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NMOKA3HUKHN MIHEPAJIBHOT'O OBMIHY B KYPOK-HECYYOK
3A BIUVIMBY HAHOXEJIATIB CEJIEHY I IUHKY TA BITAMIHY E

Haseneni pe3yabrari AOCIIPKEHHS BILIMBY HAHOAKBAXENATIB METANIIB CeJIeHY 1 LMHKY pa3om 3 BitamiHoMm E Ha nokas-
HHUKHW MiHEpPaJIbHOrO 00MiHy B Kypei-Hecy4ok nopoau Jloman Bpayn. Bigomo, 110 HaAXOKEHHS B OPraHizM HECY4OK MiHe-
panbHKX eneMeHTiB Kanbitito Ta Heopraniunoro ®ocdopy Mae BeaMKe 3HAUCHHs Ui 3a0e3MeUeHHS 1X AE€UYHOT NPOYKTUBHO-
cTi Ta AKoCTi L. Y 3B’43Ky 3 LIMM, MEPCIEKTUBHUM € BUBUCHHS BIUIMBY Ha 3a3HAY€HI BHILE MPOLECH HAHOAKBAXENATIB
celieHy 1 MUHKY Ta Bitaminy E. BcraHoBEHO, 1110 3T0/10ByBaHHS HaHOAKBaXejaTiB celeHy i IMHKY 3 BiTaMiHOM E TIO3HTHBHO
BuMBae Ha oOmiH Kaipiito Ta HeopranigHoro ®ocdopy B Kypok-Hecydok. 3okpema, BMICT KambIlifo B cHpOBaTIli KpOBI
JOCIILTHUX HecydoK OyB BiporixHo OinemuM Ha 17,3-26,7 % na 60-Ty 1 90-Ty 100y eKCIEpHMEHTY, IIOPIBHSHO 3 KOHTPOIb-
Hoto rpymoto. Pisens neopraniunoro Pocdopy Ha 60-Ty Ta 90-TY 100y €KCIIEpIMEHTY TaKoK BipoTimHo 3pic Ha 17,7-16,9 %
BIZIMOBITHO Y IOCAIIHMX HECYYOK, MOPIBHIHO 3 KOHTPOJIEM.

Bigomo, o maxpoenementn Ca ta HeopraHiunuil P € BaXIMBUMU eJeMEHTAMM Ul OpraHi3my TBapuH i, 0COOIHBO,
nTaxiB. Li MiHepaTbHI petOBHHN HEe MAIOTh TIOKHMBHOI I[IHHOCTI, He BAKOPHCTOBYIOTHCS OPTaHi3MOM 5K JKepeso eHepril, ale
X pOJb K CTPYKTYPHUX eJIeMEHTIB HeMokinBo niepeoninnuT. I Kansmiit, i Heopraniuanit @ocdop BXOAATH 10 CKIaxy Maii-
’Ke BCIiX OpraHiB i TKaHWH. Bix HasBHOCTI IIMX eNEMEHTIB Y parlioHi 3aJ1eXnTh SK piCT Ta PO3BHTOK OpraHi3My, Tak i Horo
npoxykruHicTh. Kpim toro, Kaneuiit i Heopraniuanii ®ocdop 6epyTs aKTHBHY y4acTh B PErYILILil psSAy KUTTEBO BaKIM-
BuX QyHKUiH. Y nTHIi ne cuHTe3 GiNKiB Ta IHTCHCHUBHE YTBOPEHHS MiHEpPANiB SIS, a TAKOXK BOHH HEOOXiIHI U IOOAJBIIO-
rO YTBOPEHHS KICTKOBOT TKAaHWHH 3aponka. OTiKe, Bill HASBHOCTI IIUX MIiHEPAIiB Y PAIliOH] Ta OpraHi3Mi KypOK-HECYHJOK 3Ha-
YHOIO MipOIO 3aJICKUTH iX HECYUICTb 1 SKICTB S€Lb.

OtpumaHi pe3yabTaTH CBIiUaTh IIPO CTUMYIALII0 (OCHOpHO-KANBI[ieBOTO OOMIHY Ta aKTHBHOCTI JyxkHOI docdarasn
3aBJITKH BUPKEHNM BIACTHBOCTSM HAaHOAKBaXeNaTiB celeHy i UHKY i3 BitaMiHoM E, ski 3ymMoBneHi iX 0iodi3naHIME Biac-
THBOCTSIMHU Ta aKTHBAIi€Io 0araThoX 0i0XIMITHHX HpoIieciB 3TifHo 3 edexToM bopucesmia—Kamrynenka—Kocinosa.

Korouosi cnoBa: Kanrniit, @ocdop, KypH-HecyuKH, celleH, IUHK, BiTaMiH E.
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[ocranoBka npodsemu. [ltaxiBHUNTBO B YKpaiHi € OJHi€I0 3 Tamy3el CilbChbKOTOCTIONAPCHKOTO
BHPOOHUITBA, SIKa HAWOIBIT JAWHAMIYHO PO3BHBAETHCS. Y TPOMHCIOBOMY MTAaXiBHHIITBI CTBOpEHI
CIPUATIANBI YMOBH IJIi POCTY TIOTOJIB’ S, TIABUIICHHS NPOXYKTUBHOCTI, BUPOOHUITBA Ni€THUHHUX
sI€b 1 M’ gca NTHLI Ta 3abe3neueHHs Tonel (izionoriyno oOrpyHTOBaHMMHU HOPMaMU JKUBJICHHS. Bu-
COKHI1 piBEHb TIPOAYKTUBHOCTI MITHII MOXHA IMITPUMYBATH BBEJEHHSIM JI0 PAIliOHIB HEOOXITHUX SIK
CHEPTEeTUYHUX, TaK 1 IIACTUYHUX pedoBUH. DizionorivHumMu 0coOIMBOCTAMY MTHLI, MTOPIBHSIHO 3 iH-
UMW TBapUHAMH, € IHTEHCUBHHI 0OMIiH PEYOBHH, BiJICYTHICTh 3y0iB, MTOPIBHSIHO KOPOTKHH TPaBHMI
KaHaJl Ta BEJIHMKA MIBUAKICTh MPOXOHKEHHS MOXKHMBHUX PeUoBHH 1o HboMY. Lli ocobmmBoCTI 3ymMOB-
JIOIOTH 3HAYHI TPY/THOIII 00 OPTaHizalii To/IiBIl BUCOKOMPOAYKTHBHUX KYPOK-HECYUOK, 30KpeMa, 1
MiHepabHUMH eneMeHTamu. CydacHe NTaxiBHHITBO MOOYJIOBAHO HA HMPOMHCIOBHX, IHTCHCUBHHX
TEXHOJIOT1AX 1, BPaXOBYIOUH, IO A0 CHOTOJHI CBITOBa MPOAOBOJbYA MpobiieMa Iie He BUpPILICHA, MTa-

© Himemenxo ML.IL, Kanaynenxo B.I'., Koziii B.L., Ilopomuncbka O.A., CroBéeuska J.C., EMmenbsanenko A.A., Omens-
gyk O.B., 2019.
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XIBHHLTBO 3aJHIIAETHCS OHIEIO 3 MPOBITHUX ramy3eil y 3a0e3nedeHHi JI0ICTBA KUTTEBO BaKIIMBUMHI
MPOJIyKTaMu XapuyBaHHs. HaporyBaHHs BUPOOHHIITBA MPOJIYKINT NTAXIBHHUIITBA JIOCATAIIOCS 32 YMO-
BH HOT'O iHTEHCHBHOTO PO3BHUTKY, TOOTO YTPUIMAHHS IITHIII 3 MOBHOI MEXaHI3aIlier0 1 aBTOMATH3AITI-
€10 BUPOOHMYHX 11porieciB. [IpoTe, Mo aIbIIe i BUINEHHS iIHTCHCUBHOCTI NTAXIBHUIITBA HEMOXKJIMBE
0e3 3acTocyBaHHs 0Gi0JIOTIYHO AKTHBHUX PEUOBHH, SIKI MOKPAIIYIOTH OOMIH PEYOBUH, CIPUSIIOTH OTPH-
MaHHIO BUCOKOSKICHOT MPOAYKIIi NTaxiBHALTBA. 3a TOBIIOMIICHHSIMUA OKPEMHUX aBTOpiB [1] BcTaHOB-
JICHO Ta OIMCAHO 3MIHU B OPraHi3Mi IITHIIi 32 3HIKCHOTO BMICTY MiHEPAILHUX EJIIEMEHTIB, 1, 30KpeMa,
CeJIeHY 1 MUHKY, 4 TAKOX 1HITUX MIKPO- Ta MaKpOeIeMeHTiB [2-5].

AHaJji3 ocTaHHIX qochimkeHn i myomikamiid. BijjoMo, 1110 BeJIMKE 3HAYCHHS JIJIsi OpraHi3My TBa-
PHH 1 NTaxiB Mae piBeHb MiHEPAILHOIO JKUBJICHHS, Y TOMY YMCI 3a0€3MEUCHHS TAKUMH CJICMEHTaMU
sk Kanpmiit Ta Heopraniuamii Pocdop. Poiap nmux ereMeHTiB mojsrae B TOMy, 0 BOHH BXOAATH 10
CKJIamy OUTBIIOCTI OPraHiB i TKAaHUH. Bim HUX 3aJIeXKUTH PICT Ta PO3BUTOK OpraHi3My, KpiM TOTO, BOHH
OepyTh aKTUBHY Y4aCTh Y PEryJsiiii psily BaXIUBUX (YHKILIH.

i eremenTn 0cobIMBO HEOOXiTHI Al HECYUOK B MEPiO]] iIHTEHCUBHOTO BiIKIaTaHHs S€Ib, OCKi-
npku Kaaeiiiid Ta Heopranigauii @ocgop y BeNHKii KiTBKOCTI BXOIATH 10 CKIIAMy IMKapamynu. Bim ix
HAsBHOCTI Y PAIliOHi Ta OpraHi3Mi KypOK-HECYUIOK 3HAYHOIO MipOIO 3aJICKUTh SIK IIPOTYKTUBHICTD, TaK
1 IKICTE g€1b [6].

Bigomo, o KawIliif CTaHOBUTH OCHOBY KiCTKOBOT TKaHWHU, J€ HOT'O KUTBKICTE caTac Maibke 99 %
i TITBKH OMU3BKO | % — 3HAXONUTHCA B IHIIMX KIITHHAX i TKaHWHAX opranizmy. Kpim toro, Kampiriit
IUTa3MU KPOBI iCHY€ y TppoX (popmax: ioHi30BaHiH, 3B’s3aHil 3 OITKOM Ta HEIOHI30BaHil, aje 34aTHa
JIo miasmizy. Yci mi popMHu 3HaX0IAThCs B piBHOBA31, ae (hi310JI0TIYHO aKTHBHOIO € 10Hi30BaHA YaCTHHA
Kauteiiito, sika ctaHOBUTE 0Jiu3bk0 45-55 % Bijx #oro 3arajsHOi KUIBKOCTI. B 11a3Mi KpOBI JIFOIHHU
3aranpHuil Kamplii MiCTHTBCA B Mekax 2,2-2.8 MMOJB/N, Y TOMy 4YucT He mudyHmoBaHH abo
3B’ si3aHui 3 OistkoM — 0,9 Mmoue/it Ta gudyHposanuii. OCTaHHIi NPECTaBICHUHA ABOMA (hPAKITISIMH:
iorizosanoro (1,1-1,4 Mmmomn/i) Ta Heionizosanoo (0,3 Mmoin/i). Y kicTroBii Tkanuai Kaawiii 3ma-
XOOMUThCS B cronykax 3 HeopraHigunum Docdopom (Ca (PO,),) Ta Byraneuem (CaCO;). Kpim ioHi30Ba-
Ho1 ¢opmu KambIiro, B opraniami BiH Moke TiepeOyBaTH TaKOX Y BUTIAII CHONYK 3 OlTKaMu Ta MeM-
OpannuMu crpykTypamu Kitituau, Ciiji 3a3Ha4uTH, [0 PIBCHb i0HI30BAHOI YaCTKHU €JICMEHTY OLIbIIe
BijoOpakae ioro MmeradboiizM, HixK 3arainbHui piBeHb Kanbirito. Bin 6epe akTHBHY y4acTh B peryiisiii
MIPOHUKHOCTI €HAOTENIF0 CYINH, CTBOPSHHI CTPYKTYPH KICTKOBOI TKAHWHH, ¥ 3TOPTAaHHI KPOBi, 3HUKYE
30y/UIMBICTH HEPBOBOI CHUCTEMH Ta MPOHUKHICTH KIITHHHUX MeMOpaH, Oepe y4acTh y peryJsiiii jis-
JILHOCTI Oararbox (hepMeHTiB. XapakTepHOW 0co0uBicTIO i0HIB Kabiliio € Te, 1[0 BOHH aKTUBYHOTh
PI3HOMaHITHI MeTa0OIIYHI TIPOIECH, TOMY MOXKYTh MPETEHAYBATH HA POJIb BTOPUHHOTO TIOCEPETHUKA
y TpaHCMEMOpaHHi# mepenadi aKTUBYI0YOTO CUTHANY B cepeauny kiitunu [7]. Kpim 3ragaaux e
¢dyukuii, Kanpiiii 3Huxye Temueparypy Tina, nociaadiioe Jiilo Ha OpraHi3M TOKCHHIB, 3MCHIIY€E I'iJi-
parariro OiTKiB, MiBUIIYE CTIHKICTh OpraHi3My A0 iH(DeKIIiH, ycyBae HeraTuBHy nmiro Kamiro, Harpito,
Marsiro, aktuBye ATd-a3y M’431B Ta IeIKHX 1HITUX (GEPMEHTIB.

B opranismi kypok-Hecy4ok 3anacu Ca 3HaAXOAATHCS B MEAY/ISPHIA 4aCTUHI KiCTKOBOI TKaHMHU.
He 3Bakaroun Ha Te, M0 3HaYHA KUTBKICTh Ca 3HAXOIUTHCS B CKEIIETI, 32 HEJJOCTATHLOTO HAJIXO/DKCH-
HS LbOTO €JIEMEHTY 3 KOPMaMH, HECYYKH, & OCOOJIMBO MOJIOJKH, BUKOPHCTOBYIOTb HAKOIHYEHHUH Yy
kicTkax KanpIiii i HOT0 MOXKe BUCTAUUTH JIIT YTBOPCHHS JCKIIBKOX s€1b [8—10].

Heopraniunuit @ochop — Takoxk OIMH 3 OCHOBHHX CIEMCHTIB, KU Ocpe yJacTh y mMoOy/0OBI TKAHHH
opraizmy, a #oro BMICT TiCHO koperoe 3 piHeM Kasbmito. Ha pisens neopranigaoro ®ocdopy MaroTh
BILTMB Ti K caMi PerymsTopH, 1o i Kanbiriro, a 11e mapaTtropMoH, KaJbsIATOHIH 1 BiTamid D. BeTanosieHo,
mo 90 % wueopraniudoro docdopy, momidHo mo Kanpmito, 3HaXOIUTECS B KICTKOBIl TKaHWHI, ane Horo
OiJIbIIIA YaCTHHA € B CEPeIlvHI KIIITHHH, i OJIM3BKO OJIHOTO MPOTIEHTA B TIO3AKIITHHHIHA pijnai. OpraHidHi
crioniyku hochopy OepyTh ydacTh y TMEpeHECeHHI eHeprii y Bl Makpoepridyanx 38’s3kiB — ATD,
AJlD, AM®. 3a ix ydacTi BiIOYBa€eThCs TIIKOMI3, TITIKOTeHe3, 0OMiH mimiaiB. @ochop BXOAUTH 10 CKIay
JHK, PHK, 3a0e3medye cuHTe3 OiKa, a Takoxk Oepe ydacTh y OKHCHIOBAIBHOMY (OC(OpPHUITIOBaHHI, B
OOMiHI JISIKUX BITAMIHIB, Ma€ BEJIMKE 3HAYEHHS JUIst (DYHKITIOHYBAHHS CKEJIETHOI MYCKYJIATypU Ta Cepile-
BOTO M’ 5132, BIH aKTUBY€ BCMOKTYBaHHS 10HIB KaJbilito B KHIICYHUKY.

Hanifimosmn 3 kopMamu, HeopraHigHu# Gochop BCMOKTYETHCS Y TIPOKCUMAITEHOMY BiIILTI TOH-
KOTO KHIIICYHHKY, HAJIXOJIUTh Yy KPOB Ta IIBHJIKO TIOTIHHAETHCS MAPCHXIMATO3HUMHU OpPTaHAMHM, 0CO0-
JIUBO MICUIHKOI, HUPKAMH, CCJIC31HKOIO0, a HOT0 HAJUIUIIOK BUIUIIETHCS 3 (DEKATISIME, CEUCI0, IOTOM.
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3acBoeHHS opra”izMoMm HeopranivHoro Pocdopy Ta Horo crnoayk BinOYBaeTbCS Y TOHKOMY KHIIIE-
YHHKY 1 3aJI€KUTh BiJl HOrO KOHIIEHTpAIlii Ta akTUBHOCTI hepmenty yxHoi hocharasu [10]. Axrus-
HICTB JyXHOI docdarazu 3poctae mia BILTUBOM BiTamiHy D, BcMoKkTyBaHHS (pocdaTiB TaKOK MOCHITIO-
€THCS 3a BIUIMBY IapaTipeoimHOro ropMoHy. Y KpoBi (ocdaTi 3HAXOAATECS Y YOTHPHOX CIIONYKAax:
neopranignoro ®ocdopy, opraniunux docdaraux edipis, Gochomimi/iB Ta BUTBHUX HYKICOTHIIB.

O6min ®ochopy TicHo mos's3anuii 3 oominom Kampiiro. [inepranbiiieMis, sika 3HHKYE CEKPEITI0
MapaTupeoiTHOTO TOPMOHY, CTUMYITIOE peabcopOiiito (hocdartis, ane rinepdocdareMis MOKe CIPUITH
yTBOpeHHIO cnonyk Pocgopy 3 Kampliiem, mo y cBoro uepry BUKIMKae BiaknagaHHs KaapLiro y TKaHMHAX
Ta PO3BUTKY rinokajbiiiemii. HeoOxiiHoO 3a3HauuTy, 1110 B3aemoBiHocunu Kabiito Ta @ocdopy B op-
rafHi3Mi Jy)Xe CKIaJHi, € 0arato MexaHi3MiB, CIIpsIMOBaHMX Ha miaTpuMKky Ca/P-romeoctasy, aeski 3
SIKAX IO KIHIIS HE BUBYCHI.

Oco0MBO BAXIIMBY POJib B OPraHi3Mi mruii sijirpae neopraniunmii docdop. Moro maxpoepriuui
cnonyku (ATD, AII®, AM®, kpearun Gocdaty Ta iH.) aKyMyNIOIOTh EHEPIil0, Ka aKTUBHO BUKOPU-
CTOBYETHCA Y HECYUOK ITi1T 9ac (opMyBaHHs stiitst. Heopraniuauit @ocdop BXOINUTH 10 CKIIATy HyKIIe-
THOBHUX KHCIOT i (EPMEHTHHUX CHCTEM, IO PErYIIOI0TH TKAHUHHE JTUXaHHs Ta iHII BaXKIIUBI 6i0XiMid-
Hi peakmnii. Bin nHeoOXigHuii A oOMiHy 1 TpaHCTIOpTY OLJKiB, JIMi/iB, BYTJICBOJIB. 3a3HAYNMO, IO
Heopraniyauit ocdop, AKHil 3HAXOAUTHCSI B CKEJIETi, Ta B IHINHX OpraHax, TKaHHHAX 1 pigHHAX 3a
MOTPEeOH TAKOXK JIETKO 3aIMMO3UYYETHCS 3 HUX JIJISl YTBOPEHHS! IIIKAPATYITH SIATIS.

MeTta jociriizKeHHsI — BUBUCHHS BILTUBY 3TOJIOBYBAHHS B CKIIA/Ii pamioHy HaHOAKBaXelaTiB cele-
Hy i TIMHKY 3 BiTamiHOM E Ha (ocdopHO-KanbitieBnii 0OMiH Ta aKTHBHICTH JTy’KHOT (hocdaTasu cupo-
BaTKM KPOBI KyPOK-HECYYOK.

Marepiaa Ta meTonu pociikennsi. Jlocnioy npoBoOuiIN Ha Kypkax-Hecydkax mopoxau Jloman
Bpayn y rociopapetsi ©I' «BECTA- JIFOKC», ne Oyino chopMOBaHO 3a METOIOM aHAJIOTIB IBi TPy
Kypei: KOHTPOJIbHY Ta JociiaHy 1o 10 roiiB y KoxkHIH. YTpUMyBalld KypeH y KIITKaxX 3 BiTbHAM JIOC-
TYNoM 10 KOpMiB Ta Bonu. Hecydku mociinHoI rpyny Ha oJHY TOJIOBY OTPUMYBAJH B CKIadi CTaHAAp-
THOTO parfiony: Zn 30 mi/ xr + Se 30 mu/kr + BitamiH E — 40 Mr/kT, a KOHTPOJBHOT IPyIIU — 10 pario-
Hy nogaBaiau 30 MII JUCTHIILOBAHOI BOJIM.

ITizg gac mpoBEJICHHS CKCIICPUMEHTY TIPOBOJMIM OOMIK MPOJYKTHBHOCTI, Y CHPOBATIIl KPOBi BU-
3Haganmu BMicT Kambmito 3a Metogukoro ommcanoro 3. Crnosak Ta JI. CeMEHKOBOIO, HEOPTaHIYHOTO
dochopy — 3a meropukoro D. Glick [11]. AkTuBHiCTh ITyx)HOI dochaTa3u BU3HATAIA METOJIOM 3a-
CHOBaHUM Ha TOMYy, IO (epMeHT y OydepHoMy po3uuHi posiieiuitoe 4-uirpodenindochar Ha
4-gitpodeHin Ta oprodocdar. PiBHeM axTHBHOCTI (EepPMEHTy € KITBKICTh 3BUIBHEHOTO 4-HITpO-
(hbeHOIMY, sIKa BUMIPIOETHCA Ha (DOTOCTIEKTPOKOIOPUMETPl y Iy:kHOMY cepemoruii [11]. Orpumani pe-
3yJILTaTH JIOCIiPKEHb 00POOJISIIM CTATUCTHYHO 3 BUKOPUCTAHHSAM riporpamu Excel.

Pe3ynbTaTil M0CTiTzKeHHsL. 32 BBC/ICHHS JI0 PAL[iOHY HAHOAKBAXENATIB METAIIB CEJICHY 1 IMHKY Ta BiTa-
MiHy E, BuBUaim iX BIUTHB Ha KAIBITi€BO-(hochOpHMit OOMIH Ta YMOBH YTBOPEHHS SUIIS Y KYPOK-HECYUOK.

Bwuicr Kanblito Ta neopraniunoro ®ocdopy B cupoBatili KPOBi KypOK-HECYUOK MPE/CTABICHUN Y
tabauui 1. Ak Oyn0 BCTaHOBICHO Yy JIOCHI/IKEHHSAX, HA NOYATKY €KCIEPUMEHTY piBeHb Kanbliito Ta
Heopranigaoro ®ochopy B 000X rpymax kypei 6yB ogHaxoBuii. BiH 3a3HaB IEBHUX 3MiH Y JOCITHIH
TPYIIL JIUIIIE MiC/Is 3T0IOBYBaHHS iM HAHOAKBaxelaTiB METAIliB ceJieHy 1 IMHKY Ta BiTaMiHy E.

Bimzaagumo, mo koHreHTparlis Kanbilito B CHpoBaTIli KPORBi TOCTIAHUX HECYUOK OyIia BipOTiTHO
6imermoro Tinkkn Ha 60-Ty no0y Ha 17,3 %, a Ha 90-Ty A00Y mOCIHiDKeHp Tie 301TBIIeHHsT CTAHOBHUITO
26,7 %, mopiBHAHO 3 KOHTpOJeM. 3pocTaHHs piBHSI Ca B KpOBI KYpOK-HECYHIOK B MepioJi IHTEHCHBHOT
SIALICKITAKU MOSCHIOETHCS 9K HOTO aKTHBHUM 3aCBOECHHSIM 3 PallioHy, TaK 1 MOXKIIUBUM 1HTCHCUBHUM
“BUMHMBaHH;IM 3 KiCTKOBOI TKaHWHU IJIsl YTBOPEHHS IIKApATyNy Ta 3aBISKH TOJABAHHIO IO PaLliOHy
HAaHOAKBaXeJjIaTiB. [HTEHCUBHICTD SUIEKIIAJKN Y KYPEH JIOCHIHUX rpyl Oyjia OUIbIo0, Hapasi i oT-
peba B 1IbOMY eIeMEHTI 3pocTaia. 3a JTaHUMHU JOCTiIHHUKIB, 3 KOKHUM SHICM HECydKa BTpadae 3i CBO-
ro oprasizmy 6mm3bko 2,0-2,5 T Kansiiro [8].

3minnm piBHs Heopraniuaoro docdopy, siKi npencrapneni B Tadauiy 1 cBiggarh mpo Te, Mo y KpoBi Ky-
peit gociiaux rpyi Ha 60-Ty Ta 90-1y 100y SKCIIepUMEHTy Horo piBeHsb 3pic j10 17,7-16,9 %. 30inbiieH-
HA BMIiCTy HeoprariqHoro ®ochopy B KpoBi Kypeil y Tiepio SHIEeKIaaKe TOSCHIOIOTH i ABUIIICHHIM HOTo
BUKOPUCTAHHSI JIJIsI CHHTE3Y OLIKIB Ta HYKJICIHOBHUX KUCIOT. 1]i MeTabomiTi iIHTEHCHBHO BUKOPUCTOBYIOTh-
Csl SIK Y BIIACHOMY OpTaHi3Mi, Tax i JUIsi CHHTE3y CKJIAJOBUX KOMIIOHEHTIB STHIIS Y STATICTIPOBOJIL, OCOOINBO B
1ioro OLTKOBI YaCTHHI.
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Tabnuusg 1 — Bmict Kanbniro, Heopraniunoro ®@ocdopy Ta akTHBHiCTb J1ykHOI hocdaTasu cHPOBATKH KPOBi KypoK-
Hecydyok (M £ m; n=5)

[MoxkazHuk Jloba pociipKeHn Korports Aocmin % no
M+m M=+m KOHTPOIIIO

J10 AI0CTiay 4,13 +0,15 4,15 +0,20 —
Kaumbiiii, Mvos/1 30 4,49 +0,16 4,92 +0,18 109,5
? 60 5,19+0.15 6,09 £0,19* 1173
90 5,28 £0.26 6,69+ 0,21 ** 126,7

IO JAOCTIiTy 1,39 £0,10 1,38 £0,18 -

Heopraniunmit 30 1,31 £0.,12 1,32 +0,11 —
Dochop, MMOTE/T 60 1,35 + 0,06 1,59+0,09* 117,7
90 1,42 £0,02 1,66 £0,08%* 116,9

[0 Jocmimy 117,2421,0 120,1 £ 15,4 -
JIyxna docdarasa, 30 1199 £ 15,1 150,4 + 14,0 125,4
o/ mr’ 60 126,4 +15,6 173,1 12,6 * 136,9
90 121,84+ 9,80 159,9 + 6,50 * 131,2

Mpumitka: *p<0,05; ** — p<0,01; TOPIBHAHO 3 KOHTPOIHLHOIO TPYIIOIO.

Ha 3ragani Buime mporecu 3HAYHHI BIUINB CIpaBisic ¢pepMeHT ayxkHa ¢ocdaraza (KD.3.1.3.1),
sKa HAJTCXKUTE 0 TpymHu docdartas Ta Oepe yJgacTb B KaTami3i (HochopHUX edipiB y miIa3Mi KpoBi Ta
TKaHWHAX. BoHa BXOMWUTEL /IO CKIamy CMITCNMiANBHUX KITHUH CTIHOK TOHKOTO BiJITLTY KHIICYHUKY, a
TaKOX MEYiHKH, KiICTKOBOI TKaHWHM, JIeHKkormTiB. OKpemMo HeoOXiAHO BIAMITHTH 11 3HAYEHHS JIJIS T1Ta-
XiB, sSIK€ TIOJISITAc T1ie W y ToMYy, 110 hepMeHT Oepe akTHBHY y4acTh B OOMiHI KaJIbIlif0 B iX opraHi3mi ta
nepeHecenHi ioHiB Kanpwiro 3a popMyBanHs MIKapaxyly SHLs.

OO0roBopeHHsi. XapaKTepHOIO OCOOIMBICTIO Jy’KHOI Qocharazu € Te, WO LEl CH3UM PETYIIoE
IHTEHCHBHICTh OOMIHHHX TPOIECIB, SIKi TIPOXOJSITh Y PI3HUX OpraHax, 3 KX BOHA MOXeE ‘‘BUMHUBA-
TUCS” B KPOB’sIHE Pyclo. Y CTAaHOBJICHO, 110 HaAMipHe 301/bLICHAS aKTHBHOCTI (epMeHTy B 2-3 pa-
3M, BIZOYBaeThCA 3a XOJIecTa3dy Ta MOPYHICHHS MiHepalbHOTO oOMiHY [12]. Amne 3a HOpMaTbHUX
YMOB, 301IBIIICHHS AKTHBHOCTI J1y>KHOT ocdarazu y ¢hi3ionoriynux Mexax COCTEPIracThes y MTHUIL
npH 301TbIIIEHH] iHTEHCUBHOCTI 00MiHy KaubIiito Ta Heopraniunoro docdopy Mixk KicTKOBOIO TKa-
HUHOIO Ta MaKpOOPTaHi3MOM. AKTHBHICTh ITy>KHOI (hocdarazu 301IbITyEThCs, 3AeOLIBIIOT0, ¥ TBA-
PHH B mepio iX iIHTEHCUBHOT'O POCTY 1 PO3BHUTKY, a TAKOXK y NMTaXiB MiJ 4yac YTBOPEHHS WL Ta OTO
Binknamanns [13].

VY tabmuni | mopana iHpopMarisd Ipo aKTUBHICTH JTyXKHOI (ocdaTasu, y Tpyni KOHTPOILHUX 1 J0-
CIITHUX HECYYOK. Y MepeANOCHiTHUHA TMepioa aKTUBHICTH (epMeHTy Oyrna Maibke OJHAKOBOIO SIK Y
KOHTPOJII TaK 1y JIOCIiJIi Ta cTaHoBMIA BiAnoBigHo — 117,2+21,01 120,1+15,4 on./nm®. Tlin wac nocsi-
JUKEHb BOHA KOIMBAIIACH Y HE3HAUHMX MeExkax y Konrponi — 119,9-126,4 ox./am’. Y Kypok jociiaHoi
rpynu BoHa ctaHoBmia 150,4—173,1 on./mv’, abo Oyna BiporimHo Bumioro Ha 36,9-31,2 %. 30i16-
LICHHSI aKTUBHOCTI JyxHOI pocarazu, Hacamiiepel, HECOOXIHO MOSCHUTU NPOLICCAMU I ABUIICHHS
IHTCHCUBHOCTI AUTICYTBOPEHHS Ta BiIKIAJAHHS SI€Ib, OCKUTBKY IeH (hepMeHT 3a0e3meuye mepeHeCeH-
H4 ioHiB Kambiito Ta @ocdopy, sgki HeoOXixHi Anst popMyBaHHS MKaparynu sis. Kpim Toro, € moBi-
ITOMIICHHSI, IIIO CeJIeH MO3UTHUBHO BILIMBAE Ha SAKIiCTh fAcnb [14]. BimmoBigHO aKTHBHICTD €H3UMY aleK-
BaTHO 3pOcTae, 3abe3nedyroun 30UIbIIeHHS sineknanku. Lieit gakt Oymno BCTAHOBIECHO SK y HAIIHX
eKCTIepUMEHTaX, TaK 1 B TOCaiax iHmux aBTopiB [13—17], sxi BUBUAMM Ai10 Pi3HUX O10JIOTIYHO AKTHB-
HUWX TIperapaTiB Ha OPTaHi3M ITHII Pi3HUX BHUIIB.

Hanxomkennsa mo opranismy Kypok-Hecydok Kampmito i Heopraniunoro ®ocdopy Ta BUKOpHCTaHHS
LUX MiHEPAITBHUX PEYOBUH MA€ BEIIMKE 3HAYCHHSA SIK T 1X HOPMaIbHOTo (Di3ioNOriyHOrO CTaHy, Tak i
sieqHol TipotykTiBHOCTI [18-20]. B 3B’513KY 3 1M TIepCIIEKTHBHAM € BUBYECHHS BILTHBY JI0JIaBaHHS JIO pa-
LIOHY HECY4YOK HaHOaKBaxenaTiB OioreHHHX MeTaniB Se i Zn pa3om 3 Bitaminom E [21,22].

MinepanbHi peuoBrnan Ca Ta HeopraHiyHui P € Han3Bn4aiiHO Ba)KITMBIMHU €IEMEHTaMH AT Opra-
Hi3My TBapuH 1 nraxis. BoHH He MalOTh TIO)KMBHOI IIHHOCTi, HE BUKOPHCTOBYIOTHCSI OPTraHi3MOM SIK
JOKEPEIIO eHEpril, ajie iX pojib SIK CTPYKTYPHUX €IIEMEHTIB BaXXKO nepeotinutu. KasbIriii 1 HeopraHiy-
Hutt Docdop BXOIATH 0 CKIaay Maiie BCIX OpraHiB Ta TKaHWH, Bl HUX 3aJEXKHUTH PICT 1 PO3BUTOK
opranizmy [23-26]. Kpim Toro, 11i MikpoesieMeHTH OepyTh ydacTh B PEryIIsiilii psiLy KUTTEBO BaXKIIU-
Bux (yukiiit. OcodnuBo HeoOxinui Kasbiii Ta nHeopraniunuit docdop Jyist nraxis y mepioji po3MHO-
KeHHS. [HTEHCHBHE BiOKIaNaHHS S€Ib TOTPeOye 3HAYHOI KITHPKOCTI X €JIEMEHTIB, OCKUIbKA BOHU Y
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BENMKIil KITBKOCTI BXOAATH 10 CKIay IMKAPATYIIH, a TAKOXK HEOOXIIHI 7 YTBOPEHHS KiCTKOBOI TKa-
HUHH MOJOHAKY. BiJl 1X HasiBHOCTI B paIlioHi Ta opratizmi KypoK-HECYIOK 3HAYHOIO MipOIO 3aJIEKUTh
SIK HECYICTh Ta SKICTh S€I[b, TAK 1 HOPMAIBHUI PO3BUTOK Kypuar [4].

IIpote, mpoGneMa HemomymeHHs AepiNUTy 3rafaHuX MIKPOEJIEMEHTIB y palioHaX ITHIll TOJATae
B TOMY, II[0 BUCOKOIPOIYKTUBHI HECYUKH HE MOXKYTh e(DeKTUBHO 3acBotoBaT KaubIliii, mepeTBopro-
0UM HOro y j1adiibHy hopMy B KiCTKOBUX Jienio [27], a 0cOOMMBO y BUIIAIKaX HEIOCTAa4ui HEOpraHiy-
Horo docdopy, BiTaminie A ta D [12, 28].

BucHoBKH. 3ro10ByBaHHS HaHOAKBAXeNATIB celleHy 1 IIMHKY Ta Bitaminy E cripuse BiporimHomy
3pocTanHIo KoHIeHTpalii Kanbito Ta Heopraniunoro ®octopy B KpoBi Kypei JOCHITHUX TPy HOPi-
BHSIHO 3 KoHTposeM Ha 60-ty i 90-Ty no0y eKCIiepuMEeHTY, 110 CBITYNUTh MPO 301NIbIICHHS iHTCHCUBHO-
cTi KanbItieBo-pochoproro odbminy. Ilpu BBEeACHHI 10 panioHy HAHOAKBaXeNaTiB MeTaliB ¢i3ionorid-
HA TOCIHIJIOBHICTh YTBOPEHHS Sl HE MOPYIIYEThCS, ale aKTUBHICTH NyxHOI docaTasu 3pocrae y
JIOCHITHUX KYpel HECYyUOK MOPIBHIHO 3 KOHTPOJICM.

BinomocTi npo norpuManHsi 6ioTHIHIX HOPM. EXcrieprMeHTaIbHI JOCTIHKEHHS IIPOBOMIIIN Bi-
JOBIHO 70 3aKOHY YKpainu «llpo 3axucT TBapuH BiJ >KOPCTOKOTO MOBOKeHHs» B 28.03.2006 p.
Ta mpaBuil €BPONEHCHKOT KOHBEHINIT 3aXUCTY XpeOCTHUX TBAPHH, SIKi BUKOPUCTOBYIOTHCS B CKCIICPH-
MEHTAJIBHUX Ta IHIMNX HAyKOBHUX MULIX Bix 13.11.1987 p.

BinomocTi npo xondurikT iHTEpeciB. ABTOpPHW CTaTTi CTBEPIKYIOTH TTPO BiJICYTHICTH KOHPITIKTY
IHTEPECIB, 1MI0/I0 iX BKIATY Ta PE3YIBTATIB JOCIiHKCHHS.

CIIUCOK JIITEPATYPH

1. lnnamika noka3HUKiB MiHEpaILHOrO OOMIHY MEPEnioK y Pi3Hi nepioan SHLEKIaaKN Ta 32 KOMIUIEKCY He3aMiHHHX
aMiHOKHMCIIOT B noeaHanHi 3 Bitaminom E/ ML.TI. Hiwemenko Ta in. Hayk. Bicu. HYBIlTY, Kuis. 2018. Ne 285. C. 212-220.

2. Li J., Xing L., Zhang R. Effects of Se and Cd Co-treatment on the Morphology, Oxidative Stress, and Ion
Concentrations in the Ovaries of Laying Hens. Biol Trace Elem Res. 2018. Vol. 183(1). P.156-163.

3. Comparison of selenium levels and sources and dietary fat quality in diets forbroiler breeders and layer hens /
S. Leeson et al. Poult.Sci. 2008. Vol. 87(12). P. 2605-2612.

4. Effects of dietary form of selenium on its distribution in eggs/ K. Cobanova et al. Biol. Trace Elem Res. 2011.
Vol. 144(1-3). P. 736-746.

5. The effect of level and source of dietary selenium supplementation on eggshellquality/ Z. Pavlovi¢ et al. Biol Trace
Elem Res. 2010. Vol. 133(2). P. 197-202.

6. Neijat M. Calcium and phosphorus dynamics in commercial laying hens housed in conventional or enriched cage
systems / M. Neijat, J. D. House, W. Guenter, E. Kebreab // Poultry Science, 2011. Vol. 90 (10). P. 2383-2396,

7. Humberto Vilar J.A.J. Effect of the levels of calcium and particle size of limestone on laying hens / J.A.J. Humberto
Vilar, F. G. Perazzo, J.M. Batista, P.E. Naves, N. Kazue // R. Bras. Zootec., 2011. Vol. 40 (5). P. 211-218.

8. Ilomo6en JI. V1. Hopmel kanbmuii-¢pochopHOro MUTaHKS NTHLB COBPEMEHHBIX THOPUIOB U KpoccoB. EdexTurHe nTa-
xiBuunreo. 2006. Ne 5. C. 31-38.

9. Adaptive response of broilers to dietary phosphorus and calcium restrictions/ W. Lir et al. Poultry Science. 2016.
Vol. 95. Issue 3. P. 581-589.

10. Mempraux A. 10. JIo6oBa nuHamika IOKa3HUKIB KaJbIii-pochopHoTo 00MiHY B Kypeii-Hecyuok. Bicnuk binonep-
KIBCHKOTO JIep)KaBHOTO arpapHoro yHiBepcutery. bina Liepksa, 2007. Bum. 44. C. 92-97.

11. JIoBigHUK 3aralbHUX 1 CHICHiATBHUX METOIIB JOCTIHKEHHS KPOBi cllbchbKorocnoaaperkoi nruti / Jangayk B.B. Ta in.
JIeBiB: CIIOJIOM, 2013. 248 c.

12. Aepocwesa LK., Kamurynenko B.I'., [lamenko A.l'. IlepcriekTHBH BUKOPUCTAaHH:A 3100yTKIB HAHOTEXHOJIOTIH Y BeTe-
puHapHi# npakTuii. TeapuHHUITBO choromHi. 2015. Ne7. C. 52-56.

13. Laika M., Jahanian R. Dietary supplementation of organic selenium could improve performance, antibodyresponse,
and yolk oxidative stability in laying hens fed on diets containingoxidized fat. Biol Trace Elem Res. 2015. Vol. 165(2).
P. 195-205.

14. Kim W.K., Patterson P.H. Effects of dietary zinc supplementation on hen performance, ammoniavolatilization, and
nitrogen retention in manure. J Environ Sci Health B. 2005. Vol. 40(4). P. 675-686.

15. Hanomarepianu B 6ionorii. OcHoBu HanoserepuHapii / B. b. Bopucesnu ta in. pen. npod. B. B. Bopucesuu, npod.
B.T'. Karutynenxo. Kuis: B/l «Aiuena», 2010. 416 c.

16. TemsataikoB A.B., TenaraikoB K.A. CydacHi NOTTISAAM 1010 BUKOPUCTAHHSA HAHOTEXHOJOTIH 3a JIKYBaHHS CBIHCH-
kux TBapuH. ArpapHuii BicHuk [Ipraopromop’st: 36ipH. Hayk. mpanb. Oxeca, 2018. Bum. 91. C. 131-138.

17. binenpkuit C.M. JXuBuii opranizam. MikpoeneMeHTHI B3aeM03B’sa13ku. EdexTuBHe nmraxiBHUNTBO. 2006. No 1.
C.9-14.

18. 3100yTkH HaHOTexHOJOrT B JiKyBaHHI Ta npodinakTuii xBopod TBapuH. HaHoBerepuHapis (BIPOBaKSHHS 1HHO-
BauiiiHux TexHosoriii) / B.5. Bopucesuu Ta in.; pea. npod. B.Bb. bopucesuu. Kuis: Jlia, 2009. 182 c.

19. Karapawsuau A.I1l., Okosnenosa T.M. ITytu cunxennst 605 1 HaceUKH ULl B MPOMBILLIEHHOM nThueBoacTBe. Ede-
kTuBHE ntaxiBuuureo. 2006. Ne 7. C. 15-21.

20. Jlepuenko B.I., Baizno B.B., Konnpaxin [.11. Berepunaphra kniniuaa 6ioximis. bima Lepxsa, 2002. 400 c.

53



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

21. Effect sofex cessiv selenium supple mentation to dietcon tami nated with de oxyni valenolon blood phago-
cytic activity and antioxidati vestatu sofbroilers/ 1. Placha et al. J. Anim. Physiol. Anim.Nutr. (Berl). 2009. Vol. 93(6).
P. 695-702.

22. MomoGen JI.W. OOMeH Kabus B OpraHu3mMe stiieHocHo# nTuibl. Edextupre nraxiBauireo. 2006. Ne 3. C. 34-42,

23. HanorexHoJjoris y BeTepuHapHiii meauiai /B. b. BopuceBud Ta iu.; pen. mpod. B. b. Bopucesny, npod. B. I'. Kam-
nmyHenko. Kuis: «JIupax», 2009. 232 c.

24. Tlopommackka O.A. AKTHBHICTH ()epPMEHTIB CHPOBAaTKH KPOBI IEPETICITiB 3a CIIOXUBAHHS PI3HUX PIBHIB HE3aMIHHHAX
amiHOKHCHOT. TBapuHHUNTBO YKpainu. 2010. Ne 3. C. 31-33.

25. Himemenko M.II., €Emenbanenko A.A. CriociG MmiABUIIEHHS PE3UCTEHTHOCTI MOJIOJTHSKY TIEpETIeTiB aKBaXelaToM
Ceneny: ITat. Ykpainu Ha KOpUCHY MOJIeNb. 3apeecTpoBato y JlepkaBHOMY peecTpi mateHTiB Ykpaiau 10.03.2015 p.

26. Bopucesuu B.B., Kamrynenxo B.T'., Kocino M. B. Crioci6 akTuBarii Mikpo06iolOTi9HIX TIPOTIECiB, TPUCKOPESHHS
pocTy i po3MHOKEHHS MikpoopraHisMiB «KommiekcHuil 6io¢dizndaHo-6ioxiMiTHMI edekT B MiKpoOiOIOTIYHIX IpoIlecax»:
Ilat. Vkpaiau Ha xopucHy mozxenb Ne 40794. MIIK (2006) C12N 1/00, C12N 1/16, C12N 5/00. Omy6u. 27.04.2009,
Broa. Ne 8/2009.

27. bopucesud B.b., Karumyrerko B.I'., KociroB M.B. Crioci6 aktuBariii mMeTaboIi4HUX IPOLECiB 1 MiABUIICHHS edek-
THBHOCTI CHHTe3y OLIKIB B KMBHX opraHizMax «KomrurekcHui 610()i3uIHO-610XIMITHUN HAHOCTHMYIIOBAIbHUH epekT bo-
puceBnua-Kannynenka-Kocinosa»: [1at. Ykpainu Ha kopucHy Monens Ne 43415. MIIK (2006): A61P 3/02 (2009.01), A23K
1/16, A61K 31/205 (2009.01), B82B 3/00.0my6:1. 10.08.2009, bron. Ne 15/2009.

28. Effect of selenium-enrichedprobiotics on laying performance, egg quality, eggselenium content, and egg glutathione
peroxides activity / C. Pan et al. J Agric Food Chem. 2011. Vol. 9. 59(21). P. 114-131.

REFERENCES

1. Nishchemenko, M.P., Poroshins'’ka, O.A., Stovbec'ka, L.S. (2018). Dynamika pokaznykiv mineral'nogo obminu
perepilok u rizni periody jajcekladky ta za kompleksu nezaminnyh aminokyslot v pojednanni z vitaminom E [Dynamics of
mineral metabolism of quail in different periods of oviposition and complex of essential amino acids in combination with
vitamin]. Scientific Bulletin of NULESU, Kyiv. no. 285, pp.212-220.

2. Li, J., Xing, L., Zhang, R. (2018). Effects of Se and Cd Co-treatment on the Morphology, Oxidative Stress, and Ton
Concentrations in the Ovaries of Laying Hens. Biol Trace Elem Res. no. 183(1), pp.156-163.

3. Leeson, S., Namkung, H., Caston, L., Durosoy S., Schlegel P. (2008). Comparison of selenium levels and sources and
dietary fat quality in diets forbroiler breeders and layer hens. Poult.Sci. no. 87(12), pp. 2605-2612.

4. Cobanovd, K., Petrovi¢, V., Mellen, M., Arpasova, H., Gresakova, L., Faix, S. (2011). Effects of dietary form of
selenium on its distribution in eggs. Biol. Trace Elem Res. no.144(1-3), pp. 43—47.

5. Pavlovi¢, Z., Mileti¢, 1., Jokié, Z., Pavlovski, Z., Skrbié, Z., Sobaji¢, S. (2010). The effect of level and source of
dietary selenium supplementation on eggshellquality. Biol Trace Elem Res. no. 133(2), pp. 197-202.

6. Neijat M., House J. D., Guenter W., Kebreab E. Calcium and phosphorus dynamics in commercial laying hens
housed in conventional or enriched cage systems (2011) . Poultry Science, Vol. 90(10), pp. 2383-2396,

7. Humberto Vilar J.AJ., Perazzo F.G., Batista J.M., Naves P.E.. Kazue N. Effect of the levels of calcium and particle
size of limestone on laying hens (2011). R. Bras. Zootec. Vol. 40 (5), pp. 211-218.

8. Podobed, L.I. (2006). Normy kal'cij-fosfornogo pitaniya pticy sovremennyh gibridov i krossov [Norms of calcium-
phosphorus nutrition of the bird of modern hybrids and cross-countries]. Efektivne ptahivnictvo [Effective poultry farming].
no. 5, pp. 31-38.

9. Lir, W., Angel, S., Kim, K., Brady, S. (2016). Adaptive response of broilers to dietary phosphorus and calcium
restrictions. Poultry Science. Vol. 95, no. 3, pp. 581-589.

10. Mel'nik, A. (2007). Dobova dinamika pokaznikiv kal'cij-fosfornogo obminu v kurej-nesuchok [Daily dynamics of
calcium-phosphorus metabolism in laying hens]. Visnik Bilocerkivs'kogo derzhavnogo agrarnogo universitetu [Bulletin of
the Bilotserkiv State Agrarian University]. Bila Tserkva, no. 44, pp. 92-97.

11. Danchuk, V.V., Nishhemenko, M.P., Pelen'o, R.A., Roman'ko, M.Je., Ushkalov, V.O., Karpovs'kyj, V.I. (2013).
Dovidnyk zagal'nyh i specialnyh metodiv doslidzhennja krovi sil's’kogospodars'koi' ptyci [Guide for general and special
methods of studying the blood of farm birds]. Lviv: SPOL, 248 p.

12. Avdos'jeva, LK., Kaplunenko, V.G., Pashhenko, A.G. (2015). Perspektivi vikoristannya zdobutkiv nanotekhnologij u
veterinarnij praktici [Prospects for using nanotechnology gains in veterinary practice]. Tvarinnictvo s'ogodni [Livestock To-
day]. no. 7, pp. 52-56.

13. Laika, M., Jahanian, R. (2015). Dietary supplementation of organic selenium could improve performance,
antibodyresponse, and yolk oxidative stability in laying hens fed on diets containingoxidized fat. Biol Trace Elem Res.
Vol. 165(2), pp. 195-205.

14. Kim, W.K., Patterson, P.H. (2005). Effects of dietary zinc supplementation on hen performance,
ammoniavolatilization, and nitrogen retention in manure. J Environ Sci Health B. Vol. 40(4), pp. 675-686.

15. Borisevich, V.B., Kaplunenko, V.G., Kosinov M.V. (2010). Nanomaterialy v biologii' [Nanomaterials in biology].
Osnovy nanoveterynarii' [Fundamentals of Nanotechnology]. Kyiv: Avicenna Airlines, 416 p.

16. Telyatnikov, A.V., Telyatnikov, K.A. (2018). Suchasni poglyadi shchodo vikoristannya nanotekhnologij za
likuvannya svijs'kih tvarin [Modern views on the use of nanotechnologies for the treatment of domestic animals]|. Agrarnij
visnik prichornomor’ya [Agrarian Bulletin of the Black Sea]. Zbirn. nauk. prac' [Collection of scientific works]. Odessa,
Issue 91, pp. 131-138.

17. Bilec'kij, S.M. (2006). Zhivij organizm [Living organism]. Mikroelementni vzajemozv’jazky [Trace elements inter-
connections]. Efektivne ptahivnictvo [Effective poultry farming]. no. 1, pp. 9-14.

54



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

18. Borysevych, V.B. (2009). Zdobutky nanotehnologii' v likuvanni ta profilaktyci hvorob tvaryn [Nanotechnology
achievements in the treatment and prevention of animal diseases]. Zdobutky nanotehnologii' v likuvanni ta profilaktyci
hvorob tvaryn [ Nano-veterinary medicine (introduction of innovative technologies)|. Kyiv: Dia, 182 p.

19. Katarashvili, A.Sh., Okolelova, T.M. (2006). Puti snizheniya boya i nasechki yaic v promyshlennom pticevodstve
[Ways to reduce the battle and notching eggs in industrial poultry]. Efektivne ptahivnictvo [Effective poultry farming]. no. 7,
pp- 15-21.

20. Levchenko, V.I., Vlizlo, V.V., Kondrahin, I.P. (2002). Veterinarna klinichna biohimiya [Veterinary Clinical
Biochemistry]. Bila Tserkva, 400 p.

21. Placha, 1., Borutova, R., Gresakova, L., Petrovic, V., Faix, S., Leng, L. (2009). Effect sofex cessiv selenium supple
mentation to dietcon tami nated with de oxyni valenolon blood phagocytic activity and antioxidati vestatu sofbroilers.
J. Anim. Physiol. Anim.Nutr. (Berl). Vol. 93(6), pp. 695-702.

22. Podobed, L. I. (2006). Obmen kal'ciya v organizme yajcenosnoj pticy [Calcium metabolism in the body of an egg-
carrying bird]. Efektivne ptahivnictvo [Effective poultry farming]. no. 3, pp. 34-42.

23. Borisevich, V.B., Borisevich, B.V., Kaplunenko, V.G., Kosinov, M.V. (2009). Nanotekhnologiya u veterinarnij
medicini [Nanotechnology in veterinary medicine]. Kyiv: "Lira", 232 p.

24. Poroshins'ka, O.A. (2010). Aktivnist' fermentiv sirovatki krovi perepeliv za spozhivannya riznih rivniv nezaminnih
aminokislot [The activity of queen blood serum enzymes for the consumption of different levels of essential amino acids].
Tvarynnyctvo Ukrai'ny [Livestock of Ukraine]. no. 3, pp. 31-33.

25. Nishchemenko, M.P., Jemel'janenko, A.A. Sposib pidvyshhennja rezystentnosti molodnjaku perepeliv akvahelatom
Selenu: Pat. Ukrai'ny na korysnu model' Ne Zarejestrovano u Derzhavnomu rejestri patentiv Ukrai'ny 10.03.2015 r. [Method
of increasing the resistance of young colonies to Selenium aquaculture: Patent of Ukraine for utility model Ne Registered in
the State Register of Patents of Ukraine on March 10, 2015].

26. Borisevich, V.B., Kaplunenko, V.G., Kosinov, M.V. Sposib aktivacii' mikrobiologichnih procesiv, priskorennya
rostu i rozmnozhennya mikroorganizmiv «Kompleksnij biofizichno-biohimichnij efekt v mikrobiologichnih procesah»:
Patent Ukrai'ni na korisnu model' Ne 40794. MPK (2006) C12N 1/00, CI12N 1/16, C12N 5/00. Opubl. 27.04.2009, byul. Ne
8/2009 [Method of activation of metabolic processes and increase of the efficiency of synthesis of proteins in living
organisms "The complex biofizichno-biochemical nano-stimulating effect of Borisevich-Kaplunenko-Kosinov": Patent of
Ukraine for Utility Model No. 43415. IPC (2006): A61P 3/02 (2009.01), A23K 1/ 16, A61K 31/205 (2009.01), B82B 3/00.
Published. Aug 10, 2009, Bul. No. 15/2009.].

27. Borisevich, V. B., Kaplunenko, V. G., Kosinov, M.V. Sposib aktivacii’ metabolichnih procesiv i pidvishchennya
efektivnosti sintezu bilkiv v zhivih organizmah «Kompleksnij biofizichno-biohimichnij  nanostimulyuval'nij efekt
Borisevicha-Kaplunenka-Kosinova»: Patent Ukrai'ni na korisnu model' Ne 43415. MPK (2006): A61P 3/02 (2009.01), A23K
1/16, A61K 31/205 (2009.01), B82B 3/00.0Opubl. 10.08.2009, byul. Ne 15/2009 [Method of activation of metabolic processes
and increase of the efficiency of synthesis of proteins in living organisms "The complex biofizichno-biochemical nano-
stimulating effect of Borisevich-Kaplunenko-Kosinov": Patent of Ukraine for Utility Model No. 43415. IPC (2006): A61P
3/02 (2009.01), A23K 1/ 16, A61K 31/205 (2009.01), B82B 3/00. Published. Aug 10, 2009, Bul. No. 15/2009].

28. Pan, C., Zhao,Y., Liao, S. F., Chen, F., Qin, S., Wu, X., Zhou, H., Huang, K. (2011). Effect of selenium-enriched
probiotics on laying performance, egg quality, egg selenium content, and egg glutathione peroxidase activity. J Agric Food
Chem. Vol. 9,59(21), pp.114-131.

IMoka3aTenn MuHepaJILHOTO 0GMeHA Y Kyp-HecylIeK Mo/ BIHSTHHEM HAHOXeJATOB cejleHa H IMHKA, BUTamMuHa E

Humemenxo H.IL., Kannynenko B.I'., Kosuii B.W., llopomunckan O.A., Crooeuxas JI.C., EMenbsanenko A.A.,
Omenbuyk A.B.

IIpuBeneHs! pe3ynbTaThl UCCISNOBAHMS BIMSIHIS HAHOAKBAXEJIaTOB OMOTCHHBIX M OHOIMAHBIX METAJUIOB CEJIEHA, [TMHKA
BMecTe ¢ BUTaMuHOM E, Ha moxaszarenn MUHepaIbHOro oOMeHa y Kyp-Hecymiek mopoxsl Jloman Bpayn. M3sectHO, 4TO mOC-
TYIUICHHE B OPTaHW3M HeCYIIeK MHHepalbHBIX dneMeHToB Kambnms um Heopranmieckoro docdopa m UX HCHONH30BaHME,
uMeeT OoJbIIoe 3HAUCHHUEe I OOecreueHnsl TUNYHON IPOXYKTHBHOCTH U KauecTBa fAiina. B ¢BA3u ¢ 9THM, IepCHeKTHBHEIM
SIBISIETCA U3yUCHHE BIUSHI Ha BBINICYKa3aHHbIC POIecCH HaHOAKBaxeIaToB ceeHa, IIMHKa M BuTaMuHa E. YcraHoieHo,
YTO CKapMJIMBaHMe HAHOAKBaXeJaTOB CelieHa U IIMHKa ¢ BUTaMUHOM E, monokuTensHo BIuseT Ha oOMeH Kanbius n Heopra-
Hudeckoro docopa B Kypok-Hecymek. B wactHocTu, conepxkanne Kanbuust B CbIBOPOTKE KPOBH OMBITHBIX HECYHIEK OBLTO
nocToBepHO Oosbiue Ha 17,3-26,7 %, Ha 60-¢ u 90-¢ cyTKH dKCMEpUMEHTa, MO CPABHEHHIO C KOHTPOJILHON rpynmnod. Ypo-
BeHb Heoprannueckoro pocdopa Ha 60-e 1 90-e CyTKH IKCNEPUMEHTA TAKXKE JOCTOBEPHO BhIPOoC Ha 17,7-16,9 % coorserct-
BCHHO B OTBITHBIX HECYLICK, 1O CPABHCHHUIO C KOHTPOJIEM.

W3BectHO, uTO MHUKpo3aeMeHTH Ca U HeopraHudecKril P ABIIOTCS BKHBIMU SIIeMEHTaMy /IS OpTaHU3Ma XHBOTHEIX
U, 0COOCHHO, NTHUI. DTH MHHEpAJIbHEIE BEIIECTBA HE MMEIOT ITMTATENbHOM [EHHOCTH, HE MCIONL3YIOTCS OPTaHW3MOM KaK
HCTOYHUK 3HEPTUH, HO NX POJb B KaUeCTBE CTPYKTYPHEIX 3JIEMEHTOB HEBO3MOXKHO epeoieHuTs. M Kanpmuii u Heopranmte-
ckuit @ochop BXOJAT B COCTAB IIOYTH BCEX OPTaHOB M TKaHeil. OT HaJIMYUs 3TUX 3JIEMEHTOB B paI[HOHE 3aBHCHUT POCT, pas-
BHTHE OpraHH3Ma U ero npomusBoanTensHocTs. Kpome toro, Kansruit m meopranudeckuii Pocdop akTUBHO ydacTBYIOT B
perysisumm psiia )KU3HEHHO BaXHBIX QyHKUMHA. B nTHULBI 3TO cMHTE3 OSIKOB M MHTEHCHBHOE 0OPa30BaHKe MUHEPAJIOB AHLA,
a Takxe HeoOXOAUMbIE U1l JAjbHENILETO 06pa303a1—11/1${ KOCTHOM TKaHW 3apojpiiua. MTtak, OT HAIMUWsl STUX MUHEPAJIOB B
PaAUOHE U OPraHU3ME KYP-HECYHIEK BO MHOI'OM 3aBUCUT UX ﬂl‘/’lLleHOCKOCTb H KAQ4YCCTBO SIHLI.

[TonydeHHbIe Pe3y/bTaThl CBUACTEILCTBYIOT O CTUMYJIALMK (HOchHOPHO-KAIbLUEBOro 00OMEHa, aKTHBHOCTH LICIOYHOM
¢docdarassl, 6marogaps BIpaXKEHHBIM CBOMCTBaM HAHOAKBaXeJIaTOB OHMOTEHHBIX META/LIOB ceJieHa, IIMHKA BMECTE C BUTAMU-
HoM E, KoTopsIe OCHOBaHBI Ha MX OMO(MM3UIECKIX CBONCTBAX W aKTHBAMH MHOTUX OMOXMMUYECKHX [IPOIIECCOB B COOTBETC-
TBuN ¢ 3¢ dhexrom bopucesmua—Kamnmynenka—KocuHoBa.

Kaouessie cioBa: Kaneimii, @ocdop, kypel-Hecymku, Cenen, L{nak, Butamud E.
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The indexes of mineral exchange in laying hens under the influence of Selenium and Zinc nonoacquahelates and
vitamin E

Nischemenko M., Kaplunenko V., Koziy V., Poroshinska O., Stovbetska L., Yemelyanenko A., Omelchuk O.

The article presents the results of the study of the influence of nanoacquahelats of biogenic and biocidal metals Selenium
and Zinc together with vitamin E, on the mineral metabolism indexes of hens of Loman Brown breed. It is known that the
inflow of mineral elements such as Calcium and inorganic Phosphorus into the body and its proper usage is essential for the
maintenance of egg productivity and egg quality. In this regard, it is promising to study the changes of the above-mentioned
processes with the Selenium, Zinc and vitamin E nanoacqualates supplementation. It has been established that the feeding of
Selenium and Zinc nanocarboxylic acids with vitamin E positively affects the exchange of Calcium and inorganic Phospho-
rus in the laying hens. In particular, the content of calcium in the serum of tested hens was significantly higher (17.3-26.7%),
on the 60th and 90th days of the experiment, comparing with the control group. The level of inorganic phosphorus, on the
60th and 90th days of the experiment, also increased by 17.7% and 16.9%, respectively, in experimental group of layer hens
compared to control one.

It is known that macroelements Ca and inorganic Phosphorus are important components for the organism of animals and,
especially, birds. These minerals have no nutritional value, are not used by the body as a source of energy, but their role as
structural elements cannot be overestimated. Both Calcium and inorganic Phosphorus are part of almost all organs and tis-
sues. The growth and development of the organism, as well as its productivity depends on the presence of these elements in
the diet. In addition, Calcium and inorganic Phosphorus are actively involved in the regulation of a number of vital functions.
In the birds, it is the synthesis of proteins and the intense formation of egg minerals. They are also necessary for the further
formation of bone tissue of the embryo. Consequently, the presence of these minerals in the diet and in the body of layers
hens, to a large extent determine their weight and quality of eggs.

The obtained results show the use of nanoacquahelats of Selenium and Zinc together with vitamin E stimulate phospho-
rus-calcium metabolism and alkaline phosphatase activity due to their biophysical properties which are based on activation of
many biochemical processes according to the effect of Borisevich-Kaplunenko-Kosinov.

Key words: Calcium, Phosphorus, laying hens, Selenium, Zinc, vitamin E.
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