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Abstract 

Objective: Ethanol extraction is the most popular technique for the production of propolis extracts. However, this method 

may not be suitable for various clinical conditions. Based on it, we composed a trial product with an olive-oil extraction as 

an alternative method. Furthermore, we crafted combinations to reinforce and synergize the antimicrobial activity of the trial 

propolis product. Finally, we compared our trial products with the existing marketing products in Türkiye. The present study 

aimed to determine chemical compounds and the antimicrobial activity of some propolis samples selected from Türkiye and 

compare the mentioned features with the olive-oil- trial products we composed for the study. 

Material-Method: Four different samples, as trial and final products, were crafted for the study. Trail products conducted 

as sample 1 to 4 (S1, S2, S3 and S4). The trial products were compared with the four other propolis and propolis-containing 

combined products currently exciting on the market. Four different trademarks were used, and the Trademarks (TM) was 

called TM1, TM2 TM3, and TM4. Determination of Total Phenolic Compound (TPC) was analyzed according to the Folin-

Ciocalteau method. The antimicrobial activity test was determined according to the Kirby-Bauer method. 

Results: The highest TPC ratio was detected in the trademark 2 (TM2), and the lowest TPC ratio was determined in the 

TM4 samples, 19553.12 GAE mg/L and 740.9 GAE mg/L, respectively. The TPC ratio of the final trial product sample 4 

(S4) was defined as 6519.3 GAE mg/L. The highest inhibitation zone against E. coli, K. pneumoniae, S. aureus strains was 

observed in S1 (the oleuropein-containing trial product). The highest inhabitation zone against C. albicans and C. krusei 

yeasts was observed in TM1 and S4 (the oleuropein and boron-containing trial propolis product) samples.  

Conclusion: The S4 product, containing boron, oleuropein, and propolis, had a higher inhibitation zone diameters compared 

to the commercial brands. Furthermore, all the propolis products analyzed in this study had rich phenolic components; the 

curative and beneficial impacts of phenolic components on health merit further investigations. 
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INTRODUCTION 

Natural living and well-being are a brand trend 

throughout the world. The steadily rising antibiotic 

resistance and the increasing healthcare costs may 

substantially impact.1Utilization of a supplementary 

prepared to treat infectious diseases is widespread 

as complementary or alternative medicine; propolis 

is one of the agents commonly preferred beside or 

alternative to drugs.  

Propolis is a natural resinous mixture that has been 

empirically used for centuries, expecting an 

immunomodulatory effect.2 

Propolis is a honeybee (Apis mellifera) product 

with a broad spectrum of benefits, such as 

antibacterial, antiviral, antifungal, antioxidant, 

immunomodulatory, and anti-inflammatory 

effects.3 The most-reported biological activity of 

propolis extracts is its antimicrobial effect; it is 

widely used to prevent or treat various diseases.4 

The wide use of propolis for different purposes 

makes it a subject of academic interest. 

Propolis is a substance that is difficult to 

standardize. The bioactive compounds and the 

chemical structure of propolis vary depending on 

the endemic vegetation of the region it has been 

obtained from.5-7  

Subsequently, the pharmacological effect of 

propolis differs.8 The phenolic contents of propolis 

extracts or a propolis-natural product combination 

product in the market are always different. The 

biological activity of extracted propolis is a result of 

phenolic components. The phenolic compounds 

play an essential role in human well-being; 
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apparently, they have antimicrobial, anti-allergic, 

anti-inflammatory, and antioxidative effects.9 The 

TPC of propolis also differs from the extraction 

technique and the solvent used.10  

Because ethanol is the best-known solvent for 

propolis, ethanol extraction is the most common and 

effective method to extract propolis.11 However, it 

has some disadvantages; it may be not favored in a 

particular group of the population, it has a strong 

residual adore, it may be not suitable for the 

treatment of some ophthalmological cases, pediatric 

patients, and patients with alcohol intolerance.12-13 

Therefore, in our study, we experimented with olive 

oil extraction as an alternative method to extract 

propolis. In addition, numerous studies have 

reported olive oil polyphenols' antioxidant and 

antimicrobial activity.14   

We crafted combined trial propolis samples for the 

study; with some additional ingredients, we aimed 

to reinforce and synergize the antimicrobial activity 

of propolis. We compared the trial samples with 

market trademark analogs. This study aimed to 

determine and compare the chemical structure and 

bioactivity of the olive oil-extracted propolis 

samples with the existing trademark samples. 

 

MATERIALS AND METHODS 

Reagents and chemicals 

Refined olive oil was used for the extraction. Other 

materials used in the product trials (oleic acid, 

polyethylene glycol 400 (PEG 400), Oleuropein, 

boron, methanol, Folin-Ciocalteau reagent, 

Na2CO3, gallic acid) were delivered from the 

Sigma-Aldrich® company. 

Propolis extraction 

Raw propolis was obtained from a local producer. 

Different attempts were made for the appropriate 

combination. To determine the proper dose and the 

raw material to be used, separate samples were 

prepared and evaluated in terms of efficacy and 

phenolic content. The samples prepared are given in 

Table 1. For propolis extraction, 100 g of raw 

propolis was frozen at -20 ○C for 24 hours, then 

passed through a blender and ground into powder. 

The final extract was obtained by maceration with 

olive oil at 25 ○C for 24 hours. 

Commercial propolis products 

Four different commercial products were selected to 

compare the effectiveness and TPC of Olive oil-

extracted propolis with commercial products in the 

market. The features of the trademark products are 

given in Table 2. 

Table 1. Trial samples created for the propolis 

product 

 

Table 2. Commercial propolis products were used in 

the comparison. 

Total phenolic compound determination 

The determination of TPC was analyzed according to 

the Folin-Ciocalteau method. All samples were 

studied in triplicate. The samples to be tested were 

diluted with methanol (1:4). 800 µl of 0.5 N Folin-

Ciocalteau reagent was mixed with 40 µl of test 

samples and allowed to react for 5 minutes in the dark 

at room temperature. Afterward, 800 µl of Na2CO3 

(10%) was added, and the volume of the mixture was 

increased to 3.0 ml with distilled water. The mixture 

was incubated at room temperature for 30 minutes. 

The absorbance was measured at 760 nm using a 

spectrophotometer. Gallic acid solution was used as 

a standard to construct the calibration curve. In the 

tested samples, TPC was expressed as mg/L gallic 

acid equivalent (GAE). 

Antimicrobial activity 

Antimicrobial activity was determined by the disc 

diffusion (Kirby-Bauer) method (15,16). The 

microorganism test medium prepared at McFarland 

0.5 turbidity was inoculated on Mueller Hinton Agar 

(MHA, Merck). Test specimens were impregnated 

with a blank disc (Bioanalyase, blank disc, 6mm). 

The discs were placed on the agar plate and incubated 

for 24 hours at 37°C. Gentamicin (Bioanalyse, CN 

10µg disc), streptomycin (Bioanalyse, S 10µg disc), 

and nystatin (Bioanalyase, NY 100U disc) were used 

as positive controls. Staphylococcus aureus ATCC 

25923, Klebsiella pneumoniae ATCC 13883, 

Escherichia coli ATCC 25922, Candida albicans 

(Clinical isolate), C. krusei (Clinical isolate) strains 

were used for the analysis. All experiment performed 

in triplicate and data are given as mean (± SD). 

Trademark Contents 

TM1 Water-based propolis extract 

TM2 Water-based propolis extract 

TM3 
Zinc, Vitamin C, Herbal supplement, 

Water-based propolis extract 

TM4 
Zinc, Vitamin C, Ethanol based propolis 

extract 

Sample Contents 

S1 Oleuropein, Peg 400, Water 

S2 Olive oil-extracted propolis 

S3 Olive oil-extracted propolis, Oleic acid 

S4 Olive oil-extracted propolis, Oleuropein, Boron 
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RESULTS 

Total phenolic compound content 

The highest TPC rate was determined in the TM2 

sample; 19553.12 (GAE mg/L). The TPC rates 

obtained from the trial samples were as follow: S1 

9446.98 (GAE mg/L), S2 10088.27 (GAE mg/L), S3 

5373.03 (GAE mg/L), S4 6519.30 (GAE mg/L). 

Fig.1 demonstrates the TPC ratio of the study 

samples. 

Figure 1. The Phenolic Compound Content of the study samples.

Antimicrobial effect of the products 

It has been determined that TM1 has a high effect on 

Candida strains and no activity against bacteria. The 

S1 product, containing oleuropein, performed the 

highest antimicrobial effect against bacteria. TM3 

was effective against gram-positive bacteria, and it 

did not show any activity on gram-negative bacteria. 

Bacterial strains were generally resistant to market 

products. TM1 and S4 showed the highest activity 

against yeasts. Table 3 represents the antimicrobial 

zone diameters of the products in detail. 

 

Table 3. Zone Diameters of the Test Products 

TM:Trademark, S: Sample, R:Resistant, ±SD:Standart deviation 

DISCUSSION 

Propolis is a product widely used in folk medicine 

from ancient times to the present day. Various 

pharmacological properties have been revealed and 

reported in the literature. 

In their study, Markiewicz et al. have shown a 

significant reduction in the growth and proliferation 

of tumor cells with the propolis derivates.17 

Furthermore, in vivo studies represented a positive 

3101.59

19553.12

1923.41
740.9

9446.98 10088.27

5373.03
6519.3

0

5000

10000

15000

20000

TM1 TM2 TM3 TM4 S1 S2 S3 S4

To
ta

l P
h

e
n

o
lic

 C
o

n
te

n
t 

m
gG

A
E/

1
0

0
g

Tested Product

 Zone Diameter (mm) (±SD) 

Product E.coli K. pneumoniae S.aureus C.albicans C.krusei 

TM1 R R R 15 ±1.15 20 ±0.57 

TM2 8 ±0.57 7 ±0.57 10 ±1 11 ±1.52 12 ±0.57 

TM3 R R 10 ±1.15 R R 

TM4 R R R R R 

S1 15 ±2 17 ±0.57 20 ±0.57 R R 

S2 10 ±3 R R 10 ±1.15 8 ±1.15 

S3 11±0.57 10±0.57 11±1.73 R R 

S4 15 ±2.51 16 ±1.15 14 ±2.51 16 ±0.57 20 ±0.57 

Gentamicin 25 ±0 22 ±1.15 25 ±0   

Streptomycin 20 ±0 20 ±0 20 ±0   

Nystatin    25 ±0 20 ±0 
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effect of propolis on the dysbiosis of the gut 

microbiota; some studies suggest propolis as a 

potential agent in the treatment of intestinal diseases 

such as colitis.18,19 

The antibacterial effect of propolis has been 

demonstrated against many gram-positive and gram-

negative bacterial strains in vitro analyzes.20 Propolis 

has antifungal activity against Candida and 

dermatophyte strains.21 The antiviral activity against 

Herpes simplex and Herpes zoster viruses has been 

reported.8,22,23 There are also reports from dentistry 

investigations; observational studies report 

successful results in treating dental inflammation, 

propolis positively contributes to the oral microbiota. 

A clinical study reports a positive efficacy of 

propolis-containing mouthwash in reducing plaque 

index and gingival index.24 

The phenolic components are responsible for the 

antimicrobial activity of propolis. Studies show that 

propolis has more than 300 components. However, 

the content and variety of phenols vary depending on 

the solvent or the extraction method used.25-27 

According to our study, the highest rate of TPC was 

detected in the TM2 sample (19553.12 GAE mg/L); 

its antimicrobial activity was not excessive, however. 

Probably, the reason is not the amount but the variety 

of phenolic compounds it contains because it is 

known that not every phenolic component has an 

antimicrobial property. 

The components of a natural product determine the 

biological action spectrum. For example, phenolic 

compounds have many pharmacological impacts 

such as antioxidant, antiproliferative, antiviral, 

antifungal, antibacterial activities.28,29 

The TPC ratio in TM3 (1923.41 GAE mg/L) was 

lower than other products; this may be related to the 

quantities of the compounds or the extraction 

method. The TM3 product had no antimicrobial 

effect against strains except for S. aureus, and the 

TM4 product had no antimicrobial effect against any 

tested microorganism. We consume that the 

antimicrobial ineffectiveness of the TM3 and TM4 

products may be due to insufficient active substance 

concentration; because we know that the biological 

activities of phenolic compounds are dose-

dependent.29,30 

The TM1 and TM2 products had evident inhibition 

zone against Candida strains. The S1 sample had the 

highest zone diameter activity; the antifungal activity 

against yeasts. In their study, Kubiliene ve ark. 

(2015) have reported different antimicrobial 

activities, and the variation was considered to differ 

with the phenolic compound. 

We prepared the final S4 product based on the S1, S2, 

S3 samples we crafted previously. As the highest 

inhibitation zone diameter was detected in the S4 

sample, we claim that the boron and oleuropein 

together with propolis have a synergic antimicrobial 

effect. Boron is a semi-metal that has antimicrobial 

effects against many microorganisms. Boron is 

widely used in oral medical products as it prevents 

biofilm formation.31-33 However, MIC (minimal 

inhibitation concentration) doses should be 

determined of the products and further studies should 

be conducted to determine the significance of these 

zones of inhibition. 

CONCLUSION 

The sample we developed (S4 product containing 

boron, oleuropein, and propolis) had higher 

inhibitation zone diameters against bacteria and 

yeasts compared to the commercial samples. The 

TPC ratio in the S4 sample was found twice higher 

than in TM1 and approximately six times higher than 

TM3 and TM4. TM2 product contains over three 

times more phenolic compounds compared to the S4 

sample. Therefore, we may claim that olive oil-

extracted propolis could be a better alternative 

method for ethanolic extract.  Considering that all 

propolis extracts analyzed in the present study are 

rich in phenolic components, we suggest that they 

benefit well-being. Further researches should be 

carried to determine the phenolic compound 

diversity. 
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