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ABSTRACT

Objective: This research aimed to investigate the impact of alcoholic and non-alcoholic mouthwash on salivary flow rate
and pH.

Methods: This research utilized a quasi-experimental, pre-test and post-test were conducted on 30 subjects belonging to
non-equivalent group. The subjects were carefully selected according to inclusion criteria, ensuring they did not have
systemic disease, did not take drugs that cause an effect on salivary flow rate and pH, had a good oral hygiene index score
(OHIS), did not use an orthodontic device or denture, and did not eat or drink for 90 minutes before saliva collection. The
subjects were subsequently asked to gargle using either alcoholic or non-alcoholic mouthwash. The alcoholic mouthwash
used was Listerine® Cool Mint, while the non-alcoholic mouthwash was Enzim® Mouthwash. Saliva was then collected
through the draining method. The data was then analyzed to assess the salivary flow rate and pH.

Results: The results revealed a slight increase in salivary flow rate (p=0.083) and a minor decrease in salivary pH (p=0.059)
when using alcoholic mouthwash, with no significant difference in salivary flow rate or pH before and after gargling.
Similarly, the results also revealed a slight increase in salivary flow rate (p=0.317) and a minor decrease in salivary pH
(p=0.120) when using non-alcoholic mouthwash, with no significant difference in salivary flow rate or pH before and after
gargling.

Conclusion: This study indicates that alcoholic and non-alcoholic mouthwashes do not significantly affect salivary flow

rate and pH during short-term use.
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INTRODUCTION

Mouthwashes, also referred to as mouth rinses, oral rinses,
are composed of liquid with the primary goal of preventing,
treating, and easing oral health issues, including caries,
dental erosion, bad breath, gingivitis, periodontitis,
mucositis, and reducing the oral microbial population.t
Mouthwash is an additional method that can reach out to the
surfaces of the oral cavity quickly.>® Mouthwashes are
suggested to complement standard oral care routines like
brushing and flossing. Based on its composition,
mouthwash consists of various types. Alcohol is frequently
utilized in mouthwashes due to its antiseptic properties and
as a medium for certain active components like menthol or
thymol, aiding their penetration into the plaque.* Literature
shows that using mouth rinses containing alcohol can
induce moderate-to-severe adverse effects. Meanwhile,
several studies have found that when compared to non-
alcoholic mouthwash, alcoholic mouthwash does not have
significant cytological side effects.®

Saliva has an important role as a fluid that maintains the
integrity of oral structure and, in turn, affects all bodily
functions.® Salivary gland dysfunction is defined by a
reduction or increase in salivary flow rate as well as
alterations in the composition of saliva.” Oral homeostasis

is significantly influenced by saliva.® Patients who have
impaired salivary function are more likely than those with
normal salivary flow rates to experience dental caries,
denture discomfort, and infections like candidiasis.®
Moreover, a transition to an aciduric and acidophilic oral
microbiota happens when the flow rate of unstimulated
whole saliva drops below 0.2 ml/min.” Oral candidiasis and
caries are more likely as a result.

Mouthwash influences the salivary flow rate and pH
through mechanical and chemical stimulation.® Mechanical
stimulation from the gargling movement affects the salivary
flow rate through the muscle contraction mechanism. These
muscle contractions are innervated by the facial nerve,
which is linked to the salivary glands, leading to saliva
secretion.® The chemical stimulation comes from the taste
sensation of mouthwash, which is transmitted by the facial
nerve that innervates 2/3 of the anterior tongue.*!® An
increase in salivary flow rate is related to the saliva’s
buffering system, so the salivary pH will increase as the
salivary flow rate increases.!* This study observed the
effects of alcoholic and non-alcoholic mouthwash on
salivary flow rate and pH before and after gargling during
short-term use.
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Table 1: Distribution and frequency based on age and
gender

Table 2: Analysis of salivary flow rate before and after
gargling with alcoholic mouthwash.

Age Frequency Percentage (%)
17-25 29 96.67
26-35 1 3.33
Total 30 100
Gender

Male 12 40
Female 18 60

Total 30 100

MATERIALS AND METHODS

This research was quasi-experimental, using a pre-test and
post-test design with a non-equivalent group design. This
research involved thirty subjects who were divided into 15
subjects in each group who gargled with alcoholic or non-
alcoholic mouthwash. The subject was assigned randomly
into alcoholic and non-alcoholic mouthwash groups using a
single-blind method. Subjects were selected by purposive
sampling based on inclusion criteria, which included not
having systemic disease, not taking medications that affect
salivary flow rate and pH, such as fever medication, having
a good oral hygiene index score (OHIS), not using an
orthodontic device or denture, and not eating or drinking for
90 minutes before saliva collection.

The subject was given instructions to sit comfortably
throughout the salivary collection process in order to assess
the salivary flow rate. Saliva was collected using the
draining method for 5 minutes. The result was divided by
five to get the ml/min results. The salivary pH was
determined by dipping the colored part of the universal pH
paper (Onemed®) into the saliva sample. After that, the pH
paper was removed from the saliva and left for 10 seconds.
The salivary pH was determined by looking at the color
changes on the paper and matching them with the color in
the pH indicator.

After that, the subject was given 10 ml of alcoholic or non-
alcoholic mouthwash to gargle for 1 minute. The alcoholic
mouthwash used in this research was Listerine® Cool Mint,
while the non-alcoholic mouthwash was Enzim®
Mouthwash. Listerine® Cool Mint is an antiseptic
mouthwash containing four active components, namely
eucalyptol, thymol, methyl salicylate, and menthol. Other
formulations include water, 21.6% alcohol, sorbitol
solution, FD&C Green No. 3, sodium benzoate, benzoic
acid, flavoring, sodium saccharin, and poloxamer 407.
Meanwhile, Enzim® Mouthwash contains natural active
enzymes without alcohol or antiseptics. Enzim®
Mouthwash contains the enzymes amyloglucosidase,
glucose oxidase, and lactoperoxidase, as well as other
ingredients such as potassium nitrate, silica, allantoin, and
zinc gluconate. Both types of mouthwash used in this study
are available in various marketplaces.

The saliva collection procedure was then repeated, and the
salivary flow rate was measured again. The salivary pH was
then determined again by dipping the universal pH paper
into the saliva. The collected data was processed manually
and statistical analysis was carried out using computer
software. The Wilcoxon Signed Rank Test was employed
for data analysis.

Average
Alcoholic Salivary Flow p-Value
Mouthwash Rate (Mean +
SD) (ml/min)
Before gargling 0.307 £0.029 0.083*
After gargling 0.309 +0.029 '

*= Not significant

The ethical approval was granted by the Haji Adam Malik
General Hospital and the Faculty of Medicine at Universitas
Sumatera Utara ethics committee with No. 352/ TGL/KEPK
FK USU-RSUP HAM/2019. All subjects was given written
informed consent.

RESULTS

This research included 30 subjects. The research subjects
ranged in age from 18 to 26. Twenty-nine (96.67%) subjects
were aged 17-25, and one (3.33%) subject was found to be
aged 26-35 (Table 1). Furthermore, the subjects
participating in this study were 12 (40%) males and 18
(60%) females (Table 1).

The average salivary flow rate prior to gargling in the
alcoholic mouthwash group was 0.307, with a standard
deviation of 0.029. Meanwhile, the average salivary flow
rate following gargling was 0.309, with a standard deviation
of 0.029 (Table 2). According to the Wilcoxon Signed Rank
Test analysis showed no significant difference in salivary
flow rate before and after gargling with alcoholic
mouthwash, with a p-value of 0.083 (p > 0.05).

The average salivary flow rate prior to gargling in the non-
alcoholic mouthwash group was 0.300, with a standard
deviation of 0.000. Meanwhile, the average salivary flow
rate following gargling was 0.301, with a standard deviation
of 0.026 (Table 3). According to the Wilcoxon Signed Rank
Test analysis showed no significant difference in salivary
flow rate before and after gargling with non-alcoholic
mouthwash, with a p-value of 0.317 (p > 0.05).

The average salivary pH prior to gargling in the alcoholic
mouthwash group was 6.873, with a standard deviation of
0.080. Meanwhile, the average salivary pH following
gargling was 6.733, with a standard deviation of 0.123
(Table 4). According to the Wilcoxon Signed Rank Test
analysis showed no significant difference in salivary pH
before and after gargling with alcoholic mouthwash, with a
p-value of 0.059 (p > 0.05).

The average salivary pH prior to gargling in the non-
alcoholic mouthwash group was 6.900, with a standard
deviation of 0.085. Meanwhile, the average salivary pH
following gargling was 6.873, with a standard deviation of
0.096 (Table 5). According to the Wilcoxon Signed Rank
Test analysis showed no significant difference in salivary
pH before and after gargling with non-alcoholic
mouthwash, with a p-value of 0.120 (p > 0.05).

DISCUSSION
Using mouthwash is an additional method to maintain oral
health® Many mouthwashes contain  alcoholic

concentrations between 5-27%.2 Alcohol serves as a
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Table 3: Analysis of salivary flow rate before and after
gargling with non-alcoholic mouthwash.

Table 5: Analysis of salivary pH before and after
gargling with non-alcoholic mouthwash.

Average Average
Non-alcoholic Salivary Flow Non-alcoholic Salivary pH
Mouthwash Rate (l\%ean + p-Value Mouthwash (Mean rinFjD) p-Value
SD) (ml/min) (ml/min)
Before gargling 0.300 = 0.00 0.317* Before gargling
After gargling 0.301 +0.026 ) 6.900 £ 0.085 0.120*
*= Not significant After gargling '
6.873 + 0.096

Table 4: Analysis of salivary pH before and after
gargling with alcoholic mouthwash.

Average
Alcoholic Salivary pH
Mouthwash (Mean + SD) p-Value
(ml/min)
Before gargling
6.873 £ 0.080 .
After gargling 0.059
6.733 £0.123
*= Not significant
solvent for various active ingredients, stabilizers,

preservatives, and antiseptics to obtain a distinctive
flavor.'23 In this study, the effects of alcoholic and non-
alcoholic mouthwash on salivary flow rate and pH were
observed in 30 subjects. The participating subjects
comprised 12 (40%) males and 18 (60%) females. The
study by Mitha et al. in 2016 about mouthwash use and
perceived advantages among Malaysian adults showed that
only 157 (39.3%) males used mouthwash, whereas 243
(60.8%) females did.** The study by Rajeh in 2022 about
gender disparities in oral health information and behaviors
among Jeddah’s adults showed that in terms of oral health
habits, female subjects reported using mouthwash more
frequently than males.® This could be due to the fact that
females are generally more concerned with their health and
overall appearances compared to males.'

The subjects of this research were 29 (96.6%) subjects
aged 17-25 years, which is late teens, and 1 (3.33%)
subject aged 26-35 years, which is early adulthood. The
study by Mithaet al. in 2016 about mouthwash use among
Malaysian adults also showed the majority of subjects
who used mouthwash were aged 18-25 years, with 178
(44.5%) subjects.'* The study by Kaur et al. in 2020 about
mouthwash usage among the general public of
Mississauga showed the majority of subjects who used
mouthwash were aged 14-23 years, with 178 (47.3%)
subjects.’® This might be the case because young people
are more likely to be concerned with their health and
appearance, so they are better informed about the benefits
of mouthwash and how to use it consistently.!’

The group that gargled with alcoholic mouthwash showed
an increase in salivary flow rate from 0.307 + 0.029 ml/min
(before gargling) to 0.309 + 0.029 ml/min (after gargling).
With a p-value of 0.083, the Wilcoxon Signed Rank Test
result revealed no significant difference in salivary flow
rate before and after gargling. The study by Kerr et al. in
2015 about the comparison of alcoholic and non-alcoholic
mouthwash on salivary flow and perceived dryness

*= Not significant

revealed an increase in salivary flow rate after 4 weeks of
using alcoholic mouthwash, but there was no discernible
difference before and after gargling.

The group that gargled with non-alcoholic mouthwash
showed an increase in salivary flow rate from 0.300 + 0.000
ml/min (before gargling) to 0.301 £ 0.026 ml/min (after
gargling). With a p-value of 0.317, the Wilcoxon Signed
Rank Test result revealed no significant difference in
salivary flow rate before and after gargling. The research
conducted by Kerr et al. in 2015 about comparing the
effects of alcoholic and non-alcoholic mouthwash on
salivary flow revealed no discernible difference in salivary
flow rate before and after using non-alcoholic mouthwash.®
The study by Susanto in 2015 about the severity of
xerostomia in elderly people who used alcohol versus non-
alcohol-containing mouthwash revealed no significant
difference in the visual analog score (VAS) of xerostomia
before and after gargling with alcohol-free mouthwash.®
Regardless of the mouthwash’s alcohol or non-alcohol
content, stimulation was the reason for the increase in
salivary flow rate in both alcoholic and non-alcoholic
mouthwash groups.®!® The stimulations are mechanical
stimulation, such as gargling movements, and chemical
stimulation, such as alcohol content in mouthwash.® The
alcohol content in alcoholic mouthwash is metabolized into
acetaldehyde by microbes in the oral cavity.?® Acetaldehyde
is an irritant that can cause mucosal irritation, causing a
burning sensation.!? The burning sensation is a factor that
can trigger pain, potentially leading to an increase in the rate
of saliva production. Furthermore, alcohol’s bitter flavor
and mouthwash’s sorbitol sweetener affect the taste
perception of chemoreceptors in the tongue's taste buds,
generating nerve impulses that can boost the salivary flow
rate.’®2! In both alcoholic and non-alcoholic mouthwash
groups, the action of gargling enhances the salivary flow
rate. Gargling involves rinsing the mouth by moving
mouthwash around using the muscles of mastication,
temporomandibular ~ joint, and oral  mucosa.t
Chemoreceptors and pressure receptors in the oral cavity
will react to muscle contraction by initiating impulses
through afferent nerve fibers, which transmit information to
the center of saliva found in the brainstem’s medulla.?! The
center of saliva transmits signals through the
parasympathetic nerve to the salivary glands, leading to an
elevation in salivary production.

The group that gargled with alcoholic mouthwash showed
a decrease in salivary pH from 6.873 + 0.080 (before
gargling) to 6.733 = 0.123 (after gargling). With a p-value
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of 0.059, the Wilcoxon Signed Rank Test result revealed no
significant difference in salivary pH before and after
gargling. The research conducted by Shaik et al. in 2017
about the measurement of pH, total acid, and ethanol levels
in alcoholic mouthwash showed that gargling with
alcoholic mouthwash led to a reduction in salivary pH.?
Alcoholic mouthwash has a low pH, so it can affect the
salivary pH after gargling. The alcoholic mouthwash used
in this study has a mean pH of 4.3, which is low and
acidic.?® In this study, salivary pH was measured
immediately after gargling. Therefore, the presence of
remaining mouthwash in the mouth led to a reduction in
salivary pH. A reduction in salivary pH indicates that the
alcoholic mouthwash has a low pH level, is highly acidic,
and contains a significant amount of alcohol.?? Although
there is a reduction in salivary pH, it is not considered
significant, as saliva's buffering capacity remains effective
and the salivary pH after gargling is still neutral.® The
study by Belardinelli et al. in 2014 about the effect of
alcoholic and non-alcoholic mouthwash on salivary pH
showed that salivary pH returned to normal within 15
minutes after gargling in 59% of subjects who gargled with
alcoholic mouthwash.?*

The group that gargled with non-alcoholic mouthwash
showed a decrease in salivary pH from 6.900 + 0.085
(before gargling) to 6.873 + 0.096 (after gargling). With a
p-value of 0.120, the Wilcoxon Signed Rank Test result
revealed no significant difference in salivary pH before and
after gargling. The research conducted by Lindawati et al.
in 2020 about the impacts of alcoholic and non-alcoholic
mouthwash on salivary pH showed no significant decrease
in salivary pH following the use of non-alcoholic
mouthwash.?®> When compared to alcoholic mouthwash,
non-alcoholic mouthwash typically has a higher mean pH.?
The study by Shaik et al. in 2017 about the estimation pH
of different commercially available mouthwashes showed
mouthwash that contains a lot of alcohol has a more acidic
pH, for example, ranging from 3.84 to 4.92, while
mouthwash with less alcohol or alcohol-free mouthwash
has a higher pH.?22¢ The decrease in salivary pH occurred
because the non-alcoholic mouthwash used in this study has
a mean pH of 5.9, but it is close to the normal salivary pH
(6.2-7.6).%” Despite a reduction in salivary pH, it was not
significant, and the pH can normalize within a few minutes.

CONCLUSION

This research concludes that alcoholic and non-alcoholic
mouthwashes do not significantly affect salivary flow rate
and pH during short-term use.
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