55

Jns mpoBeaeHHs A0CTiKeHb ¢(hOPMOBAHO [IBI TPYIH KOPIB Pi3HUX JTiHIMH.
I rpyna — xopoBu, orpumani Bij mrigHukiB ninii Yida, I rpyma — xoposw,
OTpHUMaHi BiJ MigHUKIB niHii CrapOaxa.

3a pesynbTaTaMu JOCHTIIKEHb BCTAHOBJIEHO, IO BiK MEPIIOTO OTENCHHS
kopiB JiHii Yipa craHoBuB 27,4 Micsui 1 OyB BiporiaHo MeHmmM Ha 1,1 Micans
MOPIBHAHO 3 poBecHuIsiMU HiHii CrapGaka. Cepsic- nepio;:[ TBAPHH JBOX TPy
NPAKTHYHO He BlI[plSHf[BCﬂ MiK 0000 — y KOpIB IIEpLIOI IPYIH BiH CTAHOBHB
84,3 nmui, apyroi — 84.9. CyXOCTlI/IHI/II/I Hep10)1 nepBlcTOK I rpynu cranoBuB
48,4 mHI mo Oyno MeHme Ha 2,8 mHI mopiBHSAHO 3 mepsicTkamu Il rpymm, xoua
nepesara Oyia He BiporifiHow. MixkoTensHuUi nepio KopiB [ rpynu Oy MeHIIUM
Ha 4,4 nmui wix y kopiB II. KoediumieHT BiATBOpHOI 37aTHOCTI TEPBICTOK,
OTpUMaHHMX Bif Ui AHUKIB TiHi Yida OyB Meniumum oaunuii ta cranoBus 0,990.

Orxe, K CBITYATh PE3yNbTATH JOCHIKEHB, KPAIlll TOKA3HUKH BiITBOPHOT
3AaTHOCTI OyJM y KOpiB, 10 Haiexath o JiHii Yida.

VIIK: 636.2:636.087.7
MAMYEHKO Birauiii, 3100yBau sumoi ocsiti Il xkypcy OC «Marictp» creniaisHOCTI
«TexHoorist BUPOOHUITBA 1 TIepepoOKU MPOIYKIIii TBAPUHHULITBAY
Hayxoswuii kepiBank — BOPILIEHKO Banepiid, noxtop. c.-r. Hayk, npodecop
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NEPEBATU BUKOPUCTAHHSA OPITAHIYHUX MIHEPAJIIB
JJIs1 TBAPUHHUIITBA

AKTyanbHicTh TemH. MaiOyTHS eKOHOMiKa TBAapMHHHULTBA BHUMAarae
OitpIn eeKTHBHOTO BHPOOHMIITBA B YCIX aCMEKTaX, JUIA SIKUX TOMIBIS Bimirpae
TOJIOBHY pOJib. BHCOKONPOJYyKTHBHA Xyn00a TMOTpeOye SIKICHUX KOPMIB, TOMY
010ZI0CTYMHICTh MiHEPANiB € BOKIMBUM KOMIIOHEHTOM y CHUCTEMi BUPOOHUIITBA.
VYV 1pOMy KOHTEKCTi XeNaTHI MiHepald MOXYTb OYTH KpalluM pilIeHHAM
MOPIBHSHO 3 IHIDMMH BHHAXOJaMd JUIS TOXIBI. MeTor BUKOPHCTaHHS
OpraHiuyHHMX XeNaTiB € MiJBUIICHHSA Oi0J0CTYIHOCTI MiHEpaiB 3a pPaxyHOK
30inbIeHHS] X TOTJIMHAHHA Ta YHUKHEHHA OyAb-KOTO BIUIMBY Ha iHIII
MiHepany. XenaTd 3aluLIaloThcs CTaOUIbHMUMH B pPyOLi Ta BCMOKTYIOTHCA
HEYIIKO/KEHUMH MOCTPYMIHABHO B KHIIEYHUKY IIISXOM TPOIeCy, BiAMIHHOTO
BiJI IpoIiecy HeOpraHiYHUX MiHEpaiB.

[IporpecuBHMI BIIIMB OpraHIYHUX MiHEPaNiB HA MPOAYKTHBHICTH TBAapHH
3[I4€ThCS B OCHOBHOMY 3aBJISIKM  BHIIIM  Oi0OJOCTYIHOCTI, TMOPIBHAHO 3
HeopraHivHUMH JpKepenamu. Kinbka gocnmifkeHb, MPOBEJEHUX Ha Pi3HUX BHJIAX
XyZnoOH 3 BUKOPUCTAHHS JKEpeN Pi3HUX MiHEpAIbHHUX €eMEHTIB OyJ0 BUSBICHO
3HA4YHY Pi3HULIO ISl 610J0CTYNHOCTI OPraHiYHUX 1 HEOpraHiYHUX MiHEepaiB.
Bueni pexkomennayrots 3B'szyBanHs Cu, Zn, Fe i Mn 3 amiHokucnoramu, a
HENTHIM MOXYTh MiABHIIUTH Oi0OJOCTYIHICTh LMX MiHEPANbHUX DPEYOBHH,
3aBISKH YOMY TOKPAIIYEThCS BHUPOOHHITBO MOJOKA, PICT, BIATBOPEHHS Ta
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3arajJbHUi cTaH 310poB's Xyno0u. OpranivHuil HMHK AaB Kpallli pe3ynbTaTH, Hixk
HeopraniuHi dopmu. [Ipy 1bOMY TOKa3HUKH CEPEIHLOJO00OBUX TMPUPOCTIB 1
CIIOXKUBAHHS KOPMY Yy OWUKIB, KO3EHAT, TENAT i CBUHEH 3POCTAlOTh, a TAKOX
TiIBUIIYE€THCS. BUPOOHHUIITBO MOJIOKA Y Ki3, OBEI[b 1 BEIMKOI pOraToi Xy 00H.

Bnaue na opeanizm ma o0minni npoyecu dxcylinux meapun. OpraHiusi
MiHEpaNT MalTh KilbKa CIPHATIHBHX edexriB, Taki K TiJBHUINCHHS
MPOZKTHBHOCTI, 3OLIBIICHHS Ha/0iB, a TAKOXK IOKPAIICHHS PEMPOIYKTHBHOI
eeKTHBHOCTI y KyHHUX TBapuH. [lofaBaHHs 10 PalliOHIB KOPiB OpraHi4HMX
MiHepaiiB 3aMiCTb HEOPraHiYHMX 30LIBIIMIN BHXi/l MOIIOKA i PIBEHb JKHPHOCTI.
PiBen» momaBanHs kopoBam: Zn (15 mr/kr), Mn (20 mr/kr) i Cu (10 mr/kr) 3
XENaTHUX JDKEPEIT IPHU3BIB JI0 MiABUIICHHS HaJ0iB Mojioka (Ha 11%), MoJIo4HOTO
Xupy Ta npoteiny (mpubnusno 7%) y MOpIiBHAHHI 3 HEOPraHIYHUMU JKEPETaMH.

3apyOixHi BUeHI MOBimoMIIH, 1m0 100aBku 3 40% Zn 3 XenaTHUX JUKEPE
y OBEIlb TaKOX HII[BI/IIHI/IJ'II/I Hamoi Mmojoka Ha 12%, 26% 1 31%. Takox
iABUIIJINCH PIBEHb OLNKa i KHDY B HOplBHfIHHSI 3 JDKEPEIIOM HEOPraHi4HOro
cynb(aTy IMHKY. Y KOpiB Ha Mi3HiH TakTanii MiHepaibHa J100aBKa i3 XeIaTHUX
JpKepen mpu3Bena 1o 30inblieHHS HamoiB Ha 4% y mopiBHsHHI 31 100%
HEOpPraHIYHUMHU ~MiHepaiamu. JlomaBaHHS IKyHHHM TIpOTEiHATy IMHKY,
nojicaxapuay LHMHKY, METIOHIHY [OMHKY a00 TJHIOWHYy NMHKY Mae€ BHIII
KOHIIEHTPAIlii PO3YMHHOTO IIMHKY B pyOIli, HIX Ti, AKi OTPUMYIOTh HEOPTAHIUHUH
uHK. Takox Oyso J0BEIEHO, IO MPOAYKTHBHICTH POCTY Ta IMYHITET TEJAT
1 IBHUIIAIICS, KOJM OPTaHIYHUH UHK OyJI0 3aMiHEHO HEOPTAaHIYHUM IIHHKOM JI0
75%. Cynbdat UIMHKY NPH 3rOAOBYBaHHI y HaJ3BHMYAHO BHUCOKIM KOHIEHTpaLil
Ma€ TIO3UTHBHUH BIUIMB HA HAWUMpPOCTIMMX pyOIs, SKi OIMOCEpPENIKOBAHO
BIUIMBAIOTH HA JICTPAJIALil0 KOPMOBOTO MPOTEiHY.

Bnnue na eiomeopenns. Kinbka JOCTIDKEHb MOKAa3ald, NI0 OpTaHiuHi
MIKpOEJIEMEHTH MOKPAIYIOTh Pi3HI MPOSBU BIATBOPEHHS Y KOPIB, BKIIOYAIOYN
30LIBIICHHS BiICOTKA TUIBHOCTI, @ TAKOXK 3MEHIIEHHS KITBKOCTI JHIB JI0 MEPIIOi
HicnAnonoropoi Tiuku. TakuM UYHMHOM, I€ NPHU3BOAUTH O EKOHOMIYHOTO
BUPOOHUIITBA Taiy3i ckorapctBa. OpraHiyHWA 1IMHK € KOPUCHHM IS
TiJIBUIIIEHHS CTIHKOCTI 0 MACTHUTY Yepe3 poiib Zn y MiATPUMII [ITICHOCTI IIKipH
Ta KEpPaTUHOBOTO IOKPUTTS CMY)KKOBOTO KaHaily. 370pOB’S BHMEHI MOXHA
TOKPAIUTH MUIIXOM 3MEHIIEHHS KUTHKOCTI COMAaTHYHHX KIITHH y CTa/Il IUITXOM
JI0JIaBaHHS OPTaHIYHUX MiHEPAIbHUX JDKEPEIL.

Ceuni ma nmuys. Y CBHHApPCTBI Ta NTaXiBHUNUTBI 3BUYAWHUM €
JOTIOBHEHHS PaLliOHy HEOPTaHIYHUMHU IKepelaMH MiHepaiiB, 100 3amo0irTu
nedimury MikpoeneMeHTiB. EQekTHBHUM crocoOOM 3HHKEHHS KOHIICHTpAIIii
MiHepaniB y paiioHi 0e3 BIUIMBY Ha HPOXYKTMUBHICTh TBAPUHU € BKIIOUCHHS
OpTraHiYHuX JDKepen MiHepaniB SKi MaloTh BHUIIY OIOAOCTYIHICTH 1 Kpalie
YTPHMYIOTECS B OpraHi3Mi, HDK Heopraniuna dopma. JlocimiukeHHs moKa3aii,
1o epeKTHBHE 10/aBAHHS OPTaHIYHUX JUKEPEN MiHEpalliB y KOPMH JUIsi CBHHEI 1
TTHIII TOKPAIIYE TX TPOTYKTUBHICT.
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OpraHiyHi MIKpOEJNEMEHTH, SKi BHKOPUCTOBYIOTHCS B KOpPMax Julisd
OpoiinepiB, MOKPANIyIOTh MPOAYKTUBHICTh, 3J0POB’S TTAaXiB Ta SKICTH M'Aca.
Hait0inpim 4acTo BHKOPUCTOBYIOTBCS MiHEpalld 3 OPTaHIYHUMHU KOMILIEKCAMH,
TaKi K I[MHK, MapraHellb, CENeH, Mijb 1 3aj1i30. BUsABIEHO, 0 MPOAYKTUBHICTh
Kypel-Hecy4oK 1 SKICTh S€4HOI IIKapaxynu OyaH KpaluMH y HECYYOK, SKUX
roxysai Cu-MeTiOHIHOM, HIX y HECY4OK, SKHX TOYBaIH cynb(baTOM MiJIi, TOIi
SIK Y HECY4OK CIIOCTEPIraBCs 3HAYHO BHIIMI NPHUPICT XKMBOI Macw, Oinblue
BIZIK/TAICHHs MiHEPAJIiB y TKAHHHAX, Kpallla ePEKTHBHICTh TIEPETBOPCHHS KOPMY
Ta BUIIUH IMYHITET.

EdexruBHICT, KOHBepCii KOpMY KypdaT, SKHX TOJYBalM pamioHaMH, IO
MICTATh HEOpraHiuHi MiHepanu, 3Ha4yHO HWxk4a (1,74), HIX pamioHn KypyaT, sKi
mictumu 100% opraniyHEX MiHepaniB, y sKuX Oyno 3adikcOBaHO HaWKparlui
koedirienT xousepeii kopmy (1,63). YV kypuar, KUX rolyBajid MiHEpaTbHUMH
npoTeiHaMu, fKi MPOSBISIIM aciuT, Oyno 3MmeHmeHno 3 5% mo 2%, xomu
3rOJIOBYBAIM  XeNaTd. Y iHAWKIB METIOHIH IIMHKY/MapraHmio IMOCHIIOE
TYMOpaJIbHY Ta KIITHHHO- OIOCEPENIKOBAHY iMmyHHY QyHKUi0. 3apyOikHI BUEHI
BUSBUJIM, 1O Ta X caMa KOMOIHaIlis XeNaTiB MOKpaInye epeKTHBHICTb KOpMY Ta
3HUKY€ CMEPTHICTD 1 aHOMAJTIi HIl' y MITHUIIL.

Orxe, xematHa ¢opma € OiIbII BHUTIAHOI, HIX HEopraHiuHa ¢opma.
JlocniHUKY BUSABHWIIM, IO pIiBEHb MiHEPAIbHUX PEYOBHH 3 OPraHIYHHMH
KOMIUIEKCAaMH MOJKHA 3HM3UTH B pallioHaX Kypuar-OpoiinepiB 6e3 Oyab-sKoro
HEraTHBHOTO BIUIMBY Ha iX INPOJAYKTHBHICTh, CHCTCMH AHTHOKCH/IAHTHOTO
3aXHCTY, 'eMaTONOri4Hi Ta OioXiMiYHi IapaMeTpH Ta AKiCTh M'sica. Imymiter, a
TAKOXX MPOIYKTHBHICTb KypdaT OyJ0 MOKpPAIIEHO 3aBJSKH 3aMiHI HEOPraHIYHUX
MiKpOEJIEMEHTIB OPTaHIYHUMH MiKpPOEJIEMEHTAMH.

B ymoBax roCmOmapcTB, KOMHM CBHHEH TOIyBald MiHEpPAIbHUMHI
NMpOTEIHATAMH, BOHH IIOKa3alIH OinbImi HpnpiCT BarW, HDK CBHUHI, SKHX
TOLyBaIU MiKPOCIEMEHTAMH BUKIIOUHO 3 HEOPTaHiqHMX cynmbanB Kle TOTO,
JIOCITITHHKH POJACMOHCTPYBAIIH HONIOHY IPOAYKTHBHICTh (3POCTAHHS) Y CBHHEH
IpU  HIDKIOMY piBHI BKJIIOUCHHS OpraHIYHMX MiHepaniB, HDK 3a3BHYail
BUKOPUCTOBYBaHI HeopraHiuHi (opmu BimnydeHHsS Ta BUpOLIyBaHHS CBUHEH
MOKa3aal OJHAKOBI a00 HaBiTh Kpalli pe3yJbTaTH 3 TOYKH 30py IIBHAKOCTI
pocTy Ta eeKTUBHICTH KOPMY IIPU TOAYBaHHI OpraHiyHuM jukepenoMm Cu, HIX
cBuHaM, skux rogysamu CuSO4. [lopocsta B mepiof Micas BiITyYeHHS, SKHX
rogyBand pamioHom, 1o Mictute Cu-nporeinat (50-100 mr Cu), 3xmartHi
MiATPUMYBATH MPOAYKTUBHICTH POCTY TOPIBHSHO 31 CBHHAMH, SIKUX TOIyBaId
piBaem 250 mr Cu 3 CuSO4 Ha xr pamiony. Kpim toro, 250 Mr nuHK-MeTiOHIHY
(Zn-met)/kr pamiony abo 300 Mr Zn-nomicaxapuay/Kr pamioHy HPHU3BEIH 0
TOTO, IO NMPOJAYKTHBHICTH CBHHEW Oyna piBHOIO TiH, 10 Oyla OTpUMaHa MpH
3actocyBaHi 2000 mr ZnO/kr.
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BucHoBku. MiHepany 3 OpraHiyHMX JDKEpENl MArOTh BHIIMH PIBEHb
0loIOCTYITHOCTI, HIK HeopraHidHi pkepena. OpraHidnHi MiHEpamd MOKHA
BKJIIOYATH B PalliOH y HA0arato MEHIHX KITBKOCTAX, HXK HEOPraHiYHi MiHEpaH,
0e3 Oy/b-KOT0 HEraTHBHOTO BIUIMBY Ha OPTaHi3M JKYWHHX, MOHOTaCTPHYHUX
TBAapHUH Ta ITHLI.
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BIIVIUB BIOJIOTTYHO AKTUBHUX PEYHOBUH M’SICA IITULI
HA OPI'AHI3M JIIOJIMHU

AKTyanbHicTh. Xap4oBi MpPOAYKTH Cy4acHOI JIIOAMHH 30aradyoTh
PI3HHMH PEUOBHHAMH OPTaHIYHOTO Ta XIMIYHOTO TIOXO/KCHHS JIJIs MOMIMIICHHS
CMaKOBUX SIKOCTEH, MPOTE MOXJIMBO MiABUIIUTH W YMICT MEBHHUX O0i0JOTTYHO
akTuBHHX pevyoBUH (BAP) Ta eneMeHTIB 3a BHKOPUCTAaHHS ClEHiabHUX
KOPMOBHX JIOOABOK Ta TEXHOJIOTIH iX 3roI0BYBaHHS.

Ha cBiToBOMY pUHKY TOCTIHHO 3pOCTa€ BiJICOTOK MPOJYKTIB XapuyBaHHS i3
BAP, ocobnuBo momynsipHAMU BOHU € y BHCOKOpO3BHHEHuX KpaiHax — CILA,
Benuka bpuranist, ABctpanis Ta iHi. J[OBIBIIM MO3UTHBHUI BILTMB HA OPTaHi3M
moauad  BAP, ToBapoBHpOOHMKM MPOAYKIi MNTaXiBHUI[TBA BCE YACTille
BUKOPUCTOBYIOTh CHEI{albHi PEYOBMHM MAJS MOJIMIIEHHS SKICHOTO CKJIamy
NPOIYKTY SKMH BOHHU MOCTA4alOTh HA PHHOK, IO Y CBOIO YEPry Jae iM 3MOTy
HiJBUIMTHA CBOI MPUOYTKM Ta MOJEpHi3yBaTH BUPOOHHITBO. OKpiM TOTO, IO
HPOAYKIIiSA NTaxiBHULTBA 3[COUIBIIOrO € JIETHYHOI DKero, 30araucHHs ii BAP
JI03BOJISIE CIIOXKUBAUY oOMpaTH OakaHWH MPOAYKT XapdyBaHHS i3 KOPHCTIO IS
OpraHi3My Ta MOJIIIIEHHS 3/I0pOB’S Y IIJIOMY, a 33 PEryJISIPHOTO iX BXKMBaHHS
3HWKYEThCS PU3UK BUHHKHEHHS XPOHIYHHMX 3aXBOpIOBaHb. J[0 TOro x Hema
noTpedH CroXUBaTH OINBIITY KiTbKICTh X XapUOBUX MPOAYKTIB, HIK 3BUYAKHO,
IUTS TOTO, 00 OTPUMATH TO3UTHBHUN €(eKT.

VMicT KUPHUX KUCTOT M'sica TITHIII MOKIIMBO 3MIHUTH 3aJICKHO BiJl BMIiCTY
KUPHUX KHCIOT KOPMiB, 110 BHKOPHCTOBYIOTh IJIsI TOMIBII  HTHIL.
[Moninenacuueni >xupHi kucnotu (ITHXKK), mo 3HaxomsThcs y KOpMOBHX
nobaBKkax: pimakoBa oJisi, pud'srumii ®up, KOPMOBI T0OABKH 3 BOJOPOCTEH, JUISIHE
HACIHHS Ta OJisfl, TOIIO, A03BOJIAFOTH IiBUIIUTH LIHHICTh IPOAYKTIB 38 BMICTOM
omera-3 JKUPHUX KHCIOT. EKCIepuMeHTH Y4YeHHX JOBENH, N0 He3HAuHe
yBenenHs 1o kopmiB nrui [THXK nmoszutuBHO BinoOpaxkaeTbess Ha XiMI4YHOMY
cKJai mpoaykTiB: noxasanHs 0,7% JUIsSHOT 0J1i1 10 CTAPTOBOTO PaIioOHy KypyaT-
OpoiinepiB Ta 1% y GiHIHWA MABUIIMIO YMICT OMera-3 XHUPHHUX KHCIOT Y
TPYIHUX M's3aX B YOTUPH pa3d 1 TaKOW CaMOK MIpOK 3MEHIIHIIO





