
INTRODUCTION
The bioactive compounds are chemical products that often 
indicate secondary metabolites.1 Secondary metabolites 
are high-value compounds naturally isolated from natural 
resources, such as fungal and bacterial cultures or plant biomass 
and have a wide range of applications.2 Fungal secondary 
metabolites a wide class of specialized tiny molecules that 
can induce or inhibit the survival and reproduction of the 
host.3 Moreover, it represents one of the interesting things in 
microbial sciences and can be considered a remarkable group 
of bioactive compounds.4,5

Yeasts are single-celled eukaryotic organisms that belong to 
the kingdom of fungi and division Ascomycota, they have been 
used for the fermentation of food and drinks since antiquity and 
are today broadly used for the industrial production of chemicals, 
antimicrobials, pharmaceuticals, and proteins.6-8 Yeasts can 
produce many bioactive molecules such as polypeptides, 
terpenoids and non-ribosomal peptides.9,10 It includes diverse 
important biological roles such as defense against biotic 
and abiotic conditions, signal transmission, antimicrobials, 
chemicals and nutrients,7,11,12 nevertheless, are not shared 
in the development and growth of the organism (yeasts).2  

2020 and The yeast infections increased simultaneously with 
the advancement of medicine and the rising of a community of 
immunocompromised patients.13,14 Candida species are carried 
in many locations in the human body such as the vaginal canal, 
vulva, gastrointestinal tract, groin, anus and oral cavity of healthy 
people.15 Most of these endogenous yeasts are opportunistic 
pathogens, and infections usually arise from an imbalance of 
normal microflora stimulated by the administration of wide 
spectrum antibiotics, immunosuppression, and the destruction 
of protective barriers.16 Moreover, systemic infections caused 
by Candida spp. increased drastically during the last 15 years, 
and are an important infection agent due to the appearance of 
large numbers of invasive Candida, decreased natural human 
immunity, the wide use of antibiotics and other factors.17,18

Vulvovaginal candidiasis (VVC) is an extremely common 
mucosal vaginal infection,19 characterized by watery 
secretions, itching and erythema. Outermost, almost 75% 
of women were infected once in a lifetime.20,21 Few studies 
have examined the susceptibility to Candida spp. to produce 
various secondary metabolites.17,22 Kadhim et al.1 identified 31 
bioactive compounds in secondary metabolites of C. albicans. 
Moreover, Hamza et al.11 showed that 39 bioactive compounds 
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were detected in the methanolic extract of C. glabratus The 
bioactive metabolites of Candida spp. play an important role 
as an antibacterial, antifungal and pharmaceutical agent.14 

The current study aimed to detect the secondary metabolites 
produced by five species of Candida growing on broth  
cultures. 

Table 1: Some of chemical compounds produced by tested Candida species

Candida species 
Area PctRTMolecular 

WeightFormulaChemical 
compounds C. kefyrC. glabrataC. kruseiC. albicansC. parapsilosis

+++++0.86656.226106C8H10
Benzene,1,3-
dimethyl 

+++++5.39936.499106C8H10O-Xylene 

+++++0.915611.293156C10H20O
2-Octanol, 2-methyl-
6-methylene

+++++1.852812.001134C10H14
Benzene,1,2,4,5-
tetramethyl     

+++++0.148912.302134C10H14
Benzen,2-ethyl-1,4-
dimethyl      

+++++1.245113.122208C16H16
Naphthalene1,2,3,4 
tetrahydro-2-phenyl  

+++++0.659915.017198C12H22O2

Cyclohexanol,4-
(1,1-dimethylethyl)-, 
acetate, trans  

+++++1.37517.34220C14H20O2

Butanoic acid,1,1-
dimethyl-2-
phenylethyl ester  

+++++0.280417.783208C11H12O4

1,2 - 
Benzenedicaboxylic 
acid ethyl methyl 
ester   

+++++0.953518.388170C10H18O2
2(3H)-Furanone, 
5-heptyldihydro-  

+++++20.272218.779222C12H14O4Diethyl phthalate   

+++++4.316420.379216C15H20O
Octanal,2-
(phenylmethylene)-   

+++++0.447720.556212C14H12O2Benzeyl Benzoate  
+++++1.10624.376284C18H36O2Octadecanoic acid  

+++++2.338736.737662C42H63O4P
Tris(2,4-di-tert-
butylphenyl)
phosphate 

-++++0.261213.306148C11H16
Benzene, 
pentamethyl  

-++++1.620722.592256C16H32O2n-Hexadecanoic acid 
-++++0.238626.25186C12H26O1-Docosene   

-++++0.597327.503390C24H38O4
Bis(2-ethylhexyl) 
phthalate   

++-++0.360511.73572C4H8O3-Buten-1-ol  

++-++0.147912.672174C8H14O4
Ethyl acetoacetate 
ethylene acetal  

+++-+0.559311.462134C10H14

Benzen , 2 
– ethenyl-1,3-
dimethyl-

+-+++0.123713.867148C11H16
Benezene, (1-ethyl-
1-propenyl)-  

-+-++2.928314.752142C8H14O2
Acetic acid, 
cyclohexyl ester 

+ produce the chemical compound, - don’t produce the chemical compound
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MATERIALS AND METHODS  
Bioactive compounds of 5 clinical isolates of species of Candida 
spp. (C. albicans, C. glabrata, C. kefyr (Kluyveromyces 
marxianus), C. krusei (Pichia kudriavzevii) and C. parapsilosis 
isolated from April 2007 to December 2021 from women 
infected with VVC at the Maysan Maternity Hospital (Maysan, 
Iraq) were analyzed. Agreements were obtained from the 
University of Misan, College of Science, Biology departments 
to carry out this study.

The broth cultures of yeast isolates were prepared in 
an inoculated flasks (250 mL) containing 200 mL of potato 
dextrose broth (PDB) with 5 discs (6 mm in diameter) cut from 
the axenic yeast culture (maintained in potato dextrose agar 
slants) of each isolate and incubated at 25°C in a shaker for 2 
weeks at 150 rpm.13,23 Yeast cultures were filtered on Whatman 
no. 1 filter paper and then through a 0.2 μm Millipore filter. The 
filtrate was extracted in ethyl acetate (1:1 v:v) using a separating 
funnel, organic layer was collected and placed in petri dishes, 
incubated at 37ºC to dry. The dry matter was scraped and 
placed in sterile test tubes. The bioactive compounds of the 
tested Candida species were detected using GC-MS (Mass 
Spectrometer, Agilent 5977 A. Gas chromatography, Agilent 
7890 B, MSD, USA). The chemical compounds were identical 
to structures of the chemical compounds in the MassHunter\
Library\NIST14.L.

RESULTS AND DISCUSSION
The infection of the vaginal mucosa and/or vulva called 
VVC caused by Candida spp. and represent the second most 
common reason of vaginal infection after bacterial vaginosis, 
notably, VVC mostly occurs in women of reproductive 
age (20–40 years).11,15 When Candida spp penetrates the 
host mucosa surface, fungal form changes from spores to 
pseudohyphae, releasing several material as degradative 
enzymes, antibacterial, pharmaceutical and antifungal.17

During this study, about 249 chemical compounds were 
detected from all tested Candida species using GC-MS 
analysis for their ethyl acetate extracts (C. parapsilosis 
50 compounds, C. Albicans 45 compounds, C. krusei 51 
compounds, C. glabrata 51 compounds and 52 compounds of 
C.kefyr). Table 1 showed that 15 bioactive compounds appeared 
in secondary metabolites of all tested species (Figure 1-15),  
C. parapsilosis, C. albicans, C. krusei and C. glabrata 
shared in the production of 4 compounds which are Benzene, 
pentamethyl, n-hexadecanoic acid, 1-docosene and bis(2-
ethylhexyl). Moreover, all tested Candida except C. krusei 
produced two compounds (3buten-1-ol and Ethyl acetoacetate 
ethylene acetal). Benzen, 2-ethenyl-1,3-dimethyl- compound 
found in four tested Candida except C. albicans. Moreover, 4 
tested species produced both benezene, (1-ethyl-1-propenyl)-, 
acetic acid, cyclohexyl ester produced by all 3 species except 
C. krusei and C. kefyr (Table 1). The results revealed that 
production of the bioactive compounds differed according to 
the tested species. 

The result of this study agreed with some studies which 
used GC-MS technique for analysis of bioactive materials 
of some species of Candida, notably, Kadhim et al.1 could 
detect many compounds from secondary metabolites of  
C. albicans which appeared in common with our study, such as 
1,4-benzendiol,2,6-bis(1,1-dimethylethyl)-, 2(3H)-furanone,3-
butyldihydro-,1,4-benzendiol,2,6-bis(1,1-dimethylethyl)-, 
12-methyl-oxa-cyclododecan-2-one, 6-octadecenoic acid, 
etc. Furthermore, many compounds identified in C. glabrata 
bioactive metabolites such as benzeneacetaldehyde, 1-methyl-
4-[nitromethyl]-4- piperidinol and 3-benzylsulfanyl-3-
fluoro-2-trifluoromethyl-acrylonitril12 appeared in secondary 
metabolites of our C. glabrata isolate. Some compounds 
produced from tested Candida spp. as O-xylene, benzene,1,3-
dimethyl, ethyl acetoacetate ethylene acetal, diethyl phthalate, 
bis(2-ethylhexyl) phthalate benzene, 1,2,3,5-tetramethy have 
been shown to possess combined activities against human 

Figure 1: Mass spectrum of benzene 1,3-dimethy.

Figure 2: Mass spectrum of O-Xylene Figure 4: Mass spectrum of benzene,1,2,4,5-tetramethyl

Figure 3: Mass spectrum of 2-Octanol,2-methyl-6-methylene.
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such as irritation of skin, eyes and respiratory system.24 
Moreover, naphthalene has many effects, including causing 
damage to red blood cells, liver and nervous system, retinal 
bleeding and also considered a human carcinogen.25 Daulton26 
indicated that benzen,4-ethyl-1,2-dimethy causes chronic 

pancreatitis, and pancreatic cancer. The results showed 
that diethyl phthalate produced from teste species has been 
effective in male reproductive development by inhibiting the 
androgen hormone, fetal loss and possesses toxicity against 
the nervous system.27 On other hand, n-hexadecanoic acid 
causes cytotoxicity of cells.28,29 Some studies revealed that 
tris(2,4-di-tert-butylphenyl) and butylated hydroxytoluene act 
as antioxidants.30,31

Figure 5: Mass spectrum of benzen,2-ethyl-1,4-dimethyl.

Figure 6: Mass spectrum of naphthalene-1,2,3,4 tetrahydro-2-phenyl.

Figure 7: Mass spectrum of cyclohexanol,4-(1,1-dimethylethyl)-, 
acetate, trans.

  

Figure 8: Mass spectrum of butanoic acid, dimethyl-2-phenylethyl 
ester.

Figure 10: Mass spectrum of 2(3H)-furanone 5-heptyldihydro

Figure 9: Mass spectrum of 1,2–benzene-dicaboxylic acid ethyl methyl 
ester.

Figure 12: Mass spectrum of octanal,2-(phenylmethylene)

Figure 11: Mass spectrum of diethyl 1,1-phthalate.

Figure 14: Mass spectrum of octadecanoic acid.

Figure 13: Mass spectrum of benzeyl-benzoate.
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CONCLUSION
The data of this study provides new scientific information about 
bioactive compounds that found in secondary metabolites of 
five species of Candida. Moreover, it was found that many 
compounds appeared in all the filtrates of the tested Candida spp., 
and this result is agreeing with some previous studies.
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Figure 15: Mass spectrum of Tris(2,4-di-tert-butylphenyl)phosphate.


