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particular waste of coffee production in feeding of ruminants, especially cows, is important. Coffee production has a large
amount of waste such as coffee pulp. Coffee pulp at moisture of 12.5 %, contains 11.2-13.5 % of crude protein, about 5.5 %
of crude fat and in the average 39.7 % cellulose. Thus, the nutritional value of coffee pulp in an average 0.38 of feed units.

However, the effectiveness of protein, essential amino acids and fatty acids in the body of lactating cows while grazing
on pasture or feeding green mass of seeded grasses largely depends on the content of acid detergent cellulose in the diet. This
is due primarily to stabilized impact of acid detergent cellulose on enzyme processes in the rumen and the concentration of
hydrogen ions in its content at high levels in the diet of animals easily degradable protein, sugar and starch.

Deficiency of acid detergent cellulose in the diet of cows while grazing on pasture or feeding green mass of seeded
grasses reduces their productivity by reducing protein in the transformation of microbial protein. This explains the efficiency
of the use of protein by cattle added to the green mass of seeded grasses and forage (hay or straw chaff), characterized by a
high content of acid detergent cellulose. Chaff hay or straw in the diet of cows can replace coffee production waste, including
coffee cellulose pulp. Biochemical mechanisms of impact coffee pulp available in the diet in the summer period on metabolic
processes in the body and signs of productive cows are poorly studied. The work was to study metabolic processes of non-
esterified fatty acids in the rumen, milk production and composition of cows’ milk in the presence of coffee pulp in the diet
in summer period.

Experimental studies were conducted in the experimental farm state enterprise "Radekhiv" Radekhiv district, Lviv re-
gion. It was formed three groups of cows third or fourth lactation (4 animals in each), unique in origin, age, body weight,
performance and month of lactation. Higher levels of fat were obtained by the addition of coffee pulp to the diet. Moreover,
cows of the I and II research groups were fed coffee pulp in an amount of 8 and 16 % by weight of fodder.

Key words: coffee pulp, acid detergent cellulose, liquid rumen, non-esterified fatty acids, cows, productivity, composi-
tion of milk.
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BUKOPUCTAHHSA OPITAHIYHOI'O KOBAJIBTY
JJIs1 BUPOBHUIITBA BUCOKOSAKICHOI'O MOJIOKA

Ha mizacTaBi gaHuX, OTPUMAHMX Mij 9ac MPOBEICHHS HAYKOBO-TOCIIOJAPCHKOTO AOCTiIy, BCTAHOBICHO, 110 HAaHOLIbIIHiA
BIUIMB Ha BEJIMYUHY HAJIO0 i AKICTh MOJIOKA BUCOKOIPOIYKTUBHUX KOPIiB FOJNIITHHCHKOI OPOH B CYXOCTiiHMII 1epiox i 3a
nepiogamu JakTarii Maga KOpMOCYMIIII [0 CKJIaAy sIKOT BBOIMIIM 103y 3MillIaHOJIranaHoro komiuiekcy KobaneTy, 1o 3a6e3-
neuynsa 3HmKeHHs Hecradi Kobanery B pamioni Ha 70 %. 3a ycynenns Hecradi Kobansry Ha 100 % Bin kxopis 3a 305 nuiB
naktanii orpuMano 7690 kr monoka. 3a 3HmwkeHHs Hectadyi Kobanbty Ha 85 % Haniit kopis 3pic Ha 210 xr (P<0,01), 70 % —
600 kr (P<0,001), 55 % — 320 kr (P<0,01), 40 % — Ha 206 xr. BMmict xwupy i Oinka B Moo 36imsmmBest Ha 0,01-0,03 % 3a
3HmKeHHs Hectadi KobaneTy Ha 55-85 % MOPIBHSAHO 13 KOHTPOJIBHOKO IPYIIOH0.

KurouoBi ci10Ba: BUCOKOMPOAYKTUBHI KOPOBH, KOPMOCYMIII, HPEMIKC, MiKPOCIEMEHTH, CIpYaHOKHCII COJli MiKpoese-
menTiB Kynpymy, Kobanbry, cenenit HaTpiro, 3minraHoniranaauii kommieke KobaneTy, MoIoYHa MPOAYKTHUBHICTS.

IMocranoBka npodJaemu. HaiiGinbmn BiNOBiqadbHIM Y TOIBII BUCOKONPOAYKTUBHUX KOPIB € Iepe-
XiJJHUH TIepiof, KU po3mounHaeThes 3a 20 AHIB 10 OTeNeHHs 1 3aKiHuyeThes yepe3 30 AHIB micis HbOTO.
He Menmn BayxmmBrM € TIepio]T CTAHOBIICHHS JIaKTarii abo po3moroBanHs, ToOTo mieprmi 100 qHiB JrakTarii,
OCKUTBKH MaKCHMaJTbHA MPOAYKTUBHICTE y KOPIB criocTepiractsest Ha 40—-80-# neHb MicIsT OTeIeHHS, a Ma-
KCHMaJlbHE CroKMBaHHS kKopMmy — depe3 80—100 aniB [1, 2]. Tomy B 1i nepioan HEOOXiTHO JOTPUMYBa-
THCH O10JIOTTYHOT TTOBHOITIHHOI TOIIBII, BiJT SIKOI 3aJICKUTH MTPOAYKTHBHICTE 32 JIAKTAIIIO, SIKICTh MOJIOKA,
JKUTTE3IATHICT, HOBOHAPOKEHHX TEJISIT Ta 3aIlIiIHIOBAHICTh KOpiB. HaBiTh 3a 0i0JIOTIYHO TMOBHOIIHHOI
TOIiBII Ta MAKCUMAIILHOTO CIIOKMBAHHS KOPMY B Liel 4ac Ha MPOAYKYBaHHs MOJIOKa BUKOPHUCTOBYETHCS
97 % cnoxuTtoi eHeprii Ta 83 % Oinka, 1 JHIle HEBENUKA YacTKa €HEPreTHYHMX PECYpPCiB 3aJIMIIAETHCS
T 3a0e3nedeHHs motped opraizmy [1]. OcHoBHUI 00MIH Yy TIEpioJ] CTAHOBJICHHS JIaKTaIlii abo po3aoro-
BaHHS B OpPraHi3Mi BUCOKOIPOAYKTUBHHUX KOPIB 3aJI€KHUTh HE TUTBKYU BiJl HAJXOKCHHS TTOXUBHUX, ajie i
010JI0T1YHO aKTUBHHUX PEUYOBHHAX, Y TOMY YHCIIi MiKpoeleMeHTiB [3, 4, 5].
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Tomy, mpoBeneHHSI HAYKOBUX JOCHIHKEHb 3 BU3HAYEHHS ONTHMAJIBHUX 03 3MIIIAHONITaHIHOTO
komiiekcy KobanpTy 3 ypaxyBaHHSM NeEpiofiB JakTamii y palioHax BUCOKONPOIYKTUBHHX KODiB B
ymoBax Jlicocreny YKpaiHu € akTyalbHUM.

AHAJI3 ocTaHHIX T0CTiIKeHb Ta myOJikaniii. ChoroHi IHO3eMHUMH Ta BITYU3HIHAMHU HAYKOBIISIMU
JTIOBEJICHO, IIT0 HEOPTaHIYHI COJIi MIKPOEJIEMEHTIB y MPEMiKcax, OCOOIMBO CIPUYaHOKHUCII 1 BYTJICKHCH, MO-
JKYTb MIPU3BOAUTH JI0 IX aHTAroHi3My Ta pyHHYBaHHS BiTaMiHiB, TOMY HEOOXiTHO BBOJUTH MiKpOEJIEMEHTH
B MPEMIKCH Y BHTJISIII XEJIATHUX CIONTYK. XEJIaTHI CIIOIYKH MIKPOCJIEMEHTIB 3 OLTKaMH, aMiHOKHACIOTaMHU
Ta BUKOPHCTAHHS XeJIaTHUX (DOpM MIKpPOEIEMEHTIB y paIlioHaX BHCOKOIIPOAYKTHBHHUX KOPIB CIIPHSIOTH
BHCOKOMY 3aCBOEHHIO MiKpPOEJIEMEHTIB TBADMHHHUM OPraHi3MOM Ta iX aKTHUBHiHM y4acTi B OOMIHHHX MpoLe-
cax. [IuTaHHAMM BHKOPHCTaHHSI OpraHiYHUX (DOPM MIKPOEJIEMEHTIB Y TOAIBNI CLIbCHKOTOCIOAAPCHKUX
TBapWH B YKpaiHi 3aiiMaeTbes psia HAyKoOBINB, cepen Hux C. €. [ettneka (2000 p.), M. O. 3axapeHko
(2001 p.), J. A. 3acexkin (2004 p.), B. C. bittorpkuii (2005 p.), B. C. Bomxko 3 acipanTamu.

OTxe, IIUTIXOM BBEJICHHS y MPEMIKCH XeNaTHUX MpernapaTtiB MOKHA CIIPSIMOBAHO BIUIMBATH Ha Pi-
3HOMAaHITHI JaHKA OOMIHYy PEYOBHH 3 METOI0 OTPHMAaHHSI MaKCHMAaJIbHOI NMPOJYKTHBHOCTI TBAapHH,
OCKLUTBKH XEJIaTHI CIIOYKH B OPTaHi3Mi TBAPHH BiirpaloTh BAKINBY POJIb B OOMIHHHUX ITPOIIECax.

MeTor0 10CIiPKeHb OyJI0 BH3HAUEHHS ONTHMAIBHUX JI03 3MIlIaHOJMIraHAHOTO KoMIUiekcy Koba-
JIBTY, B MO€aHAHHI 3 cyiabdatamu Kynpymy, LIUHKY Ta ceJeHITY HATPitO y OB BUCOKOIPOIYKTHB-
HUX KOPIB TOJINTHHCHKOI TIOPOJIA HIMEIBKOI CeeKINii B CyXOCTIHHAN Tepio] 1 3a IMepiogaMHu JIaKTarlil
Ta BCTAHOBJICHHS 1X BIUTUBY Ha MOJIOYHY MTPOAYKTHBHICTH KOPiB.

Marepian i meroguka gocaimxenns. HaykoBo-rocrogapchkuil JOCHI 3 BUBYEHHS BIUIMBY Pi3HHX
103 3MimanomiragaHoro komruiekcy Kobanety 6yB npoBenernii B ymoBax T/IB «Tepesune» binmorepkis-
cbkoro paifony KuiBcekoi 00nacTi Ha AiHHMX KOPOBAaX TOJNIITHHCHKOI MOPOAM HiMEIbKOoi cenekiii. Jlms
JOCTiKeHHsI 0y710 c(OpMOBaHO 3a IPUHIIMIIOM aHAJIOTIB I’ ATh TPYII KOpiB 10 10 roiB y KOXKHIMH.

TomiBimo MAAOCTITHUX KOPIB Y MiATOTOBYMN 1 MOCHITHUAN TEPiOAH MPOBOIUIN 32 OTHAKOBHMU
partionamMu. Pi3HHUII B TOZAIBII Mosraiga B TOMY, IO Y MOCTIAHHNA Tepiof, ymnpomosxk 60 mib cyxo-
CTIHOTO Tepioay i 3a mepiogaMu JakTalii KopoBaM KOHTPOJIBHOI IPYIH 3rOAOBYBAJIH MPEMIKC MiATO-
TOBYOT'O MEPioAy, B CKIIAAl SKOTO 3HAXOAMBCS 3MilIaHOMIraHIHUM kKommiekc Kobanbry, cynbdaru
Iuaky, Kynpymy Ta cenenity HaTpito, 03U SKUX MMOMOBHIOBAIN Hectauy Kobanety, [luaky 1 Kympy-
my Ha 100 %, Bmict Ceneny cranoBuB 0,3 mr/kr cyxoi pedoBuHu (CP). ¥ komMOiKOpM-KOHIIEHTpAT
BBOJIWJIM JJO3H 3MiIIaHOMIraHAHOTO KoMmIuiekcy KobanbTy, siki MOMOBHIOBAJIM HECTayy LBOTO €JIEMEH-
Ty Ha 85, 70, 55140 % (Tabm. 1).

Tabmut 1 — CxeMa HAyKOBO-roCnOAaPCHKOro J0CTiLy

Kopis,

T'pyna TOJIIB

JocnimkyBanuii pakrop

Komb6ixopm-kornentpar (KK) i3 cynsdatamu Luaky, Kynpymy, siki ycyBaroTs ix Hectady
1 KoHTpONBHA 10 Ha 100 %, cenenity HaTpio, sikuii 3a6e3neuye BmicT Ceneny 0,3 mr/kr CP, i 3mimanosira-
HaHoro komiurekcy Kobanbty, skuii ycyBae Hectady Kobansty Ha 100 %.

KK i3 cynbdaramu unky, Kynpymy, siki ycyBatoth ix Hecrauy Ha 100 %, ceneHiTy Ha-
2 nocrinHa 10 Tpito, sikuii 3abe3neuye Bmict Ceneny 0,3 mr/kr CP, i 3MilaHOIraHAHOTO KOMILIEKCY
Kobanpty, sxuii monoBHIoe Hectauy KobanbpTy Ha 85 %.

KK i3 cynbdaramu Hunky, Kynpymy, siki ycyBatoth ix Hecrauy Ha 100 %, ceneHiTy Ha-
3 mocmigHa 10 Tpilo, sikuii 3a6e3neuye BMictT Ceneny 0,3 mr/kr CP, i 3MilIaHOTIraHAHOTO KOMIUIEKCY
Kobainbty, siknii monosHioe Hectauy Kobansty Ha 70 %.

KK i3 cynparamu Lnnky, Kynpymy, ski ycyBarots ix Hectady Ha 100 %, ceneniry Ha-
4 nocnigna 10 Tpilo, sikuii 3abe3neuye Bmict Ceneny 0,3 mr/kr CP, i 3MilaHoiraHAHOTO KOMILIEKCY
Kobanpty, sxuii monoBHIoe Hectauy KobanbeTy Ha 55 %.

KK i3 cynbdaramu Hunky, Kynpymy, siki ycyBatoth ix Hecrauy Ha 100 %, ceneHiTy Ha-
5 nocminHa 10 Tpito, sikuii 3abe3neuye Bmict Ceneny 0,3 mr/kr CP, i 3MilaHoiraHAHOTO KOMILIEKCY
Kobainbty, sixkuii monosHioe Hectauy KobansTy Ha 40 %.

OcHOBHI pe3yJbTaTH A0caixkeHns. I1iq vac BUBYCHHS BIUIMBY opranigHoro KobaisTy Ha BHpO-
OHHMIITBO MOJIOKa Oyno po3poOJICHO pallioHH OJHOTHITHOI TOMIBII I KOPIB i3 MPOIYKTHBHICTIO
8,0 THC. Kr 3a JaKTalilo i3 BpaxyBaHHAM PiBHS iX MPOAYKTHBHOCTI Ta ¢izionoriuHoro crany. CTpyk-
TYpY 1 HOXHUBHICTH PAIliOHY 3MIHIOBAJIH YIIPOJIOBK YCHOI'0 BUPOOHHYUOTO IUKITY 3 YPaxyBaHHAM €HEP-
rii Ta MOXXUBHOI LIIHHOCTI.

Partionn 1711 KOpiB po3poOIIsUM 13 BpaXyBaHHSM HAyKOBHX JOCHTIDKEHBb 1 PEKOMEHJIALIH 3 BUKO-
pHUCTaHHS METOIy HOpPMYBaHHS KOPMIB Ha CEpelHIO TOJOBY OJHOPIAHOI TpynH 3 OTNIALY Ha Te, IO
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KOpOBaM BITPOJIOBIXK TEPIIHX TBOX MICSAIIIB JIAKTAIil HEOOX1HO 3rO/IOBYBATH CTUIBKHA KOPMIB, CKiJTbKH
BOHHM 3’11al0Th 0€3 3aJUIIKIB. [3 qecaToro JHS JIakTallii MOCTYIOBO 301JIBITYBaIl COKOBUTI 1 KOHIICHT-
POBaHi KOPMH 1 10 TPETHOTO MiCALS JIAKTallii JOBOJMIIM TOKHUBHICTD PaLlioHy 0 HOPMH BiAIOBiTHO
10 (aKTUIHOTO JOOOBOI0 HAIO0M0. I3 TPETHOro J0 IMIOCTOIrO MiCSIls JIAKTAIlll paIlioHd KOPIiB CKIIagain
90 % TOXXMBHOCTI MONEPETHBOTO PIBHA, 13 CBOMOTO IO E€B’ SITOTO — 75 %, 3 AECSITOTO MICSIISI JaKTaIlii
— 60 %. Ilicns 3amycKy KOpiB MEPEBOAMIN Ha PaIlioH 3 00’ €MUCTUMHU KOpMaMH (CiHO, CiHAX) 13 Aofa-
BaHHIM 1—2 KT KOMOIKOpMY-KOHIIEHTpATy. Y JAPYTy MOJOBUHY CYXOCTOIO JIO paIlioHy MOCTYIIOBO BBO-
JIATH CHJIOC 1 TABaHKY KOMOIKOPMY-KOHIICHTPATy JOBOJMIIH 10 4 KT Ha TOJIOBY Ha 100Yy.

3 5-ro 10 50-T0 AHS NaKTaIii KOpiB TOAYBAIHA BOJOTUMH MIllIAHKAMU 3 TOCTYHOBHUM 30UTBIIICHHSM
PiBHS KOHLIEHTpOBaHUX KOpMiB (ane He Oimbire 50-53 % 3a MOKMBHICTIO) i3 METOIO PO3AOIOBAHHSA
KopiB 10 35-39 kT MoJyioKa 3a 100y. BpomoBx mporo mepioay BiHOBIIOBAJIOCH 3I0POB’SI TBAPUH Ta
3poctaB ix ametut. KoHneHrparris eHeprii B 1 Kr cyxoi pe4oBUHM HiATpUMYyBaiach Ha piBHi 1,02 xop-
MOBIi oiuHMIIi, a mpoTeiny — 112,0 1.

VY apyry ¢asy nakramii (101-206 qHiB) y paiioHi 30UIbIIyBaIX piBeHb 00’ €MHUCTHX KOPMIB, BKIIIOYA-
I0YM BHCOKOSIKICHY COJIOMY SIK HU3BKOCHEPTeTUYHUI KOPM, SIKHH BHKOPHCTOBYETHCS JUIsl OallaHCyBaHHS
BOJIOTHIX KOPMOCYMIIIIOK 33 TPYOOBOJIOKHHCTOIO KIITKOBHHOIO, 110 cTa0iti3ye poboTy pyOLs, a TaKoxX Ii-
JIBUIITY€ aKTUBHICTH MIKpOOPraHi3MiB. e 3yMOBIIEHO THM, IO 00’ €MHCTI KOPMH MICTAThH JOCTATHIO KiJTb-
KicTh JykHEX enemenTiB (K, Ca, Mg), 10 IO3UTHUBHO BIUIMBAE HA MPOLIECH TPABJICHHS B PYOIli, 8 TAKOXK
Ha PO3MHOKEHHS TEITIOJIO30JIITHYHNX OaKTEepiil, OCKLUIBKY JIMIIE BOHM PO3MICIUTIOIOTh KIITKOBHHY. Taka
CTPYKTypa palioHy po3paxoBaHa Ha MiATpUMaHHs HagoiB Ha piBHI 20—27 Kr 3a 100y.

VY tpetio a3y makrarii (201-305 nHIB) BeMUMHA HAIOI0 3HIKYBAIACH, Ta, BIATIOBIIHO, 3MCHIITYBa-
Jack motpeda KOpIB B MOXHMBHUX PEUOBMHAX. TOMY Il TIONEPE/DKEHHST OKUPIHHS JI0 CKIIaIy PaIlioHy
BKJIIOYAJI BUCOKOSIKICHY COJIOMY 1 IOCTYTIOBO 3HMKYBAJIH B PALliOHI KUIBKICTb CUIIOCY i KOMOIKOpMY.

BcTaHoBieHO, M0 MOKa3HUKH MOJIOYHOI MPOTYKTHBHOCTI MiUIOCTIAHUX KOPIB y pi3HI Iepioau
JIAKTAI[] 3aJIe)Kaln BiJl HAIXOMKEHHS B OpraHi3M 3MillaHoMirasaHoro komiiekcy Kodansty (Tadm. 2).

Tabnuws 2 — MoJiouHa NPOAYKTUBHICTH KOPiB 3a Tpy nepionu Jakranii *(M+m, n = 10)

['pyna
[okaszHuk KOHTPOJIbHA AocmAHa
1 2 3 4 5
ITepiox po3noroBanus (mepiui 100 aHiB nakTarii)
Cepeanronobosuit naail Harypa- 34,6+0,39 3524045 | 36,12036%* | 35440,38* 34,8+0,46
JIBHO1 JKUPHOCTI1, KI'
Cepepnonobonntt anif 4-% 30,5+0,26 3124025 | 32,120,30%%* |  31,320,36 30,9+0,31
JKHUPHOCTI, KT
BMicT skupy B MoJiowi, % 3,530,015 3,5440013 | 3,56+0,017 3,5420,014 3,5540.015
BuwicT Giska B Mostow, % 3,12+0,033 3,130,035 | 3,150,031 3,1740,028 3,140,034
IMepiox BupoOHUITBa MoJIoKa (pyri 100 mHiB makTarii)
CepeneronoboBuii naii HaTypa- 23,820,65 2402054 | 2594040+ | 24.4+038* 24,120,51
JIBHOI1 JKUPHOCTI1, KI'
Cepenbonobosuii nailt 4-% 21,520,56 21,8+0,44 22,9+0,42 22,320,39 21,940,42
JKUPHOCTI, KT
BMicT skupy B MOJIOL, % 3,62+0,029 3,6420,030 | 3.68+0,026 3,66+0,028 3,63+0,027
BMicT GiJika B Mosiow, % 3,1630,031 3,17£0,030 | 3.18+0,029 3,170,028 3,1420,030
[epion cnaganns nakramii (tpeti 100 gHIB JlakTamii)
CepenrronoboButi najii Harypa- 18,5+0,36 19,8044 | 20,9+0,42% 20,3+0,39 20,0+0,42
JIbHO1 JKUPHOCTI, KI'
CepenubonoCosu Hagid 4-% 17,7+0,34 19,1040 | 20,9038 | 19,6+0,34 19,3+0,57
JKUPHOCTI, KT
BMicT skupy B MoJiow, % 3,830,011 3,85£0,009 | 3.8420,006%* | 3.87#0,008%* | 3,86+0,009
Bwicr 6inka B Moo, % 3,26+0,025 3,28+0,023 3,28+0,011 3,27+0,019 3,27+0,014
Mornouna npoayktuBHicTh 3a 305 nHiB nakranii
Haiiii HaTypaIbHOT KUPHOCTI, KT 7690£109,3  [7900£100,9%* | 8290+98,1%** | 8010£97.2** | 7896£106,7
Y % 10 KOHTPOIIO - 102,7 107.8 104,2 102,6
Hayiit 4-% KMpHOCTI, KT 6979+99.6 | 720994 8%* | 7544£90,3*%* | 7329+91,5%* | 7126%954
BMicT skHpy B MOJIOL, % 3,630,011 3,65:0,009 | 3,6420,006%* | 3,66+0,008%* | 3,61+0,009
BwicT Gika B Mostowi, % 3,17£0,009 3,1840,005 | 3.19+0,007 3,20+0,005 3,17£0,007

Ipumirtka. [Toka3HUKH MOJIOYHOT IPOIYKTUBHOCTI HABEAEHO Y PO3PaXyHKy Ha OIXHY KOPOBY.
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SK110 y MiATOTOBYHM MEPiof] 3a MECATH IHIB J0 3aITyCKy IiIIOCIiTHI KOPOBU-TIEPBICTKHY 3a BEIIH-
YUHOIO HAJIOK iICTOTHO HE BIIPI3HSIUCS, TO Y MEPioj] PO3I0I0BaHHS CepeIHh0I000BI HA01 3MiHIOBA-
JIUCH, 3aJISKHO Bin piBHA KobanpTy B pamionax. HaiBummii Hamii MOJIOKa HATypajdbHOI JKHPHOCTI Y
NEPioAK PO3A0IOBAaHHS, BUPOOHMIITBA MOJIOKA, Y MEpioj cHamaHHs Jaktamii Ta 3a 305 maHiB JakTaril
MaJTi KOPOBH JIOCIIiTHUX TPYII.

Bummii cepenabom000BHi Hadiil HATYpanbHOT JKUPHOCTI 1 4-% >KHPHOCTI y BC1 JOCIIHKEHI TIEpio-
IV JTAKTallii OTPUMAHO Bijl KOPIiB TPETHOI JOCTIHOT rpynH. 30KpeMa, y TIepiol PO3I0I0BaHHS MepeBara
MOPIBHSHO 13 KOHTPOJIEM CTaHOBMIIA, BianosiaHo, 1,5 kr (P<0,01) i 1,6 kr (P<0,001), y nepiox BupoO-
aunTB Momoka — 2,1 kr (P<0,01) i 1,4 kr, y nepion cmamanus gaktarii — 2,4 kr (P<0,05) 1 3,2 xr
(P<0,001). Takox BHSIBICHO IEpeBary 3a BMICTOM >KHpY 1 OiJika B MOJIOLI y BCiX JOCHIAHUX TpyHax,
MTOPIBHSHO 13 KOHTPOJIEM.

3a BETMYMHOIO HAJIOK0 MOJIOKA HATypaIbHOI )KUPHOCTI IepeBara KOpiB JIOCIiTHUX TPYII MOPiBHSIHO
13 KOHTPOJIBHOIO cTaHoBmia: Apyra rpyma — 210 kr (P<0,01), tpers — 600 kr (P<0,001), gveTBepTa —
320 xr (P<0,01), m’sita rpyma — 206 kr, ado 2,7; 7,8; 4,2 1 2,6 %, BiagnoBigHO.

[TepeBara kopiB JOCHITHUX TPYII 32 HAMOEM MOJoKa 4%-10 xupHOCTI 3a 305 MHIB JaKTaIlil TaKoK
OyJyia CyTTEBOIO TOPIBHSIHO 13 KOHTPOJIBHOIO TPYIIOI0 1 CTAHOBWIIA y APYTiHd mocmimHid rpym 230 kr
abo 3,3 % (P<0,01), tpetiit — 565 xr a6o 8,1 % (P<0,001), uerBepriii — 350 xr a6o 5,0 % (P<0,01), y
I’ ATiH qochimHil rpymi — 147 kr a6o 2,1 %.

Y MoITo1i mMiAIOCHITHAX KOPIiB, 32 BUHATKOM I’ ITO1 JOCIITHOI TPpyIH, B cepeanboMy 3a 305 aHiB
nakTauii BigmMiueHo 30inbmenHs Bmicty xupy Ha 0,01-0,03 %, y Tpertiii 1 4yeTBepTiil Tpynax 3pocTaH-
HS BMIiCTY wupy Oyino Biporigamm (P<0,01). Bmict 6i1ka y MOJIOIi KOpIB AOCTIAHUX TPYIT MOPIBHIHO
3 KOHTpOJeM OyB MPakTHYHO OAHAKOBHUM i KOJMBaBcs B Mexax 3,17-3,20 %.

VY mporeci gocnigy Oya0 BCTaHOBIICHO, IO HANBUILY MOJIOUHY MPOAYKTUBHICTb MiAAOCTIAHI KOPOBH
May Ha 55-60-1 neHb micis oTeneHHs. Takuid piBeHb MPOXYKTHBHOCTI Y MIIIOCIIIHAX KOPIB yTPUMYBa-
BCSI 10 4-T'0 MiCAILsI JIAKTAallii, @ OTIM CHOCTEPIrajocs MOCTYIOBE 3HIKEHHS IPOLyKTHBHOCTI.

BucnoBoxk. HaiiBu1i moKa3HUKY MOJIOYHOI MPOAYKTUBHOCTI 32 TOCII/DKEHI MepioAn JakTamii i B
IIJIOMY 3a JIAKTAIlI0 XapaKTepHi I KOPIB TPEThOI JOCTIAHOI TPYNH, SKi OTPUMYBAIHM PAIliOHH, e
Hectaya KoOanbTy Oyna monoBHeHa Ha 70 %. Haii0inpin BupakeHa nepeBara 3a MOKa3HUKaMH MOJIO-
YHOI TIPOYKTUBHOCTI KOPIB TPETHOI TPYIH MOPIBHIHO i3 KOHTPOJIEM CIIOCTEpIrajiach y mepios po3mao-
FOBaHHS, JCIIO0 3HUKYIOUUCH Y MIePiod BUPOOHMIITBA MOJIOKA 1 CIIa/IaHHs JIAKTallil.

[TepcriekTHBOIO MMOAATBINNX TOCIIPKCHb € BUBYCHHS BILTUBY 3MIIIAHOIIraHIHOTO KoMImiekcy Ko-
O0aNbTy y pariioHaX BUCOKOIIPOIYKTUBHUX KOPIB Ha 1X BIITBOPIOBAJILHY 31aTHICTb.

CIIMCOK JIITEPATYPH

1. Dracley J. K. Milk composition, ruminal characteristics, and nutrient utilization in dairy cows fed partially hydrogen-
ated tallow / J. K. Dracley, J. P. Elliott // J. Dairly Sci. — 1993. — Vol. 76. — P. 326-337.

2. Grummer R. R. Impact of changes in organic nutrient metabolism on feeding the transition dairy cow / R. R. Grum-
mer // J. Anim. Sci. — 1995. — Vol. 73. — P. 2820-2833.

3. Kyprok b. M. Oco6niBocTi 00MiHy pe4oBHH B OpraHi3Mi KOPiB y IepeApoIOBUH 1 MiCIIPOIOBUH IIEPioIH Ta POJIb Bi-
taMiHiB A, B, E 1 ceneny B #oro kopekuii: aBroped. Ha 3100yTTs HayK. CTYIEHs JOKTopa BeT. Hayk: crent. 06.02.02. «[oxis-
TS TBAPHH 1 TexHoJIorist KopMiB» / b. M. Kyptok. — JIsBiB, 2006. — 29 c.

4. Kombukopma, npemuxcsl, BMBJI s sxuBoTHBIX 1 nTuns! / [CeexxennoB A. W, Topiau C. A., Maptunsk C. B. u gp.]. —
Juenponerposck: APT-ITPECC, 2008. — 412 c.

5. Paiixman A. 5. BeiOop cOOTHOLIEHUS! KOPMOB B pallMOHaX KOPOB B 3aBUCHMMOCTHU OT cTaguu jaxtanuu / A. 5. Paiix-
maH, H. A. CaBunn / CyuyacHi npo0iemMu XUBICHHS TBAPHH, TEXHOJIOTil KOPMIB Ta NUIAXH X BUPIIICHHSI: MDKHAp. HAayK.-
npaxt. koH(.: Te3u gomnosigei. — XKuromup, 2008. — C. 30-36.

REFERENCES

1. Dracley, J. K. & Elliott, J. P. (1993). Milk composition, ruminal characteristics, and nutrient utilization in dairy cows
fed partially hydrogenated tallow. J. Dairly Sci., 76: 326-337 [in English].

2. Grummer, R. R. (1995). Impact of changes in organic nutrient metabolism on feeding the transition dairy cow. J. Anim. Sci.,
73: 28202833 [in English].

3. Kurtok, B. M. (2006).0sobly" vosti obminu rechovy'n v organizmi koriv u peredrodovy'j i pislyarodovy'j periody" ta
rol’ vitaminiv A, B, E i selenu v jogo korekciyi: avtoref. na zdobuttya nauk. stupenya doktora vet. nauk: specz. 06.02.02.
«Godivlya tvary'n i texnologiya kormiv». — L viv: 29 [in Ukrainian].

4. Svezhentsov, A. L., Gorlach, S. A., Martinyak, S. V. et al. (2008). Kombikorma, premiksyi, BMVD dlya zhivotnyih i
ptitsyi. Dnepropetrovsk: ART-PRESS: 412 [in Russian].

5. Rayhman, A. Ya. & Savchits, N. A. (2008). Vyibor sootnosheniya kormov v ratsionah korov v zavisimosti ot stadii
laktatsii. Suchasni problemy zhyvlennia tvaryn, tekhnolohii kormiv ta shliakhy yikh vyrishennia: mizhnar. nauk.-prakt. konf.:
tezy dopovidei. Zhytomyr: 30-36 [in Russian].

32



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 2’2016

Hcnoan3oBanue oprannyeckoro Kob6ansTa st npon3BoacTBa BHICOKOKAYECTBEHHOT0 MOJIOKA

E. B. Cmeranuna, U. U. U6aryaun, B.C. Bomko

Ha ocHOBaHMM HaHHBIX, TIOJy9EHHBIX P NTPOBEACHUN HAYYHO-X03HCTBEHHOTO OIBITA, YCTAaHOBJIECHO, YTO HaHOOJIbIIIEE
BJIMSTHUE HA BEJMYUHY YAOS U KaUECTBO MOJIOKA BHICOKOMPOAYKTUBHBIX KOPOB T'ONIITHHCKOM MOPOJIBI B CyXOCTOWHBIN MEpH-
OJl ¥ IO MEepHojaM JaKTalMd HMeNla KOPMOCMECh, B COCTaB KOTOPOW BBOAMIU 03y CMELIAHHOJIHUTAHAHOTO KOMILIEKCa
Kob6anbra, uto obecneumno cHukenue HepocrtaTka KobGanera B parmone Ha 70 %. [Ipu yctpanenun Henoctatka KoGanbra
Ha 100 % ot xopoB 3a 305 nHei nakranuu noiaydeHo 7690 kr monoka. [lpu camxennu Hepocratka KoGansra Ha 85 % ynoii
kopoB Bo3poc Ha 210 kr (P<0,01), 70 % — 600 kr (P<0,001), 55 % — 320 kr (P<0,01), 40 % — na 206 kr. ConepkaHue Kupa u
Oernka B Mostoke yBermmumioch Ha 0,01-0,03 % npu cHmkennu Heocratka KoGansra Ha 55-85 % 10 cpaBHEHHIO ¢ KOHTPOJIBHOIT
IpyIION.

KitioueBblIe ¢j10Ba: BHICOKOIIPOJYKTHBHBIE KOPOBBI, KOPMOCMECh, IPEMUKC, MHKPOAJIEMEHTHI, CEPHOKHCIIBIE COTM MUKpPOdJIe-
mentoB Kynpyma, Kobanbra, ceneHut HaTpus, CMEIIaHHOIMTaHAHbIA KoMIuieke KoGanbTa, MOJI0YHAs IPOYKTUBHOCTb.

Using organic cobalt in the of high quality milk production

O. Smetanina, 1. Ibatulin, V. Bomko

The aim of research was to determine the optimal dose of Cobalt mixed ligand complex combined with Copper sulphate,
Zinc and sodium selenite in feeding highly productive cattle of Holstein breed of German breeding in the dry period and in
the lactation periods and to establish their impact on cows milk productivity.

Scientific and economic research on the effects of different doses of Cobalt mixed ligand complex was conducted in the
conditions of "Terezine" enterprise of Bila Tserkva, Kyiv region for dairy cows of Holstein breed of German breeding. Five
groups of cows, ten animals each, were formed on the basis of counterparts to investigate the complex efficiency.

The cows were fed the same ration during the preparatory and experimental periods. The difference in feeding was that
during the experimental period, within 60 days of dry period and the lactation periods, the control group cows were fed with
preparatory period premix containing Cobalt mixed ligand complex combined with Copper sulphate, Zinc and sodium
selenite, the doses of which covered the deficiency Cobalt, Zinc and Copper by 100 %, Selenium content made 0.3 mg/kg of
dry matter (DM). The dosis of Cobalt mixed ligand complex covering the lack of this element by 85, 70, 55 and 40 % were
added to the feed concentrate.

During the study of the effect of organic Cobalt on milk productivity we developed identical feeding rations for cows with a
capacity of 8.000 kg per lactation concidering their productivity level and physiological condition. The structure and nutritional
value of the ration was changed during the entire production cycle, taking into account the energy and nutritional value.

The rations for cows were developed considering research data and recommendations using the method of feed rationing
per average animal of a homogeneous group taking into account the fact that cows should be given as much feed as they can
eat without remnants during the first two months of lactation. Succulent and concentrated feed increased gradually from the
tenth day of lactation and by the third month of lactation the diet nutritional value was adjusted to normal daily ratio
according to the actual daily yield. From the third to the sixth month of lactation cows rations made up 90 % of the previous
level nutrient value, from the seventh to ninth — 75 %, from the tenth month of lactation — 60 %. Dry cows were fed with
bulky feed (hay, haylage) with the addition of 1-2 kg of feed concentrate. In the second half of the dry period silage was
introduced gradually and feed concentrate reached 4 kg per head per day.

From 5 th to 50 th day of lactation cows were fed wet mash-up, with a gradual increase in the level of concentrated feed
(but no more than 50-53 % in the nutrient value) in order to increase cows productivity to 35-39 kg of milk per day. During
this period the animals health restored and their appetite increased. The concentration of energy in 1 kg of dry matter was
maintained at the level of 1.02 feed units, protein — 112.0 g.

In the second phase of lactation (101-206 days) the level of bulky feed in the diet increased and high-quality straw was
included as as low-energy feed used to balance wet mash-up for its crude fiber to stabilize rumen function and to increase
microorganisms activity. Milk yield decreased in the third phase of lactation (201-305 days) and the cows need for nutrients
reduced accordingly.

It has been found out that the experimental cows milk production indices in different lactation periods depend on the
intake of Cobalt mixed ligand complex. While first calved cows milk yield did not differ significantly in the preparatory peri-
od ten days prior to dry period, the average daily milk yield varied in the milking period depending on Cobalt level in the
rations. The highest yield of milk fat during the periods of milking, milk production and lactation decrease as well as in 305
days of lactation was in the experimental groups cows.

Above average yield of natural fat and 4 % fat in all the tested lactation periods was obtained from experimental group 3
cows. In particular, during milking period the yield was higher compared to the control, respectively, by 1.5 kg (P<0.01) and
1.6 kg (P<0.001), during milk production period — by 2.1 kg (P<0.01 ) and 1.4 kg, during lactation decrease — by 2.4 kg
(P<0.05) and 3.2 kg (P<0.001). Also fat and protein content in milk was higher in all the experimental groups compared to
the control.

The level of natural fat content milk yield in the experimental groups cows was higher as compared to the control and
amounted 210 kg (P<0.01) for group 2, 600 kg (P<0.001) for group 3, 320 kg (P<0.01) for group 4, 206 kg for group 5, or by
2.7,7.8;4.2 and 2.6 %, respectively.

The advantage of the experimental groups cows for 4 % fat milk production in the first 305 days of lactation was also
significant as compared to the control group and amounted 230 kg or 3.3 % (P<0.01) in the experimental group 2, 565 kg or
8.1 % (P<0.001) in the experimental group 3, 350 kg or 5.0 % (P<0.01) in the experimental group 4, 147 xr a6o 2.1 % in the
experimental group 5.

Fat content increased, on average, by 0.01-0.03 % in the experimental groups cows, for 305 days of lactation, except for
the experimental group 5; in groups 3 and 4 the fat content increase was probable (P<0.01). Protein content in the experi-
mental groups cows milk compared with control of was almost the same and ranged from 3.17-3.20 %.
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Thus, the highest milk production in the studied lactation periods and in the lactation for the whole was in the experi-
mental group 3 cows which received rations where the lack of Cobalt was covered by 70 %. The most distinguished increase
in milk production was observed in group 3 cows during milking period with slight decrease in the periods of milk produc-
tion and lactation compared to the control.

Key words: high performance cows, forage mixture, premix, microelements, Copperand Cobalt sulfate salts, sodium
selenite, Cobalt mixed ligand complex, milk productivity.
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PO3BUTOK OPI'AHIB IIVTYHKOBO-KHIIIKOBOI'O TPAKTY
Y KAYEHAT, IO BUPOIIYIOTHCS HA M'ACO,
3A PI3HOT'O PIBHA CEJIEHY B KOMBIKOPMAX

V HayKkOBO-TOCIIOJapChKOMY JIOCIilI BUBYCHO BIUTUB J00aBOK y KoMOiKopmu pi3HuX 103 CeneHy Ha pO3BUTOK OKPEMUX
OpraHiB IIUTYHKOBO-KUIIKOBOTO TPaKTy y Ka4yeHAT, IO BUPOLIYIOThCS HA M’sico. JIOCHIDKEHHS NMPOBOAMIIM HA KadeHATax
yKpaincbkoi 6i01 mopoau (inis YB-7). BeranoBieHo, 10 BBeIeHH 10 CKIaxy KoMOikopMiB st kaueHsaT CeseHy y Jo3ax
0,2; 0,4 ta 0,6 MI/KT TO3UTHBHO BIUIMHYJIO HA PO3BUTOK OPTaHiB IIIYHKOBO-KHIIKOBOT'O TPAKTy MOJOAHSKY, 30KpeMa, CIIPH-
710 301IBIICHHIO MacH Ta 3arajbHOi JOBKHHU KHIIEYHUKY B IIIJIOMY, i HOTO BiINiNiB 30KpeMa, a TaKOXX MacH M’ sI30BOTO
nurynka. Kpami moka3sHHKH pO3BUTKY TPaBHOI CHCTEMM Malli KadeHsTa, KOMOIKopMH skux 30aradyBamu CeleHoM, ympo-
JIOBXX TIepioJly BUPOILIYBaHHS, i3 po3paxyHKy 0,4 MI/KT.

Knrouosi cioBa: cenen, 103a, KoMOiKOpM, Ka4eHATa, IUTYHOK, KUIIEYHHUK.

IocranoBka npodJiemMu. 301IbIICHHS BUPOOHUIITBA IPOAYKTIB XapuyBaHH Ta MOMIMILIEHHS iX SKOCTI
€ CTpaTETiYHUM TIPIOPUTETOM COIIaTFHOTO Ta EKOHOMIYHOTO PO3BUTKY YKpaiHH B yMOBaX Cy4acHUX PHH-
KOBHX TIEPETBOPEHB. Y BHPIMICHHI IIHOTO BIIMOBIIAIFHOTO 3aBIaHHS BOKJIMBA POJIb BiIBOIUTHCS ONHIH 13
HaHOLIBII IHTEHCUBHUX 1 TUHAMIYHHUX Taly3eH arpolpOMHUCIOBOTO KOMIUIEKCY — M’ ICHOMY MITaXiBHULTBY.

CaiToBHIA OCBiJ BEACHHS W€l Tay3i MOKa3ye, MO 3aMOPYKOI0 MaKCUMalIbHOI peani3alii reHeTH-
YHOTO TOTEHIIIATy, BUCOKOI ITPOIYKTUBHOCTI Ta 30€pEKEHHS TOTOJIIB sI, @ TAKOX paIlioHAIBHOTO BH-
KOPUCTaHHSI KOPMOBUX PECYPCIB 1 HAJIEKHOI OIIaTH KOPMY BHCOKOSKICHOIO MPOAYKIIEIO € TOBHOIIIH-
Ha TOJIBIIS CLITHCHKOTOCIIONAPCHKOT TITHIII.

CydacHa cucTeMa HOPMOBAHOI TOZIBII mmepeadadae MOBHE 33I0BOJICHHS 1HIWBITyaJIbHOI TIOTPEOH
pi3HUX BHIIB NTHLI B OOMiHHIN €Heprii, MOXUBHUX 1 010I0TIYHO AKTUBHHUX PEYOBUHAX, Y TOMY YUCIIi
it MikpoenemenTax [1].

MikpoeneMeHTH HEe MOXXYTh OyTH CHHTE30BaHI B OpraHi3mi 4M 3aMiHEHi 1HIIUMH PEYOBHHAMHU.
OCHOBHUM JKEepeIoM HaIXOHKCHHS X B OpraHi3M MTHII € KOPMH.

HeoOximHicTh 106aBOK MIKPOEIIEMEHTIB Y KOMOIKOpMH TS ITHIN HaOyBa€e BaXKJIMBOTO 3HAYCHHS Y
3B’A3KY 31 3HW)KEHHSM iX 3amaciB y IPyHTax ACSKHUX PETiOHiB i, sIK HACTIAOK, y KopMax. MOXIHMBICTh
K€ TIIBUIICHHS KOHIIEHTpPAIil MIKpOCIIEMEHTIB Y POCITHHHUX KOPMax 3a JTIOTIOMOTOI0 BHECEHHS MiK-
PpoI0OpUB € TOCUTH MPOOIEMAaTHYHOIO, 1 B YKpaiHi He MaTuMe 3arajbHOTO XapakTepy BHACHTIJOK He-
OJTHOPIAHOCTI KIIMATHYHUX 1 010Te0XiMiYHIX YMOB. ToMy 1 ChOTOAHI TUTAHHS ¢(PEKTHUBHOTO BHKOPH-
CTaHHS MIKPOCJIEMEHTIB Y CKJIai KOMOIKOPMIB JIJIsT TITHIT 3aTUIIA€THCS aKTyaIbHUM.

AHaJji3 ocTaHHIX AoCHiTKeHb i myOmikaniin. He3pakaroun Ha Te, 110 iCHY€e 3HAYHA KiIBKICTh Ha-
YKOBHX HaIpaIOBaHb MO0 MPOOJIEMH MiHEPaIbHOTO JKUBIICHHS CUIHCHKOTOCTIONAPCHKOT MTHII, TTe-
PEITiK MiKPOEJIEMEHTIB, sIKi BAKOPUCTOBYIOTHCS Y 11 palioHi, SBHO HEOCTaTHIH.

OcTtaHHIMH poKamMH y 0araTbox KpaiHax CBITY NeperisialoTbes yKe iCHYI0Yl HOpMH TOIIBII NTHLI
1 BEJIETHCS TIONTYK ONTHMAIBHUX 103 YBEACHHS HOBUX MIKPOEIEMEHTIB y KOMOIKOPMH, KOTpI, 5K J0-
BECHO, CIPABIISAIOTh 3HAYHUH MO3UTUBHHUI BIUIMB Ha OpraHi3M OTHLi. Jl0 TakuX eleMeHTiB, 10, Ha
JIIYMKY BUCHHX, IJIATal0Th 000B’ I3KOBOMY HOPMYBaHHIO, HAJICKUTH 1 CeneH [2].

3a pe3ynabTaTaMH YUCICHHUX JOCITIIKEHb MPOBEACHUX HA PI3HUX BUAAX TBAPHH 1 NTULI BCTAHOB-
neno, mo CeneH Mae aHTHOKCUAAHTHI, IMyHOCTUMYIIOBaJbHI, aHTHKAHIEPOTeHHI, aHTUMYTareHHi,
aJanToreHHl, aHTUBIPYCHI Ta PalioNpPOTEKTOPHI BIACTUBOCTI [3, 4].
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