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ABSTRACT

Tooth loss can be managed using removable dentures. Howevecuheghtacrylic resin, a material comnipn

used for denture bases, has a porous structure that promotes the grdvethdafa albicans One method of
maintenance involves soaking dentures in a cleansing solution to inhibit fungal growth. This study aimed to
evaluate the effectiveness kdétapandeaf infusion(Terminalia catappd..) as a denture cleanser in inhibiting
Candida albicangyrowth. This was a true experimental pdsstonly control group design involving 30 heat

cured acrylic resin specimens contaminated @Wi#imdida albicansThe speimens were divided into five groups:

a positive control group (0.5% sodium hypochlorite), a negative control group (sterile distilled water), and three
experimental groups treated wkhtapang leaf infusion at concentrations of 30%, 60%, and 90%. Eacimsn

was soaked in the respective solution for 15 minutes and subsequently cultured to determine fungal colony counts.
Statistical analysis showed a significant difference between the infusion groups and the negative contiqol group (
< 0.05). The 30% carentration group had the lowest fungal count, whereas the 90% concentration group had the
highest. It can be concluded thatapang Terminalia catappd..) leaf infusion is effective in inhibitin@€andida
albicansgrowth on heatured acrylic resin, witB0% being the most effective concentration.

K eywords: Candida albicans Terminalia catappaacrylic resin, denture cleanser

INTRODUCTION cleanser is sodium hypochlorite. However, this compound
has limitations—it may reduce the impact strength of acrylic
Tooth loss can cause problems in both aesthetics amdsin and may not be accessible to all commurities.
masticatory function, a nd Therefomrea thereasl asneed ifeshative tdentare cleansatsi v i d |
seltconfidence. The use of dentures is a widely acceptethat are accessible, easy to prepare by the community, and
solution for addressing tooth los&crylic resin is the most effective as antifungal agents in inhibiti@@ndida albicans
commonly used material for removable denture bases. frowth. One such natural substance from traditional
meets the requirements for denture base materials as itrigedicinal plants is th&etapang leaf Terminalia catapa
readily available, cdseffective, dimensionally stable, has L.). The antifungal properties déetapang leaves against
good physical and esthetic properties, and is easy tGandida albicansare supported by their bioactive contents,
manipulate and repair. Additionally, it does not irritate orsuch as phenols, flavonoids, -gB/coside flavonoids,
dissolve in the oral cavity. tannins, saponins, alkaloids, steroids, and terpengids.
Despite its many advantages, acrylic resin also haBrevious studies havehown that extracts oketapang
drawbacks, one of with is its porosity. If dentures are not leaves at concentrations of 30%, 60%, and 90%
cleaned properly, food debris can become trapped in thgignificantly inhibitCandida albicangrowthin vitro.®
pores of the acrylic resin, creating an ideal environment foHowever, research on the useketapang leaf extract as an
the growth of pathogenic microorganisirisProlonged use antifungal agent again§€andida albicangemains limited,
of denture also impairs natural cleansiby the tongue and especially in the form of infusions. Therefore, this study
saliva, resulting in the accumulation of biofilm plaque.aims to evaluate the effectiveness &étapang leaf
Candida albicangs one of the pathogenic microorganisms(Terminalia catappal.) infusion as a cleanser for heat
responsible for denture stomatiiCleansing solutions or cured acrylic resin dentures in inhibititgandida albicans
denture cleansers are necessary to reduce the presencegmiwth at concentrations of 3¢ 60%, and 90%.
Cardida albicanson denture surfaces. One commonly used
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MATERIALS AND METHODS Bedugul, Bali, using ketapang leaf samples. The results
confirmed that the leaves used in this study were accurately
The materials used in this study includegtapang leaves identified as ketapandgrérminalia catappd..). In addition,
(Terminalia catappal.), heatcured acrylic resin plates phytochemical argsis of the ketapang leaf infusion
(10x10%x2 mm), sterile distilled water (aquadest), Sabourauckvealed the presence of various active compounds,
Dextrose Agar (SDA) powder, Candida albcans including phenols, flavonoids, flavonoid glycosides, tannins,
suspension, tryptic soy broth, 0.5% sodium hypochloritesaponins, alkaloids, terpenoids, and steroids.
and 0.9% NaCl solution. The equipment used includedrungal colony counts, as presented in Table 1, showed
measuring cylinders, Erlenmeyer flasks, test tube holdersariaton across all treatment groups. The negative control
Petri dishes, inoculation loops, test tubes, analytical balancgroup (sterile distilled water) exhibited the highest mean
fiter paper, blak cardboard, fingoint black markers, fungal count (8.53 x FaCFU/ml), while the positive control
incubator, autoclave, vortex mixer, micropipettes, and @roup (0.5% sodium hypochlorite) had the lowest (2.89 x
magnetic stirrer hotplate. 10° CFU/ml). Among the ketpang leaf infusion groups, the
This study used a true experimental laboratory design with 20% concentration showed the lowest mean fungal count
posttestonly control group approach. The research wag3.2 x 10 CFU/mI).
conducted at th@®hytochemistry Laboratory of the Faculty Table 1. Fungal Count Results

of Mathematics and Natural Sciences, and the Microbiologysample K+ K- P1 P2 P3

Laboratory of the Faculty of Medicine, Udayana University. 1 2,88 9,02 2,72 49 6,13

Ethical approval was obtained from the Research Ethicg 2,94 8,10 3,68 5,82 5,29

Committee of the Faculty of Medicine, Udaa University 3 3,23 8,15 2,75 5% 5,31

(No. 1163/UN114.2.2.VII.14/LT/2022). The sample size 4 3,31 888 326 581 5,83

was determined using Federser ' s298 876nmuld5p, 502 es562l t i ng in 2
samples. After correction, the final sample size was 30. 6 1,97 8,26 3,17 505 6,02

The ketapang leaf infusion was prepared at theMean 289 853 320 536 57
Phytochemistry Laboratory d¢he Faculty of Mathematics Description:

and Natural Sciences, Udayana University. The leaves weger : Positive control (0.5% sodium
washed, dried at 50°C for one day, crushed, and filtered. Tigypochlorite)

prepare infusions of different concentrations, 30 g of leaveg- : Negative control (sterile distilled water)
were infused in 100 ml of aquadest for the 30%p1 : 30% ketapang leaf infusion
concentration, 60 g in 100 ml for the 60% concentrationp? : 60% ketapang leaf infusion

and 90 g in 100 ml for the 90% concentration. The infusionP3 : 90% ketapang leaf infusion

was heated at 90°C for 15 minutes with continuous stirring

using a magnetic stirrer. As this study used a petgstonly control group design,

The fabrication of heatured acrylic resin plates waarried  reductions in fungal counts were evaluated by comparing
out at AO Dental Laboratory, Denpasar, Bali. The samplegosttreatment results of the infusion groups to the negative
were soaked in sterile aquadest for 24 hours to reduegntrol group.

residual monomer content, followed by sterilization usingData analsis began with the Shapi@/ilk test for

an autoclave at 121°C for 15 minutes. The samples weligormality (appropriate for sample sizes under 50), which
then contaminated witandida albicansand divided into  indicated a pvalue greater than 0.05, confirming that the
five treatment groups: positive control (0.5% sodiumdat a were normally distributed
hypochlorite), negative control (sterile aquadest), and threg assess homogeneity of variancesp alielding a pvalue
treatment groups usingketapang leaf infusion at greater than 0.05, indicating that the data were
concentrations of 30%, 60%, and 90%. homogeneous

After treatment, eachacrylic resin plate sample was Given the assumptions of normality and homogeneity were
immersed in 0.9% NacCl solution and agitated with a vortexnet, a Onevay ANOVA was performed, revealing a
mixer for 2 minutes to releas€andida albicans The  statistically significant difference among the treatment
resulting solution was serially diluted up to a°idilution. groups (p =0.000; p < 0.05). This result indicates that the
A volume of 0.2 ul from the 1®dilution was plaéd onto ketapang leaf Terminalia catappal.) infusion had a
SDA media, spread using a sterile spreader, and incubatef@nificant antifungal effect in inhibitingandida albicans

for 24 hours at 37°C. The resultinGandida albicans growth on heatured acrylic resin denture bases.

colonies were counted to analyze differences among th& post hoc analysis using the Least Sigaint Difference

treatment groups. (LSD) test was conducted to determine pairwise differences
between groups. As shown in Table 2, the 30% infusion
RESULTS group differed significantly from the 60% and 90% groups.

Plant identification was conducted at the Characiidn  No significant difference was found between the 60% and
Laboratory of the *Ek-aBRINarg® groupfHBota nhe 6% and @09 Milsion groups
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showed significant differences when compared to both thessential enzyme in ergosterol biosynthesis, thereby
positive and negative control groups. The 30% group had disrupting membrane structure andlueing cytoplasmic
p-value of 0.094 (p > 0.05) compared to the positive controleakagethat leads taell lysis***®

group, indicating no significant differencebut it was Saponins are known to inhibit the formation of hyphae and

significantly different from the negative control group. mycelia from yeast, which is crucial in preventing invasive
Table 2. Sumarry of LSD Post Hoc Test mycosis and biofilm development at early stages of
Group K+ K- P1 P2 P3 infection. They also reduc€andida albicansadhesior?
K+ - 0,000 0,094 0,000 0,000 Alkaloids cause mitochondrial dysfunction, increase
K- 0,000 - 0,000 0,000 0,000 oxidative stress, and suppress the growth Gaindida
P1 0,094 0,000 - 0,000 0,000 albicans Their alkaline nature (pH > 7) can inhibit fungal
P2 0,006 0,00¢ 0,000 - 0,148 growth, which typically thrives at an optimal pH of 4.5
P3 0,000 0,006 0,000 0,148 - 6.5'"*8 Terpenoids induce apoptosis and arrestGaadida
Description: albicanscell cycle at G1, S, and @2 phases? Steroids,
K+ : Positive control treatment with 0.5% due to their lipophilic properties, disrupt the cytoplasmic
sodium hypochlorite membrane and cause leakage of intracellular contents,
K- : Negative control treatment with sterile resulting in cell death. Thewlso inhibit fungal spore
distilled water development and maturatih?'??
P1 : Treatment with 30% ketapang leaf This study found that the 30% ketapang leaf infusion had a
infusion comparable antifungal effect to 0.5% sodium hypochlorite
P2 : Treatment with 60% ketapang leaf in inhibiting Candida albicans growth. Higher
infusion concentrations (60% and 90%) neeless effective than
P3 : Treatment with 90% ketapang leaf sodium hypochlorite. This reduced efficacy at higher
infusion concentrations may be attributed to increased viscosity,
*) : Indicates a statistically  significant Which hinders the diffusion of active compounds into the
difference pores of acrylic resif?® The 30% infusion, with its lower
viscosity, allows better diffusion and penetration of active
DISCUSSION compounds onto the surface of heated acrylic resin.

Statistical analysis showed that the 30% ketapang leaf
The results of this study showed differences in the meainfusion group did not differ significantly from the positive
fungal counts across all treatment groups. The highegontrol but differed signi€antly from the negative control.
fungal count was observed in the negative control groupJhese findings indicate that a 30% concentration is the most
which used sterile distilled water due to its neutraleffective in inhibiting Candida albicansgrowth on heat
properties and lack of influence oBandida albicans cured acrylic resin denture bases.
growth? In contrast, the positive control group used 0.5%
sodium hypochlorite, which at concentosts below the CONCLUSION AND SUGGESTION
Minimum Inhibitory Concentration (MIC) acts as a Based on this study, it can be concludeat the infusion of
fungistatic agent. It reduces the adhesion @dndida ketapang leaf Terminalia catappal.) is effective in
albicans to the acrylic resin surface and epithelial cellsinhibiting the growth ofCandida albicanson heatcured
without altering its pathogenic characterisfité® At the  acrylic resin denture bases. The most effective concentration
MIC level, sodiumhypochlorite inhibits biofilm formation, for inhibiting Candida albicansgrowth was found to be
while at the Minimum Fungicidal Concentration (MFC), it 30%.
acts as a fungicidal agefit®*’ Suggestions for future research include exploring the
The mean fungal counts in the treatment groups usingntifungal effects of ketapang leaves using alternative
ketapang leaf Terminalia catappa L.) infusion at extraction methods, evaluating the biocompatibility of the
concentrations of 3@, 60%, and 90% were lower than infusion, assessing its impact on color stability and
those in the negative control group. This antifungal activitydimensional changes of acrylic resiand identifying the
is believed to be due to the presence of active compoundsfirost active antifungal compounds responsible for its
ketapang leaves, including flavonoids, phenols, tannindhhibitory effect.
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