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ABSTRACT

Background: One of the bacteria that plays an important role in the process of caries is Streptococcus mutans. Herbal
plants have been widely used for maintenance and healthcare, one of which is lemongrass. Lemongrass has natural
antibacterial properties which indicate that it suppresses the growth of Streptococcus mutans. Objectives: To determine the
effect of lemongrass infusion on the growth of Streptococcus mutans at various concentrations. Methods: This study used
post test only control group design with total sample is 9 samples, concentration 100%, 50%, 25%, 12,5%, 6,25%, 3,125%,
1,56%, positive control, and negative control with 3 replications. The research uses dilution method by looking at the
turbidity which can be marked as MIC, for MBC used pour plate method was determined by looking at the presence or
absence of bacterial growth on the plate. Data analysis was performed using the spss application using Kruskal-Wallis test
with significance level if the result of p<0,05. Results: The results of the sample group were 100%, 50%, 25%, 12,5%,
6,25%, 3,125%, 1,56% in the MIC test showed turbidity in all samples, then the MBC test showed growth bacteria in all
samples. The assessment of the probability test p value of 1,000 (>0,05) indicates that there is no significant difference
between research groups. Conclusion: There was no effect of lemongrass stem infusion with various concentrations on the
growth of Streptococcus mutans.
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INTRODUCTION Traditional medicine is an ingredient in the

General problems of oral health according to form of plant material, animal material, mineral
WHO (World Health Organization) are caused by material, extract (galenic), or a mixture of these
dental caries and periodontal disease." Based on materials which have been used for procedures, and
Riskesdas 2018, it was stated that 57.6% of can be applied in accordance with the prevailing
Indonesian people have dental and oral problems.? norms in society. Used medicinal plants is generally
Dental caries is tooth decay that occurs due to loss of considered safer, easier to obtain and has a relatively
tooth minerals due to carbohydrate fermentation by cheap.™ Thousands of plant species are estimated to
bacteria.® The onset of caries is characterized by be indicated as useful for treatment, one of which is

demineralization of enamel and dentin minerals,  lemongrass (Cymbopogon citratus)."
followed by destruction of their organic materials.* Lemongrass is an aromatic plant of the
Caries is the most common dental disease.” Poaceae (Gramineae) family that is cultivated in

Bacteria in the oral cavity are factor in the tropical and sub-tropical areas throughout the
process of caries.’ One of the bacteria that plays an ~ world.>**** Lemongrass leaves and stems contain
important role is Streptococcus mutans, because it flavonoids, geranyl acetate, phenolic compounds,
can make saliva more acidic by fermenting sucrose”’ steroids and saponins that function as antimicrobial,

Metabolism of S. mutans produces a critical pH of antibacterial, anti-inflammatory agents.
4,4-55 which is required for the onset of tooth inflammatory, and antifungal.***> Previous studies
demineralization.® have shown several benefits of lemongrass.™ In this

The prevalence of dental caries is quite high, study, researchers conducted a study on the effect of
giving an alternative preventive action which is a infusion of lemongrass stems on the growth of S.
priority effort to reduce the prevalence of dental mutans bacteria as a mouthwash.

caries.” Prevention of dental caries includes
improving nutrition, reducing consumption of METHODS

cariogenic  diets, improving oral hygiene, Research design
administering systemic and topical fluoride, and This experimental laboratory research with
using traditional medicines. post test only control group design research was
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conducted at the Microbiology Laboratory, Central
Laboratory of the Diponegoro National Hospital in
December 2020.
Sterilization Materials

The tools used were sterilized in an oven at a
temperature of 180°C-200°C for 1 hour, while the
media were sterilized by autoclave at a temperature
of 200°C for 15 minutes.
Lemongrass Infusion

Lemongrass plants are cleaned with running
water and then dried by drying in the sun, then dry
cut into small pieces. After that, weighed 100 grams
added 100 ml of distilled water to obtain a
concentration of 100%. Erlemeyer is placed in a
beaker filled with water and heated on a hot plate for
15 minutes starting at 90°C. Then the infusion
solution was filtered using a glass funnel lined with
filter paper.
Bacterial Rejuvenation

S. mutans (ATCC 25175) obtained from the
Research Laboratory of the Faculty of Dentistry,
Gadjah Mada University, Yogyakarta were
transferred to new media. One osse of bacteria was
taken and then streaked on BHI-A media and
incubated at 37°C for 18-24 hours.
S. mutans standard 0,5 McFarland

Pure culture of S. mutans which had been
rejuvenated was suspended in 5 mL of 0.9% NacCl
using an osse so that the turbidity was comparable to
that of a 0,5 McFarland suspension.
Procedure

This study used the dilution method and was
divided into 9 groups according to their respective
concentrations, 100%, 50%, 25%, 12.5%, 6.25%,
3.125%, 1.56%, positive control, and negative
control. . Each tube was given 1mL of infusion and
0.1mL of S. mutans was repeated 3 times (9 tubes).
All tubes were incubated at 37°C for 18-24 hours,
then observed, compared with controls. The smallest
concentration that can inhibit bacterial growth is

determined as MIC. To determine the MBC infusion
of lemongrass stems against S. mutans, further tests
were carried out by taking 1 mL of the MIC test
solution, grown on BHI-A media by pour plate, then
incubated at 37°C for 18-24 hours. MBC was
determined by the presence or absence of colony
growth on the plate. The data was processed using
spss statistics software. This study used the Kruskal
Wallis non-parametric test to see a significant
difference.

RESULT

The results of the analysis of the Minimum
Inhibitory Concentration (MIC) test on 9 samples
with each concentration of 100%, 50%, 25%, 12.5%,
6.25%, 3.125%, 1.56%, positive control, and
negative control with 3 replications determined using
the dilution method by looking at the clarity of each
infusion sample of each concentration that has been
incubated for 18-24 hours. Assessment of Minimum
Inhibitory Concentration (MIC) can be seen by
determining the clarity of the sample. The clarity
assessment was carried out by 3 observers.
Assessment of Minimum Bactericidal Concentration
(MBC) is determined by looking at the growth or
absence of bacteria on BHI-A media at each
concentration that has been incubated for 18-24
hours.

The results of the research that has been
carried out to determine the MIC test on lemongrass
stem infusion on the growth of S. mutans in the
treatment group with concentrations of 100%, 50%.
25%. 6.25%. 3.125%. 1.56% showed that there was
growth of S. mutans which was the same as the
control treatment (+), except in the control treatment
group (-) which showed no bacteria growth.
Determination of the Minimum Bactericidal
Concentration (MBC) in the treatment groups with
concentrations of 100%, 50%, and 25% there was
bacterial growth.

Tablel. Minimum Inhibitory Concentration of Lemongrass Stem Infusion

Replication K+ K- P1 P2 P3 P4 P5 P6 P7
100% 50% 25% 125% 6.25% 3.125% 1.56%
| Clear Turbid  Turbid  Turbid  Turbid  Turbid  Turbid  Turbid Turbid
I Clear Turbid  Turbid  Turbid  Turbid  Turbid  Turbid  Turbid Turbid
Il Clear Turbid  Turbid Turbid  Turbid Turbid  Turbid  Turbid Turbid
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Table2. Lemongrass Stem Infusion Minimum Bactericidal Concentration

Replication K K- P1 P2 P3 P4 P5 P6 pP7
+ 100% 50% 25% 125% 6.25% 3.125%  1.56%
| - + + + + + + + +
I - + + + + + + + +
11 - + + + + + + + +
Note :

(-) No bacterial growth, (+) There is bacterial growth

Kruskal-Wallis test was carried out to see the
difference/significance. The results of the Kruskal-
Wallis test obtained a p-value of 1,000 (> 0.05),
which means it can be concluded that there is no
significant or significant difference in both MIC and
MBC.

DISCUSSION

The results of the research that have been
carried out show that at concentrations of 100%,
50%, 25%, 12.5%, 6.25%, 3.125%, 1.56% there is
color turbidity and bacterial growth in all groups of
experimental samples. The results of the calculations
that have been carried out on the Kruskal-Wallis
statistical test produce a probability p-value of 1,000
(> 0.05) which can be concluded that the results are
not significant or the hypothesis is rejected. The
results showed that the infusion of lemongrass stems
could not inhibit the growth of S. mutans. This does
not support the theory that lemongrass has
antibacterial activity that is effective in inhibiting the
viability of bacteria, one of which is S. mutans.

The theory that has been put forward states
that lemongrass has antibacterial, antimicrobial,
antifungal, and anti-inflammatory active
compounds.”®* In the fraction contained in
antibacterial active compounds, the active compound
fraction will attack bacterial cell components that
have nucleic acid proteins, enzymes, membranes.
semipermeable, and cell walls.™® If the active fraction
compounds attack one of the cell components, it will
cause damage to bacterial cells, causing inhibition of
bacterial growth.® Phytochemical analysis of
lemongrass showed the presence of alkaloids,
carbohydrates, saponins, reducing sugars, steroids,
tannins, glycosides, proteins, flavonoids, resins, oils
and terpenoids."*'"**** Flavonoids and terpenoids
has inhibiting the growth of bacterial viability.** *°

The content of specific flavonoids such as
kaempferol and apigenin flavones are inhibitory
effects on Gtfs in S. mutans.” Apigen provides
activity against streptococcal membranes by

increasing proton permeability and inhibiting acid
production by S. mutans in biofilms.?* Terpenoids
have antibacterial effects that show inhibitory
activity."**®'® Terpenoids have a general structure
consisting of patchouli alcohol (PA),
andrographolide, and oleanolic acid.?? Patchouli
Alcohol exhibits a bactericidal effect of PA
depending on time and dose under different pH
conditions, and MIC.? Andrographolide is a
diterpene lactone compound that has a significant
inhibitory effect on P. aeruginosa biofilms and a
synergistic antibacterial effect with azithromycin,in
addition it also showed potential antibacterial activity
against most of the Gram-positive bacteria, of which
the most sensitive to the growth of S. aureus.?? The
acid showed that oleanolic acid had a certain
inhibitory effect on S. aureus and S. mutans.

Infusion stems of C. citratus did not show
antibacterial activity against bacterial isolates.® This
is in line with phytochemical screening and plant
extract where it was stated that plant extraction using
other organic solvents tended to show more
consistent antibacterial activity compared to using
water as a solvent for extraction.?® Water-soluble
phenolics exhibit antioxidant properties rather than
antibacterial properties.”® The low of phytochemicals
in C. citratus indicates that the active constituents
contribute to the antibacterial activity of C. citratus
cannot be extracted with water, which is different
from methanol extracts which have antibacterial
properties.®®

ETHICAL APPROVAL

This study received approval from the Health
Research Ethics Commission (KEPK) of the Faculty
of Medicine, Diponegoro  University  with
No0.117/EC/H/FK-UNDIP/X1/2020.

CONCLUSION

The results of research conducted on the
effect of lemongrass infusion on the growth of  S.
mutans, that lemongrass infusion did not affect the
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growth of S. mutans, so it can be concluded that the
lemongrass infusion does not contain phytochemicals
that have an antibacterial effect.

SUGGESTION

Suggestions if further research is carried out,

it is necessary to extract with other solvents that can
bring out the antibacterial phytochemical content and
there should be research on the phytochemical test of
the content of the infusion of lemongrass stems

qualitatively and quantitatively, so

that the

compounds and levels of compounds contained can

be known.
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