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ABSTRACT 

Background: Cleaning in denture base is needed to reduce the Candida 
albicans colonization and prevent denture stomatitis. Denture cleaning can be 
mechanically cleaned with a toothbrush, or chemically cleaned by immersion. 
Another natural ingredient that can be used for immersion is edamame (Glycine 
max (L.) Merrill) extract because it contains saponins, which contain antifungal 
compounds that can inhibit C. albicans. The purpose of this study was to 
determine the effectiveness of edamame extract (Glycine max (L.) Merrill) as a 
heat-cured acrylic resin denture cleanser with concentrations of 25%, 50%, 
75%, and 100% by soaking for 8 hours against the amount of C. albicans. 
Method: This research is a laboratory experimental study with 50 samples 
divided into 5 groups. The research group consisted of immersion acrylic resin 
samples with C. albicans contamination for 8 hours in the control group, namely 
sterile distilled water and the treatment group, namely edamame extract with 
concentrations of 25%, 50%, 75%, 100% and then spectrophotometer test to 
see the absorbance of C. albicans.  
Result: The ANOVA test result showed p <0.005 Based on the results of the LSD 
test, it showed that there was a significant difference (p<0.05) in most groups except 
the control group against the acrylic group soaked in 25% edamame extract and 
acrylic soaked in 75% edamame extract against the acrylic group soaked in 50% 
and 100% of edamame extract 

Conclusion: Edamame extract at 100% concentration as acrylic resin denture 
cleanser was the most effective in reducing the amount of C. albicans by 
soaking for 8 hours 

 

 

INTRODUCTION 

Edentulous is very disturbing a dental and 

oral health problem and appears in many 

communities. Edentulous is a condition where one 

or more teeth are removed from their socket or 

place.(1) This condition usually occurs due to 

periodontal disease, trauma and caries. The use of 

dentures as replacements of edentulous is very 

important to restore the function of these teeth. 

Dentures serve to improve the ability to chew, 

speak, provide support for facial muscles, and 

improve facial appearance and smile. Dentures are 

divided into two types, namely fixed dentures and 

removable dentures.(2) 

The use of dentures is closely related to the 

way the user cleans his dentures. Denture cleaning 

procedures must be carried out regularly and 

regularly every day to prevent plaque buildup, clean 

food debris, calculus, and discoloration of the 

denture. Unclean dentures can cause bad breath 

and inflammation of the oral mucosa such as 

denture stomatitis.(3) 

Denture stomatitis can be prevented by 

cleaning the denture. Currently the price of denture 

cleaning in the market is relatively expensive. 

Several studies concluded that the daily use of 

denture cleaning can cause acrylic resin properties 

such as discoloration, surface roughness, 
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hardness, and transverse strength. Therefore, 

alternative materials are needed as denture 

cleaning that can be obtained from herbal 

ingredients.(4) 

The herbal ingredient that can be used as a 

natural denture cleaning is the edamame plant 

(Glycine max (L.) Merrill). Jember regency is one of 

the edamame soybean producing areas in East 

Java Province. Edamame soybeans contain high 

nutritional value such as protein, carbohydrates, fat, 

vitamins and other content such as saponins. 

Saponins have anti-inflammatory and antibacterial 

activity.(5) 

Edamame soybeans contain a fairly high 

nutritional value, every 100 g of seeds contains 582 

kcal, 11.4 g protein, 7.4 g carbohydrates, 6.6 g fat, 

100 mg vitamin A or carotene, 0.27 mg B1, B2 0 ,14 

mg, B3 1 mg, and vitamin C.(6) Other ingredients of 

edamame are saponins and flavonoids. Saponins 

have anti-inflammatory and antibacterial activity. 

About 2% of saponins (triterpene glycosides) 

contained in edamame soybeans also have 

antifungal activity.(7)  

Saponins are composed of structural 

compounds containing steroidal aglycones or 

triterpenes linked to one or more oligosaccharide 

moieties. The aglycon or non-saccharide part of the 

saponin molecule is called genin or sapogenin. 

Saponins have been proved to have a wide range 

of antifungal activities through phytochemical 

tests.(8) According to the study conducted by Ambo 

et al, the extract of Adas Seed (Foeniculum Vulgare 

mill.) is an effective denture cleanser to the growth 

of Candida albicans on acrylic plate because of the 

fennel seeds which contained medicinal properties 

such as essential oils, flavonoids and saponins 

which are useful as antifungals.(9) 

Saponins work by disrupting the integrity of 

C. albicans cells. The antifungal properties of 

saponins come from the formation of polar saponin 

compounds bonding with lipoproteins and the 

bonding of non-polar saponin groups with the 

plasma membrane lipids of fungal cells.(10) 

Saponins have polar surfactant properties so that 

they can break down the fat layer on the cell 

membrane which causes disruption of cell 

membrane permeability, this results in the diffusion 

of materials or substances needed by fungi can be 

disrupted, eventually the cells swell and burst.(11) 

The increased permeability causes a more 

concentrated intracellular fluid to be pulled out of 

the cell so that nutrients, metabolic substances, 

enzymes, proteins in the cell come out and the 

fungus can die.(12) The purpose of this study was to 

determine the effectiveness of edamame extract 

(Glycine max (L.) Merrill) as a heat-cured acrylic 

resin denture cleanser with concentrations of 25%, 

50%, 75%, and 100% by soaking for 8 hours 

against the amount of C. albicans. 

 

RESEARCH METHODS 

This research is an experimental laboratory 

research with the post test only control group 

design. The research group consisted of immersing 

acrylic resin samples that had been contaminated 

with C. albicans in the control group, namely sterile 

distilled water and the treatment group, namely 

edamame extract with concentrations of 25%, 50%, 

75%, and 100% for 8 hours. Then all groups were 

tested by looking at the absorbance value of C. 

albicans which was calculated using a 

spectrophotometer. 

The research was carried out at the Dental 

and Oral Hospital Technology Laboratory, 

University of Jember for the manufacture of heat 

cured acrylic plates, the Microbiology Laboratory of 

the Faculty of Mathematics and Natural Sciences, 

University of Jember and the Biology Laboratory of 

the Faculty of Pharmacy. The samples used were 

cylindrical with a diameter of 10 mm and a thickness 
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of 2 mm as many as 50 samples. The samples were 

divided into 5 groups with the number of samples in 

each group of 5 samples  

 

Edamame Extract Making 

Edamame extract is a preparation material 

from edamame seeds from PT Mitratani Dua Tujuh 

Jember. Edamame seeds are washed and cleaned 

and then dried by aerating so that the water content 

is reduced. The dried edamame seeds are blended 

until they become powder (simplicia). It aims to 

expand the surface area of edamame seeds so as 

to increase the number of active substance soluble 

in the solvent. How to extract the active substance 

from edamame seeds using ethanol as a solvent.(13) 

Edamame seed extract was made using the 

maceration method by immersion 70% ethanol 

solvent for 3 days, then filtering to separate the 

filtrate and residue. The collected filtrate is then 

placed in the evaporator at 50°C to produce the 

remaining solvent vapor, thus obtaining a thick 

extract of edamame seeds.(6)  

 

Heat Cured Acrylic Resin Sample Making 

Acrylic resin plate is done by preparing red 

wax which has been formed cylindrical with a 

diameter of 10 mm and a thickness of 2 mm. Then 

prepare the cuvette and the white plaster/plaster of 

paris dough with a ratio of 75 ml of water: 250 grams 

of plaster, the dough is stirred for about 30 seconds. 

After that, put the plaster mixture into the bottom of 

the cuvette and then vibrate so that no air is 

trapped. Apply the wax model with Vaseline and 

place it on the plaster dough with a horizontal 

position and wait for 15 minutes. After setting the 

cast on the bottom cuvette, coat the surface of the 

cast and wax model again with Vaseline and then 

attach the top cuvette until it is metal to metal. Place 

the plaster dough on the top of the cuvette then 

close the cuvette and press it until it hardens. Then 

open the cuvette and do watering with hot water for 

about 15 minutes on the night model until the red 

night decays completely and cleans the mold 

space. The next step is packing heat cured acrylic 

resin by mixing heat cured acrylic resin material in 

a prepared glass, with a polymer ratio: monomer = 

3:1, then closing the cup until it reaches the dough 

stage, then inserting the acrylic resin mixture into 

the mold space) which had previously been 

smeared with Could Mould Seal on the surface of 

the mold, then put cellophane paper on the top of 

the dough and installed the top cuvette. 

Pressing using a hydraulic brench press with 

a pressure I of 900 psi. Opening the top cuvette, 

while removing any excess acrylic residue, reattach 

the cellophane paper before covering with the top 

cuvette. Then do a second press with a pressure II 

of 1200 psi and reopen the top cuvette and remove 

excess acrylic residue and trim, and reinstall the top 

cuvette without cellophane paper and perform a 

third press with a pressure of III of 1500 psi. Install 

the press begel on a cuvette containing acrylic resin 

that has gone through the packaging stage. Then 

maintain the pressure of the cuvette with a begel 

press and immerse it in water for 6-7 hours. 

Furthermore, for the heat cured acrylic resin curing 

process, that is by inserting the cuvette in an 

aluminum pan filled with boiling water (100℃) on a 

fire of ± 20 minutes according to the factory rules on 

Acrylic Denture Material brand resin. After that, turn 

off the heat and leave the cuvette in the pot until the 

water temperature becomes normal. The last stage 

is finishing the acrylic resin plate by smoothing the 

acrylic resin plate and cutting it according to its 

shape and size. 

C. albicans test 

The first test of C. albicans carried out 

immersion of acrylic resin samples in sterile distilled 

water for 48 hours to reduce the remaining 
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monomer, then sterilized by autoclaving at 121⁰C 

for 15 minutes then immersed in artificial saliva for 

1 hour and rinsed with Phosphate Buffered Saline 

twice. After rinsing, the samples were put into a 

suspension of C. albicans and then incubated for 24 

hours at 30C. The acrylic resin samples were 

removed and rinsed with PBS twice, then followed 

by immersion for 8 hours in the treatment group, 

namely edamame extract with concentrations of 

25%, 50%, 75%, 100% and the control group, 

sterile distilled water. The sample was removed and 

rinsed with PBS twice and then put in a test tube 

containing saubouraud broth and vibrated for 30 

seconds then the absorbance value was calculated 

on the spectrophotometer. 

The data that has been entered first is tested 

for normality using the Shapiro-Wilk test. This test 

is used to determine normally distributed data, and 

then the Levene test is used to continue the 

homogeneity test to determine the data that has 

been entered into each set of homogeneous 

samples.  If the data analysis results show that the 

data are normally distributed and homogeneous, 

use One-way Annova to perform statistical tests on 

the treatment group and the control group. Then, it 

proceeds to the Least Significant Difference (LSD) 

test to determine the most effective dose to reduce 

the number of C. albicans. 

 

RESULT 

The results have been obtained by calculating the 

absorbance value of C. albicans on acrylic resin 

plates immersed in 25%, 50%, 75% and 100% 

concentration of edamame extract, and the 

absorbance value of C. albicans in Sabouraud 

medium has been obtained sabouraud dextrose 

broth (SDB), see Table 1. 

 

Table 1. Absorbance values of C. albicans in SDB media in the control group and the treatment group by immersion in 

edamame extract concentrations of 25%, 50%, 75%, and 100%  

Sample 
Group 

Control 
Immersion with Edamame Extract 

25% 50% 75% 100% 

1 .152 .158 .143 .149 .148 

2 .151 .157 .151 .148 .140 

3 .155 .152 .148 .141 .137 

4 .154 .153 .149 .142 .141 

5 .161 .149 .150 .146 .142 

Median .155 .154 .148 .145 .142 

Standard 
Deviation 

.0037 .0037 .0031 .0035 .0041 

 

Based on Table 1, the highest average absorbance value was found in the immersion group with distilled water 
(control) which was 0.155 and the lowest average absorbance value was found in the immersion group with 
100% concentration of edamame extract, which was 0.142. All absorbance valuesobtained in Table 1 are then 
converted to obtain the number of C. albicans cells on the acrylic resin plate which is presented in Table 2. 
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Table 2. The number of C. albicans cells on acrylic resin after immersion (×108 CFU/ml) in the control group and the 

treatment group with 25%, 50%, 75%, and 100% concentration of edamame extract immersion 

Sample 
Group 

Control 

Immersion with Edamame Extract 

25% 50% 75% 100% 

1 .062 .101 .006 .043 .039 

2 .058 .091 .056 .039 -.012 

3 .080 .062 .039 -.004 -.029 

4 .078 .068 .045 .002 -.004 

5 .115 .041 .049 .027 .002 

Median .078 .072 .039 .021 -.001 

Deviation 
Standard 

.0228 .0237 .0194 .0215 .0251 

 

Based on Table 2, the highest average 

number of C. albicans cells was found in the water 

immersion group, which was 0.078x108 CFU/ml, 

followed by the 25% edamame extract immersion 

group, 0.072x108 CFU/ml, then the edamame 

extract immersion group with a concentration of 

0.072x108 CFU/ml. 50% was 0.039x108 CFU/ml 

and the 75% edamame extract immersion group 

was 0.021x108 CFU/ml. The immersion group with 

100% concentration of edamame extract showed 

the lowest average number of C. albicans cells, 

which was -0.001x108 CFU/ml. 

The ANOVA test result showed p <0.005 

Based on the results of the LSD test, it showed that 

there was a significant difference (p<0.05) in most 

groups except the control group against the acrylic 

group soaked in 25% edamame extract and acrylic 

soaked in 75% edamame extract against the acrylic 

group soaked in 50% and 100% of edamame 

extract 

 

DISCUSSION 

The completed research is a laboratory 

experimental study designed to determine the 

effectiveness of 25%, 50%, 75% and 100% 

Edamame extract as a heat cured acrylic resin 

denture cleaning on the number of C colonies. 

albicans. Each sample in the previous research was 

contaminated with C. albicans and then immersed 

in edamame extract for 8 hours. The difference in 

the concentration of edamame is to determine the 

concentration of edamame extract which is more 

effective as a heat-cured acrylic resin denture 

cleaning. 

The results of the research that have been 

obtained, Table 1 shows the average value of the 

absorbance of C. albicans and its media which was 

measured using a UV-Vis spectrophotometer. The 

absorbance value is a value that indicates the 

number of light absorbed by the media solution in 

each tube to see the density of microbial cells which 

will be seen as the turbidity of the medium. The 

absorbance valuesobtained in Table 1 show that 

the highest average absorbance value was in the 

negative control group, namely distilled water and 

the lowest average absorbance was in the 100% 

edamame extract immersion group. This indicates 

that the media turbidity in the control group is the 

highest, and also indicates that the number of C. 

albicans in the control group is the highest. 

The absorbance value of each sample was 

then converted to obtain the number of C. albicans 
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cells on the acrylic resin plate which is presented in 

Table 2. Table 2 shows the highest average number 

of C. albicans cells in the negative control group, 

which is .078x108 CFU/ml. This indicates that the 

negative control immersed in aquadest has the 

lowest antifungal activity, because aquadest does 

not have antifungal ability. This is supported by the 

research of Kurniawati et. al., (2016) on the 

inhibition of the growth of C. albicans, which stated 

that sterile distilled water used as a negative control 

did not provide an inhibition zone.(9) Then the 

immersion group with 25% edamame extract was 

0.072x108 CFU/ml, the immersion group with 50% 

edamame extract was 0.039x108 CFU/ml, the 

immersion group with 75% edamame extract was 

0.021x108 CFU/ml. The decrease in the average 

number of C. albicans cells at a concentration of 

75% proves that at this concentration it has a 

greater antifungal effect due to an increase in the 

concentration of edamame extract. Then, the 

lowest average number of C. albicans cells was 

seen in the 100% concentration of edamame 

extract immersion group, which was -0.001x108 

CFU/ml. This indicates that immersion of 100% 

concentration of edamame extract was the most 

effective in reducing the number of C. albicans 

compared to the lower concentration of 75%. The 

negative value obtained in the calculation was due 

to the absorbance value of C. albicans in SDB 

medium which was smaller than the absorbance 

value of SDB media without fungi, so it could be 

concluded that after treatment no more C. albicans 

cells were found in the media. 

One Way ANOVA test results show a 

significance value of less than 0.05 (Sig. = 0.000). 

The test results showed that between each group 

there was a significant difference in the number of 

C. albicans cells so that it could be continued 

withLSD test. The results of the analysis of the LSD 

test data showed that there was a significant 

difference (p<0.05) in most groups except the 

control group against the 25% edamame extract 

immersion group and the 75% edamame extract 

immersion group against the edamame extract 

immersion group 50% and 100%. There were not 

significant differences in several groups due to the 

decrease in the number of C. albicans cells 

between the groups that were not much different. 

Based on the results of the research, it can be seen 

that increasing the concentration of edamame 

extract was proven to affect the number of C. 

albicans cells. The higher the concentration of 

edamame extract, the higher the antifungal effect. 

These results are in accordance with the opinion of 

Igboabuchi and Ilodibia (2018) and Abdel-Hady et. 

al., (2019) which stated that it was known that 

edamame content was able to inhibit the growth of 

C. albicans. (13)(14) Substances contained in 

edmame that act as antifungals are saponins. 

The mechanism of saponins as antifungals is 

by lowering the surface tension of the sterol 

membrane of the fungal cell wall. The decrease in 

surface tension causes this sterol membrane to 

increase cell permeability, thereby disrupting the 

absorption of substances needed by fungi for 

growth so that cells will swell and burst.(15) 

Saponins increase the production of H2O2 and 

cause membrane lipid peroxidation, thereby 

increasing cell membrane permeability, and causes 

lysis of cell membranes, thereby inhibiting fungal 

growth. (16) Antifungal in saponins is from the 

ability of complex molecules with sterols in fungal 

membranes, causing the formation of pores in the 

lipid bilayer which can eliminate membrane integrity 

and increase cellular permeability.(17) The 

increased permeability causes a more concentrated 

intracellular fluid to be pulled out of the cell so that 

nutrients, metabolic substances, enzymes, proteins 

inside the cell come out and the fungus can die. (12) 
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The results showed that immersion 

edamame extract in concentrations of 25%, 50%, 

75%, and 100% could be recommended as a 

denture cleaning because it has antifungal effects 

and is acceptable in the oral cavity. 

 

CONCLUSION 

Edamame extract at 100% concentration as acrylic 

resin denture cleanser was the most effective in 

reducing the amount of C. albicans by soaking for 

8 hours. 
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