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Mertabomniuni AuChYHKIIIT HajdekaTh O KIOYOBUX BUKIIUKIB Cy4acHOT METUIIMHU Ta Xap4OBOi
HAYKM, OCKUIbKM 1X BUHUKHEHHSI 3HAUYHOIO MIpOIO NOB’S3aHE 3 PAIliOHOM Ta SKICTIO CIIOKMBAHUX
NPOAYKTIB. Y 1IbOMY KOHTEKCTI OJHHUM 13 MPIOPUTETHUX HANPSAMIB € CTBOPEHHS (DYHKIIOHATBHUX
XapuoBUX pillIeHb, 3JaTHUX BIUIMBATH Ha META0OJIYHI MpPOIECH Ta 3HIKYBaTH HMOBIPHICTH
PO3BUTKY XPOHIYHHUX MATONOTINA. BIKomnHe 0OHIXKS PO3TIAIAETHCS K MEPCIEKTUBHA 010JIOT1UHO
aKTHMBHA CHPOBMHA 3aBJSIKM BUCOKIM KOHIEHTpaIlii HyTPI€HTIB Ta PI3HOMAHITHOCTI O10XiMIYHHX
KOMIIOHEHTiB. Moro nmpodinakTiunmii notennian y cdepi MeTaGomiuHOr0 3710pOB’s BH3HAYAETHCS
rapMOHIHHUM MO€JHAHHSAM MaKpO- Ta MIKpOHYTpi€HTIB. BUCOKHI BMICT POTETHIB Ta HE3aMIHHUX
aMIHOKHUCIIOT CTIPHSIE MiATPUMAHHIO aHAOOMIYHUX TPOLECIB 1 ONTHMI3allii eHepreTHYHOro OanaHcy.
ByrneBoau pazom i3 XapuoBUMH BOJOKHAMH 3a0€3Me4yloTh PIBHOMIpHE MOCTA4aHHS €Heprii Ta
MO3UTHBHO BIUTMBAIOTH HA MIOKA3HUKHU TJIiKeMil y GyHKIIOHATBHUX MPOIYKTaX, 0 MICTATh MHJIOK.

VY cyyacHHX YMOBax 3pOCTaHHA MOIIMPEHOCTI MeTabOJIIYHUX MOPYILIEHb, BKIIOYHO 3
OXKUPIHHAM, 1HCYJIHOPE3HCTEHTHICTIO Ta CEpLEeBO-CYJMHHUMH 3aXBOPIOBAHHSIMH, OCOOIMBOIO
3HAa4YeHHs1 HaOyBa€ IMOIIYK MPUPOJHUX IHIPEIIEHTIB 13 BUCOKOIO Oi0JOTIYHOIO aKTHBHICTIO. Tomy,
OOHDKXKSI PO3MIIAJAETHCS SIK MEPCIEKTUBHA CUPOBUHA JJISl CTBOPEHHS (DYHKIIOHAJIBHUX XapUuOBHX
NPOAYKTIB Ta MIETUYHHUX 100aBoK. HaykoBi AOCHIIKEHHS OCTaHHIX POKIB MIATBEPIKYIOTh, IO
NWIOK MICTUTh 3HAYHY KUIBKICTH OUIKIB, aMiHOKHCIOT, ()EHOJBHHUX CIONYK, ()IaBOHOIIIB Ta
KapOTHHOIMIB, AKi 3a0e3MeuyloTh AaHTHOKCHJIAHTHY, MPOTH3aNajbHy Ta IMyHOMOIYJIOIOYY JilO.
31aTHICTh HEUTpasli3yBaTH BUIBHI paJMKald CIPHsIE€ 3HWKEHHIO OKCHIATHBHOTO CTpeECy, IO €
KITFOUYOBUM (PAKTOPOM Y PO3BUTKY METabOIIUHOTO CHHAPOMY. KpiM TOT0, BCTAHOBJICHO TIO3UTHBHHIMA
BIUIMB IUJIKY Ha PETYJIALIIO JIIMIHOTO MPO(diII0, 3SHUKEHHS PIBHS XOJECTEPHHY Ta TPUIIIILIEPHUIIB, a
TAaKOXX MIATPUMKY TOMEOCTAaTHYHHUX IMpoleciB opraHizmy. OKpemi eKCIepHUMEHTalbHI pPoOOTH
JIE€MOHCTPYIOTh aHTHUMIKPOOHY Ta TeNaTONPOTEKTOPHY Ii0 OKOJMHOTO MWJIKY, IO PO3IIUPIOE
CIEKTp HOTro 3aCTOCYBaHHS y NMPO(IIaKTUUHOMY XapuyBaHHI. Ba)KIMBOIO OCOOTUBICTIO € BiAHOCHO
BHCOKa 010/I0CTYMHICTh HYTPI€EHTIB, 5IKa (POPMYETHCS 3aBISIKH 00pOOLIl MUIKOBUX 3€peH OJKOIaMU
nig gac 30opy. Lle 3a0e3neuye eeKTUBHE 3aCBOEHHS O1IKiB, aMIHOKHCIIOT, BITAaMiHIB Ta MiHEpaJIiB y
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Ostcupinna. CydacHi JOCTIDKEHHS TIATBEPIKYIOTh, [0 O/KOJIMHE OOHDKKS Ma€ BUPAKCHUN
MOTEeHIiaN y Mpo(iTaKTHII OKUPIHHS 3aBISIKU 3/1aTHOCTI PETyJIIOBATH aNETHT, JIMIAHUNA Tpodias Ta
3HMKYBaTH OKCUJATUBHUH cTpec. 30KkpeMa, y poooTi Nutrients (2025) nmoka3aHo, 1110 EKCTPAKT MUJIKY
Schisandra chinensis 3MeHIITyBaB MPOSBU OKUPIHHSA y TBAPUHHUX MOJENAX IUIIXOM MOAU(iIKawii
KHIIKOBOT MIKpOO10TH Ta peryJsinii MeTaboi3my *KoBUHUX KUCHOT. Ormsin Current Nutrition Reports
(2024) TakoX MiIKPECIIOe aHTUJIIMIIHI BIACTUBOCTI MUJIKY, SIKI pealli3yloThCs Yepe3 HOpMali3alliio
SHEePreTUYHOro OaNlaHCy Ta 3HMXKEHHS 3alalIbHUX MPOIECiB, M0 CYNPOBOKYIOTh HAJAMIPHY Macy
Tina.

Incyninopesucmenmnicms.  broxonuHe OOHDKKS — JIEMOHCTPYE  TEpPCHEKTHBHICTH Y
npoiTakTUIll 1HCYTIHOPE3UCTEHTHOCTI Ta miabery 2 tumy. HocmimkenHs Molecules (2017)
nokaszajio, 1[0 [oJjicaxapuau TNHIKY Rosa  rugosa  3MEHIIYBaM  JII€TOIHAYKOBaHY
1HCYJTIHOPE3UCTEHTHICTh Ta JHUPOBY aucTpodito meuyinku dyepe3 aktuanito AMPK/mTOR-
orocepeakoBanoi aytodarii. Y poborti Frontiers in Pharmacology (2021) noBeneno, o 6i0J10Ti4HO
aKTHBHI CIIOJIyKH MUJIKY CTUMYJIIOIOTH MpoJjideparito B-KIiTHH MiIIUTYHKOBOI 3aJI03U Ta CEKPELiio
1HCYIiHY, IO BIJKPHUBA€ IMEPCIEKTUBU HOTr0 BUKOPUCTAHHS y (YHKIIOHAIBHUX MPOIYKTaxX ISt
HiATPUMKH TJIIKEMIYHOTO KOHTPOJIIO Ta MPO(ITAaKTUKH META00IIYHUX TOPYIICHb.

Cepuego-cyounni  3axeopioéanHsa. AHTHOKCUIAHTHI Ta MPOTU3ANaibHI BJIACTUBOCTI
O/UKOJIMHOTO MUJIKY BH3HAYaIOTh HOTO 3HAYEHHS Yy MPO(MITAKTHI CepLEBO-CYTUHHUX MATOIOTIH.
Ormsan Nutrients (2022) mokaszaB, 10 TPOAYKTH OKUIBHUITBA, BKIIOYHO 3 MHIJIKOM, 3HHXKYIOTh
PHU3UK aTepOCKIEepO3y, HOPMANi3yIOTh JIMIAHUA Tpodilb Ta MarOTh KapAiONMpPOTEKTOPHY Milo.
Hocnimkenuss Food Reviews International (2020) minTBepAnio MO3UTUBHUN BIUIUB CIIOKUBAHHS
NWIKY Ha PIBEHb XOJIECTEPUHY, apTepiaibHUM TUCK Ta MapKepH CHCTEMHOTO 3amajeHHs. Takum
YMHOM, OJUKOJIHMHE OOHDXOKS MOXKe OyTH iHTerpoBaHe y (yHKIIOHAJIBHI MPOIYKTH, CIIPSIMOBaHI Ha
npodiIaKTUKY CEepPIEBO-CYAMHHUX 3aXBOPIOBAHb Ta MATPUMKY META00IIYHOTO 37J0POB’SI.

ExcniepuMeHTanbHI Ta OTJIAI0BI JOCHIHKEHHS CBIT4aTh, II0 O/PKOIMHE OOHIAOKS MOXe OyTH
IHTerpoBaHe Yy INUPOKUN CIEKTP XapuoBHUX MAaTpHULlb — BiA (YHKLUIOHAJBHUX HAMoiB 1
(dhepMEHTOBaHUX MOJIOYHUX TPOAYKTIB JO CIeliali30BaHUX Mi€TUYHHX 100aBoK. BomHouac
KIIIOYOBUM 3aBJJaHHSAM € PO3pOOKa TEXHOJIOT1H, sIKi 320e31euyr0Th CTa0IbHICTh 010aKTHBHUX CIIOIYK
Ta 30epexkeHHs IXHbOI e()EKTUBHOCTI MPOTITOM yChOTo TepMiHy 30epiranus. OTxe, BUKOPUCTaHHS
OJUKOIMHOTO OOHDKKS Y CTBOPEHHI IHHOBALIWHUX MPOAYKTIB (PYHKIIIOHATBHOTO XapyyBaHHS
BIJKpMBAa€ HOBI MOJJIMBOCTI Ui MpOQUIAKTHKH MeTaOoniyHuX mnopyieHb. [loegHanHs #oro
HYTPITUBHOI IIIHHOCTI 3 OararorpaHHUMH Oi0JIOTIYHMMHU e(deKTaMu poOUTh el MPOAYKT
NEPCIEKTUBHUM 1HTPENi€HTOM y (hOpMYyBaHHI Cy4aCHHUX XapyOBHMX CTpAaTeriid, CIpsIMOBAaHHX Ha

HiATPUMAHHS META0OIIYHOTO 3J0POB’Sl Ta 3HWKEHHS PU3UKY XPOHIYHUX 3aXBOPIOBAHb.
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Metabolic dysfunctions represent one of the major challenges in contemporary medicine and
nutritional science, as their occurrence is largely associated with dietary patterns and the quality of
consumed foods. In this regard, a priority direction is the development of functional food solutions
capable of modulating metabolic processes and reducing the likelihood of chronic pathologies. Bee
pollen loads are considered a promising biologically active raw material due to their high
concentration of nutrients and diversity of biochemical components. Their preventive potential in the
domain of metabolic health is determined by the balanced combination of macro- and micronutrients.
The substantial content of proteins and essential amino acids contributes to the maintenance of
anabolic processes and the optimization of energy balance. Carbohydrates, in conjunction with
dietary fibers, ensure a gradual supply of energy and exert a positive influence on glycemic
parameters in functional products containing pollen.

In the current context of increasing prevalence of metabolic disorders, including obesity, insulin
resistance, and cardiovascular diseases, the search for natural ingredients with high biological activity
has become particularly important. Bee pollen loads are therefore considered a promising raw
material for the development of functional food products and dietary supplements. Recent scientific
studies confirm that pollen contains substantial amounts of proteins, amino acids, phenolic
compounds, flavonoids, and carotenoids, which provide antioxidant, anti-inflammatory, and
immunomodulatory effects. Its ability to neutralize free radicals contributes to the reduction of
oxidative stress, a key factor in the development of metabolic syndrome. Furthermore, pollen has
been shown to positively influence lipid regulation, lowering cholesterol and triglyceride levels, while
supporting homeostatic processes in the body. Experimental studies also demonstrate antimicrobial
and hepatoprotective properties of bee pollen, expanding its potential applications in preventive
nutrition. An important feature is the relatively high bioavailability of nutrients, formed through the
processing of pollen grains by bees during collection. This natural modification facilitates the
effective absorption of proteins, amino acids, vitamins, and minerals in the human digestive tract.

Obesity. Recent studies confirm that bee pollen loads possess significant potential in the
prevention of obesity due to their ability to regulate appetite, modulate lipid profiles, and reduce

oxidative stress. In particular, the study published in Nutrients (2025) demonstrated that an extract of
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Schisandra chinensis pollen reduced obesity manifestations in animal models through modification
of gut microbiota and regulation of bile acid metabolism. A review in Current Nutrition Reports
(2024) further highlights the antilipidemic properties of pollen, which are realized through
normalization of energy balance and attenuation of inflammatory processes accompanying excessive
body weight.

Insulin Resistance. Bee pollen loads also show promise in the prevention of insulin resistance
and type 2 diabetes. The study published in Molecules (2017) revealed that polysaccharides derived
from Rosa rugosa pollen alleviated diet-induced insulin resistance and hepatic steatosis by activating
AMPK/mTOR-mediated autophagy. Furthermore, research reported in Frontiers in Pharmacology
(2021) demonstrated that biologically active compounds of bee pollen stimulate pancreatic -cell
proliferation and enhance insulin secretion, thereby opening prospects for its incorporation into
functional products aimed at supporting glycemic control and preventing metabolic disorders.

Cardiovascular Diseases. The antioxidant and anti-inflammatory properties of bee pollen
highlight its importance in the prevention of cardiovascular pathologies. A review published in
Nutrients (2022) demonstrated that bee products, including pollen, reduce the risk of atherosclerosis,
normalize lipid profiles, and exert cardioprotective effects. Research reported in Food Reviews
International (2020) confirmed the beneficial impact of pollen consumption on cholesterol levels,
blood pressure, and systemic inflammatory markers. Consequently, bee pollen loads can be
incorporated into functional products aimed at preventing cardiovascular diseases and supporting
metabolic health.

Experimental and review studies indicate that bee pollen can be integrated into a wide range of
food matrices — from functional beverages and fermented dairy products to specialized dietary
supplements. At the same time, a critical task is the development of technological approaches that
ensure the stability of bioactive compounds and preserve their efficacy throughout storage. Thus, the
utilization of bee pollen in the creation of innovative functional foods opens new opportunities for
the prevention of metabolic disorders. The combination of its nutritional value with diverse biological
effects makes this product a promising ingredient in shaping modern dietary strategies focused on
maintaining metabolic health and reducing the risk of chronic diseases.
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