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Diet is a primary aetiological factor for enamel erosion and dental caries. This study was undertaken with the aim of assessing
the effect of selected locally available beverages on salivary pH amongst college students. This study comprised of a study
population of 20 subjects divided into two groups. Test beverages were fruit drinks and carbonated beverages. Salivary pH was
measured before and after consumption of the sugary drink. Mean difference between baseline pH and pH after consuming
sugary drinks was calculated. It was found that salivary pH decreased for all the beverages immediately after consumption.
Sharp decline was observed in the pH value after consumption from 7.15 to 5.5 in the case of carbonated drinks and from
7.15 to 5.45 in the case of fruit drinks. Even when liquid sugars cleared rapidly from the oral cavity, they had a significant
cariogenic potential due to the decline in salivary pH. Hence, it is always advised to minimise the consumption of beverages

with high sugar content, especially amongst children and young adults to maintain a healthy and caries-free oral cavity.

CARBONATED BEVERAGES, FRUIT DRINKS, SALIVARY PH, ENAMEL EROSION, DENTAL CARIES,

SUCROSE.

Oral health is defined by WHO as “being free of chronic
mouth and facial pain, oral and throat cancer, oral sores,
birth defects such as cleft lip and palate, periodontal
disease, tooth decay, and exodontia, and other diseases
and disorders that affect the mouth and oral cavity.
Dental health has often been viewed in isolation from
the general bodily health. History suggests that in the
earlier days dental health professionals focused largely
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on local reparative treatment of oral disease. However,
modern-day dentistry places increased emphasis on oral
disease prevention and recognizes the importance of
the interrelationship between the etiological factors and
the health of the teeth and oral tissues along with the
general health of the body (Cetinkaya and Romaniuk,
2020). It is well known that a good diet is essential for
the development and maintenance of healthy teeth.
Diet is a prime aetiological factor for dental caries and
enamel erosion. Nutritional status has a huge impact on
the development of the teeth and the host’s resistance
to many oral conditions, including periodontal diseases
and oral cancer (Moynihan, 2005).

Saliva plays a major role in the maintenance of oral health.
Saliva is one of the most important factors which provides
a defensive mechanism in the oral cavity. In a healthy
oral cavity, saliva contains glycoproteins, antimicrobial
enzymes, and basic electrolytes which protect the oral
mucosa. (Humphrey and Williamson, 2001; Renke, 2016).



Saliva is also important for digestion, bolus formation,
taste, protection of the teeth, and antimicrobial effects
The normal pH of saliva ranges from 6.7 to 7.4 but as
bacteria in the mouth break down the carbohydrates,
they release acids such as lactic acid, butyric acid, and
aspartic acid which remarkably reduce the pH value of
saliva. When the pH level in the oral cavity goes below
the critical pH value (pH = 5.5) the acids present begin
to break down the enamel on teeth. The longer the teeth
are exposed to low salivary pH levels, the more likely is
the development of dental caries and periodontal diseases
(Demirci, Tuncer and Yuceokur, 2010).

Physical state of food plays a very important role in
its cariogenic potential. Liquid sugars, such as those
found in soft drinks and milk drinks, pass through
the oral cavity fairly quickly with limited contact
time or adherence to tooth surfaces. It is because of
their characteristic readiness to flow, little tendency to
disperse, and relatively high incompressibility. Solid
sugars get stuck to the teeth surface due to their property
of adherence. The longer the tooth is exposed to sugar,
the longer the bacteria will act on sugars and produce
acid thus leading to the development of dental caries.
Sugars present in hard candies, breath mints, lollipops,
and popsicles, dissolve slowly and thereby have extended
exposure time in the oral cavity (Shaw, 1992) .

Over the last few decades, a trend of declining dental
caries in developed countries and an increased caries
prevalence in developing countries has been observed.
India too has seen the increasing trend similar to that in
the latter group of developing countries and the trend
might continue in the future as a result of growing
globalization (Demirci, Tuncer and Yuceokur, 2010).
Globalization in turn is bound to increase the availability
of processed and packaged food items. The association
between diet, particularly sucrose, and dental caries has
been well-documented in many ecological reports. The
most susceptible age group to dental caries is the 17-25
years’ age group (Demirci, Tuncer and Yuceokur, 2010).
Hence, the following study was undertaken with the
aim of assessing the effect of selected locally available
beverages with high sugar content on salivary pH
amongst college students in the age group of 17 - 25
years.

The study was carried out in Saveetha Dental College and
Hospitals, Chennai, Tamil Nadu. 20 randomly selected
undergraduate students Saveetha Dental College and
Hospitals, Chennai, were examined. The subjects were
selected on the basis of the following inclusion and
exclusion criteria.

e Inclusion Criteria:

1. Subjects belonging to 18-22 years of age.

2. Subjects who had a healthy, caries-free, oral cavity
with a DMFT score = 0.

3. Subjects who were not suffering from any systemic
illness.
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e Exclusion Criteria:

1. Students who did not give informed consent.

2. Students who were using tobacco or alcohol in any
form.

3. Subjects who were using any systemic medication
at the time of study or in the period of the last 15
days prior to the study.

4. Students who were suffering from any systemic
illness.

All the study subjects were similar with respect to their
age, dietary habits, oral hygiene measures, and other
lifestyle factors which might have a significant effect on
the study results. The time of the day was standardized
for the collection of all the saliva samples.

Ethical Clearance: Before carrying out the present study,
ethical clearance was obtained from the institutional
ethical clearance board. Before the start of the study, the
purpose and methodology of the study were explained to
each of the students and informed consent was obtained
from each.

Study Design: Unstimulated salivary sample was
collected for each subject two hours after their breakfast.
After the collection of baseline salivary samples (before
the consumption of test beverage), the study subjects
were given a beverage to drink and stimulated saliva
samples were collected immediately after test beverage
consumption. The study subjects were given two different
beverages to drink for subsequent days and subsequent
salivary samples were collected. The subjects were
divided randomly into two groups : Group A and Group
B. Mango fruit drinks were given to Group A consisting
of 10 subjects randomly selected and carbonated
beverage was given to Group B. 50 ml of the beverages
were given to the participants.

Collection of Salivary Samples: Stimulated saliva after
consumption of test beverage was collected under resting
conditions in a quiet room in order to reduce any stressful
conditions. The saliva from the subjects was collected
in a sterile calibrated container through a sterile funnel.
The salivary pH was directly estimated using universal
pH indicator paper strips [MERCK pH indicator paper]
for both the samples and compared. The recording of
the data was done on a pro forma containing details
on the general information, uptake of the selected test
beverage of each study subject and group of the subject.
To minimize bias or errors in the data, an independent
observer, blinded to the study’s aim, recorded all the
pH values.

Acidified sugar-containing packaged fruit juices have
shown to be cariogenic and erosive in rats (Hans et al.,
2016). Juices contain several sugars and non-volatile
organic acids. Glucose and fructose are considered to be
less cariogenic than sucrose, but dental plaque formed in
the presence of a mixture of these two sugars leads to a
decrease in the microhardness of the enamel. Packaged



juices contain excessive amounts of added sugar i.e.,
sucrose, which is highly cariogenic and increases
susceptibility to dental caries. From this study, we
observe that there is a significant drop in the mean pH
value (pH=5.45) after consumption of fruit drink from
the baseline pH value (pH= 7.15) (table 1). These findings
are in concordance with literature by Rinki et al and
Sudhanshu et al (Sudhanshu, 2010; Hans et al., 2016).

Table 1. Table Showing Group A samples and their salivary
pH before and after consumption of mango drink.

Sample Before After
Sample 1 7 6.5
Sample 2 7.5 5.5
Sample 3 7 5
Sample 4 7 6
Sample 5 7 6
Sample 6 7 6.5
Sample 7 7 5
Sample 8 7.5 7
Sample 9 7 5
Sample 10 7 5
Mean 7.15 5.45

Graph 1: This Bar Graph shows Group A samples and their
salivary pH before and after consumption of mango drink.
X- axis denotes the samples and Y- axis represents the
pH of saliva. Blue colour represents the pH of saliva before
consumption of mango drink and Orange represents the
pH of salivary sample after consumption. From this graph
it is evident that there is a significant decrease in the pH of
the saliva samples after consumption of mango drink.

GROUP A

H Before B After
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The probable reason for the immediate drop in salivary
pH after consumption in this study could be that the
intrinsic acidity of fruit juices enabled it to be more able
to combat salivary buffers. There may be a prolonged
fall in the oral cavity pH due to the increased buffering
capacity of fruit juices & the fluidness consistency of
the pulp of the fruit. Though the amounts of fruit drinks
consumed by the population may be insignificant, the
presence of immature enamel, inability to clear the
retentive substrate, and inadequate neuromuscular
coordination and along with the deleterious methods of
consumption, makes them susceptible to dental erosion
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(Lee and Wrolstad, 1988). Beverage markets have seen
increased consumption of aerated drinks by teenagers
and children, who account for 65% of total sales.
Literature reveals that peer pressure, pleasure, and taste
are reasons that lead children to consume these drinks
(Nielsen and Popkin, 2004; Vartanian, Schwartz and
Brownell, 2007).

Table 2. Table Showing Group B samples and their
salivary pH before and after consumption of carbonated
beverage.

Sample Before After
Sample 1 7.5 5.5
Sample 2 7 6
Sample 3 7 5
Sample 4 7.5 6
Sample 5 7.5 5
Sample 6 7 5.5
Sample 7 7 5
Sample 8 7 6.5
Sample 9 7 5.5
Sample 10 7 5
Mean 7.15 5.5

Graph 2: This Bar Graph shows Group B samples and their
salivary pH before and after consumption of carbonated
beverage. X- axis denotes the samples and Y- axis
represents the pH of saliva. Blue colour represents the
pH of saliva before consumption of carbonated beverage
and Orange represents the pH of salivary sample after
consumption. From this graph it is evident that there is a
significant decrease in the pH of the saliva samples after
consumption of carbonated beverages.

GROUP B
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These changes have major implications for dental health.
The number of sugar-containing beverages consumed and
late-onset of oral hygiene measures correlate positively
with plaque accumulation and caries prevalence in the
primary dentition (Mattos-Graner et al., 1998; Habibian
et al., 2001; Jerkovic et al., 2009). Soft drinks contain
not only sugars but also different nonvolatile organic
acids, and maybe a primary extrinsic etiological factor
in the development of dental erosions (Rugg-Gunn et al.,
1998; Moazzez, Smith and Bartlett, 2000; Al-Dlaigan,
Shaw and Smith, 2001). Various host factors like salivary
buffering capacity, and pH, can influence the extent of
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dental erosion and demineralization (Tahmassebi and
Duggal, 1996; Millward et al., 1997).

In the present study, the carbonated beverage contained
carbonated water, sugar, caffeine, colouring agents,
and acidity regulator as its ingredients. The quantity of
sugar added is 10.6 g/100 g or 11 teaspoonfuls of sugar
in 300mL of the drink. It caused an instant decrease in
salivary pH from 7.15 to 5.5. This is in agreement with
the study proposed by Hans et al and Demir et al. This
may be probably due to the fact that the carbonated
beverage has increased intrinsic acidic content and sugar
content in its composition which is responsible for its
high cariogenic and demineralizing or erosive potential
(Balappanavar, Sardana and Singh, 2013).

CONCLUSION

The erosive potential of sugary drinks must be dependent
upon the immediate effect of the drink, the protective
effect of saliva, the amount of residual drink after
swallowing, the actual amount of sugar consumed, and
the frequency of consumption. A single acidic attack
is of minor importance but if repeated, the ability of
saliva to buffer may decrease. Hence the main concern
is the frequent usage of sugary drinks over time. If
consumption is frequent enough and there are few or
no protective factors, then this may be an aggressive
factor that increases the caries prevalence in people.
Within the limits of this study, it was observed that
there was a significant decrease in pH of saliva after
the consumption of both mango drink and carbonated
beverage. Awareness camps, seminars, health education
programs may be conducted to create awareness on
deleterious effects of sugary drinks in oral cavity.
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