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ABSTRACT

Background: Lactobacillus acidophilus is a gram-positive rod-shaped bacteria which mostly causes chronic caries lesions.
In the process of cavity preparation it is reported that it is not possible to remove all microorganisms and even bacteria
can survive even after removal of the necrotic tissue. Efforts to stop the growth of these bacteria are by chemical cavity
cleanser using a 5% NaOCI, but this material have disadvantages including irritating periradicular tissue, unpleasant
odor, and toxicity. Due to its disadvantages, it is hoped that natural ingredients can be used as alternatives. Cocoa peel
extract has active compounds of tannins, flavonoids, alkaloids, terpenoids, and saponins which have antibacterial ability
with a concentration of 6% according to the non-toxic minimum kill concentration of Lactobacillus acidophilus. Purpose:
To analyze the difference in antibacterial power between the extract of cocoa bark with a concentration of 6% compared
to 5% NaOCl against Lactobacillus acidophilus. Methods: This study was a laboratory experimental in vitro with a
post test-only control group design. Using diffusion method against Lactobacillus acidophilus grown in tubes containing
BHIB, then cultured in a petridish which contains a nutrient agar and is divided into 2 parts extract cocoa peel extract
6% and NaOCl 5%, then each petridish given a paper disc that has been poured 10ul by each material, then incubated in
the incubator for 2x24 hours at 37°C and observe the diameter of the inhibition zone formed using a caliper. Results: The
average diameter of the inhibition zone formed in the 6% cocoa peel extract was 11.8375 mm and NaOCI 5% was 26.0344
mm against Lactobacillus acidophilus. Conclusion: There is a difference in antibacterial power between 6% cocoa peel

extract and 5% NaOCI against Lactobacillus acidophilus.
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INTRODUCTION

Dental caries is one of the most chronic infectious diseases
in the world.! Global prevalence shows that about 60-90%
of children and nearly 100% of the world’s adult population
suffer from dental caries.> According to Riskesdas 2018 data,
out of 67.3% of Indonesian children aged 5 years have a
DMFt caries index >6% (poor). Dental caries is a complex
and dynamic process.

Many factors can be the causes and risk factors for
caries.? The oral cavity has a unique ecology for the growth
and development of microorganisms to form biofilms. The
main etiology of caries is that bacteria that are cariogenic
in nature ferment carbohydrates and produce acids which in
turn result in a demineralization process on the tooth surface.?
Streptococcus mutans and Lactobacillus acidophilus are
often considered the two most important cariogenic bacteria
associated with dentinal caries. Lactobacillus acidophilus
is a gram-positive facultative anaerobic bacteria can be
found in the cavities of the teeth on the occlusal surface.

https://e-journal.unair.ac.id/CDJ

These bacteria can cause rampant caries in children aged
3-12 years and cause caries in primary teeth and permanent
molars which usually grow by 6 years of age.’

The way to eliminate the caries-causing bacteria is to
carry out the preparation and cleaning of the cavity.* During
the cavity preparation process, the success of the restoration
can be influenced by the residual bacteria adhering to the
cavity wall. The remaining bacteria is capable of causing
micro-leakage which may lead to pulp irritation, secondary
caries, and post-restoration sensitivity.* One study stated
that half of all restorations in carious teeth had to undergo
replacement restorations. 40% of them are caused by
bacterial contamination which causes secondary caries.
Tooth tissue affected by caries must be cleaned by carrying
out preparations, however after preparation it will produce
a smear layer and residual bacteria that remain attached to
the cavity wall, therefore to eliminate bacteria optimally it
is necessary to prepare the cavity before restoration using
a cavity cleanser.* This fact encourages the development of
a cavity cleanser that can kill bacteria that cause secondary
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caries.’ In the field of dentistry, the cavity cleanser is a
material to remove debris and bacteria in the cavity.’ There
are various kinds of cavity cleansers that can be used by
dentists, one of which is NaOCl.*

Sodium hypochlorite (NaOCl) is an effective organic
solvent and has been widely used in dentistry as a cleaning
agent after being previously used for antimicrobial irrigation
in endodontic treatments.*NaOCl is able to change cellular
metabolism and destroy phospholipids. NaOCl also initiates
chloramine formation and irreversibly inactivates bacterial
enzymes.®* NaOCl 5% is the most effective solution used
as an antibacterial.” According to research conducted by
Tanumihardja in 2010, sodium hypochlorite 5% is an
antiseptic solution that is potential and effective in killing
pathogens such as gram-positive, gram-negative, fungi,
and spores. NaOCI has several disadvantages because it is
a very strong oxidizing solution that can produce corrosive
reactions; it must therefore be applied very carefully. In
addition, NaOCI tends to be used to bleach clothes, has
an unpleasant taste and smell and is able to irritate the
surrounding tissue, especially at high concentrations.*

Cocoa bark extract (Theobroma cacao) has beneficial
properties, including phenolic compounds, tannins,
saponins, terpenoids, and flavonoids.® Phenolic compounds,
flavonoids, tannins, and terpenoids in the skin of cocoa peel
are known to have antimicrobial activity by reacting with the
lipid fraction of the bacterial plasma membrane resulting in
changes in membrane permeability which, if accumulated
continuously, can result in lysis of intracellular material due
to the formation of cavities in the lipids bilayer.’ Indonesia
is the 3rd largest cocoa producer in the world. The cocoa
plantation area in 2012 was recorded at 1,732,954 hectares
and produced 936,266 tonnes.'’ The use of cocoa waste is
still very limited, where people only use cocoa shells as
animal feed and compost.'' In this study, cocoa shell extract
with a concentration of 6% was used against Lactobacillus
acidophilus because based on research conducted by
Fitriana et al in 2019, in the MTTtest assay on Baby
Hamster Kidney-21 fibroblast cells, it was found that the
concentration of cocoa peel extract was above 6.25%. has
a toxic effect. In addition, the choice of 5% NaOCI material
as a cavity cleanser and not using CHX because 5% NaOCl
is an ingredient with very strong antibacterial activity.'” It
is not uncommon to use CHX as a cavity cleanser to cause
allergic reactions such as redness of the gingival mucosa
and can even cause anaphylactic shock."

In dentistry, the use of herbal alternatives has long been
recognized for their good antibacterial, analgesic, anti-
inflammatory, antioxidant and biocompatibility effects'* so
that research is needed to prove the difference in antibacterial
power between cocoa bark extract (Theobroma cacao) and
5% NaOCl against bacteria Lactobacillusacidophilus.

MATERIALS AND METHODS

The type of research used was an experimental in vitro study
with a post-test-only control group design. The sample used
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was the stock of bacteria Lactobacillus acidophilus obtained
from the Research Center of the Faculty of Dentistry,
Airlangga University.

In this study, researchers used cocoa peel obtained
from Banyuwangi. 1 kg of cocoa peel cleaned and then cut
into thin strips to a thickness of 1-2 mm. The skin of the
chopped cocoa peel is dried in the open air for three days.
After the peel are dry, mash them in a blender until they
become a fine powder.15 Then 40 grams of cocoa peel
powder is macerated using a solvent by soaking 400 ml
of 70% ethanol and stirring several times, leaving it for
24 hours in an erlenmeyer. The immersion was carried out
at room temperature in the shacker at a speed of 120 rpm
continuously for 24 hours. After 24 hours, the solution
was filtered using filter paper Whatman no. 41, so that the
maserate is obtained. The solvent (ethanol) in the macerate
was evaporated until it was free from the ethanol solvent
using a Rotary Vacuum Evaporator until a pure extract
was obtained. 2 ml of concentrated extract is taken and
then diluted with distilled water to reach a concentration
of 6%.

Lactobacillus acidophilus to be used were taken from
stocks Lactobacillus acidophilus using sterile osse and
planted on Brain Heart Infusion Broth (BHIB) media.
Then, it was incubated for 24 hours at 37°C. The culture
was matched with thestandard Mc.Farland, then thinned
until it reached thestandard of Mc.Farland 0.5 or equivalent
to 1.5 x 108 CFU / ml to obtain a certain concentration of
bacteria.'®

Prepare 16 petridishes containing nutrients so that each
plate is divided into 2 treatment parts. Takebacteria cultures
Lactobacillus acidophilus from BHIB which have been
equalized.cultures were Lactobacillus acidophilus grown
on media nutrient using a cotton swab using themethod
swab. Spread evenly on the surface in order. Drop 10 pn16%
cocoa peel and 5% NaOCI on a paper disk or disc paper.
Place the paper disk that has been dripped with 6% cocoa
peel skin extract and 5% NaOCI on each agar surface.
Incubation for 24 hours in an incubator with a temperature
of 37°C. Observing the inhibition zone, the inhibition zone
resulted from each treatment has different diameters and
irregular shapes. Observations were made by measuring the
longest diameter formed and the shortest diameter by using
a calipers in millimeters (mm) and then added together then
divided by 2 to obtain the average.

RESULTS

At the beginning of the study, the preparation of extracts and
phytochemical tests was carried out on the extract of cocoa

Table 1. Phytochemical test results of cocoa peel extract
Contents Percentage (%)
Flavonoid 3.05
Alkaloids 5.02
Tannins 4.15
Saponin 4.08
Terpenoids 2.11
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Figure 1. The results of differences in the inhibition zone in
the extract of 6% cacao peel extract and 5% NaOCl
against Lactobacillus acidophilus.

peel at Balai Penelitian dan Konsultasi Industri (BPKI)
Surabaya. Table 1 shown the test results of phytochemical
cocoa fruit peel extract.

This study was conducted to analyze the differences in
antibacterial activity between the cocoa peel extract with
a concentration of 6% compared to 5% NaOCI against
Lactobacillus acidophilus by diffusion method. In this
study, there were 2 treatment groups, namely the cocoa
peel extract concentration group 6% which is the minimum
kill concentration of non-toxic cocoa peel extract and the
5% NaOCl group. There were sixteen replications of the
6% cocoa peel extract and 5% NaOCI. From the research
conducted, the results are as shown below.

DISCUSSION

The antibacterial used in this study were extracts of cocoa
peel with an effective concentration that was not toxic to
the bacteria Lactobacillus acidophilus, namely 6% and
NaOCl 5%. To determine the content contained in the
extract of the cocoa peel, a phytochemical test was carried
out. Phytochemical test was conducted at BPKI Ketintang
Surabaya. The results obtained from the phytochemical test
were the content of saponins (4.08%), flavonoids (3.05%),
tannins (4.15%), terpenoids (2.11%), alkaloids (5.02%).
These results prove the theory that the cocoa peel extract
has antibacterial properties.

The results obtained from the antibacterial test mean and
standard deviation of inhibition zone diameter (table 5.1)
antibacterial extract of 6% cocoa peel has a diameter of
11.8375 mm and NaOCl 5% has a diameter of 26.0344 mm.
From the test results, it was found that the mean diameter of
the inhibition zone formed in the cacao peel extract group
was 6% lower than in the 5% NaOCI group.

The difference in antibacterial power may be due to
differences in how antibacterials work in each material.
NaOCI works by neutralizing amino acids into water and
salt. The hydroxyl ions released in this process will act on
membrane proteins so that the membrane proteins undergo
denaturation.!” While the cocoa shell extract works through
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Figure 2. Bar graph of mean inhibition zone diameter (mm)
antibacterial value of 6% cocoa peel extract and 5%
NaOCl against bacteria Lactobacillus acidophilus.

5 chemical compounds contained therein. Of the 5 chemical
compounds, the most important role as antibacterial is the
3.05% flavonoid compound. In the cocoa shell extract,
flavonoids contain active ingredients in the form of catechins
and anthocyanins which play a role in the antibacterial and
antioxidant processes by denaturing bacterial proteins and
digesting genetic material in bacteria.'® Saponins of 4.08%
will diffuse through the outer membrane and vulnerable cell
walls and then bind to the cytoplasmic membrane so that
it disrupts and reduces the stability of the cell membrane.
This causes the cytoplasm to leak out of the cell resulting
in cell death.” There are also 4.15% tannins which act as
antibacterial compounds because they can bind to proteins
that form bacterial cell walls so that the formation of cell
walls becomes less than perfect.?’ Addition, In tannin is able
to inactivate the bacterial adhesin that transport proteins
and the formation of a layer of cell wall is disrupted. If the
cell wall is formed imperfectly it will cause bacterial cell
lysis due to high osmotic pressure.?! Alkaloid compounds
5.02% have antibacterial properties because they contain
quaternary aromatic groups capable of interacting with
DNA, besides that alkaloids are also able to disrupt the
integrity of the peptidoglycan constituent components in
bacterial cells which will cause the cell wall layer not to
form completely and cause cell death.”? Meanwhile, 2.11%
terpenoids are lipophilic so they easily enter into bacterial
cells. This can lead to disruption of cell membrane integrity,
leakage of cellular content and denaturation of cytoplasmic
proteins which lead to cell death.”

The diameter of the inhibition zone at 5% NaOCI shows
a higher number compared to 6% cacao bark extract because
5% NaOCl contains chlorine which is a strong oxidant
which has antibacterial properties with the ability to inhibit
bacterial enzymes and disrupt cell metabolism. Chlorine
(a strong oxidant) antimicrobial action which inhibits
bacterial enzymes leading to oxidation irreversible exhibits
of the SH group (sulfidrile group) of the essential bacterial
enzyme.* In addition, 5% NaOCI has a pH of 11 which is
classified as very alkaline so that it can cause denaturation
in bacterial cells. High pH sodium hypochlorite will disrupt
the integrity of the cytoplasmic membrane by means of
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irreversible enzymatic inhibition, biosynthetic changes in
cell metabolism and degradation of phospholipids.!” Sodium
hypochlorite contains 2 substances with high oxidizing and
disinfection effects, namely hypochlorous acid (HOCI) and
hypochlorite ion (OCl-). The oxygen atom present in the
HOCL substance is a very strong oxidant that is effective
in killing bacteria and even viruses."”

In this study, 6% cocoa bark extract was used in order
to find an effective antibacterial power that was not toxic.
The choice of this concentration affects the content of
chemical compounds, especially the flavonoid content
of the cocoa shell extract. This statement is in line with
research conducted by Rusliana in 1998 which stated that
the concentration of cocoa husk extract affects the content
of flavonoids, which are active phenolic compounds.” In
addition, a study conducted by Manik et al. In 2014 stated
that the total flavonoid content affected the amount of
antibacterial activity. As much as 93% of the antibacterial
activity was influenced by the flavonoid content, which
showed that the greater the flavonoid content the greater
the antibacterial activity.”® Although the 6% cacao peel
extract had lower antibacterial power than 5% NaOCI,
based on the inhibition zone diameter category (table 2.1),
the inhibition zone diameter produced by 6% (11.8375
mm) cocoa peel extract was still categorized as strong
antibacterial inhibitory power.

CONCLUSION

In this study, it can be concluded that there is a difference
in antibacterial power between 6% cocoa peel extract
compared to 5% NaOC] against Lactobacillus acidophilus
bacteria.
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