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ABSTRACT

Background: The accumulation of food waste and plaque causes Candida albicans development, which causes the 
product of Candida albicans’ endotoxin to rise and enter into the mucous membrane, producing inflammation known as 
denture stomatitis. Many natural ingredients have been transformed into medications, including Allium sativum (garlic), 
which includes antibacterial allicin components. Purpose: The purpose of this study was to investigate inhibitory activity 
of A. sativum extract toward C. albicans growth. Methods: The sample used in this investigation was A. sativum extract 
at various concentrations of 5%, 25%, 50%, and 75%. The sample was separated into five groups: 5%, 25%, 50%, and 
75% A. sativum extract, with plain A. sativum extract serving as the control group. Each group has three specimens. One 
way analysis of variance (ANOVA) and Tukey honest significant different (HSD) were used to evaluate the data (p<0.05). 
Results: There was significant difference of 5%, 25%, 50%, and 75% A. sativum extract towards C. albicans growth. 
Conclusion: The highest antifungal activity on Candida albicans growth was found in 75% Allium sativum extract.
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INTRODUCTION

Dentures play a significant role in rehabilitating the 
masticatory function and oral health of patients suffering 
from tooth loss. Fixed dentures and removable dentures are 
two types of dentures. The benefits of removable dentures 
are that they are less expensive and simpler to maintain since 
they are easily removed and placed. Heat cure acrylic resins 
are one of the materials that may be utilized to produce 
removable dentures. Heat cure acrylic resins in removable 
dentures for the oral cavity have the advantages of being 
easy to produce, having stability in colours, proportions, 
and aesthetic characteristics. Maintaining the cleanliness 
of removable dentures is critical.1 Plaque, stains, and food 
debris must be removed from dentures. Removable dentures 
that are cleaned on a regular basis will keep the surfaces of 
the dentures smooth, giving them more durability against 
food debris or microorganisms.2

Removable dentures that are not cleaned on a regular 
basis might be detrimental to one’s dental health. Food 
debris will build and create plaque under these settings. 
This plaque will promote the growth of microorganisms, 
one of which being Candida albicans.3 C. albicans has the 
capacity to cling to the surfaces of acrylic resin detachable 
dentures.4 C. albicans, a pathogen microbe, will emit 

endotoxin, causing inflammation in the mouth cavity known 
as dentures stomatitis.5 Using a denture cleaner is one of 
the techniques advised for cleaning removable dentures; 
however, the material of the denture cleanser must be 
chosen carefully. Corrosion in dentures containing metal 
components is a concern since some of them can damage 
the colors of the denture bases.1,2

Garlic (A. Sativum) is a medicinal plant that is 
frequently utilized for health purposes. Garlic has been 
shown in studies to be anticancer, antibacterial, antiviral, 
and antifungal. Garlic has antifungal qualities because it 
contains allicin sulfur (diallylthiosulfurnate).6 This sulfur 
component enables the use of alternate denture cleaning 
materials. One study using garlic juice as a denture cleaning 
found antifungal effectiveness against Candida albicans.7 
Garlic juice had antifungal efficacy against Candida albicans 
in her studies. The concentration of garlic juice in their study 
was 25%, 50%, and 75%, indicating a mean inhibitory zone 
diameter in a row of 1.61 mm, 3.16 mm, and 13.57 mm.8 The 
quantity of inhibitory zone development of microorganism, 
indicating the magnitude of antimicroorganism from a 
compound.9

Based on this context, the purpose of this study is to 
discover alternate methods to garlic juice for obtaining 
allicin sulfur by employing garlic extract. This method 
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may make it easier to use garlic as an antifungal. As a 
result, study into the antifungal potential of garlic extract 
against Candida albicans development is required. This 
study employed garlic extract with concentrations of 5%, 
25%, 50%, and 75%. The purpose of this study was to 
investigate inhibitory activity of A. sativum extract toward 
C. albicans growth.

MATERIALS AND METHODS

Garlic extract (UPT Materia Medica, Batu), C. albicans, 
Sabouraud Broth, carboxy methyl cellulose natrium 
(CMC-Na), Nutrient Agar, and Sterilized Aquadest, petri 
dish, spreader, ose, anaerob jar, mortar and pestle, beaker 
glass, reaction test tube, incubator, and Vernier caliper 
were utilized in this study. The method of producing basic 
gelatin CMC-Na begin by generating a CMC-Na 3 percent 
suspension in 100ml using the following method: sterilized 
aquadest 60ml (at room temperature 27oC) put in beaker 
glass, then poured in mortar and gradually add CMC-Na 
3g powder on the water surfaces. CMC-Na powder was left 
for 10-15 minutes until dispersed and a soft gelatin clear 
mass was obtained. CMC-Na gel was mixed with a pestle 
until homogenous, then water was progressively added until 
40ml was reached.

Garlic gel is created by combining garlic extract with 
a base of CMC-Na 3 percent gel in a ratio determined by 
the organization. Group 1 (control): no garlic gel, Group 
2: garlic gel with 5% concentrate (garlic extract 0.5ml with 
CMC-Na 3% gel 9.5 ml), Group 3: garlic gel 25% (garlic 
extract 0.5ml with CMC-Na 3% gel 7.5 ml), Group 4: garlic 
gel 50% (garlic extract 5 ml with CMC-Na 3% gel 5 ml), 
Group 5: garlic gel 75% (garlic extract 7.5 ml with CMC-
Na 3 percent gel 2.5 ml).

The technique of generating C. albicans suspension 
involves taking a colony of C. albicans from the laboratory 
with sterilized ose and placing it in a response test tube 
containing Sabouraud Broth 0.5ml medium. Then, place 
this response test tube in an incubator at 37oC for 48 hours, 
or until C. albicans suspension is obtained. This suspension 
was diluted with sterilized aquadest until it reached the Mc 

Farland standard of 108 CFU/ml. C. albicans inhibition test 
utilizing dilution technique. The C. albicans suspension 
was swabbed and dispersed in the petri dish on nutritional 
agar. Make a well out of nutritional agar, then place garlic 
gel in each group. Each group’s petri dish was placed in an 
incubator at 37oC for 48 hours. The potensial of inhibitory 
growth was assessed by measuring the inhibition zone using 
a Vernier caliper while gazing at the transparent surface of 
nutrient agar. The statistical analysis of study result was 
done by mean of one way analysis of variance (anova); if 
there is a significant difference (p<0.05), continued with 
post-hoc tukey Honestly Significant Difference (HSD).

RESULTS

The diameter inhibitory zone of C. albicans growth showed 
in Table 1. The formation of an inhibition zone demonstrates 
that garlic extract has inhibitory potential as an antifungal 
against C. albicans. Except for group 5 and the control 
group, each treatment group had a C. albicans growth 
inhibition zone (Figure 1). The greater the quantity of garlic 
extract, the larger the width of the C. albicans inhibitory 
growth zone. The Kolgomorov-Smirnov test results 
demonstrate that this research data is normally distributed, 
and the Levene test results show that this research data 
is homogeneous (p>0.05). The p value (p<0.05) result of 
the one-way anova test indicates that there are significant 
variations in the inhibitory zone of garlic extract against 
C. albicans. The investigation of the significance of 
the difference between each treatment group, the post-
hoc Tukey HSD test was applied, as shown in Table 2.                                                                                                       

Table 1. Means (mm) and standard deviation of garlic extract 
against Candida albicans growth.

Groups n Means Standard Deviation 
1 3 0.00000 0.000000
2 3 7.06433 0.005508
3 3 9.03667 0.004041
4 3 12.03367 0.005033
5 3 17.29967 0.001528

Figure 1. The potential inhibition garlic extract result with difference concentration against Candida albicans growth. A. 5%, 25% and 
50%. B. 70% and control group.

A                                     B
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The Post-Hoc Tukey HSD result demonstrates that there was 
a significant difference between all of the treatment groups 
(p<0.05). This result indicates that there is a substantial 
variation in the inhibition zone of garlic extract against C. 
albicans growth between each treatment group.

DISCUSSION

The purpose of this study is to investigate whether garlic 
extract has the potentiality to inhibit C. albicans growth. 
The highest size inhibition zone of garlic extract against C. 
albicans growth was in group 5, i.e. 17.29967 mm, whereas 
the smallest size inhibition zone of garlic extract against 
C. albicans growth was in group 2, i.e. 7.06433 mm. The 
outcome of data analysis with Post-Hoc Tukey HSD Shows 
that group 5 with a concentration of garlic extract of 75% 
had the largest potential inhibition compared to the other 
groups with concentrations of 50%, 25%, and 5%. This 
finding was consistent with previous study that stated the 
higher the garlic content, the stronger the prevention of C. 
albicans growth. Because of its potential as an antifungal 
found in garlic, allicin (diallylthiosulfnate) inhibits C. 
albicans growth. Allicin is synthesized from the amino 
acid nonprotein alliin (S-allylcysteine sulfoxide), which 
is catalyzed by the alliinase enzyme. Allicin is a bioactive 
molecule and one of the primary components of garlic that 
acts as an antifungal.6

Allicin acts as an antifungal by causing physical 
damage to the fungal cell wall, particularly C. albicans.10 
Allicin damages C. albicans’ cell walls by inhibiting 
lipid production. Lipids are a component of the cell wall 
of C. albicans. The permeability of the fungal cell wall 
membrane increases under situations of restricted lipid 
synthesis.8 When the wall of C. albicans is broken, allicin 
enters the membrane cell and mitochondria, inhibiting cell 
development and possibly leading to cell death. Allicin 
has the ability to alter the structure of C. albicans proteins, 
resulting in cell function loss.11

According to the findings of this study, garlic extract 
with a concentration of 75% has the highest average 
inhibitory zone of 17.29967 mm, whereas garlic extract with 
a concentration of 50% produced an average inhibitory zone 
of 12.03367 mm. The average size of these two garlic extract 
concentrations is classified as having a high inhibitory 
potential. The findings of this study also revealed that the 
higher the concentration of garlic extract, the bigger the 
inhibition zone of C. albicans growth. 
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Table 2. Result of data analyze using Post-hoc Tukey HSD.

Group 1 Group 2 Group 3 Group 4 Group 5
Group 1 - 0.0001 0.0001 0.0001 0.0001
Group 2 0.0001 - 0.0001 0.0001 0.0001
Group 3 0.0001 0.0001 - 0.0001 0.0001
Group 4 0.0001 0.0001 0.0001 - 0.0001
Group 5 0.0001 0.0001 0.0001 0.0001 -
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