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Clinical and cost effectiveness of Curcuma longa mouthwash
versus Listerine® mouthwash in controlling halitosis among a
group of Egyptian children: A randomized clinical trial

Eman Mohammed Elsaeed', Eman Elmasry', Passant Nagi'

Aim: Due to the many adverse effects of certain synthetic medications as well as the evolution of bacterial resistance, the present
study aimed to compare the clinical and cost-effectiveness of mouthwash containing Curcuma longa (Turmeric extract) to Listerine®
mouthwash and placebo mouthwash in reducing halitosis in a group of Egyptian youngsters.

Materials and Methods: The study was a randomized clinical trial with a three-arm, parallel-group, and blinded allocation. Thirty
healthy children aged 8-12 were recruited, subjected to full-mouth clinical rehabilitation before allocation, and divided into groups
A, B, and C, assigned for turmeric mouthwash, Listerine, and Placebo, respectively. All participants were instructed to use the given
mouthwash with 10 ml twice daily for two weeks, stop using it for two weeks, and then re-use it for two weeks. Halitosis score was
recorded using Tanita HC-312F device after 2, 4, and 6 weeks of using mouthwashes. Cost-effectiveness was recorded, and halitosis-
positive and negative subjects; clinical parameters were compared using the Chi-square test at P <0.05.

Results: Regarding halitosis scores, there was a significant difference between the tested groups at recruitment and after 2 and 6
weeks. All groups' clinical effectiveness revealed that groups A and B were 100% effective. Group B had the highest average cost,
followed by groups A and C.

Conclusion: It was concluded that turmeric mouthwash was equally clinically effective and more cost-effective than Listerine®
mouthwash.
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Introduction

Halitosis is a severe oral health
issue, which is sometimes referred to as
bad breath, and is a prevalent problem in
oral health.! The main reasons for foul
breath are putrefying bacteria on the
tongue's dorsum and volatile sulfur
compounds (VSCs) produced by meal
remnants.? Identification of the presence of
halitosis, followed by the type and its
severity, allows for an effective
management protocol. Mouthwash is a
therapy option for offensive breath.
Mouthwash is a rinseable solution that
freshens the mouth by eliminating food
and bacteria. The mouthwash composition
can use synthetic or naturally occurring
active components. > Medicinal herbs have
been used to create mouthwash with
antibacterial qualities and few adverse
effects. | When choosing a mouthwash for
treating halitosis in children, it is crucial to
consider its safety and appropriateness for
their age. * Considering all the above
claims and facts, this research evaluates the
clinical and  cost-effectiveness  of
mouthwashes containing Curcuma longa
(Turmeric) versus Listerine® mouthwash
and placebo mouthwash, composed of
plain water with peppermint oil in reducing
halitosis in a group of Egyptian youngsters.

Materials and methods

The current study was a randomized
clinical trial following the CONSORT
statement 2010 with a three-arm, parallel-
group design, and a 1:1:1 blinded
allocation ratio. It was registered on
www.clinicaltrials.gov with ID:
NCT04905940 and ethical approval
number: (61221) 28\12\2021.

1. Sample selection:

Thirty healthy children aged 8-12 years
with halitosis visited the outpatient clinic
at the pediatric dentistry department,
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Faculty of Dentistry, Cairo university.
Selected patients were divided into three
randomized groups, each of ten. Before
starting the trial, patients were offered full-
mouth restorative treatment, if needed, to
exclude the possibility that halitosis was
caused by food impaction in carious teeth.

2. Eligibility criteria

2.1.Inclusion criteria:

e Children aged 8 to 12 years old.

e Cooperative children.

e Both genders.

e Medically free to exclude systemic
halitosis cause. °

e Bad breath scored 3 or more by the
Tanita Fitscan device.

2.2.Exclusion criteria:

e Children use any other oral hygiene aid
other than routine teeth brushing.

e Parents refuse to participate in the trial.

e Treatment by antibiotic within one
month before the trial.®

3. Informed consent and Assent:

All participants were informed with
complete information regarding the risks
and benefits of the study, and written
informed consent was obtained.

4. Randomization and  allocation
concealment:

The child in the current trial was
randomly assigned to one of the three
groups using closed white envelopes
(simple randomization 1:1:1 ratio). Three
types of mouthwash were tested for their
clinical and cost-effectiveness against
halitosis: turmeric powder mouthwash,
Cool Mint Listerine Antiseptic® (Johnson
& Jhonson, USA), and placebo mouthwash

(Figure 1).
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Figure 1: (A) Turmeric mouthwash lab
preparation; (B) Listerine mouthwash; (C)
Placebo mouthwash lab preparation

5. Intervention:
- For all groups:

Children were randomly divided
into three groups: experimental and
comparator groups. The tested
mouthwashes were put into identical
opaque glass bottles labeled with the codes
A, B, and C for concealment.®
- Group A (Experimental group):

Ten children used 10 ml of the
prepared turmeric mouthwash ’ twice daily
under their parent’s supervision for two
weeks.

- Group B (The 1% comparator group):

Ten children used 10 ml of the
commercial Cool Mint Listerine®
mouthwash (Johnson & Johnson Pvt. Ltd.)
twice daily under their parent’s supervision
for two weeks.

- Group C (The 2" comparator group):

Ten children used 10 ml of the

prepared placebo mouthwash ® twice daily
under their parents’ supervision for two
weeks.
Each participant was allowed to use two
mouthwash bottles of the same group label
that they were allocated to. Patients were
given standard written oral hygiene
instructions and mouth-washing
instructions to rinse twice daily with 10 ml
for 1 minute under their parents’
supervision for two weeks.’
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6. Follow-ups:

The first follow-up visit was after
two weeks of using mouthwash, and the
halitosis score was recorded numerically.
Patients were then instructed to stop
rinsing for the next two weeks while
maintaining other oral hygiene
instructions, such as teeth brushing twice
daily. The 2" follow-up visit was after four
weeks, and patients measured in halitosis
were given the second bottle and instructed
to rinse twice daily with 10 ml for another
two weeks. The last follow-up visit was
after six weeks, and the final halitosis score
was recorded.

7. Halitosis measurement:

Halitosis was measured using
Tanita HC-312F FitScan Breath Checker
(Tanita Corporation of America Inc.,
China), and the results were displayed in
six color-coded levels (Figure 2). Patients
who showed red color were included in the
current study.'°

— Br eaih Checker

— LCD Indicate Breath Odor Level

FRNINERTELRE 7R

Odor Levet 0-2 Odor Level: 3-5

— LCD Backlite: Gree LCD Backiite: Red

Figure 2: Tanita HC-312F FitScan Breath
Checker

8. Cost-effectiveness calculations:

The cost-effectiveness was calculated
based on the following measures:
- Economic measures (USD) were
calculated as the total cost of Turmeric and
Listerine mouthwash on every visit.!!
- The cost-effectiveness was calculated
using the Incremental Cost-Effectiveness
Ratio (ICER) equation.'?
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9. Statistical analysis:

Statistical analysis was performed
with SPSS 22.0 (Statistical Package for
Social Sciences, USA) version 22.0.0
software, GraphPad Prism, and Microsoft
Excel 2016. Clinical parameters were

2. Halitosis score:
2.1.Inter-group evaluation at different
intervals:
The frequency and percentages of
different halitosis scores in all groups at
different intervals are presented in Table 1.

compared using the chi-square test in
halitosis-positive and negative subjects.
The significance level was declared at P

Table 1: Halitosis scores after using turmeric, Listerine,
and placebo mouthwashes after different intervals

Intervals Mouthwash Chi-square test

< .. .
0.05 for all statistical evaluations. S e PP 5 i
mouthwash | mouthwash| mouthwash value square

N % N[ % N %
Recruitment | score0 | 0 | 0.0% |0 [ 0.0% | O 0.0% 0.036* 6.66

Results
1. Demographic data:

The research included 42 score L) 0 0.0% 101 0.0% | 0 0.0%
youngsters, 30 of whom met the inclusion score2 0 [0.0% [0 [0.0% | 0 0.0%
criteria and were diagnosed with halitosis. Scolre 3[ 0 | 0.0% [0 | 0.0% | 0| 0.0%
Twelve children were excluded: ten for not scored | 0 | 0.0% |0 | 0.0% | 3 | 30.0%
meeting the inclusion requirements and seores T 70 11000 10 Tioo0vd 7 T 70.0%
two‘ for refusing to participate. The Ao Tseow0 0 To0 To om0 oo o7 138
participants' ages varied between 8 and 12. mouth

sl . habilitati score 1 0 [0.0% |0 0.0% | 0 0.0%
The participants were separated into three renbiation

groups, each consisting of 10 children. The

score2 | 0 [0.0% |0 | 0.0% | O 0.0%

. . . . . 0, 0, 0,
participant's flow diagram is shown in score3 |1 110.0% 0 1 0.0% | 01 0.0%
i scored | 2 |200% |7 |70.0%| 3 | 30.0%
1gure 3.
score5 | 7 |70.0% |3 |30.0%| 7| 70.0%
(Cowien ) After 2 | score0| 0 | 0.0% |0 | 0.0% | 0| 0.0% | 0.001* | 26.6
— weeks
AR = score 1| 2 |20.0%|2 |20.0%] 0 | 0.0%
soee— score2 | 7 |70.0%|8 |80.0%]| 0 | 0.0%
« Not meeting inclusion criteria (n=10 )
« Declined to participate (n=2)
s score3 | 1 |10.0% |0 | 0.0% | 5| 50.0%
scored | 0 | 0.0% |0 | 0.0% | 1| 10.0%
score 5 0 0.0% |0 0.0% | 4 40.0%
After 4, |score0| 0 | 0.0% |0 | 0.0% | 0| 0.0% | 0511 328
l l l weeks
et i Mocated 1o comparor (=10 Adocated 1o compacarl 6=10 score 1[0 0.0% |0 | 00%| 0| 0.0%
Moonad o aranin (10) pronrimeiT Lo promloiemnddasil
. —— B — <o score2 | 0 | 0.0% |0 | 0.0% | 0] 0.0%
inerventon (ivereasons) (1= 0) (givereasons) (1=0) interventon (give reasons) (n=0)
score3 | 5 |50.0% |6 |60.0%| 3 | 30.0%
| |
- scored | 3 |30.0% |2 |20.0%| 2 | 20.0%
oy reaso) (o) —y b score 5| 2 [20.0% (2 |20.0%]| 5 | 50.0%
l l After 6 | score0| 0 | 0.0% | I [10.0%] 0 | 0.0% | 0.002% 28
weeks
score 1 7 170.0% |7 |70.0%| O 0.0%
s T ot et om s score2 | 3 [30.0%]2 [200% 1| 10.0%

(give reasons) (n=0) (give reasons) (n=0) (give reasons) (n=0)

score3| 0 [0.0% |0 | 0.0% | 5| 50.0%

score4 | 0 [0.0% |0 | 0.0% | 1 10.0%

Figure 3: CONSORT Flow Chart of the study
design

score5| 0 [0.0% |0 | 0.0% | 3| 30.0%

*: Significant difference at P<0.05
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The study results indicated that there
was no statistically significant difference
between the tested mouthwashes during
complete mouth rehabilitation and after 4
weeks of use (P= 0.117 and 0.511,
respectively). All individuals scored 5 in
recruitment while using turmeric and
Listerine mouthwash. 70% of individuals
exhibited a score of 5, whereas 30% had a
score of 4 when given placebo mouthwash.
There was a significant difference (P=
0.036) seen in the comparison of the three
kinds of mouthwash at recruitment. After 2
weeks, 70% of subjects scored 2 for
turmeric and 80%  for  Listerine
mouthwash. Conversely, 50% of subjects
who used a placebo mouthwash had a score
of 3. There was a notable disparity in the
effectiveness of the tested mouthwash after
2 weeks of use (P=0.001). After 6 weeks
of using the tested mouthwash, 70% of
subjects scored 1 while using turmeric and
Listerine mouthwash, whereas 50% scored
3 when using the placebo mouthwash.
There was a substantial disparity across the
mouthwashes examined, with a p-value of
0.002.

3. Cost-effectiveness ratio:

The average cost-effectiveness of
each tested mouthwash was computed and
shown in Table 2.

The study revealed that Listerine
mouthwash had the highest average cost of
4.35USD, followed by  turmeric
mouthwash  0.142USD and placebo
mouthwash 0.14USD. The study found
that turmeric and Listerine mouthwash
were the most clinically efficient in
reducing halitosis, with a 100% drop in the
halitosis score by continuous use of both
mouthwashes. Using placebo mouthwash
did not result in a drop in the halitosis score
based on a clinical effectiveness evaluation
(10%). The average cost-effectiveness
ratio (ACER) for turmeric, Listerine, and
placebo mouthwashes were 0.0014, 0.043,
and 0.014, respectively. Table 3 displays
the incremental cost-effectiveness analysis
(ICER) comparing turmeric and Listerine
mouthwashes. The study found that
turmeric mouthwash had a lower
Incremental =~ Cost-Effectiveness  Ratio
(ICER) than Listerine when compared to
the placebo mouthwash group (0.00002
and 0.04678, respectively).

Table 3: Incremental cost-effectiveness analysis
(ICER) for turmeric and Listerine mouthwashes

Tested mouthwash ICER

Turmeric mouthwash
(Placebo mouthwash 0.00002
Comparator)

Listerine mouthwash

Table 2: Cost-effectiveness analysis-of turmeric, (Elageb@mouthiwash 0.04678
. . comparator)
Listerine, and placebo mouthwashes
Parameter Group A Group B Group C DiSC“SSiOH
R ) Identification of the presence of
verage cos . . .
Economic measure | O142USD | 4.35USD 0.14 USD halitosis, followed by the type and its
severity, allows for an effective
ﬁii;‘if;‘;!ﬁiiili‘;iis 100.00% 100.00% 10.00% management protocol. Due to the many
adverse effects of certain synthetic
Average cost- medications as well as the evolution of
effectiveness ratio 0.00142 USD 0.0435 USD 0.014 USD . . . . .
(ACER) (USD) bacterial resistance, several investigations

were now leaning toward this ancestral
approach. Akkaoui and Ennibi '* reported
that 23 herbal plants were used for the
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treatment of halitosis in the Moroccan
population. Patients were offered full
mouth clinical rehabilitation if necessary to
ensure they finished the follow-up time
and rule out dental issues as the source of
their bad breath.'* Many clinical trials had
performed full mouth clinical
rehabilitation ~ before  testing  the
mouthwash as an antimicrobial treatment,
15 and against halitosis.!®!” The results
obtained were following Saad et.,'® who
evaluated the efficacy of Listerine in
reducing mouth malodor and found a
marked effect of Listerine in reducing
malodor and VSC after 30, 60, 90, and 180
min. as assessed by Organoleptic scale,
halimeter, and the  Oral-Chroma.
Moreover, Alqumber and Arafa !° showed
similar results when applying Listerine
specifically to reduce VSC and mouth
malodor. The success in treating halitosis
by tested mouthwashes may be attributed
to the fact that Turmeric has antibacterial
properties.?’ Turmeric contains
curcumin, a compound with antibacterial
properties. These properties may help to
reduce the number of bacteria in the mouth
that cause halitosis.”! Moreover, Listerine
contains essential oils, such as menthol and
eucalyptol.?? These oils have antiseptic
and anti-inflammatory properties that may
help to reduce halitosis.?*>> The placebo
mouthwash may not be as effective at
reducing halitosis because it contains no
antibacterial or antiseptic properties.?® The
average cost-effectiveness was calculated
for each tested mouthwash. Results
showed that the cost for mouthwash
quantity needed for 6 weeks that, Listerine
mouthwash had the highest average cost
(4.35%), followed by turmeric mouthwash
(0.1429) and placebo mouthwash (0.149).
This suggests that both turmeric
and Listerine mouthwashes are clinically
effective treatments for halitosis. But
Turmeric mouthwash is much more cost-
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effective. In this context, the study had
some limitations. The procedures of using
mouthwashes were carried out under
parents’  supervision, taking  into
consideration that professional supervision
is non-applicable.

Conclusion

Turmeric mouthwash could be a
very good, cost-effective alternative to
essential oil Listerine mouthwash with
fewer side effects.

Ethics approval and consent to
participate:

The present study adhered to the principles
of the “Declaration of Helsinki” (64"
WMA General Assembly, Fortaleza,
Brazil, October 2013). The study was
revised and approved by the Research
Ethics Committee, Faculty of Dentistry,
Cairo University on 28" December 2021.

It was registered on www.clinicaltrials.gov
with ID: NCT04905940.

Consent for publication:

The patient’s parent or guardian signed an
informed consent form for each case after a
thorough explanation of the study. All
participants were informed with complete
information regarding the risks and benefits
of the study, and written informed consent
was obtained.

Availability of data and materials:

The datasets used and/or analyzed during the
current study are available from the
corresponding author upon reasonable
request.

Competing interests:

The authors declare that they have no
competing interests.

Funding:

The current study was self-funded. The
funding body did not cover the research
design, data statistical analysis, or writing of
the manuscript.

Authors' contributions:



ASDJ June 2025 Vol 38 Orthodontics, Pedodontics and Public Health section

This work was carried out in collaboration
among all authors. Authors EME, EE, and PN
designed the study. EME and PN performed
the statistical analysis, wrote the protocol,
and wrote the first draft of the manuscript.
Authors EME, EE, and PN managed the
study's analyses. Author EME managed the
literature searches. All authors read and
approved of the final manuscript.
Acknowledgments:

Not applicable.

References
1. Oktanauli P, Taher P, Munsyi Aulia D. The effect
of herbal mouthwash (Betel leaf) against halitosis in
elderly. Jurnal Ilmiah dan Teknologi Kedokteran Gigi
2020;16(1):25-29.
2. Wu J, Cannon RD, Ji P, Farella M, Mei L.
Halitosis:  prevalence, risk factors, sources,
measurement and treatment — a review of the
literature. Aust Dent J. 2020;65(1):4—11.
3. Bencze B, Temesf6i V, Das S, et al. Development
of'anovel, entirely herbal-based mouthwash effective
against common oral bacteria and SARS-CoV-2.
BMC Complementary Medicine and Therapies 2023
23:1 [homepage on the Internet] 2023 [cited 2023
Dec 291;23(1):1-17. Available from:
https://bmccomplementmedtherapies.biomedcentral.
com/articles/10.1186/512906-023-03956-3
4. Kairey L, Agnew T, Bowles EJ, Barkla BJ,
Wardle J, Lauche R. Efficacy and safety of Melaleuca
alternifolia (tea tree) oil for human health—A
systematic review of randomized controlled trials.
Front Pharmacol 2023;14:1116077.
5. Villa A, Zollanvari A, Alterovitz G, Cagetti M,
Strohmenger L, Abati S. Prevalence of halitosis in
children considering oral hygiene, gender and age. Int
J Dent Hyg [homepage on the Internet] 2014 [cited
2023 Jun 22];12(3):208-212. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/idh.
12077
6. Pham TAV, Nguyen NTX. Efficacy of chlorine
dioxide mouthwash in reducing oral malodor: A 2-
week randomized, double-blind, crossover study.
Clin Exp Dent Res [homepage on the Internet] 2018
[cited 2023 Jun 22];4(5):206-215. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1002/cre2
131
7. Sharma S, Sharma A, Ahlawat B. Turmeric - Its
Applications in Dentistry. Journal of Advanced
Research in Medicine 2016;3:2016.
8. Shinada K, Ueno M, Konishi C, Takehara S,
Yokoyama S, Kawaguchi Y. A randomized double

Clinical and cost effectiveness of Curcuma longa mouthwash versus Listerine® mouthwash in controlling halitosis
among a group of Egyptian children: A randomized clinical trial | Eman Mohammed Elsaeed et al. JUNE2025.

blind crossover placebo-controlled clinical trial to
assess the effects of a mouthwash containing chlorine
dioxide on oral malodor. Trials [homepage on the
Internet] 2008 [cited 2023 Jun 22];9:71. Available
from: /pmc/articles/PMC2637235/

9. Jamali Z, Alipour M, Ebrahimi S, Aghazadeh M.
Effect of Halita mouthwash on oral halitosis
treatment: A randomized triple-blind clinical trial. J
Dent Res Dent Clin Dent Prospects [homepage on the
Internet] 2019 [cited 2022 Dec 18];13(1):31.
Available from: /pmc/articles/PMC6571524/

10. Guedes CC, Bussadori SK, Garcia ACM, et al.
Accuracy of a portable breath meter test for the
detection of halitosis in children and adolescents.
Clinics [homepage on the Internet] 2020 [cited 2023
Feb 231;75:1-4. Available from:
https://www.elsevier.es/en-revista-clinics-22-
articulo-accuracy-portable-breath-meter-test-
S1807593222004720

11. Quifionez RB, Downs SM, Shugars D,
Christensen J, Vann WF. Assessing Cost-
Effectiveness of Sealant Placement in Children. J
Public Health Dent [homepage on the Internet] 2005
[cited 2023 Feb 23];65(2):82—89. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/5.17
52-7325.2005.tb02791.x

12. Ramsey SD, Willke RJ, Glick H, et al. Cost-
Effectiveness Analysis Alongside Clinical Trials II—
An ISPOR Good Research Practices Task Force
Report. Value in Health [homepage on the Internet]
2015 [cited 2023 Feb 23];18(2):161-172. Available
from:
http://www.valueinhealthjournal.com/article/S10983
01515000169/fulltext

13. Akkaoui S, Ennibi OK. Use of traditional plants
in management of halitosis in a Moroccan population.
J Intercult Ethnopharmacol [homepage on the
Internet] 2017 [cited 2023 Dec 3];6(3):267-273.
Available from:
https://pubmed.ncbi.nlm.nih.gov/28894624/

14. Vale KL do, Horliana ACRT, Romero SDS, et
al. Evaluation of the treatment of halitosis with
photodynamic therapy in older patients with
complete denture: Protocol for a randomized,
controlled trial. Medicine [homepage on the Internet]
2019 [cited 2023 Dec 3];98(27):e16275. Available
from: /pmc/articles/PMC6635224/

15. Garrido L, Lyra P, Rodrigues J, Viana J, Mendes
JJ, Barroso H. Revisiting Oral Antiseptics,
Microorganism Targets and Effectiveness. J Pers
Med [homepage on the Internet] 2023 [cited 2024
Feb 71;13(9):1332. Available from:
/pmc/articles/PMC10532628/

16. Pérez-Nicolas C, Pecci-Lloret MP, Guerrero-
Gironés J. Use and efficacy of mouthwashes in
elderly patients: A systematic review of randomized



ASDJ June 2025 Vol 38 Orthodontics, Pedodontics and Public Health section

clinical trials. Annals of Anatomy - Anatomischer
Anzeiger 2023;246:152026.

17. Chen SC, Weng LC, Tsai SC, Wang SM, Han
HM. Effectiveness of Oral Rinsing Solutions on
Mucus, Odor, and Plaque in the Hospitalized Elderly
in Taiwan.
https://doi.org/101177/1054773817744151
[homepage on the Internet] 2017 [cited 2024 Feb
71;28(6):762-776. Available from:
https://journals.sagepub.com/doi/abs/10.1177/10547
73817744151

18. Saad S, Greenman J, Shaw H. Comparative
effects of various commercially available mouthrinse
formulations on oral malodour. Oral Dis [homepage
on the Internet] 2011 [cited 2023 Dec 3];17(2):180—
186. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/j.16
01-0825.2010.01714.x

19. Alqumber MA, Arafa KA. Site-specific mouth
rinsing can improve oral odor by altering bacterial
counts: Blind crossover clinical study. Saudi Med J
[homepage on the Internet] 2014 [cited 2024 Feb
6];35(11):1412. Available from:
/pmc/articles/PMC4362142/

20. Soleimani V, Sahebkar A, Hosseinzadeh H.
Turmeric (Curcuma longa) and its major constituent
(curcumin) as nontoxic and safe substances: Review.
Phytotherapy Research [homepage on the Internet]
2018 [cited 2023 May 13];32(6):985-995. Available
from:
https://onlinelibrary.wiley.com/doi/full/10.1002/ptr.
6054

21. Mahady GB, Pendland SL, Yun G, Lu ZZ.
Turmeric (Curcuma longa) and curcumin inhibit the
growth of Helicobacter pylori, a group 1 carcinogen.
Anticancer Res [homepage on the Internet] 2002
[cited 2023 Feb 23];22(6C):4179—4181. Available
from: https://europepmec.org/article/med/12553052
22. Fine DH. Listerine: Past, present and future - A
test of thyme. J Dent 2010;38(SUPPL. 1).

23. Vlachojannis C, Chrubasik-Hausmann S,
Hellwig E, Al-Ahmad A. A Preliminary Investigation
on the Antimicrobial Activity of Listerine®, Its
Components, and of Mixtures Thereof. Phytotherapy
Research [homepage on the Internet] 2015 [cited
2023 Jan 5];29(10):1590-1594. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1002/ptr.
5399

24. Brecx M, Netuschil L, Reichert B, Schreil G.
Efficacy of Listerine®, Meridol® and chlorhexidine
mouthrinses on plaque, gingivitis and plaque bacteria
vitality-Brecx M, Netuschil L, Reicherl B and Schreil
G: Efficacy of Listerine®, Meridol* and
chlorhexidine mouthrinses on plaque, gingivitis and
plaque bacteria vitality. 1990;

Clinical and cost effectiveness of Curcuma longa mouthwash versus Listerine® mouthwash in controlling halitosis
among a group of Egyptian children: A randomized clinical trial | Eman Mohammed Elsaeed et al. JUNE2025.

25. Agarwal P, Nagesh L. Comparative evaluation of
efficacy of 0.2% Chlorhexidine, Listerine and Tulsi
extract mouth rinses on salivary Streptococcus
mutans count of high school -children—RCT.
Contemp Clin Trials 2011;32(6):802—808.

26. Alsaffar D, Alzoman H. Efficacy of antioxidant
mouthwash in the reduction of halitosis: A
randomized, double blind, controlled crossover
clinical trial. J Dent Sci [homepage on the Internet]
2021 [cited 2023 Jun 22];16(2):621. Available from:
/pmc/articles/PMC8025192/



