International Journal of Health and Pharmaceutical

Comparison Of The Antibacterial Activity Of Palm Kernel Oil (PKO) & Virgin
Coconut Oil (VCO) Against Pseudomonas Aeruginosa Bacteria

Juwita Purnamasari®, Sri Wahyuni Gayatri B.?", Andi Sitti Fahirah Arsal®
Aryanti R. Bamahry*, Marzelina Karim®

!Fakultas Kedokteran, Universitas Muslim Indonesia
2Departemen Biokimia, Fakultas Kedokteran, Universitas Muslim Indonesia
Departemen Farmakologi, Fakultas Kedokteran, Universitas Muslim Indonesia
“Departemen llmu Fisiologi Fakultas Kedokteran Universitas Muslim Indonesia, Spesialistik Medik Fungsional Gizi
RS. Ibnu Sina YW-UMI, Universitas Muslim Indonesia
SDepartemen Mikrobiologi, Fakultas Kedokteran, Universitas Muslim Indonesia
“Corresponding author:
Email: sriwahyuni.gayatri@umi.ac.id

Abstract.

Pseudomonas aeruginosa, a gram-negative bacterium, is a significant cause
of nosocomial infections and exhibits high levels of multidrug resistance,
necessitating the exploration of alternative antibacterial agents. This study
investigates the antibacterial activity of Palm Kernel Oil (PKO) and Virgin
Coconut Oil (VCO) against Pseudomonas aeruginosa, employing a true
experimental post-test design with microdilution and agar dilution methods.
Conducted at the Universitas Muslim Indonesia, the study determined the
Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentration (MBC) of PKO, VCO, and gentamicin. Results revealed that
PKO had an MIC of 4096 pg/mL and an MBC of 8192 pg/mL, while VCO
exhibited an MIC of 2048 pg/mL and an MBC of 4096 pg/mL. Gentamicin,
used as a control, demonstrated superior antibacterial effectiveness with an
MIC of 2 ug/mL and an MBC of 4 ug/mL. Statistical analysis indicated that
VCO, with its higher lauric and myristic acid content, was more effective
than PKO in inhibiting bacterial growth, although both oils were less
effective than gentamicin. The study highlights the potential of VCO as a
natural antibacterial agent, suggesting further research to optimize its
efficacy through formulation modifications and combinations with other
antimicrobial agents. Additionally, evaluating the effectiveness of VCO and
gentamicin against other bacterial strains is recommended to expand the
understanding of VCO's antibacterial capabilities. These findings contribute
to the growing body of evidence supporting the use of natural products in
combating antibiotic-resistant infections.

Keywords: Pseudomonas Aeruginosa; Palm Kernel Oil; Virgin Coconut
Oil; Antibacterial Activity and Multidrug Resistance.

I INTRODUCTION

Pseudomonas aeruginosa, an opportunistic pathogenic gram-negative bacterium, is a prevalent cause
of nosocomial infections, particularly in immunocompromised patients, including those with cystic fibrosis,
burns, and chronic obstructive pulmonary disease. The World Health Organization (WHO) classifies
Pseudomonas aeruginosa as one of the ESKAPE pathogens, characterized by a high level of multidrug
resistance (MDR) alongside other notorious pathogens such as Enterococcus faecium and Staphylococcus
aureus [1]. The urgent need for new antibiotics or alternative therapeutic strategies to combat infections
caused by this bacterium is underscored by the increasing prevalence of antibiotic-resistant strains [2]. In this
context, natural products, particularly those derived from medicinal plants, have emerged as promising
alternatives to conventional antibiotics. Recent studies have highlighted the antimicrobial potential of various
bioactive compounds, including phenolic compounds, alkaloids, saponins, flavonoids, terpenoids, and fatty
acids [3].Among the natural oils gaining attention for their antimicrobial properties are palm kernel oil
(PKO) and virgin coconut oil (VCO). PKO, derived from the kernel of the oil palm fruit (Elaeis guineensis),
is rich in medium-chain fatty acids (MCFAs), particularly lauric acid, which constitutes approximately
52.465% of its total fatty acid content [4], [5]. VCO, extracted from fresh coconut meat (Cocos nucifera),
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also boasts a high lauric acid content, ranging from 45-55% [6]. The antibacterial activity of these oils can be
attributed to their distinct fatty acid profiles and the presence of bioactive compounds that disrupt bacterial
cell membranes, leading to cell lysis and death [7]. Furthermore, the antioxidant properties of these oils,
particularly PKO, enhance their antimicrobial effects by reducing oxidative stress in bacterial cells, thereby
impairing their growth and survival [8], [9].

Research has demonstrated significant antimicrobial activity for both PKO and VCO against a range
of pathogens, including Pseudomonas aeruginosa, making them promising candidates for further
investigation [7], [8], [10]. Studies have shown that PKO is effective in inhibiting the growth of
Pseudomonas aeruginosa, particularly at concentrations of 25% and 30% [8], while VCO has also exhibited
antibacterial effectiveness against this bacterium, with inhibition zones reported in various studies [11].
However, the extraction methods and processing conditions of these oils can significantly influence their
antibacterial efficacy. Variations in extraction techniques can alter the quality and composition of PKO,
which in turn affects its antimicrobial properties [12]. Similarly, the processing conditions of VCO, such as
temperature and duration, can impact its fatty acid profile and, consequently, its antibacterial activity
[13].Based on the background of the problem, this study formulates a question regarding the comparison of
the antibacterial activity of Palm Kernel Oil (PKO) and Virgin Coconut Oil (VCO) against the bacterium
Pseudomonas aeruginosa. The general objective of this study is to determine the comparative antibacterial
activity of the two oils, while the specific objectives include the identification of the Minimum Inhibitory
Concentration (MIC) and Minimum Lethal Concentration (MLC) of PKO and VCO against Pseudomonas
aeruginosa bacteria, as well as the identification of the MIC and MLC of gentamicin as a conventional
antibiotic against the same bacteria. In addition, this study aims to compare the effectiveness of PKO, VCO,
and gentamicin in inhibiting the growth of these bacteria.

The benefits of this research are expected to contribute to educational institutions by adding to the
literature on the antibacterial activity of PKO and VCO, as well as opening up the potential for further
research development related to antibiotics. For researchers, this research is an opportunity to apply the
knowledge gained in lectures and meet the requirements for graduation as a Doctor of Medicine, as well as to
increase knowledge about the comparative antibacterial activity of the two oils. For the community, this
research is expected to add to the knowledge about the antibacterial activity of PKO and VCO against
Pseudomonas aeruginosa. The results of this research are expected to be published in an accredited journal,
so that it can be accessed by the general public as information and reference for research on the same topic or
its future development.In conclusion, the exploration of palm kernel oil and virgin coconut oil as potential
antibacterial agents against Pseudomonas aeruginosa is both timely and relevant, given the global health
challenge posed by antibiotic resistance. The unique chemical compositions of these oils, coupled with their
demonstrated antimicrobial properties, warrant further investigation into their mechanisms of action and
potential applications in healthcare. This study aims to provide a comprehensive comparison of the
antibacterial activity of PKO and VCO, contributing to the growing body of evidence supporting the use of
natural products in combating bacterial infections and addressing the pressing issue of antibiotic resistance.

1. METHODS

This research is a true experimental post-test study with a comparative design [14]-[16] that aims to
assess the comparison of antibacterial activity between Palm Kernel Oil (PKO) and Virgin Coconut Oil
(VCO) in inhibiting the growth of Pseudomonas aeruginosa bacteria. The research will be carried out at the
Laboratory of the Research, Publication, and Community Service Unit (UP3M) of the Faculty of Medicine,
Universitas Muslim Indonesia Makassar from January to February 2025. The dependent variable in this
study is the minimum inhibitory activity (MIA) and minimum lethal concentration (MLC) against
Pseudomonas aeruginosa, while the independent variables are various concentrations of PKO and VCO.
Inclusion criteria include pure PKO and VCO without the addition of chemicals, as well as media overgrown
with Pseudomonas aeruginosa, while exclusion criteria include oil that is contaminated or has undergone
oxidative degradation.
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The research procedure includes a series of steps starting from sterilization of tools and media,
preparation of Mueller Hinton Agar (MHA) and Cation-Adjusted Mueller—Hinton Broth (CAMHB) media,
to identification of Pseudomonas aeruginosa bacteria through culture, Gram staining, and biochemical tests.
After identification, a bacterial suspension is made for use in antibacterial testing. The microdilution method
is used to determine the MIC and MBC, where the sample concentration is tested in a microplate and
incubated for 16-20 hours. The MIC observation results are determined based on the clarity of the wells,
while the MBC is determined by the solid dilution method on MHA media. The data obtained will be
analyzed descriptively using the SPSS program, and significant differences between treatment groups will be
tested using One Way ANOVA followed by the LSD (Least Significant Difference) test [17], [18]. This
study also complies with research ethics by including permission letters from the Faculty of Medicine,
Universitas Muslim Indonesia and the UP3M Laboratory.

1. RESULT AND DISCUSSION

Result

Results of Antibacterial Activity Test of Palm Kernel Oil (PKO) and Virgin Coconut Oil
(VCO) against Pseudomonas aeruginosa using the Dilution Method

The antibacterial activity test of Palm Kernel Oil (PKO) and Virgin Coconut Oil (VCO) against
Pseudomonas aerugonisa bacteria was conducted from January to February 2025 at the UP3M Laboratory,
Faculty of Medicine, Universitas Muslim Indonesia, using the microdilution and agar dilution methods. In
this study, the researchers tested the types of PKO and VCO consumer oils. The results of this antibacterial
activity test experiment will produce the Minimum Inhibitory Concentration (MIC) and the Minimum Lethal
Concentration (MLC). The antibacterial activity test begins with the microdilution method to determine the
MIC value. This method uses a 96-well microplate with visual interpretation based on the level of turbidity
in each well. There are 8 rows with the following details: rows A - C are filled with PKO test samples, rows
D - F are filled with VCO test samples, and rows G - H are filled with a gentamicin quality control (QC)
solution. The initial concentration of each test sample is 8192 Ig/ml, which is then subjected to serial
dilution. Readings are taken after incubation for 16-24 hours with three repetitions (triplicate).

(c)

Fig 1. Test results for the determination of MIC by the microdilution method (a) Microplate Repetition 1; (b)
Microplate Repetition 2; and (c) Microplate Repetition 3.
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Table 1. Results of KHM-PKO Measurement Of Pseudomonas Aeruginosa Using
The Microdilution Method

Concentration Replication 1 PKO Replication 2 PKO Replication 3 PKO
(ng/ml) 1-A 1-B 1-C 2-A 2-B 2-C 3-A 3-B 3-C
8192 + + + + + + + + +
4096 + + + + - + + + +
2048 - - - - - - - - -
1024
512 - - - - - - - - -
256 - - - - - - - - -
128 - - - - - - - - -
64 - - - - - - - - -
32 - - - - - - - - -
16 - - - - - - - - -
GC - - - - - - - - -
e + + + + + + + + +

Description: “+” = Clear; “-” = Turbid; GC = Growth Control; and SC = Sterile Control.

Table 2. Results of KHM-VCO Measurement Against Pseudomonas Aeruginosa Using
The Microdilution Method

Concentration Replication 1 VCO Replication 2 VCO Replication 3 VCO

(ug/ml) 1-D .E  1-F 2D 2-E 2F 3D 3-E 3-F

8192 + + + + + + + + +

4096 +

2048 +

1024

512 - - - - - - - - -

256 - - - - - - - - -

128 - - - - - - - - -

64 - - - - - - - - -

32 - - - - - - - - -

16 - - - - - - - - -

GC - - - - - - - - -

SC + + + + + + + + +
Description: “+” = Clear; “-” = Turbid; GC = Growth Control,

SC = Sterile Control; and QC = Quality Control

+
+

Table 3. Measurement results of KHM Quality Control (Gentamicin Sulfate) Against Pseudomonas
Aeruginosa Using The Microdilution Method

Concentration Replication 1 QC Replication 2 QC Replication 3 QC
(ug/ml) 1-G 1-H 2-G 2-H 3-G 3-H
256

128

64

32

16

8

+
N
N
N
N
N

o+ o+ o+
R
o+ 4+ 4+ + 4+
o+ 4+t

4
2 -
1

0,5 -
GC - - - - - -

SC + + + + + +
Description: “+” = Clear; '-' = Turbid; GC = Growth Control;

SC = Sterile Control; and QC = Quality Control

https://ijhp.net
314


https://ijhp.net/

International Journal of Health and Pharmaceutical

Minimum Inhibitory Concentration Mode

8192 4096 4096 2048
PKO VCO QC
m KHM (ug/ml)

O R, NWMOUUIO N 0O

Fig 2. Mode Graph of KHM PKO, VCO, and QC (Gentamicin)

Minimum Inhibitory Concentration (MIC) or MIC is defined as the lowest concentration of an
antimicrobial agent capable of inhibiting the growth of microorganisms. 62 In the experiment, two types of
repetition or replication were carried out. Technical replication on PKO and VCO samples was carried out 3
times, while on QC it was carried out 2 times. Biological replication was carried out 3 times on each test
sample. Based on the MHL Mode graph, it can be concluded that the PKO sample has an MHL in the range
of 4096 pg/mL - 8192 png/mL, with an MHL-PKO mode of 4096 pg/mL. Meanwhile, the VCO sample had
an MIC range of 2048 pg/mL - 4096 pg/mL, with an MIC-VCO mode of 2048 pg/mL. For comparison, in
the gentamicin sulfate sample used as quality control (QC), the MIC was in the range of 2 pg/mL - 4 pg/mL,
with a QC-MIC mode of 2 pg/mL. After the MIC has been determined, the MPC will be determined using
the agar dilution method. A total of 5 uL of MIC from each test sample is taken and streaked on MHA
medium. The petri dish containing the MHA medium is divided into 9 sections and labeled according to the
test sample taken. Next, the medium is incubated at 37°C for 16-20 hours.

(©)
Fig 3. Microdilution Method MIC Determination Test Results (a) Microplate Repeat 1;
(b) Microplate Repeat 2; and (c) Microplate Repeat 3
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Table 4. KBM-PKO Measurement Results Against Pseudomonas
Aeruginosa Using The Agar Dilution Method

Concentration Replication 1 PKO Replication 2 PKO Replication 3 PKO
(ng/ml) 1-A 1-B 1-C 2-A 2-B 2-C 3-A 3-B 3-C

8192 + + + + + + + + +

4096 + - - - - - - - -

2048 - - - - - - - - -

GC - - - - - - - - -

e + + + + + + + + +

Description: “+” = Not growing; “-” = Growing; GC = Growth Control; and SC = Sterile Control;

Table 5. KBM-VCO Measurement Results Against Pseudomonas
Aeruginosa Using The Agar Dilution Method

Concentration Replication 1 VCO Replication 2 VCO Replication 3 VCO
(ng/ml) 1-D 1-E 1-F 2-D 2-E 2-F 3-D 3-E 3-F

4096 + + + + + + + + +

2048 - - - - - - - - -

1024 - - - - - - - - -

GC - - - - - - - - -

SC + + + + + + + + +

Description: “+” = Not growing; “-” = Growing; GC = Growth Control; and SC = Sterile Control;

Table 6. Results of KBM Quality Control (Gentamicin Sulfate) Measurements
Against Pseudomonas Aeruginosa Using The Agar Dilution Method

Concentration Replication 1 QC Replication 2 QC Replication 3 QC
(ng/ml) 1-G 1-H 2-G 2-H 3-G 3-H

8 + + + + + +

4 + + + + + +

2 - - - - - -

GC - - - - - -

SC + + + + + +

Description: “+” = Not growing; “-” = Growing; GC = Growth Control; and SC = Sterile Control;

Minimum Lethal Concentration Mode

10 8 9
8 6
6
4
é ; 0 0
8192 4096 4096 2048 4 2
PKO VCO Qc

m KBM (ug/ml)

Description: PKO = Palm Kernel Oil; VCO = Virgin Coconut Oil; QC = Quality Control;
and KBM = Minimum Killing Concentration

Minimum Bactericidal Concentration (MBC) or KBM is defined as the lowest concentration capable

of killing bacteria. 60 In the experiment, two types of repetition or replication were carried out. Technical
replication on PKO and VCO samples was carried out 3 times, while on QC it was carried out 2 times.
Biological replication was carried out 3 times on each test sample. It can be concluded based on the mode
graph in Figure 4.4 that the PKO sample has a MBC in the range of 4096 pg/mL - 8192 pg/mL, with a MBC-
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PKO mode of 8192 pg/mL. Meanwhile, the VCO sample has only one MBC value of 4096 pug/mL. In
comparison, the gentamicin sulfate sample used as quality control (QC) has a KBM value of 4 pg/mL. Based
on the results of the study of PKO and VCO antibacterial activity against Pseudomonas aeruginosa bacteria,
the following is a summary of the data presented above.

Table 7. KHM and KBM Mode Results from PKO, VCO, and Gentamicin

Sample KHM KBM
PKO 4096 pg/mL 8192 ng/mL
VCO 2048 pg/mL 4096 pg/mL
Gentamisin 2 pg/mL 4 pg/mL
Statistics Test

The Shapiro-Wilk normality test is carried out to determine whether the data is normally distributed
or not, where if the p-value is > 0.05, the data is normally distributed, whereas if the p-value is < 0.05, it can
be concluded that the data is not normally distributed. In addition, a homogeneity test is carried out to ensure
that the data obtained has a uniform variance between sample groups, with the aim of verifying that the
differences observed in the research results are not caused by the inhomogeneity of variance between groups,
but rather by the treatment given, where if the p-value is > 0.05, the data is homogeneous, while if the p-
value is < 0.05, it can be concluded that the data is not homogeneous. If the normality test is not fulfilled or
the homogeneity test is not fulfilled, it will be continued with the Kruskal-Wallis test and the Mann-Whitney
test, whereas if both tests are fulfilled (normality test and homogeneity test), it will be continued with the
One-Way ANOVA test [19].

Table 8. MIC and MBC Data Analysis Results

Statistics Test

Sample N Mean SD Normality Test Homogeneity Test Kruskal Wallis Test
PKO 9 1.89 0.333 <0.001
MIC VCO 9 2.67 0.500 <0.001 0.035 <0.001
QC 6 12.67 0.516 0.001
PKO 9 1.11 0.333 <0.001
MBC VCO 9 2.00 0.000 . 0.027 <0.001
QC 6 12.00 0.000

In this study, the Shapiro-Wilk test was used for normality testing due to the small sample size (less
than 50), consisting of 3 samples tested 3 times for technical repetition and 3 times for biological repetition,
resulting in a total of 24 samples. The Shapiro-Wilk test yielded p-values <0.05 for both Minimum Inhibition
Concentration (MIC) and Minimum Bactericidal Concentration (MBC) across all three treatments, indicating
that the data were not normally distributed. Additionally, the homogeneity test revealed non-homogeneous
variances between groups, with p-values of 0.035 for MIC and 0.027 for MBC, signifying significant
variability differences. Given that the data were neither normally distributed nor homogeneous, the Kruskal-
Wallis nonparametric test was employed to compare the antibacterial effectiveness of Palm Kernel Oil
(PKO), Virgin Coconut Qil (VCO), and Quality Control (QC) against Pseudomonas aeruginosa. The
Kruskal-Wallis test results demonstrated significant differences in effectiveness, as evidenced by Asymp.
Sig. values <0.001 for both MIC and MBC, confirming statistically distinct levels of effectiveness among the
three groups. Consequently, further pairwise comparisons were conducted using the Mann-Whitney test to
analyze the differences between each test sample.

Table 9. MIC Comparison Statistical Analysis Test between Samples

Comparison of MIC Between Samples P-Value
PKO and VCO 0.003
PKO and Gentamisin <.001
VCO and Gentamisin <.001

Table 10. Statistical Analysis Test of Comparison of MBC between Samples

Comparison of MBC Between Samples P-Value
PKO and VCO <.001
PKO and Gentamisin <.001
VCO and Gentamisin <.001
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Tables 9 and 10 present the results of the Mann-Whitney test comparing MIC (Minimum Inhibitory
Concentration) and MBC (Minimum Bactericidal Concentration) between sample groups, with the p-values
indicating the statistical significance of the differences observed. In Table 9, significant differences in MIC
values were found between PKO & VCO (p = 0.003), PKO & Gentamicin (p < 0.001), and VCO &
Gentamicin (p < 0.001), demonstrating distinct effectiveness in inhibiting bacterial growth across the groups.
Similarly, Table 10 reveals significant differences in MBC values for all comparisons PKO & VCO, PKO &
Gentamicin, and VCO & Gentamicin with p-values < 0.001, indicating notable variations in bacterial killing
power. Overall, the statistical analysis confirms significant differences in antibacterial effectiveness between
PKO, VCO, and Gentamicin, both in terms of inhibiting bacterial growth (MIC) and killing bacteria (MBC),
as evidenced by the very small p-values (< 0.05), which strongly suggest that the observed differences are
not due to chance. These findings highlight that VCO is more effective than PKO in inhibiting the growth of
Pseudomonas aeruginosa, although its efficacy remains lower than that of Gentamicin as a quality control.
The results underscore the potential of VCO as a natural antibacterial agent, particularly in medical or
pharmaceutical applications seeking alternatives to conventional antibiotics.

Discussion

The investigation into the antibacterial activity of Palm Kernel Oil (PKO) and Virgin Coconut Oil
(VCO) against Pseudomonas aeruginosa is particularly relevant in the context of increasing antibiotic
resistance and the search for natural alternatives. This study employed a true experimental post-test method
with a comparative design using the dilution method, conducted at the Laboratory of the Research,
Publication, and Community Service Unit (UP3M) of the Faculty of Medicine, Universitas Muslim
Indonesia Makassar, from January to February 2025. The study was structured in two stages: the
determination of the Minimum Inhibitory Concentration (MIC) using the microdilution method, followed by
the determination of the Minimum Bactericidal Concentration (MBC) using the agar dilution method. The
initial concentration of the test samples began at 8192 pg/mL, with a two-fold dilution down to 16 pg/mL,
adhering to CLSI (Clinical and Laboratory Standards Institute) standards. This method was chosen for its
accuracy and sensitivity in testing the antibacterial activity of oil compounds like PKO and VCO.

The results indicated that PKO had an MIC of 4096 ug/mL and an MBC of 8192 pg/mL, while VCO
exhibited an MIC of 2048 pg/mL and an MBC of 4096 pg/mL. In comparison, the control antibiotic,
gentamicin sulfate, demonstrated an MIC of 2 pug/mL and an MBC of 4 ug/mL, highlighting its superior
antibacterial effectiveness. Statistical analysis revealed that VCO had a lower concentration of inhibitory and
bactericidal power than PKO, suggesting a higher antibacterial potential due to its more dominant medium-
chain fatty acid (MCFA) content, particularly lauric and myristic acids, which are known for their strong
antimicrobial activity [5], [6]. The higher MIC values compared to MBC for both oils suggest a
bacteriostatic effect at certain concentrations, requiring higher doses for bactericidal action, indicating a
mechanism more focused on inhibiting bacterial growth rather than direct killing.Virgin Coconut Oil (VCO)
is recognized for its significant antibacterial properties, largely attributed to its high content of medium-chain
fatty acids, particularly lauric acid. Studies have shown that VCO exhibits antibacterial activity against a
range of pathogens, including Staphylococcus aureus and Pseudomonas aeruginosa [20], [21].

The composition of VCO, with a higher concentration of lauric acid (41%-54.5%), plays a crucial
role in its efficacy, disrupting bacterial cell membranes and leading to cell lysis and death [22], [23]. In
contrast, while PKO has been studied for its antibacterial properties, it is less extensively documented than
VCO. PKO contains long-chain fatty acids, which contribute to its antimicrobial effects, but its specific
effectiveness against Pseudomonas aeruginosa requires further investigation [4].The comparative analysis
underscores that VCO is a more potent antibacterial agent against Pseudomonas aeruginosa, primarily due to
its higher concentration of lauric acid and other bioactive compounds, enhancing its antimicrobial activity
[24], [25]. The mechanism of action involves disrupting bacterial cell membranes, leading to leakage of
cellular contents and cell death, supported by various studies linking VCO's efficacy to its fatty acid
composition [24]. While PKO exhibits some antibacterial properties, its effectiveness is less documented,
indicating a gap in the literature that warrants further exploration. These findings highlight the potential of
natural oils as alternatives to conventional antibiotics, especially in an era of rising antibiotic resistance.

https://ijhp.net
318


https://ijhp.net/

International Journal of Health and Pharmaceutical

V. CONCLUSION

Based on research on the comparison of the antibacterial activity of Palm Kernel Oil (PKO) and
Virgin Coconut Oil (VCO) against Pseudomonas aeruginosa bacteria, several important conclusions were
obtained. Palm Kernel Oil (PKO) showed a Minimum Inhibitory Concentration (MIC) value of 4096 pg/mL
and a Minimum Lethal Concentration (MLC) of 8192 pg/mL, while Virgin Coconut Oil (VCO) had a MIC
of 2048 pg/mL and an MLC of 4096 pug/mL. Gentamicin, as a conventional antibiotic, shows a minimum
inhibitory concentration (MIC) of 2 pg/mL and a minimum bactericidal concentration (MBC) of 4 pg/mL
against Pseudomonas aeruginosa. A comparison of the effectiveness between PKO and VCO shows that
VCO is more effective in inhibiting and killing Pseudomonas aeruginosa than PKO, but the effectiveness of
VCO as an antibacterial is still much lower than that of gentamicin. Therefore, suggestions for further
research include the need for in vitro clinical trials to evaluate the effectiveness of PKO and VCO in the
human body, as well as further research to optimize the effectiveness of both oils as natural antibacterial
agents through formulation modification and combination with other antimicrobial ingredients. In addition,
evaluation of the effectiveness of VCO and gentamicin against other bacteria is also needed to further assess
the antibacterial ability of VCO.

V. ACKNOWLEDGMENTS

The authors would like to express their sincere gratitude to all individuals and institutions that
contributed to the successful completion of this research. We extend our heartfelt thanks to the Faculty of
Medicine at Universitas Muslim Indonesia for providing the necessary resources and facilities for conducting
this study. Special appreciation is given to the Department of Biochemistry, Department of Pharmacology,
Department of Physiology, and Department of Microbiology for their invaluable support and guidance
throughout the research process. We would also like to acknowledge the assistance of our colleagues and
laboratory staff who facilitated the experimental procedures and data analysis. Their expertise and dedication
were instrumental in achieving the objectives of this study. Finally, we are grateful to our families and
friends for their unwavering support and encouragement during the course of this research.

REFERENCES

[1] M. Killough, A. Rodgers, and R. Ingram, “Pseudomonas aeruginosa: Recent Advances in Vaccine
Development,” Vaccines, vol. 10, no. 7, pp. 1-18, Jul. 2022, doi: 10.3390/vaccines10071100.

[2] Z. Pang, R. Raudonis, B. R. Glick, T.-J. Lin, and Z. Cheng, “Antibiotic Resistance in Pseudomonas Aeruginosa:
Mechanisms and Alternative Therapeutic Strategies,” Biotechnol. Adv., vol. 37, no. 1, pp. 177-192, Jan. 2019,
doi: 10.1016/j.biotechadv.2018.11.013.

[3] E. M. Abdallah, B. Y. Alhatlani, R. de Paula Menezes, and C. H. G. Martins, “Back to Nature: Medicinal Plants
as Promising Sources for Antibacterial Drugs in the Post-Antibiotic Era,” Plants, vol. 12, no. 17, pp. 1-27, Aug.
2023, doi: 10.3390/plants12173077.

[4] Fiqgih Faizara Ustadi, Agung Dwi Wahyu Widodo, and Yuani Setiawati, “In Vitro Antibacterial Activity of
Waste Palm Cooking Oil Against Staphylococcus Aureus,” Indian J. Forensic Med. Toxicol., vol. 16, no. 1,
pp. 487-493, Nov. 2021, doi: 10.37506/ijfmt.v16i1.17499.

[5] R. Tambun, D. G. Ferani, A. Afrina, J. A. A. Tambun, and I. A. A. Tarigan, “Fatty Acid Direct Production from
Palm Kernel Oil,” IOP Conf. Ser. Mater. Sci. Eng., vol. 505, no. 1, pp. 1-5, May 2019, doi: 10.1088/1757-
899X/505/1/012115.

[6] F. O. Nitbani, P. J. P. Tjitda, F. Nitti, J. Jumina, and A. I. R. Detha, “Antimicrobial Properties of Lauric Acid
and Monolaurin in Virgin Coconut Oil: A Review,” ChemBioEng Rev., vol. 9, no. 5, pp. 442-461, Oct. 2022,
doi: 10.1002/cben.202100050.

[7] S. Sabahannur and S. Alimuddin, “Identification of Fatty Acids in Virgin Coconut Oil (VCO), Cocoa Beans,
Crude Palm Oil (CPO), and Palm Kernel Beans Using Gas Chromatography,” IOP Conf. Ser. Earth Environ.
Sci., vol. 1083, no. 1, pp. 1-8, Sep. 2022, doi: 10.1088/1755-1315/1083/1/012036.

[8] P. A. Yapi and I. A. Kouadio, “Antimicrobial and Antioxidant Activities of Palm Kernel Oils Extracted from
Varieties Dura and Tenera of Oil Palm (Elaeis guineensis Jacg.) and the Relationship to Their Chemical
Composition,” J. Food Stud., vol. 9, no. 1, pp. 95-117, Dec. 2020, doi: 10.5296/jfs.v9i1.17071.

https://ijhp.net
319


https://ijhp.net/

[9]

[10]

[11]

[12]

[13]

[14]
[15]
[16]
[17]
[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

International Journal of Health and Pharmaceutical

W. I. lzuddin, T. C. Loh, N. Nayan, H. Akit, H. L. Foo, and A. M. Noor, “Antioxidant Enzyme System
Modulation by Dietary Palm Oils, Palm Kernel Oil and Soybean Oil in Laying Hens,” Animals, vol. 13, no. 14,
p. 2245, Jul. 2023, doi: 10.3390/ani13142245.

Tandae Tolentino Dosol, Absalom Areta Nuestro, and Edwin Romeroso Arboleda, “A Comprehensive Review
On Applications of Artificial Intelligence and Spectroscopy for Coconut Oil,” World J. Adv. Res. Rev., vol. 21,
no. 2, pp. 518-532, Febh. 2023, doi: 10.30574/wjarr.2024.21.2.0447.

M. Sim, F. F. Nicoline, F. Florenly, and H. T. Nauli, “Analisa Efektivitas Anti Bakteri dari Ekstrak Virgin
Coconut Oil Metode Fermentasi Terhadap Pertumbuhan Bakteri Streptococcus Mutans dan Pseudomonas
Aeruginosa,” (Jurnal llm. Mhs. Kesehat. Masyarakat), vol. 6, no. 2, pp. 305-312, May 2021, doi:
10.37887/jimkesmas.v6i2.17999.

Novita Sari and Mardiningsih, “Application of Six Sigma Method for Quality Control of Palm Kernel Oil
Production in PT Socfin Indonesia,” J. Math. Technol. Educ., vol. 1, no. 1, pp. 77-93, Dec. 2021, doi:
10.32734/jomte.v1i1.7582.

M. Habibiasr, M. N. Mokhtar, M. N. Ibrahim, K. F. M. Yunos, and N. A. Ibrahim, “Effect of Drying On The
Physical and Chemical Properties of Palm Kernel Oil,” J. Sci. Food Agric., vol. 102, no. 10, pp. 4046-4053,
Aug. 2022, doi: 10.1002/jsfa.11753.

S. Notoatmodjo, Metodologi Penelitian Kesehatan. Jakarta: Rineka Cipta, 2018.

I. A. Liberty, Metode Penelitian Kesehatan. Pekalongan: Penerbit NEM, 2024.

Y. Agnesia, S. W. Sari, H. Nu’man, D. W. Ramadhani, and Nopianto, Buku Ajar Metode Penelitian Kesehatan.
Pekalongan: Penerbit NEM, 2023.

Clinical and Laboratory Standards Institute, Method for Diliution Antimicrobial Susceptibility Test for Bacteria
That Grow Aerobically, 11th ed. Wayne, Pennsylvania: Clinical and Laboratory Standards Institute, 2018.

A. L. Leber, Clinical Microbiology Procedures Handbook. Washington, DC, United States: ASM Press, 2016.
R. Ramadhany, Buku Saku Digital: Pengunaan Aplikasi SPSS Ver. 29. Palangkaraya: FISIP IAN UPR, 2024.

D. O. Akinjayeju and T. T. Adebolu, “Effects of Coconut (Cocos nucifera Linn.) Water and Oil on the Ileal
Bacterial Flora of Apparently Healthy Wistar Albino Rats,” J. Adv. Microbiol., vol. 20, no. 7, pp. 94-102, Aug.
2020, doi: 10.9734/jamb/2020/v20i730268.

Rizeki Dwi Flbriansari, Siti Eka Yuni, Arista Maisyaroh, and Eko Prasetya Widianto, “The Application of
Virgin Coconut Oil (VCO) on Dermatitis Patients with Impaired Skin Integrity in Agricultural Areas: A
Literature Review,” Nurs. Heal. Sci. J., vol. 2, no. 2, pp. 47-55, Apr. 2022, doi: 10.53713/nhs.v2i2.88.

Suryani et al., “A Comparative Study of Virgin Coconut Oil, Coconut Oil and Palm Oil in Terms of Their
Active Ingredients,” Processes, vol. 8, no. 4, pp. 1-11, Mar. 2020, doi: 10.3390/pr8040402.

Yulirohyami, H. Hidayat, A. R. Wijaya, and I. Fatimah, “Papain Enzyme Assisted Extraction of Virgin Coconut
Oil as Candidate In-House Reference Material,” Processes, vol. 10, no. 2, pp. 1-9, Feb. 2022, doi:
10.3390/pr10020315.

C. C. Okorie, K. C. Onyekwelu, C. O. Okorie, J. E. Ikekpeazu, and E. 1. Ezeagu, “Effect of Virgin Coconut Oil,
Lauric Acid and Myristic Acid on Serum and Prostatic Markers of Benign Prostatic Hyperplasia,” Trop. J.
Pharm. Res., vol. 21, no. 4, pp. 809-815, Jun. 2022, doi: 10.4314/tjpr.v21i4.18.

V. F. Silaban, V. J. M. Gulo, S. Melina, and T. S. Ginting, “Efektivitas Penggunaan Virgin Coconut Oil (VCO)
Dalam Penanganan Miliaria Pada Bayi Usia 0-6 Bulan,” Holistik J. Kesehat., vol. 16, no. 8, pp. 682-689, Jan.
2023, doi: 10.33024/hjk.v16i8.8551.

https://ijhp.net
320


https://ijhp.net/

