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Abstract 

Medicinal plants with antimicrobial compounds play a crucial role in combating various pathogens. 

Eucalyptus, belonging to the myrtle family, is notable for its diverse antimicrobial compounds. This 

fast-growing plant thrives in many countries and its various parts offer significant medicinal value, 

including timber, pulpwood, and essential oils. The leaves, often considered forest harvesting waste, 

contain essential oils with potential medicinal benefits. Members of the genus Eucalyptus are highly 

valued for their contribution to various commercial essential oils and aroma chemicals. Extracts 

obtained from these plants undergo thorough analysis, including phytochemical examination, 

quantitative assessment, and antibacterial assays. In the phytochemical analysis of Eucalyptus oil, key 

components identified include 1,8-cineole, α-terpinyl acetate, ρ-cymene, and ϒ-terpinene. Eucalyptus 

oils have demonstrated a pronounced bacteriostatic effect against gram-positive bacteria, while the oil 

derived from Eucalyptus urophylla hybrid has been observed to specifically affect gram-negative 

bacteria. These antibacterial properties are associated with the terpenoid content present in the 

essential oils. Appreciating the antibacterial qualities of essential oils is essential in choosing suitable 

antibiotics, whether they are bacteriostatic or bactericidal, for effective treatment. The formulations 

derived from these oils hold promise for potential applications in both the food and pharmaceutical 

industries. In summary, the study highlights the antimicrobial potential of Eucalyptus essential oils, 

emphasizing their effectiveness against a range of bacteria. The findings suggest potential applications 

in various industries, including food and pharmaceuticals. 
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INTRODUCTION 

Eucalyptus is distinguished as one of the most 

widespread plant genera globally, renowned for its 
rapid growth and substantial economic 

significance [1]. Originating from Australia, this 

genus, belonging to the myrtaceae family, 

comprises approximately 800 species, with over 
300 of them containing volatile oils in their leaves. 

Notably, only a limited number of species, less 

than 20, have been commercially utilized for the 
extraction of essential oils. These oils, 

characterized by a high concentration of 1,8-

cineole (exceeding 70%), are widely employed in 

pharmaceuticals and cosmetics [2]. Additionally, 
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extracts derived from eucalyptus leaves have received approval for use as food additives. 
Research has explored the potential of eucalyptus as an alternative remedy for various infections, 

given its antimicrobial properties. Essential oils from eucalyptus, especially those abundant in 1,8-

cineole, have been employed through inhalation for pulmonary infections [3]. Certain eucalyptus 
species are utilized in Tunisian folk medicine as antiseptics for respiratory tracts Throughout history, 

the medicinal properties of eucalyptus have been utilized to address various health conditions, including 

arthritis, asthma, burns, fever, influenza, sore throat, malaria, wounds, and pharyngitis. Studies have 
unveiled a range of properties in eucalyptus leaf extracts, including antihyperglycemic, antioxidant, 

antibacterial, ulcer-healing, cytotoxic, anti-inflammatory, and analgesic effects [4]. 

 

When compared to chemical-based medications, pharmaceuticals derived from plants are thought to 
be comparatively safer. Over 80% of the world's population relies on traditional medicinal herbs to meet 

their basic healthcare needs, according to the World Health Organization (WHO). Plant-derived 

compounds present a chance to create novel antibiotic classes in the ongoing hunt for antibiotics 
(ATBs). When choosing the right antibiotics for therapy, understanding the difference between 

bacteriostatic and bactericidal effects is essential. 

 
In the face of diminishing effectiveness of many antibiotics against pathogens, there's a pressing need 

to discover alternative antimicrobial agents to combat resistant microorganisms. Additionally, research 

has focused on understanding the influence of growth conditions on the chemical composition and 

antibacterial properties of eucalyptus essential oils. The correlation between the major components of 
these oils and their potential antibacterial activity is also subject of investigation (Figure 1). 

 

 
Figure 1. Eucalyptus oil. 
 

SCIENTIFIC CLASSIFICATION OF EUCALYPTUS 

 

The scientific classification of Eucalyptus is provided in Table 1.  
 

 

 

 

 

Table 1: SCIENTIFIC CLASSIFICATION OF EUCALYPTUS 

Kingdom Plantae 

Subkingdom Tracheobionta 
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Super division Spermatophyta 

Division Magnoliophyta 

Class Dicotyledons 

Subclass Rosidae 

Order Myrtales 

Family Myrtaceae 

Genus Eucalyptus 

Species Eucalyptus globules labill 

  

 
MAJOR SPECIES 

There are over 800 species of eucalyptus, the major ones are enlisted below (Table 2). 

 
Table 2: Species of Eucalyptus 

 

Major species of eucalyptus Major species of eucalyptus 

Eucalyptus amygdalina Eucalyptus microtheca 

Eucalyptus australiana Eucalyptus nitens 

Eucalyptus botryoides Eucalyptus ovate  

Eucalyptus calophylla Eucalyptus pauciflora 

Eucalyptus camaldulnesis Eucalyptus perriniana 

Eucalyptus citriodora Eucalyptus pilularis 

Eucalyptus cladocalyx Eucalyptus polyanthemos 

Eucalyptus consideniana Eucalyptus polybractea 

Eucalyptus cypellocarpa Eucalyptus populnea 

Eucalyptus dives Eucalyptus radiate 

Eucalyptus gigantean Eucalyptus regnans 

Eucalyptus globulus Eucalyptus risdonni 

Eucalyptus gomphocephala Eucalyptus robusta 

Eucalyptus grandis  Eucalyptus rossi 

Eucalyptus gunnii Eucalyptus rostrata 

Eucalyptus incrassate Eucalyptus saligna 

Eucalyptus kino Eucalyptus sideroxylon 

Eucalyptus largeflorens Eucalyptus sieberiana 

Eucalyptus lesouefii Eucalyptus smithii 

Eucalyptus macrocarpa Eucalyptus tereticornis 

Eucalyptus macrorhyneha Eucalyptus tetrodonta 

Eucalyptus maculate Eucalyptus umbra 

Eucalyptus marginata Eucalyptus urophylla 

Eucalyptus melanophloia Eucalyptus viminalis 

Eucalyptus melliodora Eucalyptus wandoo 

 
GEOGRAPHICAL LOCATION 

Eucalyptus, a member of the Myrtaceae family, is native to Australia, and some species are also 

found in neighboring countries [5]. This versatile plant thrives in a broad range of soils and climates, 

leading to its introduction into North and South Africa, Asia, and Southern Europe [6]. Interspecific 
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hybrids are cultivated in various countries, including Brazil, Congo, China, Indonesia, South Africa, 

the Philippines, Vietnam, Thailand, Malaysia, Argentina, Chile, Paraguay, and Uruguay [7] [Table 3]. 

Globally, there are around 700 eucalyptus species, but only about 1% find industrial applications [8] 

(Figure 2). The timber of eucalyptus is utilized for fuel, shelterbelts, windbreaks, and hardwood fiber 
[9]. In addition to its industrial uses, eucalyptus essential oils have diverse medicinal and commercial 

applications [10]. Essential oils derived from eucalyptus are utilized in traditional or folk medicine and 

are recognized for their diverse properties, including anesthetic, anodyne, antiperiodic, antiphlogistic, 

antiseptic, astringent, deodorant, diaphoretic, disinfectant, expectorant, febrifuge, fumigant, hemostatic, 
inhalant, insect repellent, preventive, rubefacient, sedative yet stimulant, suppurative, tonic, and 

vermifuge properties [11]. 

 

 
Figure 2. Different eucalyptus species. 

 

Table 3: Different eucalyptus species 
Country Species 

Thailand  E. urophylla, E. urophylla(RFD clones) 

Thailand and China E. urophylla X E.camaldulnesis 

Congo, Portugal, Taiwan, 
Ethiopia, Brazil, China, 
Australia 

E. urohylla 

Tunisia E.maidenii, E.astrengens, E.cinerea, E.leucoxylon, E.lehmanii, E.sideroxylon, 

E.bicostata, E.angulosa, E.oxidantes , E.microcarpa 

North Queensland, Papua New 
Guinea and Indonesia 

E. pellita 

East Kalimantan E.globulus, E.camaldulnesis, E.odorata, E.deglupta 

Nigeria E. camaldulnesis 

Senegal  E. alba 

Central java, Indonesia E. melaleuca leucadendra 

Tunisia  E.diversifolia, E.falcata, E.gomphocephala, E.maculata, E.platypus, 
E.polyanthemas, E.rudis, E.dundasii, E.populifolia 

Germany  E. globulus, E.radiata , E.citriodora 

Iran  E. aeurginosa 

Saudi Arabia E. camaldulnesis 
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North Eastern Tunisia 
 

E.globulus, E.maidenii, E.astrigens, E.camaldulnesis, E.lehmanii, E.melliodora, 
E.erythrocorys, E.gomphocornuta, E.oxidantes,  E.microcarpa, E.angulosa, 

E.paniculata 

Nine species of eucalyptus are specifically used for medicinal and commercial purposes, as outlined 

in Table 4. Additionally, E. cinerea and E. cneorifolia possess medicinal value, and E. macarthurii is 
utilized in perfumery. The varied uses of eucalyptus underscore its significance in both traditional 

medicine and various industries [Fig. 3]. The Physical and chemical properties of Eucalyptus oil are 

mentioned in Table 5. 

 
Table 4: Cultivated Eucalyptus species. 

Uses Species Country 

Medicinal Eucalyptus globulus Labill. China, Portugal, Spain, India, Brazil, Chile, 
Bolivia, Uruguay, Paraguay 

E. smithii R. Baker South Africa, Swaziland, Zimbabwe 

E. polybractea R. Baker (syn. E. fruticetorum F. 

Muell. ex Miq.) 

Australia 

E. exserta F. Muell.  China  

E. radiata Sieber ex DC. (syn. E. australiana, E. 
radiata var. australiana) 

South Africa, Australia 

E. dives Schauer   Australia 

E. camaldulensis Dehnh. (syn. E. rostrata Schldl.)  Nepal 

 

 

 

 

 

Table 5: Physical and Chemical Properties of Eucalyptus Oil  

State Liquid oil 

Color Pale yellow 

Taste Cooling pungent taste 

Boiling point of cineole 176˚C-177˚C 

Density 0.921-0.923 

Odor Camphoraceous with sweet odor 

Solubility Insoluble in water but soluble in high concentration, alcohol, oil fats etc.. 

 

Five commonly used extraction methods are: 

1. Hydrodistillation: This method entails placing plant material and water in a container, heating 

from below, and condensing the aromatic vapor into a liquid with minimal hydrosol (water). The 
total oil yield increases with distillation time, but the principal component percentage decreases 

accordingly [12, 13]. 

2. Steam distillation: In this method, plant material is introduced into a flask, and steam is applied 
to vaporize the volatile oils. Although akin to hydrodistillation, steam distillation often yields a 

higher quantity of oil [14]. 

3. Vacuum distillation: For extracting essential oils from various eucalyptus species, vacuum 
distillation is employed at lower temperatures to prevent changes in the chemical composition of 

essential oils during distillation [15]. 

4. Supercritical fluid extraction (SFE); This method involves using gases, commonly CO2, as non-

polar solvents under specific temperature and pressure conditions. Recognized for its efficiency 
and speed, this approach is faster compared to hydrodistillation [16]. 
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5. Subcritical-water extraction (SWE): Using hot water (100-374°C) as an extractant under high 
pressure, this method is faster and more efficient than hydrodistillation. It offers advantages such 

as shorter extraction time, high extract quality, lower costs of the extracting agent, and 

environmental friendliness [17, 18]. 

 
Figure 3. Eucalyptus phytochemical composition and medical applications. 

 

It's important to note that each extraction method has its unique characteristics and advantages, 

allowing for flexibility in choosing the most suitable technique based on the specific requirements of 

the extraction process [19, 20]. 

 

 

DISCUSSION 

The World Health Organization (WHO) has identified antibiotic resistance as one of the top ten 

dangers to global health in 2020 [21, 22], posing a serious threat to public health worldwide. The 

development of antibiotic resistance mechanisms in bacteria, which is a concerning trend, is made worse 

by the overuse and abuse of antibiotics in both clinical and agricultural settings [23, 24]. 
 

Using essential oils is a good substitute to fight antibiotic resistance. Particularly eucalyptus essential 

oil is a complex blend of volatile substances with variable degrees of antibacterial action [25, 26]. 
Interestingly, eucalyptus essential oil's antibacterial qualities can be strengthened even more when 

combined with other substances, such as other essential oils and traditional antibiotics [32, 33].  This 

approach opens up new possibilities for addressing bacterial infections and may contribute to mitigating 
the global challenge of antibiotic resistance [27]. 

 
Uses of Eucalyptus Oil  

• Medicinal and antiseptic 

• Repellent and biopesticide 

• Flavouring 

• Fragnance 

• Industrial 
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• Safety and toxicity. 
 

General Uses  

• Timber 

• Essential oil 

• Phenolics 
 
Pharmacological Actions 

Various pharmacological activities reported in this plant such as diabetic, inflammation, malarial, 
bacterial infection, neurological disorder and other CNS disorder [36, 40]. 

 
Benefits and Uses of Eucalyptus Oil 

• Relieves stuffy nose 

• Best of all skin types 

• Eases sore muscle and joint pain 

• Pain comforter  

• Improve hair health 

• For Diffusion 

• Promotes healing 

• Stress buster. 
 

Future Prespective 

Various research and development initiatives have been launched to explore the diverse medicinal, 
agronomic, and commercial aspects of the eucalyptus plant [28, 29]. Genomic endeavors in this plant 

species offer the potential for developing enhanced, fast-growing varieties. Additionally, there is a 
growing focus on researching the medicinal properties of eucalyptus oil and extracts, particularly in the 
context of their bioactivity against zoonotic and infectious diseases [30, 35].  

 

In the majority of studies, evidence is presented in the form of MIC values (Minimum Inhibitory 
Concentrations), diameters of zones of inhibition, and time kill studies [31, 36]. This analytical 
approach helps in assessing the efficacy of eucalyptus-derived compounds against various pathogens, 
providing valuable insights for further applications in medicine and agriculture.  

 
CONCLUSION 

Eucalyptus, with its natural and cloned varieties, is extensively utilized for various commercial 

purposes [35]. Eucalyptus globulus, in particular, has been renowned for its ethnomedicinal and 
therapeutic significance for many decades. Numerous eucalyptus species have been subject to extensive 

research, revealing their therapeutic activities, including antiviral, antibacterial, anti-diabetic, anti-
inflammatory, antioxidant, antitumor, anticancer, and hepatoprotective properties [38]. The rich content 

of bioactive secondary metabolites, such as terpenoids, tannins, flavonoids, and their derivatives, 
contributes to the observed antiviral and antibacterial effects, supporting the plant's traditional use as 
an antiseptic [37]. 

In the present review, an effort has been made to compile information on eucalyptus species, 

encompassing descriptions, phytochemical analyses, therapeutic applications, and related details 

[34,39]. This comprehensive approach contributes to the existing knowledge on the multifaceted uses 

and potential benefits of eucalyptus [36, 41]. 

 

Abbreviations 

EO – Essential Oil 

GC-MS – Gas Chromatography – Mass Spectrometry 

FTIR – Fourier Transform Infrared 

ATR-FTIR – Attenuated Total Reflection – Fourier Transform Infrared 
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MIC – Minimum Inhibitory Concentration 

MBC – Minimum Bactericidal Concentration 

GLC-MS – Gas Liquid Chromatography – Mass spectrometry 

PCA – Princial Components Analysis 

HCA – Heirarchical Cluster Analysis 

GC/MS – Gas Chromatography/ Mass spectrometry 

EGEO – Eucalyptus Globulus Essential oil 

EGEO nanoemulsion – Nanoemulsion Containing EGEO 

EGEO nanogel – Nanogel Containing EGEO 
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