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CTAH BIJIKOBOI'O TA MIHEPAJIbBHOI'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 ai6 cupusio 30UTBIIEHHIO BMICTY 3arajJpbHOrO OinKa Jo
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 gocaianii rpymi Ha 7,3 % (2,05+0,06
MMOJIB/T) TTOPiBHAHO 3 KoHTposeM (1,9+0,03 Mmomns/m). ¥V mpyriit Tpymi, Ie 3acTOCOBYBAINCH XenaTu B Jo3i 0,4 Mi/1 Boaw,
Bmict Kanbuito ckiagas 2,0+0,02 mmoutb/i, 1o Ha 5 % Ginblue 32 KOHTPOJIbHY rpymy. JIBOTHXKHEBE 3aCTOCYBaHHS XeJaTiB
Zn ta Mn Takox cnpusiio 30inbLieHH0 piBHs Heopranidnoro ®ocdopy B cuposarui kposi nepuoi rpynu go 2,6+0,12
mmModib/1 (+ 11,5 %) nopisHsiHO 3 KoHTpONbHOK. ITicis 3acrocyBanHs 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/i (p<0,01). V npyriii rpymi, ge
Io3a xenaTiB ckiranana 0,4 mu/n Boau, kornenTparis Luaky cranoBmia 23,6+0,16 MkMoIIb/1, 10 6uibiie Ha 4,6 % 3a KOHT-
poib (p<0,01). o 3akiHYeHHI JOCTIKEHHS BMicT MaHTaHy B CHpOBATIi KPOBI KypuaT-OpoiiyiepiB mepinoi Tpynu CKIaaaB
1,940,07 mxmone/n (p<0,05), mo ua 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. KoHIleHT-
pauis Kynpymy no 3akiHueHHi eKCcriepuMeHTy 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 Tiepmrol rpynu O0yB Oimpmmit 9,3 %
(19,3+0,69 Mrmonw/N), a B npyriit — Ha 6,7 % (18,8+0,47 MKMOJE/JT) TIOPIBHAHO 3 TITHIICI0 KOHTPOJIBHOT TPYIIH.

Kuawuosi cnoBa: xypuara-6poitnepu, xenaru, Llmak, Manran, Kynpym, @epym, Metabomizm.

doi: 10.33245/2310-4902-2019-149-1-85-94

IlocranoBka mpodaevu. OAHICIO 3 HANMPOMYKTUBHIIIAX Tany3ell TBAPHHHMLITBA HE JHINC B
VYkpaini, a i cBiti € nraxisuuuTio [1]. [poaykiiist nTui 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 MiHEpanbHe kuBleHHs [4]. Han-
3BUYAMHO BAXJIMBY POJib Y METa0OJi3Mi TBapUMH Ta NTULI CTAHOBIISATH MiKPOCJIECMEHTH, SIKI iCTOTHO
BIUIMBAIOTH HA iX 370pOB’sl Ta NPOAYKTUBHICTH [5, 6]. PO3BUTOK KicTKOBOT 1 CHOIY4HOT TKAHUH TICHO
MOB's3aHUI 3 TakUMH MikpoeneMeHTaMu K Lpak, Manran [7] i Kynpym [8]. OgHak depes HH3BKY
3a0e3MeYeHICTh HEOOXITHUMH MIKpOCIeMEHTaMH B IIE€PiOAM IHTEHCHBHOT'O POCTY CIPHYHHSIIOTHCS
BIJIIOBIZTHI MIKPOCTIEMEHTO3H, SKi B OCHOBHOMY MepeOiraroTh CyOKIiHIUHO, pijle MPOSBISAIOTHCS 3
THUTIOBIMH KITIHIYHUMH O3HaKaMH, THM CaMHUM YCKITQJHIOIOYN X paHHIO jaiarHoCTHKY [9]. biomocTym-
HICTB 1 3aCBOIOBaHICTh OPTaHi3MOM MIKpOEJIEMEHTIB B OCHOBHOMY 3aJIEKMTh BiJT TXHBOT XiMi9HOT (o-
pMH, CKITaIy KOpMY, BiKy Ta ¢izionoriunoro crany nruui [10, 11].

AHaJIi3 OCTaHHIX JoC//KeHD i myQuikanifi. ¥ OLTBIIOCTI MIKpOEIEMEHTH IOAl0Th y IPEMIKC Y BHU-
ISl HEOPraHIYHNX coyle — cymnbdariB Ta xyopuiis [12]. BoHn € JIerkopo3YMHHUMH 1 3pYYHUMH TS
3mimyBanHA. [Ipote, depes3 XiMIYHUI aHTaroHi3M MeTalliB, Oi0HOCTYIHICTh MIKPOEIEMEHTIB 3HIKYETBCS
[13]. Bimomo, Mo CLThCHKOTOCTIOAAPCHKI TBAPUHH €BOIIOIIIHO MPUCTOCYBAINCS IO CIIOXKUBAHHS MiHEpa-
JIEHUX PEUOBUH Y CKJIAJIi OPraHigHMX PeYOBHH 13 KopMiB. L]i crionyku Ha3WBaroThCs Xenaramu — Iie 0ioio-
TYHO aKTUBHA QOpMa MiKPOCIEMEHTIB, KOMIUICKCHE TIOEIHAHHS OJIHOTO a00 KIIHKOX MIKpPOEICMEHTIB 3
AMIHOKHCIIOTaMH, BiTaMiHAMHY Ta 1HITMMHU OPTaHIYHUMH KOMIIoOHeHTamu [5, 14]. TlepeBaroto xenartis € Oi-
sbiia (izuuHa CTablIbHICTE, 110 3HUIKYE BIJUIJICHHS MIKPOCJIIEMEHTIB BiJi BITAMIHIB B OKMCHCHHI KOPMIB
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Ta MIBHIIYE iX 3acBOIOBaHICTh [15]. B ocHOBHOMY BCl KOPMH, III0 BUKOPUCTOBYIOTHCS B TOIIBITI, MICTSTh
IEBHI KIJIbKOCTI XeJIaTiB, HE3aJISKHO BijI KOHKPETHO JIOJAHUX HPOAYKTIB. Taki peuoBUHHM SIK OIJIKH, aMiHO-
KHCIIOTH, TIEOTHAN, KPOXMAITh 1 IIENTF0I03a, IMMOHHA 1 II[aBieBa KUCIOTH Ta 1HIII OPTaHiYH CIIONTYyKH Ma-
FOTh XENATUPYIOUi BIACTUBOCTI 1 BILTMBAIOTH HA MeTa00Ii3M MikpoeneMeHTiB. KirouoBa polk X CHOTYK
noysrac 'y (hopMyBaHHI PO3UMHHUX KOMIUICKCIB i 3ar00iranti HEpO3UMHHOCTI METAly B CIIA0KOMY JIyX-
HOMY TpaBHOMY TpakTi [16]. Bukoprcranus BucokosikicHux riinuu-xenaris (rmrnunara E.C.O. Trace)
ZIO3BOJISIE 3a0€3MEYUTH OPraHi3M IITHLl HEOOXIMHIMH MiKpoeJIeMEHTAMH 1 TIONIMIIINTH MiHepaTbHAN CTa-
TyC y TIOPIBHSAHHI 3 CylIb(paTaMH B Cy4aCHOMY NITaxiBHUITBI [17]. Xenatu TmOuHy IO3BOJSIOTH 3HU3UTH
Ha 50 % miHepaibHi I00aBKK B PAI[iOH], TUM CAMHUM 3HAYHO 3HMKYHOUM BU/IUICHHS MIiKPOCJIEMEHTIB 3 I10-
crmigom [18]. Onrumaneae momoBHeHHs MI'K-Zn (MINTREX) 40 mr/kr kopMy [0 parioHy BIUIHBAaE Ha
BigkmazneHHs 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 koHuentpaiiito Cu i Ca 'y cupoBartili KpoBi kypuaT-Opoiinepis. Honarkose
BKITIOYEHHS B paIlioH KypuaT-OpoiiiepiB KopMoBoi 100aBkH biomieke Mn B kinmbkocti 125 1/t (abo 18,75 ¢
Manrany Ha 1 T KOpMy, B IepepaxyHKy Ha eJIeMEHT) 30UIbIIYe cepeTHR0000BHIA TIPUPICT, 30epeKCHHS
TTUII Ta 3HUKYE BUTPATH KOpMY Ha 1 Kr mpupocty Macu Tina [22]. Sunder G. S. [23] ommicye, mo KomOi-
HAIlisl OpraHigHuX CHoiIykK Zn i Mn mpu go3yBanHi 80:60 Mr/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-
opraniganx (cymb(aTiB) i xemataux dopm Zn, Cu i Mn crioctepiranocs 30i7bIIeHHS TTPOyKTHBHOCTI Ta
TTOKPAIeHHs! CTaHy KiHIlIBOK Y ITTHIII.

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

Marepiana Ta MeToau mocimkenns. [lociimkenns Oyio nporeneno y 2019 poriii Ha 0a3i HayKoO-
BO-JIOCITITHOT'O IHCTUTYTY BHYTPIIIHIX XBOPOO TBapuH Kadeapu Tepamii Ta KIiHIYHOI T1arHOCTUKH M.
B.I. JleBueHka Ta B yMOBax nTaxo(epMu HaBYAIbHO-BUPOOHHWYOTO LEeHTPY binouepkiBcbkoro Hario-
HAJILHOTO arpapHoOTo YHIBEpPCHTCTY.

MarepiajaoM jiist JOCIIJKSHHS CAYT'YBajau 3 Tpynu aHajoru Kypuar-opoiuiepis kpocy Cobb-500
23-m060BOr0 BIKY — KOHTPOJIBbHA Ta /Bl AochinHi 1o 70 romiB y koxHil. Kpos ans mocmimKeHHS BiJl-
6upainu 1o 20 mpob i3 xoxuoi rpynu (n=20). Ilepe no4aTKOM EKCIIEPUMEHTY OYIIO TIPOBEJICHO KIIiHi-
YyHe JIOCIIJDKEHHS [ITULI.

Jlocnia mpoBOIUITK BIAMOBIAHO A0 3aKOHY YKpaiHu «[Ipo 3aXHCT TBapWH BiJl JKOPCTOKOTO MOBO-
mxkeHHs» Bin 28.03.2006 p. Ta mpaBui €Bponeiicbkoi KOHBEHINIT 3aXMCTy XpeOSTHUX TBAPHH, SKi BHU-
KOPUCTOBYIOTHCSI B EKCIICPUMCHTAIILHUX Ta THIIUX 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 BUPOOHUUTBA, NPEACTAPT
(0-10), crapt (11-21), rpoysep (22-35), i3 36 106H i 10 320010 — (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 mu/n ta Zn 0,2 mu/n
Jlocainna 2, n=70 OcHoBHH patlioH + 3 Bojioro xXenat Mn 0,4 v/ Ta Zn 0,4 mu/n

Kpor juist jociijpkeHHsT BiIOWPaid METOJIOM TPUKHUTTEROI TYHKINT MiKpuiaoBol Benn [25, 26].
Bin6ip kposi npoBoanian Ha 23 100y 1epe;| IIo4aTKOM 3aCTOCYBaHHSI XEJaTiB, MOTIM [TOBTOPHO Yepe3
7 ni6 pumoroBaHHSA Ta Ha 37 moOy 1O 3aKiHYEeHHI eKCIIepuMeHTy. BH3HaueHHS BMICTY 3aralbHOTO Oif-
Ka, anb0yMiHiB, 3aransaoro Kanbiiiro, Heopraniunoro ®ocdopy ta Maruiro BUKOHYBalIH peaKTHBaMU
HBIT «®imiciT-1iarHocTHKa» 3 BUKOPUCTAHHSIM Oioximiunoro amamizaropa Stat Fax 1904+. Jocumi-
mxerns: BMicty @epymy, Lunky, Kynpymy Tta MaHrany B cHpoBatii KpOBiI MPOBOJWINA METOAOM
aToMHO0-abcopOmitiHOi ciekTpodoromerpil Ha mpuiani Shimadzu AA-6650 [27]. PesyasTatu mocii-
JDKEHB OYJIH CTaTUCTHYHO 0OpaxoBaHi 3a jorroMororo mporpamu Excel 2019.
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Pezyabratu nocaimxenns. [lepen mouatkom BimOOpy KpOBi MPOBETH KIIHIYHE TOCTIHKCHHS ITTHUIII.
Byio Bigmiueno, mo B 20 % kypuar-Opoitiepis 23-1000BOro BiKy TPHOX IPYIT OIIEPEHHS OYIIO ThMSHE Ta
JaMKe, rpediHens OI1iMo-poKeBOro KOIbopy, a B 10 % romiB — Omigoro. Kyp4aTa KOHTpOIbHOI Ta JOCIi-
HUX TPyI OyIM MallOpPyXJIWBi, 31 CTa0KO HAITOBHEHWM BOIIOM M’ SIKOi KOHcHcTeHii, a B 10 roms (4,7 %)
JIJISTHKA KJI0AKHU 3a0py/IHEHA TOCIIIIOM CBITJIO-KOPUYHEBOI'O KOJIBOPY, 1110 BKA3YE HA JHCHCICi0. B ' stu
rouiB (7 %) criocrepiraiucs Jieopmailisi Ta BUBSPTaHHS Cyriio0a cronu. Ileli CUMITTOM € maTorHOMOHIY-
HUM 17151 ieposdy nrutli. [licns 14-go0oBoro mepiony 3aCTOCYBaHHS XeNariB, KypdyaTa B 000X AOCTITHUX
rpymax cTaad aKTHBHIILI, 100Ope ToYasy MoiJaTH KOPM Ta IMHTH BOAY, OTIEPCHHS B HUX CTANO OJIUCKYyYe, He
JIAMKE, K€ MIIJIbHO [IPUIIATajIo JI0 OBEPXHi Tijia. BUTOKIB 3 HOCOBUX OTBOPIB He crioctepiranocs. [loci
copMOBaHHI, TEMHO-CIPOTO KOJIBOpY. KibKiCTh KypdaT 3 O3HaAKaMy mepo3y 3a Mepiox MPOBENeHHS Po-
00TH y Tpymax TOCTiAy 3aJIHIIAIACH CTATO0, TOI SIK B TPYIIAX 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 1/11). BMicT 3aranpHOro 0i1ka B CHpOBATII KPOBi KypUaT-OpoiiaepiB 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 mocmiganx 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-
MIeHHs, TIOPIBHSAHO 3 pe3yNbTaTaMM Ha TOYATKy AOCiimkeHHs, Ta ctaHoBuB 30,2040 (+6,9 %) i
29,7+0,35 /1 (+1,7 % BiamosinHO). OfHAK, B KOHTPOJIBHIN TPy JAHHMIA TIOKA3HUK MMPAKTHYHO HE 3MIHUB-
cst — 28,8+0,80 1/71. Ha 37 100y BuporyBaHHSI (3aKiHIeHHSI JOCIiAY) BMICT 3araTkHOTO OiTka KOHTPOJIHHOT
rpymm ckianas 32,5+0,70 1/71, a B iepriii TOCTiaHINA TPy, Ie BUKOPHUCTOBYBAJIM XelaTH 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 (tadi. 2).

Tabmurs 2 — [lokazHukH 0i1KOBOro 00MiHy Yy cMpoBaTLi KPOBi KypuaT-0poiiiepis, M+m

r 23-p000Bi 30-g000Bi 37-po0608i
pyna 1-ii BinGip 2-ii BiaGip 3-if BinGip
3aranbuuii 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
Anp0yMmiHH, 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 18,4+0,49 19,640,16* 21,7£0,23

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

Bwuict anpOyminiB y nTuii 060X TPyI Ha TOYATKY JOCTiKEeHHS OyB y Mexax Hopmua (13-28 1/m).
Jloro KOHIEHTpAIis y KypuaT KOHTPOILHOT FpyHH 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-m060BOTO BUTIOIOBAHHS XENATIB Zn
Ta Mn piBeHb anbOyMiHIB y mepiIiil JocmigHiN rpymi 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 jiociii/pkeHHst 3 BU3HAYEHHS BMIiCTy 3arajibHoro Kabiiro, Heopraniunoro doc-
(opy Ta MarHito y cupoBaTIli KpoBi Kyp4ar-Opoitnepis (Tabm. 3).

[epen mouaTkoM 3acTocyBaHHs xeaTiB Zn Ta Mn yMict 3araisHoro Kanbiiiro B cHpoBaTiii KpoBi Kyp-
YaT KOHTPOJILHOT rpynu y cepeabomy 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 Tifno-
KaJblieMito (HopMa 2,25-3,0 mmons/n). ITicas npyroro Bizbopy KpoBi (depes 7 Ai0) y KypYaT KOHTPOJb-
HOI rpyn piBeHb 3aranpHoro Kamsiito ckimanas 2,060,040 mvons/it. LoniOui pesysbraTi Oyiu oTpumaHi
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y TepIIid Ta Opyrii JocmigHux rpymax (2-f BimOip), koHreHTpamnis Kamsiriro cranopmma 2,08+0,040 Ta
2,09+0,020 mmoss/a BianosigHO. OTXKe, HOro BMIiCT MaB TEHJCHINIO 10 30IJIBIIEHHS y BCIX Tpylax
TOPIBHSHO 3 MOYAaTKOM eKcTiepuMeHTy. 1o 3akiHdeHHi gocmixy (Tperiii Biadip) BMICT 3aransHoro Kambriro
B CHPOBATI KPOBI MaB TCHACHLIO 10 3HWKEHHS Y BCIX Ipynax: B KOHTpoJibHIH 10 1,940,03 MMomns/m,
ajie B MEPIIA rpyri, Jie¢ KypuaTa OTPUMYBaM 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 MiHepaIbHOro 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 Kanbii, MMOIb/IT
Komtpossha, 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, 1=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 nocia, 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 movaTKy AOCHTITYy B KOHTPOJIBHINM TPYIi KOTUBABCS B MEXKaX
1,22-2,41 mMonb/n Ta B cepenrbomMy ctaHoBUB 1,8+0,08 mmonbe/n (Taba. 3). Horo KOHIICHTpAITis B
nepIii i Jpyrii jocaianux rpynax ckiajgana 2,0+0,07 ta 1,6+0,04 Mmmouib/i. 3a OBTOPHOIO BijI0OPY
KpoBi (uepe3 7 mi0) mel moka3HWK B KOHTPOIBHIH rpymi craHoBuB 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 nob6a BupollyBaHHs) BMicT Heopraniunoro docdopy B Kypuar
nepiuoi jociiHoi rpynu ckinajgas 2,58+0,120 mmods/i, 1o oinsuie Ha 11,5 % Hix B rpyIii KOHTPOIIIO
(2,3+0,13 Mmmounb/m). Y apyriii mocHigHiA TPy KOHIEHTpatis Heopraniaaoro Mocdopy Oyia HmKIa
3a KOHTPOJbHY TpyITy Ta cranoBmia 2,15+0,050 mmois/m.

Bmict 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
BigmoBigao (Hopma 0,82—1,11 mmoue/m). Tlo 3akinueHHi goCHixy HOTO piBeHb Y KOHTPOIBHINA TpyTi
cxiragas 0,95+0,020 mmons/11, a B epmiif 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 JHOCITIAHUMH Ta KOHT-
POJIBHOIO TPYITAMH HE CIIOCTEPIraiocs.

OcHoBHa yBara Oyna HpufijieHa pe3yabTaTaM JOCTiIKeHHS BIUTUBY MOEAHAHHS XenaTiB Zn Ta Mn Ha
cTtad 0OMiHy MiKpoeleMeHTiB y ntui. Ha moyatky nocimimkeHHs piBeHb LIMHKY B cHpOBATIi KpOBi Kyp-
4yar-OpoIIepiB 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 cknagas 20,9+0,19 ta 21,5+0,14 MKMOJB/T B TIEPILii Ta JpYyTid TOCHITHUX TPyTax, M0 BKa3ye Ha
nedirur 1uaky B opraui3mi Kypuar-opoitiepis 23-1060B0ro0 Biky. 3a pe3yisratamMu 7-1000BOr0 3aCTOCY-
BaHHS XeJIaTiB KOHIeHTpaltis [IMHKY B CHpOBATII KPOBI B HEPIIil 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 IKOMY CepeIIHE 3HAYCHHS
craHoBuwio 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 [[unky B apyriit rpymi micist 14-1000B0Oro 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 mocmiaHa

19
Z3-noGoB1 1 BuIOIp 30-m0008B!1 Z BLIOIP 37-10GoB1 3 BIIOIpD

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

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

BaxiuBuM MikpoeleMeHTOM B TpodiakTuLi Hepo3y ntuli € Manran. Ha mouaTky npoBeneHHs
eKCIepUMEHTY (TIepIuii BinOip KpoBi) HOTO BMICT y CHPOBATLI KPOBi Kypuar-Opoiinepis 23-106080r0
BiKy BCiX rpyn OyB HaaTO HU3BKUM (HOopMa 1,82-5,46 MrkMoib/1T). Y KOHTPOIBHIHN TpyHi piBeH, MaH-
rany cradoBuB 1,1+0,05 mxmoss/i (Lim 0,83-1,52 mxmosw/in), y nepiiiii oCimiiHii rpyi el mokas-
HuK ckiamas 1,0+0,05, a B apyriit — 1,0+0,04 mxmons/a (puc. 2). Ilicns BumoroBaHHS XeiartiB Zn Ta
Mn npotsirom 7 116 KOHIIEHTpallisi MaHTraHy B CHpOBATIli KPOBI IEPIIOi JIOCTITHOT IPYITH 301IbIIHIa-
ca o 1,6+0,07, a B jpyriit — g0 1,7+0,07 Mxmojw/it. Y 1THIN KOHTPOJIBHOI I'PYIH BOHA CTAHOBHUIIA
1,5+0,05 MKMOB/TT TOPIBHSHO 3 MOYATKOM AoCHikeHHs (puc. 2). [1o 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 mxMoib/i1), ToJIi K B NEpLid AOCHiAHIN rpyini BiH OyB BUIIUA HA
10,4 % nopiBHSAHO 3 KOHTposIeM Ta cTaHoBHB 1,9+0,07 Mmkmons/n (p<0,05). PesynpraTu nocmimkeHs 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 npotsiroM 14 aid y
PEKOMEH/IOBAHUX JI03aX CIIPUUMHUIIO 301IbUICHHS KOHIICHTpaIlil MaHrany B CHpOBaTIli KPOBi.

B KOHTpPOJIBHA IPviia M1 JocmaHa rpymna 2 mocmpaHa rpvia

2.0
1.9

i

1.8
1.6
1.4
1.2

-

0.8
0.6
0.4
0.2

23-moGoBi 1 BLIOIP 30-moGoBi 2 BiIdip 37-no6osi 3 BinGip

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

IMpumiTka : mopiBHAHO 3 KOHTpoeM: **— p<0,01;
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Menm noka3osi 3miHu BigOynucsa 3 Kynpymom. Ha mouarky ekcriepuMeHTy B KypuaT KOHTPOJIb-
noi rpymu BMicT Kyripymy B cupoBariii kpoBi ctanoBuB 5,6+0,18 MrMouib/1, B mepiriii Ta jpyrii j1oc-
migaux 6,2+0,27 1 6,1+0,22 MxMonb/n. HanmpukiHIlL 3aCTOCYBaHHS XeNaTiB (TpeTid BiAOIp KPoBi) KOH-
neHTpaitis KynpyMy B KOHTpPOIBHIH TpyIl ckiafgama B cepenabomy 7,0+0,37 mMxMonb/n. B meprmiit
JochiHii Bona Oyna Bumiowo Ha 12,7 % i ckimaxana 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 koHTpOTREHA Tpyna M1 mocmyHa rpyna M 2 jqocaitHa Tpyna
8077
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8 7.0
7
6
5
4
3
2
1
0
23-noGosi | Bixdip 30-modosi 2 Bindip 37-n0608i 3 BinOIp

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

Buict @epymy Ha mouaTKy JIOCHIDKCHHS OYB 3aHAATO HU3bKUM. 32 HOpMHu 28,64-35,8 MKMOIIB/IT
B KOHTPOJIBHIN TPy 3a HepIuoro Bindopy 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. Ilicias Tpersoro
JIOCITIJDKEHHSI CUPOBATKH KPoBi BMicT DepyMy B HepIIii oCHiaHii 361uibmmBes Ha 9,3 % Ta cTaHOBUB
19,320,69 mxmons/n (Lim 15,35-24,57 mxmone/n), Ta Ha 6,7 % B mpyrid — 18,8+0,47 mpotu
17,5+0,52 MKMOIB/I TpyNH KOHTPOIIO (puUc. 4).

B xoHTpOTRHA rpyma B 1 mqocminHa rpyma 2 mocmigHA TpyHa

N

23-go0608Bi 1 BiAGIp  30-modoBi 2 BLAGIp 37-n0608i 3 Binoip
Puc. 4. Bmict ®epymy y cupoBaTii KpoBi KypuaT-0poiijiepiB 32 BUKOPHCTAHHS XeJIATiB, MKMOJb/T.

OoroBopenHs. B jaHoMy JIOCTIDKEHHI OIHCYETHCS, 1110 BUKOPUCTAHHS Zn Ta Mn y BUIIIsIi Xe-
naTiB y pozax mo 0,2 MII/I BOAM MO3WTHUBHO BIUIMBAE Ha 30UMBINCHHS BMICTY OlKa B CHPOBATII KPOBI
KypuaT-OpoinepiB. AHaNIRYIOUYM NaHi 3 PI3HUX JITepaTypHUX JHKEped, MOKHA CTBEPIXKYBATH, IO 30i-
JIBIIIEHHST BMICTY 3arajibHOT0 OiJIKa Ta mepepo3no (it OLIKOBUX (paKIlii Bil0YBAETHCS B OCHOBHOMY 3a
paxyHok jgomaBanus [lunky, sikuii € kodakropom 6araTbox (PepMEHTIB, IO OEPYTh Y4acTh Y GLIKOBO-
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My oOMmiHi [28]. He3nauHe migBUIEHHs PiBHS 3aradbHoro Kamsiito Ta Heopraniunoro ®ocdopy, ode-
BHJIHO, BiJIOyJIOCS 3a paxyHOK BiaactuBocTed [[MHKY, SIKMIT MO3MTUBHO BIUIMBAE HA CTAH CIU30BOI
o0onoHkn kuimedHuky. KombOinyBaHHS xenaTiB Mn Ta Zn 3HAYHWM YWHOM HE 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 Kyp4ar-0poiisiepis, sskuM 3actocoByBaim xenaru y gozax 0,2 ta 0,4 mu/n Bojm Ha 23-37 nody
BHPOIIYBaHHS TOSICHIOETHCS THM, 1[0 OPTaHIYHI CIONYKH MiKpOEJIeMeHTIB MalOTh BHIIUH PiBeHb 0io-
nmoctymHOCTi (60—70 %) B IOPIBHSIHHI 3 COISIMH Ba)KKUX METAIIB, IKi 3aCTOCOBYIOTHCS 3 IPEMIKCAMU B
KkopmMax juist oruni [11].

[ono Kympymy (puc. 3) Ta Gepymy (puc. 4), 3HAUHOTO 30LTBIICHAS BiTHOCHO MOYATKy JOCIITy HE
CHOCTEePIracMo, MOUTHBO I1e TTOB’s13aHO 3 aHTaroHi3MoM [{uaKy Ta MaHraHy BiTHOCHO JaHUX €JICMCHTIB.

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

2. 3amaBaHHA XenaTiB Zn Ta Mn y mo3ax 0,2 mMi/1 Boau 30ibIrye piBeHb LIHHKY B cHpoBaTIi Kpo-
Bi Ha 4,3 % (23,5+0,20 mMxr/100 M) MOPIBHSIHO 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 BiIMIiYaId IiIBUINECHHS piBHA MaHTany
Ha 10,4 % (1,9+0,07 mxr/100 mo1). A v nozax 0,4 M/ Boam — 30imemierns vHa 16,7 % (2,0+0,08 mxr/100 mo).

4. 3acrocyBaHHs XenatiB Zn Ta Mn B 11031 0,2 Mi/n Bou KypuataM-Opoiinepam 3 23-1000BOTO Bi-
Ky BIpOJoBXK 14 mi6 crpusiio 301IBIIEHAI0 BMICTY 3arajlbHOTO Oijlka B cHMpoBaTIli KpoBi Ha 8 %
(35,3+0,80 1/m).

5. BunoroBaHHs nTHmi XenaTiB Zn Ta Mn B mo3ax 0,2 mui/n Bogu mpoTsaroMm 14 mi® mo3Haumimocs
30iNbIIeHHAM 3araabHoro Kanpiiro B cupoBartili kposi Ha 7,3 % (2,050,060 MMoIb/m).

6. BumnoroBannst 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 MaHTrany B
Tepio]] IHITEHCUBHOTO POCTY Kyp4aT-Opoitnepis.

[Mepcrniek THBOIO TIOIANIBINNX JIOCIJIKCHL € BUBUCHHSI BILIMBY KoMOinanii xenaris [{uaky Ta Man-
rany Ha ix oOMiH y Kypuar-OpoiinepiB OUThII paHHBOTO BiKy. J[skyemo kommanii «KpoHoc-Arpo» 3a
HaJaHy MOXIJIMBICTh BUKOPHCTOBYBATH XenaTh Zn Mn A7isi IpOBEACHHS NOCTIKCHb.

CIIMCOK JITEPATYPH

1. Mottet A., Tempio G. Global poultry production: current state and future outlook and challenges. World’s Poultry
Science Journal. 2017. Vol. 73. Issue 8. 02. P. 245-256. Doi: https://doi.org/ 10.1017/S0043933917000071.

2. Menpauk B.B. Ilincymkn po6ot y 2016 pori: moroxis’s nTuni Ta BAPOOHUITBO s€lb 1 M sica B Ykpaini. CydacHe
nraxiBauorBo.  2017. Ne. 01-02  (170-171). C. 3-6. URL:http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiir-
bis_64.exe?121 DBN=LINK&P2 |DBN=UJRN&Z2 [ID=&S2|REF=10&S21CNR=20&S21STN=1&S2FMT=ASP_meta&C
21COM=S&2_S21P03=FILA=&2_S21STR=Sps_2017_1-2_4

3. Mempauk A.1O. AHami3 i mepcHeKTHBU Taly3i NTaxiBHUITBA YKpaiHyu, HOMIPEHHS Ta KiacH(pikarisd MeTa0omiTHIX
XBOpOO ciibehKorocmonaperkol nrmii. HaykoBmif BicHMK BeTepuHapuoi Memurunu. 2015. Ne. 2. C. 67-73. URL:
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21 DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=
10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=nvvm_2015_2_14

4. Medvid S.M. BiuuB akBaudrpary MiKpPOEIEMEHTIB Ha MOKA3HUKM HecreLUu()idHOI PEe3HCTEeHTHOCTI Ta KIITHHHUN
iMyHiter y Kypuar-Opoiiiepis. Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies. 2018. Tom. 20.
Ne. 84. C. 33-38. URL:http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?121 DBN=LINK&P2 IDBN=
UJRN&Z21TD=&S21REF=10&S21CNR=20&S21STN=1&S2 IFMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21
STR=nvInuvmbcgn_2018_20_84_8

5. EdekTuBHICTS 3rOJOBYBaHHS pI3HMX JI03 XeJaTHOI (GopMHU 3ami3a CYIIOPOCHHM 1 JaKTYIOUUM CBHHOMATKAM /
B.M. T'azieB Ta in. BicHuk arpaproi Haykm. 2013. Ne. 2. C. 26-30. URL:http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiir-
bis_64.exe?121DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C
21COM=S&2_S21P03=FILA=&2_S21STR=vaan_2013_2_8

6. Petrovi¢ V., Kushev J., Nollet L., Kova¢ G. Effect of dietary supplementation of trace elements on blood chemistry
and selected immunological indices depending on the age of broiler chickens. Acta Veterinaria Brno. 2011. Vol. 80. No. 1.
P. 57-64. Doi: https://doi.org/10.2754/avb201180010057.

7. Tufarelli V., Laudadio V. Manganese and its role in poultry nutrition: an overview. Journal of Experimental Biology
and Agricultural Sciences. 2017. Vol. 5. No. 6. P. 749-754. Doi: https://doi.org/10.18006/2017.5(6).749.754.

8. bypnone A. XenaTsl MEHKpPO3JIIEMEHTOB: YCIEIIHBIA OTKOpM U TiepepaboTka. JKuotHOBOICTBO Poccum. 2015. Ne. 6.
C. 38-40. URL:http://www.zzr.ru/sites/default/files/zzr-2015-07-013.pdf

9. Komryn €M., Karuncekuii FO.M. [podinaxruka i miarsocrika mikpoenementosis Lunky, Homy y kypuar Gpoiinepis.
Hayxoswit Bicunk JTHYBMBT imeni C.3. Txutpkoro. 2011, Tom. 13. Ne. 4 (50). C. 92-99. URL: http://www.irbis-nbuv.gov.ua/cgi-

91



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

bin/irbis_nbuv/cgiirbis_64.exe?121 DBN=LINK&P21DBN=UJRN&Z211D=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=
ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=nvInu_2011_13_4(2)__20

10. Opranuyeckne MHKPODJIEMEHTbl O00CCMEUMBAIOT JIYHLIYIO CTPYKTYPY M LEJIOCTHOCTh ckesnera. Edexrushe
nraxisuuureo. 2011. Ne. 6 (78). C. 36-39.

11. Effects of organic and inorganic forms of manganese, zinc, copper, and chromium on bioavailability of these
minerals and calcium in late-phase laying hens / E. Yenice et al. Biological Trace Element Research. 2015. Vol. 167. No. 2.
P. 300-307. Doi: https://doi.org/10.1007/s12011-015-0313-8

12. Olukosi O.A., Kuijk van S., Han Y. Copper and zinc sources and levels of zinc inclusion influence growth
performance, tissue trace mineral content, and carcass yield of broiler chickens. Poultry Science. 2018. Vol. 97. No. 11.
P. 3891-3898. Doi: https://doi.org/10.3382/ps/pey247.

13. Mapuernkos ®.C., Cropoxyx T.B. XenaTHi MikpoeleMeHTH — BaKITHBHH KOMIIOHEHT KOMOIKOPMIB Ta TIpEMiKCiB. 3epHOBI
npoayktu i komOikopmu. 2010, Ne, 1. C. 37-38. URL:http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?[21DBN=
LINK&P21DBN=UJRN&Z21ID=&S2 IREF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FI
LA=&2_S21STR=Zpik_2010_1_13

14. Vieira S.L. Chelated minerals for poultry. Brazilian Journal of Poultry Science. 2008. Vol. 10. No. 4. P. 73-79. Doi:
https://doi.org/10.1590/S1516-635X2008000200001.

15. Chelate complexes of malic or citric acids with iron, manganese and zinc as a biologically active supplement for
broiler chicken diet / N. A. Kochetkova et al. Research result Pharmacology and Clinical Pharmacology. 2016. Vol. 2. No. 4.
P. 87-90. Doi: https://doi.org/10.18413/2500-235X-2016-2-4-87-90.

16. Chelating forms of microelements in poultry nutrition / V. S. Stanacev et al. World’s Poultry Science Journal. 2014.
Vol. 70. No. 01. P. 105-112. Doi: https://doi.org/10.1017/S0043933914000099

17. Jlanasep B. Onrumuszauus moTpeOHOCTH B MUKPOAJIEMEHTAX € MOMOLIBIO TIHUHHaTOB. JKHBOTHOBOACTBO Poccni.
2018. Ne. 2. C. 14-16. URL:http://www.zzr.ru/sites/default/files/zzr-2018-02-003.pdf

18. Dietary administration of glycine complexed trace minerals can improve performance and slaughter yield in broilers
and reduces mineral excretion / M. De Marco et al. Animal Feed Science and Technology. 2017. Vol. 232. No. August.
P. 182-189. Doi:https://doi.org/ 10.1016/j.anifeedsci.2017.08.016.

19. Effects of organic zinc on tibia quality, mineral deposit, and metallothionein expression level of aged hens /
Y. N. Min et al. Poultry Science. 2019. Vol. 98. No. 1. P. 366-372. Doi: https://doi.org/ 10.3382/ps/pey386.

20. Kwiecien M., Winiarska-Mieczan A., Milczarek A., Klebaniuk R. Biological response of broiler chickens to
decreasing dietary inclusion levels of zinc glycine chelate. Biological Trace Element Research. 2017. Vol. 175. No. 1.
P. 204-213. Doi: https://doi.org/10.1007/s12011-016-0743-y.

21. Effects of zinc glycine chelate on growth, hematological, and immunological characteristics in broilers / J. Feng et al.
Biological Trace Element Research. 2010. Vol. 133. No. 2. P. 203-211. Doi: https://doi.org/10.1007/s12011-009-8431-9.

22. Mankux E.B. Mcnons3oBanne Onorniekca Mapraiiia B KOPMICHUH [BIUTIT-OpoiiiepoB. ArpapHblif BeCTHUK Y paja.
2013. Tom. 3. Ne. 109. C. 33-35. URL:https://elibrary.ru/item.asp?id=20264485

23. Effect of supplemental organic zn and mn on broiler performance, bone measures, tissue mineral uptake and immune
response at 35 days of age / G. S. Sunder et al. Current Research in Poultry Science. 2013. Vol. 3. No. 1. P. 1-11. Doi:
https://doi.org/10.3923/crpsa;j.2013.1.11.

24. Effects of chelated trace minerals on growth performance, breast meat yield, and footpad health in commercial meat broilers /
J. Zhao et al. Journal of Applied Poultry Research. 2010. Vol. 19. No. 4. P. 365-372. Doi: https://doi.org/10.3382/japr.2009-00020.

25. InHoBamiitni po3po0ku yHiBepcuTeTiB | HaykoBux yctanoB MOH VYkpainu / Konextns aBropiB 3a 3ar. pex. M. C1pixu Ta
M. Inpuenka. Kuis : lncturyt obnaposanoi mutuan HAITH Vipaiam, 2017. 278 c. URL:https://mon.gov.ua/storage/app/media/
news/%D0%9D%D0%BE%D0%B2%D0%B8%D0%B D%D0%B8/2019/01/28/innovations2018-vse.pdf

26. Kelly L. M., Alworth L. C. Techniques for collecting blood from the domestic chicken. Lab Animal. 2013. Vol. 42.
No. 10. P. 359-361. Doi: https://doi.org/ 10.1038/laban.394.

27. Ouumerko I'.I'., 3aiinesa H.B., Yianosa T.C. KoHTponb comepxaHus XUMHUYECKUX COECIMHEHHI U HIEMEHTOB B
OMOJIOTHUECKUX cpefax: pykoBoacTBo. [Tepmp : Onmmenxko I'.I"., 2011. 520 c.

28. Brums manowactmHOK Cu, Zn, Mg, Co Ha mpoaykTuBHIicTh OpoitnepiB / B. Bb. Bopucesnu ta in. Edexrusne
nraxiBHANITBO. 2009. Ne. 1 (49). C. 28-31.

REFERENCES

1. Mottet, A., Tempio, G. (2017). Global poultry production: current state and future outlook and challenges. World’s
Poultry Science Journal. Vol. 73, no. 02, pp. 245-256. Available at:https://doi.org/ 10.1017/S0043933917000071.

2. Melnik, V.V. (2017) Pidsumky roboty u 2016 roci: pogoliv’ja ptyci ta vyrobnyctvo jajec’ i m’jasa v Ukrai'ni
[Performance in 2016: Poultry and Egg and Meat Production in Ukraine]. Suchasne ptahivnyctvo [Modern poultry farming].
no. 01-02 (170-171), pp. 3-6. Available at:http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?[21DBN=
LINK&P21DBN=UJRN&Z21ID=&S2 I REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P0
3=FILA=&2_S21STR=Sps_2017_1-2_4

3. Mel'nyk, AJu. (2015). Analiz i perspektyvy galuzi ptahivnyctva Ukrai'ny, poshyrennja ta klasyfikacija metabolichnyh
hvorob sil's'kogospodars'koi' ptyci [Analysis and prospects of the poultry industry of Ukraine, distribution and classification
of metabolic diseases of farm poultry]. Naukovyj visnyk veterynarnoi' medycyny [Scientific Bulletin of Veterinary
Medicine]. no. 2, pp. 67-73. Available at:http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=
LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P0
3=FILA=&2_S21STR=nvvm_2015_2_14

4. Medvid, S.M. (2018) Vplyv akvacytratu mikroelementiv na pokaznyky nespecyfichnoi' rezystentnosti ta klitynnyj
imunitet u kurchat-brojleriv [Effect of trace elements aquacitrate on non-specific resistance and cellular immunity in broiler

92



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

chickens]. Scientific Messenger of LNU of Veterinary Medicine and Biotechnologies. Vol. 20(84), pp. 33-38. Available at:
https://doi.org/10.15421/nvlvet8406

5. Gazijev, B.M., Saprkin, V.O., lonov, LLA. (2013). Efektyvnist' zgodovuvannja riznyh doz helatnoi' formy zaliza
suporosnym i laktujuchym svynomatkam [Feeding efficiency of different doses of chelated iron to pregnant and lactating
sows]. Visnyk agrarnoi' nauky [Bulletin of agrarian science]. no. 2, pp. 26-30.

6. Petrovi¢, V., Kushev, J., Nollet, L., Kova¢, G. (2011). Effect of dietary supplementation of trace elements on blood
chemistry and selected immunological indices depending on the age of broiler chickens. Acta Veterinaria Brno. Vol. 80,
no. 1, pp. 57-64. Available at: https://doi.org/10.2754/avb201180010057.

7. Tufarelli, V., Laudadio, V. (2017). Manganese and its role in poultry nutrition: an overview. Journal of Experimental
Biology and Agricultural Sciences. Vol. 5, no. 6, pp. 749-754. Available at: https://doi.org/10.18006/2017.5(6).749.754.

8. Burdone, A. (2015). Helaty mikrojelementov: uspeshnyj otkorm i pererabotka [Trace element chelates: successful fat-
tening and processing]. Zhivotnovodstvo Rossii [Livestock of Russia]. no. 6, pp. 38—40. Available at: http://www.zzr.ru/sites/
default/files/zzr-2015-07-013.pdf

9. Koltun, Je.M., Katynskyj, JuM. (2011). Profilaktyka i diagnostyka mikroelementoziv Cynku, Jodu u kurchat
brojleriv [Prevention and diagnosis of trace elements Zinc, Iodine in broiler chickens]. Naukovyj visnyk LNUVMBT imeni
S.Z. G'zhyc'kogo [Scientific Messenger of Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnolo-
gies Lviv]. Vol. 13, no. 4 (50), pp. 92-99. Available at: http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiir-
bis_64.exe?121DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C
21COM=S&2_S21P03=FILA=&2_S21STR=nvlnu_2011_13_4(2)_ 20

10. Organicheskie mikrojelementy obespechivajut luchshuju strukturu i celostnost' skeleta [Organic trace elements provide bet-
ter structure and integrity of the skeleton]. Efektivne ptahivnictvo [Eftective poultry farming]. 2011, no. 6 (78), pp. 36-39.

1. Yenice, E., Mizrak, C., Giiltekin, M. (2015). Effects of organic and inorganic forms of manganese, zinc, copper, and
chromium on bioavailability of these minerals and calcium in late-phase laying hens. Biological Trace Element Research.
Vol. 167, no. 2, pp. 300-307. Available at: https://doi.org/10.1007/s12011-015-0313-8

12. Olukosi, O.A., Kuijk van, S., Han, Y. (2018). Copper and zinc sources and levels of zinc inclusion influence growth
performance, tissue trace mineral content, and carcass yield of broiler chickens. Poultry Science. Vol. 97, no. 11, pp. 3891-
3898. Available at: https://doi.org/10.3382/ps/pey247.

13. Marchenkov, F.S., Storozhuk, T.V. (2010). Helatni mikroelementy — vazhlyvyj komponent kombikormiv ta
premiksiv [Chelated trace elements are an important component of compound feeds and premixes]. Zernovi produkty i
kombikormy |Cereal products and compound feeds]. no. 1, pp. 37-38.

14. Vieira, S.L. (2008). Chelated minerals for poultry. Brazilian Journal of Poultry Science. Vol. 10, no. 4, pp. 73-79.
Available at: https://doi.org/10.1590/S1516-635X2008000200001.

15. Kochetkova, N.A., Yakovleva, E. G., Shaposhnikov, A.A. (2016). Chelate complexes of malic or citric acids with
iron, manganese and zinc as a biologically active supplement for broiler chicken diet. Research result Pharmacology and
Clinical Pharmacology. Vol. 2, no. 4, pp. 87-90. Available at: https://doi.org/10.18413/2500-235X-2016-2-4-87-90.

16. Stanacev, V.S., Milogevié, N., Stanaéev, V.Z. (2014). Chelating forms of microelements in poultry nutrition.
World’s Poultry Science Journal. Vol. 70, no. 01, pp. 105-112. Available at: https://doi.org/10.1017/S0043933914000099

17. Landver, B. (2018). Optimizacija potrebnosti v mikrojelementah s pomoshh'ju glicinatov [Optimization of
micronutrient demand with glycinates]. Zhivotnovodstvo Rossii [Animal husbandry of Russia]. no. 2, pp. 14-16. Available
at: http://www.zzr.ru/sites/default/files/zzr-2018-02-003.pdf

18. Marco, M.De., Zoon, M.V., Margetyal, C. (2017). Dietary administration of glycine complexed trace minerals can
improve performance and slaughter yield in broilers and reduces mineral excretion. Animal Feed Science and Technology.
Vol. 232, no. August, pp. 182—189. Available at: https://doi.org/ 10.1016/j.anifeedsci.2017.08.016.

19. Min, Y.N., Liu, FEX., Qi, X. (2019). Effects of organic zinc on tibia quality, mineral deposit, and metallothionein
expression level of aged hens. Poultry Science. Vol. 98, no. 1, pp. 366-372. Available at: https://doi.org/ 10.3382/ps/pey386.

20. Kwiecien, M., Winiarska-Mieczan, A., Milczarek, A., Klebaniuk, R. (2017). Biological response of broiler chickens
to decreasing dietary inclusion levels of zinc glycine chelate. Biological Trace Element Research. Vol. 175, no. 1, pp. 204—
213. Available at: https://doi.org/10.1007/s12011-016-0743-y.

21. Feng, J., Ma, Q.V., Niu, H.H. (2010). Effects of zinc glycine chelate on growth, hematological, and immunological
characteristics in broilers. Biological Trace Element Research. Vol. 133, no. 2, pp. 203-211. Available at:
https://doi.org/10.1007/s12011-009-8431-9.

22. Shackih, E. V. (2013) Ispol'zovanie biopleksa marganca v kormlenii cypljat-brojlerov [The use of manganese
bioplex in feeding broiler chickens]. Agrarnyj vestnik Urala [Bulletin of the Urals]. Vol. 3, no. 109, pp. 33-35. Available at:
https://elibrary.ru/item.asp?id=20264485.

23. Sunder, G.S., Kumar, C.V., Panda, A.K. (2013). Effect of supplemental organic zn and mn on broiler performance,
bone measures, tissue mineral uptake and immune response at 35 days of age. Current Research in Poultry Science. Vol. 3,
no. 1, pp. 1-11. Available at: https://doi.org/10.3923/crpsaj.2013.1.11.

24. Zhao, J., Shirley, R.B., Vazquez-Anon, M. (2010). Effects of chelated trace minerals on growth performance, breast
meat yield, and footpad health in commercial meat broilers. Journal of Applied Poultry Research. Vol. 19, no. 4, pp. 365—
372. Available at: https://doi.org/10.3382/japr.2009-00020.

25. Strihy, M., II'chenka, M. (2017). Innovacijni rozrobky universytetiv i naukovyh ustanov MON Ukrai'ny [Innovative
development of universities and scientific institutions of the Ministry of Education and Science of Ukraine]. Kyiv, Institute of
Gifted Child of NAPS of Ukraine, 278 p. Available at: https://mon.gov.ua/storage/app/media/news/%D0%9D%D0%BE %
D0%B2%D0%B8%D0%BD%D0%B8/2019/01/28/innovations2018-vse.pdf

26. Kelly, L.M., Alworth, L.C. (2013). Techniques for collecting blood from the domestic chicken. Lab Animal.
Vol. 42, no. 10, pp. 359-361. Available at:https://doi.org/ 10.1038/laban.394.

93



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

27. Onishhenko, G.G., Zajceva, N.V., Ulanova, T.S. (2011). Kontrol' soderzhanija himicheskih soedinenij i jelementov v
biologicheskih sredah: rukovodstvo |Control of the content of chemical compounds and elements in biological media: a
guide]. Perm: Onishchenko G.G. 520 p.

28. Borisevich, V. B., Borysevych, B.V., Kaplunenko, V.G. (2009). Vpliv nanochastinok Cu, Zn, Mg, Co na
produktivnist' brojleriv [Effect of Cu, Zn, Mg, Co Nanoparticles on Broiler Performance]. Efektivne ptahivnictvo [Effective
poultry farming]. no. 1 (49), pp. 28-31.

CocTosinue 0eJIKOBOr0 M MHHEPAJbHOr0 00MeHAa B UBIIAT-0POiinepoB Npu MCMOJAbL30BAHUU XeaaToB Llunka n
Mapranua

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

M3noxeHs! pe3yapTaThl MPUMEHEHNS KOMIIIeKca XenaToB [naka u Mapraniia Ha GeITKOBBIH, Makpo- 1 MHKPOMHHEPa-
JIBHBIH 0OMEHHI Y IBILIAT-0poiinepoB kpocca Cobb 500. Brmausanue xenatoB Zn 1 Mn B no3e 0,2 MJI/JT BOJBI ITBITIISITAM-
Opoiinepam 23-CyTOIHOrO BO3pacTa (IIepBas UCCIENOBATENbCKas IPyIIIa) B Te4eHHE 14 CyTOK crIoCOOCTBOBANIO YBEIMYICHHUIO
conepskanus obmero 6emka 1o 35,3+0,80 r/n, 9To Ha 8 % BbIme H0 cpaBHEHUIO ¢ KoHTpoaeM (32,5+0,70 r/x; p<0,01). Kon-
neHTpaunus obmero Kampius B CBIBOPOTKE KPOBH LBIIIAT-OpOMIEepoB 37-CyTOUHOrO Bo3pacTa (OKOHYAHHE OIBITA) Oblia
Oospmre B TmiepBoOi ombITHOU Tpymne Ha 7,3 % (2,0540,06 mMons/m) o cpaBHeHH0 ¢ KoHTpoieM (1,940,03 mmoms/m). Bo
BTOPOH I'pyIlIe, I/ie MPUMEHSIHN Xenathl B 103¢ 0,4 M/ Boawl, cofepxanue Kambnus cocrasimsuio 2,0+0,02 MMoIb/I1, 4TO Ha
5 % OoJplle KOHTPOILHOW TpYIIEL J[ByXHe/enpHOe 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. [Tocie mpumeHeHus xenaToB Zn u Mn B nozax 0,2 Mi/n Bojwl 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 Gosbine Ha 4,6 % 3a KOHTPOITb
(p<0,01). TTo okoHuUaHWM HCCIENOBAHMS COACP)KaHKE MapraHua B ChIBOPOTKE KPOBH LBITUIAT-OPOMIEPOB NMEPBOH IPyInbl
cocrapysio 1,940,007 mxmons/n (p<0,05), uto Ha 10,4 % Bbille N0 cpaBHEHHIO ¢ KOHTposiem — 1,7+0,06 mxmosb/n (3-i oT1-
00p). YpoBeHb 3TOTO 3eMeHTa BO BTOpoi rpynmne coctasui 2,0+0,08 mxmouns/n (p<0,01), uro Beiie Ha 16,7 % oTHOCHTE-
JIBHO KOHTposi. KoHIleHTparmst Meau 1mo oKOHYaH!H 3KCIIEpPUMEHTa B IIEPBOIl M BTOPOH ONMBITHBIX IpyIax Owuia Ha 12,6 1
9,3 % BhIIE 1O CpaBHEHUIO ¢ KoHTponeM — 7,0+0,37 MkMonns/I. B cBoro odepens conepikanue Xenesa B CEIBOPOTKE KPOBH
TepBoii Tpymikl ObUI0 Gombiie Ha 9,3 % (19,3+£0,69 MMoIB/1), a Bo BTOpoit — Ha 6,7 % (18,8+0,47 MKMOIB/T) 1O CpaBHE-
HUIO C IITHIE KOHTPOIBHOMN TPyIIbI.

KimioueBble ciioBa: ubinsta-opoiinepsl, xenarsl, Lluak, Maprauer, Meas, Xeneszo, 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/l
(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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