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extract (Hibiscus sabdariffa L) and green tea leaf (Camellia sinensis) with
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which will then be determined the Minimum Inhibitory Content (MIC).
Statistical data analysis used One Way ANOVA and Post Hoc Bonferroni
tests, and descriptive analysis used the Greenwood classification (1995).
Results: MIC combination of roselle and green tea extract against MRSA
bacteria’s growth was 12.5%. One Way ANOVA test showed significant
differences (p=0.000) in the inhibition zone of the combination of roselle and
green tea extract against MRSA bacteria growth. Post-Hoc Bonferroni test
showed no significant difference (p=1,000) between roselle and green tea
extract at a concentration of 12,5% and vancomycin 30pg, and there were
significant differences (p=0,000) at a concentration of 100%, 50%, and 25%
against MRSA bacteria growth and vancomycin 30pg. Conclusion: The
combination of roselle and green tea extract has a stronger sensitivity than
vancomycin antibiotics to MRSA bacteria’s in vitro
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1. INTRODUCTION
Methicillin-Resistant Staphylococcus aureus or MRSA is a strain of Staphylococcus aureus bacteria that
is resistant to methicillin antibiotics. This bacterial strain also has cross-resistance to all beta-lactam antibiotics
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such as penicillin, ampicillin, and amoxicillin [1]. These bacteria can cause various infectious diseases, such
as skin and soft tissue infections, sepsis, endocarditis, Etc [2].

The incidence of antimicrobial resistance also causes delays ineffective treatment for infectious diseases.
Patients often experience failure in the right treatment and generate a high risk of complications and death [3].
The prevalence of MRSA infections has increased in sub-Saharan Africa, Australia, Latin America (90%), and
India (47%) [4]. MRSA prevalence in clinical isolates Dr. Saiful Anwar, Malang City, there was a reasonably
high increase. There was a change in the pattern of sensitivity to several antibiotics, namely 37% in 2014 using
a pus specimen trial [5].

One of the drugs of choice to treat MRSA infections is the antibiotic vancomycin. However, the
vancomycin antibiotic's excessive and inappropriate use makes this antibiotic-resistant to Staphylococcus
aureus bacteria [6]. These antibiotics can cause side effects such as nephrotoxicity and ototoxicity, so it is
necessary to adjust the dosage based on inflammation level [2].

Roselle flowers and green tea leaves contain high flavonoids and have potential ingredients as
antibacterial, but research using a combination of these two natural ingredients is still very rare. Based on this
background, researchers are interested in researching the antimicrobial effect of various roselle flower extract
(Hibiscus sabdariffa L) and green tea (Camellia sinensis) with an antibiotic often used in cases of MRSA,
namely vancomycin antibiotics using MRSA bacteria.

2. METHOD

This research is an experimental study using a combination of roselle flower extract (Hibiscus Sabdariffa
L) and Green Tea (Camellia Sinensis) with vancomycin antibiotics against the growth of Methicillin-Resistant
Staphylococcus aureus (MRSA) bacteria in vitro, with true experimental method: post-test-only control design
using Kirby Bauer disc diffusion and used six treatments in this study with a concentration of 12.5%, 25%,
50%, and 100%, positive control (vancomycin 30ug), and negative control (DMSO 10%). This research was
conducted in September 2020, starting with combining roselle flowers and green tea and research activities in
the Laboraturium Biomedicine Faculty of Medicine, University of Muhammadiyah Malang.

The tools used were Petri dishes, disc paper, sterile ose, sterile cotton stick, incubator, autoclave, calipers,
laminar airflow, tweezers, beaker glass, stirring rod, refrigerator, oven, micropipette, blue tip, test tube, stirrer,
rack coloring, Erlenmeyer, bunsen, Eppendorf, analytical balance, rotary evaporator, standard 0.5 mc Farland
BaCl2 + H2SO4 0.1m. The materials used were ethanol extract of a combination of roselle flowers and green
tea, MRSA bacteria, Mueller Hinton Agar (MHA), 30g vancomycin antibiotic discs, blank disks (blank paper
discs), sterile distilled water, 10% Dimethyl Sulfoxide (DMSO), and emersion oil.

The research began with the preparation of each extract, namely roselle flowers and green tea. 500gr of
dried simplicia in roselle flowers soaked using 96% ethanol as much as 1L in a closed vessel for 24 hours.
After that, the soaking results are filtered, and the filtrate obtained is concentrated using a rotary evaporator to
1/3 part, then weighed on an analytical balance. Green tea did the same process, where each extract was diluted
with 96% ethanol to a concentration of 50%, 25%, and 12.5%.

The zone of inhibition was then observed and measured by the Kirby Bauer disc diffusion method with
four repetitions according to the Resource Equation Approach formula to see the antibacterial activity produced
from a combination of roselle flower extract and green tea on the growth of MRSA bacteria [7]. Then immersed
the blank disk for 1 minute and then streaked the bacteria on the entire surface so that MHA. Then place the
blank disk containing the agar's extract combination, which has been streaked and incubated for 24 hours. The
inhibition zone formed around the blank disk is from the antibacterial activity of the combined extract of roselle
flowers and green tea.

3. RESULTS AND DISCUSSION

This study used four kinds of extract concentrations, namely 12.5%, 50%, and 100%, with four
repetitions. The antibacterial activity of the combination of roselle flower and green tea extract against MRSA
is shown in Table 1. Table 1 shows that the diameter of the inhibition zone formed can be seen starting from a
concentration of 12.5%.

Table 1. Diameter of Inhibition Zone Effectiveness of Combination of Roselle Flower Extract and Green Tea
with Vancomycin Antibiotic Against MRSA Bacteria

Combined concentration Repetition
roselle and g(l.';e)n tea extract I (mm) 11 (mm) I (mm) IV (mm) Average (mm)
0
100% 24 24,5 24,5 23 24
50% 19,5 24 21 20,5 21,25
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25% 20 19 19,5 18,5 19,25
12,5% 16,1 16,5 16,5 17 16,53
Control + (Vankomisin 16,8 16,1 16,5 16,4 16,45
30pg)
Control — 0 0 0 0 0

(DMSO 10%)

(Primary Source, 2020)

Based on Table 1, it was found that the higher the concentration of the combination of roselle flower
extract (Hibiscus sabdariffa L) and green tea (Camellia sinensis), the greater the resulting inhibition of MRSA
bacterial growth. Based on descriptive analysis of research data using the Greenwood classification (1995) [8],
the author's study showed that the combination of roselle and green tea extracts at a concentration of 12.5%
and 25% with an inhibition zone of 16.53mm and 19.25mm had an antibacterial activity that was comparable
to vancomycin 30g, which was included in the moderate category (intermediate). At concentrations of 50%
and 100%, the inhibition zones were 21.25mm and 24mm, included in the strong criteria (sensitive).

The difference in the results obtained is known due to the use of the ethanol solvent used in the author's
study, where ethanol is a universal polar solvent that can dissolve almost all secondary metabolite compounds
that are polar and nonpolar and have better absorption ability with low toxicity values compared to organic
solvents [9]. Besides, it is known that the higher the ethanol concentration used, the higher the ability to attract
bioactive compounds in the extracted material so that more bioactive compounds are extracted [9,10]. Another
difference shown from the results of the inhibition zone of 100% concentration in the author's study with
previous research is due to differences in viscosity extract level. The author's study used high concentrations
of two natural ingredients, such as a combination of roselle flower extract and green tea. This combination will
produce a level of viscosity and high density, which affects the diffusion process of the extract into disc paper
and agar media, where this will affect the formed inhibition zone to be less than optimal [11]. The good method
is known to produce a wider inhibition zone because this method uses a tip or cork borer to perforate the agar
medium so that the extract can enter the hole up to 100pg. This method makes the extract used more and can
diffuse maximally throughout the agar layer that contains bacteria and makes the extract osmolarity occur as a
whole, homogeneous, and more potent in inhibiting growth bacteria [12,13].

The use of a combination of these two natural ingredients results in better inhibition due to the presence
of complementary elements, in which roselle flowers contain anthocyanins and, proanthocyanidins which
green tea leaves do not have, and the presence of catechins such as Epicatechin Gallate (ECG), Epigallocatechin
(EGC), and Epigallocatechin Gallate (EGCG) which are owned by green tea leaves but are not owned by roselle
flowers [14,15,16]. The unique content of the two ingredients is thought to have a synergistic effect.

The Shapiro-Wilk test shows a significance value of p> 0.05 for all data to be normally distributed. In the
homogeneity test using the Levene test, a significance value of p> 0.05 means that all data is homogeneous.
Data analysis can be continued using the One Way ANOVA test. In the One Way ANOVA test, the significant
result was p = 0.000 (p <0.05), which means a significant difference between the inhibition zone results in the
treatment group derived from the combination of roselle and green tea extract on the growth of MRSA bacteria.
This result is due to the presence of compounds possessed by roselle flowers and green tea, which provide
synergistic antibacterial effects such as the use of antibiotics, namely the content of phenols, alkaloids,
saponins, and tannins [17,18]. The phenol content is known to interfere with the permeability of the bacterial
cell membrane and the transportation process, and this results in the loss of macromolecules and cations from
the cell so that it can interfere with the growth of bacterial cells and will cause cell death [19]. The alkaloid
content is known to have antibacterial activity by inhibiting peptidoglycan constituent components in bacterial
cells. The cell wall layer is not formed entirely and causes death in bacterial cells (Suhendar & Sogandi, 2019).
The saponin content is known to have an antibacterial mechanism that causes protein and enzyme leakage from
within bacterial cells, and this is because the surface of the saponin compound is similar to the detergent content
so that it can reduce the surface tension of the cell wall, which can ultimately damage the permeability of the
bacterial cell membrane. Furthermore, saponins will diffuse through the walls and membranes of bacterial cells
to disturb the stability of the membrane and cause leakage in the cell cytoplasm, which eventually causes death
in gram-positive and negative bacteria. The content of tannins has activities that can interfere with bacterial
cell walls' permeability, resulting in inhibition of bacterial cell growth and causing bacterial cell death [20].

In the Bonferroni Post Hoc test, it was found that the concentrations of 100%, 50%, and 25% showed
significant values, namely 0.000 and 0.011 (p <0.05) compared to the vancomycin 30g group, this indicates
that there is a significant difference between the zone averages. Inhibition produced by concentrations of 100%,
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50%, and 25% against the mean vancomycin inhibition zone 30g. Meanwhile, at a concentration of 12.5%, it
shows a significance value of 1,000 (p> 0.05), which indicates that there is no significant difference to the
mean vancomycin 30g inhibition zone so that it has an inhibition zone value that is comparable to that of the
antibiotic. The growth of MRSA bacteria is influenced by various factors, such as the acidity of the culture
media (pH), incubation temperature, light radiation, and atmospheric hydrostatic pressure [21].

4. CONCLUSION

The combination of roselle flower extract (Hibiscus sabdariffa L) and green tea (Camellia sinensis) at a
concentration of 12.5% had a stronger sensitivity than the antibiotic vancomycin 30g to the growth of MRSA
bacteria. The MIC combination of roselle flower extract (Hibiscus sabdariffa L) and green tea (Camellia
sinensis) against MRSA bacteria's growth is at a concentration of 12.5%. The vancomycin antibiotic with a
level of 30g can produce an inhibition zone against the growth of MRSA bacteria of 16.45mm. The 12.5%
concentration in the combination of roselle flower extract (Hibiscus sabdariffa L) and green tea (Camellia
sinensis) has an inhibitory level comparable to vancomycin 30g.
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