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ABSTRACT

Cardamom leaves (Amomum cardamomum (L.) Cardamom is a plant that is commonly used as a cooking
spice and is also believed to have properties for treating various diseases, one of which is disease caused
by fungi. The aim of this research is to determine the antifungal activity of ethanol extract of cardamom
leaves against fungi Candida albicans and Pythyrovorum ovale to determine the effective inhibitory
concentration of the ethanol extract of kitolod leaves in inhibiting it as an antifungal. The samples were
extracted by the maceration method using 96% ethanol solvent. The antifungal activity test was carried out
by the agar diffusion method using a paper backer. This experiment consisted of three times Mixtures with
respective concentrations of 20%, 40%, 80%, DMSO 10% as a negative control and Ketoconazole as a
positive control. The results of the antifungal activity test showed that the ethanol extract of cardamom
leaves was against Candida albicans fungi with concentrations of 20%, 40%, 80%. % respectively had an
inhibition zone of (16.67 mm), (16.77 mm), (18.09 mm), positive control ketoconazole (21.40 mm),
negative control 10% DMSO (0 mm). Meanwhile, the fungus Pythyrovorum ovale with concentrations of
20%, 40%, 80% respectively had an inhibition zone of (13.78 mm), (14.35 mm), (16.18 mm), positive
control ketoconazole (19.86 mm), 10% DMSO negative control (0 mm). The results of the study showed
that the ethanol extract of cardamom leaves had antifungal activity against Candida albicans and
Pythyrovorum ovale.
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INTRODUCTION

Noni is a tropical medicinal plant belonging to the Rubiaceae (coffee) family that

has been used by humans since ancient times. The noni plant (Morinda citrifolia L.) can
be utilized from its fruit, leaves, seeds, and roots. Empirically, noni leaves are used as
compresses to heal skin wounds and reduce pain. In some areas, an infusion of the
leaves is consumed as a treatment and analgesic (Zaky, 2023).

Traditionally, fresh noni leaves are used medicinally for broken bones, deep cuts,
burns, and pain. Noni contains substances that can accelerate the wound healing process,
including: proxeronine (cell regeneration and hormonal balance), scopoletin
(antibacterial and anti-inflammatory), anthraquinones (antibacterial), phytonutrients and
selenium (antioxidants), essential amino acids, vitamin C and vitamin A, flavonoids
(flavonoid glycosides), terpenoids, xeronine, acubin, L-asperuloside, and alizarin
(Parmadi, 2019).
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Noni leaves contain compounds widely reported to have antibacterial activity. The
compounds found in noni leaves that have antibacterial effects include alkaloids,
saponins, tannins, steroids, flavonoids, polyphenols, and quinones. These compounds
can inhibit the growth of bacteria in the body (Zahra, 2022).

Based on previous research conducted by Erina et al. (2009), it was reported that
the antibacterial activity test of ethanol extract of noni leaves (Morinda citrifolia L.)
provided an inhibition zone of 6.35 on Staphylococcus aureus bacteria. Meanwhile,
research conducted by Claudya (2023) stated that the antibacterial activity of ethanol
extract gel of noni leaves (Morinda citrifolia L.) provided an inhibition zone on
Staphylococcus aureus bacteria. Staphylococcus epidermidis was 10.9 mm. Its growth
inhibition against Staphylococcus epidermidis was moderate, and against Staphylococcus
aureus it was weak.

Based on the above background, the researchers wanted to test the antibacterial
activity of a patch preparation containing ethanol extract of Morinda citrifolia L. leaves
using the inhibition zone against Staphylococcus aureus and Staphylococcus epidermidis.

MATERIALS AND METHODS

Population and Sample

The population of this study was all noni leaves obtained from Tanjungbalai City.
The samples used in this study were noni leaves obtained from Tanjungbalai City.

The materials used in this study were distilled water, hydrochloric acid (HCL),
Bouchardart, 1% iron (IlIl) chloride (FeCI3), Dragendorff, 96% ethanol, glycerin,
hydroxypropyl methylcellulose (HPMC), Meyer's Muller Hinton agar (MHA), nutrient agar
(NA), sodium chloride (0.9% NaCl), polyvinylpyrrolidone (PVP), 10% povidone-iodine,
propylene glycol, and magnesium powder.

Acyivily Test and Statistical analysis

Antibacterial activity testing was conducted using the Kirby Bauer disc diffusion
technique. First, MHA media was placed in a petri dish and allowed to harden or solidify.
Afterward, bacteria were evenly distributed over the MHA media using a 100-microliter
micropipette. Patches containing three formulas of ethanol extract from Morinda citrifolia
L. leaves, 10% povidone-iodine as a positive control, and a patch without ethanol extract
from Morinda citrifolia L. leaves as a negative control were prepared. The patches were
then molded with a 6 mm diameter mold and placed on agar media. Incubation was
carried out at 37°C for 24 hours in an incubator. The diameter of the inhibition zone
against Staphylococcus epidermidis bacteria was visually observed and measured using a
vernier caliper (Rundengan, 2017). Data were analyzed using Analysis of Variance
(ANOVA) using SPSS.
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RESULTS

In the manufacture of a transdermal noni leaf patch (Morinda citrifolia L.), a
formulation with HPMC (Hydroxypropyl methylcellulose) and PVP (Polyvylnyl
pyrrolidone) is used. HPMC has better swelling characteristics than other polymers,
allowing it to release the drug from the matrix relatively quickly, while PVP can enhance
drug release due to pore formation and prevent crystallization in the drug matrix.
Propylene glycol acts as a plasticizer and preservative and has a milder irritant effect. In
addition, propylene glycol has antiseptic properties, glycerin acts as a penetration
enhancer due to its ability to remove bound water from the stratum corneum or improve
drug delivery, and distilled water acts as a solvent or carrier (Kalsum, 2023).

In the manufacture of this patch, noni leaf extract is used as the active ingredient.
This patch preparation was made with four formulas, each with a different active
ingredient concentration: FO with no active ingredient concentration, F1 with a 5% active
ingredient concentration, F2 with a 10% active ingredient concentration, and F3 with a
15% active ingredient concentration.

Testing the antibacterial activity of the noni leaf ethanol extract patch preparation
against Staphylococcus aureus demonstrated that the preparation could inhibit the
growth of the bacteria. This was evidenced by the formation of an inhibition zone
around the paper disc. The inhibition zone formed was a clear area around the paper
disc; this area was clear because it was not accessible to bacteria.

This study used an agar diffusion method using paper discs and test bacteria,
Staphylococcus aureus, at extract concentrations of 5%, 10%, and 15%. The average
inhibition zone was obtained at each concentration. At the 5% concentration, the
inhibition zone was 2.58 mm, at the 10% concentration, it was 2.35 mm, and at the 15%
concentration, it was 2.41 mm.

For Staphylococcus epidermidis bacteria tested at 5%, 10%, and 15% extract
concentrations, an average inhibition zone was obtained at each concentration. At 5%,
the inhibition zone was 1.46 mm, at 10%, it was 2.28 mm, and at 15%, it was 3.33 mm.
The higher the concentration of noni leaf ethanol extract, the larger the inhibition zone
diameter. This is due to the higher levels of active compounds (secondary metabolites)
that can inhibit the antibacterial activity contained in the noni leaf ethanol extract.

The purpose of varying the extract concentrations in noni leaves was to compare
the antibacterial activity of each extract concentration against Staphylococcus aureus and
Staphylococcus epidermidis bacteria. Each treatment group was tested three times. This
repetition was done to generate accurate data due to the treatment factor.

Based on previous research conducted by Erina (2019) on the Antibacterial Activity
Test on Noni Leaves, it also showed antibacterial activity against the test bacteria. The
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bacteria used in this study, Staphylococcus aureus, had inhibitory capacities of 6.35 mm,
6.73 mm, and 6.86 mm, categorized as having weak inhibitory capacity (Erina, 2019).

Furthermore, Claudya's (2023) study on the Antibacterial Activity Test on
Staphylococcus epidermidis also showed antibacterial activity against Staphylococcus
epidermidis, with inhibitory capacities of 8 mm and 10.9 mm, categorized as having
weak inhibitory capacity (Claudya, 2023).

Based on the results of research conducted on the test bacteria Staphylococcus
aureus and Staphylococcus epidermidis, it can be concluded that the preparation of noni
leaf ethanol extract patch at a concentration of 5%, 10% and 15% has a weak category of
inhibitory power, this can be seen from the average inhibition zone obtained ranging
from 1.46 - 3.33 mm and the preparation of noni leaf ethanol extract patch has a smaller
inhibition zone compared to 10% Povidone iodine which is used as a positive control
while the preparation without extract used as a negative control does not have inhibitory
power as an antibacterial. The results of the first ANOVA test table data on the diameter
of the inhibition zone in Staphylococcus aureus and Staphylococcus epidermidis bacteria
with the One Way Anova test showed a p value <0.05, so it can be concluded that the
hypothesis is proven correct, that there is antibacterial activity of the ethanol extract
patch preparation of noni leaves (Morinda citrifolia L.) in inhibiting Staphylococcus
aureus and Staphylococcus epidermidis bacteria.

CONCLUSIONS

Based the research conducted, it can be concluded that:

1. The ethanol extract patch preparation of noni leaves (Morinda citrifolia L.) has
antibacterial activity against Staphylococcus aureus and Staphylococcus epidermidis
bacteria.

2. The antibacterial activity test results of the ethanol extract patch preparation of noni
leaves, Formula 3, showed greater inhibitory activity against Staphylococcus
epidermidis bacteria.

3. The secondary metabolites found in the ethanol extract of noni leaves are alkaloids,
tannins, saponins, flavonoids, and steroids.

SUGGESTIONS

It is recommended that future researchers make patch preparations with different
formulations.
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