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?BinonepKiBChKHil HALIOHAIBHUI arpapHUil YHIBEPCHTET,
1. Co6opHa, 8/1, m. bina Llepksa, KuiBcbka o6macts, 09117, Ykpaina

Y emammi npeocmaeneni 0ani Mon0uUHOI NPOOYKMUBHOCI, BIOMBOPHOI YYHKYIT I XiMiUH020
CK1ady MOJOKA, a MAKOMC 2eMAamonociuHi NOKA3HUKU Kpoel I  pyoyesoi piounu y
BUCOKONPOOYKMUBHUX KOPI8 20IUIMUHCHKOI NOPOOU HIMEeYbKoi cenekyii, YKpaincbkoi 4opHo-psadoi
MOJIOYHOI ma YKpaiHCbKOI 4ep8OHO-psAOOI MONOYHOI nopio 6 nepwiuti nepiod aakmayii 3a
320008Y8aHHS IM PI3HUX 003 3MIWAHONI2AHOHUX Komniekcié L{unky, Maneany ma Kobanemy.

Bcmanoeneno, wo suxopucmanus 6 KOpmositi cymiuti 3MianoiicaHOHUX Komniekcie L{unky,
Maneany it Kobanemy, 6 nopisHaHHi 3 ix cyibghamamu, CHpUsSmMauU8o NAUBAE HA NOKAZHUKU MOJIOYHOT
NPOOYKMUBHOCMI [ I0MBOPHOI (hyHKYIT KOPi6 ma XiMIYHO20 CKIady iX MOJIOKA, a UMPAmMu KOPMY 3i
30L1bWEHHAM NPOOYKMUBHOCIIT MEAPUH NPU YbOMY 3MEHULYIOMbCSL.

Buxopucmannsa 6 payionax niooocnionux kopie pisHux ¢gopm i pieuie L{unxy, Maneamny i
Kobanemy ennunyno na 6inkosuil i 8yene800HO-CUpOSULl 0OMIH ma Kpawyi pe3yibmamu 0yau
00epoicani npu BUKOPUCAHHI Y KOPMOCYMIWIE PI3HUX PIGHI8 YUX MIKpOeleMeHmi6 3a PaxyHoK ix
3MIUAHONI2AHOHUX KOMNIEKCIB.

Y pybyesiii piouni oocnionux xopise eenuyuna pH 36invuiyeanacs 6 ayscnull Oik ma pizHuys
00 KOHMPOAbHOI epynu 6y1a cmamucmuyHo 00cmosipHoro. Taxooic cnocmepicanacs menoeHyis 00
30inbenHA 3anuuKkoso2o Himpozeny nopisnano 3 koumpoaem. Busenena oocmosipna piznuys no
3MenuenHIo amiaynoco Himpoeeny 6 pyoyesiii piouni kopie 00CiioOHux epyn, ujo c8iouums npo Kpawe
BUKOPUCMAHHS MA 3ACE0EHHS CUPO20 NPOMEIHY.

Haiikpawi noxaznuxu monounoi npoO0ykmueHocmi, XiMiyHO20 CKAA0y MOAOKA, 8I0MBOPHOL
@yHryii, kposi ma pyoyesoi piOUHU 00EPHCAHO NPU  BUKOPUCMAHHI 8 KOPMOCYMIUL
smiwanonieanonux komnaexcie Lunky, Maneany u Kobanomy, Koau KoHyenmpayis yux
mikpoenemenmia 6 1 ke CP cmanosuna, me: Lunxy — 60,8; Maneany — 60,8, Kobaremy — 0,78, Ceneny
— 0,3; Kynpymy — 12 i Hoody — 1,1. Taxoi konyenmpayii mikpoenemenmis 00Cseani 3a paxyHox ix
smiwanonicanOHux Komnaexcie, Kynpymy — iiozo cynogpamy, Hody — iiooumy xanito, Ceneny —
Cynnexcy ceneny.

Kirouosi cjaoBa: BUCOKOITPOAYKTHUBHI KOPOBH, MOJIOYHA
[MPOAYKTUBHICTH, BIITBOPIOBAJIbHA ®YHKIIA, TEMATOJIOI'TYHI TTOKA3HUKMN,
PVBILIEBA PIJIMHA, MIKPOEJIEMEHTH, 3MIIIIAHOJIIT AHHUI KOMITJIEKC.
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THE INDICES OF MILK QUALITY, REPRODUCTION, BLOOD AND RUMEN LIQUID
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FOR FEEDING OF MIXED-LIGANDE COMPLEXES
OF ZINC, MANGANESE AND COBALT
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The article presents data on milk productivity, reproductive function and chemical
composition of milk, as well as hematological parameters of blood and rumen liquid in high-yielding
Holstein cows of German selection, Ukrainian black-spotted dairy and Ukrainian red-spotted dairy
breeds in the first lactation period for feeding them different doses of mixed-ligand complexes of
Zinc, Manganese and Cobalt.

It is established that the use of mixed-ligand complexes of Zinc, Manganese and Cobalt in the
feed mixture in comparison with their sulfates has a positive effect on milk productivity and
reproductive function of cows and the chemical composition of their milk, and feed costs decrease
with increasing productivity.

The use of different forms and levels of Zinc, Manganese and Cobalt in the diets of
experimental cows affected protein and carbohydrate-fat metabolism and the best results were
obtained when using different levels of these trace elements in the feed due to their mixed-ligand
complexes.

In the rumen liquid of experimental cows, the pH value increased in the alkaline direction and
the difference to the control group was statistically significant. There was also a tendency to increase
residual nitrogen compared to control. There was a significant difference in the reduction of ammonia
nitrogen in the rumen liquid of cows of experimental groups, which indicates better use and
assimilation of crude protein.

The best indicators of milk productivity, chemical composition of milk, reproductive function,
blood and rumen liquid were obtained when using mixed-ligand complexes of Zinc, Manganese and
Cobalt in the feed mixture when the concentration of these trace elements in 1 kg of DM was, mg:
Zinc — 60.8; Manganese — 60.8; Cobalt — 0.78; Selenium — 0.3; Copper — 12 and lodine — 1.1. This
concentration of trace elements was achieved due to their mixed-ligandent complexes, copper — its
sulfate, iodine — potassium iodide, selenium — selenium suplex.

Keywords: HIGHLYPRODUCTIVE COws, DAIRY PRODUCTIVITY,
REPRODUCTIVE FUNCTION, HEMATOLOGICAL INDICATORS, RUMEN LIQUID,
MICROELEMENTS, MIXED-LIGANDE COMPLEXES.

MosnoyHe CKOTapCTBO — OJIHA 3 MPOBIIHUX Tajy3ei TBApUHHUIITBA, a MOJOKO i MPOIYKTH
fioro mepepoOKu He3aMiHHI B xapuyBaHHi jrozei (Pishchan et al., 2011) ta roaiBiii MOJOYHHUX TEJIST
(Svezhentsov & Kozyr, 1999; Kuznetsov et al., 2007). Tomy 3a0e3medeHHs HaCCICHHS MOJOYHUMHU
NPOAYKTAMHM € BU3HAYAJIBHOIO MEpPEAyMOBOIO €(PEKTHBHOIO COI[iaJIbHO-€KOHOMIYHOTO PO3BUTKY
JiepKaBu.

[IpakTuka BeIeHHS MOJIOYHOIO CKOTapcTBa B YKpaiHi JOBeNa, L0 BHUCOKOMPOAYKTHBHI
KOPOBH TOJIITUHCHKOI MOPOJIM, 3aBE€3€HI 3 3apyODKXKs, MalOThb HU3bKI aJanTaliiHi MOKJIUBOCTI,
OlIbIIe MiJAalOTHCS HETaTMBHOMY BIUIMBY HABKOJIMIIHBOTO CEpENOBHINA, YYTIMBI 10 CTPECIB,
BHUMOTJIMBI 10 YMOB yTPUMAaHHS Ta TOAIBII, Y HUX YacCTO MPOSBIIAIOTHCS MPOOIEMH 3 OCIMEHIHHSM 1
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BUHUKAIOTh Pi3HI He3apa3Hi 3aXBOPIOBAHHSA, TOMY LI TBAPHHU MAIOTh MaJIMi TEPMiH TOCIIOAAPCHKOTO
BUKOPHUCTAHHS.

MinepanbHi pe4oBHHH OEpyTh aKTHBHY y4acTb Y BCiX 0OMiHHHX ITPOIECax B OPraHi3Mi KOpiB,
TOMY TIpH 1X HecTadl BiA0YBalOThCS MOPYIICHHS Ta (DYHKIIIOHAJIBbHI 3MiHU B OpraHi3Mi TBapHH, 1110
NPU3BOJUTS JIO PI3HUX 3aXBOPIOBaHb Ta 3HIKeHHs npoayktuBHocTi (Klitsenko et al., 2001; Ibatullin
& Holubiev, 2017; Kropyvka & Bomko, 2017; Levitskaya, 2017), kpiM IbOro, 3HHKYETHCS
BUKOPHUCTAHHS KOPMOBOTO IIPOTEiHY, 3arajibHe CIIOKUBAHHS KOPMIB IIPH I[bOMY TaKOXK 3MECHIIIYEThCS
(Hellman & Carlson, 2003; Hnoievyi, 2006; Kulibaba et al., 2017).

MeTtorw mocnmimkeHb Oyllo BHBYCHHS Ta €KCIIEPHUMEHTaTbHE OOIPYHTYBAHHS ONTHMAIbLHUX
no3 Ilunky, Manrany i KobGanbTy B Ckiami 3MIIIAHOJNITaHIHUX X KOMIUIEKCIB B IMO€IHAHHI 3
Cenenom y ckmazni Cymiekcy B 1 kr CP Ta Bu3HaueHHs e(DeKTUBHOCTI iX BUKOPUCTAHHS B pallioHaX
BHCOKOIIPOYKTHBHUX KODIiB 3 3aCTOCYBaHHAM HOPMOBAaHHX MikpoeneMeHTiB Kympymy Ta Mony
HeopraHiuHoi Gpopmu.

Martepiaim i meroau. [Iy11 HaykoBO-TOCHoapcbkoro pociigy B ymoBax TOB «Tepe3une»
Oyno BiniOpano 20 KOpiB TOJIITHHCHKOI MOPOAM HIMENBKOI celekiii Ta mo 15 roniB HalOUIBII
BHUCOKOMNPOAYKTUBHUX KOPIB YKpPaiHChKOi YOpPHO-ps00i 1 4YEepBOHO-ps0O0i MOJOYHUX MOPiA 1
c(OpMOBaHO I’ATh TPYN KOpiB-aHAIOTIB 10 10 TOMIB y KOXHIHN, 3 AKUX BUAUTMIA | KOHTPOJBbHY U
qotupH (2, 3,4 1 5) nocnigui rpynu. Cxema nociifgy npuBeneHa B Tabmuii 1.

Tabnuya 1
CxemMa HayKOBO-TOCIIOAAPCHLKOro gocuainy, n=10

I'pymu JocmimkyBannii pakTop

Kopmocywmimr (KC) + cymbdat xynpymy + #oaut kamiro. B 1 kr CP mictutbes, mr: Hunky — 32,4;
Manrany — 27,8; Ko6ansty — 0,27; Ceneny — 0,3; Kynpymy — 12 i Hony — 1,1.

KC + cynpatu Hunky, Manrany, Kobansty #t Kynpymy + Cymieke Se i fiogut kamiro. B 1 xr CP
II nocmizaa | mictuThes, Mr: Liunky — 76; Manrany — 76; KoGansty — 0,97; Ceneny — 0,3; Kynpymy — 12 i Hoxy
-11

KC + smimanomnirasaai komroiekcu Luaky, Manrany, Kobansty + Cymieke Se i cynsgat Kynpymy
Il mocmigna | Ta Womut kamito. B 1 kv CP Mictutecs, mr: Lluaky — 76; Manrany — 76; Kobamsty — 0,97; Ceneny
- 0,3; Kynpymy — 12 i Moxy — 1,1.

KC + 3mimanoniranasi komriekcu Liuaky, Manrany, Ko6ansry + Cyruiexc Se it cynbdar kynpymy
IV mocnimna | ta #ogut kamito. B 1 xr CP mictuthest, mr: Iuaky — 60,8; Manrany — 60,8; Kobansty — 0,78;
Ceneny — 0,3; Kynpymy — 12 i Moy — 1,1.

KC + 3mimanoniranaui komiekeu Liuaky, Manrany, Ko6ansty + Cyrutekc Se it cynbdar kynpymy
V nocnigna | ta Homut kamito. B 1 kr CP mictuthest, mr: Llunaky — 49; Manrany — 49; Kob6anety — 0,63; Ceneny
- 0,3; Kynpymy — 12 i Moxy — 1,1.

I xouTpONBHA

Pamionu roaismni Kopis, kuBo0 Macoro 640-670 kr, Oynu po3paxoBaHi Ha MPOJYKTUBHICTb
36-40 xr Mosioka Ha 100y. Y MiArOTOBYMI Ta JOCHIAHUI NEepiou MiAJOCTITHUX KOPIB TOyBaIH 3a
OJIHAKOBUMHU pallioHamMu. Pi3HHIIS monAraia jJviie B TOMY, 10 Y AOCHITHUN Tiepion, mpotsiroMm 80
aHiB (3 10 BepecHs mo 10 rpynHs) KOpoBaM KOHTPOJIBHOI TPYIH 3T0I0BYBAIM IMPEMIKC, 10 CKIaTy
SIKOTO BXOJIMJIM CEJICHIT HATpito, CyIb(aT KylpyMmy Ta HoauT Kauito, npu aedinuti Hunky, Manrany
1 Kobanbry. B Kopmax, 3 AKHX CKJIaJaBcs palioH, cnocrepirascs nepinut docdopy, skuil ckiagas
28 r, Kynmpymy — 68 mr, Kobansty — 6,9 mr, Llunky — 787 mr, Manrany — 690 mr 1 Ceneny — 3,9 mr
Ha rojoBy Ha 100y. [ledinut @ocopy nokpuBanu 3a paxyHok JuHaTpii ¢pocdaty, nedinur Llunky,
Kobanbty it Manrany — 3a paxyHoK cyjibGaTHHUX iX coyiel — uist KopiB 2-1 gociigHoi rpynu. Koposu
3-1 OCNiHOT TPYIIU OTPUMYBAJIM TaKy camy KijbKicTh L{unky, Manrany, KoOanbTy, ik 1 KOpOBH 2-
i J1oCHiIHOT TPyNH, ajie 3a PaxyHOK iX 3MIIIaHOMIraHAHUX KoMIuieKciB. CTOCOBHO KopiB 4-1 1 5-1
JOCHITHUX TPyM, TO BOHM OTpUMYBaiH, BiamoBigHo Ha 20 i 35 % wmenme L{unky, Manrany i
Kobanbty, Hi’k KopoBH 3-i nocnigHoi rpynu. KpiM Toro, y paiiioHu BCix AOCTIIHUX KOPIB BBOAMIIN
Cymnexc Se y po3paxysky 0,3 mr/kr CP.

PesyabraTn il 0o06roBopeHHsi. banaHcyBaHHS KOPMOCYMIIIOK JUIsl BHCOKOIPOTYKTHBHHUX
kopiB 3a [lunkom, Manranom i KobGanbToMm 3a paxyHOK iX 3MIIIAQHONIMAHIHUX KOMIUIEKCIB Ta
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Cymniekcy Se B mepuri 100 qHiB makTarmii 3a0e3mednsio MmpsaMy 3aleKHICTh HAJO0iB Ta XIMIYHOTO
CKJIaJly MOJIOKa BiJ IIMX TOKa3HUKIB. XIMIYHHUK CKJIaJ MOJIOKa BU3HAUYaJIM TPH pasd I dac
MIPOBEJICHHST HAYKOBO-TOCIOAPCHKOT0 OCIiny (Ha Mo4aTKy, B cepenuHi i B kiHii). Cepeni gani
MOJIOYHOT IPOYKTUBHOCTI 1 XIMIYHOTO CKJIaly MOJIOKA ITiITOCIITHUX TBApUH HaBeJeH1 B Ta0l. 2.

Jani tabnumi 2 cBiguaTh mMpo Te, IO BiJ KOPiB KOHTPOJILHOI rpynu 3a 80 JHIB IOCIITY
oTpuMaHo 2864 kr Mojoka 4-x % )KUPHOCTI, a 2-1, 3-1, 4-11 5-1 mociAHUX TPy — BiAMOBIAHO Ha 288;
360; 512 1 336 kr a6o 10,1; 12,5; 17,9 1 11,7 % OGinbure. Takox y MOJOILI KOPIB JOCTITHUX TPYI
MOPIBHSAHO 3 KOHTpOJIeM 30UIbmuBCs BMICT kupy — Ha 0,02-0,04 %, 6inka — Ha 0,08-0,11 % Ta
MmikpoenemeHnTiB: @epymy Ha 5,35-10,69 %, Kobansty — 11,43-15,71 %, Manrany — 5,32-6,04 %,
Kynpymy —10,00-15,00 % 1 Hunky — 7,31-16,18 %.

Tabauys 2
Moso4Ha NPOAYKTHBHICTS i XiMiuHUI cKkJIaa MoJIOKa mingocaigHux kopiB (n=10; M=+m)
Iloka3uuku - l"pyr.m - -
1 KoHTpOJBHA | 2 gociigHa | 3 mocaigHa | 4 nociigHa 5 mocmigHa
Banosuit Haziit Momoka Ha KopoBy 3a 80 IHIB JaKTalii, K
HarypansHof 3096+14,88 3400+15,62 3456+14,99 3560+13,68 3416£16,63
JKUPHOCTI
4 % XUPHOCTI 2864+13,88 3152+14,52 32244+12,99 3376+18,03 3200+15,40
XiMIYHHH cKIag MOJIOKa, %
CP 11,68+0,124 11,80+0,141 11,88+0,195 11,93£0,217 11,8340,184
C3M3 8,27+0,226 8,37+0,192 8,44+0,181 8,48+0,225 8,40+0,189
Kup 3,41+0,011 3,43+0,018 3,44+0,021 3,45+0,010 3,43+0,022
Binox 3,27+0,076 3,36+0,040 3,37+0,035 3,38+0,028 3,36+0,024
JlakTo3a 4,35+0,234 4,30+0,184 4,33+0,233 4,34+0,118 4,310,194
3o1a 0,65+0,0122 0,71+£0,012* 0,74+0,022%** 0,76+0,011*** 0,73+£0,012*
Bwict y Moo, Mr/n
Depym 0,692+0,0004 0,729+0,0011* 0,766+0,0013** | 0,760+0,0011%** 0,730+0,0011%*
KobGanbt 0,0070+0,00011 | 0,0078+0,00011* | 0,0081+0,0002** | 0,0081+0,0001** | 0,0078+0,0001*
Manrau 0,977+0,0003 1,029+0,0002* 1,036+0,0001 ** 1,033£0,0002** 1,030+0,0002*
Kynpym 0,100£0,0021 0,110+£0,0042** | 0,115+£0,0021*** | 0,113+0,0029** | 0,110+0,0039**
TuHK 4,079+0,1228 4,391+0,2349 4,739+0,1128*** | 4 568+0,0912** | 4,377+0,4185%*

Hpumimka: 6 yiti mabauyi i hadani: *** — P<(0,001; **— P<0,01; * — P<0,05.

BuxopuctanHs B KOpMOBIH CcyMilll 3MilIaHOMIraHAHUX KomruiekciB [{unky, Manrany i
KobanbTy, B mOpiBHSAHHI 3 1X Cyab(aTaMu, IpUBENO 1O 30UIbIIEHHS MOKa3HUKIB XIMIYHOTO CKJIaay
Mosioka. Tak, y Mosoni kopiB 3-i, 4-i 1 5-1 gocHiAHMX Ipym, y palioHaX SIKUX BUKOPHCTOBYBAJIU
3MimaHoniranHi kommiekcu L{uaky, Manrany it KoGanbTy, 3011bIIKMBCS BMICT CyX0i peUOBHHM Ha
0,03-0,13 %, C3M3 —Ha 0,03-0,11 %, xwupy i 6inka — Ha 0,01-0,02 %, y mOpiBHSHHI 3 2-F0 JOCIITHOIO
IpyIol0, y palioHax K0T BAKOPHCTOBYBAIM CYIb(paTHI COJ IIMX MIKPOEIEMEHTIB.

B mouomi kopiB 3-i, 4-1 1 5-1 JOCHIAHUX TPpyH CIIOCTepirain 30UIbIIEHHS! MIKPOEIEMEHTIB B
Mexax HopMmu. Hampukian, y Monori KopiB 2-1 AOCHITHOI I'pyNH, SKUM 3TOJOBYBAIHM CYiIb(ar
Huuky, Manrany 1 Kynpymy mictunocs 0,729 mr/n @epymy, Toi K y MoJiomi 3-1 JoCHiAHOI rpynu
— 0,766, 4-1— 0,760 1 5-1 — 0,730 mr/m, o Ha 5,08 %, 4,25 %1 0,14 % Oinbire. Te sk came cToCyeThCs
Kobanbety, Kynpymy, Manrany 1 Lluaky, BMICT SIKMX y MOJIOI[I IEPEBUIILYBAB 2-y JOCIIAHY TPYyIy.

CTaTHCTUYHO JOCTOBiIpHA PI3HUII IO MIKpOETIEMEHTax y Mool Oyia B 3-i 1 4-i gocmiHuxX
rpynax, /¢ BAKOPMCTOBYBAJIM O3 3MIIIaHOJITaHAHUX KoMIuiekciB, Mr/kr CP: Iunky — 76 1 60,8;
Manrany — 76 1 60,8; Kobansty — 0,971 0,78.

OCHOBHUM TIOKa3HUKOM, 110 BH3HAa4Ya€ €(peKTUBHICTH BUPOOHHUIITBA MOJIOKA, € BATPATH KOPMY
Ha | kr Momoka (Tabm. 3).
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Tabauys 3

3arpatu 06MiHHOI eHeprii i mepeTpaBHOro MpPoTeiHy Ha 1 KI MOJIOKa HATYPAJIbHOI JKHUPHOCTI

I'pynu
ITokazaukn - - - -
1 KOHTpOJIbHA 2 nociigHa 3 mocmigHa 4 nocrigHa 5 mociigHa
O6wminHa erepris, MJIx 8,3 7,6 7,5 7,2 7,5
+ 10 KOHTPOITIO 0 -0,7 -0,8 -1,1 -0,8
[leperpaBHuii mpoTein, T 105,8 96,3 94,8 92,0 95,9
+ 10 KOHTPOITIO 0 -9,5 -11,0 -13,8 -9,9

PesynpTaT mpoBeneHUX AOCITIKEHb CB1YaTh, IO HAa BHUPOOHHUIITBO MOJIOKa KOpIB 3a

pizHoro Bmicty B pauioHax Llunky, Manrany i KoGaneTy BuTpatu KopMmy Ha 1 Kr Momoka 3i
30UIBIICHHSM MTPOIYKTUBHOCTI 3MEHIIIYIOThCS. Tak, 3a mepio 40Ciiy HalHMKY1 BUTPATH KOPMY Ha
1 Kr MOJIOKa HaTypaJIbHOT XKUPHOCTI CIIOCTEPIrainy B KOpiB 4-i JOCHITHUX TPYIH, SKUM 3TOJIOBYBAIU
partionu 3 konuenrpariet B 1 kr CP: [{unky 1 Manrany — 60,8 mr, Kobansty — 0,78 Mr, Ceneny —

0,3 mr, Kynpymy — 12 mr i Mony — 1,1 mr.
BaxxnuBUM rocnoJapChbKMM MOKa3HUKOM €(EKTHBHOCTI W IMOBHOI[IHHOCTI TOMIBJII KOPIB,
0c00JIMBO BUCOKOIIPOIYKTHUBHHX, € X BIATBOPIOBAIbHA QPYHKIiS (TA0I. 4).

Tabauys 4
Iloxa3Huku BiaTBOpIOBaNBHOI PpyHKLII KopiB, (M £ m; n =10)

IToka3uuku - Ip YR - -

1 koHTpONbHA | 2 mocmigHa | 3 nocmigHa | 4 mocnigHa | S gocniiHa
TpuBaiicTs cepBic-iepiony, JHIB 141,5 99,4 66,8 79,9 81,3
+ 10 KOHTPOJIIO: THIB — 42,1 74,7 —61,6 -60,2
% 100,0 70,2 47,2 56,5 57,5

KinmbkicTh 3a1ilHeHh Ha OIHY TOJIOBY 3,4+0,59 2,1+0,44 1,8+0,36 1,7+0,23 2,3+0,38
+ 710 KOHTPOITIO — -1,3 -1,6 -1,7 -1,1
y % 10 KOHTPOJIIO 100,0 61,7 52,9 50,0 67,6

Sk BUJIHO 3 aHMX Tabmuii 4, 1eiuuT MIKpOEIEeMEHTIB Y KOPMax TBApHUH 1-1 KOHTPOJIbHOL
IpyIH HEraTUBHO BIUIMHYB Ha cepBic-niepio KopiB. Tak 3a gociaiAHMM nepioa Hi 0JHA KOpOBa L€l
rpyInu He MPUXOIUIIa B 0XOTY ¥ He Oyna 3amiaHeHa. JlikBiganis neginury MikpoeaeMeHTiB LIMHKy,
Manrany, KoGansry i Kynpymy — 3a paxyHok ix cymbgartaux coneii, Hoxy — 3a paxyHOK HomuTy
kaiito Ta Ceneny — 3a paxyHok CyIUleKcy cejleHy MO3WTHBHO BIUIMHYJIA Ha TPUBAJICTh CepBic-
nepiony, sikuil ckiaB 99,4 nHiB y wii rpyni. banancyBanns kopmocymimi 3-i, 4-1 1 5-1 gocnigHuX
rpym, 3a [{unkom, Manranom i KoGanmbToM, 3a paxyHOK pi3HMX piBHIB IX 3MilIaHOJITaHIHUX
KOMIUIEKCIB 3MEHILINJIO TPUBAIICTh CEPBIC-TIEPIOAY, B TOPIBHIHHI 3 2-10 JOCIIAHOIO IpyIoto, Ha 32,6;
19,5; 18,1 nHiB, BIAMOBIIHO.

Ha oxne nnigHe ociMeHIHHS KOXKHOI KOPOBHU 2-i AOCIIIHOT TPy 3Ha100MII0Cs TpoBecTH 2, 1
3aIuIigHeHb, B 3-i — 1,8; B 4-i1 — 1,7 1 B 5-# — 2,3 3aIi1iJHCHHSL.

[Ticnst 3aBepiieHHsT AOCHIAY BCIX MIIAOCTIAHUX KOPIB TOMyBaJd KOPMOCYMIHIIIIO 2-i
JOCHITHOI TPyNu M CHiAKYBalIM 3a TPUBAIICTIO cepsic-miepiony 1-i koHTponbHOI rpynu. Cepsic-
nepioa y i rpyni ckinas 141,5 nens, mo Ha 29,8; 52,8; 43,5 1 42,5 % Oinbine npoTH AOCTITHUX
rpym, BianoBigHo 2-i, 3-i, 4-1 1 5-i. KinbKicTh 3arutiiHEeHb HA OJHY KOPOBY KOHTPOJIBHOI Ipynu
CTaHOBWJIA B cEpeAHbOMY 3,4 pa3u.

BukopucranHs B pamioHax HiaIociiHuX KopiB pizHuX (opm 1 piBHiB L{unky, Manrany i
KobGanbTy BIIMHYI0 Ha OUIKOBHM 1 BYIVIEBOAHO-XKUpOBUM 0O0MiH. IIpo 3MiHuM 0OMiHYy Oinka,
BYIJIEBOIB 1 *KMPIB B OpraHizmi MiJJIOCTIAHUX TBAPHUH POOMIM BHCHOBKH 32 3MIHOI MOKa3HHKIB
XIMIYHOTO CKJIafy iX KpoBi (Tabi. 5).

109



I'emaTos0riuni mokasHUKHN KPOBi miggocaignux kopis (M=m, n=3)

Tabauys 5

I'pynu
Iloka3uuku - ; - -

1 KOHTpOJIBbHA 2 gociigHa 3 mociigHa 4 nocrigHa 5 mociigHa
Epurtpornwmry, T/n 9,86+0,239 10,05+0,211 10,27+0,280 10,20+0,292 10,08+0,300
I'emorno6in, /i 125,1+£0,23 126,1+0,18 [128,5+0,27*** | 127,5£0,25*** |126,8+0,28***
JletikoruTy, /11 8,52+0,138 8,30+0,147 8,160,212 8,19+0,190 8,27+0,125
3arampHui OII0K, T/ 78,7£0,262 79,8+0,149* 81,8+0,187** 81,9+0,200%** 80,240,171 %*
Anp0yMiHH, T/11 30,7+0,15 31,5+0,18 32,94+0,12 32,5+0,14 32,24+0,12
o-TIIO0YIIiHM, T/71 7,2+0,03 7,4+0,03 8,0+0,04 7,7+£0,03 7,5+0,04
B-rmoGymniawm, /1 8,8+0,05 8,3+0,04 8,7+0,03 8,5+0,03 8,4+0,04
Y-Tno0yiHuU, T/ 20,5+0,04 22,5+0,03%** | 24, 3+0,06%** 23,8+0,07%** 23,9+0,06%**
Kanb1iii, MMOIIB/TT 2,43+0,252 2,54+0,228 25,840,171 25,740,171 25,6+0,138
Heopraniumuit - ocdop, | 554, 3783 | 22940273 2,340,189 2,330,179 2,300,154
MMOJIb/JT
Jlyxuwmii pezeps, 06% CO» 50,4+2,12 52,3+1,91 51,6+1,99 51,4+2,11 51,2+1,87
JIDKK, Mr% 6,27+0,429 6,260,313 7,03£0,551 7,00-+0,465 6,96+0,427

Sk BuAHO 3 naHuX TaOMUIN 5, Taki MOKa3HUKHU KPOBi, SIK €PUTPOLIUTH, TeMOrNI00iH, Oyiu
BUIIMMU ITPH BUKOPUCTAHH] y KopMocyMimi pi3Hux piBHiB Llnaky, Manrany i KoOanbTy 3a paxyHOK
X 3MilIaHOJIraHIHUX KOMIUIEKCiB. HaliBUIIIMI BMICT €pUTPOIIUTIB Ta FeMOTIO0IHY CIIOCTEpIiraBcs B
KopiB 3-i, 4-i 1 5-1 mocmigaMX Tpym i kKonuBascs Bignosigao: 10,08-10,27 T/m 1 126,8-128,5 1/, Toxi
SK B 2-i JOCHiAHIN Tpymi 11 MOKa3HUKU cTaHOBWIM: eputpouutiB — 10,05 T/a remornobiny — 126,1
r/n. HaitHmwkarmuy Oy 111 TOKa3HUKH B KPOB1 KOPiB 1-1 KOHTPOIBHOT IPyIH, B KOPMOCYMIIIAX SIKMX
criocrepiraBcs nedinmuT MiKpoeneMeHTiB. Pi3HUIA B KUIBKOCTI reMoryiobiny kpomi 3-i, 4-1 1 5-i
JOCHITHUX TPYH Yy TOPIBHSAHHI 3 1-F0 KOHTPOJILHOIO TPYyNOI0 Oylia CTaTUCTHYHO JOCTOBIPHOIO
(P<0,01). KinpkicTb neiikonMTIiB KpOBi Oysa HaiiBuUIIa B KOPiB 1-1 KOHTPOIBHOI rpynH 1 ckiana 8,52
/1, TOA1 SIK y JOCTIAHUX TpYyTax Iei Moka3HUK OyB A€o HUKYMUM 1 KonuBaBscs Big 8,16 no 8,27 r/n
B 3-i4, 4-11, 5-11 mocnigHMX rpymax, a y 2-i JOCHiHIH rpymi, e BUKOPUCTOBYBAJIM HEOpraHiuHi popmu
[Muuky, Manrany i KoGanbty, BiH ctaHoBUB 8,30 1/11. 3HMKEHHS JIEHKOLUTIB y KPOBI JOCTIAHUX
Ipyn y TOPIBHSAHHI 3 KOHTPOJBHOK MOXKHA BB@KaTH IMO3UTHBHUM SIBHILIEM, TOMY IO 3a UM
MTOKa3HUKOM POOJIATH BUCHOBOK MPO CTaH PE3UCTEHTHOCTI OpPraHi3My TBapuH.

CToCOBHO 3arajbHOro OUIKa B CUpOBATIl KPOBI, TO Kpallli TOKa3HUKU HOTO CHOCTEepIrain y
KpoBi KopiB 3-1, 4-1 1 5-1 mocnigHUX rpym, 1€ BUKOPUCTOBYBAJIM DPI3HI PIBHI 3MIIIAHOIITaHJHUX
komruiekciB Llunuky, Manrany i KoGanety. Lleit noka3uuk cranosus y 3-i rpymi — 81,8; 4-i — 81,9;
5-i — 80,2 r/n1 mpotu 79,8 — B 2-it mocmigHid Tpymi 1 78,7 v/m — B 1-i KOHTpONBHIH rpymi. binbma
nepeBara 3a I[UM MOKa3HUKOM BiJ[3HaueHa B KOpiB 4-1 AOCHIIHOI rpynu 3 KOHIeHTpauiero L{uaky —
60,8; Manrany — 60,8 1 Ko6ansty — 0,78 mr/kr CP.

VY kpoBi kopiB 2-i, 3-1, 4-1 1 5-1 focAiAHUX TPyN BiA3HAYaNX 301IbIIEHHS BMICTY albOyMIHIB
BiAMoBiAHO Ha 2,6 %; 7,2 (P<0,001); 5,9 (P<0,001) ta 4,9 %; a-rmobymniunis Ha 2,8 % (P<0,001); 11,1
(P<0,001); 6,9 (P<0,001) i 4,2 (P<0,001) 1 y-rmoOyniniB BixnmosiaHo Ha 9,8 %; 18,5; 16,1 1 16,6 %
(P<0,001). Konnenrparist B-rino0ymiHiB y KpoBi kKopiB 2-i, 3-1, 4-i 1 5-i rpyn Oyna Ha 6,0; 1,1; 3,51
4,8 % HUXKUOIO MOPIBHAHO 3 KOHTPOJIEM.

301IbIIEHHS Y-TJIO0Y/IIHIB Yy 3aralbHOMY OUIKY MOYKHA PO3IJISAATH SIK PaKTOp MOKpaIleHHs
IMYHHOTO CTaTycy OpraHi3My JiHHUX KOpIB, sIK€ BiIOYBAETHCS 3a Kpaloro BUKopuctanusa LMHKy,
Manrany it KoGanbTy 13 3MillIaHOJITaHIHUX 1X KOMILIEKCIB.

JlocToBipHOi pi3HUII 3a BMICTOM y KpoBi kopiB Kambiito, HeopraniuHoro ¢ocdopy i
JTY’)KHOTO Pe3epBY HE Bi3HAUEHO, ajie criocTepiranacs TeHaeHiis a0 30impmeHHs JIXKK B kpoBi kopiB
3-1, 4-1 1 5-1 OCNIAHUX TPYH MOPIBHAHO 3 KOHTPOJIEM.

[HTeHCHBHICTh MIKPOOIOJOTTYHUX MPOIECIB 1 IX HANPSIMOK 3aJIEKUTh Bl €(PEeKTUBHOCTI
BUKOPUCTaHHS IMOXKMBHUX PEYOBMH KOPMIB 1, Hacamrepes, BiJl JETKOPO3UMHHUX BYIJIEBOJIB Ta
JIETKOPO34YMHHOT (hpakiii cuporo npoteiny. ToMy y cBOIX JOCHIIKEHHIX MU BU3Ha4ainu pH pyOus,
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3arajibHUM, O1IKOBHIA, 3aJMIIKOBUI 1 amiaunuii HitporeH, a Takox 3aranbHy KimbkicTs JOKK B pyOrri
Ta iH(py30pii. PyOueBy piauHy B IiA0CTITHUX TBApHUH Opaliv 3a JOIIOMOTO0 30H1y Uyepe3 2 TOJIUHH
nicns roxisii. [lokasHuku pyOueBoi piinHy HaBeaeH] B Tabmui 6.

Tabnuys 6
IMoka3uuku pyoueBoi pitunu miggocaignux kopis (n=3; M+m)
['pynu
IlokazHuku - ; ; -

1 KoHTpoNbHA| 2 mociifHa 3 nocnigHa 4 nocninHa 5 pocaigHa
pH 6,98+0,008 | 7,05+0,027* | 7,33+£0,032%** | 723+0,038** | 7,20+0,049**
3araneHuii HitporeH, MMomb/it 103,0+1,75 100,0+£1,55 | 88,9+1,43%** 93,242, 80** 94,9+2 98*
Binkorwuii HitporeH, MMomb/i 74,5+1,08 70,6+2,82 59,441,22%** 63,5+1,96%* 64,7+2,02%*
SamumkoBuit Hitporen, mmone/i | 28,5+0,65 29,4+0,90 29,5+0,52 29,7+0,44 30,2+0,43
Awmiaunnii HitporeHn, MMoJib/a 12,6+0,12 11,3+0,32* 10,8+0,24%* 11,1+£0,27%* 11,2+0,28**
JIDKK, mmois/100 mi 7,32+0,165 7,87+0,444 8,23+0,388 7,98+0,359 8,100,372
f;‘gj‘lﬁz‘*a KUTbKICTS IH(y30pi, 495+4,3 55043,7% | 6084,8%% | 580420k | 5655 0%

3 maHux Tabnumi 6 OaunMmo, 0 B pyOueBiid pimuHi BenmuuHa pH mocnmigHMX KOpiB
30impIIyBanacs B Ty>KHUH OiK 1 konuBanacs B 3-i1, 4-i, 5-i nocnignux rpymnax Bia 7,20 no 7,33 npotu
7,05 B 2-# gocmigHii rpymi i 6,98 y 1-if KOHTpONBHIH rpy1i Ta pi3HULS OyiIa JocTOBipHOIO. HaiiBuima
JOCTOBIpHICTh Oyna y KopiB 3-1 mochigHoi rpynu nopiBHAHO 3 koHTposiem (P<0,001). CtocoBHO
3arajibHOTO, O1IKOBOTO i amiauHoro HiTporeHy, To cnocrepirajioch 3MEHIICHHS IUX MOKa3HHUKIB Y
pyOueBiit piauHi gocaiguux rpym. Oco0nuBo B 3-i, 4-ii, 5-i 1OCHITHUX TPYIIax, 1€ BAKOPUCTOBYBAIH
pi3Hi piBHi Lluaky, Manrany i KoOanbTy y BUIIISIII 3MIITAHOMITAHTHIX KOMITJIEKCIB. 3MEHIICHHS
3aranbHOro Hitporeny B pyOuesiit piauni 3-i, 4-i 1 5-1 gocnigHux rpyn ckiagano Big 8,1 y 5-if
nocmigHii rpyni go 14,1 mmous/m, a6o 8,5-15,8 % (P<0,001) y 3-it nocminuii rpymi. Li qani cBiggars
IIPO Kpallle BCMOKTYBaHHs 3arajibHOro Hirporeny B KpoB JOCIITHUX KOPIB.

Bimnosimno mo 3arampHoro Hitporeny, B pyOueBiil piamHi 3MeHIIyBaBcs W OiIKOBHt
Hitporen mns 3-i (P<0,001), 4-11 5-i (P<0,01) mocnigaux rpyn. Y pyOuesii piiuHi J0CTIIHUX KOPIB
criocrepiraiacsi TEHJACHIIS A0 30UIbIIEHHS 3aduIIKoBoro HiTporeHy, MOpIBHAHO 3 KOHTPOJIEM.
Takox nocToBipHa pi3HHUI B pyOueBidl piauHi Oyna 1Mo 3MeHIIeHHI0 amiayHoro Hitporeny B
JOCIIAHUX KOpiB. Bee 11e cBiAunTh Mpo Kpallle BUKOPUCTAHHS Ta 3aCBOEHHS CUPOTO MPOTEiHY.

JleTki XMpHI KUCIOTH € TMOKa3HUKOM BYTJIEBOJHO-)XHPOBOTO OOMiHY B pyoOui KopiB. Y
HaIIOMY JOCIi/l IPYU BUKOPUCTaHHI PI3HUX PIBHIB 3MIIIaHOMITaHAHUX KoMIUIeKkciB Llunky, Manrany
it KoGanbty BinOysnocs iX 30UIbIIEHHS, MOPIBHAHO 3 KOHTpojieM, Ha 0,55-0,91 mmoins/100 M, mpu
OJTHOYACHOMY 301bIIeHH] iH(Y30pii Ha 55-113 Tuc./ma (P<0,05-0,001).

BUCHOBKMH

1. BuxkopucTtaHHs B KOpMOBIH CyMillll 3MilIaHOJIITAaHAHUX KoMmIulekciB Llunky, Maunrany i
KobGanbTy, B mMOpiBHSAHHI 3 iX cyiabpaTamu, CHOPUATIMBO BIUIMBA€ HA MOKA3HUKH MOJOYHOL
MPOJYKTUBHOCTI 1 XIMIYHOTO CKJaJy MOJIOKa KOpIB Ta iX BiATBOproBaibHI (yHKIii. Haiixpamr
pe3yabTaTH OJiepKaHo MpH KoHIeHTpauii MikpoeneMeHTiB B 1 kr CP, mr: Llunky — 60,8; Manrany —
60,8; Kobansty — 0,78; Ceneny — 0,3; Kynpymy — 12 1 171011y — 1,1. Takoi xonnentparii [{unky,
Masnrany it KoGanbTy nocsrany 3a paxyHOK iX 3MiIIaHOJITaHTHUX KoMmIuiekciB, Kynpymy — ioro
cynsary, Hoay — ioauty kanito, Ceneny — Cymiekcy cenexy.

2. lunk, Manran i1 KobanbT y popmi iX 3MilIaHOTITaHAHUX KOMITJIEKCIB Y KOPMOCYMIIIIKaX
KOpiB, MiJl 4Yac Mepiojly pO3/A00, CYTTEBO HE BIUIMHYIM Ha OIOXIMIYHHMI CKJIaJ KpOBI, Xoua
criocTepiraiacs TEHAEHIS 10 301IbIIEHHS B KPOBI €PUTPOLUTIB, FeMOTJI001HY, 3aralbHOTo OiKa, Yy
TOMY YHCII ambOyMiHIB, O- 1 y-TJIOOYJiHIB. MeHII J03W 3MIMIAHOMITAHIHUX KOMIUIEKCIB IIHUX
€JIEMEHTIB MMO3UTUBHO BIUIMBAIOTh HA MIOKA3HUKU PyOLIEeBOi piAUHHU.
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IlepcnexkTuBM AoCHiI:KeHb. byne BHBUEHO BIUIMB PI3HUX PIBHIB 3MIMIAHOIITaHTHUX
KOMIUICKCIB MIKPOCJIIEMEHTIB B pallioHaX T'OJIBJIi BUCOKOIPOIYKTUBHUX KOPIB OKPEMHX IMOpIJ Ha
MOKa3HHUKH X MPOIYKTUBHOCTI Ta BiITBOPHOI (DYHKIII1 Yy HACTYITHI MEePiou JaKTaii.
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