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ABSTRACT

Background: Dental caries is a multifactorial illness caused by bacteria. Lactobacillus acidophilus is
one of the bacteria causing caries, where it continues the caries process. That is why the antibacterial
agent is needed. A cherry (Muntingia calabura) is fruit having many benefits for health, which one of
them is as an antibacterial agent. It contains flavonoid, tannin, alkaloid, and terpenoid, which can
function as the antibacterial agent. Aim :The study aimed to determine the influence of cherry
(Muntingia Calabura) extract in preventing the growth of L.acidophilus. Method: True experimental
laboratory with a post-test only control group design and 24 samples. Cherries were extracted by using
maceration. Then, the phytochemical test was conducted to discover antibacterial substances. The
antibacterial test was done by using the dilution method to know Minimum Inhibitory Concentration
(MIC) and Minimum Bactericidal Concentration (MBC). Results: Minimum Inhibitory Concentration
(MIC) could not be seen, and Minimum Bactericidal Concentration (MBC) showed that all
concentration 6,25%, 12,5%, 25%, and 50% and positive control were able to kill a bacterium L.
acidophilus. Conclusions: There is an influence of cherry extract on the grow
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INTRODUCTION and Lactobacilli plays a role to continue the
The dental and oral health are  formation of caries.
significant things to consider, because if the Lactobacilli is a gram-positive

problems occur in that are, it will affect the bacteria which usually in non-motile or non-
other body organs. The general dental and spore and result lactic acid as their main
oral problems which can be occur is caries. product from the result of fermentation
According to Riskesdas (2018), the metabolism. The lactobacilli is rarely found
prevalence of caries in Indonesia 88,8%, this before the growth of caries lesion and on the
number indicates that the caries problem in beginning of caries formation. This bacteria
Indonesia is still in high prevalence. is considered as microorganism initiator in
The dental caries is defined as a  the process of caries formation, especially in
damage on tooth tissue which is affected by  dentin. The role of Lactobacilli in this
biolfilm, since the carbohydrate ~ formation varies its species, one of them is
fermentation which results to acid, as lactic Lactobacillus acidophilus. L. achidophilus is
acid which is produced by the bacteria in a type of bacteria which is identified on the
oral cavity. The bacteria which plays a role  saliva of caries people in the high volume.
to form caries are S.mutans and Lactobacilli The prevention on caries occurrence
within plaque. While, Streptococcus mutans can be conducted in several ways including
plays a role to initiate the formation of caries to the plaque control by brushing tooth and
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applying anti-bacterial agent. The use of
anti-bacterial agent is still the first choice,
because on the caries the bacteria plays the
important role. On the other hand, the anti-
bacterial agent is still not optimal, for
instance the anti-bacterial agent is less
effective because of bacterial immunity, as
well as other side effects like dental staining.
From those problems the researchers intend
to look for the natural anti-bacterial agent
which is expected to be effective and not
cause to side effects.

Muntingia calabura is a type of plant
from tropical America, which is familiarly
known as Jamaican cherry, in Indonesia, this
plant is known as talok or kersen (cherry). In
a glance, this plant does not seem
significant, but in fact, this plant has many
advantages. Traditionally, the leaf extract
and bark of cherry is benefitted as antiseptic
in Peru. The cherry flower is benefitted to
medicate headache and flu in Philippine.
The cherry is also benefitted in food. But, in
fact, the cherry itself contains many benefits
for health as an anti-bacteria to heal uric
acid, calm headache, overcame diabetes,
anti-cancer, anti-inflammation, and heal
digestive problems as diarrhea. Lately, a
research has proven that the activity of anti-
bacteria in the cherry extract is able to
hamper several types of bacteria as
Escherichia coli, Alcaligenes faecalis,
Bacillus megartarium, Bacillus subtilis,
Klebseilla  pneumoniae, Staphylococcus
aureus and Salmonella typhmirium. The
previous research has also proven that if the
cherry extract results anti-bacterial activity
in order to obstruct the bacteria as
Pseudomonas aeruginosa and Streptococcus
pyogenes.

The cherry extract also contains
active ingredients as tannin, alkaloid,
terpenoid, flavonoid, and steroid. Those
active ingredients are able to take role as
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anti-bacteria, which include to alkaloid,
tannin, terpenoid, and flavonoid. Flavonoid
has mechanism as the anti-bacteria which
involves to hamper nucleic acid synthesis,

energy  metabolism, and  cytoplasm
membrane function. Terpenoid itself has
unclear mechanism, but people have

speculated the membrane obstruction is
through lipophilic compound. Alkaloid has
mechanism of obstruction in several ways as
to obstruct nucleic acid synthesis and
hamper Z ring. Tannin itself has mechanism
to hamper bacteria by binding bacterial
protein, obstruct enzyme, and interfere
membrane.

Hence, this research is conducted by
the researchers to identify the effectiveness
of cherry extract (M.calabura) on the growth
of L.acidophilus.

MATERIALS AND METHODS

This research was an experimental
laboratorial research which exerted the post-
test control group design. This research
employed sample of cherry, particularly the
species of Muntingia Caabura, next, it was
extracted in maceration method. The total
sample in this research were 24 fruits which
would be divided into 6 groups. The
treatment group was consisted of 4 levels of
extract concentration: 25%,12,5%, 25%, and
50%. The control group was consisted of
clorhexidine 0,2% as the positive control
and sterile aquades as the negative control.
The testing method of anti-bacteria was
conducted in dilution and through two
stages, first minimum inhibitory rate and
second minimum Kkill rate. The minimum
inhibitory rate was done in group of
treatment which would be inserted into test
tube and added 0,1 ml of L. achidophilus
suspense in MRS-B, and homogenized by
exerting vortex. Next, the reaction or test
tube would be incubated in temperature of
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37°C for 24 hours. After that, it would be This research exerted descriptive
examined, compared to the KHM control analysis to analyze the research data. This
which was determined by the tube which research has acquired Ethical Clearance
consisted of lowest drug concentration and from the Ethical Commission of Health
was still able to obstruct the growth of germ. Research of Medicine  Faculty of
Further, for the minimum Kkill rate was Diponegoro University and research permit
conducted from each tube, it would be taken in Microbiology Laboratory of Medicine
approximately 1 ose suspense of  Faculty of Diponegoro  University,
L.acidophilus and craved on MRS-A media. Semarang 112/EC/H/KEPK/FK-
The next step, it was incubated in UNDIP/VI111/2019.

temperature 37°C for 48 hours, then, the Findings

lowest concentration would be examines in The product of cherry extract has
this step where the growth of germ colony  been tested quantitatively and contained of
was not existed, which was referred as KBM  flavonoid, terpenoid, alkaloid, and tannin as
of cherry extract to L. acidophilus. the table below:

Table 1. Phytochemical Test on Cherry Extract

Parameter Value of Analysis Result
Flavonoid 493,821mg/100g
Terpenoid 0,325%

Alkaloid 0,229%

Tannin 54,4349/100g

Based on the KHM valuation, it  growth of L. acidophilus or not, because the
showed no identification that all media use was dark colored and the extract
concentration of cherry extract and of cherry resulted to the dark color as well.
chlorhexidine 0,12 were able to obstruct the

Table 2. KHM and KBM Test on Cherry Extract to L. acidophilus

Group N KHM Test KBM Test (Sterile)
(Clear)

Chlorhexidine 0,12%

Cherry extract with concentration level 6,25%
Cherry Extract with concentration level 12,5%
Cherry Extract with concentration level 25%
Cherry Extract with concentration level 50%

AN
A DH

- =no identification

The KBM test or valuation showed bacteria was able to kill L. acidophilus
that the cherry extract on all levels of  bacteria and indicate that all sterile cups
concentration from the lowest to the highest ~ were same in the positive control of
level 6,25%, 12,5%, 25%, and 50% which chlorhexidine 0,12% during 5 times of
have been inoculated by L. acidophilus repetition.
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Table 3. KBM Test on Cherry Extract to L. acidophilus

Concentration

Concentration

Concentration Concentration

Repetition 6,25% 12,5% 25% 50%
1 + + + +
2 + + + +
3 + + + +
4 + + + +
+= ability to kill (no growth)
-= inability to kill
DISCUSSION permeability, and attenuation of
This research was in vitro  pathogenicity.

experimental research which exerted L.
acidophilus as the sample of gram-positive
bacteria that has been tested through cherry
extract in gradual concentration. The
product of cherry extract has been made
100% in Drug and Herbal Laboratory of
Medicine Faculty of Diponegoro University
and tested quantitatively which contained of
flavonoid, terpenoid, alkaloid, and tannin.
Based on the phytochemical test of
flavonoid content on the cherry extract, it
contained 493,821 mg/100g. Flavonoid was
the main polyphenol class in structure
C6C3-C6. The anti-bacterial activity from
flavonoid could be given in there ways, as to
kil the bacteria immediately, activate
antibiotic, and weaken bacterial
pathogenicity. According to a literature
study which has stated that if the anti-
bacterial mechanism of flavonoid covered to
3 aspects, as to ruin cytoplasm membrane
which was caused by the perforation or
decline of membrane fluidity, hamper the

nucleic acid synthesis in form of
topoisomerase obstruction, and obstruct
energy metabolism through reductase

inhibition of NADH- Cytochrome. Another
research has also asserted that the anti-
bacterial mechanism of flavonoid also
consisted of inhibition of attachment and
formation of bio-film, inhibition of porin on
membrane cells, change from membrane
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Based on the phytochemical test of
terpenoid content on cherry extract, it
contained 0,325%. Terpenoid was the plant
aroma which known as quinta essential or
essential oil fraction. The mechanism from
this compound was still controversial, but a
speculation said that this terpenoid was able
to hamper by interfering that membrane cell
with lipophilic compound. The study from
this literature has also demonstrated if the
terpenoid was also able to against bacteria
by interfering membrane cells, so it could
affect bacteria permeability and
osmoregulation ability or ability to remove
toxic materials.

Based on the phytochemical test of
alkaloid content on cherry extract, it
contained 0,229%. Alkaloid was
heterocyclic nitrogen compound which
comprised of various groups of chemical
nitrogen compound. Alkaloid has different
anti-bacterial mechanism based on its class,
which comprised of indolizidine,
isoquinoline, quinolone, agelasine, and
polyamine. This indolizidine worked by
hampering nucleic acid synthesis, since it
hampered the enzyme of dehydrofolate
reductase in cell free test (assay free cell).
Isoquinolone was able to obstruct by
interfering Z ring and cell division. On the
quinolone class, it has procedure to obstruct
topoisomerase enzyme 2 and hamper
breathing by reducing bacterial consumption
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of O2. Agelasine referred the anti-bacterial
effect by hampering BCG 3185C enzyme.
While, polyamine has procedure to hamper
the bacteria by interfering outer membrane
and integrity of cytoplasm membrane.

Based on the phytochemical test of
tannin content on the cherry extract, it
contained 54,434g/100g. Tannin was the
common name to call a group of primary
phenolic substance which could precipitate
gelatin from the solution, which conceived
astringent. Tannin itself has anti-bacterial
mechanism as it has been explained in
quinone, it might be related to their ability to
deactivate microbe adhesion, enzyme, and
cell envelope transport protein. They were
complex  to polysaccharides. The
significance of anti-microbial mechanism
from this activity has not explored
specifically. The direct inactivation evidence
of microorganism: the low concentration of
tannin modified the tube morphology of
Crinipellis perniciosa germ.

On the previous research which had
conducted phytochemical test on the cherry
extract but only qualitatively, it showed
whether it has resulted to any content or not.
This research was the first research which
employed phytochemical test in quantitative.

The research on KHM test could not
conclude on which concentration, the cherry
extract was able to obstruct L. acidophilus
bacteria. It was because the media use,
MRS-A was in dark colored and the product
of cherry extract was also in dark colored.
Therefore, it was not indicated to the clear
change and identified to  which
concentration the cherry extract could
hamper L.acidophilus bacteria.

Another research on inhibitory
power of cherry extract has been done by
Novia, et al which referred that the cherry
extract was able to inhibit the bacteria as S.
pyogenes and P. aueroginosa. Besides, other
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research done by Singh R., et al also
indicated that the ability to hamper bacteria
as B. megarterium and B. subtilis through
diffusion method. The diffusion method was
only able to identify anti-bacterial activity,
but was unable to identify whether it could
inhibit or Kill the bacteria or not.

The research on KBM concluded
that all concentration of cherry extract were
able to kill L. acidophilus bacteria. This
statement was proven by no growth of L.
acidophilus on MRS-A media that have
been colonized by cherry extract on all
levels of concentration for four times of
repetition.  The researcher employed
extraction maceration method by exerting
alcohol solvent to adapt with the previous
researches. Until recently, there was no
research which investigate the killing power
of cherry extract to L. acidophilus, thus, it
could not be compared to the other
researches.

However,  this  research  has
weaknesses and restriction in the data
collection method. This research exerted in
vitro method, therefore, the research finding
could not immediately applied to the human.
The other weakness in this research was that
the result of cherry extract in dark color,
therefore, it could not identify the inhibition
power of cherry extract to the bacteria. The
probability of dark color which was resulted
from the cherry extract because of various
kinds of compound as oil or other
compounds within the extract which have
ability to inhibit, help or no ability at all, if
the compound was able to inhibit or
interfere, it would be usually done by
compound separation or redistillation.

CONCLUSION
This research referred to the effect of
cherry extract in several levels of

concentration to the growth of Lactobacillus
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acidophilus. It was only able to be valued
from the minimum killing rate of cherry
extract, the cherry extract was able to kill L.
acidophilus on all levels of concentration
6,25%, 12,5%, 25%, or even 50%. But, the
minimum inhibition rate was not identified
yet in this research, because the product was
in dark colored.
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