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Abstract

The research arises from the interest in investigating the pollen contained in the various honey samples analyzed to identify its geographical and botanical origin and
to evaluate its allergenic potential.

With the Louveaux method, the pollen content shall be observed under a microscope using the same procedure as the aerobiological analysis described in national
and European standards.

From the microscopic observation of the pollen grains, it is possible to identify the plants that produced them, thus going back to a particular type of vegetation that
distinguishes the production area.

The percentage values for pollen of nectariferous plants identified have been calculated to establish frequency classes and dominant species. Starting from an
exploratory analysis, the results obtained with melissopalynology provide assessments that, combined with sensory and physical analysis, represent a useful control tool
to address the growing trend of food fraud as an element of consumer choice. By comparing the percentages of the pollen taxa contained in the honey analyzed with those
reported in the characterization cards, it was possible to verify the conformity to the declared botanical origin. The samples were analyzed in duplicate to reduce operator
uncertainty and to ensure the identification of the largest number of species/families present and the recognition of botanical families. The results provided a clear picture
of a first assessment of the conformity of the reference values; in general, most of the samples examined, both those taken on the market and those of local producers,
are in line with the data obtained. Bibliographical research on cross allergies related to the presence of pollen in honey has established that allergic forms to honey are
still a rare condition and the incidence does not exceed 0.001%. Studying the few reported cases worldwide, it is difficult to say that pollen proteins are the only and
directly responsible for the allergic manifestations that follow the ingestion of honey; however, if we wanted to attribute the responsibility, we could refer in particular to
Compositae pollens, such as mugwort, ragweed, and dandelion. This work, while identifying many possible triggers for allergic reactions, has detected a very low number
of cases of ingestion of honey; therefore, the study can be a starting point to investigate the allergenic potential.

its composition characteristics since they derive mainly from
the type of foraged flora.

Introduction

This research starts from the idea of studying the pollen

contained in the various honey samples analyzed in the
laboratories of the Marche Environmental Protection Agency
(ARPAM) [1-3]. Honey is a product closely linked to the
production area thus the research has the purpose to explore the
complexity of the microscopic nature of pollen and investigate

Melissopalinology is a branch of palynology that studies
pollen and other microscopic elements that make up the
honey sediment; this analysis was created with the purpose of
determining the botanical and geographical origin of honey, as
the honey itself contains its certificate of origin [4-8].
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The morphological pollen characteristics, contained in
honey, act as a starting point for its origin taxa identification,
useful to track it back to phylogenetic relationships between
honey and plants.

While bees collect nectar from flowers, they unknowingly
become vectors for pollen grains, which will end up in honey.
The pollen thus arrives in honey transported by bees, which
guarantees the cross-pollination of distant plants, thus
favoring genetic mixing, which is essential for the survival and
strengthening of the species. Pollen has another fundamental
role for the bees: it constitutes the only protein source for
nourishment of bees.

Honey’s composition and organoleptic characteristics
derive mainly from the type of flora being harvested; in addition
to changes in vegetation, other elements related to the territory
affect the characteristics of the product: the type of soil, the
development of different human activities with the possible
negative effects on the health of the product (pollution).

Materials and methods

The Louveaux method was used, extended in the context
of the definition of the botanical origin because the pollen
spectrum of the sample reflects the floristic situation of the
place where it was produced and essentially involves the
phases of adding water and centrifugation phases, which in
the complex lead to the total dissolution and elimination of
sugars. The pollen content was observed under a microscope
using the same procedure as the aerobiological analysis
described in national and European standards (UNI 11299 -
2008). Although this discipline is still in the attention of a few
experts, in our case we tried to obtain data that could provide
useful information to verify the respect of the botanical origin
declared on the label for the honey taken on the market or
declared by the local producers of our 24 samples subjected to
analysis (23 of nectar honey and 1 of honeydew). Fundamental
is the presence of a comparison Palinoteca, which is a collection
of slides after the collection of fresh pollen, taken from plants
of certain identification [9-11].

For some granules the genus has been determined, for
others only the family to which they belong; the obtained data
have been summarized in diagrams that allowed to follow the
qualitative and quantitative development of the plant elements
in each honey studied. From the microscopic observation of the
pollen grains, it is possible to identify the plants that produced
them, thus going back to a particular type of vegetation and,
consequently, to the production area.

To determine the frequency classes, the percentage
values of the pollen identified for nectar plants only have
been calculated, since it is essentially their contribution that
gives the honey a precise identity in terms of botanical origin.
Bibliographical research has been carried out on the allergenic
potential of honey as allergic manifestations have occurred
after ingestion to assess whether the specific presence of pollen
in honey is to be considered a risk factor for food allergies to
honey for atopic subjects [12-14].

Results and Discussions

The contribution that the melissopalinological analysis
could make to Italian honey is to know the national products
more accurately than the remote image with which the flora
of bees of other countries is represented. The work of several
researchers has allowed mapping of the main national
productions; this is essential to verify the veracity of voluntary
territorial indications, but also to interpret the spectra of
honey in which only the assessment of national origin is
required. In fact, in the interpretation of a pollen spectrum,
all available weapons are used, not only positive definitions
but also those of exclusion. By comparing the percentages of
the pollen taxa contained in the honey analyzed with those
reported in the characterization cards, it was possible to verify
the correspondence or not of the samples to their botanical
origins. The samples were analyzed in duplicate to reduce
operator uncertainty and to ensure the identification of the
largest number of species/families present and the recognition
of botanical families. The results provided a fairly clear picture
of a first assessment of the conformity of the reference values.

In general, most of the samples examined, both those taken
on the market and those of local producers, are in line with
the data obtained. The pollens found in the samples reflect
the floristic situation of the place where the honey is produced
which is their geographical origin Figures 1,2.

Some bibliographical research on cross allergies related to
the presence of pollen in honey has established that allergic
forms to honey are still a rare condition and the incidence
does not exceed 0.001%. Studying the few reported cases, it
is difficult to say that pollen proteins are the only and directly
responsible for the allergic manifestations that follow the
ingestion of honey; however, if we wanted to attribute the
responsibility, we could refer in particular to Compositae
pollens, such as mugwort, ragweed, and dandelion.

Conclusion

This work, while identifying many possible triggers for
allergic reactions, has detected a very low number of cases

Figure 1: Pollen of FABACEAE Castanea sativa in honey sediments -Leika optical
microscope 40X.
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Figure ollen of ASTERACEAE Heliantus annus in honey sediments -Leika optical
microscope 40X.

of ingestion of honey; therefore, the study can be a starting
point for a study focusing on the allergenic potential of the
pollen contained in honey and the possible etiological role of
Compositae pollen in patients sensitized to the same species
although the nature of the antigen responsible for the allergic
manifestations caused by honey is not yet clear. Based on the
results obtained from this study, the research will continue by
expanding the study area, in order to create a pollen spectrum
typical of the regional territory and to promote the evaluation
of the botanical origin of honey as a method for monitoring
the agroecosystem over time. In this way, it will be possible
to monitor incoming or lost species and finally to assess the
geographical origin of honey as a guarantee for the consumer.

Since to date, it is not clear whether the allergens are
in the saliva of the bees of the pharyngeal glands or in the
pollens themselves this research will continue using the
immunoblotting technique to isolate this allergen and clarify
its actual location.
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