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Pedepar:

1. Incepraliist npucBsY€eHa BUBYEHHIO BILJIMBY OPraHiYHUX CIIOJIYK MiKpoesJeMeHTiB Ha MeTaboJIiuHi Ipoliecu Ta
AHTUOKCUJAHTHUI CTaH opraHismy TBapuH. OpraniuHi ¢popmu maHrany (Mn+2mLITET400), umaky (Zn2+mLITE['400),
¢depymy (Fe+2/+3mLITEI'400) Ta kynpymy (Cu2+mLITEI'400) cTBOpIOBa/IX IIISIXOM 3'€IHAHHS MiKpO€JIeMEHTIB 3 N-
I1eriJIbOBAHOIO ITIyTAMiHOBOIO KMCJIOTOI0. BUBYEHO IUTOTOKCUYHI BJIACTHUBOCTI Ta 6i0JOCTYIHICTh OPraHiuHuX
CITIOJIYK MiKPO€JIEMEHTIB. 3aCTOCYBaHHS HU3bKUX [I03 OPraHiYHOTO MaHraHy, IMHKY, GepyMy Ta KyIIpyMy LIypam He
[I0Ka3yBaJIO HETaTMBHOTO BIIMBY HAa FéMOIIO€3, METa00IiYHi Ta aHTUOKCUIAHTHI IPOLIECU B OPTaHi3Mi.
3romoByBaHHS CBUHSM NpoTsirom 90 11i6 MiHepasbHOI KOPMOBOi JO6ABKU 3 OPraHiYHUMMU CIIOTyKaMu1

MiKpoeJIeMeHTIB y [,03aX, HIKYMX 32 MaHraHoM Ha 58 Ta 61 %, nuHkom Ha 80 Ta 83 %, dpepymom Ha 64 Ta 67 % i



KyIIpyMoM Ha 49 Ta 52 %, NOPiBHSIHO 3 BMICTOM HEOPraHiYHUX MIKpPOEJIEMEHTIB, MaJIO TIO3UTUBHUI BIUIUB HA
OpraHi3m. PeKoMeH10BaHi HMXYi 031 OPTraHiuHMX CIIOJIYK MaHTaHy, LMHKY, (pepymy Ta Kynpymy 3abe3rnedyBanu
cTabinbHi ¢iziosoriyHi 10Ka3HMKY reMoIoe3sy, IPOTeiHOBOTo, BYIJIEBOJIHOIO Ta JIiMiIHOro 06MiHY, aKTUBHOCTI
CYIEPOKCULAMCMYTa3H, IJIyTaTIOHIIEPOKCUA3U Ta KaTasasu i BMicTy TEK-akTUBHUX NIPOIYKTIB. Y BiAroAiBEIbHUX
CBUHEM TMOKpallyBanncs IPOLYKTUBHICTD Ta sIKicTh M'aca. KiouoBi c0Ba: opraniyni mikpoenementu (Mn, Zn, Fe,
Cu), mypu, CBUHI, IUTOTOKCUYHICTb, 6i0JOCTYNHICTb, FeMOII0e3, MeTabo0J1i3M, aHTUOKCUJAHTHUMN CTaH,

IIPOYKTUBHICTB, SIKiCTb M'siCa.

2. The dissertation work presents the results of studies on the influence of organic compounds of microelements
(Mn, Zn, Fe, Cu) combined with a nanopolymer transporter based on N-PEGylated glutamic acid, on physiological,
biochemical, antioxidant, and productive indicators in animals. The effectiveness of using a mineral feed additive
with organic compounds of manganese, zinc, iron, and copper in doses lower than inorganic salts for fattening pigs
to ensure the physiological course of hematopoiesis, metabolism, and antioxidant protection, productivity and
meat quality is scientifically proven. Nanopolymer transporters based on N-PEGylated glutamic acid were
synthesized and selected as a ligand for combination with sulfate salts of microelements — manganese, zinc, iron,
and copper. This enabled creation of organic forms of manganese (Mn+2mLITET'400), zinc (Zn2+mLITEI'400), iron
(Fe+2/+3mLIIEr'400) and copper (Cu2+mLITIEI'400). There were 0.0359 mmol Mn2+, 0.0319 mmol Zn2+, 0.03 : 0.05
mmol Fe2+/3+, and 0.0222 mmol Cu2+ in 1 gram of the newly created organic compounds. Doses of organic
compounds of microelements with no cytotoxicity were established on cell culture studies. The addition of
Mn+2mLPEG400, Zn2+mLPEG400, Fe+2 /+3mLPEG400, and Cu2+mLPEG400 to the feed for laboratory animals
during thirty days showed no toxic effect on their organisms. High biological availability of organic compounds of
manganese, zinc, iron, and copper with N-pegylated glutamic acid was established based on the study of blood and
tissue indicators (liver, spleen, kidneys, muscles) in laboratory rats. Organic compounds of microelements in lower
doses compared to inorganic salts, for manganese - by 68-76%, zinc - by 40-48%, iron by 40-49.2%, and copper
by 70-82.5% did not show differences in the indicators of hematopoiesis, metabolic processes, and the state of the
antioxidant system in blood and tissues of the liver, spleen, kidneys, and muscles of experimental animals. A new
preparation with a complex of organic forms of microelements and a polymer transporter based on N-PEGylated
glutamic acid was developed and used as mineral feed additive. Fattening pigs for 90 days with a mineral feed
additive, containing organic compounds of microelements in lower doses compared to a traditional mineral feed
additive containing inorganic microelements (for manganese - by 58 and 61%, zinc - by 80 and 83%, iron - by 64
and 67%, and copper - by 49 and 52%), had a positive effect on the organism. The lower doses of organic
compounds of manganese, zinc, iron, and copper used in pigs ensured a stable physiological course of
hematopoiesis, protein, carbohydrate, and lipid metabolism, and also balanced the indicators of the antioxidant
system (activity of superoxide dismutase, glutathione peroxidase, and catalase, and the content of thiobarbituric
acid reactive substances). At the same time, the introduction of organic forms of manganese, zinc, iron, and copper
into the diets of fattening pigs in the period from 75 to 165 days of life contributes to the improvement of
productive indicators (increase in live weight, live weight gains, slaughter weight, and slaughter yield of carcass,
improvement of feed conversion) and meat quality (total moisture and acidity, content of dry matter, soluble
protein, cholesterol, and intramuscular fat). The addition to the diets of fattening pigs of organic forms of
microelements is important for ecology, as it reduces the input of elements with excrements into the environment.
The methodology for creating mineral feed additives with organic compounds of microelements in a complex with
a polymer transporter based on N-PEGylated glutamic acid can be proposed for domestic manufacturers of
premixes and feed additives as an innovative technology. Key words: organic trace elements (Mn, Zn, Fe, Cu), rats,
pigs, cytotoxicity, bioavailability, haematopoiesis, metabolism, antioxidant status, productivity, meat quality.
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