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ABSTRACT

Periodontal disease and caries are part of dental and oral health
problems. The main cause of periodontal disease and caries is plague.
Dental plaque can be controlled with a combination of chemicals and
mechanics treatment. The growth of dental plaque can be inhibited by
using chemicals, namely xylitol which can be used in the form of
chewing gum or toothpaste. Xylitol is a natural carbohydrate sweetener
that cannot be fermented by bacteria in the oral cavity. Xylitol can
accumulate  Streptococcus mutans intracellularly and make
Streptococcus mutans expends energy to break down accumulated
xylitol without producing unfavorable energy. This research was
conducted as literature study and analyzed the findings obtained. This
literature review used six pieces of literature about xylitol chewing gum
and two pieces of literature about xylitol toothpaste. Data analysis used

Paired Samples T-Test of plaque index. The results showed that there
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INTRODUCTION

was a statistically significant result (p<0,05) of the plaque index before
and after using xylitol chewing gum. On the other hand, there was no
significant result (p>0,05) on the plaque index before and after using
xylitol toothpaste. The decreased plaque index was established in both
of the xylitol types, but not meaningful when used in toothpaste.

Keywords: chewing gum; toothpaste; xylitol

ABSTRAK

Penyakit periodontal dan karies merupakan salah satu masalah
kesehatan gigi dan mulut. Penyebab utama penyakit periodontal dan
karies adalah plak. Cara mengendalikan plak gigi dapat dilakukan
dengan kombinasi bahan kimia dan mekanik. Kontrol plak kimia
menggunakan bahan kimia yang mengandung kontrol plak.
Pertumbuhan plak dapat dihambat dengan menggunakan bahan kimia
yaitu xylitol yang dapat berupa permen karet dan pasta gigi. Xylitol
adalah pemanis karbohidrat alami yang tidak dapat difermentasi oleh
bakteri di rongga mulut. Xylitol dapat mengakumulasi Streptococcus
mutans secara intraseluler dan membuat Streptococcus mutans
mengeluarkan energi untuk memecah xylitol yang terakumulasi tanpa
menghasilkan energi lainnya yang merugikan. Penelitian ini dilakukan
dengan studi kepustakaan sebagai referensi dan menganalisis temuan
yang diperoleh. Sampel yang digunakan adalah enam buah literatur
yang terdiri dari permen karet xylitol dan dua buah literatur yang
terdiri dari pasta gigi xylitol. Analisis data menggunakan Paired
Samples T-Test. Hasil penelitian diperoleh bahwa terdapa perbedaan
yang signifikan antara sebelum dan sesudah menggunakan permen
karet xylitol (p<0,05) sedangkan untuk pasta gigi xylitol tidak terdapat
perbedaan yang signifikan (p>0,05). Penurunan indeks plak terjadi
dalam dua jenis bahan tersebut, namun penggunaan xylitol pada pasta
gigi tidak memberikan penurunan yang berarti.

Kata kunci : permen karet; pasta gigi; xylitol

important factors in human life, including

Health is a part of the most dental and oral health.! The Global Burden
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Of Disease Study (2017) contained 3.5
billion cases of oral conditions with 2.3
billion having untreated caries in the
permanent teeth, 767 million having
periodontal disease, and 532 million having
untreated caries in the primary teeth.?
According to the World Health Organization
(WHO), dental and oral hygiene and
gingival problems often occur at the age of
12-15 years old.® Based on the Indonesian
Basic Health Research results in 2018,
adolescents aged 15-19 years who have a
habit of consuming sweet foods more than
once per day are 41%, while adolescents
aged 15-19 years who consume sweet
drinks more than once per day are 56.43%.*

Sweet foods are classified as
cariogenic foods that can cause a decrease
in the pH of dental plaque and can increase
the rate of growth of dental plaque.>®
Plaque that accumulates around the teeth
continuously can cause periodontal disease
and caries.” Dental plaque is a microbial
biofilm formed by a microorganism
consisting of an extracellular matrix of host
polymer and bacteria which is a structured,
grayish-yellow substance on the surface of
intraoral hard tissues.®® Plaque prevention
efforts can be carried out by controlling
plaque with mechanical methods and
chemical methods. Chemicals that can
inhibit plaque growth, namely xylitol, can

be in the form of chewing gum, toothpaste,
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and mouthwash.®

Xylitol is a natural
carbohydrate sweetener that cannot be
broken down by bacteria in the oral
cavity. Xylitol can interfere with
bacterial energy production, causing
bacterial cell death and reducing the
potential for bacterial acid production.*
Xylitol can be produced as chewing gum
and toothpaste which is effective in
inhibiting the growth of Streptococcus
mutants and reducing the amount of
dental plaque. Consuming xylitol 5-10
grams per day is still considered within
safe limits.®> The brands of xylitol
chewing gum on the market are CariFree,
Xylimax  Spry peppermint  xylitol
chewing gum and Miradent xylitol
chewing gum.® Toothpaste brands that
contain xylitol on the market are
Xyliwhite, Epic, and Spry.!314

METHOD

The research was conducted from
September 2021 to December 2021 using
Software, Journals, and databases, to
summarize these sequences. This research
was descriptive to know the effectiveness of
xylitol chewing gum and xylitol toothpaste.
The research by conducting a literature
study on several libraries used as a reference
and analyzing the findings obtained. Using

six pieces of literature on xylitol chewing
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gum and two pieces of literature on xylitol
toothpaste. Using a google search engine on
the internet with keywords: xylitol chewing
gum, xylitol toothpaste, dental plaque. The
database was taken from reputable articles
published by Pubmed, ReseachGate,
ScienceDirect, and Google Scholar. The
research is based on determining the
research theme by formulating the problems
found in the literature community. The
choices of literature are based on matches in
the research theme. The search of the
literature was found by PubMed,
Sciencedirect, ResearchGate, and Google
Scholar. It was following predetermined
themes from various sources according to
the inclusion and exclusion criteria. Data
analysis was obtained from the results of
literature analysis following the results of
the descriptive analysis method and carried
out statistical tests with the t-test method

with statistical applications.

RESULT

Based on the literature analysis,
there were six-piece literature on xylitol
chewing gum and two pieces of literature
about xylitol toothpaste. Based on kinds of
literature on xylitol chewing gum. The
research was undertaken by Sumantri in
2013 with 56 samples 12-15 years old. The
index plaque value before treatment with

xylitol chewing gum is 1,212 and after
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treatment with xylitol chewing gum was
0,631 with the difference between before
and after treatment was 0,58.1°

Saheer et al in 2019 with 12
samples 14-15 years old. The index plaque
value before treatment with xylitol chewing
gum was 2,75 and after treatment with
xylitol chewing gum was 2,24 with the
difference between before and after
treatment was 0,51.%

Xiu-juan Li et al in 2010 with 10
samples with age 13-15 years old. The
index plaque value before treatment with
xylitol chewing gum was 2,396 and after
treatment with xylitol chewing gum was
1,005 with the difference between before
and after treatment was 1,391.1 Oza
Swapnil et al 2018 with 80 samples with age
18-24 years old. The index plaque value
before treatment with xylitol chewing gum
was 1,08 and after treatment with xylitol
chewing gum was 0,75 with the difference
between before and after treatment being
0,33.1® Kemthong Mitrakul et al 2017 with
81 samples with age 18-23 years old. The
index plaque value before treatment with
xylitol chewing gum was 1,35 and after
treatment with xylitol chewing gum was
1,13 with the difference between before and
after treatment was 0,22.1°

Fatikarini in 2011 with 10 samples
with age 18-24 years old. The index plaque

value before treatment with xylitol chewing
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gum was 1,026 and after treatment with
xylitol chewing gum was 0,769 with the
difference between before and after

treatment was 0,257.%°

Tabel 1. Xylitol chewing gum literature

research result

References  Age  Number Index Index
(ygs)  ofsample plaque plague after

differences  p-value

(n) before
Sumantri’®  12-15 36 1212 0,631 0.58 0,028
Saheer™® 1415 12 2,75 224 0,51
Xigjpan 1315 10 1396 1,005 1,391
Lyl
Qra s 18-24 80 1,08 0.75 0.33
Kemthong™ 1823 81 1,35 1,13 022
Fattkarim™  18-24 10 1,026 0,769 0257

Mean 1635 1,087 0.548

Based on the literature on xylitol
toothpaste, Research undertaken by Maden
et al in 2017 with 16 samples from 13-15
years old. The index plaque value before
treatment with xylitol toothpaste is 0,98
and after treatment with xylitol, toothpaste
was 0,65 with the difference between
before and after treatment being 0,33.%
Shiddiek in 2018 with 45 samples. The
index plaque value before treatment with
xylitol toothpaste is 3,462 and after
treatment with xylitol toothpaste was 1,220
with the difference between before and

after treatment was 2,242.%

Tabel. 2 Xylitol toothpaste literature

research result

References Age  Number Index Index
(yrs)  ofsample plaque  plaque after
(n) before
Maden” 1315 16 098 065 0.33 0407
Shiddiek 12-14 45 3462 1220 2242
AT
Mean 2220 0933 1,285

differences  p-value
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DISCUSSION

Results of literature research on
xylitol chewing gum, the average plaque
index before xylitol chewing gum was
1.635, and the average plaque index after
treatment was 1.087. The difference
before treatment and after treatment was
0.548. Based on the result of paired t-test
on xylitol chewing gum, the test result on
the difference in the decrease in plaque
index before and after consuming xylitol
chewing gum had a p-value of 0,028
which is smaller than the significance
level of 0,05 (p<0,05).

The average plaque index before
treatment with xylitol toothpaste was 2,220
and the average plaque index after treatment
was 0,935. The difference before and after
treatment was 1.285. Based on the results of
paired t-test on xylitol toothpaste. The
difference in plaque index reduction in
xylitol toothpaste is known to have a p-
value of 0.407 which is greater than the
significance level of 0.05 so the test results
show that there is no significant difference
between before and after the use of xylitol
toothpaste (p>0,05).

Based on Table 1, The decrease in
plaque index with the highest value was
found in the study of Li Xiu-Juan et al in
2010 in adolescents aged 13-15 years old,

with the plaque index value before
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treatment with xylitol chewing gum was
2,396 and the plaque index value after
treatment with xylitol chewing gum was
1.005 with the difference before and after
treatment was 1.391. The study was
conducted using a double-blinded method.’
The decrease in plaque index with the
lowest value was found in the Kemthong
Mitrakul study in 2017 in adolescents aged
18-23 years, with the plaque index value
before treatment with xylitol chewing gum
was 1.35 and after treatment with xylitol
chewing gum was 1.13 with the difference
before and after treatment was 0.22. The
research was conducted using a cross-
sectional study method.'® Xylitol chewing
gum can reduce plaque supported by
research by Thabuis et al in 2014 in
adolescents aged 13-15 years consuming
xylitol chewing gum caused a decrease in
plaque index due to an increase in plaque
pH through a decrease in the presence of
bacteria in the oral cavity.?

Based on Table 2, The decrease in
plaque index with the highest value was found
in Shiddiek's research in 2019 with a sample
of junior high school students at SMPN 6
Banjarbaru class VIII with a plaque index
value before treatment with xylitol toothpaste
was 3,462 and a plaque index value after
treatment with xylitol toothpaste was 1,220
with the difference before and after treatment

was 2,242. The research was conducted
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using an experimental method with a quasi-
design.?? The decrease in plaque index with
the lowest value was found in the study of
Maden et al (2017) in adolescents aged 13-
15 years, with the plaque index value before
treatment with xylitol toothpaste was 0.98
and after treatment with xylitol toothpaste
was 0.65 with the difference before and
after treatment is 0.33. The study was
conducted using a randomized controlled
clinical trial method.?! Xylitol toothpaste can
reduce plaque supported by research by Barry
et al in 2015 that brushing teeth with xylitol
toothpaste is effective in controlling plaque.
Xylitol does not reduce Streptococcus

mutants in plaque but can inhibit the

glycolysis  of  Streptococcus  mutans
growth.*  Xylitol can accumulate
Streptococcus ~ mutans  intracellurarly.

Streptococcus mutans expends energy to
break down accumulated xylitol without
producing energy in return.? Streptococcus
mutans bacteria do not have enzymes to
utilize xylitol for the synthesis of
extracellular polysaccharides and cannot
utilize xylitol as an energy source to produce
acid products.?® Xylitol has the antibacterial
ability through inhibition of bacterial
growth. through metabolic reactions. The
antibacterial properties of xylitol can be used
as an adjunct to dental and oral hygiene.?®
Based on Tables 1 and 2, Xylitol chewing

gum and xylitol toothpaste canreduce plaque
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scores in the adolescent group. When
compared with the two ingredients, xylitol
chewing gum had greater effectiveness in
reducing plaque index than xylitol
toothpaste. According to Ravichandran et al
(2019) who compared the two xylitol
materials, namely xylitol chewing gum and
xylitol toothpaste on salivary flow rate and
salivary pH, it showed that xylitol chewing
gum was more effective than xylitol
toothpaste.?” The salivary flow rate affects
the formation of dental plaque. The lower the
viscosity of saliva, the faster the salivary
flow rate, and the higher the viscosity of the

saliva, the build of dental plaque can occur.?®

CONCLUSION

The decreased plaque index was
established in both of the xylitol types, but
not meaningful if used in toothpaste. Based
on a statistical test, xylitol chewing gum had
greater effectiveness in reducing plaque

index than xylitol toothpaste.
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