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Abstract. Verifying the botanical origin of natural honey is one of the key tasks in modern quality control of
beekeeping products, as the reliability of information regarding its floral origin determines its consumer value,
confirms its authenticity and helps to prevent adulteration. This issue is of particular relevance to regions with high
floristic diversity, including the East Kazakhstan Region of the Republic of Kazakhstan, where natural conditions
give rise to a wide range of honey-producing vegetation and create favourable conditions for the production of
honey of various botanical origins. The aim of the study was to establish the actual botanical origin of samples of
natural honey based on a palynological analysis of their pollen composition, and to assess the consistency of the
results obtained with the floral composition declared by the producers. The study focused on 18 samples of natural
honey obtained from various districts of the East Kazakhstan Region and labelled by the producers as polyfloral,
buckwheat and sunflower honey. The study was carried out using light microscopy, followed by the identification of
pollen grains based on a set of morphological characteristics. For each sample, the taxonomic composition of the
pollen was determined, the dominant nectar-producing plants were identified, and the results of the palynological
analysis were compared with the declared botanical origin of the product. It was found that in 88.9% of the
samples examined, the declared floral composition corresponded to the actual pollen composition, whilst in 11.1%
of cases, discrepancies were identified between the labelling and the results of the palynological analysis. The
pollen most frequently identified in the samples was that of sunflower (Helianthus annuus), buckwheat (Fagopyrum
esculentum), currant (Ribes spp.), angelica (Angelica archangelica), echinops (Echinops spp.), as well as a number of
other nectar-producing plants characteristic of the flora of the East Kazakhstan Region. The data obtained indicate
a significant diversity in the forage base of honey bees in the region under study and confirm the high informative
value of palynological analysis in determining the botanical origin of honey. The practical value of this study lies in
demonstrating the use of palynological analysis as an effective tool for the laboratory verification of the botanical
origin of natural honey, for monitoring its authenticity, and for improving the reliability of labelling. The results
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obtained can be used in veterinary and sanitary inspections, the development of regional databases of pollen
spectra, the improvement of the quality control system for beekeeping products, and the promotion of Kazakhstani

honey on domestic and international markets

Keywords: honey; melissopalynology; honey authenticity; pollen profile; nectar-producing plants; honey

authentication

Introduction

The quality and safety of honey depend directly on its
botanical and geographical origin, the environmental
conditions during honey collection, the bee breed, cli-
matic characteristics and production methods. There-
fore, verifying the authenticity of natural honey, con-
firming its botanical origin and identifying counterfeit
products is one of the most important areas of sci-
entific research in the fields of beekeeping and food
safety. On the global market, there are increasingly
frequent cases of natural honey being adulterated,
various sugar syrups being added, and the product’s
origin being misrepresented. In this context, palyno-
logical analysis occupies a special place amongst the
scientific methods used to determine the authenticity
of honey. This method makes it possible to determine
the plants from which the honey was collected and
the geographical region of production by means of mi-
croscopic examination of the pollen grains contained
in the honey. Furthermore, palynological analysis
is recognised worldwide as one of the most reliable
methods for determining the botanical origin of hon-
ey. A significant number of studies have been devot-
ed to the issues of determining the botanical origin
and authenticating honey. For example, C. Pita-Calvo
& M. Vazquez (2018) demonstrated that the botanical
and geographical origin of honey has a decisive influ-
ence on its chemical composition, organoleptic prop-
erties and commercial value, and that palynological
analysis is one of the most informative methods for
confirming these characteristics.

X.Wang et al. (2022) noted in a systematic review
that the most reliable results in determining the ori-
gin of honey are achieved through the combined use
of melissopalynological analysis, physico-chemical
parameters and modern analytical methods, including
metabolomics and chemometrics. According to O. Es-
curedo & M.C. Seijo (2022), determining the botani-
cal origin of honey is of great importance not only for
confirming its authenticity, but also for assessing the
biological activity, quality and consumer value of the
product. The authors emphasise that the pollen spec-
trum remains one of the main criteria for identifying
monofloral and polyfloral honey varieties. A study by
Z. Shakoori et al. (2023) showed that a combination of
melissopalynological and physico-chemical analysis
allows for an objective assessment of honey quality,
confirmation of its botanical origin and the detection of
possible cases of adulteration.

In the Republic of Kazakhstan, beekeeping is one
of the most dynamically developing sectors of agricul-
ture. The country’s diverse natural and climatic zones
provide favourable conditions for the growth of a wide
variety of honey plants. The East Kazakhstan Region, in
particular, is characterised by its floral diversity, ecolog-
ical purity and the development of beekeeping. In this
region, buckwheat, sunflowers, raspberries, hawthorn,
rose hips, currants, lime trees, angelica, alfalfa and
many other honey plants are widespread. As a result,
the region produces high-quality varieties of polyflo-
ral and monofloral honey. A study by G. Moldakhmeto-
va et al. (2023), focusing on honey from various nat-
ural and climatic zones of Kazakhstan, found that the
pollen composition of the samples reflects the regional
characteristics of the honey-producing flora and can
be used to determine the botanical and geographical
origin of the product. The findings highlight the poten-
tial of melissopalynological analysis for assessing the
quality of Kazakhstani honey. Determining the botan-
ical composition of honey is important not only from
a scientific perspective, but also from economic and
veterinary-sanitary standpoints. Determining the actu-
al origin of the product boosts consumer confidence,
ensures compliance with international trade require-
ments and enhances export potential. Furthermore, the
results of palynological analysis make it possible to as-
sess the resources of honey plants in a specific region,
locate beekeeping operations effectively and improve
the honey quality control system.

Recent research confirms that melissopalynological
analysis is one of the main methods for determining
the botanical and geographical origin of honey. When
combined with physico-chemical methods, it enables
reliable product authentication, quality assessment
and the detection of possible adulteration (Pita-Cal-
vo & Vazquez, 2018; Xagoraris et al., 2021; Escuredo
& Seijo, 2022). According to J. Louveaux et al. (1978),
the methodology of melissopalynological analysis was
developed to determine the botanical origin of honey.
Subsequently, W. Von der Ohe et al. (2004) refined the
methodology, proposing harmonised approaches to the
interpretation of results and its application in studies
of honey authenticity. Recent studies confirm the rel-
evance of this approach (Pita-Calvo & Vazquez, 2018;
Wang et al., 2022; Shakoori et al., 2023). In Kazakhstan,
the number of studies examining the palynological
composition of honey has been increasing in recent
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years. According to G. Moldakhmetova et al. (2023),
palynological analysis of honey samples from various
natural and climatic zones of Kazakhstan revealed con-
siderable diversity in pollen composition, reflecting the
characteristics of the nectar-producing flora in different
regions of the country. The results obtained confirmed
the possibility of using the pollen spectrum to deter-
mine the botanical and geographical origin of honey.

The aim of the study was to determine the botani-
cal origin of samples of natural honey produced in the
East Kazakhstan Region of the Republic of Kazakhstan
by analysing their palynological composition, followed
by an assessment of the authenticity and quality of
the product. Research objectives: (1) to determine the
palynological composition of honey samples produced
in the East Kazakhstan Region; (2) to investigate the
species composition of pollen grains in honey using
microscopic analysis; (3) to identify the botanical or-
igin of the honey; (4) scientific assessment of the au-
thenticity and quality of the honey based on the results
of palynological analysis.

Literature Review

Honey is one of the most valuable products of bee-
keeping, the quality and biological value of which are
determined by the botanical origin of the nectar, the
geographical characteristics of the region, climatic
conditions, the composition of the nectar-producing
vegetation, and the production methods used (Macha-
do De-Melo et al., 2018). In recent decades, with the
expansion of the global market for natural honey, the
importance of methods for verifying its authentic-
ity and its botanical and geographical origin has in-
creased significantly. One of the most informative and
widely recognised methods for identifying the origin
of honey is palynological analysis (melissopalynology),
which is based on the study of plant pollen grains con-
tained in the honey samples under investigation (Von
der Ohe et al., 2004).

This method makes it possible to determine the
composition of the nectar-producing flora, establish
the botanical origin of the product, and confirm its
geographical provenance, which is particularly impor-
tant for the certification of honey and the detection
of cases of adulteration (Persano Oddo & Piro, 2004).
Pollen grains enter the honey during the collection
of nectar by honeybees and retain the characteris-
tic morphological features of the plants from which
the nectar was collected. Thanks to the high stabil-
ity of their outer shell (exine), pollen grains remain
preserved for a long time, making them reliable sub-
jects for study. The morphology of pollen from each
plant species differs in terms of size, shape, number
and structure of apertures, surface texture and oth-
er diagnostic features, which allow plant taxa to be
identified down to the genus and, quite often, down
to the species. It is for this reason that palynological
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analysis is regarded as a kind of “biological passport”
indicating the origin of honey.

In international practice, melissopalynology is used
not only to determine the botanical origin of honey, but
also to address a wide range of scientific and applied
problems. These include assessing the condition of
the bees’ forage resources, studying the biodiversity of
vegetation, monitoring changes in flora under the in-
fluence of climatic factors, determining bee migration
routes, quality control of beekeeping products, detect-
ing adulteration, and environmental monitoring of ar-
eas disturbed by human activity (Barth, 2004). In many
European countries, palynological analysis is a manda-
tory step in confirming the botanical origin of monoflo-
ral honey varieties. According to the recommendations
of the International Commission on Apicultural Botany
and the International Commission on Honey, the results
of microscopic examination should be considered in
conjunction with the physico-chemical parameters of
the product, as different plant species are characterised
by varying degrees of pollen representation in honey
(Louveaux et al., 1978; Bogdanoy, 2009).

Recent research indicates that melissopalynology
remains one of the most accessible and informative
methods for honey quality control. Despite the rapid
development of molecular genetic methods, including
DNA metabarcoding, it is palynological analysis that
remains the international benchmark for determining
the botanical origin of honey (Hawkins et al., 2015;
Keller et al., 2015; Bell et al., 2016). For the Republic
of Kazakhstan, palynological analysis is of particular
importance due to the high diversity of natural and
climatic zones and the abundance of honey-produc-
ing flora (Rib, 2013). The East Kazakhstan Region is
considered the most valuable region for beekeep-
ing, as it combines mountainous, forest, meadow and
steppe ecosystems. This diversity ensures the forma-
tion of a unique pollen spectrum in honey, which can
be used to confirm its regional origin and enhance
the competitiveness of Kazakhstani products on the
international market.

Palynology emerged as an independent scientific
discipline in the early 20™ century following the devel-
opment of light microscopy techniques and the accu-
mulation of knowledge regarding the morphological
characteristics of pollen from various plant species
(Traverse, 2007). Melissopalinology is currently under-
going rapid development thanks to the introduction of
digital microscopy, automated image recognition and
molecular biology techniques. However, despite the
emergence of new analytical technologies, classical
palynological analysis remains the primary method for
determining the botanical origin of honey and is used
in most European laboratories for product certification.
Based on botanical origin, more than 150 different
types of honey are distinguished, which differ from one
another in terms of taste, colour,aroma, acidity, diastase
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activity, the ratio of glucose, sucrose and fructose, and
the quantitative content of minerals.

Studies focusing on determining the botanical
origin of honey have shown that its identification
can be based on a combination of physico-chemical
and palynological indicators. R. Fernandez-Torres et
al. (2005) established that the mineral composition of
honey is closely linked to its botanical origin and can
be used as an additional criterion for identifying dif-
ferent varieties. R.G. Kurmanov & A.R. Ishbirdin (2013)
investigated the botanical and geographical origin of
honey available on the Siberian market and demon-
strated the possibility of determining the regional
origin of the product based on its pollen spectrum.
Subsequently, R.G. Kurmanov (2019) summarised data
on the botanical and geographical origin of Russian
honey, systematised the palynological characteristics
of Bashkir honey, and presented an atlas of pollen
from the main honey plants, used to determine its bo-
tanical origin. Thus, the literature confirms the high
informative value of melissopalynological analysis for
establishing the botanical origin of honey and justifies
the need to conduct similar studies for various regions
of Kazakhstan.

Materials and Methods

The study involved 18 samples of natural honey col-
lected between May and August 2022 from apiaries in
the East Kazakhstan Region of the Republic of Kazakh-
stan. Of these, 8 samples (44.4%) were declared by the
producers as sunflower honey, 7 samples (38.9%) as
polyfloral honey and 3 samples (16.7%) as buckwheat
honey. The studies were carried out at the State Spe-
cialised Enterprise “Republican Veterinary Laboratory”
of the Committee for Veterinary Control and Supervi-
sion under the Ministry of Agriculture of the Republic
of Kazakhstan (Astana). Melissopalinological analysis is
based on determining the qualitative and quantitative
composition of pollen grains contained in honey, which
makes it possible to establish its botanical and geo-
graphical origin.

Taxa were identified by comparing the morpho-
logical characteristics of pollen grains with atlas-
es and identification guides for honey plant pol-
len (Louveaux et al., 1978; Sawyer, 1988; Agashe &
Caulton, 2019). To prepare the micro-slides, 10.0 g of
honey was dissolved in 20 ml of distilled water at a
temperature not exceeding 40°C until completely dis-
solved. The resulting solution was centrifuged for 10
minutes at a speed of 2,500-3,000 rpm. After remov-
ing the supernatant, approximately 10 ml of distilled
water was added to the pellet and the mixture was
centrifuged again for 5 minutes. The supernatant was
then removed, and the entire pellet was transferred to
a microscope slide, spread evenly over its surface, dried
at a temperature not exceeding 40°C, and mounted in
glycerine-gelatine for subsequent microscopy.

Microscopic examination was carried out using Lei-
ca DM500 and Mikromed-3 light microscopes at a mag-
nification of x1,000. During the analysis, pollen grains
were identified by displaying the image on a computer
screen for recording and subsequent processing of the
results. For each sample, at least 500 pollen grains were
counted, after which the percentage of each taxon in
the total pollen spectrum was determined. Honey was
classified as monofloral if the dominant pollen type
accounted for at least 45% of the total number of pol-
len grains counted. The results obtained were used to
determine the botanical origin of the honey, assess its
authenticity and verify its compliance with regulatory
requirements. The process of microscopic examination
and identification of pollen grains in honey samples is
illustrated in Figure 1.

Figure 1. Palynological analysis
of honey using a light microscope
Source: authors’ photo

Figure 1 illustrates the methodology for conduct-
ing a palynological analysis of honey using a light mi-
croscope. This method is based on the detection and
identification of pollen grains present in the honey,
which makes it possible to determine its botanical and
geographical origin. During the study, prepared slides
were examined under a microscope, with the images
displayed on a computer screen for subsequent record-
ing and processing of the results. Analysis of the pol-
len spectrum made it possible to determine the species
composition of the honey plants that contributed to the
formation of the product under investigation. Based on
these data, an assessment of the honey’s authenticity
was carried out, and conclusions were drawn regarding
its quality and compliance with regulatory requirements.

Results and Discussion
To characterise the material under investigation, Ta-
ble 1 presents details of the sampling locations and
the declared botanical origin of the honey. The study
included 18 samples collected from apiaries in seven
districts of the East Kazakhstan Region. The largest
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proportion consisted of samples declared as sunflow-
er honey (n=8; 44.4%), whilst polyfloral (n=7; 38.9%)
and buckwheat (n=3; 16.7%) honey were represented

Table 1. Characteristics of the honey samples studied (sampling area and declared botanical origin)

Zabolotnykh et al.

in smaller numbers. This distribution allows for a com-
parison of the declared botanical origin with the results
of the melissopalinological analysis.

Sample No. District Declared floor area

1 2 3

1 Polyfloral
2 Altai District Buckwheat
3 Sunflower
4 _ Polyfloral
5 Glubokovsky District Sunflower
6 Polyfloral
7 Kurchumsky District Sunflower
8 Sunflower
9 Polyfloral
10 Katon-Karagay District Buckwheat
11 Sunflower
12 Polyfloral
13 Ridder District Buckwheat
14 Sunflower
12 Urjar District :l?rz]f(l)owraelr
1; Shemonoikhinsky District :l?rlm\fllflowrzlr

Source: compiled by the authors

As can be seen from the data in Table 1, the sam-
ples were collected in areas characterised by a variety
of natural and climatic conditions and nectar-produc-
ing vegetation. This made it possible to assess the cor-
respondence between the declared floral composition

Table 2. Results of the melissopalynological analysis of the honey samples studied

and the actual pollen composition of the honey, and to
carry out a comparative analysis of the botanical origin
of samples from various districts of the East Kazakhstan
Region. The data obtained during the study of the floral
composition of the honey are summarised in Table 2.

No.

Botanical composition

Declared
floor area

Result

Common buckwheat (Fagopyrum esculentum Moench.) — 89.9%; Medicinal angelica
(Angelica officinalis) — 3.6%; Daurian rhododendron (Rhododendron dauricum L.) — 2.6%;
Spiked currant (Ribes spicatum Robson.) — 3.9%.

Buckwheat

Buckwheat

Annual sunflower (Helianthus annuus L.) — 15.8%; Common groundsel (Aegopddium podagrdria) —
10.2%; Field buckwheat (Fagopyrum esculentum Moench.) — 18.6%; Berry apple (Malus baccata
Borkh.) — 11.3%; Broad-leaved echinops (Echinops latifolius Tausch.) — 12.6%; Sweet clover
(Melilotus officinalis (L.) Lam) — 13.3%,; Blackcurrant (Ribes nigrum L.) — 18.2%.

Polyfloral

Polyfloral

Annual sunflower (Helianthus annuus L.) — 88.6%; Common buckwheat (Fagopyrum esculentum
Moench.) — 6.3%; Broad-leaved echinops (Echinops latifolius Tausch.) — 3.6%; (Scabiosa comosa
Fisch.) — 0.9%; Raspberry (Rubus idaeus L.) — 0.3%; Tansy-leaved cinquefoil
(Potentilla tanacetifolia Willd.) — 0.3%.

Sunflower

Sunflower

Common buckwheat (Fagopyrum esculentum Moench.) — 91.3%; Blackcurrant (Ribes nigrum L.) —
3.9%; Berry apple (Malus baccata (L.) Borkh.) — 2.9%; Blood-red hawthorn (Crataegus sanguinea
Pallas.) — 0.9%; Tansy-leaved phacelia (Phacelia tanacetifolia Benth.) — 0.5%;

Annual sunflower (Helianthus annuus L.) — 0.3%; Narrow-leaved fireweed
(Chamerion angustifolium (L.) Holub.) — 0.2%.

Polyfloral

Buckwheat

Annual sunflower (Helianthus annuus L.) — 88.3%; Common buckwheat (Fagopyrum esculentum
Moench.) — 5.2%; Narrow-leaved fireweed (Chamerion angustifolium (L.) Holub.) — 3.3%;
Blackcurrant (Ribes nigrum L.) — 1.9%; Apple tree (Malus baccata (L.) Borkh.) — 0.9%;
Broad-leaved echinops (Echinops latifolius Tausch.) — 0.2%; Blood-red hawthorn
(Crataegus sanguinea Pallas.) — 0.1%; Medium spirea (Spiraea media Fr. Schmidt.) — 0.1%.

Sunflower

Sunflower

Medicinal angelica (Angelica officinalis) — 33.3%; Annual sunflower (Helianthus annuus L.) — 36.1%;
Spiked currant (Ribes spicatum Robson.) — 22.6%; Blood-red hawthorn
(Crataegus sanguinea Pallas.) — 8%.

Polyfloral

Polyfloral
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Table 2. Continued

No. Botanical composition

Declared

Result
floor area

Annual sunflower (Helianthus annuus L.) — 86.9%; Medicinal sweet clover (Melilotus officinalis (L.)
7 Lam.) — 9.1%; Two-spined currant (Ribes diacantha Pallas.) — 2%; Common buckwheat
(Fagopyrum esculentum Moench.) — 1.5%; Norway maple (Acer platanoides) — 0.5%.

Sunflower = Sunflower

Annual sunflower (Helianthus annuus L.) — 90.1%; Common buckwheat (Fagopyrum esculentum
Moench.) — 4.1%; Spiked currant (Ribes spicatum Robson.) — 2.6%; Narrow-leaved fireweed
(Chamerion angustifolium (L.) Holub.) — 1.6%; Broad-leaved echinops
(Echinops latifolius Tausch.) — 1.6%.

Sunflower = Sunflower

Annual sunflower (Helianthus annuus L.) — 33.3%; Spiked currant (Ribes spicatum Robson.) — 36.6%;
Scabious (Scabiosa comosa Fisch.) —30.1%.

Polyfloral = Polyfloral

Common buckwheat (Fagopyrum esculentum Moench.) — 89.1%; Annual sunflower (Helianthus
10 annuus L.) — 9.1%; Blood-red hawthorn (Crataegus sanguinea Pallas.) — 0.6%;
Medicinal sweet clover (Melilotus officinalis (L.) Lam.) — 1.2%.

Buckwheat Buckwheat

11

Annual sunflower (Helianthus annuus L.) — 90.1%; Common buckwheat (Fagopyrum esculentum
Moench.) — 4.1%; Spiked currant (Ribes spicatum Robson.) — 2.6%; Narrow-leaved fireweed
(Chamerion angustifolium (L.) Holub.) — 1.6%; Broad-leaved echinops
(Echinops latifolius Tausch.) — 1.6%.

Sunflower = Sunflower

12

Medium spirea (Spiraea media Fr. Schmidt.) — 33.3%; Medicinal sweet clover (Melilotus officinalis
(L.) Lam.) = 29.1%; Common groundsel (Aegopddium podagraria) — 31.3%; Medicinal angelica
(Angelica officinalis); Common buckwheat (Fagopyrum esculentum Moench.) — 3.1%;
Thyme (Thymus dahuricus L.) — 3.2%.

Polyfloral | Polyfloral

Common buckwheat (Fagopyrum esculentum Moench.) — 89.9%; Medicinal angelica (Angelica
13 officinalis) — 3.6%; Daurian rhododendron (Rhododendron dauricum L.) — 2.6%;
Spiked currant (Ribes spicatum Robson.) — 3.9%.

Buckwheat | Buckwheat

Annual sunflower (Helianthus annuus L.) — 86.6%; Berry apple (Malus baccata (L.) Borkh.) — 6.7%;
14 Broad-leaved echinops (Echinops latifolius Tausch.) — 3.3%; Dandelion (Taraxacum sp.) — 2.1%;
Field mint (Mentha arvensis) — 1.3%.

Sunflower = Sunflower

Annual sunflowers (Helianthus annuus L.) — 80.6%; Common buckwheat (Fagopyrum esculentum
15 Moench.) — 10.3%; Broad-leaved echinops (Echinops latifolius Tausch.) — 3.6%;
Dandelion (Taraxacum sp.) — 3.1%; Field mint (Mentha arvensis) — 2.4%.

Sunflower = Sunflower

Blackcurrant (Ribes nigrum L.) — 25.6%; Dandelion (Taraxacum sp.) — 15.1%; Broad-leaved Echinops

(Echinops latifolius Tausch.) — 14.3%; Daurian rhododendron (Rhododendron dauricum L.) — 11.3%;

16 | Buckwheat (Fagopyrum esculentum Moench.) — 8.8%; Annual sunflower (Helianthus annuus L.) —

6.5%; Apple tree (Malus baccata (L.) Borkh.) — 5.9%; Common buckwheat
(Fagopyrum esculentum Moench.) — 5.4%,

Polyfloral | Polyfloral

Annual sunflower (Helianthus annuus L.) — 87.1%; Common buckwheat (Fagopyrum esculentum
17 = Moench.) — 3.1%; Spiked currant (Ribes spicatum Robson.) — 5.3%; Thyme (Thymus dahuricus L.) —
3.2%; Broad-leaved echinops (Echinops latifolius Tausch.) — 1.3%.

Polyfloral = Sunflower

18

Annual sunflower (Helianthus annuus L.) — 81.6%,; Berry apple (Malus baccata (L.) Borkh.) — 5.7%;
Broad-leaved echinops (Echinops latifolius Tausch.) — 4.3%; Narrow-leaved fireweed (Chamerion
angustifolium (L.) Holub.) — 2.6%; Broad-leaved echinops (Echinops latifolius Tausch.) — 2.6%;
Field mint (Mentha arvensis) — 3.2%.

Sunflower = Sunflower

Source: compiled by the authors

The results of the palynological analysis showed
that 16 out of the 18 samples examined (88.9%) cor-
responded to their declared botanical origin, whilst 2
samples (11.1%) did not correspond to the information
provided by the manufacturers. In particular, sample
No.4, declared as polyfloral,was found to contain 91.3%
Fagopyrum esculentum Moench. pollen and was classi-
fied as buckwheat honey. Sample No. 17, declared as
polyfloral, contained 87.1% Helianthus annuus L. pollen,
which allowed it to be classified as sunflower honey.

The results obtained are consistent with data from
numerous studies, according to which melissopalino-
logical analysis is one of the most informative meth-
ods for determining the botanical origin of honey and

verifying the accuracy of its labelling (Louveaux et
al., 1978; Sawyer, 1988; Kurmanoyv, 2019). Studies car-
ried out in various regions of Russia and Kazakhstan
also show that identifying the dominant pollen type
makes it possible to distinguish between monofloral
and polyfloral honey varieties with a high degree of cer-
tainty (Kurmanov & Ishbirdin, 2013; Kurmanov, 2019;
Moldakhmetova et al., 2023). The discrepancies iden-
tifled may be due to several reasons. The most likely
causes are the mixing of batches of honey during ex-
traction or storage, errors in product labelling, and var-
iations in honey collection during different flowering
periods. In some cases, the cause may be the deliberate
labelling of a product category that is more appealing
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to consumers, as multifloral honey is often perceived
as more valuable due to the diversity of its botani-
cal origins. Another possible cause may be the bees’
selectivity when collecting nectar: during the mass
flowering of a single nectar-producing plant, the bees
predominantly visit that species, leading to a predom-
inance of pollen from a single taxon in the final prod-
uct, even when other flowering plants are present in
the honey-harvesting area.

The proportion of samples with labelling discrep-
ancies in this study was 11.1%, which is comparable
to the results of international studies, in which the
frequency of discrepancies between the declared and
actual botanical origin of honey is typically 5-20%,
depending on the region, the honey varieties studied
and the control methods used (Fernandez-Torres et
al., 2005; Wang et al., 2022; Escuredo & Seijo, 2022).
The data obtained indicate a fairly high degree of ac-
curacy in the labelling of the honey samples studied
from the East Kazakhstan Region; however, they con-
firm the need for mandatory palynological verification
of the botanical origin of the product during veterinary
and sanitary inspections and quality assessments.

Conclusions
The melissopalynological analysis carried out on 18
honey samples collected from apiaries in the East Ka-
zakhstan Region confirmed the effectiveness of the
palynological method for determining botanical origin
and verifying the accuracy of product labelling. It was
found that 16 out of 18 samples (88.9%) correspond-
ed to their declared botanical origin. In two samples
(11.1%), discrepancies were identified between the
declared and actual floral composition: sample No. 4,
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honey according to the analysis results, whilst sample
No. 17 was classified as sunflower honey. The pollen of
annual sunflower (Helianthus annuus L.) and common
buckwheat (Fagopyrum esculentum Moench.) was the
most frequently encountered in the samples studied,
indicating their predominant role in determining the
botanical origin of honey from the East Kazakhstan
Region. Pollen from currants (Ribes spp.), globe this-
tle (Echinops latifolius Tausch.), angelica (Archangeli-
ca officinalis), fireweed (Chamerion angustifolium (L.)
Holub.) and other honey plants was also regularly de-
tected in the polyfloral samples. The results obtained
can be used in veterinary and sanitary inspections, in
confirming the botanical origin of honey, in improv-
ing the certification system for beekeeping products
in the Republic of Kazakhstan, and in export quality
control and authenticity checks for honey. Prospects
for further research include extending the geographi-
cal scope of sampling to other regions of Kazakhstan,
increasing the sample size, conducting seasonal mon-
itoring of pollen composition, and carrying out a com-
prehensive comparison of the results of melissopaly-
nological analysis with the physico-chemical quality
indicators of honey.

Acknowledgements
None.

Funding
None.

Conflict of Interest
None.

[1]

[2]
[3]
[4]
[5]
[6]

[7]

[8]

Agashe, SN., & Caulton, E. (2019). Melissopalynology. In S.N. Agashe & E. Caulton (Eds.), Pollen and
spores: Applications with special emphasis on aerobiology and allergy (pp. 138-167). Boca Raton: CRC Press.
doi: 10.1201/9780429063985-12.

Barth, O.M. (2004). Melissopalynology in Brazil: A review of pollen analysis of honeys, propolis and pollen
loads of bees. Scientia Agricola, 61(3), 342-350. doi: 10.1590/S0103-90162004000300018.

Bell,K.L.,de Vere,N.,Keller,A.,Richardson,R.T., Gous,A., Burgess,K.S., & Brosi, B.J.(2016). Pollen DNA barcoding:
Current applications and future prospects. Genome, 59(9), 629-640. doi: 10.1139/gen-2015-0200.

Bogdanoy, S. (2009). Harmonised methods of the International Honey Commission. Bern: International Honey
Commission.

Escuredo,O., & Seijo,M.C.(2022).Authenticity of honey: Characterization, bioactivities and sensorial properties.
Foods, 11(9), article number 1301. doi: 10.3390/foods11091301.

Fernandez-Torres, R., Pérez-Bernal, J.L., Bello-Lopez, M.A., Callején-Mochén, M., Jiménez-Sanchez, J.C., &
Guiraum-Pérez, A. (2005). Mineral content and botanical origin of Spanish honeys. Talanta, 65(3), 686-691.
doi: 10.1016/j.talanta.2004.07.030.

Hawkins, J., de Vere, N., Griffith, A., Ford, C.R., Allainguillaume, J., Hegarty, M.J., Baillie, L., & Adams-
Groom, B. (2015). Using DNA metabarcoding to identify the floral composition of honey: A new tool for
investigating honey bee foraging preferences. PLoS ONE, 10(8), article number e0134735. doi: 10.1371/
journal.pone.0134735.

Keller, A., Danner, N., Grimmer, G., Ankenbrand, M., von der Ohe, K., von der Ohe, W, Rost, S., Hartel, S., &
Steffan-Dewenter, I. (2015). Evaluating multiplexed next-generation sequencing as a method in palynology
for mixed pollen samples. Plant Biology, 17(2), 558-566.doi: 10.1111/plb.12251.

Bulletin of the Kyrgyz National Agrarian University, 2026, Vol. 24, No. 3 67


https://doi.org/10.1201/9780429063985-12
https://doi.org/10.1590/S0103-90162004000300018
https://doi.org/10.1139/gen-2015-0200
https://www.ihc-platform.net/ihcmethods2009.pdf
https://doi.org/10.3390/foods11091301
https://doi.org/10.1016/j.talanta.2004.07.030
https://doi.org/10.1371/journal.pone.0134735
https://doi.org/10.1371/journal.pone.0134735
https://doi.org/10.1111/plb.12251

Palynological analysis of honey produced...

[9] Kurmanov,R.G.(2019).Geographical and botanical origin of Bashkir honey: Pollen atlas.Ufa: Mir Pechati Publishing
House. doi: 10.31563/1684-7628-2020-55-3-56-64.

[10] Kurmanov, R.G., & Ishbirdin, A.R. (2013). Botanical and geographical origin of honey on the Siberian market.
Apiculture, 8, 56-58.

[11] Louveaux, J., Maurizio, A., & Vorwohl, G. (1978). Methods of melissopalynology. Bee World, 59(4), 139-157.
doi: 10.1080/0005772X.1978.11097714.

[12] Machado De-Melo, A.A., Almeida-Muradian, L.B., Sancho, M.T., & Pascual-Maté, A. (2018). Composition
and properties of Apis mellifera honey: A review. Journal of Apicultural Research, 57(1), 5-37.
doi: 10.1080/00218839.2017.1338444.

[13] Moldakhmetova, G., Kurmanoy, R., Toishimanov, M., Tajiyey, K., Nuraliyeva, U., Sheralieva, Z., Temirbayeva, K.,
& Suleimenova, Z. (2023). Palynological, physicochemical, and organoleptic analysis of honey from different
climate zones of Kazakhstan. Caspian Journal of Environmental Sciences, 21(3), 543-553. doi: 10.22124/
cjes.2023.6768.

[14] Persano Oddo, L., & Piro, R. (2004). Main European unifloral honeys: Descriptive sheets. Apidologie, 35(1),
S$38-S81.doi: 10.1051/apido:2004049.

[15] Pita-Calvo, C., & Vazquez, M. (2018). Honeydew honeys: A review on the characterization and authentication
of botanical and geographical origins. Journal of Agricultural and Food Chemistry, 66(11), 2523-2537.
doi: 10.1021/acs.jafc.7b05807.

[16] Rib, R.D. (2013). Honey plants of Kazakhstan. Ust-Kamenogorsk: Reklamnyy Daydzhest.

[17] Sawyer, R. (1988). Honey identification. Cardiff: Cardiff Academic Press.

[18] Shakoori, Z., Mehrabian, A., Minai, D., Salmanpour, F., & Khajoei Nasab, F. (2023). Assessing the quality of
bee honey on the basis of melissopalynology as well as chemical analysis. PLoS ONE, 18(8), article number
e0289702. doi: 10.1371/journal.pone.0289702.

[19] Traverse, A. (2007). Paleopalynology (2™ ed.). Dordrecht: Springer. doi: 10.1007/978-1-4020-5610-9.

[20] Von der Ohe, W., Persano Oddo, L., Piana, M.L., Morlot, M., & Martin, P. (2004). Harmonized methods
of melissopalynology. Apidologie, 35(1), S18-S25. doi: 10.1051/apido:2004050.

[21] Wang, X., Chen, Y., Hu, Y., Zhou, J., & Lu, X. (2022). Systematic review of the characteristic markers in honey
of various botanical, geographic, and entomological origins. ACS Food Science & Technology, 2(2), 206-220.
doi: 10.1021/acsfoodscitech.1c00422.

[22] Xagoraris, M., Revelou, P-K., Alissandrakis, E., Tarantilis, PA., & Pappas, C.S. (2021). Greek honey authentication:
Botanical approach. Encyclopedia, 1(4),1322-1333. doi: 10.3390/encyclopedial040099.

68 Bulletin of the Kyrgyz National Agrarian University, 2026, Vol. 24, No. 3


https://doi.org/10.31563/1684-7628-2020-55-3-56-64
https://elib.wkau.kz/lib/document/STAT/72C94DE7-B5E9-4A64-8EF0-E77BE588A084/
https://doi.org/10.1080/0005772X.1978.11097714
https://doi.org/10.1080/00218839.2017.1338444
https://doi.org/10.22124/cjes.2023.6768
https://doi.org/10.22124/cjes.2023.6768
https://doi.org/10.1051/apido:2004049
https://doi.org/10.1021/acs.jafc.7b05807
https://www.olx.kz/d/obyavlenie/kniga-medonosnye-rasteniya-kazahstana-s-illyustratsiyami-rib-r-d-IDq0vtl.html
https://www.amazon.nl/-/en/Rex-Sawyer/dp/1871254000
https://doi.org/10.1371/journal.pone.0289702
https://doi.org/10.1007/978-1-4020-5610-9
https://doi.org/10.1051/apido:2004050
https://doi.org/10.1021/acsfoodscitech.1c00422
https://doi.org/10.3390/encyclopedia1040099

Zabolotnykh et al.

Kbiprbi3 Pecny6nmkacbiHbiH Ubirbilw KasakctaH o6nycyHaa
OHAYPY/IreH 6anabiH NASIMHONONMANbIK aHaNU3U

Muxann 3a60n0THbIX

Bronorma nnmmMmoepuHmH goKTopy, Npodeccop

M. A. CtonbinuH aTtblHOarbl OMCK MaMIeKeTTUK arpapablK YHUBEPCUTETHU
644008, MHCTUTYTCKasa agHTbl, 1, OMCK W., Poccmna ®epgepaumachl
https://orcid.org/0000-0003-1650-7511

Anrepum AunnoBa

AcCnmpaHT

M. A. CtonbiNuH aTbiHOarel OMcK MaMNeKeTTUK arpapablKk YHUBEPCUTETHU

644008, MHCTUTYTCKaga agHThbl, 1, OMCcK L., Poccua Oepepaymacol
https://orcid.org/0009-0004-7187-4204

EkaTepuHa KpyTtckas
BeTepuHapuma nnnMoepuHmMH KaHaonaaThl, LOLEHT
K. N. CKpabuH aTbiHAarbl Kolprbi3 ynyTTyK arpapabliK YHUBEPCUTETU

720005, MegepoB Keu., 68, buiukek w., Kblprbiz Pecrny6nmkacsl
https://orcid.org/0000-0002-3043-7452

AHHOTauusa. Taburbit aapbl 6anblHbiH  OOTAHWMKANbIK  KEAUM  UbIrbiWbIH  BEPUPUKALMANOO  aapblYbliblK
NPOAYKUMACHIHbIH CanaTbiH 3aMaHban KOHTPONA00HYH HErn3ru 6arbITTapblHbiH OG1pY 6ONYyN CaHanaT, aHTKEHM MYNAYK
KENNUM YblTbilbl XOHYHAE WLIEHMMAYY MaanbiMaT aHblH KepekTeeuynyk 6aanyynyryH aHbikTan, NpoayKLMSHbIH
aHbIKTbIMbIH TACTbIKTAMN XaHa XKacanManooHyH aniblH anyyra MyMKYHAYK 6epeT. byn Macene e3reye ecyMayKTepayH
TYPAYK ap TYPAYYAyry xoropy 6onroH Kasakctan Pecny6nmkacbiHbiH Ybirbiw KasakctaH obnycy yuyH akTyanayy
60nyn caHanaT, aHTKEHW aiMMaKTbIH TabWrbIl LLapTTapbl ap KaHAal 60TaHMKANbIK KW YblrbIWUTarbl 6anasl eHAYPYYre
bIHrannyy WapTrapAbl Ty3eT. M3unaeeHyH MakcaTbl TAMHONOTUANbIK AHANU3AMH HErM3MHAE Taburbli aapbl 6aNbiHbIH
YATYNIOPYHYH YblHbIMbl HOTAaHUKANbIK KEMWM YbIrbILWbIH AHBIKTOO XaHa ajblHrAH XbIAbIHTbIKTAPAbIH 6HAYPYYYYIep
KOPCOTKOH TYNAYK Kenun ubirbiWblHA WakKewTuruH 6aanoo 6ongy. M3ungeeHyH obbekTMcK KaTapbl Ybirbiw
KazakctaH obnycyHyH ap Typayy panioHLOPYHAH anblHIaH aHa eHAypyy4ynep TapabbiHaH Ken rynayy, rpeunxa
aHa KyH kapama banbl kaTapbl 6enruneHred 18 ynry konnonynay. M3unnee >xapblk MUKPOCKOMUSAChIHbIH XXapAaMbl
MEHEH XXYPry3ynyn, 4aHuya OypTykyenepy Mopdonorusnbik OenrmnepuHuH HernsuHae UAeHTUdUKALMSNAHIbI.
Ap 6up ynry 60tOHYa YaHYaHbIH TAKCOHOMMUSbIK KypaMbl aHbIKTanbiM, 6acbiMAyy HekTap 6epyydyy ecymayktep
6enruneHunn, NaNMHONOMMUANbIK AHANU3AMH XKbIMbIHTBIKTAPbl OHAYPYYYYI6p KepPCOTKeH B0TaHMKANbIK KENUM YblrbiLl
MEHEeH canblWwTbipbingbl. M3ungeHreH ynrynepayH 88,9 %blHOa KOpCOTYAreH TynayK Kelum Ubllbilbl YblHbITbI
YaH4ya KypamblHa Tyypa Kenrenu aHbikTanca, 11,1 %biHoa MapKMpOBKAa MEHeH MaAUMHONOTUSNbIK U3UNL66HYH
XbIAbIHTbIKTAPbIHbIH OPTOCYHAA ablpMayblNbIKTap Tabbinabl. YArynepae 3H Ken KyH kapamaHssblH (Helianthus annuus),
rpeunxaHblH (Fagopyrum esculentum), kaparattelH (Ribes spp.), asrunauH (Angelica archangelica), MOpAOBHUKTUH
(Echinops spp.) xaHa Ybirbilw KasakctaH obnycyHa MyHesnyy 6alika HekTap 6epyyyy eCyMAYKTOpPAYH YaH4yanapsl
aHbIKTanapl. AnbIHraH MaanbiMaTTap U3WLEHreH aMakTa 6an aapbinapbiHblH a3blKTbiK GA3acbiHbIH XXOrOpKy ap
TYPAYYNYTYH KepceTyn, 6anabiH 60TaHMKaNbIK KeUM YbIrbIlblH aHBIKTOOA0 MAaNMHONOMUSBIK AHAIM3AUH XXOTOPKY
MaanbIMaTTyynyryH TacTbIKTaWT. M3UNASeHYH NpakTUKanblKk MaaHUCKU NANIMHONOMUSANbIK aHanu3am Tabureiin 6anapiH
6OTaHUKaNbIK KEeNWM YbIrbIlWbIH XaHA aHbIKTbIrbIH JTAO0PaTOPUINbIK BEPUPUKALMSINOOHYH, MAPKUPOBKAHbIH
ULEHUMAYYNYTYH XXOrOpyNaTyyHYH HaTbIMXKanyy Kypasbl KaTapbl Hernsaeere 6annaHbilWTyy. ANbIHTAH XbIAbIHTbIKTap
BETEPUHAPAbIK-CAHUTAPAbIK 3KCMEpPTM3a KYPry3syyde, 4aH4ya CneKkTprepuHUMH ariMakTblK MaanbiMaT 6asanapbiH
TY3YYL6, aapblybliblK NPOAYKUMACLIHbIH CanaTblH KOHTPONLOO CUCTEMACbiH ©PKYHAOTYYAe XaHa KasakcTaHuablH
HanblH MYKM XKaHa 31 apanblK PbIHOKTOPAO UrepUneTyyae KONAOHYNYLY MYMKYH

Herusrn cesgep: aapbl 0anbl; MENMCCONANMHONOIMMA; GandblH aHbIKTbITbl, YaHuya npodunu; 6an Gepyydy
ecyMAayKkTep; 6anapl ayTeHTUPHUKALMSAI00
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AHHoTauua. Beprdurkaunsa 60TaHMUECKOrO NPOUCXOXKAEHUS HATYpanbHOrO MYEIMHOIO Meaa SIBNSeTCs OAHOW
M3 KMKOYEBbIX 33434 COBPEMEHHOrO KOHTPONAS KayeCTBa MPOAYKUMWM MYENOBOACTBA, MOCKOJSbKY AOCTOBEPHOCTb
MHPOpMaLMM O PNIOPUCTUUECKOM MPOUCXOXAEHUU OMNpenensieT ee NOTPeOUTENbCKYIO LEHHOCTb, MOATBEPXKAAEeT
NOAJMHHOCTL M crnocobcTByeT npepynpexaeHuto danbcudukaumm. Ocobyto akTyanbHOCTb JaHHAs npobnema
npuobpeTaeT AN PernoHOB C BbICOKMM (IOPUCTUUECKMM pa3HOobpasmem, K KOTOPbIM OTHOCKUTCS BocTouHo-
KazaxcraHckas obnacte Pecnybnuku KasaxctaH, roe npupogHble YCioBus (QOPMUPYIOT LUMPOKWUIA CNEKTp
Me[0HOCHOM PpacTUTENbHOCTM M CO34AKT HGnaronpuaTHble NpefnocbIKM Afis MPOU3BOACTBA Mefa PasfIM4yHOro
H60oTaHMuYecKoro npomcxoxaenus. Lienb uccnenoBaHms 3akntoyanach B yCTaHOBNEHUM GAKTUUECKOro H0TaHNYeCKOro
NPOUCXOXAEHMS 06pa3uoB HATypanbHOrO MYEIMHONO MeAa Ha OCHOBE MaJIMHOMOTMYECKOro aHanusa Mux
MblJbLEBOrO COCTABA, @ TAKXKe B OLEHKEe COOTBETCTBMS NOJIYYEHHbIX Pe3y/nbTaToOB 3asBIEHHOW NPOU3BOAMTENSIMMU
dnopHocTu. OBbEKTOM MccnenoBaHus nocnyxunu 18 obpasLoB HATypanbHOro MYEMHOro Mena, MoayvyeHHbIX
M3 pas3fiMyHbIX paroHoB BocTouHo-KasaxcTtaHCkoM 06/1acTM M MapKMPOBAHHbIX MPOU3BOAUTENSIMU  KaK
nonndNopHble, rPeUYULLHbIE U NOACONHEYHUKOBBIE. MiccnefoBaHMe BbIMOMHAIM METOAOM CBETOBOM MMKPOCKOMWUM
C nocnenyrowen naeHTuGuKaumen noiibLEeBbIX 3epeH No KoMnnekcy Mophonornyecknx npusHakos. [1nsg kaxanoro
obpasua onpenensinM TaKCOHOMUYECKWUI COCTaB Mblfblbl, BbIAENSNM LOMWHUPYHOLWME MEAOHOCHbIE pacTeHus
M COMOCTaBASNM pe3ynbTaTbhl MAJMHOMNOIMYECKOrO aHanu3a C 3asBJEHHbIM OOTAHUYECKMM MPOUCXOXLAEHUEM
npoaykuuu. YcraHosneHo, yto B 88,9 % mccnenoBaHHbIX 06pa3uLoB 3asBneHHass GAOPHOCTb COOTBETCTBOBANA
(haKTMYeCcKoMy MblbLEBOMY COCTaBY, Toraa kak B 11,1 % cnyyaes BbISIBNEHbl PAaCXOXAEHWUS MEXAY MapKMPOBKOW U
pe3ynbTaTaMu NAIMHONOIMYECKOro uccnenoBaHms. Hanbonee yacto B o6pasuax bbina naeHTMdULMPOBaHa NblibLa
nopconHeynuka (Helianthus annuus), rpeunxm (Fagopyrum esculentum), cmopopguHsbl (Ribes spp.), ayaHuka (Angelica
archangelica), MoppoBHUKa (Echinops spp.), a Takxe psaa ApYrnx MefOHOCHbIX PaCTEHWUI, XapaKTePHbIX A5 Gaopsbl
BocTouHo-Ka3saxcTaHckon obnactu. [MonyyeHHble OaHHble CBUMAETENbCTBYIOT O 3HAUMTENbHOM pa3Hoobpasum
KOpPMOBOM 6a3bl MEOOHOCHbIX NYen B UCCNELYyeMOM pervoHe U MOATBEPXKAAKT BbICOKYH WMH(OPMATUBHOCTb
NasMHONIOTMYECKOro aHanM3a npu onpeaeneHun 60TaHMUECKOro NpoucxoxaeHus mMeaa. NpakTuyeckas LEHHOCTb
uccnenoBaHMs 3ako4aeTcs B 0600CHOBaHMM MPUMEHEHMS NANIMHONOMMYECKOro aHanu3a B kayecTse 3PpHeKTMBHOIo
MHCTPYMeHTa nabopatopHoi Bepudukauum 60TaHUYECKOrO MPOUCXOXKAEHUS HAaTYpaNbHOrO Mefa, KOHTPOJS ero
NOAJMHHOCTM U MNOBbILLEHUS LOCTOBEPHOCTU MApPKMPOBKM. [onyyeHHble pe3ynbTaTbl MOTYT ObiTb MCMOMb30BaHbI
npv NpoBefEeHUU BEeTEPUHAPHO-CAaHWUTAPHOM 3KCNepTM3bl, pa3paboTke perMoHanbHbiX 6a3 AaHHbIX MbUIbLEBbLIX
CNEeKTpoB, COBEPLUEHCTBOBAHMM CUCTEMbI KOHTPONS KayecTBa MNPOAYKLUMM NYENOBOACTBA M MNPOABUXKEHMUM
Ka3aXCTaHCKOro MeAa Ha BHYTPEHHEM U MeXAYHApOAHOM pbIHKaX

KnioueBble cnioBa: NyenunHbiii Mes; MenncconaamHoNorms; NoAJIMHHOCTb Meaa; NbinbLEeBoMn I'IpOCbW'Ib; MENOHOCHbIE
pacTeHuda; EIYTeHTVIq)VIKaLLMFI MEna
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