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Abstract

The utilization of natural compounds from plants is an essential pillar in pharmaceutical and
medicinal development. This study aimed to identify and characterize the phytochemical profile of
Rhodomyrtus tomentosa fruit, focusing on fatty acid content using Gas Chromatography-Mass
Spectrometry (GC-MS). Fruit samples were collected from a forest area in Pontianak and extracted
with 96% ethanol. GC-MS analysis was conducted to determine the volatile and semi-volatile
compounds present in the extract. The results revealed 22 biomolecular peaks dominated by fatty
acids derivatives, including n-hexadecanoic acid, oleic acid, and linoleic acid. These compounds
exhibit bioactive potential such as antibacterial, antioxidant, anti-inflammatory, and wound healing
activities, supporting the potential use of karamunting fruit as a source of herbal medicinal
ingredients. This study provides a strong scientific foundation for developing innovative and eco-
friendly herbal products based on Rhodomyrtus tomentosa.
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INTRODUCTION

The utilization of natural compounds from plants has long been a pillar of
pharmaceutical and medicinal development. Normatively, the systematic
exploration of biodiversity is a crucial effort to identify and characterize
biomolecules with therapeutic potential. The diversity of secondary metabolites in
plants, which serve as self-defence mechanisms, offers a limitless resource for the
discovery of new and effective drugs integrated with modern medicine (Neergheen-
Bhujun et al., 2017; Pirintsos et al., 2022).

Rhodomyrtus tomentosa, commonly known as karamunting, is a tropical flora
belonging to the Myrtaceae family, widely distributed across South and Southeast
Asia, including Indonesia, particularly in the forests of Kalimantan. This shrub is
known for its reddish-purple fruit, which is traditionally consumed by local
communities. Rhodomyrtus tomentosa is a fast-growing shrub, typically reaching a
height of 1-1.5 meters but can grow up to 4 meters. Its leaves are oppositely
arranged, oval-shaped with an entire margin, and feature three prominent veins

extending from the base. The upper surface of the leaves is a glossy green, while
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the lower surface is grayish-green and covered in fine hairs. This hairy characteristic
is the origin of its species name, tomentosa (Ernawati et al., 2019; Zhao et al.,
2020).

The use of Rhodomyrtus tomentosa as a traditional medicinal ingredient
demonstrates significant potential, prompting further research to identify its
bioactive compounds. This plant has been traditionally used as an antidiarrheal,
wound-healing agent, remedy for stomachaches, and even possesses potential as an
anti-aging agent. Previous studies also reported that its stems and twigs contain
flavonoid and terpenoid compounds, which are believed to contribute to these
medicinal properties (Safitri et al., 2022).

Several previous studies have confirmed the bioactive potential of R.
tomentosa. Research by Ekaputri et al. (2022) showed that the ethanolic extract of
karamunting leaves could reduce cholesterol and blood glucose levels in
hyperlipidemic rats. Furthermore, Safitri et al. (2022) demonstrated the analgesic
activity of its stem extract, while Noviani et al. (2021) tested the effectiveness of
the ethanolic leaf extract as an antibacterial agent against Escherichia coli in vivo.
Although these findings provide strong evidence, a gap remains in the comprehensive
understanding of the phytochemical profile of the Rhodomyrtus tomentosa fruit,
particularly the content of volatile and semi-volatile compounds that may contribute
to its efficacy.

Gas Chromatography-Mass Spectrometry (GC-MS) is a crucial instrumental
analysis technique for identifying volatile and semi-volatile compounds in complex
mixtures. Its working principle combines two methods. First, gas chromatography
separates each component based on its interaction and boiling point differences as
it passes through a column. Second, the mass spectrometer identifies each separated
component by analyzing its ionic fragmentation pattern, which serves as a unique
molecular "fingerprint” (Nuriah et al., 2023; Darmapatni et al., 2016). The
advantages of GC-MS lie in its high sensitivity, specific identification accuracy, and
its ability to process complex samples quickly and efficiently (Hotmian et al., 2021;
Surani et al., 2023).

Therefore, this study is essential for thoroughly identifying and profiling the
compounds contained in Rhodomyrtus tomentosa fruit extract. By leveraging the

advantages of the GC-MS method, this research aims to qualitatively characterize
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the dominant phytochemical composition, especially the fatty acid class, which is
suspected to play a key role as a medicinal agent. The results of this study are

expected to provide an accurate scientific basis for the development of herbal

MATERIAL AND METHODS

medicinal products from the Rhodomyrtus tomentosa fruit.
A. Research design
This research employed a descriptive experimental design. The primary objective
was to identify and characterize the phytochemical profile, with a specific focus on
the fatty acid content, of the Rhodomyrtus tomentosa fruit extract. The analysis
was conducted using GC-MS to obtain accurate and detailed data on the compounds
present in the sample.
B. Research duration and location
This research was conducted from May to August 2025. The Rhodomyrtus
tomentosa fruit samples were collected from a forest in the Pontianak region. The
laboratory analyses were performed at the Service Unit of the Faculty of Pharmacy,
Universitas Airlangga.
C. Materials and methods
1. Materials
Ethanol 96% of extract Rhodomyrtus tomentosa fruit, oven, blender, rotary
evaporator, GC-MS.
2. Methods
2.1 Rhodomyrtus tomentosa Fruit Extraction (Maceration Method)
Sample Preparation: The harvested Rhodomyrtus tomentosa fruit was
washed thoroughly with water and dried in an oven at 60°C until a constant
weight was achieved. This process aims to remove the moisture content,
which could interfere with the extraction process.
Grinding: The dried fruit sample was then ground into a fine powder using a
blender. This step is crucial for increasing the sample's surface area, thereby
maximizing the contact between the solvent and the sample to ensure a more
efficient extraction of compounds.
Maceration: The powdered Rhodomyrtus tomentosa fruit was macerated

(soaked) in 96% ethanol. Ethanol was selected as a universal solvent due to
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its effectiveness in dissolving a wide range of secondary metabolite
compounds.
Filtration and Repetition: After being left for 24 hours, the resulting solution
(filtrate) was separated from the residue by filtration. The maceration and
filtration process was repeated three times to ensure maximum extraction of
all soluble compounds.
Solvent Evaporation: The combined filtrates were concentrated using a
rotary evaporator. This instrument rapidly evaporates the ethanol under
reduced pressure and controlled heat, leaving behind a viscous extract
containing the desired compounds from the fruit.
Extract Collection: The final concentrated extract obtained from the rotary
evaporator was collected and weighed to determine the total yield from the
initial sample.

2.2Chromatography-Mass Spectrometry Analysis and Phytocomponent
Identification
Phytochemical analysis of the Rhodomyrtus tomentosa fruit extract was
performed using the GC-MS method. The gas chromatograph was coupled with
a mass spectrometer equipped with a fused silica glass capillary column (30.00
m x 0.25 mm x 0.25 pm). The sample was carried by helium gas at a constant
flow rate of 1 mL/minute, with an injection volume of 1 pL. The column
temperature was programmed as follows: an initial temperature of 100°C was
held for 25 minutes, followed by an increase to 250°C at a rate of 6°C/minute,
and then held at 250°C for 2 minutes before increasing again to 250°C at a
rate of 10°C/minute. The mass spectra were recorded at an ionization voltage
of 70 electron Volts (eV) with a mass range of 41-700 amu. The relative
percentage of each component was determined by comparing its average peak
area to the total area of all detected peaks in the chromatogram.
Compound identification was conducted by comparing the mass spectrum of
each chromatographic peak against available mass spectral databases, such
as NIST or Wiley. The retention time (RT) and mass-to-charge ratio (m/z) of
each compound were matched to the data in the database to identify the
compound name. The relative percentage composition of each compound was

calculated based on the comparison of its peak area to the total area of all
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peaks in the chromatogram. This percentage data was then used to determine
the dominant compounds within the extract. The results of this analysis were
subsequently validated through a literature review to confirm the

pharmacological potential of the identified compounds.

RESULTS AND DISCUSSION

The GC-MS profile of the Rhodomyrtus tomentosa fruit extract (Figure 1.)
reflects 22 biomolecular peaks, which are predominantly composed of fatty acids
and their derivatives. Table 1 presents the identified phytocomponents, their
retention times, relative peak areas, and molecular weights. The major peaks in the
chromatogram indicate that Boric acid, trimethyl ester (83.82%), 2,2-
Dimethoxybutane (72.24%), 4-Hydroxy-3-[4-hydroxy-3-methoxy-4,7-dimethyl-1-[(E)-
prop-1-enyl]-2,3,4a,5,6,7,8,8a-octahydro-1H-naphthalene-2-carbonyl]-5-(4-
hydroxyphenyl)-1H-pyridin-2-one, 3TMS derivative (59.78%), and n-Hexadecanoic
acid (47.58%) are the most abundant components in this extract. The presence of
these compounds suggests a significant bioactive potential, particularly from n-

Hexadecanoic acid, which is known for its antibacterial and antimicrobial properties.
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Figure 1. GC-MS Analysis Results of Rhodomyrtus tomentosa Fruit Extract

Although the compound rhodomyrtone, often associated with the
antibacterial effects of Rhodomyrtus tomentosa, was not detected in this analysis

(Puspito et al., 2024), the GC-MS data provide strong evidence that the biological
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activity of the extract may originate from its fatty acid content. These compounds,
along with other identified components, could contribute to the traditional
medicinal properties of the Rhodomyrtus tomentosa fruit. Therefore, this study
provides a solid scientific foundation for the utilization of Rhodomyrtus tomentosa

fruit as a source of natural bioactive compounds in the pharmaceutical and health

industries.
Table 1. GC-MS Test Results of Rhodomyrtus tomentosa Fruit Extract
No Retention Compound CAS SI RSI Prob. Area
time (min) Name Number

1 1.546 Boric acid, 121-43-7 789 914 83.82 2.701E+06
trimethyl ester

2 18.739 n-Hexadecanoic  57-10-3 831 841 47.58 7.433E+05
acid

3 21.439 9,12- 60-33-3 859 877 19.81 7.421E+05
Octadecadienoic
acid (Z, Z)-

4 21.847 Oleic acid 112-80-1 730 789 16.56 3.779E+05

5 21.518 9,12- 7459-33-8 783 805 12.12 1.578E+06

Octadecadienoyl
chloride, (Z, Z)-

Chromatography-Mass Spectrometry is a potent method for identifying and
quantifying bioactive chemical compounds in plants. The GC-MS analysis of the
ethanolic extract of Rhodomyrtus tomentosa fruit revealed a diverse phytochemical
profile dominated by fatty acids and their derivatives. Fatty acids, both saturated
and unsaturated, were the most abundant hydrocarbon compounds identified in this
extract. Many plant species utilize fatty acids as a defence mechanism against
pathogenic bacteria. The primary purpose of fatty acids is to disrupt the electron
transport chain. Additionally, fatty acids can reduce nutrient absorption and inhibit
enzyme function (Bashir et al., 2024). Among the identified compounds, boric acid
trimethyl ester, n-hecadecanoic acid (palmitic acid), 9,12-octadecadienoic acid
(linoleic acid), oleic acid, and 9,12-octadecadienoyl chloride (Z, Z) were found in
the highest concentrations.

This study examines the phytochemical profile of the Rhodomyrtus tomentosa
fruit extract and its potential biomolecules. These phytochemicals have various
industrial and medicinal applications, such as antibacterial, anti-inflammatory,
antifungal, and antitumor effects, making the Rhodomyrtus tomentosa fruit a
suitable natural ingredient for further exploration in fields such as medicine,

cosmetics, and personal care products. The presence of compounds like Boric acid
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trimethyl ester is recognized for its antimicrobial properties. Boric acid, a well-
characterized boron-containing compound, exhibits significant antimicrobial, anti-
inflammatory, and wound-healing properties, which have been demonstrated in
various preclinical and clinical studies. Its antimicrobial efficacy extends to a broad
spectrum  of pathogens, including bacteria such as Staphylococcus
aureus, Fusobacterium nucleatum, and Porphyromonas gingivalis, as well as fungal
strains like Candida albicans, which are commonly involved in chronic infections and
wound complications (Aral et al., 2020; Ceviz et al., 2022; Soriano-Urslua et al.,
2025).

n-Hexadecanoic acid, also known as palmitic acid, has an important function
as an antimicrobial and antioxidant agent fpund in various plant and animal sources;
research by Purushothaman et al. (2024) shows that this compound effectively
inhibits the growth of Gram-positive and Gram-negative bacteria with an inhibition
zone up to 13 mm at specific concentrations and has significant antioxidant activity
with the ability to neutralize DPPH free radicals. While Idris et al. (2022) report the
effectiveness of n-Hexadecanoic acid in inhibiting the bacteria Xanthomonas
campestris and the fungus Fusarium oxysporum, with inhibition zones up to 48.22
mm and 22.6 mm, acting as a bacteriostatic and fungistatic agent. Bashir et al.
(2024) found this component to be a major part of Salsola kali ethanol extract, which
exhibits high antifungal and antibacterial activity against plant pathogens, making
n-Hexadecanoic acid a potential bioactive ingredient for environmentally friendly
pharmaceutical and agricultural applications.

Furthermore, other identified compounds include Oleic acid and 9,12-
Octadecadienoic acid (Linoleic acid). Oleic acid and 9,12-Octadecadienoic acid
(Linoleic acid), which are unsaturated fatty acids, are known to have the ability to
combat bacteria, being particularly effective against Gram-positive bacteria
(Agustini & Setyaningrum, 2018). Oleic acid is a monounsaturated fatty acid that has
an important function in maintaining cardiovascular health and oxidative stability,
as well as playing a role in regulating the immune system, as shown by research by
Xu et al. (2025). In addition, oleic acid also contributes to skin and hair health by
improving skin barrier function, accelerating wound healing, and stimulating hair

growth through anti-inflammatory mechanisms and stimulation of lipid production
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in the skin, as reviewed by Wang et al. (2025). Thus, oleic acid has an important
multifunctional role in the fields of health and cosmetics.

Overall, this research reaffirms that the Rhodomyrtus tomentosa fruit holds
great potential in the world of medicine. Although previous studies have highlighted
rhodomyrtone (Puspito et al., 2024), our findings indicate that the fatty acid profile
also makes a significant contribution to its traditional medicinal properties. This
data can serve as a foundation for the development of herbal medicines, health
supplements, or functional products from the Rhodomyrtus tomentosa fruit. The
antibacterial and antioxidant potential of the identified compounds, especially n-
Hexadecanoic acid, positions this fruit as a promising candidate for addressing

relevant global health issues.

CONCLUSION

The GC-MS analysis of the ethanolic extract of Rhodomyrtus tomentosa fruit
revealed a phytochemical profile dominated by fatty acids and their derivatives,
notably n-Hexadecanoic acid (palmitic acid), oleic acid, and linoleic acid. These
compounds demonstrate significant bioactive potential, including antimicrobial,
antioxidant, anti-inflammatory, and wound healing properties. N-Hexadecanoic acid
exhibits strong antibacterial and antifungal effects, supporting the use of
Rhodomyrtus tomentosa fruit as a source of herbal medicinal ingredients with
pharmaceutical benefits. These findings complement previous knowledge
highlighting rhodomyrtone’s role and reinforce the fruit’s potential for developing

innovative, natural, and eco-friendly health products.
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