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Pedepar/aHoTanis:

1. Cucrema oLiHKM B IpOrpaMax Bifoopy Ta MPUMHATTS YIIPABIiHCbKUX PillleHb y MOJIOYHOMY CKOTApCTBi yCHILTHO
peanisyeTbCs B €TaJIOHHUX (3pa3KOBUX 200 pedepeHTHUX) MONYJILisSX TBAPUH, SKi TeHOTUIIOBaHi Ta PEHOTUIIOBO
OLliHEHI 3a BEJIMKOIO KiJIbKICTIO O3HaK. [10CTiliHE pO3MIMPEHHSI MACUBY TaKUX JAHUX € KDUTUYHO BOKJIMBUM JJI51
CeJIEKLiTHOTO MIPOLeCy, OCKiIbKY 3a6e3Ieuye OCHOBY 1711 TOUHOTO OLIiHIOBaHHSI Ta IIPOTHO3YBAaHHS IJIEMIHHO]
L[iHHOCTi MOJIOIMX TBapyH. BogHOYAC TaKi AaHi MOXKYTh 6yTU MOB'SI3aHi 3 XapYOBOIO IiHHICTIO MOJIOKA Ta
e(PeKTUBHICTIO BUKOPUCTAHHS KOPMOBOTO 6i/Ika KOPOBAMH, 1J0 MA€ BAKIMBE €KOHOMIUHE 3HAYEHHS /1711 MOJIOYHOTO
CKOTapCTBa. B ymoBax rocnoapcTs YKpaiHu (OpMYyBaHHS NOJiOHMX HAyKOBO-€KCIIEPUMEHTAIbHUX CUCTEM
HabyBa€ NEPIIOYEProBOro 3HaYEHHS], OCKIJIbKY J1a€ 3MOTY II€PEBipsITH POOOUi riloTe3! Ta ONEPATUBHO NIPUIMaTH
OOI'PYHTOBAHI pillleHHS1 y BUPOOHNYMX YMOBaX. EQEKTUBHICTh BUKOPUCTaHHS KOPMIB y CKOTApCTBI 3a/IMLIAE€THCS

KJIIOYOBUM HAIIPSIMOM CY4aCHUX IIPOrpam BifloOPY, OCKIJIbKY JO3BOJISIE 3MEHIINTH BUTPATU Ha BUPOOHULITBO



IPOAYKIi 32 paxyHOK ONTHMI3alii OCHOBHOI CTaTTi (PiHAaHCOBUX BUTPAT, TIOB’S13aHUX 3 €EKOHOMi€I0 KOpMy. SIK
CIIPOILEHUM Ta AOCTYIHUH CIOCi6 OLiHKM Takoi e(peKTUBHOCTI aBTOPaMu IIPUIHATO po6o4y rirnoTesy
KOMIIJIEKCHOT'O aHaJli3y OCHOBHUX KOMIIOHEHT MOJIOKA [0 SIKUX BilHECEHO BMICT XXUPY, 0iJIKa, IaKTO3U, PiBEHb
CEYOBMHU MOJIOKA Ta 6iOXiMiYHMIT aHaJli3 KPOBI AOCiIKYBaHMX TBAPMH. BU3HaUeHO B3a€MO3B'I3KMU Ta PerpeciiHi
3a2JIE)KHOCTi MDK OCHOBHMMHU KOMIIOHEHTaMH MOJIOKa (BMICTOM KUPY, 6iJIKa Ta JIaKTO3H), BEIMYUHOIO HAZIOI0,
>KMBOIO Macol0 KOpiB, piBHEM a30Ty ceqyoBUHU B MoJioli (MUN) Ta 110Ka3HUKOM e(peKTUBHOCTI BUKOPUCTAHHS a30Ty
mosioka (MNE). BuBueHo sIK OCHOBHi 6i0xiMiuHi Mapkepy, NoB’a3aHi 3 MUN i e(peKTUBHICTIO BUKOPUCTAHHS a30Ty
MOJIOKA KOPOBaMHU, TPOAHAJi30BaHO 3arajibHU i IpsiMuii 6isipy6iH, ceU0BUHY, KPEAaTUHiH, aKTUBHICTb
asaHiHaMiHOTpaHcdepasy, acnapTaTamiHoTpaHcdepasu, ramma-TayTaMinTpancdepasy, BMIiCT I71I0KO3H, abO0yMiHIB
i 3arasibHOroO 6is1ka. Ha OCHOBI JaHKUX KPOBi NOCIiIP)KyBaHMX TBAPUH BCTAHOBJIEHO 3B'SI3KM Mi’K OCHOBHUMU
6i0XiMiYHUMU TTOKa3HUKaMHU Ta MOTEHILIITHMMU O3HaKaMU-TIpeauKTopamu. OLliHeHO piBeHb MiHJIMBOCTI Ta XapaKTep
B32€MO3B'3KiB MI>K KOMITOHEHTaMU MOJIOKaA (BMICT XUpY, 0iJIKa, JIaKTO3H), BEIMYMHOIO HAJI0I0, XMBOIO MaCOIO KOPiB,
piBHsaMu MUN i MNE. Y3arajisHeHO pe3ysIbTaTH BJIACHUX JOCIIIIKEHb i CBITOBOTO JOCBiNy IIOJ0 MiHJIMBOCTI Ta
B32€MO3B’13KiB OCHOBHMX KOMIIOHEHTIB MOJIOKA, BKJIIOYAI0UX BMICT >KUPY, 6isIKa, JT1aKTO3H, a TaKOX IoKasHuku MUN
i MNE. BcTaHOBJIEHO 3aJ1€KHICTb €(DEKTUBHOCTI BUKOPUCTaHHS a30Ty (MNE) Bi reHeTUYHMX i cepelOBUALIHUX
YMHHMKIB. BUBHAY€HO MOKJIMBOCTI BUKOPUCTAHHS iHIMBiNyanbHUX i rpynoBux 3HaueHb MUN ta MNE y nporpamax
OLIiHIOBaHHS i BiiOOPY 3 METOIO MiJBUIIEHHSI MOJIOYHOI TPOYKTUBHOCTI, IIOKPAL€HHS CKJIally MOJIOKA Ta
e(eKTUBHOCTI BUPOOHNULITBA. OOGI'PYHTOBAHO MiAXOAX [0 MOOYIOBY ONMCOBOi MaTEMATUYHOI MOJEJIi OL[iHKA
e(peKTMBHOCTI BUKOPUCTAHHS @30Ty MOJIOYHUMU KOPOBAMU 3 YPaxXyBaHHSIM B3a€MO/Iii FT€HOTHUITY Ta CePEOBULIA.
Bcboro npoananizoBaHo 4 NponyKTUBHI 03HakM (Haaiit 3a 305 [HIB jaKkTallii, BMIiCT Xupy Ta 6ijKa, KiJIbKiCTh MOJIOKA,
CKOPMIOBaHOIO Ha eHepreTuyHy LiHHicTe — ECM), a Takoxx 10 6i0XiMiYHMX OKA3HUKIB: 3arajbHU 6inipyoiH,
npsMui 6inipy6iH, ceuoBrHA, KpeaTuHiH, anaHiHamiHoTpaHcdepasa (AJIT), acnaprataminoTpaHcdepasa (ACT),
ramma-rayramintpancdepasa (I'TT), riaokosa, anboyMiHu, 3arajapHUi 6i70K. BaxksinBum 6iomapkepoMm, SIKUK
BijoOpakae ePeKTUBHICTb 6iJIKOBOrO OOMiHY KOpIiB, piB€Hb CIIOXKUBAHHS Ta SKICTb «BXiHOr0» MPOTEiHY, a TAKOX
6asiaHc eHeprii B palioHi, € a30T ceyoBuHU MoJioka (MUN). Konnentpaniiss MUN He € gocTaTHbO iHOOPpMaTUBHUM
iHCTpyMeHTOM (eHOTUIyBaHHS A5 ToKpameHHss MNE, ogHak ii BUMiproBaHHSI Ha PiBHi CTaja 103BOJISIE OiIbIl
TOYHO KOPUT'YBaTU PaliOH 3 METOIO IiIBUILIIEHHS [1IepeTPaBHOCTI KOPMY ab0 e(eKTUBHOCTI BUKOPUCTaHHS a30Ty. Ha
Hall IIOIJIs17, Bidyaslizallis Takoi 3aJ71€XKHOCTI Jjae 3MOTy BUOKPEMUTH TBAPUH i3 BUCOKUMU NoKazHUKamu MNE 3a
ontumasnbHux 3HaveHb MUN y nianazoni 8-12 mr/nj. Hamu BCTaHOBJIEHO NE€BHi 3aJ1€XKHOCTI BUKOPUCTAaHOI MOJIEJII,
KOJIu 3i 36i7IpIIE€HHSIM 1060BOro Hamo 3HadyeHHs: MNE 3pocTae 1o piBHS 53Kr MOJioKa Ha 00y, HicJIst 4oro
CTabisizyeThCsl Ta Ma€e TEHJIEHIIi0 [0 3HIDKEHHS. OTPUMaHi pe3yJsIbTaTi MOXKYTb OYTH OCHOBOIO JJ1s1 peKOMeHIallii
1040 BKJIOYeHHS NokasHukiB MUN i MNE 1o cucrem OLjiHKM Ta MOHITOPUHTY IIPOLYKTUBHOCTI Ta 10OpO0OYyTYy KOPiB.
BukopucTaHHs OTPUMaHUX PErPECIMHUX 3aJIEXKHOCTEN JO3BOJISE TPOrHO3YBATU SAKiCHI XapaKTEPUCTMKU MOJIOKA, a
TaKoX e(PeKTUBHICTb BUKOPUCTAHHS a30Ty KopMy. O1jiHKa iHAMBinyanbHuX i rpynoBux 3HadeHb MUN Ta nokasHuka
MNE y nporpamax cejieKIiiHoro Bif6opy CIpUsiITUME MiABUILEHHIO MOJIOYHOI [IPOAYKTHMBHOCTI, TOKPAI€HHIO

CKJIaJly MOJIOKA Ta 3pOCTaHHIO €(PEKTUBHOCTI BUPDOOHULITBA.

2. The evaluation system used in selection programs and management decision-making in dairy cattle farming is
successfully implemented in reference (model or benchmark) animal populations that have been genotyped and
phenotypically evaluated for a large number of traits. The continuous expansion of this dataset is critically
important for the breeding process, as it provides the basis for accurately evaluating and predicting the breeding
value of young animals. At the same time, such data can be linked to the nutritional value of milk and the efficiency
of feed protein utilization by cows, which is of significant economic importance for dairy production. In the
context of Ukrainian farms, the development of such scientific and experimental systems is of paramount
importance, as it enables the testing of working hypotheses and the prompt adoption of informed decisions under
actual production conditions. Feed efficiency in livestock farming remains a key focus of modern selection
programs, as it allows for reducing production costs by optimizing the main component of financial expenses
related to feed savings. As a simplified and accessible method for assessing such efficiency, the authors adopted a
working hypothesis of a comprehensive analysis of the main components of milk, which includes fat, protein, and



lactose content, milk urea levels, and biochemical blood analysis of the studied animals. Correlations and
regression relationships were determined between the main milk components (fat, protein, and lactose content),
milk yield, cow body weight, milk urea nitrogen (MUN) levels, and the milk nitrogen efficiency (MNE) index. The
main biochemical markers associated with MUN and milk nitrogen utilization efficiency in cows were studied, and
total and direct bilirubin, urea, creatinine, and the activity of alanine aminotransferase, aspartate
aminotransferase, gamma-glutamyltransferase, glucose, albumin, and total protein levels. Based on blood data
from the study animals, correlations were established between key biochemical parameters and potential
predictive markers. The degree of variability and the nature of the relationships between milk components (fat,
protein, and lactose content), milk yield, cow body weight, and MUN and MNE levels were assessed. The results of
our own research and global experience regarding the variability and relationships of key milk components,
including fat, protein, and lactose content, as well as MUN and MNE values, were summarized. The dependence of
nitrogen utilization efficiency (MNE) on genetic and environmental factors was established. The potential for using
individual and group MUN and MNE values in evaluation and selection programs to increase milk productivity,
improve milk composition, and enhance production efficiency has been identified. Approaches to constructing a
descriptive mathematical model for evaluating nitrogen utilization efficiency in dairy cows, taking into account the
interaction between genotype and environment, have been substantiated. A total of 4 production traits were
analyzed (milk yield over 305 days of lactation, fat and protein content, and energy-corrected milk [ECM]), as well
as 10 biochemical parameters: total bilirubin, direct bilirubin, urea, creatinine, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma-glutamyltransferase (GGT), glucose, albumin, and total protein. Milk
urea nitrogen (MUN) is an important biomarker that reflects the efficiency of protein metabolism in cows, the level
of intake and quality of “incoming” protein, as well as the energy balance in the diet. MUN concentration is not a
sufficiently informative phenotyping tool for improving MNE; however, measuring it at the herd level allows for
more precise dietary adjustments aimed at improving feed digestibility or nitrogen utilization efficiency. In our
view, visualizing this relationship allows us to identify animals with high MNE values at optimal MUN levels in the
range of 8-12 mg/dL. We have identified certain dependencies of the model used, where as daily milk yield
increases, the MNE value rises to 53 kg of milk per day, after which it stabilizes and tends to decrease. The results
obtained can serve as a basis for recommending the inclusion of MUN and MNE indices in systems for evaluating
and monitoring cow productivity and welfare. The use of the regression relationships obtained allows for the
prediction of milk quality characteristics as well as the efficiency of feed nitrogen utilization. Evaluating individual
and group values of MUN and the MNE index in breeding programs will contribute to increased milk production,
improved milk composition, and enhanced production efficiency.
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