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The aim of this study was to determine total phenolic, flavonoid contents and to evaluate antioxidant 
activities of four honeys samples, collected from the region of Turkey. Floral honey samples were taken 
from Denizli (Servergazi), Denizli (Sarayköy), Muğla (Doğanköy) and Konya regions Total phenolic 
contents were determined by using Folin-Ciocalteu reagent as gallic acid equivalent and flavonoids using 
method as Rutin equivalent. Antioxidant activities of the honeys was examined by methods, namely 
scavenging of free radical 2,2-diphenyl-1-picrylhydrazyl. The values for scavering DPPH radical for the 
honey were Muğla Doğanköy honey 1,32 μmol TE/g, Konya honey 1,63 μmol TE/g, Sarayköy honey 1,91 
μmol TE/g and Servergazi honey 7,25 μmol TE/g, respectively. The highest level of phenolic was 402,453 
mg Gallic acid per 100 g sample in Muğla honey, the highest level of was phenolic 10,348 mg Rutin per 
100 g sample in Konya honey.  
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INTRODUCTION 

Honey is a natural commodity which is a highly 
concentrated solution composed of a complex 
blend of carbonhydrates. It also contains small 
amounts, including flavonoids, phenolic acids and 
other phytochemicals, of other constituents. A 
honey's consistency depends on its chemical 
composition and on its botanical roots (Khalil et al. 
2010). The honey flavonoid profiles are determined 
by the botanical and geographical sources of the 
honey and by the climatic conditions of the area. 
Not only is honey considered a food or a 
sweetener, its consumption, as mentioned in early 
Greek, Roman, Vedic, and Islamic texts, has long 
been regarded as having beneficial effects on 
human health (Eteraf-Oskouei et al. 2013). In 
addition, more recent in vitro and in vivo studies 
have reported that honey has a variety of 
antioxidant, antimicrobial, antiviral, anticancer, and 
antidiabetic properties and has been shown to 
have antioxidant, anti-microbial, anti-viral, anti-

cancer, and anti-diabetic properties. Much of 
honey's biological activities are due to the phenolic 
and flavonoid compounds that constitute it. The 
effect of honey on the cardiovascular system was 
found to rely on the bioavailability of the various 
phytochemical compounds and their absorption 
and metabolization methods (Samarghandian et al. 
2017). This is not surprising, as individual health 
benefits are offered by each form of honey (Khan 
et al. 2017). Most of the biological activity of honey 
is due to its constituent phenolic and flavonoid 
compounds. Many of the biological activities of 
honey are due to its constituent phenolic and 
flavonoid compounds. It was found that the impact 
of honey on the cardiovascular system depends on 
the bioavailability of the various phytochemical 
compounds and their methods of absorption and 
metabolization (Cianciosi et al. 2018). This is not 
surprising, because each type of honey offers 
individual health benefits Honey is also a natural 
source of flavonoids, phenolic acids and phenolic 
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acid derivatives (Ranneh et al. 2018). In fact, 
according to the database of the United States 
Department of Agriculture (USDA), the mixed 
truths of honey samples from different countries 
are mixed. They contain apigenin (0.03 mg/100 g), 
isorhamnetin (0.06 mg/100 g), kaempferol (0.06 
mg/100 g), luteolin (0.28 mg/100 g), quercetin (0.31 
mg/100 g) and myricetin. High performance liquid 
chromium compounds are the most widely used 
flavonoid compounds. In this study, analysis of 
physicochemical parameters (Total phenolic 
content, DPPH radical scavenging activity) was 
performed to authenticate the botanical origin of 
different honey from Turkey. The purpose of our 
work; Turkey's four different locations of the honey 
samples are obtained composition that the content 
of the antioxidant content is to determine the total 
amount of phenolic and phenolic compounds. 
  
MATERIALS AND METHODS 

Samples 
Honey samples were collected directly from 

beekeepers living in four different locations 
inTurkey during the period from 2017 to 2018. 
Honey samples were kept away from sunlight at 
room temperature (24±2) until the analysis. 

Chemicals and instruments 
All chemicals and reagents were of analytical 

grade were supplied from Merck (Germany) and 
from Sigma-Aldrich (USA). 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.  

Preparation of extracts 
Three solvents (50% ethanol 50% methanol 

and water) were used for extraction of phenolic 
compounds from honey samples. A quantity of 2 g 
of honey was mixed with 20 ml of solvent. All the 
solutions were protected from liğht and stirred for 
12 h at room temperature (27ºC). At the end of this 
period, centrifuge is done for 5 minutes at 4000 
rpm. Supernetant part is taken and blown in a 
rotary evaporator until it is completely dry at 45 ºC. 
The extracts are then dissolved in 1 ml of methanol 
and used in phenolic compound analysis at 6 ºC 
until analysis. (Kisilev et al. 2007).  

Total phenolic content  
The total phenolic content of extracts was 

determined using to the Folin-Ciocalteu method 

(Singleton et al. 1977). For 100 ml of solution, add 
20 g of sodium carbonate to 80 ml of distilled water 
and boil well. It is cooled down to room 
temperature.Then about 7 g more (until nucleation 
occurs) is added. It is kept in the dark for 24 hours 
after nucleation. Then it is filtered through filter 
paper. The volume of the lower part is completed 
to 100 ml with pure water. 2.4 ml distilled water was 
placed in the tubes and 40 microliters of extract 
was added. 200 microliters of Folin ciocalteu was 
added. Then, 600 microliters of saturated sodium 
carbonate brought to room temperature is added 
and 760 microliters of distilled water are added and 
vortexed with the condition of 30 seconds to 7.5 
minutes between the previous stage. It was kept in 
the dark for 2 hours at room temperature and 
readings were made at 765 nm in 
spectrophotometer. Total phenolic content were 
expressed as gallic acid equivalents in mg per 100 
g of product (mgGAE/100g). 

 Free radical scavenging activity.  
The free radical scavenging activity of honey 

samples was determined by the 1,1- diphenyl-2-
picrylhydrazyl (DPPH) assay as described by Isla 
et al. (2011) with minor modification. The DPPH 
solution (20 mg/L) was prepared by dissolving 2 mg 
of DPPH∙ in methanol (100 mL) and 0.75 mL of 
methanolic honey solution at different 
concentrations, ranging from 20 to 40 mg/mL, was 
added to 1.5 ml of DPPH∙ solution. The absorbance 
was measured at 517 nm after 15 min of incubation 
at 25ºC. The ability to scavenge the DPPH∙ was 
calculated using, where control and sample are the 
absorbances of control and sample, respectively. 
The experiment was performed in triplicate: DPPH 

scavenging activity (%) = 𝐴control − 𝐴sample 

𝐴control × 100. 
 

RESULTS AND DISCUSSION 
The DPPH assay was used as a means to 

determine the free radical-scavenging activity of 
the honey samples. In this study the highest DPPH 
radical scavenging activity (Table 1) was identified 
for Servergazi honey (7.25 µmol TE/g) and 
Sarayköy honey (1.91 µmol TE/g), and the lowest 
for Muğla Doğanköy (1.32 µmol TE/g) and Konya 
honey (1.63 µmol TE/g). Lachman et al. also 
determined a lower antioxidant activity from the 
DPPH assay for rape honey and higher for 
raspberry honey in a study on honey samples from 
the Czech Republic. The antioxidant capacity (or 
antioxidant activity) of honey is commonly attibuted 
to its phenolic compounds. These compounds 
exhibit several preventive effects aganist different 



Yeşim Kara                                                                                                      Analysis of Samples of Honey 

 

    Bioscience Research, 2021 volume 18(1): 389-392                                                             391 

 

diseases like cancer, wound healing, infectitious 
(Khalil et al. 2010).  

 

 
Table 1: Total phenolic content, antioxidant activity values of analyzed honey samples. 

 

Samples Syringic Apigenin 
Gallic  

(mg GAE 
/100g) 

Catechol Caffeic Coumaric Quercetin Lutein 
DPPH 
µmol 
TE/g 

Konya 7,56 0,71 117,84 42,06 1,07 1,40 0,46 10,35 1,63 

Muğla- 
Doğanköy 

5,67 4,26 402,45 37,43 4,54 1,79 0,14 0,10 1,32 

Denizli-  
Sarayköy 

25,62 5,61 166,57 117,16 7,04 1,31 0,46 0,07 1,91 

Denizli- 
Servergazi 

101,03 164,55 117,49 103,02 23,38 23,00 0,77 3,69 7,25 

 
If we look at some phenolic content analysis; The 
highest data is 101,033 µg/10g siyringic acid in 
Servergazi honey, the lowest value is; 0.067 µg 
/10g was determined as lutein in Sarayköy honey. 

To determine the total phenol content in honey, 
Total Phenol Content (TPC) is considered a quick 
and simple method. TPC has been reported to be 
sufficiently sensitive in honey samples for total 
phenol estimation (Al et al. 2009). Honey samples 
from various geographical sources, such as as 
dark honeys, typically display higher total phenol 
content than light honeys that have been 
specifically associated with their higher reduction 
capacity (Alves et al. 2013; Ferreira et al. 2009). 
The high level of antioxidant data in different honey 
samples is due to the antioxidant activity content of 
honey in different regions. (Dorman et al. 2003). 
The total phenolic content in honey, calculated 
using unspecific methods like Folin-Ciocalteu, has 
been estimated to range from 20 to 193 mg gallic 
acid equivalents (GAE)/100 g of honey, and the 
flavonoid content from 1.1 to 7.5 mg quercetin 
equivalents (QE)/100 g (Pontis et al. 2014; Ciappini 
and Stoppani 2014; Alvarez-Suarez et al. 2010 a). 
Compared with the literature, it is possible to say 
that all of the data obtained are within normal limits 
specific to natural honey. In another analysis, 
DPPH behavior differed significantly between 
samples of honey. The highest antioxidant activity 
in the pine honey sample was 65.52 mg / ml and 
the lowest activity in the citrus honey sample was 
12.01 mg / ml. Similar findings (2.85-39.86 mg GEA 
100 g) were found by Noor et al. 2014) in separate 
honey samples in Pakistan. DPPH. The highest 
DPPH value was measured on the Servergazi 
honey. The total phenolic amount were measured 
low in the content of the Servergazi honey. In 
contrast, antioxidant activity is the highest 
measured. The values for scavering DPPH radical 
for the honey were Muğla-Doğanköy honey 1.32 

μmol TE/g, Konya honey 1.63 μmol TE/g, Sarayköy 
honey 1.91 μmol TE/g and Servergazi honey 7.25 
μmol TE/g, respectively.   

CONCLUSION 
In this study, total phenolic compounds, the 

antioxidants and flavonoids quantification in four 
honey gave values significantly different from the 
samples. These variations are attritubuted to the 
source, and geographic origin. The highest values 
were found in the data obtained from Servergazi 
(Denizli) honey. For most of the physicochemical 
parameters DPPH, Total Phenolic contents, and 
Flavonoids the differences between the measured 
levels are determined by the botanical origin of 
honey. In conclusion, on the basis of a comparison 
of the phenolic profiles of a small number of 
samples and honey types, the updated literature 
suggests various markers. 
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