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Abstract

Background: Various chemical solutions have been suggested for disinfecting dentures. However, the
dipping method may influence the properties of the acrylic denture base, such as strength and color. This
study aimed to compare and evaluate the color change of the heat-cured acrylic denture base subjected to
the dipping method using antimicrobial extracts of ginger, myrtus, and chamomile plants.

Materials and Methods: This laboratory experimental study involved the preparation of 80 acrylic denture
base samples, each measuring 3.3 x 10 x 65 mm. The samples were divided into four groups(n=20). Pure
extracts of ginger, myrtle, and chamomile were prepared. A colorimetric test was initially conducted on all
samples. The specimens were then immersed in their assigned solutions or in distilled water as a control for
a duration of 10 days, with each day consisting of three immersions, each lasting for 15 minutes. Following
the 10-day treatment period, a subsequent colorimetric test was performed. The colorimetric measurements
were performed utilizing a spectrophotometric device, in accordance with the CIELAB color system. Data
were analyzed by one-way ANOVA test (a = 0.05).

Results: The four groups under study exhibited no significant difference in the mean discoloration value of
the acrylic denture base (p=0.200).

Conclusion: Results of our study showed extracts of ginger, myrtus, and chamomile did not alter the color

of the denture material within the given time.
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Introduction
Complete denture wearers encounter a variety of

severe enough to make patients feel uncomfortable

and unable to tolerate their dentures. Some patients

problems. Some of these problems are temporary and

are thus overlooked by patients, while some others are
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exhibit poor denture hygiene. In general, denture
wearers often neglect to clean their dentures,
demonstrating inadequate oral hygiene, which leads to
the formation and accumulation of oral biofilm and is
associated with an increased risk of developing
denture stomatitis (1). Hygiene plays a major role in
the effective use of dentures. In long-time denture
wearers, the materials used in the denture base can

become a ground for harmful microorganisms to grow.
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Maintaining the cleanliness of dentures is crucial for
preventing various oral and dental diseases, as well as
for treating denture stomatitis in edentulous patients.
Usually, a combination of mechanical and chemical
methods is recommended for denture cleaning (2).

A variety of chemical solutions have been
recommended for denture disinfection, and the effect
of dipping dentures in these solutions on various
properties of acrylic dentures has also been discussed.
Several chemical solutions have been recommended
for denture disinfection, and considerable attention
has been given to the effects of denture immersion in
these agents on the physical and mechanical properties
of denture acrylics. An ideal denture cleanser should
be biocompatible, bactericidal, fungicidal, harmless,
and non-toxic to the denture structure; effectively
remove organic and inorganic deposits; and be easy to
use (2).

Chemical denture cleansers are not as effective in
clinical use as in the laboratory method. An important
point to note is that natural products can be used as
alternatives to synthetic chemicals, and there has been
an increasing interest in the use of medicinal plants as
a source of antimicrobial agents. Natural products,
including essential oils and extracts, are promising
therapeutic options for treating oral infections. These
products are a complex mixture of plant-derived
volatile  compounds  with  antioxidant and
antimicrobial properties against a wide range of
pathogens, including Candida albicans and
dermatophytes (2).

Certain plants used for this purpose have shown an
inhibitory effect on various microorganisms, including
bacteria, fungi, and yeasts. These products showed a
low toxicity level to mammals with lower
environmental impact and more widespread public
acceptance(3).

The medicinal plants of ginger (4), myrtus (5), and

chamomile (6) have been proposed as plants with

antimicrobial properties and are widely used in many
medicinal compounds.

Chamonmile is a member of the Asteraceae family. Its
anti-inflammatory, wound-protecting, antispasmodic,
and antibacterial effects have been proven many times,
which is why it has been included in many
pharmacopoeias (7). Gingers are obtained from a
yellow plant with purple veins. In laboratory animals,
the gingerols  increasethe  motility of  the
gastrointestinal tract and have analgesic, sedative,
antipyretic, and antibacterial properties, as well as the
contraction effect of the digestive tube (8). Myrtus, the
common myrtle, is a member of the myrtle family
Myrtaceae. It has antibacterial, antifungal, anti-
inflammatory, and pain-relieving properties and is
known as an antioxidant. In higher concentrations, it
also exhibits bacteriostatic properties (8).

Over time, the chemical and physical properties of
dental dentures change, which can include color
alterations as well. These color changes can result
from extrinsic factors (time and eating habits such as
consumption of tea, stained soft drinks and coffee) (9,
10) or intrinsic factors (absorption and adhesion of
colors due to surface roughness, accumulation of
waste materials and infective organisms such as
Candida albicans). The discoloration of materials
used in the fabrication of these removable prostheses
can lead to an unfavorable appearance and patient
dissatisfaction. This can also compromise the quality
of the prostheses (11).

It has been found that the discoloration level also
depends on patients’ maintenance of oral and dental
hygiene and the frequency use of cleansing materials
(12).

In a study performed by Keyf et al. (13), the
antibacterial effect of chamomile and ginger on
Escherichia coli, Bacillus subtilis and Salmonella
typhi has been shown. Kandil et al. (14) found that

dentures coated with olives and grapes showed a
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decrease in the optical density when compared to the
uncoated group. They concluded that the use of
coating materials on the acrylic denture base surface
can be beneficial, but it will cause a significant change
in the color of the acrylic denture base. In the study of
Gongalves et al. (15), dipping the acrylic resin
dentures in the Chenopodium ambrosioides plant
extract was effective in the reduction of Candida
albicans and Candida glabrata biofilms without any
evidence of changes in roughness and color.

Considering the general tendency to use plant-based
materials in daily life and the importance of the effect
of materials on acrylic properties for color stability
and cosmetic considerations, it is important to find
disinfectant plants that do not change or just minimally
change the acrylic properties. The aim of this study
was to compare and evaluate the discoloration of heat-
cured acrylic denture base by the dipping method in
the antimicrobial extract of ginger, myrtus and

chamomile plants.

Materials and Methods

In this experimental laboratory study, 80 wax models
(Modelling Wax, Polywax, Turkey) from heat-cured
polymethyl methacrylate (PMMA) resins with
dimensions of 3.3 x 10 x 65 mm (according to
ISO/FDIS 1567 standard) were prepared and flasked.
In the next step, the heat-cured acrylic denture base
(Acrosun Heat-cure Denture Base Resin, BetaDent,
Iran) was packed inside the plaster mold and the
denture flasks were pressed and their excess was
removed. Then, the flask was placed under pressure in
a water bath with controlled temperature and time
(74°C for 8 hours) to be ready for polymerization.
After the polymerization was completed, the
specimens were removed from the flask and separated
and polished using a milling machine and micromotor.
A total of 22 flasks were cast and 88 specimens were

produced, of which 8 specimens were excluded from

the study due to distortion and failure and 80 suitable
specimens were included in the study.
For the experiment, three herbal extracts of ginger,
chamomile, and myrtus were required. As we were not
sure about the purity and percentage of the solutions
available in the market, we produced these extracts in
the laboratory (16-18).
The 80 produced acrylic pieces were divided into four
groups (n=20). The groups were named according to
the intervention performed as follows:

e  Group I: to be dipped in ginger extract

e  Group 2: to be dipped in myrtus extract

e  Group 3: to be dipped in chamomile extract

e  Group 4: to be dipped in distilled water (control)
Each group of 20 specimens was sent to the laboratory
for spectrophotometric testing. After they were
delivered and the results were recorded, the acrylic
pieces of each group were immersed in the respective
solution extract container.
To test the colorimetry of the immersed acrylic pieces
before and after dipping, we used a
spectrophotometric device for colorimetry (Avantes
spectrometer, Avantes, Netherlands) in the 200-1100
nm range.
For each acrylic piece in the CIELAB color system,
the laboratory sent three indicators, L*, a* and b*,
indicating color intensity, color position between
green and red, and color position between blue and
yellow, respectively. The color difference with these
three indicators was determined by statistical

calculations (Figure 1).

Figure 1. Color indicators in the CIELAB system
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After controlling the normality default using the
Kolmogorov-Smirnov test, the Data were analyzed
using the statistical tests of one-way ANOVA by SPSS

version 27. The significance level was set to 5%.

Results

According to the results of one-way ANOVA, the
studied groups (ginger extract, myrtus extract,
chamomile extract and distilled water) showed no
significant difference in the mean discoloration level

of acrylic denture (p=0.200) (Table 1).

Table 1. The mean discoloration value of acrylic dentures in the groups under study

Mean £ SD
Group N Min. Max. P value
(MPa)
Ginger 20 67.01+6.74 49.51 74.75
Myrtus 20 64.26+4.70 49.48 72.84 0200
Chamomile 20 65.56+4.54 55.74 73.21 .
Control 20 63.49+572 44.62 7252
Discussion and it is a widely used method in dentistry. The

This study evaluated the effects of the herbal extracts
of ginger, myrtus, and chamomile on the discoloration
of heat-cured acrylic denture base resin. Dentures are
in constant contact with oral fluids. But for
maintaining the hygiene of the dentures, they are in
close contact with water and other denture cleansers
for 15 to 20 minutes

There has been an increasing demand for cosmetic
dentistry and the rapid advancement of new restorative
materials for cosmetic procedures. Failure or success
in the beauty of dental products, such as dentures or
cosmetic procedures, depends on the color stability of
the product or cosmetic and restorative material.
Discoloration can be evaluated visually or by
instrumental techniques. Visual color detection is
based on the visual comparison of an object with color
standards. This method is the most commonly used in
dentistry. However, since visual assessment leads to
subjective and inconsistent results, color-measuring
instruments are preferred. The CIELAB colorimetric
system is suitable for studying the relationship
between the measured discoloration values. Mutlu-
Sagesen (19) found that instrumental and "objective"
color evaluation is becoming an important

technological tool for the analysis of colored objects,

CIELAB system, with its associated color difference
criteria, was specifically designed to improve the
visual interpretation of colorimetric data and it is
rapidly becoming a useful standardized technique for
the accurate evaluation of color values. In the dental
industry, color monitoring and evaluation can be
performed using a spectrophotometer.

Discoloration can occur due to extrinsic or intrinsic
factors (20, 21). Extrinsic factors include internal and
surface absorption (21). Other factors are also
related to color change, such as stain dehydration,
water absorption, leakage, rough surfaces, chemical
and aging degradation, oxidation, and permanent
formation of pigments (20).

According to the results of the present study, the
groups exhibited no significant difference in the mean
discoloration value of acrylic dentures. Similar results
were achieved by Pisani et al. (22) in an evaluation of
the color alteration of acrylic denture base in an
exposure to an experimental solution of Ricinus
communis (RC). Gongalves et al. (15) investigated the
effect of Anacardium occidentale on the discoloration
of acrylic dentures. According to them, despite the
variety of color difference values obtained, all these

values were insignificant. Banu et al. (11) found that
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coffee and cola beverages had little impact on acrylic
denture discoloration, which is consistent with the
results of the present study.

Hong et al. (22) investigated the impact of commercial
denture cleansing solutions on the discoloration of
acrylic dentures and reported their discoloration.
Kandil et al. (14) also investigated the effect of acrylic
resin coating "monopoly", olive oil and grape seed oil
on the Candida albicans growth, and on the color of a
heat—cured acrylic resin denture base, observing a
significant change in the color of the acrylic denture
base.

Discoloration may occur depending on the quality of
the bond between the monomers and the amount of
water absorbed. The intrinsic discoloration in the
polymer substrate of more colorful materials is
partially hidden and thus less noticeable due to the
high ratio of color pigments. Uchida et al. (23)
reported that higher discoloration may result from one
of the following two factors:

(a) Color change through environmental breakdown of
the polymer, which results in the release of monomers
and color change from the cured resin to the
monomers.

(b) Environmental effects on the retention and/or
stability of pigments and other additives in polymer
formulations

The color stability of the acrylic pieces shows that the
lack of brightness of the denture color causes less
discoloration. Moreover, the acrylic polymerization
was carried out well and the environment of the
solutions was suitable and did not cause the release of
monomers.

Coelho et al. (24) investigated the effect of dipping in
disinfectants on the color stability of denture base
resins, concluding that the duration of dipping
influenced the discoloration of the denture base resins

regardless of the disinfectant solution.

Conclusion

Extracts of ginger, myrtus, and chamomile can be used
to clean dentures without affecting their color. The
best outcome regarding the color stability of the
acrylic denture base was achieved by the myrtus
extract. A comparison of the effects of ginger, myrtus
and chamomile extracts on acrylic denture
discoloration showed that the chamomile extract
caused less discoloration. Thanks to their
antimicrobial and antioxidant properties, as well as
their ability to maintain the color, ginger, Myrtus, and
Chamomile extracts can meet some of the needs of an

ideal denture cleanser.
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