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ABSTRACT

Introduction: Streptococcus sanguis is an initial cause of dental plaque formation which is the initial cause
of caries. One of the preventive treatments can be done by using the mouthwash containing antibacterial
substances. Along time, natural remedies are proven to be having more antibacterial properties. Ant-
plant (Myrmecodia pendens Merr. & Perry) tubers are types of epiphytic plant that grows in many parts
of Papua, with many health benefits, and are known to contain flavonoids, tannins, and tocopherols.
This study was aimed to determine the antibacterial activity of ethyl acetate fraction from methanolic
extracts of ant-plant tubers on the growth of Streptococcus sanguis ATCC 10566. Methods: The ant-plant
tubers were extracted with soxhletation method using the methanol solvent. The fractionation was then
performed using ethyl acetate to obtain the ethyl acetate fraction. Result: The phytochemical test
showed that the ethyl acetate fraction of the ant-plant contained phenolics, tannins, flavonoids, and
terpenoids. The bacterial test in this study was using the microdilution method using the ELISA Reader
by measuring the Minimum Inhibitory Concentration (MIC) of ethyl acetate fraction of ant-plant tubers
towards Streptococcus sanguis with positive control was using the chlorhexidine gluconate as the golden
standard medication. The ethyl acetate fraction of ant-plant tuber had an antibacterial effect towards
Streptococcus sanguis in the MIC of 31.25 ppm, while chlorhexidine gluconate was 0.49 ppm. Conclusion:
The ethyl acetate fraction of ant-plant had a lower antibacterial activity compared to chlorhexidine
gluconate on the growth of Streptococcus sanguis ATCC 10566.
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INTRODUCTION

Dental caries is one of the most common human
diseases. Data from the Ministry of Health of
the Republic of Indonesia showed that caries
prevalence in Indonesia reaches 60-80% of the
population, and ranks sixth as the most common
disease.' The process of caries begins with the
habit of not brushing your teeth and causing an
unhealthy and unclean mouth, including the
formation of dental plaque. Dental plaque is a
soft deposit of bacterial mass that attaches to the
surface of the hard tissue of teeth that are not
properly cleaned, which contains living or dead
microorganisms and their products.?

Streptococcus sanguis is the main bacteria
that causes the formation of dental plaque.*
Other precautions to avoid caries besides brushing
teeth are good and right, one of which is the
use of mouthwash that contains antibacterial
substances, namely chlorhexidine gluconate.

Along time, the use of drugs from herbal
plants is increasing. Much research has been
done on natural plants that have antibacterial
properties. According to the World Health
Organization, plants are a potential source of
finding new drugs.> In terms of safety, drugs from
plants can be said to be quite safe when compared
to synthetic drugs. This natural product can be
a preferred alternative in drug use because it
has the ability of high antimicrobial activity, is
biocompatible, and has anti-inflammatory and
antioxidant effects. One of the plants that are
useful as a medicinal plant is the ant-plant tuber
(Myrmecodia pendens Merr & Perry).®

Ant-plant is a type of epiphytic plant that
grows attached to other plants and has long been
used as a drug in the Papua region to maintain and
treat health problems. Empirically, the ant nest
plant can cure a variety of serious diseases such
as tumours, cancer, heart disease, haemorrhoids,
tuberculosis, rheumatism, gout disorders,
strokes, stomach ulcers and kidney and prostate
dysfunction. Also, boiled extracts of ant-plants
are also proven to be able to facilitate breast milk
(ASI), increase sexual desire for men and women
and are useful for facilitating menstruation, as
well as overcoming vaginal discharge.®

Ant-plant tubers are known to contain
flavonoids, tannins and tocopherols. In many cases,
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flavonoids can play a direct role as antibiotics by
disrupting the function of bacterial microorganisms
or viruses.® Flavonoids and tannins are included
in the polyphenol group, where polyphenols
are active compounds that have been shown to
function as antiseptics against bacteria.”” Many
cases have reported, flavonoids can play a direct
role as antibacterial by disrupting the function of
bacterial microorganisms. Flavonoids and tannins
are included in the group of polyphenols whose
main component is phenol, so that the mechanism
of action is to denaturate proteins of bacterial
cell walls, especially the outer wall, whose main
ingredient is nanoprotein, causing damage to the
membrane. Similar to detergent because of the
polarity of the hydroxyl group, so that it inhibits
the formation of amino acids. Furthermore, the
integrity of cell membranes cannot be maintained,
and cell metabolism is disrupted so that eventually
bacterial cells will be lysis.

The group of compounds of active
substances contained in the ant nest tubers can
be extracted by a solvent, for example, methanol.
The phytochemical test of methanol extract of ant
nest tubers was known that the extract contained
compounds including alkaloids, saponins,
flavonoids, and terpenoids.® The purpose of this
study was to determine the presence or absence of
antibacterial activityinthe ethylacetate fraction of
methanol extract of ant-plant tubers (Myrmecodia
pendens) against the growth of Streptococcus
sanguis compared to chlorhexidine gluconate.

METHODS

The subject of this study was the antibacterial
activity of ethyl acetate fraction from methanolic
extracts of ant-plant tubers towards the growth of
Streptococcus sanguis in liquid media. The sample
used in this study was ethyl acetate fraction from
methanolic extracts of ant-plant tubers. The
bacteria used in this study was Streptococcus
sanguis ATCC 10566.

The sampling technique used in retrieving
tubers of ant-plants was a simple random,
assuming that each element in the population has
the same opportunity to be chosen as a sample.
The variables in this study were the antibacterial
activity of ethyl acetate fraction from methanolic
extracts of ant-plant tubers and chlorhexidine
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Table 1. Phytochemical test results of ethyl acetate fraction from methanolic extracts of ant-plant tubers

Alkaloid

Saponin

Phenolic Flavonoid Terpenoid Tannin

Ethyl acetate fraction from methanolic

extracts of ant-plant tubers

+ +++ +++ +++ +++

Notes: (-) : Not contained (+) : Contained less (+++) : Contained much

Table 2. MIC value of ethyl acetate fraction from methanolic extracts of ant-plant tubers and chlorhexidine gluconate
towards the growth of Streptococcus sanguis ATCC 10566

No Sample MIC value (ppm)
1 Ethyl acetate fraction from methanolic extracts of ant-plant tubers 31.25
2 Chlorhexidine gluconate 0.49

gluconate on the growth of Streptococcus sanguis
ATCC 10566. The method of data collection
carried out was a true experiment. The type of
data used is quantitative, and data was collected
by measuring or calculating using a tool such as
Elisa Reader to estimate the minimum inhibitory
concentration (MIC) value of ethyl acetate
fraction from methanolic extracts of ant-plant
tubers and chlorhexidine gluconate on the growth
of Streptococcus sanguis ATCC 10566.

The materials and tools used in this study
were ant nest tubers, Streptococcus sanguis
ATCC 10566, liquid media, microplate and Elisa
Reader. The method used to extract the ant-plant
tubers was soxhletation using methanol solvent,
then fractionation using ethyl acetate solvents so
that the ethyl acetate fraction from methanolic
extracts of ant-plant tubers was produced.

Phytochemical tests were carried out to
determine the content of groups of compounds
containedinethylacetate fraction from methanolic
extracts of ant-plant tubers. Phytochemical
testing includes testing of alkaloids, saponins,
phenolics, flavonoids, terpenoids and tannins. The
antibacterial activity test (MIC) procedure was
carried out using a microdilution method, which
was then measured using a tool such as ELISA
Reader which was seen from its optical density
value. The results obtained were assessed in ppm
concentration.

RESULT

The phytochemical test on ethyl acetate fraction
from methanolic extracts of ant-plant tubers
gave positive results, including containing groups
of saponin compounds, phenolics, flavonoids,

terpenoids and tannins (Table 1). The MIC test
results showed that ethyl acetate fraction from
methanolic extracts of ant-plant tubers had MIC
values at a concentration of 31.25 ppm while
chlorhexidine gluconate at a concentration of
0.49 ppm (Table 2).

DISCUSSION

The MIC value of the ethyl acetate fraction of
ant-plant tubers was obtained at the same ppm
concentration as it’s methanolic extract, which
was 31.25 ppm.” The same results were suspected
because the phytochemical test between the ethyl
acetate fraction and methanol extract of ant-
plant tubers had a high content group of similar
compounds, so that the MIC results were possible
at the same concentration (Table 1).”

The difference obtained from the MIC
value of the ethyl acetate fraction of ant-plant
tubers compared to chlorhexidine gluconate was
occurred due to differences in the mechanism
of action of the two samples. Chlorhexidine
gluconate is still one of the golden standards of
mouthwash while the use of ant-plant tubers is
still in the fractionation stage. The mechanism
of action of chlorhexidine causes changes in the
surface structure of bacteria which ultimately
causes the rupture of the bacterial cytoplasmic
membrane. Meanwhile, ethyl acetate fraction
contains alkaloids, saponins, phenolics, tannins
and terpenoids which act as antibacterial.
The mechanism of action of an alkaloid as an
antibacterial is thought to be by disrupting the
constituent components of peptidoglycan on the
bacterial cell wall so that the cell wall layer is not
fully formed and causes cell death.®' Flavonoid
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compounds have a working mechanism that causes
damage to cell wall permeability bacteria that
can damage bacterial cell membranes and are
followed by the release of intracellular compounds
thus able to inhibit bacterial motility.'°

Several studies have shown that terpenoids
can inhibit bacterial growth by interfering with
the process of forming membranes and/or cell
walls, membranes or cell walls not formed
or formed but imperfect." Saponins work by
damaging the cytoplasmic membrane by reducing
surface tension resulting in increased cell
permeability and leakage resulting in intracellular
compounds coming out."”? The mechanism of
action of phenolic as an antibacterial is poisoning
protoplasm, damaging and penetrating walls
and depositing bacterial cell proteins. Large
molecular phenolic compounds are capable of
activating essential enzymes in bacterial cells
even in very low concentrations. Phenol can cause
damage to bacterial cells, denaturing proteins,
activating enzymes and causing cell leakage.
The mechanism of action of the tannin as an
antibacterial is to inhibit the reverse transcriptase
and DNA topoisomerase enzymes so that the
DNA transcription process is disrupted and new
bacterial cells cannot be formed."

CONCLUSION

Based on the results of this research and discussion
that previously done, it can be concluded that the
ethyl acetate fraction of ant-plant had a lower
antibacterial activity compared to chlorhexidine
gluconate on the growth of Streptococcus sanguis
ATCC 10566.
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