MHUHUCTEPCTBO OBPA3BOBAHUS PECIIYBJIUKHU BEJAPYChH
BEJIOPYCCKHUH I'OCYJIAPCTBEHHBII YHUBEPCUTET
BUOJOI'NYECKUU ®AKYJIBTET

Kagenpa omoxumun

[NOJIYBMHCKAA
Exarepuna CepreeBHa

BJIMSAHUE NOHOB HUKEJSA HA UHTEHCUBHOCTb
HEPEKUCHOTI'O OKUCJIEHUSA JIMITNAOB U COAEPKAHUE
®EHOJIBHBIX AHTHOKCUJAHTOB B TPAHCI'EHHBIX
PACTEHUSAX NICOTIANA TABACUM

Jlunimomuast pabota

Hay4nb1il pyKOBOIUTEND:
KaHJIUJaT OMOJIOTHYECKUX HAYK,
noueHT T.A. KykynsHckast

Jlonymiena K 3amure

« _» 2023 r.

3aB. kadenpoii OnoxuMuu

KaHJW1aT OMOJIOTHYECKUX HAYK, JTOLICHT
N.B. Cemak

Munck, 2023



PE®EPAT

Hunnomuas pa6ora, 40 crpanun, 10 pucyHkoB, 5 Tabau1, 38 UCTOUHUKOB.

KioueBbie caoBa: Nicotiana tabacum, Tpancrenneie pactenus, rer acdsS,
(eHOIbHBIC aHTHOKCHUIAHTBI, ICPEKUCHOE OKMCICHUE TUIUI0B, HoHbI HuKels (I1).

OO0beKT Hccaeq0BaHUsI: UHTEHCUBHOCTh TIEPEKUCHOTO OKHUCIICHHSI JIUTHIOB,
oOmasi aHTHOKCHIAaHTHAsE aKTUBHOCTb, COJIep)KaHKe (DEHOIBHBIX aHTHOKCHAHTOB B
IKCTPAaKTaX HETPAHCTCHHBIX U TPAHCTeHHBIX pacTenuid Nicotiana tabacum.

Hean uccjienoBaHUA: W3YUYCHUE BIMSHUS WOHOB HUKENSI Ha WHTCHCUBHOCTH
OKHUCJIMUTEIIbHBIX TPOIECCOB U cojaepkaHue (CHONBHBIX aHTHOKCHUIAHTOB B
HETPAHCTCHHBIX M TPaHCTeHHBIX pacTeHusx Nicotiana tabacum.

MeToabl HMcCCAeA0BaHUSI: OWOXMMHYECKHE, CIEKTPOPOTOMETPUIECKHE,
CTaTHCTHYCCKHE.

OnpeneneHne OMOXMMHUYCECKUX TIOKa3zaTelied MPOBOJAMWIOCH B OIKCTpaKTax
HETPAHCTEHHBIX M TpaHCreHHBIX pactenuit Nicotiana tabacum, cpeau koTopeix —
pacTeHus, BhIpallleHHbIe 0e3 100aBaeHus B nouBy HoHOB Ni?" (koHTpoIBLHBIE cepun),
a TaKKe pAacTeHHs, BhIPAllEHHBIE B YCIOBHAX N00aBleHHs B mouBy MoHOB Ni?* B
koHIeHTparusax 1*10° u 5*10* mr/kr noyssI.

[lokazano, uro BHeceHue wuOHOB HuKens (ll) oka3piBaer BiIMsSHUE Ha
colepkaHue (PEHOJNbHBIX COCAMHEHH, B TOM uHcie U (IABOHOUIOB: OHO
MOBBIIIAIIOCh KaK B HETPAHCTCHHBIX, TAK M B TPAaHCTeHHBIX pacteHusx Nicotiana
tabacum mo cpaBHCHHIO C KOHTPOJBHBIMU cepusiMu. HawmOoubliiee coaepkaHue
(EeHOTBHBIX COCAMHEHUN U (PIIAaBOHOMIOB HAOJIOAIOCh B TPAHCTEHHBIX PACTEHHUSIX
npu KoHueHTpanuy noHos Hukens (11) 1*10° Mr/kr noussL.

Haubonwmee comepxkanne TBK-akTHBHBIX TPOIYKTOB CpEIu HCCIEIYEMBIX
OKCTPAKTOB HAOJIOJAIOCh B OKCTPaKTe HETpaHCreHHbIX pactenuii Nicotiana
tabacum, BeIpameHHBIX TpH JgoOaBieHMH B TouBy uWoHOB Hukens (ll) B
xoHnenTpanuu 1*10° mr/kr moussl. B TpaHcreHHBIX pacTeHUsX konuuecTBo THBK-
AKTUBHBIX IPOLYKTOB NpH n06asnenuu B nouBy Ni?" Taxxe yBeqIHM4uIock, OHAKO B
MEHBIIIEH CTETICH! 10 CPAaBHEHUIO C HETPAHCTEHHBIMH PACTECHUSIMU.

YcraHoBneHo, YTOo 00mas aHTUOKCHUJAHTHAS AaKTUBHOCTh BBINIE B
HETpaHCTeHHBIX pacteHusx Nicotiana tabacum mo cpaBHeHWIO C TpaHCTEHHBIMU
pPaCTEHUSIMU W TIOBBIIIACTCA KaK B TPAHCTEHHBIX, TAK M B HETPAHCTCHHBIX PACTCHUSIX
npu o6paboTke mouBkl Gonbiueill koHuentpamueii NiZ*. IIpy KOHLEHTpaluu HUKENs
1*107° mr/kr OYBBI 00II[as AHTHOKCHIAHTHAS AKTHBHOCTD B TPAHCTCHHBIX PACTEHUSIX
B 1,2 pa3a BblllIe O CPAaBHEHHIO C KOHTPOJIBHOW cepuer U B 1,4 pa3za MeHblIe IO
CPaBHEHUIO C HETPAHCTCHHBIMU PACTCHUSIMU TIPH STOU K€ KOHIICHTPAITUU HUKEJIS.

O06J1acTh MpUMEHEHHs Pe3yJIbTATOB MCCJEN0BAHNUA: OMOXUMUS, TCHETHKA,
CEJIBCKOE XO34MCTBO.



PODEPAT

Jeimuiomuas padora, 40 craponak, 10 mamonkay, 5 Tabiiil, 38 KpbIHIL.

KmouaBbist caoBbi: Nicotiana tabacum, tpaHcreHHbIss paciiHbl, TeH acdsS,
(eHOIBHBISA aHTHIAKCITAHTBI, IepaKicHae aKicieHHe Jimigay, iéusl Hikens (I1).

AO0'eKT [aacjefaBaHHA: IHTPHCIYHACIb TIepaKicHara akicjeHHs Jimigay,
arynbHas aHTHIAKCITAHTHAS aKTBIYHACIh, KOJbKACIH (PEHOJIBHBIX aHTBIAKCITaHTAY ¥
JKCTpaKTaX HETPAHCTEHHBIX 1 TpaHCreHHBIX paciin Nicotiana tabacum.

MbTa ngaciegaBaHHSI: BBIByUSHHE YIUIBIBY 1€HAY HIKeNs Ha IHTIHCIYHACIb
aKiCISUTRHBIX TTpardcay 1 KOJIbKacib (PEHOMBHBIX aHTHIAKCIIAHTAY ¥ HETPAHCTCHHBIX 1
TpaHcreHHbIX paciinax Nicotiana tabacum.

MeTaabl AacjaeJaBaHHSA: O1SIXIMI1YHBIA, cnekTpadaTaMeTpbIYHbIs,
CTaTBICTBIYHBIS.

Boi3HausHHe  OISXIMIYHBIX — MakKa3ublkay TpaBoj3liaca ¥  DKCTpaKTax
HETpaHCTEeHHBIX 1 TpaHcreHHbIX paciin Nicotiana tabacum, cspon sikix — paciiHbl,
BHIra/laBaHblsl Oc3 najaHHa Y rieby iénay Ni?* (kaHTpoImbHBIS cepbli), a Takcama
pacIIiHbl, BBIFafaBaHbId Ba YMOBax AafaHHa ¥ rieby iémay Ni?* y kaHIDHTpaubIax
1*102 1 5*10* mr/kr raeosl.

[Takazana, mro Vyuscenne iénay mikens (Il) y rneOy akasBae VIuibly Ha
KOJIbKACIh (DEHOJIBHBIX 3JTYUIHHSY, Y THIM JIIKY 1 j1aBaHOiay: sTHA TaBbIIAIacs SK y
HETPAHCTCHHBIX, TaK 1 ¥ TpaHCreHHbIX paciinax Nicotiana tabacum y mapayHanHi 3
KaHTPOJNbHBIMI  cepblsiMi. Haitbomnbiias KombKacib (EHOJBHBIX 3JIYyUIHHSY 1
¢daBaHoinay Hazipanacs ¥ TpaHCTE€HHBIX paciliHaX Mpbl KaHIPHTpAIbll 1€HAY HIKEes
(11) 1*107 mr/kr r71€6BI.

HaiiGonpmass konbkacib TBK-akTBIVHBIX TIpagykTay CcsApoa  JAOCICIHBIX
OKCTpaKTay Hazipanacs ¥y SKCTpakiie HeTpaHcreHHbIXx paciin Nicotiana tabacum,
BBIafaBaHbIX IIphl JafanHi ¥ roedy iénay mikens (I1) y xanupaTpansi 1*10°2 mr/kr
rie0bl. Y TpaHCTeHHBIX paciiHax Koibkacilh TBK-akThIyHBIX mpamykray Mpsl
naganni ¥ rine6y Ni?* Takcama nNaBsuliublIacd, ajHaK y MeEHINAll cTyneHi ¥
napayHaHHI 3 HETPAHCTEHHBIMH paciiHaMI.

bbino BbIAyIEHA, WITO aryinbHasi aHTHIAKCIIAHTHAs AaKThIYHACIh BBIIIDH Yy
HeTpaHcreHHbIX paciin Nicotiana tabacum y mapaynanHi 3 TpaHCTEHHBIX paciiHami i
MaBsUTiYBaCIIa K Y TPAHCTEHHBIX, TaK 1 ¥ HETPAHCTCHHBIX PACIIH MPBI amparoyIrbl
r1ebbl 0OJIBII BBICOKAH KaHIPHTpaublil NiZ*. IIpel kaHipHTpausi Hikenas 1%10
MT/KT TJ1€0bl aryibHas aHTHIAKCITAHTHAS aKTBIYHACIh Yy TPAHCTEHHBIX paciiH y 1,2
pa3bl BBINDKW y TNapayHaHHI 3 KaHTpoJibHail cepbisii 1 ¥ 1,4 pa3pl MeHmias y
napayHaHH1 3 HETPAHCTE€HHBIMU paciiiHaMi MpbI TOM jKa KaHIPHTPAIbI1 HIKEJ.

Bo6saacub BbIKAPBICTAHHS BbIHIKAY aaciaelaBaHHA. O11XiMis, T'E€HETHIKA,
CeNbCKas racmaaapka.



ABSTRACT

Graduate work, 40 pages, 10 figures, 5 tables, 38 sources.

Key words: Nicotiana tabacum, transgenic plants, acdS gene, phenolic
antioxidants, lipid peroxidation, nickel (I1) ions.

Object of study: intensity of lipid peroxidation, total antioxidant activity,
content of phenolic antioxidants in extracts of non-transgenic and transgenic plants
Nicotiana tabacum.

Objective of study: to study the effect of nickel ions on the intensity of
oxidative processes and the content of phenolic antioxidants in non-transgenic and
transgenic plants Nicotiana tabacum.

Research methods: biochemical, spectrophotometric, statistical.

Determination of biochemical parameters was carried out in extracts of non-
transgenic and transgenic plants Nicotiana tabacum including plants grown without
the addition of Ni?* ions to the soil (control series), as well as plants grown under
conditions of the addition of Ni?* ions to the soil in concentrations of 1*10 and
5*10* mg/kg of soil.

It is shown that nickel (1) ions has an effect on the content of phenolic
compounds, including flavonoids: it increased in both non-transgenic and transgenic
plants of Nicotiana tabacum compared with the control series. The highest content of
phenolic compounds and flavonoids was observed in transgenic plants at a
concentration of nickel (I1) ions of 1*10- mg/kg of soil.

The highest content of TBA-active products among the studied extracts was
observed in the extract of non-transgenic Nicotiana tabacum plants grown with the
addition of nickel (I1) ions to the soil at a concentration of 1*10° mg/kg of soil. In
transgenic plants the amount of TBA-active products when Ni?* was added to the soil
also increased, but to a lesser extent compared to non-transgenic plants.

It was found that the total antioxidant activity is higher in non-transgenic
Nicotiana tabacum plants compared to transgenic plants and increases in both
transgenic and non-transgenic plants when the soil is treated with a higher
concentration of Ni?*. At a nickel concentration of 1*10 mg/kg of soil, the total
antioxidant activity in transgenic plants is 1.2 times higher compared to the control
series and 1.4 times less compared to non-transgenic plants at the same nickel
concentration.

Scope of research results: biochemistry, genetics, agriculture.
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