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ABSTRACT

Introduction: Discoloration of denture acrylic resin base is one of the problems in
appearance for patients who use them. The most common habit can cause
discoloratiofffdh the denture usually associated with the patient's diet. One example is
consuming red dragon fruit juice. Red dragon fruit juice contains many anthocyanin
substances which can give color from colorless to purple. Furthermore, color
changes in denture can also caused by the characteristic of the acrg§ resin plate
itself which can absorb water due to porosity. Objective: The aim of this study is to
investigate the negative effects of consuming red dragon fruit juice solution on heat
cured acrylic respibased plate. Methods: This type of research is laboratory
experimental and the design of this research is pre test post test wi) 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,
distilled water solution) and tentative (n = 16, red dragon fruit juice solution). Color
measurement using digital spectrophotometer (VITA Easyshade). The initial color of
the plate was measured before immersion into dragon fruit juice. The immersion
period were 7 days to 14 days, the color of the plates was then feasured after
immersion. The data analysis test used were Friedman statistical test and Mann
Whitney statistical test. Findings: There were significant differences in the color of
the heat-cur@f) acrylic resin plate after 7 and 14 days 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.

Keywords: Red dragon fruit juice solution, acrylic resin plate discoloration, heat-
cured acrylic resin base




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

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 (E]’[Ul‘e base.3
Heat-cured acrylic resin. Acrylic resin as a denture base is still being used due to
its several advantages including good aesthetic, non-toxic, easy to be manipulated,
affordable and easy to be repaired. Among other acrylic resin materials, Polymethyl
methacrylate (PMMA) is the most popular acrylic resin material that is used for
denture base material.*°

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

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

also one of the disadvantages of using acrylic resin as a denture base.

Red Dragon Fruit ( Figure 1). There are four types of dragon fruit that have been
11

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 contaigr!f water (82.
- 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); sweetness level of 13-15 briks; and anthocyanin as much as 8.8 mg. 1°




Fig 1. Red Dragon Fruit

According to research conducted by Widianingsih, the red dragon fruit also has high
antioxidant activity which is 67.45 ppm. "

Anthocyanin is a plant pigment that could be found in nature. This pigment
has relevant role in plant propagation, ecophysiology, 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 aée 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 being used as
natural coloring agent, si'me flowers such as roselia flower and red dragon fruit are
rich in anthocyanin and have been traditionally used as medicines to treat various
diseases.'?

Color Change Measuring Instrument. The measurement of color changes on heat-
cured acrylic resin plate in this study was using digital spectrophotometer (VITA
Easyshade). (Figure 2). This instrument is the latest spectrophotometer used in

clinical use. 3




Figure 2. VITA easyshade
Color measurements are based on the use of 3 or 4 color discs, each of which has
been accurately calibrated in 3 ways, namely chromatic / 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 circle from the center (Munsell color ball).'®
Value is the color quality associated with lighting, which is the level of brightness and
described as a vertical line. The color measurement of this system is to visually

match the color of the product with the color of Munsell using the sense of sight.'3

BESEARCH METHODS. The design used was experimental laboratory research
with a pretest-post test with control group design approach. The study was
conducted in Faculty of Dentistry, Universitas Prof. DR. Moestopo (Beragama) on
Julﬁms. Thirty two samples of heat-cured acrylic resin plates were prepared with
20 mm length,10 mm width and 1 mm thickness. Samples were selecty by simple
random sampling.

The research procedures are carried out as follows: 1) Preparing the tools
and materials to be used in the study 2) Thirty two samples were divided into group 1
and 2 with n number was 16. 3) Performed measurements with digital
spectrophotometer (VITA Easyshade) on samples from each group (pretest). 4)
Preparation of pure red dragon fruit juice 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 1 was immersed into aguades. 6) Group
2 was immersed into red dragon fruit juice. 7) After 7 days, samples were rinsed with
water, dried and color checked with digital spectrophotometer. 8) Samples were then
immersed again into aquades and red dragon fruit juice for another 7 days. 9) After
total of 14 days, samples were removed again using tweezers, rinsed with water,
dried and color checked with digital spectrophotometer. 10) Record and compared
the measurement results

RESULT. The statistical test used in this study is the Non Parametric test which
resulted in ordinal scale data. The results of the study were conducted with a




descriptive test to study which group had the greatest potential in causing acrylic
resin plate discoloration (Fig. 3)

b

Fig 3. After 14 days immersion

Figure 4 shows the results of chrome in samples before and after immersion
for 7 and 14 days. These results showed red dragon juice has the greatest potential
for discoloration on heat-cured acrylic resin plate.

Figure 5 shows the results of value in samples before and after immersion
for 7 and 14 days. These results showed red dragon juice has the greatest potential
for color change in the heat-cured acrylic resin plate.
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Fig. 4. Chrome after immersion
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Fig.5. Value after immersion

Mean Ranks

Aquades before immersion

1.00

Aquades after immersion 7days

2.34




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
Aquades

N 16
Chi-Square 26.881
df 2
Asymp. Sig. .000
Larutan jus buah naga merah 16
N 32.000
Chi-Square 2
df .000
Asymp. Sig.
Value

Mean Ranks

Aquades before immersion 3.00
Aquades after immersion 7 days 1.94
Aquades after immersion 14 days 1.06
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
df 2
Asymp. Sig. .000
Red dragon juice 16
N 32.000
Chi-Square 2
df .000
Asymp. Sig.

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 diﬂ‘lled
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 solution 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 in heat-cured acrylic
resin tools in the treatment group. Statistical test results on the color value for
diii'lled 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
color values on heat-cured acrylic resin tools in the control group. Statistical test
results on the color value for red dragon fruit j“‘ce solution 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 color values in the heat-cured acrylic resin

tools in the treatment group.
Mann Whitney test
Chrome

Before immersion

Agquades and

Red dragon juice
Mann-Whitney U 124.500
Wilcoxon W 260.500
z -132
Asymp. Sig. (2-tailed) .895
After immersion 7 days

Aguades and

Red dragon juice
Mann-Whitney U 15.500
Wilcoxon W 151.500
z -4.266
Asymp. Sig. (2-tailed) .000
After immersion 14 days

Aquades and Red

dragon juice
Mann-Whitney U 15.500
Wilcoxon W 151.500
z -4.266
Asymp. Sig. (2-tailed) .000

Value test

Before immersion

Aquades and Red
dragon juice




Mann-Whitney U 104.500

Wilcoxon W 240.500
] -.888
Asymp. Sig. (2-tailed) .375

After immersion 7 days

Aquades and Red

dragon juice
Mann-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 .000
Wilcoxon W 136.000
Z -4.828
Asymp. Sig. (2-tailed) .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 a(wldes and red dragon fruit 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 cﬂor 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 significagt differences in the color of chrome in heat-
cured acrylic resin tools in the 7 day ¥#mersion of the control and treatment groups .
For the chrome cow 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
di nces in the color of chrome in heat-cured acaiic resin in the 14 day immersion
of the control group and the treatment group. So it can be concluded that there are
significant differences in chrome color on the heat-cured acrylic resin plate between
groups in the post-test data (after 14 days immersion).

@
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 juice drink once a

y. 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 calculated in formula below.

(7 days x 24 hours x 60 minutes) = 672 days (2 years)

15 minutes

(14 days x 24 hours x 60 minutes) = 1.344 days (4 years)

15 minutes

This study uses a heat-cured acrylic resin plate due to the increasing level
of public awareness of dental health. This allows increased use of dentures with the
basic ingredients made of acrylic resin.! Acrylic resin materials have advantages
such as non-toxic, does not irritate tissue, meet aesthetic requirements, relatively
cheap prices, easy to be manipulated and repaired. In addition to its beneficial
properties, acrylic resins have several disadvantages including porosity which results
in absorbing water or liquid, food scraps or chemicals and less abrasion resistance.'®
Acrylic 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 law of diffusion.!®

The results of this study indicated that solution of pure red dragon fruit juice
caused discolouration on heat-cured acrylic resin plates. This occurs 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, molecu%diﬁusion could occur in the resin.

Color changes of r@at-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 chemicals 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
anges.

Conclusion. 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 occur on the heat-cured acrylic resin plate can

be caused by solution of red dragon fruit juice (Hylocereus polyrhizus).

Suggestion. What can be done to progress this research going forward is 1.
Conduct research with a larger sample and experiment with a longer soaking time to
get a more accurate final result. 2. 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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