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THE BEEKEEPING POTENTIAL OF SERBIA
Centrally positioned in Southeast Europe, Serbia is exceptionally rich in honey

pastures. Most of its territory is free of industrial pollution. Across the country,
there are vast acacia woods and meadows and the northern plains are also rich
in other honey-bearing plants (linden, sunflower, rapeseed, etc.). Serbian acacia
honey is widely known for its top quality and, along with other types of honey, it is
a highly valued export product.

THE BEEKEEPING TAKES TO THE EUROPEAN ROAD

The Serbian Federation of Beekeeping Associations is the only national organ-
isation of beekeepers. The Federation comprises about 9,000 beekeepers, organ-
ised into 208 municipal associations of beekeepers having the status of members
of the Federation.

Serbian beekeepers keep approximately 670,000 colonies in modern beehives
and produce 8,000 to 10,000 tonnes of honey each year.

The Serbian Federation of Beekeeping Associations works continuously to edu-
cate beekeepers about honey production in accordance with the principles of good
beekeeping practice, i. e. without the use of antibiotics and other prohibited sub-
stances. The local beekeeping legislation is fully adapted to the EU standards, and is
even stricter in some areas.

HOW TO BUY SERBIAN HONEY?
For several years now, Serbian honey has been exported to a number of coun-

tries of the European Union, as well as to other countries around the world.

Serbia exported 1,959 tons of honey in 2010, 1,170 tons in 2011, and 2,967
tons of honey in 2012.

The Serbian Federation of Beekeeping Associations offers free advice and sup-
port for all foreign buyers.

The Serbian Federation of Beekeeping Associations is also working on estab-
lishing its own honey purchase and packaging plant and our foreign partners will
soon be able to expand their cooperation with us. It is possible to make joint in-
vestments with partners interested in establishing the honey purchase and pack-
aging plant with us. We believe that the best rule of the trade is to make both the
buyer and seller satisfied with the price, and this is the goal we strive to achieve.
That is why the Serbian Federation of Beekeeping Associations is your best partner
in buying honey in Serbia, especially for buyers interested in long-term and mutu-
ally beneficial cooperation in purchasing Serbian honey. Together we will achieve
the best results! Do not hesitate to contact us!

QUALITY OF SERBIAN HONEY

Systematic testing of the quality of Serbian honey began in 2009/10, based
on cooperation between the Serbian Federation of Beekeeping Associations and
the Faculty of Chemistry of the University of Belgrade. 380 honey samples of a de-



fined botanical type from 13 micro-regions in Serbia were collected. The follow-
ing were determined using the samples: basic physicochemical parameters (mois-
ture, electrical conductivity, pH, free acidity and optical rotation; IHC harmonised
methods), 12 mineral components (ICP-OES), 12 mono-, di- and trisaccharides
(IC), 17 amino acids (HPLC). Almost 50 different phenolic acids and flavonoids
were identified and the antioxidant capacity of Serbian honey was determined us-
ing UPLC Orbitrap MS. The isotopic abundance of carbon-13C (EA-IRMS) was also
determined. All the results obtained were found to be within the limits prescribed
by European legislation. Using different statistical methods, honey authenticity
criteria were established as regards geographical and botanical origin, i. e. the
parameters important for differentiating individual kinds of honey were estab-
lished. Tests continued with samples taken in 2011 and 2012. The results so far
have been published in leading scientific journals and presented at a large num-
ber of international science conferences. The innovative project “Development
of analytical procedures for determining the authenticity of Serbian honey”, the
end goal of which is to develop analytical procedures for reliably determining the
authenticity (botanical and geographical origin) of honey produced in Serbia, has

been successfully implemented.

Table 1. Physicochemical properties of honey from Serbia

Table 2. Polyphenols in Serbian honey

Abscisic acids, |Gallic acid, Protocatechuic acid, 3-O-Caffeoylquinic acid, Caffeic acid,
phenolic acids | Chlorogenic acid, p—Coumaric acid, Cinnamic acid, Dicaffeoylquinic
and their deriv- | acid, trans, trans—Abscisic acid, cis, trans—Abscisic acid, Prenyl caffeate,

atives Caffeic acid phenylethyl ester (CAPE)

Flavonols Quercetin-3-O-rutinoside, Myricetin, Quercetin, Rhamnetin, Kaemp-
ferol, Isorhamnetin, Kaempferide, Bis—methylated quercetin, Galangin

Flavanonols Pinobanksin, Pinobanksin—5—methylether—3—O—acetate, Pinobank-

sin—5—methylether, Pinobanksin—3—O-acetate, Pinobanksin—3—O—pro-
pionate, Pinobanksin—3—-O-butyrate, Pinobanksin—3—O—pentenoate,
Pinobanksin—3—O—hexanoate

Flavanones Eriodictyol, Sakuranetin, Alpinetin, Pinostrobin, Pinocembrin

Flavones Luteolin, Tectochrysin, Apigenin, Dihydroxyflavone, Chrysin, Acacetin,

Methoxy—chrysin®

In the laboratories of the Centre for Food and the Innovation Centre of the
Faculty of Chemistry of the University of Belgrade, the following analyses of honey
and other bee products are performed:

Physicochemical parameters Method

Moisture, pH, Free acidity, Electrical conductivity, |IHC harmonised methods
Optical rotation, HMF, Diastase activity

Mineral composition

K, Ca, Mg, Na, Zn, Fe, Cu, Cr, Ni, Cd, Mn, Co, ... ICP-OES, ICP-MS

Amino acid content

Ala, Arg, Asp, Cys, Glu, Gly, His, Leu, lle, Met, Lys, RP-HPLC with fluorescence
Phe, Pro, Ser, Thr, Tyr, Val detection

Sugar profile

Glucose, fructose, sacharose, maltose, isomaltose, |IC with amperometric detection
isomaltotriose, melezitose, trehalose, gentiobiose, | PA 100 and PA 10 columns
turanose, panose

Polyphenolic composition and antioxidant activity

Gallic acid, protocatechuic acid, catechin,
quercetin, cis, trans-abscisic acid, rutin, myricetin,
apigenin, kaempferol, ...

UPLC-Orbitrap MS

Total polyphenols Folin-Ciocalteu
Antioxidant acitivity DPPH, ORAC

Amino acid content
Ala, Arg, Asp, Cys, Glu, Gly, His, Leu, lle, Met, Lys, RP-HPLC with fluorescence

Property Type of honey

(median) Acacia Linden | Sunflower | Meadow
Moisture, % 16.12 17.35 17.98 16.51
Electrical conductivity, mS/cm 0.14 0.67 0.32 0.48
pH 4.08 4.63 3.39 4.05
Free acidity, meq/kg 11.20 13.00 25.65 27.46
Optical rotation, a 20 -14.49 -10.35 -16.90 -10.40

Phe, Pro, Ser, Thr, Tyr, Val detection
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