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Propolis is a substance of honeybee origin with known chemical content effects. Its chemical 
composition varies by geographic location, climatic zone, and local flora. In the present study, the 
biological and chemical contents of the propolis samples from two different regions of Denizli were 
determined. This study aims to analyze the Servergazi and Sarayköy propolis contents and their use for 
therapeutic and pharmacologic purposes. Propolis is a resinous substance collected by honey bees 
(Apis mellifera L.) from plants. The total phenolic content of the extracts was determined using the Folin-
Ciocalteu reagents as gallic acid equivalents. The results for the propolis contents collected from the 
region were calculated as follows: the DPPH value of Sarayköy propolis was measured as 11.43 mg/ml, 
while the DPPH value of Servergazi propolis was measured as 232.778 mg/ml. As a result, the highest 
phenolic content was found as 223.102 mg GEA/100g in the Servergazi propolis content. According to 
the analysis, it was determined that the two propolis samples had rich chemical contents but the 
Servergazi propolis had a very rich content in all respects. In conclusion, two propolis samples of the 
region were very rich in phenolic substances and antioxidants; however, it was proved that the 
Servergazi propolis can be used for medical and pharmaceutic purposes.  
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INTRODUCTION 

Propolis obtained from honey bees (Apis 
mellifera) has been widely used in cosmetics, 
medicine industry due to its versatile biological 
and chemical activities (Teles et al., 2015). 
Propolis is a hive product obtained from plants 
and it is normal that it contains antioxidant 
substances. Its chemical content is complex and 
consists of water, essential oils, phenolic matters, 
resin, and wax. The exact composition of propolis 
depends on the source plants (Ghisalberti et al., 
1998). Moreover, propolis contains high amounts 
of vitamins and minerals (Matei et al., 2004). The 
chemical and biological composition of propolis is 
affected by climate conditions, the type of honey 
bee, and the plant flora. Propolis has different 

pharmacological and biological actions including 
antibacterial, antifungal, antitumoral 
(anticarcinogenic), anti-inflammatory, antioxidant, 
and immune modulatory effects (Carvalho et al., 
2014). In a study on the subject in the literature, 
the antioxidant, antiparasitic and antimicrobial 
properties of Brazil propolis were investigated 
under in vitro conditions. The red Brazil propolis 
extract has the highest activity and has been 
shown to inhibit tumor cell growth (Silva et al., 
2017). In a study by Silva et al., it was understood 
that the antimicrobial effect of propolis had 
changed seasonally. There are a great number of 
studies conducted on this subject. Many different 
methods have been developed for determining the 
chemical and biological components of propolis. 
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Mass spectrometry, gas chromatography, and 
HPLC have applied in the analysis of propolis 
extracts. Recently, LC-MS has also been 
employed for the identification of phenolic 
compounds in the samples (Yang et al., 2013; 
Pellati et al., 2011). High-performance liquid 
chromatography with DAD-HPLC is the most 
common method used to analyze flavonoids. The 
basis of the present study is to use this natural 
raw material therapeutically by determining the 
total phenolic substance content and antioxidant 
capacity of the propolis samples collected from 
two different regions in Denizli. 

 
MATERIALS AND METHODS 

The samples of propolis used in this study 
were collected from the Servergazi and Sarayköy 
counties of Denizli Province. The samples were 
kept at +4ºC in dark plastic bags until the analysis. 
Propolis samples were collected from Denizli 
Province of Turkey and were then kept and dried 
in dark until the process. The total phenolic 
substance, antioxidant substance,and biochemical 
analyses were performed according to various 
methods (Singleton 1965; Kiselev 2007). The 
samples were dissolved in absolute ethanol, 
shaken for 7 days under controlled speed, and 
were extracted (40 g of propolis completing the 
volume to 100 ml with 80 % ethanol) at room 
temperature. Then the propolis extracts were 
filtered through the Whatman No.1 filter paper. 
The filtrates were evaporated through the rotary 
evaporator (IKA RV 10, USA). The extracted 
water was completely removed by evaporation in 
a lyophilizer (Labconco Freezone 6, USA) and 
then the prepared propolis samples were stored in 
a dry condition. The extracts were filtered through 
a filter paper. Following the filtration, the 
evaporation process was carried out using a 
rotary evaporator. The total polyphenol content of 
propolis extracts was calculated by the Folin-
Ciocalteu method. Then, the antioxidant 
properties of the samples were determined by 
using 2,2-diphenyl-1-picrylhydrazyl (DPPH mg/ml) 
free radical scavenging. The antioxidant activity 
was determined using the Folin-Ciocalteu 
reagents as gallic acid equivalents. An efficient, 
precise, and reliable method was developed for 
the quantification of propolis extractive solution 
using the HPLC (Shimadzu Prominence, HPLC, 
Tokyo, Japan) with the UV Perkin Elmer ICPOES 
Optima 8000 detection, Tokyo, Japan. All 
chemicals were from Merck, Germany. 

 
RESULTS AND DISCUSSION 

Plants produce some substances, insulate 
heat, and keep water in their control to survive. 
Honey bees receive extracts from plants, chew 
them with mouth digestive enzymes, add wax, 
and use them in the hives. This substance used is 
called propolis. The flavonoids present in the 
propolis, i.e. antioxidant activity, can clear free 
radicals. As for the biological activities of propolis, 
mainly flavonoids are components from this group 
(Mani 2006). The biochemical compositions of 
propolis samples from different regions depend on 
the geographical location they are taken. Their 
biological effects are naturally closely related to 
the site of flora (Park et al., 2002). The present 
study is based on the chemical and biological 
investigation of different propolis contents 
collected from two different regions in Denizli. 
While the phenolic compounds are very low in 
Sarayköy propolis, they are very high in 
Servergazi propolis sample. Kumazawa and 
Nakayama (2004) reported that the polyphenol 
contents of ethanolic extracts from European and 
Chinese propolis samples were 200 mg/g. In 
another study on red Brazil propolis, the total 
phenolic compound content was found to be 232 
mg/g. It can be said that the contents of propolis 
samples taken from two different regions of 
Albania are different and the results of the present 
study are similar to those of the said research. In 
the total polyphenol content of the samples from 
two regions of Albania, the amounts of gallic acid 
in Ghardaia and Khanchla samples were 
measured as 493.49 and 1423.32 mg, 
respectively, and the highest antioxidant activity 
was found in the Khanchla sample. The phenolic 
contents and DPPH free radicals that have been 
used to test the free radical scavenging ability of 
various samples are given in (Table 1). 
Table 1: The DPPH radical scavenging 
activities and total phenolic contents of 
ethanolic extracts of propolis  

 
Samples 

(µg/g) 
Servergazi  
Propolis 

Sarayköy  
Propolis 

Syringic 54.92 238.049 

Apigenin 1224.345 921.373 

Gallic 223.102 611.821 

Catechol 13.879 387.498 

Caffeic 31.939 436.91 

Coumaric 43.186 322.241 

Quercetin 214.007 213.945 

Lutein 50.953 116.764 

DPPH (µmol TE/g ) 232.7782 11.43 

*Total contents was determined by Folin-
Ciocaltau method 

The amount of gallic acid found in the 
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samples of Servergazi propolis was measured as 
223.102 µg/g, while the value of gallic acid in the 
sample of Sarayköy propolis was measured as 
166,573 µg/g. There is evidence about the 
chemical content activity of propolis and its 
relationship with total polyphenol content, 
especially the flavonoid concentration. Propolis 
may be used as functional foods because of their 
naturally high content potential. The TP chemical 
profile analysis performed by HPLC-DAD revealed 
the presence of 8 bioactive compounds, most of 
them belonging to the group of flavonoids. As a 
result, the highest phenolic content was found in 
the Servergazi propolis extract. These results 
indicate that the DPPH values of the propolis 
samples obtained in the region are high. 
Specifically, it is understood that the Servergazi 
propolis can be used as a free radical scavenger 
in medicine. The antioxidant phenolic compounds 
in propolis samples are important for nutritional 
purposes and their levels may vary by the 
geographic origin of the propolis. The DPPH 
assay is popular in natural product antioxidant 
studies. One of the reasons is that this method is 
simple and sensitive. This assay is based on the 
theory that a hydrogen donor is an antioxidant. It 
measures compounds that are radical 
scavengers. The antioxidant activities of propolis 
samples are examined by comparing them with 
the known antioxidants (MacDonald-Wicks et al., 
2006; Moon et al., 2009). DPPH scavenging is 
commonly used to test the free radical scavenging 
activity of several natural products (Ahn et al., 
2007). In the present study, DPPH activity was 
very high in the Servergazi propolis and lower in 
the Sarayköy propolis and the total phenolic 
contents and the antioxidant quantifications of 
propolis samples were significant. These 
variations can be attributed to the geographic 
location and the floral source. 

CONCLUSION 
Natural products have been used lately as an 

alternative to different proposals. In this study, the 
antioxidant activities and phenolic contents of two 
different samples obtained from Denizli Province, 
Turkey were investigated. Propolis contains a 
wide-ranging spectrum of chemical compounds 
that have many biological actions. It is believed to 
be a useful product and is already used in 
alternative medicine and therapeutic treatment. 
Propolis samples have strong antioxidant 
activities and the highest antioxidant activities are 
found in the Servergazi propolis sample. The 
antioxidant capacity was measured at the highest 

rate in Sarayköy propolis sample. Due to its 
complex chemical structure and its 
pharmacological and healing properties, propolis 
is considered a very strong natural product 
produced by bees. The medical use of propolis is 
difficult due to the fact that its content is highly 
variable and its standardization is difficult. It 
should be kept in mind that propolis is not a 
medicine that heals all diseases. However, as 
stated in the present study, it is thought that the 
secondary content analysis of this natural product 
may contribute to studies in many fields, 
especially in medicine and pharmacy. 
  
CONFLICT OF INTEREST 

The authors declared that present study was 
performed in absence of any conflict of interest. 
 
ACKNOWLEGEMENT 
      This research was carried out in Pamukkale 
University, Science and Literature Faculty, Plant 
Physiology Laboratory.  
 
AUTHOR CONTRIBUTIONS 
      Yeşim Kara: Conceived the idea, planned for 
the study and writing the article.   
 

Copyrights: © 2019 @ author (s).  
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

 
REFERENCES   
Ahn MR, Kumazawa S, Usui Y, Nakumura J, 

Matsuka M, Zhu T, 2007. Antioxidant activity 
and constituents of propolis collected in 
various areas of China. Food Chemistry 101: 
4, 1383-1392. 

Bankova VS, Christov R, Tejera AD, 1999. Lignas 
and other constituents of propolis from the 
Canary Islands. Phytochemistry 49(5): 1414-
1415. 

Bankova VS, Dyulgerov A, Popov SS, Evstatieva 
L, Kuleva L, Pureb O, Zanjansan Z, 1992.  
Propolis produced Bulgaria and Mongolia: 
Phenolic compounds and plant origin. 
Apidologia 23: 79-85. 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Yeşim Kara                                                          Determination of Chemical Contents of Propolis Extracts 

 

    Bioscience Research, 2019 volume 16(2): 1607-1610                                                1610 

 

Bankova, VS, Christov R, Kujumgiev A, Marcucci 
MC, Popov SS, 1995. Chemical composition 
and antibacterial activity of Brazilian propolis 
Zeitschrift für Naturforschung B 50: 1-6. 

Carvalho RS, Gonçalves VM, Ferreia AM, 
Cardoso SM, Sobral AJFN, 
AguiarCA,Baltazar F, 2014. Antitumural and 
antiangiogenic activity of Portuguese propolis 
in invitro and in vivo models. Journal of 
Functional Foods 11: 160-171. 

Ghisalberti EL, 1998. Propolis: A review. Bee 
World 60: 59-80. 

Kiselev KV, Dubrovina AS, Veselova MV, 
Bulgakov VP, Fedoreyev SA, Zhuravlev YN, 
2007. The rol-B gene-induced over 
production of resveratrol in Vitis amurensis 
transformed cells. Journal of Biotechnology 
128: 681-692. 

Kumazawa S, Hamasaka T, Nakayama T, 2004. 
Antioxidant activity of propolis of various 
geographic origins. Food Chemistry 84: 329-
339. 

Maccucci MC, 1995. Chemical composition, 
biological properties and therapeutic activity. 
Apidologie 26: 83-99. 

MacDonald-Wicks LK, Wood LG, Garg, ML, 2006. 
Methodology for the determination of 
biological antioxidant capacity in vitro: a 
review. Journal of the Science of Food and 
Agriculture 86: 2046–2056.  

Mani F, HCR Damasceno, Novelli. ELB, 2006. 
Propolis: Effect of different concentrations, 
extracts and intake period on seric 
biochemical variables. Ethnopharmacology 
105: 95-98. 

Markham KR, Mitchell KA, Wilkins AL, Daldy JA, 
Lu Y, 1996. HPLC and GCMS identification 
of the majör organic constituents in New 
Zealand propolis. Phytochemistry 42(1), 205-
211. 

Matei N, Birghila S, Dobrinas S, Capota P, 2004. 
Determination of C vitamin and some 
essential trace. Acta Chimica Slovenica 51: 
169-175. 

Nagai T, Sakai M, Inoue H, Suzuki N, 2001. 
Antioxidative activities of some commercially 
honeys, royal, jelly and propolis. Food 
Chemistry 75: 237-240. 

Park YK, Alencar, SM Aguiar CL, 2002. Botanical 
origin and chemical composition of Brazilian 
propolis. Journal of Agricultural and Food 
Chemistry 50: 2502-2506. 

Pellati F, Orlandini G, Pinetti D, Benvenuti S, 
2011. HPLC-DAD and HPLC-ESI-MS/MS 
methods for metabolite profiling of propolis 

extracts. Journal of Pharmaceutical 
Research 55: 934-948. 

Santos FA, Bastos EMA, Uzeda M, Carvalho 
MAR, Farias LM, Moreria, ASA, Braga FC, 
2002. Antibacterial propolis and fractions 
aganist oral anaerobic bacteria. Journal of 
Ethnopharmacology l 80:1-7. 

Sforcin JM, Fernandes A, Jr. Lopes CAM, 
Bankova V, Funari SRC, 2000. Seasonal 
effect on Brazilian propolis antibacterial 
activitiy. Journal of  Ethophamacology 73: 
243-249. 

Shibamoto, KT, 2009. Antioxidant assays for plant 
and food components. Journal of Agricultural 
and Food Chemistry 57(5): 1655-1666. 

Silva RPD, Machado BAS, Barreto AG, 2017. 
Antioxidant, antimicrobial, antiparasitic, and 
cytotoxic, and cytotoxic propoerties of 
various. Brazilian propolis extracts. Plos 1-
18. 

Singleton VL, Rossi JA, 1965. Colorimetry of total 
phenolics with phosphotungstic acid 
reagents. American Journal of Enology and 
Viticulture16: 144-158. 

Teles F, Da Silva TM, da Cruz-Jr FB, Honorato 
VH, de Olivera-Costa, Barborasa H, 2015. 
Brazilian red propolis attenuates 
hypertansion and renal damage in 5/6 renal 
ablation model. Plos One 10 81.10.1371 
Journal. 

Vanhaelan MR, 1979. Propolis-I Origine, 
micrographie composition chimique et 
activite therapeutique. Journal of 
Pharmacolgy 35(5): 253-259. 

Yang H, Qing-Hua Y, Jin-You M, Qing W, Jian-
Wei Z, GuoXi X, 2013. High performance 
liquid chromatographic determination of 
phenolic compounds in propolis. Tropical 
Journal of Pharmaceutical Research 12(5): 
771-776. 

 
 
 
 
 
 
 
 


