Vander Weiden GA, Hioe KP. A systematic review of the effectiveness
of self-performed mechanical plaque removal in adults with gingivitis
using a manual toothbrush. J Clin Perio 2005;32(Suppl 6):214–228.
DOI: 10.1111/j.1600-051X.2005.00795.x.
2. Lakade LS, Shah P, Shirol D. Comparison of antimicrobial efficacy
of chlorhexidine and combination mouth rinse in reducing the
mutans streptococcus count in plaque. J Indian Soc Pedod Prev Dent
2014;32(2):91–96. DOI: 10.4103/0970-4388.130780.
3. Osso D, Kanani N. Antiseptic mouth rinses: an update on comparative
effectiveness, risks and recommendations. J Dent Hyg 2013;87(1):10–
18.
4. Cai H, Chen J, Perera PNK, et al. . Effects of herbal mouthwashes
on plaque and inflammation control for patients with gingivitis:
a systematic review and meta-analysis of randomised controlled
trials. Evid Based Complement Alternat Med 2020;2020:1–16. DOI:
10.1155/2020/8365603.
5. Nayak SS, Kumar BR, Ankola AV, et al. The efficacy of Terminalia chebula
rinse on Streptococcus mutans count in saliva and its effect on salivary
pH. Oral Health Prev Dent 2010;8(1):55–58.
6. Rodrigues IC, de Oliveira DB, de Menezes PB, et al. . Effect of Lippia
sidoides in mouthrinses on de novo plaque formation: a double-blind
clinical study in humans. Indian J Dent Res 2013;24(5):533–536. DOI:
10.4103/0970-9290.123360.

Journal of South Asian Association of Pediatric Dentistry, Volume 4 Issue 2 (July–September 2021)

Herbal and Chemical Mouthwashes
7. Jenabian N, Moghadamnia AA, Karami E, et al. . The effect of
Camellia sinensis (green tea) mouthwash on plaque-induced
gingivitis: a single-blinded randomized controlled clinical trial. Daru
2012;20(1):39. DOI: 10.1186/2008-2231-20-39.
8. Bhattacharjee R, Nekkanti S, Kumar NG, et al. Efficacy of triphala
mouth rinse (aqueous extracts) on dental plaque and gingivitis
in children. J Investig Clin Dent 2015;6(3):206–210. DOI: 10.1111/
jicd.12094.
9. Bhat SS, Hegde KS, Mathew C, et al. Comparative evaluation of
Mangifera indica leaf mouthwash with chlorhexidine on plaque
accumulation, gingival inflammation, and salivary streptococcal
growth. Indian J Dent Res 2017;28(2):151–155. DOI: 10.4103/ijdr.
IJDR_583_15.
10. Bajaj N, Tandon S. The effect of triphala and chlorhexidine mouthwash
on dental plaque, gingival inflammation, and microbial growth. Int
J Ayurveda Res 2011;2(1):29–36. DOI: 10.4103/0974-7788.83188.
11. Palit M, Hegde SK, Bhat SS. Effectiveness of mouthrinse formulated
from aqueous extract of Terminalia chebula on salivary Streptococcus
mutans count and pH among 8- to 12-year-old school children
of Karnataka: a randomized clinical trial. Int J Clin Pediatr Dent
2016;9(4):349–354. DOI: 10.5005/jp-journals-10005-1390.
12. Alnouri DM, Kouchaji C, Nattouf AH, et al. Effect of aloe vera
mouthwash on dental plaque and gingivitis indices in children: a
randomized controlled clinical trial. Ped Dent J 2020;30(1):1–8. DOI:
10.1016/j.pdj.2020.01.001.
13. Hambire CU, Jawade R, Patil A, et al. Comparing the antiplaque
efficacy of 0.5% Camellia sinensis extract, 0.05% sodium fluoride,
and 0.2% chlorhexidine gluconate mouthwash in children. J Int
Soc Prevent Communit Dent 2015;5(3):218–226. DOI: 10.4103/22310762.158016.
14. Mehta S, Pesapathy S, Joseph M, et al. Comparative evaluation
of a herbal mouthwash (Freshol) with chlorhexidine on plaque
accumulation, gingival inflammation, and salivary Streptococcus
mutans growth. J Int Soc Prev Community Dent 2013;3(1):25–28. DOI:
10.4103/2231-0762.115717.
15. Ihsan MF, Aspriyanto D, Erlita I. The comparison of plaque index
before and after rinsing with fuji apple (Malus sylvestris) extract
and chlorhexidine 0,2% in children aged 8–10 years. Dentino Jurnal
Kedokteran Gigi 2018;3(2):156–161.
16. Sharma R, Hebbal M, Ankola AV, et al. Effect of two herbal
mouthwashes on gingival health of school children. J Tradit
Complement Med 2014;4(4):272–278. DOI: 10.4103/2225-4110.131373.
17. Shah S, Bargale S, Dave BH, et al. Comparison of antimicrobial efficacy
of (between) 0.2% chlorhexidine and herbal mouthwash on salivary
Streptococcus mutans: a randomized controlled pilot study. Contemp
Clin Dent 2018;9(3):440–445. DOI: 10.4103/ccd.ccd_264_18.
18. Sharma A, Agarwal N, Anand A, et al. To compare the effectiveness of
different mouthrinses on Streptococcus mutans count in caries active
children. J Oral Biol Craniofac Res 2018;8(2):113–117. DOI: 10.1016/j.
jobcr.2018.05.002.
19. Padiyar B, Marwah N, Gupta S, et al. Comparative evaluation of
effects of triphala, garlic extracts, and chlorhexidine mouthwashes
on salivar y Streptococcus mutans counts and oral hygiene
status. Int J Clin Pediatr Dent 2018;11(4):299–306. DOI: 10.5005/
jp-journals-10005-1530.
20. Mon J, Asokan S, Priya PR, et al. Effect of herbal water, ozonated
water, water, and chlorhexidine mouthrinses on oral health status

21.

22.

23.

24.

25.

26.
27.

28.
29.

30.
31.

32.

33.
34.

of children: a randomized controlled trial. Int J Clin Pediatr Dent
2019;12(6):514–519. DOI: 10.5005/jp-journals-10005-1693.
Oznurhan F, Buldur B, Cart O, et al. Antimicrobial efficacy of
chlorhexidine and licorice mouthwashes in children. Meandr Med
Dent J 2019;20(1):13–19. DOI: 10.4274/meandros.galenos.2018.
79663.
Hegde RJ, Kamath S. Comparison of the Streptococcus mutans and
Lactobacillus colony count changes in saliva following chlorhexidine
(0.12%) mouth rinse, combination mouth rinse, and green tea
extract (0.5%) mouth rinse in children. J Indian Soc Pedod Prev Dent
2017;35(2):150–155. DOI: 10.4103/JISPPD.JISPPD_13_17.
Kankariya AR, Patel AR, Kunte SS. The effect of different concentrations
of water soluble azadirachtin (neem metabolite) on Streptococcus
mutans compared with chlorhexidine. J Indian Soc Pedod Prev Dent
2016;34(2):105–110. DOI: 10.4103/0970-4388.180394.
Thomas A, Thakur SR, Shetty SB. Anti-microbial efficacy of green
tea and chlorhexidine mouth rinses against Streptococcus mutans,
Lactobacilli spp. and Candida albicans in children with severe early
childhood caries: a randomized clinical study. J Indian Soc Pedod
Prev Dent 2016;34(1):65–70. DOI: 10.4103/0970-4388.175518.
Somaraj V, Shenoy RP, Shenoy Panchmal G, et al. Effect of herbal and
fluoride mouth rinses on Streptococcus mutans and dental caries
among 12-15-year-old school children: a randomized controlled trial.
Int J Dent 2017;2017:1–8. DOI: 10.1155/2017/5654373.
Ernst CP, Prockl K, Willershausen B. The effectiveness and side
effects of 0.1% and 0.2% chlorhexidine mouthrinses: a clinical study.
Quintessence Int 1998;29(7):443–448.
Haps S, Slot DE, Berchier CE, et al. The effect of cetylpyridinium
chloride-containing mouth rinses as adjuncts to toothbrushing
on plaque and parameters of gingival inflammation: a systematic
review. Int J Dent Hyg 2008;6(4):290–303. DOI: 10.1111/j.16015037.2008.00344.x.
Thomas E. Efficacy of two commonly available mouth rinses used
as preprocedural rinses in children. J Indian Soc Pedod Prev Dent
2011;29(2):113–116. DOI: 10.4103/0970-4388.84682.
Van Leeuwen MP, Slot DE, Van der Weijden GA. Essential oils compared
to chlorhexidine with respect to plaque and parameters of gingival
inflammation: a systematic review. J Periodontol 2011;82(2):174–194.
DOI: 10.1902/jop.2010.100266.
Ouhayoun JP. Penetrating the plaque biofilm: impact of essential
oil mouthwash. J Clin Periodontol 2003;30(Suppl 5):10–12. DOI:
10.1034/j.1600-051x.30.s5.4.x.
Lynch MC, Cortelli SC, McGuire JA, et al. The effects of essential oil
mouthrinses with or without alcohol on plaque and gingivitis: a
randomized controlled clinical study. BMC Oral Health 2018;18(1):6.
DOI: 10.1186/s12903-017-0454-6.
Kothiwale SV, Patwardhan V, Gandhi M, et al. A comparative study of
antiplaque and antigingivitis effects of herbal mouthrinse containing
tea tree oil, clove, and basil with commercially available essential
oil mouthrinse. J Indian Soc Periodontol 2014;18(3):316–320. DOI:
10.4103/0972-124X.134568.
Vlachojannis C, Winsauer H, Chrubasik S. Effectiveness and safety
of a mouthwash containing essential oil ingredients. Phytother Res
2013;27(5):685–691. DOI: 10.1002/ptr.4762.
Vlachojannis C, Al-Ahmad A, Hellwig E, et al. Listerine products: an
update on the efficacy and safety. Phytother Res 2016;30(3):367–373.
DOI: 10.1002/ptr.5555.

Journal of South Asian Association of Pediatric Dentistry, Volume 4 Issue 2 (July–September 2021)

161

