
590

PP-279 [Beekeeping Technology and Quality] 

Characterization of
Slovenian bee venom

Simon Golob, Slovenian Beekeepers` Association
Brdo pri Lukovici 8, 1225 Lukovica, Slovenia (simon.golob@czs.si)

Bee venom is certainly one of the lesser-known and less-researched bee products, but it is a product with great potential.
In recent years, the Slovenian Beekeepers’ Association has carried out several in-house trials and researches on the
production of bee venom. Between 2020 and 2022, we conducted a research project on the optimization of bee venom
production technology in typical Slovenian AŽ hives and LR hives. In 2023, we launched the Characterization of Bee
Products study, which also investigated the composition of Slovenian bee venom.

Materials and Methods

As part of the Characterization of Bee Products and bee venom
study, 25 samples of Slovenian bee venom were collected in
2023, 2024, and 2025. The samples were collected by 11
Slovenian beekeepers from 7 different regions of Slovenia. Upon
arrival at our laboratory, the samples were weighed, visually
inspected and evaluated based on the presence of larger
impurity particles and the color of the bee venom. The
evaluation was performed visually and scored on a scale of 1–4
for each parameter.

Further analyses of bee venom for melittin, total protein, and
dry matter were carried out by subcontractors of the Dr.
Andrija Štampar Institute of Public Health in Zagreb. To
determine melittin content, total protein content and dry
matter content.

Results

The collected bee venom samples varied in color and
appearance. Some samples were predominantly bright white,
while others showed shades of grey and brown. In certain
samples visible impurities were also present. Despite these
differences, the samples were on average evaluated quite well.
For purity, the average score was 3.8 out of 4 points, with the
lowest-rated samples receiving 3 points and the majority
receiving all 4 points. The samples were rated somewhat lower
with regard to color, where the average score was 3.5 out of 4
points. The lowest-rated sample received only 1 point, while the
majority received all 4 points. 

In terms of composition, the smallest differences between the
bee venom samples were observed in the proportion of dry
matter, which averaged 92.4%, ranging from 87.3% to 96.3%. The
average total protein content in the bee venom samples was
78.6%, ranging from 55.4% to 91.4%.

The average melittin content, considered the main quality
parameter, in the bee venom samples was 62%. The lowest
melittin content was found in a sample with 30.4%, while the
highest was in a sample with 73.5%. Across all three years, it
was observed that melittin content was higher in samples that
were visually rated as good—that is, in samples where no traces
of impurities were detected. Sixteen out of the twenty-five
samples included in the study received full points for the visual
assessment of color and impurity content. These samples also
had the highest melittin content, averaging 69.67%. Within this
group, the lowest melittin content was 60.8%, and the highest
was 73.5%. 
Based on the obtained data, it can be concluded that Slovenian
bee venom is of high quality and contains a high proportion of
melittin.  
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Bee venom is certainly one of the lesser-known and less-researched bee products, but it is a product with great potential. 
In recent years, the Slovenian Beekeepers’ Association has carried out several in-house trials on the production of bee 
venom. Between 2020 and 2022, we carried out a research project on the optimization of bee venom production technology, 
and in 2023, we launched the Characterization of Bee Products study, which investigated the composition of Slovenian 
bee venom.

As part of the Characterization of Bee Products study, 20 samples of Slovenian bee venom were collected in 2023 and 
2024. The samples were visually assessed, and analyses of bee venom for melittin, total protein, and dry matter were 
carried out by subcontractors of the Dr. Andrija Štampar Institute of Public Health in Zagreb for the purposes of the survey.
The results showed that the range of melittin content, as a key quality parameter, was large, ranging from 30.4% to 71%, 
with an average melittin content of 59.85%. Interestingly, in 2024, in half of the samples of bee venom, the melittin content 
was higher than 60%, ranging from 69.4% to 71%.

Samples of dried bee venom often contain impurities and contaminants, depending on the production method. Larger 
particles are visible in the extracted venom, while smaller particles and various impurities give the dried bee venom an 
uncharacteristic color. The study showed a correlation between the visual assessment of bee venom and the melittin 
content as a key quality parameter. Bee venom samples with a lower melittin content also received fewer points in the visual 
assessment, while bee venom samples with a high melittin content usually received all points in the visual assessment. 
These samples were predominantly white or slightly grey-white in color and had no impurities. In the bee venom samples 
from 2024, the average melittin content in the eight samples that scored all points in the visual assessment was as high 
as 70.44%. The melittin content in these samples is extremely high, even in light of the findings of other studies.
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BACKGROUND: Honey has always been the most important food product obtained by man from bees. Spain is the fourth 
largest producer of honey in Europe and this product has a great economic impact on the primary sector in some regions. 
Castanea is the taxon of interest to beekeepers, especially in inland areas from the north of the Iberian Peninsula. It 
produces unifloral chestnut honey of great value. This honey has very well defined organoleptic characteristics, due to its 
high Castanea content (over 70%), with only differences due to its geographical origin and the accompanying flora. 

PROBLEM DESCRIPTION: There is little information available in Spain on the composition of the volatile organic compounds 
(VOCs) responsible for these qualities.

METHODOLOGY: For this reason, this study defines the volatile profile of 14 chestnut honey samples using the Headspace 
Solid-Phase Microextraction (HS-SPME) technique coupled with gas chromatography-mass spectrometry.
RESULTS and CONCLUSION: The volatile profile of chestnut honey showed a total of 39 VOCs. These VOCs belonged to 
11 chemical categories: aldehydes, alcohols, ketones, esters, furanones and furans, carboxylic acids, phenols, quinoline 
and derivatives, polycyclic aromatic compounds and naphthalenoids, sesquiterpenes and terpenes, and other aromatic 
compounds. The most abundant compounds in all the samples were the aromatic alcohol β-phenethyl alcohol and the 
aromatic aldehyde cinnamaldehyde, (E)-, with an average relative concentration of over 10% and a maximum of over 20%. 
The aromatic aldehyde, p -anisaldehyde, also demonstrated high values, reaching 30.3% in some samples. Other aromatic 
compouds were: furan, 3-phenyl-; benzene, pentamethyl-; naphthalene, 1,2-dihydro-1,1,6-trimethyl-; hotrienol; benzyl 
alcohol; linalool oxide (fr. 1), benzene acetaldehyde and benzaldehyde. These compounds could define the volatile profile 
of unifloral chestnut honeys from Spain.

PRACTICAL IMPLICATIONS FOR BEEKEEPERS: This study values one of the highest quality unifloral honeys produced by 
Spanish beekeeping and contributes to the understanding of its volatile profile.


