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YOK 636.52/.58.087.72:549.232

BIONIOIN4YHE 3HAYEHHA CEJIEHY TA
3ACTOCYBAHHSA MOro y ropieni
CINIbCbKOrOCNOOAAPCbLKOI NTULI

O.l.Cobornes

B ocranni poku sooTexHiuHa Hayka IMpo TroziBAr0 36araTuaacs
JAHHUMH, sIKI ZO3BOASIIOTb BBazKaTH, ILO MOJAADBIIE MOAIMIIEHHS SKOCTI
roZiBAl NTULI TMOBHHHO 6yTH B OCHOBHOMY IIOB'SI3aHE HE CTIAbKH 13
36IABIIIEHHSM HOPMHU IIOKUBHHX PEYOBHH Yy Z0O0BOMY pAalllOHI, CKIABKH
3 MIABUILEHHSIM HOro GiOAOriYHOI LHHOCTI Ta palioHaAbHHUM 3abesIe-
YeHHsM MiKpOMiHepaAbHUMH pedoBuHamH. HeobxiamicTs 106aBOK MiK-
POEAEMEHTIB ¥ KOMOIKOPMH AAsl NTHL] HaOyBa€ Ba:KAMBOIO 3HAa4YeHHs Y
3B'SI3KYy 13 BHHKEHHsIM IX 3alaciB y IpyHTaX JesKHX perioHiB i, sk
HaCAIZIOK, B KopMaxX. Mo2KAMBICTD 2Kke MiZBHILNEHHs BMICTY MiKpoeAeMe-
HTIB ¥ KOPMax 3a JOIMOMOIOI BHECEHHsI MIKPOAOOPHB ZIOCHTb TPOHAE-
MaTH4Ha.

OcobauBe Micle cepes, MIKDOEAEMEHTIB HaA€2KHTb CEAEHY, KOTPHUH,
He 3BaKaloy¥ Ha HOro MaiMH BMICT B OpraHisMi, BiZirpae HaisBHYaWHO
Ba*KAMBY POAb B 2KHTTI NTHILI. JriHO 3 KAacH]iKalli€lo, sKa I'PYHTY-
€TbCsl Ha OIOAOTIYHIM POAI EAEMEHTIB, CEAEH BXOAHTb B TPYILY KHTTE-
BO-Heo6xXiZHuX (6I0THYHUX) MIKPOEAEMEHTIB.

Ouzep:xaTi 1OBHE HayKOBe ysIBAGHHs IO IO CEAEHY Ha piCT i
PO3BHUTOK MITHL, IMOBIPHO, HEMOKAHMBO 0€3 3HAHHS HOro GIOAOMTYHOI
POAl B opranismi, siKka HaZ3BHYaHHO Pi3sHOMAaHITHA.

Cenren, 3HaXoAsS4MCh B OpPraHisMi NTHII B MaAHX KIAbKOCTSX BHKO-
Hy€ KaTaAiTHuHy (yHKuUio. Bin migpuinye akTHBHICTD (epMeHTIB, sIKi
6epyTb y4acTb y CHHTe3l KOeH3iMy A, KOTPHH B CBOIO Yepry € OZHHM 3
Ba*KAUBHX KaTaAlsaTOPIB 0OMiHY GIAKIB, »KHPIB 1 ByTA€BOZAIB B OpraHismi.
Cenen zie Ha akTHMBHICTb HecreUM(MIYHHX (pocaTas i MIBUAKICTb yTBO-
peanss AT, nocuroe 3saraibHy aKTHBHICTb CHCTEMH OKCHAAs Ol-
KETOIAYTapOBOl KHCAOTH, aKTHBYE [eKapbOOKCHAIpyBaHHs IipyBaTa.
Ocraune, O4eBHAHO, 3BOAUTHCS O KATAMTHYHOIO OKHCAEHHS ATOEBOL
KucAoTd 1 Tunorpyn zgerizaporinas [1]. Bim 6epe yuactp B mpomecax
OKMCAEHHsI Ha PiBHI LIMKAY TPHKapbGOHOBHX KHUCAOT [2].
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B pesyabraTi 6yap sikoro 06MiHy yTBOPIOETbCS PsAJ MPOAYKTIB
3 MOTEHLIHHO TOKCcHuYHOW Zieo Ha :xuBi KaiTuau. Croam HanexaThb
pisui nepekucu Aimizis. Ceren szaxuimae Big HHX K MeMmbpaHy
KAiTHHH, Tak i 1i nuronaasmy. Cydachi zani roopars i npo Te, 1m0
CeAeH YMHHUTD JiI0, sIKa MEPEIIKO/KAa€ YTBOPEHHIO MEPEKUCIB 1 KaTa-
Aisye ix posuunenns [3].

Cenen peryAloe 3acBOEHHSI | BUKOPHMCTaHHSI OPraHi3MOM BiTaMiHIB
A, C, K, i E. Biu mo:xe Bukonysatu 6arato (pyHKUiH OL-TOKOQEPOAY
(Bitaminy E) i pasom 3 mum — samo6iraTé nopymieHHSIM OOMIHHHX
npouecis B opranismi[4].

Kpim Toro, ceren 3aaTHui 3HM:KYBaTH aKTHBHICTb I'AyTaMiHO-
IIIaBAEBOOLITOBOl TPAaHCMIHA3H, JISITH Ha IMPOLECH TKAHHHHOIO /IH-
XaHHS 1 MMO3HUTUBHO BIAMBAaTH Ha IMYHOOIOAOTIYHY PEaKTHBHICTH
Opraismy.

Ceren inTeHCcMBHO BHAMBa€ Ha 6iAKOBUE 06MiH, OCOGAHBO Ha
06MiH CipKOBMICHHX aMiHOKHMCAOT. -3a CBOIMH BAAQCTHBOCTSMH Ce-
AeH OAMBbKMH 20 CipKH 1 Aerko 3amimye il B CipKOBMicCHHX
aMiHOKHCAOTaX — LIMCTHHI Ta MeTioHini. B pesyabTarti, cipkoBmicui
aMIHOKHCAOTH HaOyBalOTb aKTHBHOCTI, sIKA& BAQCTHBA IM B YHCTOMY
BUTASIZIl, 1, B CBOIO 4YepPry , MEPETBOPIOIOTbCS B CKAAJOBY YaCTHHY
6iAkiB TBapuuHOro oprauismy. llopsaa 3 uum, ceren moaimmye
BCMOKTYBAHHSI CYAb(ATIB 1 CIPKOBMICHUX aMIHOKHCAOT, B TOMY
YHUCAl METIOHIHY 13 TPABHOTO TPAKTY 1 NMPOHHKHEHHs 1X B IMEYIHKO-
By TKaHuHy [J].

Cenen crpusie nocurenHio cunresy Hykaeinoux kucaor (AHK i
PHK) B neuinni nruui [6], miaTpumye HopMaAbHe (QyHKLIOHYBaHHS
MIIAYHKOBOI 3aA03H 1 3a pPaxyHOK LBbOro 3abesnedyye 3aCBOEHHS
AMiZIB | 2KHPOPO3UMHHUX CTIOAYK [4].

Hecraua ceaeny B parioni sHu:ye MIBUAKICTb TpaHCYAbQYpaLil
METIOHIHY B LIUCTHH, 1€ CIIPUSIE MPOTrPECYIOUiH ZereHepalli eK30KPHHHOL
CHCTEMH IMMJIIAYHKOBOI 3aA03H 1 3HHKEHHIO aKTHBHOCTI AllOamizzeriz-
porenasu (AA/Z]) B nili Ta neuinui B mepmmi nepios, PO3BUTKY, IO
NIPU3BOAUTD [0 3aTPUMKH POCTy 1 sarubeai mruui [7].
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3rozoByBaHHs NTHII KOM6IKOPMY, 36aradeHOro CeAeHOM, IPH3BO-
JUTb 70 36IABILEHHSI KIABKOCTI €pUTPOLIUMTIB 1 A€HKOLMTIB, PIBHS TeMO-
raobiHy, 3araabHoro 6iaka, Biguomenns A/I" i meopraniunoro
Qocopy B CHPOBATLi KPOBi. 3POCTa€ TaKO2K PIBEHb 3araibHOTro i
BITHOBAEHOTO TAYTaTiOHY B KPOBI Ta aKTHUBHICTb T'AyTaTiOHIIEPOKCHAA3U
B OpraHax i TKaHMHaX. AKTHBHICTb TAyTaTiOHIIEPOKCH/Ia3H € YyTAHBHM
TecToM Ha 3abesnedeHicTb nTuii cerenom [8].

Cenen B crioAydeHHI 3 MHII'SIKOM, BOAb()PAMOM, PTYTTIO, KazMIiEM
I MiZZII0 CYTTEBO 3HUKYE TOKCHYHHUH €(PEKT, 10 BUKAMKAETbCS LIUMH
€AEeMEHTAMH IPU 1X OKPEMOMY BBEJEHHI.

BiakpurTsi 6ioAoriyHMX BAACTHBOCTEH CeAeHy CTaAO IiZCTaBOIO
AAS IIMPOKOIO 3aCTOCYBaHHS HOro B INPO(MIAAKTHUI Ta AlKyBaHHI
Haratbox xBopob HezoctaTHocTi. |lpu Hecraui cereny B opranismi
BUHHMKa€ psJ 3axBopioBaHb (meposuc, 6irom'si3oBa XBopoba, eKcy-
JATHBHHMH JiaTes 1 eHLleparOMaAsLisl, aHEMIs, TIMOTPOQIiUuHE PO3ILIU-
PeHHsl cepld, AUCTPO(dis MediHKM Ta iH.), fAKIi XapaKTepPH3YIOTbCS
MOPYIIEHHSIM IPOHUKHOCTI KAIASIDHHX Ta KAITHHHUX MeMOpaH 1
[POSIBASIIOTbCST B HAOPSIKAOCTI, KPOBOBHAMBAX Ta 3MIHAX (PyHKUIOHA-
ABHOI CTPYKTYpH KAiTHH. BBezeHns B kopM coaeil cereHy MOBHICTIO
nornepeKye 3 ABAeHHs cumnTomiB Horo HezoctatHocTi [9]. Kpim
TOro, IMpernapaTH CEAeHY 3amobiraloTh IIAYHKOBO-KHUIIIKOBUM 3aXBO-
PIOBaHHAM, sIKI IOB's3aHi 13 36iAbmenHsaM KiabkocTi E.coli B Tpas-
nomy TpakTi [10].

Bionoriuna poab cereHy i HOro 3sHa4yeHHs JZASI OpraHismMy NTHLI
3HAYHO MIMPINeE, Hiz omMcaHo BHie. BiH, meBHO, 6epe aKTUBHY y4acTb
y 6araTbox Ille He BHBUYEHHX IpOllecax, siKi BiIOYBalOTbCSI B OpraHisMi.
3 BBeZEHHAM B PALliOH ONTUMAAbHHX /03 CEAeHy MOMKAMBO JOGHTHCS
HATPaBAEHOl 3MIHM OOMIHY PEYOBHH B OpraHisMi, siKa CIIPHSIE IIOAIII-
IIEHHIO 370POB'sA, (i3i0A0ro-6i0XIMIYHHX TOKA3HHKIB KPOBi, a TaKOzK
MABUILEHHIO POAYKTHBHOCTI ITHL.

Hespazkaroun na mupoke i BcebiuHe BUBYEHHS! 3HAYEHHs CEAEHy
JAsl OpraHisMy AMIIE B KpalHaX /JAAeKoro 3apyOiz:Ks BIH BHKOPHUCTO-
Bye€Tbcsl B ToZiBAl nruui. B mamiii kpaini mpobaeMoro 3acTocyBaHHs
CeAeHy B TOZIBAI NTHLI MOYaAH 3aMMaTHCA TOPIBHAHO HeZaBHO. Anxe i
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Z0 UBOro Yacy BuUeHI Ta (PaxiBUi He JIHIIAM €AWHOI AYMKH IIPO
HEOOXIZIHICTb BUKOPHCTAHHSI CEAEHY SIK MIHEPAAbHOI Z06aBKH B KOMOi-
KOPMH ZIAST CIABCBKOT'OCIIOZIQPCHKOI TITHIII.

Zlitoui zeTarisoBaHi HOpMH TOZIBAI TNepeabadaloTb 6GaraHCyBaHHs
pallioHiB NTHLI 3a KOMIAeKcOM MikpoeaemeHTiB. | Ipote, cepes HOpMO-
BaHHUX MIKPOEAEMEHTIB BiZICYTHIH CeAeH, KOTPHH B OCTaHHI AeCATHPIYYs
BHU3HAHMH He3aMIHHHM MIKPOEAEMEHTOM 1 TIOCTAaBAEHHH B OJZHH P 3
MapraHLeM, LIHHKOM, 3aAi30M, Mizaio, kobaabroM Ta Hogom. Y “Hop-
MaX 1 palioHaX TOZIBAI CIAbCBKOrOCNOZAPCHKHX TBapHH TaKOZ BiJ-
cyTHi zaHi mpo BMIiCT cereHy B kopmax. Hemae muux gamux i y
“ZloBianuKy mo roziBAi ciabcbKorocrnogapcbkux tapun Ta - Zlosiguu-
Ky ZeTaAi30BaHOl MO:KHMBHOCTI KOPMIB Y Kpainu .

PesyAbTaTH HaykOBHX JZOCAIZK€Hb CBiZ4aTb IIPO HeJOCTATHIH
BMICT CeAeHy Yy TPaZHULIMHHUX KOPMaX, siki BHKOPHCTOBYIOTbCS ¥ TOZIBAL
nrui. | [puyomy BcramoBaeHo, 1m0 BMICT ceneHy B pI3HHX KOpMax
HEOZHAKOBHH 1 3aA€HUTb BiZ PsiZly YMHHHKIB: THUILy TPYHTY, BEAHYHHH
pH, okucHo-BiaHOBHOTO MOTeHIiaAy, 3anaciB ceAeHy y rpyHTax, (GopMu
CeAEHOBHX CHOAYK (Z0CTyNHa 4M He JOCTyNHA), OMaziB i TeMIepaTypH.
3apy6izHi BUeHI crOCTepiraAn 3Ha4YHy BapiaGeAbHICTb BMICTY €AEMEHTY
y sepuoBux kopmax (Biz 0,002 a0 0,1 mr/xr). Anaris konuenTposa-
HUX KOPMIB MiBAHs YKpaiHH TOKasaB, IO BMICT CEAEHY y HUX TaKOK
nusbkuit i cranoButb 0,045-0,058 mr/xkr cyxol peuosunm.

Ha cborozni sabesneunTu NTHLIO CEAEHOM MOX2KHA TIAbKH 3a
ZOTIOMOTOI0 HEOPraHiYHMX Z00AaBOK, 4Yepes Te, 110 B MauOyTHbOMY
HaM HAaBPSJ YU BJACTbCS, 3MIHIOIOYH THIl KHBAEHHsI POCAMH, MiZBH-
IIUTH BMICT LbOro MIKPOEAEMEHTY B OCHOBHHX KOpPMax /O TaKol
MipH, 1106 3a/JOBOABHHTH B HbOMY MNOTPeGY BHCOKOIPOAYKTHBHOI
nrtuui. Kpim Toro, me Mo:kHa sarummTu 6e3 yBard i 0COGAMBICTb
HOPMYBaHHsI MIKPOEAEMEHTIB Sl CIAbCbKOroCIozapchkol nTuii. Bona
MOASITA€E B TOMY, IO BMICT MIKPOEAEMEHTIB Y POCAHHHHX 1 TBapHHHHX
KOpMax He BPaxoBYeTbcs. BoHM BBOAATbCA y KOMOIKOPMH Y BHTASZL
rapaHToBaHUX 06aBoK. Y 3B'SI3Ky 3 IMM, BHHHMKA€ HEOOXIAHICTb
36arayeHHs1 PALlOHIB OTHLI COASIMH MIKPOEAEMEHTIB, 1 ¥ TOMY HHCAIL
COASIMH CEAEHy.
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3anponoHoBaHi PiSHUMH BYEHHMH HOPMH Z06aBOK CeAeHy B KOM-
GIKOPMH ZIASI TTHL] JOCHTb OPIEHTOBHI 1 HE MOXKYTb OYTH MPUHHSATI
ckpisb. [le mosicHioeTbcst TuM, 1O MoTpeGa NMTHLI B ceAeHI 3aA€XKHTD
BiZ LIIAOTO PsiZly YMHHHMKIB: CIIaZIKOBOI CXHABHOCTI, KPOCY 1 BIKYy IITHII,
JOCTYIIHOCTI CEAEHY 13 pi3HHX CITIOAYK, BMICTY B Kopwmi 6ioAoriuHO-
aKTUBHHMX pEYOBMH, TririeHu roziBAi (maicHsiBa), (isuyHOro cTpecy,
HasiBHOCTI iH@ekuil Ta in. [11].

B ocranHi poku cereH BHKOPHCTOBYETbCS SIK CTHMYAATOP POCTY,
PO3BUTKY, 3allAIZHIOBAHOCTI SIE€LIb, BUBEJEHHs KypuaT, 301LAbIIEHHS He-
cy4ocTi, 36epexkeHOCTi TOTOAIB'S Ta TOAIMIIEHHs PAAY IHIIUX TPOAYK-
THUBHHX SIKOCTEH MTHLI.

Anre zociizzkeHHs, sIKi MpHCBsAYEHI BUBYEHHIO Jil CeAeHY Ha opra-
HI3M NTHI BHKOHaHI IepeBa:KHO HA KypPsiX-HECYYKaX, PEMOHTHHX 1
IOPOCAUX IHAMYKAX.

Jlanux mpo Hopmu 1 MOTPeGM MOAOAHSKY PI3HMX BHZIB NTHLI B
npoMy MikpoeaeMeHTi 30BciM Mano. | lpu BusHaueni motpe6bu B ceeni
KypuaT-6poiirepiB ycTaHOBAeHO, 10 piBeHb #oro B pamioni 0,1 mr/kr
JOCTATHIA Al BUCOKOI [POAYKTUBHOCTI, 1 3 MiZIBUILEHHSAM LbOrO PIBHs
?KMBa Maca He 36IAbIIYETbCS.

B inmmix po6oTax BigsHauaeTbCs, 1O PalioH KypyaT MOBUHEH MICTHTH
ceareny He menme 0,15-0,20 mr/kr. Psg Buennx na miacTasi mpoezeHux
ZOCAIZIZKeHb, TIPHHIIAK ZI0 BUCHOBKY, II0 MOAOJHSIKY MOTPIGHO 3rooByBa-
TH KoM6ikopM, 36arauenuii cenedom B z03i 0,2-0,3 mr/kr.

Y Himeuunni ontumarbauM y KombikopMax aasi 6poiiAepiB BueHi
BBazkaloTb BMicT ceneny Ha pisui 0,9-1,1 mr/kr.

[Ipore, Bce Girbi AOCAIAHMKIB MPUXOAATb [0 AYMKM, IO HoTpeba
KypuaT-6poiirepis B ceaeHi koauBaeTbest B Mexkax 1,0-3,0 mr/xr xopmy.

Orny6aikoBaHi ZaHi CTOCOBHO ONTHMAaAbHHMX PIBHIB CeAeHy y pariio-
Hax Kypyar-6poHAepiB, sIK 6a4yuMO CyIepPEeYAMBl 1, Ha HAlly AYMKY
BUMAararmTb MEPEBIPKH 1 YTOYHEHHS] B 3aA€KHOCTI BiZ GIOAOTIYHHX Ta
30HAABHHUX OCOOAMBOCTEH TOJIBAL.

Kpim Toro, B Ykpaini. BizcyTHi po6oTu mozo pospobku HOpM i
NOTPe6U B CeAeHI [ASl Ka4eHsAT i IyCEHSIT, IO BHPOILYIOTbCS Ha M $ICO,
sIKi 6 CIPHAAM TIABHILEHHIO iX MPHPOCTY, *KUTTE3ZATHOCTI, 3ab6IHHOrO
BHXOZY, SIKOCTI M'sica Ta TIOAIMIIEHHIO BUKOPUCTAHHS KOPMY.
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Takum uuHOM, HezOCTaTHE BHBYEHHS NMPOGAEMH CEAEHOBOTO KUB-
A€HHs TITHIII, IO BHPOIIYETbCS Ha M'SICO, BazKAMBICTb POAI CEAeHY B
0OMIiHI peYoBHH, BIZCYTHICTb AU(EPEHIIHOBAHUX JAHUX PO MOTPeOU B
HbOMY MOAOZHSIKY PISHHX BHZIB CIAbCBKOTOCIIOZApPChKOI MTHII, BHKAH-
KaAO HEOOXIZHICTb BUSHAYUTH ONTHMAaAbHI HOPMHU ZOOABOK CEAEHY B
pallioHd, 5Kl 36aAaHCOBaHI 3a OCHOBHHMHM ITO:KMBHHUMH PEYOBHHAMH,
BiTaMIHAMH Ta MIKPOEAEMEHTAMHU.

Bucnosku. Pospobka Ta 06rpyHTyBaHHSI ONTHMaAbHHX HOPM Z106a-
BOK CEAeHYy B KOMOIKOPMH JAsl MOAOZHSIKY PISHHX BHZAIB CIAbCBKOTOC-
[0AAPCHKOI NTHLI 0 [bOr0 Yacy € aKTYaAbHHUM 3aBJaHHSIM.
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