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Abstract. Candidiasis is the most common type of yeast infection; the causative agent of this infection is Candida spp. 
Mostally candida albicans which normally lives on the skin and inside the body cavities such as the mouth, throat, gut,

and  vagina,  without  causing  infection. Candida can  cause  infections  if  it  grows  out  of  control  especially  in 
immunocompromised  Patients  or  if  it  enters  deep  into  the  body  for  example,  the  bloodstream  or  internal  organs  . 
Candidiasis can be treated either by topicals or systemic antifungal but some time these drugs are useless because some 
yeasts aquarid resistance to it also the antifungals have many side effects due to similarity between fungal and human 
cells so that both eukaryotic cells. This study was designed to isolate and identify pathogenic yeasts that cause oral and 
vaginal  candidiasis  .  To  achieve  these  goal,  20  swab  samples  positive  were  obtained  from  patients  and  cultured  and 
identified morphologically and by molecular methods.  Fourteen biologically active chemical compounds were identified

by GC-MS analysis in a methanol crude extracted from the flowers of the Matricaria chamomilla plant. The cytotoxicity 
assay of M. chamomile methanol extract was showed there is no cytotoxic affecting human solution . This extract has a

high inhibitory capacity toward Candida antifungal (fluconazole, nystatin) showed an inhibitory effect on Candida and

some C. albicans showed resistance to these antifungal used.
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INTRODUCTION

  Fungal infections are a major problem and have increased the morbidity and mortality of immunocompromised 
patients. Candida spp. They are more interchangeable between fungal pathogens and causing invasive bloodstream 
infections. The boom of antifungal resistance among Candida spp. It makes them harder to treat [1]. The genus of

Candida is  predominantly  a  harmless  symbiont  that  colonizes  human  skin  and  mucosal  surfaces,  but  under 
conditions of weaked  host immune system it turns into dangerous pathogens [2] Candidiasis was variable rely on 
the site of infection; oral candidiasis is The most common candidiasis [3]. However, presently,  a serious medical 
problem still remains  with acute invasive  fungal diseases associated  with Candida and deep-rooted candidiasis of 
the  internal  organs,  which  are  characterized  by  frequent  hospital  origin  and  high  mortality  rates  of  30-45%  of 
affected patients [4], [5]. There are 200 species of Candida but only 20 species as Candida albicans,C. tropicalis,C. 
glabrata,C. parapsilosis ,C. krusei [6]. candidiosis treated either localized antifungal administered or systemically 
antifungal [7]. There are four group of antifungal drugs were developed, however two obstacles have been emerged 
during fungal treatment [8]. Firstly, both fungal and human cells are eukaryotes, and secondly, Candida strains of 
antifungal resistance have either been intrinsic or acquired, and this is a major problem in treating candidiasis [9].

  Despite the developments of antifungal treatments with enhanced potential effects against Candida species, there 
are still increasing rates of resistance to the current antifungal therapy resulting in their frustration and worsening of 
clinical outcomes [10]. Therefore, the need to expand new alternative treatments against these fungal infections [11] 
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has been highlighted. natural products are preferred as biocompatible and non-toxic drugs without side effects in 

medicine compared to chemical and synthetic drugs. In recent years, there has been an increasing interest in natural 

extracts that exhibit biological and medicinal properties that are provided to humans and animals as food ingredients 

or as specific pharmaceutical preparations. Medicinal plants are considered as the resources of promising drugs for 

many diseases. However, the biological and pharmacological properties of many plants are still unknown 

[12].According to the recent evidence, plants serve as natural sources of novel antimicrobial compounds with 

numerous therapeutic potentials [11]. Matricaria chamomilla, one of the well-known medicinal plants in the world, 

is from the Asteraceae family. It is a traditional medicinal plant that is grown commercially in different parts of Iran, 

especially in the Kerman and Isfahan provinces. A variety of pharmacological properties of M. chamomilla have 

been known, including antioxidant, antispasmodic, anti-inflammatory, antimicrobial, antiviral, antiseptic, and 

sedative [13]. The therapeutic activity of chamomile belongs to various active substances such as phenols and 

flavonoids. In addition, previous studies have demonstrated the antimicrobial activity of chamomile. The extracts of 

this plant have been shown to be inhibitory against a wide range of microbial strains, depending on their 

concentration, test method, and formulation. Bearing in mind that flavonoids are known to be powerful 

antimicrobial agents [14]. 

The aim of this study was to isolation and identify the isolated genetically if candida species from candidiasis 

infection and study the activity of bioactive compounds. 

MATERIALS AND METHODS 

Isolation and Identification 

Samples were obtained from 30 patients from the mouth and vagina of patients with oral and vaginal candidiasis. 

Samples were collected from the Child Specialized Hospital, Al-Faiha General Hospital and some private clinics 

(Basra Governorate / Iraq) Two swab were gained from oral thrush and vaginal. The samples were transferred to the 

clinical mycology laboratory. The swabs were culture on SDA and incubat at 37 C° for a period of [2], [3], [4], [5] 

days for molecular identifficated. Genomic DNA of each strain was extracted using the Presto™ Mini gDNA Yeast 

Kit (Geneaid) [14]. was used for DNA isolation according to the company instructions. Later, isolated DNA samples 

were electrophoresed in 0.5% agarose gel stained with ethidium bromide and preserved in the -80 ºC for PCR 

amplification. The ITS conservative regions of rDNA were amplified using the universal primer sequences of ITS1: 

F-5-TCC GTA GGT GAA CCT GCG G- 3 and ITS4: R-5-TCC TCC GCT TAT TGA TAT GC-3 [15]. The PCR 

process was carried out following [15] . The mixture of PCR reaction composed of 5 μl of master mix (Bioneer), 1 

μl of forward and reverse primer, 5 μL of genomic DNA (GDNA) and nuclease free water to a total volume of 25 

μL. ITS region amplification condition: 5 min at 94 ºC for initial denaturation, followed by 25 cycles including  3 

steps of denaturation at 94 C for 30 sec, an annealing step at 56C for 45 sec and an elongation step at 72 C for 1 min, 

one more cycle at 72 ºC for 7 min as final elongation. PCR products were segregation into agarose gel and 

fragments size determined by comparison with a 1-kb ladder (Bioneer). Sequencing process was achieved in the 

Macrogen Inc [16].  

Study Plant 

The plant Matricaria chamomilla flowers  were purchased from local market  were collected from Basrah city. 

Preparation of Methanol Extract of M.Chamomilla 

Dry chamomile flowers were weighed and grind to powder and a 5% w/v suspension was prepared in a flask by 

adding methanol cohol. The flask was then placed on a shaker (200 rpm) for 4 h and the temperature was maintained 

at 37°C. After shaking, the flask was brought to room temperature the suspension was filtered through a series of 

Whatman filters and finally passed through 0.22 micron filter. The filtered methanol extract was dried at room 

temperature and stored at −20°C until use [17]. 
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GC / MS Analysis 

The methanol extracts for M. chamomilla  were analyzed using the GC/MS analysis (Shimadzu GCMS-QP2010 

Ultra). 

Cytotoxicity Test 

Biocompatibility test was carried out for prepared M. chamomilla  methanol extract against human fresh blood 

according to [18] method. 

Test the Effectiveness of M. Chamomilla  Flower Methanol Extracts and Antifungal on the 

Isolated Yeasts in the Study 

The well diffusion method was to study the sensitivity of antifungals and the sensitivity of  isolates for the 

methanol extract of M.chamomilla,  where a number of  colonies were mixed with 5 ml of physiological solution 

(normal saline). Sterile cotton scabs were then covered in the fungal suspension and then were plotted on the surface 

of the wafers and the dishes were left until the mixture was absorbed by the macaroni  excavated with 6 mm 

diameter drills were drilled with a sterile flask and filled with 50 microliters of all concentrations (100. 500 and 

1000) mg / ml. After the incubation period, the diameters of the inhibition zones are measured around the drill and 

the results are recorded [19]. 

RESULT AND DISCUSSION 

Morphological and Phenotypical Analysis 

Microscopic direct examinations of all oral specimens showed that 60% (18 samples) were yeast infections (oral 

and vaginal candidiasis) by presence of true and pseudo-hyphae in wet smear with 10% KOH, while only 40% (12 

of samples) revealed negative result of direct investigation. However, 66,666% (20 samples)  of positive sample 

swabs were shown growth onto SDA media after incubation interval and the rest were failed to grow. 

Molecular Idefinition for Isolates 

All positive isolates in vitro culture (20 isolates) were subjected for molecular identification. The process was 

completed by amplifying and sequencing the ITS region for sequencing. The results of the ITS region sequences 

showed that 40% of the isolates were C. tropicalis, 35% C. albicans, 20% C. Glabrata and 5% C. dubliniensis.  In 

this study, molecular methods were applied to identify yeast isolates. The morphological methods are time 

consuming and imprecise compared to the accurate and reliable molecular approach [20]. The plainness and 

reliability of molecular identification due to the availability of ITS region sequences in the general database is 

optimal, so the interpretation was based on the molecular method [21]. The molecular results showed the prevalence 

of C. tropicalis , and most studies indicated the prevalence of C. albicans over the other species as in the study [22]. 

Our results may be inconsistent with other studies due to the small sample size. 

GC-MS test for the Methanol Extract of M. Chamomilla 

A large number of compounds were detected in the GC/MS analysis of the chamomile plant .The major 

components and percentage are summarized in Table 1 M. chamomilla  contain at least 11  anti-microbial agent .  

Various pharmacological activities for plants extracts this is consistent with [23] that chamomile flowers contain 

activity compounds , which are due to It has biological activity against pathogens, including Candida spp. 
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TABLE 1. The chemical compounds of the methanol extract for flowering of the M. chamomilla  plant 

NO. Chemical compounds Chemical 

formula 

Percentage % Retention 

time 

1 1-(Phenylethynyl)-1-cyclohexanol C14H16O 6.123 
15.53

9 

2 2H-1-Benzopyran-2-one,7-methoxy- C10H8O3 5.123 
16.04

9 

3 Hexadecanoic acid, methyl ester 
C17H34O

2 
5.83 

17.72

4 

4 cis-Vaccenic acid 
C18H34O

2 
8.232 

18.50

5 

5 1,6-Dioxaspiro[4.4]non-3-ene, 2-(2,4 hexadiynylidene) 
C13H12O

2 
5.83 

19.41

1 

6 
2H-Pyran-3-ol, tetrahydro-2,2,6-trimethyl-6-(4-methyl-

3-cyclohexen-1-yl)-, [3S[3.alpha.,6.alpha 

C15H26O

2 
38.47 

20.81

5 

7 Benzene, 1,3-dimethyl- 
C12H25N

3 
1.3045 

21.04

2 

8 Cyclopentanone, 2-(1-methylheptyl) C13H24O 1.1965 
22.82

9 

9 
(3,5,7-trihydroxy-2-(4-hydroxyphenyl)-4H-chromen- 

4-one) 

C15H10O

6 
22.159 

23.01

0 

10 Phenol, 3-methyl-6-propyl- C10H14O 2.411 
23.66

5 

11 
4H_Pyran-4-one, 2,3-dihydro-3,5- 

dihydroxy-6-mEthyl 

C18H32O

16 
3.321 

29.87

5 

Cytotoxicity 

The cytotoxic activity of methanol extract was assessed by using different concentrations of human blood 

solution , the result showed no turbidity formation after 15, 30 and 60 min from adding 100μl of flavonide M. 

chamomile  extract  to all concentrations of human blood solution, indicated no cytotoxic effect of fungal extract so 

the extract used in the study are safe and can be described as a therapeutic alternative to antifungals with adverse 

side effects on the host and this is in agreement with [24]. 

Antifungal Activity 

Based on the results obtained, different concentrations of the flavonide extract extracted from M. chamomilla  

affected the growth of all Candida isolates (vaginal and oral) according to the approved dose. The methanol extract 

showed good efficacy in controlling Candida, and this is in agreement with [25]. who concluded that M. chamomilla 

 flowers were effective against Candida and indicated that M. chamomilla  could be a promising candidate as an 

anti-fungal agent and for controlling pathogens responsible for invasive fungal infections. Flavonoids have 

inhibitory activity for all isolated Candida species The largest diameter of the inhibition zone is shown by 

C.trobicalis. As for the antifungal agents used in the current study (fluconazole, nystatin) to compare it with the 

methanol extract, the effect was variable according to type, and 4 of the isolates belonging to C. albicanis were 

resistant to fluconazole and nystatin and this is in agreement with [26]. The other isolates differed in the diameter of 

inhibition according to the concentration used and the source from which the sample was taken, whether orally or 

vaginally. The results also showed that most of the resistant isolates are vaginal as a result of the spread of Candida 

infection in women as a result of hormonal changes in women, pregnancy and taking birth control pills, which 

weakens the immune status of the woman [27]. Due to the indiscriminate use of antibiotics without consulting a 
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physician, which encourages Candida colonization in the affected area, changes in sensitivity and resistance can also 

be explained by the yeast's ability to withstand the toxic effects of the antibiotic and its ability to resist the 

development of resistance mechanisms [28]. 

Data in Table 2 indicated that, All studied control treatmens superior on inhibition zone parameter of Candida 

isolates compared with the pathogens alone, the highest value was in  1000 ml concentrate of M. chamomilla  plant 

and the antifungal properties in all of the Candida  isolates , the inhibition in extract, Fluconazole and Nystatin in 

which reached 30.20, 29.16 and 26.66 mm respectively, compared to  control 0.00 mm  (pathogens alone). 

 

 

 

 

 

TABLE 2. Effectiveness of the methanol extract for flowering of the M. chamomilla  plant and the antifungal ( 

fluconazole, nystatin ) properties of the isolated Candida spp. 

Sampl

e 

source 

Isolates 

Inhibition zone (mm) 

M. chamomile extract) µl/l( Fluconazole  )  µl/l( Nystatin  )  µl/l( 

contr

ol 
100 500 1000 100 500 1000 100 500 1000 

oral C. albicans 0.00 17.10 19.16 24.06 0.00 0.00 0.00 0.00 0.00 0.000 

vagina

l 
C. albicans 0.00 18.16 20.23 26.30 0.00 0.00 0.00 0.00 0.00 0.00 

oral C. albicans 0.00 16.23 20.66 25.33 18.33 
24.3
3 

27.3
3 

16.6
6 

16.1
6 

26.0
0 

vagina

l 
C. albicans 0.00 20.23 25.33 27.33 15.33 

17.0
0 

23.3
3 

16.6
6 

24.0
0 

26.0
0 

oral C. glabrata 0.00 14.13 16.26 20.66 12.33 
16.1
6 

20.3
3 

16.6
6 

20.6
6 

26.6
6 

vagina

l 
C. glabrata 0.00 14.23 16.06 20.10 15.10 

18.1
6 

20.3
0 

12.3
0 

16.1
6 

20.3
3 

oral C.tropicalis 0.00 21.16 24.30 30.16 20.16 
24.0
6 

29.1
6 

15.3
0 

18.1
3 

20.1
6 

vagina

l 
C.tropicalis 0.00 21.30 24.23 30.20 15.26 

18.3
0 

20.1
6 

14.2
6 

20.1
3 

25.2
6 

oral 
C.dublinien

sis 
0.00 19.20 21.10 27.26 14.16 

19.1
0 

23.2
3 

12.2
0 

17.1
0 

24.2
6 

L.S.D P≤ 0.05 0.00 0.58 1.57 1.68 1.44 2.54 1.57 1.70 2.32 1.63 

CONCLUSIONS 

The methanolic extract of M. chamomilla  flower in this study showed good inhibition activity against the 

isolated Candida species. 
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