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Article history: Cinnamon is known as an aromatic spice plant, as it contains essential oils in
Received June 6, 2025 all parts of the plant from roots, stem, bark, leaves, flowers. Cinnamon bark
Revised June 23, 2025 is widely utilized by the community due to its numerous health benefits and
Accepted June 23, 2025 antibacterial properties. This study aimed to identify the chemical

composition of essential oil extracted from cinnamon bark (Cinnamomum

burmannii) sourced from farmers and processors in Wonorejo Village,
Keywords: (A-Z) Gonda_ngrejo, Karanganyar, Central Java. The research_design .used in this
Chemical Compounds study is an expeylment_al research de5|gn._The analysis of Cinnamomum
Cinnamomum burmannii burmanni essential oil components using gas chromatography-mass
Cinnamaldehyde spectrometry (GC-MS) _revealed that the _primary compound was

cinnamaldehyde, accounting for 92.46%. Cinnamon, also known as
Cinnamomum burmanni, is one of the main components of cinnamon bark.
Further research is recommended to explore the variability of the chemical
composition of Cinnamomum burmannii essential oil from different regions
of Indonesia and its correlation with its pharmacological potential.
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1. INTRODUCTION

Indonesia is one of the world’s leading producers of Cinnamomum burmannii, a high-value spice plant
known as a major source of essential oils containing biologically active compounds such as cinnamaldehyde,
eugenol, and cinnamic acid (Handayani et al., 2024). In recent years, essential oil derived from C. burmannii
bark has garnered significant attention due to its pharmacological properties, including antidiabetic, antioxidant,
antibacterial, and anti-inflammatory activities (Liu et al., 2023; lumeriastuti et al., 2019). Amid growing
concerns over antimicrobial resistance and the demand for safe, natural therapeutics, essential oils from this
plant have emerged as promising candidates for the development of pharmaceutical products and health-based
bioindustries (Chairunnisa et al., 2017). A key scientific issue is the limited availability of data regarding the
variation in chemical composition of C. burmannii essential oil sourced from different regions of Indonesia,
despite well-established evidence that such composition is influenced by genetic, geographic, climatic, and
extraction-related factors (Wang et al., 2009). This inconsistency affects the quality and biological efficacy of
derivative products, both in clinical and industrial settings. On the ground, many herbal producers and
traditional medicine practitioners struggle to ensure consistency and stability of active compounds in C.
burmannii-based products due to the lack of localized and comprehensive chemical characterization data.

Previous attempts to identify active compounds in C. burmannii essential oil have utilized analytical
methods such as FTIR and UV spectrophotometry (Bai et al., 2021; Djarot et al., 2023). However, these
techniques are limited in their ability to resolve and detect minor constituents, which often contribute
significantly to the oil’s bioactivity. Moreover, most earlier studies have focused on other species such as C.
cassia or C. zeylanicum, with limited research on C. burmannii itself and often based on non-representative
sample sources (Shan et al., 2007).The identified research gap lies in the absence of comprehensive studies
utilizing advanced analytical techniques such as Gas Chromatography-Mass Spectrometry (GC-MS) to
characterize the chemical constituents of C. burmannii essential oil, particularly from locally-sourced samples in
Indonesia. Additionally, there is a lack of systematic mapping of chemical variability based on geographic
origin, which is essential for standardization and future product development. Compounds such as
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cinnamaldehyde, eugenol, and borneol have demonstrated substantial antibacterial, antifungal, and antidiabetic
potential (Lewa & Gugule, 2022); (Liang et al., 2025).

This research aims to fill that gap by identifying the chemical constituents of C. burmannii bark essential
oil using GC-MS, focusing on samples collected directly from local farmers in Central Java. GC-MS is a highly
sensitive and selective technique capable of detecting volatile compounds within complex mixtures and
identifying molecular fingerprints based on unique mass spectra (Anwar et al., 2022). This approach is expected
to generate robust compositional data that may serve as a scientific foundation for quality control,
pharmacological validation, and evidence-based herbal product development.

The strength of this study lies in its use of internationally standardized GC-MS instrumentation and
reference databases (e.g., NIST), as well as its focus on locally-sourced plant material—an aspect rarely
addressed systematically in previous research. The study also has practical relevance in strengthening the
national phytopharmaceutical ecosystem by mapping the bioactive compound potential of indigenous plant
resources. Theoretically, it contributes to a deeper understanding of the correlation between specific active
constituents and the biological functions of C. burmannii essential oil, which is crucial for the development of
more precise and targeted natural therapies.

This research carries significant urgency from scientific, social, and policy perspectives. Scientifically, it
contributes to the expanding body of phytochemical knowledge and supports the evidence-based advancement
of traditional medicines. From a regulatory and societal standpoint, the findings may inform policies on quality
assurance and safety standards for herbal raw materials, while also supporting the integration of traditional
remedies into national healthcare frameworks. The explicit objective of this study is to comprehensively identify
the primary and secondary constituents of C. burmannii bark essential oil using GC-MS, compare these findings
against national quality standards (SNI), and contextualize them within the global scientific literature. The
expected contribution of this study is the provision of validated and standardized chemical data on C. burmannii
essential oil composition, which can be utilized for further pharmacological investigations, formulation
development, and national policy formulation in the field of herbal medicine and bioindustry.

2. RESEARCH METHOD

This study employs an experimental research design. The material used is cinnamon bark essential oil
produced through distillation by farmers in Wonorejo, Gondangrejo, Karanganyar, Central Java. The obtained
essential oil was analyzed at the BRIN chemical laboratory in Serpong, South Tangerang, Banten, using the Gas
Chromatography-Mass Spectrometry (GC-MS) method with 3 repetitions (triplo). The essential oil components
were identified using a GC- MS system, specifically the 7890B Gas Chromatograph (GC) and the 5977A Mass
Selective Detector (MSD), with referencce to the NIST 20 database. The mobile and stationary phases utilized
in the GC-MS analysis were of the Agilent 19091S-433 type: 93.92873 DB-5MS Ul 5% Phenyl Methyl
Siloxane, with an injection volume of 1 mL. The GC method allows the separation of volatile compounds in the
sample based on differences in retention time, while MS is used to identify these compounds based on the
resulting mass patterns. In the GC phase, the essential oil sample was introduced into a chromatography column
coated with a stationary phase that has specific affinities for different compounds, allowing separation based on
solubility and volatility. The column temperature was maintained between 50-300°C, with a programmed
temperature ramp to ensure optimal separation of various components. The analysis time for each sample may
vary depending on the complexity of the oil's components, with the total analysis time typically ranging from 30
to 60 minutes. After the compounds are separated, MS identifies the compounds based on the mass patterns
generated, with ionization performed using the Electron Impact (EI) mode at 70 eV. The mass data obtained are
then compared with international mass spectrometry databases such as NIST 20 for compound identification.

3. RESULT AND DISCUSSION
Results The chemical composition of essential oil from cinnamon bark (Cinnamomum burmannii) is
presented in Figure 1.

Figure 1. Chromatogram of (Cinnamomum burmannii).
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In reference to the identification in Figure 1, the essential oil of cinnamon bark obtained from local
distillation in Wonorejo Village, Gondangrejo, Karanganyar, Central Java, identified as 5 peak, it has a
relatively large content (%) shown in Table 1, where there is 1 compound that has a high content marked with
red color, namely Cinnamaldehyde (92.46%). Cinnamaldehyde compounds have potential as antibacterials
(Intan et al., 2021). This observation aligns with the study by Herdwiani et al. (2016), which reported a
cinnamaldehyde content of 71.8% in C. burmannii essential oil using GC-MS analysis (Herdwiani et al., 2016).

Table 1. Chemical Components of (Cinnamomum burmannii)

Peak Retention Time (RT) Area (%) Compound Qual
1. 11.019 0.64 2-propenal, 3-phenyl, Cinnamaldehyde 97
2. 11.851 92.46 Cinnamaldehyde 97
3. 12.556 1.39 Triacetin 80
4, 12.846 1.15 Eugenol 98
5. 14.069 4.37 Acetic acid 98

The quality standards for cinnamon bark essential oil are outlined in SNI number 06-3734-2006, as shown
in Table 2. This essential oil has a light yellow to light brown color and a typical cinnamon bark odor. It is
soluble in 70% ethanol at a ratio of 1:3, with a specific gravity of 1.0338, a refractive index of 1.5967, and an
optical rotation of -0.80 (Sohipah E, 2023). Chairunnisa et al. (2017) identified key components in
Cinnamomum burmannii oil such as trans-cinnamaldehyde (56.1%), 1,8-cineole (16.5%), and a-terpineol
(3.05%), showing similar chromatographic patterns. Xie et al. (2024) highlighted that the composition of the
essential oil in C. burmannii varies depending on the genotype and environment, identifying chemotypes rich in
borneol and eucalyptol through GC-MS analysis. Liu et al. (2023) studied oils from different plant organs and
found eucalyptol and a-terpineol as major components, confirming their presence in the bark samples analyzed
via GC-MS. Liang et al. (2025) used SPME-GC-MS to identify 10 key compounds in C. burmannii leaf
essential oil, including borneol and terpinen-4-ol, which showed antifungal and anti-aflatoxin activities. Zhang
et al. (2024) analyzed 32 GC-MS compounds in C. burmannii oil and confirmed the wound-healing properties
of borneol and a-terpineol through both in vitro and in vivo assays, further validating the bioactivity of the
compounds shown in Table 1. Lewa and Gugule (2022) found cinnamaldehyde and linalool as major
components in C. burmannii oil for cosmetic use, demonstrating its antibacterial properties, which aligns with
the antimicrobial relevance of the compounds listed in Table 1. Liu et al. (2021) showed that enzyme-assisted
microwave extraction enhanced the oxygenated compounds (like 1,8-cineole and borneol) in C. burmannii oil,
as confirmed by GC-MS data. Lastly, Hou et al. (2023) linked the biosynthesis of borneol, a-terpineol, and other
related terpenes to specific gene expressions during leaf development in C. burmannii, confirming the molecular
basis for the compounds shown in Table 1.

Several key compounds identified through GC-MS analysis of Cinnamomum burmannii essential oil
including 2-propenal, 3-phenyl (cinnamaldehyde), cinnamaldehyde, triacetin, eugenol, and acetic acid have been
extensively studied for their pharmacological properties. Cinnamaldehyde (2-propenal, 3-phenyl) exhibits a
wide range of pharmacological activities, including antimicrobial, antioxidant, and anticancer effects. A
structure— activity relationship study by (Gan et al., 2009) demonstrated that specific modifications to the phenyl
ring and propenal group significantly enhanced cinnamaldehyde’s antiproliferative and pro-apoptotic effects on
cancer cells via both caspase-dependent and independent cell death pathways (Gan et al., 2009). These results
support cinnamaldehyde as a promising natural anticancer agent. A study by (Silva e Silva Figueiredo et al.,
2023) demonstrated that cinnamaldehyde exhibits extensive antimicrobial activity against bacterial and fungal
pathogens such as Escherichia coli, Staphylococcus aureus, and Candida albicans. It also inhibits microbial
virulence and biofilm formation, making it a strong candidate for the development of novel antimicrobial agents
(Silva e Silva Figueiredo et al., 2023). Triacetin (glycerol triacetate), while commonly used as a solvent or
pharmaceutical excipient, has also demonstrated biological functionality. (Wolfson et al., 2012) showed that
triacetin serves as a green solvent for the sustainable synthesis of bioactive cinnamyl acetate with high yield and
recyclability, indicating its potential in pharmaceutical formulation technologies and biocatalysis systems
(Wolfson et al., 2012). Eugenol has been shown to possess strong anti-inflammatory, antioxidant, and cytotoxic
properties. Sharma et al. (2017) reported that eugenol exhibited significant free radical scavenging activity,
improved cellular antioxidant defense, and demonstrated cytotoxic effects on prostate cancer cell lines. it
showed moderate antileishmanial activity, highlighting its therapeutic versatility (Sharma et al., 2017).

Peker and Kaltalioglu (2021) showed that eugenol significantly reduces the expression of inflammatory
mediators such as TNF-a, IL-1B, and IL-6, while enhancing the activity of antioxidant enzymes like superoxide
dismutase (SOD) and catalase in lipopolysaccharide (LPS)-stimulated macrophage cells (Gulec Peker &
Kaltalioglu, 2021). Acetic acid, while structurally simple, exerts antimicrobial activity by altering pH and
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disrupting bacterial membrane proteins. In a study by Takeda et al. (1968), acetic acid participated in
electrochemical transformations of cinnamic acid derivatives, suggesting its chemical and potential biological
relevance in oxidative pathways and antimicrobial mechanisms Takeda et al., 1968).

The combined use of cinnamaldehyde and eugenol has shown synergistic anti-inflammatory and antioxidant
effects. (Mateen et al., 2019) demonstrated in a collagen-induced arthritis model in rats that both compounds
significantly reduced oxidative stress biomarkers (e.g., ROS, lipid peroxidation), improved enzymatic
antioxidant levels (SOD, catalase), and decreased inflammatory cytokines (TNF-a, IL-6). Eugenol was found to
be more effective than cinnamaldehyde in reducing joint inflammation and tissue damage (Mateen et al., 2019).

Table 2. Comparison of inspection of the yield of cinnamon bark essential oil and SNI standards.
Number 06-3734-200606-3734-2006

No Parameter Result SNI. 06-3734-2006
1. Color Light yellow Light yellow to light brown
2. Smell Cinnamon flavor Cinnamon flavor

3. Solubility in 70% ethanol Dissolved substance Soluble 1:3

4, Cinnamaldehyde 92,46% Minimum 50%

Cinnamaldehyde is the basic component in cinnamon bark essential oil. The identification results of this
study are also supported by previous studies which also found the chemical content of cinnamon bark essential
oil contains Cinnamaldehyde (65-75%) (Emilda, 2018). While the findings of this study obtained the highest
compound is Cinnamaldehyde (92.46%). Research conducted previously by (Onder et al., 2019) found that the
cinamaldehyde content reached 96.9%, this shows Cinamaldehyde is an important compound in increasing
antioxidant defense in body protection. Cinamaldehyde activity can also relieve coronary vasospasm and
therapeutic drug delivery thus providing a protective effect. Cinnamaldehyde which is a food component
provides many benefits in blood glucose regulation due to its high Cinnamaldehyde content.

Previous research found 72.67% Cinamaldehyde in cinnamom bark essential oil. Each cinnamom spesies
has different compound content and total content. This can be influenced by the type of spesies, planting area,
environmental factors, harvesting age, solvent, and extraction method used so that it can affect the amount of
volatile compounds contained in each spesies. Cinamaldehyde in cinnamon essential oil has a role as an
inhibitor of cariogenic bacteria so that the levels contained therein are high (Iimi et al., 2022).

Other studies mention the activity of giving essential oils can also be done as aromatherapy against
insomnia in the elderly. This is in line with previous research conducted, namely there are differences in
insomnia in the elderly before and after being given essential oil aromatherapy. Aromatherapy on relaxation
techniques from essential oils and classified as nonpharmacological therapy is the first line in recommendations
for overcoming insomnia, especially in the elderly (Sheila et al., 2021).

From the result obtained there is a difference in percent on the discovery of cinnamon bark essential oil
samples taken from Wonorejo village, Gondangrejo, Karanganyer, Central Java Indonesia. The diffrence in
percent in some chemical content is influenced by several factors such as climate, soil type affects chemical
composition, and altitude. (Kurniawati, 2017)K Cinnamon bark contains compounds that have potensia as
antibacterial bacause it has cinnamaldehyde chimical content in essentail oil (Zaki Mubarak, 2016).

4. CONCLUSION

In reference to the results of research that has been done, essential oil obtained from essential oil
distillation in Wonorejo Village, Gondangrejo, Karanganyar, Central Java. From the GC-MS results, the
predominant essential oil identified is Cinnamaldehyde, with a concentration of 92.46%. In comparison, the SNI
06-3734-2006 standard sets the percentage at 50%. Further research is necessary to enhance the quality of
essential oils, ensuring an increased percentage. Based on the findings of this study, it is recommended to
conduct further research to explore the variation in the chemical composition of Cinnamomum burmannii
essential oil from different regions in Indonesia, as climatic and geographical factors may influence the content
of bioactive compounds. Future studies could also examine the relationship between the chemical composition
of the essential oil and its pharmacological potential, particularly for applications in the development of
biopharmaceutical and cosmetic products. Additionally, research into the impact of different extraction methods
on the quality of the essential oil could provide further insights into optimizing the production process.
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