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VY KOHTEKCTI II00aNbHUX BUKIMKIB MPOJOBOIBYOI OE3MEKH, 3MIHM KIIMaTy Ta 3pOCTaHHS
MOLIMPEHOCTI HEIH(EKIIMHUX 3aXBOpIOBaHb Jefalli OUTHIIOro 3HaueHHS HaOyBalOTh NPHUPOIHI
MIPOAYKTH 3 BUCOKOIO 010JI0T1YHOIO IIHHICTIO. BIXKOTMHMIA THITOK y IBOMY CEHCI ITOCTa€ HE JIUIIE 5K
TpaIUIIMHUN MPOAYKT O/KUIBHUITBA, a SIK MEPCHEKTUBHHUHA €JIeMEHT TpaHchopMallii CydacHUX
MPOJOBOJBYMX CHUCTEM, OPIEHTOBAHUX HA 3JI0pPOB’S JIIOJWHH, CTaNiCTh 1 BIAMOBIJATbHE
BUKOPHUCTAHHS 010JIOTIYHUX PECYPCIB.

bionoriyHa HiHHICTh MUJIKY 3yMOBJIEHA HOTO YHIKQJIBHUM Ta 0araTOKOMIIOHEHTHUM CKJIaJIOM.
BiH MicTUTh TOBHOLIIHHI OUIKM 3 HE3aMIHHUMH aMiHOKHCIIOTaMH, BYTJIEBOJAM, JIMiJH, Xap4OBi
BOJIOKHA, BITaMiHHU, MiHEpalbHI €JIEMEHTH, (PEPMEHTH Ta IIUPOKUN CHEKTp Ol10JOTIYHO AaKTUBHHUX
CTOJIYK. 3aBJSIKU IIbOMY MUJIOK PO3MIIAIAIOTH K NPUPOIHUIN (YHKIIOHATBHUN 1HTPENi€HT, 3MaTHUN
CIPUATH TIATPUMAHHIO IMyHITETy, HOpMaii3alii 0OMiHy peYOBHMH, aHTHOKCUIAHTHOMY 3aXHUCTy Ta
MiABUIIEHHIO aanTalifHUX MOXKJIMBOCTEH OpraHizmy. Y paiioHi JIOJWHHU BiH MOXE BifirpaBatu
pOJb KOHILIEHTPOBAHOTO JDKEpesa MIKPOHYTPIEHTIB, 0COOJIMBO B yMoOBax Ae(imuTHOro abo
He30alaHCOBAHOTO XapuyBaHHS.

Pazom i3 TuM, iHTETpalis NUIKY B IPOJOBOJIbYI CHCTEMHU HEMOXKIIHMBA 0€3 KOMIUIEKCHOT OLIIHKH
fioro Oe3me4yHOCTi. SIK MPOIYKT HPUPOAHOTO MOXOJKEHHS, MNWJIOK 3JaTHUH aKyMyJIoBaTu
KOHTaMIHAaHTH 3 JOBKULISA, 30KpeMa 3ajHIIKA TECTHIHIB, BaXXKi METalld, MIKOTOKCHHU Ta
MikpoOiosoriuni pu3uku. ToMy nutaHHs Oe3MeKy MUIKY BUXOIUTH 32 MEX1 CyTO Xap4OBOI TEMaTUKU
i TICHO TOB’s3aHE 31 CTAaHOM AarpoeKOCHCTEM, NPAKTUKaMHU 3E€MJICKOPHCTYBaHHS Ta pIBHEM
€KOJIOT1YHOI BiJIMOBIANBHOCTI CycCHiibecTBA. KOHTPOIIB SIKOCTI Ta MPOCTEXKYBAHICTh MOXOJKECHHS
MWIKY CTAIOTh KIIIOUOBUMH YMOBaMH HOT0 BUKOPUCTaHHS B XapUOBHX 1 03J0POBYMX MPOTYKTAX.

Tpanchopmaliiss TpoOAOBONBYMX CHCTEM Tepeadadae Tepexia BiJ KUTbKICHHX MOKa3HUKIB
BUPOOHMIITBA JI0 SKICHHUX XapaKTepUCTUK ixki, Je Oe3meyHicte 1 OionoriyHa MLIHHICTh €
BU3HAYAJIbHUMU KPUTEPIsIMU. Y LBOMY KOHTEKCTI MUJIOK MOXE BHCTYNATH CBOEPITHUM MapKepoM
CTaJIOCTi: HOTO AKICTh BiT0OpaXkae €KOJIOTTYHHUM CTaH TEPUTOPIid, pPI3HOMAHITTS POCIHMHHOTO IIOKPHUBY

Ta e(EeKTUBHICTh B3a€MOJIl MDK arpapHuM BHUPOOHHULTBOM 1 MPUPOJHMMHU EKOCHUCTEMaMH.
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BukopucTaHHs THIKY B IPOAYKTaX (PyHKIIOHAIBHOTO XapuyBaHHS CTUMYJIIOE PO3BUTOK JIOKAJTbHUX
MIPOIOBOJIBYMX JIAHIIIOTIB, MITPUMYE APIOHUX BUPOOHHKIB 1 CIIpHsie 30epeXeHHIO 010pi3HOMAHITTSI.

OTxe, O6io0riuyHa IHHICTD 1 6e3neKa MKy (GopMyIOTh OCHOBY JUIsI HOTO 1HTErparlii B Cy4acHi
MIPOIOBOJIbYI CUCTEMHM HOBOTO THUILY - CHCTEMH, IO MOEIHYIOTh 37I0POB’S JIIOJUHH, €KOJOTIYHY
BiJIMOBIAANILHICTS 1 HAYKOBO OOTPYHTOBAHUU MiAXiJ A0 BUKOPUCTAHHS MPUPOIHHUX pecypciB. 3a
YMOBH HaJIC)KHOTO KOHTPOJIO SIKOCTI Ta BIPOBAKEHHSI CTAIMX MPAKTUK BUPOOHHUIITBA OKOTMHUN
MWIOK MOKE CTaTH BaKJIMBHM UYWHHHKOM IE€pexXoqy a0 Ounpil 30amaHcoBaHOi, Oe3meyHoi Ta

OpieHTOBaHOT Ha MailOyTHE MOAETI XapuyBaHHS.
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In the context of global challenges of food security, climate change, and the growing prevalence
of non-communicable diseases, natural products with high biological value are gaining increasing
importance. Bee pollen, in this sense, emerges not only as a traditional beekeeping product but also
as a promising element in the transformation of modern food systems oriented toward human health,
sustainability, and responsible use of biological resources.

The biological value of pollen is determined by its unique and multi-component composition.
It contains complete proteins with essential amino acids, carbohydrates, lipids, dietary fibers,
vitamins, mineral elements, enzymes, and a wide range of biologically active compounds. Thanks to
this, pollen is considered a natural functional ingredient capable of supporting immunity, normalizing
metabolism, providing antioxidant protection, and enhancing the adaptive capacity of the body. In
the human diet, it can serve as a concentrated source of micronutrients, especially under conditions
of deficient or unbalanced nutrition.

At the same time, the integration of pollen into food systems is impossible without a
comprehensive assessment of its safety. As a product of natural origin, pollen can accumulate
environmental contaminants, including pesticide residues, heavy metals, mycotoxins, and

microbiological risks. Therefore, the issue of pollen safety goes beyond purely nutritional concerns
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and is closely linked to the state of agroecosystems, land-use practices, and the level of ecological
responsibility of society. Quality control and traceability of pollen origin become key conditions for
its use in food and health products.

The transformation of food systems implies a shift from quantitative production indicators to
qualitative characteristics of food, where safety and biological value are decisive criteria. In this
context, pollen can serve as a kind of sustainability marker: its quality reflects the ecological condition
of territories, the diversity of plant cover, and the effectiveness of interactions between agricultural
production and natural ecosystems. The use of pollen in functional food products stimulates the
development of local food chains, supports small producers, and contributes to biodiversity
conservation.

Thus, the biological value and safety of pollen form the basis for its integration into modern
food systems of a new type — systems that combine human health, ecological responsibility, and a
scientifically grounded approach to the use of natural resources. With proper quality control and the
implementation of sustainable production practices, bee pollen can become an important factor in the
transition to a more balanced, safe, and future-oriented model of nutrition.
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