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Abstract.

Skin infections caused by Staphylococcus epidermidis are a growing global
health concern, exacerbated by increasing antibiotic resistance. This study
aimed to evaluate the antibacterial activity of cinnamon (Cinnamomum
burmannii Blume) ethanol extract as a natural alternative. A true
experimental design with a post-test only control group was used. The
population consisted of Staphylococcus epidermidis bacteria, and a total of 25
samples were assigned to five groups, including three extract concentrations
(25%, 50%, and 75%), a clindamycin positive control, and a DMSO negative
control. Antibacterial activity was tested using the disk diffusion method, and
data were analyzed with Kruskal-Wallis and Mann-Whitney tests. The results
showed that cinnamon extract effectively inhibited bacterial growth, with the
75% concentration producing the largest average inhibition zone (13.76 mm).
While the extract's efficacy was lower than that of clindamycin (16.66 mm), its
potential as a natural antibacterial agent is significant. The findings suggest
that cinnamon extract can be developed into a topical treatment for skin
infections.
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I INTRODUCTION

Skin infections caused by pathogenic microorganisms like bacteria, viruses, fungi, and parasites are
a significant global health issue [1], [2]. The World Health Organization (WHO) reports that skin infections
account for an estimated 300 million cases annually worldwide [3]. One of the bacteria frequently
responsible for these infections is Staphylococcus epidermidis. Although it is typically part of the normal
skin flora, it can become invasive and cause diseases such as acne, bullous impetigo, and furunculosis when
skin conditions change [4], [5]. The prevalence of acne, for example, is particularly high among Indonesian
adolescents, affecting 80-85% of this population [6].This issue is compounded by the growing problem of
bacterial resistance to antibiotics, which makes treating infections more difficult [7]. Inappropriate use of
antibiotics, such as taking them without a doctor's prescription or at inadequate doses, is a primary driver of
this resistance [8], [9]. This phenomenon has prompted researchers to seek alternative treatments, especially
from natural sources, which have the potential to act as antibacterial agents with a lower risk of resistance.
Therefore, research into antibacterial agents from natural sources has become increasingly important and
relevant in addressing current health challenges [10], [11].In light of the growing challenge of antibiotic
resistance, finding alternative solutions is urgent.

Numerous studies have shown that medicinal plants, including cinnamon (Cinnamomum burmannii
Blume), have great potential as a source of antibacterial agents. Cinnamon is known to contain active
compounds like flavonoids, saponins, tannins, and alkaloids, all of which have been proven effective at
inhibiting bacterial growth [12], [13]. However, while many studies have tested the effectiveness of
cinnamon extract against various pathogenic bacteria, specific data on its activity against Staphylococcus
epidermidis, particularly at varying concentrations, remains limited.Previous research has confirmed that the
content of active compounds in cinnamon extract varies with concentration, directly impacting its
antibacterial effectiveness [14], [15].Nevertheless, more in-depth studies are needed to systematically
compare the effectiveness of different concentrations of cinnamon ethanol extract against Staphylococcus
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epidermidis using a standard method like disk diffusion. This comparison is crucial for identifying the
optimal concentration that provides maximum inhibitory power.This research addresses this gap by
specifically exploring the antibacterial effectiveness of cinnamon ethanol extract (Cinnamomum burmannii
Blume) at three different concentrations—25%, 50%, and 75%—and comparing them with a positive control
(clindamycin) and a negative control (DMSO).

This comparison will provide stronger empirical evidence regarding the potential of cinnamon
extract as an antibacterial agent. Furthermore, by using a systematic research method and robust statistical
analysis, this study is expected to provide more reliable and valid data on the effectiveness of cinnamon
extract, which has not been widely documented in prior research [16], [17].The primary objective of this
study is to evaluate the antibacterial effectiveness of cinnamon (Cinnamomum burmannii Blume) ethanol
extract against Staphylococcus epidermidis using the disk diffusion method. The urgency of this research lies
in the pressing need for alternative antibacterial agents that are effective, safe, and can reduce dependence on
synthetic antibiotics, especially in tackling resistance issues. The novelty of this study lies in its systematic
testing of three different concentrations of cinnamon extract against Staphylococcus epidermidis, along with
a quantitative comparison of its inhibitory power against clindamycin as a standard. The results of this study
are expected to provide a scientific basis for the development of topical formulations from cinnamon extract,
which could potentially serve as an alternative treatment for skin infections caused by Staphylococcus
epidermidis.

1. METHODS

This research, designed as a true experimental study with a post-test only control group design,
aimed to evaluate the antibacterial effectiveness of cinnamon extract against Staphylococcus epidermidis
[18]-[20]. This approach is ideal for investigating cause-and-effect relationships and directly comparing
outcomes between different treatment groups, ensuring the validity of the findings [21]. The study was
conducted at the Microbiology Laboratory of the Faculty of Pharmacy, Universitas Sumatera Utara,
beginning in May 2025.The research instruments included a variety of laboratory equipment for both the
extraction and in vitro testing phases. For extraction, a maceration apparatus, vacuum rotary evaporator,
blender, and filtering tools were used. For the antibacterial testing, essential equipment included a Laminar
Air Flow (LAF) cabinet, calipers for measuring inhibition zones, an autoclave for sterilization, and an
incubator to maintain bacterial growth conditions. The key materials were ethanol cinnamon bark extract at
concentrations of 25%, 50%, and 75%, as well as nutrient agar (NA), clindamycin as a positive control,
dimethyl sulfoxide (DMSO) as a negative control, and a pure culture of Staphylococcus epidermidis.A total
of 25 samples were assigned to five treatment groups using Federer's formula to ensure a statistically
representative sample size. Each group consisted of five samples. The groups were: a negative control with
DMSO, a positive control with clindamycin, and three experimental groups with cinnamon extract at 25%,
50%, and 75% concentrations. This structured sampling method is crucial for ensuring the reliability and
generalizability of the results [22], [23].

The research procedure involved several systematic steps. First, the cinnamon bark was prepared by
sorting, washing, drying, and grinding it into a fine powder. The powder was then macerated in 96% ethanol
for three days to obtain the crude extract, which was concentrated using a rotary evaporator to yield a thick,
dry extract. Nutrient agar media was prepared and sterilized, and the bacterial culture of Staphylococcus
epidermidis was rejuvenated and suspended to a standard McFarland turbidity [24], [25]. The antibacterial
effectiveness test was then performed using the disk diffusion method. Sterile paper discs soaked in the
respective solutions (extracts, clindamycin, or DMSO) were placed on the inoculated agar media. The plates
were incubated at 37°C for 24 hours. The diameter of the clear inhibition zones around each disc was then
measured using calipers, and the results were classified based on the criteria of David and Stout (1971) [26],
[27].Finally, the collected data were analyzed using Statistical Product and Service Solutions (SPSS). Data
analysis involved both parametric and non-parametric tests. Initially, a Shapiro-Wilk normality test and
Levene's test were performed. If the data were normally distributed (p-value > 0.05), a One-Way ANOVA
was used. However, if the data were not normally distributed, a non-parametric Kruskal-Wallis test was
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conducted, followed by a post-hoc Mann-Whitney test to determine significant differences between each
concentration group [28], [29]. This robust statistical approach ensures that the conclusions drawn from the
study are scientifically sound and validated.

1. RESULT AND DISCUSSION
Results

Fig 2. Effects of Clindamycin Positive Control and DMSO Negative Control

Table 1. Measurement Data for Clear Zone Diameter

Extract Clear Zone Diameter (mm)
Concentration P1 P2 P3 P4 P5 Average KH
K- 0 0 0 0 0 0 Kuat
K+ 17 17,6 15,4 17,5 15,8 16,66 Kuat
25% 10,8 11,95 10,95 9,8 10,1 10,72 Kuat
50% 11,8 13,1 13,2 12,7 12,7 12,7 Kuat
75% 13 14,2 14,6 13,3 13,7 13,76 Kuat

The results of the antibacterial test, as presented in Table 1, demonstrate that all tested extract
concentrations—Ilow, medium, and high—were able to produce an inhibition zone. The group with the
highest concentration (75%) yielded the largest average inhibition zone at 13.76 mm. This was followed by
the 50% concentration with an average diameter of 12.7 mm and the 25% concentration with an average of
10.72 mm. Based on the David and Stout (1971) criteria, all three extract concentrations showed a strong
inhibitory effect, with inhibition zones ranging from 10 to 20 mm [26], [27]. For comparison, the positive
control, clindamycin, produced an average inhibition zone of 16.66 mm, which was greater than all
cinnamon extract treatments. The negative control, DMSO, showed no inhibition zone, with an average
diameter of 0.00 mm, confirming that the solvent itself had no antibacterial effect.
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Discussion

The antibacterial test results confirm that cinnamon extract effectively inhibits the growth of
Staphylococcus epidermidis. The strong inhibitory effect observed in the positive control (clindamycin) and
the absence of any zone in the negative control (DMSOQ) validate the experimental setup, confirming that the
observed antibacterial activity is indeed attributable to the cinnamon extract itself. The findings also indicate
a clear dose-dependent effect, where a higher concentration of the extract results in a greater inhibitory
power. This is consistent with previous research by Qomar et al. [14], which concluded that a higher
concentration of extract contains a greater amount of active antimicrobial compounds, leading to enhanced
effectiveness.

The antibacterial mechanism of cinnamon is attributed to its secondary metabolite content, including
flavonoids, saponins, and alkaloids, which have been shown to inhibit the growth of various bacteria [12],
[30]. As described by Intan et al. [12], these compounds work by disrupting bacterial cell membranes,
inhibiting protein synthesis, and interfering with nutrient absorption, which ultimately leads to cell death
[31]. For instance, flavonoids are known to disrupt the bacterial cell wall and membrane, thereby increasing
permeability and causing the leakage of intracellular components [32]. Although the inhibitory power of the
cinnamon extract was lower than that of the standard antibiotic clindamycin, its proven effectiveness and
strong inhibitory category demonstrate its significant potential as a natural and relevant alternative for the
development of new antibacterial agents.

Iv. CONCLUSION

This study successfully demonstrated the antibacterial activity of cinnamon (Cinnamomum
burmannii Blume) ethanol extract against Staphylococcus epidermidis. The primary finding is that the
extract's effectiveness is concentration-dependent, with the 75% concentration exhibiting the strongest
inhibitory effect. While the extract showed a robust ability to inhibit bacterial growth, its efficacy was still
lower than that of the standard antibiotic, clindamycin. This result highlights the extract's potential as a
natural antibacterial agent but also underscores the need for further research to enhance its potency.
Therefore, for future studies, we recommend evaluating a wider range of concentrations to determine the
minimum inhibitory concentration (MIC), conducting a detailed phytochemical analysis to identify and
guantify the specific active compounds responsible for the antibacterial effect, and exploring its activity
against other pathogenic bacteria to understand its full antimicrobial spectrum. The findings from this
research provide a strong foundation for considering the development of topical formulations using
cinnamon extract as a natural alternative for treating skin infections caused by Staphylococcus epidermidis.
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