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Abstract— Candida species, particularly Candida albicans, 

cause oral candidiasis, which is an infection of the oral 

mucosa. A total of 100 oral swab samples were obtained 

from patients with oral lesions as well as patients with cancer 

receiving chemotherapy, radiation therapy in in Erbilto 

study the relationship of Candida species and cancer. On 

CHROM agar, they were identified depending on the color 

of the colony, including: Candida albicans (light green), C. 

dubliniensis (blue to dark green), C.  tropicalis (dark green, 

often with a halo), C. parapsilosis (white or creamy), C. 

lusitaniae (Creamy to pale pink), C. kefyr (pink to purple), and 

C. glabrata (Pink to creamy). Method Congo Red Agar 

(CRA) was used for the detection of biofilm formation, while 

only a few Candida species had biofilm production. The 

results of CHROM agar and Vitek 2 compact assays were 

identical to some extent with the molecular method. The 

antifungal susceptibility of Candida species was evaluated 

using the drug agar well diffusion method against five 

antifungal agents: Fluconazole, Griseofulvin, Itraconazole, 

Ketoconazole, and Nystatin. Most isolates demonstrated 

resistance to Fluconazole, Griseofulvin, Itraconazole, and 

Ketoconazole, whereas Nystatin showed sensitivity against 

most tested Candida species. In this research, each ethanol 

Golden berry extract (EGB), aquatic Golden berry extracts 

(AGB) were used. In the agar well diffusion method, most 

Candida showed low susceptibility values against (EGB) 

extracts, while all (AGB) extracts were resistant. In 

conclusion, Candida albicans was the predominant species 

isolated from the oral cavity of cancer patients. This study 

provides the prevalence, antifungal resistance patterns, and 

molecular identification of oral Candida species. 

Keywords— Oral Candidiasis,  CHROM agar Candida 

sp. Vitek   YBC, antifungal sensitivity test. 

I. INTRODUCTION  

        Candida species are a type of fungus that can lead to 

opportunistic infections, especially in people with 

weakened immune systems, though they may also be  

present in healthy individuals in areas like the mouth, 

digestive system, and vagina[1-2]. Non-Candida albicans 

Candida species (NCACs) have  increased recently; 

however, Candida albicans still is the most prevalent 

Candida species reported in candidiasis[3-4]. In patients 

with cancer undergoing chemotherapy or radiation 

therapy, oral candidiasis is a frequent side effect. 

Depending on the patient and treatment strategy, its 

reported prevalence might range from 30% to 60%[5]. 

Recent studies suggest a significant association between 

Candida infections and increased cancer risk. Candida 

species have been linked to both short- and long-term 

development of cancers, including those of the oral cavity, 

throat, stomach, pancreas, colon, liver, breast, and skin[6-

8]. Candida albicans may be involved in oral 

carcinogenesis through immunological regulation, 

carcinogenic metabolite synthesis, and chronic 

inflammation, according to recent data. The development 

of oral squamous cell carcinoma (OSCC) has been linked 

to persistent oral colonization by Candida albicans [9]. 

The pathogenesis of Candida depends on numbers of 

elements, including various morphological forms, 

phenotypic transition, biofilm formation, tissue-damaging 

enzymes released by fungi, and environmental pH 

variation [10]. Candida identification employs phenotypic, 

chromogenic, automated, rapid, and molecular techniques. 

Traditional methods relied on phenotypic traits such as 

morphotyping, biotyping, serotyping, and chemical 

resistance, but molecular approaches are increasingly 

favored for their high sensitivity, specificity, and 

accuracy. Classical Polymerase Chain Reaction (PCR) is a 

widely used molecular method that amplifies variable 

fungal DNA regions, such as the Internal Transcribed 

Spacer (ITS) or 18S rRNA gene, using species-specific 

primers. This enables precise differentiation of Candida 

species, including C. albicans, C. glabrata, and C. 

parapsilosis. Although less advanced than real-time PCR 

or sequencing, classical PCR remains a rapid, reliable, and 

cost-effective tool for routine identification [9-12]. 

Golden berry (Physalis peruviana), a member of the 

Solanaceae family, is a medicinal plant traditionally used 

to treat various ailments. It can be cultivated as a 

perennial or annual crop and is widely grown in 

subtropical regions. Rich in phytochemicals, including 

vitamins, minerals, and antioxidants, golden berries 

exhibit notable nutritional value along with anti-

inflammatory and antibacterial properties [13-15]. This 

study provides data on the prevalence, antifungal 

resistance patterns, and molecular characterization of oral 

mailto:avan.noori@su.edu.krd


 

35 

 

Candida isolates among cancer patients in Erbil, and 

uniquely explores the antifungal potential of golden berry 

extract against these clinical isolates. The aims of the 

study were the isolation and identification of fungi from 

the oral cavity in cancer patients, by using microscopic 

examination, CHROM agar medium, and molecular 

genetic analysis. Then, we determined  the antifungal 

resistance pattern in the isolates, and examined the 

effectiveness of plant extracts in inhibiting or reducing the 

development of the isolates. 

II. MATERIALS AND METHODS 

A. Collection and Isolation of Samples 

         One hundred oral swab samples were collected from 

cancer patients receiving chemotherapy and/ or radiation 

therapy at various hospitals in Erbil city. The patient 

visited an oncology clinic with symptoms suggestive of 

oral candidiasis, such as whitish plaque, halitosis, 

discomfort, dry mouth, erythematous lesions, ulcerative 

lesions, and impaired taste perception. The samples were 

taken from both sexes randomly, ages between 4 to 85 

years, from September to November 2024. The ethics 

committee of the Science College at Salahaddin 

University approved the protocol. Demographic and 

clinical data (cancer type, age, sex, location of patients, 

number of cancer therapy doses, and duration of the 

disease) were documented. The swabs of patients were 

cultured on Sabouraud Dextrose Agar (SDA)plates. All 

samples were moved to the mycological laboratory in the 

department of Biology, College of Science. Then the 

swabs were cultivated on SDA with chloramphenicol, and 

incubated aerobically for 48 hours at 37 °C [16]. 

B. Fungal identification. 

1- Phenotypic Identification. 

          Following a 48-hour incubation period, cultures 

were classified as positive if yeast growth was present and 

negative if no yeast growth was detected. A tiny portion 

of the colony was transferred onto a clean glass slide and 

stained with a drop of lactophenol cotton blue. After 

covering the plate with a cover slide, the colony was 

inspected macroscopically to ensure that all cultures were 

positive. The slide was examined with a 40X light 

microscope. This makes it possible to see blossoming oval 

yeast cells and pseudo hyphae, which are characteristics 

of several Candida species [17]. Additionally, Hi Crome 

Candida differential agar (Hi media Mumbai, India) was 

used to speciate C. albicans and NCAC. This confirms 

that their species-level  identified  by acting as a 

differential and selective medium. On Candida differential 

agar (CDA), Candida albicans produced green colonies, 

Candida kefyr produced pink to purple colonies, Candida  

 
 

tropicalis produced dark blue colonies often with a halo, 

and Candida glabrata produced pink to creamy colonies. 

2-  Congo Red Agar 

           To assess biofilm formation, Congo red agar was 

prepared using a combination of brain heart infusion 

broth, glucose, and Congo red dye. Candida species were 

inoculated onto the plates using a streaking method and 

incubated at 37°C for 2 to 3 days Saxena et al. [18]. 

3-  Vitek 2 

             The VITEK 2 Compact system (manufactured by 

bioMérieux, France) is a fully automated diagnostic tool 

commonly employed in clinical microbiology laboratories 

to identify both bacteria and yeast isolates. It operates by 

detecting color and fluorescence changes resulting from 

biochemical reactions, enabling fast and accurate 

microorganism identification. 

        For the identification of yeasts, particularly Candida 

species, the system utilizes YST ID cards, which include a 

series of biochemical tests specifically designed to 

differentiate among clinically significant yeasts and yeast-

like organisms. The procedure involved preparing a yeast 

suspension in sterile saline adjusted to a specific turbidity 

(generally between 1.8 and 2.2 McFarland units), after 

which the suspension was loaded into the YST card and 

placed into the VITEK2 machine for incubation. 

Identification results were typically generated within 18 to 

48 hours, depending on the organism's growth 

characteristics [19- 20]. 

4- Molecular identification  

       The fungal DNA's 500-550 bp region in the rDNA 

fragments was effectively amplified using universal 

primers created by [12]. A PCR master mix with a total 

volume of 25 µL was prepared, including 3 µL of 

genomic DNA, 12.5 µL of 2XGoTaq Green Master Mix 

(Promega, USA), and 1 µL each of the ITS1 forward and 

ITS4 reverse primer (see Table 1) for sequences: ITS1 – 

5′-TCC GTA GGT GAA CCT GCG G-3′ and ITS4 – 5′-

TCC TCC GCT TAT TGA TAT GC-3′). The remaining 

volume was adjusted by adding 7.5 µL of nuclease-free 

water. PCR amplification was carried out using a Techne 

thermocycler (UK) with the following thermal profile: 

initial denaturation at 95 °C for 5 minutes, followed by 35 

cycles of denaturation at 94 °C for 1 minute, primer 

annealing at 55 °C for 1 minute, and extension at 72 °C 

for 1 minute. A final extension step was performed at 72 

°C for 7 minutes. The amplified PCR products were 

checked by electrophoresis on a 2% agarose gel using 1X 

TBE buffer. The DNA target sequence analysis was done 

using MEGA11 and alignment to NCBI- BLAST 

(http://www.ncbi.nlm.nih.gov/BLAST/). The PCR 

products were sequenced on an3500 Genetic analyzer 

(Applied Biosystems). Candida isolates' PCR products 

were forwarded to Macrogen in South Korea for 

sequencing. 

 

 

 

 

 
 

5- Antifungal Sensitivity Test 

        Both agar well and disc diffusion methods were used 

to ensure accurate antifungal testing. Agar well diffusion 

TABLE 1. Sequence of Universal primers 

Gene Sequence of primer 

ITS1 ´7-TCC GTA GGT GAA CCT GCG G-´5 

ITS4 7´ TCC TCC GCT TAT TGA TAT GC-´5 

 



 

36 

 

suits liquid samples or plant extracts, allowing direct placement in wells for better diffusion. Disc diffusion is 

standardized for pure antifungal drugs using impregnated 

paper discs. 

5.1. Agar Well Diffusion Method 

         Antifungal drugs such as Itraconazole, Griseofulvin, 

Nystatin, fluconazole, and ketoconazole were tested using 

Candida isolates shown in Table 2. For every medication, 

a stock solution was prepared, except for itraconazole, 

which was dissolved in dimethyl sulfoxide (DMSO). To 

make stock solutions, the other medications were 

dissolved in SDW. The cultures were reduced to 1x10
6
/ml 

using a bright-line hemocytometer. The C. albicans 

inoculum was made from forty-eight-hour-old colonies 

that were grown on SAB 2%.In Pennsylvania's Horsham, 

Hausser Scientific[21]. Briefly, a 0.1 mL (100 µL) 

suspension of each isolate was uniformly spread onto 

SDA agar plates. Using a sterile corkborer, wells 

measuring 6 mm in diameter were punched into the agar. 

Each well was then loaded with 100 µL of the 

corresponding antifungal agents. The plates were 

incubated at 37 °C for 24 hours, after which the inhibition 

zone diameters were measured in millimeters with a ruler 

for each drug tested [22- 23]. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

5.2. Disc diffusion method 

       The National Committee for Clinical Laboratory 

Standards currently recommends this methodology as the  

reference method (NCCLS). The isolates were tested for 

their susceptibility to antifungal drugs in vitro using the 

Kirby-Bauer disk diffusion technique. Utilizing Biorex 

Diagnostics Microbiology Sensitivity Discs, the test 

included 50mg of Econazole, 50 mg of Ketoconazole, 

50mg of Miconazole, and 100mg of Nystatin, shown in 

Table 3. The United Kingdom is where these CDs were 

produced. For the experiment, SDA agar enhanced with 

8% glucose was utilized. This methodology, currently 

considered the reference standard, was recommended by 

the National Committee for Clinical Laboratory Standards 

(NCCLS) [24]. 

 

 

 

 

 

 

 
 

 

5.3 Plant extraction and preparation  

       Forty grams of peel powder were weighed and 

combined with 160ml of sterile distilled water (SDW) to 

create an aqueous extract.  After weighing twenty grams 

of materials, 200 milliliters of ethanol (95%) were added. 

Then, the extract was shaken carefully in a shaker for   1 

hr in (shaking incubator-4045/Gallen Kamp-9 B/England) 

and kept at 4 °C for twenty-four hours. The extract was 

filtered by using Whatman paper, dried in a Petri dish, and 

then the powder was placed in vials and kept in a 

refrigerator. A stock solution was prepared for each 

extract by mixing 1g of ethanol plant extract with 

Dimethyl Sulfoxide (Riedel-DeHaen AG, Germany) and 

1g of aqueous plant extract with SDW (5 ml). Millipore 

filters were then used to sterilize the mixture(0.2μm) [25- 

26]. Each sample was replicated three times using SDW 

for the aquatic extract and DMSO for the alcoholic extract 

as a control. 

III. STATISTICAL ANALYSIS 

            Statistical analysis in this study was performed 

using GraphPad Prism version 9.0. Categorical variables 

were evaluated using the Pearson Chi-square (χ²) test, 

while quantitative data were expressed as the mean ± 

standard error (SE). Differences between group means 

were determined through analysis of variance (ANOVA). 

IV. RESULTS AND DISCUSSION 

        In the current study, the prevalence rate of oral 

candidiasis was determined in the investigation among 

100 cancer patients, Males (42%) and females (58%). The 

negative cultures were 24 (24%), while the positive 

cultures were 76 (76%), which includes: non-Candida 

species (3), 3.94 %, oral candidiasis 73 (73%). 

Phenotypically  summarized the isolates in Table 4 and 

Figure 1. Each of Candida albicans (58.90%), C. 

lusitaniae (2.73%), C. dubliniensis (13.69%), C. glabrata 

(2.73%), C. kefyr (9.58%), C. parapsilosis (4.10%), and 

C. tropicalis (8.21%) was identified phenotypically; the 

number of C. albicans is higher than non-albicans species. 

They were identified phenotypically, based on 

macroscopic and microscopic examination, colony color, 

and germ tube production.
TABLE 4. Phenotypic identification of the isolates 

 

Note: CT (chemotherapy), RT (radiotherapy), BT (biological therapy), Ma.Macroscopic examination, Mi. E (microscopic examination). 

Age Isolates NO % CT RT Ma. E Mi. E CT&RT CT&BT CT, RT&BT 

20-71 No growth 46 (24) 35 5 - - 2 6 0 

61-76 Non-Candida spp. 5 (3) 4 0 - - 0 1 0 

4-85 Candida spp. 95 (73) 66 : + + 6 38 3 

TABLE 2. Antifungal susceptibility test drugs 

No 
Antifungals 

Batch 

No. 
Potency Conc. Company 

1 Fluconazole 20951 
150mg/

Cap. 

15mg/m

l 

D.Ph./Germ

any 

2 Griseofulvin 288 
500mg/ 
Tab. 

50mg/m
l 

Brusseis,Be
lglum 

3 Itraconazole 
KA334
92 

100mg/
Cap. 

10mg/m
l 

CIPLA 
LTD. India 

4 Ketoconazole 
122026

0 

200mg/T

ablet 

20mg/m

l 

Amman-

Jordan 

5 Nystatin 
121002

86 

500000I

U/Tab. 

50000IU

/ml 

Lasi,Roma

nia,EU 

 

TABLE 3. Antifungal susceptibility test discs 

No. Antifungals Code 

Disc 

potency 

(Unit/disc) 

Company 

1 Econazole 42-FOO-012 50mg Biorex/UK 

2 Ketoconazol 42-FOO-015 50mg Biorex/UK 

3 Miconazol 42-FOO-014 50mg Biorex/UK 

4 Nystatin 42-FOO-009 100IU Biorex/UK 
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       In the biofilm test, the results showed biofilm; only 2 

samples had (++) moderate against Candida species, while 

14 samples were (+) weak positive, and 57 samples had 

no biofilm production phenotypic identification on 

Chromogenic agar (Hi media, India), based on colony 

color, Germ tube, and Biofilm formation. Illustrated in 

Table 5.  
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Fig 1: Chemotherapy doses and possibility of fungal infection. 

 Illustrates the prevalence of various Candida species in 

cancer patients receiving chemotherapy shows the average 

chemotherapy doses among patients. C. albicans had the 

Highest mean dose, followed by C. kefyr and C. 

lusitaniae, while C. glabrata had the lowest. Statistical 

analysis found no significant differences between species. 

Suggesting chemotherapy dose doesn't substantially 

influence the type of Candida infection. P-value>0.05 (ns) 

shown in Fig. 2. 
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Fig 2: Chemotherapy doses and possibility of Candida sp. infection.   

 
 

The prevalence of various  Candida species in cancer 

patients receiving chemotherapy, classified by cancer 

type.  Fig. 3.  

.  
 

TABLE 5. phenotypic identification of Candida species 

No 
Candida 
isolate 

Chromagar 
Germ 

tube 

Biofilm on Congo 

red agar 

3 C. albicans  light green + + 

4 
C. 

dubliniensis 
Blue (dark green) - - 

5 
C. 

parapsilosis 
White or creamy  - - 

6 C. tropicalis 
 Dark green often 
with a halo  

- - 

7 C. keyfr pink to purple - - 

8 C. lusitaniae 
Creamy to pale 

pink 
- - 

9 C. glabrata Pink to creamy - - 
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 Fig 3: Prevalence of Candida sp. regarding the type of cancer Patients 

Undergoing Chemotherapy 

 Susceptibility testing of Candida species against 

antifungal discs: Clotrimazole, Ketoconazole, 

Miconazole, and Nystatin, treating C. dubliniesis using the 

disc diffusion method. All dics sensitive against Candida 

is shown in Fig. 4. 

 

 

 Fig. 4:  Susceptibility testing of antifungal discs against 

Candida dubliniensi.  

 

         The sensitivity test of the antifungals showed that 

Candida species were resistant to Itraconazole, 

Fluconazole, Ketoconazole, and Griseofulvin as shown in 

Figures 5, 7, 8, and 9, while most of the isolates of 

Candida species were sensitive to Nystatin in Fig. 6. 
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Fig 5: Sensitivity test of Itraconazole antifungal agent according to the 
Candida sp.  Most of them are isolating c. sp resistance to 

C
. a

lb
ic
an

s

C
. d

ub
lin

ie
ns

is

C
. g

la
br

at
a

C
. K

ey
fr

C
. l
us

ita
ni

ae

C
. p

ar
ap

si
lo
si
s

C
. t
ro

pi
ca

lis

0

10

20

30

40

6

2 2 2 1 0
3

7

0

5

1
3 3

1 1 0 0 0 0 0

F
r
e
q

u
e
n

c
y

 o
f 

N
y

s
ta

ti
n

s
e
n

s
it

iv
it

y

Resistant

Sensitive

SDD

36

(84%)

(2%)

(14%)

(10%)

(70%)

(20%) (100%)
(71%)

(29%) (50%)(50%) (100%) (50%)(50%)

 

Fig. 6: Sensitivity test of Nystatin antifungal agent according to the 
Candida sp.  

C
. a

lb
ic
an

s

C
. d

ub
lin

ie
ns

is

C
. g

la
br

at
a

C
. K

ey
fr

C
. l
us

ita
ni

ae

C
. p

ar
ap

si
lo
si
s

C
. t
ro

pi
ca

lis

0

10

20

30

40

50

2 2
0

2
0 0 10 0 0 0 0 0 0

41

8

2
5

2 3
5F

r
e
q

u
e
n

c
y

 o
f 

F
lu

c
o

n
a

z
o

le

s
e
n

s
it

iv
it

y

Resistant

Sensitive

SDD

(95%)

(5%)

(80%)

(20%)(100%)

(71%)

(29%)(100%) (100%)
(83%)

(17%)

 

Fig 7: Sensitivity test of Fluconazole antifungal agent according to the 
Candida sp.  
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Fig. 8: Sensitivity test of the Ketoconazole antifungal agent according to 

the Candida sp. 
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 Fig 9: Sensitivity test of Griseoulvin antifungal agent according to the 

Candida sp.  
        Susceptibility testing of golden berry extract against 

an isolate of Candida albicans.  The results Showed that 

the growth  did not impact by the aquatic extract, but it 

was by the alcoholic extract. In which (6 mm) was the 

lower susceptibility value against ethanol golden berry 

extracts (GBE), which had a low effect shown in Table 6. 

Negative less than 6. 

TABLE 6.  Susceptibility testing of Candida species against 
Plant extracts 

Candida isolates 

Plant extracts 

Diameter of inhibition zone(mm) 

GB 

GBE GBA 

C. albicans 6 0 

C. tropicalis 6 0 

C. dubliniensis 5 0 

C. parapsilosis 2 0 

C. keyfr 4 0 

C. lusitaniae 2 0 

C. glabrata 5 0 

          Sequencing analysis of multiple amplification 

products demonstrated 99-100% sequence similarity with 

Candida strains. The nucleotide sequences of the isolates 

were submitted to GenBank and assigned specific 

accession numbers. Additionally, the isolates were 

deposited in GenBank under these accession numbers. A 

BLAST search using the NCBI database identified the 

isolates as Candida albicans, Candida tropicalis, and 

Candida dubliniensis. is shown in Table 7 

TABLE 7.  GenBank accession number for Candida isolates 

Candida isolates GenBank accession no. 

Kluyveromyces marxianus (C. kefyr) PV690258 

C.albicans PV690260 

C.albicans PV690261 

C. albicans PV690262 

Kluyveromyces marxianus (C. kefyr) PV690263 

Candida tropicalis PV690264 

C. dubliniensis PV690265 

Candida albicans PV690266 

Clavispora lusitaniae PV690267 

  

ITS1 and ITS4 gene amplification were used for 

molecular identification, and the results were in agreement 

with the phenotypic study. The molecular identification of 

isolated Candida was done using universal primer gene 

amplification-PCR. Many specimens of molecular 

information from ITS nucleotide sequences allowed for 

precise isolate identification and characterization 

illustrated in Figure 10.  

 

 
 

Fig. 10: PCR amplification of an adjacent segment of the nuclear small 
subunit rRNA gene. Lane L: DNA ladder 100bp, Lane N: Negative 

control, Lane 3-12: Fungal ITS region amplification (550bp).  

 

           Phylogenetic tree for internal transcribed spacer 

gene sequences  forms 6 fungal isolates using primers 

(ITS1, ITS4). The numbers at the nodes indicate the level 

of bootstrap support (%) based on Maximum Likelihood 

analysis of 100 re-sample datasets. The scale bar indicates 

the phylogenetic distance corresponding to 0.010 changes 

per 100 bases. 
 

.  
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Fig 11: Phylogenetic tree for internal transcribed spacer gene sequences 

form 6 fungal isolates using primers (ITS1, ITS4). 

 

      The overgrowth of Candida albicans in the oral cavity 

is the main cause of oral candidiasis, sometimes referred 

to as oral thrush, an opportunistic fungal illness. 

Additionally, it becomes more frequently linked to non-

albicans Candida species, especially in patients who are 

medically weakened and  previously had several azole 

antifungal therapies [27-29].  

         Opportunistic fungal infections, particularly oral 

candidiasis, are common in patients receiving 

chemotherapy or radiotherapy. Radiation therapy for 

malignancy alters the oral environment, creating 

conditions that favor the colonization of the oral mucosa 

by yeast species, most often Candida.  

       Patients undergoing chemotherapy have a weak 

immune system, making them highly susceptible to 

infections. The oral cavity provides an ideal environment 

for the growth of microorganisms and fungi, which can 

lead to life-threatening complications in these individuals 

[30-31]. 

         This study's findings align with Mohsin and Ali 

(2021), who used Sabouraud Dextrose Agar (SDA)  and 

microscopic examination to analyze and classify each 

fungal sample[32]. Microscopic techniques were utilized 

by  Hussain et al.,(2020) to detect and differentiate 

Candida strains [33]. Ozcan et al.(2010). Lewis and 

Williams (2017) further verified that Candida albicans 

was the most common pathogen found in both health and 

disease, present in 80% of samples, and isolated from 

human oral cavity specimens [34]. 

         Numerous studies have shown that antifungal 

resistance and biofilm development are important factors 

in the pathogenesis of the disease [35- 36]. According to a 

2010 study, about 70% of persons have Candida albicans, 

and several additional studies have discovered that the 

prevalence of C. albicans is higher than that of 

NCACs[37, 38]. The results agree with those of Faqe 

Abdulla, who studied a test for yeast about the production 

of biofilms using Congo red agar (CRA) with no biofilm 

was observed [39]. However, the findings disagree with 

those of Faqe Abdulla and Ismael, who used phenotypic 

tests such as Congo red agar (CRA) to identify the 

development of biofilms by Candida albicans [40]. The 

Congo Red Agar (CRA) method demonstrated an 

increasing number of positive Candida biofilm cases with 

prolonged incubation time, consistent with the findings of 

Oliveira et al [41]. This variation is attributed to 

differences in biofilm-forming capacity, as not all isolates 

produce strong biofilms; some exhibit moderate or weak 

biofilm formation [42]. reported that Black colonies with 

a dry crystalline consistency were identified as strong 

biofilm producers, and pink colonies as weak biofilm 

producers. On the other hand, white or light pink colonies 

were identified as non-biofilm producers.   

        Candida strains were classified as sensitive (Zone 

diameter ≥19mm), Susceptible dose-dependent (15-

18mm), and resistant (≤14mm) in a disk diffusion 

approach that assessed the samples' drug susceptibility 

[43]. Nystatin was shown to be more effective than 

Clotrimazole, Fluconazole, and Ketoconazole in the 

antifungal susceptibility pattern of Candida isolates, 

according to Gandhi et. al [44] 

       Additionally, Burgess et al. evaluated fluconazole 

with isolates of Candida species classified as resistant and 

susceptible-dose dependent (SDD) [45]. 

        Because Golden berry has few effects against 

Candida species in the treatment of oral candidiasis, while 

Garlic (Allium sativum) has  demonstrated significant 

antifungal properties, primarily attributed to its active 

compound allicin. Studies have shown that garlic extract 

exhibits strong antifungal activity against Candida 

albicans, the primary causative agent of oral candidiasis. 

For instance, a study found that garlic extract at a 75% 

concentration exhibited the highest antifungal activity 

against C. albicans growth[46]. Antifungal resistance has 

significant clinical implications in the management of oral 

candidiasis. While Nystatin, a polyene antifungal, is 

generally effective against Candida albicans with low 

resistance rates, azoles such as fluconazole are 

increasingly facing resistance, particularly in 

immunocompromised patients. This resistance can lead to 

treatment failure, prolonged infections, and the need for 

alternative or combination therapies. Therefore, 

understanding the resistance profiles of Candida species is 



 

41 

 

crucial for selecting appropriate therapy and ensuring 

effective clinical outcomes. 

          Sequencing examination of a few amplification 

products revealed 99% to 100% sequence similarity with 

the Candida strains. Isolate sequencing data yielded a 

nucleotide sequence GenBank accession number. The 

isolates of Candida were added to a gene bank assigned 

accession numbers [47].  

          In the present investigation, PCR amplification and 

sequencing were applied to detect Candida species and to 

validate their phenotypic traits, demonstrating the 

advantage of combining molecular assays with phenotypic 

characterization for reliable species identification [48]. 

         Overall, our findings revealed that all Candida 

species isolates exhibited significant differences in their 

sensitivity to each of the tested antifungal discs and drugs. 

       This result   close to A Ghojoghi. Our study found 

that C. albicans  was the most commonly isolated yeast 

species, followed by C. dubliniensis and C. glabrata. 

Although C. albicans continues to be the predominant 

species, the prevalence of non-albicans Candida (NAC) 

species has increased notably over the past two 

decades[49]. 

     The close morphological and physiological 

resemblance between C. albicans and C. dubliniensis 

often results in Misidentification. While molecular-based 

methods are the most dependable for distinguishing 

between them, there is still a need for accurate, rapid, and 

cost-effective tests for use in many laboratories[50]. 

        The increased occurrence of breast and GIT cancers 

could be attributed to conditions such as damage to the 

mucosal barrier, disruptions in the normal microbial 

balance (dysbiosis), and the immune suppression caused 

by chemotherapy, all of which can promote Candida 

proliferation[51]. 

Based on the phylogenetic tree, the isolates are 

categorized into two groups or one clade. It was shown 

that there is a close association between Candida albicans 

and other species. 

V. CONCLUSIONS 

         In this study, Candida species were isolated from 

oral lesions in cancer patients, with Candida albicans was 

the most prevalent species.  Molecular methods provided 

more accurate and sensitive detection. Accurate species 

identification and analysis of antifungal resistance profiles 

are crucial for optimizing treatment and preventing misuse 

of antifungal drugs. While topical Nystatin is commonly 

used for treatment of oral candidiasis, the increasing 

frequency of infections in patients undergoing 

chemotherapy and radiotherapy, antifungal critically 

important in cancer patients because they are highly 

susceptible to invasive fungal infections due to 

immunosuppression. Ensures that antifungal drugs are 

used appropriately, reducing the risk of resistance 

development, minimizing drug toxicity, and improving 

clinical outcomes. 
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