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CTAH BIJIKOBOI'O TA MIHEPAJIbHOI'O OBMIHY
V KYPUAT-EPOMJIEPIB 3A BUKOPUCTAHHA
XEJATIB HIMUHKY TA MAHI'AHY

BuknazneHo pe3ysibTaTtd 3acTOCYBaHHs KOMILIeKkcy xenariB Llunky i Maurany Ha OLIKOBHIA, MaKpO- Ta MiKpOMiHepab-
Huit oOMiHK B Kypuar-Opoiinepis kpocy Cobb 500. Bunorosanus xemarie Zn ta Mn B 103i 0,2 mu/n Boam kypuaram-
Opoiinepam 23-no6oBoro Biky (1-a mocmizHa rpyma) BOpogoBXK 14 mi6 cupusio 30UTBIIEHHIO BMICTY 3arajJpbHOrO OilKa 10
35,320.80 r/m, mo Ha 8 % Butmie MopiBHAHO 3 KoHTponeM (32,5+0,70 r/m; p<0,01). Konnenrpariist 3aransaoro Kambmito B
CHPOBATIIi KPOBI NTHUIT 37-1000BOT0 BiKY (3aKiHUEHHS J0CiTy) Oyna GiNbIa B mepiriii Jocaianii rpymi Ha 7,3 % (2,05+0,06
MMOJIB/T) TTOPIiBHSAHO 3 KoHTposeM (1,94+0,03 Mmons/m). ¥V mpyriit Tpymi, Ie 3acTocOBYBaINCh XenaTtu B Jo3i 0,4 Mi/1 Boaw,
Bmict Kanbuito ckiagas 2,0+0,02 mmoub/i, 1wo Ha 5 % Ginblue 32 KOHTPOJIbHY rpyny. JIBOTHXKHEBE 3aCTOCYBaHHS XeJaTiB
Zn ta Mn Takox cnpusiio 30inbLieHH0 piBHs Heopraniunoro ®ocdopy B cuposarui kposi nepuoi rpynu go 2,6+0,12
mmModis/1 (+ 11,5 %) nopisHsiHO 3 KoHTpONbHOK. [Ticis 3acrocyBanns xenaris Zn ta Mn y go3ax 0,2 mut/n Boau Bmict Lun-
Ky OyB Bumnit Ha 4,3 % (23,54+0,2 MKMOIIB/IT) TOPIBHAHO 3 KOHTpodeM — 22,54+0,34 mxmouns/ (p<0,01). V npyriii rpymi, jge
Jo3a xenaTiB ckiranana 0,4 mu/n Boau, kornenTpaiis Luaky cranoBmia 23,6+0,16 MkMoIIb/1, 10 Ouibiie Ha 4,6 % 3a KOHT-
poib (p<0,01). o 3akiHYeHHI JOCTIKEHHS BMicT MaHTaHy B CHpOBATIli KPOBI KypuaT-OpoiiyiepiB mepinoi Tpynu CKIaaaB
1,940,07 mxmone/n (p<0,05), mo wa 10,4 % Bumie B opiBHAHHL 3 KoHTpoieM — 1,7+0,06 mxmomns/n (3-it Binoip). PiBens
1IbOTO €JeMeHTY B Apyriit rpyni ctanoBus 2,0+0,08 mxmons/n (p<0,01), uio Buine Ha 16,7 % BigHOCHO KOHTPOJIHO. KoHieHT-
pauis Kynpymy no 3akiHueHH] eKCriepuMeHTy B nepluiii Ta apyriit qocnignux rpynax 6yna va 12,6 ta ua 9,3 % Buwa nopis-
HSHO 3 KOHTpoieM — 7,0+0,37 MxMonb/n. B cBoto gepry Bmict @epymy B cupoBaTIi KpoBi Tiepnrol rpynu OyB Oimpmmit 9,3 %
(19,3+0,69 Mrmons/N), a B npyriit — Ha 6,7 % (18,8+0,47 MKMOJE/JT) TIOPIBHAHO 3 TITUIICIO KOHTPOJBHOT TPYIIH.
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IMocranoBka mpodaevu. OAHICIO 3 HAUMPOMYKTUBHIIIAX Tany3ell TBAPMHHMLITBA HE JIHINC B
VYkpaini, a i cBiti € nraxisuuuTio [1]. [poaykiiist nTuii sik M'SCHOTO, TaK 1 SEYHOTO HAIIPSIMIB J103BO-
Jisie 3a0e3MeunTy XapuoBi norpedu Hacenenust [2, 3]. s niarpumanHs BUCOKOT iHTGHCMBHOCTI POCTY
Ta PO3BUTKY KypdaT-OpoiiepiB BaXXINBE 3HAYCHHS Ma€ MOBHOIIIHHE MiHEpaiabHe kuBleHHs [4]. Han-
3BUYAMHO BAXJIMBY POJib Y METa0OJi3Mi TBapUMH Ta NTULI CTAHOBISATH MiKPOCJIECMEHTH, SIKI iCTOTHO
BIUIMBAIOTH HA iX 370pOB’sl Ta NPOAYKTUBHICTH [5, 6]. PO3BUTOK KicTKOBOT 1 CHOIY4HOT TKAHUH TICHO
MOB's3aHUI 3 TakUMH MikpoeneMeHTaMu Kk Lpak, Manran [7] i Kynpym [8]. OgHak depes HH3BKY
3a0e3MeYeHICTh HEOOXITHUMH MIKpOCIeMEHTaMH B IIEPiOAM IHTEHCHBHOT'O POCTY CIPHYHHSIIOTHCS
BIJIIOBIZTHI MIKPOCTIEMEHTO3H, SKi B OCHOBHOMY MepeOiraroTh CyOKIiHIUHO, pijlle MPOSBISAIOTHCS 3
THUTIOBUMH KITIHIYHUMH O3HaKaMH, THM CaMUM YCKITQJHIOIOYN X paHHIO aiarHOCTHKY [9]. biomocTym-
HICTB 1 3aCBOIOBaHICTh OPTaHi3MOM MIKpOEJIEMEHTIB B OCHOBHOMY 3aJIeKMTh BIJT TXHBOT XiMiYHOT (po-
pMH, CKITaTy KOpMY, BiKy Ta ¢izionoriunoro crany nruui [10, 11].

AHaJIi3 OCTaHHIX J0C//KeHD i myQurikanifi. ¥ OLTBIIOCTI MIKpOEIEMEHTH IOal0Th y IPEMIKC Y BHU-
ISl HEOPraHIYHNX coyle — cymnbdariB Ta xyopuiis [12]. BoHn € JIeTKOpO3YMHHUMH 1 3pYYHUMH TS
3mimyBanHs. [Ipote, depes3 XiMIYHUI aHTaroHi3M MeTalliB, Oi0HOCTYIHICTh MIKPOETIEMEHTIB 3HIKYEThCS
[13]. Bimomo, Mo CLTHCHKOTOCTIOAAPCHKI TBAPUHH CBOIIOIIIHO MPUCTOCYBAINCS IO CIIOXKUBAHHS MiHEpa-
JIEHUX PEUOBUH Y CKJIAJII OPraHigHMX PeYOBHH 13 KopMiB. L]i crionyku Ha3WBaroThCs Xearamu — Iie 0ioio-
TYHO aKTUBHA QOpMa MiKPOCIEMEHTIB, KOMIUICKCHE TIOEIHAHHS OJIHOTO a00 KIIHKOX MIKpPOEICMEHTIB 3
AMIHOKHCIIOTaMH, BiTaMiHAMHY Ta 1HITMMHU OPTaHIYHUMH KOMIIoOHeHTamu [5, 14]. TlepeBaroto xenartiB € Oi-
sbiia (izudHa CTablIbHICTE, 110 3HUIKYE BIJUIUICHHS MIKPOCJIIEMEHTIB BiJi BITAMIHIB B OKMCHCHHI KOPMIB
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Ta MIBHIIYE iX 3acBOIOBaHICTh [15]. B ocHOBHOMY BCl KOPMH, III0 BUKOPUCTOBYIOTHCS B TOMIBITI, MICTSTh
IEBHI KIJIbKOCTI XeJIaTiB, HE3aJISIKHO BiJI KOHKPETHO JIOJAHUX HPOAYKTIB. Taki peuoBUHHM SIK OIJIKH, aMiHO-
KHCIIOTH, TIEOTHAN, KPOXMAITh 1 IIETF0I03a, IMMOHHA 1 II[aBieBa KUCIOTH Ta 1HIII OPTaHiYHi CIIONTYyKH Ma-
FOTh XENATUPYIOUi BIACTUBOCTI 1 BILTMBAIOTH HA MeTa00i3M MiKpoeneMeHTiB. KiroduoBa polk X CHOTYK
noysrac 'y (hopMyBaHHI PO3UMHHUX KOMIUICKCIB i 3ar00iranti HEpO3UMHHOCTI METATy B CIIA0KOMY JIyX-
HOMY TpaBHOMY TpakTi [16]. Bukoprcranus BucokosikicHux riinuu-xenaris (rmirnunara E.C.O. Trace)
TIO3BOJISIE 3a0€3IMEYUTH OPraHi3M IITHILl HEOOXIMHIMH MiKpoeJIeMEHTAMH 1 TIONIMIIINTH MiHepaTbHAN CTa-
TyC y TIOPIBHSAHHI 3 CyIIb(paTaMy B Cy4acCHOMY NITaxiBHUITBI [17]. Xenatu TmnuHy IO3BOJSIOTH 3HU3UTH
Ha 50 % miHepaibHi I00aBKU B PAI[iOH], TUM CAMHUM 3HAYHO 3HMKYHOUM BH/IUICHHS MIKPOCJIEMEHTIB 3 I10-
crmigom [18]. Onrumaneae momoBHeHHs MI'K-Zn (MINTREX) 40 mr/kr kopMy A0 parioHy BIUIHBAa€E Ha
BigkmameHHs Zn i Ca y BEIMKOTOMUIKOBIH KICTII Ta IEYiHIN 3 MiHIMaIbHUM 3a0pyIHEHHSIM HABKOIUIII-
HbOro cepenopuina [19]. Sk nokasyrors pociuimpkenns Kwiecien M. et al. [20, 21], nogaanus Zn-Gly B
1031 50 mr/kr kopmy 30iblye koHuentpaitito Cu i Ca 'y cupoBartili KpoBi kypuaT-Opoiinepis. Honarkose
BKITIOYEHHS B paIlioH KypuaT-OpoiiiepiB KopMoBoi 100aBkH biomreke Mn B kinmbkocti 125 1/t (abo 18,75 ¢
Manrany Ha 1 T KOpMy, B IepepaxyHKy Ha eJIeMEHT) 30UIbIIYe cepeTHR0000BUIA TIPUPICT, 30epeKCHHS
TITUTI Ta 3HWKYE BUTPATH KOpMY Ha 1 Kr mpupocty Macu Tina [22]. Sunder G. S. [23] omwicye, mo KoMOi-
HAIlisl OpraHigHuX CHoiIyK Zn i Mn mpu go3yBanHi 80:60 MI/kr KOpMy MpOsBIIsIa CHHEPTi3M Ta TOCHITIO-
BajTa MiHepaJTi3aIliro KiCTKOBOI TKaHWHH, abCcopOITito MiHEpaTiB TKAHWHAMY T4 IMYHHY BIZIITOBIZL Y KypUaT-
Opotinepir y Bimi 35 mHiB. Zhao et al. (2010 p.) [24] onucag, 110 mix wac 3rogorysanHd 50:50 cymimri He-
opranigHnx (cymb(aTiB) i xemataux dopm Zn, Cu i Mn crioctepiranocs 30i7bIIeHHS TTPOYyKTHBHOCTI Ta
TTOKPAIeHHs! CTaHy KiHIIIBOK Y ITTHII].

Mera qoc/iKeHHsI — JOCHIUTU CTaH OUTKOBOTO Ta MiHEpaTbHOrO OOMiHY y KypuaT-OpoiiiepiB
3a BUKOpUcTaHHs xenatiB L{uaky Ta Manrany (kommnasii «KpoHoc-Arpo») 3a pi3HUX 103.

Marepiana Ta MeToau mocimkenns. [lociimkenns Oyio nporeieno y 2019 poriii Ha 0a3i HayKo-
BO-JIOCITITHOT'O IHCTUTYTY BHYTPIIIHIX XBOPOO TBapuH Kadeapu Tepamii Ta KIiHIYHOI T1arHOCTUKH M.
B.I. JleByeHka Ta B yMOBax nTaxo(epMu HaBYATbHO-BUPOOHHWYOTO LEeHTPY bimouepkiBcbkoro Hario-
HAJILHOTO arpapHOTo YHIBEPCHTCTY.

MarepiaaoM juist JOCIIJKCHHS CAYT'YBajau 3 Tpynu aHajoru Kypuar-opoiuiepis kpocy Cobb-500
23-m060BOr0 BIKY — KOHTPOJBbHA Ta Bl AochinHi 1o 70 romiB y koxHil. Kpos ams mocmimKeHHS Bifl-
6upainu 1o 20 mpob i3 xoxuoi rpynu (n=20). Ilepe noyaTKOM EKCIIEPUMEHTY OYIIO TIPOBEJICHO KIIiHi-
YyHe JIOCIJDKEHHS [ITULI.

Jlocnia mpoBOIUITK BIAMOBIAHO A0 3aKOHY YKpainu «[Ipo 3aXHCT TBapWH BiJl JKOPCTOKOTO MOBO-
mxkeHHs» Bin 28.03.2006 p. Ta mpaBui €Bponeiicbkoi KOHBEHINIT 3aXMCTy XpeOSTHUX TBAPHH, SKi BHU-
KOPUCTOBYIOTHCSI B EKCIICPUMCEHTAIIbHUX Ta THIIUMX HayKoBUX 1iisx Bij 13.11.1987 p.

Xenatni kopmoBi 100aBku Lunky (3 BMictom Linnky 5 %) ta Manrany (Manran S %) Ha OCHOBI Ji3UHY
(TY V 24.1-30931207-011-2007) excnepumenTanbHoi maptii kommanii «KpoHoc-Arpo» 3mimryBanu
Ta 3aJ|aBajiy 3 BOJIOI0 2 rpyrnam Kypuar-Opoitsiepis 3 23-1000Boro Biky Bipojaosk 14 auis (tadbi. 1).
lopyBanu KypuaT 3riJjHo 3 TEXHOJIOTTYHOIO KapTOK KOMOIKOPMOM BJIIACHOIO BUPOOHULTBA, NPEACTAPT
(0-10), crapt (11-21), rpoysep (22-35), i3 36 106H i 10 3206010 — (iHimEp.

Tabmuns 1 — Cxema gocainy 3 koMGiHOBAaHUM BUKOpHCTaHHSAM XeaartiB Ilnaky Ta Manrany

. Bik, 1i0
Fpyna 23-37 noba BEpOITyBaHHS
KonTposibHa, n=70 OcHOBHMU pallioH
Jocniana 1, n=70 OcHoBHMI paiioH + 3 Bo1010 xenati Mn 0,2 mui/n ta Zn 0,2 mu/n
Jlocainna 2, n=70 OcHoBHH patlioH + 3 Bojioro Xenat Mn 0,4 v/ Ta Zn 0,4 v/

Kpor juist jociijpkeHHsT BiIOWPaiid METOJIOM TPUKHUTTEROI MYHKINT MiKpuiaoBol Benn [25, 26].
Bin6ip kposi poBoamian Ha 23 100y 1epe;]| lIo4aTKOM 3aCTOCYBaHHSI XEJaTiB, MOTIM [TOBTOPHO Yepe3
7 ni6 pumoroBaHHSA Ta Ha 37 moOy 1O 3aKiHYEeHHI eKCIIepuMeHTy. BH3HaueHHS BMICTY 3aralbHOTO OiM-
Ka, anb0yMiHiB, 3aransaoro Kanbiiiro, Heopraniunoro ®ocdopy ta Maruiro BUKOHYBalIH peaKkTHBaMU
HBIT «®imiciT-1iarHocTHKa» 3 BUKOPUCTAHHSIM Oioximiunoro amamizaropa Stat Fax 1904+. ocumi-
mxerns: Bmicty @epymy, Lunky, Kynpymy Tta MaHrany B cHpoBatii KpOBiI MPOBOAWINA METOAOM
aToMHO-abcopOmitiHOi ciekTpodoromerpii Ha mpuiani Shimadzu AA-6650 [27]. PesyasTatu mocii-
JUKEHB OYJIH CTaTUCTHYHO 00paxoBaHi 3a jorromororo porpamu Excel 2019.
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PezyabraTu pocaimxenns. [lepen mouatkom BimOOpy KpOBi MPOBETH KIIHIYHE TOCTIHKCHHS ITTHUIII.
Byio Bigmiueno, mo B 20 % kypuar-Opoitiepis 23-1000BOr0 BiKy TPHOX IPYIT OIIEPEHHS OYIJIO ThMSHE Ta
JaMKe, rpediHelb OIIiMo-poKeBOTro KOILopY, a B 10 % romiB — Omigoro. Kyp4aTa KOHTpOIbHOI Ta qOCIi-
HUX TPy Oy MalOpPyXJIWBI, 31 CTa0KO HAITOBHEHWM BOIIOM M’ SIKOi KOHcHcTeHIi, a B 10 roms (4,7 %)
JIJISTHKA KJI0AKHU 3a0py/IHEHA TOCIIIIOM CBITJIO-KOPUYHEBOI'O KOJIKOPY, 1110 BKA3YyE HA JHCHCICio. B ' stu
rouiB (7 %) criocrepiraiucs Jieopmailisi Ta BUBSPTaHHS Cyriio0a cronu. [leli CUMITTOM € maTorHOMOHIY-
HUM 17151 ieposy nrutli. [licns 14-go0oBoro mepiony 3aCTOCYBaHHS XelNarTiB, KypdyaTa B 000X AOCTITHUX
rpymax cTaad aKTHBHIILI, 100pe ToYay MOiJaTH KOPM Ta IHTH BOAY, OTIEPCHHS B HUX CTANO OJIUCKYyYe, He
JIAMKE, K€ MIIJIbHO [IPUIIATajIo JI0 OBEPXHi Tijia. BUTOKIB 3 HOCOBUX OTBOpIB He criocrepiraiocs. [loci
copMOBaHHI, TEMHO-CIpOTO KOJIBOpY. KiTbKiCTh KypYaT 3 O3HaKaMy mepo3y 3a Mepiox MPOBENeHHs Po-
00TH y Tpymax TOCTiAY 3aIHUIIAIACH CTATO0, TOI SIK B TPYTIaX KOHTPOIIIO iX KUTBKICTB 3pOCia Ha 2 TOJIOBH
(+2,8 %) Ta kminiuni o3Haku 3a 14 1i0 He 3MIHUINCS.

Ha novarky nocnijpxenns (1 Bigdip) y BCiX rpynax JiarHocTyBajid BUPAKEHY rinorporeinemMito (Ho-
pma 4360 1/1m). BMicT 3aranpHOro 0i1ka B CHpOBATII KPOBI KypUuaT-OpoitaepiB 23-1000Boro Biky KOHTPO-
JBHOT rpynH OyB HU3BKUM Ta ckiaias 27,7+0,70 r/n (Lim: 22,2-34,1 1/1), B ¢BOIO Uepry y MEpIIii Ta 1py-
rii mocmianx Tpynax — 28,1+0,50 1 29,240,70 r/n. [licns 7-n1000B0r0 BUMOOBAHHS XenaTiB Zn Ta Mn (2-i
BimOip KpOBi) BMICT 3arajbHOro OiIKa y IepImiif Ta APYTii JOCTHTHHMX TPyImax MaB TEHACHIIIO A0 3011b-
IIeHHS, TIOPIBHSHO 3 pe3yNibTaTaMM Ha TOYATKy AOCIimkeHHs, Ta crtaHoBuB 30,2040 (+6,9 %) i
29,7+0,35 /1 (+1,7 % BiamosinHO). OfHAK, B KOHTPOJIBHIN TPy JAHHMIA TTOKA3HUK MMPAKTHYHO HE 3MIHUB-
cst — 28,8+0,80 1/71. Ha 37 100y BuporyBaHHS (3aKiHIeHHSI JOCIIAY) BMICT 3araTbHOTO OiTka KOHTPOJIHHOT
rpymm ckianas 32,5+0,70 1/71, a B niepriii TOCTiaHINA TPy, Ie BUKOPHCTOBRYBAJIM XeJaTH Zn Ta Mn B 1031
0,2 mui/n Bozy, 3pic Ha 8 % MOPIBHAHO 3 KOHTpoJieM, Ta cTaHoBuB 35,3+0,80 r/n (p<0,01). ¥V npyriit rpymi
(Zn ta Mn B 1031 0,4 M1/ Boan) ek mokasHuk ckiaamas 31,6+0,51 r/n (tabim. 2).

Tabmurs 2 — [TokazHuKkH 0i1KOBOro 00MiHY Yy cMpoOBaTLi KPOBi KypuaT-0poiiiepis, M+m

r 23-p000Bi 30-g000Bi 37-po060Bi
pyna 1-ii BinGip 2-ii BiaGip 3-if BinGip
Baranbuuii 010K, r/n

Komrpormssa, n=20 Lim 22,2-34,1 22,9-36,7 25,9-38,8
’ M+m 27,7+0,70 28,3+0,80 32,5+0,70

I-a nociia, n=20 Lim 24,1-31,7 27,6-33,6 31,8-40,7
’ M+m 28,1+0,50 30,2+0,40 35,3+0,80*

2-a nocixka, n=20 Lim 24,3-34,2 27-32 28-36,3
i M+m 29,240,70 29,740,35 31,6+0,51
Anp0ymiHH, T/1

Konrpombiia, n=20 Lim 15,8-23,7 14,2-23,1 18,0-25,9
’ M+m 19,5+0,66 18,0+0,60 22,8+0,55

1-a gocia, n=20 Lim 16,3-20,2 17,88-23,03 20,5-29,1
’ M=+m 18,5+0,28 19,940,37* 25,1+0,60*

2-a nociia, n=20 Lim 13,8-21,8 18,5-20,9 20,3-23,6
’ M+m 18,440,49 19,640,16* 21,7£0,23

[pumitka: nopisusHo 3 koutpoiem: * — p<0,01.

Bwuict anpOyminiB y nTuii 060X TPyI Ha TOYATKY JOCTiKEeHHS OyB y Mexax Hopmua (13-28 r/m).
Joro KOHIEHTpAIis y KypyaT KOHTPOILHOT FPpyHH cKmafgana 19,5+0,66 T/71, B CBOIO 4epry B IepIiii Ta
napyritt gocmiganx — 18,5+0,28 1 18,4+0,49 /11 (tadn. 1). ITicust 14-m1060BOTO BUTIOIOBAHHS XENATIB Zn
Ta Mn piBeHb anbOYMiHIB y mepiIiil JocmigHiN rpymni OyB BULIM BiTHOCHO KOHTpoIo (22,8+0,55 /1),
Ta cknagas 25,1+0,60 r/n (p<0,01). Y mpyriii rpymi nokasHuk aap0yMiHiB CYTTEBO HE BiIpi3HABCS Bil
konTpomio — 21,7+0,23 1/,

Byiio nipoBejieno jiocii/pkeHHst 3 BU3HAYEHHS BMICTy 3arajibHoro Kabiiiro, Heopraniunoro doc-
(opy Ta MarHito y cupoBaTIi KpoBi Kyp4ar-Opoitnepis (Tabm. 3).

[epes nouaTkoM 3acTocyBaHHs xeaTiB Zn Ta Mn yMict 3araisHoro Kanbiiiro B cHpoBaTiii KpoBi Kyp-
YaT KOHTPOJILHOT rpynu y cepeaabomy ctaHoBuB 1,91+0,040 mMone/it, y niepimii gociaiit — 1,82+0,040,
a B apyrii — 1,96+0,03 mMozb/n (Tadi. 3). ToOTo y BCiX rpynax Ha NOYaTKy ZOCTIAY CIIOCTEpIraay Tirno-
KaJblieMito (HopMma 2,25-3,0 mmons/n). [Ticas npyroro Bizbopy KpoBi (depes 7 Ai0) y KypYaT KOHTPOJb-
HOI rpyn piBeHb 3aranpHoro Kamsiito ckimanas 2,060,040 mvons/i. LoniOHi pesyibraTi Oyinu oTpumaHi
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y TepIIid Ta Opyrii mocmigHux rpymax (2-f BimOip), xoHreHTpamis Kamsiriro cranopmma 2,08+0,040 Ta
2,09+0,020 mmous/a BinosigHO. OTXKe, HOro BMIiCT MaB TEHJCHINIO 10 30IJIBIIEHHS y BCIX Tpylax
TOPIBHSHO 3 MMOYATKOM eKcTiepuMeHTy. 1o 3akiHdeHHi gocmixy (Tperiii Biadip) BMICT 3aranbHoro Kambriro
B CHPOBATIi KPOBI MaB TCHACHLIIO 10 3HWKEHHS Y BCIX Ipynax: B KOHTpoJibHIH 10 1,940,03 MMomns/m,
ajie B MEPIIA rpyri, Jie KypuaTa OTPUMYBajM 3 BOJOK xejiatd Zn ta Mn, Horo piBeHb CKJIajiaB
2,05+0,06, a y apyriii — 2,0+0,02 MMOJIB/I1 BiIIIOBIIHO.

Tabmuns 3 — Moka3HuKH MiHepaJIbHOro 00MiHY Y KypuaT-0poiiiepis, M+m

T'pyna 23—;[05013} 30—no§o§i 37.—;:[0.601#
1-uii BigOip 2-nii Binbip 3-iif BimOip
3aranpanii KanbIii, MMOIb/IT
Komtpossna, n=20 Lim 1,63-2,14 1,75-2.3 1,8-2,5
’ Mim 1,91+0,040 2,060,040 1,9+0,03
|- zociaia, n=20 Lim 1,6-2,2 1,77-2,36 1,6-2,49
’ M+m 1,82+0,040 2,08+0,040 2,050,060
2-a nocixna, n=20 Lim 1,81-2,21 1,9-2,18 1,82-2,14
’ M+m 1,960,030 2,09+0,020 2,0+0,02
Heopr. ®ocdop, mmous/i
Komtpostsna, n=20 Lim 1,22-2.41 1,65-3,25 1,9-3,86
’ M=+m 1,8+0,08 2,0+0,08 2,3+0,13
I -a nociana, n=20 Lim 1,4-2,38 1,98-2.34 1,69-3,37
’ Mim 2,0+0,07 2,160,030 2,58+0,120
2-a ocia, n=20 Lim 1,31-1,86 1,91-2,5 1,7-2.47
’ M+m 1,6+0,04 2,170,040 2,15+0,050
Marniit, MMOJIb/1
KowrposbHa, n=20 Lim 0,65-0,93 0,6-0,97 0,79-1,1
’ Mim 0,82+0,020 0,790,020 0,95+0,020
l-a toctia, n=20 Lim 0,48-0,98 0,45-0,87 0,72-1,11
’ M+m 0,74+0,040 0,72+0,030 0,94+0,030
2-a tociHa, n=20 Lim 0,67-1,16 0,51-0,91 0,75-1,12
’ Mim 0,82+0,030 0,75+0,030 0,89+0,020

IMpumitka: p>0,05.

PiBenp Heopraniunoro Pocdopy Ha moYaTKy AOCHTITYy B KOHTPOJBHINM TPYIi KOTUBABCS B MEXKaX
1,22-2,41 mMonp/n Ta B cepenrbomMy ctaHoBUB 1,8+0,08 mmonbe/n (Taba. 3). Horo KOHIICHTpAITis B
nepIii i Jpyrii jocaianux rpynax cknajgana 2,0+0,07 ta 1,6+0,04 Mmmouib/i1. 3a HOBTOPHOIO BijIdOPY
KpoBi (depe3 7 mi0) mel moka3HUK B KOHTPOIbHIH rpymi cranoBuB 2,0+0,08 MMomb/i1, a B mepimiil Ta
IPYTii Tpymax Aemo 3pic mopiBHAHO 3 KoHTpoaeMm — 2,160,030 ta 2,17+0,040 MMOIB/1T BiATIOBITHO.
[lo 3akinuenni ekcriepumenty (37 no6a BupollyBaHHs) BMicT Heopraniunoro docdopy B Kypuar
nepiuoi jociiHoi rpynu cknagas 2,58+0,120 mmods/i, uio oinsuie Ha 11,5 % Hix B rpyIii KOHTPOIIO
(2,3+0,13 mmoub/m). Y apyriii mocHigHiA TPy KOHIEHTpatis Heopraniaaoro Mocdopy Oyia HmKIa
3a KOHTPOJbHY TpyITy Ta cranoBmia 2,15+0,050 mmois/m.

Bumict Marnito y cHUpoBaTIii KpoBi KypuaT KOHTPOJBHOI TPYMU HAa MOYATKY JOCHTIIY CKIaaaB
0,82+0,020 mmomw/1 (Tabda. 3), y mepmiid ta apyriit gocaigaux — 0,74+£0,040 i 0,82+0,030 MmMonb/a
BimmoBigao (Hopma 0,82—1,11 mmoue/m). Tlo 3akinueHHi gocmizy HWOTO piBeHb Y KOHTPOIBHINA TpyTi
cxiragas 0,95+0,020 mmons/71, a B iepmiif ta apyrii cranoBus 0,94+0,030 i 0,89+0,020 mmons/n. Te-
HACHIIT JO 3pOCTaHHS Ta BipOTiTHOT Pi3HULI N0 3aKIHYCHHI EKCIICPUMEHTY MiX JHOCTITHUMH Ta KOHT-
POJIBHOIO TPYITAMH HE CIIOCTEPIraiocs.

OcHoBHa yBara Oyna HpufijieHa pe3yabTaTaM JOCTiIKCHHS BIUTUBY MOEAHAHHS XenaTiB Zn Ta Mn Ha
cTtad 0OMiHy MiKpoeJeMeHTiB y ntui. Ha moyatky nociimkeHHs piBeHb LIMHKY B cHpOBATIi KpOBi Kyp-
4yar-OpoiIIepiB KOHTPOJILHOI IpyIH KojimBascst Bif 18,82 o 22,77 MKMOIIB/JT Ta B CEPENHROMY CTAHOBUB
21,240,229 mxmorw/it (puc. 1), mio € Hmwkue nopmu (23,1-30,8 Mxmosie/in). B cBoro uepry BMICT 11hOT0 eJ1e-
meHTy cknagaB 20,9+0,19 ta 21,5+0,14 MKMOJB/T B TIEPILii Ta OpYyTii TOCHITHAX TPYyTax, M0 BKa3ye Ha
nedirur 1uaky B opraui3mi Kypuar-opoitiepis 23-106080r0 Biky. 3a pe3yibraTamMu 7-1000BOr0 3aCTOCY-
BaHHS XeJaTiB KOHIeHTpallis [IMHKY B CHpOBATIIi KPOBI B MEPIIil Ta APYTiHl JOCHIHUX TPyHax 3pOCiia J10
22,9+0,22 (p<0,05) ta 23,0+0,21 mrmonb/1 (p<0,01), TOPIBHIHO 3 KOHTPOJIEM, B TKOMY CepeIIHE 3HAYCHHS
craHoBuio 22,3+0,18 mxmonp/i. Ilo 3akiHueHHi mocmimy piBeHb lluHKy meproi rpymm 3pic Ha 4,3 %
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(p<0,01) Ta cranoBuB 23,5+0,20 Mxmons/1 (Lim 21,5-25,06), 1o Bulie MOpiBHIHO 3 KoHTpoieM. CepenHe
snaueHns [[uaky B pyridi rpymi micist 14-1000BOro 3aCcToCyBaHHS XENaTiB OyJI0 BHIIE 32 KOHTPOJILHY
rpymy Ha 4,6 % Ta cranoBmio 23,6+0,16 mxmomns/n (p<0,01).

B KOHTPOTE B | gocmigHa 2 nocTiTHA

23.0*"

229
223

19
Z3-n10608B! 1 BIIOIp 30-106081 Z BUIOIP 37-1000BI1 3 BLIOID

Puc. 1. Bmict Hlunky y cupoBaTui KpoBi Kypuar-0poiiiepiB 3a BUKOPHCTAHHSI XeaaTiB, MKMOJIbL/J.

[pumitka : mOpiBHAHO 3 KOHTpodeM: ** — p<0,01;

BaxiuBuM MikpoelneMeHTOM B TpodiakTuLi Hepo3y ntuli € Manran. Ha mouaTky npoBeneHHs
eKCIepUMEHTY (TIepIuii BinOip KpoBi) HOTO BMICT y CHPOBATLI KPOBi KypuaT-Opoiinepis 23-106080r0
BiKy BCiX rpyn OyB HajaTO HU3BKUM (HOopMa 1,82-5,46 MkMoib/1T). Y KOHTPONIBHIHN TpyHi piBeHs, MaH-
rany cradoBuB 1,1+0,05 mxmoss/i (Lim 0,83-1,52 mxmosw/in), y nepiiiii JoCimiiHii rpyi el mokas-
HuK ckiagas 1,0+0,05, a B apyriit — 1,0+0,04 mxmons/n (puc. 2). Ilicns BumoroBaHHS XeiarTiB Zn Ta
Mn npotsirom 7 116 KOHIIEHTpallisi MaHTraHy B CHpOBATIli KPOBI IEPIIOi JIOCTITHOT TPYITH 301IbIIHIa-
ca o 1,6+0,07, a B jpyriit — g0 1,7+0,07 Mxmoiw/it. Y 1THIN KOHTPOJIBHOI IPYIH BOHA CTAHOBUIIA
1,5+0,05 MKMOIB/TT TOPIBHSAHO 3 MOYATKOM AOCHikeHHs (puc. 2). [lo 3akiHYeHHI ekciepuMenTy (3-i
BinOip) BMicT MaHraHy B CHpOBATIl KPOBI KypyaT KOHTPOIBHOI TPYIH 3AJUIIHBCI HIDKYC HOPMU —
1,7£0,06 mxmouin/in (Lim 1,37-2,48 mrMoib/i1), TOJIL K B HEPLid AOCHiAHIN rpyini BiH OyB BUIIUH HA
10,4 % nopiBHSAHO 3 KOHTposIeM Ta cTaHoBHB 1,9+0,07 mkmons/n (p<0,05). PesynpraTu nocmimkeHb B
JpyTii Tpymi Oynm Aemo KpalmluMH, KOHIEHTpalis Manrany cxiagana 2,0+0,08 MKMONb/I, Mo Ha
16,7 % Buuie 3a nokazHuk KoHTposibHOT rpynu (p<0,01). ToOTo, BUOIOBaHHS XenatiB rnpotsroM 14 aid y
PEKOMEH/IOBAHUX JI03aX CIIPUUMHUIIO 301IbUICHHS KOHIICHTpaIlil MaHrany B CHpOBaTIli KPOBi.

B KOHTpOJIbHA Ipviia M1 JocmaHa rpyma 2 mocmpaHa rpyviia

2.0
1.9

2
17

1.6
1.4
1.2

-

0.8
0.6
0.4
0.2

23-modosi 1 BLIOIP 30-106oBi 2 BLIOIp 37-n0608i 3 BiAOIp

Puc. 2. Bmict Manrany y cupoBariui KpoBi Kypuar-gpoiiiepiB 32 BHKOPHCTAHHSA XeaaTiB, MKMOJIB/JI.

IMpumiTka : mopiBHAHO 3 KOHTpoeM: **— p<0,01;



ISSN 2310-4902 Haykorwmii BicHUK BeTeprHapHOi Meauuuay, 1’2019

Menm noka3osi 3miHu BigOynucsa 3 Kynpymom. Ha mouarky ekcriepuMeHTy B KypuaT KOHTPOJIb-
noi rpymu BMicT Kyrnipymy B cupoBariii kpoBi ctanoBuB 5,6+0,18 MrMouib/1, B mepiriii Ta Japyrii j1oc-
migaux 6,2+0,27 1 6,1+0,22 MxMonb/n. HanmpukiHIl 3aCTOCYBaHHS XeNaTiB (TpeTid BiAOIp KPoBi) KOH-
neHTpaitis KynpyMy B KOHTpPOIBHIH TpyIl ckiafgama B cepenabomy 7,0+0,37 mMxMonb/n. B mepmmiit
JochiHii BoHa Oyna Bumiowo Ha 12,7 % i ckimagana 8,0+0,42 mxmonw/in, a B apyrii Ha 9,3 % —
7,7£0,15 Mrmonw/it (HOpMa 7,8—11 MKMOJIB/JT) B TIOPIBHSIHHI 3 KOHTpOJieM (pHc. 3).

B KOHTPOIRHA TPyna M| jocmyiia rpyna ™ 2 jlociyika rpyna

8077
8
i
6
5
4
3
2
1
0

23-n06osi | Biadip 30-m06031 2 Bigdip 37-n0608i 3 BigOIp

Puc. 3. Bmict Kynpymy y cupoBatii kpoBi KypuaT-6poiinepiB 3a BUKOPUCTAHHS XeJIaTiB, MKMOJIB/TI.

Buict @epymy Ha 1mouaTKy JIOCHIDKCHHS OYB 3aHAATO HU3bKUM. 32 HOpMHu 28,64-35,8 MKMOIIB/IT
B KOHTPOJIBHIN TPy 3a HepIuoro Bindoopy BiH ckaagas 16,0+0,87 mkmoins/n (10,96-22,37 MKMOIb/T).
VY kypuat nepmoi gocmigHoi Tpymu — 14,7+0,42 Ta apyroi — 18,2+0,56 mxmomns/in. Iliciasg Tpersoro
JIOCIIIJDKEHHSI CUPOBATKH KpoBi BMicT DepyMy B HEpIIii oCHiaHii 361UIbmmBes Ha 9,3 % Ta cTaHOBUB
19,320,69 mxmons/n (Lim 15,35-24,57 mxmons/n), Ta Ha 6,7 % B mpyrid — 18,8+0,47 mpotu
17,5+0,52 MKMOIB/T TpyNH KOHTPOIIO (puc. 4).

ExoHTpOoTRHA Tpyma B | mocmigHa rpyma 2 mocmigEa Tpyna

23-70608i 1 BiAGip  30-modoBi 2 BiAGIp 37-n0608i 3 BinGip
Puc. 4. Bmict ®epymy y cupoBaTii KpoBi KypuaT-0poiijiepiB 32 BUKOPHCTAHHS XeJIATiB, MKMOJb/T.

OoroBopenHs. B janomy JIOCIIKEHHI OIHCYETHCS, 1110 BUKOPUCTAHHS Zn Ta Mn y BUIJIsIi Xe-
natiB y pozax mo 0,2 MII/I BOAM MO3WTHUBHO BIUIMBAE Ha 30UTBINCHHS BMICTY OllKa B CHPOBATII KPOBI
KypuaT-OpoinepiB. AHaNIRYIOUYM NaHi 3 PI3HUX JITepaTypHUX JHKEped, MOXKHA CTBEPIXKYBATH, IO 30i-
JIBIIIEHHST BMICTY 3arajibHOT0 OiJIKa Ta epepo3no (it OLIKOBUX (paKIiii Bil0YyBAETHCS B OCHOBHOMY 3a
paxyHok jgomaBanus [lunky, sikuii € kodakropom 6ararbox (PepMEHTIB, IO OEPYTh Y4acTh Y OLIKOBO-
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My oOMmiHi [28]. He3nauHe migBUINEHHs PiBHS 3aradbHoro Kamsiito Ta Heopraniunoro ®ocdopy, ode-
BHJIHO, BiJIOyJIOCS 3a paxyHOK BiactuBocTed [[MHKY, SIKMIT MO3MTUBHO BIUIMBAE HA CTaH CIU30BOI
o0onoHkn kuimedHnky. KomOinyBaHHS xenaTiB Mn Ta Zn 3HAYHWM YWHOM HeE BIUIMHYIO Ha OOMIiH
Marsiro B KypuaT-Opoiiepis.

36inbiienns koumenrparii [uaky (+ 4,3 ta 4,6 %) 1 Manrany (+10,4 Tta 16,7 %) B cupoBartii
KpOBIi Kypuar-0poiinepis, skuM 3actocoByBaim xenaru y gozax 0,2 ta 0,4 mu/n Bojm Ha 23-37 nody
BHPOIIyBaHHS TOSICHIOETHCS THM, [0 OPTaHIYHI CIONYKH MiKpOEJIeMeHTIB MalOTh BHIIUH PiBeHb 0io-
nmoctymHOCTi (60—70 %) B IOPIBHSIHHI 3 CONSIMH Ba)KKUX METAIIB, IKi 3aCTOCOBYIOTHCS 3 IPEMIKCAMU B
Kopmax juist orui [11].

[ono Kympymy (puc. 3) Ta Gepymy (puc. 4), 3HAYHOTO 30LTBIICHAS BiTHOCHO MOYATKy JOCIITy HE
CHOCTEepIracMo, MOITHBO IIe TTOB’s13aHO 3 aHTaroHi3MoM [{uaKy Ta MaHraHy BiTHOCHO JaHUX €JICMCHTIB.

BucHoeku. 1. 3acrocyBanHs xenarie Zn ta Mn y nosax 0,4 ta 0,2 mn/in Boau Ha 23-37 100y Bu-
POLIYBaHHS, CIIPUSIE€ 3MEHIICHHIO KIIHIYHUX MPOsiBiB fediuuty Zn Ta Mn.

2. 3amaBaHHA XenaTiB Zn Ta Mn y mo3ax 0,2 M/ Boau 30ibIrye piBeHb LIUHKY B cHpoBaTIi Kpo-
Bi Ha 4,3 % (23,5+0,20 mMxr/100 M) TOPIBHSIHO 3 TIOYATKOM JOCHITY, a ¥ A03ax 0,4 M/ Boau — Ha 4,6
9% (23,620,16 Mxr/100 M)

3. 3a BUKOpHCTaHHA XeIaTiB Zn Ta Mn y mo3ax 0,2 MiI/71 BOAM BiIMIiYaIH IiIBUINECHHS piBHA MaHTany
Ha 10,4 % (1,9+0,07 mxr/100 mo1). A v nozax 0,4 M/ Boam — 30umeiierns Ha 16,7 % (2,0+0,08 mxr/100 mo).

4. 3acrocyBaHHs XenaTiB Zn Ta Mn B 11031 0,2 M1/ Bou KypuataM-Opoiinepam 3 23-1000BOTO Bi-
Ky BIpoOAoBk 14 mi6 crpusiio 301IBIIEHAI0 BMICTY 3arajlbHOTO Oijlka B cHMpoBaTIli KpoBi Ha 8 %
(35,3+0,80 r/m).

5. BunoroBanHs nTumi XenaTiB Zn tTa Mn B mo3ax 0,2 mui/n Bogu mpoTsaroMm 14 mi® mo3Haummocs
30inbIIeHHAM 3araabHoro Kanpiiro B cupoBartili kposi Ha 7,3 % (2,050,060 MMoIb/m).

6. BumoroBannst xenariB Zn ta Mn y no3ax 0,4 mi/it Boan 3 23 7001 BHUPOILYBaHHS TIPOTSIOM
14 nmi6 MokHa 3aCTOCOBYBATH K JOAATKOBUI 3aci0 mpodinaktuku Aedinury [uaky Ta MaHrany B
Tepio]] IHNTEHCUBHOTO POCTY Kyp4aT-Opoitnepis.

[Mepcriek THBOIO TIOANIBINNX JIOCTIJIKCHL € BUBUCHHSI BILIMBY KoMOinanii xenaris [{uaky Ta Man-
rany Ha ix oOMiH y Kypuar-OpoiinepiB OUThII paHHBROTO BiKy. J[skyemo kommanii «KpoHoc-Arpo» 3a
HaJaHy MOXIJIMBICTh BUKOPHCTOBYBATH XenaTh Zn Mn A7isi IpOBEACHHS NOCTIKCHb.
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CocTosinue 0€eJIKOBOr0 M MHHEPAJbHOr0 00MeHAa B UBIIIAT-0POiinepoB Npu MCMOJAbL30BAHUU XeaaToB Llunka n
Mapranua

Cakapa B.C., Meabunk A.10., Mapuenkos ®.C.

M3n0oxeHs! pe3yapTaThl MPUMEHEHNS KOMIIIeKca XenaToB [nHaka u Mapraniia Ha OeITKOBBIH, Makpo- 1 MHUKPOMHHEPa-
JIBHBIH 0OMEHHI Y IBILIAT-0poiinepoB kpocca Cobb 500. BrmauBanue xenato Zn 1 Mn B no3e 0,2 MJI/JT BOJBI ITBITIISITAM-
Opoiinepam 23-CyTOIHOrO BO3pacTa (IIepBas UCCIENOBATENbCKas IPyIIIa) B Te4eHHE 14 CyTOK cIIoCOOCTBOBANIO YBEIMYICHHIO
conepskanus obmero 6emka 1o 35,3+0,80 r/n, 9ato Ha 8 % BbIme H0 cpaBHEHUIO ¢ KoHTpoaeM (32,5+0,70 r/x; p<0,01). Kon-
neHTpauus obmero Kameiys B CBIBOPOTKE KPOBH LBIIIAT-OPOMIEepoB 37-CyTOUHOrO Bo3pacTa (OKOHYAHHE OIBITA) Oblia
Oouspme B TniepBO¥ ombITHOU Tpymne Ha 7,3 % (2,0540,06 mMons/m) o cpaBHeHH0 ¢ KoHTpoieM (1,940,03 mmoms/m). Bo
BTOPOH I'pyImIe, I/ie MPUMEHSIHN Xenathl B 103¢ 0,4 M/ Boawl, cofepxanue Kambnus cocrasimsuio 2,0+0,02 MMoIb/I1, 4TO Ha
5 % OoJblle KOHTPOIBHOW TpYIIEL J[ByXHe/lenpHOe TIpUMEHEHNE XeIaToB Zn 1 Mn Takke CIoCOOCTBOBAIO yBEIHUCHHIO
ypoBH: Heopraunieckoro docdopa B CBHIBOPOTKE KPoBU MepBoi rpymmsl 1o 2,6+0,12 mmons/a (+ 11,5%) 1o cpaBHEHHUIO C
KoHTpoJbHOM. [Tociie mpumeHeHus xenaToB Zn u Mn B nozax 0,2 Mi/n Bojsl cofepikanue [{urka OblI0 Bhime Ha 4,3 %
(23,5+0,2 MxMOJIB/IT) IO cpaBHEHUIO ¢ KoHTposeM — 22,5+0,34 mxmons/n (p<0,01). Bo Bropoit rpymnme, rae 1o3a xeaaroB
cocrasmsina 0,4 mu/nm Bozel, KoHuenTpauus Luuka cocrasmsuta 23,6+0,16 mimonn/n, uro Gosbie Ha 4,6 % 3a KOHTPOITb
(p<0,01). Mo oxkoHuUaHWM HCCIENOBAHMS COACP)KaHKE MapraHua B ChIBOPOTKE KPOBH LBITUIAT-OPOMIEPOB NMEPBOH IPyINbl
cocrapysio 1,940,07 mxmons/n (p<0,05), uto Ha 10,4 % Bbille M0 cpaBHEHHIO ¢ KOHTposiem — 1,7+0,06 mxmosb/n (3-i oT1-
00p). YpoBeHb 3TOTO 3eMeHTa BO BTOpor rpynmne coctasui 2,0+0,08 mxmouns/n (p<0,01), uro Beiie Ha 16,7 % oTHOCHTE-
JBHO KOHTpoJsi. KoHIeHTparmst Meau 1mo oKOHYaH!H 3KCIIEpPUMEHTa B IIEPBOIl M BTOPOH ONMBITHBIX IpyIiax 0wuia Ha 12,6 1
9,3 % BbIIE 1O CpaBHEHUIO ¢ KoHTponeM — 7,0+0,37 MkMoibs/1. B cBoto odepens comepikanue Xenesa B CEIBOPOTKE KPOBH
TepBoii Tpymiel ObUI0 Gombiie Ha 9,3 % (19,3+£0,69 MMonb/1), a Bo BTOpoit — Ha 6,7 % (18,8+0,47 MKMOIB/T) 1O CpaBHE-
HUIO C IITHLE KOHTPOIBHOHN TPyIIbI.

KimioueBble ciioBa: ubinsta-opoiinepsl, xenarsl, Lluak, Maprauer, Meas, XKeneszo, metabosmsm.

State of protein and mineral exchange in broiler-chickens for the use of Zinc and Mangane chelates

Sakara V., Melnyk A., Marchenkov F.

The results of the application of a complex of Zinc and Manganese chelates to protein, macro- and micro-mineral
exchanges in the body of broiler chickens of the Cobb 500 cross-breed are presented. The administration of Zn and Mn
chelates in a dose of 0,2 ml/l for chicken broilers of 23 days of age (1st experimental group) during 14 days influenced the
increase in the total protein content to 35,3+0.8 g/l, which is 8 % higher compared with the control — 32,5£0,7 g/l (p<0,01 )
The concentration of total Calcium in serum of broiler chickens 37-day-old (end of trial) was higher in the first experimental
group by 7.3 % (2,05£0,06 mmol/l) compared to control — 1.940,03 mmol/l. In the second group., where chelates were
administered in a dose of 0,4 ml/l of water, the Calcium content was 2,0+0,02 mmol/l, which is 5 % more than the control
group. The two-week application of Zn and Mn chelates also led to an increase in the level of inorganic Phosphorus in the
serum of the first group to 2,64+0,12 mmol/l (+ 11,5 %) compared with the control group. After administration of chelates Zn
and Mn at doses of 0,2 ml/l water, the Zinc content was higher by 4,3% (23,5£0,2 pmol/l) compared to control — 22,5+0,34
umol/l (p<0,01). In the second group, where the dose of chelates was 0.4 ml/l, the concentration of Zinc was 23,6+0,16
umol/l, which is more than 4,6 % for control (p<0,01). At the end of the study, the content of Manganese in serum of broiler
chickens in the first group was 1,9+0,07 pmol/l (p<0,05), which is 10,4% higher compared with the control — 1,7+0,06 pmol/1]
(3rd sampling). The level of this element in the second group was 2,0+0,08 umol/l (p<0,01), which is higher by 16,7 %
relative to the control. At the end of the experiment, the coupon concentration in the first and second experimental groups
was 12,6 and 9,3 % higher, compared with control, 7,0+0,37 umol/l. In turn, the serum Ferrum content of the first group was
greater by 9,3 % (19,3+0,69 umol/l), and the second by 6,7 % (18,8+0,47 umol/l) compared to the bird of the control group.

Key words: chicken broilers, chelates, Zinc, Manganese, Cuprom, Ferrum, metabolism.
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