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Jocaidxceno ckaad ainidie, QYHKYIOHY8AHHA CcUCMEMU AHMUOKCUOAHMHO20 3aXUcmy ma 6emicm
npodykmie nepoxcudnoeo okucaenus ainidie (I10J1) y nidwaynkosiii 3a103i nepenenié Ha paHHix ema-
nax nOCMHAmMAanbHo20 OHMoOeHe3y 3a Oii Himpamie ma y pa3zi 3e0008Y8aAHHSA HACIHHA aAMApPaHmy y cKAaoi
KombiKopmy. Bemarnoeneno, wjo 0is Himpamie Ha opeaHizm nmuiyi CynpoeooNCYEMbCs BUCHANCCHHAM 3AXUCHUX
MOXNCAUBOCME AHMUOKCUOAHMHOI cucmeMu, wo npuseodums 00 nidsuuierus emicmy npodykmie I10JI ma
3MIHIOE cKAad Ainidie NiwAyHK080I 3a103U. 320008Y6aHHA KOMOIKOPMY, W0 MICMUMb HACIHHA AMApAHMYy
nid uac HiMpamHoe0 HABAHMAIICEHHs CHPUAE NIOBUUEHHIO AKMUBHOCMI eH3UMI6 cucmemu aHMUOKCUOaHM-
Hoeo 3axucmy. Ilpu ybomy 3minroemovcsa ckaad ainidie, a came: @ipoeiOHO 3HUICYEMbC 6MICI X0AeCmepony,
nidsuwyemocs emicm mpuayuaeniyeponie i egipie xonecmepony. Odepycarni oani ceiouame npo 30amuicmo
HACiHHA amapanmy 3anobicamu po36UMKY OKUCAIBANbHO20 cmpecy 8 NIOWAYHKO8Il 3a103i nepenenie 3a 0ii
Himpamis.

Kawuoei canoea: ckaad ainidie, cucmema aHmMUOKCUOAHMHO20 3AXUCMY, NEPOKCUOHE OKUCACHHS Ninidia,

RIOWAYHK08A 341034, nepeneau, HimpamHe HA6AHMANCCHHS, HACIHHS AMAPAHMYy.

iImigaM HaJeXUTh BaXJMBa poOJib Y

¢opMyBaHHI MEXaHi3MiB amanTarii

OpraHiamy /10 YMOB HaBKOJMIIHBOIO Ce-
penoBuia. JlochaigkeHHIO OOMiHY JimigiB Ta
iIXHiX ¢dpakuii y pi3HMX oOpraHax i TKaHMHax
NTULI MPUIIISIETbCS 3HAaYHA YyBara, OCKiJbKU
JIUMigM € OCHOBHUM €HEePreTMYHUM CyOCTpaToM
Ta CKJAJ0BOI YAaCTUHOW KJIITUHHUX CTPYK-
Typ [1]. 3MiHM y cKJaai JimigiB TicCHO TMOB’s13aHi
31 3pOCTaHHSIM IITUILI Ta BIJMBOM Ha OpraHi3M
cTpecopHUX (aKTOpiB, aje B JirepaTypi HeIo-
CTaTHbO BHCBITJIEHI JaHI 1IOA0 OCOOJUBOCTENH
BMICTY JIiIiJIiB B OpraHi3mi MTUILli B OHTOreHe3i Ta
3a fii cTpecy.

Binomo, 1110 MHOTipIIeHHS eKoJIoTil
MOXE€ CHOPUYMHIOBATM XPOHIYHUIA HITpaTHO-
HITPUTHUI TOKCUKO3 [2], OOHMM i3 MeXaHi3MiB
PO3BUTKY $SIKOTO € OKMWCJIOBaJbHUI  CTpecC.
Y TpaBHOMY KaHaji MNTULI JeHITpU(iKyroui
OakTepii BiHOBJIOIOTb HIiTpaTU A0 HITPUTIB,
HITpO3aMiHiB 1 amiaKy, y KpOBi IIiABHWIIYETHCS
BMICT METTeMOMIOOiHy. 3a LIMX YMOB Yy TKaHUHAX
3pOCTAa€ KiJbKICTh BUJIBHOPAAMKAIbHUX (opM
OKCUTEHY, 1110 aKTHUBYE IEPOKCHUIHE OKMUCJIEHHS
ainigis (ITOJI). BHacnigok yTBOpeHHSI HaJAMipHO1
KiJIbKOCTi TiApOonepoKCUIiB JiMiliB MOPYIIYIOTh-
Cd 3axXMCHI aHTUpaIUKaJIbHI MEXaHi3MU, 4Yepe3
10 3MIHIOEThCS CKJIaj JIiMiAiB TKaHUH. Y pPoO3-
BUTKY CTpec-peakllii BakJiMBe 3HAUYeHHSI HaJie-
KUTh MiALUTYHKOBiN 3af03i. TTokazaHo, 1o mifg
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yac CTpecy KaTexoJdaMiHM 1 IJIIOKOKOPTUKOIAWU
MpU3BOASTH A0 TillepriikeMii 3a paxyHOK po3Iia-
Iy TJiKOreHy, a aJpeHalliH IPUTHIYye CeKpelilo
iHCYJIiHY B-KJiTuHaMu octpiBLiB Jlanrepranca [3].

Ha Cy4yacHOMY erari PO3BUTKY
NTaxiBHUITBA BUpillajbHEe 3HAUEHHSI Ma€ Hay-
KOBO OOrpyHTOBaHE BUKOPUCTAHHSI KOPMOBUX
N00AaBOK Yy CKJaAl pauioHiB, L0 3a0e3neuye
MiIBUILIEHHS NPOAYKTUBHOCTI IITHULI Ta SIKOCTI
omepxaHoi Tpoaykuii [4]. 3HauHa yBara
MPUIIISETbCS AOCTIJ)KEHHIO BIUIMBY €K30IeH-
HUX 1HTiOITOpiB BiJIbHOpAaAUKAaJIbHUX MPOLECiB
Ha Pi3Hi JJAHKW KJIITUHHOIO MEeTa0oJIi3My B HOpMi
Ta IIpu nartojorii [5], aje 3aJMILIAETbCS aKTy-
aJIbHOIO IIpo0OJieMa IIOLIYKY HOBUX Oi0JOriyHO
aKTUBHUX J00aBOK, 30KpeMa HeTpaauliiHuX
KOPMOBHUX KYJBTYp, SIKi O 3HMXXYBajud HeraTub-
HUI BIJUB cTpecopHux dakrtopiB. [lepcriekTuBs-
HUM i3 LIi€l TOYKU 30py € amapaHT (Amaranthus),
KWW Ma€ aHTUOKCUJAHTHI BJACTUBOCTI 3aBASKU
0i0JIOriYHO aKTMBHUM pEYOBMHAM: BiTaMiHU A,
E ta C, KapoTHHOIIU, MiKpPO- i MaKpOeJeMEeHTH,
(aBoHOIIM, CKBaJIeH [6].

Meta poGOTM — JAOCHIIXEHHSI CKJIaay
JIIMiJiB, aKTMBHOCTI CUCTEMU AHTUOKCUIIAHTHO-
ro 3axucty (AO3) Ta Bmicty npoaykris ITOJI y
MiJIIJIYHKOBIM 3aJi03i IepereiiB y MOCTHATalb-
HOMY MepioJli OHTOTeHe3y Yy pa3i HiTpaTHOro Ha-
BaHTaXKE€HHS Ta 3rOJI0BYBaHHSI HACIHHS aMapaHTy
Yy CKJIaZi KOMOiKOpMY.
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Marepiaau i MmeToau

Hocnigu mnpoBoauAM B yMOBax BiBapilo
binonepkiBCcbkOro  HalliOHAJAbHOIO  arpapHOro
yHiBepcuTeTy. B ekcrnepuMeHTi BUKOPHMCTOBY-
Banu mepeneiiB mopoau MapaoH, SKuUX obpa-
HO SIK 3pyYyHMI (BMCOKa iHTEHCUBHICTb POCTY i
JelleBe YTPUMAaHHS) 1 IEPCIEeKTUBHUN OO’€KT
MPOMUCJIOBOro NMTaxiBHULTBA. ['oayBanu OTUIIO
MOBHOpPAILlIOHHUMHU KOMOiKOpMaMu, HOCTYIT [0
KOpMiB i Boau OyB BiJibHUM. OIHOI000BUX TITAllIE-
HST Oyso cchopmoBaHO y Tpu rpynu no 100 ronis
y KOXHil: mepla rpyrna — KOHTPOJIb, MeperneaMm
JIPYroirpynu 3 METOI0 MOJIEJTIOBAHH 51 OKUCTIOBAJIb-
HOro CTpecy, MOYMHAIOUM i3 3-AEHHOro BiKY, 10
BOJM J0JABaJIM HATpito HiTpar y 103i 0,5 r/Kr Mmacu
Tija; NTULSM TPEThOi Ipynu Ha (POHI HITPATHOIO
HaBaHTaXX€HHSI  3roJOBYBaJM  KOMOiKopM i3
HaciHHSIM amapaHTy (Amaranthus hybridus) copTy
Vibrpa, 10% 3epHOBUX KOMIIOHEHTiB KOMOiKOpPMY
3aMiHSJIM HACIHHSIM aMapaHTy, 10 iCTOTHO He
BIUIMHYJIO Ha TOXWBHICTH KOMOiKopMmy. JloOGoBe
CHOXWBAHHS KOPMiB IepernejaMuy IIiJ 4ac eKc-
MEPUMEHTY iCTOTHO HE BiJPI3HSIJIOCH MiX TIpy-
nmaMmu. BMmicT HiTpaTiB i HITpUTIB y KOMOiKOpMax
He TMepeBMlIyBaB AOMYCTUMUX HopM. Ilapame-
TPU MIKpOKJIiMaTy MPUMILIEHHS, 1€ YTPUMY-
BaJIM TIepenejliB, BiAIMOBIJaAM 300TiTi€EHIYHUM
HOpMaM Ta OyiIu iAEHTUYHMMU [JISI TTUII BCiX
TpboX rpyIil. Ha OCHOBI LILOTO €KCIIEPUMEHTY IIPO-
BEIEHO Cepilo JOCHiAKEeHb Y MiX(baKyJIbTeTChKili
HayKOBO-AOCJHiAHINl  jlaboparopili  OioXiMiuHUX
Ta ricTOXiMIYHMX METO/liB JIOCITIIXKEHb
binouepkiBcokoro HAY. Ilepenensar nias nadopa-
TOPHUX JIOCHiAXEHb BigOMpalu A0 4-TUXKHEBOIO
BiKy 0e3 ypaxyBaHHS cTaTi (1lle HEBUPaXKeHUU cTa-
TeBUid AuMopdi3M), a moOYMHAOUYU 3 4-TUXKHEBO-
ro BiKy BUKOpHCTOBYBaJu camok. IliglimyHKoBy
3aJ103y MeperneniB BimOMpaau ITicias AeKamiTaiii
OTULI  Mig  edipHUM HApKO30M, MOYMHAIOUU
3 OIHOMOO0OBOro i 3akiHuywuu 10-THUKHEBUM
BiKOM 3 iHTepBaJioM 1—2 TuxXHi. JI1sg qocaiIKeHb
BiOMpay Mo 5 rojiB neperneiiB 3 KOXHOI Ipynu
B OJAMH i TOM Xe yac JJs1 BUKJIIOUEHHS JT0OOBUX
KOJIMBaHb (hi3i0J0ro-06ioXiMiuHUX MmapaMeTpiB.

Oco6JMBOCTI CKJany JiMiAiB AOCTiAXYyBaIu
3a BMICTOM  3arajbHux JimigiB [7] Ta
CITiBBiTHOLIEHHSIM 1X OKPEeMUX KJaciB METOIOM
TOHKoOILIIApOBOiI Xpomatorpadii. Po3mineHHs1 3a-
raJIbHMUX JIiNigiB Ha dpakilii IpoOBOIMJIM Ha ITLIa-
ctuHax Sorbfil (Pocis). Pyxoma dasza mana takuit
CKJIaJ: TeKCaH — MieTUJIOBUiA edip — oLTOBa KHUC-
Jorta y criBBigHomeHHi 70 : 30 : 1. ITposiBHUK —
napu KpucTajliyHoro iony. HaHeceHHs JiminiB
Ha mjacTuHKM (puc. 1) MpoBOAMIM 3riHO 3 Me-
TOOMYHUMM pekoMeHpauisgmu [8]. Bmict okpe-
MMX KJaciB JIiMiAiB BUpaxKaJlu Yy BiJACOTKaxX Bif
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3arajbHOI KiJIbKOCTi jimigiB. st igzeHTU(iKamii
JinigiB Ha xpomarorpadiyHiii MaacTUHII BUKO-
pUCTOBYBaIu cTaHmaptu jaimiaiB (Sigma, CIIA).

JocaigxyBajJlu aKTUBHICTb €H3UMIiB aHTU-
OKCUJAHTHOTO 3aXUCTy — CYIEePOKCUIAUCMY-
taszu (COM, 1.15.1.1) [9], karanazu (1.11.1.6)
[10], rTnyrationnepokcumazu (I'TI, 1.11.1.9)
[11], rayrarionpenykrasu (I'P, 1.6.4.2) [12] Ta
BMicT BigHoBieHoro riytationy (GSH) [13].
IHTEHCUBHICTh TIPOLIECIB JIiTIONEPOKCU ALl BU3-
Havyajlu 3a BMicTOM aieHoBUX KoH’toraTiB (J1K)
[14], rinponiepoxkcuais nimigis (I'TLT) [15] Ta TBK-
aKTUBHUX TIPOAYKTiB [16] Ha criekTpodoTomerpi
C®D-2000 (Pocis).

MaremMaTuuHy OOpOOKY pe3yJbTaTiB Mpo-
BOAMJIM Ha KOMIT'IOTEpi 3 BUKOPUCTAHHIM
t-xputepito CTbIOIEHTA.

PesynbraTi Ta 00roBOpeHHS

3a ¢izionoriunux ymoB ITOJI cripusie oHOB-
JICHHIO JIiMiIHMX KOMIIOHEHTIB B OpraHiami, a
iHTeHcudikalisg BiJIbHOpaAUKAaJIbHUX IIPOLECIB
BIJIMBAE Ha BMICT 3arajbHMX JiMijiB Ta Ha
CHIBBiIHOWIEHHSI 1X oOKpemux KiaciB [I, 17].
Y pasi TpuBaJloro CcTpecy u4epe3 HEOTHAKOBi

(yHKIIOHAJIBbHI  MOXJMBOCTI  pi3HUX  ajal-
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Puc. 1. Po3dinenns okpemux Kaacie ninioie memooom
moHkowapoeoi xpomamoepaghii: A — ¢pocghoainiou,
b — xoaecmepos, B — meecmepugbikoeani ycupHi
xkucaomu, I' — mpuayuneaiyepoau, /1 — egipu xo-
aecmepoay; 1, 2, 3, 4, 5 — docaioncysani npobu
niouayHK060i 3a103u
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TaliHUX  CUCTEM  MOPYIIYIOTbCS  3aXMCHi
MEXaHi3MM, 110 TPU3BOAUTH 1O BUHUKHEHHS
naTtosiorivyHux rmpouecis [1]. Sk Bigomo, ITOJI moxe
OyTU OIHUM i3 KJIIOUOBMX IIPOLIECIB Y CUTHAJIbHIN
TpaHCAYKIIil, 110 BU3HAYA€E MOXJIMBICTb BH-
JKHMBaHHS KJIITUH a0o0 iX 3arubeiab y CTPECOBUX
cuTyalisix. BaxkjiMBUM YMHHMKOM, IO BILIMBAE
Ha niepe6ir npoueciB I1OJI, € ocHOBHUIT cybcTpar
nepokcuaaiii — Jimigu. 3HUXKEHHS BMICTy 3a-
rajJbHMUX JiIigiB MHif 4Yac HITpaTHOrO HaBaHTa-
KEHHS Y 3-TuxkHeBoMy Bili Ha 21,2%, y 4-TrX-
HeBoMYy — Ha 32,2%, y 6-TuxHeBoMy — Ha 37,1%
ta 'y 8—10-TrxxHeBoMy — Ha 22,7—45,6%, 3BUUaii-
HO, € HACJHiAKOM MiJABMILEHHS BMIiCTy HPOAYKTiB
Jimomepokcuaanii Ta BUCHAXKEHHSI CUCTEMM aH-
TUOKCUAAHTHOIO 3aXMCTy OpraHiaMy B LIiJIOMY
Ta y MOiALUUIYHKOBIM 3a03i 30Kkpema (Tabi. 1).
OKMUCIeHHS JIITiAiB MPU3BOAUTH IO MOLIKOMKEH-
HS MeMOpaHHUX CTPYKTYp, IIOpYILIEHHS IXHBOIL
NPOHUKHOCTI [Jisl iOHiB. 3rogoBYBaHHS MTHUIL
HacCiHHS aMapaHTy y cKJali KoMOikopMy Ha (hoHi
HITpaTHOIO HaBaHTaXEHH$ 3aro0ira€ 3HUKEH-
HIO BMICTy 3arajbHMX JiMiAiB y IIiALIIyHKOBiN
3a103i. Lle, MOX/11MBO, OOYMOBJICHO HAsIBHICTIO Y
HacCiHHI aMapaHTy KOMILJIEKCY IOJliHEHAaCUYeHUX
KUPHUX KUCJIOT, SIKi pa3oM i3 a-TokKodeposoM i
KapOTUHOITaMU pEeryialoloTh JiIiAHUU OOMiH B
opranismi [18].

PesynbraT mocnigkeHb cBiguath (puc. 2),
10 B IMIINUJIYHKOBIM 3aj03i mepeneiiB i3
HITpaTHUM HaBaHTaXXeHHSM IpoTsroM 10 TUKHIB
3HUKYETHCS BMICT 3arajbHMX JIiITiIiB Ta KiJIBKiCTh

HeectepudikoBanux xupHux kucior (HEXKK).
Tak, snuxenHs HEXK y 4-tuxHeBomy Billi Ha
17,7%, y 6-tuxHeBomy — Ha 13,3% Tta 'y 8-TrxHe-
BoMy — Ha 12,4%, MOXHA MOSICHUTYU ITOCUJICHHSIM
npoueciB ITOJI, a TakoxX HeOOXigHICTIO BUKOPU-
CTaHHS XXUPHUX KUCJIOT B €HEPreTUYHUX MPOLIe-
cax IUISIXOM B-OKHCIAEHHS. 3MiH BMICTY iHIIUX
KJIaCiB JIiITi1iB IIOPiBHSITHO 3 KOHTPOJIBbHOIO I'PYIIOI0
He BUsBJIEHO. Lle cBiZUUTH Mpo Te, 10 HiTpaTHe
HaBaHTaXXeHHs B 103i 0,5 I/Kr Macu Tija 3MiHIOE
BMICT OKpeMMX KJIaCiB JAIIiAiB y ITiAIIIyHKOBiK
3aJ103i 3a paxyHoK 3HMxXeHHs BMicTy HEXKK.
3romoByBaHHSI HaCiHHS amapaHTy Iepe-
mejiaM 3 HITpaTHUM HaBaHTAXXEHHSIM CIIpUSIE
nigBUIIeHHIO BMicTy TpuauuiariinepouaiB (TAT) y
2-TuxxHeBoMY Billi Ha 50,0% Ta 4-THUXXHEBOMY — Ha
26,3% y mopiBHsIHHI 3 nTUIelo 2-1 rpynu. BmicT
TAI migBUIYETHCS TaKOX ITOPiBHSIHO 3 KOHTPO-
JIeM y 2-TuxHeBoi ntuli B 1,4, y 4-TUXHEBOI — B
1,5, y 6-tuxneBoi — B 1,4 ta y 10-TuXHEBOI — B
1,3 pasza. 3pocranHg Bmicty TAID € cBimueHHIM
HAKOIMYEHHSI €HEePreTMYHOro Marepiany B TKa-
HUHAaX Ta TOB’$13aHEe 3 YTBOPEHHSIM iX y Ipoleci
oOMiHY miIoKo3u 4Yepe3 L-a-rainepodocdar.
Binomo, 1o mBuakicts cuHtedy TAI 3MiHIOETBCS
il BIUIMBOM TFOpMOHiB. Tak, iHCYIiH CTUMYJIIOE
nepeTBopeHHs ByrieBoniB y TAID [19]. MoxHa
MPUITYCTUTH, 1O Oi0JOTriYHO aKTUBHiI pPEYOBUHU
HaciHHSI amMapaHTy 3JaTHiI CTUMYJIIOBaTU poOOTYy
B-octpiBiiB JlaHrepraHca miAlIIyHKOBOI 3aJ03M.
3HuxeHHs xonectepony (XC) Ha ¢doHi
migBuilleHHsT BMicty Ioro edipiB (EXC) vy

Tabauuys 1. Bmicm 3aearvuux ainidie y niowayHkogil 3a103i nepenenie, me/e cupoi mxanunu (M * m,

n=23,5)
I'pyrmu nTrwi
Bik, .
THKHI I-a (KOHTPOJIb) 2-a (HiTpaTHe HaBaHTa>KEHHSI) 31 (Hlijl_THe HABATTAXCHHA

amMapaHT)
1 65,1 £3,5 80,2 £ 4,2 79,6 £ 7,9
2 30,8 £ 3,9 234 £ 1,5 304 +2,1
3 46,3 + 3,1 36,4 + 1,0* 42,1 £ 1,2
4 49,9 £ 2,0 33,8 £ 2,6%* 51,7 £ 547
5 30,5t 4,6 26,4 +29 30,4 + 4,0
6 25,0 £ 2,1 15,6 £ 1,6* 31,7 £ 3,2
7 46,0 £ 3,9 39,2 £ 2,2 334 £ 3,1
8 474 £ 4,8 32,6 = 1,4* 60,5 + 1,1¥*""
9 38,2 £ 3,5 20,7 £ 1,6%* 37,8 +3,2*"
10 51,7 £ 3,0 40,0 £ 2,6 459+ 14

Tyt i B Taba. 2 * — pisHuULA BiporigHa 1oao KoHTpouto: * P < 0,05; ** P < (0,01; * BiporimHa pi3HUIIS y TTOPiBHSIHHI
3 mokasHukamu 2-i rpymu: * P < 0,05;"" P < 0,01; ~** P < 0,001
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Puc. 2. Bionocruii emicm Heecmepughikosanux ycupnux xucaom (A), mpuayunsenivyeponie (b), xonecmepony
(B) ma eghipie xonecmepony (I') 6 niduaynkogiii 3a103i nepeneaie. Tym i na puc. 3 * pisHuys ipociona uj00o
xoumponio (P < 0,05), " nopienano 3 noxazuukamu 2-i epynu (P < 0,05)

OiAIUIYHKOBIM 3aJio31 IeperneniB, SKUX TIo-
IyBaJlyd KOMOIKOPMOM i3 HACiHHSIM aMapaHTy
CBiAYUTh TIpO TiABUIUEHHSI (PYHKIIOHATBHOI
AKTMBHOCTi TKaHWH, 110 MOXJMBO CIpPUYMHE-
HO BiJHOBJIEHHSIM METaOOJIiYHMX MPOLIECiB Mijg
yac ctpecy. Ak mpaBuno, EXC 3HaxomuThbcsi B
LUTO30J1i KJITUHU i € 3amacHow ¢dopmorwo XC
[1]. ¥V nizocoMax KJITMH € aKTUBHA TilpoJjas3a
EXC, a B eHaomaasMaTUUYHOMY PETUKYIYyMi —
anui-KoA-xonectepon-auunrpaHcdepasa. i
JIBa €H3MMM 3aJIEXKHO BiJl YMOB i ITOTped KJIITUHU
3aiiicHIOTh Tigponiz abo cunHTe3 EXC. 3Hu-
keHHs BMicTy XC Ha (oHi MigBUILEHHS BMiCTy
iioro edipiB y MiIIJIYHKOBi 3a71031 mepernesiB
yrpoaoBx 10 TUXHIB BKa3dye Ha 3MiHU IPOLIECiB
ecrepudikanii i rigponizy XC B opraHiami min
BILJIMBOM 0i0OJIOTiYHO aKTMBHUX PEUYOBUH HACIiHHS
aMapaHTy, 30Kpema ckBaJieHy. MoxHa MpuITy-
CTUTHU, 11O CKBaJIeH, SIKMW MICTUThbCS B HaCiHHi
aMapaHTy CMOYaTKy MPU3BOAUTDH OO0 IMiABUILEHHS
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BMmicTy XC y MiUUJIYHKOBii 3a/103i, OCKiJbKU €
ioro morepeaHUKOM, 110, B CBOIO Yepry, aKTUBYE
npouec yrBopeHHs1 EXC. BapTto 3a3HauuTtH, 1110
crepoigHe siipo B EXC € cTifiKilluM 10 OKMCIIeH-
H4 i, MOXJIMBO, 3 1i€l MPUYMHU KIJIITUHAM Kpallle
ngernoHyBatu XC y BUrsiai egipis.

TpuBane HiTpaTHe HaBaHTaXXeHHs MpPU-
3BOAMTL OO0 miABuIneHHs Bwmicty [T 'y
OiIIUIYKOBIM 3a03i IepenesiB IOpiBHSIHO 3
KOHTpoJsieM (Tabia. 2). Y pasi HaaMipHOro HajaXo-
JXKEHHSI HITpaTiB B OpraHi3M y KpOBi Ta TKaHU-
Hax MOCUJIIOETHCS TeHepallisl BilbHOpaAMKaIbHUX
arpecuBHux ¢opm O,”, HO, NO° Touio,
IKi crnpusiloTh akTuBauii mpouecis T1OJT |2,
17, 20]. Ilim 4ac HITpaTHOrO HaBaHTaXKEHHS
3HUXYEThCI BMIicT TBK-akTUBHUX HpPOAYKTIB y
OiIUUIYHKOBIM 3aj103i NTHUII IIPOTSITOM II€pIIO-
ro MicCslsl XUTTS, a Haji iX BMICT BipOriJHO He
3MiHIOETHCS TOPIiBHSIHO 3 KOHTPOJBHOIO TPYIOIO.
Icnye mymka [1], 1110 B opraHiaMi 3a HOpMaJabHOTO
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(pyHKIIOHYBaHHSI MiITPUMYETHCS IIEBHE T'OMEO-
CTaTUYHE CITiBBiAHOIIEHHS MixX BMicToM TBK-
akTUBHUX nponykrtiB Ta [TIJI. OmHa vacTuHa
T'TIJI, yrBOopeHuX y mpoleci BiJIbHOpPaInKaJIbHOTO
OKMCJIEHHSI, MiAJa€Tbcsl po3Mady i3 po3puBaMu
KapOOHOBOIO JaHIIIOra, IO CIIPUSIE YTBOPEHHIO
BTOPMHHUX IPOAYKTiB IepoKcuaallii — KETOHIB,
aJIbJEriJiiB, Y TOMY YMCJIi i MajioHoBoro. IHIiia ya-
CTUHA TiIpONepOKCUAIB YTBOPIOE BIJIIbHI paguKa-
JIM, sSIKi B3a€EMOMIIOTH i3 HACTYIIHUMMU MHOPLiSIMUA
KUPHUX KMCJIOT, HaJalo4yM JIAHLIOTOBIM peakiiil
JlaBuHormoaioHoro xapaktepy. IligBuiuenus I'TIJT
i 3HuxkeHHs BMicTy TBK-akTuBHUX IPOOYKTIB y
OiAIUIYHKOBI 3aj103i, MMOBIpHO, CBiIYMUTH IIPO
Te, 100 Moajbllla YTWJIi3alisl KUPHOKUCIIOT-
HUX 3aJUIIKiB TOB’d3aHa 3 EHEPro3ajaeckKHUMU
peakiisiMi MiTOXOHIpiit [21].

3rigHO 3 gaHuMM Jiteparypu [1], Ha mo-
YaTKOBMX CTalisIX OKMCIIOBAJIbLHOIO  CTpecy
piBeHb BiJIbHOpaAWKaJIbHUX MPOAYKTIB He3HAY-
HO MiJABMILYETHCS, IO 3YMOBIIIOE CTUMYJISIIiIO
MHPUPOIHOI CUTHAJBHOI TPAaHCAYKIIil y TKaHMWHAX.
Lle cympoBomXKyeThbcsl, HacamImepea, aKTUBalli€lo
(bakTOpiB TPAHCKPUIILLT i BiIMOBIIHUX I'CHIB, SIKi
KOAYIOTh €H3UMU-aHTUOKCUIAHTU. CBiTueHHIM
1IbOIO € TiABMILIEHHSI aKTUBHOCTI Karajgasu y
3-TxXHeBOMY Billi Ha 65,4% Ta aktuBHocTi COJ],
y 3-TUXKHEBOMY i 4-TuXKHeBOMY Bili B 1,6 pasa.
ITounHaouM 3 5-TUXXKHEBOIO BiKYy aKTHUBHICTb
KaTajla3d BIpOTiAHO 3HUXKYEThCS 13 OIHOYAC-
HMM  IIiJBUIIEHHSIM  CYIIEPOKCUIAMCMYTa3HOL
aKTMBHOCTI y 8- i 9-TuXHeBUX mepeneniB — y 1,8
Ta 2,1 pa3a BiIMNOBiJHO, IO MOXHAa PO3IISIATU
K KOMIIEHCAaTOPHMIA MeXaHi3M Ha 3HMKEHHS
AKTMBHOCTI KaTaJjia3u, aje 1lIbOTrO BUSBISIETLCS HE-
JOCTaTHBO JJISI 3HEIIKOIKEHHsI MPOAYKTIB Iepe-
okucjieHHs. IIpoBeneHi AOCiAKEHHs MOKa3aju,
110 3roJOBYBaHHSI HACiHHS aMmapaHTy y CKJjami
KOMOiKOpMY CIIpUSIE TaJIbMyBaHHIO IIBUIKOCTI

YTBOPEHHSI MPOAYKTIB JIIIONEpOKCHAALIl Ta
HopMaJji3alii aKTUBHOCTI  aHTHMOKCUIAHTHUX
eH3uMiB. 30KpeMa, Yy IiIUUIYHKOBill 3a103i

crocrepiraeTbcsl 3HMXeHHS BMicty ITIJI Ta
AK po piBHS KOHTpoJibHOI rpynu, BMicT TBK-
aKTUBHUX IIPOOYKTIB BIPOTiIHO 3HMXKYETHCS
HaBiTh y IOPiBHSIHHiI 3 KOHTpoJsieM. BiporigHo
nigBuinyeTbess aktuBHicTh COJI Ta Karajasu.
Ile, meBHOIO MipOIO, 3YMOBJIEHO HAaSIBHICTIO B
HaciHHI aMapaHTy KOMILIEKCY O0iOJIOriYHO aKTHUB-
HMX PEYOBMH Pi3HOI XiMi4HOI IIpUPOAU, 30KpeMa
kapotuHoinis, BitaminiB E ta C [6]. Li crony-
KM € BU3HAHUMU MPUPOIHMMHU aHTMOKCHIAHTA-
MU — BaXJMBUMHU KOMIIOHEHTaMM Oi0JIOTiYHOL
AHTUOKCUIAHTHOI cucteMu opraHizamy. Kpim toro,
B HACiHHi aMapaHTy MICTSITbCs TaKOX Yy BHUCOKild
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KOHILIEHTpalii (peHOJbHI CIOAYyKM, SKi 3AaTHI A0
3BOPOTHOTO OKMCJIEHHSI, TOOTO TepeTBOPEHHS
(eHonbHUX HopM Ha xiHOHHI [19].

Sx BugHO (puc. 3), y MigLUIYHKOBii
3aj1031 IeperneiiB i3 HiTpaTHUM HaBaHTaXXeH-
HIM BigMivaeTbhcs migBuineHHs Bwmicty GSH
y l-tuxkHeBoMmy Biui B 1,9 pasa mnopiBHSHO
i3  KOHTpOJbHOIO rpymowo. [Jlaxi [0 KiHLA
JOCIiIXKEHH S CIIOCTepiraeThes 3HUXKEHHS
Bmicty GSH, mo Moxe OyTH 3yMOBJIEHO 0Oe3-
MocepeHbOI0 B3aEMOMIE€I0 MOro 3 aKTUBHU-
MU (opMaMy OKCUTEHY, a TaKOX EeH3MMaThy-
HUM BiJHOBJIEHHSIM MEpPOKCUAY TiApPOreHy i
OpraHiyHMX TigpONepoOKCUAiB, BHACIIAOK YOTrO
YTBOPIOEThCS OKHcCJeHa ¢opma riayrtatioHy. Ilo-
YyMHa4YM i3 3-TUXXHEBOro BiKYy i mo KiHus 10
TUXHIB HiTpaTHe HaBaHTa*X€HHS NPU3BOAUTH A0
3HUXeHHs1 aktuBHocTi I'TT y 5- i 10-TmxxHeBoi
ntuni Ha 45,0 ta 49,4% BiINOBiAHO IOPiBHSIHO
3 KOHTpoJieM. AKTUBHICTh I'P y migliayHKOBii
3aJI03i MTULI 2-1 TPYNHU IMiIBUILYETbCS IIPOTS-
roM MeplIuX I'STU TUXKHIB, 30Kpema y 1-THX-
HeBUX mNTalleHsaT Ha 61,6%, y 4-TUXXHEBUX Ha
49,3% iy 5-tuxkHeBuX B 1,9 pasa IOpPiBHSIHO i3
KOHTPOJIbHOIO rpymnoio. [TounHaoun i3 6-TuxHe-
BOI'O BiKYy MepenesiB CHOCTePira€Tbcsl TEHICHIIis
JI0 3HUXEHHS aKTUBHOCTiI MOCHiIXXKYBAaHOTO €H-
3uMy. Tak, BiporigHe 3HUXEHHS BiIMi4a€TbCS
y 6- i 7-TuxHeBOI nTuli B 6,8 Ta 7,5 pasa, Tomi
aK y 10-TuxHeBoi akTuBHicTh ['P 3HMXyeThcs
Ha 29,2% 1nopiBHSIHO 3 KOHTpoJsieM. [ligBUILleHHS
BMmicty GSH i 3poctanHs aktuBHocTi ['TI Ta T'P
y Oeplli TUXHI eKCIIepUMEHTY MOXHa ITOSICHUTU
BIINOBiAAI0 OpraHiaMy Ha Jil0 cTpec-(gaxkTopa.
IMopanbiie 3HMxeHHs BMicTy GSH 3 omHOYacHUM
3HUKEHHSIM aKTMBHOCTI AOCJiAKYBaHUX €H3UMiB
CBiIUUTH IIPO BUCHAXEHHS INIyTaTiIOHOBOI CHUCTe-
MU aHTUOKCHIAHTHOTO 3aXMCTY 3a HiTpaTHOTO Ha-
BaHTaxkeHHs. HaciHHs aMapaHTy MiCTUTh 3HAUHY
KifbKicTh TiyTaTiony [19]. Llum MoxHa MOSICHUTH
nigsuieHHs BMicty GSH y mialIyHKOBii 3271031
nepernesiB, SKUM HOro 3roioByBaIu.

VzaranbHIOOUM  pe3yJbTaTU  JOCJIiIXEHb,
MPEICTaBISIEMO CXeMY BIUIMBY HaCiHHSI aMapaHTy
B NiALIYHKOBII 3aJ1031 IeperiesliB 3a il HiTpaTiB
(puc. 4).

TakuM YMHOM, B yMOBax €KCIIepMMEHTaJIb-
HOTIO HIiTpaTHOI'0 HaBaHTAXEHH S MeperneniB, 1oaa-
BaHH$ HAaCiHHsSI aMapaHTy IO CKJIaay KOMOiKOpMY
ranbmye yrBopeHHs [1OJI, HopMmalizye aKTUBHICTb
AHTUOKCUJAHTHUX €H3MMIiB Ta 3MIiHIOE CKJIal
JIiOiAiB, IO CBIIYUTHh IMPO 3AATHICTb HACiHHS
amMapaHTy 3amo0iraTu poO3BUTKY OKMCIIIOBAJIbHO-
ro CTpecy i MHiABMINYBaTU 3aXMCHiI MOXJIMBOCTIL
OpraHiaMy ITHIII.
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OKHCJIIOBAJIbHUM CTPEC
(HiTpaTHe HABAHTAKEHHS)

y

3011b1LIEHHS BMICTY aKTUBHUX (POPM OKCUTEHY

y

3pocTaHHs IHTEHCUBHOCTI MPOIIECIB
MEPOKCUTHOTO OKUCIICHHS JMiiB

Hacinns amapanry (10% Bia ckaany
KOMOIKOPMY)

A 4

'

AKTHUBALIS CUCTEMU
AHTHOKCHJIAHTHOTO 3aXUCTY

A 4

[HakTHBaIlisi akTUBHUX POPM OKCUTEHY,
BUTbHUX PaJIUKAJIIB Ta aKTUBALlis
E€H3WMHOI 1 HEEH3UMHOI CUCTEMU

AHTUOKCHUJIAHTHOTO 3aXUCTY

BucHaxeHHSI aHTUOKCUJAHTHOL

A 4

CHUCTEMU

\ 4

SHIKEHHS BMiCTy 3araJJbHUX

AHTHOKCUAAHTHUH e(eKT (3MEHIIICHHS
IHTEHCHUBHOCTI MPOIIECIB MEPOKCUTHOTO
OKHWCJICHHS JIMiiB)

JIMIIIB Ta HeecTepruHiKOBaHUX
KUPHUX KUCIIOT

A 4

3HUKEHHS BMICTY XO0JIECTEPOJIY,
docdominiaiB Ha GoHI MiABUIICHHS
BMICTY TPHALWITIIILIEPOJIiB Ta e]ipiB
XO0JIECTEPOILY

Puc. 4. Cxema mokcuurnoi 0ii Himpamie ma Kope2youo2o 6naAu8y HACIHHA AMAPAHmMy 8 NIOWAYHKO0GIU 3a403i

nepenenie

COCTAB JIUIIN 0B 1 X
INEPOKCHUJIHOE OKUCJIEHUE

B ITOJIKEJIYIOYHON XEJIE3E
IEPEITEJIOB ITPU JENCTBUM
HUTPATOB U ITP1 CKAPMJINBAHNUN
CEMAH AMAPAHTA

C. U. llexmucmpenro, H. B. [lonomaperko

benoliepkoBCckuMii HalIMOHAIbHBII
arpapHblif YHUBEPCUTET, YKpauHa;
e-mail: ponomarenkon@ukr.net

HccnenoBanbl cocTtaB JUOUIOB, (DYHKIIMO-
HUPOBAHUE CUCTEMbl AHTUOKCUIAHTHON 3allUThl
Y colepKaHUe MPOAYKTOB MEPOKCUIHOTO OKHCIIE-
Hug aununoB (ITOJI) B momxenyaoyHoOn xesese
MEPEIeaoB HAa PaHHUX 3Tanax IMOCTHATAJIbHOIO
OHTOreHe3a Mpu N00aBJIEHUU HUTPATOB U CEMSH
aMapaHTa B COCTaB KOMOMKOpMa. YCTaHOBJIEHO,
YTO NEeCTBME HUTPATOB HA OPraHU3M TTHUIIBI CO-
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MMPOBOXIAETCS MCTOLIEHMEM 3alUTHBIX BO3MOX-
HOCTE aHTUOKCUAAHTHON CHCTEMBI, UTO MPUBO-
IWT K NOBBIIICHUIO coaepxXaHus npoayktos [TOJI
U U3MEHEHUIO COCTaBa JIMIUAOB ITOMKETYIOUHOM
xkeje3pl. CkapMIMBaHWE KOMOMKOpMa, comepKa-
LIIEr0 CeMeHa aMapaHTa, P HUTPATHOM Harpyske
CITOCOOCTBYET TOBBIIIEHNIO AKTUBHOCTU DH3UM-
HOW CHUCTEMBl aHTHMOKCUIAHTHOW 3aIiuThl. [lpm
5TOM JOCTOBEPHO CHMIKAETCSI COIEpPKAHUE XOJie-
CTepoJia, MOBBIIIACTCS COAEepKAHUE TPUALIMITIIN-
1epojioB U 3GUpoB xojecreposa. IloaydyeHHBbIE
JaHHBIEC CBUJETEJILCTBYIOT O CLIOCOOHOCTU CEMSIH
aMapaHTa MpeIoTBPAallaTh Pa3BUTHE OKUCIUTENb-
HOTO CTpecca B IOIKETYIOYHOM 3Keje3e repere-
JIOB TIPU JEUCTBUM HUTPATOB.

KnwoueBbie cia0Ba: COCTaB JIMUIIMIOB,
CUCTEMAa AHTUOKCUIAHTHOM 3allUThl, MEPOKCHI-
HOE OKMCJICHME JIMITMIO0B, HOMXKEIYyI0YHasl XKeJle3a,
reperiesia, HUTpaTHasl Harpy3kKa, CeMeHa aMapaHTa.
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THE COMPOSITION OF LIPIDS

AND LIPID PEROXIDATION IN THE
PANCREAS OF QUAILS UNDER
NITRATE ACTIONS AND CORRECTION
BY THE AMARANTH’S SEEDS

S. I. Tsekhmistrenko, N. V. Ponomarenko

Bila Tserkva State Agrarian University, Ukraine;
e-mail: ponomarenkon@ukr.net

Researches of features of lipid composition,
functioning of the system of antioxidant defense,
maintenance of lipid peroxidation products in the
quail’s pancreas on the early postnatal ontogen-
esis stages are conducted for actions of nitrates and
feeding with amaranth’s seeds in mixed fodder.
The arrival of nitrates in the organism of quails
results in the decline of general lipids mainte-
nance and nonetherified fat acids in the pancreas.
Using of amaranth’s seeds in mixed fodder on the
background of the nitrate loading results in the
increase of activity of the enzimes system of anti-
oxidant defence, the growth of general lipid level
in the quail’s pancreas. Thus in correlation with
separate classes of lipid maintenance of cholesterol
goes down for certain, whereas the maintenance of
triacylglycerols and ethers of cholesterol rises. The
results obtained in the researches show the abili-
ty of amaranth’s seeds to avert oxidative stress in
quail’s pancreas under nitrates influence.

Key words: lipid composition, antioxi-
dant defence system, lipid peroxidation, pancreas,
quail’s, nitrate loading, amaranth’s seeds.
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