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Pedepar:

1. Y pocminKeHHsX 3p06J1€HO KOMIUIEKCHY OL[iHKY SIKOCTi MOHO(JIOPHOTO JIMIIOBOTO MeJly HA OCHOBi BU3HA4YE€HHS
J10r0 OPTraHOJIENTUYHUX, (Pi3UKO-XiMIYHUX MOKA3HUKIB, TUJIKOBOTO aHaJi3y Ta BCTAHOBJIEHHS BiNIOBIIHOCTI
BMMOI'aM HOPMaTHUBHUX JIOKyMEHTIB. Bcboro nociimkeHo 78 npob meny 3 pisHUX perioHis Ykpainu. Big 66 1o 100 %
IIpeJCTaBIeHUX [IPOO BiANIOBiNAIN TUTIOBUM ITIOKa3HUKAM JIUIIOBOTO MeJy. BU3HaueHHs MacOBOi YaCTKU BOAU y MeJii
3 BMICTOM IMUJIKOBUX 3epeH nunu noxnap 30 % rokasaso, 10 BoHa He nepesuilysaia 20 % i KosuBanach y MeXKax Bif,
16,7 1o 19,6 %. [liacTasHa akTUBHICTb MeZly 3 BMICTOM IIMJIKOBUX 3€PEH JIMIIU 3HAXOAUIIACS B IIMPOKUX MEXKax — Bifl
10,1 no 45,8 ox. 'ote. BMmicT penyKyrounx LyKpiB Y AOCJIIPKyBaHUX IPOOax JIMIIOBOTO MeNly KoJMBaBcs Bif, 81,7 1o
87,7 %, a caxapoau Bif 2,8 1o 3,9 %. Hammumun nocCiigpkKeHHSIMY BCTAHOBJIEHO, 1110 €JIEKTPOIIPOBiIHICTh JIUIIOBOTO
Meny KosmBasnacs Big 0,305 Mc/cm 1o 1,102 Mc/cM, i B okpemux rpo6ax rnepeBullyBajla HOpPMaTUBHY BEJIMYUHY. Y

cepeiHbOMY Y MOHOGDJIOPHOMY JIMTIOBOMY MeJli 32 HassBHOCTI TMJIKOBUX 3epeH smnu 30 % i 6inbie cepenHs



€JIEKTPOIIPOBIIHICTb 3HAXOMJIACS B [ialla30Hi peKOMEeHJOBaHUX HOPMAaTUBHUX 3HaueHb. Pizuko-xiMmiuHuii aHanis
po6 MeZy 3 BMiCTOM NMUJIKOBUX 3epeH junu MeHule 30 % 1nokasas, 10 BOHY BiANOBifaau YUHHUM HOPMAaTHBHUM
BAMOTaM 3a BMiCTOM BOJIY, 1iaCTa3HOI0 aKTUBHICTIO, MAaCOBOIO YaCTKOIO PEAYKOBAHUX LIyKPiB, caxapo3u Ta
€JIEKTPOIPOBiHICTIO. BMiCT npoJliHy B Ipo6ax mexny Kosusascs Bif, 239,0 mr/Kr 1o 471,0 Mr/Kr. Y IMIIOBOMY Me[li 3
BMiCTOM IUJIKOBUX 3epeH binbuie 30 % cepenHiil BMICT posliHy 6yB Ha 24,5 % HUKYMIA IOPIBHSIHO 3 MEJIOM B SIKOMY
BMICT IMJIKOBUX 3epeH ckianas meHine 30 %. CriBBifHOIMEHHS KiIbKOCTi PPYKTO3U [I0 IJII0KO3U Y JINTIOBOMY Me[i
Kosmsasnocs Big 0,88 no 1,28. [Tpu boMy CIiBBiTHOIEHHS PPYKTO3U IO [JIIOKO3U Y IP06ax MeNly 3 BMiCTOM ITMJIKY
aunu menie 30 % xonuanocs Big 0,88 1o 1,1, a B mpo6ax meny 3 BMiCTOM NUJIKOBUX 3€peH Junu rnoxHan 30 % - Bin
1,1 mo 1,28. Anani3 BUI0BOrO BMiCTYy MMJIKOBUX 3€PEH Y AOCJII>)KyBaHOMY MeZi I10Ka3aB, 10 BMiCT NMJIKOBUX 3€PEH
JIANY B IUX Ipobax KoJyMBaBcs B HianasoHi Big 3,0 mo 89,0 %. Y 10 npobax IMIIOBOro MeAy MiCTUBCS IIMJIOK POCJIVH
ponuHu 6060BUX (6,2-29 %) Takux sik: KoHomuHA (Trifolium spp.), Buka mumauuit ropox (Vicia cracca) Ta 6ypKyH
6inuit (Melilotus albus). loBeneHo, 1m0 3a BMiCTy NUJIKOBUX 3epeH Bif 30 1o 89 % miacTazHe 4MCIIO JIMIIOBOTO MeAy
3HAXOAWJIOCS MalKe Ha OHOMY PiBHI, a IIpU 3MEHIIEeHHi KiJIbKOCTi MUJIKOBUX 3epeH 10 15 % aKTUBHICTb AjacTasu
OyJia BUIIO Ha 36,6 % MOPIBHSHO 3 aHAJIOT{YHUM [TOKa3HUKOM Y MeJi 3 BMiCTOM MUJIKOBUX 3epeH smnu 30 %.
BcraHoBs€HO, 110 OTpUMaHi HaMU [TOKa3HUKHU IKOCTi MOHO(MJIOPHOrO JIUIIOBOTO MEZY BiAIIOBiAAI0Th BUMOraM
Hal[iOHAJIBHOTO CTAHJAPTY Mey Ta YMHHUM BuMoram €C, a BMICT JOMiHYI0YOTr0 UJIKY JIMIIK Mae OyTy He Hikde 30
%. Y poO0Ti HaBe1IeHO Pe3yJIbTaTU eKCIIepUMEHTAIbHUX AOCII)KEHb 3 BUBHAYEHHSI 610JI0TiUHOI [Iii HaHOLepilo
IiOKCHIY B OpraHi3mi 6[1Kis 3a nepopajbHOro Ta KOHTAaKTHOTO BBeAEHHS. HaHoLepilo IioKcu[ 3aCTOCOBYBaIN
IIPOTSTOM 24 TOp, K MigrofiBmo 6IKONNHUX CiMel y ckaani 50 % IyKpOBOTO CHPOITy B KOHIIeHTpaLisx 58 MM; 29
MM; 5,8 MM; 2,9 MM 11BOKpaTHO 3 iHTepBasioM 7 1i6. BcTaHOBIIEHO, 1110 HAaHOLEPilO NiOKCU], ¥ BCIX JOCTiIKEeHUX
KOHLIEHTPALligX HE NIPOsIBJISIB FOCTPOi TOKCUYHOI Jii, OHaK y KOHLeHTpauisx 58 MM; 29 MM Ta 5,8 MM npuckopioBas
BigMupaHHs 61xin 1o 30 % 3a 3rogoByBaHH4 i 10 40 % — 32 06pO6KU MMOBEPXHi iX Tijla. BCcTaHOBJIEHO, IO PO3YMH
HaHOLlepilo IioKcuy B KOHIeHTpawii 2,9 MM nomoBxKyBaB XUTTs 61Kis B 1,5 pasa. 3'1coBaHo, 1110 3roJJOBYBaHHS
61KoJ1aM LIyKpPOBOI'O CUPOILY 3 106aBKOI0 HAaHOLEpilo ioKCHly Ta 0OpoOKa po3IIofy i OBEPXHI Tijia 61pKijl BOJHUM
PO34YMHOM LIbOTO IIPENaparTy B KOHLeHTpalii 2,9 MM 3MeHIyBajM ypakKeHHs 6JpKOJIMHUX CiMEH MillledKyBaTUM
pO3IIIoAOoM 1o cepenHboro cryneHs (10-50 TMYMHOK Ha CTiJIPHUK). 3 METOI0 O3[,0POBJIEHHS O/I)KOJIMHUX CiMeil B
IIPUPOJHUX YMOBAX €KCIIEPUMEHTAJILHO MiTBEPIKEHA ONITUMAJIbHA KOHLEHTPALlisl HAHOLEPilo TiOKCUAy B
LIlyKPOBOMY CHPOIIi, sIKa CTaHOBUTbH 2,9 MM. 3rofioByBaHHS 6[pK0jIaM Pa3oM 3 LIyKPOBUM CUPOIIOM HaHOLEPilo
niokcupny B koHueHTpanii 0,05 % He MPOsBIISIO TOKCUYHOTO BIUIMBY Ha 6/>KOJMHI cim'i iz yac 3umisi. 3a
niaronisii 6/Kia IMIIOBUM MeIOM 3 J06AaBKOIO HAHOLEPilo HiOKCHAY BUSIBJIEHO 301/IbIIeHHS BMICTY Lepiio B ix Tifi B
6,2 pasa i 3HMW>KEHHS BMiCTy MarHiio Ha 13,8% Ta cesneny Ha 14,5%. BukopucTaHHS JIMIIOBOTO Mely 3 106aBKOIO
HaHOLEPilo IiOKCULY OJ1s1 MiAroAiBili 6JpKOIMHUX CiIMEN CIIPUSIIO 30i/bLIIEHHIO BMICTY LIEPil0 y Me[li 61PKOJIMHOMY Y
8,6 pasa 3a CTabisIbHOrO BMICTY MarHito, LIMHKY Ta CeJIEHY. 3roI0BYBaHHS GIPKOJIMHUM CiM IM JIUTIOBOTO M€y 3
I00aBKOIO HAHOLEPilo NiOKCHIY IPaKTUYHO He BIJIMBAJIO HAa BMICT MarHilo, IMHKY i ceJieHy, ajle CIPUSLIIO
361JIbLIEHHIO BMICTY 1epiio B 1,9 pasa y BOCKy. 3ro/ioByBaHHs GIKOJIMHUAM CiM IM IyKPOBOT'O CUPOILY 3 06aBKOI0
HaHOLIEPIiIo [iOKCUIY CIPUSIIO 30i/IbIIEHHIO BMICTY 1iepito y Tijli 61pKin y 3,8 pasa 3a 0JHOYaCHOTO 3HUKEHHS BMICTy

cesieny Ha 24,1%.

2. The research involved a comprehensive evaluation of monofloral linden honey quality by determining its
organoleptic, and physicochemical indicators, pollen analysis, and confirming compliance with regulatory
documents. A total of 78 honey samples from various regions of Ukraine were investigated. 66 to 100 % of the
presented samples met the typical characteristics of linden honey. Determining the moisture content in honey
with linden pollen over 30% showed that it did not exceed 20 % and ranged from 16.7 to 19.6 %. The diastase
activity of honey with linden pollen varied widely, from 10.1 to 45.8 Goethe units. In the examined samples of linden
honey ranged from 81.7 to 87.7 %, while sucrose ranged from 2.8 to 3.9 %. Our research revealed that during the
analysis of linden honey samples, their electrical conductivity varied from 0.305 mS/cm to 1.102 mS/cm, and in
individual samples exceeded the standard values. On average, in monofloral linden honey with linden pollen
content of 30 % or more, the average electrical conductivity was within the recommended normative values. The
physicochemical analysis of honey samples with less than 30 % linden pollen content showed compliance with the



current regulatory requirements for water content, diastase activity, mass fraction of reducing sugars, sucrose,
and electrical conductivity. The proline content in honey samples ranged from 239.0 mg/kg to 471.0 mg/kg. In
linden honey with a pollen content exceeding 30 %, the average proline content was 24.5 % lower compared to
honey with less than 30 % pollen content. The ratio of fructose to glucose in linden honey ranged from 0.88 to 1.28.
The ratio of fructose to glucose in honey samples with less than 30 % linden pollen content ranged from 0.88 to 1.1,
while in samples with a pollen content of over 30 %, it ranged from 1.1 to 1.28. The analysis of the specific pollen
content in the investigated honey samples revealed that the linden pollen content ranged from 3.0 % to 89.0 %.
Among 10 samples of linden honey, pollen from leguminous plants (6.2-29 %) such as clover (Trifolium spp.), tufted
vetch (Vicia cracca), and white sweet clover (Melilotus albus) were present. It has been established that for samples
with pollen content ranging from 30 % to 89 %, the diastase number of linden honey was nearly consistent.
However, when the pollen content decreased to 15 %, the diastase activity was 36.6 % higher compared to the
same indicator in honey with 30 % pollen content. The quality parameters obtained in our research for monofloral
linden honey correspond to the requirements of the national honey standard and the current EU regulations, with
the dominant linden pollen content being no less than 30%. The work presents the results of experimental
research to determine the biological effects of cerium dioxide nanoparticles in the body of bees through oral and
contact administration. Cerium dioxide nanoparticles were applied as feed for bee colonies in 50% sugar syrup
concentrations of 58 mM, 29 mM, 5.8 mM, and 2.9 mM for 24 hours with an interval of 7 days. It was established
that cerium dioxide nanoparticles in all tested concentrations did not exhibit acute toxic effects. However,
concentrations of 58 mM, 29 mM, and 5.8 mM accelerated bee mortality by up to 30 % when administered orally
and up to 40 % when treating their body surface. Further findings showed that a solution of cerium dioxide
nanoparticles at a concentration of 2.9 mM extended the life of bees by 1.5 times. It was found that feeding bees
with sugar syrup containing this additive and treating bee brood and body surface with a water solution of this
preparation at a concentration of 2.9 mM reduced the damage to bee colonies by sacbrood disease to a moderate
level (10-50 larvae per cell). For the purpose of improving bee colonies in natural conditions, the optimal
concentration of cerium dioxide nanoparticles in sugar syrup was experimentally confirmed to be 2.9 mM. Thus,
feeding bees with sugar syrup supplemented with 0.05 % cerium dioxide nanoparticles did not exhibit a toxic
effect on bee colonies during the winter period. When bees were fed with linden honey containing cerium dioxide,
there was a 6.2-fold increase in cerium content in their bodies and a decrease of magnesium by 13.8 % and
selenium by 14.5 %. The utilization of linden honey with cerium dioxide supplementation for feeding bee colonies
resulted in an 8.6-fold increase in cerium content in the bee's honey while maintaining stable levels of magnesium,
zinc, and selenium. Feeding bee colonies with linden honey containing cerium dioxide practically did not affect the
magnesium, zinc, and selenium content but led to a 1.9-fold increase in cerium content in the beeswax. Dosing bee
colonies with sugar syrup supplemented with cerium dioxide resulted in a 3.8-fold increase in cerium content in
the bees' bodies along with a simultaneous decrease in selenium content by 24.1 %.
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TOJIOBH pajgu

Biacue IlpisBume Im'st [To-6aThKOBI [llesyenko Jlapuca BacuiisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimanbHuMil 3a MiArOTOBKY Bospuyk Cepriit Bacunbosiy

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Opuenko TetsaHa AHaTosiiBHa



