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Abstract 
ssential oils (Eos) are volatile oils extracted 

from aromatic plants. In this study, the 

antimicrobial effects of essential oil from 

Eucalyptus globulus leaves against selected 

bacteria, (Salmonella typhi, Escherichia coli and 

Staphylococcus aureus) and fungi (Aspergillis 

species and candida albicans) was carried out. 

Extraction of Essential oil was done by steam 

distillation. The Antimicrobial sensitivity and 

minimum inhibitory concentration were 

determined using Agar well diffusion method to 

obtain zone of inhibition on Muller-Hinton Agar and 

potato dextrose agar. Gentamycin was used as 

positive control, while diamethyl sulfoxide (DMSO) 

was used as negative control. Results of this study 

revealed that essential oil of Eucalyptus globulus, 

has antimicrobial activity 

against test organisms. 

Zone of inhibition ranges 

from 12mm to 29mm with 

Aspergellus species lowest 

(12mm) while S.aureus 

highest 29mm. The 

minimum inhibitory 

concentration values 

ranges from 20.50mg/l to 

32.50mg/l. The study 

indicated that essential oil 

from E.globulues 

exhibited strong 

antimicrobial activity. It is 

recommended that 

further study be done to 

explore its potential for 

preparation as 

antimicrobial drug for 

treatment of infectious 

diseases.
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INTRODUCTION 
lants have remained an important source of medicine. Essential oils (EOS) 

are important natural products utilized worldwide for medicinal, cosmetics 

and beverages. Essential oils are volatile oils from aromatic plants 

responsible for the characteristics scent, odour, or smell they exude (Okigbo et al 

., 2009). Essential oils are one of the most important natural products derived from 

plants for the various biological properties and medicinal uses. (Elshafie et al, 

2015). According to Ali et al, (2015) there has been great interest in the use of EOS 

for their curative effects in aromatherapy. 

The medicinal properties of plants have received a great interest because of their 

low toxicity, pharmaceutical activities and economic viability (Elshafie et al., 2015). 

Great consideration has been given to the effective use of EOs in clinical 

procedures (Elshafie and Camele, 2017). Plant derived drugs remain an important 

resource in developing countries, to combact serious diseases including infectious 

disease. According WHO, (2002) approximately 60-80% of the world’s population 

still relies on traditional medicine for the treatment of common illness. Essential 

oils have been shown to have a plethora of medicinal values (Mekonnen et al., 

2016) among compound, of natural origin, biological activities have been shown 

by essential oils from aromatic and medicinal plants and have received particular 

attention because of their radical-scavenging properties (Chouhan et al., 2017). 

An important role of essential oils in nature is the protection of plants by acting as 

antifungal, antibacterial, antiviral and insecticidal agents against herbivores. 

Studies have shown that the essential oils from leaves of plants such as Thymus 

Schimperi have antihelmintic, antibacterial, antifungal, antifumor, anti-

inflammatory action and act as immune boaster (Bachir and Benali, 2012). 

Eucalyptus is one of the diverse genus of flowering plants in the world belonging 

to the family myotaceac and comprises about 800 species (Gil et al., 2010). 

Eucalyptus has been used in folk medicine throughout the world as anti-

inflamatory analgesic and antipyretic remedies for symptoms of respiratory 

infections such as cold, flu and simus congestion. Eucalyptus globulus is common 

species grown in Nigeria. It is called pole wire tree, and blue gum tree. Eucalyptus 

globules is a medical plant, which leaves and bark are used for treatment of some 

diseases. The chemical composition of E. globulus essential oil are ∞-pinene, β-

pinnere, limonene, 1,8-cineole, sabimene, camphor and ∞-phellandrene (Negash 

et al., 2006).  
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Eucalyptus has been regarded as a rich source of essential oils which are used in 

cosmetic, toiletness, food and pharmaceutical industry. Studies conducted by 

Ahmad et al., (2005) Lee et al., (2010) showed EOs from eucalyptus species possess 

important biological activities including diaphoretic, disinfectant, antimalarial, 

analgesic, anti-inflammatory, antibacterial and antioxidant properties. Several 

bioactivities such as antioxidant, antimicrobial, insecticidal, antibacter and 

fungicidal effects have been observed for essential oils produced by Eucalyptus 

species Kumar et al., (2012)  Essential oils are regarded as safe substances 

containing compounds that can be used as antibacterial and antifungal additives 

in food (Stefanalis et al ., 2013). 

The emergence of antibiotic resistant pathogens has created the need to research 

and develop new antimicrobial agents from various sources to combact it. Greater 

attention is now on screening natural sources for alternative novel antimicrobial 

agents such as essential oils. In Nigeria, infectious diseases such as typhoid and 

candidiasis have become recalcitrant due to abuse/misuse and indiscriminate use 

of antibiotics. However, plants which contain essential oils such as Eucalyptus 

globules abound everywhere. The essential oil from such can be studied for 

development of efficacious antibiotics 

 

Aim: 

The aim of this study was to evaluate the antimicrobial activity of Eucalyptus 

globules against selected bacteria and fungi species. 

 

Objectives 

The specific objectives were to: 

• Extract essential oil from E.globulus using steam distillation. 

• Determine the effect of the essential oil on S.aureus, E.coli, S.typhi; 

Aspergillus species and candida albicans. 

• Determine minimum inhibitory concentration. 

 

Materials and Methods 

Materials, Chemicals and Reagents used. 

Fresh leaves of Eucalyptus globulus, nutrients agar, nutrient broth, distilled water, 

scissors, beakers, test tubes, sterile borer, hand gloves, separating funnel, Muller-

Hinton agar, disk diffusion inhibitor zone venier ruler, potato dextrose agar (PDA) 

sodium sulphate, dessicator and gentamycin,  
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Dimethyl sulfoxide (DMSO), Micropipettes, and lacophenol. 

 

Test Organism (Clinical Isolates) 

The bacterial test organisms used in this study were, Esheriehia coli, Salmonella 

typhi, staphylococcus aureus and two fungi candida albicans and Aspergillus species. 

These were donated by the Dalhatu Araf Specialist Hospital Lafia. The test 

organisms were authenticated and confirmed by standard morphological and 

biochemical tests including gram reaction, catalase test, citrate utilization, 

coagulase, urease and methyl red tests. 

Collection of Plant Material 

The fresh leaves of E. globulus were from Ombi II, Lafia, Nasarawa state. The plant 

was identifies by Botanists in the Department of Science Laboratory Technology, 

Isa Mustapha Agwai 1 Polytechnic Lafia. 

 

Extraction of Essential Oil 

Steam distillation process as described by Negash et al. (2006) was used to obtain 

essential oil from E. Globulus leaves. The fresh leaves (150g) were cut into pieces 

within 3hrs after collection and then placed into the still chamber where steam 

was being passed from the bottom. The essential oil from the leaves was carried 

along with the steam from the top of the still and passed through the condenser 

and collected. The mixture was separated using separating funnel after it was 

allowed to stand for sufficient time, to be clear as it remained on top of the water. 

The essential oil collected was then dried over anhydrous sodium sulphate and 

stored in an air tight container at temperature of 00C until required. 

 

Preparation of Inoculums: 

The bacteria used for the study were prepared by inoculating the clinical isolates 

into nutrient broth and incubated at 370C for 24hrs. The fungal isolates were 

cultivated on potato dextrose agar and incubated at 300C for 48hrs. 

 

Antimicrobial Sensitivity Testing 

Susceptibility test was carried out using Agar well diffusion technique as described 

by Negash et al., (2006). Muller-Hinto agar was use for the bacteria while potato 

dextrose agar for the fungi species onto sterile plates, 25ml of molten Muller-Hinto 

agar cooled to about 450C was added. The 24hr old cultures of the bacterial 

isolates were inoculated into the plates by spread plate method. Similarly cultures 
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of Candida albicans and Aspergillus species were spread on potato dextrose agar 

plates using a sterile cotton wool swab to enable the microbes to spread over the 

entire surface of agar plate to obtain a uniform plate surface growth Mekonnen 

et al., (2015) 

The inoculated plates were allowed to dry and four (4) wells were made an each 

plate using sterile borer. Using a micropipette, 40µl and 50µl of the undiluted 

essential oil of E. globulus was placed into each of the well respectively. For 

positive control 10mcg of gentamycin was used and dimethyl suffoxide (DMSO) 

used as a negative control. 

The plates were left undisturbed at room temperature for about 45minutes. Plates 

with bacteria were incubated at 370C for 24 hours while plates containing 

Aspergillus species and Candida albicans were incubated for 48 hours at 350C. After 

incubation, the zones of inhibition were measured using a ruler and results 

recorded in millimeter (mm). All the tests were repeatedly done in triplicate and 

the mean value was taken and recorded. 

 

Determination of Minimum Inhibitory Concentration (MIC) 

The MIC was obtained using the micro broth dilution method. The MIC of the 
essential oil was evaluated by varying the concentration of the oil through micro 
broth dilution process as described by Andualem et al ., (2014). The concentration 
of the essential oil used for MIC evaluation was done at five concentrations; 
40mg/ml, 45 mg/ml, 50 mg/ml, 55mg/ml and 60mg/ml using serial dilution in 
nutrient broth. 
From suspension of each test organism which was incubated overnight in nutrient 

broth, 50µl was added to the test tubes containing the essential oil and mixed 

property. These were incubated at 370C for 24 hours, after incubation, a sterile 

cotton wool swab, suspension of each tube to observe for bacterial growth or 

inhibition. The concentration in which growth on solid media was obtained 

indicated that it was unable to inhibit the bacteria. The lowest concentration of an 

antimicrobial agents is that inhibited the visible growth of microorganisms after 

overnight incubation (Andualem et al ., 2014). The test was repeated in triplicate 

for each  strain after 24 hours of incubation. 

 

Results 

The results of essential oil obtained from E.globulus and tested against five 

microorganisms, namely Salmonelatyphi, E.coli, Staphylococcusaureus, Aspergillus 

species and  Candida albicans are shown in table below. 



 

 
 

 
194 

MEDITERRANEAN PUBLICATION 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – NSAR 
VOL. 18 NO.9 JUN-2022 ISSN: 2669-4382 

EDITOR-IN-CHIEF 
Prof. G.O. Emerole [NIGERIA] 

Table 1: Antimicrobial activity of E.globulus essential oil against test organisms 

Mean zone of Inhibition (mm) 

Bacterial/Funngi  E.globulose Gentamycin  DMSO 

S.typhi               20  18   Nil 

S.aureus   29  30   Nil 

E.coli    19  22   Nil 

Aspergillus Spp  12  Nil   Nil 

C.albicans   17  12   Nil 

 

 

The zone of inhibition of the essential oil tested showed varied degrees of 

antibacterial and antifungal activity against the clinical isolates. Essential oil of 

E.globulus inhibited the growth of test organisms as shown in table. 

Essential oil showed zones of inhibition of 20mm, against S.typhi, 29mm against 

S.aureus, and 19mm against E.coli for Aspergillus spp and C.albicans the zones of 

inhibition were 12mm and 17mm respectively. 

 

Table 2: Minimum inhibitory concentration (MIC) in mg/ml of E.globulus essential 

oil against tested bacteria and fungi 

Bacteria/Fungi MIC(mg/ml) 

S.typhi 25.00 

S.aureus 20.50 

E.coli 30.00 

Aspergillus spp 32.50 

C.albicans 28.50 

 

Table 2 showed the MIC of essential oil against the test organisms. The MIC for 

S.typhi, S.aureus and E.coli were 25.00 mg/ml, 20.50 mg/ml and 30.00mg/l 

respectively while it was 32.50mg/ml for Aspergillus and 28.50mg/ml for Candida 

albicans. 

 

Discussion  

The issue of antibiotic resistance is increasingly becoming a threat to diseases such 

as typhoid and Volvo candidiasis which have constituted a major problem in Nigeria 

and other developing countries leading to serious morbidity and mortality 
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(Andualem et al., 2014). Conventional drug used for treating infectious diseases 

are available but pathogens develop resistance to them as result of over use or 

abuse of antibiotics. Traditionally, plants extracts have been used and now there 

is renewed interest for cheap alternative sources such as essential oil from plant. 

In this study, the antimicrobial effect of essential oil from E.globulus against three 

(3) bacteria species (E.coli, S.aureus, and S.typhi), and two (2) fungi species 

(Aspergillus species  and C.albicans was determined. 

In vitro antimicrobial activity of essential oil from E.globulus revealed effect 

against all the test organisms as indicated by the zones of inhibition. Essential oil 

extracted from E.globulus leaf demonstrated stronger antibacterial than 

antifungal activity. These results are in line with the report of studies by Mekonnen 

et al., (2012), Ghaffer et al., (2015). Also, Mekonnen et al., (2016) reported that 

essential oil of E.globulus process antibacterial activity against E.coli, and S.aureus. 

In this study S.aureus strain was more sensitive than other bacteria and fungi 

tested. Candida albicans and Aspergillus species were the less sensitive to the 

essential oil. The results are in conformity with many previous reports that 

demonstrated that Gram positive bacteria were sensitive to essential oil from 

plants than Gram negative bacteria. (Ghaffer et al., 2015, Malyaningsih et al., 2011, 

and Mekonnen et al., 2016) 

Most antimicrobial activities of several plant EOs depend mainly on the bioactive 

components which are able to inhibit the growth of microorganisms and 

completely suppress the pathogens (Elshafie et al., 2015). The antimicrobial 

activity observed in this study could be largely attributed to ∞-pinene and 1,8-

cincole present in the oils as reported by Mekonnem et al., (2016), Chouhan et al., 

(2017). 

The antifungal activity of the essential oil was lower against Candida albicans and 

Aspergillus. Other studies have shown similar outcome, which is probably due to 

low level of the constituents, particularly 1,8-cineole in the eucalyptus essential oil. 

I,8-cineole is known to inhibit the growth of fungi (Chouhan et al., 2017, Mekonnen 

et al., 2016). 

Minimum inhibitory concentration (MIC) of an antimicrobial agent is essential to 

show its effectiveness. In this study, the MIC was determined by well diffusion. 

This bioassay process offers the possibilities of estimating the concentration of 

the antimicrobial agent in the agar dilution or broth dilution. The MIC, in this study, 

showed variation in the concentration against the different strains. The MIC 

ranged from 20.5 -32.5mg/ml. Saida et al., (2016) reported that the MIC value of 
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essential oil from E.globulus varied against the pathogenic strains Pseudomonas 

aerogenosa, S,aureus, Bacillus subtilis, E.coli and Listeria innocua. 

 

Conclusion 

The results from this study indicated that essential oil from E.globulus exhibited 

strong antimicrobial activity. This can be explored as a potential natural material 

for used in preparation of antimicrobial drugs for treatment of infectious disease. 

 

Recommendation 

• Further research should be conducted on the essential oil from E.globulus  

to ascertain its efficacy and mechanism of action. 

• Investigation of the synergistic combinations of essential oils can facilitate 

applications of essential antibiotic to resistant pathogens. 

• Essential oils are considered to be safe and can be added to food to 

improve such life. 
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