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Color stability of denture acrylic base after cleaning with rosella flower
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Background: The efficacy of rosella flowers as an antibacterial contains anthocyanin pigment which acts as an
antioxidant, vitamins and minerals that are useful for the body so it needs to develop products other than drinks
and food; one of them as herbal disinfectant for complete denture acrylic base. Objective: To determine the
color stability of the complete denture base after cleaning with various concentrations of rosella flower extract.
Method: This time series study with pre and post with control group design was carried out using 5 complete
dentures cleaned with rosella flower extract toothpaste with a concentration of 2.5%, 5%, 10% and control, and
alfilessed its color on the surface of the polished and intaglio surface. The value is processed into the formula
AE *ab=[(AL*) 2+ (Aa*) 2 +(Ab *) 2] 1/2 then analyzed using the Efmorogrov test and t-test. Result: Rosella
flower extit toothpaste at concentrations of 2.5%, 5%, and 10% did not show significant differences in color
changes (p> 0.05). Conclusion: There were no significant differences in color changes at all concentrations

after the acrylic base was cleaned with rosella flower extract.
Keywords: toothpaste, rosella flower extract, complete denture, discoloration

INTRODUCTION

Denture is an appliance to replace the
surface of mastication and the surrounding
structures of the upper and lower jaws. Denture
material that is widely used in Indonesia is
acrylic."?

Two disadvantages of acrylic are high
porosity and surface roughness so that the
surface of the denture base that is not polished
that is the part that faces the supporting tissue
is more easily attached to the rest of food. If the
base is not cleaned adequately it will become a
place for microbes develop.*

Maintenance of denture cleanliness can be
performed using denture clianing agents. The
use of natural ingredients in the health world
tends to increase from year to year, included in
the field of dentistry. The advantage of natural
ingredients is the minimal side effects or safe
for the body. Rosella is one of the natural
ingredients used as drinks, food and medicine
for the body. The efficacy of this flower is as an
antibacterial, contains anthocyanin pigment
which acts as an antioxidant, vitamins and
minerals that are useful for the body. Knowing
the many benefits of rosella, it is necessary to
develop other products besides drinks and
food, that is rosella flower extract which can
function as an herbal disinfectant for acrylic
dentures.®® The dark pink color of rosella
flowers might affect the color of acrylic
dentures, because this material can absorb
liquid.

The aim of this article is to obtain data
regarding the color stability of the acrylic base
of removable denture after cleaning with
extract of rosella flower as toothpaste.

METHOD

This time series study was design as pre
and post with control, and in situ. The sample
size was 20 of 5 samples for each
concentration. The population was patients
who attended the Clinic of Prosthodontics at
Hasanuddin University, Makassar.

The samples are parts of the population
that meets the inclusion and exclusion criteria.
Inclusion criteria are patients who use full
denture shortly after insertion, agrees to
participate in this study, the patient is willing to
notconsume food and drinks that can affect the
color of dentures, such as carbonated drinks;
while exclusion criteria were patients using
metal frame full denture, patients using partial
denture flexidenture, patients using fixed
dentures, and patients suffering from denture
stomatitis, Candida albicans, and HIV-AIDS.

The toothpaste of rosella flower is maked
by extracting it at concentrations of 2.5%, 5%,
10% and non-rosella extract as control group;
the toothpaste was made in the Laboratory of
Pharmaceutical, Hasanuddin  University.
Before brushing using this rosella flower extract
paste on acrylic denture, the sample was
photographed and the L *, a *, b " values were
calculated with the CIELab system using the
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Adobe Photoshop® program. The same mea-
surement is also carried out on the sample after
the denture brushed to see the color changing.

The data were collected and analyzed by
the Kolmogorov Smimov test to know the data
normality and then tested by independent t-test
with a significance level of 0.05.

RESULT

Based on this study, it was obtained statis-
tical data showing color changes from the first
week to the fourth week after brushing the
denture.

Table 1 Mean data of color changing of denture
base after brushing with extract of rosella flower at
all concentrations in the first to fourth week.

[ 10 Mean (cm’')
TYPes Weeki Week Il Week lll  Week IV

Extract 1.76 1,82 1,86 1,63

Thet-testat each concentration for a month
(Table 2) on the polished surface shows that
after the use of rosella flower extract and control
for a month showed insignificant color changes
bothin the first week to the fourth week: p-value
more than 0.05).

DISCUSSION

This study using rosella flower extract as
thedenturecleanser. Thisformula was prepared
in several concentrations, namely 2.5%, 5%,
and 10%. This statement is consistent with
Maruapey’study wiich showed effectivity of ro-
sellaflower extraxtin inhibiting plaque formation,
inhibiting the growth of bacterial colonies and
Candida albicans colonies in acrylic resin den-
tures that were highest cleaned or brushed with
rosella flower denture cleaning extract at a
concentration of 10%; p-value less than 0.05),
and lowest in extracts with a concentration of
2.5%; p-value was less than 0.05). The active
ingredient of rosella is flavonoid.

Table 2 Data of color changing on the polished surface at each concentration (t-test).

: : Mean (cm'') i
Polished surface Times Botore v difrens p-value
Week 1-2 1.25 0.68 0.56 0.178
Lﬁ;‘:gﬁ‘\ig;g‘f"‘ of " \Week 1-3 1.25 0.96 0.28 0.224
CoTE e Week1-4 125 125 000  1.000
Toothpaste of extract of aeet 1:2; :g: :'41 0‘120 0.595
rosella flower 5% B0k 11 : -80 -0.29 0.406
) Week 1-4 1.51 1.29 0.22 0.100
Toothpaste of extract of Weet :g ggg g;z 0‘272 o'ggi
rosella flower 10% eex s : 51 -0.1 0.
Week 1-4 2.39 2.21 0.18 0.560
Week 1-2 1.31 1.31 0.00 1.000
Control Week 1-3 1.31 1.31 0.00 1.000
Week 1-4 1.31 1.31 0.00 1.000
Polished surface
3
25
2 = minggu 1
15 ® minggu 2
1 .
% minggu 3
G = minggu 4
0

ekstrak 2.5% ekstrak 5% ekstrak 10%

kontrol
ekstrak

Figure 1 Color changes on polished surface in the 1°-4"" week using
toothpaste of extract of rosella flower paste at concentrations of 2.5%, 5%,

10%, and control.
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Table 3 Color changes on intaglio surfaces at each concentration (t-test)

; ' Mean(cm')
Polished surface Times e After Dilerence P
( ¢ Week 1-2 1.74 1.59 0.15 0.515
ODIpEISIE OF GHAOUL Week 1-3 1.74 1.13 0.61 0.127
rosella flower 2.5%
Week 1-4 1.74 1.51 0.23 0.228
S Sp——— Week 1-2 2.20 2.39 -0.19 0.127
00! xtract o
rosslla fowir 5% Week 1-3 2.20 2.43 -0.23 0.466
~ Week 1-4 2.20 205 016 0820
Teicthpate e of Week 1-2 1.45 2.20 -0.75 0.089
X
rosalla Nower10% Week 1-3 1.45 2.35 -0.89 0.224
Week 1-4 1.45 1.66 -0.21 0.661
Week 1-2 1.25 1.25 0.00 1.000
Control Week 1-3 1.25 1.41 0.16 0.157
Week 1-4 1.25 1.56 0.31 0,102
Intaglio surface
3
25
2 ® minggu 1
1.5 B minggu 2
1
05 * minggu 3
'0 ® minggu 4

Extract 2.5% extract 10%

extract 5%

control

Figure 2 Color changes on intaglio surface color in the 15-4" week using toothpaste
of extract of rosella flower paste at concentrations of 2.5%, 5%, 10%, and control.

The antifungal and antibacterial effects
produced by rosella calyx in this study were
probably caused by rosella calyx (Hibicscus
sabdariffa L) contain several flavonoid com-
pounds that is anthocyanin, gossypeptin3-glu-
coside, flavonol glucoside hibiscritin, flavonoid
gossypeptin, delphinidine cogidine 3-manogly-
cine-monoglycine-monoglycine-monoglycine-
monoglycine-3-glucoside onoglucoside ; vitamin
C, protein, carbohydrates, beta-carotene and
antioxidants. It is expected that besides being
a denture cleaner, it should also not cause
discoloration on the acrylic denture base. The
principle of measurement in this study is to see
whether there is a change on the color of acrylic
denture base due to use of rosella flower
extract.

Color changes can be assessed using the
CIELab System which is a color model design-
ed to resemble the perception of human vision

usingthree components, namely L* as luminan-
ce or the lighting, and a* and b* as opposite
color dimensions. The design of this application
system uses the CIELab system. This color
model was chosen because it was proven to
provide better results than the RGB color
md#8l in measuring the similarity of color traits
in thefjnage. The L * a * b * color model can
also be used to make more accurate color
balance corrections and to adjust the contrast
of lighting that is difficult and impossible for
RGB color models.®

In the comparison of color change extract
concentration of 5% and 10% on the polished
and intabglio surfaces, it shows the intaglio
surface is more likely to change color than the
polished surface. This is in line with the state-
ment that rough surfaces or shafts can affect
the stability of acrylic color because it can cause
more water absorption and food coloring.? Po-
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rosity can result from evaporation of unreacted
monomers and low molecular weight polymers,
when the resin temperature reach or exceed
the boiling point of the material, but this type of
porosity does not occur uniformly along the
affected resin segment ®

The existence of this insignificant color
change could have been due to the contact
time was not enough so that the natural dyes in
rosella flower extract toothpaste, namely an-
thocyanin pigment, had not diffused into acrylic
and caused significant color changes in acrylic
resins.' This anthocyanin pigment is one of the
pigments contained in the extract of rosella
flower petals and this pigment gives the extract
a red color. The stability of this pigment de-
pends on the pH of the pigment; it is more
stable under acidic conditions or at low pH
conditions. The level of degradation of antho-
cyanin pigments increases as the temperature
rises. Thermal degradation causes loss of an-
thocyanin pigment which is present in rosella
flower extract.?

According to Anusavice, the color changes
that occur in the resin can vary, that is caused
by several factors, including the sample size,
microporosity of the sample and the length of
contactbetweenmaterials. The widerthe sample
size, the greater the physical changes in the
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dyes absorbed through the diffusion process
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Ingredients that cause discoloration on a
denture basis include synthetic or natural dyes
or substances that can be obtained from food
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only caused by the use of rosella flower tooth-
paste but also because of the daily food and
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sume foods and drinks that cause research to
be ambiguous, but if the patient has difficulty
carrying it out, then they can remove the den-
ture when taking it."

It was concluded that toothpaste of rosella
flower extract does not cause discoloration on
the base acrylic denture and there is a color
difference between the intaglio and polished
surface of the denture base after the use of
rosella flower extract toothpaste.
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