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Abstract 

Caries is a multifactorial infection disease that happened during the decrease of salivary pH caused by acids from 
bacterial metabolism. Bicarbonate is an important buffer component in saliva that can help neutralize salivary 
pH. Zamzam water has high bicarbonate content. This study aimed to evaluate the effect of gargled with Zamzam 
water on salivary pH. This experimental research was done with pre-test and post-test control group design 
involving 40 dentistry students at the University of Sriwijaya aged 18-23 years old, with DMF-T score ≤3. Samples 
were divided into 2 groups, the Zamzam water group, and thedistilled water group. Samples gargled their mouth 
with 10 ml of a 25% sucrose solution for one minute, then saliva was collected with spitting method and salivary 
pH was measured with digital pH meter and recorded as initial pH. Samples then gargledwith 20 ml of  Zamzam 
water or distilled water according to each group for one minute, then saliva was collected in the same way as 
before, and pH was measured and recorded as final pH. Data were analyzed with paired t-test and Mann-Whitney. 
The result showed that salivary pH increased significantly after gargled with Zamzam water (p>0,05). The mean 
difference of salivary pH aftergargled with Zamzam water was statistically higher than distilled water (p>0,05). 
In conclusion, Gargled with Zamzam water can increase salivary pH. 
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INTRODUCTION 

 Caries remains the main problem in 

most society in the world. Decay Missing 

Filling Tooth (DMFT) index in Indonesia 

based on the result of basic health research 

(Riset Kesehatan Dasar/Riskesdas) 2018 

was 7,1.1 

 This result showed that Indonesia 

belongs to the high caries category 

following the WHO classification.  Caries 

is  multifactorial infection disease caused 

by acids produced from bacterial 

metabolism on the tooth.2 Bacteria, host 

(tooth surface and saliva), diet (especially 

sucrose intake) and time are the main 

factors that influence the development of 

dental caries.3 Individual systemic health, 
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social-economic status, and the 

implementation of oral health care are also 

related to dental caries. Acids produced 

from bacteria will reduce the salivary pH, 

continuous decrease of salivary pH to 

below critical pH will be caused 

demineralization.3 The acid can be 

neutralized by the saliva buffer system. 

Neutral pH allows the mineral to be 

deposited back into enamel crystals, called 

remineralization process.4 

 Saliva plays an important role in 

oral clearance. The salivary flow rate 

provides washing action that flushes away 

nonadherent bacteria and debris. Saliva 

maintains tooth integrity by modulating 

remineralization because it contains 
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calcium and phosphate.5 Normal salivary 

pH is from 6,2 to 7,6.6 Saliva could help 

neutralize the acid from foods and drinks by 

salivary buffer system. Bicarbonate is the 

main buffer component in saliva.3 Bardow 

et al reported that a high pH is directly 

proportional to a high bicarbonate 

concentration.5 

 Dental hard tissues will be 

demineralized in acid condition especially 

in critical salivary pH 5,5 or lower.2 

Gargling with water promptly after eating is 

suggested to remove the acid from mouth. 

Then followed with brushing teeth after 30-

60 minutes later. It also helps remove debris 

that is attached to teeth.3 There are so many 

kinds of water that can be used for gargling, 

one of them is Zamzam water. 

 Zamzam water is holy natural water. 

It is termed a great gift from God. Zamzam 

water has healing properties. It is rich in a 

variety of minerals and has high pH value 

(average pH of 8).7  Mineral compositions 

in Zamzam water are calcium, magnesium, 

potassium, fluoride, bicarbonate, and 

chloride.8 It is reported that Zamzam water 

has the ability to inhibit the growth and 

proliferation of cancer cell.9  Zamzam water 

also have an antioxidant effect.10,11 Fauzi et 

al. reported that Zamzam water can help 

prevent osteoporosis because its calcium 

content.12 Zamzam water also can increase 

the microhardness of the enamel surfaces.13 

 Zamzam water has high bicarbonate 

concentration which the main buffer 

component. The aim of this study was to 

evaluate the effect of gargled with Zamzam 

water on salivary pH. 

 

MATERIALS AND METHOD 

 This experimental study was with 

pretest and posttest control group design. 

All procedures in this study had been 

approved by The Health Research Review 

Committee of Mohammad Hoesin Central 

Hospital and Faculty of Medicine, 

University of Sriwijaya, Indonesia (No. 

067/kepkrsmhfkunsri/2019). 

 This study involved 40 dentistry 

students at the University of Sriwijaya, age 

between 18-23 years old, and DMFT score 

≤3. Subjects with a history of systemic 

disease, salivary gland disease, smoking, 

using any systemic medication, and under 

orthodontic treatment were excluded from 

the study. Subjects were divided into two 

groups, Zamzam water group, and the 

distilled water group. Zamzam water that 

used in this study is distributed by National 

Water Company (NWC), Saudi Arabia. 

Bicarbonate and pH value of this Zamzam 

water had been examined with results of 

309,52 mg/L of bicarbonate concentration 

and pH 7,9 (Figure 1). 

 

 

 

 

 

 

 

 

 
 

 
Figure 1. Zamzam Water 
 

 The saliva samples were collected 

between 9-12 a.m.14 All subjects were given 

clear instructions to refrain from eating one 

hour before saliva collection. Subjects were 

asked to brush their teeth without dentifrice 

to remove debris from the tooth surface 

before the study was conducted. All 

subjects gargled their mouth with 20 ml of  

25% sugar solution for the purpose to 

reduce salivary pH.15 Subjects gargled by 

swishing the entire content in the mouth and 

expectorate after 1 minute. Five minutes 

later saliva sample was obtained, then pH 

was measured by electrical pH meter 

(Hanna Instruments, Romania) and 

recorded as initial pH. pH meter was 

calibrated before the study was conducted 

with buffering solutions. Immediately after 

initial saliva collection,subjects gargled the 

mouth with 20 ml of Zamzam water or 

distilled water for 1 minute in the same way 

as before according to each group. Five 

minutes later saliva was collected, then pH 

was measured and recorded as final pH. 

 The data were analyzed with a 

dependent t-test to compare the salivary pH 



Insisiva Dental Journal: Majalah Kedokteran Gigi Insisiva, 10(1), Mei 2021, 7-11 

 

 

9 

before and after gargled with Zamzam 

water and distilled water. Mean difference 

of salivary pH among groups was analyzed 

with the Mann-Whitney U test. The 

significance level was set as p<0,05. 

 

RESULT 

 All salivary pH data were done with 

normality test to see the distribution of data. 

Results of the Shapiro-Wilk normality test 

showed that salivary pH data before and 

after gargled with Zamzam water and 

distilled water were normal (p>0,05). It 

fulfills the parametric test requirement with 

paired t-test to compare salivary pH before 

and after gargled with Zamzam water and 

distilled water. Table 1 represents the pH 

values of both groups before and after 

gargling. 

Table 1. Effect of gargled with Zamzam water and 

distilled water to salivary pH 

Groups  

Mean ± standard 

deviation of salivary pH 
p-value 

Before 

gargled 

After 

gargled 

Zamzam 

water (n=20) 
6,60±0,23 6,77±0,24 0,00* 

Distilled 

water (n=20) 
6,53±0,26 6,57±0,27 0,15 

 
The mean pH before gargling with 

Zamzam water was 6,60±0,23 and 

increased to 6,77±0,24 after gargling which 

was statistically significant at p=0,00. The 

mean pH before gargling with distilled 

water was 6,53±0,26 and increased to 

6,57±0,27 after rinsing which was 

statistically nonsignificant at p=0,15. 

The mean difference of salivary pH 

in the Zamzam water group was 0,18 and 

the distilled water group was 0,04. Results 

of the Shapiro-Wilk normality test showed 

that the mean difference of salivary pH in 

both groups was 0,00 and 0,01. It mean the 

data were not normal (p<0,05), data then 

were transformed but the result still not 

normal. The data then were analyzed with 

an alternative non-parametric Mann 

Whitney test to compare the mean 

difference of salivary pH among groups. 

Table 2 represents the results ofthe Mann-

Whitney test. 
 

Table 2. Comparisons of median difference of 

salivary pH between Zamzam water and distilled 

water group 

Groups 

Median 

(Minimum-

Maximum) 

Mann-

Whitney 

U 

Asymp 

Sig (2-

tailed) 

Zamzam 

water 

(n=20) 

0,2 (0,0-0,3) 

88.000 0,002* 

Distilled 

water 

(n=20) 

0,1 (-0,3-0,2) 

 

The median value of the Zamzam 

water group was higher than the distilled 

water group. According to Mann-Whitney 

test (table 2), there was a significant 

difference between Zamzam water group 

and distilled water group. 

 

DISCUSSION 

Results showed that gargling with 

Zamzam water increased salivary pH. 

Increased salivary pH after gargled with 

Zamzam water can be associated with high 

bicarbonate content in Zamzam water. 

Various studies stated that Zamzam water 

contains high bicarbonate which is around 

172 mg / L-285 mg / L.8,16 Zamzam water 

in this study has been tested for bicarbonate 

content and the result is 309.52 mg/L. 

Bicarbonate will bind H+ ions from acids 

and will produce carbonic acid which is 

immediately converted to water and carbon 

dioxide so that salivary pH will increase.3 

The results of this study showed that 

after gargled with 20 ml of Zamzam water 

which every 20 ml containing 0,3% 

bicarbonate could increase salivary pH 

from 6,60 to 6,77. That pH score is in the 

normal pH range of saliva. The results of 

this study were in accordance with the study 

of Abbate et al. which stated that the use of 

sodium bicarbonate-based spray can 

increase salivary pH from 6,5 to 6,9.17 

Salivary pH should be maintained in 

a normal range. When salivary pH is higher 

than 7, it will generate saturated conditions, 

which will make calcium and phosphate 

precipitate, then form calculus.3,4 The study 
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from Wulandari et al showed that there was 

a strong correlation between pH and buffer 

capacity of saliva with the accumulation of 

calculus.18 

These results showed that after 

gargled with distilled watercould increase 

salivary pH from 6,53 to 6,57. In general, 

salivary pH will increase due to the salivary 

buffer system. According to the Stephan 

curve, the salivary pH will drop in the initial 

15 minutes after exposure to sucrose and 

will return to the initial pH after 20 to 60 

minutes.2 Gargling with a distilled water 

can help clear the attachment of the 

substrate in the oral cavity so that it can 

support the salivary buffer system to 

neutralizing the oral cavity. Gargling with 

water after eating is very important to 

maintain oral clearance. Osso et al. said that 

gargling with tap water was as effective as 

brushing or gargling with mouthwash to 

increase salivary pH and beneficial in 

reducing the possibility of caries 

formation.19 

The weakness of this study was that 

the initial pH obtained after rinsing with 

sucrose still in the normal range of salivary 

pH. An alternative solution that can be used 

to make salivary pH lower is orange juice, 

as reported by Dehgan et al.which stated 

that after rinsing 20 ml of orange juice  

salivary pH decreasedto 4.98-5.20.20 It aims 

to see the ability of Zamzam water to 

increase salivary pH in acidic conditions.  

This study suggested that gargling 

with Zamzam water can increase salivary 

pH. In the future Zamzam water is expected 

as an agent to prevent the formation of 

caries. Besides rich bicarbonate, Zamzam 

water also contains high calcium (114 mg / 

L) and phosphate (0,15 mg / L), which can 

help in the remineralization process. 

Zamzam water also reported contain 

fluoride (0,59 mg/L). Fluoride has 

antibacterial activity as reported by Perala 

et al. that mouth rinse containing fluoride 

can reduce the number of S. mutans 

colonies.21 A high content of minerals in 

Zamzam water make it has high potential to 

be used as anticaries agent. 

 

CONCLUSION 

Gargled with Zamzam water can 

increase salivary pH. 
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