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ABSTRACT
Background: Acrylic denture was an alternative to replace a lost tooth, and surrounding tissues have the part of the acrylic
plate, which was frequently a place of Candida albicans proliferation. The liquid smoke has a chemical compound of
phenol which produced antimicrobial and could hamper or destroy Candida albicans. Objectives: To identify the acrylic
plate's effectiveness, soaking into liquid smoke to the growth of Candida albicans. Methods: This research was
categorized into experimental research which exerted post-test control group research design. The total sample in this
research was 25 samples, four treatment groups, and one control group. This treatment covered acrylic plate soaking into
liquid smoke in specific concentration level 1%, 2%, 4%, and 6% to obstruct the growth of Candida albicans. Moreover,
the statistic test was conducted through Kruskal-Wallis and continued to Post-Hoc test through Mann-Whitney theory.
Findings: This research showed a significant difference between the amount of Candida albicans on the control group and
liquid smoke group in concentrations 1%, 2%, 4%, and p value = 0,005). Further, based on the Post-Hoc test result of
Mann-Whitney, it referred significant difference between concentrations 1%, 2%, 4%, and 6% within sterile aquades (pvalue = 0,008). Conclusions: The liquid smoke shared effective concentration which functioned to hamper Candida
albicans on the acrylic plate. The concentration level of 6% was the most effective concentration to interfere Candida
albicans on the acrylic plate. Furthermore, it was not found any significant difference between resistibility of liquid smoke
to Candida albicans on an acrylic plate with concentration level of 1%-6% which could be the most effective way to
obstruct Candida albicans on acrylic plate.
Keywords : Acrylic plate, Liquid smoke, Candida albicans

(heat cured). Heat cured was a polymerization
substance derived from heat application.4 This
material has superiorities, among other classification,
such as easy fabrication, aesthetics, economical, easy
reparation, simple tools, and low toxicity. 4 However,
the denture may cause a disturbance to the normal
oral flora in various ways, most frequently Candida
albicans. Candida albicans could grow on the
surface of denture, which then impacted to
penetration and infected to soft tissues. Moreover,
Candida albicans could release endotoxin, which
could cause impairment on oral mucosa and impact
to denture stomatitis. The application of
antimicrobial substance may avert this pathogenic
growth.3
The liquid smoke could be utilized as an
antimicrobial substance taken from natural resources
in Indonesia.5 This liquid smoke was made by
condensing the smoke from coconut shell burning,
which was composed of part, as cellulose,
hemicellulose, lignin which has in pyrolysis and

INTRODUCTION
The possibility of tooth loss was a common
thing due to the increasing age of human being. This
condition creates an opportunity to improve
individual needs to utilize a denture.1 Denture could
replace the edentulous region, provide support to
surrounding tissues, and bring back aesthetic,
function, convenience, and health disturbance. The
denture was referred to as a tooth prosthesis
consisting of many parts; one was the base plate. The
base plate on the denture structure has a mucosal
contact and a prosthetic tooth.2
Initially, the base plate of denture was
formed by volcanic material which has been found in
1837. Furthermore, in 1907, it was introduced to the
metal material, and then in 1937, the material of the
base plate on denture was commonly made from
acrylic resin.3 Based on the reaction setting, denture
base was classified into light polymerization acrylic
resin (light-curing), polymerization acrylic resin
(auto curing), and heat polymerization acrylic resin

320

DIPONEGORO MEDICAL JOURNAL
(Jurnal Kedokteran Diponegoro)
Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

Volume 10, Number 5, September 2021
Moch. Haldi Tri Hutama, Windriyatna Windriyatna, Dwi Ngestiningsih,
RR. Mahayu Dewi Ariani, Tyas Prihatiningsih

produced several types of compound.6 One of the
compounds contained within liquid smoke, named
phenol, could obstruct or destroy bacteria and several
kinds of fungus.7,8
Based on those backgrounds, this paper aims
to investigate the effectiveness of acrylic plate
soaking into liquid smoke to the growth of Candida
albicans.

FINDINGS
Table 1 shows the average, standard
deviation, median, maximum, minimum, and
normality test value.
Table 1. The average and normality test value of fungus
colony amount in the acrylic plate with several
concentrations by exerting theory of Shapiro-Wilk test
Mean ± Median
ShapiroGroup
SD
(min-max)
Wilk
Sterile
1024
± 640 (520 –
0,088
Aquades
645,93
1900)
Liquid
52
±
70 (0 – 110)
0,437
smoke 1%
46,04
Liquid
30
±
0 (0 – 140)
0,001
smoke 2%
61,64
Liquid
8 ± 13,04 0 (0 – 30)
0,021
smoke 4%
Liquid
4 ± 5,48
0 (0 – 10)
0,006
smoke 6%
*SD = Standard Deviation

METHODS
This experimental research which exerted
post-test control group research design and employed
25 samples. This treatment was performed by
soaking acrylic plate into liquid smoke with
concentration of 1%, 2%, 4%, 6%, and control group
to hamper the growth of Candida albicans.
Firstly, this experiment needs Candida
albicans proliferation, as many as one ose was put
into 100 ml of Sabouraud Dextrose Broth (SDB)
media. Secondly, the acrylic plate sterilized would be
inserted into SDB media and then incubated on
shaker rotary for 24 hours in 37 oC. Five samples
were soaked into liquid smoke for 8 hours with each
concentration group. Five samples were submerged
into aquades as the control group. Thirdly, each
sample that has been soaked would be rinsed within
sterile aquades and put into a reaction tube
containing 10 ml sterile aquades and stored in vortex
mixer to separate Candida albicans within an acrylic
plate. The result of Candida albicans drop was
continued to dilution session up to 10-3. The product
from each dilution would be put into Sabouraud
Dextrose Agar (SDA) as much as 1 ml and incubated
in the incubator for 24 hours at temperature 37 oC.
Next, the researchers conducted a quantitative
analysis of Candida albicans number through the
method of standard plate count in this following
formula:

Kruskal-Wallis non-parametric test was
calculated to identify whether the liquid smoke
within each concentration could effectively obstruct
the growth of Candida albicans in acrylic late.
Table 2. Non-parametric test by exerting Kruskal-Wallis
Media
PGroup
n (minValue
max)
Sterile
640
Aquade
(520 –
s
1900)
Liquid
70 (0 –
smoke
110)
1%
Liquid
0 (0 –
<0,005
smoke
140)
*
2%
Liquid
0 (0 –
smoke
30)
4%
Liquid
0 (0 –
smoke
10)
6%

Fungus amount =

Finally, this research exerted the normality
test of Shapiro Wilk, since the amount of sample
were < 50 subjects. The collected data have abnormal
distribution. Therefore, it needed a non-parametric
test of Kruskal-Wallis which aimed to analyze the
difference among groups, and then continued to PostHoc test of Mann-Whitney with p<0.05 referred to as
significant value.

The Kruskal-Wallis test result indicates that
p-value = 0,005 (p<0,05), referred to as the
difference of Candida albicans amount in nutrient
agar of acrylic plate which was soaked into liquid
smoke in several concentration levels. Moreover, the
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Kruskal-Wallis test indicated the difference between
at least two groups in this research. Next, it was
continued to be tested in Post-Hoc through Mann-

Whitney theory to identify the difference among
treatments.

Table 3. Post-Hoc test by exerting Mann-Whitney

Group
Liquid smoke 6%
Liquid smoke 4%
Liquid smoke 2%
Liquid smoke 1%
Description: *Significant

Liquid
Smoke
2%
0,811
0,906
–
–

Liquid
Smoke
4%
0,811
–
–
–

Mann-Whitney test showed that liquid
smoke in 1%-6% concentration was able to hamper
the growth of Candida albicans in the acrylic plate.
This result was derived from table 3, which indicated
a significant difference among liquid smoke in a 1%6% concentration level.

Liquid
Smoke
1%
0,080
0,104
0,329
–

Sterile
Aquades
0,008*
0,008*
0,008*
0,008*

finding, which discussed the effects of acrylic resin
plate soaking into cinnamon extract (Cinnamomum
burmanii) to the amount of Candida albicans
blastopores. It demonstrated that the Cinnamomum
burmanii could affect the growth of Candida
albicans blastopores amount in acrylic resin plate
and increase as the concentration of the cinnamon
extract was increasing.11 This research also indicated
that the higher concentration level of liquid smoke
would determine the substantial possibility of
hampering Candida albicans in the acrylic plate.
However, the threshold of substance toxicity needs to
be examined.
The previous research on the effects of liquid
smoke concentration as a disinfectant solution to the
decrease of Candida albicans has asserted that the
higher concentration of liquid smoke would
determine the stronger resistibility of Candida
albicans. This finding has supported the recent
researchers that the liquid smoke was effective to
hamper the growth of Candida albicans in an acrylic
plate, since it contained antimicrobial activity.
The liquid smoke contained a substance
which could hamper fungus growth, named phenol.
Phenol was able to impede fungus due to its ability to
break the cell membrane, which affected cell
permeability; thus, which could obstruct fungus cells'
growth.12 Besides, phenol was also able to denature
cell protein and pucker cell to destroy the fungus
cell.13
According to this research finding, the liquid
smoke contained a substance that was able to
obstruct fungus growth in acrylic plate and it was

DISCUSSION
The use of denture was a predisposition
factor in the development of Candida albicans when
the denture was not cleaned routinely or maintained
overnight in the oral cavity. This form of neglect
creates an ideal place for the growth of Candida
albicans. Another form of denture problems such as
loose denture would irritate the mucosa; this
condition would enable Candida albicans to infiltrate
into tissues and then impact infection.9 Furthermore,
Candida albicans could release endotoxin, which
caused oral mucosa impairment and impacted
denture stomatitis.3,9 Generally, the denture could be
cleaned up through several ways, as a mechanical
way to brush off the denture by using toothpaste or
powder and a chemical method to soak the denture
into alkaline peroxide and enzyme solution.10
The research findings derived from acrylic
plate soaking into liquid smoke in several levels of
concentration and acrylic plate soaking into aquades
showed the Candida albicans amount in SDA. The
acrylic plate submerged into aquades has a
considerable amount of Candida albicans than the
acrylic plate which was soaked into liquid smoke
with concentration level 1%,2%, 4%, and 6%. This
finding was in line with the previous research
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considered safe use, then, it could be used as a
disinfectant on the denture. This research could be
improved on the sample size; it was restricted on
acrylic plate in square shape and did not use the real
denture. This restriction was due to the difficulty of
sampling. However, this research restriction would
not affect the validity of the research.

5.

6.

CONCLUSIONS
The liquid smoke in several concentration
levels effectively obstructs the growth of Candida
albicans in the acrylic plate. The concentration of 6%
was the most effective concentration level, which
could hamper Candida albicans in the acrylic plate.
Moreover, there was no significant difference
between the resistibility of liquid smoke and Candida
albicans growth in the acrylic plate with a
concentration level of 1%-6%. Further research
should analyze another contributing effect on acrylic
plate soaking into liquid smoke, such as durability,
colour changes, and plate's odour.
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