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ABSTRACT 

Background: Candida albicans is the main microorganism that causes denture stomatitis, thus denture soaking in 
cleansing solution is needed to protect them from Candida albicans contamination. The 0.2% Chlorhexidine 
gluconate is one of denture cleansers that induce side effects at prolonged use. An alternative ingredient that can be 
used as a denture cleanser is ulin stem bark extract. Objective: To determine the effect of ulin stem bark extract at 
20%, 40%, 60%, 80%, 100% concentration on the growth of Candida albicans on acrylic resin denture plates. 
Method: True Experimental with post-test only with control group design was employed under 7 treatment groups 
consisting ulin stem bark extract at 20%, 40%, 60%, 80%, 100% concentration, 0.2% Chlorhexidine gluconate, and 
aquadest in a total of 28 samples. Acrylic resin samples that had been exposed to Candida albicans were soaked in 
respective treatment for 15 minutes. Results: The average of Candida albicans colonies on acrylic resin denture 
plates after soaking in ulin bark extract at 20%, 40%, 60%, 80%, 100% concentration, 0.2% Chlorhexidine 
gluconate, and aquadest were 29.5 CFU/ml, 13.0 CFU/ml, 0 CFU/ml, 0 CFU/ml, 0 CFU/ml, 0 CFU/ml, and 155 
CFU/ml. Based on Mann Whitney test, there was no significant difference when ulin stem bark extract at 60% 
concentration was compared to 0.2% Chlorhexidine gluoconate. Conclusion: Ulin stem bark extract at 20%, 40%, 
60%, 80%, and 100% concentration have been proven to reduce Candida albicans colonies on acrylic resin denture 
plates, and the 60% concentration is equivalent to 0.2% Chlorhexidine gluconate. 
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INTRODUCTION 
      A common dental and oral health problem that 
often occurs among Indonesian society is tooth loss. 
Riskesdas data in 2018 showed that the prevalence 
of tooth loss at the age of 15-24 years old was 8.4% 
and increased to 30.6% above the age of 65 years 
old. Tooth loss may lead to several functional 
disorders, including over-eruption, decreased 
aesthetic and masticatory function, tooth rotation, 
and tooth migration.  The use of denture is a 
solution to avoid the impact of tooth loss.1 
      The most common material that used for 
denture plate is acrylic resin. Around 95% denture 
plates are made of heat cured acrylic resin. The 
advantages of this material include good aesthetics, 
lightweightness, unexacting repairability, easy 
manufacturing, and cheap. On the other hand, the 
disadvantages of this material include proneness to 

fractures, poor thermal conductivity, susceptibility 
to abrasion during cleaning or usage, and capability 
to absorb liquid. Therefore, when acrylic resin is 
placed into oral environment, it will absorb saliva 
that will cover denture surface with protein-rich 
saliva; hence, pellicles will be formed. The pellicles 
will promote the colonization of microorganisms 
that will gradually grows and cause an increase in 
the attachment of microorganisms to dentures, and 
one of them is Candida albicans.1,2,3 
      Candida albicans is a species of fungi found in 
the oral cavity. In fact, it is normal flora of the 
mouth. It can transform into an opportunistic 
pathogen when the environment is suitable, 
resulting in disturbances. Dirty dentures will 
increase the number of Candida albicans colonies 
which cause inflammation of the oral mucosa, 
known as denture stomatitis.4 Candida albicans is 
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the main microorganism that causes denture 
stomatitis.1 
      Soaking denture in denture cleanser at night is a 
prevention of denture stomatitis, hence it has an 
important role in reducing the number of Candida 
albicans.5,6 Denture cleanser usually have a 
chemical base, one of them is 0.2% Chlorhexidine 
gluconate . It can be used by soaking denture in the 
solution for 15 minutes. The impact of long-term 
use of 0.2% Chlorhexidine gluconate involves teeth 
discoloration, a relatively expensive price, and 
decolorization of denture plate, therefore alternative 
ingredients for denture cleaners are needed. There 
are many types of traditional plants in Indonesia 
that can be used as an alternative ingredient for 
denture cleaners, thus many researchers have begun 
to explore the use of these ingredients as 
disinfecting agents.5,7,8 
      Based on the results of phytochemical tests, ulin 
(Eusideroxylon zwageri) stem bark extract contain a 
large amount of tannins, flavonoids, and phenols 
and there are moderate amounts of alkaloids, 
saponins, terpenoids,. Several studies showed that 
phenols, flavonoids, saponins, terpenoids, alkaloids, 
and tannins had an antifungal effect and might 
inhibit the growth of Candida albicans.10,11 
      Up until now, there has been no study on natural 
ingredients that uses ulin bark to inhibit the growth 
of Candida albicans yet, therefore the study of the 
effect of ulin (Eusideroxylon zwagei) stem bark 
extract on the growth of Candida albicans on 
acrylic resin dentures plates was conducted. 
 
MATERIALS AND METHODS 
      This study was conducted at the Laboratory of 
Mathematics and Natural Science Faculty Lambung 
Mangkurat University, Industrial Cosultation 
Research Center Surabaya, and Microbiology 
Laboratory of Faculty of Dentistry Research Center 
Airlangga University.  This study has obtained 
research and ethical approval from the Ethical 
Committee of Faculty Dentistry Lambung 
Mangkurat Univeristy No. 013/KEPKG-
FKGULM/EC/I/2020. 
      This study used a true experimental with a post-
test only with control group design. The sample 
used in this study was heat cured acrylic resin with 
a size of 10 mm x 10 mm x 2 mm. The sampling 
process was obtained by simple random sampling 
technique that used 7 treatment groups, that were 
ulin stem bark extract at 20%, 40%, 60%, 80%, 
100% concentration, 0.2% Chlorhexidine gluconate 
as control positive, and aquadest as control negative 
with a total of 28 samples. 

      Ulin stem bark extract was made using 
maceration method. Two kilograms of ulin stem 
bark were cleaned and dried. First, ulin stem bark 
was cut into small pieces and then processed into 
powder. After that, the powder was filtered through 
a screen mesh. Ulin stem bark powder was then 
immersed in 96% ethanol solvent for 1 x 24 hours 
and stirred with the help of shaker. Furthermore, the 
extract was filtered, and the filtrate was evaporated 
using a rotary evaporator at a temperature of 59-
60℃ until a concentrated extract was obtained, then 
it was heated on a water bath so that the entire 
solvent was evaporated to produce 14 grams of 
brownish liquid residue with 100% concentration. A 
few drops of potassium dichromate (K2Cr2O7) were 
added to the sample of ulin stem bark ethanol 
extract for free ethanol test. If there was no color 
change, then ulin stem bark extract stated as free 
ethanol. 
      Ulin stem bark extract with a concentration of 
100% was diluted to various concentrations of 20%, 
40%, 60%, 80% with formula as follow: 
 

V1.M1=V2.M2  
V1  = Volume of diluted solution (ml) 
M1 =  Concentration of ulin stem bark extract (%) 
V2  = Volume of solution (water and extract) 

desired (ml) 
M2 = Concentration of ulin stem bark extract to be 

made (%) 
      Acrylic resin plate samples were immersed in 
sterile distilled water for 48 hours to reduce the 
residual monomers, then the sterilization was 
performed. Furthermore, the acrylic resin plates 
were soaked in sterile saliva for 1 hour to facilitate 
the attachment of Candida albicans. Next, the 
acrylic resin plates were rinsed with PBS 
(Phosphate Buffer Saline) solution twice. Then, 
acrylic resin plates were inserted into test tubes 
containing Candida albicans suspensions and 
incubated for 24 hours at 37℃. 
      Acrylic resin plates that had exposed to Candida 
albicans are inserted into a test tube containing a 
solution of ulin stem bark extract (Eusideroxylon 
zwageri) of 20%, 40%, 60%, 80%, 100%, negative 
control (Aquadest), and positive control (0.2% 
Chlorhexidine gluconate) for 15 minutes. Next, 
acrylic resin plates were rinsed with PBS solution 
twice. Then the acrylic resin plates were inserted 
into the BHIB (Brain Heart Infusion Broth) and 
vibrated using a vortex mixer for 30 seconds. A 
total of 0.1 ml BHIB was taken and dropped into 
SDA (Sabouraud Dextrose Agar). The media was 
subsequently incubated for 48 hours at 37℃. The 
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next step was counting the number of Candida 
albicans colonies. 
 
RESULTS       
      The results for the effect of ulin stem bark 
extract on Candida albicans on acrylic resin plates 
were obtained by counting the number of Candida 
albicans colonies after the soaking process. The 
average number of Candida albicans colonies found 
on acrylic resin denture plates after the soaking 
process in ulin stem bark extract, 0.2% 
Chlorhexidine gluconate, and aquadest can be seen 
in the table below. 
  
Table 1.  The Avarage of Candida albicans Colonies 

on Acrylic Resin Denture Plates After the 
Soaking Process in Ulin Stem Bark 
Extract, 0.2% Chlorhexidine gluconate, 
and Aquadest. 

 
Group N Mea

n 
Std. 

Devia
tion 

EKBU 
20% 

4 29.5 2.08 

EKBU 
40% 

4 13.0 0.82 

EKBU 
60% 

4 0 0 

EKBU 
80% 

4 0 0 

EKBU 
100% 

4 0 0 

K (+) 4 0 0 

K (-) 4 155 2.16 

 
      Table 1 shows the average results of various 
treatment groups. The number of Candida albicans 
colonies on acrylic resin denture plates after 
soaking in ulin stem bark extract at 20%, 40%, 
60%, 80%, 100% concentration, 0.2% 
Chlorhexidine gluconate, and aquadest have an 
average of 29.5 CFU/ml, 13.0 CFU/ml, 0 CFU/ml, 
0 CFU/ml, 0 CFU/ml, 0 CFU/ml, and 155 CFU/ml. 
      Data obtained from each treatment was 
tabulated and a normality test was performed using 
Saphiro Wilk test. Normality test results obtained 
that p<0.05, thus it can be concluded that the data 
were not normally distributed and based on 
Levene’s homogeneity test showed a significance 
value of p <0.05 revealing that the data were not 

homogeneous. Furthermore, the data were analyzed 
using Kruskal Wallis non-parametric test. 
      Based on Kruskal Wallis non-parametric 
analysis test results, the value of p=0,000 (p <0.05) 
which shows differences in the number of Candida 
albicans colonies when assessed on the treatment 
given; therefore, the analysis was continued by the 
Mann Whitney test to find out which groups impart 
the difference.  
 
 
 
 
 
 

Figure 1.  Results for the Effect of Ulin 
Stem Bark Extract, 0.2% Chlorhexidine 
Gluconate as Positive Control, and 
Aquadest as Negative Control on the 
Growth of Candida albicans on Acrylic 
Resin Dentures with 4 repetitions. 
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Table 2.  Mann Whitney Test Results of Ulin (Eusideroxylon zwageri) Stem Bark Extracts on Candida albicans 
Growth on Acrylic Resin Denture Plates. 

Group EKBU 
20% 

EKBU 
40% 

EKBU 
60% 

EKBU 
80% 

EKBU 
100% 

K (+) K (-) 

EKBU 
20% 

 0.020* 0.014* 0.014* 0.014* 0.014* 0.021* 

EKBU 
40% 

  0.013* 0.013* 0.013* 0.013* 0.020* 

EKBU 
60% 

   1.000 1.000 1.000 0.014* 

EKBU 
80% 

    1.000 1.000 0.014* 

EKBU 
100% 

     1.000 0.014* 

K (+)       0.014* 

K (-)        

*Significant differences.(p<0.05) 
     
  Table 2 represents the results of Mann Whitney 
test for each treatment group. Ulin stem bark extract 
at  20% concentration had p<0.05 when compared 
to ulin stem bark extract at 40%, 60%, 80%, 100% 
concentration, positive control of 0.2% 
Chlorhexidine gluconate, and negative control of 
aquadest; thus, a significant difference was found. 
Ulin stem bark extract at 40% concentration had 
p<0.05 when compared to ulin stem bark extract at 
60%, 80%, 100% concentration, positive control of 
0.2% Chlorhexidine gluconate, and negative control 
of aquadest; thus, a significant difference was 
found. Ulin stem bark extract at 60% concentration 
had a value of p=1.000 when compared to ulin stem 
bark extract at 80%, 100% concentration, and 
positive control 0.2% Chlorhexidine gluconate; 
thus, no significant difference was found, whereas a 
significant difference was found when compared to 
negative control aquadest which had p<0.05. Ulin 
stem bark extract at 80% concentration had a 
significance value of p=1.000 when compared to 
ulin stem bark extract at 100% concentration and 
positive control of 0.2% Chlorhexidine gluconate; 
thus, no significant difference was found, whereas a 
significant difference was found when compared to 
negative control of aquadest which has a value of 
p<0.05. Ulin stem bark extract at 100% 
concentration had p=1.000 when compared to 
positive control 0.2% Chlorhexidine gluconate; 
thus, no significant difference was found, whereas a 
significant difference was found when compared to 
negative control aquadest which had of p<0.05. 
      Based on this study, ulin stem bark extract at 
60% concentration is equivalent to 0.2% 

Chlorhexidine gluconate. Based on Mann Whitney 
test, ulin stem bark extract with a concentration of 
60% did not show any significant difference when 
compared to the positive control of 0.2% 
Chlorhexidine gluconate. 
 
DISCUSSION 
      Based on the results of the study it can be seen 
that the acrylic resin denture plate soaked in ulin 
stem bark extract at 20%, 40%, 60%, 80%, and 
100% concentration has been proven to reduce the 
number of Candida albicans colonies. Based on 
statistical test, there was no significant difference 
when ulin stem bark extract at 60% concentration 
was compared to 0.2% Chlorhexidine gluoconate. 
Therefore, ulin stem bark extract at 60% 
concentration is equivalent to 0.2% Chlorhexidine 
gluconate. 
      The number of Candida albicans colonies found 
on acrylic resin denture plates after the soaking 
process in ulin stem bark extract at the 
concentration of 20% obtained an average value of 
29.5 CFU/ml. The soaking process in ulin stem bark 
extract at the concentration of 40% obtained an 
average value of 13.0 CFU/ml. Meanwhile, soaking 
process in ulin stem bark extract at the 
concentration of 60%, 80%, and 100% obtained an 
average value of 0 CFU/ml. This shows that the 
higher the concentration of ulin stem bark extract, 
the lower the number of Candida albicans colonies 
on the acrylic resin denture plate. This was in 
accordance with research by Hertanti et al (2015) 
and Ornay et al (2017) that the higher the 
concentration, the inhibitory and killing power will 
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increase because the bioactive components in an 
extract are increased.12,13 

      Ulin stem bark extract is proven to reduce the 
number of Candida albicans colonies on acrylic 
resin denture plates; and ulin stem bark extract at 
60% concentration is equivalent to 0.2% 
Chlorhexidine gluconate. This is due to the 
antifungal content found in the ulin stem bark. 
Based on the research conducted by Wila et al 
(2018), secondary metabolite compounds contained 
in ulin stem bark are tannins, phenols, and 
flavonoids, saponins, alkaloids, and terpenoids. The 
secondary metabolite compounds present in the ulin 
stem bark extract can work as an antifungal.9,10,11 

      Tannins and phenols work as antifungals by 
inhibiting the synthesis of chitin for the formation 
of cell walls and damaging cell membranes in 
fungi.14,15 Tannins damage cell membranes by 
inhibiting the biosynthesis of ergosterol, whereas 
phenols can cause fungal cells to become lysis due 
to denaturation of protein bonds present in cell 
membranes and phenols can enter the cell nucleus 
so that the fungi is undeveloped.16,17 Flavonoids as 
antifungals work by interfering with the 
permeability of cell membrane walls. Hydroxyl 
groups present in flavonoids cause fungal cells to 
become lysis due to changes in organic components 
and nutrient transports.18 Saponins can  reduce the 
surface tension of sterol membranes and cell walls 
because of its polar surfactant nature and cause 
disruption of fungal membrane permeability which 
results in swelling and rupture of the cell because of 
the disturbance in inclusion of material or 
substances needed by the fungus.19 Terpenoids have 
toxic characteristics that can inhibit fungal growth 
by damaging cell membranes so that fungal growth 
is inhibited.15,20 Alkaloids can cause damage and 
death in fungi due to strong bonds with ergosterol 
which causes leakage in cell membranes.21 
      This study used 0.2% Chlorhexidine gluconate  
as  positive control. Chlorhexidine gluconate with 
0.2% concentration is effective against gram-
positive bacteria, gram-negative bacteria, virus, and 
fungi. It takes 15 minutes to eliminate Candida 
albicans effectively.22,23 Chlorhexidine gluconate 
with 0.2% concentration works as an antifungal by 
disrupting cell membranes and triggering 
cytoplasmic precipitation.24 Chlorhexidine 
gluconate with 0.2% concentration has a high 
degree of antimicrobial activity which causes 
changes in the integrity of the fungal cell wall when 
bound to a fungal cell membrane component, so 
that the function of the fungal cell membrane will 
be lost. The chlorophenol ring in the structure of the 

0.2% Chlorhexidine gluconate formula is lipophilic 
which works by absorbing into the cell wall so that 
it can be easily accepted by the cell membrane and 
causing leakage of intracellular components.25 

      Ulin stem bark extract was studied to be used as 
an alternative ingredient to chemical denture 
cleansers. The raw material of the extract used is 
ulin which is a typical plant of South Kalimantan 
and has the potential as an herbal denture cleansers 
because it contains antifungal compounds that can 
reduce the number of Candida albicans colonies 
that cause denture stomatitis, and is expected to 
reduce the side effects of long-term use of denture 
cleaning chemicals such as 0.2% Chlorhexidine 
gluconate. 
       Based on the results, it can be concluded that 
ulin stem bark extract at 20%, 40%, 60%, 80%, and 
100% concentration have been proven to reduce the 
number of Candida albicans colonies on acrylic 
resin denture plates, and ulin stem bark extract at 
60% concentration is equivalent to 0.2% 
Chlorhexidine gluconate. 
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