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Abstract 
Eucalyptus camaldulensis is an evergreen plant with remarkable industrial 

importance and biological properties. Its effectiveness against numerous 

diseases has been reported throughout human history. Recent research reports 

on this plant have also confirmed its medicinal properties. This review 

compiled different biological activities and medicinal properties of essential oil 

extracted from Eucalyptus camaldulensis. It has been concluded that this 

marvelous natural product exhibits a wide range of biological activities e.g., 

antibacterial, antifungal, antidiabetic, antiviral, antioxidant, antiprotozoal, 

larvicidal, acaricidal, and cytotoxic activities, etc. Its active component 

Eucalyptol has the potential to combine with drugs to take them inside the cell. 

This review can be beneficial for researchers working in the field of medicinal 

plants, natural products from Eucalyptus camaldulensis, and their medicinal 

applications to explore new research horizons.  
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Introduction 

Eucalyptus camaldulensis belongs to the family 

Myrtaceae and the genus Eucalyptus [1]. There are 

140 genera and around 3800 species in this family that 

are distributed around the globe in tropical and 

subtropical regions [2-4]. Eucalyptus has almost 700-

800 species [5, 6]. It is substantially used in plywood, 

pulp and solid wood while its essential oils have 

applications in cosmetic, perfumes, food and medicine 

industries [7]. In the present review, the scope of 

Eucalyptus camaldulensis in treating human diseases 

is discussed. Specifically, medicinal properties and 

various traditional and current biological applications 

of Eucalyptus camaldulensis with more focus on the 

role of its essential oil and active component of oil in 

imparting these properties are described. 

Importance of medicinal plants 

Plants make up a large proportion of medicines 

worldwide. Out of 374,000 species of plants, vascular 

plants are about 308,312, of which 295,383 are 

flowering plants/angiosperms (monocots 74,273 & 

dicots 210,008). While smaller plants consist of algae 

44,000, ferns 10,560, hornworts 225, gymnosperms 

1,079, mosses 12,700, liverworts 9,000 and lycopods 

1,290. Out of approximately 4 million plant species 

one-quarter of species are exploited due to their 

medicinal properties (Fig. 1) [8]. 

Traditional and indigenous medicines widely use 

natural products and half of the medicines consumed 

globally today are provided by the derivatives of these 

natural products [9-12]. Vascular plants are a large 

source of phytochemicals that have the potential to 

fight off several fatal illnesses worldwide [8]. 

Plants having medicinal properties are termed 

medicinal plants. Chemical constituents present in 

different parts of the plant have the potential to be 

used in drug synthesis. These constituents may be 

present in leaf, root, fruit, seeds, flowers, bark, or the 

whole plant and are called active substances. The 

compounds having a physiological impact on living 

organisms are active substances. They can be used as 

a medicinal drugs because they have a therapeutic 

effect (directly or indirectly) against certain illnesses 

[13-16] (Fig. 2). 

 
Fig. 1: Medicinal plants around the globe 

 

Essential oils in plants 

While essential oils had been used for religious 

purposes approximately 6000 BC ago, their 

therapeutic use is recorded to gain popularity after 

1910. In the late 1970s as the clinical and therapeutic 

use of oil came into focus, schools were opening in 

Britain to study these essential oils [17]. In the 

European Pharmacopeia 7th edition, essential oil is 

defined as “Odorant products, which have the 
complex composition, and obtained from plant raw 

extract, either extracted by the steam of water, dry  

 

 

distillation or a suitable mechanical method without 

heating” [18]. 

Essential oils (volatile oils) are aromatic and oily 

liquids in nature collected from different plants of 

plants (wood, bark, leaves, twigs, seed, fruits, buds, 

roots, and flowers). They can be collected by the 

means of expression, extraction, or fermentation. 

For commercial production of essential oil, the most 

common method is steam distillation [19, 20]. To 

separate the essential oil from the aqueous phase, a 

physical method is used typically which has no 

significant effect on the chemical composition of oil 

[18]. However, environmental conditions, plant 
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genotype and chemo-type and variation in species or 

sub-species influence the chemical composition of 

this oil [7, 21].  

Moreover, the essential oil is also known as secondary 

metabolites in a plant that possesses a mixture of 

complex organic compounds that are volatile such as 

hydrocarbon groups (terpenes and sesquiterpenes),  

oxygenated groups (phenols, ether phenols, 

aldehydes, ketones, lactones, ethers, esters, alcohols, 

etc) [22-27] (Fig. 3). Generally, all essential oils have 

two or three major constituents with the highest 

percentage in concentrations (20%-70%) as compared 

to the other constituents that are present in trace 

amounts [18]. 

 

 
 

Fig. 2:  Medicinal effect of Eucalyptus camaldulensis to treat (directly or indirectly) certain illnesses 

 

 
Fig: 3: Essential oils components in plants 
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Medicinal properties of essential oils 

Essential oils have certain biological activities such as 

antibacterial, insecticidal, antifungal, antiviral 

insecticidal and antioxidant properties. Some have 

shown the potential against cancerous cells while 

some are used in aromatherapy, perfume and food 

industries [19, 28-31].  

The essential oil has found widespread use for treating 

different infectious diseases of the skin, urinary tract, 

respiratory system and gastrointestinal systems. For 

example, tea tree essential oil is beneficial for treating 

acne and other skin infections [32].  

A significant characteristic of essential oil and their 

constituents is hydrophobicity or lipophilicity, which 

enables them to pass through lipids of bacterial cell 

membrane and mitochondria, hence destroying the 

cell structure that eventually leads to bacterial death 

by leakage of critical components of cells and ions to 

great extent [33-35]. 

Additionally, significant scientific evidence indicated  

that under conditions of oxidative stress, ROS 

(reactive oxygen species) such as hydroxyl, 

superoxide, and peroxyl radicals are generated by the 

components present in essential oil and the balance 

between oxidation and anti-oxidation is considered to 

be critical for maintaining a healthy biological system. 

Thus, it can be expected that various compounds in 

these oils have general as well as specific activity 

against microbes [19, 36-40]. 

Extraction and isolation techniques for 
essential oil 

Extraction, distillation and pressing are principle 

methods for extracting desired components from EOs 

[41]. Several advanced extraction techniques; 

including supercritical fluid extraction, subcritical 

extraction liquid, solvent-free microwave extraction 

and conventional techniques; hydrodistillation, steam 

distillation, hydro-diffusion, and solvent extraction 

are available for extraction [39, 42-46] (Fig. 4).  

 

 
Fig. 4: Extraction methods for essential oil 

 

Each method exhibits discrete advantages and 

determines the biological and physicochemical 

properties of the essential oil [18, 21, 47]. Significant 

factors for solid-liquid extractions include a suitable 

solvent system, the solvent-to-herbs ratio, the sizes of 

ground and dried herb materials, the duration, 

temperature and agitation rate [48]. 

Genus Eucalyptus 

Eucalyptus is evergreen, perennial, woody shrubs to 

tall trees that grow rapidly to the gigantic sized tree. A 

French botanist, L’ Heritier, first introduced the Genus 

Eucalyptus [49]. The acacia genus Eucalyptus is 

considered the second-largest genera that include 900 

species and subspecies identified throughout the globe 

[50]. Systematically the genus is placed under the 

Kingdom: Plantae; Class: Magnoliopsida; Order: 

Myrtales and Family: Myrtaceae and Genus: 

Eucalyptus [49]. The species of the genus Eucalyptus 

are forest trees and shrubs native to Tasmania and 

Australia. The genus was successfully planted in other 

parts of the world for various purposes. Eucalyptus 

species presently occur in most tropical and 

subtropical regions and became an important widely 

planted genus [7]. 
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Medicinal properties of Eucalyptus 

From ancient times, Eucalyptus has been used by 

aboriginal people for multiple purposes but mostly for 

food and medicine [7, 49]. As its essential oil 

possesses significant medicinal properties, several of 

its species are used for aromatherapy in Japan and 

Europe [8]. Eucalyptus trees grow rapidly which 

makes them an important hardwood forest crop that is 

used in the paper and pulp industry. Eucalyptus timber 

is used for fuel and construction, while its gum is used 

to treat diarrhea [51].  

Eucalyptus oil is used as a solvent/sealer in dentistry 

and as a disinfectant while its products are also used 

topically to relieve muscle pain [52]. More than 300 

species of this genus contain volatile oils in their 

leaves including Eucalyptus citriodora, Eucalyptus 
tereticornis, Eucalyptus globulus, Eucalyptus 

melanophloia, Eucalyptus crebra, Eucalyptus 

microtheca and Eucalyptus camaldulensis [53]. 

Global production of Eucalyptus essential oils (EOs) 

is roughly 3000 tons and the major EOs producers of 

Eucalyptus are Portugal, Chile, Spain, China and 

South Africa. Eucalyptus EOs are used for fragrance 

in cosmetics, detergents, soaps, lotions, perfumes and 

in household products. They are also used in food 

items and beverages such as soft drinks,  

confectionaries, baked goods, meat products and ice 

creams as a flavoring agent [51]. The essential oils of 

Eucalyptus species also possess significant biological 

properties including antimalarial, antiseptic, 

diaphoretic, analgesic, disinfectant, anti-

inflammatory, antibacterial and antioxidant properties 

[19, 29-31, 54]. 

Eucalyptus camaldulensis  

E. camaldulensis (Fig. 5) is a worldwide extensively 

distributed Eucalyptus species. It is formerly 

Eucalyptus rostrata Schl. and it is a tree by habit. 

Redgum, long beak eucalyptus, river gum, Murray red 

gum, and red river gum are such common names for 

this species. The name of this species originated from 

the name of L'Hortus Camaldulensis di Napoli; a 

private garden near the Camaldoli monastery adjacent 

to Naples. This place was the first-ever source of this 

plant. Frederick Dehnhardt (Chief Gardener at the 

Botanic Gardens in Naples), describes this specie in 

1832  [2]]. This species has two varietal forms i.e., E. 

camaldulensis var. camaldulensis and E. camldulensis 

var. obtuse. A sub-species E. camaldulensis subsp. 

simulata found in the North Queensland, is recognised 

as a hybrid of E. tereticornis Smith and E. 
camldulensis var. obtuse [55] (Table 1). 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5:  Eucalyptus camaldulensis tree, bark, leaves, and fruits

Ethnomedicinal importance of Eucalyptus 

camaldulensis 

Native societies in Australia have known the 

medicinal potential of the E. camaldulensis plant and 

they used it for treating a wide range of diseases such  

 

as respiratory diseases (trachalgia, asthma, laryngitis, 

sore throat, coughs, laryngalgia, pharyngitis and 

common cold) [56, 57] and gastrointestinal diseases 

(diarrhoea, ulcer, colic and dysentery) [58]. They used 
it to treat open wounds, cuts, bleeding [59-61] other  
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Table 1. Distinctive properties of E. camaldulensis subspecies 
Distinctive 

characteristics 
Taxon 

 
E. camaldulensis var. 

camaldulensis 
E. camaldulensis var. obtusa 

Eucalyptus camaldulensis 

subsp. simulata 

Bark 
Rough at the base, grey, white-
colored 

Seasonally powdered, whitebark 
Smooth at the base, grey, white 
colored 

Leaves 
Non-glaucous, narrowly 

lanceolate, green, juvenile leave 

Dull-glossy green, mature leaves with 

densely-very densely reticulate venation 

Adult green, densely reticulate, 

lanceolate or ovate juvenile 
leaves 

Operculum 0.3-0.7 cm long with a strong beak 
0.4-0.7 cm long, glaucous, round-

obtusely conical juvenile growth 
horn-shaped, 0.9-1.6 cm long 

then to wash the open wounds [62] while its decoction 

was used to heal muscle spasms, [63] pains, and aches 

in joints and teeth [64]. They used smoke baths for 

patients with cold, sickness, fever and flu [65]. A 

smoke bath is a folk remedy where the patient is 

surrounded by young burning leaves of smoke [2, 66, 

67]. Its leaves are also helpful in relieving pain during 

childbirth beside it increases milk production in 

mothers [60, 68]. 

Recent research studies on E. camaldulensis have 

confirmed its traditional usefulness and medicinal 

potential for various ailments [69-75]. Decoction of its 

leave is effective for respiratory and urinary tract 

infections [UTIs] while its essential oil possesses 

astringent, anaesthetic and antiseptic properties [58]. 

Leaf extract of E. camaldulensis has also shown 

potential for treating ulcers by decreasing gastric acid 

production in animal models [Rattus norvegicus 

domesticus]. Eucalyptus camaldulensis extracts and 

oils can also serve as food preservatives as an 

alternative to synthetic preservatives and chemicals 

due to their antioxidant properties [2]. 

Eucalyptus camaldulensis essential oil 

Eucalyptus camaldulensis comprises essential oil and 

its essential oil possesses various biological properties 

including antioxidant, antimicrobial, antiseptic, 

insecticidal, nematicidal, herbicidal, acaricidal and 

wound healing properties [58]. These properties are 

exhibited due to the presence of certain bioactive 

components present in its essential oil [76, 77]. E. 
camaldulensis essential oil is also used as a 

chemotherapy agent, soap-making agent, grease 

remover and to treat gastrointestinal and respiratory 

disorders [8]. According to Ghasemian, et al. (2019), 

the main constituent of its essential oil is 1,8-cineole 

or eucalyptol which is 92% of the total oil compounds. 

Some tropical species of E. camaldulensis have a high 

concentration of 1, 8-cineole in their leaves essential 

oil that is used in various commercial products. This 

oil is used in perfumes, cosmetics, food, medicine and 

pharmaceutics industries. Eucalyptol is a terpene in 

nature that is extensively used in the food and 

cosmetic industry as terpenes are approved by US 

Food and Drug Administration (FDA). Antimicrobial 

studies on 1,8-cineole suggested that it is effective 

against both gram-positive and negative bacterial 

strains [32]. According to literature, the essential oil 

from E. camaldulensis has a low density i.e 

~0.92g/ml. The oil is liquid at room temperature to 

even at -20 oC. Generally, it is pale yellow against a 

white background with a watery viscosity. It is 

reported to have a very distinct clear, sharp, 

pine/minty smell. This oil is soluble in solvents 

including DMSO (Dimethyl sulfoxide), DCM 

(Dichloromethane), and ethanol while insoluble in 

water [78]. 

Physical properties of essential oil 

According to the literature, essential oil from E. 
camaldulensis has a low density of ~0.92g/ml. The oil 

is liquid from room temperature to even at -20 oC. 

Generally, it is pale yellow against a white 

background with a watery viscosity. It is reported to 

have a very distinct clear, sharp, pine/minty smell. 

This oil is soluble in non-polar solvents including 

DMSO (Dimethyl sulfoxide), DCM 

(Dichloromethane), and ethanol while insoluble in 

water [78]. 

Chemical composition of Eucalyptus camaldulensis 

essential oil 

E. camaldulensis essential oil is about 5% of the total 

leaf mass. Multiple factors like genotype, soil 

characteristics, seasonal change and water availability 

influence the composition and yield of the essential 

oil. Hence, significant variations in results can be 

observed in research reports on this essential oil. 

According to Ghasemian et al. (2019) the key 

component of E. camaldulensis EO is 1,8-cineol or 

eucalyptol forming 92% of oil [32]. Essential oil yield 

in E. camaldulensis leaves from Pakistan is reported 

to be 0.90–0.98%.  
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All the essential oil components are terpenes in nature 

that can be further classified based on isoprene units, 

monoterpenes (C5H8), sesquiterpenes (C10H16) and 

extended chains comprising isoprene units (C15H24). 

Terpenoids (Oxygenated terpenes) are present in the 

oil [32]. As per literature, E. camaldulensis EOs are 

rich in 1,8-cineole (eucalyptol), terpinen- 4-ol and 

trans-pinocarveol along with some monoterpenes 

including γ-terpinene, β-pinene, α-thujene and p-

cymene. Sesquiterpenes, however, are relatively low 

in concentration. According to Ghasemian et al., 

throughout the year essential oil composition had 

monoterpenes concentrations of about 34.6–56.3% 

while sesquiterpene and oxygenated sesquiterpenes 

had concentrations of 6.6–16.5% and 2.1–11.1% 

respectively [32]. 

According to Mubarak et al., (2015) the major 

components in E. camaldulensis oil were γ-Terpinene-

72.5%, o-Cymene-14.6% and Terpinen-4-ol- 6.7% 

respectively [7]. In a study by Dhakad et al., (2018) 

complex composition of E. camaldulensis oil under 

different distillation methods was observed with fifty-

four constituents (largely monoterpenes and 

sesquiterpenes) forming 95% of the oil. The mean 

yield was 0.25% which is very low and the chief 

components were 1,8-cineole-16.2% and α-pinene-

15.6% [8]. Basak et al., (2010) identified 29 

components forming 99.10% of the total essential oil. 

Some of these chief constituents were  p-cymene-

68.43%, 1,8-cineole-13.92%, 1-(S)-α-pinene-3.45%-

and R-(+)- limonene-2.84% [51] (Fig. 6). 

 

O

1,8-cineole gamma-Terpinenep-cymene

OH

linalool o-Cymene

a-pinene alpha-terpinene

HO

Spathulenol

OH

Terpinen-4-ol

alpha-phellandrene

O

cryptone limonene
 

Fig. 6: Structure of major components in E. camaldulensis essential oil 

 

In another study it was reported that essential oil  of  

E. camaldulensis consisted of thirteen types of 

compounds named as linalool-17.0%, p-cymene-

12.2%, 1,8-cineole-16.1%, -farnesol-11.1%, -

terpinene-10.7%, phenythyl acetate-7.1%, 

paraldehyde-5.3%, geranial-6.6%, terpinene-4-ol-

5.3%, and p-ment-1-en-3, 8-diol-5.1% [53]. Gakuubi 
et al., (2017) reported the main components of EO  

 

 

were 1,8-cineole-16.2%, 𝛼-pinene-15.6%, 𝛼-

phellandrene-10.0%, and p-cymene-8.1% [79].  

Elaagib et al. (2012) analysed the chemical 

constituents of E.camaldulensis essential oil and 

found that γ-terpinene was present 63.8% , o-Cymene- 

22.5%,, Terpinen-4-ol-9.5% and Terpinolene 1.3% 

[80]. Chahomchuen et al., (2020) identified 24 
compounds in E. camaldulensis essential oil and the 

key components were 1,8-cineole-31.08%, α-
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terpinene-22.04%, α-phellandrene-21.06%, o- 

cymene-5.74%, α-pinene-3.03% and α-terpinolene-

2.05% [81]. Chalchat et al., (2001) studied the 

essential oil of Eucalyptus camaldulensis from 

Jerusalem and found that the key components were p-

cymene-24.2%, Spathulenol-l7.5%) and cryptone-

6.9% [82] (Table 2).  
 

Table 2: Major chemical constituents of Eucalyptus 

camaldulensis essential oil reported by different researchers 
Sr. # Compound name % Composition References 

1 γ-Terpinene 72.5% 

[7] 2 o-Cymene 14.6% 

3 Terpinen-4-ol 6.7% 

1 1,8-cineole (16.2%) 
[8] 

2 α-pinene (15.6%) 

1 p-cymene (68.43%) 

[51] 2 1,8-cineole (13.92%) 
3 1-(S)-α-pinene (3.45%) 

1 linalool (17.0%) 

[53] 2 1,8-cineole (16.1%) 
3 p-cymene (12.2%) 

1 1,8-cineole (16.2%) 

[79] 2 𝛼-pinene (15.6%) 

3 𝛼-phellandrene (10.0%) 

1 γ-terpinene (63.8%) 

[80] 2 o-Cymene (22.5%) 
3 Terpinen-4-ol (9.5%) 

1 1,8-cineole (31.08%) 

[81] 2 α-terpinene (22.04%) 
3 α-phellandrene (21.06%) 

1 p-cymene (24.2%) 

[82] 2 Spathulenol (l7.5%) 
3 cryptone (6.9%) 

According to Sabo et al. (2019), E. camaldulensis EOs 

can be divided into two different types depending 

upon their concentration. Type I essential oil are rich 

in cineole concentration containing 80-90% of 1,8-

cineole and pinene while Type II EO has a relatively 

low concentration of cineole in it. Examination of two 

Eucalyptus species E. camaledulensis var. obtuse and 

E. camaledulensis var. camaldulensis revealed that 

their major components were cryptone-14%, p-

cymene-22%, spathulenol-17% and 1,8- cinole-52%, 

α-pinene-15%, aromadendrene-3% respectively. This 

analysis indicates that these essential oils belong to 

different categories hence different subspecies [2]]. 

According to Sabo et., al (2019) Eucalyptus 

camaldulensis EOs can be divided into two different 

types depending upon their concentration. Type I 

essential oil are rich in cineole concentration 

containing 80-90% of 1,8-cineole and pinene while 

Type II EO has a relatively low concentration of 

cineole in it. Examination of two Eucalyptus species 

Eucalyptus camaledulensis var. obtuse and 

Eucalyptus camaledulensis var. camaldulensis 

revealed that their major components were p-cymene-

22%, cryptone-14%, spathulenol-17% and 1,8- 

cinole-52%, α-pinene-15%, aromadendrene-3% 

respectively. This analysis indicates that these 

essential oils belong to different categories hence 

different subspecies (Table 3) [2]. 
 

Table: 3. Major constituents of different variations in 

Eucalyptus camaldulensis subspecies [2] 
Eucalyptus camaledulensis 

var. camaldulensis 

Eucalyptus camaledulensis 

var. obtuse 

p-cymene (22%) 1,8- cinole (52%) 

cryptone (14%) α-pinene (15%) 
spathulenol (17%) aromadendrene (3%) 

Eucalyptol is a major bioactive 
component 

One of the main components of E.camaldulensis 

essential oil is Eucalyptol. Its chemical nature makes 

it biologically active and enables it to interact with 

cells. Eucalyptol increases the permeability of the cell 

membrane and by coupling with impenetrable drugs, 

it allows their entry into the cell. This mechanism can 

be used in combining drugs with cineol that can bind 

with hydrophilic as well as lipophilic compounds 

(Fig. 7) [32]. 

 
Fig. 7: Coupling of Eucalyptol (1,8-cineole) with different types of drugs and their penetration in plasma membrane. 
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This substance has shown significant, long-lasting and 

broad-spectrum antimicrobial activity against both 

types of bacteria (gram-positive & gram-negative). 

1,8-cineole is licensed to be used in the cosmetic and 

food industry for a long. It is terpene in nature and 

terpenes are safe to use organic compounds that have 

been approved by the US Food and Drug 

Administration (FDA) [32]. 

Eucalyptol is effective against respiratory diseases 

[40, 83] as it reduces the duration, frequency and 

severity of inflammation in the respiratory tract like 

menthol. It activates the nasal receptors and 

decongests the upper portion of the respiratory tract 

by stimulating the bronchial epithelium and reducing 

the mucolytic effect [50]. 

Pharmacological activities of 
Eucalyptus camaldulensis  

E. camaldulensis has shown several biological 

activities (antioxidant, anti-fungal, anti-bacterial and 

anti-larval activity, pesticidal, antiviral, cytotoxic, 

larvicidal, antiprotozoal, antidiabetic, and acaricidal) 

due to the active components present in its essential 

oil [7, 30, 84-91]. Among these activities, some are 

reported below. 

Antibacterial activity 

Eucalyptus camaldulensis plant EOs have shown 

efficacy against a variety of bacteria [2]. They are 

active against both Gram-positive and Gram-negative 

bacteria [19]. According to Sabo et al. (2019), the 

comparative analysis between Eucalyptus 

camaldulensis EOs with other species of this genus 

reveals it is more effective against bacteria [2]. Vashit 

et al.  (2012) reported excellent inhibition of S. aureus 

and E. coli by leaves essential oil of this plant [92].  

The same results were found by El Baz et al. (2105) 

on bacterial species including Escherichia coli, 
Candida albicans and L. monocytogenes. Its activity 

against microbes is due to the presence of eucalyptol 

and α-pinene. Some shreds of evidence also suggest 

that other functional groups such as terpenes, alcohol, 

ketones and phenol in plant material are associated 

with antibacterial characteristics [19]]. In a study by 

Dhakad et., al (2015) it was reported that the bioassays 

from E. camaldulensis leave EOs exhibited more 

antimicrobial activity against gram-positive bacterial 

strains than the negative strains. Furthermore,  the 

activity is usually increased with an increase in the 

concentration of essential oil [8].  

Antioxidant activity 

Phenolic groups in Eucalyptus oil impart antioxidant 

properties due to their radical scavenging activity 

[52]. Oxidative stress causes aging and other 

degenerative processes which can be controlled by 

antioxidants proven by clinical experiments. 

However, synthetic oxidants are harmful due to their 

carcinogenic and liver-damaging effects and the trend 

is shifting towards natural antioxidants. 

Epidemiological study reports have indicated 

erythrocyte membrane lipids, diabetic tissue and 

plasma lipoproteins undergo high lipid peroxidation. 

This can be controlled by Eucalyptus camaldulensis 

essential oil as compared to positive standards. It 

inhibits lipid peroxidation (non-enzymatic) in rat liver 

[51]. 

Antifungal activity 

Essential oil from E. camaldulensis leaves also serves 

as an antifungal agent. It is effective against wood rot 

fungi, household molds, and phytopathogenic fungi 

[2]. Crude oil acts as fungistatic where it inhibits the 

growth of mycelium in Phaeoramularia angolensis at 

6000-65000 ppm [92]. 

Antiviral activity 

Essential oil from E. camaldulensis has exhibited 

efficacy against several viruses [2]. Reports have 

confirmed its activity against Rotavirus, herpes virus 

type-1, Coxsackievirus B4 and Wastrain [8]. RNA 

viruses are also affected by this essential oil [19]. 

Antiprotozoal activity 

E. camaldulensis EO has been tested active against 

protozoans due to its multi-component nature. In vitro 
antitrypanosomal activity has shown that essential oil 

targets several sites of these microorganisms in a short 

time in dose-dependent manner [2]]. 

Anti-worm activity 

Bioactive fractions of essential oil exposure to 

Schistosoma mansoni worms showed extensive 

deformation and severe swelling in treated worms 

which seizes their activity against animals. Hence, 

Eucalyptus camaldulensis essential oil is toxic to these 

worms [19]. 
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Antidiabetic activity 

In vitro assessments have shown antidiabetic activities 

of E. camaldulensis (EO) by the inhibition of α-

amylase and α- glucosidase [8]. In another study, it 

was confirmed that in the presence of  E. 

camaldulensis Eos, inhibition of α-amylase and α-

glucosidase takes place by a non-competitive 

mechanism [51]. 

Larvicidal/Nematocidal activity 

Nematodes are plant parasites that infest all types of 

food crops. They reduce crop yield and result in huge 

great economic losses every year. Nematodes 

annually cause approximately worth 78 billion US$ 

crop loss worldwide. Eucalyptus oils have 

demonstrated nematicidal activity in different 

experiments [93]. In Meloidogyne exigua (a coffee 

plant parasite) the hatching at (J2) second stage 

juveniles is severely affected by E. camaldulensis 

essential oil and the larval mortality rate is increased 

due to the presence of nematicidal components [8]. 

Acaricidal activity 

Free-living parasites such as ticks and mites can be 

effectively dispelled by active components in essential 

oils. Cineole-rich essential oil has demonstrated 

effectiveness against Tetranychus urticae, 

Dermatophagoides pteronyssinus, Phytoseiulus 

persimilis and Varroa Jacobson [93]]. 

Cytotoxic activity 

Several studies have been conducted to investigate the 

cytotoxic activity of essential oils against cancer cell 

lines [8]. Al-Fatimi et al. (2105) reported that E. 

camaldulensis oil has considerable cytotoxic activity 

against cancerous cells [94]. Eualyptus essential oil 

also reduces cancer cells as it has anti-cancerous 

activity [95] by inhibiting the migration or invasion of 

the cancerous cell to healthy cells and causing the 

death of infected cells [96-98] Mubarak et al. (2010) 

found that E. camaldulensis leaves essential oil 

exhibited cytotoxic activity against three tested cancer 

cell lines; HL-60, WEHI-3, and HT-29. With an IC50 

value of 16.1, the most sensitive cells were WEHI-3. 

The essential oil demonstrated less cytotoxic efficacy 

in HT-29 and HL-60 cells with IC50=50.5 and 42.1, 

respectively). RAW 264.7 cells were also less affected 

by this essential oil  [7]. Pre-clinical trials are required 

to determine the pathway of eucalyptus extract and its 

potential against tumors [99, 100]. 

Conclusion and future prospect 

Eucalyptus camaldulensis and its essential oil have 

proven to exhibit multiple biological functions from 

ethnomedicinal uses to ethnopharmacological 

activities. Studies have indicated that this plant indeed 

has marvelous healing potential hidden in its oil that 

can revolutionize not only medicine but the human 

future as well. Further research is needed to make the 

best use of already known properties, and explore its 

novel applications and commercial benefits. 
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