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To realize the genetic potential of animals, an important role should be taken to prevent the presence of mineral substances in
the rations. Because of their lack of revenue in the body of animals the productivity is decreased, the reproductive function is
disturbed, there is a disease. there are diseases.

Material for the scientific and economic experiment on the use of mixed ligand complexes of Zinc, Manganese and Cobalt on
the milk productivity of high-yielding cows and the exchange of Mangan in their body were Holstein animals, Ukrainian Black-
Spotted dairy and Ukrainian Red - Spotted dairy breeds. The trace elements were introduced into feed concentrates, and they
into the fodder mix by the method of weight dosing and multi-stage mixing. Balancing of rations of highly productive cows of
the 1st control group to norm only Selenium, Kuprum and lodine, led to a concentration in 1 kg DM (dry matter) of feed mix,
mg: Zinc - 32.4; Manganese - 27.8; Cobalt - 0.27; Selenium - 0.3; Copper - 12 and lodine - 1.1 and the lowest concentration of
Mangan in milk and in the body. The cows of the 2nd and 3rd experimental groups were fed with all the trace elements to the
norm (for the 2nd experimental group at the expense of zinc sulfates, manganese, cobalt, copper, selenium, Suplex of Selenium
and potassium iodide, for the 3rd instead of zinc sulfates, manganese and mixed cobalt compounds were introduced into their
ligand complexes). The concentration of trace elements in these groups in 1 kg of DM was, mg: Zinc - 76; Manganese - 76; Cobalt
- 0,97; Copper - 12; Selenium - 0.3 and lodine - 1.1. The concentration of Zinc, Manganese and Cobalt in 1 kg of DM of fodder
was reduced by 20% for cows of the 4th experimental group and by 30% for the 5th experimental group.

The results of the conducted searches indicate that the use in feeding of high-yielding cows of various doses of mixed ligand
complexes of Zinc, Manganese, and Cobalt on the use of Suplex of Selenium and sulfate copper and potassium iodide in the
first 100- days lactation positively affect the growth of their milk production. Animals of experimental groups dominated cows
of analogues of the control group, rations of which were scarce on Zinc, Manganese and Cobalt, by average daily yield of natural
milk, respectively, by 4.5; 5.8 and 4.0 kg, or 11.63: 14.99 and 10.34%, and these differences were reliable. While the average
daily milk yield of cows of the 2nd experimental group exceeded the average daily yield of the 1st control group by 3.8 kg or by
9.82%. In milk of experimental cows, a single increase in the fat content of 0.01-0.09% was also noted.

Carrying out balance research confirmed the data of milk productivity. Thus, in the body of cows of the 3rd, 4th and 5th
experimental groups, more Manganese were deposited, respectively by: 540.7; 531.5, and 394.5 mg compared to control and
by 367.1, 357.9, and 220.9 mg - in comparison with the 2nd experimental group; in experimental cows of groups 4 and 5, the
manganese was deposited less by 9.2 and 146.2 mg in comparison with the 3rd experimental group. With milk in cows of the
1st control group during the day was allocated 20.8 mg of Manganese, and in the 2nd, 3rd, 4th and 5th experimental groups it
was allocated more, respectively by 6.7, 9.8, 15.4, and 10.6 mg. Manganese fecal excretion was less in comparison with the 2nd
experimental group, in the cows of the 3rd experimental group it was less by 365.9 mg, in the 4™ group - by 623.3 mg, and in
the 5" group - by 691.4 mg.

The use of mixed ligand complexes of Zinc, Manganese and Cobalt enhances the milk productivity of high-yielding cows, reduces
their need for these elements, improves their digestion and reduces their excretion with feces.

Key words: microelements; sulfate salts; trace elements; Zinc; Manganese; Cobalt; Copper; Selenium supplements; potassium
iodate; Manganese balance
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ExkonoriyHi acnektn o6MiHy MaHrany
Yy BUCOKOMPOAYKTMBHUX KOpiB Y nepui 100 gHiB nakTawji
3a 3roZ40BYyBaHHS IM 3MilLl@HOAIrAHAHMX KOMM1eKCiB LIMHKY,
MaHraHy i Kobanbty

B.C. BoMmko', 10.I'. Kponmeka? J1.I. Bomko', C.B. YepHiok', C.I. Kponueka?, b.B. MyTuiA?

' BiNIOLIEPKIBCHKMET HALJIOHA/IbHIVT ArPapHUI yHIBEPCUTET
m. bina Llepksa, YkpaiHa
2/IbBIBCLKVT HALIOHA/IbHIL YHIBEPCUTET BETEPUHAPHOI MEAULIMHM Ta 6I0TEXHOAOrN iMeHi C.3. [XuLbKoro
M. JTbBiB, YKpaiHa

MpoBefeHo JOCNIAKEHHA 3 BUKOPUCTAHHS 3MilLlaHOMIraHAHUX KommnekciB LnHky, MaHraHy i KobanbTy Ha MOMOYHY
NPOAYKTVBHICTb BUCOKOMPOAYKTUBHUX KOPiB Ta 0BMiH MaHraHy B ix opraHi3mi. BCcTaHOBIEHO, L0 A03M 3MiLLaHOAIFaHAHMX
komniekciB LUnHky, MaHraHy i KobanbTy, siki nikBigytoTh AedilmT B LMX MikpoenemeHTax Ha 100%, 80% i 70% go Hopmu BIT, y
neptwi 100 gHiB NnakTaLii 06yMOBOTL PiCT MOMOYHOI MPOAYKTUBHOCTI KOPIB. TBAPUMHN JOCNIAHNX TPyN nepeBaxaan Kopis
aHanoriB KOHTPONbLHOI FPynu, pauioHn Akux bynn aediumMTHUMK No LuHky, MaHrany i KobanbeTy, 3a cepefHbOf060BMMMY
HaZOAIMWN HaTypasbHOro MOJOKA, BignoBigHO, Ha 4,5; 58 Ta 4,0 kr, abo Ha 11,63; 14,99 Ta 10,34% i Ui pi3HULi 6yn
L,0CTOBIpHUMU. TOgi ik cepeaHbOoA000BI HaZj0i HaTypanbHOIrO MOJIOKA Y KOPIB 2-i AOCNIAHOI rpynu, Ae HecTady Mikpoe/ieMeHTIB
NiKBIAOBYBaNM 3a paxyHOK Cynb®aTiB LMHKY, MaHraHy i kobanbTy, NepeBuLLyBann cepeiHbOA000BI Hagoi 1-i KOHTPOABHOI
rpynu Ha 3,8 kr abo Ha 9,82%. Y monoui A0CiAHMX KOPIB BiMi4YeHO TakoX OAHO3HauHe 36inbLueHHs BMIcTy Xupy Ha 0,01-
0,09%. NMpoBeseHHs 6anaHCOBUX AOCIAXKEHb MiATBEPANIO AaHi MONOYHOI MPOAYKTUBHOCTI. Tak, B opraHiamMi KopiB 3-i, 4-i i 5-i
JOCifgHVX rpyn Bigknanocs MaHraHy 6inblue, BignoBigHO Ha, Mr: 540,7; 531,51 394,5 nopiBHAHO 3 KOHTPOAeM i Ha 367,1; 357,9
i 220,9 - B NOPiBHAHI 3 2-10 4OCNIAHOI TPYMOI0, a Yy AOCNiIAHUX KOpiB 4- i 5-i rpyn Bigknanocb MaHraHy meHiwe Ha 9,2 i 146,2 B
MOPIBHSAHI 3 3-t0 OCNIAHOO FPYMOLO, B paLlioHax skmx 6yno Ha 20 i 30% MeHLue uncToro LmHky, MaHraHy i KobansTy. 3 MOJIOKOM
Y KOpiB 1-i KOHTPOABLHOI rpynu 3a foby Buainsanoca 20,8 Mr MaHraHy, a B 2-i4, 3-i4, 4-1 i 5-i1 jocnigHnx rpynax noro BUAINSN0CH
6inbLUe, BignoBigHO Ha 6,7; 9,8; 15,41 10,6 Mr. BugineHHs 3 kafiom 6y0 MeHLLe, B MOPIBHSIHI 3 2-10 A0C/NIAHOI FPyrnoto, B KOpiB
3-i gocnigHoi rpynu Ha 365,9 Mr, 4-1 - Ha 623,3 Mri B 5-1- Ha 691,4 mr.

Kntouosi cnoBa: MikpoenemeHTW; cynbpaTtHi coni MmikpoenemeHTis; LinHK; MaHraH; KobaneT; Kynpywm; Cyrnnekc Cenery; iognT
Kanito; 6anaHc MaHraHy

Bctyn

Benunka ponb B peanisauis reHeTUYHOro MoTeHLiany BMCOKOMPOAYKTUBHUX KOPIB BiABOAUTLCA MiHEpPaNbHVM peyoBMHaM
(Klitsenko et al., 2001; Babik and Fedorovych, 2017). MNpn HefOCTaTHLOMY iX HaAXOKEHHI 3 KOPMaMn B OpraHiaM TBapuH
3HUXKYETBCA X eHepreTnyHa 3abesneyeHicTb, MONOYHA MPOAYKTMBHICTb, MOPYLUYETLCA BiATBOPHA QYHKLIS, BUHUKAOTb
3axBoptoBaHHS (Kuznecov and Kuznecov, 2003; Kokorev et al., 2004; Golova et al., 2017; Gutyj et al., 2017; Levitskaya, 2017;
Shcherbatyy et al., 2017).

Ha faHnin yac B kopMax Aye 4acTto He Buctadae Pepymy, Kynpymy, LinHky, MaHrary, KobaneTy, logy, B ocTaHHi poku Ceneny
(lvanova and Pohlebin, 2004; Huberuk et al., 2015; Sobolev et al., 2017), Aki € BaXMBUMKN eneMeHTaMn pepMeHTiB, FOPMOHIB
Ta iIMYHHUX Tin. BOHW TakoX BifirparoTb BUPILLaNbHY Pojb B aHTMOKCUAAHTHOMY 3aXWUCTi OPraHiaMy TBapuH Ta MoKpaLLeHHi
IXHBOI BiATBOPHOI PYHKLIji, 36epexxeHHi 340poB'a (Vasil'eva, 2005; Muhina et al., 2007; Martyshuk et al., 2016; Khariv et al., 2016;
Gutyj et al., 2017; Khariv et al., 2017).

B opraHi3m TBapuH MikpoefieMeHTU MatoTb HaAXOAUTN Y TakuX KiIbKOCTSAX i CNiBBIAHOLLEHHSX, AKi 3a6e3mneuyBaTMyTh He TislbKn
peani3aLito reHeTUYHOro noTeHLiany BUCOKOMPOAYKTUBHMX KOpPiB, a 36epiraTtu ix 340poB'a Ta BIATBOPHI ¢yHKLUii (Hnoievyi,
2006).

MokpuTTa AediLnTy MiKpoenemeHTIB Y KopMax iX HeopraHivYH1MK conamm He rapaHTye 100% 3abe3neyeHHs TBapuH AedilUTHUMN
MiKpoesieMeHTamu, TOMY LLIO /MLLe MeBHa X YacTiHa MoXe HabyBaTh B OpraHiaMi QyHKLioOHanbHO akTnBHOI dopmu. ToMy Ha
CbOMOAHILLHIA AeHb ICHYE MOHATTA MPO 6i0N0riYHY AOCTYMHICTb MiKpOeNneMeHTiB, sika BKa3ye Ha KiNbKiCHE 3aCBOEHHS i
BUKOPUCTaHHSA OPraHiaMoM TBapwH MikpoesemMeHTiB abo HarpomagkeHHs iX B OpraHax i TkaHuHax TBapuHW. bionoriuHa
JAOCTYMHICTb MiKpOeNneMeHTIB 3aN1eXUTb BiZ GOpM i Akepen HaAXOLKEHHS iX y TBaPUHHWIA OpraHi3m Ta Big ix ¢i3ionoriuHoro craHy
(Petrosjan, 2010; Richards et al., 2010; Ibatullin and Holubiev, 2017).
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Benukor 6i0n10rivyHO AOCTYMHICTIO XapakKTepusyrTbCa MikpoeneMeHTn opraHivyHmx dopm (Hellman and Carlson, 2003;
Vasil'eva, 2005; Paujers, 2005; Kantor, 2007), 0co6/11BO xenaTtHi Cnosiykn MikpoenemeHTiB 3 amiHokmcnotamum (Klitsenko et al.,
2001; Shishova, 2013; Kulibaba et al., 2017). BcTaHOBMEHO, L0 HeopraHiuHi coni MikpoenemeHTiB (x10pug, HiTpat, cynbdar,
KapboHaT) MatoTb HM3KY 6i0N0riuHYy JOCTYMHICTb, TOMY 3aCBOMOIOTHLCA OPraHi3MOM TBApWH ripLUe, HiX OpraHiyHi. BuganeHHs
KPWCTanisaoBaHOi BOAW 3 MOJIEKYNN CipYaHOKUCAUX COoneri MiKpoeneMeHTiB MPU3BOAUTb AO 3HVDKEHHs iX 6ionorivyHoi
JAOCTYNHOCTI.

3aCBOEHHSA MiKpOeneMeHTIB Y LLUNYHKOBO-KULLKOBOMY TPaKTi 3aneXuTb Bif iX B3aEMOZIi 3 iHLUVMW MOXMBHMMW Ta 6i0a0riyHO
AKTVBHUMUW peyOoBMHaMM KOPMIB Ta YTBOPEHHSI B HBOMY HOBMX GOPM KOMMAEKCHUX CMOAYK, SKi 3HaYHO BiApPi3HATLCS Big dopm
CNOAYK, B IKMX BOHW MICTUANCA B KOPMax. Baxxuivee ¢isionoriyHe 3Ha4eHHs Ma€ CTyniHb CTabifIbHOCTI | PO3UMHHOCTI YTBOPEHMX
cnonyk (Hellman and Carlson, 2003; Harper et al., 2005).

ToMy MeTOK A0CNIIKEHb BYI0 BMBUYEHHST edeKTMBHOCTI 3roZ40ByBaHHSA BMCOKOMPOAYKTUBHMM kopoBam Yy nepwi 100 gHiB
nakTauii pisHMX piBHIB Ta gxxepen LinHKy, MaHrary i KobaneTy Ta BCTaHOBUTW iX BIAVB H3 MONOYHY NMPOAYKTUBHICTb, IX BMICT y
MOJI0Li Ta OBMiH B OpraHismi.

Martepianu i MeToau AOoCNiAKEHb

Ans gocnigy B BAT «Tepe3uHe» binouyepkiBcbkoro panoHy KuiBcbKoi 061acTi 3a MPUHLMNOM aHanoriB Bigibpanu n'ate rpyn
BMCOKOMPOAYKTVBHMNX KOPIB FOALUTUHCLKOI Ta YKPaiHCbKOT YOPHO-pAboi MONOYHOT Nopig.

Y NigrotoBUMiA Ta AOCAIAHWIA Nepiogn MiAA0CNIAHNX KOPIB rofyBany 3a OAHAKOBMMW pauioHamu. PisHMUS nondrana nvw B
TOMYy, WO Yy gocnigHuii nepiog, npotarom 80 aHiB (3 10 BepecHs no 10 rpy4Hs) KOPOBaM KOHTPOJ/IbHOI FPyrnn 3rofoByBaun
Npemikc B CKIagi AKOro 3HaXOAWNUCL CEeNeHIT HaTpito, cynbdaTt Kynpymy Ta ioguT Kanito, npu gediunti LlnHky, MaHrany i
KobanbTy, KopoBam 2-i gocnigHoi rpyn fediunT BULLE BKa3aHNX MiKpOeeMeHTiB MOKPMBAaAM 3a PaxyHoK ix cynbdaTHUX conei
Ta Cynnekcy Se, KOpOBaM iHLWNX 3-x JoCAigHUX rpyn AediumT y LinHKy, MaHraHy i KobanbTy mokpuBanu 3a paxyHOK Pi3HUX 403
iX 3MilLlaHoniraHAHMX KomnuekciB. Cxema Jocnigy npuseseHa B 1abn. 1.

Tabnuug 1. CxemMa HayKOBO-TOCMOAaPCbKOro Jocniay

lpyna lonis JocnigxysaHuii akTop
Kopmocywmiw (KC) + ceneHit Hatpito, cynbdat Kynpymy i iogut kanito. B 1 kr CP
| KOHTPOJIbHA 10 3HaxoAnTbCs, Mr: LInHky 32,4; MaHrany 27,8; Kobanbty 0,27; CeneHy 0,3;Kynpymy
12iloay 1,1
KC + cynbdat LMHKY, MaHrany, kobanbTy i KynpyMmy + Cynaekc Se i ioguT Kanito.
Il gocnigHa 10 B 1 kr CP 3HaxoauTbcs, Mr: LiHKy 76; MaHraHy 76; KobanbTy 0,97; Kynpymy 12;

Ceneny 0,3 ilogy 1,1

KC + 3miwaHoniraHgHi komnnekcn LinHky, MaHraHy, Kobanbty + Cynnekc Se i
Il gocnigHa 10 cynbdat Kynpymy Ta iogut Kanito. B 1 kr CP 3HaxoanTtbes, Mr: LInHKy 76; MaHrany

76; KobanbTty 0,97; Ceneny 0,3; Kynpymy 12 i logy 1,1

KC + 3miwaHoniraHgHi komnnekcn LiMHKy, MaHraHy, Kobanbty + Cynnekc Se i
IV gocnigHa 10 cynbdat Kynpymy Ta ioanT kanito. B1 kr CP 3HaxoamTbes, Mr: LinHky 60,8; MaHraHy

60,8; KobanbTty 0,78; CeneHry 0,3; Kynpymy 12 i logy 1,1

KC + 3miwaHoniraHgHi komnnekcn LiMHKy, MaHraHy, Kobanbty + Cynnekc Se i
V gocnigHa 10 cynbdat Kynpymy Ta iogut Kanito. B 1 kr CP 3HaxoauTtbes, Mr: LnHky 49; MaHraHy

49; Kobanbty 0,63; CeneHy 0,3; Kynpymy 12 i logy 1,1

Ak BUAHO i3 Tabn. 1, gediunt MikpoenemeHTiB LinHky, MaHrany, KobanbTy, SKmin cnoctepirascs y KOpIB 1-i KOHTPOLHOT rpyny,
NoKpVBany KOPoBaM 2-i 4OCNIAHOI FPYNU 3@ paxyHOK cynbdaTHUX iX conei. KpiM Toro y pauioHu BCiX A0CAIAHNX KOPIB BBOAWUIN
Cynnekc Se y po3paxyHky 0,3 mr/kr CP.

Koposwu 3-i gocnigHoi rpynn oTprmyBanim Taky camy KinbkicTb LIMHKY, MaHrany, KobanbTy, K i KOpoBU 2- gocaigHoi rpynu, ane
3a PaxyHOK iX 3MiLLaHOJIiraHAHMX KOMMIEKCiB.

CTOCOBHO KOpIB 4-i i 5-I ocnigHNX rpyn, TO BOHW OTpUMYyBanu, BiAnosigHo Ha 20 i 35% MeHLwe LinHKy, MaHrary i KobanbTy Hix
KOPOBU 3-i JoC/IiAHOI rpynun.

MaHraH, AK i iHLWi MikpoeneMeHTH, BONOAI€ AesKOo 6i0N0riYHO POAto B 3araibHOMY OBMiHI OpraHiamy TBapuH. B opraHi3mi
TBapuH MaHraH Bigirpae ponb akTMBaTopa ¢pepMeHTaTMBHMX NPOLECiB, MOB'A3aHMX 3 06MIHOM BYrneBoZiB, 6inkiB i ninigis, ski
CNpUAIOTE YTBOPEHHIO epUTPOLINTIB, aCKOPBIHOBOT KMCI0TK, BiTaMiHy B1z i BIATBOPHIM GyHKL,T KOpIB.

Pe3ynbTatn Ta 06roBOpeHHsA

MpoTarom 3piBHANBLHOrO Nepioay A0CAIAY PI3HULA AK B roAiBAi, Tak i B NPOAYKTUBHOCTI NigA0CNIAHNX KOPIB 3a rpynamu byna
NPakTUYHO OAHAKOBOK. B OCHOBHWI nepiog AoCNigy MOOYHA MPOAYKTUBHICTE MNiJAOCAIAHMX KOPIB 3anexana Bij
36anaHCOBaHOCTI pauioHiB no LinHky, MaHraHy i KobanbTy 3a paxyHOK ix cynbdaTiB Um 3MilLaHoNiraHAHWX KOMMIeKCiB Ta 403
3MilaHoniraHaHMX komnaekcis LUnHky, MaHraHy i KobanbeTy (Tabn. 2).
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Tabnuug 2. NMpoayKTUBHICTb AOCNIAHMX KOpIiB 3a NepLui 100 gHiB nakTauii (M+m, n=10)

pyna
MokasHmK KOHTPONbHa AocnifHa
1 2 3 4 5
CepeaHbOL060BUIM HaZi MOMIOKA B NiAroTOBUMI Nepios, Kr:

HaTypanbHOI XXUPHOCTI 31,80+0,480 32,0+0,510 31,50+0,520 31,4+0,47 31,60+0,460
BmicT xupy B mosioLi, % 3,680+0,019 3,6404£0,014  3,65040,018 3,6440,015 3,63040,014
CepeaHboA060BUIA Hagii Monoka 3a 80 AHIB A0CNiAY,KT:

HaTypanbHOI XXMPHOCTI 38,70+0,480 42,50+0,440 43,20+0,40 44,5+0,39 42,70+£0,410
4 %-6i XMpHOCT] 35,80£0,310 39,4(32,360 40,3(’52,390 42,212,35** 40,01*0;420*
BmicT xupy B mosioLi, % 3,70+0,028 3,710£0,032  3,703%0,026 3,790,023 3,750+0,030
BwmicT 6inka B monoui, % 3,05+0,025 3,06+0,023 3,070+0,028 3,09+0,028 3,060+0,024
Banosuin Hagin monoka Ha kopoBy 3a 80 AHIB nakTauii, Kr
HaTtypanbHOI XMpPHOCTI 3096,0+14,880 3400,0+£15,6  3456,0£14,9 3560+13,68 3416,0+16,6

20 90 30
4 %-0i XMPHOCTi 28640413880  ° 020145 32240129 4a0, 1003 32000154
20 90 0
Y % A0 KOHTPOJIHO
HaTypanbHOI X1pHOCTI - 109,820 111,670 115,0 110,30
4 %-0i X1pHOoCTi - 110,10 112,60 117,90 111,70

CepeAHbOA060BI HAZOI | XMPHICTL MOJIOKA Y MiArOTOBYMI Nepiog A0CNidy B MiAA0CNIAHNX KOPIB iCTOTHO He Bigpi3Haaucs. MNpoTe
y AOCNiAHWIA Nepiog, BiAMIYaETbCA CYTTEBA Pi3HNLSA N0 cepeiHbOA060BMX HAA0AX AK HAaTypanbHOro Tak i 4-x % Mosoka.
Halikpale niggasannce po3go B AOCIIAHWIA nepios KOpoBW 3-i, 4-i i 54 gocnigHuX rpyn, y pauioHn SKuUx BBOAUAN
3MilaHoniraHgHi komnnekcn LUpyHky, MaHrany i KobanbTy B moegHaHHi 3 Cynnekcom Se i cynbdaTtom KynpyMy Ta ioAUTOM Kanito.
Y pe3ynbTaTi iX Hagoi HaTypanbHOro Mo/oKka nepeBaXkanu HaAoi KOpiB aHanoriB KOHTPOJIbHOI Fpynu, pauioHn AKnxX 6ynu
AediumTHUMN MO MiKpoeneMeHTaM, 3a cepefiHbOL060BMMU HaA0saMU, Bi4NoBIAHO Ha 3,8; 4,5; 5,8 Ta 4,0 kr, abo Ha 9,82; 11,63;
14,99 Ta 10,34% i ua pi3HWLS 6yna gocToBipHa. Togi ik cepeZHbOA060BI Haf0l HaTypalbHOro MOOKa Y 2-1 focnigHi rpyni, Ae
HecTa4y MiKpoeneMeHTiB NiKBiAOBYBaIMN 3@ PaxyHOK CynbpaTiB LMHKY, MaHraHy i KobanbTy nepeBuLLyBaan cepeiHb04000Bi
Hagjoi 1-i KOHTpPONbHOI rpynu Ha 3,8 Kr abo Ha 9,82%. Y MonoLi AoCTiAHNX KOPIB BiAMiYeHO TakoX OfHO3HauHe 36inbLUeHHs
BMicTy XMpy Ha 0,01-0,09%.

Tomy, NepeBara 3a cepejHb0A060BUMN HaA0AMU 4-x % MOon0Ka 6yna TakoX BaroMoto B MOPIBHAHHI 3 KOHTPOIBHOO FPYMOH0 i
cknana B 2-i gocnigHin rpyni 3,6 kr (P < 0,001) abo 10,06%, B 3-11 gocnigHin rpyni - 4,5 kr (P <0,001) abo 12,56%, B 4-1 foCnigHil
rpyni - 6,4 kr (P <0,001) a6o 17,88% i B 5-i1 gocnigHiii rpyni - 4,2 kr (P <0,001) abo 11,73%.

SIK nokasas aHasli3 OTPUMaHWX B eKCrepuMeHTi AaHNX, Bif KOPiB KOHTPO/LHOI rpynu 3a 80 AHiB focnigy oTpMMaHo 2864 kr
MON0Ka 4-x % XNPHOCTI, a 2-i, 3-i, 4-1 i 5-1 gocnigHux rpyn - BigNoBiAHO, Ha 288; 360; 512 i 336 kr abo 10,1; 12,5; 17,91 11,7%
6inbLue.

Y mosoui KOpiB 4OCNiIAHNX Py MOPIBHAHO 3 KOHTPOJIEM, XO4a | He HAaATO NOMITHO, ane O4HO3Ha4YHO 3pOCTaB BMICT 6inka (3,06-
3,09 npoTn 3,05% y KOHTPOI).

Halikpallyi pe3ynbTatv 3a MOMOYHOK MPOAYKTUBHICTIO 6yAM OTpUMaHi Big KOpiB 4-i AOCAIAHOI rpynuv, SKi OTpUMyBanu
KOPMOCYMILL 3 3MillaHoniraHAHI komnneken LinHky, MaHraHy, KobanbTy + Cynnekc Se i cynbdat kynpymy Ta io4uT Kanito i B 1
Kr CP akoi 3HaxoaunTbcsa LinHky 60,8 mr, MaHraHy 60,8 mr, Ko6anbty 0,78 mr, Ceneny 0,3 mr, Kynpymy 12 mri logy 1,1 mr.

Ha 80 gHi nakTauii 6yno BigibpaHo no 4 KOPOBW 3 KOXHOI Fpynn Ana npoBegeHHs 6anaHcoBux gocnigie. CepeaHb040060BUI
Hagin Monoka HaTypanbHOI XMPHOCTI CTAHOBUB, Kr: 1-a KOHTPO/bHa rpyna - 40,1; 2-a gocnigHa - 47,5; 3-a gocnigHa - 49,4; 4-a
jocnigHa - 52,4 i 5-a gocnigHa - 48,3.

B mosouj 3Haxogmnocb MaHrany, BignosigHo rno rpynam, mr/n: 0,52; 0,58; 0,62; 0,69 i 0,65. He3Baxaroumn Ha pi3Hi piBHi i cnonyku
BBefleHHA MaHraHy B KopMocyMiLli Nig40cNifHM KOpoBam byB 3abe3neyeHunii NO3UTUBHUIA 10ro 6aiaHC B OpraHismi TBapuyH
(tabn. 3).

PesynbTat, npuBegeHi B Tabn. 2, HarnsgHoO BigobpaxaroTb 3MiHWM pyxy MaHraHy B Opradismi niggaocnigHMx Kopis.
BbanaHcyBaHHA pauioHi no LinHky, MaHraHy, KobanbTy i KynpyMy 3a paxyHoOK cynb®aTHUX iX coneil B NoeAHaHHi 3 Cyrnaekcom
Se Ta ioagNTOM Kanito Ans KOpiB 2-i AOCAIAHOI rpynu, NiABULLMAO BigknagaHHa MaHrany B ix opraHismi Ha 173,6 Mr abo Ha 34,8
% B MOPIBHAHHI 3 KOpPOBaMK 1-i KOHTPOABHOI FPYNN pauioHn AkuX bynn gediunTHUMK no LnHky, MaHraHy i Kobanbty. I3
3aMiHOK HeopraHiuHux ¢opm LimHKy, MaHraHy, i KobanbTy Ha opraHidHi, B pauioHax kKopiB 3-i, 4-i i 5-I gocnigHux rpyn,
npu3Beno A0 3POCTaHHA MOro 3acBOEHHS. B opraHiami KopiB LuMx rpyn Bigknanocs BignoBsigHoO Ha, Mr: 540,7; 531,5 i 394,5
NOPIBHSAHO 3 KOHTPOAeM i Ha,Mr: 367,1; 357,91 220,9 6inbLue B NOPIBHAHI 3 2-+0 A0CAI4HOO rpynoto. Bigknanock MaHraHy meHLle
y AOCNIAHNX KOPIB 4-i i 5-1 rpyn, B pauioHax skux 6yno Ha 20 i 30 % mMeHLwwe unctoro LimHKy, MaHraHy i KobanbTy Ha, Mr: 9,2 i
146,2 B NOPIBHAHI 3 3-10 JOC/NIAHOK IPYroko.
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Tabnuus 3. CepeagHbog060BMI 6anaHc MaHraHy, B cepeHbOMY Ha 1 ronoBy, Mr (X + S..n=3)

Mpynu
MokasHuKK KOHTPO/IbHA LOCTiAHI

1 2 3 4 5
Hagiriwno i3 kopmamm 864,70 878,20 883,60 890,30 879,80
Haginwno 3 npemikcom 0 1335,60 1335,60 1068,50 868,10
Bcboro npuiiHaTO, Mr 864,70 2213,80 2219,20 1958,80 1747,90
BuaineHo 3 kanom, mr 343,40 1511,90 1146,0 888,60 820,50
BugaineHo 3 ceyeto, Mr 1,76 2,05 3,210 3,820 2,79
BuaineHo 3 MOJIOKOM, Mr 20,80+1,78 27,50+2,58 30,60+2,92 36,20+3,34 31,40+2,94
BugineHo Bcboro, mr 366,0 1541,50 1179,80 928,60 854,70

. . 498,70+36,9 672,30+66,3 10394 1030,20+98,30 893,20+86,30**

BiaknageHo B Tini,mr 0 - 0499, 40 . .
Biaknaaero & % Ao 57,70 30,40 46,80 52,60 48,90

NPUNAHATOrO
Mpumitka. * - P <0,05; ** - P < 0,01; ***- P < 0,001 NOPiBHAHO 3 KOHTPOJIbHOK FPYMNoH

KpalLie 3abe3neyeHHst paLjioHiB KopiB AocnigHMX rpyn LinHkoMm, MaHraHoM i KobanbToM geLuo nigBULLmAO KinbKicTe MaHraHy
B 1 KT MOMIOKa. 3 MONIOKOM 3a 06y y KOpPiB 1- KOHTPOABLHOI rpynu BUAinanock 20,8 Mr MaHraHy, a B 2-i, 3-i4, 4- i 5-i gocnigHux
rpyrnax Moro BUAiNSN0Ch, BiANoBigHO Ha 6,7; 9,8; 15,41 10,6 mr 6inbLue.

MigBULLEHHSA BUAINEHHSE MaHraHy 3 ceyeto y KOpiB A0CNIAHUX FPYN CBIAYNTb MPO NOCUIEHHSA MOBini3auii Moro Ha Ti 6ioxiMiuHi
rnpoLecy opraHismi, B AKX BiH BUKOHYE He3aMiHHY POJib.

MpoTe 3 kanom MaHraHy BUZAINAN0Ck Ha 6arato MeHLUe y KopiB 3-i, 4-i i 5-1 focnigHMX rpyn B paLlioHax SK1X 3aMiHUAN CybdpaTty
LMHKY, MaHraHy i KobanbTy Ha ix 3MillaHoNiraHAHI KoMnaekcy. BugineHHs 3 kanom 6yno MeHLUe, B MOPIBHSAHI 3 2-+0 AOC/iAHO0
rpynowo, B KOpiB 3-i JocnigHoi rpynu Ha 365,9 mr, 4-i - Ha 623,3 MriB 5-1- Ha 691,4 mr.

TakMM YMHOM, HalKpalLie NigBuLMAa 06MiH MaHraHy y opraHi3mi BUCOKONPOAYKTUBHMX KopiBy neptLui 100 AHiB nakTaLii, 4033,
Ak nokpueana gediunT y LinHky, MaHrany i KobanbTy Ha 80 % A0 iX iCHyroUMX HOPM 3@ PaxyHOK iX OpraHiuHUX CrOayK.
MpeAacTaBneHi pesynbTaT JOCNIAXKEHb Y3roAXKYOTHCS 3 NiTepaTypPHUMU JaHUMK iHO3eMHMX aBTopiB (Mahan, 1990); Nocek et
al., 2006; Kinal et al., 2007; Griffiths et al., 2007; El Ashry et al., 2012), ski TakoX BigMi4aloTb PiCT MOIOYHOT MPOAYKTUBHOCTI
KOpiB NPV 3rof0ByBaHHi B AKOCTi MiHepanbHUX J06aBOK xenaTiB MikpoenemeHTiB LInHKy, MaHrany, Kynpymy Ta KobanbTty. Tak,
El Ashry et al. (2012) BusiBUnM 3poCTaHHs cepeiHbOA0b0BNX HAZOIB MOOKA Y KOPIB AocnigHoi rpynu Ha 11,10 %, akum 3
OCHOBHVM paLjiOHOM 3roJ0BYBasi XefiaTn MiKpoesieMeHTIiB, MOPIBHAHO 3 KOPOBaMUM KOHTPOJ/ILHOI rPpynu, iki OTPUMYBanN Taky
X KiNbKiCTb MiKpoeneMeHTIB Y BUTNIsAi cipyaHokuaamx coneii. Takox (Griffiths et al., 2007) cnocTepirany NiABULLEHHS BMICTY Ta
KiNbKOCTi MOMIOYHOTO XMPY i BiIKYy y TBapUH JOCAIAHOI Fpyni NPUBGAN3HO Ha 7%, MOPIBHAHO 3 KOHTPO/IEM.
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