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Introduction
The determination of the botanical origin of honey is very important for the marketing of the product.

Most often unifloral honeys found contaminated with over-represented were Thymus, Citrus, Robinia,

Melissopalynological analysis is so far the main method used to define the botanical origin of blossom

Tilia, Calluna, Lavandula, Helianthus annus, Gossypium hirsutum and Pyrus/ Prunus (Fig. 5a,b and 6).

honeys by routine and official control laboratories. However, based on the ‘Harmonized Methods of

Other unifloral honeys such as Taraxacum, Rosmarinus, Anthyllis, Arbutus, Cornus, Satureja, Medicago,

Melissopalynology’ issued more than ten years ago by the relevant working group of the International

Fagopyrum, Hedera, Mentha and Crateagus were also reported.

Honey Commission (IHC) (von der Ohe et al., 2004), honey sensory and physicochemical analyses
should be also taken into account along with the interpretation of the pollen analysis results, in order to
overcome one of the main sources of variability of this method deriving from the wrong interpretation of
the presence of some over- or under-represented pollen types.
Nectar can be ‘contaminated’ by pollen at various times.
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Figure 5. a. Tertiary enrichment of Castanea sativa pollen in cotton honey; b. Tertiary enrichment of Eucalyptus
pollen in thyme honey.

categories: primary, secondary and tertiary (Ricciardelli
D'Albore, 1998; von der Ohe et al., 2004). Primary

Regarding the tertiary enrichment, the great majority of the participants (62%) reported that they often

enrichment occurs in the flower as a result of the

meet such honey samples. Most often found pollen types in European unifloral honeys were the over-

mechanical action of insects, wind, etc (Fig. 1).

represented Castanea sativa, Brassicaceae, Echium, Eucalyptus and Myosotis (Fig. 2, 5 a,b and 7).
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Figure 1. Honeybee dusted with pollen during
foraging.

when the nectar arrives in the hive to the moment when

Thymus

Secondary enrichment takes place from the moment

being a significant source of variation for the results of pollen analysis (especially in cases where both
Figure 6. European unifloral honeys where over-represented pollen is often found.

over- and under-represented pollen grains coexist in honeys) based on the results of IHC interlaboratory ring trials, the IHC Geographical and Botanical Origin Working Group collected data about
the most often over- and under-represented pollen types in European honeys, as well as data about the
way that the analysts are handling these cases regarding their botanical evaluation, in order to further
facilitate the method harmonization efficiency.

Other pollen types reported as over-represented were Amorpha fruticosa, Centaurea, Cerinthe minor,
Cynoglossum, Erica, Eucryphiaceae, Hydrangea, Lithci, Lotus, Mesembryanthemum crystallinum, Myrtus
communis, Paliurus spina-christi, Pimpinella, Psoralea bituminosa, Reseda luteola, Rhamnus, Rubus
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reported the presence of overrepresented pollen types

and Salix.
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Figure 7. Most often found pollen in European unifloral honeys from tertiary ‘pollution'.
Figure 2. Greek thyme honey with tertiary contamination from pollen of beebread
(mainly Castanea sativa but also several nectarless species).

Material and Methods

Regarding the last question of the survey about the ways of handling for final interpretation of honey
botanical origin with presence of over-represented pollen types, the results showed a great variation

A survey was conducted among the members of the working group Geographical and Botanical Origin
of the IHC. In particular, the following questions were given to the participants:

among the analysts. However, more than 90% of the participant laboratories reported that in such cases
they combine the organoleptic and physicochemical data, even if in different ways (Fig. 8, cases b, c, d).

1. Do you meet among the samples you examine any honey with overrepresented pollen types?
(unifloral over- represented honeys- i.e. Castanea, Eucalyptus etc are excluded)
2. If yes, what is approximately the % of these samples over the total number of samples you work
with (e.g. on a yearly basis)?
3. Are these samples usually concern one (or more) specific honey type? If yes please specify
4. Besides the overrepresented pollen due to primary pollution (such as Myosotis, Castanea,
Eucalyptus etc), do you often meet other pollen types as over-represented? (e.g. due to
accidental secondary enrichment of pollen during centrifugation or in purpose for fraud)
5. If yes, which are the most frequently found in these samples?
6. What are the 'limits' /conditions you have in order to 'suspect' a pollen type as over-represented?
(e.g. total pollen grains number/10g, Castanea over 40-50-60%? Eucalyptus over …%? Other
species…%, organoleptic criteria, other...)
7. Please specify how do you treat these samples.
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Figure 8. Ways of handling for final interpretation of
honey botanical origin with presence of over-represented
pollen types by the participant laboratories (a: nothing
special- no mention for over-; b: combining
organoleptic/physicochemical data and giving pollen
count results after excluding the over- pollen types; c:
combining organoleptic/physicochemical data and giving
pollen count result without excluding over- pollen types
but just mentioning for presence of them; d: not using
pollen count data at all but only organoleptic and
physicochemical ones).

Conclusions
•Various pollen types in different geographical areas, depending on local vegetation conditions and
local beekeeping practices, can be found as ‘over-represented’ in European unifloral honeys, mainly

Results and Discussion

due to ‘tertiary enrichment’, and may cause a significant source of misinterpretation of the botanical

The results derived from 24 laboratories of Europe in total (Fig. 3), coming mainly from the private
honey packaging companies and academic sectors and less by official control laboratories. Regarding
the first two questions, all the participant laboratories referred that they do meet among the examined
honeys (unifloral over- represented honeys excluded) over-represented pollen types. Most analysts
reported that the percentage of these honeys ranges between 10% and 15% of the total honeys they

origin of honey if not combined with sensory and physicochemical data.
•Although less than 10% of the labs of the survey (N=24) interpret such results of honey pollen
analysis without taking into account sensory and physicochemical analyses, this could cause some
discrepancies in honey authentication and marketing; especially considering that several state official
control labs -that did not take part in the survey, they aren’t either taking into account sensory and

examine in annual base (Fig. 4).

physicochemical analyses.
4

•To overcome such problems of pollen data misinterpretations, besides the combined use of sensory
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and physicochemical characteristics, the elaboration of standardized lists of the various pollen
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species/types (‘over-’ or ‘under-represented’ or even nectarless species) that may cause problems in
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the correct interpretation of the botanical origin of European unifloral honeys, would be also of help.
•Further progress is needed in law harmonization at European level, taking into account some

Figure 3. Number of the participant laboratories per country.

However, a significant percentage of the participants (27%) reported that the frequency of these honeys

geographical particularities, in order to facilitate honey commerce and minimize fraud.

ranges between 20% and 30% (Fig. 4).
Figure 4. Frequency (%) of honey samples with
presence of over-represented pollen found in
honeys (unifloral over- represented honeys
excluded) in annually base and percentage (%) of
laboratories who reported the corresponding
frequencies.
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