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AKTUBHICTb AHTMOKCUAAHTHUX ®EPMEHTIB Y POCAMHAX IIITEHULII
II0ABV 3BUYAMHOI 3A AIi TEPBILINAY IIPIMA ®OPTE 195 I PETYASITOPA
POCTY POCAVH BYKCAZ BIO VITA

B. I1. KaprieHKO, 4OKTOP CiAbCHKOTOCIIOAAPChKUX HayK, ITpodecop

C. B. I[lapanmmus, acripaHT

YMaHCcpKMIT HalliOHaABHNUI YHiBepCUTET caliBHNUIITBA

Y cmammi npedcmagaeHo pe3dyabmamu 0ocaidxceHb 8naugy pizHux Hopm z2ep6iyudy Illpima Popme
195 i flozo cymiweil 3 pezyasmopom pocmy pocaun (PPP) Bykcasn FIO Vita Ha akmu8Hicmb OCHOBHUX
aHmuokcudaHmuux gepmenmis (kamasasu, nepokcudasu, nosigheHonokcudasu) y pocAuHax hweHuyi noabu
3suyatiHoi. BcmanosseHo, ujo 3a dii 2zep6iyudy IIpima Popme 195 y Hopmax 0,5; 0,6 i 0,7 n/2a sk okpemo, mak
i 8 cymiwax 3 PPP Bykcan BIO Vita 1,0 a/2a y pocauHax nweHuyl no.abu 3eu4aliHoi akmueHicmb
docaidxicyeanux pepmeHmie 3HAUHO 3pocmaaa, Wo Moxce cgidyumu npo aKkmueizayivn npoxodxiceHHs

00MIHHUX npoyecis,
KceHobiomuka.

HanpaesieHux Ha demoKkcukayilo npodykmie wmema6oaiamy, ymeopeHux 3a Odii

Kawuoegi caoea: anmuokcudaHmui gpepmenmu, 2ep6iyud, pegy1simop pocmy poc/auH, NuWeHuys noa6a

38uyaltiHa.

IMocranoBka nmpodjaemu. BaxnnBe 3HaueHHS Y
3HIDKCHHI HETaTMBHOTO BIUIMBY TepOIlMIiB Ha
KYJIETYPHI POCIIMHH BiIIrparoTh OKCUAOPEAYKTa3u —
rpyna ¢EepMeHTIB, SKi 3HEIIKOMKYIOTh HAJJIHIIOK
OKCHJIHUX  PaJUKaliB, YTBOPEHUX  BHACIIJIOK
CTPECOBUX peakiiii, y BiAMOBib HA MOTPATUISHHS
KCEHOO10THKa. Cepen UX (hepmeHTiB
HAWBAXJIMBIIIMMH € KaTaja3a, NepoKcHaa3a Ta
nosieHookcuaasa [1].

AHaJi3 OCTaHHIX JOCJHIIKeHb Ta IyOJIiKaliid.
Y  mpomeci  Bereraimii  CiTbCHKOTOCIIONAPCHKi
KyJIbTYpH  TIIJAaIOTbCS  HETaTUBHOMY  BILTUBY
YHCIICHHUX (aKTOPiB HABKOJIHMIITHHOTO CEPEIOBUIIA,
y TOMY 4YHCII ¥ KCEeHOOIOTHKIB, 3a Iii SKUX Y
KIITHHAX POCIUH 1HIYKYEThCS OKHCHIOBAIBHUIA
ctpec. Moro HacminxoM Moxe GyTH HEKpO3 TKAHUH,
NOPYIICHHS JUXaHHSA 1 (OTOCUHTE3Y, 3HWKEHHS
mBUAKOCTI MeTabomiuyHux peaxiiit [2 — 11]. Cepen
MEPBUHHHUX PEAKIill POCIMHHOI KIITHHH Ha 0
HU3KH KCEHOOIOTHKIB, Y TOMY YMCI ¥ repOiluIiB, €
MPOJyKyBaHHS akTUBHUX (hopM kucHio (ADK) [12].
Taka ¢opma ADPK sx H>0; mnepmoueproso
3HEIIKO/DKYETbCS Yy KIITUHAX  (epMEeHTaMH
KaTaJja3or 1 MEepOKCHIA3010: Karana3a — PO3KIaae
MEPOKCHI [0 BOAHIO Ta KHCHIO; NEPOKCHIAa3H —
BiJTHOBJTIOIOTh TTEPOKCH]L IO BOJIA, BUKOPUCTOBYIOUYH
B SKOCTI JIOHOPIB ENEKTPOHIB pi3HI cyOcTpary.
@depMEHTaTUBHY AaKTHBHICTb, 30KpeMa IIEPOKCH-
Jla3Hy, HEPIJKO BUKOPHCTOBYIOTH SIK I1HJWKATOP
cTpecoBoro crany pocimH [13]. Baxiuse 3Ha4eHHS
B AHTHOKCHAAHTHOMY CTaTyci pOCIHH BiJirpae
Takui QepMeHT, SK MoNieHONOKCH Ia3a, IKUH 3a
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CTPECOBUX yMOB Karaji3ye MEXaHi3MH YTBOpPEHHS
3aXUCHUX Oap’epiB MexaHIYHOI a00 XIMIYHOI
npuponu [14].

Mera crarri — 3’dCyBaTH MiF0 Pi3HUX HOPM
repOinuay [Ipima @opre 195, BHeceHUX OKpeMoO i B
0aKOBUX CyMilllaX 3 PEryJIsiTOPOM POCTY POCIHH
(PPP) Byxcan BIO Vita mo ¢oHy mnepeamnociBHOl
00poOkn HacimHA muM xe PPP i 6e3 Hboro, Ha

AKTUBHICTh OCHOBHHX (hepMeHTIB KJIacy
OKCHJIOpETyKTa3 (kaTaiasm, TIEPOKCUIA3H,
rotipeHoIoKCH a3 ).

MeTtoauka JOCJTiIKEeHb. IIpenmerom

JOCTIIJDKEHHS CIIYTYyBaJld POCJIMHU TIICHUI 00U
spuyaiinoi (Triticum dicoccum (Schrank) Schuebl.)
copry [omikoBcbka, repOinun Ilpima ®opre 195,
c.e. (miroul pEUOBUHH (dbnopacynmam 5 r1/1,
aminomipainin 10 r/i, 2-etunrekcunoswuii edip 2,4-/]
180 1/m), perynstop pocty pociuH (PPP) Bykcan
BIO Vita (xiroya pe4oBHHA — BUTSDKKA 3 MOPCBKHX
Bogopocteir Ascophyllum nodosum, azor (N) — 52
r/m, mapranens (Mn) — 38 r/m, cipka (S) — 29 r/m,
3anizo (Fe) — 6,4 r/a, uuuk (Zn) — 6,4 v/m) [15; 16].
[MonpoBi JMOCHIIM BHKOHYBAINA Y TPHUPa30BOMY
noBTOpeHHi ympoaoBx 2017-2018 pp. B ymoBax
ciBo3minn kadeapu wmikpoOionorii, Oioximii i

¢izionorii  pociMH YMaHCHKOTO HaIliOHAJIBHOTO
YVHIBEPCUTETY CaliBHUITBA 3a CXEeMowo: 0e3
3acTOCyBaHHS ImpemnapaTiB (koHTponb [); pyuHi

MIPOTIONIFOBAHHS YIIPOJIOBXK Bererarii (koHTponb 1I);
[Ipima dopte 195 y nopmax 0,5; 0,6 Tta 0,7 n/ra
po3ninbHO i cymicHo 3 Bykcanom BIO Vita y Hopwmi
1,0 n/ra mo ¢oHy nepeanociBHOi 00poOKH HACIHHS
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Byxkcanom BIO Vita 1,0 1/t i 6e3 ¢ony. [eranbny
CXeMy JOCHiy TpEICTaBICHO Y  TaOIHLAX.
Brecenns npenapaTiB BUKOHYBalIH y (pa3sy MOBHOTO
KYIIiHHS MIICHUII 3 BUTPATOI0 POOOYOro PO3UHUHY
200 n/ra. AmnHamizu (epMEeHTaTUBHOI aKTUBHOCTI
BHKOHYBAJIM B JIA0OpATOPHHUX yMOBaxX y BimiOpaHmx
3pa3Kax POCIHH TOJIBOBUX JOCHIIIB Yy (a3l BUXOAY
pociuH 'y TpyOKy. AktuBHicTH Katanazu (KO.
1.11.1.6), mepokcumazm (Kd. 1.11.1.7) i
nomdenonokcnnaszu (K®. 1.14.18.1) BuzHadanm 3a
MeTOJIuKOI0, BUKIagaeHO X. M. [lounnkom [17],
30KpeMa aKTHUBHICTh KaTama3d — 3a PI3HHLCHO
pe3ymbTaTiB KOHTPOIBHOTO AOCHIIY 1 JMocmimy i3
3pa3koM (3a KUTBKICTIO PO3KIIAZICHOTO IEPEeKUCy
BOJHIO  LUIIXOM  THUTPYBaHHS  TiocyJb(aTrom
HATpiI0); TEPOKCHUIA3H — CHEKTPO(POTOMETPHIHUM
METOAOM  3a  JOoBXuHH  xBual 440  HM;

noJTi)eHOIOKCHIa3u — 3a 3AJIMIIKOM acKopOiHOBOI
KHcHoTH nuisixoM TuTtpyBaHHs 0,01 H. pozumHOM
Homaty kxamiro B mnpucyrtHocti 0,5% po3unHy
KpOXMajl0 [0  TMOSBH  CTIHKOrO  CHHBOTO
3a0apBieHHs. CTaTUCTUYHUM aHaNi3 OJIEpKaHMX
pe3ynbTaTiB  JOCTIMKEHh TMPOBOIIIA  METOJIOM
mucnepciitHoro anaiizy [18] 3 BHKOpHCTaHHSAM
Microsoft Office Excel.

OcHoBHi pe3yabTaTn nociaimxenns. Oxepxkani
eKCIIepUMEHTANbHI  JaHi  3acBIMYMIN  3HAYHY
3aJIeKHICTh ~ aKTHBHOCTI ~ OCHOBHMX  aHTHOKCH-
JaHTHUX (EpPMEHTIB y POCIMHAX NIICHULI MOJIOH
3BUUaiHOi BiJ HOpM repOimumy [Ipima ®opte 195,
BHeceHUX okpemo i B cymimax 3 PPP Bykcan BIO
Vita o ¢ony o0pobku uum >xe PPP mepen ciBboro
HaciHH 1 6e3 Hboro (Tad. 1).

Tabanms 1

AKTVBHiICTb aHTMOKCHMAAHTHNUX (pepMEHTIB y AMCTKaX IIIeHNIT T0A0M 3BM4aiiHOi
3a aii repoimmay Ilpima @opte 195 i PPP Bykcaa BIO Vita (2017 p.)

Karamaza, MmckMoinb Hepoxcunasa, [Monidenonokcuasa,
MKMoJb ..
. . PO3KIIaICHOTO MKMOJIb OKUCHEHOT
Bapiant nocniny N OKHCHEHOIO . N
H,0./r cupoi .. | ackOpOIHOBOT KHCIOTH/T
TBasKOIYy/T CHPOI .
peuoBuHH 3a | XB. CHpOi peuoBHHH 3a | XB.
pedoBuHU 3a 1 XB.
be3 3acTocyBaHHs NpenapariB (KOHTpoIb I) 74,1 89,1 17,5
Pyuni npomnosroBanHs (KOHTpoJb 1) 77,6 93,6 18,2
[Tpima ®opre 0,5 n/ra 93,4 105,2 19,9
[Tpima ®opre 0,6 11/ra 98,2 108,3 20,4
[Tpima ®opre 0,7 11/ra 103,7 1235 21,7
Byxkcan BIO VITA 1,0 n/ra 88,5 101,8 18,6
[pima ®opte 0,5 si/ra + Bykcan BIO Vita 1,0 n/ra 102,9 112,9 20,8
[Tpima ®opte 0,6 si/ra + Bykcan BIO Vita 1,0 i/ra 107,3 115,7 21,1
[pima ®opte 0,7 si/ra + Bykcan BIO Vita 1,0 n/ra 115,2 132,0 22,3
Byxkcan BIO Vita 1 1/t - 06po6ka Haciuus (GoH) 78,4 92,5 17,8
DoH + py4Hi IPOIOTOBAHHS 81,0 95,8 18,7
Don + [Ipima Dopte 0,5 n/ra 96,2 110,3 22,0
Don + IIpima Popre 0,6 1/ra 101,6 121,2 23,5
Don + [Ipima Dopte 0,7 n/ra 107,8 139,4 24,1
®on + Bykcan BIO Vita 1,0 n/ra 94,2 108,1 19,2
Dom + [Ipima Popre 0,5 i/ra + Bykcan BIO Vita 1,0 118,3 137,2 23,1
Dou + IIpima Popre 0,6 /ra + Bykcan BIO Vita 1,0 1257 149,3 24,8
Dom + IIpima Popre 0,7 i/ra + Bykcan BIO Vita 1,0 131,2 156,3 25,9
HIPos 2,34 2,18 2,02

Tak, y 2017 p. 3a BUKOpUCTaHHS TIepOiLUmy
[Ipima dopre 195 y nopmax 0,5; 0,6 i 0,7 n/ra
MPOCTEKYBAIOCSITIIBUINCHHS aKTHBHOCTI KaTaja3u
y JIUCTKaX IMIIEHUI TOJION 3BUYAiHO1, TOPiBHSHO 13
koHTposeM | Ha 26,0; 32,5; 39,9%, nepokcuaasu —
18,0; 21,5 1 38,6% mianosigHo. Take 3pocTaHHs

AKTHBHOCTI (DePMEHTIB MOKE CBIIUUTH IIPO MPSMY IO
KCEHOOIOTHKAa HAa CTaH AHTHOKCHIAHTHHX CHCTEM, SIKi
aKTHBI3YIOThCS Y BiMmoBifk Ha ADK, 1110 yTBOPIOIOTHCS
y pe3yIbTari iHTeHcudiKalii B pOCIMHAX METa0OMYHIX
npouecis. Lli mani miaTBepmKyETHCS JOCTIKEHHIME 1
iHIMX BYeHuX [19].
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3acrocyBanns Bykcamy BIO Vita y mopmi 1,0
J/Ta BUKJIMKAJIO 3pOCTaHHA aKTHBHOCTI KaTajla3u Ha

19,4%, mnepokcumazu — Ha 14,3%. OueBuzHO,
aKTHBi3aWiss  (QepMEHTAaTUBHOI  aKTHBHOCTI  3a
BukopuctanHs PPP  wmoxe ©Oytu 3ymoBnena

MPUCKOPEHHSIM OOMIHHHMX TIPOIECiB y pOCIHHAX
[20]. 3actocyBanHs OakoBux cywmimend Ilpimu
®opte 195 y BumeBKa3aHux HopMmax 3 Bykcanom
BIO Vita cnpuuuHMIO 3pOCTaHHS AKTUBHOCTI
katanazu Ha 38,9; 44,8 1 55,5%, mepokcumasn — Ha
26,7; 29,9 148,2%.

[epenmnociBaa 00poOka HacinHs Bykcamom BIO
Vita y wopmi 1,0 /T BuKIMKaza 3pOCTaHHS
AKTUBHOCTI Kartana3u Ha 6,0%, nepokcuaasu — 3,8%.

Y BapiaHTax 3 pyYHHUMH [POMHONIOBAHHSIMHU
(xouTpOH 1) 1 pyyHUME TPOTIOTIOBAaHHAME Ha (DOHI
MepeNnociBHOI  OOpOOKM  HACIHHA  BiAMidain

HEe3HauHe 3pOCTaHHS aKTUBHOCTI (epmeHTiB. Tak,
aKTUBHICTh Kataja3u 3poctaia Ha 5,0 1 9,3%, a
mepokcugazu  —5,0 1 7,5%. OdeBumHo, 10
MiABHUICHHS aKTHBHOCTI ()EpPMEHTIB y BapiaHTax 3
PYYHHMH  TIPOMOJIOBAHHAMH €  PE3yJIbTaToM
MOKpAIEHHS YMOB POCTY 1 PO3BUTKY POCIHH
MIIeHNI, $SKi CTBOPIOIOTBCA 32  BiICYTHOCTI
KOHKYpEHIlii 3 OOKy CereTajJlbHoi POCIMHHOCTI,
BHACHIIOK HYOTO 3pOCTAa€ aKTHBHICTb OOMIHHHX
MPOIIECiB, HEBIT €MHOI CKIQJIOBOIO SKHX €
¢depmentu [21].

Bukopuctanns [Ipimu @opre 195 y Hopmax 0,5;
0,6 i 0,7 n/ra Ha ¢oHI mepennociBHOI 00pPOOKH
HACIHHS PETYIATOPOM POCTY DPOCIHH 3a0e3Medniio
3pOCTaHHs aKTUBHOCTI Karama3suw Ha 29,8; 37,1 i1
45,5%, mnepokcumazu 23,8; 36,0 1 56,5%.
AKTHBHICTE (epMeHTIB 3pocTanma i 3a 00poOKH
nociBiB Bykcanom BIO Vita na ¢oni nepenmnociBHoi
00poOku 1M ke PPP Hacinus: karanasu — Ha 27,1
%, nepokcuaasu —Ha 21,3 %.

Haiisumi MOKA3HUKHU aKTUBHOCTI
AHTHOKCUJAHTHUX  (epMeHTIB  3adikcyBaim y
BapiaHTax CyMICHOTO 3aCTOCYBaHHS TepOinumy

[Ipima dopte 195 (0,5 — 0,7 n/ra) 3 Bykcasnom BIO
Vita (1,0 1/ra) mHa Qoni mepeamocinoi 00pPOOKH
Hacimag 1uMm ke PPP (1,0 n/t). Tak, akTHBHICTBH
KaTajla3u TOPIBHAHO 3 KOHTposeM | 3pocrama Ha
59,6; 69,6 i 77,0%, a nepokcumasu — 54,0; 67,6 1
75,4% BignosigHo. OTKe, MOXXHA CTBEPKYBATH,
10 32 BUKOPHCTAaHHA 0aKOBUX cyMiliel repOinumy 3
PPP, y mnopiBHSHHI 3 BapiaHTaMH CaMOCTIIHOTO
BUKOPUCTAHHS TepOiluay, aKTUBHICTh Karamasd i
MEepOKCHIa3u 3Ha4yHO 3poctae. Lle Moxke cBigunTH
PO MiJBUIIEHHS PiBHS JAETOKCHKALIHUX MPOLECiB
y POCIMHHOMY OpraHi3Mi, HamnpaBJIeHHUX Ha
JMKBINAIII0 IKIJUIMBAX JJIS POCIWHU TPOAYKTIB
MeTabomi3My, iHAYKOBaHMX BIUIMBOM TIepOinuay,
3okpema i H20, [15].

Hemo HwKYMMH Oyiau TEMIM  3POCTaHHS
aKTUBHOCTI (epMeHTy moiideHonokcuaasu. Tak, 3a
Bukopuctanus [Ipimu @opte 195 y vHopmax 0,5; 0,6
i 0,7 n/ra axkTHBHICTH JaHOTO (epMeHTy Y
nopiBHAHHI 3 KOHTpoJeM | 30inmbimryBanacs Ha 13,7,
16,6 i 24%; 3a BUKOPUCTAHHS THUX >KE€ HOPM
npemapaty B 6akoBii cymimri 3 Bykcamom BIO Vita
1,0 m/ra — 18,9; 20,6 1 27,4%, a 3a caMOCTIHHOrO
3actocyBanHs PPP — Ha 6,3%.

OO6po0Oka nHacinHs nepen ciB6oro Bykcamom BIO
Vita y wsHopmi 1,0 n/T BukiIMKana He3HauHe
3pOCTaHHsl aKTUBHOCTI momideHomokcuaasn (Ha
2,0% mopiBasiHO 3 KoHTposeM ). TIpima dopre 195
Yy BHIEBKa3aHUX HOpMax Ha ()OHI 0OyMOBIIOBaNa
MIJBUIICHHS aKTHUBHOCTI TMOMI(EHOIOKCHIa3u Ha
25,7; 34,3 i 37,7%, BogHOYAC BHECEHa B CyMIimli 3
Byxkcanom BIO Vita — 32,0; 41,7 1 48% BignoBimHO.
VY pa3i camocriitnoro BHecenHss PPP wa coni
aKTUBHICTL  (epmeHTy 3pocrama Ha  9,7%.
OueBHIHO, 110 I IBUIIICHHS AKTUBHOCTI
0J1i()eHOIOKCHUIa3H € HACIIIKOM IPOIIECIB PO3Maay
(eHONBHUX CHOJYK, CHHTE3 SKUX Yy PpOCIHHAX
MOXITUBHUH 3a il repOiluay, mo MiATBEpIKYETHCS
eKCIIEPUMEHTAJIbHUMI JTaHUMH, HaBEJICHHMH B
JITEpaTypHUX JoKepenax [3].

BusHaueHHsT akTHBHOCTI (pepMEHTIB KJIaCy OKCH-
JMOpEeAyKTa3 y JINCTKAX TIIEHWIN TOJ0W 3BHYAHOI
3a mii repOinuny I[Ipima @opte 195 i PPP Bykcan
BIO Vita y 2018 pori nokazano moiiOHy 3ajIe)KHICTh
y CTIpSIMOBAHOCTI 1ii mpemaparis (Tabi. 2).

Tak, 3a BukopucranHs repoimumy IIpima ®opre
195 y nopmax 0,5 — 0,7 5/ra akTHBHICTh KaTajasu,
MEPOKCUNIa3d 1  TIONi(pEeHONOKCHIa3n  3pocTana
MopiBHSAHO 13 KoHTponem I Ha 12,5 — 25,1%; 18,0 —
28,4% 1 9,8-23,8% BianoeigHo; Bykcany BIO Vita —
ma 8,0; 44 1 2,1%; BogHOYac 3a BHECEHHS IMX K€
HopM TepOimmay 3 PPP mokasHmkm axTWBHOCTI
3poctranu Ha 26,7-43,5%; 26,0-48,3% 1 22,3-33,7%.
3a Bukopuctanus [Ipimu Dopre 195 y Hopmax 0,5 —
0,7 mra mo ¢oHYy aKTUBHICTH BHIIE3a3HAYECHIX
(hepmenTiB 3pocrana 10 koHTponmo I Ha 16,9 — 33,8 —
Ui Kataynasu;, Ha 24,8-55,7% — mis mepoxcumasm;
23,3 — 30,6 — s momiheHONOKCH TA3H.

3HayHEe MEpPEBHIICHHS AaKTUBHOCTI aHTHOKCH-
JAHTHUX (PEPMEHTIB Karajasd, T[epOKCUAa3u 1
MOMI()EHONOKCUIA3H  TIPOCTEIKYBATIACS 32 CyMICHOTO
BHeceHHst [Ipimu @opre 195 y Hopmax 0,5 — 0,7 n/ra 3
PPP Bykcan BIO Vita Ha ¢oni 06podku PPP Hacinms,
Jie TIepPEeBHUITNICHHST 0 KoHTpomo | ckmamamo 54,2—
59,4% — nna karanasy; 58,9—73,6% — s nepokcua-
3u; 24,3-40,4% — nna nonideHonokcuaazu. OpHak,
CHil 3ayBakKMTH, [0 y TmopiBHsSHHI 3 2017 p.
MOKa3HUKM AaKTUBHOCTI (epMeHTiB Oynu  Jemio
BUIMMH, MI0 MOXE CBIIYMTH TMPO 3aICKHICTH
(hepMEHTATUBHUX MPOLECIB Y POCIMHAX HE TUIBKH BiJl
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Iii mocnmipKyBaHMX TpemnapariB, a ¥ Big (pakTopiB  30BHIIIHBOTO MPUPOJHOIO CEPEIOBHIIIA.
Tabaniys 2

AKTUBHICTb aHTMOKCHAAaHTHNX (pepMEHTIB y AMCTKaX MIeHNIli moA0u 3BM4IaifHo1i 3a aii repoinmay
IIpima ®opre 195 i PPP Bykcaa BIO Vita (2018 p.)

Karanasa, MkMoiib Hepoxcnnasa, Tonipenonokcunasa,
MKMouib ..
Bapiant nociiny pO3KJ‘IﬂZ[CHOF(3 OKHCHEHOT'O MKM.OHL OFHCHeHOI
H202/r cupoi . acKop6iHOBOI KHCIOTH/T
pedoBuHH 3a | XB. TBaAKOIY/T CHpof cupoi peyoBHHH 3a 1 XB.
pedoBuHH 3a | XB.
be3 3acTocyBaHHs npemnapariB (KOHTPOIb ) 85,3 92,2 19,3
Py4ni nponotoBaHHs (KOHTPOJIH 1) 89,5 94,5 20,6
[pima dopte 0,5 n/ra 96,0 108,8 21,2
[Tpima dopte 0,6 1/ra 101,2 110,9 22,2
[Ipima dopte 0,7 1/ra 106,7 118,4 23,9
Byxkcan BIO Vita 1,0 i/ra 92,1 96,3 19,7
[pima dopre 0,5 n/ra + Bykcan BIO Vita 1,0 n/ra 108,1 116,2 23,6
[pima doprte 0,6 1/ra + Bykcan BIO Vita 1,0 n/ra 114,9 121,0 245
[Tpima @opte 0,7 1/ra + Bykcan BIO Vita 1,0 n/ra 122,4 136,7 25,8
Bykcan BIO Vita 1 11/T - 06po6ka Haciuus (poH) 91,7 95,3 21,3
DoH + py4Hi MPOMOIIOBAHHS 92,5 98,7 22,4
Dowu + IIpima Dopte 0,5 1/ra 99,7 115,1 23,8
Down + [Ipima DopTe 0,6 /ra 105,3 117,4 24,6
Down + [Ipima DopTe 0,7 /ra 114,1 143,6 25,2
Don + Bykcan BIO Vita 1,0 i/ra 97,9 103,2 21,0
Do + IIpima Dopte 0,5 n/ra + Bykcan BIO Vita 1,0 n/ra 131,5 146,5 24,0
Do + IIpima Dopte 0,6 n/ra + Bykcan BIO Vita 1,0 n/ra 133,8 148,9 25,6
Do + [Ipima DopTe 0,7 n/ra + Bykcan BIO Vita 1,0 i/ra 136,0 160,1 27,1
HIPos 2,18 2,23 1,94
BucHoBKkH. 3acTocyBaHHs y 0akoBHX cymimax —repokcugasu  (56,4-74,4%),  nomieHonoKcHaan

repOituy Ipima dopte 195 y nopmax 0,5 — 0,7 j/ra 3
PPP Bykcan BIO Vita y nmopmi 1,0 wra Ha doni
niepeArnociBaoi 00poOku 1M >xe PPP HaciHHS y HOpMI

(28,3-44,0%), 1m0 MOXKe CBIMYUTH TIPO ITiABUIICHHS
pIBHSL JIETOKCHKAI[IMHAX TMIPOIECIB Yy POCIHHHOMY
OpraHi3Mi, CIIPSMOBAHUX Ha JIIKBIJIAIIIFO MIKIJTABUX YIS

1,0 /T 3yMOBIIOE 3pOCTaHHS aKTHBHOCTI (DEpMEHTIB
KJIacy OKCHIOpeayKTa3 — Karaigasu (56,7-67,6%),

pocnuHM  MeTaloJNiTiB,  IHAYKOBAaHMX  BIUIMBOM
repOoiLuIy.
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B.II. Kapnenko, C.B.IlapanmmuH. AKTMBHOCTD aHTMOKCHMAAQHTHBIX ¢(epMeHTOB B
pacTeHMsIX IIIIeHNIIbI I1010bl OOBIKHOBEHHOM npu AencTeum repounuaa Ilpuma ®@opre 195
U peryasTopa pocra pactenmii Bykcaa BMO Vita.

B cmamve npedcmas/ieHbl pe3yibmambvl UCCAe008aHULl 8AUSHUSL PA3AUYHbIX HOPM eepouyuda [Ipuma
®opme 195 u ezo cmeceil ¢ pezyssimopom pocma pacmeHuli (PPP) Bykcaan BHO Vita Ha akmueHocmb
OCHOBHbIX AHMUOKCUJAHMHbIX pepMeHmo8 (Kama.aswl, nepokcudassl, noaugeHo10Kcudaswvl) 8 pacmeHusx
nweHuybl noa6bl 06bikHOBEeHHOU. /Joka3aHo, ymo npu delicmeuu zep6uyuda IIpuma Popme 195 6 Hopmax 0,5;
0,6 u 0,7 1/2a kak omdeabHo, mak u 8 cmecsix ¢ PPP Bykcaa BHO Vita 1,0 n/2a 8 pacmeHusx hwleHuybl N0106bl
00bIKHOBEHHOU AKMUBHOCMb  U3yvydemblX depmMeHmos 3HAYUMeEJAbHO 803pacmaJd, 4mo Modcem
ceudemesbcmeosams 06 AKMUBU3AYUU NPOX0XHCOeHUs O0OMEHHbIX Nnpoyeccos, HANPABJAEHHbIX HdA
demokcukayur npodykmoe Mema6oau3mMda, 06pa3o8aHHbIX hpu delicmeuu KCeHOOUOmuKa.

Knwuesvle csaoea: anmuokcudaHmHwvle @epmeHmobl, 2epbuyud, pezyassmop pocma pacmeHull,
nweHuya nos16a 06b6IKHOBEHHAA.

V. Karpenko, S. Pavlyshyn. Activity of antioxidant enzymes in plants of amelcorn under
the influence of Prima Aorte 195 herbicide and Wuxal BIO Vita plant growth regulator.

The article presents the findings of the research into the influence of different rates of herbicide Prima
Forte 195 and its mixtures with plant growth regulator Wuxal BIO Vita on the activity of main anti-oxidant
enzymes (catalase, peroxidase, polyphenol oxidase) in the plants of a common amelcorn. It has been found that
under the influence of Prima Forte 195 at the rates of 0.5; 0.6 and 0.7 l/ha applied separately as well as in the
mixtures with Wuxal BIO Vita 1.0 l/ha the activity of the enzymes under study increased considerably in a
common amelcorn. This indicates that xenobiotic directly affects the state of antioxidant systems, that become
active in response to reactive oxygen species, formed as a result of the intensification of metabolic processes in
plants.

Key words: antioxidant enzymes, catalase, peroxidase, polyphenol oxidase, herbicide, plant growth
regulator, amelcorn.
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