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ABSTRACT

Tooth decay is one of the most common oral diseases. The pH and amount of saliva affect the growth
rate of caries-causing bacteria. Chewing gum can help reduce caries by affecting saliva characteristics. The aim of this study
was to compare the effect of several types of chewing gums available in the Iranian market on pH, volume, buffering capacity
of saliva and the number of salivary Streptococcus (S.) mutans.

Forty dentistry students were divided into four groups. Each group was given a brand of gum (Van-
xylitol/Van-glucose/Chic/Triadent). The participants were asked to chew gum for 20 minutes after each meal. Non-
stimulated saliva was collected by spitting method at the beginning of the study and three weeks after gum consumption.
The pH, volume, and salivary buffering capacity were determined. In addition, the amount of S. mutans in the saliva was
evaluated.

m The amount of salivary S. mutans in all groups of consumers dropped (P<0.05) and saliva volume increased after
three weeks of gum chewing. Saliva pH, volume, buffering capacity, and the number of salivary Streptococci all changed
significantly after chewing Van-xylitol gum.

Van-xylitol and Triedent gums were most effective in improving salivary volume, and reducing the number of S.
mutans in saliva, but Van-xylitol was the most effective among the groups in improving salivary pH and increase in the
buffering capacity of saliva. It seems that turpentine can significantly enhance the properties of xylitol-containing gums.
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1. Introduction

ental caries is a chronic and common component and loss of organic materials in the tooth
infectious disease characterized by (1). In developing countries, it is still the most common
demineralization of the inorganic chronic disease in children and adults (2). Dental caries
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is multifactorial tooth decay that the volume of saliva,
oral microbial flora, dry mouth, time, consumption of
carbohydrates, socio-economic status, educational
level of people, and lifestyle are all factors that
contribute (3). Streptococcus (S.) mutans is the
primary cause of tooth decay in humans (4). The
typical oral flora consists of microorganisms that are
naturally present in the mouth and are completely
safe. These colonies adhere to the tooth outer surface
and produce plaque, which causes tooth decay (5).

Saliva has various defense mechanisms such as
rinsing and cleansing microorganisms, reducing the
acidity of the mouth, lubricating the tooth surface,
and protecting the teeth through the buffering system
(6). Due to mechanical and digestive stimulation,
saliva flow rate increases during chewing gum,
especially in the first minutes. After a meal, chewing
sugar-free gum decreases plaque acidity and, as saliva
output increases, it neutralizes the process of saliva
pH dropping that happens after each meal.
Bicarbonate-containing sugar-free chewing gums
increase saliva pH (7, 8). As it is impossible to eliminate
sugar and other fermentable carbohydrates from
people's diets, and because caries is so common in
Iran, finding ways to increase the pH, volume, and
buffering capacity of saliva, as well as reduce the
number of salivary S. mutans, is critical. Studies have
shown that natural products can be effective in
reducing the number of S. mutans bacteria and
improving oral health (9-11).

Pistacia terebinthus, scientifically known as Pistacia
atlantica, with the local name of Baneh, produces a
type of resin (turpentine), which is called van. This
substance is naturally antifungal and antibacterial,
and is used in production of medicinal and health
products. It is a great importance in traditional Iranian
medicine and is prescribed in the treatment of some
digestive diseases (12-14).

Research suggests that chewing turpentine gum
after surgery, until the first bowel movement occurs,
may help accelerate the recovery of bowel function
following a cesarean section (15). Given that
turpentine or Pistacia atlantica resin is used to
strengthen and tighten the gums due to its firm
consistency, it is used in chewing gum industry (16). It
has been shown that chewing gum is a good
alternative to brushing teeth, and that chewing gum is
especially helpful for use in situations where brushing
is not possible or convenient, such as after lunch,
while traveling, or while working. During chewing
gum, saliva flow increases, especially during the first
few minutes, due to mechanical and digestive
stimulation (17). Therefore, in recent years, efforts
have been made to optimize chewing gums and their
use in promoting oral health.
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Amorphous calcium phosphate casein
phosphopeptide (CPP-ACP) is an agent that saturates
saliva and biofilms and contributes to the tooth
remineralization process by providing Ca2+ and -3P04
ions, which become available after its application and
reduce the risk of dental hard tissue destruction (18).
Another ingredient used in chewing gum today is
xylitol. Xylitol is a five-carbon sugar alcohol obtained
from the Birch tree and naturally there is in some
fruits, vegetables (cauliflower), strawberries, and
mushrooms, which S. mutans and other
microorganisms cannot ferment. Xylitol has
bacteriostatic properties and inhibits the production
of acid from sucrose and glucose in dental plaque.
When xylitol is consumed repeatedly and for a long
time, it causes changes in the dental flora and reduces
acid production by bacteria (19, 20).

In the herbal medicine supply industry, a type of
gum containing turpentine has been widely available
and commonly purchased by customers for a long
time. According to the contents on the packaging, this
gum contains glucose, which is a type of cariogenic
sugar. On the other hand, according to oral and
untested reports from consumers, the consistency of
this gum is tighter than other gums on the market,
which stimulates more saliva secretion in mouth. The
two seemingly contradictory features of this gum
include cariogenic sugar (disadvantage) and
stimulation of more saliva secretion (advantage),
which may cause a decrease in pH and subsequently
an increase in caries, and the aforementioned
condition can lead to an increase in pH and even a
decrease in dental and salivary bacterial plaque and a
decrease in caries.

As a result, we decided to investigate the effects of
four types of chewing gum available in the Iranian
market that contain various ingredients including
xylitol, CPP-ACP, turpentine, etc. on pH, volume,
buffering capacity, and number of S. mutans in saliva.

2. Materials and Methods

This research was approved by the ethics code
IR.MUQ.REC.1399.286 in Qom University of Medical
Sciences and was conducted on 40 female dental
students aged 18 to 26 who were randomly divided
into 4 groups of 10 people (individuals were selected
using a block randomization method). The sample size
was calculated based on Khoramian et al (21) study,
with mean bacterial reduction in the case and control
groups (W = 44072.3 £ 8793, p, = 32696.6 + 6158) and
significance level (a) of 0.05, and a power (1-f) of
90%. The first group used Van-xylitol gum, second
group used Van-glucose gum, third group used Chic
gum, and fourth group used Trident gum for three
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weeks (Table 1). These students had at least 20
functional teeth in the mouth and healthy gums, no
significant systemic disease or quickly advancing
caries. Also, they had not used xylitol gum, probiotic
items, systemic antibiotics, or topical fluoride for 4
weeks prior to test initial. (Exclusion criteria included:
students with decayed teeth, chronic dry mouth,

Table 1. Types of chewing gum studied.

Gum brand name

Van-xylitol

Van-glucose

Chic

Base, thickeners and stabilizers, acesulfame,
Trident antioxidants, glycerol, essential oil, color, carnauba wax
powder (as a polisher), CPP-ACP and xylitol

Main ingredients
Pistacia atlantica resin (turpentine) and xylitol

Pistacia atlantica resin (turpentine), sucrose, glucose,
and a-penine

Glucose and base, glucose sweetener, carnauba wax,
antioxidant, and titanium dioxide (as a colorant)

systemic, infectious or inflammatory disease,
undergoing radiotherapy, take certain medications
such as antihypertensive or contraceptives, abnormal
diet and eating habits, active periodontitis,
consumption of any antiseptic (except toothpaste) in
the last month, oral breathing problems, and pregnant
and smokers’ women (22).

Manufacturer

Van company, Kurdistan, Iran

Van company, Kurdistan, Iran

Minoo Company, Karaj, Iran

Mondelez global LLC. East
Hanover, USA

Groups were as follow:

Group 1: Consumer sugar-free turpentine gum with
the commercial name Van-xylitol (group Vx)

Group 2: Consumer turpentine gum containing
sucrose and glucose with the commercial name Van-
glucose (group Vg)

Group 3: Consumer chewing gum with the
commercial name Chic (group C)

Group 4: Consumer chewing gum containing CPP-
ACP and xylitol with the commercial name Trident
(group T)

At first Decay, Missing, Filling Teeth (DMFT)
participants were determined and those with DMFT,
between 8-12, were selected. The students were
asked to chew gum for 20 minutes three times daily
after each meal, use a specified type of toothpaste
(Nasim) and having regular and the same number of
brushing times during the study for three weeks (21).
In addition, the participants were instructed not to use
any gum other than the mentioned gum during the
study period.

Non-stimulated saliva was collected in two times;
before consuming chewing gum, and 3 weeks after for
specific culture and assessment of the number of
salivary S. mutans colonies, and evaluation of salivary
buffering capacity, the volume and pH of saliva.
Samples were labeled 1 to 4 and sent to the laboratory
for analysis and statistical evaluation.

Each sample was prepared at 9:00 a.m before
washing the mouth, brushing the teeth, and eating
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breakfast. Saliva was collected by spitting method and
putting non-stimulated saliva into a specific sterilized
container with a cover (23). Saliva pH and volume
were determined immediately after collection, and
the samples were sent to microbiology lab on dry ice
to assess the buffering capacity and the number of S.
mutans.

2.1 Determination of Saliva volume

The volume of saliva was determined by the amount
of saliva collected in the Falcon calibrated tube for 4
minutes (24).

2.2 Determination of the Saliva pH

The pH of saliva samples was determined
immediately after sampling using a calibrated pH
meter. First, the electrode of the instrument was
cleaned with distilled water, and then pH of saliva was
measured. To obtain a perfectly accurate value, this
process was performed twice (25).

2.3 Determination of Saliva Buffering Capacity

To determine the buffering capacity of saliva 0.05 N
hydrochloric acid (1 ml) was added to the saliva
sample and the pH was read and recorded using a pH
meter. This was repeated until the saliva pH decreased
dramatically (a few more times to be sure), until the
point the pH variations were reduced. Then, the
diagram of each sample was plotted and the buffering
capacity was calculated (6). According to this
approach, a solution with a higher buffering capacity
has more acid resistance, whereas a solution with a
lower buffering capacity has less acid resistance. For
example, if the pH of saliva declines dramatically in the
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range of 6.79 and reaches 6.52 the sample buffering
capacity is 6.79.

2.4 Determining S. mutans number

As the quantity of bacteria in 1 mL saliva can exceed
one million, and it is preferable to count 100-150
bacteria for each colony, consequently, 0.5 ml of saliva
was 10-fold diluted in sterile phosphate buffered
saline (PBS) (0.05M; pH 7.3) and mixed on shaker.
Then, using the Streak technique, 20 microliters of this
mixture were cultivated on the surface of a particular
culture medium MSA with bacitracin and 10% sucrose.
The MSA plate was then incubated for 48 hours at
37°C. The colonies that were suspected of being S.
mutans were then assessed, and S. mutans was
identified using Gram staining, catalase, mannitol
fermentation, and Voges-Proskauer (VP) tests. In the
final stage, confirmed colonies of S. mutans were
counted and scored as following Kamate et al (26),
criteria (CFU/mL):

0 colonies: no growth/mL saliva

1 colony: 1-10° bacteria/mL saliva

2 colonies: 103-10° bacteria/mL saliva

3 colonies: more than 10° bacteria/mL saliva (26).

Catalase was tested after Gram staining by
transferring bacteria from the center of a colony to the
surface of a glass slide using a wooden applicator. The
production of bubbles on the slide was examined
when a drop of H202 was added to the colony. The test
was considered positive when boiling occurred quickly
and persistently (foam).

2.5 Fermentation of Mannitol

Before examining, the target colonies were
inoculated onto mannitol salt agar medium and
incubated at 35°C in CO2-free condition for 24 to 48
hours. The plates were kept for 48 hours because of
slow fermentation process of some staphylococcal
species. Staphylococcus colonies were appeared in
yellow with a yellow halo around them (27).

2.6 Vogues-Proskauer (VP) Test

A screw tube holding 25 ml of VP / MR Broth was
infected with a pure bacterial culture and remained
for 24-48 hours at 35°C., Two drops of 40% KOH and
one drop of 5% a-naphthol were added. The tube was
gently shaken for 5 to 15 minutes. The presence of
dystyl and a positive VP test was indicated by
formation of red color for 2 minutes or longer. A
negative VP test was indicated by yellow color or no
response. This test should not be read more than one
hour for the possibility of false positive (28).
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Finally, Gram-positive and catalase-negative cocci
were cultured for 48 hours at 37°C under biochemical
assays, and colonies positive for mannitol and Vogues-
Proskauer (VP) were chosen as target colonies (S.
mutans) (21).

2.8 Data Analysis

Quantitative variables were summarized using
means and standard deviations. The normality of the
data was evaluated using the Kolmogorov-Smirnov
test. Since all variables exhibited a non-normal
distribution, comparisons among four groups were
conducted using the Kruskal-Wallis and Mann-
Whitney tests, while intra-group comparisons were
made using the Wilcoxon signed-rank test. The results
were analyzed using SPSS version 24.0 statistical
analysis software. Data were considered significant at
P<0.05.

3. Results

The pH, volume, and quantity of S. mutans in saliva of
all four groups were measured before and after chewing
gum (Table 2).

3.1 Saliva pH

Before chewing gum, pH means of non-stimulated
saliva in groups Vx, Vg, C, and T were 6.86, 6.49, 7, and
6.75, respectively, and after chewing gum were 7.05,
6.72, 6.71, and 6.93, respectively (Table 3). In the
comparison between groups (Figure 1), consumption of
chewing gum in groups Vx and T significantly increased
pH of saliva compared to group C (P=0.029 and P=0.043,
respectively). These changes were not significant among
other groups.

3.2 The Volume of Non-Stimulated Saliva

Before chewing gum intake, the average amounts of
non-stimulated saliva in groups Vx, Vg, C,and T were 5.7,
4.5, 4.35, 3.35 mL, respectively and after chewing gum
consumption the results were 6.59, 5.5, 4.55, and 4.5 mL,
respectively (Table 4).

An increase in saliva volume was reported in all groups
after consuming chewing gum, but this change in saliva
volume was only significant in groups Vx and T. The
highest and the lowest rates of increase in saliva volume
after chewing gum belonged to Trident Chic gums,
respectively. As shown in Figure 2, gum consumption in
groups Vx and T significantly increased saliva volume
compared to group C (P=0.029 and P=0.043,
respectively). These changes were not significant among
other groups.
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3.3 Salivary Buffering Capacity

Before chewing gum, the averages of salivary buffering
capacity in groups Vx, Vg, C, and T were 6.65, 7.08, 7.06,
and 7.08, respectively, whereas after chewing gum
consumption were 6.77, 5.66, 5.85, and 4.87,
respectively (Table 5). The averages of salivary buffering
capacities among 40 participants, before and after
chewing gum were 6.96+ 0.28 and 5.78 * 0.76,
respectively. The buffering capacity of saliva decreased
significantly (P=0.005) in all groups after chewing gum,
except for group Vx, which reported an increase in
buffering capacity of saliva, however, it was not
statistically significant.

In the comparison between groups as shown in Figure
3, these changes in group Vx were significant compared
to all groups (P=0.000). The changes in group T were also
significant compared to groups Vg (P=0.002) and C
(P=0.001). It means that group T decreased buffering

capacity of saliva compared to groups Vg and C. This
difference was not significant in groups Vg and C.

3.4 S. mutans Numbers

Before and after chewing gum, the average numbers of
S. mutans in four groups of Vx, Vg, C and T were
measured 65.06, 40.80, 53.70, 53.50 CFU/mL, and 9.3,
30.9, 48.6 and 18 CFU/mL, respectively (Table 6).
According to Table 6, consumption of all 4 types of
chewing gums reduced significantly the number of S.
mutans bacteria in the saliva of consumers. Comparing
these changes between groups (Figure 4), groups Vx and
T showed significant decrements in the number of
bacteria compared to groups Vg and C (1&2: P=0.03/
1&3: P=0.029/ 4&2: P=0.03/ 4&3: P=0.02) but this
difference was not significant in other groups. In other
words, gum types Vx and T performed the same in terms
of effectiveness on reducing the number of bacteria and
more effective than the other two groups.

Table 2. Variables examined in 40 participants before and after chewing gum.

Saliva variable

Mean * standard deviation

Saliva variable

pH 6.77 £ 0.46 6.85+0.58
volume (mL) 4.47 +1.58 5.28+1.73
buffering 6.96 £ 0.29 5.78 +0.77
S. mutans (CFU/mL) 53.04 +27.22 27.15+21.21
Table 3. Comparison of saliva pH values among four groups.
Group Number pH Conditions Mean1SD P. Value
Basic 6.86 £0.30
VX 10 0.010
After chewing gum 7.05+0.38
Basic 6.49 +0.58
Vg 10 0.332
After chewing gum 6.72 £ 0.66
Basic 7+0.41
c 10 0.096
After chewing gum 6.71 +0.61
Basic 6.75+0.44
T 10 0.149
After chewing gum 6.93 +0.62

group 1: Vx, group 2: Vg, group 3: C, group 4: T According to this table, the changes in pH before and after chewing gum were significant only

in group Vx (P=0.01). This means that pH of saliva increases significantly with consumption of Van-xylitol gum. There was an increase in saliva

pH in all groups, except for group C.
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Table 4. Comparison of mean salivary volume values among four groups (mL).

Group Number pH Conditions Mean1SD P. Value
Basic 6.86 +0.30
VX 10 0.010
After chewing gum 7.05+0.38
Basic 6.49 +0.58
Vg 10 0.332
After chewing gum 6.72 £ 0.66
Basic 7+041
C 10 0.096
After chewing gum 6.71 +0.61
Basic 6.75+0.44
T 10 0.149
After chewing gum 6.93 £ 0.62
Table 5. Comparison of salivary buffering capacity values in four groups.
Group Number pH Conditions MeantSD P. Value
Basic 6.65+0.25
Vx 10 0.189
After chewing gum 6.77 £0.39
Basic 7.08 £0.20
Vg 10 0.005
After chewing gum 5.66 + 0.44
Basic 7.06 £0.23
C 10 0.005
After chewing gum 5.85+ 0.37
Basic 7.08 £0.25
T 10 0.005
After chewing gum 4.87£0.33
Table 6. Comparison of mean values of salivary S. mutans in four groups (CFU/mL).
Group Number pH Conditions Mean1SD P. Value
Basic 65.06 £43.76
VX 10 0.011
After chewing gum 9.33+4.12
Basic 40.80 +31.47
Vg 10 0.008
After chewing gum 30.90 +24.32
Basic 53.70 £ 12.02
C 10 0.051
After chewing gum 48.60+ 11.67
Basic 53.50 £7.80
T 10 0.007
After chewing gum 18 +£17.07
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Vx mVg mC mT

Figure 1. Salivary pH changes in the studied groups. Vx: Van-xylitol, Vg: Van-glucose, C: Chic, T: Trident (Prepared by Authors,
2025).

1.4
1.2

1
0.8
0.6
0.4
0.2
0 =

Vx mVg mC BT

Figure 2. Salivary volume changes in the studied groups. Vx: Van-xylitol, Vg: Van-glucose, C: Chic, T: Trident (Prepared by Authors,

2025).
0
-0.5
-1

VX mVg mC mT

Figure 3. Salivary buffering changes in the studied groups. Vx: Vx: Van-xylitol, Vg: Van-glucose, C: Chic, T: Trident (Prepared by
Authors, 2025).
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Figure 4. Salivary S. mutans changes in the studied groups. Vx: Van-xylitol, Vg: Van-glucose, C: Chic, T: Trident (Prepared by

Authors, 2025).

4, Discussion

Tooth decay is one of the most frequent and serious
oral health issues worldwide. Dental decay affects
everyone at same point in their lives, and roughly 36%
of individuals worldwide (29, 30). As non-stimulated
saliva is present in the mouth for long time during the
day and is more significant in maintaining oral health,
it better represents the physiological state of the oral
and the entire body (31). Saliva helps the
demineralization-remineralization process and the
elimination of bacterial substrates by neutralizing pH,
although chewing gum influences the saliva flow rate
and pH (21). Xylitol has an inhibitory effect on acid
production from sucrose and glucose in dental plaque.
When xylitol is consumed repeatedly for a long time,
it changes the dental flora and reduces acid
production by bacteria (20). In this study, pH of saliva
increased significantly with consumption of Van-
xylitol gum (P=0.010). Comparison between pH
changes in four different types of chewing gums
showed that Van-xylitol and Trident significantly
increased pH of saliva compared to Chic gum (P=0.029
and P=0.043, respectively). Although Van-xylitol,
Trident, and Van-glucose gums increased saliva pH,
Chic gum containing glucose and sugar decreased
saliva pH. Furthermore, despite the fact that group Vg
chewing gum include glucose, the salivary pH of this
group increased, possibly due to the presence of van
(turpentine) in the ingredients of this type of chewing
gum. In a study that investigated the impact of
chitosan-based chewing gum on S. mutans counts and
salivary pH, the results showed that salivary pH had no
significant change (32). Another trial, which looked at
the effect of xylitol and sorbitol chewing gum on the
volume and pH of saliva in children aged 13 to 18,
found that chewing gum increases saliva flow but
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reduces saliva pH (33), but in our study, Van-xylitol
increased both volume and pH of saliva.

The results of current study showed that the volume
of saliva after chewing gum increased in all four
groups, but this change was significant in groups Vx
and T (groups containing xylitol). In comparison
between groups, gums with xylitol (groups Vx and T)
increased saliva volume significantly compared to Chic
gum (P=0.029 and P=0.043, respectively). This finding
was similar to the results of previous studies (34-36).
A considerable rise in the mean saliva pH and flow rate
was seen in both groups’ chewing gum consumers
(xylitol and CPP-ACP gums) from the beginning until
after spitting gum (similar to our study results for
group Vx). Consuming these two gums was suggested
in this study because it improved salivary features and
avoided additional problems (34). A systematic review
study has shown that chewing gum can enhance the
unstimulated salivary flow rate in elderly individuals
and those with medical conditions who experience dry
mouth (xerostomia). The longer the gum is chewed
over several days, the greater the improvement in
saliva production (37). Therefore, using these gums
can also be useful in treating dry mouth.

In our study, buffering capacity of saliva decreased
significantly (P=0.005) in groups Vg, C and T compared
to before consuming gum, but in group Vx an increase
in buffering capacity of saliva was reported after
consuming gum, that was not statistically significant.
Changes in group Vx were significant compared to
other three groups (P=0.000), and group T showed a
greater decrease in buffering capacity of saliva
compared to groups Vg and C (P=0.002 and P=0.001).
These results show that van together with xylitol will
have a great effect on improving the buffering
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capacity of saliva and as a result, it is beneficial in the
field of oral hygiene. In a study to investigate the
effects of xylitol and CPP-ACP chewing gums on
salivary properties of children with molar incisor
hypomineralization, buffering capacity improved in
both groups from the start until shortly after spitting
gum (34). Also, another study on the effects of CPP-
ACP and xylitol-containing chewing gums on salivary
flow rate, pH, and buffering capacity in children,
showed statistically significant increases in salivary
flow rate, pH, and buffering capacity in both groups
from the start to immediately after spitting gum (38).
Current evidence indicates that adding CPP-ACP to
milk, chewing gum, or ~candy may help
remineralization tooth enamel and exhibit some
antibacterial effects against dental biofilm. However,
further clinical studies are necessary (39).

The effects of four types of chewing gums were
studied on the number of salivary S. mutans. It was
discovered that chewing all four brands of chewing
gums (Van-xylitol, Van-glucose, Chic, and Trident)
significantly reduces the quantity of S. mutans saliva.
Trident and Van-xylitol chewing gums had the greatest
effect on reducing the bacterial population of S.
mutans. Also, these two gums were the same in terms
of effectiveness on reducing the number of bacteria
that were more effective than the other two groups.
Chewing gum, particularly gum containing xylitol, has
shown to reduce the bacterial population of salivary S.
mutans in the current and other investigations. The
effect of short-term xylitol chewing might be related
to decrease in the quantity of S. mutans, which used
gPCR technique for the first time (40). It was reported
in 2020 that xylitol gum decreased bacterial strains
linked to caries and periodontal disease from
subgingival plaque in vitro. The use of xylitol to
prevent periodontal disease was recommended in this
study (41).

Xylitol chewing gum is recommended as a
supplement to tooth brushing for reducing the levels
of S. mutans and plaque accumulation, which helps in
controlling and preventing tooth decay in both
children and adults. Additionally, adults with other
plaque-related issues, such as periodontal disease,
may also benefit from xylitol chewing gum (42). Also,
CPP-ACP and xylitol gums alone have a considerable
potential to suppress S. mutans levels (5, 43).

Limitations

Limitations of this study include the small sample
size, short-term duration of intervention, population
(all female dental students), and generalizability. It is
recommended that clinical trial studies be conducted
with larger sample sizes, different populations, and
longer durations.

Year 19, Issue 5 (September - October 2025)

5. Conclusion

Van-xylitol and Triedent gums were the most
effective in improving salivary volume and reducing the
number of S. mutans in saliva, but Van-xylitol was the
most effective among the groups in improving salivary
pH and increase in buffering capacity of saliva. It seems
that turpentine can significantly enhance the properties
of xylitol-containing gums. As a result, among those
with poor dental hygiene or mental or physical
limitations, the use of these gums might be advised as
a viable alternative to mechanical treatments.
Furthermore, the inclusion of van (turpentine) in
chewing gum containing xylitol improves its
effectiveness. Turpentine gums have advantages such
as adjunct preventive therapy, cost-effectiveness, and
user acceptability.
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