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Abstract

Apilarnil is a beekeeping product obtained from drone larvae, recognized for its biochemical and therapeutic
properties, but also for its economic potential. The present study explores both the biological dimensions and medical
uses of apilarnil, as well as its economic and managerial implications in the context of Romanian beekeeping. The
analysis includes the presentation of existing products on international markets, highlighting the diversity of
pharmaceutical forms and therapeutic applications, from supporting reproductive and immune health to anti-aging
and vitality-stimulating effects. In parallel, data on the structure and organization of the beekeeping sector in Romania
are evaluated, with a focus on the number of beekeepers and the relevance of financial indicators. The results
emphasize that apilarnil has a dual role: on the one hand as a biological resource with multiple health benefits, and
on the other hand as an economic opportunity that can contribute to strengthening the competitiveness and

sustainability of Romanian beekeeping in a European and international context.
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INTRODUCTION

Apiculture constitutes a specialized sector
within agriculture that utilises natural
resources through managed bee colonies to
produce honey and other apicultural products
[21].  Beekeeping provides income and
enjoyable outdoor work in both rural and urban
areas [22]. Apilarnil is a bee-derived product
obtained from homogenized drone larvae (Apis
mellifera) collected on the seventh day of
development, before the sealing of the brood
cells [9]. Since its discovery, this product has
attracted increasing interest due to its complex
biochemical profile, which is comparable in
some respects to royal jelly but enriched in
specific sterols and hormone-like compounds.
For this reason, apilarnil is considered both a
functional food and a potential apitherapeutic
agent [5].

The general composition of apilarnil includes
approximately  65-70%  water, 10-15%
proteins, 15-20% carbohydrates, 3—6% lipids,
and 1-3% vitamins and minerals [36]. This

chemical heterogeneity underpins the wide
spectrum of biological activities attributed to
the product. Modern analyses (LC-MS/MS,
GC-MS) have revealed fatty acids, peptides,
flavonoids, glycerophospholipids, sugars,
steroids, and volatile compounds such as esters
and ketones [19]. Proteins are a major fraction,
and they include both structural proteins and
bioactive peptides. Essential amino acids such
as lysine, methionine, and tryptophan are
present in significant amounts, contributing to
protein synthesis and tissue regeneration [5].
Moreover, antimicrobial peptides, analogous
to those found in royal jelly, may support the
immune system and exert protective effects
against pathogens [36]. The lipid fraction,
though smaller, is of special importance. It
contains medium-chain and polyunsaturated
fatty acids, as well as sterols such as
cholesterol and testosterone-like derivatives
[9]. These compounds are thought to contribute
to the tonic and androgenic properties
traditionally attributed to apilarnil.
Experimental data suggest that sterols and fatty
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acids from drone larvae may play a role in
modulating endocrine activity and supporting
reproductive function, though more controlled
human studies are needed to validate these
claims [5].

Carbohydrates, mainly glucose and fructose,
represent a readily available source of energy.
Their proportion is like that found in royal
jelly, supporting the role of apilarnil as a
stimulant and energy booster [10]. In addition,
minor amounts of oligosaccharides may
contribute to prebiotic effects, although this
hypothesis remains insufficiently explored.
Vitamins and minerals, although quantitatively
less abundant, are biologically significant. The
B-complex vitamins (thiamine, riboflavin,
pyridoxine, pantothenic acid) are particularly
well represented and support enzymatic
activity and cellular metabolism [36].
Provitamin A carotenoids and vitamin D
precursors have also been identified in lower
concentrations, suggesting potential
antioxidant and regulatory effects. Among
minerals, potassium, calcium, magnesium,
iron, and zinc dominate the profile, playing

crucial roles in enzymatic catalysis,
neuromuscular function, and immune defense
[10].

Another component of apilarnil is represented
by nucleic acids (DNA and RNA) and
enzymatic molecules derived from larval
homogenates. These compounds may
stimulate protein synthesis, cell division, and
regenerative processes, although data on their
specific bioactivity in humans are still limited
[5]. The presence of enzymatic systems such as
proteases and oxidoreductases further enriches
the biochemical complexity of apilarnil.
Overall, the nutritional and biochemical
composition of apilarnil explains the wide
range of biological effects attributed to its
consumption: anabolic and restorative actions
due to amino acids and  sterols,
immunomodulatory potential from bioactive
peptides, rapid energizing capacity from
carbohydrates, and antioxidant and metabolic
support from vitamins and minerals.

Due to its rich amino acid and micronutrient
content, apilarnil is regarded as a promising
nutritional supplement. Scientific studies
indicate antioxidant and adaptogenic activities
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[19], while experimental models have shown
androgenic and anabolic effects, including
improvements in testosterone levels and
reproductive parameters [2]. Other reported
benefits include immunostimulatory,
hepatoprotective, neuroprotective, and
fertility-supportive actions [4].

Apilarnil represents an added-value product
that allows beekeepers to diversify their
income sources beyond honey and wax. This
diversification can strengthen rural economies
and contribute to local sustainability [32]. For
human health, apilarnil’s nutrient density
makes it a potential natural remedy against
micronutrient deficiencies and lifestyle-related
diseases [4].

The sustainable production of apilarnil is
closely connected to pollinator health.
Climate-related stressors such as shifts in
flowering times, extreme weather events, and
increased pathogen pressure may negatively
affect bee colonies, thereby reducing both
honey and drone brood availability [38].
Consequently, climate-resilient apicultural
practices are essential to preserve this resource
and maintain its role in supporting rural
economy and human health.

In recent years, global warming has been a
cause of climate change, affecting both bee
populations and melliferous flora [14]. These
changes have negative consequences for nectar
and pollen production in flowers, on
pollination activity and on bee productivity.
Pollination is essential for maintaining
biodiversity and ecological balance, and it has
a significant economic impact worldwide [29].
Environmental factors such as temperature,
humidity and wind strongly affect the
physiological processes of plants, as well as the
development and behavior of bees. Among
these, temperature is the most important, as it
shapes both the activities carried out inside the
hive and the foraging patterns and
physiological responses of bees, having a
direct effect on the health of the colony [1, 37].
Research has shown that low temperatures
(below 7°C) negatively affect the bees'
foraging capacity. Conversely, a positive
correlation has been observed between
temperature and foraging efficiency, due to
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lower metabolic rates at higher temperatures
[18].

Exposure to extreme temperatures during
foraging significantly reduces the lifespan of
honeybees. Brood development is highly
sensitive to temperature, with both suboptimal
low and high thermal conditions associated
with increased risk of colony loss. Non-optimal
temperatures during brood rearing have been
shown to result in neural impairments and
morphological abnormalities, particularly
affecting wing structure [12].

The reduction in foraging activity has negative
consequences on brood development by
slowing down larval growth and maturation, as
well as on food reserves for overwintering
[16]. Food reserves, represented by nectar and
pollen, are also influenced by external
temperature, crucial for the development and
survival of colonies. Prolonged cold periods
during spring, when the colony is developing,
hinder the bees' foraging activity, leading to a
rapid depletion of food reserves in the hive and
to colony weakening or even loss. The egg-
laying rate, larval feeding with pollen, and the
development of new generations of bees
depend on changes in climatic conditions,
which influence the distribution of plant
species, the flowering period and the
production of nectar and pollen [14].

Climate change reduces pollen availability,
disrupting the honeybee's brood development
cycle.

Humidity represents an additional climatic
factor that influences not only plant physiology
but also the behavior and physiology of
honeybees. Within the hive, humidity levels
play a critical role in processes such as honey
ripening and egg hatching. Optimal relative
humidity for successful egg hatching ranges
between 90-95%; levels below 50% have been
correlated with a significant reduction in hatch
rates. To maintain optimal humidity within the
hive, bees engage in various adaptive
behaviors: to increase humidity, they evaporate
water from nectar and actively seek external
water sources; to reduce humidity, they
ventilate the hive by fanning their wings to
expel moist air [1].

Excessive  precipitation interferes  with
foraging activity, thereby limiting access to

nutritional resources. Moreover, ambient
humidity affects nectar concentration in
flowers and, consequently, bee foraging

behavior. Bees respond to changes in climate
by selecting more diluted nectar during hot and
dry periods, or by visiting flowers where nectar
has been concentrated due to dry winds.
Prolonged drought causes a decrease in nectar
secretion and its quality, which, when
combined with a pollen deficit characterized
by low nutritional value, results in weakened
immunity and incresead vulnerability of bee
colonies to diseases and pests [14].

The goal of the research is to analyze the
biochemical composition and therapeutic
applications of apilarnil, while also evaluating
its economic significance and potential for
enhancing  the competitiveness and
sustainability of Romanian apiculture in the
context of European and international markets.

MATERIALS AND METHODS

To carry out this research, a documentary and
comparative analysis methodology was used,
based on scientific sources, specialist reports
and statistical data. Information regarding the
biochemical composition and therapeutic uses
of apilarnil was collected from national and
international specialist literature, including
articles published in academic databases,
manuals and reference works in the field of
beekeeping and beekeeping biotechnologies.
Data regarding commercial uses and products
available on the international market were
obtained by consulting official online sources,
beekeeping product catalogues and specialist
publications, allowing a comparative analysis
between various countries (Romania, Russian
Federation, Germany, Turkey, Canada, USA).
For the economic part, statistical data provided
by the Romanian Beekeepers Association and
other relevant indicators at sectoral level were
analyzed. Correlating this information allowed
highlighting the role of apilarnil from three
perspectives: biochemical, commercial and
economic-managerial.

RESULTS AND DISCUSSIONS
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At the end of 20" century, Apilarnil yield in
Romania was in early stages, given the market
potential that was foreseen at the time within
the Romanian  context.  Nevertheless,
production progressed rapidly, with seasonal
volumes starting at approximately 500 kg in
1981 and reaching up to 16,000 kg by 1984,
reflecting both growing interest and the
scalability of this novel bee-derived product
(Fig.1). Despite many years of limited market
uptake, estimates in Denmark suggest a
potential yield of up to 80 tonnes per year [15]
reflecting renewed interest in its integration
across food, health, and feed industries.
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Fig. 1. Raw Apilarnil production in Romania 1981 -1990
Source: [8].

In Romania, Apilarnil production is directly
influenced by market demand dynamics and its
potential applications as well as by climatic
factors with impact on size of colony,
availability of food, colony microclimate [29].
In the last years, even the fact that production
potential of Apilarnil is very high in Romania,
Apilarnil aquired for application in medicinal
or cosmetic formulations was very low (Fig. 2).
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Fig. 2. Processed Apilarnil Quantity in Romania (Kg)
Source: Romanian Bekeepers Association [28 ].

One of the key factors influencing the
development of the beekeeping sector is the
diversification of the product range offered by
beekeepers to consumers. In this context,
identifying new opportunities to add value to
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hive-derived products, through innovative
formulations developed either domestically or
abroad, can generate export opportunities for
the sector.

This becomes particularly relevant considering
that only 33% of Romanian beekeepers are
currently interested in foreign markets. Due to
the very small quantities being processed or
consumed fresh, Apilarnil is not among the bee
products exported at present. Instead, export
reports show high volumes for honey (93.1%),
propolis (59.7%), beeswax (43.9%), and royal
jelly (8.8%) [24]. Colony growth is constrained
by pollen deficiency or inadequate nutrient
intake, particulary as drone larvae require
substantially larger quantities of food with a
more diverse protein profile than worker bee
larvae due to an extended developmental
period involving  spermatogenesis and
organogenesis [31]. In this context, N.
Hrassnigg and K. Crailsheim, (2005) estimated
that daily pollen consumption is around 325-
487,5 mg pollen to produce Apilarnil — more
than three times the amount required for
rearing worker bee larvae [7]. The European
Commission has recently accelerated the
integration of edible insects into mainstream
European diets, recognizing them as a
sustainable and efficient alternative protein
source [27]. This process was facilitated
primarily by their legal authorization for
commercialization on European market
through their inclusion in the Novel Foods list
under Regulation (EU) 2015/2283 [26]. This
development is largely driven by the urgent
need to meet growing global food demand
amid declining agricultural yields. In this
context, drone brood, also known as Apilarnil,
stands out as a valuable yet underutilized bee
product. While relatively unknown in most of
Europe, it has long been appreciated for its
nutritional and therapeutic properties in
countries such as Romania, China, Zambia,
Senegal, and Ecuador [30]. Although bee
brood is acknowledged by the local population
and consumed in Thailand, where it remains a
niche element of the culinary tradition [33] it is
typically avoided in the Russian Federation
due to cultural perceptions, [24]. In contrast,
in country like Austria and Germany, bee
brood is gaining popularity as food snacks
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called ”Biennengramled” or ’bee crackle”, as
well as in deserts such as chocolate mousse or
ice creams, while in Turkey, Apilarnil, is
primarily promoted as a functional food, being
used as a meat substitute or as a protein
concentrate similar to soy [35] identified in
this way new potent source of high-quality
protein in the context of global search for
sustainable food ingredients [25].
International market analysis shows varied
therapeutic uses of apilarnil. In the Russian
Federation, the preparations Bilara and Femo-
Klim are associated with maintaining the health
of the microcirculatory system and alleviating
menopausal symptoms, respectively, being
formulated as powders and lyophilized tablets
[13]. In Romania, the variety is much more
pronounced, with the emergence of products
such as Apilarnil Potent, intended for the
treatment of male sexual dysfunction,
Activated Lyophilized Apilarnil, used to
increase vitality, support circulation, and
combat physical and mental fatigue [17], or
Apicioco with Apilarnil, with nutritional,
biostimulatory, and skin-regenerating effects.
Furthermore, Apilarnil Forte targets general
fatigue, low immunity, and metabolic and
digestive disorders, while Apilarnilprop acts as
an energy stimulant and biological activator.
At the international level, the Canadian product
ApiDrohn is aimed at maintaining hormonal
balance and energy levels, while in Turkey,
Arbee Energy Apilarnil is marketed as a
general tonic, available both in powder and
capsule form. Germany offers two distinct
products: Apilarnil frisch, a fresh formulation
with energizing effects, and Apilarnil
lyophilisate, capsules intended for the same
functional area. In the United States, Drone
Brood Homogenate stands out for its broader
therapeutic spectrum, including anti-aging,
antioxidant, neuroprotective, and muscle-
enhancing effects, being available in
lyophilized capsule form.

The predominance of lyophilized formulations
is primarily intended to preserve the product’s
stability, as studies have shown that Apilarnil
retains its quality characteristics for up to six
months at 20°C when packaged either in glass
containers or in hermetically sealed, triple-
layer aluminum-based film under a nitrogen

atmosphere [24]. Furthermore, the lyophilized
form has demonstrated higher consumer
acceptability  compared to  oven-dried
alternatives, confirming its preferential use in
both food and therapeutic formulations [3].
Other research has also indicated that honey
enriched with lyophilized bee brood maintains
a more stable formulation than honey
supplemented with 4% frozen bee brood, the
latter exhibiting visible darkening and
consistency changes [31].

In parallel, it is important to note that Varroa
destructor is widely recognized as the most
harmful parasite affecting honeybee colonies
[11, 34], with a strong reproductive preference
for drone brood, where infestation levels can
be up to twelve times higher than in worker
brood [20]. As a response, some beekeepers
have adopted strategic removal and utilization
of drone brood to naturally regulate Varroa
populations [30]. Nevertheless, the effective
implementation of such biological control
strategies requires adequate beekeeper training
[6]. Beyond its role in pest management, the
selective harvesting of drone brood also
generates economic opportunities, both by
reducing reliance on chemical treatments and
by opening new avenues for marketing drone
brood as a value-added hive product.

Overall, the analysis demonstrates that
apilarnil represents a biological resource of
major interest, with wide applicability across
various therapeutic fields, while also offering
complementary  benefits in  apicultural
management and economic diversification.
The economic analysis of the Romanian
beekeeping sector, with a focus on the
production and exploitation of apilarnil, is
essential for understanding the real potential of
this product. Apilarnil not only offers
biochemical and therapeutic benefits but also
diversifies beekeepers’ incomes and supports
sector growth. Its production and integration
on the market depend on factors such as the
structure and size of the holdings, the degree of
professionalization of beekeepers and the
organizational capacity of the entire sector. In
this context, the analysis of the number of
members of the Romanian Beekeepers
Association, corroborated with the available
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financial data, provides a relevant picture of
the size and competitiveness of the industry.
These elements are fundamental for
understanding  the  opportunities  and
constraints related to the integration of
apilarnil on domestic and international markets
and allow the identification of strategic
directions aimed at strengthening the
competitiveness, profitability and long-term
sustainability of Romanian beekeeping.

The evolution of the number of beekeepers
registered with the Romanian Beekeepers
Association (ACA) during the period 2020—
2024 highlights a constant downward trend,
with a significant decline in recent years.
While 12,380 beekeepers were reported in
2020, their number gradually decreased to
11,724 in 2021 and 10,250 in 2022, only to see
a slight return to 10,503 members in 2023.
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Fig. 3. Beekeeper Numbers in ACA Romania, 2020—
2024
Source: Romanian Beekeepers’ Association (ACA)
[28].

However, the year 2024 marks a steep decline,
reaching only 7,832 beekeepers, which
represents a decrease of almost 37% compared
to the 2020 level.

In the context of the economic analysis of
apilarnil, this decrease in the number of
beekeepers has direct implications: it reduces
production potential and affects Romania's
ability to competitively exploit its beekeeping
resources, including niche products with added
value, such as apilarnil. Therefore, supporting
beekeepers and developing market stimulation
policies has become essential to ensure long-
term sustainability and competitiveness of the
sector.

The evolution of the number of bee colonies in
Romania, according to data provided by the
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National Institute of Statistics for the period
2021-2024, highlights moderate annual
fluctuations. In 2021, 1,903 thousand colonies
were registered, and in 2022 an increase was
observed, reaching the maximum level of the
analyzed interval, of 1,936 thousand colonies.
Subsequently, in 2023, their number decreased
to 1,898 thousand, with an increase again in
2024, up to 1,915 thousand colonies.
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Fig. 4. Bee Colony Numbers in Romania (*000s)
Source: Romanian Beekeepers’ Association (ACA)
[28].

The amount of honey purchased by the
Beekeeping Complex between 2017 and 2020
has registered significant variations, with a
generally decreasing trend. If in 2017
approximately 854 tons were collected, and in
2018 the volume decreased to 660 tons, 2019
brought a drastic reduction, reaching only 179
tons. In 2020 the situation improved partially,
with 487 tons reported, but the level remains
well below that recorded at the beginning of
the analyzed period. These fluctuations can be
associated both with unfavorable climatic
conditions and problems related to the health
of bee colonies, as well as with economic
difficulties that influenced the production and
valorization of honey.

The data analysis shows a significant decrease
in the volume of honey purchased in the period
2021-2023, from 533.2 tons to only 218.4 tons,
which represents a reduction of over 50%. In
2024, a slight recovery is observed, up to 247.4
tons, but the level remains well below that of
2021. The distribution by counties highlights
major disparities: areas such as Vaslui,
Hunedoara, Carag-Severin, Dambovita,
Mehedinti and Bacau stand out for their high
volumes, while many counties have almost
zero values. These differences reflect both the
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particularities of the honey resources and the
degree of integration of beekeepers into the
collection circuit organized by the ACA. The
general decrease can be explained by factors
such as unfavorable climatic conditions,
economic pressures on beekeepers and the
orientation towards other sales channels, which
raises questions about the sustainability and
competitiveness of the Romanian beekeeping
sector.

Table 1. Honey Purchases by Commercial Companies
within the Structure of the Romanian Beekeepers’
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Fig. 5. Quantity of honey purchased by the Beekeeping
Complex in the period 2017-2020 (t)
Source: Romanian Beekeepers’ Association (ACA)
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[28]. Editura 168,146 | 121,003 97,005 107,994 | 6423
Albina
. . Complex 15,278,116 16,653,446 14,329,316 14,420,867 94.39
Data on the revenues of commercial companies Apicol SA | o " - :
. . . . ICDA SA 16,174,352 16,303,846 16,105,161 16,989,705 105.04
in the beekeeping sector in the period 2021- Total SSPRU O S R
2024 reveal an oscillating evolution, marked general BN E — - 10018
Source: Romanian Beekeepers’ Association (ACA)

by decreases and partial recoveries.

[28].
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At the national level, total revenues increased
from 76.4 million lei in 2021 to 80.9 million lei
in 2022, only to subsequently register a
significant contraction in 2023 (74.5 million
lei). The year 2024 brings stabilization, with an
income level of 76.5 million lei, which
practically represents a return to the reference
value of 2021. The analysis by counties
indicates considerable variations: significant
increases are observed in counties such as
Brasov (+195.9%), Covasna (+119.8%),
Tulcea (+36.1%) or Sibiu (+31.9%), while
sharp decreases are visible in Hunedoara (-
36.3%), Caras-Severin (-31.9%), Vaslui (-
24.8%) and Mehedinti (-13.4%). Overall, these
developments reflect a sector characterized by
regional heterogeneity, influenced both by
natural conditions and honey resources, as well
as by the organizational and economic capacity
of local commercial structures. At the same
time, the dynamics of income shows the
fragility of the beekeeping market to external
factors, along with the existence of internal
mechanisms for adjustment and maintenance
of functionality.

CONCLUSIONS

The analysis highlights that apilarnil is located
at the intersection of the biochemical and
economic dimensions, having a dual role: as a
biological product with remarkable nutritional
and therapeutic properties and as a strategic
economic resource for Romanian beekeeping.
The study demonstrated that, internationally,
apilarnil is recognized through a diversity of
pharmaceutical forms and applications, from
supporting reproductive and immune health to
anti-aging and vitality-stimulating effects. At
the same time, the analysis of data from
Romania highlights the challenges of the
beekeeping sector, reflected in the decrease in
the number of beekeepers, fluctuations in the
volume of honey purchased and the dynamics
of commercial companies' income. These
aspects highlight both the vulnerability of the
sector to climate change and economic
pressures, as well as its potential for adaptation
through product diversification and integration
into domestic and foreign  markets.
Strengthening competitiveness and long-term
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sustainability —requires coherent support
policies, the professionalization of beekeepers
and the strategic valorization of niche products,
such as apilarnil, in the context of European
and global trends regarding functional foods
and alternative protein resources.

REFERENCES

[1]JAbou-Shaara, H. F., Owayss, A. A., Ibrahim, Y. Y.,
Basuny, N. K., 2017, A review of impacts of temperature
and relative humidity on various activities of honey
bees, Insect. Soc. 64:455-463, DOI 10.1007/s00040-
017-0573-8.

[2]Adeiza, S. M., Patruica, S., Hulea, A., et al., 2022,
Androgenic effects of bee drone larvae in goat male kids.
Wiley-VHCA AG.

[3]Borkovcova, M., Ml cek, J., Adamkova, A., Adamek,
M., Bedna rovéa, M., Musilova, Z., Sev-cikova, V., 2022,
Use of Foods Based on Bee Drone Brood: Their Sensory
and Microbiological Evaluation and Mineral
Composition. Sustainability; 14, 2814.
https://doi.org/10.3390/su140528;

[4]Davydova, H. 1., Dyachenko, L. S., Dinets, A. V., &
Hotska, S. M., 2024, Drone brood homogenate: A
review of preclinical studies. Journal, Beekeeping of
Ukraine, , No. 12, pp-18-27.
https://doi.org/10.32782/beekeepingjournal.2024.12.02
[5]Ghanem, N., Shoufani, H., 2020, Nutritional and
therapeutic properties of apilarnil: A review. Journal of
Apicultural Research, 59(5), 876-885.

[6]Gongalves, J. C., Vouga, B., Costa, C.A., Gongalves,
F., Coelho, C., Guine, R.P.F., Correia, P.M.R., 2025,
Production and characterization of powder from drone
brood of honeybees (Apis mellifera), Applied Food
Research 5, 100718.

[7]Hrassnig, N., Crailsheim,K., 2005, Differences in
drone and worker physiology in honeybees (A4pis
mellifera), Apidologie 36 (2005), pg. 255-277, DOI:
10.1051/apido:2005015.

[8]Mliesiu, N., 1985, Apilarnil — Ghid pentru producatorii
si consumatorii de apilarnil/Guide for the producers and
consumers of apilarnil. Combinatul Poligrafic Casa
Scanteii. 87 p.

[9]liesiu, N., 1984, Apilarnil — A New Bee Product.
Bucharest: Apimondia Publishing House.

[10]Isidorov, V.A., Czyzewska, U., 2015, Chemical
composition of bee products and their potential as
sources of biologically active
compounds. Phytochemistry Reviews, 14, 419-433.
[11])Jeyapriya, G., Sumathi, E., Saminathan, V. R.,
Renukadevi, P., Sasikala, R., Priya, S. S., Kowsika, S.,
Preadeep, S., 2025, Parasitic Mites of Honey Bees
(Apis Spp.): A Detailed Review of Varroa destructor in
Parasitism,  Pathogen  Transmission and its
Management. Acta Parasit. 70, 184 (2025).
https://doi.org/10.1007/s11686-025-01124;

[12]Ken, T., Bock, F., Fuchs, S., Streit, S., Brockmann,
A., Tautz, J., 2005, Effects of brood temperature on


https://doi.org/10.3390/su140528
https://doi.org/10.32782/beekeepingjournal.2024.12.02
https://doi.org/10.1007/s11686-025-01124

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development

Vol. 25, Issue 3, 2025
PRINT ISSN 2284-7995, E-ISSN 2285-3952

honey bee Apis mellifera wing morphology. Acta Zool
Sin 51:768-771.

[13]Krotova, K.A., Litvin, F.B., 2024, Prospects of
using the Bilar apiproduct to enhance the functionality
of the athletes of the athletes microhemocirculation
system; Scientific Notes of V.I. Vernadsky Crimean
Federal University, Biology. Chemistry, vol 10(76),
no.3.

[14]Le Conte, Y., Navajas M., 2008, Climate change:
impact on honeybee populations and diseases, Rev. sci.
tech. Off. int. Epiz., 27 (2), 499-510.

[15]Lecocq, A., Foley, K., Jensen, A. B., 2018, Drone
brood production in Danish apiaries and its potential for
human consumption. Journal of  Apicultural
Research, 57(3), 331-336.
https://doi.org/10.1080/00218839.2018.1454376.
[16]Oyeniyi, T., Dhaubhadel, S., Romero, L. M., 2021,
Microclimate changes driven by land-use and climate
change impact foraging activity and thermoregulation in
bumble bees. Journal of Experimental Biology, 224(16),
jeb243314. https://doi.org/10.1242/jeb.243314.
[17]Palos, E., 1989, Apiterapia azi, Ed.IIl revizuita,
Bucuresti, Ed. Apimondia (Apitherapy nowadays,
revised 3rd ed., Bucharest, Apimondia Publishing
house.

[18]Patruica, S., Simiz, E., Pet, 1., Stef, L., 2019, Some
correlations between environmental parameters and the
foraging behaviour of honeybees (Apis mellifera) on
oilseed rape (Brassica napus oleifera), Scientific Papers.
Series D. Animal Science. Vol. LXII, No. 2,180-184.
[19]Patruica, S., Adeiza, S. M., Hulea, A., et al., 2024,
Exploring the chemical constituents and nutritive
potential of bee drone (apilarnil): Emphasis on
antioxidant properties. Foods, 13(10), 1455.
[20]Pavlovié, R., Crailsheim, K., Petrovi¢, M.,
Goessler, W., Zari¢, N. M., 2024, Recycling Honey Bee
Drone for Sustainable Beekeeping; Journal of Economic
Entomology, 118(1), 2025, 3744
https://doi.org/10.1093/jee/toae303;

[21]Popescu, A., 2018, Honey production and trade
before and after Romania's accession into the European
Union. Scientific Papers Series Management, Economic
Engineering in Agriculture and Rural Development,
Vol.18(4), 229-245.

[22]Popescu, A., Dinu, T. A., Stoian, E., Serban, V.,
2020, Bee honey production concentration in Romania
in the EU-28 and global context in the period 2009—
2018. Scientific Papers: Management, Economic
Engineering in Agriculture & Rural
Development, 20(3), 413-430.

[23]Popovici, A., Marghitas, L., Dezmirean, D., Ilea,
M., 2014, Influencing Factors of the Export of
Romanian Bee Products; Bulletin UASVM Cluj, Animal
Science  and  Biotechnologies  71(2);  DOI:
10.15835/buasvmen-asb:10342;

[24]Prokhoda, 1. A., Eliseeva, E. V., Katunin, N. P.,
Laktyushina, O. V., Tachkova, I. A., Litvin, F. B., 2019,
Quality management of the apiproduct from the drone
larvae, IOP Conf. Series: Earth and Environmental
Science, 274, 012132;

[25]Prokhoda, 1. A., Morozova, E. P., 2013, Powders
from the open bee brood “Bilar” TU 9882-001-
30327738 (Bryansk, Russia).

[26]Regulation (EU) 2015/2283 of the European
Parliament and of the Council of 25 November 2015 on
novel foods, amending Regulation (EU) No 1169/2011
of the European Parliament and of the Council and
repealing Regulation (EC) No 258/97 of the European
Parliament and of the Council and Commission
Regulation (EC) No 1852/2001.

[27]Regulation (EU) 2025/89 of 20 January 2025
authorising the placing on the market of UV-treated
powder of whole Tenebrio molitor larvae (yellow
mealworm) as a novel food and amending Implementing
Regulation (EU) 2017/2470.

[28]Romanian  Beekeepers’  Association (ACA),
https://www.aca.org.ro/, Accessed on 12.09.2025.
[29]Sengiil, Z., Yiicel, B., Saner, G., Takma, C., 2023,
Investigating the Impact of Climate Parameters on
Honey Yield under Migratory Beekeeping Conditions
through Decision Tree Analysis: The Case of Izmir
Province. Anadolu, 33:268-280.

[30]Sidor, E., D'zugan, M., 2020, Drone Brood
Homogenate as Natural Remedy for Treating Health
Care Problem: A Scientific and Practical Approach,
Molecules 2020, 25, 5699;
doi:10.3390/molecules25235699.

[31]Sidor, E., Tomczyk, M., Milek, M., Dzugan, M.,
2022, The Effect of Storage Time on the Antioxidant
Activity and Polyphenolic Profile of Frozen and
Lyophilized Drone Brood Fixed in Honey; Zywno$¢
Nauka Technologia Jakos¢ (Food Science Technology
Quality); 29(2), pp. 45-56; 10.15193/zntj/2022/131/415;
[32]Silici, S., 2023, Drone Larvaec Homogenate
(Apilarnil) as Natural Remedy: Scientific Review.
Journal of Agricultural Sciences, 29(4), 947-959.
[33]Tongchai, P., Yadoung, S., Sutan, K., Kawichai, S.,
Danmek, K., Maitip, J., Ghosh, S., Jung, C., Chuttong,
B., Hongsibsong, S., 2024, Antioxidant Capacity,
Phytochemicals, Minerals, and Chemical Pollutants in
Worker Honeybee (Apis mellifera L.) Broods from
Northern Thailand: A Safe and Sustainable Food
Source. Foods 2024, 13, 1998. https://doi.org/10.3390/
foods13131998.

[34]Traynor, K. S., Mondet, F., de Miranda, J.R.,
Techer, M., Kowallik, V., Oddie, M. AY.,
Chantawannakul, P., McAfee, A., 2020, Varroa
destructor: A Complex Parasite, Crippling Honey Bees
Worldwide; Trends in Parasitology, Vol. 36, (7), 592-
606

[35]Tunca, R. 1., Arslan, T., 2024, A Little-Known Bee
Product With the Potential to Become a Functional Food
and Nutritional Supplement: Apilarnil, Uludag Bee
Journal, 24(2):403-416.

[36]Viuda-Martos, M., Ruiz-Navajas, Y., Fernandez-
Lopez, J., Pérez-Alvarez, J.A., 2008, Functional
properties of honey, propolis, and royal jelly. Journal of
Food Science, 73(9), R117-R124.

[37]Vincze, C., Leeldssy, A., Zajacz, E., Meszaros, R.,
2025, A review of short-term weather impacts on honey

815


https://doi.org/10.1080/00218839.2018.1454376
https://doi.org/10.1242/jeb.243314
https://doi.org/10.1093/jee/toae303
https://www.aca.org.ro/

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 25, Issue 3, 2025
PRINT ISSN 2284-7995, E-ISSN 2285-3952

production. Int J Biometeorol 69, 303-317.
https://doi.org/10.1007/s00484-024-02824-0
[38]Zhang, Y., Fu, J., 2023, Impacts of climate change
on pollinators and apiculture: A global perspective.
Climate and Agriculture, 29(3), 110-128.

g16



