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ECOLOGICAL BIOTECHNOLOGIES FOR THE PRODUCTION AND APPLICATION
OF INNOVATIVE FEED ADDITIVES FOR ANIMALS AND AQUACULTURE

Ecological biotechnology for the production of innovative animal feed additives using selenium nanoparticles
offers a sustainable and environmentally friendly solution to improve animal health and productivity.
Key words: “green” synthesis, nanoparticles, selenium, regulatory mechanisms, bacteria, stress.

OaHMM 13 NMEPCIEeKTUBHUX HANPSMKIB CUIBCHKOIO TOCHOJApCTBAa € BUPOOHUIITBO KOPMOBHUX
N00aBOK, K1 BIAITPalOTh BUPIMIAIbHY POJb Y MOKpAIEHHI 3/I0pOB’sl, pOCTy Ta MPOAYKTUBHOCTI
TBapuH. OAHaK TpaAMLiAHI METOAM BUPOOHUITBA KOPMOBHMX JOOABOK YacTO IependavaroTh
BUKOPHUCTaHHS CHHTCTUYHHUX PEYOBHH, SIKi MOXKYTh MaTH IIKIUIMBUI BIUIMB Ha 3[J0POB’Sl TBAPUH Ta
HABKOJIUIIIHE cepenoBuiie [6, 8].

Cenen 3a3BHYail BUKOPUCTOBYETHCS SIK J00aBKa J0 KOPMIB JUIsl MIJBUIICHHS IMYHITETY Ta
3arajibHOro cTaHy 370poB’si. CelleH BUIYCKA€THCS B PI3HUX (OpMax: HEOpPraHIUHUM, OpraHiuHUM,
CEJICHIT HaTpito 1 celeHOMeTiOHIH. HuHI MpONOHy€eThCsS BUKOPUCTOBYBATH HAHOYACTHUHKH CEJICHY
JUIE TIOKpAIlEHHS JOCTAaBKU Ta TMOTJMHAHHS MIKPOECJIEMEHTa, HE BUKIMKAIOYM TOKCHYHOCTI.
3acTocyBaHHS HEOPTraHIYHOTO CEJIEHYy B KOpMax JJs NTHI NPOJEMOHCTPYBAJIO MOro HUXKUIY
010JOCTYIHICTh Y JBaHAMIATUIANINA KHIII, a TaKOXX 30UIbIICHHS HAKOMHYEHHS B OpraHax, sKi
OepyTh y4acTh Yy TIpoIecax JETOKCHKAIlli, MOPIBHSAHO 3 [OJaBaHHSM OPraHIYHOTO CEJeHY 1
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HaHoyacTHHOK Se. [icTomaTonoriyHWil aHami3 MOKa3aB, IO NAN0SE HE CHPUYUHSE KOTHUX
IIKIJUIMBUX BIUIMBIB Ha JOCHI)KYBaHI TKaHWHU HE YIIKO/KYE eMiTeNiaabHl KIITHUHU TPaBHOI
CUCTEMHU Ta HEHpPOHHI TiJia B TKAHMHAX MO3KY.

OnHa 3 TakUX TEXHOJIOTIH mepenbavae cuUHTE3 HaHOYacTHMHOK ceneHy (SeNPs) 3
BHKOPHUCTAHHIM POCIMHHUX EKCTPAKTIiB Ta MIKpOOpPraHi3MiB, TakuX sK Oakrtepii, rpubu Ta
BojopocTi. CeneH € BaXJIMBUM MIKPOGIEMEHTOM SIK IS JIOAWHM, Tak 1 juig TBapuH. Lli
HAaHOYACTHMHKU MAalOTh PAJl IepeBar nepei TpaguliiHuMu ¢opMaMu 100aBOK CENeHY, OCKUIBKH
BOHHM MAIOTh BHILY 010JOCTYIHICTh, a cCMHTe3 SeNPS 3 BUKOPUCTaHHAM POCIMHHHUX EKCTPAKTIB Ta
MIKpPOOpPTaHi3MiB € OUTbIT €EKTUBHUM 1 €KOJIOTIYHO YHUCTUM METOJIOM TOPIBHSIHO 31 3BUYAMHUM
XiMiuHUM cuHTe30M. [Iporec cuHTE3y BKIIIOYAa€ BUKOPUCTAHHS CEJICHY 3 HEOPTaHIYHHUX CIIOJNYK,
30KpeMa CEJICHITY HATPitO i BIJHOBJICHHS HOr0 B HAHOYACTHHKH [7].

SeNPsS MoOXyTh B3aeMOMISITH 3 PI3HUMH CHTHAIBHHUMH NIISIXaMH B KiIiThHi. OgHUM 3
BXIMBHUX IIISAXIB € IUIX SAEpHOr0 (pakTopy eputpoinHoro 2-crnopimneHoro daxrtopy 2 (Nrf2).
Nrf2 — ue ¢akTop TpaHCKpHIILIi, SKAH PEryJI€ EKCIPecilo TIeHiB, Mo OepyTh yd4acTh B
AHTHOKCHJIAHTHOMY 3aXHCTi Ta KJIITHHHIN aeTokcukariii. SeNPs MoxyTh aktuByBaTH muisix Nrf2,
10 MTPU3BOUTH JI0 IOCHIICHHS €KCIpecii aHTHOKCHAAHTHUX (DEPMEHTIB Ta IHIIMX 3aXMCHUX OLIKIB
[1]. SeNPs Takox MOXyTh B3a€MOMiATH 3 curHagbHUM 1uiixoM mTOR, kotpuit Gepe ydacts y
pocri, mpomideparii Ta BwkuBaHHI KITHH [2]. SENPS MOXyTh B3a€MOJISATH 3 HU3KOIO I1HIIHX
CUTHAJIbHUX IIJISXiB, BKJIIOYAIOYM LUIIX MPOTETHKIHA3M, 10 akTuByeThbcsa MmiToreHoM (MAPK) Ta
curHanpHUH wissx Wnt [1, 12]. 3araneauii BimuB SeNPs Ha CUTHaIBHI NUIIXH B KIIITHHI MTOJIATAE Y
CHPUSHHI BIJKUBAHHIO KIIITUH 1 3aXUCTI BiJl OKCHJIATUBHOTO CTPECY Ta MOIIKOKEHHS.

HanowactuHku ceneHy, OTpUMaHi 3 APIKIKIB, IEMOHCTPYIOTh BUCOKY CTaOLIbHICTD, XOPOIILY
010CYyMICHICTh Ta IMyHHY pEryJlliio, MOTEHIIIHO MOKpAallyloYd 3J0pOB’S TBapHUH, MNTHUI Ta
aKBAaKYJbTYpPH 1 3aXHCT BiJ] OKCHIATHBHOTO CTpecy Ta iH(ekmiianx 3axBoproBanb [10]. Takwmii
HAHOCETIEH MOKHA BBOJIUTHU 3 KOMEPLIMHUMU KOpMaMH JJi MiABHILIEHHS CTIHKOCTI MO CTpecy Ta
T IBUIIICHHS] TPOTyKTUBHOCTI TBAPHUHHHMIITBA.

JlochimkeHud MO3UTHBHUI BIJIMB HAHOYACTUHOK CeNieHy, cTalinizoBaHuX L-mucreinom
(SeNps/L-Cys) sk xapuoBOi q00aBKH, Ui MOJIYJISIIl IMYyHOJOTIYHOTO, OKHCHOTO CTaTyCcy Ta
NPOJYKTHBHUX MapaMeTpiB y paitmyxnoi ¢popemi [11].

Hosenena 3nathicth Bacillus paralicheniformis Y4 npoaykyBaTi HaHOYaCTHHKH CEJICHY Ta
MOCHJIIOBAaTH aKTUBHICTh (epMeHTy KapOokcuMeTwinentonasu. Lli Oamwim 34aTHI €KOJOTIYHO
BUJANSTH CEJCHIT 13 3a0pyAHEHHMX MICIb, III0 Ma€ BETUKUN TMOTEHIan A BUPOOHUIITBA
HaHOYACTHHOK CEJIEHY SIK KOPMOBHX JI00aBOK 3 METOIO ITIIBUIIICHHS PEHTA0EIHHOCTI BUPOOHHIITBA
arpapHoi mpoxykiii [9]. TloBimoMaseTbcs MPO CHHTE3 HAHOYACTHHOK 3a yYacTi PI3HHX
MIKpOOprasi3miB [3, 8] Ta y pa3i BUKOPUCTaHHS BIJIXOJIB CLILCHKOIOCIOJAPCHKOTO BUPOOHUITBA
[6].

3aranoM, eKoJIOoTiyHI O10TEXHONOTIT JIsi BUPOOHUIITBA 1HHOBAIIITHIX KOPMOBHX J100aBOK st
TBAapUH 3 BUKOPUCTAHHSIM HAaHOYACTHHOK CEJICHY IMPOTIOHYIOThH CTAJIe Ta €KOJIOTIYHO YUCTE PIICHHS
JUIA TIOKPAICHHS 370pOB’Sl Ta MNPOAYKTUBHOCTI TBapuH [4]. BukopucTOBYIOYM BiTHOBHHI
MOTEHIlIa]l POCTUHHUX EKCTPAKTIB Ta MIKPOOPraHi3MiB, MJOCTIAHUKH MOXYTh CTBOPIOBATH
HAHOYACTUHKH, sIKi € OUThII O10JOCTyMHUMH Ta OE3MEYHUMH [JIsl HABKOJHUIITHHOTO CEPEIOBHIIA,
HDK TpaauuliiHi ¢opMu 100aBOK cejieHy. 3aBJISKH MOJAJIbIINM JOCHIIKEHHSIM 1 po3poOKaM Iii
TEXHOJIOTIT MalOTh MOTEHIIAJl PEBOJIOIIOHI3YBAaTH 1HIYCTPi0 KOPMIB JUIS TBApHH, BiIKPHBAIOUH
[IUIAX 0 OUTBIN CTIHKOTO Ta 3J0POBOr0 MailOyTHBOTO.
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THE BEHAVIOR OF DAIRY CATTLE AND ITS USE IN THE MANAGEMENT OF
TECHNOLOGICAL PROCESSES

Behavioral reactions of cows are a kind of litmus, with the help of which it is possible to evaluate the conditions
of keeping, feeding and exploitation of animals.
Key words: behavior, dairy cows, adaptation, comfort.

In the early stages of the development of its history, humanity showed an interest in the
behavior of animals. Even the first hunters studied the behavior of their prey, as evidenced by
numerous drawings on cave walls. The scientific approach to the study of animal behavior
originates from the works of naturalists of the 18" century, such as White and Leroy, but it is
Charles Darwin who is considered the founder of the scientific approach to the study of animal
behavior. The study of animal behavior from a scientific point of view began relatively; the
behavior of wild animals studied in more detail and to a lesser extent the behavior of farm animals
[1, p.202; 2, p.494].

Behavior considered the most important indicator of detecting all deviations in the health and
productivity of animals. It manifests itself in all elements of production technology, forming a
complex system in combination with climatic, mechanical and organizational ones. The science of
animal behavior is experiencing a period of rapid development, both in terms of fundamental
research and in applied aspects.

The very term "ethology" and attempts to study the behavior of animals by external detailed
description of it can be attributed to the works of R. Reomur, G. Buffor, J.-B. Lamarck, F. Cuvier,
who recognized the presence of intelligence in animals, which provides them with the ability to
learn and use life experience.

The ethology of farm animals developed intensively during the period of improvement of
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