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3MeHeHne ypoBHS IEPEKUCHOT'O OKHCIICHUS JTUIIN]IOB
U aKTUBHOCTH KOMITOHEHTOB aHTHOKCHIAaHTHOM
CHUCTEMBI 3aIUTHl PACTCHUH B pa3IUYHbIC
(eHosornueckue (pas3bl pa3BUTHS

E.A. OrBasko
Yupeoicoenue obpazosanus « Bumebckuti cocyoapcmeeHHblll yHUGEpCUMen
umenu I[1.M. Maweposa»

B pabome uzyuena ounamuxa cooepaicanusi OUCHOBbIX KOHBIO2AMOS, (DEHONIbHBIX COCOUHEHUl, (pepMeHmos (Kamanasvl, 2ny-
MaAmuUOHpeOyKmazol) 6 NOUKAX U UCMBAX CMOPOOuHsl uepHotl (Ribes nigrum L.), kanunst 06viknosennoi (Viburnum opulus L.),
wunognuxa kopuurozo (Rosa cinnamomea L.). Ha npomsidicenuu gecemayuoHHbiX YUKI08 pa3eumusi pacmeHuti Ommeyaiocs yee-
JIuYeHue nPpoOyKmMo8 NePeKUCHO20 OKUCICHUS TUNUO08 (OUEHOBLIX KOHBI02AMO08) 8 (hase pacKpblmus TUCHOBbIX NOYEK ) KALUHbI
0ObIKHOBEHHOU U CMOPOOUHBI YePHOIL. BblasieHO MAKCUMAIbHOE HAKONIeHUE KOIUYeCmea (heHOIbHbIX COeOUHEHUTl 8 NEPUOO NOl-
HO20 06nUCMBeHUs KYCIMAPHUKOBLIX pacmenutl. Y ecex ucciedyemuix 06bekmos Habaooaemcs Hu3Kas akmugHoCHb Kamaiassl 6
nouyKax, no cpagHenuo ¢ aucmoiamu. Ipu uszyuenuu aKmueHOCMU 2IyMAmMUOHpPeOyKmassl YCMaHoBIeHO, Mo 8 (paszy usmeHeHus
OKPACKU TUCMBER ) CMOPOOUHBL YEPHOU U WUNOBHUKA KOPUHHO20 OOCHIOBEPHO CHUNCACMCS AKMUBHOCb (hepMenma.

Knruesvie cnosa: akmusuvie popmol kuciopooa (ADPK), nepexucroe okucienue mnuoos, aHmuoKCUOaHmol.

Change in the level of lipid peroxidation and activity
of components of antioxidant system of plant protection
In different phenological phases of development

E.A. Otvalko
Educational establishment «Vitebsk State University named after P.M. Masherovy

The paper considers the dynamics of/the content of dienal conjugates, phenolic compounds, enzymes (catalase,
glutathionereductase) in buds and leaves.of black currant (Ribes nigrum L.), guelder-rose ordinary (Viburnum opulus L.) seeds,
cinnamon (Rosa cinnamomea L.). During the vegetation cycles of development of the plant there was an increase in lipid
peroxidation products (dienal conjugates) in the phase of disclosure of leaf buds of guelder-rose ordinary and black currant.
Maximum accumulation of the amount of phenolic compounds in the period of full shrub plants was revealed. In all of the studied
objects we observed low activity of catalase in plan buds, in comparison with the leaves. In the study of the activity of
glutathionereductase it was found out that during the phase of change of colouring in black currant and wildrose cinnamon

leaves enzyme activity reliably reduced.
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YHIAMEHTaJIbHasi npobsiemMa U3ydeHus Ouo-

JIOTMYECKUX PUTMOB PAa3BHTHUSI pacTEHH 3a-
HUMaeT LIEHTPAJIbHOE TOJIOKEHHE B cdepe Teope-
TUYECKUX M NPHUKIAAHBIX OUCLHUIUIMH. Pactenus
KHUBYT B TIOCTOSHHO W3MEHSIONIMXCS YCIOBHUSIX
OKpYIXKarolllel Cpesibl, TOJBEPraroTCs JEHCTBUIO
pa3nu4HbIX abMOTHYECKUX M OnoTHieckux (akro-
POB TIpHPOABI. M MIPUXOANTCS aJanTupoBaTbes K
3THM (akTopaM U GOPMHPOBATH MEXaHU3MBI MPO-
TUBOJCHCTBUS X HEraTUBHOMY BIHsIHUIO. M3BecT-
HO, YTO PeakUusl pacTeHHs Ha J00ble OTKIOHEHMS
(hakTOpOB Cpeasl OT HOPMBI BKITFOUYAET crienupude-
CKME U HecreunpHruecKrue OTBETHbIE peakuuu. He-

crienu(pUIecKo peakiuer sBiseTcss 00pa3oBaHHe
CBOOOHBIX PAJMKAJIOB M aKTHUBHBIX (HOPM KHUCIIO-
pona (CHHIJIETHBIH KHCIIOPOJ, MEPOKCHI BOIOPO-
Jla), KOTOPbIE BBI3BIBAIOT MEPEKUCHOE OKUCIICHHE
MEMOpaHHBIX JIMIKIOB, pa3pyIlICHHE TUTMEHTOB U
KJICTOYHBIX CTPYKTYp, MMOAABICHUE POCTa U Pa3BU-
i, OHAKO B PACTEHUSX CYIIECTBYET CHUCTEMa
3alUThl OT OKHUCIMTEIBHON JCCTPYKIIMH, COCTOS-
mast u3 GepMEHTOB (CYNEPOKCHIIMCMYTa3, KaTajia-
3bl, MEPOKCH[A3, TIyTAaTHOHPEIYKTa3bl U [p.) H
HU3KOMOJIEKYJIIPHBIX aHTHOKCHJIAHTOB (ackopOa-
Ta, TJIIOTaTHOHA, KAPOTUHOWJOB, (DEHOJIbHBIX CO-
eIMHEHUH ¥ 1p.). YUHUTHIBas 3HAYUMYKO POJIb aK-
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TUBHBIX (JOPM KHCIIOPOJIa B OTBETHBIX PEAKIIUIX
OpPraHM3MOB M Pa3HOOOpPa3ne MEXaHU3MOB 3aITHUT-
HBIX peaklui, OTpakaommX (yHKIHOHAIEHOE
COCTOSIHUE KYCTapHUKOBBIX PACTECHUM, MOKHO TIPO-
THO3MPOBATh HANPABICHHOCTh OHOXUMHYECKUAX
M3MEHEHHUH K IEHCTBHIO aHTPOIIOTCHHBIX M OMOTH-
YECKUX CTPECCOpPOB. B CBsI3u ¢ 3TUM mpencTaBiseT
HMHTEpPEC HU3YUYCHUE POJIU MEPEKUCHOTO OKHCICHHUS
sumuaoB (I10JI) m akTHBHOCTH KOMITOHEHTOB aHTH-
OKCHJIJAHTHOM CHCTEMBI 3alllUThl pacTeHuil. TeM He
menee, ocooennocty [10J] 1 KOMIIOHEHTOB aHTHOK-
CHIAaHTHOM CHUCTEMBI PACTCHHH B Pa3INYIHBIC (PEHO-
yormdeckue (a3pl Pa3BUTHS M3YYEHBI HEIOCTATOY-
HO. TakuM 00pa3oM, IeNbI0 Pa0OTHl SIBUJIOCH U3Y-
YCHUE KOHIICHTpAIMKU (PEHOJLHBIX COCAWHCHHUN B
3aBHCHUMOCTH OT YPOBHS TOKa3aTee MepeKnCcHOTO
OKHCIICHUS JINIIUIOB U aKTUBHOCTH KOMITOHEHTOB
AHTUOKCUJAHTHOW CHCTEMbI 3alllUThl PAcTeHUl B
paziuunbie Genonorndeckue (asnl passutus [1-3].

Martepuan u metoasbl. [ uccienoBanus Opa-
JM TIOYKM W JIUCThS CMOpoauHbl depHoit (Rubes
nigrum L.), wmmnoBauka kopuuynoro (Rosa
cinnamomea L.) ¥ KauMHBEI OOBIKHOBEHHOM
(Viburnum opulus L.). TIpo0sr mist ananu3za ObuIH
B3STHI B COOTBETCTBHHM C (eHodazamu [4]. Ykazan-
HOE CBIpbE COOMPAIIOCh B T€UEHHE BECHBI, JIETa, OCe-
Hr 20112012 rr.

J11 OLIEHKM COCTOSHUS MEePEeKHCHOTO OKHCIe-
HUS JTUTHJIOB B UCCIIETyEMBIX 00bEKTaxX OTpeaes-
U coiep KaHre NTHEHOBBIX KOHBIOTATOB IO METO-
muke W.JI. CranpHoli [5]. CyMMBI ()eHOIBHBIX CO-
enuaeHnit (OC) u cymmel prnaBoHouaoB (DJI) on-
pEeAeNsIn B CIIMPTOBBIX IKCTPAKTaxX CIEKTPodoTo-
METPUIECKUM METOJOM [6]. AKTUBHOCTH KaTasia3bl
BBISBISLIN TI0 MeTtoay M.A. Kopomirok ¢ yduerom

KO3 UIMEHTa MOJISIPHOW SKCTUHKIMU € = 22200
M tem? [7]. AKTHBHOCTB TIIyTaTHOHPEIYKTA3bI
onpexnensuiin o Metony M.C. Pagroka [8]. Ilocie
MPOBEPKU BapUALMOHHBIX PSIIOB HA MPAaBUIBHOCTH
pacmpeneneHusl CTaTUCTHYECKYI0 00paboTKy BenH
¢ moMo1kko kKputepus t CThIOIeHTa.

Pe3yabTaThl u ux 00cy:kaenue. Pe3ynbraTel
9KCIIEPUMEHTAIILHON pabOThl MPUBEACHBI
B Tabm. 1-4.

J1s1 KyCTapHUKOBBIX pacTEHUH XapaKTepHa JIn-
TenmpHast (paza pacKphITUS JHMCTOBBIX MOYEK (OKOJO
1 mecsmma). B 310 Bpems comeprkanvie (eHOITBHBIX
COCIVHEHNH ¥ (PIIABOHOWIOB MHHHMAIBHO IIO
CPaBHEHHIO C JPYTUMHU  HCCIeqyeMBIMU (hazamu.
KonmuectBo ©C B a3y U3MEHEHHUS! OKPACKH JIUCTh-
eB yMeHbIIaercst Ha 74% B JUCTBIX CMOPOAMHBI
4yepHOH, Ha 67% —/ KaJuHbl OOBIKHOBEHHOM,
Ha 59% — mmmnoBHUKa KopuuHOro. CHMXEHHE CO-
nepxanans cymmbl @C Takke HaOmronmaercs B dazy
W3MEHEHHsL OKPacKu JIHCTheB. BeposTHO, Makcu-
ManbHOe KoamdecTBo OC HakarumBaeTcsi K MOMEH-
Ty ()OPMUPOBAHMS 3€JICHBIX JTUCTHEB, YTO CBSI3aHO C
aKTUBHBIM cuHTE30M D C B XJIOPOIIACTAX JIUCTHEB.

Ha mpoTspkeHnn BereTaroHHOTO Teprosia Mak-
cuMaibHOe coneprkanrie dJI HabIFOIAIOCH B CTA MO
nosiHOro obnuctBeHus. B sto Bpems DJI ncnonsb3y-
IOTCS- B KQ4eCTBE CTHMYJIITOPOB POCTOBBIX IpOIIEC-
COB, ITIe. OHM TO/BEPraroTCsl BTOPUYHBIM OHOCHHTE-
TUYECKUM TIpolieccaM. B cramuro pa3BUTHS MOYEK
copepxxanre DJI cHmwxaercs Ha 58% y cMOPOIUHBI
yepHOit, Ha 40% y KanuHbl 0OBIKHOBEHHOM, Ha 35% y
MIAMOBHUKA KOPHYHOTO. MakcuMmanbHOe YMEHBIIIe-
uue OJI Habmonaercs ocenpto Ha 77% y CMOPOJTHBI
yepHoii, Ha 40% y KanuHBI 0OBIKHOBEHHOM, Ha 90% y
HIMTIOBHUKA KOPUYHOTO.

Tadmuma 1

Coaepxanue cymMmbl peHOIbHBIX coeuHeHnil (PC) u paaBonongos (PJI) B % ot cyxoil Macchl

®deHodazbl pa3BUTUSI KYCTAPHUKOBBIX PaCTEHUN
PacturenbHbie OO0ucTBeHME: PazButne nouek: N3MeHeHune okpacku Jin-
00BEKTHI MOJIHOE OOJMCTBEHNE pasBep3aHue CTHEB: HAYaJIO MOXKEITECHUS
JINCTHEB

CMoponnHa oC DJI oC DJI oC DJ1
qepHast 39,440,35 | 2,1+0,02 | 10,3+0,32" | 0,8+0,03° 11,4+0,15* | 0,4+0,01"
(Ribes nigrum L.)
Kanunza 06bikHOB. | 53,540.21 | 1,3+0,03 | 17,5+0,54" | 0,8+0,03" 15,3+0,21* | 0,5+0,02"
(Viburnum opulus L.)
lInnoBHuk kopud- | 61,240,32 | 2,240,03 | 25,0£0,621 | 1,44+0,04" 20,7+0,32" | 0,2+0,01"
He1ii (Rosa
cinnamomea L.)

Mpumeuanne: * — p< 0,05 10 cpaBHEHUIO ¢ (a30il OGIUCTBEHUS PACTCHHUIA.
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Tabnuna 2

CojaepsxaHue 1MeHOBBIX KOHBIOTaTOB (MKMOJIb/T TKAHH) B PACTHTEJIBHBIX 00beKTaX

(DCHO(bEBI)I Pa3BUTHUA KyCTAPHUKOBBIX paCTeHI/Iﬁ
P Oo0nucTBeHuE: PaszButue moyek: N3menenue OKpacCKu Jin-
ACTUTENBHBIE 0OBEKTHI
IIOJIHOC Ppa3BEp3aHUC CTBCB: HA4YaJI0O
00JIMCTBEHNE IIOXKCJIITCHUA JINCTHEB
Cmopoauna uepHast 0,74+0,006 0,80+ 0,130 0,0510,0081
(Ribes nigrum L.)
Kanmaa 06BIKHOBEHHAS 0,38+0,004 0,87+0,119" 0,07+0,009"
(Viburnum opulus L.)
IIMITOBHUK KOPHYHbIIT 0,21+0,003 0,16+0,009" 0,04+0,007"
(Rosa cinnamomea L.)
Hpumeuanue:  — p< 0,05 o cpaBHeHuIO ¢ (Ga30ii OGIUCTBEHNS PACTCHHIL.
Tab6numa 3
M3MeHeHus1 aKTUBHOCTH KaTaia3bl (MKMOJIB/MHH'T) B PACTHTEIBHBIX 00beKTaX
Denodaspl pa3BUTHS KyCTAPHUKOBBIX PACTCHUN
Ob6nucrBeHue: PasButue mouek: N3meHeHne OKpacKku JINCTh-
PacturensHble 0OBEKTHI
IIOJIHOE OOJINCT- Ppa3BEp3aHUC €B: HA4YaJIO ITOXKCIITCHUC JIN-
BCHUC CTBHCB
CMOpOIMHA YepHast 0,350+0,0312 0,270+0,0213" 0,760+0,0161"
(Ribes nigrum L.)
Kannua 06BIKHOBEHHAs 0,599+0,0144 0,434+0,0391" 0,983+0,0482"
(Viburnum opulus L.)
I MMOBHUK KOPHYHBIi 0,298+0,0364 0,163+0,0981" 0,612+0,0173"
(Rosa cinnamomea L.)
Mpumeuanne: — p< 0,05 10 cpaBHEHHUIO ¢ (ha30it OOTICTBEHNS PACTEHMIA.
Tabnuna 4

H3MeHeHHs1 aKTHBHOCTH IIYTATHOHPEAYKTA3bl (MKMOJb/4°'T) B PACTHTEJIBHBIX 00bEKTAX

®denodasbl pa3BUTHS KyCTAPHUKOBBIX PACTCHUH
OO0ucTBeHME: Pa3zBuTHne mouek: M3menenue okpacku u-
PacrurtenbHbie 00BEKTHI
MOJIHOE O0JIHNCT- pasBep3aHue CThEB: HAYAJIO TIOXKEIITEHHSI

BEHHUE JIUCTHEB
Cmopoanna yepHast 271428 1744241 112+2,51
(Ribes nigrum L.)
Kanuna oObIKHOBEHHAS 156+£2.4 140+1 ,51 1 E§2i2,01
(Viburnum opulus L.)
IINMOBHHK KOPHHYHBIIA 70,6+1,7 45,9+1,8" 51,142,1°
(Rosa cinnamomea L.)

T = "
Ipumeuanue: — p< 0,05 mo cpaBHeHUIO C (Pa30i OONMUCTBEHUS PACTECHUIA.

Kak BugHO U3 Tabia. 2, oTMeHanoch yBeJanueHHe
coJiepKaHus AMEeHOBBIX KoHbIoraToB (1K), panHux
MPOAYKTOB CBOOOJTHOPATUKAIBHOTO OKHCIICHHS, B
(hazy packpeITHs JTUCTOBBIX Mouek Ha 129% y ka-
JUHBI 00bIKHOBeHHOM. OceHblo B a3y nm3MeHeHus
OKPACKH JINCTHEB OTMEYAETCS] CHMIKEHHE COZepKa-
Hust JJK na 81% y KanuHbl OOBIKHOBEHHOH M Ha
93% HUKE KOHTPOJIS Y CMOPOJUHBI YEPHOU.

VY Bcex WuccheayeMbIx OOBEKTOB HAONFOaeTCs
HM3Kasl aKTMBHOCTh KaTajasbl B IMOYKaX, [0 CpPaBHE-

HHIO C JIUCTHSMH. DTO OOBSCHSIETCS TEM, UTO TIOYKH,
BO3MOXKHO, €Ill¢ HAXOJWINCh B COCTOSIHMH BBIHYXK-
JICHHOTO TIOKOSl. YBEJNWYCHHE aKTHBHOCTH KaTajiasbl
HabOmonaercs B (azy W3MEHEHHUs OKPAaCcKH JINCTHEB Ha
63% y xanuHb! 00bIKHOBEHHOM, Ha 105% y mmmoBHU-
Ka KopraHoro 1 Ha 117% y cMmopoauHs! yepHOi. Be-
POSITHO, 3TO CBSI3aHO C HAKOIUICHHEM 3a BEreTalMOH-
HBIA IEPHUOJ IEPEKUCHBIX COCANHEHHH.

AxTHBHOCTH TiayTatnonpeaykrassl (I'P) mocro-
BEPHO CHIXaeTcsi B (pa3y pa3BUTHS MOYEK Y CMO-
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POIMHBI YEPHOM, IUITOBHUKA KOpUYHOTO Ha 35% 1
KaJMHbI 00BIKHOBeHHOW Ha 10% COOTBETCTBEHHO,
Mo cpaBHeHHIO ¢ ¢a3oil oonucTBeHus. B ¢a3zy us-
MEHEHHS OKPACKHU JIMCThEB aKTUBHOCTH ['P y cMo-
POIMHBI YePHOW W MIMITOBHUKA KOPUYHOTO YMEHb-
maetcs Ha 59% u 27% COOTBETCTBEHHO, IO CpPaB-
HeHUIo ¢ (ha3oii oOMucTBeHHS. Y KaJUHBI OOBIKHO-
BEHHOM MPOUCXOIUT yBEIUMYEHUE aKTUBHOCTH [P
Ha 17% 1o cpaBHeHUIO C (pa3oii 0OIMCTBEHUSI.

[lomydeHHbIe pe3yNbTaTHl TO3BOJSIOT OMpee-
JIUTh MaKCUMaJbHO Ys3BUMBIC (peHOda3bl i pac-
TUTENBHOTO OpPraHMW3Ma, a TaKXKe JaTh OLEHKY H3-
MEHECHHHA (HHU3MOJIOTO-OMOXMMHYECKUX ITOKa3aTe-
JieH, OTpaXKAWIIUX KUZHECITOCOOHOE (YHKITHO-
HaJIbHOE COCTOSIHUE PACTUTEIHLHOIO 00BEKTA.

3axmouyenue. Ha ocHOBaHMM TIPOBEIEHHBIX HC-
CJICIOBAHMI MOXKHO CEJIaTh CIICAYIOIINE BBIBOJIBL:

1. CpaBHUTENBHBIA aHAMU3 OWOXUMHUYECKHX
MOKa3aTeNel MO3BOJIMI BBIIBUTH (DEHOIIOTUYECKHUE
(ha3pl pa3BuTHs ¢ 00Jee BBICOKHM COJIEpKaHHEM
AHTHOKCUJAHTOB (DCHOJIBHOTO THIIA, KOTOPBIC
MOXKHO PEKOMEH/IOBaTh /sl cOOpa B Ka4ecTBE WC-
TOYHHUKOB TIPUPOJHBIX aHTHOKcHIaHTOB. Cojep-
JKaHME BTOPUYHBIX META0OIMTOB (CyMMa (heHOJb-
HBIX COCIMHEHHWM, cymMMa (DJIJaBOHOMJIOB) MaKCH-
MaJbHO Ha CTa/IMU TOJHOTO OOJMCTBEHUS B JINCTh-
SIX KaJIMHBI OOBIKHOBEHHOM.

2. Ha srane Hayayia ru0einu JUCTHEB Y Pa3HBIX
KYCTapHUKOBBIX pacTeHUd B 5—15 pa3 ymeHbIIaeT-
cs1 00pa3oBaHUE TUEHOBBIX KOHBIOTATOB.

3. Ha srane nauaia rudeinu JUCTHEB Y. Pa3HBIX
KYCTapHUKOBBIX PACTEHHWH OTMEUYEHO ITOBBIMIECHUE
aKTHBHOCTU Kartanasbl B 1,64-2,17 pa3za, a Takxe
CHIDKCHHUE AaKTHBHOCTH TJIyTaTUOHPEIYKTa3bl B
JIUCTBSIX CMOPOAMHBI YepHOU B 2,42 pasa, B JHCTb-

X MUNoBHUKA B 1,38 pa3za coorBercTBeHHO. [Ipn
COXpAaHEHUU AKTUBHOCTH I'P B JHCTBAX KalHMHBI
OOBIKHOBEHHOIA.

TakuM 00pa3oM, 3aroTOBKY ChIpbs Ui Ouodap-
MAIIEBTHYECKOTO HCIIONB30BAaHHUS C IIENBI0 TMOTyde-
HUSE OM0(pITABOHOHIIOB 1IEIECO00Pa3HO OCYIIECTBIISITH
Ha CTaJMH TOJHOTO OOJMHMCTBEHUS. Broxummdeckum
KPHUTEPUEM Pa3BUTHS MOYCK MOXKET CIY)KUTh TOBBI-
IIEHHBI YPOBEHb AUEHOBBIX KOHBIOTATOB, a OMOXH-
MHYECKAM KpHTEpHEM Haualla THOeNN JUCThEB — T0-
BBIIIICHUE aKTUBHOCTH KaTaJla3bl.
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