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brxonuHe OOHDXOKS € OIHUM 13 HAWIIHHIMUX OlONOTIYHUX pPeCcypciB  MPHUPOIHOTO
MOXO/KEHHS, 1110 TIOETHY€E BUCOKY MOKUBHY, 010J0T14HY Ta (DyHKI[IOHANBHY IIHHICTh. Y Cy4acHHX
yMOBax 3pOCTaHHS I1HTEpeCy A0 3J0POBOTO CIOCOOY JKHUTTSA, MPO(INIaKTUYHOI MEIWIUHU Ta
(YHKLIOHATBHOTO XapyyBaHHS OKONMHE OOHDKKS JeNlall YacTille pOo3IJsfaloTh HE JIUIIE SIK
TpaIULIMHUN TPOXYKT OKITBHULITBA, a SK MEPCIEKTUBHY CUPOBUHY JJISi CTBOPEHHS 03I0pPOBUYMX
NIPOAYKTiB i HYTPHIEBTHKIB. VOro yHiKambHICTh 3yMOBIEHA HOro GaraTmM i 30aJaHCOBAHHM
XIMIYHUM CKJIaJ0M. BiH MiCTUTBh TOBHOIIIHHI O17IKH 3 IIUPOKUM CHEKTPOM HE3aMIHHUX aMiHOKHUCIIOT,
BYIJICBOAM, JIMiAW, (epMeHTH, BiTaMiHM Tpynu B, ackopOiHOBY KHCIIOTY, KapOTHHOIIHM,
TOKO(epoIH, MaKpo- i MIKpOEIEMEHTH, a TaKOX YHCICHHI 010J0T1YHO aKTUBHI CIIOJIYKH, 30KpemMa
(draBoHOIAM Ta GEHONMBHI KHCIOTH. 3aBISKU IbOMY OJKOTUHHUI MUJIOK MPOSIBIISIE AHTUOKCUIAHTHI,
IMYHOMOYJTIOBaJIbHI, aJaliTOI€HHI Ta METa0OJIIUYHO PETyJIOBAJIbHI BIACTHUBOCTI, IO POOUTH HOro
NEPCIEKTUBHUM IHTPEI€HTOM (YHKIIOHAJIHLHOTO XapuyBaHHSI.

Pazom i3 TuM, edekTuBHE BHUKOPUCTAHHS OIOJOTIYHHUX PECYypCiB OIKOIMHOTO OOHINOKS
0e3rmocepeIHbO 3aJICKUThH BiJl TEXHOJIOTIYHUX acleKTiB HOro 3aroTiBii, 0OpoOKu Ta 30epiraHHs.
CBixk0310paHuii MUJIOK XapaKTEPU3y€EThCSI BUCOKOIO BOJIOTICTIO Ta O10JOTIYHOIO aKTUBHICTIO, alie
BOJIHOYAC € UYTJIMBUM JI0 MIKpOO10JIOT1HHOTO NcyBaHHA. KITIOUOBHM €Tarnom € nmpaBuiIbHE CYITIHHS,
gKe Mae 3a0e3rnedyBaTH 30€peXeHHS TEpMOJIAOUTPHUX BiTaMiHiB, (DEPMEHTIB 1 aHTHOKCHJIAHTIB.
CyuacHi TexHOJOTIl HU3BKOTEMIIEPATypHOTO CYIIIHHS, BaKyyMHOro abo iH(ppayepBOHOTIO
3HEBOJHEHHS J03BOJIAIOTH MIiHIMI3yBaTH BTpaTh OIOJNIOTIYHO aKTUBHUX PEYOBUH 1 MiJABUIIUTH
CTaOUIBHICTh MPOAYKTY.

BaxnuBUM TEXHOJIOTIYHUM 3aBJAaHHSM € TaKOX IiIBHIIEHHS O10JOCTYIMHOCTI IMOXKMBHHX
PEUOBHH OJKOIMHOTO MHIIKY. OO0I0OHKA MUIKOBUX 3€PEH € JOCUTH CTIHKOIO 0 TpaBHUX (PepMEHTIB
JIIOMHY, 110 MOKE 0OMEXYBaTH 3aCBOEHHS LIIHHUX KOMITOHEHTIB. Y 3B’A3KY 3 IUM Y TEXHOJIOTisX
(YHKIIOHATBHOTO XapyyBaHHS 3aCTOCOBYIOTh MEXaHIUHE Mo/ApiOHEeHHs, (epMEHTaTUBHY 00pOOKY,
MIKpOHi3allil0 a00 MOe€THAHHA MWIKY 3 NPOOIOTUYHMMHU KyJIbTypaMH, IO CIpPHS€E KpaIIoMy

BHUBUIbHEHHIO O10aKTHBHUX CIOJYK.
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VY cknazai 0310pOBUMX MPOIYKTIB OKOTMHE OOHIKKSI BUKOPUCTOBYETHCS Y BHIIAII CyXUX
CYMIIIeH, KallCyJ, TpaHyJs, MacT, a TAaKOX SK IHIPeAieHT (YHKIIOHAJIBHUX HamoiB, HOTYPTIB,
06aTOHYMKIB 1 XJ11600yn0uHNX BUPOOiB. Taki NpoIyKTH OpiEHTOBaHI HAa MIATPUMKY IMyHHOT CUCTEMH,
KOpPEeKLil0 OOMiHYy pPE4YOBHH, MiABMIICHHA (i3MUHOI Ta PO3yMOBOI MpPAaLE3JaTHOCTi, a TaKOX
npodinakTuky nepinuTHEX cramiB. Moro 3actocyBaHHs crpuse (pOpMyBAaHHIO NpOQiTaKTHUHMX
patioHiB, po3poO1i HOBUX (HOpMYJ Ul MIIATPUMKH IMYHITETYy Ta NpOQUIAKTUKA METAaOOMIYHHX 1
CEepLIeBO-CYIMHHUX TOPYIIeHb. bioloriyHa MiHHICTh OKOIMHOTO MHUIKY BU3HAYAETHCS BUCOKUM
BMICTOM aHTHOKCHJIAHTIB, MoiicaxapuaiB Ta ¢(aaBoHoiniB. lle poOuTh #Oro mnepcreKTUBHUM
KOMIIOHEHTOM y HYTPHUIEBTHII Ta (apMaleBTUYHUX PO3POOKaX, CIPSIMOBAHMX HAa MPO(MITAKTHKY
XPOHIYHHX 3aXBOPIOBAHb Ta MIATPUMKY 3/I0POB sl

Bukopuctanas O/KOJMHOTO OOHDKXKS SIK 1HrpefdieHTa (YHKIIOHAJIBHOTO XapuyBaHHS
MIOYMHAETHCS 13 3a0€3MeUeHHs AKICHOT CHPOBHHHOT 06a3u. BakinuBuM € BU3HaYeHHs O€3MEYHOCTI Ta
MOKUBHOI IIHHOCTI MOHO(MJIOPHOTO MPOAYKTY, L0 BKJIIOYAE CTAHAAPTH3AIIIO 32 BMICTOM O1JIKIB,
aMIHOKHUCIIOT, BITaMiHIB Ta MiKpoeJeMeHTiB. MeToau 300py, CymIiHHS Ta 30epiraHHs MaroTh OyTH
CIpSIMOBAaHI Ha MaKCHUMajlbHE 30€peXeHHs O10aKTUBHMX pe4yoBHUH. TexHomoriyHa o0OpoOka
OJKOIMHOTO OOHINOKA Nepedadae 3aCTOCYBaHHS HU3bKOTeMIlepaTypHoro cyuriaas (+40...+42°C),
sIKe J03BOJISI€ 30eperT 0i0I0riuHy aKTUBHICTb. I10piOHEHHS Ta MIKPOKAIICYIIOBAaHHS M1 ABHILYIOThH
01010CTYIHICTh KOMITOHEHTIB, @ Cy4acHI METOJM E€KCTPaKIii — yIbTpa3ByKoBa, (pepMEHTATHBHA YU
cynep kputnyHa COz-eKCTpakiis — BIIKPHUBAIOTb HOBI MOMJIHMBOCTI JUIS  OTPUMAaHHS
KOHIICHTPOBAHMUX 010JIOTTYHO aKTUBHUX PEUYOBHH.

Y Esponeiickkomy Coro3i mpaBoBe mone Bu3HauaeTbes [upekrtuBoro 2014/63/EU, ska
JIOTIOBHIOE TIOJIOKEHHS 1010 IPOAYKTIB OKIIBHULITBA T4 BCTAHOBIIIOE BUMOTH JI0 iX MapKyBaHHS 1
KOHTPOJTIO SIKOCTi. YKpaiHa, y pamkax Yromau mpo acoriarito 3 €C, 3000B’s3aacs TapMOHi3yBaTh
CBO€ 3aKOHOJABCTBO 13 €BPOIEHCHKUMH HOpMamH, 30KkpeMa uepe3 Crparterito iMmieMeHTarii
caHiTapHUX Ta (iTOCaHITAPHUX 3aXOJiB, IO Mependavyae CTBOPEHHS EKBIBAJICHTHOI CHUCTEMHU
KOHTPOJIIO 0€3MEeYHOCTI XapuOBUX MPOIYKTIB.

HaykoBi orisiiM TakoX MiAKPECTIOTh HEOOXiIHICTh BpaxyBaHHS PU3MKIB, MOB’S3aHHUX 13
3aJMIIKAaMU TECTUIHM/IIB Ta MIKpOOIOJOTIYHUMHU 3a0pyJHEHHAMHU Yy OJDKOJIMHOMY OOHDKXKI, IO
notpebye cyBoporo potpumanHs craHgaptiB HACCP Tta ISO npu #oro BHKOpUCTaHHI Y
(byHKIIOHATFHOMY XapuyBaHHI. TakuM YMHOM, HOPMATHUBHI aKTH (POPMYIOTh OCHOBY ISl O€31eYHOT
iHTerpanii 0/pPKOIMHOTO OOHDKXKS Y Xap4yoBi MPOAYKTH, 3a0e3neuyroun OanaHc MK iHHOBAIIHHUM
BUKOPUCTAHHSAM Ta 3aXHCTOM 3/I0pOB’s CIIOKUBAYIB.

OTxe, MO€AHAHHS HAyKOBO OOIPYHTOBAHMX TEXHOJIOTIH OOpOOKM 3 KOHTPOJEM SKOCTI Ta
0€3MeYHOCT] J03BOJIsIE MAKCUMAIBHO peaji3yBaTh KOPHCHI BIACTHUBOCTI OKOTMHOTO OOHINOKA B

CydacHi ctpaTerii 30epeKeHHs 3I0pOB’ S JIIOIUHU.
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Bee pollen is one of the most valuable biological resources of natural origin, combining high
nutritional, biological, and functional value. In the modern context of growing interest in healthy
lifestyles, preventive medicine, and functional nutrition, bee pollen is increasingly regarded not only
as a traditional beekeeping product but also as a promising raw material for the development of health-
promoting products and nutraceuticals. Its uniqueness is determined by its rich and balanced chemical
composition. It contains complete proteins with a wide spectrum of essential amino acids,
carbohydrates, lipids, enzymes, B-group vitamins, ascorbic acid, carotenoids, tocopherols, macro-
and microelements, as well as numerous biologically active compounds, including flavonoids and
phenolic acids. Thanks to this composition, bee pollen exhibits antioxidant, immunomodulatory,
adaptogenic, and metabolic regulatory properties, making it a promising ingredient in functional
nutrition.

At the same time, the effective use of the biological resources of bee pollen directly depends
on the technological aspects of its collection, processing, and storage. Freshly harvested pollen is
characterized by high moisture content and biological activity, but it is also highly susceptible to
microbiological spoilage. A key stage is proper drying, which must ensure the preservation of
thermolabile vitamins, enzymes, and antioxidants. Modern technologies of low-temperature drying,
vacuum dehydration, or infrared drying make it possible to minimize the loss of biologically active
substances and increase product stability.

Another important technological task is to improve the bioavailability of the nutrients contained
in bee pollen. The outer shell of pollen grains is quite resistant to human digestive enzymes, which
may limit the absorption of valuable components. Therefore, in functional food technologies,
mechanical grinding, enzymatic treatment, micronization, or combining pollen with probiotic
cultures are applied, which contribute to better release of bioactive compounds.

In health-promoting products, bee pollen loads are used in the form of dry mixes, capsules,
granules, pastes, as well as an ingredient in functional beverages, yogurts, bars, and bakery products.

Such products are aimed at supporting the immune system, regulating metabolism, enhancing
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physical and mental performance, and preventing deficiency conditions. Their application contributes
to the formation of preventive diets, the development of new formulations for immune support, and
the prevention of metabolic and cardiovascular disorders. The biological value of bee pollen is
determined by its high content of antioxidants, polysaccharides, and flavonoids, which makes it a
promising component in nutraceuticals and pharmaceutical developments focused on the prevention
of chronic diseases and the maintenance of health.

The use of bee pollen loads as an ingredient in functional nutrition begins with ensuring a high-
quality raw material base. It is essential to determine the safety and nutritional value of monofloral
products, including standardization by protein, amino acid, vitamin, and microelement content.
Methods of collection, drying, and storage must be aimed at preserving bioactive compounds to the
greatest extent possible. Technological processing of bee pollen involves the application of low-
temperature drying (+40...+42 °C), which allows the preservation of biological activity. Grinding
and microencapsulation increase the bioavailability of components, while modern extraction methods
— ultrasonic, enzymatic, or supercritical CO: extraction — open new possibilities for obtaining
concentrated biologically active substances.

In the European Union, the legal framework is defined by Directive 2014/63/EU, which
supplements provisions regarding beekeeping products and establishes requirements for their labeling
and quality control. Ukraine, within the framework of the Association Agreement with the EU, has
committed to harmonizing its legislation with European norms, in particular through the Strategy for
the Implementation of Sanitary and Phytosanitary Measures, which provides for the creation of an
equivalent system of food safety control.

Scientific reviews also emphasize the need to consider risks associated with pesticide residues
and microbiological contamination in bee pollen loads, which requires strict compliance with HACCP
and ISO standards when used in functional nutrition. Thus, regulatory acts form the basis for the safe
integration of bee pollen into food products, ensuring a balance between innovative applications and
consumer health protection.

Therefore, the combination of scientifically grounded processing technologies with quality and
safety control allows the beneficial properties of bee pollen to be fully realized in modern strategies
for maintaining human health.
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