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Candida albicans is the common fungal pathogen called Candidiasis, is the 

term used to describe an infection caused by an overgrowth of yeast, 

causing multi-drug-resistant candidiasis in humans. Essential oils are 

characterized as important substances in pharmaceutical products for a 

long time ago. The antifungal effects of various essential oils and plant 

compounds have been established in contradiction of human pathogenic 

fungi. The aim of this study is to assess the fungistatic activities for 17 

essential oils against Candida albicans species. Essential oils (Castor, Sidr, 

Neem, Clove, Black pepper, Cress, Calptus, Learners, Turmeric, Lemon, 

Cypress, Taramira, Peppermint, cinnamon bark, Tea tree, Glycerin, 

Sesame oil) were used to screening their effects against vaginal Candida 

albicans. The antifungals efficacy of essential oils was evaluated by the 

cup plate agar diffusion method on Saboraiud dextrose agar. Screening the 

best essential oil to be used against vaginal candidiasis indicated that 

cinnamon bark essential oil which inhibited the tested strains and showed 

widest a fungistatic activity reached 23 mm, while Clove oil and Cypress 

oil were produced inhibition halos with diameters of 9 and mm and 12.5 

mm, respectively. The findings reported here demonstrate that clove, 

Cypress and cinnamon bark essential oils detected as effective oils against 

Candida albicans as a natural compound to have highly efficacious as 

antifungal agents, this due to the high therapeutic efficiency and low 

toxicity in the treatment of different fungal infections caused by Candida 

spp, however, the antifungal and inhibition activity raise another 

interesting field in researching antifungal therapeutic interventions in both 

clinical and industrial applications.  

      

 
  

1. Introduction  

Worldwide, invasive fungal infections are responsible for greater than 1.5 million deaths annually, Candidia  
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infection which is called Candidiasis, Candidiasis is the term used to describe an illness brought on by a yeast 

overgrowth (Candida) Vaginal yeast infection, diaper rash, and thrush are examples of typical infections. 

Your body contains Candida albicans, a form of yeast that can overgrow if the harmony between good bacteria 

and yeast is disturbed. The majority of these illnesses are caused by the opportunistic yeast infection 

moniliasis or thrush. [1]. From more than 20 types of Candida, Candida albicans are the most common which 

can affect the oral cavity, vagina, penis, it enters deep into the body [2- 4].  

  

An opportunistic infection called Candida albicans causes around 60% of systemic or superficial mycoses. 

Germ tube development and the growth of its tip trigger the changeover to the hyphal phase, which can 

produce a significant pressure for tissue penetration. Lavender oil shown both fungistatic and fungicidal 

efficacy in the current investigation against C. albican strains. [5].  

  

Candida albicans is the most common species associated with systemic infection, possibly fatal disorders are 

included in the category of infections known as candidiasis. The rise in C. albicans infections coincides with 

improvements in medicine, including invasive procedures and immunosuppressive organ transplant therapies. 

Overuse of antibiotics kills the bacterial flora that competes with them, which promotes yeast overgrowth [6].  

  

The yeast characterized by infrequently over grows wildly, thus lead to causing infection. invasive candidiasis 

is estimated to infect over 1 million people per year with a mortality rate between 10% and 75% [7]. Candida 

yeasts are generally present in healthy humans, frequently part of the human body's normal intestinal flora, 

and particularly on the skin and inside the body, such as the mouth, throat, gut, and vagina, however, their 

growth is normally limited by the human immune system and by competition of other microorganisms, such 

as bacteria occupying the same locations in the human body, also, candida requires moisture for growth, 

notably on the skin [8- 10].  

  

Essential oils are well known in traditional medicine as antiseptics and antimicrobial agents. When topically 

applied, they can represent a valid alternative to synthetic drugs. oils predominantly used in aromatherapy as 

a relaxant and sedative agent. It was conventionally used as an antiseptic mediator for insect bites, burns, 

wounds. It has been recognized since ancient times that aromatic plants and spices, as well as their secondary 

metabolites like essential oils have varying degrees of antimicrobial activity to postpone or inhibit the growth 

of pathogenic or spoilage microorganisms [11], [12]. Plant extracts have a broad range of biological activities, 

including: antibacterial, antifungal, antiviral, antimalarial, etc. [13]. Nowadays, the essential oils and their 

components have many applications, both in pharmacology and in food. In addition, they have been 

recognized as therapeutic agents such as anti-fungal, anti-bacterial and anti-inflammatory. A more powerful 

inhibitor of C. albicans growth is essential oil vapour, which results in harmful morphological changes in 

cellular structures and cell surface modifications. Additional benefits of use in the vapour phase include 

efficacy without the need for direct touch, resulting in simplicity of application [14], [15].  

  

Regardless of the discovery of potent antifungals, most of these infections still present a serious medical 

problem owing to increasing fungal resistance [16]. In recent years, essential oils (EOs) have been 

investigated for their antifungal activity which could predict therapeutic benefits for fungal diseases as an 

excellent alternative for the chemical medication [17].  Therefore, the aim of this experiment is to examine 

the anti-fungal activities of different essential oils obtaining from different plant parts (Castor, Sidr, Neem, 

Clove, Black pepper, Cress, Calptus, Learners, Turmeric, Lemon, Cypress, Taramira, Peppermint, cinnamon 

bark, Tea tree, Glycerin, Sesame oil) against Candida albicans.  
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2. MATERIALS AND METHODS  

  

2.1 Media preparation  

The Sabouraud dextrose agar medium was prepared according to manufacturer instructions, 62 grams of the 

powder was suspended in 1000 mL of distilled or deionized water. Mix well. Heat to boil for one-minute 

shaking frequently until completely dissolved. Sterilize in autoclave at 121°C for 15 minutes [18].  

  

2.2 Candida albicans collection  

In total, (81) Candida strains derived from a culture collection of vaginal clinical strain between 1 November 

2020 to, 1 February 2021 from hospitalized patients at the Erbil hospitals. All swabs were routinely cultured 

on Sabouraud Dextrose agar (SDA) plates, then incubated at 37°C for 48-72 hours   

  

2.3 Identification of Candida albicans  

2.3.1 Morphology  

According to morphological characteristic of colony, the C. albicans colonies was white and smooth.  

  

2.3.2 Microscopical Examination by Lactophenol Cotton Blue (LPCB) Staining  

1-Drop of 70% ethanol was added to a clean microscopic glass slide, then by sterile inoculation loop the 

fungal sample was added, teased and mixed well with the alcohol drop.  

2- Two drops of Lactophenol Cotton Blue Solution, carefully covered by sterile coverslip and examine 

microscopically at 40X.  

  

2.3.3 Pure colony of each type was identified by VITEK 2 directly.  

  

2.4 Determination of antifungal activities of essential oils  

Common oils used by people in public for various reason, such as Castor, Sidr, Neem, Clove, Black pepper, 

Cress, Calptus, Learners, Turmeric, Lemon, Cypress, Taramira, Peppermint, cinnamon bark, Tea tree, 

Glycerin, Sesame oil. The oils were purchased from local herbal shop in Erbil and kept at room temperature 

throughout the experimental period.  

  

The susceptibility of Candida albicans to essential oils was evaluated by the cup plate agar diffusion method:  

Each SDA medium plate that was inoculated with suitable inoculums of (Colonies were suspended in sterile 

saline solution at a density corresponding to McFarland opacity standard 0.5, to perform the susceptibility 

test to essential oils components. The concentration of Candida albicans were 101, 103, 105 CFU/mL). Small 

sterile borer of uniform size was placed approximately at 10 cm height, having an internal diameter of 

approximately 6-8 mm Each plate was divided in to three equal portions along the diameter. The plates were 

incubated at 37°C for 24-48 hours. Next day the diameter/zones of inhibition around the oils were measured 

and recorded [19], [20].  

  

3. RESULTS  

The study screened the effect of some common essential oils used by people in public for various reason, such 

as Castor, Sidr, Neem, Clove, Black pepper, Cress, Calptus, Learners, Turmeric, Lemon, Cypress, Taramira, 

Peppermint, cinnamon bark, Tea tree, Glycerin, Sesame oil against Candida albicans.  

  

The results  of  our study  showed that  from totally  81 vaginal  swabs  collected  from different hospitals in  

Erbil  city  and  identified  according  to  their  cultural  morphology,  microscopically,  and confirmation by 
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 VITEK 2 Compact (Figure 1) and only 52(64%) isolates carry the properties of Candida albicans and the 

rest was other spp.  as illustrated in (Figure 2).  

  

 

  

 
  

This study was assessed in vitro antifungal activities of some essential oils on the growth of Candida albicans. 

The result shown that candida albicans was reissuance to most of oils except Clove, Cypress and cinnamon 

bark oils as shown in table 1. The result revealed that Candida albicans was sensitive to Clove oil, the 

inhibition zone were 4 mm, 6 mm and 9 mm respectively as in figure 3.  

  

Table 1. Antifungal efficacy of some essential oils against Candida. albicans evaluated by cup plate agar 

diffusion method.  

Type of essential oils  First trial 101  Second trial 103  Third trial 105  

Castor  R  R  R  

Sidr  R  R  R  

Neem  R  R  R  

Clove  S  S  S  

Black pepper  R  R  R  

Cress  R  R  R  

Calptus  R  R  R  

  
Figure 1:   Candida albicans   on SDA   

  

36 % 

64 % 

Figure 2 : Percentage of  Candida albicans   

Series2 Series1 
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Learners  R  R  R  

Turmeric  R  R  R  

Lemon  R  R  R  

Cypress  S  S  S  

Taramira  R  R  R  

Peppermint  R  R  R  

cinnamon bark  S  S  S  

Tea tree  R  R  R  

Glycerin  R  R  R  

Sesame oil  R  R  R  

  

  
Figure 3: Inhibition zone diameter caused by Cypress oil against candida albicans  

  

Furthermore, Cypress oil had impact on C. albicans isolates the inhibition zone was 11.5 mm for 101 and 

reached 12 mm to 12.5 mm in fungal dilution 103 and 105 respectively as in Figure 4.  

  

  
Figure 4: Inhibition zone diameter caused by Cypress oil against candida albicans.  

 

 Figure 4 show that cinnamon bark essential oil has a high antifungal activity against Candida albicans 101, 

103 and 105 concentration, the clear zone noticeable were interpreted as 20 mm, 23 mm and 23 mm 

respectively.  
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Figure 5. Inhibition zone diameter caused by cinnamon bark oil against candida albicans  

  

4. DISCUSSION  

Some women of reproductive age can develop vaginal candidiasis with C. albicans, [7].  In addition, fungal 

infections treatment is still a clinical challenge, because antifungal drugs, was frequently associated with side 

effects and emergence of drug-resistant strains increased, on the other hand, is a growing concern, which is 

why research into the antifungal potential of new molecules is so important [21].  

  

Plants and their derivatives contain bioactive molecules have different antibacterial effects like essential oils 

[22], [23]. Therefore, our aim in this study was to assess the fungistatic of 17 essential oils. To date essential 

oil have been used in many in vitro studies and have shown remarkable antifungal effects, especially against 

Candida spp and can be used as an alternative therapy against many fungal diseases [24].  

  

For many centuries, essential oils have been utilized empirically for a wide range of purposes. Numerous in-

vitro investigations on their antibacterial and antifungal properties were carried out, particularly in the most 

recent decades. Numerous essential oils have been shown to have antimycotic effects and may be utilized as 

antifungal medications. For instance, research on the Santolina chamaecyparrus essential oil has indicated 

that it may be effective in treating several types of candidosis. Although these statistics are helpful, there are 

methodological discrepancies, such as the choice of plant extracts, microorganisms studied, and antimicrobial 

test methodologies, that make it difficult to directly compare results on various essential oils [25].  

  

According to [26], the chemical makeup of EOs with high concentrations of carvacrol and thymol determines 

their antibacterial efficacy whereas their phenolic alcohol content determines their antifungal activity. The 

carvacrol-rich oregano essential oil (EO), in contrast to other chemotypes with a lower phenolic content, 

inhibited C. albicans. Our findings showed that oregano and carvacrol have intriguing antifungal action 

against yeasts other than Candida. The permeability and operation of cell membrane proteins are changed by 

phenol-rich EOs. The antibacterial action of plant extracts cannot be attributed to a single mechanism because 

of the range of chemicals present, but rather to a number of mechanisms in the microorganism's many exterior 

and internal cell locations [26].  

  

In  the  present  study,  the results  showed  that most of  the tested  essential oils  did not  have  effects  on 

the growth of Candida albicans, while the cinnamon essential oil showed a significant effect on the inhibition 

of Candida albicans  growth  followed by Cypress and Clove oils. In contrast, the previous studies, shows 

that oils of apricot seed, black seed,  pepper, thyme  were reported as antimicrobial agents [27- 29]. It is well  
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known that the antimicrobial activity of the plant extract and plant oils is mainly relied on the nature and the 

ecological source of the derived plant source. Therefore, sometimes there are studies on the antimicrobial 

effect of the plant oil and other studies showed different results.  Similar to the current result, cinnamon oil 

also has strong antimicrobial action against different pathogenic candida. In addition to the antimicrobial 

activity of cinnamon has many functions including relieving fever, inducing sweat and dispersing and easing 

pain, in addition to anticancer and antivirus properties [30].  

  

Other research has explored the effect of 21 plant essential oils against multidrug resistant Candida spp., in 

which it was found that citral, cinnamaldehyde, and cymbopogon martini (lemongrass, LEO) showed 

substantial inhibitory actions and were significantly efficient than antifungal (flfluconazole and amphotericin 

B). [31]. As a result, Candida spp. exhibit increased resistance to antifungal medications.and the role of 

biofilm in disease development has necessitated research for new antifungal treatment strategies and 

development of natural antimicrobial agents to help decrease negative effects of synthetic chemicals and drugs 

[32], [33].  

  

The [34], mention the antimicrobial activity of the essential oils of Cupressus sempervirens is associated with 

their major constituents such as αpinene, β-phellandrene, α-Terpinyl acetate and cedrol. These components 

have been reported to display antimicrobial effects. The essential oils containing terpenes are also possess 

antimicrobial activity [34]. Moreover, the [35], referenced the Cupressus sempervirens essential oils have 

antimicrobial properties, which can be used as natural antimicrobial agents for human and infectious diseases 

and in food preservation [35].  

  

Cinnamon and clove essential oils has been reported by [36] as inhibitors growth of Penicillium spp. and 

Aspergillus spp. and they also could extend the shelf life of green bean cake by about 9–10 and 3–4 days, 

respectively. Also, [37], indicated the synergistic antifungal effect of combined composed of cinnamon and 

clove essential oils on fungi and was recommended as a safe and natural antifungal blend in the 

pharmaceutical industries.  

  

Cinnamon, citronella, thyme, and other essential oils are GRAS (Generally Recognized as Safe) according to 

the "U.S. FDA (Food and Drug Administration)". Furthermore, it has been demonstrated that there was no 

obvious toxicity in mice after oral administration of thymus vulgaris. There is a significant probability that 

EOs will be employed in the future because they have recently been widely used like new coverings or 

fungicide substitutes in the preservation of fruits, vegetables, and other goods. The safety of EOs is related to 

various factors, such as the dosage, action time, and receptor. In general, small amounts of EOs are safe for 

most people [38], [39].  

  

5. CONCLUSION  

There is an increasing demand for natural therapies and rising need for clinical research on various essential 

oils as empirical evidence suggests these natural compounds could be highly efficacious as antifungal agents, 

following, this is due to the high activity of therapeutic competence and minimum toxicity in the treatment of 

diverse fungal infections caused by Candida spp.  

  

From the results of the present study, it was concluded that the clove, cypress and cinnamon bark essential oil 

were effective against the growth of Candida albicans. Further studies are required to detect the mechanism 

action of these essential oil. It could be helpful to detect the antifungal activity of the present essential oil and 

other essential oils against other types of fungi.  
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Further in vivo studies are needed to assess any potentially toxic effect of these essential oils, however, the 

antifungal and inhibition activity raise another interesting field in researching antifungal therapeutic 

interventions in both clinical and industrial applications.  
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