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Abstract The buffering capacity of saliva is a crucial function that serves multiple purposes. The normal pH of saliva is 6.3,
and the buffering capacity of saliva maintains it above 5.5, thereby preventing demineralization. In this study, we evaluate the
buffering capacity of saliva post-consumption of normal and probiotic yogurt. Therefore, the study’s objective was to estimate
saliva’s buffering capacity among the 17-21-year-old population post-probiotic yogurt and regular yogurt consumption. The
buffering capacity of saliva was tested using the Ericsson method (1959), where 0.5 mL of saliva was mixed with 1.5 mL of 5
mmol/L HCl. The mixture was mixed aggressively, centrifuged for a minute, and allowed to stand for 10 minutes. The baseline
mean salivary buffering capacity of plain yogurt was 5.70±0.42, and after 15 days, it decreased to 4.50±0.70, then it gradually
increased to 5.35±0.77 after 30 days of follow-up. The baseline mean salivary buffering capacity of probiotic yogurt was 2.90±
0.42, and after 15 days, it increased to 4.05±0.21 then it increased further to 5.10±0.28 after 30 days of follow-up. Probiotic
yogurt reduces the incidence of dental caries by preventing demineralization of the enamel surface caused by reduced pH levels
(acidic pH). However, it is seen that the buffering capacity of saliva does not significantly increase after the consumption of
probiotic yogurt as compared to regular yogurt.
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1. Introduction

Probiotics are live microorganisms, predominantly bacteria
and sometimes yeast, which are beneficial to human health
when taken in requisite amounts [1]. These microorganisms
are most commonly called the "good" or "friendly" bacteria
because they can have positive effects on our digestive sys-
tem and overall well-being [2]. Probiotics encompass various
strains of bacteria and yeast, with the most common types
being Lactobacillus and Bifidobacterium [3]. Each strain may
offer different health benefits such as aiding in digestive
health, immune support, vaginal health, preventing and al-
leviating various digestive issues [4].

Probiotic microorganisms are naturally found in our diges-
tive system and play a crucial role in maintaining a balanced
gut microbiome, which is necessary for overall health [5].
They promote digestive health by helping to break down
food, absorb nutrients and prevent the overgrowth of harmful
bacteria in the gut. They maintain a harmonious balance

between beneficial and harmful microorganisms and promote
overall well-being [6]. They are also known for strengthening
the immune system by supporting the gut’s barrier function,
reducing inflammation, and enhancing antibody production
[7].

Saliva, which is produced by salivary glands in the mouth,
performs a vital role in maintaining oral health and aiding
in the digestion process [8]. One of its key properties is
its buffering capacity, which refers to its ability to resist
changes in pH levels when acidic or basic substances are
introduced7. This buffering capacity is essential for various
reasons [9]. Saliva’s buffering capacity primarily stems from
the presence of bicarbonate ions (HCO−

3 ) and other chem-
ical components [10]. These bicarbonate ions can neutralize
excess acids, aiding in maintaining a relatively stable pH en-
vironment in the mouth [11]. When we consume acidic foods
or drinks, saliva immediately starts working to counteract the
acidity, preventing damage to tooth enamel and the delicate
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tissues of the mouth [12].
The buffering capacity of saliva is vital for dental health.

Tooth enamel is vulnerable to erosion by acids, such as those
found in soft drinks and citrus fruits [13]. Saliva helps protect
teeth by neutralizing these acids, preventing tooth decay
and cavities [14]. It also promotes remineralization, where
essential minerals like calcium and phosphate are deposited
back into the enamel, strengthening it [15].

Furthermore, saliva’s buffering capacity aids in maintain-
ing a comfortable oral environment [16]. It helps prevent
the development of conditions like dry mouth (xerostomia),
which causes uneasiness, strenuousness in chewing and swal-
lowing, and an heightened possibility of dental problems
[17]. In cases of dry mouth, the lack of adequate saliva
reduces the mouth’s ability to neutralize acids, leaving teeth
and tissues vulnerable to damage [18].

Beyond dental health, saliva’s buffering capacity con-
tributes to efficient digestion. It begins the digestive process
by breaking down starches through the enzyme amylase,
which functions optimally at a slightly acidic pH [19]. Saliva
helps maintain this pH level, ensuring the enzyme’s effec-
tiveness in breaking down carbohydrates before they reach
the stomach [20].

The buffering capacity of saliva is a crucial function that
serves multiple purposes. It protects teeth from acid erosion,
promotes remineralization, maintains oral comfort, and aids
in the initial stages of digestion [21]. Without this buffering
capacity, our oral health and digestive processes would be
compromised, underlining the importance of saliva in main-
taining overall well-being [22].

The buffering capacity of saliva remains one among the
important factors bestowing to progression of dental caries.
Normal pH of saliva is 6.3 and buffering capacity of saliva
maintains it above 5.5, thereby preventing demineralisation
[23]. In this study, we estimate the buffering capacity of
saliva post consumption of normal and probiotic yogurt.

2. Materials And Methods
The present invivo study was conducted among 40 healthy
dental caries-free people between the age group of 17-21
years from the college of Saveetha Dental College were ran-
domly divided into 2 groups based on the yogurt prescribed:
Plain Yogurt (Group 1) as a control group and Probiotic
yogurt (Group 2) as a test group (refer Figure 1).

Computer generated random numbers were followed for
random sequence generation of the participants. A baseline
unstimulated whole saliva sample (2mL) was collected in the
morning by asking the patient to drool passively into a sterile
test tube for 5 minutes. The participants were informed not
to eat or drink except water 1 hour before saliva collection in
order to reduce possible food debris and saliva stimulation.
The samples collected in sterile test tubes were carried in the
icebox containing ice used as transport media.

The buffering capacity of saliva was assessed. The adults
were advised to consume 200mL of regular curd (control

Figure 1: Methodology for assessing buffering capacity of
saliva post consumption of regular yogurt and probiotic yo-
gurt

Figure 2: Saliva sample collection

group) and 200mL of probiotic yogurt (test group) each day
for 30 days under the supervision of two investigators.

Saliva sample was taken on the 15th day and at the end of
30 days using the same procedure and the buffering capacity
of saliva was tested (Figure 2).

The buffering capacity of saliva was tested using the
Ericsson method (1959) [24] where 0.5 mL of saliva was
mixed with 1.5 mL of 5 mmol/L HCl. The mixture was
shaken vigorously, subjected to centrifugation for a minute,
and allowed to stand for 10 minutes (Figure 3).

3. Results
The baseline mean salivary buffering capacity of plain yogurt
was 5.70±0.42, and after 15 days, it decreased to 4.50±0.70,
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Figure 3: Buffering capacity estimator

Groups Baseline 15 days 30days
1

(Plain Yogurt)
5.70±0.42 4.50±0.70 5.35±0.77

2

(Probiotic yogurt )
5.75± 0.52 4.05±0.21 5.10±0.28

Table 1: Mean Salivary buffering capacity at different time
periods for Group I and II

then it gradually increased to 5.35±0.77 after 30 days of
follow-up. The baseline mean salivary buffering capacity
of probiotic yogurt was 2.90± 0.42, and after 15 days, it
increased to 4.05±0.21 then it increased further to 5.10±0.28
after 30 days of follow-up (Table 1). Table 2 compares
the mean buffering capacity between Groups I and II at
different periods. A statistically significant difference was
not observed between groups using the Mann-Whitney U
test. Table 3 depicts the comparison of the mean buffering
capacity of Groups I and II between different periods. Using
the Friedmann test, no significant difference was found.

Between Groups
Baseline

Group I, II

15 days

Group I, II
30 daysGroup I, II

Mann whitney U test value 2.10 2.09 3.07
P value 0.09 0.06 0.07

Table 2: Comparison of mean buffering capacity at different
time periods between Group I and II

Within Groups
Group I

Baseline, 15 and 30 days

Group II

Baseline, 15 and 30 days
Friedmann test value 4.02 0.08
P value 3.09 0.07

Table 3: Comparison of mean buffering capacity of Group I
and II between different time periods

4. Discussion
Probiotics can influence salivary buffering capacity by pro-
moting a healthier oral microbiome. They may help maintain
a balanced population of beneficial bacteria in the mouth,
contributing to better saliva composition and function. How-
ever, the exact mechanisms and effectiveness can vary based
on the specific probiotic strains and individual factors.

The buffering capacity of saliva post consumption of sug-
ary, sugar-free, and probiotic chewing gums was studied [25],
in which participants were asked to chew the three different
kinds of chewing gums (ones that contained sugar, sugar-free,
and probiotic). Then, the buffering capacity was estimated
using ANOVA and Tukey’s test. From the results, this study
concluded that probiotic chewing gum had no cariogenic
potential in that study population. This supports our study
that there is no significant association between an increase
in the buffering capacity of saliva and the consumption of
probiotic yogurt.

In a study [26], the salivary flow rate, buffering capacity
of saliva, and the level of S.mutans and lactobacillus were
analyzed in orthodontic patients grouped as participants who
had probiotic treatment and who had not with the help of
chair side kits. A significant increase in salivary buffering
capacity was observed in participants who had probiotic
treatment. This is in contrast with our study, where no signif-
icant increase in the buffering capacity of saliva is observed
in the consumption of probiotic yogurt.

In a triple-blinded, placebo-controlled, randomized trial
[27]. The buffering capacity of saliva along with levels
of S.mutans, Lactobacillus among 3-4 year children who
were supplemented with milk-containing probiotic bacteria
and standard milk for nine months was analyzed. This trial
revealed that the consumption of probiotic milk over nine
months did not show an increased buffering capacity of saliva
compared to standard milk. This is also by our study.

5. Clinical Significance
Probiotics are highly nutritious fermented food considered to
be a part of the South Indian diet [24]. It has been reported
that orally administered probiotics demonstrate increased
immune responses [28]–[31] and administered in sufficient
amounts confer a health benefit as well [32]–[37]. Salivary
pH [33] and buffering capacity play a vital role in oral
health maintenance. A decrease in salivary pH can lead to
an acidogenic environment, resulting in dental caries. Hence,
the oral administration of probiotics can maintain the salivary
pH and buffering capacity, promoting better oral health.

6. Conclusion
Probiotic yogurt reduces the incidence of dental caries by
preventing demineralization of the enamel surface caused by
reduced pH levels (acidic pH). However, it is seen that the
buffering capacity of saliva does not significantly increase af-
ter probiotic yogurt consumption compared to regular yogurt
in the current study.
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