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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Backgrounds: One of the efforts to maintain salivary pH balance is through the consumption of 

probiotics. Probiotic yogurt contains various nutrients and beneficial bacteria that can increase 

salivary pH. Active smokers tend to have a lower salivary pH, which increases the risk of dental 

caries. Consuming probiotic yogurt may help neutralize oral acidity in smokers and support oral 

health.  

Objectives: This research aims to examine the effect of consuming probiotic yogurt on the 

salivary pH of active smokers.  

Methods: This research employed a clinical experimental design using a pretest-posttest with 

control group approach. Data normality was tested using the Shapiro-Wilk test, while statistical 

analysis was conducted using the Paired Sample T-Test followed by the Independent T-Test. 

Results: The statistical test showed a significant increase in the salivary pH of active smokers (P 

= 0.000) after consuming probiotic yogurt.  

Conclusion: Consuming probiotic yogurt can effectively increase the salivary pH of active 

smokers. 
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INTRODUCTION 

Saliva is a complex fluid and plays an important role 

in maintaining the balance of the oral cavity ecosystem, 

which comes from the secretions of the major and minor 

salivary glands. 1 The phosphate and calcium content in 

saliva plays an important role in the process of tooth 

remineralization. 2 Saliva has various functions, including 

lubricating tissues in the oral cavity, protecting against 

dehydration, and acting as a buffer system that helps 

neutralize the acidic pH of saliva. This is important to prevent 

the demineralization process of tooth enamel.1  

Salivary potential of hydrogen (pH) is the level of 

acidity or alkalinity of saliva, with normal values ranging 

from 6.7 to 7.3. 1-3 Several factors can influence changes in 

salivary pH, including the type of food and drink consumed, 

stimulation of salivary secretion, salivary flow rate, the 

presence of microorganisms in the oral cavity, and saliva's 

buffering capacity. An increase in alkaline salivary pH can 

trigger calculus formation, while a decrease in acidic salivary 

pH can cause mineral loss from the tooth structure, leading to 

the formation of dental caries. This is in accordance with the 

explanation of Sawitri et al. (2021).1 

The World Health Organization (WHO) defines a 

smoker as an individual who smokes tobacco products either 

regularly every day or only occasionally. 4 Smoking is a 

common activity carried out by people, from teenagers to the 

elderly. 5 The World Health Organization (WHO) in 2018 

showed that Indonesia was among the ten countries with the 
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largest number of smokers and ranked 3rd in the world, after 

China and India. 6 Based on the 2023 Indonesian Health 

Survey (SKI), it shows that the number of smokers in 

Indonesia is around 70 million smokers, 24.5% or around 17 

million smokers among them are smokers aged 20-24 years. 

The average number of cigarettes smoked per person per day 

is around 12 cigarettes or the equivalent of one pack of 

cigarettes.5 

Smoking not only has a general effect on the body 

but can also potentially cause pathological disorders in the 

oral cavity. 7 Some of the impacts of smoking on dental and 

oral health include tooth discoloration, periodontal disease, 

tooth decay, and tooth loss. 8 Cigarettes contain nicotine, an 

addictive substance. Nicotine is absorbed through the mucous 

membranes and lungs within 10-20 seconds, then enters the 

bloodstream and is distributed to the brain and all body 

tissues. Nicotine in the blood affects the blood vessels in the 

salivary glands, causing changes in the function and structure 

of the salivary glands, which can result in decreased salivary 

secretion.9 

Saliva is secreted during resting conditions with a 

salivary flow rate of 20 ml per hour or about 0.33 ml/minute.4 

Continuous exposure to cigarette smoke is one of the causes 

of decreased salivary flow due to atrophy of acini cells in the 

salivary glands.4,10 The long-term impact of smoking is at risk 

of experiencing dry mouth. Dry mouth can cause anaerobic 

bacteria to multiply more rapidly and cause the salivary pH 

of the oral cavity to become acidic. Smokers experience a 

decrease in salivary flow rate which can cause reduced 

bicarbonate secretion in saliva as a buffer capacity.10 Salivary 

buffer capacity is closely related to salivary pH.1 The average 

salivary pH of filter smokers of 7-20 cigarettes per day is 

5.55. Repeated decreases in salivary pH over a certain period 

of time can cause dental caries. This condition causes the 

tooth surface to demineralize due to the acidic environment 

that occurs in the oral cavity.11  

A decrease in salivary pH in the oral cavity of 

smokers can cause the oral cavity to become acidic. 12 Saliva 

with an acidic degree of acidity (pH), namely between 4.5-

5.5, provides conditions conducive to the growth of 

acidogenic bacteria such as Streptococcus mutans in the 

mouth. One way to maintain microbial balance in the oral 

cavity is by consuming probiotics. 13,14 Probiotics contain 

bacteria such as Lactobacillus and Bifidobacteria, which play 

a role in preventing the development of pathogenic bacteria. 
15 Yogurt, kefir, kumiss, Bulgarian milk, piima, taeete, and 

skyr are examples of probiotic beverage products. However, 

the most commonly consumed probiotic beverage product in 

the community is yogurt. Yogurt is fermented sour milk and 

has various nutritional contents such as calcium, protein, 

potassium, fat, and vitamins B2 (riboflavin), B6 (pyridoxine), 

and B12 (cyanocobalamin). Yogurt is not erosive, has a high 

buffer capacity, and has low cariogenic potential. The 

advantages of yogurt in maintaining oral health include its 

ability to increase salivary pH and stimulate saliva 

secretion.14   

Research conducted by Malavalli et al. in 2022, 

regarding the effect of consuming probiotic yogurt on salivary 

pH, showed that the average salivary pH level after 

consuming probiotic yogurt increased. The study also showed 

that salivary calcium levels increased, which is important for 

helping prevent dental caries by remineralizing demineralized 

tooth enamel.13 Based on the description above, the 

researchers wanted to further examine the effect of consuming 

probiotic yogurt on salivary pH in active smokers.  
 

MATERIALS AND METHODS 

The data obtained will be analyzed using the 

Statistical Package for the Social Sciences (SPSS), beginning 

with a normality test using the Shapiro-Wilk test. This 

method was chosen because the study sample size was less 

than 50 (n<50). The Shapiro-Wilk test aims to assess whether 

the data are normally distributed. The results of the normality 

test in this study indicate a normal distribution, as the 

significance value (p>0.05) was found. The normally 

distributed data will then be subjected to parametric statistical 

testing, namely the Paired Sample T-Test, to determine the 

comparison of salivary pH before and after treatment. An 

Independent T-Test will then be conducted to compare the 

mean salivary pH before and after treatment between the 

control and treatment groups. 

 

RESULTS AND DISCUSSION 

The research results can be seen in the following table: 

Table 1. Frequency Distribution of Subjects by Age and Gender 

Subject 

Characteristics 

 

Frequency 

(n) 

Percentage 

(%) 

Age 

19 years old 1 6.25 

20 years old 4 25.00 

21 years old 9 56.25 

23 years old 1 6.25 

24 years old 1 6.25 

Gender   
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Male 

Female                    

12 

4 

75.00 

25.00 

Total 16 100 

 

Table 1 above groups the data based on age and 

gender with an age range of 19-24 years, this is in 

accordance with the research inclusion criteria, namely 

subjects aged 19-25 years. The data obtained shows that 

there is 1 man aged 19 years, 4 men aged 20 years, 6 men 

and 3 women aged 21 years, 1 man aged 23 years, and 1 

woman aged 24 years. The overall total of male is 12 

people or 75% and female 4 people or 25%, indicating 

that the number of male subjects is more than female 

subjects, with the most age being at 21 years.

 

Table 2. Frequency Distribution of Saliva pH of Active Smokers Before and After Consuming Mineral Water 

Variable N  Min. Max. Mean Std. Deviation 

 pH before control (mineral water) 16 6.51  6.87 6.7213     0.11401 

 pH after control (mineral water) 16 6.59  6.95 6.7900     0.11171 

 

Based on table 2 above, it shows that the salivary pH 

before consuming mineral water has a minimum value of 

6.51, a maximum value of 6.87, a mean value of 6.7213, and 

a standard deviation of 0.11401. The salivary pH value after 

consuming mineral water has a minimum value of 6.59, a 

maximum value of 6.95, a mean value of 6.7900, and a 

standard deviation of 0.11171. 

 

Table 3. Frequency Distribution of Saliva pH of Active Smokers Before and After Consuming Probiotic Yogurt 

Variable N  Min. Max. Mean Std. Deviation 

 pH before control (yoghurt) 16 6.62  6.96 6.7675     0.10050 

pH after control (yoghurt) 16 7.05  7.35 7.2250     0.08033 

 

Based on table 3, the results of descriptive analysis 

show that salivary pH before consuming probiotic yogurt has 

a minimum value of 6.62, a maximum value of 6.96, a mean 

value of 6.7675, and a standard deviation of 0.10050. The 

salivary pH value after consuming probiotic yogurt has a 

minimum value of 7.05, a maximum value of 7.35, a mean 

value of 7.2250, and a standard deviation of 0.08033. 

 

Table 4. Data Normality Test 

Treatment  Saphiro Wilk  

Information Group Statistic Df P (Sig.) 

Mineral 

water  

Salivary pH (before) 0.941 16 0.355 Normally Distributed Data 

Salivary pH (after) 0.955 16 0.570 Normally Distributed Data 

Probiotic 

Yoghurt  

Salivary pH (before) 0.945 16 0.416 Normally Distributed Data 

Salivary pH (after) 0.969 16 0.830 Normally Distributed Data 

 

The data on table 4 shows that the salivary pH value 

before consuming mineral water is 0.355, while the salivary 

pH value after consuming mineral water increases to 0.570. 

In the treatment with probiotic yogurt, the salivary pH data 

before consuming probiotic yogurt is 0.416 and the salivary 

pH after consuming probiotic yogurt is 0.830. The results of 

the four data both before and after consuming mineral water 

and probiotic yogurt show that the data is normally 

distributed because the p value (Sig.) >0.05. 

 

Table 5. Paired Sample T-Test 

 P (Sig.) 

Two-sided p 

Salivary pH before and after (mineral water) 0.000 

Salivary pH before and after (probiotic yoghurt) 0.000 

                         *t-test, CI 95% p<0.05 (significant) 

 

Based on table 5, the results of the Paired Sample 

T-Test show a significant difference in salivary pH values 

before and after consumption, both with mineral water and 

probiotic yogurt treatments. In the treatment using mineral 

water, the salivary pH value showed a statistically 

significant change, with a p value (Sig.) of 0.000 (<0.05). 
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Treatment with probiotic yogurt also resulted in a 

significant difference between salivary pH before and after 

consumption, with a p value (Sig.) of 0.000 (<0.05). Thus, 

it can be concluded that salivary pH increased after 

consuming mineral water and probiotic yogurt. 

 

Table 6. Independent T-Test of Mineral Water and Probiotic Yogurt Treatment 

 Value 

Equal variances 

assumed 

Equal variances 

not assumed 

Levene’s Test for  

Equality of Varie 

F  30.447  

Sig.  0.000  

t-test for Equality  

of Means 

T  -14.969 -14.969 

Df  30 16.188 

Sig. (2-tailed)  0.000 0.000 

Mean Difference  -0.38875 -0.38875 

Std. Error Difference   0.02597 0.02597 

95% Confidence Interval 

of the Difference  

Lower -0.44179 -0.44375 

Upper -0.33571 -0.33375 

                         *t-test, CI 95%, P<0.05  

                        (significant difference between mineral water and probiotic yogurt treatments) 

 

In Table 6, the results of the Independent T-Test for 

the control group consuming mineral water and the treatment 

group consuming probiotic yogurt, obtained a p-value (Sig.) 

of 0.000 (<0.05). Thus, it can be concluded that there is a 

significant difference in the increase in salivary pH between 

the groups consuming mineral water and probiotic yogurt. 

The subjects in this study were active, light smokers, 

smoking 5-10 cigarettes per day. The average salivary pH of 

the subjects in this study was within the normal range, in 

contrast to the general population, which typically exhibits a 

lower salivary pH. This could be influenced by the duration 

of smoking or the number of cigarettes smoked per day, as 

well as the subjects being dental students who have a better 

understanding of maintaining oral hygiene and health. 

Based on the research results, statistical tests using 

the Independent T-Test obtained a p-value (Sig.) of 0.000 

(<0.05), indicating a more significant increase in salivary pH 

in those consuming probiotic yogurt compared to the group 

consuming mineral water. The difference in salivary pH 

before and after the probiotic yogurt treatment group was 

0.46, while the difference in the mineral water control group 

was 0.07. The results of Sulastri et al.'s study entitled The 

Effect of Yogurt Drinks on Salivary pH of Elementary School 

Students in 2018 also showed an increase in salivary pH but 

not significant between the salivary pH of subjects 

consuming probiotic yogurt and those not consuming 

probiotic yogurt. The increase in salivary acidity (pH) in both 

studies occurred due to the probiotic content in it, probiotics 

are able to prevent the development of bacteria that cause 

dental caries (acidogenic bacteria) and increase salivary pH, 

thereby inhibiting the process of tooth demineralization.2 The 

increase in salivary pH also occurs because the sour taste 

produced by the yogurt functions as a chemical stimulus that 

can stimulate an increase in the volume of saliva secretion. 

With increased salivary flow, the buffering capacity of saliva 

also increases so that the salivary pH value also increases.16 

In Sulastri's study, the increase in salivary pH was 

not significant. This was because the subjects were 

elementary school students aged 7-11. In elementary school-

aged children, the physiological conditions and salivary gland 

activity differ from those of adults, so the response to 

consuming probiotic yogurt in increasing salivary pH tends 

to be lower. Furthermore, elementary school-aged children 

have less awareness of oral hygiene and limited knowledge 

about dental and oral health. In this study, conducted on 

active smokers who were adult students, the effect of 

probiotics was more pronounced due to the greater need to 

counteract the acidic effects of pathogenic bacteria resulting 

from smoking, resulting in a more statistically significant 

change in salivary pH. This study also involved students from 

the Faculty of Dentistry, who naturally have better knowledge 

of dental and oral health. 

Another study, conducted by Srivastava et al. in 

2016, showed that probiotic yogurt was more effective in 

increasing salivary pH than regular yogurt. The acidity (pH) 

of yogurt ranged from 3.7 to 4.5. Probiotic yogurt contains 

various ions such as potassium, calcium, sodium, and 

phosphorus, which can stimulate increased salivary secretion 

and contribute to an increase in salivary pH. Furthermore, the 

calcium content in yogurt plays a crucial role in tooth 

remineralization, and the vitamins C and D it contains can 

trigger chemical stimuli that increase salivary flow.17,18 

 

CONCLUSION 

In this study, it can be concluded that probiotic 

yogurt has the ability to increase salivary pH. Consuming 

probiotic yogurt plays a role in maintaining dental and oral 

health by maintaining salivary pH within the normal range, 

thereby helping to prevent tooth decay. The increase in 

salivary acidity (pH) after consuming probiotic yogurt 
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indicates that probiotic yogurt can be used as an alternative 

drink that is effective in inhibiting bacterial growth in the oral 

cavity, as well as providing additional knowledge for the 

public, especially active smokers. 
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