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BrnuiuB 3ronoByBaHHf XeJIaTHUX KOMILJIEKCIB MIKpOeJIeMEeHTIB Ha
cepennboa000Buii 6ananc Cu, Zn ta Mn B oprani3mi KopiB y nepioja po3aox

C.B. Kyni6a6a, M.M. Jlonras, [.A. lonoB
svetlana.k.0489@gmail.com

ITnemumym meapunnuymea HAAH,
eyn. 7-i I'eapaiticoxoi apmii, 3, cum. Kynunuui, Xapxisecokuil p-u, Xapkiscvka 0611.,62404, Yxpaina

Pozensanymo numantss w000 enaugy 320008y6aHHA MIKPOEIeMEHMI8 PI3HUX MUnie i KOHYeHmpayii y npemikcax Ha cepeoHb00060-
euti 6ananc Kynpymy (Cu), Luuxy (Zn), Maneany (Mn) 6 opeanizmi xopis ykpaincvkoi wopHo-psaboi monounoi nopoou uepesz 08a
micayi nicis omenenHs. Bemanoseneno euwuil 6i0cOmok 8I0KIA0AHHS MIKPOEIEMEHMIE 6 OP2aHizMi 3a 320008V6AHHS KOPOBAM Xeld-
mie Cu, Zn i Mn y konyenmpayisx, wo nokpusaioms ixuii degiyum y payioni na 100% ma 50% ¢ I i Il docnionux epynax: Cu — na
7,3% (P < 0,05) ma 1,4%, ona Zn — na 12,2% i 15,0% (P < 0,001), Mn — na 13,2% (P < 0,01) ma 9,0% (P < 0,05) gionosiono,
nopisnano 3 ix cipuanoxucaumu conramu y 100 % oosi. Ha niocmasi pezynomamie 6ananco6o2o 00cuioy 3anponoHo8aHo UKOpUC-
mauHa 6 20018711 KOpi8 y nepiod raxmayii xeramie MiKpoeieMeHmi8 y KOHYEeHMpayisax, NPOMIHCHUX 8IOHOCHO PI3HUX OOCTIOHUX 2pYH,
a came — HUIICYUX 3a HOpMU iX 88e0enHs Yy hopmi cipuanoxucaux coaeti na 25% onsa Cu, 50% — Zn, ma 65% — ona Mn (y po3paxyuky
Ha Yucmuil enemMenm,).

Kniouosi cnosa: xoposu, mikpoenemenmu, cipuanoxucii coni, xenamu, 6ananc Kynpymy, Lunky, Maneany, Hopma 320008y8anHs.

Bausinne ckapMJIMBaHMS XeJATHBIX KOMILIEKCOB MUKPO3JI¢MEHTOB HA
cpeanecyTouHblil 0asanc Cu, Zn u Mn B oprann3me KOpoB B epHO/l Pa3iof

C.B. Kymu6a6a, M.H. [lonras, U1.A. NoHoB
svetlana.k.0489@gmail.com

Hnemumym scusomnosoocmea HAAH,
ya. 7-u T'sapoeiickoui apmuu, 3, cmm. Kynunuuu, Xapvkosckuii p-w, Xapvkosckas o6n., 62404, Yxpauna

Paccmompenvl 60npocel IUAHUA CKAPMAUBAHUSL MUKPOIIEMEHMOB PASIULHBIX MUNOSE U KOHYEHMPAYUL 8 NPeMUKCax Ha cpeoHe-
cymounwlii 6ananc meou (Cu), yunxa (Zn), mapeanya (Mn) é opeanuzme Kopog YKpauHcKol 4epHO-necmpoli MOJI0UYHOU NOpoObl Yepes
08a mecaya nocie omend. YCmano61eH 8biCOKUL NPOYEHN OMIONCEHUS MUKPOIIEMEHMO8 6 OP2AHUSME NPU CKAPMAUBAHUU KOPOBAM
xeaamog Cu, Zn u Mn 6 konyenmpayusx, noxpuwigaowue ux oeguyum 6 payuone na 100% u 50% 6 I u Il oneimuwix epynnax: Cu —
na 7,3% (P < 0,05) u 1,4%, Zn —na 12,2% u 15,0% (P < 0,001), Mn —na 13,2% (P < 0,01) u 9,0% (P < 0,05) coomsemcmesento, no
cpasnenuio ¢ ux ceproxucavimu coramu ¢ 100% ooze. Ha ocnosanuu pe3ynomamos 6ananco8o2o onvima npeonodiceHo UCnonb308a-
Hle 6 KOpMIEHUU KOPO8 6 NepUoo TaKmayu Xeiamos MUKpOIIeMeHmos 6 KOHYEHMPAYUSX, NPOMENCYMOYHBIX OMHOCUMENLHO PA3-
JIUYHBIX ONBUMHBIX 2PYNN, d UMEHHO — HUJICE HOPMbL UX 68004 6 hopme ceprokucavix coaei Ha 25% ons Cu, 50% — Zn, u 65% — ons
Mn (8 pacueme na yucmolii Snemenm,).

Knrouesvie cnosa: kopogwi, MUuKposnemenmyl, CEPHOKUCbIE CONU, Xeaambpl, OANAHC MeOU, YUHKA, MAPeaHyd, HOPMA CKAPMAUBA-
HUA.
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Effect of feeding chelate complexes of trace elements on the average daily
balance of Cu, Zn and Mn in the organism of cows during the period of lactation

S.V. Kulibaba, M.M. Dolgaya, I.A. Ionov
svetlana.k.0489@gmail.com

Institute of animal science NAAS,
7th Guards Army Str., 3, t. Kulinichi, Kharkiv region, 62404, Ukraine

The questions are considered about the effect of feeding of trace elements of different types and concentrations in premixes on
the average daily balance of copper (Cu), zinc (Zn), manganese (Mn) in the organism of cows of Ukrainian black mottled dairy
breed of the two months after calving. For the experiment, 40 cows were selected and formed four groups: one control and three
experimental. The cows in the control group fed a premix of sulfate salts of copper, zinc and manganese in doses that are 100%
covered their lack in a forage. Experimental animals from I, I and III groups were fed premixes with chelate complexes of Cu, Zn
and Mn, which offset the deficiency of trace elements in the feed ration for 100, 50 and 25% (calculated on pure element), respective-
ly. The diet was counted on a cow with an average live weight of 550 kg, with a daily milk yield of 20 kg 4% fat and balanced on the
basis of the main nutrients in accordance with the norms. In the feeds, excrements, urine and milk of cows, the content of trace ele-
ments copper, zinc and manganese was determined by the standardized atomic absorption method on the spectrophotometer AAS-30
(«SaglZeiss», Germany). Found a higher percentage of trace elements deposition in the body cows of feeding of chelates of copper,
zine, and manganese in the concentrations that cover their deficit in the diet in the 100% and 50% in the experimental I and II
groups: Cu — 7.3% (P < 0.05) and 1.4%, Zn by 12.2% and 15.0% (P < 0.001), Mn by 13.2% (P < 0.01) and 9.0% (P < 0.05), re-
spectively, in comparison with their sulfate salts in a 100 % dose. Based on the results of the balance study, the use in the feeding of
cows during lactation of chelates of trace elements in concentrations intermediate to different experimental groups was proposed,
namely — below normal their input in the form of sulfate salts on 25% for copper, 50% — zinc, and 65% — for manganese (calculated
on pure element).

Key words: cows, trace elements, sulfate salts, chelates, balance of copper, zinc, manganese, feeding rate.

Beryn Mema Oocniodcens — BUBYHTH BIUIMB 3TOJOBYBAaHHS
XeJIaTHUX KOMIUIEKCiB MikpoeneMeHTiB Ha 6ananc Cu, Zn,
Ha mowarky nakTamii y mepion po3mor KOpoBH He  Mn B opraHi3Mmi KOpiB y Tepiof pO3IOI0 Ta BU3HAYHTH
3[IaTHI CIIOKHMBATH HEOOXIHY KIIBKICTh KOPMY Ui KOM-  ONTHUMAJIbHI HOPMH X YBEIEHHS B IIPEMIKCH JUIsSl KOMIICH-
neHcalii eHepreTHYHUX MoTped, sKi BUTPAYarOThCS Ha  cauii Ae(iluTy B paiioHi TBAPHH.
nifBUICHHS BUpPOOHMITBA MoOJioka (Bogdanov et al.,

2012; El Ashry et al., 2012; Radchikov et al., 2015). 11106 Martepiana i MeToan q1o0caiTKeHb
SIKOMOTa ILIBUJIIE BiIHOBUTH BTpauyeHy Macy i AOCSTTH
BHCOKHUX HaJ[01B MOJIOKa 0€3 MIKOIU IUTS 30POB’Sl KOPIB, Hocnimkenns npoBogumu y 2013 pomi y AII AT

HeoOxinHO 3a0e3neunTty ix He nuie sikicHumu kopMmamu,  «loHtapiBka» IT HAAH BoBuancbkoro paiioHy Xapkis-
a ¥ MiHEpaJbHOIO IiJTrOMIBIICIO, aJPKe 3HAYHA KUIBKICTh  CBbKOi oOmacti. Ha ¢oHI HayKOBO-TOCTIOAapPCHKOTO JOCITi-
€IIEMEHTIB BHIUIIETHCSA 3 OpraHi3My TBapWH pa3oM 3 Iy Ha KOPOBaX YKPalHCHKOI YOPHO-Psi00i MOJIOYHOI MO-
MOJIOKOM. poIu Yepes ABa MiCALI IICIS OTEeNICHHS IIPOBENH OaiaH-
OcTaHHIM YacoM B TOJIBII BENUKOI poratoi XymoOum  coBwii (OOMIHHHIA) TOCTIA 3TiTHO i3 3araJbHOTIPHITHSATH-
LINPOKO BUKOPUCTOBYIOTBHCS XEJIaTHI KOMIUIEKCH MIKpO- MM METOAMKAMH Y 300TeXHii. 3a NMPUHLIHUIIOM aHAJIOTIB 3
€JIEMEHTIB 32 PaxyHOK iX BHCOKOi OIOZOCTYMHOCTi, 0  KOXHOI i3 4OTHPHOX Tpyl (OJHA — KOHTPOJIbHA Ta TPHU
BUKJIMKa€e O€3CyMHIBHUI HAyKOBUIl 1 MPaKTUYHUIT iHTepec  JociiaHi) Oyno BigiOpaHo no 4 TBapuHHU. YTpUMaHHS —
(Cortinhas et al., 2012; Del Valle et al., 2015; Harlamov  mnpus’si3He. TpuBanicte miarorosyoro mepiogy 10 mi0,

et al., 2013; Toporova et al., 2016). Oanak, mpobiema  00JIKOBOTO — 7.
HOPMYBaHHs KUJIBKOCTI BBEJCHHS XENaTiB [0 palioHy KopoBam 3romoByBaiM OAHAKOBUI TIoOCIIONAapChHKHUI
TBapWH OCTaTOYHO HE BHpilIeHA 1 MOTpedy€e yTOYHEHHS. pauioH ski € TurnoBuMm s Jlicocremy VYkpainu: cuioc
3a pesynbTaraMH IIONEPEIHIX JOCIIUKEHb HaMH  KyKYpYyI3sSHHM, CIHaX JIIOUEPHOBHUMH, CIHO JIFOIIEPHHU, KOH-
BCTaHOBJIEHO KoedilieHTH Bigknananus Kynpymy, Llun-  neHtpoBaHi kopmu, Memsicy. Pamion OanancyBamm 3a
Ky Ta MaHraHy B Oprai3Mi KOpiB y MepioJl CYXOCTOIO 32 ~ OCHOBHHMH HOXXHBHHMH PEUOBHHAMH 3TiTHO 3 IIIOYAMHA
3rOJIOBYBaHHS iM EKCIIEPUMEHTAJIBHUX IPEMIKCIB Ta BH-  HOPMaMH, PO3PaXxOBaHHX Ha KOPOBY 3 CEPEIHBOIO JKHUBOKO
3HAYCHO ONTHMAJIbHI J03U XEJIaTiB MIKPOEICMEHTIB st  Macor 550 kr, 3 moboBuMm Hamoem Mmojoka 20 kr 4%
BUKOPHCTaHHS B TOJIBII TBapHH JaHoro Qizionoriunoro xwupHocti (Bogdanov et al., 2012). Pexxum roaieni ta
nepiony (Bogorodenko, 2016). YMOBH YTPUMaHHS B YCIX rpymnax Oyjau OJHaKOBHMHU.
JocnimkeHHs 31 BcTaHOBJIEGHHs! (hi3iosoriyHo oOrpyH-  ['oniBiist TBApUH Pi3HUX TPYI BiAPI3HSIACH JIMILIE TUIIOM i
TOBaHOI HOPMH 3rOJIOBYBaHHSI XeJIaTiB MIKPOEJIEMEHTIB  KOHLEHTpaliclo y rnpemikcax mikpoenemeHtiB Cu, Zn Ta
KOpoBaM y mepion sakraiiii (ocoonuso I dasu) mams 3a6e3-  Mn, nedillUTHUX y paIlioHi, SKi BBOAWIN Y CKJIa (i KOHIIe-
TICYCHHS] MaKCUMaJIbHOTO MPOJIYKTUBHOTO 1 EKOHOMIYHO-  HTPOBaHMX KopMiB. KopoBam koHTposibHOI Ta | mociimHol
ro edekTiB € akTyaJbHHMH 1 HOTPeOyIOTh JIETAIBHOIO  TPYI 3r0JOBYBAJIM OJHAKOBY KiJIbKICTh MIKPOEGJIEMEHTIB Y
BUBYCHHSL. nepepaxyHKy Ha YHCTHH €JIeMEHT, ajie Pi3HOro THITy: B
KOHTpPOJI — cipuaHOKWCH coii, B | Tpymi — xemart-
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riituuarigpata Cu, Zn, Mn. B 111 11 rpynax 3rojgoByBanu
npemikcu 3 xenmatamu Cu, Zn Ta Mn, B SIKHX KOHIICHTpA-
Hist BCIX MiKpoesieMeHTIB Oyyia BinmoBizHo Ha 50% Ta
75% nwx4oro, HiX B | nocminnii rpymi.

[IpoTsiroM OCHOBHOTO Tepioay 0alaHCOBOTO JOCIILY
BEIM MIOAEHHMH OONIK KIJIBKOCTI 3aJaHMX KOpMIB, IX
3aJIUINKIB, HAJ0IB MOJIOKA, BUIIICHb BiJi KOXHOI KOPOBH
— THOIO 1 cedi. BMicT OCHOBHHX TpyII ITOKMBHUX PEYOBUH
B JIOCIIDKYyBaHOMY MaTepiali BU3HAYal M 3a 3arajibHOI-
PUHHATHMH METOIUKAMH, MIKPOECJIEMEHTIB — CTaHIapTH-

30BaHUM aTOMHO-a0COPOIIHHMM METOJOM Ha CIIEKTPO-
dotomerpi AAS-30.

Pe3ynbraT MPOBEJACHUX MOCIIIKEHb 00pOOISITH Me-
TOJaMU BapialiiHOi CTATUCTUKUA 3 BUKOPHUCTAHHSM IPO-
rpamHoro 3abesnedyenns Microsoft Office Excel.

Pe3ysabTaTH Ta iX 00roBOpeHHA

B pesymerari aHamizy gaHWX OaxaHCOBOTO JOCIITY
BUSBJICHO TIO3UTUBHUM Oamanc Cu, Zn Ta Mn B oprasi3mi
MiATOCTIAHUX KOPiB BeiX rpym (Tadm. 1, 2, 3).

Tabauys 1

Cepennbogo0oBuii 0ananc Kynpymy B opranizmi kopiB y nepioa nakranii, Mr/ronoBy/no0y
(M £ m, n =4 y Ko:xHiii rpymi)

I'pyna
ITokazuuk - - -
KOHTPOJIbHA | I nocimigna | I mocmigna | III mocimigna

Bwmicrt Cu B kopmax OP 110,0
Beboro Hamiimmio: 140,3 £ 0,26 140,1 £0,23 124,4 £0,25 116,1 £0,31
B T.Y. 32 PaXyHOK JT00aBKH 32,0 32,0 16,0 8,0
BuineHo 3 rHoem 84,3 +2726 73,9 +£3,57* 73,2 £3,41% 69,6 £ 2,06%*
Bupineno 3 ceuero 3,4+0,33 3,1+0,27 2,8+0,29 2,5+£0,21
BuisieHo 3 MOJIOKOM 1,2+£0,16 1,4+£0,18 1,1 +0,10 0,9+0,13
BuizeHo BCboro 88,9 +1,99 78,4 £ 3,47* 77,1 £3,57* 73,0 £2,07*
YTprmaHo B Oprasizmi 51,4+1,88 61,7 +3,62* 473+341 43,1 £2,28%
y % BiJ IPUHAHSITOTO 36,7 £ 1,37 44,0 + 2,53* 38,1 £2,79 37,1 £1,88
BuisieHo 3 MOJIOKOM Bifl TpUiHATOTO, % 0,8+0,11 1,0+ 0,13 0,9 + 0,08 0,8+0,11

[Mpumitka: TyT i gani: * — P < 0,05, ** —P < 0,01, ** — P < 0,001 nocToBipHicTh pe3yJIbTaTiB MOPIBHIHO 3 KOHTPOIHHOIO IPYIIOI0

BcranoBneHo, 1m0 MakcHMalbHA KiJTBKICTh MiKpoeJe-
MEHTIB BUBOIHTHCS 3 OPTaHi3My KOPIiB pa3oM i3 THOEM, IIe
MPU3BOJUTE JI0 3a0pYIHEHHS CLIbChKOIOCIIOAAPCHKUX
yTiib BAXKKUMU METaJIaMH, 10 Y3rOJUKY€EThCS 3 JIiTepary-
paumu prepenamu (Shapovalov et al., 2011). 3a paxyHok

BUKOPHCTAHHS XE€JaTiB MIKPOECIIEMEHTIB y BIBIYi MEHIITii
1031 32 HOPMY BBEICHHS CipYaHOKUCIHX coyelt (y mepe-
paxyHKy Ha €JIEMEHT) JIOCTOBIPHO 3HMIKYEThCS KUIBKICTh
BHIIeHh 3 ekckpemeHTamu Cu, Zn Tta Mn Ha 13,2%,
51,1%, 26,9% BianosigHo (Tabm. 1, 2, 3).

Tabauys 2

Cepennbono6oBuii 6ananc Llluaky B opranizmi kopiB y nepion jgakraii, Mr/roioBy/no0y
(M £ m, n =4 y Ko:xHiii rpymi)

Ioxaznuk - Ipyna - -
KOHTPOJIBHA | I nocmigna | II mocmigna | IIT mocmigna
Bwmicr Zn B kopmax OP 486,0
Bceboro Hamiitnuio: 945,6 £ 0,43 945,0£0,31 7152 +0,23 599,0 £ 0,38
B T. 4. 32 paXyHOK 0OOaBKH 462,0 462,0 231,0 115,5,0
BunineHo 3 rHoem 4827 £ 6,62 359,7 + 6,39*** 236,0 £4,75%** 238,4 £ 3,67%**
BuineHo 3 ceuero 11,9+ 0,69 13,5+ 1,14 9,5+ 0,79 6,3 £ 0,94**
BuineHo 3 MoJoKoM 64,9 + 434 70,6 + 4,29 70,4 +2.37 54,9 + 3,34
BuineHo BChoro 559,6 + 8,29 4438 &+ 7,71*** 315,9 £5,19%%** 299,6 £ 3,17***
YTpumaHoO B oprasizmi 386,0 + 8,59 501,2 + 7,93%%* 399,3 + 5,41 299,4 + 3 32%**
y % Big IpUHAHSITOTO 40,8 + 0,90 53,0 = 0,83%** 55,8 £ 0,74%** 50,0 £ 0,54***
BuinieHo 3 MOJIOKOM BiJ] IPHIAHSTOTO, % 6,9 + 0,46 7,5+ 0,46 9,8 £0,33** 9,2 £0,56*

3rigHo 3 jaHuMu Tabimips 1, 2, 3 BCTAHOBJIEHO BUIIUI
BIJICOTOK BiJIKJIaJaHHS MIKPOCJIEMEHTIB B OpraHi3Mi TBa-
PUH 3a 3roJIOBYBaHHS XEJaTHUX KOMIUIEKCIB Y CKJIaJi
npemikciB B I i II rpynmax: Cu — na 7,3% (P < 0,05) ta
1,4%, Zn —nua 12,2% 1 15,0% (P <0,001), Mn — Ha 13,2%
(P <0,01) ta 9,0% (P < 0,05) BignoBixHO, TOPIBHIHO 3 1X
CIPYaHOKUCIIAMU COJISIMU.

PesynbraTi HammMx OCTIHKEHb Y3TOMKYIOTHCA 3
niteparypaumu  nanumu (Bomko et al, 2015) momo
BHIIOI PETEHIII MiKPOCIIEMEHTIB Y OpTaHi3Mi TBapuH i3 iX
opranigyHux (hopM, MOPIBHAHO 3 CIPIYAHOKUCITHUMH.

3 pe3yabraTiB 6aJaHCOBUX JOCIIIKEHb BUIUIMBAE, 10
JIOBrOTpHBaJie 3roJ0ByBaHHsi KopoBam xenariB Cu, Zn,
Mn y 100% 1031 € HAATUIIKOBUM BITHOCHO (hi310JI0TIUHOT

MOTpedU OpraHizMy 1 MOXKe IPU3BECTH JIO X HaJMipHOTO
HaKONMYEHHS B TKaHWHAX 1 opraHax TBapuH. Jl03a, Ha
75% HWK4Ya 3a HOPMY, HABIAKHU, € 3aHU3BKOIO, OCKUIBKH
HE JI03BOJISIE TIOBHICTIO PO3KPUTH  NPOAYKTUBHHA
noTeHUian TBapuH. Ha Hamy AyMKy, ONTHMAaJbHHM €
BUKOPUCTAaHHS B TONIBII KOpiB y mepiox Jakramii
MIKpOEJIEMEHTIB y KOHIIEHTPALifIX, IPOMDKHUX BiZIHOCHO
PI3HUX MOCHITHHUX TPYI, a caMe — HIDKYMX 33 HOPMH iX
BBeZIeHHA y (popmi cipyaHokuciux coneit Ha 25% s Cu,
50% — mona Zn, ta 65% — mis Mn. Jlani KoHIEHTparii
XeNaTiB  MIKpOENIEeMEHTIB y  Mail0yTHbOMYy  OyayThb
anpoOboBaHi B ToHiBIi KOpiB y cepii HayKOBO-
rOCIOJAPChKHUX JOCHIIB, II0 JOAATKOBO IacTh 3MOLY
3HU3UTH MarepiajbHi BUTpaTd Ha MIKPOEJIEMEHTHY
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I ATOIBIIFO.

Tabauys 3

Cepennboa000Buii 6a1anc Manrany B opradizmi kopiB y nepioa jakraiii, Mr/rosoBy/no0y
(M £ m, n =4 y koxkHiii rpymi)

Ioxaznuk - I pyna - -
KOHTPOJIbHA | I nocningna | II nocnigna | IIT nocninHa

Bwmict Mn B kopmax OP 625,0
Bceworo Haaiimio: 938,5 + 1,64 9399 +1,23 780,0 + 1,51 696,9 + 2,02
B T.4. MT' 32 paXyHOK JT0OaBKH 323,0 323,0 161,5 80,8
BuizieHo 3 rHoeM 708,2 £ 19,22 585,4 +£23,02** | 5174+ 16,38*** 475,1 &+ 14,88***
Buineno 3 ceuero 2,2+0,33 2,0+0,35 1,9+0,24 1,7+0,25
Buineno 3 MojokoM 1,1+0,13 1,2+0,10 1,3+0,05 0,9+0,13
BunineHo BCboro 711,5 £+ 19,09 588,6 £22,85** | 520,6 + 16,18*** 477,7 £ 14,57*%*
YTpumano B oprasizmi 226,9 + 18,94 351,3 £23,17** 2594+ 1737 219,2 + 13,09
y % BiJ IPUHAHSITOTO 24,2 +2,02 37,4 + 2 45%* 33,24+2,18% 31,5+ 1,94*
BuisieHo 3 MOJIOKOM BiJl IPUHAHSITOTO, %o 0,1 £0,01 0,1 +0,01 0,2+0,01* 0,1 +£0,02

BucHoBku

B pesynbraTi npoBeneHHX HOCIHIKEHb BCTAHOBIIEHO
BUIIMN BiJICOTOK BIJIKJIAZaHHS MIKPOCIEMEHTIB B OpraHi-
3Mi 3a 3rofloByBaHHsi kopoBam xenariB Cu, Zn i Mn y
KOHILIEHTPALisX, 0 TOKPHUBAIOTH iX Ae(iluT y parioHi Ha
100% Ta 50% B I i II mocmigamx rpynax. Ha migcrasi
pe3ysbTaTiB 6anaHCcoOBOTO JOCIiy 3alpOIIOHOBAHO BHKO-
pUCTaHHS B TONIBII KOpIiB Yy Iepioj NaKTamii XelaTiB
MIKpOEJIEMEHTIB Y KOHIIEHTPAIIisX, IIPOMIXHHUX BiJHOCHO
PI3HHX JOCHIOHUX TPYI, a caMe — HIDKYMX 32 HOPMH iX
BBEJICHHS ¥ opMi cipuaHOKHCIHX coneld Ha 25% mis Cu,
50% — Zn, Ta 65% — 11 Mn (y po3paxyHKy Ha IHCTHH
€IeMEHT) IJs MiABUIIEHHS MOJOYHOI MPOTYKTHBHOCTI
TBapUH 1 JOCSTHEHHS MAaKCUMajbHOTO EKOHOMIYHOTO
edeKTy.
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