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PE®EPAT

Hunnomuas pabota 50 c., 27 puc., 50 HCTOUHHUKOB TUTEPATYPHI.

HAHOYACTHULLIL, AHTUOKCUJAHTHBIE CUCTEMBI, ®VYJUIEPEH,
OVYJUIEPEH-XUTO3AH, KATAJIMTUYECKAA AKTUBHOCTb.

OO6mbekThl uccnenoBanus: HaHouacTuilsl gymiepera Cgy («Heo-TexlIpomakty,
r. Cankr-IlerepOypr) u komruiekca ¢ymrepen-xuro3an (MBOX HAH benapycn),
npopoctku sipoBoro siamerst (Hordeum vulgare L.) copra ABanc.

Llenpro naHHOM paboOTHl OBLIO M3YYEHWE BIMSHUS HAHOYACTUL (yJuiepeHa U
KOMIUIeKca  (yJJIepeH-XUTO3aH Ha AaKTUBHOCTh AHTHOKCHUIAHTHBIX  CHCTEM
IPOPOCTKOB SIUMEHSI M OILIGHKa COOCTBEHHOM KaTalUTUYECKON aKTUBHOCTH
HAHOYACTHII.

MeToapl HMCCIIEIOBaHMS: BBIPAIUBAHUE MPOPOCTKOB SYMEHS B BOJHOU
KyJIbType; OIpENeICHHe TMEePOKCHAA30M0I00HON KaTaTUTUYECKON aKTUBHOCTU
HAHOYACTHII, oTpe/ieTIiCHNE aKTUBHOCTHU EPOKCUIA3HI, KaTajassl,
acKopOaTMepOKCUAA3bl, COJEpKaHUs TEPOKCHIAa BOIOpoAa U (DEHONBHBIX
COCTMHEHUH B JIMCTHAX MPOPOCTKOB; OMNpEICICHUE pAna (PU3NOIOTUUECKUX
apaMeTpoB.

[ToBpimenne koHuEeHTpamu pymiepera 10 50 Mr/a mpuBOAUT K CTUMYIISLIUN
NEPOKCUIA3bl, HAKOIUICHUS (EHONBHBIX COCIUHEHUH W TOBBIIICHHIO YPOBHS
nepokcuaa Bogopoaa. Karanasznas u ackopOaTnepokcuaazHasi akTHBHOCTH TIPH ATOM
camwkatores. [lpu nobaBnenun ¢yiepeH-Xxuro3aHa B Cpeay KyJIbTHBUPOBAHUS
IPOPOCTKOB  aKTUBHOCTH TIEPOKCHIA3bl, KaTajlasbl M acKOpOaTHepOKCHAA3bI
CHW)KAIOTCA C POCTOM KOHIIEHTPAallMM HAHOKOMIUIEKca B auanazoHe 1-50 mr/m.
Conmepxanne (DEHONBHBIX COCIWHEHHH W TEPOKCHIA BOJOPOJAA TMOBBIIIAETCS C
YBEIMYEHUEM KOHIEHTpauuu @Qysuiepen-xuto3aHa Ao 10 wmr/a. Ilokazano, urto
bymiepen U QyJIepeH-XUTO3aH 00JIaIal0T MEePOKCUAA30MIO0J00HOM aKTUBHOCTHIO,
IpUYeM KaTaJIMTUYeCKas aKTHMBHOCTh (yJUIepEH-XWTO3aHa 3HAYUTENBHO BBIIIE.
[TomyueHnHbie pe3ynbTaThl MO3BOJIIIOT 3aKIIOYUTh, 4TO (yiepeH u (QysuiepeH-
XUTO3aH OKa3bIBAIOT BIMSHHE Ha pabOTy aHTHOKCUAAHTHBIX CHCTEM U METa0OJM3M
aKTUBHBIX (POPM KHCIIOPOJAA B PACTEHUSX, a TAKXKEe, YTO MUCCIICyeMble HAaHOUACTHUIIBI
00JIalal0T  KaTaJTUTUYECKOW MEPOKCUIA30MOJ00HOM aKTUBHOCTBIO. [lpu »TOM
3HaYeHUs] (PU3UOJOTHYECKUX TIOKa3aTeNeld MPOPOCTKOB CBUACTEILCTBYIOT 00
OTCYTCTBHHM HETaTMBHOTO, a TMPH HEKOTOPhIX KOHIEHTpanusax QymiepeHa u
dyiepeH-xuTo3aHa No3uTUBHOM 3¢ (PeKTe HAHOUACTUI] HA POCTOBBIE TTPOIIECCHI.



POD®EPAT

Heimmomnas padota 50 c., 27 mait., 50 KpeIHIIL JTiTapaTyphl.

HAHAYACTKI, @ AHTBIAKCIZAHTHBIA  CICTOMBI, @®VIJIEPOH,
®VYJIEPOH-XITO3AH, KATAJITBIYHAS AKTBIYHACIIb.

AOG'exthl macnmemaBanHs: HaHadaciinbl Qynepany Cgo («Hea-TexlIpamakTy, T.
Cankt-IlenspOypr) 1 kommuekcy ¢ynepan-xitazan (IBOX HAH benapyci),
papocTKi sipaBora stamento (Hordeum vulgare L.) ratyHky ABaHc.

MbrTaii nag3enait paboThsl OBLIO JaciielaBaHHE YIIIBIBY HaHAYacHill (QynepaHy 1
KOMIUIEKCY (pynepaH-XiTa3aH Ha aKTHIYHACIb AHTHIAKCIAAHTHBIX CICTAM IMPapOCTKay
SYMEHIO 1 al[PHKAa YIacHal KaTaliThIYHAN aKThIYHACIl HaHAYaCIIII.

Metanpl nmaciegaBaHHSA: BBIPOIIYBAHHE MPApPOCTKAY SYMEHIO Y BOJHAHU
KyJbTYpbl,  BBI3HAQUdHHE  MepakcijiazanagoOHail  KaTamiThlYHAll  aKThIYHACII
HaHaYaCIIIII; BbI3HAUDHHE aKTBIYHACIII nepakcigassl, KaTajasbl,
ackapOaTnepakcifasbl, yTpbIMaHHS MEPaAKCiAy Baaapoay 1 (PEHONbHBIX 3IIYUIHHSY Y
JICL1 MPapOCTKAY; BBI3HAYSHHE MI3pary (i3isyIariuHblX mapaMmerpay.

[TaBbIdHHE KaHIPHTpaLBI (ynepsHy aa SO M/ npeIBOA3ILb a CTHIMYJIALbI
nepakciia3bl, Ha3anamBaHHA (EHOJBHBIX 3JIYUYDHHSY 1 NABBIIIDHHS Y3POYHIO
nepakcigay Banaponay. Karanasnas 1 ackapOaTiiepokcuia3Has akKThIyHACI NPl IITHIM
saikaronma. [Ipel nananni gynepaH-xitTazany ¥ cepaay KyJbThIBABaHHS MPapOCTKAY
aKTBIYHACIIl MEpPaKCi/ia3bl, KaTaja3bl 1 acKapOaTIepOKCHIa3bl 3HDKAIOLIA 3 POCTaM
KaHIPHTPAIbll HaHAKOMIUIEKCY ¥ aplanazoHe 1-50 mr/m. YTpeiManHe (BEHOIBHBIX
3IMYUYIHHSAY 1 MEpPaKCiay BaJapoay MaBsliuBaellla 3 MaBEIUdHHEM KaHI[IHTpAIlbIl
¢dynepan-xitazany na 10 wmr/n. Ilakazana, mTo ¢QynepsH 1 QynepiaH-xiTa3aH
BAJIOZAIONL  TIEPOKCHJIAa3anago0Hall  aKTBIYHACIIO,  MPbIYbIM  KaTaJlThIYHAas
aKkThIYHAclb (DyJIepIH-XiTa3aHy 3HAYHA BBIIIAH. ATPBIMAHBISA BBIHIKI J1a3BaJISIOLb
3aKJTIOYbIb, IITO (QyJaepdH 1 QyJepsH-XiTa3aH aka3Balollb YIUIBIY Ha Mpaiy
aHTBHIAKCITAHTHBIX CICTAM 1 MeTabali3M aKTBIYHBIX opmay Kiciaapoay Y paciiHax, a
TakcaMma, IITO JIOCJICTHBIS HaHAYaCIIIIbI BaJIOJAIOIb KaTaalThIYHAN
nepokcuaazanagooHal  akteiyHaciro. [Ipbl  rAThIM  3HAUdHHS — (Pi3isyIariyHBIX
naka3yblkay MpapocTKay cBeAdallb a0 aJCyTHACIl HEeraTblyHara, a mpbl HEKaTOPbIX
KaHIPHTpAUBIIX QyaepiHy 1 QynepsH-xXiTazaHy Na3iThIYHBIM 3(eKIe HaHAvacCIil] Ha
POCTAaBBISI MPALIACHI.



ABSTRACT

Thethesis 50 pages, 27 pictures, 50 sources of literature.

NANOPARTICLES, ANTIOXIDANT SYSTEMS, FULLERENE,
FULLERENE-CHITOSAN, CATALYTIC ACTIVITY.

Objects of study: nanoparticles of fullerene Cgq, (Neo-TekProdakt, St.
Petersburg) and fullerene-chitosan complex (IBOKh NAS of Belarus), seedlings of
spring barley (Hordeum vulgare L.) varieties Avans.

The aim of this work was to study the effect of nanoparticles of fullerene and
fullerene-chitosan complex on the activity of antioxidant systems of barley seedlings
and to evaluate the intrinsic catalytic activity of nanoparticles.

Research methods: cultivation of barley seedlings in water culture;
determination of peroxidase-like catalytic activity of nanoparticles; determination of
the activity of peroxidase, catalase, ascorbate peroxidase, the content of hydrogen
peroxide and phenolic compounds in the leaves of seedlings; determination of some
physiological parameters.

An increase in fullerene concentration to 50 mg/l leads to peroxidase
stimulation, accumulation of phenolic compounds, and an increase in the level of
hydrogen peroxide. Catalase and ascorbate peroxidase activities are reduced. When
fullerene-chitosan is added to the cultivation medium of seedlings, the activities of
peroxidase, catalase, and ascorbate peroxidase decrease with an increase in the
concentration of the nanocomplex in the range of 1-50 mg/l. The content of phenolic
compounds and hydrogen peroxide increases with an increase in the concentration of
fullerene-chitosan up to 10 mg/l. It is shown that fullerene and fullerene-chitosan
have peroxidase-like activity, and the catalytic activity of fullerene-chitosan is much
higher. The results obtained allow us to conclude that fullerene and fullerene-chitosan
affect the functioning of antioxidant systems and the metabolism of reactive oxygen
species in plants, and also that the studied nanoparticles have catalytic peroxidase-
like activity. At the same time, the values of the physiological parameters of
seedlings indicate the absence of a negative, and at some concentrations of fullerene
and fullerene-chitosan, a positive effect of nanoparticles on growth processes.



