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3MIHA BMICTY TOKO®EPOJY I ITPOAYKTIB I10.1
Y NEYIHII KYPEH TA IX EMBPIOHIB 3AJIE2KHO
BIJI PIBHSA KAPOTHUHOIAIB ¥ PALIIOHI

O. I Myx, C. O. Bosx
JIbBIBCHKHI HAITIOHAJILHUNA arpapHUA YHIBEPCUTET

Bcmanosneno, wo mixc pigHem KapomuHoioie Yy payioHi NAeMiHHUX Kypeu Yy
penpooykmusHull nepiod i emicmom moxoghepory ma npooykmie I1OJI sk y ix neuinyi, mak i
neuinyi emMOpionis, ichye micHUl KOpeasmusHull 36 s130K. 30Kkpema nioguiyeHHs pieHs KapoOmuHoioie
6 kombixopmi kypei i3 0,92 me 0o 3,68 me nHa 20108y Ha 000y 8 nepiod IHMEHCUBHOI AUYEKAAOKU
sHUdCYe piseHb MJJA i OieHosux Kou’r0camie, a mMAaKoN*C HE3HAYHO NIOBUWYEMBCA BMICT
moxogepony K y neyinyi 0opocioi nmuyi, max i 8 neuinyi emoOpionie nepeo ix GUIYNIEHHIM, WO €
BANCIUBUM OIOXIMIUHUM MEXAHIZMOM V NIAHI NPODINIAKMUKU BUHUKHEHHS OKCUOAMUBHO20 CIpecy 6
000608UX Kypuam.

Kmiouosi ciosa: KYPH, EMBPIOHU, KAPOTUHOIIU, TOKO®EPOJI, MAJIOHOBUI
JIAJIBAETITI, AICHOBI KOH’IOI'ATH ITEYIHKA

Bigomo, mo kapotuHOigam 1 TOKOQEpOIy HAJICKHUTh BAXKIWBA POJb Yy PEryismii mepediry
nporiecis nepekrcHoro okucHenHs ninigiB (I1OJI) B opranax i TkaHuHax TBapuH i ntumi [1, 2]

KapotuHoigu sk NpUpOIHI aHTHOKCHUAAHTH 3aBISKA HAsSBHOCTI CIPSDKEHUX ITOABIHHUX
3B’S3KIB MEPEXOIUTIOI0Th Yy KIITHHAX CHHIJIETHUH KHCEHb Ta IHriOIpyIOTh YTBOPEHHS BUIBHUX
pamukanis [3, 4]. IIpore 3a ymMOB B3aeMofii 3 KHUCHEM NPOMDKHI paguKald KapOTHHY MOXXYTh
YTBOPIOBATH TMEPEKUCHI paaWKali, THUM CaMHM IHII[IOIOYM JAHIFOTOBI peakilii MmepoKcuaarii
mimiais [5]. Bitamin E B sfKOCTI aHTHOKCHIAHTa 3axWIAa€ KIITHHHI MEMOpaHHM 1 NEAKl JimigHi
KOMITOHEHTH KIIITUH 3aBJSKU HEUTpami3allii BUTbHOPAIUKAIBHUX MOJIEKYI [6, 7].

AHTHOKCHIAaHTHI BJIACTUBOCTI KapOTHHOIAIB 1 BiTaMiHy E y TKaHMHaX BW3HAYaIOTHCS
OaratbMa (pakTopamMu, B TOMY YHCII HANpyrolO KHCHIO, KOHIIGHTPALI€l0 KapOTHHOIAIB Ta
TOKO(EepoITy Ta X B3a€MOJIIEI0 3 IHITUMU aHTHOKCHIaHTaMH |8, 9].

Buxozsuu 13 1poro, HAyKOBUI 1HTEpPEC CTAHOBUTH BUBUEHHSI BIUIMBY PiBHS KapOTHHOIIIB y
pallioHi NITUIl Y PEIPOAYKTUBHUMN MEP10 HA aKyMYJIAIii0 BiTaMiHy E y )KOBTKY 1HKyOaIliiHUX €I
Ta HacTynHoi ix aii Ha npouecu [10JI y TkannHax eMOpiOHIB 1 BUBeIeHUX mTamieHsaT. Biqomo [10,
11], mro inTencudikais nepediry mporecis [10JI y TkannHax, 1 HacaMriepe] y MeUiHIll, MTalTnHAX
eMOpIOHIB Tepe] BIIIYIUICHHSIM 13 SHIS € BU3HAYAJIbHUM (PaKTOPOM BUHUKHEHHS OKCHIATUBHOTO
CTpecy y J0OOBUX MTAIICHSIT.

Tomy Meroro Hamoi poOOTH OyJO MOCHIIKEHHS BIUIMBY PIBHA KapOTHHOINIB Yy paIlioHi
IJIEMIHHUX KypeH y TepioJl IHTeHCUBHOI HECYUOCTl Ha piBeHb BiTaMiHy E Ta BmicT mpoaykris I[1OJI
y MediHli Kypei 0aThbKiBCHKOTO cTaaa Ta ix eMOpioHiB Ha 19 100y po3BHUTKY.

Marepiaumn i meToaun

Hocnimkenns npoBoaunucs Ha 4 rpynax kypeit 220-no6oBoro Biky nopoau IllaBep-579 Ha
6a3i T30B «YoprkiBcbka muieMnTaxodadpuka». YTpUMaHHS Kypel KIIITKOBE 3 BUTBHHM JOCTYIIOM
70 KopMy 1 Boau. OCHOBHI MapaMeTpH MIKpOKJIiMaTy B IpUMilIeHHI: TemnepaTypa nositps 17 °C;
BiTHOCHA BOJIOTICTh MOBITPS 65 %; OCBiTIEHICTh TpuBamicTioO 17 Tox B m00y 3 IHTEHCHBHICTIO
17 nx. Y koxHiil rpymni 3Haxonmnoch 10 xkypok i1 1 miBeHb. Kypu mepuioi (KOHTposibHOT) TpyIu
OTPUMYBAIIA CTaHIAPTHUH KOMOIKOpM, 30aJIaHCOBAHMIA 3 T1JTHO HOPM UBJICHHS [12], 6e3 m100aBku
KapoOTUHOIAIB 10 pauioHy. Kypu npyroi rpynu 1oJaTKOBO OTpUMYBAIU § I' KAPOTHHOIMAIB, TPEThOI



— 16T, a yerBepTroi — 32 T KapOTHHOIAIB Ha | TOHHY KOMOIKOpMY, III0 CTAaHOBMJIO BiJIOBIJHO
0,92 mr; 1,84 mr; 3,68 Mr Ha TOJIOBY Ha J100Y.

V J0CIiKeHHSAX BMKOPHMCTOBYBAIM Hpemapar kapotuHoimis «OPO TI'JIO 20 CYXHI»
¢dbipmu «Kemin Europa N.V.» (benbris) y Burisai 1o0aBku 10 komOikopMmy. BMmict kcanTo(diiB
(;mroteiny i 3eakcantuny) B «OPO I'JIO» cranoBuB 20 r/kr.

TpuBanicte mocmiay 90 nmHiB. Y KiHII JOCIITy MPOBENH 3a0iif MTHUIN BiJ KOXXHOI TPyIH i
BiiOpann 3pa3ku mediHku. OTpuMaHi sl Bl KOXKHOI Tpynu Kypel OKpeMo iHKyOyBaJiud B
iHKyOaTopi Mapku «YHiBepcan-55». Ha 19 nenp inkyOariii Bijg eMOpiOHIB KOKHOI TPYITH OTPUMAIIH
MeYiHKy. Y TMediHli Kyped y Ta medinni 19-mo6oBux emMOpioHIB BHU3Hauanu BMICT BiTaminy E 3a
METOZIOM BHUCOKOE(EKTUBHOI piIMHHOI Xpomartorpadii [13], Ta piBeHb MaJIOHOBOTO iajbACTiITy
[14] i nienoBux koH toratis [15]. OTpumani uudpoBi AaHi ONMPaLbOBYBAIH CTATUCTUYHO.

Pe3ysabTaTu ii 00roBopeHHs

Sk BUIHO 13 puUCyYHKY 1, BMICT BitamiHy E B mediHui Kypei JOCHIIHUX TPyl 301IbIINBCS B
MOPIBHSAHHI 13 KOHTposieM. Tak, y 2-i gochmigHid Tpymi BMIcT Tokodepony 3pic y 1,36 paza
(P<0,01), y 3-it na 1,36 paza (P <0,001), a B 4-ift — na 1,37 paza (P <0,01), nopiBHsHO i3
KOHTPOJIBHOIO Tpymoro. Pa3om 3 TuMm, ciij Bi3HAYWTH, 11O piBeHb BiTamiHy E y mewiHmi kypei
JOCITITHUX TPYIT HECYTTEBO BiJIPI3HIETHCS MK COOOIO.
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Puc. 1. Bumict npoayxkris I10OJI ta Bitaminy E y medinti Kypei 6aTbKiBCBKOTO cTana
3a Pi3HOTO PiBHA KapOTHHOIAIB y KoMbOikopmi (M+m, n=5; n=7)

BceranoBneno, mo 3poctaHHs piBHA BiTamiHy E y mediHimi kypeil 0aThKiBCHKOTO cTaja
CYNPOBOKYETHCS 3MEHILIEHHAM BMIcTy npoaykTiB [IOJI y renatouunTax. Tak, piBeHb MalOHOBOTO
mianpneriny (MJIA) 3MeHIuBes y nmeviHIl Kypei 2-1 qocaianoi rpynu Ha 26,8 % (P < 0,05), 3-i —
Ha 35,5 % (P <0,01), aB 4-ii —Ha 57,9 % (P < 0,001) nmopiBHSHO 13 1-}0 KOHTPOJIBHOIO IPYIIOLO.

Pazom i3 3meHmeHHsM piBHA MJIA y mediHmi Kypell MOCHiTHUX TPYN CHOCTEPIraeThes
BIPOTiIHE 3MEHIIICHHS [IEHOBUX KOH IOTaTiB. 30KpeMa, BMICT JIEHOBHX KOH IOTATIB y TEYIHII
Kypeii 2-1 nocninnoi rpynu 3uu3uBces Ha 35,3 % (P <0,01), y 3-it — Ha 47,2 % (P <0,001), a B 4-i
—Ha 58,4 % (P < 0,001) nopiBHSAHO 3 KOHTPOJIBHOIO IPYIIOLO.

Bapro 3a3HaumtH, mo g00aBKa KapOTHHOIAIB 7O KOMOIKOPMY Kyped 3HaXOAMThCS Y
3BOPOTHBROMY KOPEJAIINHOMY 3B’s3Ky 13 BMICTOM Yy ix meuinui MJIA 1 Al€eHOBUX KOH IOTaTiB 3
koedimienToM Kopensamii BiamoBigHO —0,97; —0,90 BigmoBiAHO, TOAI SK BMICT TOKO(GEpOdy B
MEYiHIl Kypel 3HaXOAUTHCA Y MO3UTUBHOMY KOPEIALINHOMY 3B’SI3Ky 13 BMICTOM KapOTHHOINIB Y
koMOikopMi nitut (r=0,69).

[Ilo cTocyeTbes BIUTMBY PIBHSI KAPOTUHOINIIB Yy PallioH1 Kypei 0aThKIBCHKOTO CTaJla Ha BMICT
BiTaMiny E y medinmi eMOpioHiB, TO, SIK BUAHO 13 JaHUX, HABEJCHUX HA PUCYHKY 2, y mediHmi 19-



1000BUX eMOPIOHIB AOCIITHUX TPYIl BUSBJICHO HE3HAUHE MiIBUIIECHHS Horo BMicTy. Tak, y meviHii
eMOpioHIB 2-1 AOCHiHOT TpyIH BMICT Tokodepoiy 30impmuBes B 1,02 paza, y 3-i — y 1,02 paza, a
y 4-ii — y 1,03 pa3a, nopiBHSAHO i3 KOHTPOJBHOIO Tpymoio (P > 0,05).

[IMo crocyerbest mpoayktiB TIOJI (puc. 2), To BUSBICHO 3MEHIIEHHS iX PIBHA Y IEYiHII
eMOpIOHIB, OTPUMAHUX 13 f€lb AOCHITHUX rpyn Kyped .Tak, y medinni eMOpioHiB 2-1 mocCiigHOT
rpynu piBenb MJIA 3menmmuBes Ha 19,5 % (P <0,001), 3-i — na 32,4 % (P <0,001), 4-i — Ha
35,8 % (P <0,001), a BMicT nieHOBUX KOH foraTiB 2-i mocminuii rpymi Ha 21,4 % (P <0,01), y 3-i
—Ha 29,4 % (P <0,001), ay 4-ii — Ha 36,9 % (P < 0,001) nopiBHsHO 13 eMOpiOHAMH KOHTPOJIBHOI
TpyTH.
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Puc. 2. Bmict npoaykriB I[1OJI Ta Bitaminy E y medinmi 19-n1060Bux eMOpioHIiB Kypeit
3a pi3HOTO piBHS KapOTHHOINIB B pallioHi Kypei 0aThKiBChKOTO cTana (M+m, n=5; n=7)

3 OoTpUMaHUX pPe3yJibTaTiB BUAHO, 11O B MediHIi 19-1000BUX eMOpIOHIB JOCTIIHUX TPYII
criocTepiraetses 3MeHenHs npoaykTiB [1OJI, Takux sk MJIA Ta mieHoBux KoH torartiB. Ha ocHOBI
OO MOXHA MPUIYCTUTH, 110 30UIbLICHHS PIBHSA KapOTHHOINIB y pPallioHi 0AaThKIBCHKOTO CTaJa
JI03BOJIUTH 3MEHIIUTH OKCHUAATUBHUN CTpeC MpH BWIYIUICHHI Ta OTPUMAaTH OUIBII CTilKe
MIOTOMCTBO.

BucHoBku

VY nijoMy i3 OTpUMaHUX pPE3yJbTaTiB CIIy€e, IO MK pIBHEM KapOTHHOINIB Yy palioHi
TUIEMIHHUX Kyped y penpoXyKTHBHHU Tepioja i BMicToMm Tokodepomy Ta mpoxyktiB I1OJI sk y ix
MEYiHIl, TaK 1 MeYiHI[l eMOpIOHIB, ICHY€ TICHUW KOPENATUBHMI 3B’S30K. 30KpeMa, MiIBUIICHHS
piBHS KapOTHHOIIIB y KomOikopmi kypeit i3 0,92 Mr mo 3,68 Mr Ha rosoBy Ha 100y B mepiox
IHTEHCUBHOI SIMIIEKJIaaKu 3HIKYE piBeHb MJIA 1 Ji€eHOBHX KOH'IOTATiB, a TaKOX HE3HAYHO
T ABHIIY €THCSI BMICT TOKO(EPOITy SIK Y TIEUiHIli OPOCIIOl MITHIIL, TaK 1 B IEYiHII eMOpiOHIB mepes X
BIWIYIUICHHSIM, 110 € B&)KJIUBUM O10XIMIYHUM MEXaHI3MOM Yy IIaHi Mpo(iTaKTUKU BUHUKHEHHS
OKCHJATHBHOTO CTPECy B JOOOBUX Kypuart.

IlepcnekTUBM MOAANBIIMX AOCTIIKeHb. JlocmiauTH BMICT 1HIIMX BITaMIiHIB y MeEUiHII
JOPOCIIOT MTUII Ta eMOPiOHIB TIepes iX BUIYTUICHHSIM.

O. 1. Duh, S. O. Vovk

CHANGES IN CONTENT OF TOCOPHEROL AND LPO PRODUCTS IN LIVER
OF CHICKENS AND THEIR EMBRYOS DEPENDING ON LEVEL
OF CAROTENOIDS IN THE DIET

Summary



It was established that there is a close correlative link between the level of carotenoids in the
diet of breeding chickens in the reproductive period and tocopherol content and lipid peroxidation
products, both in their liver and liver of embryos. In particular, increasing of carotenoids in fodder
for chickens from 0,92 mg to 3,68 mg per head per day in a period of intensive egg, reduces MDA
and diene conjugates, and slightly increases both the content of tocopherol in the liver of adult hens
and embryos liver before their hatching, which is an important biochemical mechanism in terms of
prevention of oxidative stress of daily chickens.

0. 4. Jlyx, C. O. Bosk

N3MEHEHUA COAEP KUMOI'O TOKO®EPOJIA U ITPOAYKTOB I10JI
B IIEYEHU KYP U UX DOMBPHOHOB B 3ABUCUMOCTH
OT YPOBHSA KAPOTUHOHN/IOB B PAIIMOHE

AHHOTaAanu4g

YCTaHOBIIEHO, 4YTO MEXAY YPOBHEM KAPDOTHMHOMAOB B pAalMOHE IUIEMEHHBIX Kyp B
PENpOIYKTUBHBIN MEPHOA M COAECPKUMBIM Tokodepoy u npoaykros I10JI kak B UX Me4eHH, TaK U
M€YEeHU SMOPUOHOB, CYLIECTBYET T€CHasl KOPPEJIATUBHAS CBSA3b. B 4acTHOCTH MOBBILIEHHE YPOBHS
KapoOTUHOUIOB B KoMmOukopme kyp u3 0,92 mr no 3,68 Mr Ha rojoBy Ha CyTKM B IEPUOJ
WHTCHCUBHOW SHLEKIaAKA CHMXKAeT ypoBeHb MJIA H [MEHOBUX KOHBIOTaTOB, a TaKkKe
HE3HAYUTENIFHO TOBBIMIACTCA COACP)KUMOE TOKO(Eposly Kak B MEYEHU B3POCIOW NTHUIBL, TaK U B
Ne4eHu HMOPHOHOB TMepell HUX BBUIYIUIMBAaHHEM, 4YTO SBJSETCA BAXKHBIM OHMOXMMHUYECKUM
MEXaHU3MOM B IUIaHE MNPO(UIAKTUKM BO3HMKHOBEHHS OKCHJIATHBHOTO CTpecca y CYTOYHBIX
L(BITLJIAT.
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