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Background: Antimicrobial resistance has emerged as a major global health 

challenge, prompting the search for novel antimicrobial agents. Natural products, 

including quince (Cydonia oblonga Miller), are rich in bioactive compounds with 

potential therapeutic properties. Objective: To evaluate the antibacterial activity of 

aqueous and ethanolic extracts of quince fruit against pathogenic bacteria isolated 

from patients with laryngitis. Methods: Swab samples were collected from patients 

with laryngitis and cultured on selective media to isolate Gram-positive and Gram-

negative bacteria. Isolates were identified using the VITEK system. Quince fruit 

extracts (aqueous and ethanolic) were prepared at concentrations of 25, 50, and 75 

mg/mL and tested for antibacterial activity using the agar well diffusion method. 

Results: The predominant isolates included Staphylococcus aureus, Escherichia 

coli, and Pseudomonas aeruginosa. The ethanolic extract demonstrated the highest 

antibacterial activity, particularly against S. aureus (12 mm inhibition zone), 

followed by E. coli (9 mm) and P. aeruginosa (8 mm). The aqueous extract 

exhibited comparatively lower activity but followed the same sensitivity pattern. 

Conclusion: Quince fruit extracts exhibit notable antibacterial activity, with 

ethanolic extracts showing superior efficacy. These findings suggest potential 

applications in antimicrobial therapy and food preservation. 
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INTRODUCTION 

Antimicrobial resistance (AMR) is a major global health concern, defined as the ability of microorganisms to resist 

antimicrobial agents to which they were previously susceptible (1,2). This resistance arises primarily through 

genetic mutations and is further exacerbated by the misuse and overuse of antimicrobial drugs (1–3). Consequently, 

resistant infections are increasingly difficult to treat and often require higher medication doses, which may be less 

effective, more toxic, and more costly (3). AMR poses serious public health challenges and necessitates the 

development of novel antimicrobial agents and alternative therapeutic strategies (4). 

Natural products, particularly those derived from fruits and vegetables, have attracted considerable attention due to 

their therapeutic properties in treating infectious diseases (5,6). Numerous bacterial genera and species contribute to 

infections, often through biofilm formation, which confers increased resistance to conventional antibiotic therapies 

(5). As pathogenic bacteria become increasingly resistant to antibiotics due to inappropriate antimicrobial use and 

associated adverse effects, there has been a shift toward traditional and herbal medicines (6). These alternatives are 

favored for their availability, cost-effectiveness, and minimal side effects (6). 

Quince (Cydonia oblonga Miller), a member of the Rosaceae family, is one of the earliest cultivated fruit species 

(7). It originated in Central Asia and subsequently spread to various regions worldwide (7). The fruit is characterized 

by its golden-yellow color, fleshy texture, and rich aroma (Figure 1). Although less extensively studied than other 

fruits, quince has been traditionally used across cultures for its medicinal properties (7,8). It is a valuable nutritional 
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source containing polyphenolic compounds, phenolic derivatives, flavonoids, and pectin, which contribute to its 

antibacterial, anti-inflammatory, anticancer, and cardioprotective activities (8,9). 

 

Figure 1. Quince (Cydonia oblonga Miller) fruits (10) 

Quince is particularly rich in antioxidant compounds such as phenolic acids, flavonoids, and tannins (7,8). These 

compounds act as reducing agents, hydrogen donors, and free radical scavengers, thereby protecting cells from 

oxidative stress (7). Due to these properties, quince and similar natural products have attracted increasing research 

interest as potential alternative therapeutic agents (6–8). 

Laryngitis is an inflammation of the larynx that results in hoarseness or complete loss of voice (10). It may be acute 

or chronic, depending on its duration. Common symptoms include sore throat, dry cough, difficulty speaking, and a 

sensation of a lump in the throat (10,11). The condition may be caused by viral, bacterial, or fungal infections, as 

well as non-infectious factors such as irritant exposure, vocal strain, gastroesophageal reflux disease (GERD), and 

autoimmune disorders (11,12). Understanding these causative factors is essential for effective prevention and 

treatment strategies. 

The discovery of new antimicrobial agents, particularly from natural sources, has gained significant attention in 

recent years. These efforts aim to overcome antimicrobial resistance and reduce the adverse effects associated with 

synthetic antibiotics. Therefore, the present study aims to evaluate the antibacterial activity of aqueous and ethanolic 

extracts of quince fruit against pathogenic bacteria isolated from laryngitis patients. 

Methodology 

Sample Collection 

Swab samples were collected from 30 patients diagnosed with laryngitis at Hawler Teaching Hospital and Erbil 

International Hospital (Erbil, Iraq). Participants included both males and females aged 9–20 years. Samples were 

transported under refrigerated conditions and processed within 24 hours. Swabs were collected from the laryngeal 

region and cultured for bacterial isolation. 

Bacterial Isolation and Identification 

Samples were cultured on selective and differential media for the isolation of Gram-positive and Gram-negative 

bacteria. The isolates were identified using the VITEK 2 system. The predominant bacterial species identified 

included Staphylococcus aureus, Escherichia coli, and Pseudomonas aeruginosa. 

Preparation of Quince Extracts 

Fresh quince (Cydonia oblonga Miller) fruits were obtained from local markets in Erbil in 2024. The fruits were 

washed, cut into small pieces, and ground using sterile equipment. The resulting material was filtered through sterile 

filter paper. 

For aqueous extraction, distilled water was added to obtain concentrations of 25%, 50%, and 75% (w/v), and the 

volume was adjusted to 100 mL. The mixture was heated for 10 min until a viscous extract was obtained, then 

cooled to room temperature and filtered. For ethanolic extraction, the same procedure was followed using 96% 

ethanol without heating. The extracts were stored at 4 °C for 24 hours prior to filtration and subsequent analysis. 
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The extraction approach was based on previously described protocols for plant-derived antimicrobial compounds 

(13,14). 

Antibacterial Activity Assay 

The antibacterial activity of the aqueous and ethanolic extracts was evaluated using the agar well diffusion method 

(14,15). Each extract concentration (25%, 50%, and 75%) was tested against the isolated bacterial strains. Each 

experiment was performed in five replicates. Inoculated agar plates were incubated at 37 °C for 24 hours. The 

diameters of inhibition zones were measured in millimeters (mm), and mean values were calculated. Sterile distilled 

water was used as a negative control, while ampicillin served as a positive control. 

Statistical Analysis 

Statistical analysis was performed using GraphPad Prism version 9. The Chi-square test was used to compare 

antibacterial activity among groups. A p-value < 0.05 was considered statistically significant. 

 

Results 

Among the bacterial isolates obtained from the collected samples, after excluding samples with no growth and non-

target microorganisms, E. coli and P. aeruginosa accounted for 40% of the isolates, while S. aureus represented 

60%. 

The antibacterial activity of aqueous and ethanolic quince extracts was evaluated at concentrations of 25%, 50%, 

and 75% against both Gram-positive and Gram-negative bacteria. The results demonstrated that antibacterial activity 

varied depending on both the bacterial species and the extraction method. No detectable inhibition zones were 

observed at concentrations of 25% and 50% for either extract. In contrast, the 75% concentration exhibited 

measurable antibacterial activity for both extraction types. 

The ethanolic extract exhibited greater antibacterial efficacy than the aqueous extract. At 75%, the ethanolic extract 

produced inhibition zones of 12 mm against S. aureus, 9 mm against E. coli, and 8 mm against P. aeruginosa. In 

comparison, the aqueous extract at the same concentration produced inhibition zones of 8 mm, 7.5 mm, and 7 mm 

against S. aureus, E. coli, and P. aeruginosa, respectively (Table 1). 

Table 1. Antibacterial activity of quince extracts (mean inhibition zone, mm ± SD, n = 5) 

Extraction Type Concentration E. coli P. aeruginosa S. aureus 

Water extract 25% 0 ± 0 0 ± 0 0 ± 0 

 
50% 0 ± 0 0 ± 0 0 ± 0 

 
75% 7.5 ± 0.5 7.0 ± 0.4 8.0 ± 0.6 

Ethanol extract 25% 0 ± 0 0 ± 0 0 ± 0 

 
50% 0 ± 0 0 ± 0 0 ± 0 

 
75% 9.0 ± 0.5 8.0 ± 0.5 12.0 ± 0.7 

p = 0.9236 (not significant) 

Overall, S. aureus demonstrated the highest susceptibility to both extracts, whereas P.  aeruginosa exhibited the 

lowest sensitivity. Statistical analysis revealed no significant differences among the tested groups (p = 0.9236), 

which may be attributed to the limited sample size and number of replicates. 

The comparative antibacterial effects of aqueous and ethanolic extracts at 75% concentration are illustrated in 

(Figure 2). 
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Figure 2. Inhibition zones (mm) at 75% concentration for aqueous and ethanolic extracts against the 

tested bacteria. Data are presented as mean ± SD (n = 5). No statistically significant differences were 

observed (p = 0.9236). 

 

Discussion 

The present study investigated pathogenic bacteria isolated from patients with laryngitis and evaluated the 

antibacterial activity of aqueous and ethanolic quince (Cydonia oblonga Miller) extracts. Among the bacterial 

isolates identified were E. coli and P. aeruginosa (Gram-negative bacteria) and S. aureus (Gram-positive bacteria). 

The presence of these bacterial species in laryngitis has been reported in previous studies. For instance, Kinnari et 

al. identified S. aureus and P. aeruginosa in patients with chronic laryngitis, while Thomas et al. reported similar 

findings, including Serratia marcescens (16,17). These organisms are part of the oropharyngeal flora and may act as 

opportunistic pathogens under specific conditions (18). 

The antimicrobial activity of quince extracts varied depending on both the extraction method and concentration. No 

detectable antibacterial activity was observed at lower concentrations (25% and 50%), whereas the highest 

concentration (75%) demonstrated measurable inhibition against all tested bacterial species. The ethanolic extract 

exhibited greater antibacterial efficacy compared to the aqueous extract. These findings are consistent with previous 

studies reporting that ethanolic extracts of C. oblonga show enhanced antimicrobial activity against a wide range of 

pathogenic bacteria (19,20). 

Several studies have reported comparable results. Dilshad et al. demonstrated that ethanolic extracts of quince fruit 

were effective against Neisseria spp., S. aureus, P. aeruginosa, and E. coli at higher concentrations (19). Similarly, 

Suriyaprom et al. reported that quince extracts inhibited E. coli growth through interference with toxin production 

(20). Other studies have shown that quince extracts possess inhibitory effects against Klebsiella pneumoniae, 

Salmonella spp., and Pseudomonas spp. (21,22). 

The antibacterial activity of quince extracts is attributed to the presence of bioactive compounds such as phenolic 

compounds, flavonoids, tannins, and alkaloids. These compounds exert antimicrobial effects through multiple  

mechanisms, including disruption of bacterial cell walls, alteration of membrane permeability, inhibition of 

enzymatic activity, and interference with nucleic acid and protein synthesis (23,29). 
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The higher efficacy of ethanolic extracts compared to aqueous extracts is consistent with previous reports (24,25). 

Ethanol facilitates the extraction and penetration of bioactive compounds into bacterial cells, thereby enhancing 

antibacterial activity. (26,27) In contrast, water-based extraction may be less effective in solubilizing certain 

hydrophobic compounds. However, extraction conditions must be optimized, as high alcohol concentrations may 

degrade sensitive bioactive compounds. Therefore, optimizing extraction yield while preserving compound stability 

is essential (28). 

The limited antibacterial activity observed at lower concentrations may be attributed to bacterial resistance 

mechanisms, including reduced membrane permeability and genetic adaptations (29). Additionally, methodological 

factors, such as extraction efficiency and compound stability, may influence the observed antimicrobial effects.(30) 

Overall, quince extracts have demonstrated promising antibacterial activity against clinically relevant pathogens. 

These findings support the potential application of quince-derived compounds as natural antimicrobial agents. 

Compared to conventional antibiotics, plant-derived extracts may offer advantages such as lower cost and fewer 

reported side effects (6). However, further studies are required to optimize extraction methods, identify active 

compounds, and validate their clinical and pharmaceutical applications.(31) 

CONCLUSION 

The present study demonstrated that quince (Cydonia oblonga Miller) fruit extracts possess measurable antibacterial 

activity against clinically relevant pathogens associated with laryngitis, including S. aureus, E. coli, and P. 

aeruginosa. Antibacterial efficacy was strongly dependent on extract concentration and extraction method, with the 

75% ethanolic extract showing the highest inhibitory activity. 

The superior performance of the ethanolic extract suggests that solvent polarity plays a critical role in extracting 

bioactive compounds, particularly phenolics and flavonoids, which are known to contribute to antimicrobial effects. 

In contrast, aqueous extracts exhibited comparatively lower activity, highlighting the importance of extraction 

optimization. 

Although no statistically significant differences were observed among groups, likely due to the limited sample size 

and number of replicates, the overall findings support the potential of quince-derived compounds as natural 

antimicrobial agents. These extracts may have promising applications in both clinical settings and food preservation. 

Future studies should focus on the isolation and characterization of active compounds, optimization of extraction 

protocols, and validation of antimicrobial efficacy using larger sample sizes and advanced analytical methods. 
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ظذ تعط مسثثاخ الأمراض  (Cydonia oblonga Miller) لمستخلصاخ نثاخ السفرجلالنشاغ المعاد للثكتيريا 

 المعسولح من التهاب الحنجرج

زينة محمد يىنس
1*   

فؤاد حسين كامل      ،  
2

 
 ، أسبٍم، انؼشاق ، جايؼت اسبٍم انخمٍُت ، انًؼهذ انخمًُ انطبً لسى انخًشٌط1

 انطبً، جايؼت اسبٍم انخمٍُت، أسبٍم، انؼشاقلسى انخحهٍلاث انًشظٍت، انًؼهذ انخمًُ 2
 

  الخلاصح

أصبحج يماويت يعاداث انًٍكشوباث لعٍت سئٍسٍت فً جًٍغ أَحاء انؼانى؛ وٌبزل جهذ كبٍش فً انىلج انحاظش لإٌجاد ػىايم  خلفيح عن الثحث:

 . الهذف:ي ػهى َسبت ػانٍت يٍ يعاداث الأكسذةجذٌذة يعادة نهًٍكشوباث. حؼخبش يسخخهصاث انسفشجم يٍ بٍٍ انًىاد انطبٍؼٍت انخً ححخى

خهاب انخحمٍك فً انُشاغ انًعاد نهبكخٍشٌا نهًسخخهص انًائً والإٌثاَىنً نفاكهت انسفشجم ظذ بؼط انبكخٍشٌا انًسببت نلأيشاض انًؼضونت يٍ ان

انؼٍُاث ػهى وسائػ صساػت يخخهفت حسخهذف  حى جًغ ػٍُاث انًسحاث يٍ يشظى انخهاب انحُجشة، وحًج صساػت ق العمل:غرالمىاد وانحُجشة. 

بؼذ رنك، حى اخخباس  VITEK. ػىايم بكخٍشٌت يىجبت انجشاو وسهبٍت انجشاو يحذدة. حى ػضل انؼىايم انًٍكشوبٍت وححذٌذها باسخخذاو جهاص

انُشاغ انًعاد نهبكخٍشٌا ظذ انؼىايم ( يجى / يم نهخحمٍك فً 52و  20و  52انًسخخهصاث انًائٍت وانكحىنٍت نفاكهت انسفشجم بخشاكٍض يخخهفت )

 فًٍا ٌخؼهك بانؼىايم انًسببت، حى ػضل انبكخٍشٌا إٌجابٍت انجشاو النتائج: .agar well-diffusion انبكخٍشٌت انًسببت نلأيشاض يٍ خلال غشٌمت

(Staph. aureus) وانبكخٍشٌا سهبٍت انجشاو ، E. coli و P. aeruginosa  انفاكهت انكحىنً أػهى َشاغ يثبػ ػهى يٍ انؼٍُاث. أظهش يسخخهص

يهى( ػهى انخىانً. كاٌ نهًسخخهص انًائً  9 ،8) P. aeruginosa و E. coli يهى(، حهٍها 12) Staphylococcus aureus الأَىاع انبكخٍشٌت

اث فاكهت انسفشجم َشاغًا يعادًا أظهشث يسخخهص ألاستنتاج:ألم حأثٍش ػهى انبكخٍشٌا انًسخخذيت ونكُه أظهش َفس انخسهسم يٍ حٍث انحساسٍت. 

 نهبكخٍشٌا ظذ ػىايم يٍكشوبٍت يحذدة. انًسخخهص انكحىنً أكثش فؼانٍت يٍ انًسخخهص انًائً. ًٌكٍ نًسخخهص انُباث هزا أٌ ٌثبػ انبكخٍشٌا

 .انًسببت نلأيشاض انًخخهفت، ولذ ٌكىٌ نهزا أٌعًا أهًٍت سشٌشٌت نلاسخؼًاس وكًىاد حافظت نهطؼاو

 

 .الأَشطت انًعادة نهبكخٍشٌا، ثًاس انسفشجم، انخهاب انحُجشة، انًسخخهص انًائً، انًسخخهص انكحىنً المفتاحيح:الكلماخ 


