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Abstract
In current study, hydroxy methyl furfural (HMF), diastas, moisture, acidity, ash, pH and electric
conductivity (EC) of collected honey samples were determined. The highest ash content was found in
pine honey (0.73 %). pH values of honey samples ranged from 3.76 (cotton) to 4.78 (pine honey). Also,
acidity values of honeys were found between 22.79 meq/ kg (sunflower) and 44.25 meq/ kg ( cotton ). In
all samples, hydroxy methyl furfural values were found between 2.32 mg/ kg (cotton) and 4.03 mg/ kg
(sunflower). In addition, diastatic activities of honey samples were found between 27.80 (sunflower ) and
35.46 (pine honey). EC values of floral honey types changed between 0.42 mS/ cm (floral honey ) and
0.85 mS/ cm ( cotton honey ). While fructos contents of honey change between 24.64 % (pine honey) and
48.13% (cotton), glucose contents of samples varied from 22.03% (pine honey) to 36.74% (sunflower).
Keywords: honey, floral honey, pine honey, acidity, ash, hydroxy-methyl-furfural, diastas, electric
conductivity
______________________________________________________________________________________

1. Introduction
Honey is a sweet product formed after collection
of flower nectars or sweet substances excreted by
Basra (Marchelina hellenica, iso-winged insects)
(by using living parts of plants) by honey bees
(Apis mellifera) and then change of these
substances in bodies of the bees and finally storage
and maturation in cells [1,2]. Different honeys are
produced in different parts of Turkey according to
their flora. The known honeys are pine honey (in
Muğla), citrus honey (in Mediterranean) and
chestnut honey (in Black Sea region). Various
flower honeys are produced in all regions [2].
Composition of honey changes according to source
of nectar and seasonal conditions. The most
important factor affecting composition of honey is
the variety of plant from which nectars are
collected.
______________________________________________
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Zappala et al., [2] reported that the HMF measured
by white method, were 27.7 and 31.3 mg/Kg of
honey for eucalyptus 1, 6.9 and 7.3 mg/Kg of honey
for eucalyptus 2, using the suggested formula and the
external calibration, respectively. Küçük et al., [3]
measured 17.0%, 19.7 and 19.0% moisture; 0.20,
0.50 and 0.24% ash; 29.4, 36.7 and 33.6 meq/Kg
total acidity; 19.2, 28.6 and 24.1 mg/Kg HMF and
17.9, 17.7 and 23.0 diastase activity in Hetrofloral,
Chestnut and Rhododendron honeys, respectively.
Honey is composed of carbohydrates, enzymes,
water, organic acids, minerals, vitamins, proteins,
aromatic and antioxidant substances [4]. The aim of
this study was to establish physico-chemical prperties
(hydroxy methyl furfural (HMF), diastas, moisture,
acidity, ash, pH and electric conductivity (EC)) of
floral and pine honey samples collected different
locations.
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be probably due to components of nectars and
structure of plants. In all samples, hydroxy methyl
furfural values were found between 2.32 mg/ kg
(cotton) and 4.03 mg/ kg (sunflower). These values
show that heating had not been tried to honey
samples. In addition, diastac activities of honey
samples were found were found between 27.80
(sunflower) and 35.46 (pine honey). When diastas
values compared with TSE, AB and Codex values,
they were found in pine honey sample (1.41 mS/ cm).
EC values of floral honey types changed between
0.42 mS/ cm (floral honey) and 0.85 mS/ cm (cotton
honey). There differences among EC values can be
probably due to differences of element contents of
honey samples. While fructose contents of honey
change between 24.64 % (pine honey) and 48.13%
(cotton), glucose contents of samples varied from
22.03% (pine honey) to 36.74% (sunflower). Also,
saccharose contents of samples were found under the
TSI, AB and Codex values, and changed between
0.47% (cotton) and 1.98% (pine honey). Generally,
sugar contents of honey samples are related to
structure of plants nectars.

2.Material and methods
2.1.Material
In this study, four different honeys were used. In
this concept, polyfloral honey (Hadim-Konya),
sunflower honey (Karapınar-Konya), cotton honey
(Kırıkhan-Hatay) and pine honey (KöyceğizMuğla) from beekeeper in 2013. Honey samples
were kept in hermethic glass jars at the room
tempereture (22-25oC) in suitable storage
conditions.
2.2.Methods
Physico-chemical properties (Hydroxy methyl
furfural (HMF), diastas, moisture, acidity, ash, pH
and electricity conductivity (EC)) of collected
honey samples were analysed according to AOAC
[5]. For electricity conductivity analysis, 40mL of
0.1M potassium chloride solution was added to a
beaker and the cell immersed in the solution
together with a thermometer. The electrical
conductance (G) of this solution has been detected
in mS after the temperature has been equilibrated
to 20 0C. Sugar contents were analysed with HPLC
(Shimadzu, Tokto-Japan) according to Bogdanov.
Ten grams of honey were weighed into a small
beaker and dissolved in 50 ml water and
transferred 100 ml volumetric flask and completed
to volume with acetonitrile [6].

HMF values in study were found different with HMF
results of Estevinho et al. [8], Pérez-Arquillué et al.
[9] and Özcan and Ölmez [10]. Generally, diastaz can
be used at the classifications of monofloral honeys
[11]. Diastaz activity values of our current study
were found low according to diastaz results of PerezArquille et al. [9], and were found partly high
according to results of Gül, [12], Özcan and Ölmez,
[10], Şahinler and Gül, [13], Gomes et al. [14].
Özcan et al.[28] that diastase activity of acid treated
saccharose syrup honey was below the standard limit
and HMF content of this honey was high, but not
exceeding the limit. In previous study, moisture
contents of
sunflower and pine honeys were
determined as 17.98% and 18.2% to % 14.73% and
16.2%, respectively [10, 15-17].

2.3.Statistical analysis
Statistical analysis of the data obtained in this
study was made according to "Duncan Multiple
Comparison Test" [7].
3.Results and Discussion
Physico - chemical properties of some pine and
floral honeys are given in Table 1. The moisture
contents of honey samples changed between 17.50
% (pine honey) and 19.97 % (sunflower), with a
mean of 19.74 %. These results are under of values
of Turkish Standard Institue (TSI), European
Commission and Codex. The highest ash content
was found in pine honey (0.73 % ). pH values of
honey samples ranged from 3.76 (cotton) to 4.78
(pine honey). Also, acidity values of honeys were
found between 22.79 meq/ kg (sunflower) and
44.25 meq/ kg (cotton). Acidity value of cotton
showed parallel with its pH value. Others showed
differences with pH value. These differences can

According to literature values, our moisture contents
were found high. It can be said that ash contents of
floral honeys are low than secretion honeys [18-21].
In previous sudy, pH values of honey samples had
changed between 4.29 and 4.93 [10,17, 22,23].
Özcan and Ölmez [10] reported that pH value of
cotton honey was 3.76. Our findings were found
similar compared with literature values. Acidity
value of secterion honeys were determined between
10.71 and 34.42 meq/kg [17,23]. Haroun [24]
52
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determined 38.77% and 30.61% fructose, 34.73%
and 23.51% glucose, 0.67% and 3.02% saccharose
in cotton and secretion honey samples,
respectively. In other study,
Özkök [22]
determined 36.04% fructose, 26.35% glucose and

6.95% saccharose in secretion honey. EC values of
sunflower honeys ranged from 0.26 to 1.10 mS/cm
[10,25,26,27]. Our EC values were found similar
with literature values.

Table 1. Physico- chemical properties of some honeys

*mean±standard deviation; ÇB: flower honey, SB: honeydew
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7. Tabachnick, B. G. and Fidell, L. S., Using multivariate
statistics (3rd ed.). New York: HarperCollins,1996.
8. Estevinho, L.M., Feas, X., Seijas, J.A. and VazquezTato, M.P., 2012. Organic honey from Trás Os-Montes
region
(Portugal):
Chemical.
palynological.
microbiological
and
bioactive
compounds
characterization. Food Chem. Toxicol. 2012, 50, 258–
264.
9. Pérez-Arquillué, C., Conchello, P., Arifio, A., Juan, T.
and Herrera, A., Physicochemical attributes and pollen
spectrum of some unifloral Spanish honeys. Food
Chem. 1995, 54,167-172.
10. Özcan, M.M. and Ölmez, Ç., Some qualitative
properties of different monofloral honeys. Food Chem.
2014, 163,212–218.
11. Bogdanov, S., Ruoff, K. and Persano Oddo, L.,
Physico-chemical methods for the characterisation of
unifloral honeys: a review. Apidologie, 2004, 35
(Special issue):4.
12. Gül, A., Türkiye’de Üretilen Bazı Balların Yapısal
Özelliklerinin
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Güvenliği
Bakımından
Araştırılması. Mustafa Kemal Üniversitesi. Fen
Bilimleri Enstitüsü. Doktora Tezi. Hatay, 2008
13. Şahinler, N., and Gül, A., Yayla ve Ayçiçeği Ballarının
Biyokimyasal Analizi. 4. Ulusal Zootekni Bilim
Kongresi. 01- Eylül 2004., 2004, Isparta.
14. .Gomes, S., Dias, L.G., Moreira, L.L., Rodrigues, P.
and Estevinho, L., Physicochemical. microbiological
and antimicrobial properties of commercial honeys
from Portugal. Food Chem. Toxicol. 2010, 48, 544–
548.
15. Devillers, J., Morlot, M., Pham-Delégue, M.H. and
Doré, J.C., Classification of monofloral honeys based
on their quality control data. Food Chem. 2004, 86,
305-312.
16. Lazarević, K.B. Andrić, F., Trifković, J., Tešić, Ž.,
Milojković-Opsenica, D., Characterisation of Serbian
unifloral honeys according to their physicochemical
parameters. Food Chem. 2012, 132, 2060–2064
17. Karabagias, I.K., Badeka, A.V., Kontakos, S.,
Karabournioti, S. and Kontominas, M.G., Botanical
discrimination of Greek unifloral honeys with physicochemical and chemometric analyses. Food Chem.
2014, 165,181–190
18. Atrouse, O.M., Oran, S.A., Al-Abbadi, S.Y., Chemical
analysis and identification of pollen grains from
different Jordanian honey samples. Int. J. Food Sci.
Tech. 2004, 39, 413-417.
19. Matei, N., Birghila, S., Dobrinas, S., Capota, P.,
Determination of C vitamin and some essential trace
elements (Ni. Mn. Fe. Cr.) in bee products. Acta Chim
Slov. 2004, 51, 169-175.

Conclusion
As a result, the properties of honey samples
studied were found similar to values of TSI, AB
and Codex values. Also, acidity values of honeys
were found between 22.79 meq/ kg (sunflower)
and 44.25 meq/ kg ( cotton ). In all samples, HMF
(hydroxy methyl furfural) values were found low,
and found between 2.32 mg/ kg (cotton) and 4.03
mg/ kg (sunflower). In addition, diastac activities
of honey samples were found high, and were found
27.80 (sunflower) and 35.46 (pine honey). Partly
differences were observed in honey characteristics.
These differences can be due to plant varieties,
locations, moisture contents, locations and analytic
conditions.
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