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ABSTRACT
Candida albicans (C. Albicans) is one of the bacteria that reside in the oral cavity, and the ones living in medical and commercial denture resins, commonly
cause diseases. Therefore, this study was conducted to con irm the antibacterial activity of C. Albicans using a denture base resin containing peony extract
with antibacterial properties. Contact angle measurements and color change
measurements were performed to con irm the physical change of the material
added with the antibacterial agent to the denture reline resin. As a result of
the antibacterial test, the experimental group exhibited antibacterial activity
against C. Albicans. Compared to the optical density results, the results of the
experimental group showed a signi icant difference. As a result of Fluorescent
images showing (confocal laser microscope), the control group showed a lot
of live bacteria, and no bacteria appeared in the experimental group. All group
did not show any physical changes. As a result of the contact angle measurement, the surface of the experimental group was changed to hydrophilic. In
addition, there was no change in the color of the denture reline resin containing peony extract. In conclusion, it was con irmed that the peony extract contained antibacterial activity of the denture resin, and further studies should
be conducted on various bacteria for denture base resin disinfection.
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INTRODUCTION
Several bacteria, which cause many diseases in the
oral cavity, are present indenture basin resins (Kim
et al., 2017). This study, therefore, aims to produce a denture base resin containing a peony
446

extract that is known to have antibacterial activity. The goal is to examine the effectiveness of
peony extract in soft denture resin. Denture induced
stomatitis is primarily caused by the opportunistic
fungal pathogen C. Albicans; however, more Candida species are being implicated in pathogenesis.
As peony extract has previously been used as an
inhibitor against Streptococcus mutans and C. Albicans (Krzyściak et al., 2017; Zhang et al., 2019) we
placed it in the denture resin to study the possibilities of denture-induced stomatitis, and In addition, previous researchers investigated the antibacterial effectiveness of peony extract for studying its
use as an inhibitor (Bansal et al., 2019). The lower
residual alveolar that supports dentures is gradually absorbed as the masticatory force is applied, and
the itness for denture base and tissue is reduced.
The inability to receive such proper tissue support
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or suffering from residual alveolar injury owing to
the uneven distribution of chewing power, it will
also lead to patient discomfort, food insertion, and
decrease in holding power (BinMahfooz and Qutub,
2018).

after, stained using a bacterial viability kit, according to the manufacturer’s protocols to con irm the
viability of C. Albicans. The stained C. Albicans was
observed under confocal laser microscopy (LSM700,
Carl Zeiss, USA). Live C. Albicans produced green luorescence whereas dead C. Albicans produced red
A denture repair resin is used to restore the itluorescence.
ness between the denture base and the tissue. The
denture repair resin should have physical proper- Contact angle
ties similar to those of the denture base resin and
The contact angle was measured to check whether
must have a good denture and bonding strength.
the hydrophilicity of the specimen with the extract
In addition, due to the nature of the patient sufferhad changed. The experimental group and the
ing from denture problems, the soft tissue inside
control group were dropped by 5 µl of the disthe gingiva tends to be damaged (Stipho and Talic,
tilled water using a contact angle measuring device
2001; Gundogdu et al., 2015). Moreover, we studied
(Phoenix 300, SEO, Korea), and the contact angle
the effect of disinfectants on the stability of denture
was measured immediately.
base acrylic resins and found that they affected their
color stability (May et al., 1992). Therefore, in this Color change measurement
study, the peony extract was prepared by including To con irm the change in the color change among the
the denture tissue regulator, and the antibacterial three groups of both the experimental and control
activity, color change and contact angle were ana- groups, color measurements were performed with
lyzed.
a spectrophotometer (CM-3500d; Minolta, Kyoto,
MATERIALS AND METHODS
Extraction
Peony extract was extracted using 70% methanol
solutionat room temperature for 48h. The solution was iltered, and thereafter, concentrated by
evaporation in a vacuum evaporator. The concentrated extract was prepared in powdered form using
a freeze dryer. We used Coe-Comfort (GC, Japan) as
the soft denture-reline resin material. The preparation of the specimen containing the peony extract
involved the addition of extracted peony powder of
various concentrations (200 µg/ml, 400 µg/ml and
600 µg/ml) to the monomer solution. The monomer
and the powder were then mixed according to the
manufacturer’s instructions. Thereafter, the mixture was poured into a mold (with a thickness of 1.0
± 0.1 and diameter of 10.0 ± 0.1 mm) and kept aside
for the set time.
Antimicrobial test
C. Albicans (ATCC 10231) were incubated in a yeast
and mold medium for 24h. The samples were then
extracted into a 600-uL PBS (Gibco, Life Technologies, Roskilde, Denmark) and incubated for 24h.
The bacterial culture luid was diluted to obtain an
OD600 value. After mixing the solution and bacterial culture in the ratio 1:1, the mixture was incubated at 37◦ C for 48h. The inhibitory effects of
the extract were measured based on the optical
density (OD) values in each well using an ELISA
reader at 600 nm. C. Albicans (1×105 CFU/mL)
were incubated on the specimen for 24h and there-

Japan). The standard white plate was set as the standard for measuring the color saturation, and the L*,
a* and b* values of each specimen were obtained,
and thereafter the ∆E* value (color change value)
was calculated. The L* value represents the brightness of the specimen and a* value represents the
degree of green (negative a*) or red (positive a*) luorescence. The b* value represents the degree of
blue (negative b*) and yellow (positive b*) luorescence. The formula for calculating △E* is as follows:
measurements of each of the three specimens were
obtained.
RESULTS AND DISCUSSION
Antimicrobial activity was evaluated based on the
OD value Figure 1. We observed a signi icant reduction in the OD value for specimens containing the
peony extract. The control group 0µg/ml displayed
lower antimicrobial activity when compared to the
specimens containing the peony extract of concentrations 400µg/ml and 600µg/ml (p<0.05). The
specimen containing 600µg/ml of peony extract
exhibited the highest antimicrobial activity against
C. Albicans. Figure 1 depicts the images of live and
dead C. Albicans. A distinctive difference could be
observed between the control (0µg/ml) and test
groups (200µg/ml, 400µg/ml and 600µg/ml). The
number of viable C. Albicans from the green luorescent stain batch was considerably greater in
the control group than in the test group. The
number of dead C. Albicans with a red luorescent
stain increased with increase in the concentration
of peony extract Figure 2. The contact angle of the
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experimental group was reduced compared to that
of the control group. The experimental group was
con irmed to have changed to hydrophilicity with a
decrease in the contact angle Figure 3. As a result of
the color change, when the control group was used
as the reference value, the color change of the experimental group was small. Table 1 lists the result of
the color change values and they do not show any
signi icant difference.

and increased treatment costs. Peony extract is a
natural extract that is widely known for its antibacterial activity. According to previous studies, peony
extracts have weak antibacterial and toxic properties (Li et al., 2018; Krzyściak et al., 2017).

Table 1: Result of the color change.
Group
△E*(Mean ± SD)
200 µg/mL
400 µg/mL
600 µg/mL

0.71 ± 0.25
0.85 ± 0.25
0.81 ± 0.28

Figure 2: Fluorescent images showing the live
(green) and dead (red) stained C. albicans
following the concentration of peony extract (a)
0 µg/ml, (b) 200 µg/ml, (c) 400 µg/ml and (d)
600 µg/ml.

The tissue modulators exhibited changes in properties owing to the degeneration of the material itself
due to the loss of ethanol, plasticizer, etc., depending on the course of use or the time of action, even
if applied intraorally for a relatively shorter time
period (within 7 days) (Lin et al., 1999). In addition,
bio ilm formation can be realized owing to the weakening of the physical properties of the material surface and can serve as storage for bacteria in the case
of poor denture management or systemic disease.

Therefore, we intended to produce a tissue control agent containing a peony extract by applying
tissue control to the peony extract. In this study,
tissue modulators were divided into 200, 400 and
600 groups, and experiments were conducted to
con irm their antibacterial and physical changes.
Absorbance was measured after culturing the bacteria to con irm the antibacterial activity of the group
to which the tissue regulator was added. As a result,
the experimental group showed a difference in the
absorbance level due to the high degree of bacterial
killing compared to the control group.

Figure 1: Antimicrobial activity of soft denture
reline resins containing peony extract C: 0 µg/
ml, P1: 200 µg/ml, P2: 400 µg/ml and P3: 600
µg/ml.

Figure 3: Contact angle measurement result C: 0
µg/ml, P1: 200 µg/ml,P2: 400 µg/ml and P3:
As a result, dendritic stomatitis can be related to 600 µg/ml a,b denote signi icant differences by
Candia species, a pharyngeal infection caused by one way ANOVA.
Staphylococcus aureus and upper respiratory tract
infection (Shen et al., 1989). It is essential to prevent In addition, antibacterial was measured with a conbacterial colonies through proper hygiene manage- focal laser microscope to con irm the presence of
ment of tissue control materials; however, mechan- bacteria. It was green (live bacteria) when the bacical, and chemical cleaning can change the physical teria were alive and red when they were killed.
properties of materials. Most people who wear den- The control group was found to have a lot of green
tures are elderly, and therefore, physical immunity color due to the high activity of the bacteria. Comand oral hygiene management ability are relatively pared to the control group, the experimental group
low; moreover, patients with limited mobility have had few green colored bacteria, and the result was
problems such as drug overlap, overdose resistance, mixed with red. Therefore, it was con irmed that the
448
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tissue control agent with the peony extract exhibited antibacterial activity. Because tissue modulators should not exhibit physical changes even if they
have excellent antibacterial properties, important
contact angles and color change among the physical
properties applied to the dentures were con irmed.

Con lict of Interest

As a result of measuring the contact angle, it was
con irmed that the experimental group was changed
to hydrophilic compared to the control group. In the
experimental group, the components of the peony
extract showed hydrophilicity when combined with
the tissue regulator, and this indicated a good result
because they must always appear as hydrophilic due
to the nature of dentures that are wet in the oral cavity. In addition, no color difference was indicated
when a tissue control agent was added to the experimental group compared to the original tissue control agent. Tissue modi iers were added to dentures
in the oral cavity to prevent any color change. Therefore, it was con irmed that the result which indicated
no color change of the tissue control agent had a
good effect on the denture production and application.
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The purpose of this study was to con irm the
antibacterial activity of the peony extract among
other natural extracts exhibiting antibacterial activity by adding it to a denture base resin. Compared to the control group, the experimental group
showed excellent antibacterial activity and did not
exhibit any physical change. Therefore, further studies should be conducted on the peony extract and the
tissue regulator actually chemically bind or when
added to other products, exhibit the same results.
CONCLUSIONS
In this study, a tissue conditioner (Coe-Comfort)
containing peony extract showed antibacterial effectiveness against C. Albicans. In addition, dentures
containing peony extract did not exhibit any significant difference during a physical evaluation when
compared to the control group. In conclusion, the
antibacterial activity of denture cleaners, including
peony extract, was con irmed.
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