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Abstract 

Vulvovaginal candidiasis is the second most common cause of vaginitis after 

bacterial vaginosis with at least 75 – 80% of women have had one episode of VVC 

in their lifetime. Their prevalent resistance to most commonly used antifungal agents 

makes their treatment a challenge to physicians. Flavonoids have been shown to 

possess potent anti-Candida properties which can inhibit the growth and proliferation 

of Candida species through various mechanisms, including inhibition of fungal cell 

wall synthesis, disruption of fungal cell membrane integrity, and interference with 

fungal cell signaling pathways. Their potency makes them potential candidates for 

the development of antifungal agents for the treatment of candidiasis, alone or in 

combination with existing antifungal drugs. The review aims to explore the 

mechanisms by which flavonoids inhibit the growth and proliferation of Candida 

species, including the inhibition of fungal cell wall synthesis, disruption of fungal cell 

membrane integrity, and interference with fungal cell signaling pathways. 
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INTRODUCTION 

Flavonoids are a group of natural compounds that 

belong to the family of polyphenols, characterized by 

their chemical structure, which consists of two benzene 

rings connected by a three-carbon chain [1]. 

Flavonoids are commonly found in fruits, vegetables, 

grains, bark, roots, stems, flowers, tea, and wine [2-3]. 

They are known for their antioxidant properties and 

have been associated with various health benefits, 

including reducing the risk of chronic diseases such as 

cancer, cardiovascular disease, and neurodegenerative 

disorders [4]. There are over 6,000 different types of 

flavonoids, and they are divided into subclasses based 

on their chemical structure and the presence or absence 

of certain functional groups [5-6]. Based on the 

chemical structure of their carbon rings, flavonoids are 

divided into seven different subclasses: chalcones, 

flavones, isoflavones, flavanols, flavanones, flavonols, 

and anthocyanidins [1-2, 5]. Vulvovaginal candidiasis 

(VVC) is a very common mucosal infection of female 

reproductive tract caused by polymorphic 

opportunistic fungi of Candida species, most 

commonly by Candida albicans [7–9]. Vulvovaginal 

candidiasis is the second most common cause of 

vaginitis after anaerobic bacterial vaginosis. At least 75 

– 80% of women have had one episode of VVC in their 

lifetime, and 9% of them experienced more than three 

episodes in one year, called recurrent vulvovaginal 

candidiasis [10]. In Indonesia, recurrent vulvovaginal 

candidiasis affects more than 5 million women each 

year with a prevalence annual 4184 per 100,000 

women [11]. Flavonoids have been shown to possess 

potent anti-Candida properties, meaning they can 

inhibit the growth and proliferation of Candida species 

[12-13]. Derivates of flavonoids such as luteolin, 

quercitrin, isoquercitrin, and rutin exhibited inhibitory 

effects on the growth of Candida albicans, with a 

minimal inhibitory concentration of 37.5 µg/mL. 

Additionally, the application of isoquercitrin resulted 

in a significant reduction of C. albicans biofilm 

formation by 76% and inhibited hyphal formation by 

the yeast [14]. The antifungal activity of flavonoids 

against Candida species is shown through various 

mechanisms, including inhibition of fungal cell wall 

synthesis, disruption of fungal cell membrane integrity, 

and interference with fungal cell signaling pathways. 

Various flavonoids have been extracted and 

investigated for their antifungal activity, suggesting 

that they may have potential as efficient and cost-

effective therapies for candidiasis [1, 5, 15]. Hussain et 
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al. has shown the potency of quercetin, catechine, and 

hydroxybenzyltaxifolin isolated from mango 

(Mangifera indica L.) leaves  in suppressing fungal 

growth [16]. Guo et al. proved the antifungal activity 

of citrus’ extract of flavones  by inhibiting spore 

germination and mycelial growth [17], and studies by 

Simonetti et al. stated that extracts from Vitis vinifera 

L., specifically quercetin and catechin, exhibit 

antifungal properties against Candida albicans [18]. 

Overall, the anti-Candida properties of flavonoids 

make them potential candidates for the development of 

natural antifungal agents for the treatment of 

candidiasis, either alone or in combination with 

existing antifungal drugs [19-20]. This review 

summarizes mechanism of flavonoid in inhibiting 

Candida growth, including fungal cell wall synthesis 

inhibition, disruption of cell membrane integrity, and 

interference with cell signaling pathways, along with 

its potential as antifungal agents against Candida 

albicans. 

Basic Structure and Type of Flavonoid 

Flavonoids, belonging to the family of 

polyphenols, are a group of natural compounds 

characterized by their chemical structure, which 

consists of two benzene rings connected by a three-

carbon chain. Commonly found in fruits, vegetables, 

grains, bark, roots, stems, flowers, tea, and wine, 

flavonoids are widely distributed in nature [2-3]. The 

basic structure of flavonoids is a diphenylpropane (C6-

C3-C6) skeleton, consisting of two aromatic rings (A 

and B) joined by a three-carbon chain (C). The rings 

are denoted as A and B, and the carbons of the C chain 

are numbered 2', 3' and 4' to differentiate them from the 

carbons in the A and B rings. The A ring contains six 

carbon atoms and one oxygen atom, while the B ring 

contains six carbon atoms. The C chain connects the 

two rings and consists of three carbon atoms. The 

flavonoid structure can be modified by the addition of 

hydroxyl (-OH) and other functional groups, which can 

alter its physical and chemical properties [21]. 

Flavonoids can be classified into several subgroups 

based on the position and nature of these functional 

groups. Some of the most common types of flavonoids 

shows on Figure 1 include: flavones, flavonols, 

flavanones, flavan-3-ols, chalcones, isoflavones, and 

anthocyanidins [1-2]. These different types of 

flavonoids can have varying health benefits and are 

found in a wide range of plant-based foods [22]. The 

diversity in structure and properties of flavonoids 

makes them an important group of natural compounds 

with a range of potential health benefits [1]. Among 

them, flavonols and chalcones especially have shown 

the most significant antifungal activities [2]. In their 

study, Evensen et al. investigated the antifungal 

properties of major polyphenol compounds found in 

green tea, specifically epigallocatechin-3-gallate 

(EGCG), epigallocatechin (EGC), and epicatechin-3-

gallate (ECG), extracted from Camellia sinensis. The 

in vitro analysis showed that treatment with 1.0 

mmol/L EGCG resulted in a significant reduction of 

biofilm formation of Candida albicans by 75% in 

viable cells [23]. Loureirin A, a component derived 

from chalcones, has been shown to possess effective 

antifungal properties, as demonstrated in two different 

animal models [24-25]. Its use has also been associated 

with the suppression of pathogenic traits [25]. 

 
 

Figure 1. Structure of various subclasses of flavonoids [1] 

Biosynthesis and Pathways of Flavonoids 

Flavonoids, a diverse class of secondary 

metabolites, are synthesized through the 

phenylpropanoid pathway, which involves several 

enzymatic steps [26-27]. The genetic perspective of 

flavonoid biosynthesis has been extensively studied, 

with significant progress made in understanding the 
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pathway using various plant species as experimental 

models [27-28]. Biosynthesis of flavonoids 

encompasses two primary pathways: the acetate 

pathway, which involves ring A, and the shikimate 

pathway, which involves ring B and the linking chain 

(ring C). The combination of rings A and B results in 

the formation of chalcone, which is then transformed 

into flavanone through cyclization facilitated by 

isomerases. Flavanone serves as the initial building 

block for the synthesis of diverse flavonoids. The 

structural variation observed among flavonoids is 

attributed to the varying levels of unsaturation and 

oxidation in ring C (Figure 2). Flavonoids encompass 

several categories, including flavanones, flavanols, 

flavones, and flavonols, and there are additional 

classes such as isoflavones, biflavonoids, and 

chalcones [26].  

The biosynthesis of flavonoids initiates with the 

conversion of phenylalanine into 4-coumaroyl-CoA, 

an essential precursor in the pathway. Chalcone 

synthase (CHS) is the first enzyme dedicated to the 

flavonoid pathway, and it produces chalcone scaffolds 

that serve as the foundation for the synthesis of various 

subclasses of flavonoids. Through the involvement of 

enzymes such as isomerases, reductases, hydroxylases, 

and dioxygenases, the basic flavonoid structure 

undergoes further modifications, resulting in the 

production of different flavonoid compounds. 

Subsequently, transferases come into play and add 

sugars, methyl groups, and acyl moieties to the 

flavonoid backbone, influencing their solubility, 

reactivity, and interaction with specific targets within 

cells [28]. 

Flavonoid O-xyloside and flavonoid O-

arabinoside are two types of flavonoid O-pentoses 

produced by plants. However, studying their biological 

properties is challenging due to the limited natural 

production of flavonoids [29]. To harness their 

biological potential and obtain enantiomerically pure 

forms, numerous chemical methodologies have been 

developed to acquire nature-inspired flavonoids. 

Stereoselective synthesis has emerged as a valuable 

tool for obtaining compounds with both biological 

relevance and high enantiomeric purity. These 

approaches include stereoselective chalcone 

epoxidation, sharpless asymmetric dihydroxylation, 

Mitsunobu reaction, and the cycloaddition of 1,4-

benzoquinone. Additionally, techniques such as the use 

of chiral auxiliaries, organo- and organometallic 

reactions, bio-catalysis, and the chiral pool approach 

have been employed to obtain chiral bioactive 

flavonoids with a high enantiomeric ratio [30]. 

 
Figure 2. Synthetic approaches for 2′-hidroxychalcones [30]. 

In natural systems, 2'-hydroxychalcones serve as 

intermediates for the synthesis of various classes of 

flavonoids, including flavonols, flavones, and 

flavanones. Synthetic routes have been developed to 

obtain these intermediates, employing methods such as 

the Claisen-Schmidt reaction, Friedel-Crafts 

condensation, and Heck coupling. In the Claisen-

Schmidt reaction, an aromatic aldehyde and a 

substituted acetophenone react under basic catalysis, 

resulting in the formation of 2'-hydroxychalcones. 

Microwave and ultrasound techniques have been 

utilized to enhance the yields and reduce reaction 

times. The Friedel-Crafts method involves the 

condensation of (E)-3-phenylprop-2-enoyl chloride 

with phenols, using AlCl3 as a catalyst to generate 2'-

hydroxychalcones. Another approach, the Heck 

coupling pathway, combines aryl α,β-unsaturated 

ketones with iodobenzene to yield the desired chalcone 

product. These synthetic methodologies provide 

efficient routes for the synthesis of 2'-

hydroxychalcones, enabling further exploration of 

their potential biological activities and their utilization 
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as building blocks for the production of diverse 

flavonoid compounds [30]. 

Candidal Infection: Biology and Pathogenicity 

Candida is a unicellular structure, often called 

yeast or yeast-like, with over 150 species known, 

though only 17 known to infect humans. The common 

species that cause vulvovaginitis are C. albicans, C. 

glabrata, C. tropicalis, C. krusei, C. stellatoidea, and 

C. parapsilosis [9-12]. In healthy individuals, C. 

albicans commonly resides in the oral, vaginal, and 

gastrointestinal mucosa as a harmless commensal. 

However, under certain conditions, such as 

disturbances in the local microbiota, weakening of 

normal tissue barriers, or compromised immune 

defenses, this fungus has the potential to cause 

infections [31]. 

Candida albicans, the most commonly isolated 

fungal pathogen in humans, is responsible for around 

50% of all Candida infections, with the remaining 

cases being caused by less pathogenic non-albicans 

Candida species (NACS) [32]. 

Candida albicans has several morphologies 

(blastospores, pseudohyphae, and hyphae) [33]. 

Hyphae are elongated structures found in filamentous 

fungi and have a thread-like appearance. 

Pseudohyphae, on the other hand, are chains of newly 

divided cells observed in unicellular fungi. The key 

distinction between hyphae and pseudohyphae lies in 

their mode of formation. In the case of Candida 

albicans, a diploid yeast-like fungus, cultures of this 

species produce large, thick-walled chlamydoconidia 

either at the tips of true hyphae or along the 

pseudohyphae [34]. Blastospores divide asexually by 

budding, which is the growth of new cell material on 

the surface of the blastospore [35]. The cell wall of C. 

albicans contains carbohydrates and proteins which are 

not found in the human body, therefore making them 

an ideal immunological target. Consequently, most of 

these fungal PAMPs (pathogen-associated molecular 

patterns) that activate and modulate the immune 

response are cell wall components [36]. 

In human microbiome, C. albicans is present in 

the form of blastospores. The transition from the 

blastospore to the hyphal form is the transition to the 

pathogenic form. The hyphal form is invasive, and in 

this form, cells enter host tissue by active penetration 

and induce endocytosis. Endocytosis is mediated by 

hyphal invasion and depends on host activity whereas 

active penetration depends on fungal activity (Figure 

3). Several signaling pathways are involved in hyphal 

formation. The most important is cAMP-dependent 

protein kinase A (cyclic adenosine monophosphate 

PKA) [35, 37]. 

 
Figure 3. Schematic presentation of (A) adhesion and colonization; (B) penetration and invasion of C. 

albicans [35] 

Candida albicans infects cells directly through 

hyphal invasion or indirectly through contact between 

PAMPs (Pathogen-associated Molecular Factors) and 

receptors called PRRs (Pattern Recognition 

Receptors). This binding will trigger inflammatory 

immune mediators, such as chemokines, cytokines, 

antimicrobial peptides, to be secreted and recruit innate 

immune cells, such as macrophages, dendritic cells, 

and neutrophils (Figure 4). These cells also recognize 

PAMPs via PRR on their surface, bind to pathogens, 

and stimulate Candida elimination via phagocytosis 

[38-39]. 

Another significant characteristic of C. albicans 

that contributes to its virulence is its ability to form 

biofilms on various surfaces. Biofilms are complex 

communities of microorganisms that attach to surfaces 

and form a protective matrix of extracellular polymeric 

substances (EPS) that shields them from environmental 

stresses, such as host immune responses and 

antimicrobial agents. The biofilm of Candida albicans 

consists of yeast cells, hyphae (long filamentous 

structures), and extracellular matrix material, including 

polysaccharides, proteins, and lipids. The matrix 

provides protection and nutrients to the cells within the 

biofilm, as well as a surface for attachment to host 

tissues [35]. The formation of biofilms occurs through 

a series of steps, starting with the adherence of yeast 

cells to the substrate, followed by their proliferation 

and the development of hyphal cells in the upper part 

of the biofilm. As the biofilm matures, extracellular 

matrix material accumulates, and eventually, yeast 

cells disperse from the complex structure. Mature 

biofilms exhibit increased resistance to antimicrobial 



Susilawati, et al. Indones. J. Fundam. Appl. Chem., 8(2), 2023, 88-97 

 

DOI: 10.24845/ijfac.v8.i2.88   92 

 

agents and host immune factors compared to freely 

suspended (planktonic) cells [40]. 

 

 

 

Figure 4. Pathogenesis of Candida albicans [38] 

Flavonoids have the ability to inhibit fungal 

growth through various key mechanisms, which 

involve causing disruptions in the plasma membrane, 

inducing mitochondrial dysfunction, and inhibiting 

important processes such as cell wall formation, cell 

division, ribonucleic acid and protein synthesis, as well 

as the activity of efflux pumps responsible for pumping 

out substances from the cells [41]. 

Role of Flavonoid in Disrupting Fungal Cell 

Membrane and Wall Formation 
One of the ways in which flavonoids exert their 

anti-Candida effects is by disrupting the yeast cell 

membrane (Figure 5). Candida species have a cell wall 

composed of complex sugars and proteins, and 

flavonoids can interfere with the synthesis and 

assembly of these components, leading to the 

breakdown of the cell wall and eventual death of the 

yeast cells [1]. Flavonoids interfere with the fungal cell 

wall formation by inhibiting the synthesis of 1,3-β-D-

glucan, leading to lysis of the fungal cells. Their 

derivative compounds then exhibit antifungal activity 

by damaging the cell membrane of the fungus [42]. 

Heung et al. discovered that myricetin, a derivates of 

flavones, exhibits antifungal effects on Candida 

albicans by impairing the integrity of the cell wall and 

significantly increasing membrane permeability. 

Moreover, C. albicans cells treated with myricetin 

demonstrated noticeable leakage of DNA and proteins, 

in comparison to the control group. Additionally, when 

C. albicans cells were treated with myricetin at a 

concentration equivalent to the minimum inhibitory 

concentration (MIC), there was a decrease in the 

binding of lipophilic probes, indicating that myricetin 

modifies the lipid components or arrangement within 

the cell membrane of C. albicans, resulting in 

enhanced membrane permeability [43]. 

 

Figure 5. Antifungal activity of flavonoid [1] 
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 Flavonoids can interact with the phospholipids 

that make up the cell membrane and alter their fluidity. 

This can affect the transport of ions and nutrients 

across the membrane, leading to membrane damage 

and cell death. Not only that, they also interfere with 

ergosterol synthesis, a key component of the fungal cell 

membrane, which is essential for fungal growth and 

survival. Flavonoids can inhibit the activity of enzymes 

involved in ergosterol biosynthesis, leading to a 

depletion of ergosterol in the cell membrane. This can 

cause membrane instability and damage, leading to cell 

death [1, 42-43]. This chemical structure also can 

generate reactive oxygen species (ROS) within the 

yeast cell. ROS can cause oxidative damage to 

membrane lipids, proteins, and DNA, leading to cell 

death [1, 5]. 

 Biofilms, which are considered critical in the 

development of invasive fungal infections, contribute 

to phenotypic resistance along with genotypic 

resistance caused by resistant strains [44]. Intriguingly, 

a common feature shared by a limited number of 

antimycotics, such as miconazole (azoles), 

echinocandins, and liposomal formulations of 

amphotericin B (polyenes), is their ability to induce the 

generation of reactive oxygen species (ROS) within 

fungal (biofilm) cells [45]. It has been shown that 

Prenylflavanone 8PP has the potential to inhibit both 

azole-sensitive and resistant C. albicans’ biofilms at 

100µM through the collection and enhancement of 

endogenous ROS and reactive nitrogen intermediates 

[46]. The combination of baicalein and quercetin was 

found to down-regulate the expression of biofilm-

specific genes, as revealed by real-time RT-PCR [47]. 

The efficacy of flavonoids in disrupting the biofilm of 

Candida albicans is noteworthy, especially 

considering that only a limited number of antimycotics 

demonstrate effectiveness against fungal biofilms [45]. 

Role of Flavonoid in Fungal Mitochondrial 

Dysfunction 

 Flavonoids have been shown to disrupt 

mitochondrial function in fungal cells, which can lead 

to a decrease in energy production and ultimately result 

in cell death. The mechanisms by which flavonoids 

induce mitochondrial dysfunction in fungi are not fully 

understood, but there are several proposed 

mechanisms: Inhibiting electron transport chain (ETC) 

complexes, and inducing mitochondrial membrane 

depolarization. Flavonoids can interfere with the 

activity of the ETC complexes, which are responsible 

for generating ATP through oxidative phosphorylation. 

This can lead to a decrease in ATP production, and 

accumulation of reactive oxygen species (ROS), 

causing oxidative damage to mitochondrial 

membranes, proteins, and DNA. Flavonoids can also 

disrupt the electrochemical gradient across the 

mitochondrial inner membrane, leading to 

mitochondrial depolarization. This can cause a 

decrease in ATP production and release of cytochrome 

c, which can activate apoptosis pathways and result in 

fungal cell death. A flavonoid derivative, Baicalein, 

has been shown to induce apoptosis in fungal cell 

through changes in mitochondrial membrane potential 

and increased intracellular ROS and upstream 

regulation of redox-related genes [1, 5, 15]. Under the 

influence of another derivates of flavonoid, Quercetin, 

the disruption of biofilms and the induction of 

mitochondrial dysfunction were observed. This 

mitochondrial dysfunction resulted in a decrease in 

mitochondrial redox levels and disruption of the 

mitochondrial antioxidant system. Additionally, there 

was an increase in intracellular reactive oxygen species 

(ROS) and a decrease in intracellular redox levels, 

indicating an overall disruption in antioxidant systems. 

As a consequence, DNA fragmentation occurred, 

which subsequently triggered apoptosis due to the 

DNA damage [48]. 

Role of Flavonoid in Inhibition of Fungal Cell 

Division 

 Flavonoids have been shown to inhibit fungal cell 

division by interfering with various cellular processes 

involved in mitosis, such as disrupting cell membrane 

integrity, inducing DNA damage, and disrupting 

microtubule dynamics. As discussed in previous point, 

flavonoids can interact with fungal cell membranes, 

which can lead to membrane damage and a decrease in 

membrane integrity. This can affect the function of 

membrane-bound proteins involved in cell cycle 

regulation, leading to cell cycle arrest and inhibition of 

fungal growth. They can also cause DNA damage by 

generating reactive oxygen species (ROS) or by 

intercalating into DNA strands, which can disrupt 

DNA replication and damage chromosomes, resulting 

in cell cycle arrest and inhibition of fungal growth. 

Lastly, flavonoids are thought to interact with 

microtubules, which are important for spindle 

formation and chromosome segregation during 

mitosis. Flavonoids can inhibit the polymerization of 

microtubules, which can result in aberrant spindle 

formation, chromosome misalignment, and ultimately, 

cell cycle arrest [1, 5, 15]. 

 Flavonoid extracted from honey has shown 

inhibition effect to proliferation of C. albicans 

phenotype, causing lower infection rate, and disrupting 

fungal cell membrane integrity. The inhibition effect 

was measured using flow cytometry analysis and 

electron microscopy, showing the flavonoid extract 
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affects the hyphal transition by decreasing the G0/G1 

phase and increasing the G2/M phase. Some other 

flavonoid derivatives have shown synergistic 

interaction with fluconazole, adding the suggested 

mechanism of cell cycle arrest in S phase in C. 

albicans. The crude extract containing flavonoids 

reduces efflux of the Cdr1 ABC transporter, which is 

the reason for fluconazole resistance. Daphnegiravone 

D, a prenylated flavonoid, has a cytotoxic effect and 

significantly inhibits cell division. Systematically, 

daphnegiravone D stops the G0/G1 phase and 

stimulates apoptosis by reducing the expression of 

cyclin E1, CDK2, and CDK4, as well as promoting 

caspase 3 and PARP cleavage [1, 5, 15]. 

The Future Research and Development Programs 

 Flavonoids and their antifungal bioactivity hold 

significant promise for uncovering novel therapeutic 

approaches. One challenging aspect of future research 

will involve further investigating the specific 

mechanisms by which flavonoids exert their antifungal 

effects, and understanding these mechanisms will 

provide valuable insights for the development of more 

potent and targeted antifungal agents. 

 Another area of focus will be the exploration of 

flavonoid-derived compounds, either through 

extraction from natural sources or synthesis, to 

enhance their antifungal activity. This includes 

structural modifications of flavonoids to optimize their 

pharmacological properties, such as improving their 

bioavailability, stability, and selectivity against fungal 

pathogens [49]. Novel delivery systems and 

formulations can also be explored to improve the 

efficacy and targeted delivery of flavonoid-based 

antifungal drugs. By investing in these areas of 

research and development, the next decade holds 

significant promise for advancing flavonoids as potent 

antifungal agents. The exploration of their therapeutic 

potential, coupled with rigorous scientific 

investigation, has the potential to revolutionize the 

field of antifungal therapy and provide new treatment 

options for invasive fungal infections. These 

compounds possess multifaceted properties, including 

antifungal and antioxidant activities, which make them 

highly attractive for combating invasive fungal 

infections [50]. The fact that flavonoids are naturally 

derived compounds further adds to their appeal, as they 

are often considered safe and exhibit a relatively low 

toxicity profile [51]. However, to fully harness the 

potential of flavonoids as antifungal drugs, further 

research is necessary. It is crucial to validate their 

safety and efficacy through rigorous preclinical and 

clinical trials. This will involve conducting 

comprehensive studies to determine optimal dosages, 

treatment regimens, and potential drug interactions.  

CONCLUSION 

Flavonoids have been extensively studied for their 

potential as anti-Candida agents. These natural 

compounds possess a wide range of biological 

activities, including anti-inflammatory, antioxidant, 

and antimicrobial properties. Flavonoids have been 

shown to inhibit the growth of Candida species, 

including the virulent Candida albicans, through 

various mechanisms, including disruption of cell 

membrane integrity, inhibition of mitochondrial 

function, and inhibition of fungal cell division. 

Flavonoids also exhibit anti-biofilm activity, which is 

of particular importance as Candida biofilms are 

highly resistant to conventional antifungal agents. 

These mechanisms of action can lead to decreased 

fungal growth and proliferation, and increased 

susceptibility of Candida cells to host immune 

responses and antifungal drugs. Studies have 

demonstrated that flavonoids such as quercetin, 

myricetin, kaempferol, and apigenin can effectively 

inhibit the growth of Candida species both in vitro and 

in vivo, with minimal toxicity to host cells. These 

flavonoids can also enhance the antifungal activity of 

conventional antifungal agents, indicating their 

potential as adjuvants in antifungal therapy. 

 The anti-Candida properties of flavonoids make 

them a promising area of research for the development 

of new antifungal therapies properties. Further studies 

are needed to elucidate their mechanisms of action and 

to determine their efficacy and safety in the clinical 

setting. Nevertheless, flavonoids represent a promising 

avenue for the development of novel antifungal agents 

to combat Candida infections. 
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