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Keywords Abstract: The most well-known bee products are honey, pollen and propolis. The most consumed
Bingol, bee product is honey among these. It is of great importance to investigate and follow the
Moisture, physicochemical properties of honey in terms of food safety. Therefore, it was aimed to determine
Free acidity, some quality parameters for filtered blossom honey harvested from the center and 7 districts of
Electrical Bingol Province in 2021. The moisture, free acidity, electrical conductivity, pH and color
conductivity, parameters of the supplied filtered blossom honey samples were investigated. The average values
pH, of 22 honey samples collected from the center and districts of Bingdl were determined as; humidity
Color 15.43+0.06, free acidity 14.584+0.427 meq kg, electrical conductivity 0.228+0.001 (mS cm™), pH

3.48+0.015 and color parameters L*, a* b* values 58.404+0.275, 3.906+0.033, 38.552,
respectively. According to these results, it was observed that the investigated filtered blossom
honeys were within the limit values specified in the Turkish Food Codex Honey Communiqué.

Bingol ve Iicelerinden Elde Edilen Siizme Cicek Ballarinin Baz1 Kalite Parametrelerinin
Belirlenmesi

Anahtar Oz: Aricilik iiriinleri arasinda en bilinen ari iiriinleri bal, polen ve propolistir. Bunlar arasinda en
Kelimeler fazla tiiketilen ar1 {iriinii ise baldir. Gida giivenligi acisindan balda fizikokimyasal &zelliklerin
Bingdl, incelenmesi ve takip edilmesi biiyiik énem tagimaktadir. Bu baglamda, Bingdl ili merkez ve 7
Nem, ilgesinden 2021 yilinda hasat edilen siizme ¢icek ballart igin bazi kalite parametrelerinin
Serbest belirlenmesi amaglanmistir. Temin edilen siizme ¢igek bal Orneklerinin nem, serbest asitlik,
asitlik, elektriksel iletkenlik, pH ve renk parametreleri incelenmistir. Bingdl merkez ve ilgelerinden
Elektriksel toplanan 22 adet bal 6rneginin ortalama degerleri; nem 15.43+0.06, serbest asitlik 14.584+0.427
iletkenlik, meq kg, elektriksel iletkenlik 0.228+0.001 (mS cm™), pH 3.48+0.015 ve renk parametreleri L*,
pH, a*, b* degerleri sirasiyla 58.404+0.275, 3.906+0.033, 38.552+0.217 olarak belirlenmistir. Bu
Renk sonuglara gore incelenen siizme ¢igek ballarinin Tiirk Gida Kodeksi Bal Tebligi'nde belirtilen sinir

degerler igerisinde oldugu gorilmistiir.

1. INTRODUCTION

In addition to honey, honeybees (Apis mellifera L.) can
also produce beeswax, royal jelly, bee pollen, propolis,
and bee bread. Even while ancient civilizations have
been aware of the medical benefits of these substances
for thousands of years, they are mostly employed as
dietary supplements or health products today. However,
these natural products are great sources of macro- and
micronutrients known as bioactive compounds, which
work synergistically to provide these by products

numerous biological actions, such as, for example,
antibacterial,  antioxidant, and  anti-inflammatory
qualities [1-3].

In the Turkish Food Codex (TGK) Honey Communique
No. 2020/7, honey is defined as “plant nectars, the
secretions of living parts of plants or the secretions of
plant-sucking insects living on the living parts of plants,
after being collected by the honey bee, combine with
their own specific substances, reducing the water
content, matured by storing in honeycomb and a natural
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product that can be crystallized according to its nature

[4].

Bing6! province, which is located in the Iran-Turan flora
region, is a very suitable region for beekeeping activities
with its rich flora, differences in flowering times, clean
nature and climatic conditions. According to Tirkiye
Statistical Institute (TURKSTAT) 2022 data, Bingdl has
1033 beekeeping enterprises, 2043 old-style beehives
and 158.966 new-type beehives, in total 161.009
beehives. In 2022, 1.488.937 tons of honey was
produced from 161.009 beehives. Bing6l province ranks
20th in Tirkiye's honey ranking [5].

In the present study, moisture, free acidity, electrical
conductivity, pH and color parameters were determined
in strained blossom honey samples. Humidity is a
parameter that affects the color, taste, aroma, solubility
and specific gravity of honey, as well as its physical
properties such as viscosity, crystallization, and the shelf
life of honey [6]. The high moisture content in honey
allows for crystallization and the development of
osmotolerant (resistant to high sugar concentration)
yeasts. When osmotolerant yeasts use the sugar in the
environment, ethyl alcohol and carbon dioxide are
released, which causes the honey to ferment. Alcohol
formed as a result of fermentation transforms into acetic
acid and water in the presence of oxygen and creates a
sour taste in honey [7]. According to the Turkish Food
Codex Honey Communiqué (2020/7) and the European
Union Honey Directive, the moisture content of honey
should not be more than 20% in blossom honey,
secretory honey, blossom and secretory honey mixtures,
23% in puree (Calluna vulgaris), heather (Erica spp), and
bakery honeys and 25% in heather based bakery honeys.
The electrical conductivity of honey is a method used
both to determine the botanical origin of honey and to
distinguish between floral and secretory honeys. The
electrical conductivity of secretory honey is higher than
blossom honey [8,9]. The electrical conductivity value
varies in proportion to the mineral content of honey [10].

One of the quality parameters of honey is free acidity.
Free acidity creates the aroma of honey and increases the
antioxidant activity of honey. It also gives information
about the origin of honey. Acetic acid, butyric acid,
formic acid, gluconic acid, lactic acid, malic acid, citric
acid, succinic acid and oxalic acid are the acids found in
honey [11]. According to the Turkish Food Codex
Honey Communiqué (2020/7), the free acidity value in
honey should not be more than 50 meq kg™ in blossom
honey, secretory honey, blossom honey and secretory
honey mixture and 80 meq kg in bakery honey.

The pH value affects the enzymatic activity,
microorganism growth, shelf life, stability and texture of
honey [12]. The pH value of honey is determined by the
amount of mineral substances and organic acids in its
content. The pH values of honeys rich in mineral
substances are mostly high [13]. There is no regulation
in the Turkish Food Codex Honey Communiqué on the
pH value of honey.

In addition to taste and aroma, color which is one of the
quality standards of honey, it is a parameter used to
determine the origin of honey [14]. According to clause
5/d of the Turkish Food Codex Honey Communiqué
(2020/7), there is the phrase “The color of honey can
vary from water white to dark amber”.

With this study, the determination of the quality
parameters of the honey obtained from the center and
districts of Bingdl and its compliance with the standard
were investigated. For this purpose, moisture, free
acidity, pH, electrical conductivity and color parameters
of 22 filtered blossom honey samples produced in the
center and seven districts of Bingdl in 2021 were
determined and their compliance with the standard was
investigated.

2. MATERIAL AND METHOD

Bingdl, which is located in the Upper Euphrates section
of the Eastern Anatolia Region, is at an altitude of 1151
m from the sea, and is located between 41°-20' and 39°-
56' east longitudes and 39°-31' and 36°-28' north
latitudes. Bingol province has 7 districts in total, namely
Yedisu, Geng, Karliova, Yayladere, Solhan, Kig1 and
Adakli. In 2021, 22 honey samples were obtained from 8
different regions of Bingdl province. After the honey
samples were coded, they were stored in glass jars at
room temperature, dry, out of direct light, until analysis.
Honey samples were homogenized before each analysis.

2.1. Determination of the Moisture

Abbe type refractometer was used for moisture analysis
of honey samples. This method, which uses the
refractive index, was proposed by Bogdanov [15].
Firstly, 1 g of the honey samples, which were mixed
thoroughly with the help of glass baguette and became
homogeneous, was weighed. The weighed honey
samples were evenly spread on the prism section of the
refractometer and the moisture content of the honey was
measured by the ruler on the lens part. The
measurements were repeated three times for each honey.

2.2. Determination of the Electrical Conductivity

For the measurement of the conductivity of the honey
samples, taking into account the moisture value of each
honey, honey containing 20 g of dry matter was weighed
into 50 mL falcon tubes and dissolved in some ultrapure
water. Each of the dissolved honeys was taken into 100
mL balloon joe and the solution volume was completed
to 100 mL with ultrapure water. The ambient
temperature was set to 20 °C and the solutions were
transferred to 40 mL beakers. The measurement of the
solutions was recorded with the Consort Brand C3010
model conductor, which was calibrated [15].

2.3. Determination of the pH
After calibration of Thermo Scientific brand ORION 3

STAR model pH meter with buffer solutions (pH:4.01,
pH:7.00 and pH:10.01), the electrode of the pH meter
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was immersed in honey samples dissolved in ultrapure
water and the pH values of the samples were read [15].

2.4. Determination of the Free Acidity

10 g of honey from each honey sample was weighed in
250 mL beakers and thoroughly dissolved with 75 mL
ultrapure water using a magnetic stirrer. 5 drops of
phenolphthalein were added to the dissolved honey
samples and while the electrode of the pH meter
remained in the solution and stirring with the magnetic
stirrer, the samples were titrated within 60 seconds with
0.05 N NaOH solution poured in a controlled manner
from the burette until the color change turned pink
(pH=8.3). The amount of solution used in the titration
was recorded and calculations were made with the help
of the following equation [15].

_50.a
T om

SA (1

In the equation, SA is the amount of free acidity (meq
kg-1), a is the amount of used NaOH solution (mL), and
m is the amount of measured honey sample (g).

2.5. Determination of the Color

Before the analysis process, honey samples were kept in
a water bath set at 50°C for 30 minutes [16]. Honey
samples taken from the water bath were mixed for 3
minutes until homogeneity was achieved. Honey
samples taken from the water bath were mixed for 3
minutes until provided homogeneity. Then, the samples
were taken into 4 mL spectrophotometer cuvettes for
color analysis and measured in a Konica Minolta, CR-5
model colorimeter device. Thus, L*, a* and b* color
parameters of honey samples were determined. Then,
Hue angle (h°) was calculated by using a* and b*
parameters in Equation 2.

he = tan' (P */q ) @

L, darkness/lightness (0: darkness; 100: lightness); a (-a,
greenness; +a, redness); and b (-b, blueness; +b,
yellowness) values are defined. Experiments were
repeated three times and the results were averaged.

3. RESULTS AND DISCUSSION

In the present study, quality standards were determined
by investigating the moisture, electrical conductivity,
free acidity, pH and color parameters of 22 filtered
blossom honey harvested in 2021 from the center and
seven districts of Bing6l province. The experimental
results of humidity are presented in Table 1 and Figure
1. The maximum relative standard deviation of the
humidity parameter was determined as 1.61%. As can be
seen from Table 1 and Figure 1, coded as A2 and KA2
honey samples have the lowest moisture content with a
value of 14.00%, while the coded as LAV honey sample
has the highest moisture content with a value of 16.93%.
There is 21% difference between the lowest and highest
humidity levels. Since the maximum amount of moisture

that can be found in blossom honeys is 20% according to
the Turkish Food Codex Honey Communiqué (2020/7),
it has been observed that investigated all honey samples
comply with this Communiqué.
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Figure 1. The graph for moisture results of the investigated honey

samples

Table 1. The moisture, electrical conductivity, pH and free acidity
results of the investigated honey samples

Sample Moisture Electrical Free
Coc?e (%) Conductivity pH Acidity
(mS cm) (meq ko)
Al 14.33£023  0.178+0.001  3.43£0.009  12.161+0.286

A2 14.00£0.00  0.495+0.003 4.17£0.029  20.825+0.767
Gl 15.20+0.00  0.195+0.001 3.38+£0.016  14.326+0.766
G2 14.13+0.12  0.162+ 0.001 3.43£0.056  11.163+1.041
G3 16.47+0.12  0.216+0.001 3.27£0.012  16.491+0.500
KA1 15.80+0.00  0.137+0.001 3.43£0.009  7.496+0.499
KA2 14.00£0.00  0.385+0.002 3.61£0.009  22.322+0.283
KA3 15.00£0.00  0.249+0.001 3.29+0.005  17.157+0.287
KI1 14.60+0.00  0.226+ 0.001 3.34+£0.009  16.991+0.004
Kl2 15.00+£0.00  0.267+0.001 3.58+0.019  14.658+0.288
LAV  16.93+0.12  0.199+0.001 3.29+0.025  14.493+0.499
M1 15.20+0.00  0.263+ 0.002 3.39+£0.012  18.323+0.580
M2 14.60+0.00  0.196+ 0.001 3.26+0.009  14.659+0.288
M3 15.80+0.00  0.329+ 0.004 3.57£0.005  19.324+0.285
S1 15.53+0.12  0.165+ 0.001 3.38+0.008  11.328+0.287
S2 16.40+0.00  0.196+ 0.001 3.43£0.012  14.159+0.288
S3 16.73+0.12  0.184+0.001 3.31£0.012  13.658+0.287
YAl 15.20+0.00  0.175+0.001 3.39+0.008  12.328+0.287
YA2 16.27+0.12  0.188+0.001 3.69+£0.005  10.495+0.501
YE1 15.40+0.00  0.222+0.001 3.57£0.009  13.164+0.290
YE2 16.40+0.20  0.216+0.001 3.44+£0.016  13.327+0.574
YE3 16.47+0.12  0.180+ 0.001 3.42+£0.024  11.995+0.499

Zaitoun et al. [17] found the highest moisture value of
16.78% in their study on Jordan honey, and Sopade et al.
[18] found the highest moisture value of 18% in their
study on Australian honey, while the lowest moisture
value was found to be 15.8%. Escriche et al. [19] found
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the moisture value was the lowest 16.63% and the
highest 23.3% in Mozambique honey; Cift¢i [20] found
the moisture content in the range of 15.48-17.63%;
Kalafat Kul [21] reported that the humidity values are in
the range of 15.6%-20.3%. In previous studies, moisture
values for blossom honey in Bing6l province were
determined as 15.70% [22], 15.39% [23], and 15.43%
[24]. Considering the results of these studies, it is seen
that there is a general agreement between the moisture
content of the honey samples in the present study and the
studies in the literature.

Another investigated quality parameter is the electrical
conductivity of honey. The experimental results of this
parameter are presented comparatively in Table 1 and
Figure 2. It was determined that the relative standard
deviation in the electrical conductivity results of the
investigated honey samples was between 0.37% and
1.22%. The average electrical conductivity of the
investigated 22 filtered blossom honeys was determined
as 0.228 mS cm™. Among the honey samples, it was
determined that the coded as A2 sample had the highest
electrical conductivity with value of 0.495 mS cm and
the coded as KAl sample had the lowest electrical
conductivity with value of 0.137 mS cm™. There is a
261% difference between the lowest and highest
electrical conductivity values. Since the electrical
conductivity of blossom honey is reported to be
maximum 0.8 mS cm according to the Turkish Food
Codex Honey Communiqué, it has been observed that all
the studied honey samples are in compliance with this
Communiqué.

Limit 5 0.8 mS/cm

cm
o o
w B
& S

Lot .3
o o
w
& &

°
@
8

i
°
8

o

]

3
Ly

)

=

3

0154 1: Jo1s

lectrical Conductivity (mS
8
2
°
n»
2

E
o
S

4 0.10

o
o
&

4005

o
2
3

JLEMSLAS S S S S S S A S S S B S S S 0.00
Al A2 G1 G2 G3 KATKA2KA3 KI1 KI2 LAV M1 M2 M3 S1 S2 S3 YA1YA2YE1YE2YE3

Sample Code

Figure 2. The graph for electrical conductivity results of the
investigated honey samples

It has been reported that the electrical conductivity value
for 46 secretion and nectar honeys obtained from
different regions of Madrid, the capital of Spain, is
between 0.119 -1.515 mS cm™[25]. Again, in a study on
monofloral honeys in Spain, it was reported that the
electrical conductivity values for honeys ranged from
0.30-0.99 mS cm[26]. In 50 honey samples produced
and offered for sale in Tirkiye, the electrical
conductivity value was 0.14-0.95 mS cm™[27]; In the
study conducted on blossom honey obtained from
Eastern Anatolia and Eastern Black Sea regions, the
electrical conductivity values were recorded to be
between 0.18 mS cm™ and 0.47 mS cm™[28]. In the
study on the physicochemical properties of different
honeys, the electrical conductivity values for blossom

honeys were found to be in the range of 0.11-0.89 mS
cmi[29]. Simsek et al. [22] found the electrical
conductivity values of 2 different honey samples
belonging to the province of Bingél as 0.19 mS cm™ and
0.35 mS cm%. Since the electrical conductivity values of
the investigated blossom honeys in the present study
vary in the range of 0.137 to 0.495 mS cm, it can be
said that the electrical conductivity of these honey
samples is generally compatible with the electrical
conductivity of other honeys in the literature.

Free acidity, which is related to the aroma and
antioxidant activity of honey, is another investigated
parameter. The experimental results of this parameter are
presented in Table 1 and Figure 3, and the maximum
relative standard deviation of this parameter was
determined as 9.33%. It was determined that the average
free acidity value of the investigated honey samples was
14.584 meq kg?. It was observed that the free acidity
values of the coded as A2 and KA2 samples were the
highest, while the coded as KA1 sample had the lowest
free acidity values. The highest free acid value was
determined to be approximately 3 times greater than the
lowest. When Table 1 and Figure 3 are examined, it is
obvious that all studied honey samples are in compliance
with the Turkish Food Codex Honey Communiqué
(2020/7).

T
Limit s 50 meg/kg

Free Acidity (meq kg™')
i
&
v

Al A2 G1 G2 G3 KA1KA2KA3 KI1 KI2 LAV M1 M2 M3 S1 S2 S3 YA1YA2YE1YE2YE3
Sample Code

Figure 3. The graph for free acidity results of the investigated honey
samples

In the study conducted in Eastern and Southeastern
Anatolia, the average free acidity value of honey
samples was 22.3 meq kg?*[30], the average free acidity
value in the honey obtained in Argentina was 20.6 meq
kg*[31], the acidity value of highland honey in a study
conducted in Hatay region was 32.3 meq kg?'[32], the
acidity value in sunflower honey from Tekirdag region
was 30.75 meq kg-1[33] and in a study conducted on
Brazilian honeys, free acidity values have been reported
to vary between 24.66-59.66 meq kg* [34]. In studies
conducted in Madrid, the free acidity value of blossom
and secretory honeys was between 13.1-51.2 meq kg
![25] and in a study conducted in Tunisia with honeys of
different origins, the free acidity values were reported
between 8.15 meq kg* and 27.77 meq kg*(35]. Unal and
Kiipliilii [36] reported the free acidity values were 8.23-
33.21 meq kg* for some honey samples, Finola et al.
[31] obtained the average free acidity value as 2.6 meq
kg™ for some Argentina honeys. Aydin et al. [37] was
reported that the acidity level was between 6-24 meq kg
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for filtered honey offered for consumption in Kars
province. Yasar and Sogiitlii [38] determined the average
free acidity was determined as 10.675 meq kg for 8
blossom honeys in Bing6l and its districts. It has been
observed that there is a parallelism between the free
acidity values of the honey samples in the present study
and those in the literature.

The pH indicator, which generally varies according to
the minerals and organic acids in honey, is another
determined parameter. The experimental results of the
pH parameter are presented in Table 1 and Figure 4. The
maximum relative standard deviation of this parameter
was determined as 1.63%. While the average pH values
of 22 investigated blossom honeys were determined as
3.48, it was observed that the pH value of the coded as
A2 sample was the highest (4.17) and the pH value of
the coded as M2 sample was the lowest (3.26). It was
determined that there was difference of approximately
28% between the lowest and highest pH values.
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Figure 4. The graph for pH results of the investigated honey samples

pH values in the studies has been reported as; the
average pH value is 3.8 in honeys in the Eastern and
Southeastern Anatolia regions [30], 3.33-6.30 for
Pakistan honey [39], 3.62-5.46 for Indian honeys [16],
3.65 for Brazilian honey [40]. It has been reported that
the pH value is in the range of 3.63-5.01 [25] for honeys
from Madrid, and in the range of 3.7-4.5 [41] for
highland honey from the Ordu region. The pH values of
blossom honey produced in Argentina are between 3.00
and 3.88 [42] and pH values were found to be in the
range of 3.37-3.89 for Hatay region of blossom honey,
[43]. The average pH value for 200 honey samples from
Tirkiye was reported as 3.30 [44] and the average pH
value for 7 honey samples in Bingdl was reported as
2.81 [24]. When the literature studies are examined, the
pH values for the honey samples of the present study are
similar to those in the literature.

The last parameter that determines honey quality in the
present study is color. The color of honey can be
affected by the vitamins it contains, the total ash amount,
the plant flora from which the nectar is taken, the
application of heat treatment, the storage period, the
harvest method, and the amount of phenolic substances
[45]. L*, a*, b* and h°® parameters were obtained to
determine the colors of the investigated honey samples
in the present study. Experimental results of these
parameters are presented in Table 2 and Figure 5.

Table 2. L*, a*, b* and h® values for the investigated honey samples

e e w
Al 60.02+0.32 3.27+0.01 36.57+0.14 84.89+0.002
A2 63.96+0.15 10.90+0.03 61.94+0.09 80.02+0.001
Gl 75.58+0.21 3.01+0.03 44.21+0.09 86.11+0.009
G2 66.94+0.18 1.924+0.02 31.21+0.03 86.49+0.010
G3 78.76+0.26 2.69+0.03 46.50+0.23 86.69+0.011
KAl 37.99+0.17 0.63+0.03 15.554+0.17 87.67+0.149
KA2 35.24+0.06 8.27+0.05 41.14+0.06 78.63+0.003
KA3 46.14+0.24 5.76+0.02 42.94+0.39 82.35+0.008
KI1 28.85+0.15 4.56+0.07 29.58+0.05 81.2440.021
KI2 32.95+0.13 2.49+0.05 27.554+0.08 84.84+0.029

LAV 70.14+0.03 4.08+0.01 37.86+0.02 83.85+0.001
M1 65.46+0.12 7.10+0.03 58.08+0.37 83.03+0.004
M2 63.58+0.71 2.93+0.02 37.75+0.31 85.56+0.008
M3 59.00£1.02 9.58+0.19 54.54+1.46 80.04+0.089
S1 48.84+0.40 0.19+0.02 21.33+0.01 89.50+0.599
S2 61.45+0.08 1.504+0.02 34.95+0.22 87.54+0.013
S3 69.69+0.11 2.57+0.01 39.88+0.06 86.32+0.001

YAl 52.54+0.23 3.04+0.01 31.80+0.20 84.55+0.003

YA2 74.58+0.11 1.64+0.02 37.08+0.03 87.46+0.008

YE1 54.46+0.27 3.93+0.06 37.1840.12 83.97+0.018

YE2 65.64+0.93 3.00+0.03 38.93+0.56 85.59+0.027

YE3 73.07+0.17 2.88+0.02 41.55+0.12 86.04+0.004

Evaluation of the obtained results of L*, a* b* and h°®
parameters can be done with the help of Figure 6. The
maximum relative standard deviations of L*, a*, b* and
h° parameters were determined as 1.74%, 8.18%, 2.67%
and 0.67%, respectively. As seen in Table 2 and Figure
5, L* a* b* and h° values vary between 78.76-28.85,
10.90-0.19, 61.94-15.55 and 89.50-78.63, respectively.
The sample coded as G3 has the highest L* value,
sample coded as A2 has a* and b* values, the sample
coded as KI1 has the lowest L* value, sample coded as
S1 has a* value and sample coded as KA1 has b* value.
When the L*, a*, b* and h° values are examined by
considering Figure 6, it can be said that the studied
honey samples have generally extra light amber color.
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Figure 5. The graph for L*, a* and b* results of the investigated honey
samples

Figure 6. Color space notationé [46]

In the study on Aegean Region honeys, the color values
were found as L* 7.03-39.26; a* 1.23-13.32 and b* 2.34-
17.27 [47]; in the color analysis for 80 honeys obtained
from different regions in Brazil, it was determined that
the L* value was between 43.02-81.21, a* value was
between 2.91-63.40, and b* value was between 25.44-
43.47 [48]. For the Mediterranean, Aegean, Southeastern
Anatolia and Central Anatolia regions of Tilirkiye, it was
reported that the L* values of the honey samples were
between 24.56-41.21, a* values were between 0.11-1.00
and b* values were between 0.87-9.84 [49]. In another
study, it was determined that the L* value was between
as 19.75-28.00, a* value was between as -0.56 and 0.07
and b* value was between as 0.45-2.85 for blossom
honey obtained from various regions of Tiirkiye [50].
When the studies in the literature are examined, the
honey samples in the study present in terms of L* and b*
parameters are generally similar to the honey samples
from Brazil and the honey samples from the Aegean
region in terms of a* parameter.

4. CONCLUSION

The moisture, electrical conductivity, free acidity, pH
and color parameters of filtered blossom honey collected
from the center and seven districts of Bingdl province
were determined and their quality was revealed. While
the humidity parameter was observed in the lowest
samples coded as A2 and KA2, the highest sample coded
as LAV, the highest electrical conductivity was observed
in the A2 coded sample and the lowest KA1l coded
sample. The highest free acidity value was observed in
the A2 and KA2 coded samples, the lowest in the KAl
coded sample, while the highest pH value was observed
in the A2 coded sample and the lowest in the M2 coded
sample. When the L*, a* b* and h° parameters of the
investigated honey samples are taken into consideration,
it was determined that they generally have an extra light
amber color.

According to the analyzed parameters, 22 honey samples
collected from the center and districts of Bingdl were
found to be in compliance with the Turkish Food Codex
Honey Communiqué (2020/7). There is no standard set
in pH analysis, but the results found are in line with
previous studies. Honey is extremely important because
it is a healthy food and contributes to the country's
economy. Therefore, in order to produce quality honey
that supports the country's economy, the determined
standards should not be ignored. In order to increase the
quality and production capacity of Bingdl honey, whose
place and recognition in the international market are
increasing day by day, it is necessary to increase the
awareness of producers and consumers in line with the
findings of such studies.
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