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Abstract 

BACKGROUND AND AIM: Hyposalivation can cause many difficulties for patients like opportunistic infections such as 

candidiasis, mouth sores, and dysphagia as well as reduced quality of life (QOL). Methods such as using sugar-free 

chewing gum are recommended to treat this complication. Mastic is a natural substance and since it has various 

properties in addition to increasing salivary flow rate, it can reduce oral complications of patients suffering from 

xerostomia. In the present study, a comparison was made on the effect of chewing mastic and spearmint sugar-free 

chewing gum on saliva flow rate and pH. 

METHODS: This was a single blind interventional clinical study carried out on 26 healthy individuals (10 men and  

16 women). Simple non-probability sampling method was used to select the subjects. Initially, unstimulating saliva was 

collected and then all subjects were asked to chew Parafilm, mastic, and spearmint sugar-free chewing gum with a 

randomized order and in a 15-minute interval. Salivary flow rate was estimated by dividing the amount of the collected 

saliva (weight or volume) by the sample collection period (5 minutes). Saliva pH was measured by a manual pH meter. 

Data were analyzed using SPSS software by t-test. 

RESULTS: A total of 26 volunteers (10 men and 16 women) participated in this study, with a mean age of 23.5 years. 

The saliva flow rate and pH after chewing mastic (the main substance in this study) were not significantly different 

from those after consuming the chewing gum (P > 0.050). Mastic and chewing gum increased the salivary flow rate 

significantly compared to Parafilm (P < 0.001). 

CONCLUSION: The results showed that mastic and sugar-free chewing gum could increase salivary flow rate and pH. Due 

to the flavor and high price of sugar-free chewing gum, mastic can be recommended instead of sugar-free chewing gums. 
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aliva is a compound of different 
molecules and an essential 
ingredient in the formation of 
acquired pellicle on the tooth 

surfaces and preservation of the integrity of 
oral and upper digestive tract mucous 
surfaces.1 In addition, saliva has an important 
role in antimicrobial and physicochemical 
defense and wound healing. Most of the 
salivary components, including proteins, 

carbohydrates, lipids, and ions have a 
delicate role in performing these tasks. Some 
local and systemic disorders can derange this 
complex performance and cause dental and 
mucosal injuries.1 

Prevalence of dry mouth (xerostomia) is 
estimated to be about 20% in the general 
population.1 The main reasons of feeling 
mouth dryness (xerostomia) include salivary 
gland disorders, systemic disorders, drugs, 
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radiotherapy, and aging.1-5 Salivary resting 
flow rate in healthy individuals is about  
1 ml/minute.2 Usually, xerostomia appears 
when resting flow rate and stimulated flow 
rate decrease to less than 0.1-0.2 ml/minute 
and 0.4-0.7 ml/minute, respectively.3 
Hyposalivation can cause many difficulties 
for patients like opportunistic infection such 
as candidiasis, sore mouth, and dysphagia.6 
Other concern is the reduced quality of life 
(QOL) in these patients.7 

There are numerous treatment modalities 
for managing xerostomia,8-10 most of which 
being supportive such as drinking small 
amounts of water or placing a piece of ice in 
the mouth. These methods can relieve the 
discomfort of xerostomia to some extent. 
Methods such as using artificial saliva, taking 
sympathomimetic drugs such as pilocarpine 
hydrochloride or bethanechol tablet, using 
1% sodium fluoride mouth rinse, limiting 
caffeine consumption and avoiding alcoholic 
drinks or alcohol-containing mouth rinses, 
and using sugar-free chewing gum are also 
recommended.11-14 However in most patients, 
using sympathomimetic drugs such as 
pilocarpine hydrochloride or bethanechol 
tablet are contraindicated because of systemic 
condition and drug interaction.15  

OrbitR sugar-free chewing gum, which has 
been approved by Iran Food and Drug 
Administration (IFDA), is available in Iran 
and also in many other countries.13 This 
chewing gum is produced by Wrigley 
Company, USA. This chewing gum contains 
xylitol as a sweetener. Xylitol is a natural  
5-carbonated sugar and is obtained from 
birch tree. This sugar naturally exists in some 
fruits such as strawberry, vegetables 
(cauliflower), and mushrooms.11 Despite the 
safety and effectiveness of xylitol, there are 
some concerns about dose dependent and 
long term side effects of consumption of this 
matter such as tumors, diarrhea, 
and intestinal gas.16 On the other hand, a 
large number of patients cannot afford these 
products because of their high cost.  

Mastic is a natural substance also known 

as Arabic gum and is extracted from pisticia 
(Atlantica kurdica) tree which is native to a 
part of Eurasia as west of Iran. This resin is 
used in a wide range of industrial 
applications such as production of 
medications, food, chemical substances, and 
chewing gum.17,18 

Most of the mastic components have 
strong antimicrobial activities against a wide 
range of bacteria and probably these 
components act synergistically. Since mastic 
is quite compatible with the gastrointestinal 
tract and has antibacterial nature, it can act 
against Helicobacter pylori (H. pylori). 
Studies have shown that mastic gum 
significantly reduces oral bacterial counts and 
gingival inflammation.17,18 In addition, mastic 
is traditionally used by the elderly people in 
Iran and is cheaper than other products. 
These factors make it a preferable choice for 
stimulating saliva. 

This study was designed to investigate the 
effect of mastic gum as a natural substance on 
pH and saliva flow rate. Since mastic has 
various properties besides increasing salivary 
flow rate, it can reduce oral complications 
among patients with dry mouth and 
hyposalivation. In this study, Jajik mastic 
grown in Kermanshah, Iran, was used. This 
mastic is one of the best mastics available, 
and its color, texture, and other physical 
properties are identical to commercially 
available chewing gums. The acceptance of 
mastic flavor over other chewing gum flavors 
is dependent on each individual taste. 

Methods 
This was a single blind interventional clinical 
study carried out on 26 healthy individuals 
(10 men and 16 women) referred to oral 
medicine department of Kerman Dental 
School, Kerman, Iran, for dental checkup. 
Simple non-probability sampling method 
was used to select the subjects. This study 
was approved by the ethics committee board 
(code: 13488) and volunteers were asked to 
fill out an informed consent form. They did 
not show any symptoms or signs of 
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conditions such as xerostomia or sialorrhea 
and were not taking any sialogenic or 
salivary flow suppressing drugs including 
pilocarpine, cevimeline, anti-depressants, 
anti-psychotics, and antihypertension 
medicines. Patient with systemic diseases 
such as diabetes mellitus (DM), hypertension, 
cardiovascular diseases (CVDs), Sjogren’s 
syndrome, and connective tissue disorders 
were excluded from the study. Patients in the 
age range of 18-50 years old were included in 
the study. Baseline salivary samples were 
collected from 7:30 to 11:30 in the morning by 
a calibrated oral medicine resident while the 
participants were sitting and bending their 
heads forward. The volunteers had been 
asked not to eat or drink anything one hour 
before sampling. Meanwhile, they were not 
in a dehydrated condition. At the beginning, 
unstimulated saliva was collected and its 
volume was measured to determine the 
baseline salivary flow rate. Saliva collection 
was carried out by spitting method and  
pre-weighed test tube was used for collecting 
saliva.1,9,19-22 

In order to collect unstimulated saliva, 
after a swallow, the volunteers remained still 
for 5 minutes and spit their saliva passively 
in a pre-weighed test tube.23 

In order to measure the salivary flow rate 
during chewing Parafilm, mastic, and 
spearmint sugar-free chewing gum, the 
volunteers were asked to wash their mouth. 
After a 15-minute break, they were asked to 
chew a 5 × 5-cm piece of Parafilm, 70 times 
per minute and spit the saliva every minute.22 

This process was repeated with 1.5 g of 
mastic and a piece of sugar-free spearmint 
chewing gum, 70 times per minute and 
spitting the saliva every minute. The order of 
chewing these three substances was different 
and randomly selected. Since a 15-minute 
interval was considered between the saliva 
flow rate measurements, unstimulated saliva 
before chewing was not collected. Since the 
chewing order of these three substances was 
chosen randomly, the probable insufficiency of 
the15-minute interval was equal in each group. 

Therefore, this did not affect the results.  
Preparing identical mastic pieces 

indistinguishable from sugar-free chewing 
gum was not possible, but the individual who 
measured the pH and saliva flow rate was not 
aware of the substance that was chewed. 

Saliva flow rate was calculated by 
dividing the amount of the saliva collected 
(weight or volume) by the sample collection 
period (5 minutes). Saliva pH was measured 
by a manual pH meter. 

Various factors such as physical position, 
hydration status, diet, and chronological 
variations can affect salivary flow rate.22,23 
Since the saliva flow rate was assessed in the 
same person during the same time and was 
compared with the subject’s own 
unstimulated saliva, these factors had no 
effect on the results.  

Data were analyzed by SPSS software 
using the paired t-test. 

Results 
A total of 26 volunteers (10 men and  
16 women) participated in this study, with a 
mean age of 23.5 years. As mentioned above, 
the baseline salivary flow rate was measured 
initially. Then the salivary flow rate was 
measured after chewing mastic, chewing 
gum, and Parafilm. Comparison of the 
salivary flow rate after chewing mastic, 
Parafilm, and chewing gum with baseline 
salivary flow rate revealed that these three 
substances were able to increase salivary flow 
rate and pH significantly (P = 0.001) (Tables 1 
and 2) (Figures 1 and 2). 
 
Table 1. Comparison of mean salivary flow rates 
after use of chewing gum, mastic, and parafilm 

with the mean baseline salivary flow rate 

Group 
Salivary flow 

rate (mean ± SD) 
P 

Baseline saliva 0.29 ± 0.13 0.001 

Mastic 1.79 ± 0.64 

Baseline saliva 0.29 ± 0.13 0.001 

Parafilm 1.24 ± 0.43 

Baseline saliva 0.29 ± 0.13 0.001 

Sugar-free chewing gum 1.89 ± 0.61 

SD: Standard deviation 
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Table 2. Comparison of mean pH of saliva after 
using chewing gum, mastic, and Parafilm with 

mean pH of baseline saliva 
Group pH (mean ± SD) P 
Baseline saliva 6.64 ± 0.22 0.001 

Mastic 7.02 ± 0.16 

Baseline saliva 6.64 ± 0.22 0.001 

Parafilm 7.11 ± 0.23 

Baseline saliva 6.64 ± 0.22 0.001 

Sugar-free chewing gum 7.13 ± 0.26 
SD: Standard deviation 

 
pH and Saliva flow rate after chewing 

mastic (the main substance in this study) 
were not significantly different from those 
after the use of the chewing gum (P > 0.050) 
(Tables 3 and 4) (Figures 3 and 4). 

 

 
Figure 1. Mean salivary flow rates in  

different groups 

 
Mastic and chewing gum increased 

salivary flow rate significantly compared to 
Parafilm (P = 0.001) (Table 3). 

 

 
Figure 2. Mean salivary pH in the test groups 

 
Mastic increased pH more significantly 

than Parafilm (P = 0.031), however chewing 

gum did not exhibit such an effect (P > 0.050) 
(Table 4). 

 
Table 3. Comparison of salivary flow rates in 

different groups of the study 

Group 
Salivary flow 

rate (mean ± SD) 
P 

Mastic 1.79 ± 0.64 > 0.050 

Sugar-free chewing gum 1.89 ± 0.61 

Mastic 1.79 ± 0.64 0.001 

Parafilm 1.24 ± 0.43 

Parafilm 1.24 ± 0.43 0.001 
Sugar-free chewing gum 1.89 ± 0.61 

SD: Standard deviation 

Discussion 
Saliva secretion is critical for maintaining oral 
health. A decrease in salivary flow rate is 
accompanied by numerous harmful clinical 
effects and reduces QOL.7  
 

Table 4. Comparison of mean salivary pH in 
different groups of the study 

Group pH (mean ± SD) P 

Mastic 7.20 ± 0.16 > 0.050 

Sugar-free chewing gum 7.13 ± 0.26 

Mastic 7.20 ± 0.16 0.031 

Parafilm 7.11 ± 0.23 

Parafilm 7.11 ± 0.23 > 0.050 

Sugar-free chewing gum 7.13 ± 0.26 
SD: Standard deviation 

 
The relatively high prevalence of 

xerostomia and its significantly long-term 
effects on oral health and QOL encourage 
clinicians to seek for the new materials and 
methods to manage dry mouth effectively.  

 

 
Figure 3. Comparison of salivary flow rates after 

chewing mastic with salivary flow rate after 
chewing other test materials 
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Figure 4. Comparison of mean salivary pH after 

chewing mastic with mean salivary pH after 
chewing other test materials 

 
In spite of the treatment options available, 

because of some limitations of each of the 
current treatment methods, many patients 
are still suffering from xerostomia and its 
side effects.3,4,24-27 This study showed that 
mastic and chewing gum increased salivary 
flow rate significantly compared to Parafilm. 
Moreover, the saliva flow rate and saliva pH 
between the subjects who chewed mastic and 
those who chewed chewing gum showed 
insignificant differences. These findings 
suggest that mastic may be considered as a 
suitable substitute for chewing gum in 
patients suffering from hyposalivation.  

Several studies have assessed the effect of 
non-organic chewing gums on salivary 
secretion. Some of the studies, similar to the 
current study, have shown an increase in pH 
and saliva flow rate following chewing 
sugar-free chewing gums.1,10-12,28-30 Some 
researchers have studied the antimicrobial, 
antiplaque, and anticavity properties of 
mastic and its efficacy in treating the 
gastrointestinal tract diseases.17,31 

Mastic gum reduces oral bacterial counts 
significantly and cures gingival inflammation. 
Studies have shown the ability of mastic to 
suppress the growth of cariogenic bacteria and 
reduce Streptococcus mutans counts.17,18 

Bakhtiari et al. studied the effect of OrbitR 
sugar-free chewing gum and mastic on 
salivary flow rate and pH. They concluded 
that both mastic and sugar-free chewing gum 

could increase salivary flow rate and pH, but 
sugar-free chewing gum increased these 
items more significantly compared to 
mastic.13 However, this difference was not 
significant in the present study. This 
discrepancy might be attributed to different 
sampling conditions in these two studies. 
Furthermore, Bakhtiari et al.13 measured the 
salivary flow rate and pH in three 
consecutive days. As it is clear, alterations in 
psychological or physical conditions of 
participants during these consecutive days 
may change the salivary flow rates and pH. 
In contrast, the current study was performed 
using the repeated measures method and all 
the samples of each volunteer were collected 
at the same day. This method may increase 
the liability of the study. 

In contrast to the present study, Biria et al. 
revealed that xylitol mastic gums increased 
the pH of the saliva insignificantly, however 
it decreased the pH of the saliva significantly 
in probiotic mastic gum.28 In the current 
study, the results showed an insignificant 
difference between salivary PH after chewing 
mastic and xylitol gum.  

Karami-Nogourani et al. studied the effect 
of different flavors of chewing gum on 
salivary pH. The results indicated that only 
cinnamon and spearmint gum significantly 
increased the salivary pH.12 In the present 
study, vanilla chewing gum was chosen to 
minimize simulations by flavor.  

Ship et al. studied the efficiency and safety 
of topical products available for managing 
xerostomia containing olive oil, betaine, and 
xylitol in reducing dry mouth and 
hyposalivation for medication induced 
xerostomia.8 The outcome showed that the 
use of topical treatments increased 
unstimulated salivary flow rates significantly. 
These findings are in agreement with those of 
the present study.  

Additionally, in order to eliminate the 
effect of chewing the preceding substance on 
the salivary flow rate and pH, a 15-minute 
rest was set before chewing the next material. 
In order to increase the reliability of the 
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results, the resting time was longer than the 
previous similar studies.17 

Another interesting result was obtained 
from the comparison of mastic and sugar-free 
chewing gum with Parafilm. Contrary to 
mastic, sugar-free chewing gum did not 
increase salivary pH significantly compared 
to Parafilm. Mastic may contain components 
that effectively increase salivary pH, 
preventing tooth decay. To the best of the 
researchers’ knowledge, there is no other 
study comparing the effect of Parafilm and 
sugar-free chewing gum on salivary pH. 

Parafilm was used in this study, which is a 
neutral, odorless, thermoplastic, colorless, and 
tasteless substance, in order to stimulate oral 
baroreceptors, as flavor of the substances used 
can stimulate salivary secretion. The results 
showed that both mastic and sugar-free 
chewing gum can increase salivary flow rate 
and pH significantly in comparison to Parafilm. 

Since the results of this study showed that 
mastic and sugar-free chewing gum can 
increase salivary flow rate and pH, due to the 
flavor and high price of sugar-free chewing 
gum, mastic can be recommended instead of 
sugar-free chewing gums. 

Although comparison of mastic and sugar-
free chewing gum was not the aim of this 
study, all the volunteers were satisfied with 
the mastic flavor and even some of them 
preferred mastic. 

One of the problems that attracted the 

attention of researchers was the adhesion of 
mastic to teeth. This problem was solved by 
keeping mastic in a refrigerator before 
chewing. However, there are some variants 
of mastics that can be used without keeping 
them in a refrigerator. 

The interval duration between chewing 
the substances may be considered as a 
limitation in this study because long intervals 
seem to decrease patient’s compliance. 

Conclusion 
In conclusion, according to the results of this 
study and the fact that mastic is accompanied 
by numerous useful properties, chewing 
mastic is preferred to sugar-free chewing 
gums in patients suffering from xerostomia. 
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