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necessary nutrients (metabolizable energy, digestible protein, crude fat, dry matter, and others), as well as
macro- and trace elements (Ca, P, Co, Zn, Cu, Fe, Mn and others), lack of the ratio of which in the diet can
cause a violation of the functional state, growth and development of the animal. The aim was to assess the
availability of food resources in the economy and to define the actual content of trace elements in the feed
and analyze deviations from the norm.

Analyzing the food base of the economy we found that in the summer the animals graze on grass-
cultural forb pasture and fed concentrated fodder in stalls, which consist of a mixture of cereals (wheat,
barley, peas and corn). In winter, the animals are fed with hay, straw sometimes they are given potatoes
and fodder beet, as well as in the corresponding periods fed pulp, bard, spent grains and grain feed. To
investigate the selected trace elements that affect the quality indicators sheep productivity — iron (Fe),
copper (Cu), zinc (Zn), manganese (Mn) and cobalt (Co).

For the analysis of trace elements and the determination of their quantitative values that were
selected, they are available in the farm animal feed, which are divided into three groups according to
nutritional value: Group 1 — rough and succulent feed; Group 2 — roots; Group 3 — Grain feed. After
analyzing the feed, it was found that in the first group the median is 48% iron, copper — 47.5% zinc —
80.1%, manganese — 52.3% and cobalt was 67.2% of normal. In the second group of there feed were
provided ferum average by 77.6%, 18.4% copper, zinc — 37.5%, manganese — 21.8% and cobalt on 115%
of normal. The third group was provided with ferum — 330%, copper — 9.6%, zinc — 63.6%, manganese —
33.1% and cobalt 37% of normal. Based on these studies, it was found that the lack of trace elements in
the feed does not give the possibility of drawing up a complete diet feeding sheep, in turn, makes us look
cheap and available sources of trace elements to balance their lack in the diet.

Key words: trace elements, iron, copper, zinc, manganese, cobalt, analysis of the feed shortage,
sheep.
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AHomauia. Y cmami nokasaHi pe3dynbmamu 00CnidKeHb MO0 BU3HAYEHHIO ma aHanisy
ghakmuyHoO=20 8micm MiKkpoenemMeHmig i MoXuBHUX pedosuH y pauioHax C®I “KneH” Koekiecbkoeo palioHy
JIbgigcbkoi obnacmi Onsi 6yzaliuie nonicbkoi M'acHOi Mopodu Ha eidzodieni. BcmaHo8nmeHo 8enuvuHy
8i0XxuneHHs1 8i0 Hopmu 00CniOXy8aHUX MOKa3HUKi8 pauyioHy i Kopmie, w0 exodusiu 0o (o200 ckiady.
3pobrieHo 8UCHOBKU PO HEeObXiOHICMb MOwyKy KOMMOHeHmie Ornd HeobxidHozo 6anaHcysaHHs1 OaHux
paujoHis.

Knroyoei cnoea: byzaliyi, mikpoenemeHmu, 3ani3o, Midb, UUHK. MapaaHeyb, Kobanbm, MoXUeHi
PEYOBUHU, pauioH, KopmMu,

AxTyanbHicTb npobnemu. AkicHa i MOXWBHA NPOAYKLiS TBApUHHMLTBA B CBOIA OCHOBI 3aBXAau
Mae NoXXMBHUI | 36anaHcoBaHWi 3a yciMa BaXnMBMMM MOKa3HMKaMK pauioH rogisni TBapuvH. MNMeplw 3a Bce
B HbOMY MOBMHHa MICTUTMCA HeoOxigHa QAONns [aHoro BuAy TBapWH KiMbKiCTb 0OMIHHOT  eHeprii,
nepeTpaBHOro NpoTeiHy, CUPOro Xupy Ta LyKkpy. BanaHc ycix uux peqyoBuH Jae MOXNMBICTL 3abe3neuntu
cTabinbHU Ta NPOAYKTUBHMWIA PiCT Ta PO3BUTOK Macu Tina TBapvHuW. Mpu LbOMy AOCTaTHIN BMICT B paLioHi
6ioNoriYvHO  aKTUBHMX PEYOBUH, TakMx SK MikpoenemeHTw, 3abesnedye oOTpuMMaHy MNPOAYKUiAHI Macy
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TBapUHM SKICTIO Ta MOBHOLUIHHICTIO B xap4oBomy acnekTi. OcobnvBo Le BMAHO He nuwe no pobori
ropMOHarnbHoi, (bepMeHTHOT Ta BiTaMiHHOI Ail pe4OoBWMH OpraHiaMy ane i no Moro nnacTu4Homy obmiHi Ta
3abe3neyeHHi HopmarbHOro rymoparbHOro ctaHy TBapuHm [1,2,3].

Bci ui npouecy HemMoxnuBo ysaBuTU 0e3 Ail MiKpOoeneMeHTiB, piska HecTaya YM HaaMLWoK SKuX B
Tini TBAPMHU BMKNMKAE NOPYLUEHHSA OOMiHY PEYOBUH i € HACMiAKOM BMHUKHEHHS psifly XBOpoO, a ue y CBol
Yepry Bege A0 3HWKEHHS SIKOCTi Ta NOXWMBHOCTI OTPMMaHOi Npoaykuii. TOMy YiTKMIA KOHTPONb 3a BMICTOM
MiKpoenemeHTiB y kopMax Ta GanaHCyBaHHi 1X B pauioHi, € mepwum i HanBaXIMBIWLMM eTarnom y
npoginakTuLi 3axsoptoBaHb TBapWHW, WO B MoAanbloMy AacTb MOXIUBICTL OTpUMaTu idionoriyHo
300pOBOI 0COBMHK, sika B CBOK 4epry npuBede MNOTOMCTBO YM BUPOOUTL Mpoaykuito HeobxiaHOT sikocTi i
NOBHOLIHHOCTI.

[MpoTe Ha cyyacHoMmy eTani po3BWUTKY TBAapMHHMUTBA B YKpaiHi 3abe3neunty yci Ui acnektn y
rofieni TBapuH HEMOXJITMBO, OCKINIbKM €KOHOMIYHUI 3aHenag, ranysi He Cnpusie MacoBOMY BMPOBAIKEHHIO
HOBITHIX TEXHOJIOTI B arpOHOMIT Ta 300TEXHiIl, L0 B CBOIO Yepry BeAe A0 OTPMMAHHSA KOPMIB HU3bKOT SKOCTI
no 3abe3neyeHH0 NOXUBHUMMW PEYOBUHAMUN B TOMY YACHi | MiKpoeneMeHTamn. TOMy Ha CbOrOAHILLHIA Yac
LS npobriema cToiTb rOCTPO Ta BUMarae HeramHoro BUPILLEHHS, 3a paxyHOK MOLLYKY AELUEBUX Ta MOXMUBHUX
KOMMOHEHTIB, BBOAAYM SKi B paLioH, 4acTb MOXIMBICTb MONOBHUTK abo NOBHICTIO BiQHOBUTU HECTayy TOro
4K iHLLOrO KOMMOHEHTa pauioHy [5,6,7].

3aBOaHHA AocnifXeHHA. 3aBOaHHAM HalMX OOCHi[MKeHb € MOLWYK Ta 3anpoBafXeHHA Y
BUPOBHULTBO KOpMOBUX AobGaBok Anst HanaHcyBaHHS pauioHiB MO MikpoenemMeHTHOMY ckrafi, a ue
HEMOXNNBO 3pobuTK 6e3 aHanidy HasiBHMX pauioOHIB y OOCMNiAHOMY rocnofapcTei. TOMy MepLIOYEproBMM
3aBAaHHAM Ha AaHWU Yac € JOCMiAXKEeHHS Ta aHani3 MiKpOeneMeHTHOro CcKragy i NOXMBHOCTI pauioHy Ans
OyraiuiB Ha Bigroaieni i KOpMIB, O 4O HLOTO BXOOATb.

MaTtepian i meTtoam gocnigxeHHs. Martepianom aAns [aHoro AocnigXeHHs 6ynu HasiBHI pauioHu
rocrnogapctea ,,Knen” >XoBkiBcbkoro painoHy JlbBiBCcbkoi obnacti ans sigropisni Oyraiuie nonicbkoi
M'ACHOT MOpoAM Ta KOPMM, WO BXOAMNKM Ao iX cknagy. B pauioHax aHanisyBaBcs (hakTUYHUA BMICT
NOXMBHUX PEYOBUH Ta MIKPOENEMEHTIB Ta MOro hakTUyHe BiAXWUMEHHS Bif HOPMWU Ha OCHOBI NPOBEAEHMUX
CTaTUCTUYHMX PO3paxyHKiB. Y Kopmax aHanidyBaBCsi MiKpDOENEMEHTHWIA BMICT, WO OyB BU3HAYeHUN y
nonepeaHix 4OCMiIKEHHAX, Ta NPOBOAUITUCH TaKi XK PO3paxyHKM.

PesynbTatn pocnimkeHHA. B paHomy rocnopapcTsi 6yraiui Ha BigrogiBni yTpumyoTbCcs B
NPUMILLIEHHAX | 3a0e3neyyeTbCa CUIMOCHO-CiHaXKHMIA TUM Bigrodieni 3 nigroqoByBaHHSAM KOHLIEHTPOBAHMX
KOpMIB BriacHoro BupoGHMUTBa. [0 pauioHy [aHOi TEXHOMOrYHOI rpynu TBapWH BXOOWUTb: CWUMOC
KyKYpYA3siHUin — 13 Kr, CiHax 3 pisHOTpaB’s — 7 kr, AepTb nweHuui — 0,35kr, aepTb A4meHto — 0,1 kr, 4epTb
ropoxy — 0,35 kr, BUCiBKM nweHnyHi — 0,1 kr, Makyxa coHsilHukoBa — 0,4 kr i mensica — 0,4 kr.

AHanisyloun gaHuin pauioH (Tabnuua 1) BigHoCcHO Hopmu [4], 6yno BCTaHOBMNEHO HAANMLLIOK Takux
NMOXMBHUX PEYOBUH, 5K 0OOMIHHOT eHeprii, MoKasHWK SKOT Bigxmnuecs Bia Hopmu Ha 0,37%, Cyxoi pe4oBUHMN,
aKoi 6yno Ginbwe Ha 7,75%, cuMpoi KNITKOBWHW, SKOT micTunocs Ha 28,96% OGinblie HOpMU, a MOKa3HUKN
LIyKpy i cMporo xupy 6ynun B HagnuLwKy BignosigHo Ha 2,69% Ta 22,83% Big HopMu.

Tabnuus 1

BMicT NoXXMBHUX pe4OBMH Ta MiKpoerneMeHTiB y pauioHi 6yranuiB Ha Bigrogieni (6-10 micsuis)
Ne MoKasHmKku On. BuMipy MiCTM'I.'bC'.;l B HeobxigHo 3a BigxuneHHs
3/n pauioHi HOpMOIO OAVHULb
1 EHepreTnyHi KOpM. OOUH. 6,92 6,9 + 0,02

2 O6miHHa eHepris, MIOx 69,26 69,0 + 0,26

3 Cyxa pe4yoBuvHa, KI 7,76 7,20 + 0,56

4 Cupuii npoTeiH, r 953,0 958,0 -5,05

5 [NepeTpaBHUn NpOTEIH, r 602,0 623,0 — 20,90

6 Cwpa KniTKoBWHa, r 2136,0 1656,0 + 479,65

7 Llykop, r 513,0 500,0 + 13,45

8 Cupui xup, r 254,0 207,0 + 47,25

9 KanbLjin, r 43,0 43,0 + 0,36

10 | docdop, r 20,0 30,0 -9,94

11 | 3aniso, Mmr 459,0 504,0 — 45,29

12 | Migp, Mr 18,0 72,0 — 54,26

13 | Lwnhk, mr 270,0 324,0 - 53,74

14 | KobansbrT, mr 0,9 5,80 — 4,86

15 | MapraHeus, Mmr 232,0 360,0 - 128,21
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OpHak, Benvu4mHa BMICTYy CMPOro Ta nepeTpaBHOro npoTteiHy 6ynu B HegocTtadi i 6ynu BignosigHo
Ha 0,53% Ta 3,35 % Hwxui Big Hopmu. NpyM UBOMY LYKPOBO-NpOTEiHOBE BigHOWeEHHA cknano 0,85
(nokasHuk no Hopmi 0,80), wo 6yno B Mexax AonyCTUMOro.

CTOCOBHO KiMbKICHOTO BMICTY MiHEparnbHOI 4acTVHU pauioHy TO TyT crocTepiranacb MacoBa
HeflocTaya ycix MikpoenemeHTiB, 3okpemMa 3anisa Ha 8,99 %, migi Ha 75,36%, unHky — 16,59%, kobanbTy —
83,73%, a mapraHuto Ha 35,61% meHwe Hopmu. LLlo cTocyeTbcsi MikpoenemeHTiB, TO Kanbujto 6yno B
Hapanuwky Ha 0,84%, a docdopy He BucTayano Ha 33,12%, Wwo npuBerno 40 HEraTMBHOTO CMiBBIAHOLEHHSA
Ca:P —2,1:1 (npu 3Ha4eHi 3a Hopmoto 1,4:1).

Tabnuus 2
BmicT MikpoenemeHTiB y kopmax pauioHy ans 6yraiuis Ha Bigrogisni, Mr
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3aniso. Fe 0,08 45,25 38,73 54,79 42,70 21,60 11,59 112,06
’ 0,1 40,0 60,0 170,0 215,0 61,0 257,8 283,0
Migb. Cu 0,09 0,02 2,67 0,05 0,14 0,93 0,40 3,40
Ab, 83 6,6 77 11,3 17,2 1,0 2,9 46
Linkk, Zn 53.93 47,18 73,76 61.72 56,08 10,25 7.48 14,60
’ 31,2 23,0 26,7 81,0 40,0 58 10,0 20,8
Maoraneus. Mn 16,71 34.41 14,56 74,93 20,86 7,72 12,42 18,20
P He, 42,5 46,4 20,2 117,0 37,9 4,0 28 24,6
0,05 0,04 0,11 0,04 0,08 0,02 0,05 0,10
Kobaner, Co 0.1 0.1 018 |01 019 |007 |006 |06

lMpumimka * - 8 YucenbHUKY ¢hakmuyHul emicm, 8 3HaMeHHUKY — HOpMa

AHani3 MikpoenemeHTHOro cknagy Kopmis pauioHy ans 6yraiuis (Tabnuus 2) nokasas, O BMICT
3ani3a 6yB B gediuuTi No BCiXx KOPMax i konueaecsa B Mexax Big 4,5% ao 113,1% Big Hopmu, a cepenHin
nokasHuK no Bcix kopmax cknae 48,7% Bin Hopmu 3abe3nedeHHs. Kinbkicte Migi konueascs Big 0,3%
(mepte nweHwnui) go 93% (cunoc KykypyAassHWIA) Big HOPMMW, CepedHE 3HavyeHHs cTaHoBuno 27,3%.
3abe3neyeHHs B Kopmax LuHkoM BapitoBano Big 70,2% (mensica kopmoBa) Ao 276,3% (aepTtb ropoxy), a B
cepeaHbLOMY BMICT Mo kopmax 6yB 149% Big Hopmu. MapraHeub B kopmax konusaBscs Big 39,3% (gepTb
AaymiHHa) 4o 193% (cunoc KykypyassiHii), a B cepeAHbOoMY Moka3Huk ctaHoBuB 77,0% Big 3abesneyeHHs
Hopmu. lMNokasHmk kobanbTy OyB B Mexax Big 16,7% (mensaca kopmosa) Ao 83,3% (ciHax pisHOTpaBHWI), a
cepefiHE 3Ha4YeHHs1 cTaHoBuIO 45,2% Big HopMu 3abesneyeHHs. TakMm YMHOM 3 A4aHOro aHanisy BWMAHO,
L0 MiKpoenemeHTHu ckrag 6ys B gediumnTi i TOMy faHui pauioH notpebye nobanaHcyBaHHS.
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AHHOTauma. B ctaTbe nokasaHbl pesynbTaTbl MCCNeOoBaHW MO OnNpedeneHuio 1M aHanmsa
paKTM4eCcKoro coaepkaHme MUKPOINIEMEHTOB W NUTaTesNbHbIX BewecTB B paumoHax KodX "KneH"
>KoBkoBckoro paiioHa JIbBoBCkoW oBbnactu Ans Obl4KOB MOMECCKOM MSICHOM MOpPOAbl Ha OTKOpME.
YCTaHOBMEHO BeNUYMHY OTKIOHEHWS OT HOPMbl MCCregyembix MoKa3aTenen paunoHa U KOPMOB,
BXOAMBLWINX B ero coctaB. CaoenaHbl BbIBOAbI O HEOOXOOMMOCTU MOMCKa KOMMOHEHTOB AN He0OXoanMon
©6anaHCMpPOBKN AaHHbIX PaLMOHOB.
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Summary. The article shows the research of high-quality and nutritious livestock products
basically always nutritious and balanced for all important indicators of diet feeding animals. Cutting
shortage or excess in the body of animals which causes metabolic disorders and is a consequence of the
emergence of diseases, which in turn leads to lower quality and nutritional value of the resulting product.
Therefore, at present time the problem is urgent and requires immediate resolution, by finding the
cheapest and nutrients by introducing a diet that will give opportunity to add or fully restore the lack of a
component of the diet.

The objective was to find research and implementation in the production of feed additives to
balance rations on microelement composition, and this can not be done without an analysis of existing
research farm in rations. The priority was to investigate and analyze the trace element composition and
nutritional value of the diet for fattening calves and feed to include it.

Analyzing the present rules regarding diet, found an excess of nutrients and trace elements.
Regarding quantitative mineral content of the diet there is a massive shortage observed all micronutrients,
including iron 8.99% to 75.36% copper, zinc - 16.59%, cobalt - 83.73% and 35.61% for manganese less
than normal. As for minerals, the calcium was in surplus by 0.84%, but not enough phosphorus to 33.12%,
which led to negative ratio Ca: P - 2.1: 1 (with normal values of 1.4: 1).

The content of trace elements in food that are also shortage in diet , particularly iron was 48.7%,
copper - 27.3%, was 77.0% manganese and cobalt - 45.2% of the normative value. So with this analysis
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shows that the trace element composition was in short supply and so this diet requires to be better
balanced.
Key words: bull, minerals, iron, copper, zinc, manganese, cobalt, nutrients, diet, food.
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BIUAHUE TEMMNEPATYPbl HA COCTOAHUE TEMOITIOBMHA B
NMPUCYTCTBUU PACTBOPOB COIJIEU

TumueHko H.H., k. 6mon. H., goueHT, timchenko n@list.ru
XapbKoscKull HayuoHanbHbIl mexHu4yeckul yHugepcumem cerbCKoao xo3sticmea um. [1. BacuneHka, e.
Xapbkos
Py6akuHa B.A., ctyaeHTKa
EBcturHeeB M.I., A. ¢us.-mart. H., 3aB. kadegpon
Cesacmononbsckuli 2ocydapcmeeHHsbili yHugepcumem, 2. Cegacmonorib

AHHOMauyus. ViccnegoBaHbl CMEKTPOCKONMMYECKME XapaKTePUCTUKN remornodrHa B cpeae ¢ 2,5M
NaCl n 2,5M KCI B uHtepBane temnepatyp +5-+38°C n onpegeneHbl TeMnepaTypHble AuanasoHbl, Npu
KOTOPbIX MPOUCXOAUT U3MEHEHME KOoHdopMaLMm Genka u coaepxaHus pasnuyHbix opM reMornobuHa.
Knrodeebie cnoea: aputpounTbl, remornobuH, Temnepartypa, pacTBOpbl CONei.

AKTyanbHOCTb  npoGnembl.  OpUTPOUMTBI  HAaMOSIHEHbl  Xene3ocodepxawum  6efikom
remornobrHoM, KOTOpbI 0BpaTMMO npucoeamHsieT kucnopod. B nocnegHee Bpemsi BO3POC MHTEPEC K
VCCrnedoBaHMAM KpOBe3aMeHUTENen Ha OcHoBe remornobuHa. TemnepaTtypa sBNsSeTca (akTopoM,
BAMSAIOWMM Ha COCTOsHWEe remMorfnobuHa. BaxHo 3HaTb TemnepaTypHble [AOManasoHbl, B KOTOPbIX
NPOUCXOAST NEepecTporikn GENKOBOM MOMeKymnbl, YTO MOXET BMMATb Ha COAepXaHWe pasnuyHbiX opm
remornobuHa. KoHUEeHTpMpOBaHHbIE COMEBbIE PaCTBOPbI SBMSATCA MOBpEXAaloWmMM (akTopom npu
3aMOpPaXNBaHNN 3PUTPOLMTOB B LENSX XpaHeHus Kposw. [Mpu hr3MONOrMyecknx YCroBUsX Kakoe-TO
KONMYECTBO BHYTPUIPUTPOLIMTAPHOTO remornobuHa MoxeT ObiTb OAM3KUM K AUMCCOLUMPOBaHHOMY
cocTtosHuo. MsBecTtHo, 4to B npucytctBum 2,5M NaCl n 2,5M KCI remornobuH auccoummnpyeT Ha
oTAenbHble nonunenTuaHble Lenu. Bbino uccnegoBaHoO BNUsiHWE WOHOB xnopuaa Ha aMOpUOHanbHble
remornobuHbl uenoBeka [1]. Takke mnokasaHO, 4YTO B KOHLEHTPUMPOBAHHbLIX COMNEBbIX pacTBOpax
remornobvH BHYTPW 3pUTPOLIMTOB MpeTeprneBaeT KOH(POPMAaLUOHHbIE N3MEHEHUS, KOTOpble CBA3aHbl He
TONBbKO C BMSIHMEM KOHLEHTpauuu Conewn, HO M C U3MEHEHUEM COCTaBa BHYTPUKIETOYHOW cpefbl [2].
MpencraBnsieT wuHTEpec wuccnefoBaTe BNUSIHUE TemnepaTypbl Ha COAepXaHWe pasnuyHbiX hopm
remornobrHa B MpUCyTCTBUM PacTBOPOB CONEN.

3apaHue uccnepoBaHuA. VccnenoBaTb CNEKTPOCKOMUYECKME XapakKTEpUCTWKM remornobuHa B
cpege ¢ 2,5M NaCl n 2,5M KCI B nHTepBane Temnepatyp +5-+38°C n onpegenvTe TemnepaTypHble
AvanasoHbl, NPY KOTOPbIX MPONCXOAUT U3MeHeHue KoHbopmaumm 6enka n cogepXkaHns pasnuyHbix opm
remornobuHa.

Matepyan u MeToAbl WcCCnefoBaHUsA. JpUTPOUMTbI  OCaxganu MyTeM  TpexkpaTHOro
ueHTpudyrnposaHus B TedeHme 10 mmHyT npm 1500 g JOHOPCKOM KPpOBW 1 hr3nonormyeckoro pacteopa B
o6bemMHOM cooTHoweHun 1:10. Temonu3atr nonyyann nytem pobaBneHnss opHoro obbema
OUCTUITIMPOBaHHOM BOAbl U XpaHeHus 24 yaca npu +4°C, nanee ocaxaanu paspylUeHHble KIeTOYHbIe
MembpaHbl Npy NoMoLumM yrnbTpaueHTpudyruposanus npu 15000 g B TeveHue 15 MuH. TemornobuH
ouuLLann MeTodoM refnb-NPoHUKaloLWen xpomaTtorpadum Ha KOfoHKe gnameTpom 25 MM u gnuHon 40 cm,
3anonHeHHon cedpagekcom G-100. OTUEHTPMAYrMpOBaHHbIA pacTBOp remornobnHa (Hagocagok)
HaHOCUNM Ha KOMOHKY W npoBogunu antoumio npu +4°C. KoHueHTpaums remornobuvHa B pacTBope
KOHTpOnuMpoBanachb Ha crnekTpooToMeTpe Ha AnvHe BOMHbl 577 HM. CofepKaHne OKCU-, OEe30KCU- ”
MeTdopM remornobrHa BbluMCnsnM no metoay [3].

Pe3ynbTathbl nccnegoBaHus. JKCNepyMeHTarnbHble AaHHbIE MO COOTHOLLEHMWIO PasnuyHbIX hopm
remornobuHa, nonyyeHHble Ana remornobvHa aoHopckow kposu B cpeae ¢ 2,5M NaC1, cBuaeTenscTByoT
0 TOM, 4TO B uHTepBane Temnepatyp +12-+37°C HabniopaeTcs pe3koe YMEHbLUEHWE cofepXXaHus
oKkcndopMbl remornobrHa 3a CYET CTOMb Ke PesKoro yBenudeHus copepxaHust metdopmbl (puc. 1).
MccnepoBaHua MyTHOCTM coneBoro pacteopa remornobuHa (B8 2,5M NaC1) kpoBu OOHOPCKOM KpoBW,
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