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         This study aimed to evaluate the effectiveness of propolis in its 

ethanolic and aqueous extract forms against Pseudomonas 

aeruginosa, a bacterium associated with tooth decay. Propolis 

samples were sourced from local beekeepers in Salah al-Din 

province. The findings demonstrated significant inhibitory effects of 

both extracts on the growth of the bacterial strains, with the 

inhibition rates increasing proportionally with the concentration of 

the extracts. The ethanolic extract exhibited superior antibacterial 

activity compared to the aqueous extract, as evident in the inhibition 

zone measurements obtained through the agar diffusion method.  
 

        The results highlighted that Pseudomonas aeruginosa, a Gram-

negative bacterium, was less sensitive to the extracts compared to 

Gram-positive bacteria. Among the tested concentrations, 2 ml of the 

ethanolic extract achieved the highest inhibition against the bacterial 

isolates. This study underscores the potential of ethanolic propolis 

extract as a natural antibacterial agent, particularly in combating 

pathogens involved in dental caries.  
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1- INTRODUCTION  
 

Bankova [1] indicated that many plants produce gums and resinous substances at the site of wounds or 

around buds or new leaves. These substances protect against water intrusion and serve as a defense against bacterial, 

mold, yeast, fungal, and insect attacks.  
 

Cushnie and Lamb [2] explained that honeybees often collect these substances, adding various secretions to them 

within the hive, resulting in a compound known as propolis.  
 

Cross et al [3] indicated that tooth decay is a disease caused by bacteria in the mouth that affect the hard tissues of 

teeth, particularly in specific areas of the tooth. This bacterium results from weak decomposition or demineralization 

of the hydroxyapatite crystals, which are the primary component of tooth structure. The breakdown of these crystals 

leads to a disruption in the structural integrity of the tooth tissues.  
 

Deng et al. [4] highlighted that decay affects the main structures of the tooth by producing bacteria that are present 

in the mouth, creating small, mineral-free cavities in the enamel. These cavities then expand into the dentin and 

pulp, causing various degrees of pain.  
 

Hetrus and Ion [5] noted that decay initially appears as white spots without pain but rapidly progresses to larger 

cavities and discoloration, turning brown. When decay reaches the dentin, it causes pain, especially when consuming 

sugary, thermally stimulating, or acidic foods and drinks.  
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Koneman et al [6] described Pseudomonas aeruginosa as a Gram-negative, facultative anaerobic bacterium. It 

cannot grow in environmental conditions but can ferment lactose. It is non-motile and is naturally found in the 

gastrointestinal tract in 35% of cases and the throat in 6% of cases. It may also appear temporarily on the skin, with 

the percentage increasing among hospitalized patients.  
 

 

2- MATERIAL AND METHOD  
 

2.1 Preparation of Culture Media  
 

2.1.1 Blood Agar  
 

  The medium was prepared according to the manufacturer's instructions. The medium was sterilized using an 

autoclave and then allowed to cool to a temperature of 45-50°C. Human blood was added at a concentration of 5%, 

while stirring slowly. The mixture was then poured into sterile Petri dishes [7].  
 

2.1.2 Muller-Hinton Agar 
 

The medium was prepared by dissolving 38 g of the agar in 1 liter of distilled water, then sterilized in an autoclave 

at 121°C and 15 psi for 15 minutes. After sterilization, the medium was allowed to cool to 40-45°C, then poured into 

plates and stored in the refrigerator until use.  
 

2.1.3 Nutrient Agar  
 

  The medium was prepared by dissolving 28 g of the agar in 1 liter of distilled water, then sterilized in an autoclave 

at 121°C and 15 psi for 15 minutes. After sterilization, the medium was poured into plates and stored in the 

refrigerator for use as a growth and preservation medium.  
 

2.2 Samples Collection 
 

Six samples were collected from areas affected by tooth decay in patients at Tikrit Teaching Hospital in Salah al-Din 

province. The patients’ ages ranged from 22 to 50 years, and both genders were included. The samples were 

collected between January 16, 2024, and placed directly in sterile tubes containing transport medium, specifically 

Brain-Heart Infusion Broth. The samples were then immediately transported to the laboratory for cultivation on 

enrichment and nutrient media. The plates were incubated for 24 hours at 37°C for subsequent diagnostic tests. A 

month later, four additional samples were collected from the same hospital, using the same method and age range, 

and similar tests were performed.  
 

2.4 Cultivation of Clinical Samples 
 

The clinical samples were directly inoculated using the streaking method onto appropriate culture media for the 

growth of the bacteria under study. These media included MacConkey agar and Blood Agar. The plates were 

incubated at 37°C for 18-24 hours. The samples were then re-inoculated on fresh plates using the same media on 

which they initially grew. The isolated and purified colonies were transferred to slant nutrient agar, then incubated at 

37°C for an hour before being stored at 4°C for diagnostic tests [8].  

 

 

3- RESULTS AND DISCUSSION  
 

The current study demonstrated that Pseudomonas aeruginosa exhibited sensitivity to the ethanolic extract 

of propolis, with the results showing that even low concentrations inhibited its growth, as shown in Fig. 1. The 

inhibition occurred at a concentration of 2 ml, which represents the minimum inhibitory concentration (MIC), with 

an inhibition zone diameter of 8 mm. At 4 ml, the inhibition zone was 12 mm; at 6 ml, it was 8 mm; and at 8 ml and 

10 ml, the inhibition zones were both 6 mm. Therefore, the 4 ml concentration is considered bactericidal, as it 

produced the highest inhibition zone for the Gram-negative bacteria studied. The highest mean type of extract was 

recorded at 5.6B. 
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Fig. (1): Inhibitory Activity of Propolis on Pseudomonas aeruginosa. 
 

 

The Inhibitory Activity of Ethanolic Propolis Extract on Pseudomonas aeruginosa is shown in Fig. 2, which 

highlights the varying inhibitory effects at different concentrations of ethanolic propolis extract.  

 

 

Fig. (2): Inhibitory Activity of Ethanolic Propolis Extract on Pseudomonas aeruginosa 

 

These findings differ from those of [9], who found that Turkish propolis extract had no inhibitory activity 

against bacteria. Additionally, Hossain [10] reported that propolis extracts from Brazil and Korea had no 

antibacterial effects, despite being derived from different geographic regions. This may be due to differences in the 

plant source from which the propolis was collected, the season in which it was harvested, the type of hive, and the 

type of bees involved, as noted by [11]. However, the results of this study agree with those of [12], who showed that 

green propolis extract from Brosimum gaudichaudii, containing chlorogenic acid derived from cinnamaldehyde and 

apigenin, exhibited antibacterial activity.  
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The study also evaluated the inhibitory activity of the aqueous propolis extract on Pseudomonas aeruginosa, which 

showed a lower inhibitory effect compared to the ethanolic extract. The inhibition zones for the aqueous extract 

were smaller across all tested concentrations, as shown in Fig. 3, indicating a reduced antibacterial activity. This 

suggests that the ethanolic extract is more effective in inhibiting the growth of Pseudomonas aeruginosa than the 

aqueous extract.  

 

 
 

Fig. (3): Inhibitory Activity of Aqueous Propolis Extract on Pseudomonas aeruginos.  

 

 

5- CONCLUSION  
 

From this study, it was concluded that:  
 

1. Pseudomonas aeruginosa is a Gram-negative bacterium and is less sensitive than the Gram-positive species.  
 

2. Both aqueous and alcoholic extracts are effective in inhibiting Pseudomonas aeruginosa bacteria.  
 

3.  The alcoholic extract is more effective than the aqueous extract in inhibiting Pseudomonas aeruginosa 

bacteria. 
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 Pseudomonas  aeruginosaتأثير عكبر نحل العسل على بكتريا المكورات العقدية 

 المعزولة من المصابين بتسوس الاسنان

 

 ة ـلاصـالخ
 

 فى  كى هيا التخىص هل ال يى)ل  ثانولىي )ل م ئالتىي    ىد (Propolis) هدفت هذه الدراسة إلى  قييىيف فليليىة الل  ى 

الل  ى  ، ئه  ب صي وي م ق طىة بصخى)ا انسى.يت. قىف اليعى)  يهى  يي.ىيت Pseudomonas aeruginosa الت )رات الليدوة

من  ييل  مييفظة صىح  الىدون. هرتى ت ال.صىي ث قىت ي ات قل يطيىة ل يى ل ل ىح التخص هعىين يهى   تى) الخىح ت ال  صي وىة  يىد 

الدراسة، حيث ازدادت ملىد ت الصل ىيم مىي زوىيدل ق ليىس التخص هعىيت. ئهرتى  التخىص هل ال يى)ل   دىي يل متىيدال له  صي وىي 

  ، لتي وصتح من  ييسيت م.ي ق الصل يم بيسص دام   وية ا  صدير ف  ال)سم العهب.هيه  ميير ةل بيلتخص هل التي  
 

، ئهىىى  ب صي وىىىي سىىىيل ة التىىى ام، لي ىىىت ه ىىى  حخيسىىىية ق ىىىيه Pseudomonas aeruginosaهئ ىىىيت ال.صىىىي ث هت 

التخىص هل ال يى)ل  هيهى  مى  مىن  2التخص هعيت ميير ةل بيل  صي وي م)ج ة الت ام. مىن بىين الص اليىس الت ص ى ل، حيىق ق ليىس 

قل يم  ىد اللىس ت ال  صي وىة. ق لىد هىذه الدراسىة إم ي ىيت التخىص هل ال يى)ل  لهل  ى  لتتىيد   يلى  له  صي وىي،  يصىةل فى  

   .م يفية التت  يت الت ق طة بصخ)ا انس.يت

 


