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ABSTRACT 

 
Eucalyptus sp. is one of the plant genera from the Myrtaceae family which is widely known for its diverse 

secondary metabolite content and high biological activity. This study aims to systematically examine the 

diversity of active compounds and potential bioactivity of various Eucalyptus species, especially in the leaves, 

bark, seeds, and essential oils. Various compounds such as 1,8-cineole, citronellal, flavonoids, and phenolic 

compounds have been shown to contribute to pharmacological activities such as antioxidants, antimicrobials, 

anti-inflammatory, immunomodulators, anticancer, as well as natural insecticides and repellents. The results of 

the review indicate that these activities have great relevance in the development of biopharmaceutical products, 

cosmetics, and other health applications. The diversity of compounds and broad pharmacological effects place 

Eucalyptus as a very potential source of natural materials to be developed sustainably. 
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I. INTRODUCTION 

Plants from the genus Eucalyptus are a group of woody plants belonging to the 

Myrtaceae family and are widely distributed in the Australian region, but are now cultivated 

globally, including in Asia, Africa, and South America (Chandorkar et al., 2021). This genus 

includes more than 700 species, including Eucalyptus globulus, Eucalyptus camaldulensis , 

and Eucalyptus citriodora , which are well known for their abundance of secondary 

metabolites content (Hayat et al., 2015). Over the past few decades, Eucalyptus species have 

become important subjects of numerous phytochemical and pharmacological studies, due to 

their potential as sources of natural bioactive compounds (Mierza et al., 2023). 

Eucalyptus species contain various active compounds, such as essential oils 

(especially 1,8-cineole or eucalyptol), flavonoids, tannins, triterpenoids, and other phenolic 

compounds (Fauzi et al., 2021). These chemical compounds play an important role in their 

biological activities, ranging from antioxidants, antimicrobials, anti-inflammatories, to 

anticancer (Ardilla et al., 2023). This diverse phytochemical profile varies depending on the 

species, but also on the part of the plant used (leaves, bark, or essential oils), the extraction 

method, and the geographical conditions of the growing area (Metboki, 2018). 

In the context of developing natural materials as biopharmaceutical candidates, a 

systematic study of the compound content and bioactivity of Eucalyptus sp . is very relevant. 
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This article aims to comprehensively review the current scientific literature on the chemical 

composition and pharmacological potential of various Eucalyptus species . By summarizing 

the findings of previous studies, this review is expected to provide an in-depth understanding 

and become a basis for further research and development of sustainable plant-based products. 

 

II.  METHODS 

The approach used in this study is descriptive qualitative. This literature review was 

conducted by collecting data from various indexed national journals, Sinta, and Scopus. The 

data collected includes the results of laboratory studies examining the compound content and 

bioactivity of eucalyptus sp. The studies analyzed were selected based on relevance and 

scientific validity. 

 

III. RESULTS AND DISCUSSION 

 

Diversity of Active Compound Content in Eucalyptus sp. 

Species of the genus Eucalyptus are known to contain a wide range of secondary 

metabolites that contribute significantly contribute to their biological activities (Suarantika et 

al., 2024). The most widely studied main content is essential oils stored in the secretory 

glands of leaves (Irvan et al., 2015). These essential oils generally consist of main 

components in the form of monoterpenes and sesquiterpenes, such as 1,8-cineole 

(eucalyptol), α -pinene, limonene, p-cymene, and γ -terpinene (Taufik et al., 2022). The 

relative proportions of each of these compounds depend greatly on the species, leaf age, 

harvest season, and geographical conditions of the plant habitat (Wahyudiono et al., 2022). 

Several species that have been widely studied, such as Eucalyptus globulus , E. 

camaldulensis , and E. citriodora , show distinctive chemical profiles. E. globulus , for 

example, is dominated by 1,8-cineol up to 85% of the total essential oil (Sudrajat, 2016), 

while E. citriodora produces citronellal as the main component with strong antimicrobial 

activity (Syafii et al., 2020). In addition to terpenoids, Eucalyptus leaves are also rich in 

flavonoid compounds such as quercetin, kaempferol, and luteolin (Prado et al., 2015). 

Phenolic compounds such as gallic acid, caffeic acid, and chlorogenic acid have also been 

identified in various polar extracts of this plant (Kurniansyah, 2021). 

The bark, flowers, and seeds of Eucalyptus also contain important metabolites, 

although they are less frequently studied. The bark often contains high amounts of tannins 

(Awaliyan et al., 2017), while the seeds are rich in lipid and phenolic compounds (Suarantika 

et al., 2024). Phytochemical studies have also shown the presence of alkaloid and triterpenoid 

compounds in several parts of the plant (Abubakar & Khaerah, 2022). The complex 

combination of these compounds makes Eucalyptus a potential source of active ingredients in 

natural medicine formulations and raw materials for the phytopharmaceutical industry 

(Tofiana, 2020). 

 

 

Antioxidant Activity 

One of the most dominant biological activities in Eucalyptus sp. is its ability as an 

antioxidant. This activity mainly comes from the content of phenolic and flavonoid 
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compounds that function as free radical scavengers (Abubakar & Khaerah, 2022). The DPPH 

(2,2-diphenyl-1-picrylhydrazyl) test (Lumbantoruan et al., 2023), ABTS (Gullón et al., 2019), 

and FRAP (Ferric Reducing Antioxidant Power) (Moges et al., 2024), are widely used to 

evaluate the antioxidant capacity of Eucalyptus extracts . 

Methanol and ethanol extracts of Eucalyptus camaldulensis leaves have been reported 

to have significant antioxidant activity, equivalent to butylated hydroxytoluene (BHT) as a 

positive control (Wang et al., 2022). The combination of flavonoids and phenolic acids in 

Eucalyptus globulus leaves has a synergistic effect in stabilizing cell membranes against 

oxidative stress (Park et al., 2023). This activity is very important in preventing cell damage 

by free radicals that play a role in various degenerative diseases such as cancer, 

atherosclerosis, and premature aging (Suarantika et al., 2024). 

The high antioxidant power of Eucalyptus also has the potential to be applied in the 

cosmetic field as an active anti-aging ingredient (Almeida et al., 2022), as well as in the food 

industry as a natural preservative (Awaliyan et al., 2017). The stability of phenolic 

compounds during storage and processing is also an important factor that supports the 

practical application of Eucalyptus extract in various fields (Obenu et al., 2025). 

Biochemically, the antioxidant activity of phenolic and flavonoid compounds in 

Eucalyptus occurs through the ability of their hydroxyl (-OH) groups to donate hydrogen 

atoms or electrons to various types of free radicals, such as DPPH, ABTS, and ROO, thereby 

converting these radicals into more stable and non-reactive forms (Lumbantoruan et al., 

2023). In addition, these compounds play a crucial role in chelating transition metal ions, 

such as Fe²⁺ and Cu²⁺, which participate in the Fenton reaction responsible for generating 

highly reactive hydroxyl radicals (OH), thus inhibiting their formation. Flavonoids also 

contribute to the regeneration of endogenous antioxidants, including glutathione (GSH) and 

vitamin E, which help maintain the cellular redox balance (Obenu et al., 2025). The 

synergistic interaction of these mechanisms effectively suppresses lipid peroxidation, 

preserves membrane stability, and protects essential biomolecules from oxidative damage, 

thereby maintaining cellular homeostasis under oxidative stress conditions (Gullón et al., 

2019). 

 

Antimicrobial Activity 

Another quite prominent bioactivity of Eucalyptus sp. is antimicrobial activity (Putri 

et al., 2024). Essential oils from the leaves of various species have shown effectiveness in 

inhibiting the growth of gram-positive and gram-negative bacteria, as well as several types of 

pathogenic fungi. Components such as eucalyptol, α -terpineol, and citronellal are thought to 

play a role in damaging microbial cell membranes, increasing permeability, and causing cell 

lysis (Wibowo et al., 2023). 

Research by (Oriola & Oyedeji, 2022) showed that E. citriodora essential oil has a 

significant inhibition zone against Staphylococcus aureus , Escherichia coli , and Candida 

albicans . The activity is comparable to or even exceeds standard antibiotics at certain 

concentrations. In addition, synergistic activity between essential oils and antibiotics has been 

studied, resulting in increased effectiveness of inhibition of resistant bacteria, such as 

Pseudomonas aeruginosa . 
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The antifungal effects of Eucalyptus are also promising, especially against fungal 

species that cause plant diseases and dermatophyte infections in humans (Metboki, 2018). 

The phenolic and tannin contents in the water and ethanol extracts showed fungistatic and 

fungicidal effects against Aspergillus niger , Fusarium spp. , and Trichophyton rubrum. 

These activities support the use of Eucalyptus as an active ingredient in antiseptic, antifungal, 

and environmental sanitation products (Sukhikh et al., 2022). 

 

Anti-inflammatory and Immunomodulatory Activity 

Terpenoid and flavonoid compounds from Eucalyptus also contribute to anti-

inflammatory activity (Mierza et al., 2023). The main mechanism involves inhibition of the 

synthesis of inflammatory mediators such as prostaglandins and leukotrienes, as well as 

inhibition of enzymes such as cyclooxygenase (COX) and lipoxygenase (LOX) (Polanunu, 

2024). This study showed that E. globulus leaf extract was able to reduce carrageenan-

induced edema, indicating strong anti-inflammatory activity. 

(Maulidiyah et al., 2025) also found that essential oils and phenolic compounds from 

Eucalyptus have immunomodulatory effects by reducing the expression of proinflammatory 

cytokines such as TNF- α and IL-6. This shows that Eucalyptus is not only anti-

inflammatory, but also has the potential to selectively stimulate the immune system. 

These effects have important implications for the development of plant-based 

therapies for chronic inflammatory diseases, including rheumatoid arthritis (Maftuchah et al., 

2020), asthma (Suudi & Mustikawati, 2024), and autoimmune conditions (Mitayani et al., 

2021). Several traditional herbal formulations containing Eucalyptus have also been used 

empirically in the treatment of cough, bronchitis, and respiratory disorders, scientifically 

justified by the anti-inflammatory and mucolytic activities of eucalyptol. 

 

Anticancer Activity 

Although not as intensive as antimicrobial and antioxidant research, several studies 

have shown the potential of Eucalyptus as an anticancer agent. Cytotoxic activity against 

cancer cells has been associated with flavonoid compounds, triterpenoids, and phenolic 

derivatives that can induce apoptosis and inhibit cell proliferation (Tanalp et al., 2023). 

Ethanol extract of E. camaldulensis leaves showed antiproliferative activity against breast 

cancer cells (MCF-7) and cervical cancer cells (HeLa). The mechanisms include cell cycle 

disruption, increased intracellular ROS, and caspase activation (Huang et al., 2022). 

 

 

 

Insecticide and Repellent Activity 

Eucalyptus essential oil has also been widely studied as a natural insecticide and 

repellent against insects, including disease-carrying mosquitoes. Compounds such as 

citronellal (Sakalli et al., 2022), eucalyptol (Mączka et al., 2021), and limonene (Fernandes, 

2022) have been shown to be effective in repelling or killing insects through neurotoxic or 

irritant mechanisms. Eucalyptus -based products have been widely commercialized as 

mosquito repellent lotions and air fresheners (Daud et al., 2023). Its effectiveness against 
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Aedes aegypti, a dengue vector, has been shown to inhibit oviposition and increase larval 

mortality (Kaihena & Ukratalo, 2021). 

 

IV. CONCLUSION 

Eucalyptus sp. is rich in secondary metabolites, including essential oils, flavonoids, 

phenolic compounds, and terpenoids, which play important roles in its various biological 

activities. These active compounds exhibit high antioxidant activity, antimicrobial ability 

against various pathogens, and anti-inflammatory and immunomodulatory effects, which 

support its use in the treatment of long-term diseases. In addition, several studies have shown 

that eucalyptus extracts have anticancer properties in addition to functioning as insecticides 

and natural repellents for disease-causing insects. Eucalyptus is a very potential source of 

natural materials for development in the pharmaceutical, health, cosmetic, and 

phytopharmaceutical industries due to the diversity of its bioactive compounds. 

Future research should focus on bioassay-guided isolation of active compounds, 

elucidation of molecular mechanisms, and the development of standardized formulations for 

clinical or industrial applications. 

 

 

V. REFERENCES 

Abubakar, A. N. F., & Khaerah, A. (2022). Formulasi Biji Alpukat Dan Daun Eukaliptus 

Sebagai Teh Herbal Antioksidan. Jurnal Ilmiah Farmako Bahari, 13(1), 14–21. 

Almeida, T., Moreira, P., Sousa, F. J., Pereira, C., Silvestre, A. J. D., Vilela, C., & Freire, C. 

S. R. (2022). Bioactive Bacterial Nanocellulose Membranes Enriched with Eucalyptus 

globulus Labill. Leaves Aqueous Extract for Anti-Aging Skin Care Applications. MDPI, 

15(5), 2–21. 

Ardilla, D., Rangkuti, K., & Taufik, M. (2023). Utulization of Eucalyptus Grandis Leaf 

Waste in The Production of VCO Based Liquid Soap. Jurnal Biologi Lingkungan 

Industri Kesehatan, 9(2), 190–200. 

Awaliyan, H. M. R., Rosamah, E., & Sukaton, E. (2017). Karakterisasi Tanin dari Ekstrak 

Kulit Kayu Leda (Eucalyptus deglupta Blume.). Jurnal Hutan Tropis, 1(1), 16–28. 

Chandorkar, N., Tambe, S., Amin, P., & Madankar, C. (2021). A systematic and 

comprehensive review on current understanding of the pharmacological actions, 

molecular mechanisms, and clinical implications of the genus Eucalyptus. 

Phytomedicine Plus, 1(4), 1–20. 

Daud, N. S., Sapu, Y. moses, & Idris, S. A. (2023). Efektifitas Sediaan Repellent Stick 

Esktrak Buah Walay (Meistera chinensis) terhadap Nyamuk Aedes sp. Jurnal Insan 

Farmasi Indonesia, 6(3), 92–102. 

Fauzi, M., Rahman, F., Soemari, Y. B., & Purnamasari, R. (2021). Prediksi Senyawa 

Eucalyptus sebagai Inhibitor Potensial Covid-19 Main Protease secara Molecular 

Docking. Al Ulum Jurnal Sains Dan Teknologi, 6(2), 77–83. 

Fernandes, A. rocha. (2022). The Molecular Basis of the Biotransformation of Eucalyptus 

Wastes in Pseudomonas Sp. M1. Universitdade Do Minho: Escola de Ciencias. 

Gullón, B., Muñiz-Mouro, A., Lú-Chau, T. A., Moreira, M. T., Lema, J. M., & Eibes, G. 

(2019). Green approaches for the extraction of antioxidants from eucalyptus leaves. 

Industrial Crops and Products, 1(1), 1–8. 

Hayat, U., Jilani, M. I., Rehman, R., & Nadeem, F. (2015). A Review on Eucalyptus 

globulus: A New Perspective in Therapeutics. International Journal of Chemical and 

Biochemical Sciences, 8, 85–91. 



35   HAYYAN JOURNAL: Volume 2 Number 3, 2025 

 

Huang, Y., An, M., Fang, A., Olatunji, O. J., & Eze, F. N. (2022). Antiproliferative Activities 

of the Lipophilic Fraction of Eucalyptus camaldulensis against MCF-7 Breast Cancer 

Cells, UPLC-ESI-QTOF-MS Metabolite Profile, and Antioxidative Functions. ACS 

Omega, 7(31), 27369–27381. 

Irvan, Putra B. Manday, & Januar Sasmitra. (2015). Ekstraksi 1,8-Cineole Dari Minyak Daun 

Eucalyptus Urophylla Dengan Metode Soxhletasi. Jurnal Teknik Kimia USU, 4(3), 52–

57. 

Kaihena, M., & Ukratalo, A. M. (2021). Daun Kayu Putih sebagai Pengendali Larva Aedes 

aegypti dalam Upaya Pencegahan Demam Berdarah Dangue di Kota Ambon. Biofaal 

Journal, 2(1), 28–34. https://doi.org/10.30598/biofaal.v2i1pp28-34 

Kurniansyah, M. aldo. (2021). Analisis Kelayakan Finansial Pengusahaan Minyak 

Eucalyptus Globulus (Studi Kasus Pada Hutan Rakyat Di Kecamatan Terbanggi Besar 

Kabupaten Lampung Tengah Provinsi Lampung). Skripsi. Universitas Lampung: 

Bandar Lampug. 

Lumbantoruan,  murni suryaani, Lenny, S., & Sembiring,  helmina B. (2023). Antioxidant 

Activity Assay of Eucalyptus pellita Leaf Extract. International Journal of 

Ecophysiology, 5(2), 26–33. 

Mączka, W., Duda-Madej, A., Górny, A., Grabarczyk, M., & Wińska, K. (2021). Can 

eucalyptol replace antibiotics? MDPI, 26(16), 1–16. 

Maftuchah, M., Christine, P. I., & Jamaluddin, M. (2020). The Effectiveness of Tea Tree Oil 

and Eucalyptus Oil Aromaterapy for Toddlers with Common Cold. Jurnal Kebidanan, 

10(2), 131–137. 

Maulidiyah, M., Ardana, I. B. K., & Suardana, I. B. kade. (2025). The Effect of Natural 

Guard Administration in Drinking Water on Nd-Antibody Titers in Broilers. Buletin 

Veteriner Udayana, 17(3), 721–728. 

Metboki, B. (2018). Identifikasi Senyawa Aktif Kulit Batang Ampupu (Eucalyptus alba 

Reinw. Ex. Blume) dalam Menghambat Pertumbuhan Jamur Fusariummoniliforme. 

Savana Cendana, 3(1), 11–13. 

Mierza, V., Fitri, K., Debora, C., Hamidah, S., Indratno, A., & Ambarati, T. (2023). Kajian 

Efektivitas Tanaman Eucalyptus globulus pada Pasien COVID-19 dengan Penyakit 

Komorbid. Journal of Pharmaceutical and Sciences, 6(2), 470–478. 

Mitayani, R., Al Sunjawi, N. A., Nisa, Z., & Khuzaiyah, S. (2021). Eucalyptus Prospects In 

Covid-19 Management. Prosiding Seminar Nasional Kesehatan. 

Moges, G. W., Manahelohe, G. M., & Asegie, M. A. (2024). Phenolic, Flavonoid Contents, 

Antioxidant, and Antibacterial Activity of Selected Eucalyptus Species: Review. 

Biology, Medicine, & Natural Product Chemistry, 13(1), 147–157. 

Obenu, N. mery, Bria,  patrisius maryanto, & Asa, R. (2025). Identifikasi Senyawa Metabolit 

Sekunder Ekstrak Metanol Daun Afrika Vernonia amygdalina Del Dan Ekstrak Etanol 

Eucalyptus Populus Asal Pulau Timor. Jurnal Redoks, 10(1), 57–64. 

Oriola, A. O., & Oyedeji, A. O. (2022). Essential Oils and Their Compounds as Potential 

Anti-Influenza Agents. MDPI, 27(22), 2–27. 

Park, J. Y., Kim, J. Y., Son, Y. G., Kang, S. D., Lee, S. W., Kim, K. D., & Kim, J. Y. (2023). 

Characterization of Chemical Composition and Antioxidant Activity of Eucalyptus 

globulus Leaves under Different Extraction Conditions. MDPI, 13(17), 1–11. 

Polanunu, S. M. A. (2024). Efektivitas gel ekstrak daun kayu putih (melaleuca leucadendron) 

terhadap aktivitas tnf-a pada Lesi Ulserasi Mukosa Mulut: Studi in Vivo. Tesis. 

Universitas Hasanuddin: Makassar. 

Prado,  debora zanoni do, Dionizio,  roberta carvalho, Vianello, F., Baratella, D., Costa,  

sergio marques, & Lima,  giuseppina pace pereira. (2015). Quercetin and indole 3-

butyric acid (IBA) as rooting inducers in Eucalyptus grandis × E. urophylla. Australian 



36   HAYYAN JOURNAL: Volume 2 Number 3, 2025 

 

Journal of Crop Science, 9(11), 1057–1063. 

Putri, S. D., Puspitaningrum, I., & Pujiastuti, R. S. E. (2024). Efektivitas Antimikroba 

Disinfektan Eucalyptus Sp Dan Melaluca Sp Terhadap Staphylococcus Aureus. Journal 

of Nursing Sciences, 13(2), 265–272. 

Sakalli, E. A., Terali, K., Karadag,  ayse esra, Biltekin,  sevde nur, Kosar, M., Demirci, B., 

Baser, K. H. can, & Demirci, F. (2022). In vitro and in silico Evaluation of ACE2 and 

LOX Inhibitory Activity of Eucalyptus Essential Oils, 1,8-Cineole, and Citronellal. 

Natural Product Communications, 17(6), 1–8. 

Suarantika, F., Akbar, N. H., & Patricia, V. M. (2024). Studi Literatur Analisis Senyawa 

Metabolit Sekunder pada Moriga oliefera Lam., dan Eucalyptus globulus Labill. Jurnal 

Inkofar, 8(1), 122–135. 

Sudrajat, S. (2016). Artikel Penelitian Eucalyptus Oil , A Natural Remedy with Many 

Benefits : A Systematic Riview. Jurnal Kedokteran Meditek, 26(2), 52–59. 

Sukhikh, S., Ivanova, S., Babich, O., Larina, V., Krol, O., Prosekov, A., Popov, A., & Kriger, 

O. (2022). Antimicrobial Screening and Fungicidal Properties of Eucalýptus globulus 

Ultrasonic Extracts. MDPI, 11(11), 2–21. 

Suudi, B., & Mustikawati, N. (2024). Efektifitas Pemberian Terapi Uap Minyak Kayu Putih 

terhadap Bersihan Jalan Nafas Pada Anak dengan Bronkitis di RS QIM Batang. Jurnal 

Inovasi Kesehatan Adaptif, 6(6), 12–16. 

Syafii, M., Rahman, A., Hamdi, Hakim,  sukma hayati, & Taufik, M. (2020). Making Hand 

sanitizer from Eucalyptus citriodora plants as an economic opportunity in the new 

normal era. Jurnal Pengabdian Kepada Masyarakat, 5(2), 519–526. 

Tanalp, T. D., Aru, B., & Caglar, K. (2023). Evaluation of Antimicrobial Activities of 

Various Herbal Oils Against Helicobacter pylori and their Cytotoxic Effects on HUVEC 

Cell Line. Hacettepe Journal of Biology and Chemistry, 51(1), 103–113. 

Taufik, M., Zuhra, C. F., Cahyady, B., Hardiyanti, R., Ardilla, D., Razali, M., & Alfian, Z. 

(2022). Application of Biopesticide from Eucalyptus grandis on Mortality of Fruit Flies 

(Bactrocera sp.) on Sweet Citrus (Citrus X Sinensis) Plants. Jurnal Pengabdian Kepada 

Masyarakat, 7(1), 63–71. 

Tofiana, F. A. (2020). Perlukah Resep Dokter Untuk Obat Bahan Alam? Jurnal Analis 

Kebijakan, 4(2), 85–90. 

Wahyudiono, S., Falah, M. D., Suwadji, S., & Aeng, K. S. N. (2022). Evaluasi Pertumbuhan 

Tanaman Eukaliptus (Eucalyptus sp) Pada Variasi Umur dan Unit Pengelolaan Tanah 

yang Berbeda. Jurnal Wana Tropika, 12(2), 55–62. 

Wang, W., Mao, Z., Wu, C., Shahid, H., Wang, S., & Shan, T. (2022). Diversity and 

Antibacterial and Antioxidant Activities of Fungal Endophytes from the Roots of 

Eucalyptus deglupta. Sains Malaysiana, 51(6), 1687–1696. 

Wibowo, M. agus, Rendi, Warsida, Ardiningsih, P., & Jayuska, A. (2023). Karakterisasi 

Minyak Atsiri Daun Kayu Putih (Melaleuca leucadendra) Kota Pontianak dan 

Aktivitasnya Terhadap Streptococcus mutans. Jurnal Ilmu Dasar, 24(2), 121–128. 

 


