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ABSTRACT

Background: Aggressive periodontitis is a disease that is mostly suffered by young patients with minimal
local factors. The prevalence of this disease is approximately 8% in Indonesia, where Aggregatibacter
actinomycetemcomitans bacteria are presented as dominant bacteria in this disease. Aggregatibacter
actinomycetemcomitans is a gram-negative bacterium that is sensitive to flavonoids. Ramania leaves are
natural substances which contain flavonoids. Flavonoids in ramania leaves can be applied as an
antibacterial substance. Objectives: The objectives of this research are to determine and analyze the
minimum inhibitory concentration and the minimum bactericidal concentration of flavonoids extract from
ramania leaves at the concentration of 0.1%, 0.3%, and 0.5%, and analyze the antibacterial effectiveness
on Aggregatibacter actinomycetemcomitans. Methods: True experimental design with pre and post-test
with control group design was applied in this study. Antibacterial test using broth and agar dilution
method was performed in a total of 5 treatment groups with 6 repetitions. Results: All exract at 0.1%,
0.3% and 0.5% concentration demonstrated the ability to inhibit bacterial growth, and the minimum
bactericidal concentration was found at 0.5% concentration. Result test for One way ANNOVA on
minimum inhibitory concentration and Kruskal wallis test on minimum bactericidal concentration
exhibited significant value of less than 0.05 presenting significant differences in some groups.
Conclusion: Minimum inhibitory concentration of ramania leaves flavonoid extract is effective on
Aggregatibacter actinomycetemcomitans at the concentration of 0.1% and minimum bactericidal
concentration of ramania leaves flavonoid extract is more effective at the concentration of 0.5%.
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INTRODUCTION

Indonesia has natural resources such as
herbal plants which are often used as therapy in
medicine. Treatment using plants is gradually
favored by the people because there is changing in
habits that use natural ingredients as treatments. '

Ramania is a native plant of Indonesia that
is spread across Sumatra, Java, Borneo, and
Maluku.? Ramania leaves are often consumed as
vegetables by the public.® Ramania leaves have
many health benefits because they contain several
compounds such as triterpenoids, steroids,
phenols, tannins, and flavonoids.*

Flavonoids are the most common phenolic
group found in nature. Flavonoids have potential
as anticancer, antibiotic, and antibacterial.>® The
mechanism of flavonoids functioning as an
antibacterial in general is to damage the cell wall,
inhibit macromolecular synthesis, inhibit the
synthesis of nucleic acids, and damage the
permeability of bacterial cell membranes.”%?

Aggregatibacter actinomycetemcomitans is
a facultative gram-negative anaerobic bacterium,
in the form of coccobacilli and is an opportunistic
pathogen.Aggregatibacter actinomycetemcomitans
is the dominant bacterium found in patients who
have aggressive periodontitis with a prevalence of
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40.9% and in patients who have localized
aggressive periodontitis with a prevalence of
81.8% when compared with chronic periodontitis
which amounted to 28.2%. Therapy given to
patients with aggressive periodontitis tends to
improve and maintain oral hygiene. This also
includes the debridement of root surface, and the
use of antibiotics. Inappropriate use of antibiotics
can cause bacterial resistance, so it is necessary to
develop other alternatives as antibacterial.!®!!
Based on the description that has been
proposed, researchers are interested to analyze the

antibacterial effectiveness of ramania leaves
(Bouea macrophylla Griffith) flavonoid extracton
the growth of Aggregatibacter

actinomycetemcomitans using the dilution methods
in vitro.

MATERIALS AND METHODS

The study began with an ethical clearance
approved by the Health Research Ethic
Commission of the Faculty of Dentistry, Lambung
Mangkurat ~ University  No.  003/KEPKG-
FKGULM/EC/1/2020. The research design used
was a true experimental design with a pretest-
posttest with a control group design consisting five
groups with six repetitions. Five groups consisted
of groups of 0.1%, 0.3%, 0.5% concentration,
0.2% chlorhexidine gluconate as the positive
control, and aquadest as the negative control.

The tools used were blenders, Erlenmeyer
flasks, separating funnels, filter paper, digital
scales, test tubes, measuring cups, autoclaves,
vacuum rotary evaporators, waterbath, Petri dishes,
rounded ose, spirtus lamps, sterile cotton,
analytical balance, spectrophotometers, vortex
mixer, micropipette, hot plate, colony counter,
sterile tip, beaker glass, dropper, and laminatory
flow. The ingredients used were 1500 g ramania
leaves, aquadest, n-hexane, and ethyl acetate,
Aggregatibacter actinomycetemcomitans, Nutrient
agar (NA) media, Brain Heart Infusion Broth
(BHIB) media and a 0.5 McFarland standard.

The research was conducted at Biomedical
Laboratory Faculty of Dentistry, Lambung
Mangkurat University Banjarmasin, Jamu Pucuk
Sirih  Factory Banjarmasin, and the FMIPA
Laboratory of Lambung Mangkurat University,
Banjarbaru on January to March 2020.

Determination Test

Ramania leaves were obtained from
Martapura. The selected leaves were dark green in
colour and the fourth or the fifth leaves located
from the tips. Before going through the extraction
stage, a determination test was first to ensure that
the leaves are ramania (Bouea macrophylla

Griffith) leaves in the Laboratorium FMIPA
Lambung Mangkurat University.'2

Extraction Ramania Leaves

The extraction process of ramania leaves
(Bouea macrophylla Griffith) carried out at Jamu
Pucuk Sirih Factory Banjarmasin by initially
cleaning the ramania leaves from dirt and washing
them with running water until clean, then the
leaves were cut using a knife and then dried using
an oven at 50°C for 4 hours and continued by
smoothing the leaves using a blender

The extract was made using maceration
method by immersing simplicia with 95% ethanol
then dissolving it in an Erlenmeyer tube at a ratio
of 1:10 weight/volume or 1 cm above the
simplicia. This mixture was stirred until
homogenous and then closed and kept for 72
hours. The filtrate was stirred every 24 hours using
a magnetic stirrer with a speed of 50 rotations per
minute (rpm) for 15 minutes. After 72 hours, the
mixture was filtered and concentrated with a
vacuum rotary evaporator using a 50°C
temperature and dried using a Waterbath to obtain
a thick extract. The thick extract obtained a total of
74 grams weigh.!3

The thick extract was poured into a
separating funnel and dissolved with distilled
water then n-hexane solution was added until it
was homogeneous and until two layers were
formed. The two layers were then separated
leaving the bottom layer that consists of the extract
and n-hexane. Ethyl acetate was added and stirred
until homogeneous and kept still until two layers
were formed. The two layers were separated and
the ethyl acetate layer containing flavonoids
compound was collected. The collected layer was
further evaporated until the solvent was completely
eliminated to obtain 8 grams of flavonoids extract.

Antibacterial Test

The antibacterial test was carried out at the
Biomedical Laboratory FKG ULM. One milliliter
of bacterial suspension, that had been standardized
with 0.5 McFarland solution, was inserted into
each test tube containing 1 ml of the extract with 3
different  concentrations  that  were  the
concentration of 0.1%, 0.3%, and 0.5%. The test
tube was measured to determine the effect of
ramania leaves (Bouea macrophylla Griffith)
flavonoids on the growth of Aggregatibacter
actinomycetemcomitans by  observing  the
minimum inhibitory concentrations (MIC) and
minimum bactericidal concentrations (MBC) using
a spectrophotometer at 450 nm wavelength and
colony counter.

The MIC was determined by differentiating
the absorbance value after incubation that was
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characterized with the reduction. The lowest
concentration which inhibits bacterial growth is
demonstrated by a negative value, indicating that
the concentration of bacteria decreases. Further
tests were carried out to determine the MBC by
taking 0.2 ml of the concentration that had shown
an antibacterial activity added to a petri dish
containing sterile NA media, then incubated for 24
hours at 37°C in an anaerobic incubator. The
counting of bacterial colony number was using a
colony counter which screen identifies spots for
the presence of bacteria. Markers can be used for
calculating bacteria by touching the surface of the
petri dish on colony counter that will present the
number of bacterial colony.

If the result for the counting of bacterial
colony is 0 (no bacteria or no spots presented on
the colony counter screen) then the MBC is
obtained.

RESULTS
Research on the effectiveness of ramania

leaves flavonoid extract (Bouea macrophylla
Griffith) against Aggregatibacter
actinomycetemcomitans  bacteria  that cause

aggressive periodontitis with dilution methods in
vitro had been carried out. This research was
conducted for 24 hours using the dilution method
to determine the MIC and the MBC of the extract
toward Aggregatibacter actinomycetemcomitans.
MIC is obtained from the average difference
before and after 24 hours incubation using a
spectrophotometer. MBC is  obtained by
calculating the average bacterial growth on agar
using a colony counter.

Table 1 Average MIC value of 0.1%, 0.3%,

0.5% Ramania Leaves Flavonoid
Extract, Positive Control and Negative
Control toward Aggregatibacter
actinomycetemcomitans

Groups Repetition Mean Standard

deviation

0.1% 6 -0.92888  0.124274

0.3% 6 -0.62667  0.054588

0.5% 6 -0.62167  0.031608

Positive 6 0.8315 0.20187

control

Negative 6 0.45305 0.211579

control

In the table above, there are negative and
positive mean values. A negative value indicates
that the 0.1%, 0.3%, and 0.5% ramania leaves
flavonoid extract can inhibit the growth of
Aggregatibacter actinomycetemcomitans. Positive

values indicate no inhibitory activity was found in
the positive control group (0.2% chlorhexidine
gluconate) and negative control (aquadest) on the
growth of Aggregatibacter
actinomycetemcomitans.

Statistical analysis of MIC data began with
the Shapiro wilk normality test, resulted in all
groups having a sig value less than 0.05 which
means that the data were normally distributed.
Data were subsequently proceeded to determine
the homogeneity with the Levene's fest and
resulted in a significance value of 0.059 (p>0.05),
which means that the data had a homogeneous
variant. These results enabled the data to be
processed with One way ANNOVA test that
revealed a significance of 0.000 (p<0.005). Such
result could be interpreted as the presence of
significant differences in some groups, therefore
Post hoc Bonferroni test was conducted to find out
which groups contribute to the differences.

Table 2 Results for Post hoc Bonferroni Test of
0.1%, 0.3%, 0.5% Ramania Leaves
Flavonoid Extract, Positive Control,
and Negative Control toward
Aggregatibacter actinomycetemcomitans

Positive Negative

Groups 0.1% 03%  0.5%

control control

0.1% 0.001 0.001 0.000 0.000
0.3% 0.001 1.000 0.000 0.000
0.5% 0.001 1.000 0.000  0.000
Positive 0.000 0.000 0.000 0.000
control

Negative  0.000 0.000 0.000 0.000

control

From the table above, it can be seen that
the 0.3% group and the 0.5% group show no
significant difference(1.000> 0.05), meanwhile,
the other groups have a significant difference
(<0.05) that are between the 0.1% group and 0,3%
(0.001), 0.1% group and 0.5% (0.001), 0.1% group
and positive control (0.000), 0.1% group and
negative control (0.000), 0.3% group and positive
control (0.000), 0.3% group and negative control
(0.000), 0.5% group and positive control (0.000),
0.5% group and negative control (0.000), as well
as between positive control group and negative
control ( 0.000). Table above also presents that the
0.3% group and the 0.5% group show no
significant difference (1.000> 0.05), while the
other groups have a significant difference (<0.05)
between the 0.1% group and 0.3% (0.001), 0.1%
group and 0.5% (0.001), 0.1% group and positive
control (0.000), 0.1% group and negative control
(0.000), 0.3% group and positive control (0.000),
0.3% group and negative control (0.000), 0.5%
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group and positive control (0.000), 0.5% group
and negative control (0.000), and between positive
control group and negative control (0.000).

Figure 1 The results for the measurements of
Aggregatibacter actinomycetemcomitans
colonies number in agar dilution

Table 3 Average Values of MBC 0.1%, 0.3%,

0.5% Ramania Leaves Flavonoid
Extract, Positive Control, and Negative
Control toward Aggregatibacter
actinomycetemcomitans

Groups Repetition Mean Standard

deviation

0.1% 6 1076.17  832.633

0.3% 6 63.83 39.362

0.5% 6 0 0

Positive 6 0 0

control

Negative

control 6 271533 715.749

In the table above the concentration of
0.5% and positive control have a mean value of 0
which indicates an ability to be bactericidal
towards Aggregatibacter actinomycetemcomitans.
In the group of 0.1%, 0.3%, and negative controls
there is a mean value of more than zero which
indicates that the concentration has not been able
to be bactericidal.

The data obtained were carried out to
statistical ~analysis using the Shapiro wilk

normality test. There were groups that were
resulted with a mean of 0 that are the 0.5% group
and a positive control so that the data analysis was
performed using a non-parametric test of Kruskal
wallis. The significance value obtained from the
Kruskal wallis test was 0 <0.05, which means that
there were significant differences in some groups
and to find them out, the analysis was continued
with Post hoc Mann Whitney test.

Table 4 Results for Post hoc Mann Whitney Test
of 0.1%, 0.3%, 0.5% Flavonoids
Ramania Leaves Extract, Positive
Control, and Negative Control toward
Aggregatibacter actinomycetemcomitans

Groups  0.1%  03% 0.5% ositive Negative
control  control

0.1% 0.004 0.002 0.002 0.016

0.3% 0.004 0.002  0.002 0.004

0.5% 0.002  0.002 1.000 0.002

Positive 0.002  0.002 1.000 0.002

control

Negative 0.016  0.004 0.002 0.002

control

From the table above, it can be observed
that the 0.5% group and the positive control group
show no significant difference (1.000> 0.05),
while the other groups have a significant
difference (<0.05) between the 0.1% group and
0.3% (0.004), the 0.1% group and 0.5% (0.002),
the 0.1% group and positive controls (0.002), the
0.1% group and negative controls (0.016), the
0.3% group and 0.5% (0.002), 0.3% group and
positive control (0.002), 0.3% group and negative
control (0.004), 0.5% group and negative control
(0.002), as well as the positive control group and
negative control (0.002).

DISCUSSION

Minimum inhibitory concentration was
obtained at a concentration of 0.1% that inhibited
the growth of Aggregatibacter
actinomycetemcomitans with a decrease in the
average absorbance value of 0.92888. According
to Yanuhar (2016), the determination of MIC is
based on the lowest concentration of ingredients
that can inhibit bacteria and can be seen from
turbidity.'* Dechsupa et al (2019) stated that
ramania was able to inhibit the growth of some
gram-negative bacteria such as 4. buamannii, P.
aeroginosa, V. parahemolyticus, V. cholera, E.
aerogenes, K. pneumoniae, P. mirabilis, S. boydii,
S. enteritidis, gram-positive such as S. aureus, E.
faecalis because it contains several compounds
such as flavonoids. '

In the Post hoc test of MIC data, several
groups demonstrated significant differences and
other groups revealed no significant differences.
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Groups that have no significant differences were
the groups of 0.3% and 0.5% concentration while
other groups were observed to be significantly
different. This insignificant difference may be due
to the average absorbance value of the
spectrophotometer which is not too contrasting
because, according to Armedita et al (2018), the
antibacterial power of material at high
concentrations will become less stable that
consequently produce inconsiderable difference in
absorbance values. !¢

Positive control in this study used 0.2%
chlorhexidine gluconate. The measurement of
inhibitory levels reveals that there is a positive
absorbance value while there is no growth of
Aggregatibacter actinomycetemcomitans in the
measurement of bacteria colony. Based on
Limeback et al (2012), this may be due to the
antibacterial mechanism of 0.2% chlorhexidine
gluconate which can release calcium ions in
glycoprotein bonds in bacterial cell walls into
liquid media. Another cause for the increased in
turbidity might be due to changes in pH of the
BHIB solution from the 0.2% chlorhexidine
gluconate reaction to bacteria so that bacteria are
unable to metabolize sugar and then acid will not
be formed. Calcification can occur because the pH
of the solution is neutral, causing a change in
turbidity with an increase in absorbance.!”!® The
instrument used in the determination of absorbance
value is a spectrophotometer which, according to
Rambet et al (2017), measures the level of
turbidity based on light absorbance and
demonstrates a disadvantage that assembles its
inability to distinguish particles in liquid media.'®

The minimum bactericidal concentration
was obtained at a concentration of 0.5%.
Determination of the minimum bactericidal
concentration was according to the lowest level of
antibacterial that demonstrates the ability to be
bactericidal. The higher the concentration of
antibiotic substances, the faster the bactericidal
property can be obtained.>?® This might be due to
the presence of flavonoids compounds that can be
bactericidal.

Flavonoids exhibited bactericidal potency
by inhibiting the nucleic acid synthesis in rings A
and ring B in the intercalation process of hydrogen
bonds. This results in the buildup of nucleic bases,
that instigates the inhibition of bacterial DNA and
RNA formation. Flavonoids can also cause
damage to the permeability of microsomal and
lysosomal bacterial cell membranes. The inhibition
of cell membranes function is established by the
formation of complex compounds with
extracellular and dissolved proteins that damage
bacterial cell membranes.?!

Aggregatibacter  actinomycetemcomitans
are gram-negative bacteria which, based on
Nugraha et al (2017), possess a cell wall that
consists of one or more than 20 thin peptidoglycan
layers and a membrane as an outer layer of the
peptidoglycan. Gram-negative bacterial cell walls
are more susceptible to physical shocks, such as
antibiotics or antibacterial agents (i.e. flavonoids)
because they only contain one peptidoglycan layer
and no content of teichoic acid. Flavonoids can
penetrate the peptidoglycan walls of gram-negative
bacteria because they are both polar, and it is
different from steroids and triterpenoids which are
non-polar compounds.???* Based on the results of
this research, it can be concluded that the
minimum inhibitory concentration of flavonoids
ramania leaves extract that is effective toward
Aggregatibacter actinomycetemcomitans is at the
concentration of 0.1% and the minimum
bactericidal concentration that is effective against
Aggregatibacter actinomycetemcomitans is at a
concentration of 0.5%.
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