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Abstract

Propolis, with its distinctive chemical composition, has been known for therapeutic potential in treating
numerous diseases. This study investigated whether propolis has an antibacterial effect on bacteria in Lebanon.
Twenty- eight samples of gram-negative and gram-positive bacteria were collected from Raii Hospital and Al-
Taakhi Medical Center in Gazieh, South Lebanon. Each sample was streaked on three different Petri dishes with
different percentages of propolis under aseptic conditions. The results were recorded visually and confirmed by
Gram staining after incubation for 24 h at 37°C. The obtained results show that propolis inhibited the growth of
18% of the total number of collected bacteria. The majority of bacteria on which propolis had an inhibitory
effect were gram- positive bacteria, which inhibited 50% of them, whereas it only inhibited the growth of 9% of
the gram-negative bacteria. Propolis was also shown to have an antifungal effect.
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1. Introduction

Propolis is a natural mixture produced by bees. It is gathered from substances collected from parts of plants,
buds and exudates (Burdock, 1998). Honey bees use a combination of bees’ wax and saliva to produce propolis
(Cornara et al., 2017). The propolis name is derived from Greek origin “Pro” which means in front of and
“polis” means community or city (Aminimoghadamfarouj & Nematollahi, 2017) which indicates that propolis is
the hive defensive substance (Al-Hariri, 2011; Araujo et al., 2012).). Propolis is one of the famous honeybee
products used in folk medicine since ancient times for its various health effects (Ahangari et al., 2018).

2. Physical properties of Propolis
There are several types of propolis based on the area they originate from and their plant source (Ahmed et al.,
2017). Propolis is a lipophilic substance that is also hard, brittle, and very sticky when heated (Hausen el al.,

1987). Depending on its source and age, propolis could be a yellow green substance, or a red to dark brown
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substance (Marcucci, 1995). The melting point of propolis at which it turns into its liquid state is 60°C to 70°C
but for some samples, it may be 100°C (Wagh, 2013).

Propolis is commercially extracted by a suitable solvent, of which ethanol, methanol, water, hexane, acetone,
dichloromethane, and chloroform are most common used (Gomez-Caravaca et al., 2006 ; Kumar N. et al.,
2008). These solvents should remove the inner materials and reserve the desired compounds (Marcucci, 1995).

3. Chemical Composition of Propolis

The Biological activity and quality of propolis are directly related to its chemical constituents (Zhang X. et al.,
2014). More than 300 constituents were identified in different propolis samples (De Castro SL., 2001),
depending on its place of origin and time of collection (Kujumgiev A. et al., 1999). The main groups of propolis
constituents are Plant resins (50%) in addition to other components such as waxes, essential oil, pollens, and
other organic substances in different percentages as shown in Figure 1 (Przybytek, 1., & Karpinski, T. M. 2019).

%

Plant resins Waxes Essential Oil Pollen Organic
Substances

Figure 1: Raw Propolis chemical composition (%).

Propolis has many bioactive properties, such as antioxidant, antimicrobial, anti-inflammatory, wound healing
and anti-hyperlipidemic (Ansorge S. et al., 2003; Pimenta, H. C. et al., 2015; Manso et al., 2021). The main
chemical components that are responsible for this activity are phenolic compounds, including flavones and
aromatic acids and their esters (Ansorge S. et al., 2003; Pimenta, H. C. et al., 2015 ; Manso et al., 2021). Several
researches ensured that propolis from Asia, Europe and North America is mostly composed of phenolic
compounds (Uzel et al., 2005). In a research done by Touzani et al. (2021) in determining the phenolic
compounds in propolis samples collected from an African and an Asian region shows that phenolic content was
the lowest in Palestinian sample of 74.71 £ 0.89 mg GAE/g while the highest in Moroccan sample of 148 + 1.31
mg GAE/g. Similarly, flavone and flavonol content were higher in Moroccan sample of 118 + 1.92 mg QE/g
than Palestinian sample 26.97 + 2.44 mg QE/g. The total antioxidant capacity is positively correlated with the
content of phenolic compounds were it is 90.87 £ 2.91 mg AAE/g for Moroccan sample and 48.01 + 0.51 mg
AAE/qg for Palestinian sample. Moreover Zeitouna et al. (2019) analyzed the chemical composition of Lebanese
propolis and identified twenty-eight different compounds of which two phenolic acids and nine other flavonoids,
also ferulic acid, caffeic acids, chrysin, galangin, quercetin, and pinocembrin were specified among the most
representative compounds inside the Lebanese propolis.

4. Pharmacological Activity of Propolis

Several studies confirmed that Propolis has a therapeutic potential in pharmacology and medicines to treat
various diseases due to its various chemical compositions.

4.1. Antibacterial Activity

Propolis is increasingly known for its antibacterial activity. The antibacterial activities depend on the
concentration, treatment time, and bacterial mode of action (Clemente J.C. et al., 2012 ; Kim Y-H, 2011). It acts
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either by directly interacting with the microbial cell or by stimulating the immune system of the host cells
(Bouchelaghem S., 2022). One of the hypothesized mechanisms include the inhibition of bacterial adherence and
division, decrease of bacterial mobility, disturbance of membrane potential, and increase in cell membrane
permeability (Ristivojevi¢ et al., 2018). Phenolic compounds elevate the antibacterial activity of propolis by
enhancing their interaction with the cell membrane (Sikkema et al., 1995). In addition to that Kumar N. et al.
(2008) emphasized that this antibacterial activity is highly activated against Gram-positive bacteria and less
activated against Gram-negative bacteria, unless high concentration of Propolis is used.

4.2. Antifungal Activity

Propolis shows anti-fungal activity against different fungi, such as Candida albicans, C. parapsisolis, C.
tropicalis, Saccharomyces cerevisiae and C. krusei (Ozarowski et al., 2022). Ozcan, (1999) emphasized that
different propolis chemical compositions such as, 3-acetylpinobanksin, pinobanksin-3-acetate, pinocembrin, p-
coumaric acid and caffeic acid and more compounds enhances propolis antifungal activity. Previously,
researches emphasized that propolis antifungal activity occurred by inhibiting the extracellular phospholipase,
directing to alleviation of the fungal cell adhesion to epithelium (D’Auria et al., 2003). Recently, researchers
spotted that propolis may affect the formation of the cell wall and inhibit the morphological transformation of
fungi (Gucwa et al., 2018).

5. Methods
5.1. Sample Collection & Identification

A total of twenty-eight samples were collected from Raii Hospital and Al-Taakhi Medical Center- Gazieh. Both
of these institutions are located in Ghazieh, a village in the vicinity of Said but receive patients from Saida,
Ghazieh and several other villages and towns in South Lebanon. The collected samples that are available in the
hospital or the medical center were samples taken from patients submitted to bacterial culturing and antibiogram
process to specify the type of the bacteria and the effective drug to be prescribed. The samples were saved in
incubators for short time to be taken and test propolis effect on these samples. The samples were including gram-
negative and gram-positive bacteria that are randomly selected based on the available samples at the time of
collection. The collection process took place over several days separated by two-week duration.

Figure 2 depicts the distribution of the bacterial samples such that the gram-negative bacteria exceed the gram-
positive bacteria in number thus, in percentage as well. In total, there were 6 gram-positive bacteria, accounting
for 21.4% of the total samples. On the other hand, 22 gram-negative bacteria were available accounting for
78.57% of the total number of samples.

Percentage of Gram-positive and Gram-
negative Bacteria from Total Samples

Gram
Negative
79%

Figure 2: Distribution of Gram-positive and Gram-negative Bacteria Samples According to Percentage
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The collected bacteria were diverse including Staphylococcus aureus, E. coli, Klebsiella, Proteus, Streptococcus
and Klebsiella. Some of these samples are shown in the figure 3 below.

Figure 3: Examples of the Collected Bacteria Samples

5.2. Propolis Agar Preparation

In order to investigate the effect of propolis on the growth of several species of bacteria, a nutritional medium
that permits the growth of these bacteria must be chosen so that there wouldn’t be any need to change the
medium type for each of the corresponding bacteria. For this reason, Mueller Hinton Agar (MHA) was selected.
MHA is a non-selective and non-differential medium that allows the growth of a very wide range of bacteria and
is often used for antibiotic susceptibility testing. Both of these characteristics make MHA a suitable medium for
this study since the study includes different bacterial species and aims to determine the anti-bacterial effect of
propolis. Therefore, MHA was used in the “control petri-dishes” for all the collected samples. On the other hand,
propolis samples found in Lebanese market were in the form of a liquid state means that propolis dissolved in
appropriate solvent. The liquid propolis found in the market were used in the “testing petri-dishes”, varying
volumes of Propolis were added and infused in the MHA agar medium to find out how different concentrations
of Propolis might affect the bacterial growth. Rather than using agar diffusion method that is used by researchers
such as (Balouiri et al., 2016; Stepanovi¢ et al., 2003; Alhassan Sa-eed et al., 2023) so that the bacteria diffused
in the agar and the propolis tested by disk diffusion method. However, in this methods propolis diffused in the
agar with different concentrations prepared as follows:
1) 0 mL of Propolis and 400 mL of MHA agar were added into petri-dishes as “Control”
2) 20 mL of Propolis were added to 380 mL of MHA agar, making a total of 400 mL, added to petri-dishes
as “5% Propolis”.
3) 40 mL of Propolis were added to 360 mL of MHA agar, making a total of 400 mL, added to petri-dishes
as “10% Propolis”.

5.3. Plating Samples on Petri-dish
It is critical in this study to maintain the same concentration of the bacteria sample between the three different
petri-dishes. This is essential to ensure that the initial quantity of streaked bacteria doesn’t affect the outcome in

the 3 petri-dishes after 24 hours. The method used to plate the bacteria on different agar plates (one control, and
the others contain propolis) is shown in the sketched diagram below:
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sample \ ==
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\ | | inoculated

inoculation -~ ~— sample

-

U
sterile syringe to obtain control agar agar with agar with
inoculated sample 5% Propolis 10% Propolis

Figure 4: Procedure of Plating the Bacterial Samples in Petri-dishes

Figure 4 explains the detailed process by which the three different petri-dishes were streaked with bacteria. For
each of the samples, an inoculum was transferred from the original sample into a sterile test tube with saline
water to obtain a homogeneous bacterial suspension. Then, a sterile syringe was used to collect a volume of the
prepared suspension and to transfer a limited number of drops into the control agar, the agar with 20 mL
Propolis, and the agar with 40 mL Propolis, keeping in mind that the same number of drops is put into each
petri-dish. After that, a sterile swab is used to uniformly distribute the drops of the bacterial suspension over the
entirety of the petri-dish, and the process is repeated in each petri-dish separately to avoid contamination.

The process was performed for each of the twenty eight samples individually. Finally, the plated petri-dishes
were incubated at 37°C for 24 hours.

5.4. Gram Staining

The results are viewed after 24 hours of incubation to determine the presence or absence of bacterial growth in
each of the petri-dishes. Visual observation was done initially, followed by gram staining to confirm the
observed results. Gram staining procedure took place according to the commonly accepted method starting with
staining with Crystal Violet, followed by lodine, Acetone Ethanol, and finally washing with Safranin. After
staining, the samples were observed under the microscope.

6. Results

The main objective of this study was to investigate whether Propolis, a naturally produced substance, has an
actual antimicrobial effect, and more specifically an antibacterial effect. For this reason, a control petri-dish, a
5% Propolis petri-dish and a 10% Propolis petri-dish were used for each of the tested bacterial samples. In order
to identify the effect of Propolis on the different bacterial species, the bacterial growth was monitored visually
and by gram staining for confirmation.

6.1. Growth Identification (visual and staining)
The following table illustrates the type of collected bacterial samples alongside their classification as gram-

negative or gram-positive and their respective results in the three different mediums: control, 5% propolis and
10% propolis.
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Table 1: The Collected Bacteria Species with Their Respective Results on the Control Agar And Propolis
Containing Agar

Bacteria Gram + Control Agar with 5% Agar with 10%
/Gram - Agar Propolis Propolis

Klebsiella gram —ve Growth Growth Growth

Pseudomona gram —ve Growth Growth Growth

Klebsiella gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

S. aureus gram +ve Growth Growth Growth

E. Coli gram —ve Growth Growth growth

Streptococcus gram +ve Growth Growth NO growth

S. aureus gram +ve Growth Growth NO growth

S. aureus gram +ve Growth Growth growth

S. aureus gram +ve Growth NO growth NO growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth NO growth

E. Coli gram —ve Growth Growth Growth

Klebsiella gram —ve Growth Growth Growth

Proteus gram —ve Growth Growth Growth

Proteus gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth NO growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

S. aureus gram +ve Growth Growth Growth

Klebsiella gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

E. Coli gram —ve Growth Growth Growth

The table shows that all the samples presented growth in the control agar, as expected. However, only 1 bacteria
sample presented no growth in the agar with 5% Propolis (S. aureus), and 5 samples presented no growth in the
10% Propolis agar. If the 10% Propolis results were taken into consideration, then 17.85% of the total bacterial
samples were affected by Propolis to the extent of complete absence of growth.
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Percentage of Growth and No Growth in All Bacteria

Samples
no growth
18%
growth
82%

Figure 5: Percentage of Growth and NO Growth in All Bacterial Samples

Additionally, it can be seen from table 2 that three gram-positive bacteria (S. aureus) showed no growth in 10%
Propolis, and two gram-negative bacteria (E. coli) showed no growth in 10% Propolis. In terms of percentages,
this means that 50% of the gram-positive bacteria were negatively affected by Propolis, while only 9.09% of the
gram-negative bacteria were affected by Propolis.

Percentage of Growth and No Growth in
Gram-positive and Gram-negative Bacteria

100% 90.90%
80%

60% 50% 50%

B Gram positive
40%
Gram Negative

20% 09%

0%
Growth ~ No Growth
Percentage Percentage

Figure 6: Percentage of Growth and No Growth in Gram-positive and Gram-negative Bacteria

Upon staining, gram-positive bacteria exhibit a purple color and a shape respective to the tested bacteria sample.
For instance, grape like purple formation indicate S. aureus. On the other hand, a gram-negative bacteria display
a pinkish color. For instance, E. coli appears as pink rod-shaped formations. Figure 7 shows some of the gram
staining results at 5% Propolis through which two negative staining results and one positive staining result are
shown.

Negative result Negative result Positive result

Figure 7: Gram Staining Results of some Bacteria Samples
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1 (b comtrot growe 1 cob wh AN Pragotn growt 1 ob oub JON Propos o ot

Figure 8: Examples of Growth Results for 3 Different Bacteria Species

From Figure 8, three different bacterial samples are presented where each sample illustrates the results in the
control agar, the agar with 5% Propolis, and the agar with 10% Propolis. More specifically, the Proteus sample
shows growth in all of the three cases: control agar, agar with 5% Propolis, and the agar with 10% Propolis. On
the other hand, the staphylococcus sample showed growth only in the control agar and no growth in neither of
the other cases. As for the E. coli sample, it showed growth in both the control agar and the agar with 5%
Propolis whereas it showed no growth in the agar with 10% Propolis. These visual results were of course
validated through the gram staining procedure.

6.2. Anti-fungal effect of Propolis

After leaving the plates for several days, fungi appear on the controlled plates while no appearance for any type
on the plates containing Propolis as shown in Figure 9.

Figure 9: Anti-fungal effect of Propolis
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7. Discussion of Results

The results obtained from the collected data in this study show that first of all, once randomly collected from a
hospital or a medical center, the percentage of gram-negative bacteria (79%) exceeds the percentage of gram-
positive bacteria (21%) highlighting the predominance of gram-negative bacteria in Lebanese patients.
Furthermore, 53% (15 samples) of the total collected bacterial species in this study were E.coli. These results are
in agreement with several previous studies that illustrated the predominance of gram-negative bacteria in
Lebanon. For instance, in their published research, Moustapha Khodor et al., (2022) demonstrated that when
monitoring the bacterial co-infection with covid-19 virus in the gram-negative bacteria accounted for 61.7% of
the co-infections, whereas gram-positive bacteria accounted for 23.4% only. Among the gram-negative bacteria,
E. coli was predominant (25.5%). Their study was conducted in Tripoli, Lebanon. Similarly, Kamal Chamoun et
al. (2016) performed a nationwide investigation and concluded that from 16 hospitals, the percentage of
collected gram-positive bacteria was 27.1% compared to 72.8% of gram-negative bacteria among which 54.7%
was E. coli. In another study, the percentage of E. coli from urinary tract infection patients was 72% compared
to only 2% UTI caused by staphylococcus aureus (Hamzé, M. et al., 2017).

As for the experimental results related to the antibacterial effects of Propolis, it was evident that Propolis had a
greater effect on the gram-positive species, where it inhibited the growth of 50% of the total gram-positive
bacteria. On the other hand, Propolis was able to inhibit the growth of gram-negative bacteria by 9.09%. These
results were achieved by combining MHA agar with 10% Propolis preparation. Thus, the results confirm that
Propolis is more efficient in inhibiting the growth of gram-positive bacteria than gram-negative bacteria. Studies
such as (Przybytek, 1., & Karpinski, T. M. 2019) which tested the Propolis extract on a total of 600 aerobic and
anaerobic bacteria showed with minimum inhibition concentration evidence that Propolis has a greater inhibitory
effect on gram-positive bacteria. Similarly, Bratko et al. (2020) and Almuhayawi (2020) and Silva-Carvalho et
al. (2015) confirmed the gram-positive bacteria susceptibility to Prolis, also confirmed the great inhibitory effect
of Propolis on fungi, since 5% Propolis was able to prevent the natural growth of fungal contaminants in
comparison to the control agar. These results confirmed the general knowledge of the anti-fungal effect of
Propolis (Mutlu Sariguzel, F., 2016).

8. Conclusion

Propolis is a natural substance produced from honeybees after being collected from plant sources such as tree
buds, sap flows, and botanical exudates. Even though bees use it for practical reasons such as sealing the gaps in
their hives, human have used it as a healthy product for centuries after discovering its potential in preventing
diseases. Numerous studies have been conducted to investigate the effect of Propolis against different strains and
types of bacteria, and recently against antibiotic resistant bacteria as well. These studies concluded that Propolis
has an antibacterial effect as well as an anti-fungal and antiviral effect.

In this study, the effect of Propolis was investigated on bacterial samples collected from south Lebanon. The
samples included a number of gram-positive bacteria (21%) and gram-negative bacteria (79%). Each of the
collected samples was incubated in a control Mueller Hinton Agar, an MHA agar with 5% Propolis preparation,
and MHA with 10% Propolis. After a 24-hour incubation, the bacterial growth was investigated visually and
confirmed by gram staining. As a result, the 10% Propolis preparation was able to inhibit the growth of 50% of
the gram-positive bacteria and 9% of the gram-negative bacteria.

Author Contributions: All authors contributed to this research.
Funding: This research is funded by Safir High School.
Conflict of Interest: The authors declare no conflict of interest.

Informed Consent Statement/Ethics Approval: Not applicable.

207



Asian Institute of Research Journal of Health and Medical Sciences Vol.6, No.4, 2023

Acknowledgement: We want to extend our heartfelt acknowledgment to Al-Taakhi Medical Center- Gazieh for
their generous support and invaluable contribution to our project. We are deeply grateful for the space they have
provided, which has served as a conducive environment for our work. Their dedication to excellence and
willingness to collaborate has greatly enhanced the outcomes of our endeavors. Furthermore, we would like to
express our sincere appreciation to Safir High School for their encouragement and support throughout this
project. The school's commitment to fostering academic growth and nurturing young minds has been a driving
force behind our achievements. The guidance and mentorship provided by the faculty and staff have been
precious, shaping our perspectives and inspiring us to reach our full potential.

References

Ahangari Z., Naseri M., Vatandoost F. (2018). Propolis: Chemical Composition and Its Applications in
Endodontics. . Iran. Endod. J., 13:285-292.

Ahmed R., Tanvir E., Hossen M.S., Afroz R., Ahmmed I., Rumpa N.-E., Paul S., Gan S.H., Sulaiman S.A.,
Khalil M.1. (2017). Antioxidant properties and cardioprotective mechanism of Malaysian propolis in rats.
Evidence-Based Complement. Alternat. Med.

Al-Hariri M.T. (2011). Propolis and its direct and indirect hypoglycemic effect. J. Family Commun. Med. ,
18:152.

Alhassan Sa-eed, Eric S Donkor, Reuben E Arhin, Patience B Tetteh-Quarcoo, Simon K Attah, Daniel E K
Kabotso, Fleischer C N Kotey, Nicholas T K D Dayie. (2023). In vitro antimicrobial activity of crude
propolis extracts and fractions. FEMS Microbes, 4 https://doi.org/10.1093/femsmc/xtad010

Almuhayawi, M.S. (2020). Propolis as a novel antibacterial agent. Saudi J. Biol. Sci. 27, 3079-3086

Aminimoghadamfarouj N. & Nematollahi A. (2017). Propolis diterpenes as a remarkable bio-source for drug
discovery development: a review. Int. J. Mol. Sci., 18:1290.

Ansorge S., Reinhold D., Lendeckel U. (2003). Propolis and some of its constituents down-regulate DNA
synthesis and inflammatory cytokine production but induce TGF-Betal production of human immune cells.
Naturforsch., 58:580-589. https://doi.org/10.1515/znc-2003-7-82

Araujo M.A., Libério S.A., Guerra R.N., Ribeiro M.N.S., Nascimento F.R. (2012). mechanisms of action
underlying the anti-inflammatory and immunomodulatory effects of propolis: A brief review. Rev. Bras.
Farmacogn. , 22:208-219. https://doi.org/10.1590/S0102-695X201100500

Balouiri, M., Sadiki, M., & Ibnsouda, S. K. (2016). Methods for in vitro evaluating antimicrobial activity: A
review. Journal of pharmaceutical analysis, 6(2), 71-79. https://doi.org/10.1016/j.jpha.2015.11.005

Bouchelaghem S. (2022). Propolis characterization and antimicrobial activities against Staphylococcus aureus
and Candida albicans: A review. Saudi Journal of Biological Sciences., 29(4):1936-1946.
https://doi.org/10.1016/j.sjbs.2021.11.063

Bratko, Filipic & Gradisnik, Lidija & Gregori¢, Dunja & Pereyra, Adriana & Ruzi¢-Sablji¢, Eva & Mazija,
Hrvoje. (2020). The polyphenol content and antimicrobial activity of selected propolis' extracts. Journal of
Agriculture Science & Technology. 10. 350-364. https://doi.org/10.17265/2161-6264/2020.06.004

Burdock GA. (1998). Review of the biological properties and toxicity of bee propolis (propolis). Food and
Chemical Toxicology., 36(4):347-363.

Chamoun, K., Farah, M., Araj, G., Daoud, Z., Moghnieh, R., Salameh, P., Saade, D., Mokhbat, J., Abboud, E.,
Hamze, M., Abboud, E., Jisr, T., Haddad, A., Feghali, R., Azar, N., El-Zaatari, M., Chedid, M., Haddad,
C., Zouain Dib Nehme, M., Barakat, A., ... (2016). Lebanese Society of Infectious Diseases Study Group
(L)SID study group). Surveillance of antimicrobial resistance in Lebanese hospitals: retrospective
nationwide compiled data. International journal of infectious diseases: 1JID: official publication of the
International Society for Infectious Diseases, 46, 64—70. https://doi.org/10.1016/j.ijid.2016.03.010

Clemente J.C., Ursell L.K., Parfrey L.W., Knight R. (2012). The Impact of the Gut Microbiota on Human
Health: An Integrative View. . Cell. , 148:1258-1270. https:// doi.org/10.1016/j.cell.2012.01.035.

Cornara L., Biagi M., Xiao J., Burlando B.;. (2017). Therapeutic properties of bioactive compounds from
different honeybee products. Front. Pharmacol., ;8:412. https://doi.org/10.3389/fphar.2017.00412.

D'Auria, F. D., Tecca, M., Scazzocchio, F., Renzini, V., & Strippoli, V. (2003). Effect of propolis on virulence
factors of Candida albicans. Journal of chemotherapy (Florence, Italy), 15(5), 454-460.
https://doi.org/10.1179/joc.2003.15.5.454

De Castro SL. (2001). Propolis: biological and pharmacological activities. Therapeutic uses of this bee-product.
Annual Review of Biomedical Sciences. , 3:49-83.

Gomez-Caravaca A.M., Gomez-Romero M., Arrdez-Romén D., Segura-Carretero A., Ferndndez-Gutiérrez A.
(2006). Advances in the analysis of phenolic compounds in products derived from bees. J. Pharmac.
Biomed. Anal. , 41:1220-1234. https://doi.org/10.1016/j.jpba.2006.03.002.

208



Asian Institute of Research Journal of Health and Medical Sciences Vol.6, No.4, 2023

Gucwa, K., Kusznierewicz, B., Milewski, S., Van Dijck, P., & Szweda, P. (2018). Antifungal Activity and
Synergism  with  Azoles of Polish  Propolis. Pathogens  (Basel, Switzerland), 7(2), 56.
https://doi.org/10.3390/pathogens7020056

Hamzé, M., Osman, M., Mallat, H., & Raad, E.B. (2017). Prevalence and antibiotic susceptibility patterns of
bacteria causing urinary tract infections in Youssef Hospital Center: first report from Akkar governorate,
North of Lebanon. The International Arabic Journal of Antimicrobial Agents, 7.

Hausen BM, Wollenweber E, Senff H, Post B. Propolis allergy. (1987). The sensitizing properties of 1,1-
dimethylallyl caffeic acid ester. Contact Dermatitis , 17(3):171-177.

Kim Y. H. & C. H. J. (2011). The effects of Korean propolis against foodborne pathogens and transmission
electron microscopic examination. New biotechnology, 28(6):713-718.
https://doi.org/10.1016/j.nbt.2010.12.006.

Khodor, M., Hamzé, M., Mallat, H., Chahine, Z., Chalouhi, G., Achkar, M., & Azar, N. (2022). Co-infection in
patients with COVID-19 in Tripoli Northern Lebanon: germs involved and antibiotic sensitivity
profile. The International Arabic Journal of Antimicrobial Agents.

Kujumgiev A, Tsvetkova |, Serkedjieva Y, Bankova V, Christov R, Popov S. (1999). Antibacterial, antifungal
and antiviral activity of propolis of different geographic origin. . Journal of Ethnopharmacology,
64(3):235-240.

Kumar N, Ahmad MKK, Dang R, Husain A. . (2008). Antioxidant and antimicrobial activity of propolis from
Tamil Nadu zone. . Journal of Medicinal Plants Research. , 2(12):361-364. .

Manso, T., Lores, M., & de Miguel, T. (2021). Antimicrobial Activity of Polyphenols and Natural Polyphenolic
Extracts on Clinical Isolates. Antibiotics (Basel, Switzerland), 11(1), 46.
https://doi.org/10.3390/antibiotics11010046

Marcucci M. (1995). Propolis: chemical composition, biological properties and therapeutic activity. Apidologie. ,
26(2):83-99.

Mutlu Sariguzel, F.; Berk, E.; Koc, A.N.; Sav, H.; Demir, G. (2016) Antifungal activity of Propolis against
yeasts isolated from blood culture: In vitro evaluation. J. Clin. Lab. Anal., 30, 513-516.).

Ozcan M. (1999). Antifungal properties of propolis. Grasas Aceites., 50:395-398.

Ozarowski, M., Karpinski, T. M., Alam, R., & Lochynska, M. (2022). Antifungal Properties of Chemically
Defined Propolis from Various Geographical Regions. Microorganisms, 10(2),364.
https://doi.org/10.3390/microorganisms10020364

Pimenta, H. C., Violante, I. M., Musis, C. R., Borges, A. H., & Aranha, A. M. (2015). In vitro effectiveness of
Brazilian  brown  propolis against  Enterococcus  faecalis. Brazilian  oral  research, 29,
https://doi.org/10.1590/1807-3107BOR-2015.v0l29.0058

Przybytek, 1., & Karpinski, T. M. (2019). Antibacterial Properties of Propolis. Molecules (Basel,
Switzerland), 24(11), 2047. https://doi.org/10.3390/molecules24112047

Ristivojevi¢ P, Dimki¢ 1, Guzelmeric E, Trifkovi¢ J, Knezevi¢ M, Beri¢ T, Yesilada E, Milojkovi¢-Opsenica D,
Stankovi¢ S. (2018). Profiling of Turkish propolis subtypes: Comparative evaluation of their phytochemical
compositions, antioxidant and antimicrobial activities. LWT, 95:367-379.
https://doi.org/10.1016/j.1wt.2018.04.063.

Sikkema J., de Bont J. A., Poolman B. (1995). Mechanisms of membrane toxicity of hydrocarbons. Micraobiol.
Rev. 59, 201-222.

Silva-Carvalho, R.; Baltazar, F.; Almeida-Aguiar, C. (2015). Propolis: A complex natural product with a
plethora of biological activities that can be explored for drug

development. Evid. Based Complement. Altern. Med.

Touzani, S., Imtara, H., Katekhaye, S., Mechchate, H., Ouassou, H., Algahtani, A. S., Noman, O. M., Nasr, F.
A., Fearnley, H., Fearnley, J., Paradkar, A., ElArabi, I., & Lyoussi, B. (2021). Determination of Phenolic
Compounds in Various Propolis Samples Collected from an African and an Asian Region and Their Impact
on Antioxidant and Antibacterial Activities. Molecules (Basel, Switzerland), 26(15), 4589.
https://doi.org/10.3390/molecules26154589

Uzel, A.; Ongag, O.; Cogulu, D.; Gengay, O. (2005). Chemical compositions and antimicrobial activities of four
different Anatolian propolis samples. Microbiol. Res. 2005, 160, 189-195.

Wagh V. D. (2013). Propolis: a wonder bees product and its pharmacological potentials. Advances in
pharmacological sciences, 308249. https://doi.org/10.1155/2013/308249.

Zhang X., Wang G., Gurley E.C., & Zhou H. (2014). Flavonoid apigenin inhibits lipopolysaccharide-induced
inflammatory response through multiple mechanisms in macrophages. PLoS ONE. , 9:e107072.
https://doi.org/10.1371/journal.pone.0107072.

209



	1. Introduction
	2. Physical properties of Propolis
	3. Chemical Composition of Propolis
	4. Pharmacological Activity of Propolis
	4.1. Antibacterial Activity
	4.2. Antifungal Activity


	5. Methods
	5.1. Sample Collection & Identification
	5.2. Propolis Agar Preparation
	5.3. Plating Samples on Petri-dish
	5.4. Gram Staining

	6. Results
	6.1. Growth Identification (visual and staining)
	6.2. Anti-fungal effect of Propolis

	7. Discussion of Results
	8. Conclusion
	Acknowledgement: We want to extend our heartfelt acknowledgment to Al-Taakhi Medical Center- Gazieh for their generous support and invaluable contribution to our project. We are deeply grateful for the space they have provided, which has served as a c...
	References

