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Pedepar:

1. Inceprauifina po60Ta IPUCBIY€HA BUBYEHHIO BIJIMBY IUTPATy MarHilo Ta npobiotuka Lactobacillus casei B-7280
Ha MiHepaJsibHe XUBJIEHHSI, O6i7IKOBUI1 OOMiH, peNnpOAYKTUBHY (PYHKIIiI0 61>KOJMHUX MATOK Ta KUTTE3LATHICTh
ixHbOro posmiony. JocmimKeHHs IPOBOAUIIN i3 3aCTOCYBaHHSIM CydyacHUX ¢i3iooriyHux i 610XiMiYHMX METO/IB, 1110
I03BOJIMJIO TPOCTEXUTHU 0COOJINBOCTI MiKPOOIOTH cepeiHbOI Ta 3a1HbOI KUIIKK OJKiJI, @ TaKOX (PYHKLIOHATbHY
AKTUBHICTb PENPOAYKTUBHOI CUCTEMU MATOK IIiCJIs1 BECHSHOTO 3rOIOBYBAHHS LIUTPATy MarHilo Ta Npo6ioTHKa.
JocmimkeHHs] BUKOHYBAJIM Ha Iaciui jjaboparopii exosioriynoi ¢iziosorii Ta sskocTi npoaykuii IHCTUTYTY 6i0J10Tii
TBapyH HAAH. Tlepiua cepisl eKClIepMMEHTIB IPOBOJIMJIACS B YMOBAaX i30JIbOBAHOTO YTPUMAaHHS OJKiJl y TepMOCTaTi
Ta epedavasa 3ro4oByBaHHS LyKPOBOTO CUPOINY 3 Pi3HUMU KOHLEHTPALisIMUA UTPaTy MarHito. 34iiCHIOBaBCS
OJIEHHUI1 06JIiK 3arubux i KUBUX 6/1KiJl, KOHTPOJIb iX pyxOBOi Ta KOPMOBOI aKTUBHOCTI. JIpyra yacTuHa

IocyinKeHb Oysla BUKOHaHA B CTal[iOHapHUX YMOBax Iaciky, e GopmMyBanu ABi rpynu 61Koso0ciMelt, MofioHuX 3a



CUJION0, BIKOM MaToK Ta 6iomacoo. KoHTposibHA TpyTia OTpUMYyBasa JIMIIE YKPOBUIM CHUPOIL, TOTi SIK JOCTigHA —
CHpOII i3 I0JABaHHSAM LIUTPATy MarHilo, OTPMMaHOr0 HAHOTEXHOJIOTTYHUM MeTOoIoM. Y npyriii ¢pasi po6oTH BUBYAIU
Iiro npobioTnuHux mramis Lactobacillus casei B-7280 i Lactobacillus plantarum B-7679. [lng uporo ¢popmyBanu Tpu
Ipymu CiMei: KOHTPOJIbHY, 110 OTPUMYBaJla JIKLIE LyKPOBUM CUPOIL, i 1Bi OCIiAHI — i3 PI3HMMU KOHLLEHTPALiSIMU
npo6ioTukiB. [lepen gociigamu XUTTe3AATHICTb JiodinizoBaHUX MITAaMiB NepeBipsiiu Ha cepenosulli MRS-arap ripu
37 °C. Briepuie 6yJ10 BU3HaY€HO CXEMYy BHECEHHSI LIUTPATy MarHilo y BECHSIHE MirofoByBaHHs 6/Kis. [TokasaHo, 10
J10ro BUKOPUCTAHHS CIIpUs€E aKTUBallii MiHepasibHOTO OOMiHy, IIOKpallye SIKiCTb IIPOJYKTIB O[KiJIbHULITBA Ta
nigBuILye ANIeKIaaKy MaTOK. BCTaHOBJIEHO SIK CUHEPTiYHUM, TaK | aHTarOHICTUYHUY BILJIMB HA PiBEHb
MIKPOEJIEMEHTIB y TKaHUHax. Tak, BUCOKI 03U LMTPATy MarHiio 3HwKyBaau BMIcCT Fe, Zn, Cu i Mn, ToAi K HU3bKi
[03U HE BUMKJIMKAJIM iCTOTHUX 3MiH, OKPIiM MifBUILIEHHS piBHSI Mn. 3rofoByBaHHS LIUTPATy MarHiio BIUIMBAJIO Ha
6i7IKOBUI CKJIAJ, reMOoJiM(U: 3HUKYBaIacs BilHOCHA KiJIbKiCTb a/IbOyMiHiB Ta O-IJI00YJIiHIB, ajie MiiBUIYBAaBCS BMICT
02- i 0-r706yiHiB. IlinBuIeHa aKTUBHICTb KaTajaa3y Ta BMICT IJIiKOTeHy CBiJ4MJIM PO 3POCTAHHSI BYTJI€BOJHUX
pecypciB oprasiamy. Y JliTHbO-OCIHHIN NEPioA MifroiBis CIPUsIa 3pOCTAHHIO iHTEHCUBHOCTI SHLEKIIaJKA MAaTOK,
nigsueHHIo BMicTy Fe i Cu 'y TKaHMHAX Ta 3HW)KEHHIO KOHLIEHTpalii Zn. Y Meli JOCIiIHUX TPy BUSBJIEHO HU3bKI
piBHi Fe, Cu, Zn, asie nigBuilleHy AiacTasHy aKTUBHICTb Ta BMICT IIPOJIiHY. JJOBEIEHO NOLIILHICT BUKOPHUCTaHHS
npobioTuka L. casei B-7280. BcTaHOB/IEHO OT0 MO3WTHUBHUY BILJIUB HA KUTTE3NATHICTD O/IKiJI, 0COOJIMBOCTI
KUIIKOBOi MiKpO6ioTU Ta MifBUIEHHS pe3ucTeHTHOCTI. Bukopucrtanns L. casei B-7280 i L. plantarum B-7679
IIPU3BOJUIIO IO 3POCTaHHSI KiJIBKOCTI MOJIOYHOKHUCIIUX 6aKTEPil i 6idinobakTepiil Ta 3HMKEHHS YUCEIIbHOCTI
Heb6aKaHUX MiKpoOpraHi3miB. ONTHMabHOIO BUSIBUAJIACS KOHLIEHTpalis L. casei B-7280 Ha piBHi 100 KYO /M1, sika
3abe3nevyBasa MiBUleHHs BUKMBAHOCTI 6/1KiJ i IOKpalleHHs MiKpo6iosoriyHOro 6aaHcy KullleyHrKa. HaykoBa
HOBHM3HA pOOOTH I0OJIAATa€E Y BIIEPIIE OO PYHTOBAHOMY (i3i0s10ro-6ioxiMivyHOMY e(EeKTi LUTpaTy MarHito Ha OpraHiam
61Kis i BU3HAYEHHi 10r0 ONTUMAaJIbHUX /103. BCTaHOBJIEHO BiIMiHHOCTI y BIIJIMBI IPOGIOTUYHMX TaMiB L. casei i L.
plantarum Ha 6inKoBuIl Ta MiHepasbHUM 0O0MiH. [TpakTH4HA LiHHICTh pe3yJIbTaTiB [10JISAra€ y CTBOPEHHI HAYKOBO
OOI'PYHTOBAaHUX PEKOMEHJALN 1010 BUKOPUCTAHHS LIUTPATy MarHilo i Ipo6iOTHKIB Y BECHSIHOMY IiJIr0JJOBYBaHHI
IJ151 T IBULIEHHS XKUTTE3JATHOCTI, IPOLYKTUBHOCTI Ta peNPOLYKTUBHOI 30aTHOCTI 6/1Kis. OTpUMaHi pe3yibTaTu
BIIPOBAJKEHO Y [TPAKTUYHY [isSJIbHICTb HAYKOBUX YCTAHOB Ta BUKOPUCTAHO y BUKJIaJaHHi gucuumin «Pisiosoris
TBapUH» i «BIKINIBHULTBO» Y 3aKJIaJaX BULOI OCBITA YKpPAIiHU.

2. The dissertation is devoted to studying the effects of magnesium citrate and the probiotic Lactobacillus casei B~
7280 on mineral nutrition, protein metabolism, reproductive function of honey bee queens, and the viability of
their brood. Modern physiological and biochemical research methods were applied to trace the characteristics of
the microbiota in the midgut and hindgut of bees, as well as the functional activity of the queens’ reproductive
system after spring feeding with magnesium citrate and the probiotic. The research was carried out at the apiary
of the Laboratory of Environmental Physiology and Product Quality of the Institute of Animal Biology of NAAS. The
first phase of experiments was conducted under conditions of isolated maintenance of bees in a thermostat with
feeding sugar syrup supplemented with different concentrations of magnesium citrate. Daily monitoring of bee
mortality, mobility, and feeding activity was performed. The second phase was conducted in stationary conditions
at the apiary, where two groups of bee colonies, similar in strength, queen age, and biomass, were formed. The
control group received sugar syrup, while the experimental group received syrup supplemented with
nanotechnological magnesium citrate. The second stage of research involved probiotic strains Lactobacillus casei
B-7280 and Lactobacillus plantarum B-7679. Three groups of bee families were formed: the control group fed only
sugar syrup, and two experimental groups with different concentrations of probiotics. Before the experiments, the
viability of lyophilized probiotic strains was tested on MRS agar at 37 °C. For the first time, a scheme for
supplementing sugar syrup with magnesium citrate during spring feeding was developed. It was demonstrated that
this supplement activates mineral metabolism, improves the quality of bee products, and enhances queen egg-
laying intensity. Both synergistic and antagonistic effects on mineral levels in tissues were observed: high doses of
magnesium citrate reduced Fe, Zn, Cu, and Mn, while low doses had no significant effect except for an increase in
Mn. Magnesium citrate also influenced the protein profile of bee hemolymph: albumins and o-globulins decreased,
whereas 02- and o-globulins increased. Elevated catalase activity and glycogen content indicated improved



carbohydrate energy supply. In summer-autumn, feeding magnesium citrate increased the reproductive activity of
queens and changed mineral content in bee tissues and honey, with lower Fe, Cu, and Zn levels but higher diastase
activity and proline content. The probiotic L. casei B-7280 proved effective in enhancing bee viability, resistance,
and gut microbiota balance. Its use, along with L. plantarum B-7679, led to an increase in lactic acid bacteria and
bifidobacteria and a decrease in undesirable microbes. The optimal concentration of L. casei B-7280 was 100
CFU/mL, which significantly improved survival rates and microbiological balance. The scientific novelty lies in the
first substantiated evidence of the physiological and biochemical impact of magnesium citrate on bees and
determination of optimal supplementation doses. Differences in the effects of L. casei and L. plantarum on protein
and mineral metabolism were also established. The practical value of the results is in developing scientifically
grounded recommendations for using magnesium citrate and probiotics in spring feeding to enhance bee viability,
productivity, and reproductive performance. The findings have been implemented in the activities of research
institutions and are used in teaching courses such as “Animal Physiology” and “Beekeeping” at higher educational
institutions of Ukraine.
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