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Backeround: Discoloration of denture acrylic resin base is one of the problems in appearance for patients who use them.
The most common habit cause discoloration in the denture usually associated with the patient's diet. One example is
consuming red dragon fruit Red dragon fruit juice contains many anthocyanin substances that can give color from
colorless to purple. Furthermore, color Changcs indenture can also cause by the characteristic of the acrylic resin plate itself
which can ab S tive: The aim of this study is to investigate the negative effects of consuming
red dragon fruit juice solutic crylic resin based plate. Mezhods: This type of rescarch is laboratory
experimental and the design of th h is pre-test post-test with control group design, The number of samples were 32
pieces selected using Simple Random Sampling method. The samples were divided into two groups, control (n = 16,
dlsml@d water solution) and tentative (n = 16, red dragon fruit juice solution). Color measurement using a digital

(VITA E ). The initial color of the plate was measured before immersion into dragon fruit juice.
Thz immersion period were 7. days to 14 days, the color of the plates was then measured afier immersion, The data analysis
test used was Friedman statistical test and Mann Whimey statistical test, Findings: There were significant differences in the
color of the heat-cured acrylic resin plate after 7 and 14 days of immersion in distilled water solution and red dragon fruit
juice solution. Novelty: Red dragon fruit juice can cause color discoloration on heat cured acrylic resin based plate.

Red Dragon Fruit Juice Solution; Acrylic Resin Plate Discoloration; Heat- cured Acrylic Resin Base.

1. Introduction

Nowadays, the level of public awareness of dental health is increasing, This allows increased of dentures uses with
bases made of acrylic resin [1]. According to the type of polymerization, there are two types of acrylic resins which
are heat-cured type and the eold-cured type. Discol of acrylic resin can be caused by several factors, one of
them is the ability of acrylic resin to absorb liquid. Discoloration of acrylie resin is not only related to physical and
chemical properties, but also related to the patient's diet [2],

Hylocereus polyrhizus or red dragon fruit is often called red pitaya because both skin and flesh colors are red, The
complete nutritional and vitamin content and phytochemicals in the form of flavonoids in dragon fruit are also known
to reduce the risk of cancer, However, the presence of some of these substances might affect the discoloration of the

acrylic denture base [3].

1.1. Heat-cured Acrylic Resin

1 to o tud)

Acrylic resin as a denture base is still being used due to its several tag good thetic, non-toxic,
easy to be manipulated, affordable and easy to be repaired. Among other acrylic resin materials, Polymethyl
methacerylate (PMMA) is the most popular acrylic resin material that is used for denture base material [4, 5].

T ©



Heat-cured acrylic resins commonly used in dentistry as artificial teeth base, Heat-cured acrylic resin is hot
polymerization aerylic resin with heat-activated ingredients. Thermal energy needed for the polymerization of these
materials ean be obtained by using water heating [6].

One of the drawbacks of using acrylic resin as a denture base is that fractures oflen occur due to usage, poor
thermal conductor, porosity, absorbing liquid, and abrasion during cleaning. Liquid absorption of heat-cured acrylie
resin is also one of the disadvantages of using acrylic resin as a denture base,

There are four types of dragon fruit that have been cultivated in Indonesia, namely white flesh dragon fruit
(Hylocereus undatus), red meat dragon fruit (Hylocereus polyrhizus), super red meat dragon fruit (Hylocereus
costaricensis), and white flesh yellow dragon fruit (Selenicereus megalanthus), A hundred grams of red dragon fruit
(Hylocereus polyrhizus) flesh contains water (82.5-83.0 g); protein (0.16-0,23 g); fat (0,21-0,61 g); niacin (1,29-1.30
mg); vitamin C (8.0-9.0 mg); sweetmness Jevel of 13-15 briks; and anthoeyanin as much as 8,8 mg [7-10].

Figure 1. Red Dragon Fruit

ding to research by Widianingsih, the red dragon fruit also has high antioxidant activity which is
67.45 ppm [11].

Anthocyanin is a plant pigment that could be found in nature. This pigment has relevant role in plant propagation,
ccophysiology, and plant defense mechanisms and gives color to fruits (red dragon fruit, blueberries, grapes, etc) and
vegetables (spinach, purple cabbage and roselia flowers). Anthropyanins are phenolic compounds containing
components that are soluble in water, found in various types of plants and gives color from colorless to purple.
Anthocyanin is a class of flavonoid compounds which is widely divided into plant polyphenols and has a group of red
to blue pigments that are scattered in plants, The pigments that found in plants have variety of benefits,'? Blue, red,
and purple pigments extracted from flowers, fruits and vegetables are traditionally used as natural food coloring,
Besides bsmg used as natural c@lo, agent, some. ﬂow@as such as roselia flower and red dragon fruit are rich in

have been vsed as o o treat various diseases [12].

1.2. Color Change Measuring Instrument

The measurement of color changes on heat-cured acrylic resin plate in this study was using digital
(VITA (Figure 2). This i is the latest r used in clinical use

[133,

Figure 2, VITA easyshade [14]

Color measurements are based on the use of 3 or 4 color discs, cach of which has been aceurately ealibrated in 3
ways, namely ehromatic / hue / hue color (red, green, etc.), value / brightness (lightness, darkness) and chrome
(strength / color intensity), Chrome is the color intensity that distinguishes strong colors and weak colors, described as
the distance of a cirele from the center (Munsell color ball). Value is the color quality associated with lighting, which
s the level of brightness and described as a vertical line, The color messurement of this system is Lo visually match the
eolor of the product with the color of Munsell using the sense of sight [13].

2. Research Methodology

The design used was i research with a scat il pontrol groups des.\gn approﬂch
The study was condueted in Faculty of Dentistry, U Prof. DJ rty
two samples of heat-cured acrylic resin plates were prepared with 20 mm length,10 mm width St 1 i ek,
Samples were selecty by simple random sampling,

procedures are carried out as follows; 1) Preparing the 1ools and materials to be used in the study 2)
Thirty two samples were divided nto group 1 and 2 with n number wes 16, 3) Porformod measurements with dighal

8% on samples from each group (pretest), 4) Preparation of pure red dragon fruit
Jjuiee solution by blending 168 gr of red dragon fruit with 100 ml of distilled water using juice blender. Juice was then
poured into the container that has been prepared. 5) Group | was immersed into aquades, 6) Group 2 was immersed
into red dragon fruit juice. 7) Afier 7 days, samples were nnssd with water, dried and ecolor ehecked with digital
speetrophotometer. 8) Samples were then immersed ag: to aquades and red dragon fruit juice for another 7 days.
9) Afler Lotal of 14 days, samples were removed again using ftwocrors, simsed with sater, dricd and colo checked with
digital spectropholometer. 10) Record and compnsed the measurement results,

3. Result

The statistieal test used in this study is the Non Parameiric test which resulted in ordinal seale data, The results of
the study were conducted with a deseriptive test to study which group had the greatest potential in causing acrylic
resin plate discoloration (Figure 3}

Larisas jie budls saga mursi

Larsran Aguades.

¥igure 3, After 14 days immersion

Figurs 4 shows the sssulis of chrome in samples before and afier immersion for 7 and 14 days. These msu!!b
showed red dragon juice has the greatest potential for diseoloration on heat-cured aerylie resin plate. Figw

the results of value in samples before and after immersion for 7 and 14 days, These resuits showed red Armgon uios
has fhe greatest potential for color change in the heat-curcd acrylic resin plate,
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Figure 5. Value after immersion

‘Table 1. Friedman test Chrome

Yalue Mean Ranks
Aquades before immersion 1.00
Aquades after immersion 7days 234
Aquades after immerson 14 days 2.66
Red dragon juice before immersion 1.00
Red dragon juice after immersion 7 days 2.00
Red dragon juice after immersion 14 daysi 3.00

N 16
Chi-Square 26.881
2
000
16
Chi-Square 32.000
df 2
Asymp. Sig. 000
Value Mean Ranks
Aquades before immersion 3.00
Aquades after immersion 7 days 1.94
Aquades after immersion 14 days Lo6
Red dragon juice before immersion 3.00
Red dragon juice after immersion 7 days 2.00
Red dragon juice after immersion 14 daysi 1.00
Aquades
N 16
Chi-Square 30,125
af 2
Asymp. Sig. 000
R
N 6
Chi-Square 32,000
df 2
Asymp. Sig. 000

Friedman’s statistical test results for both groups of heat-cured acrylic resin plates in chrome and value colors.
Statistical test results on chrome color for distilled water before immersion, 7 days immersion and 14 days immersion
showed a value of p = 0,000 (p <0.05), meaning that there were significant differences in the color of chrome on heat-
cured acrylic resin tools in the control group. Statistical test results on the chrome color for red dragon fruit juice

lution before immersion, 7 days 1 and 14 days i ion showed a value of p = 0,000 (p <0,05), meaning
that there were significant differences in the color of chrome in heat-cured acrylie resin tools in the treatment group.
Statistical test results on the color value for distilled water before i i 7 days i and 14 days

immersion showed a value of e 0,000 (p <0.05), meaning that there were significant differences in color values on
heat-cured aerylic r@sm tools in the control group. Statistical test rcsults on the color value for red dragon fruit juice

lution before i S 7 days i ion and 14 days i showed a value of p=0 ,000 (p <0.05), meaning
that there were significant differences in color values in the heat-cured acrylie resin tools in the treatment group.

Table 2. Mann Whitney test
Chrome

Before immersion

Aquades and Red dragon juice
Mann-Whimey U 124.500
Wilcoxon W 260.500
z -132
Asymp. Sig. (2-tailed) 895

After immersion 7 days
Aquades and Red dragon juice

Mann-Whitney U 15.500



Wilcoxon W 151.500

z 4266
Asymp. Sig. (2-tailed) 000

After immersion 14 days

Aquades and Red dragon juice
Mann-Whitney U 15500
Wilcoxon W 151.500
7 4,266
Asymp. Sig. (2-ailed) 000
Value test
Before immersion

Aquades and Red dragon juice

‘Mann-Whitney U 104,500
Wileoxon W 240,500
5 -888
Asymp. Sig. (2-tailed) 15

After immersion 7 days

Aguades and Red dragon juice

Menn-Whitney U 47.000
Wilcoxon W 183.000
z 3,059
Asymp, Sig. (2-tailed) 002
After immersion 14 days
Aquades and Red dragon juice
Mann-Whitney U 0,000
Wileoxon W 136.000
Z 4,828
Asymp. Sig. (2tailed) 000

The Mann Whitney statistical test results for both groups of heat-cured acrylic resin plates on chrome color and
color value. Statistical test results on chrome color for aquades and red dragon {ruit juice solution before immersion
showed a value of p = 0,895 (p= 0.05), this means that there is no significant difference in the color of the chrome in
the heat-cured acrylic resin before the immersion of the control and treatment groups, For chrome color in aquades and
7 days immersion red dragon fruit juice solution showed a value of p = 0,197 (p> 0.05), meaning that there were no
significant differences in the color of ehrome in heat-cured acrylic resin tools in the 7 day immersion of the control
and treatment groups . For the chrome color of distilled water and 14 days immersion red dragon fruit juice solution
showed a value of p = 0,000 (p <0.05), meaning that there were significant differences in the color of chrome in heat-
cured acrylic resin in the 14 day immersion of the control group and the treatment group. So it ean be concluded that
there are significant differences in chrome color on the heat-cured acrylie resin plate between groups in the post-test
data (after 14 days immersion).

4. Discussion

In this study, each of the heat-cured acrylic resin plates were immersed according to their groups for 7 days and
continued for up to 14 days. Determination of immersion time for 7 days refers to research conducted by Turkun,
because it is assumed to be identical with the use of artificial teeth from heat-cured acrylic resin by drinkers of red
dragon fruit juice for 2 years. Red dragon fruit juice drinker is a person who has a habit of consuming red dragon fruit
Jjuiee drink once a day. The estimation time of a person to drink dragon fruit juice is about 15 minutes, Immersion for
7 days is equivalent to 2 years of use, and immersion for 14 days is equivalent to 4 years of use that caleulated in
equations below,

7 days x 24 hours % 60 min

672 days (2 years)

15 minutes

tinutes

= 1344 days (4 years)

This study uses a heat-cured acrylie resin plate due to the increasing level of pub]ie awareness of dental health,
This allows increased use of dentures with the basic ingredients made of acrylic resin [11. Acrylic resin materials have
advantages such as non-toxic, does not irritale tissue, meet acsthetic requirements, relatively eheap prices, easy to be
manipulated and repaired. In addition to its beneficial properties, acrylic resins have several disadvantages including
porosity which results in gbsorbing water or liquid, food scraps or chemicals and less abrasion resistance,'” Acrylie
resin materials have the property of absorbing water gradually over a period of time with absorption mechanism
through the diffusion of water molecules according to the law of diffusion [15]

The results of this study indicated that solution of pure red dragon fruit juice caused discolouration on heat-cured
aerylic resin plates. This oceurs due to the imbibition process experienced by acrylic resin plates against anthocyanin
substances that present in red dragon fruit, This process occurs because polymethyl metalkrylate which is the basic
material of acrylic resin has a tendency to absorb water through the imbibition process. Since non-crystalline structure
has high internal energy, molecular diffusion could oceur in the resin.

Color changes of heat-cured acrylic resin plate due to immersion in pure red dragon fruit juice solution can be
caused by several factors. The first factor is the characteristic of the acrylic resin itself which can absorb liquid. The
second factor is the intensity of consuming red dragon fruit. The third factor is the porosity of acrylic resin which can
absorb water or liquid, food scraps or chemieals and is less abrasion resistant. The fourth factor is the surface
roughness of acrylic resin, if the surface roughness is large it can be a place of accumulation of dye stains that cause
color changes.

5. Conclusion and R il

Based on the results of research on the changes in the color of the heat-cured acrylic resin plate after immersion in
red dragon fruit juice solution, it can be concluded that color changes that oceur on the heat-cured acrylic resin plate
can be caused by solution of red dragon fruit juice (Hylocereus polyrhizus). What can be done o progress this
rescarch going forward is:

o Conduect research with a larger sample and experiment with a longer soaking time to get a more accurate final
result.

e Add a dose to the solution of the red dragon fruit juice with different consistency in order to get more accurate
results.
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DATA HASIL PENGAMATAN WARNA PLAT RESIN AKRILIK HEAT CURED

PRE-PENELITIAN CHROME POST PENELITIAN 7 HARI CHROME
KONTROL PERLAKUAN KONTROL PERLAKUAN

-6.2 -7 2.8 23
-6.1 -5.4 1.3 2.2
-54 -5.4 1.4 2.1
-6.2 -6.2 2 2.1
-5.4 -6.6 1.8 2.2
-6.2 -6.5 2.9 23
-5.6 -5.3 2.3 1.8
-6.4 -7.7 2 2.6
-6.3 -6.1 2 2.8
-6.6 -5.5 2.2 2.4
-6.7 -5.7 23 2.2

-6 -5.6 2.8 2.1
-6.8 -6.3 2 2.8
-5.2 -6.6 1.8 2.7
-6.8 -6.2 1.4 2.2
-7.2 -6.8 2.9 2.1

POST PENELITIAN 14 HARICHROME

KONTROL PERLAKUAN
2.8 2.9
2.2 2.9
1.7 2.6
2.2 2.5

2 2.8
2.1 2.6
2.3 2.4
2.4 34
2.3 3.3
2.2 2.8
2.3 2.8
2.1 2.9
2.8 34
1.8 3.3
2.2 2.8
2.6 2.9




PRE-PENELITIAN VALUE

KONTROL PERLAKUAN
-12.8 -13.6
-13.7 -15.1
-15.3 -131
-13.9 -15.6
-15.6 -13.3
-14.1 -15.5
-15.6 -15.9
-14.2 13,2
-13.7 -14.5
-14.6 -13.3
-13.7 -15.3
-13.3 -15.7
-13.1 -14.1
-15.2 -13.3
-12.2 -13.4
-13.2 -15.6

POST PENELITIAN 14 HARIVALUE

KONTROL PERLAKUAN
-25.1 -28.8
-27.1 -29.9

-25 -30.8
2FF -29.7
-24.7 -28.3
-25.6 -29.7
-24.7 -28.7

-25 -29.2
-26.1 -28.2
-26.5 -29.4
-27.3 -28.8
-25.2 -30.2
-27.4 -29.6
-24.6 -28.4
257 -28.8
-24.8 -29.6

POST PENELITIAN 7 HARIVALUE

KONTROL PERLAKUAN
-23.5 -22.4
-23 -23.1
-21.8 -23.3
-23.5 -22.3
-23.3 -21.1
-23.7 -22.2
-22.9 -22.3
-22.4 -23.1
-23.3 -22.5
-25.4 -23
-23.6 -23.1
-22.8 -23.2
-23.9 -22.4
-23.4 -21.3
-22.8 -22.4
-25.3 -22.2




LAMPIRAN 3

UJI STATISTIK FRIEDMAN

Warna Chrome

Ranks
Mean Rank
Aquades sebelum
1.00
perendaman
Aquades perendaman 7 hari 2.34
Aguades perendaman 14
. 2.66
hari
Interpretasi :

Test Statistics?

1. Didapatkan p = 0,000 (p <0,050) artinya terdapat perbedaan yang signifikan pada warna

chrome kelompok control

Warna Chrome

Ranks

Mean Rank

Larutan jus buah naga

merah sebelum perendaman

Larutan jus buah naga
merah perendaman 7 hari

Larutan jus buah naga
merah perendaman 14 hari

1.00

2.00

3.00

Interpretasi :

N 16
Chi-Square 26.881
Df 2
Asymp. Sig. .000
Test Statistics®
N 16
Chi-Square 32.000
Df 2
Asymp. Sig. .000

1. Didapatkan p = 0,000 (p <0,050) artinya terdapat perbedaan yang signifikan pada warna

chrome kelompok perlakuan




Warna Value

Test Statistics?

Ranks
Mean Rank
Aquades sebelum
3.00
perendaman
Aquades perendaman 7 hari 1.94
Aquades perendaman 14
_ 1.06
hari
Interpretasi :

Chi-Square
Df

Asymp. Sig.

16

30.125

.000

1. Didapatkan p = 0,000 (p <0,050) artinya terdapat perbedaan yang signifikan pada warna

value kelompok kontrol

Warna Value

Warna Value

Test Statistics?

Ranks
Mean Rank
Larutan jus buah naga
3.00
merah sebelum perendaman
Larutan jus buah naga
_ 2.00
merah perendaman 7 hari
Larutan jus buah naga
1.00

merah perendaman 14 hari

Interpretasi :

Chi-Square
Df

Asymp. Sig.

16

32.000

.000

1. Didapatkan p = 0,000 (p <0,050) artinya terdapat perbedaan yang signifikan pada warna

value kelompok kontrol




LAMPIRAN 4

UJISTATISTIK MANN WHITNEY

Warna Chrome

Sebelum Perendaman

Test Statistics®

Aquades dan
Larutan jus buah

naga merah
Mann-Whitney U 124.500
Wilcoxon W 260.500
Z -.132
Asymp. Sig. (2-tailed) 895
Exact Sig. [2*(1-tailed Sig.)] .897°
Perendaman 14 hari
Test Statistics®
Aquades dan

Larutan jus buah

naga merah
Mann-Whitney U 15.500
Wilcoxon W 151.500
Z -4.266
Asymp. Sig. (2-tailed) .000
Exact Sig. [2*(1-tailed Sig.)] .000P

Interpretasi

1. Didapatkan p =0,895 (p >0,050) artinya tidak terdapat
perbedaan yang signifikan pada warna chrome kelompok

Perendaman 7 hari

Test Statistics?

Aquades dan
Larutan jus buah

naga merah
Mann-Whitney U 94.000
Wilcoxon W 230.000
Z -1.289
Asymp. Sig. (2-tailed) 197
Exact Sig. [2*(1-tailed Sig.)] 2100

kontrol dan larutan jus buah naga merah

2. Didapatkan p =0,197(p >0,050) artinya tidak terdapat
perbedaan yang signifikan pada warna chrome kelompok

kontrol dan larutan jus buah naga merah

3. Didapatkan p = 0,000 (p >0,050) artinya terdapat perbedaan
yang signifikan pada warna chrome kelompok control dan

larutan jus buah naga merah




Warna Value

Sebelum Perendaman

Test Statistics?

Aguades dan
Larutan jus buah

naga merah
sebelum
perendaman
Mann-Whitney U 104.500
Wilcoxon W 240.500
Z -.888
Asymp. Sig. (2-tailed) 375
Exact Sig. [2*(1-tailed Sig.)] .381P
Perendaman 14 hari
Test Statistics®
Aquades dan

Larutan jus buah

naga merah
Mann-Whitney U .000
Wilcoxon W 136.000
7 -4.828
Asymp. Sig. (2-tailed) .000
Exact Sig. [2*(1-tailed Sig.)] .000°

Perendaman 7 hari

Test Statistics?

Aquades dan
Larutan jus buah

naga merah
Mann-Whitney U 47.000
Wilcoxon W 183.000
Z -3.059
Asymp. Sig. (2-tailed) .002
Exact Sig. [2*(1-tailed Sig.)] .002°

Interpretasi :

1.

Didapatkan p = 0,375 (p >0,050) artinya tidak terdapat
perbedaan yang signifikan pada warna value kelompok
kontrol dan larutan jus buah naga merah

Didapatkan p = 0,002 (p <0,050) artinya terdapat
perbedaan yang signifikan pada warna value kelompok
control dan larutan jus buah naga merah

Didapatkan p = 0,000 (p > 0,050) artinya terdapat
perbedaan yang signifikan pada warna value kelompok
kontrol dan larutan jus buah naga merah
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Dari: Fransiska Nuning Kusmawati <nuningphynx@gmail.com>
Date: Jum, 20 Sep 2019 pukul 13.09

Subject: Re: Accepted for publication

To: Andreas Demopoulos <demopoulos@scimedjournal.org>

Thanks, | have received it.

Pada tanggal Jum, 20 Sep 2019 12.37, Andreas Demopoulos
<demopoulos@scimedjournal.org> menulis:
Dear Dr. Fransiska Nuning Kusmawati,

Greetings!

We are glad to inform you that your manuscript entitled “ Effect of Red Dragon
Fruit Juice on Acrylic Resin Color” has been accepted in the Scimed Journal Vol
1, No 3 (2019) by our reviewers and editors for publication without any further
revisions.

We’ll soon send you the final pdf version of your manuscript for your review and
corrections before publication.

Please acknowledge the receipt of this email.

Thanks & Regards
Dr. Andreas Demopoulos
Technical Editor

.https://scimedjournal.org/index.php/SMJ/article/view/24
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Penilaian tim reviewer Fakultas Kedokteran Gigi Moestopo

Apakah penulisan artikel pada jurnal internasional ini sudah bersifat substansial?

Artikel sesuai dengan pengajaran yang dilaksanakan yaitu prostodonsia 1 ( mata kuliah
sekarang masuk ke dalam perawatan daerah tak bergigi 1). Mata kuliah ini membahas
topik tentang gigi tiruan sebagian lepas resin akrilik serta indikasi dan kontraindikasi
dan perawatannya. Gigi tiruan tiruan resin akrilik yang dipakai setiap hari lama
kelamaan akan berubah warna karena adanya beberapa faktor. Faktor ekstrinsik dan
intrisik merupakan penyebabnya. Artikel ini membahas tentang perubahan warna yang
terjadi setelah perendaman dalam jus buah naga selama beberapa waktu sebagai
faktor ekstrinsik. Artikel dalam jurnal ini sudah subtansial dengan bidang yang diajukan.
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