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The current study, honey bee products were used antibiotics the 
treatment of many diseases affect humans, including treatment against 
bacteria cause otitis media. The current study included use aqueous and 
alcoholic extracts honey bee products in treating bacteria isolated from 
otitis media. The results the study showed the effectiveness honey bee 
products against Gram-positive and Gram-negative bacteria. The current 
study included (124) swabs from patients with otitis media visiting 
Hawija General Hospital using swabs medium then cultured on media 
(blood agar, MacConkey agar), (96) positive samples (77.42%) and (28) 
negative samples (22.58%) were obtained. The study included three 
bacterial species. Proteus mirabilis Staphylococcus aureus ,Psedomonas  
aeruginosa, the results showed P. mirabilis is the most sensitive types of 
bacteria the aqueous extract royal jelly with average diameter of 
inhibition (23.78 mm) concentration 100 mg/ml, followed by the 
alcoholic extract of propolis with average diameter the zone inhibition 
(19.46 mm) concentration 100 mg/ml against S. aureus, P. aeruginosa 
bacteria, the aqueous extract honey showed inhibitory effect (17.84 
mm) concentration 100 mg/ml and lowest average inhibitory effect 
alcoholic propolis (8.84 mm) concentration 75 mg/ml against P. 
aeruginosa. While aqueous extract wax did not show any inhibitory 
effect for all concentrations used against types bacteria under study.  
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Introduction  
Microorganisms are now characterized by their therapeutic resistance to antimicrobial 

resistance, which makes traditional antibiotics fewer in number and less effective [1]. As for 

the treatment method using the same antibiotics repeatedly for the same bacterial type, it led 

to the bacteria acquiring resistance as a result of changes in their cell walls, the secretion of 

hydrolyses, or changing the locations of receptors, i.e. the emergence of new strains [2]. As 

well as for genetic reasons, it becomes unaffected by these types of antibiotics, thus reducing 

the effectiveness of chemotherapy drugs for treatment [3]. Given the ability of bacteria to 

generate internal resistance through their possession of many resistance genes [4]. Some 

bacterial strains have acquired the ability to resist most antibiotics [5]. 

http://creativecommons.org/licenses/by/4.0/
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Which has motivated researchers in recent years to increase their interest in seeking 

alternative solutions to traditional antibiotics [5] . To discover new factors to overcome 

microbial resistance through the use of alternatives such as natural products and herbs as raw 

materials or as sources of active ingredients that are included in drug formulation [7]. 

Including honey bee products with a natural composition that have the ability to heal and 

enhance the patient’s immunity at the same time [8]. In addition to the vital role that Apis 

mellifera Linnaeus plays as pollinators in agriculture, they work to produce honey bee 

products that are beneficial to humans, whether food or medicinal. These products include 

honey, royal jelly, bee venom, propolis, grain pollen, and bee’s wax. All of these materials are 

of great benefit to humans. These ancient natural materials date back to the prehistoric era 

that humans used in food and medicine to treat many diseases [8] . Due to the success of these 

natural compounds in using antibiotics as therapeutic agents, it has taken a wide space in 

medical science. This has led to the spread of treatment. Honey bee products are widely 

available in pharmacies [10]. 

Modern medicine has proven the importance of honey bee products for human health 

[11], and it has been used in treating bones [01] . It has also been scientifically proven that 

honey bee products contain antioxidants, anti-bacterial, viral, and fungal infections, a natural 

treatment for cancer, and improve immune status [02] . Propolis is known for its antiviral, 

anti-inflammatory, antibacterial, anesthetic, antioxidant, anticancer, and antifungal properties 

[03] . Honey is important to humans as an antioxidant that makes it effective in protecting the 

skin from free radical damage. Anti-aging by regulating skin enzymes, used as an ointment to 

dress burns and wounds, protects the heart and blood vessels, and anti-bacterial by 

controlling wound inflammation [04] . This may be due to its complex composition rich in 

antioxidants. Oxidation because it contains carbohydrates, minerals, proteins, fatty acids, and 

other biologically active substances, including flavonoids, polyphenolic hydrocarbons, and 

indoles [05] . Royal jelly is also an important food source for humans because it contains 

proteins, and because it contains peptide compounds and biologically active fats, it is 

therefore used in pharmacies as an antibacterial [06] . 

 Among the important diseases that are widespread and that affect large numbers of 

people of both sexes around the world and cause them health problems is otitis media, which 

is linked to bacterial or viral pathogens [07] . Otitis media is the most common among groups. 

At a young age, this is due to their incomplete immune system and weak physical structure 

[08] . Otitis media occurs in children and adults, but its incidence in children is higher than in 

adults [18] . Infection occurs through the entry of pathogens, whether bacterial, viral, or fungal 

directly to the ear or after injuring the respiratory system through the nose or throat through 

the Eustachian canal, causing pain and inflammation in the area of infection and its 

transmission to the ear space [10] . The most common bacterial species causing otitis media 

are Escherichia coli, P. aeruginosa, Klebsiella pneumoniae, Staph. Spp., and P. mirabilias [11] . 

The aim of the study is to evaluate the inhibitory effect of honey bee products against 

bacterial species isolated from patients with otitis media. 

Working Methods 

Collection of honey bee models: 
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Samples of honey bees were collected directly from beehives from farms in Kirkuk 

Governorate/Hawija District. After catching, they were placed in a glass bottle with a capacity 

of (0.5) Liters containing 0.25 Liters of medical alcohol to kill the insects, and a large amount 

of glycerine was added to maintain the flexibility and vitality of the insect. Then, they were 

placed in a plastic box containing a piece of cork inside that is tightly fixed. The insect was 

fixed on the cork using pins stuck in the middle of the insect’s chest. Information is fixed on 

the box, which is the name of the student, university, college, department, type of study, time 

of collection, and it was transferred to the research centre and museum. Natural 

History/University of Baghdad for the purpose of classification. 

Collection of bee products (honey, royal jelly, wax, propolis, bee venom):  

Honey bee products were collected from honey bee hives directly from farms in the city of 

Hawija, which depend on apricot, apple and grape trees for their food. The models were 

stored in sterile, tightly sealed bottles of 200 ml, and then special information was fixed on 

each bottle, including the type of model and date of collection [12] . 

Preparing extracts and solutions of honey bee products: 

Preparation of aqueous extracts: 

 Aqueous extracts were prepared by adding sterile distilled water. Four ascending 

concentrations of bee products (honey, venom, propolis, wax, and royal jelly) were prepared. 

The study included concentrations (25%, 50%, 75%, 100%) (V/V) [13] .The products were 

prepared each according to their own method. Aqueous solutions of royal jelly, honey, and 

wax were obtained by diluting each of them with distilled water. The aqueous extract of the 

wax was prepared by taking 40 grams of the dry matter of bee wax and placing it in a pre-

sterilized glass beaker contains 200 ml of distilled water, where the ratio is (1 millilitre to 5 

weight), and the mixture was mixed well at a temperature of 40 °C for two hours.  then it was 

placed in a centrifuge for 15 minutes at a speed of 4000 rpm, and then placed in an electric 

oven at a temperature of 35°C for 4 hours to obtain the concentrated extract, which. The 

standard concentration was considered the stock solution, from which the required dilutions 

under study were prepared, and it was stored in dark, tightly sealed bottles at a temperature 

of (5°C) until use [14] . The hot aqueous extract of propolis was prepared by weighing 40 

grams of propolis powder and adding 160 millilitres of distilled water, the ratio being (1 

millilitre to 5 weight), and the mixture was mixed well for half an hour to mix the propolis 

with the water. a thermal magnetic mixer to mix the propolis with water well for half an hour 

at a temperature of 55 degrees Celsius, and then after.  

The resulting solution was filtered using a piece of gauze to get rid of the insoluble 

components, and the solution was placed in bottles and kept at room temperature for 48 

hours for the purpose of soaking, shaking for a period of time every half hour. Then it was 

transferred to the centrifuge for 15 minutes at a speed of 4000 revolutions per minute, after 

which the solution was placed. the solution was transferred to electrical oven at a 

temperature of 35°C for 4 hours obtain the concentrated extract, which was considered the 

standard concentration of the stock standard solution, from which the rest of the 

concentrations (25-50-75-100 mg/ml) were prepared under study. These solutions and 

extracts were sterilized using filters with a diameter of 0.2 micrometres and stored in sterile, 

opaque bottles and sealed in the refrigerator until use [14] . 
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Preparing the alcoholic extract of propolis: The alcoholic extract of propolis was prepared 
by adding 10 grams of propolis powder to 100 ml of absolute alcohol (99%) at a ratio of 1:10 
weight: volume, in a glass beaker and left for five days at laboratory temperature with daily 
shaking for 15 minutes using a magnetic stirrer, and then filtered. The resulting solution was 
used with a piece of gauze to get rid of the insoluble components. Then the process of 
alcoholic evaporation of the solution was carried out by placing it in the oven and setting the 
temperature at 45°C until it turned into a dry state (solid). The product was left to cool, and 
then it was placed in the refrigerator at (5°C) to solidify. It is crushed with a blender and 1 gm 
of propolis is taken from it with 9 ml of distilled water. The latter is considered the standard 
concentration of the stock standard solution from which it is diluted. The concentrations (25-
50-75-100 mg/ml) are being studied and this extract is sterilized using filters with a diameter 
of 0.2 micrometres. It was stored in sterile, dark-coloured, tightly sealed bottles in the 
refrigerator until use [15] . 

Sample Collection  

96 positive samples and 28 negative samples were isolated from a total of 124 samples 

isolated from patients with otitis media visiting the ear and throat department at Hawija 

General Hospital/Kirkuk Governorate. Using cotton swabs with carrier medium, then cultured 

on media (blood agar) and (MacConkey agar). 

Testing the inhibitory effectiveness of honey and other bee products: 

It was confirmed that the product was sterile and free of microbial contamination by 

conducting tests on honey bee products against microorganisms. The results showed that 

there was no bacterial growth on the Nutrient agar medium after 48 hours of incubation at a 

temperature of 37°C [16] . The Agar-well diffusion method was used to test the inhibitory 

effectiveness of the products on bacterial growth, The medium was inoculated using a sterile 

cotton swab. A swab of the bacterial suspension was taken and spread evenly on the Muller-

Hinton Agar medium. It was then left for 15-20 minutes at room temperature for the purpose 

of absorbing the inoculum. After that, 4 holes were made in each dish using a cork perforate 

with a diameter of 6. Each hole mm represents a specific concentration, as 75 microliters of 

each concentration was added using micropipettes. From the four concentrations, the plates 

were incubated for 24 hours [17] . After the end of the incubation period, the plates were 

incubated for 24 hours. Measuring the diameters of inhibition around the Wells holes using a 

ruler in millimetres, by taking the measurement of each inhibition zone and then subtracting 

the diameter of the hole (diameters of inhibition) from the results obtained for the diameters 

of the inhibition zones. After that, the average diameters of the inhibition zones were taken 

for three replicates [18] . 

Testing the synergistic effectiveness of honey bee product extracts on bacterial growth: 

The synergistic effect of honey bee products was tested in a ratio of (1:1) (volume: 

volume). The etch diffusion method was used on Muller Hinton agar medium. Then the plates 

were incubated at a temperature of (37°C) for 24 hours, and the diameters of inhibition were 

measured in millimetres to demonstrate the synergistic effectiveness, replicates for each 

sample [28] . 

Determine the minimum inhibitory concentration value for honey bee products: 

The MIC for honey bee products was found according to the method of [.20]  By preparing 

solutions or aqueous extracts of honey bee products at concentrations of (5, 10, 15, 20, 25, 
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30%) by adding (5, 10, 15, 20, 25, 30) ml of products in succession and complete the volume 

to 100 ml, i.e. (95, 90, 85, 80, 75, 70) ml of sterile distilled water and mix them well, then 

Mueller-Hinton agar medium is prepared. These concentrations of products are mixed with 

the medium was mixed by mixing (5 ml of MIC + 20 ml of Mueller-Hinton medium). The plates 

were left for 5-10 minutes to cool. After that, the plates were planted with 0.1 ml (µ100) of the 

24-hour-old bacterial suspension grown in the broth medium. The feeder was balanced with 

McFarland's solution, and the plates were made at a rate of three replicates for each 

concentration, with control plates made containing the bacterial culture and the Mueller-

Hinton agar nutrient medium, to which no honey bee products were added. Then they were 

left to dry at room temperature. After that. The cultured petri dishes were then transferred 

bacteria were transferred and incubated at a temperature of 37 °C for 24 hours, and then the 

presence of bacterial growth was observed or not, as the lowest concentration at which 

growth did not appear indicates the minimum inhibitory concentration [21] . 

Statistical Analysis 

The results obtained during the study were collected into a computer database and 

processed using the program (Statistical Package for Social Sciences (SPSS)) to estimate the 

means and standard deviation (St. Deviation). The differences between the means were 

compared based on the Duncan test the probability level (P <0.05) [33]. 

Results and Discussion:- Category 

The classification results for the specimens sent to the Natural History Research Center 

and Museum/Department of Insects and Invertebrates/University of Baghdad showed that 

the specimens sent were diagnosed and classified as follows: Apis mellifera Linnaeus, 1758 

(Hymenoptera, Apidae). 

The inhibitory results of honey bee product extracts on bacterial growth are under 

study 

The results showed an inhibitory activity against bacterial isolates of extracts of both 

types of honey bee products (alcoholic and aqueous) and at the different concentrations 

under study (25-50-75-100) mg/ml, as follows: 

P. aeruginosa: The results shown in Table 1 the inhibitory effect of extracts of honey bee 

products on P. aeruginosa bacteria isolated from otitis media at a concentration of 100 mg/ml. 

This is the honey product that actually showed an inhibitory effect against the isolated 

bacteria with no significant differences (P<0.05) with a diameter of 17.84 mm, then followed 

by the effect of honey at a concentration of 75 mg/ml, where the diameter of inhibition 

reached a diameter of 12.35 mm. It is consistent with a study conducted by [23]  to evaluate 

the antibacterial effect of honey on Gram-negative and positive bacteria, which indicates that 

high concentrations that are more than (80 mg/ml) are more effective than low 

concentrations, While the results of this study did not agree with the results of the study 

conducted by Al-Jubouri [24] . Which indicated that high concentrations of honey (100 mg/ml) 

did not record any effect. The antibacterial activity of honey is attributed to many properties, 

the most important of which is that it contains a ripening enzyme such as     . 

The inhibitory effect of the aqueous extract of propolis comes with an inhibitory diameter 

of (10.88 ml). The results of this study agreed with [25]  while the results differed with [26]  
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and the inhibitory effect of the alcoholic extract of propolis comes with an inhibitory diameter 

of (10.77 ml), both at the concentration (100 mg/ml), and royal jelly came after that with its 

inhibitory effect on the bacteria isolated with a diameter of 9.25 ml. The results of the study 

agreed with [25] who indicated that royal jelly has an effective effect against some bacterial 

species that infect humans, as it has antibacterial properties against Gram-positive and Gram-

negative bacteria. This is due to royal jelly containing soluble fatty acids. There was no 

significant effect of beeswax on the isolated bacteria for all concentrations, and the results of 

this study were consistent with the study [38] which indicates that the effect of wax on the 

bacteria P. aeruginosa was very low regarding Gram-positive and Gram-negative bacterial 

isolates. 

 

Table 1: Inhibitory effectiveness of aqueous and alcoholic honey bee product extracts against 

P. aeruginosa bacteria isolated from otitis media, measured in millimetres (mm). 

The 
focus 

mg/ml 

The diameter of the inhibition zone is measured in millimetres for the bacteria P. 
aeruginosa 

Aqueous extract 
Alcoholic 

extract 

Wax 
mean±std 

Honey 
mean±std 

Royal jelly 
mean±std 

Propolis 
mean±sd 

Propolis 
mean±std 

25% f0.00±0.00 f0.00±0.00 f0.00±0.00 f0.00±0.00 f0.00±0.00 

50% f0.00±0.00 f0.00±0.00 f0.00±0.00 f0.00±0.00 f0.00±0.0 

75% f0.00±0.00 b12.5±0.43 f0.00±0.00 d9.8±0.31 e8.84±0.32 

100% f0.00±0.00 a17.84±0.65 a17.4±0.65 c10.88±0.52 c10.77±0.44 

 

 
Fig. 1 Effect of honey bee product extracts against P. aeruginosa bacteria. 

A   Effect of aqueous extract of honey 

B    Effect of aqueous extract of royal jelly 

C   Effect of alcoholic extract of propolis 

D   Effect of aqueous extract of propolis 

Staphylococcus aureus: Table 2 shows the inhibitory effect of honey bee product extracts on 

bacteria S. aureus as the alcoholic extract of propolis was most effective with an inhibitory 

diameter of (19.46 mm) at a concentration of (100 mg/ml), as the effect of this extract was 

directly proportional to the concentration used, and with an inhibitory diameter of (17.73 

mm) at a concentration of 75 mg/ml) against the isolated bacteria. The results of this study 

agreed with [28], which obtained diameters ranging between (14-22 mm) when the 

concentration was (100 mg/ml). This study also agreed with [38] , who showed that the 
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alcoholic extract of propolis has an inhibitory effect on bacteria. The inhibitory action of the 

aqueous extract of honey comes in second place with a diameter of 12.47 mm, with significant 

differences (P < 0.05). This study is consistent with what was found [23]  when evaluating the 

activity of honey against Gram-negative and Gram-positive bacteria, that the honey’s activity 

was more than (80 mg/ml). It also agrees with the results of [28]  and found that the 

diameters of inhibition ranged between (10-20 mm) at the concentration (100 mg/ml). 

However, the current study did not agree with the study of [24] , which showed that honey at a 

concentration (100 mg/ml) did not record any effect on many bacterial species, and that 

diluted honey has a higher effect than concentrated honey. 

This activity of honey against bacteria is due to It contains many factors and 

characteristics, including osmotic pressure and its high acidity resulting from the enzymes 

secreted by worker bees on the nectar when they transform it into mature honey, such as the 

enzyme Glucosoxidase, and the presence of other substances, the most important of which is 

ascorbic acid. As for the highest effect of royal jelly, it had an inhibitory diameter of (10.83 

mm) at a concentration of (100 mg/ml) and an inhibitory diameter of (9.16 mm) at a 

concentration of (75 mg/ml), while it had no effect at concentrations (25-50 mg/ml). The 

results of the current study agreed with [28]  and [14] , which showed an effect on Gram-

negative and positive bacteria. This effect is attributed to royal jelly because it contains 

soluble fatty acids [30] . The inhibitory action was for the aqueous extract of the wax with a 

diameter of 10.32 mm. While the aqueous extract of propolis had the least inhibitory effect at 

the concentration (75 mg/ml) with an inhibitory diameter (7.10 mm), while the aqueous 

extract of propolis did not have any inhibitory effect at the concentration (25 mg/ml). This 

study agreed with the study of [26] , which showed that the aqueous extract of propolis has 

little effect on bacteria. As for the aqueous extract of the wax, it did not have any inhibitory 

effect at the concentrations used (25-50-75-100 mg/ml). These results agreed with the results 

of [27] , as they confirmed that beeswax had no significant effect on microorganisms. 

Table 2: Inhibitory effectiveness of aqueous and alcoholic honey bee product extracts against 

S. aureus bacteria isolated from otitis media, measured in millimetres (mm). 

 

The 
focus 

mg/ml 

The diameter of the zone of inhibition is measured in millimetres 
for bacteria Staph. aureus 

Aqueous extract 
Alcoholic 

extract 
Wax 

mean±std 
Honey 

mean±std 
Royal jelly 
mean±std 

Propolis 
mean±std 

Propolis 
mean±std 

25% j0.00±0.00 h8.53±0.33 j0.00±0.00 j0.00±0.00 e11.16±0.54 
50% j0.00±0.00 g9.46±0.41 j0.00±0.00 i7.10±0.30 c16.17±0.66 
75% j0.00±0.00 e11.49±0.53 g9.16±0.37 i7.10±0.31 b17.73±0.32 

100% f10.32±0.40 d12.47±0.52 f10.83±0.41 g9.10.±0.39 a19.46±0.63 
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Fig. 2 Effect of honey bee product extracts against bacteria Staph. aureus. 

A   Effect of aqueous extract of propolis 

B   Effect of alcoholic extract of propolis 

C   Effect of aqueous extract of honey 

D   Effect of aqueous extract of royal jelly 

Proteus mirabilis: The results shown in Table 3 that the most effective extract of honey bee 

products against the isolated bacteria at a concentration of 100 mg/ml is the aqueous extract 

of royal jelly, which actually showed an inhibitory effect with significant differences (P<0.05) 

with inhibitory diameter rates directly proportional to the concentrations (100-75-50-25 

mg/ml) with inhibitory diameters respectively (23.78-21.27-19.46-17.61 mm). The results of 

the current study showed that royal jelly extract has a high effect on bacteria isolated from 

otitis media. This is due to royal jelly containing the soluble fatty acid (10-Hydroxytrans 

decenoic acid), which has effective biological properties and affects the synthesis of cell 

membrane proteins and plasmid proteins. The cell, as well as containing carbohydrates that 

have an effective effect on bacteria through the occurrence of osmosis, cell shrinkage and 

death. In addition, royal jelly contains amino acids, including leucine, which has an effective 

role in inhibiting microbes [30] . These results are consistent with the findings of [30] . Next 

comes the aqueous extract of honey with an inhibitory diameter of 16.43 mm and the effect of 

the alcoholic extract of propolis comes with an inhibitory effect a diameter of 16.42 mm at 

concentration of 100 mg/ml. Then came the effect of the alcoholic extract of propolis when 

the concentration was (75 mg/ml) with an inhibitory diameter (14.50 mm) and with an 

inhibitory diameter of (14.13 mm) when the concentration was (50 mg/ml). The effect of the 

alcoholic extract of propolis on bacteria is by preventing the process of cell division and 

reproduction, inhibiting protein synthesis inside the cell, as well as on the permeability of 

cytoplasmic membranes, and inhibiting enzymatic activity and bacterial movement [31]. 

Then comes the effect of the aqueous honey extract with an inhibitory diameter (12.78 

mm) when the concentration was (75 mg/ml), and the effect of the alcoholic extract of 

propolis with an inhibitory diameter of (12.41 mm) came in last place when the concentration 

was (25 mg/ml). The inhibitory effect of honey against bacteria was due to its possession of 

properties such as high osmotic pressure, as honey has the ability to osmosis resulting from 

the high sugar in the honey, so water is absorbed from the bacterial cells, which leads to 

dehydration, contraction of the bacteria and their death [32] . The results of the current study 

agreed with the study [33] , while the aqueous extracts of propolis and wax did not show any 

inhibitory effect at all concentrations, and the aqueous extract of honey did not show any 

inhibitory effect at a concentration of 25 mg/ml. 
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Table 3: The inhibitory activity of aqueous and alcoholic honey bee product extracts against 

P. mirabilis bacteria isolated from otitis media, measured in millimeters (mm). 

 

The 
focus 

mg/ml 

The diameter of the inhibition zone is measured in millimeters 
for the bacterium P. mirabilis 

Aqueous extract 
Alcoholic 

extract 
Wax 

mean±std 
Honey 

mean±std 
Royal jelly 
mean±std 

Propolis 
mean±std 

Propolis 
mean±std 

25% i0.00±0.00 i0.00±0.00 d17.61±0.67 i0.00±0.00 g12.41±0.52 
50% i0.00±0.00 h9.52±0.37 c19.46±0.72 i0.00±0.00 f14.13±0.61 

75% i0.00±0.00 g12.78±0.53 b21.27±0.83 i0.00±0.00 f14.50±0.63 
100% i0.00±0.00 e16.43±0.59 a23.78±0.88 i0.00±0.00 e16.42±0.56 

  

 
Fig. 3 Effect of honey bee product extracts against bacteria P. mirabilis.  

A   Effect of alcoholic extract of propolis 

B   Effect of aqueous extract of royal jelly 

C   Effect of aqueous extract of honey          

The synergistic inhibitory results of honey bee product extracts on bacterial growth are 

under study: 

The results of the current study showed an inhibitory activity of extracts of honey bee 

products when mixing both extracts with each other against the bacteria under study isolated 

from otitis media. The highest inhibitory results against P. mirabilis bacteria were obtained 

for the synergistic extract (honey and royal jelly) with an inhibitory diameter of 21.76 mm, 

followed by the synergistic extract (propolis and royal jelly) with an inhibitory diameter of 

21.57 mm. The results of the two synergistic extracts (propolis and honey) and (propolis and 

wax) had inhibitory diameters. 20.87 and 20.44 mm, respectively, and the extract (wax and 

honey) has a diameter of 10.23 mm. The synergistic extract (wax and royal jelly) has the least 

inhibitory effect, with an inhibitory diameter of 8.17 mm against bacteria P. mirabilis. Then 

came the inhibitory effect against bacteria S. aureus for synergistic extract (honey and Royal 

jelly) with a diameter of 14.34 mm. Then the inhibitory action of the synergistic extracts 

(propolis and royal jelly) with an inhibitory diameter of 10.56 mm and (propolis and honey) 

with a diameter of 10.44 mm against bacteria increases S. aureus, and the synergistic extract 

(honey and royal jelly) with a diameter of 10.49 mm against bacteria P. aeruginosa. And the 

synergistic extract (wax and honey) with a diameter of 9.87 mm against bacteria P. 

aeruginosa. 
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The synergistic action of the extracts of (royal jelly and propolis) and (royal jelly and 

honey) is due to the properties of each product, as the effect is due to the royal jelly because it 

contains the soluble fatty acid (10-Hydroxytrans decenoic acid), which in turn affects the 

synthesis of cell membrane proteins and the cell plasmid protein. Royal jelly also contains 

carbohydrates that affect bacteria through the occurrence of osmosis, cell shrinkage and 

death [38] . The effect of alcoholic propolis extract comes from preventing the process of cell 

division, preventing protein synthesis, inhibiting the enzymatic activity of the bacteria, and 

affecting the permeability of the cytoplasmic membranes and thus the death of the bacteria 

[31] as for the inhibitory effectiveness of honey due to its possession of properties, including 

high osmotic pressure, which leads to the dehydration of bacteria by absorbing their water, as 

well as its containment of benzoic acid, which inhibits bacteria [32]  as shown in Table 4.  

Table 4: Synergistic inhibitory activity of aqueous and alcoholic extracts of honey bee 

products against the bacteria P. aeruginosa, S. aureus, P. mirabilis isolated from otitis media, 

measured in millimeters (mm). 

Bacterial treatment Mean Std 
P. aeruginosa 

Propolis + wax 
Propolis + honey 

Propolis + royal jelly 
Wax + honey 

Wax + royal jelly 
Honey + royal jelly 

 
g0.00 
g0.00 
g0.00 
e9.87 
g0.00 

d10.49 

 
0.00 
0.00 
0.00 
0.34 
0.00 
0.47 

S. aureus 
Propolis + wax 

Propolis + honey 
Propolis + royal jelly 

Wax + honey 
Wax + royal jelly 

Honey + royal jelly 

 
g0.00 

d10.44 
d10.56 
g0.00 
g0.00 

c14.34 

 
0.00 
0.43 
0.39 
0.00 
0.00 
0.77 

P. mirabilis 
Propolis + wax 

Propolis + honey 
Propolis + royal jelly 

Wax + honey 
Wax + royal jelly 

Honey + royal jelly 

 
b20.44 
b20.87 
a21.57 
d10.23 
f8.17 

a21.76 

 
0.77 
0.82 
0.81 
0.32 
0.51 
0.83 
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Fig. 4 The inhibitory effect of synergistic extracts of honey bee products against the bacteria 

under study. 

A4   Effect of (wax + honey) extracts against bacteria P. mirabilis 

A5   Effect of (wax + royal jelly) extracts against bacteria. P. mirabilis 

A6   Effect of extracts (honey + royal jelly) against bacteria P. mirabilis 

B1   Effect of (propolis + wax) extracts against bacteria P. mirabilis 

B2   Effect of (propolis + honey) extracts against bacteria P. mirabilis 

B3   Effect of extracts (propolis + royal jelly) against bacteria P. mirabilis 

C2   Effect of (propolis + honey) extracts against bacteria S. aureus 

C6   Effect of (honey + royal jelly) extracts against bacteria S. aureus 

D3   Effect of (propolis + royal jelly) extracts against bacteria S. aureus 

E4   Effect of (wax + honey) extracts against bacteria P. aeruginosa 

E6   Effect of (honey + royal jelly) extracts against bacteria P. aeruginosa 

The inhibitory results of the minimum values of honey bee product extracts on the 

growth of bacteria are being studied: 

The MIC results of the study showed to find the limit value for inhibition by extracts of 

honey bee products at concentrations (5%-10%-15%-20%-25%-30%). P. aeruginosa bacteria 

have been shown to be resistant to all honey bee products and to all concentrations. The high 

resistance is attributed to its resistance to weak disinfectants as well as to many commonly 

used antibiotics. These characteristics are considered important factors for its environmental 

success, which also helps explain its ubiquitous spread of the organism and its emergence as a 

pathogen [34] . where the growth of P. aeruginosa bacteria appeared on the culture medium. 

The results of the current study on S. aureus bacteria also showed, the minimum level of 

inhibition was at a concentration of 30% for the alcoholic propolis extract, while it showed 

resistance to the rest of the honey bee products and to all concentrations used in the current 
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study. The results of the study on the bacteria P. mirabilis also showed that the minimum 

inhibition value was at a concentration of 30% for the aqueous extract of royal jelly, while it 

showed resistance to the rest of the honey bee product extracts and to all concentrations 

under study. The resistance of the Gram-negative bacteria P. aeruginosa and P. mirabilis is 

attributed to the production of the beta-lactamase enzyme, which depends on plasmids, and it 

also has the advantage of retaining this enzyme within the plasma membrane [35] . 

Conclusions 

1. Royal jelly ranked first among other honey bee products in terms of its inhibitory effect 

on bacteria isolated from otitis media. 

2. The alcoholic extract of propolis showed high effectiveness at a concentration of 100 

mg/ml, and this effect decreased at higher concentrations, while the aqueous extract of 

propolis was little effective against bacterial isolates. 

3. Concentrated raw honey gave a high effectiveness, and this effectiveness decreased as 

the concentration decreased. 

4. The aqueous extract of the wax did not show any inhibitory effect against bacterial 

isolates from otitis media. 

5. The synergistic extracts (honey and royal jelly) and (propolis and royal jelly) had the 

highest effect on bacteria, followed by the synergistic extract (propolis and honey) that 

had the least effect, while the bacteria, Psedomonas aeruginosa Staph. aureus was 

highly resistant to the synergistic extracts (propolis and wax) and (honey and wax). 

6. Regarding finding the minimum value, it was found that Psedomonas aeruginosa 

bacteria were highly resistant to all the applied concentrations. 
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نهمىتجات انمائٍة وانكحىنٍة نعسم انىحم ومىتجاته عهى بعض  قٍٍم انتأحٍر انتخبٍطً وانتآزريت

 انىسطى الأذن الأوىاع الانبكتٍرٌا انمعسونة مه انتهاب
 

  0مىى جلال عهً ،1حارث احمد مصطفى*، 1رعد واٌف مظهىر
 ، انؼشاق، خايؼح سايشاءانرشتٍح، كهٍح ػهىو انحٍاج قسى -0

                                                                           انؼشاق ،اندايؼح انرقٍُح انشًانٍح ،انحىٌدح انرقًُيؼهذ ، قسى ذقٍُاخ انًخرثشاخ انطثٍح -1

 معهىمات انبحج:  انخلاصة:
أسرخذو فً انذساسح انحانٍح يُرداخ َحم انؼسم كًضاداخ حٍىٌح فً ػلاج انكثٍش يٍ 

ضًُها ػلاج ضذ انثكرشٌا انرً ذسثة انرهاب الأيشاض انرً ذصٍة الأَساٌ يٍ 

حٍث شًهد انذساسح انحانٍح أسرخذاو يسرخهصاخ انًائٍح وانكحىنٍح  ،الأرٌ انىسطى

يهٍغشاو/يهٍهرش( فً ػلاج انثكرشٌا  088،64،48،14) ضتانرشاكٍ نًُرداخ َحم انؼسم

ُرداخ َحم فؼانٍح ي كفائح أظهشخ َرائح انذساسح ،انًؼضونح يٍ انرهاب الأرٌ انىسطى

( 013شًهد انذساسح انحانٍح ) ،ساوگانؼسم ضذ انثكرشٌا انًىخثح وانسانثح نصثغح 

يسحح يٍ انًشضى انًصاتٍٍ تانرهاب الأرٌ انىسطى انًشاخؼٍٍ نًسرشفى انحىٌدح 

 اس انذو(گانؼاو تىاسطح يسحاخ قطٍُح يغ وسظ َاقم ثى صسػد ػهى الأوساط )آ

%( 66.31( ػٍُح يىخثح انًُى تُسثح )85ذى انحصىل ػهى ) ،انًاكىَكً( اسگو)آ

شًهد انذساسح ثلاثح أَىاع تكرٍشٌح   ،%(11.47( ػٍُح سانثح انًُىتُسثح )17و)

Proteus mirabilis، Staphylococcus aureus، Psedomonas 
aeruginosa،  أظهشخ انُرائح أٌ تكرشٌا P. mirabilis يٍ أكثش أَىاع انثكرشٌا

يهى( ػُذ  12.67قطش ذثثٍطً )هًسرخهص انًائً نهغزاء انًهكً تًرىسظ حساسٍح ن

قطش يُطقح يهغى/يم، ٌهٍه انًسرخهص انكحىنً نهثشوتىنٍس تًرىسظ 088 انرشكٍض

  .P أيا تكرشٌا  .S. aureusيهغى /يم ضذ  088يهى( ػُذ انرشكٍض  08.35ذثثٍظ )
aeruginosa ٍػُذ  يهى( 06.73ش ذثثٍطً )فقذ أظهش انًسرخهص انًائً نهؼسم ذأث

 يهى( ػُذ 7.73) انكحىنً نهؼكثش ًقطش ذثثٍطيهغى /يم وأدَى يرىسظ  088انرشكٍض 

. تًٍُا انًسرخهص انًائً نهشًغ نى ٌظهش P.  aeruginosaيهغى/يم ضذ  64انرشكٍض

 أَىاع انثكرشٌا قٍذ انذساسح. ضذ انًؼًىنح أي فؼم ذثثٍطً وندًٍغ انرشاكٍض
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