
ABSTRACT
This study aimed to assess the antifungal efficacy of essential oils extracted from Origanum vulgare and Thymus vulgaris 
against C. albicans isolated from oral candidiasis patients in-vitro. Basra General Hospital was diagnosed based on the cultural 
and microbiological phenotypes and using Vitek2 Technique to the identification.
 The study including a comparison of the inhibitory efficacy resulting from the use of EOs extracted from O. vulgare and 
T. vulgaris versus C. albicans was performed using the Agar well diffusion method of, used seven concentrations of each 
essential oil: (crude,1.5,1, 0.8,0.5, 0.2,0.1 ) mg/mL, as well as estimation of minimal inhibitory concentration (MIC) which is 
0.2 mg/mL for O. vulgare and 0.1 mg/mL for T. vulgaris. The highest effect was to O. vulgare oil crude extract, which reached 
3.26 cm, while the inhibtion zone of crude T. vulgaris oil was 2.53 cm which is highly significant (p < 0.05).
 On the other side the study aimed to evaluate the activity of T. vulgaris oil store for one year comparing with freshly 
extracted oil found that the fresh oil has more activity reached to 2.53 cm and the activity of old oil reached to 1.51 cm was 
significant (p < 0.05), also using two typs of antifungal nystatin and fluconazole to compare with the activity of O. vulgare oil 
found that no effect of fluconazole and the activity of nystatin reach to 2.5 cm wich is less than the activity of O. vulgare oil 
wich reached to 3.26 cm comparing with the activity of antifungal highly significant p-value reached to 0.005, observed  
in-vitro suggests its administration may represent an alternative treatment for candidiasis. The antifungal sensitivity occurred to  
C. albicans, which record against fluconazole, voriconazole, caspofungin, micafungin, amphotericin B, and Flucytosine. 
also The study including investigation of the chemical compounds of (EOs) of O. vulgare using the chromatographic 
analysis(GC-MS) revealed that the main compounds present in the O. vulgare essential oil wich is the best activity againest 
C.albicans, revealed that the main compounds present in the essential oil were methyl-5-(1-methylethyl; 1-Pentacontanol; 
2-Hexyl-1-octanol; sulfurous acid, ester; oxalic acid, 6-ethyloct-3-yl isohexyl ester 2-Hydroxy-p-cymene, and 2-Methyl- 
5-isopropylphenol.
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INTRODUCTION
Candida yeasts are the nearly common source of opportunistic 
infections worldwide, mostly affecting immunocompromised 
or hospitalized patients, as well as the elderly.1 Candidiasis 
is a fungal infection caused by a variety of Candida species 
that can cause both superficial and systemic opportunistic 
infections all over the world.2,3 C. albicans is the most 
common and important Candida species, which are considered 
important pathogens.4 This yeast has been isolated from 
samples taken from various body locations, including blood, 
urine, lungs, and vaginal tissue.5 The main species that causes 
candidemias, C. albicans, has specific properties that, when 
combined with local factors, can affect the spread of these 
infections’ epidemiology.6 When the causative pathogen is 
acquired from the hospital setting or a human source during 
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a hospital stay, it is referred to as an exogenous source of  
candidemia.7

The majority of antifungals currently used to treat different 
clinical types of this disease have disadvantages that render 
them ineffective, necessitating the quest for safe and efficient 
antimycotic drugs or molecules.8 Many people nowadays 
prefer medicinal plants to chemical products, so there is a clear 
need to identify new therapeutic agents that are both more 
effective and less harmful than chemical antifungal agents. 
O. vulgare, S. hortensis, T. serpyllum and Thymus vulgaris 
L.  are examples of aromatic plants.9 Many studies have been 
carried out in this field, demonstrating the importance of 
using plant extracts. Medicinal plants in various ways have 
been used. Researchers are looking at natural broad-spectrum 
alternatives, such as essential oils for candida, after broad-
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spectrum antibiotics and antifungals failed to stop the outbreak. 
According to a study out of Poland, both tea tree and rosemary 
essential oils are effective against candida which have the 
uncanny ability to change the morphology and metabolism 
of yeast enzymes.10 Plants generate essential oils as a product 
of their secondary metabolism. These oils are derived from 
different parts of plants, such as leaves, and have a wide 
variety of pharmacological properties. Essential oils are used 
in animals and humans as antimicrobials, antioxidants, and 
anti-inflammatory agents.11,12

The study’s aim was to look into the activities of O. vulgare 
and T. vulgaries (Eos) and study the activity of T. vulgaries 
(Eos) which storted for one-year aganest C. albicans, and 
compare these activity with two types of antifungals used 
fluconazole and Nystatine nowadays in order to evaluate its 
use as a therapy, also to analyze the chemical composition of 
Origanum vulgare essential oil by GC-MS.

MATERIALS AND METHODS
C. albicans was isolated from patients with oral candidiasis 
(thrush) at Basra General Hospital and classified to species level 
using standard morphological and physiological measures. 
Isolates were identified to the species level based on their 
ability to shape germ tubes and a range of macroscopic and 
microscopic characteristics on some culture media.13-15

Identification by Vitek2 of C. albicans and Antifungal 
Sensitivity 
Identification and antifungal susceptibility tests (AST) 
were involved for C. albicans using Commercial kits vitek2 
AST and ID YS01 obtained from BIOMERIEUX company 
(Biomerieux, USA). The procedure was carried out according 
to the manufacturer’s instructions. And gram stain procedures 
are used according to gram stain kit procedures. 

O. vulgare and T. vulgaries (Eos) Preparation
T. vulgaris and O. vulgare dry leaves were purchased from a 
market in Basrah and identified at the University of Basrah’s 
College of Science herbarium Medicine, used for extraction 
after being cleaned and ground to a powder with an electric 
grinder In a soxhlet apparatus, 50 gm. of all individual 
samples using 250 mL of hexane at 40°C for three hours.16 
A rotary evaporator at 50°C for one hour was used to remove 
the separated oil from the solvent. The extracted oil was 
dried in a 40°C oven before being stored in sterile container 
in the refrigerator at 4°C. The procedure was repeated many 
times in order to obtain enough essential oil for further 
examination and study of the essential oil’s biological  
activities.

Prepared C. albicans Suspension
A single isolating colony was cultured in SDA Petri dish for 
one day in suspension at a concentration of 3106 cells/mL.  
C. albicans Colonies were suspended in test tubes containing 
normal saline and compared to test tubes containing 
MacFarland solution to reached 3106 cells/mL; MacFarland 
standards was used according to the turbidity of suspensions 

to compare, were made by Barium Chloride 1% 0.2 mL with 
1% sulfuric acid 9.8 mL.17

Well Diffusion Method Assay
The Agar well diffusion method was used to conduct in vitro 
inhibition testing and determine the minimum inhibitory 
concentration of plant extracts against C. albicanis. Using 
three replicates of SDA for each essential oil, 100 microliters 
of suspension was placed on the SDA and sprayed on the 
agar using a L shape sperader. Using a cork borer, make a 
hole in the agar and pour 0.1 microliter of oil into it. Control 
using the same steps as above, except in the hole placed distal 
water instead of oil, then the T. vulgaris and O. vulgare were 
explained, and the operation of old oil storied for one year 
and fresh extracted oil from thymus vulgaris was compared. 
samples were collected at sven concentrations and tested which 
are : (crude,1.5, 1, 0.8, 0.5, 0.2,0.1) mg/mL,18, also to compared 
with nystatin and fluconazole antifungal.the emulsion were 
stabilized with 1% of Tween 80.18

GC/MS Analysis
The chemical composition of the most powerful oil was 
chemically analyzed at the GC laboratory at the College of 
Agriculture, University of Basrah, using gas chromatography 
(SHIMADZU GC MS-QP 2010). The inhibition zone diameter 
around each well was measured to determine the apility of each 
concentration of the different oil extracts.19,20 
Toxicity Test of EOS Extracted from T. vulgaris and  
O. vulgare
To determine toxicity of EOS extracted from T. vulgaris and 
O. vulgare, 1 mL of human blood was drawn, which was used 
for the purpose of determining the toxicity of essential oils 
extracted from T. vulgaris and O. vulgare, 0.04 mg and 0.02 mg 
of oil extracted from T. vulgaris and O. vulgare, respectively. 
T. vulgaris and O. vulgare were dissolved in 0.8 mL of 0.85%  
regular saline, which had been prepared and sterilized, and 
0.2 mL were applied to it in two separate test tubes containing 
anticoagulant derived from human blood. Also, 0.8 mL of 
physiological solution was taken alone, and 0.2 mL of human 
blood was added as a positive control, and 0.8 mL of tap water 
was taken, and 0.2 mL of human blood was added as a negative 
control, and the tubes were incubated at 37°C for 1 to 24 hours. 
The tubes were put in a centrifuge for 5 minutes at 1600 rpm 
an hour later, during which the results were obtained.21

Statistical Analysis
The results were statistically analyzed using the SPSS using 
the Krukal Wallis test and the least significant difference (LSD) 
using the absolute random design to compare the averages 
below the level Probability p > 0.05.22

RESULTS AND DISCUSSION
Vitek Technique used to Identification of C. albicans and 
Antifungal Susceptibility 
Identification of C. albicans using the Vitek technique used to 
diagnose the candida isolate from oral candidiasis (thrush) from 
Basra General Hospital, the species found that was diagnosed 
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based on the cultural and microbiological phenotypes, and 
using the Vitek2 Technique to identify C. albicanis as shown 
in Figure 1.

Antifungal susceptibility to test the behavior of various 
antifungal types against C. albicanis using five distinct 
antifungal types: the isolate’s susceptibility to fluconazole 
and voriconazole caspofungin, micafungin, and flucytosine 
was tested. As shown in Table 1, it was susceptible to all of 
the antifungal drugs listed above.
The effect of Origanum vulgare and T. vulgaris Essential 
Oil on C. albicanis
Several forms of antifungals have been discovered to treat 
fungal infections in humans, and a variety of antifungals are 
used as antiseptics, with fluconazole, nystatin suspension, and 
chlorhexidine among the most commonly used mouthwashes.23 

Several studies have been conducted to find natural antifungal 
products, aromatic plants, in particular, have a high 
concentration of biologically active compounds, primarily 
essential oil,24,25 test the antifungal efficacy of O. vulgare 
Eos. in vitro against sixteen Candida species O. vulgare Eos. 
sensitivity was found in all isolates studied in-vitro.2

The findings shows that O. vulgare and T. vulgaris Eos. 
have antifungal activity against C. albicanis in general, with 
O. vulgare having more action than T. vulgaris, as measured 
by the inhibition region, which reached 3.26 cm and 2.53 cm 
for both of these essential oils, respectively non-significant  
p > 0.05.26 It was discovered that T. vulgaris oil and O. vulgare 
essential oils have activity against C. albicans, also found that 
the activity of crude extract of essential oil in both plants gives 
a higher inhibition zone than other concentrations, suggesting 

that the active compound has a synergistic effect. The inhibition 
zone for O. vulgare essential oil as an antifungal was 3.26 cm,  
while the activity of crude extract of T. vulgaris oils 
was 2.53 cm, indicating high biological activity against  
C. albicans.27 T. vulgaris essential oils were found to have 
inhibitory effects on cariogenic bacteria and decreased 
bacterial adhesion to dental surfaces. 

 Table 2 and Figure 3 indicate inoculums cultured on SDA 
media at seven different concentrations (crude,1.5, 1, 0.8, 0.5, 
0.2, 0.1) mg/mL. some studies have been carried out to study 
natural antifungal compounds, emphasizing aromatic plants 
due to their high content of effective compounds, especially 
essential oil compounds.28 Oregano essential oil has antifungal 
activity against C. albicans, with a MIC of 110 mg/L.29 The 
result found that the MIC was 200 mg/mL for T. Vulgaris 
oil and 100 mg/mL for O. vulgare Eos. as appear in Table 3, 
indicating the studied essential oil has a positive fungicidal 
effect. 

Each value in the table is the rate of three replicate  
LSD = 0.3659

3.3 The effect of Fresh and Old T. Vulgaris Essential oil on 
C. alpicanis
Findings indicate discrepancies in susceptibility to T. vulgaris 
essential oil between fresh and oil stored for one year.  
The inhibition zone for fresh essential oil in crude concentration 

Figure 1: Candida albicanis G+ve staine 400 x
Table 1: Antifungal sensitivity patterns of C. albicans against 

antifungal by Vitek 2 Technique.

Susceptibility information 
Analysis time : 
12.63 hours Status : Final 

Antifungal MIC (µg/ mL) Interpretation
Fluconazole ˂=1 S
Voriconazole ˂=0.12 S
Caspofunigin ˂=0.25 S
Micafungin ˂=0.06 S
Flucytosine ˂=1 S

Figure 2: Origanum vulgare essential oil (crude)

Table 2: The effect of O. vulgare oil and  
T. vulgaris oil on C. alpicanis.

Rates of inhibition zone (cm)

Concentration 
Mg / mL

Type of extract
AverageOriganum vulgare Thymus vulgaris 
2.893.262.53Crude 
2.562.962.161.5
2.232.801.661
1.952.361.540.8
1.381.531.230.5
0.6151.230.000.2
0.000.000.000.1
2.2092.5981.82Total 
0.000.000.000 control 
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was 2.53 cm, while the inhibition zone for old essential oil in 
crude oil crude concentration was 1.51 cm. Despite these 
differences, these differences were statistically significant, 
p < 0.05. That means the activity of T.vulgaris essential oil 
is an effect with the store to a period reached to one year. as 
well as between different concentrations of essential oil as 
show in the following Table 3 that my be according to store 
conditions not suitable for storing that inhibit the activity of 
essential oil during storing period. The structure, consistency, 
and content of essential oil are all subject to change and 
are affected by various factors, including geographical and 
climatic conditions, as well as the conditions used for culture, 
drying, and storage, the harvesting season, and differences 
in oil extraction technology.30,31 The activity of O. vulgare 
essential oil compared with old T. vulgaris essential oil was 
highly significant p < 0.05, meaning the activity of O. vulgare 
essential oil highly effective reached to 3.26 cm. 
The Activity of Antifungal Compartment with O. vulgare 
and T. vulgaris essential oil on C. albicanis 
Compared to thyme essential oil and O. vulgare essential 
oil, the essential oil’s antifungal effects against isolates of 
C. albicans were lower.30,32,33 The O. vulgare essential oil 

Figure 3: Thymus vulgaris essential oil (crude)

Table 3: The effect of fresh and old thymus vulgaris  
essential oil on Candida alpicanis

Rates of inhibition zone (cm)Concentration 
mg/mL Old essential oilFresh essential oil

1.52.53Crude 
1.232.161.5

1.131.661
0.901.540.8
0.631.230.5
0.000.000.2
1.081.82Total 
0.000.00control 

Each value in the table is the rate of three replicates. LSD = 0.6056 

appear high activity compartment with nystatin, as appeared 
in Figures 4 and 5, the inhibition zone which reached 3.26 cm 
and 2.5 cm for nystatin while fluconazole doesn’t appear any 
inhibition as shown in Table 4, this result was highly significant 
p < 0.05 thats may be according to the nystatin which works 
to inhibit the Ergosterol, which is the main structure in the 
yeast’s cell membrane.
The Effective Compound in the Origanum vulgare 
Essential oil by using GC – MS 
According to the high activity of O. vulgare oils, which 
were studied using GC – MS to determine the structure of 
these successful compounds in this research, 70 chemical 

Figure 4: Nystatin tab (150 mg/ mL)

Figure 5: O. vulgare oil (1.5 mg/ mL)

Table 4: Comparison between the effect of Nystatin and  
Origanum essential oil

Type of antifungal Inhibition zone 
O. vulgare essential oil 3.26

fresh essential oil 2.53

old essential oil 1.5

Nystatine tab (150 mg) 2.5

Fluconazole cap( 250 mg) 0.00

Control 0.00

Each value in the table is the rate of three replicates. LSD = 0.6286 
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components of the examined O. vulgare oils were identified 
using GC-mass analysis. Moreover, this oil’s components 
have been established., Tetracontane, 3,5,24-trimethyl-, 
Cyclododecanemethanol, Sulfurous acid, 2-ethylhexyl 
tridecyl ester. The remaining ingredients were used in smaller 
quantities., the main essential oil compounds in oregano oil 
are: Figure 6 appear these compounds according to GC –MS.
The composition, consistency, geographic and climatic 
conditions, culture, drying, storage conditions, harvesting 
season, and oil extraction techniques all affect the composition 
and content of EOs. As a result, these differences can have an 
effect on the biological activity of essential oils. As a result, 
these differences can have an effect on the biological activity 
of essential oils.30

Toxicity Test of the Essential Oil Extracted from  
T. vulgaris and O. vulgare
According to the findings, the essential oils of O. vulgare and 
T. vulgaris are not toxic to human blood cells.34

CONCLUSION
The obtained results indicated that T.vulgaris and Origanum 
vulgare essential oils might be useful natural components 
within formulations used to prevent and treat candidiasis 
due to their high content of EOs responsible for their 
antifungal role. Furthermore, these essential oils can be used 
to replace a variety of conventional synthetic antifungal  
preparations.
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