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Annomayusn. B paboTe MCCIEAYIOTCS MPOTEKTOPHBIE CBOMCTBAa BOAHOTO IKCTPAKTA KYKOJIOK
menkonpsaga (BOKIL) B ycnoBHsIX TOKCHMUYECKOro JeMCTBUS MOHOB MeIu Ha Mopdomerpuueckue
napamerpel B Allium-tecre. Memoowr uccnedosanus: Allium-tect, Mopdomerpuueckme
MapaMeTpsbl, CTATUCTUYECKUI aHaIU3. YCTAaHOBJIEHO, YTO IPU COBMECTHOM Hcnoib3oBanuu BOKIII
u cynbdara menu B KoHneHTpanuu 100 MkM uHruOupoBaHus pocTa KOpHEH HE TPOUCXOIUT U JAaXKe
crumynupyercss npu  npumenenun BOKII B xonumentpamuu 1 mi/10 Mma  pactBopa.
CtumynupoBaHue pocTa KOpHEH oTMedaeTcst U pu coBMecTHOM npumenenuu 1000 MxM cynbdara
menn 1 BOKII B konnentparwu 10 mir/100 M pacTBOpa OTHOCHTEIBHO BAPHAHTOB HCIIOIB30BAHUS
TONBEKO cynb(dara Mean. CylecTBEHHOE YMEHBIICHUE MapaMeTpa «UIHHAa popocTkoB» B 1,3—6,0
pa3 Mo OTHOLIEHMIO K KOHTPOJIIO HAOJ01a M MTPU IPUMEHEHUH HOHOB MeH B KOHIIEHTpauusax 100—
1000 mxM, B TO BpeMs Kak IpHU KOHLEHTpanuu Metaia 10 MKM He BBISIBIEHO HEraTHBHOE MX
NeiicTBre Ha pa3BUTHE MPOPOCTKOB. llosBneHne 60koBbIx KopHEH B 20—50% ciydyaeB HaOmronanu
TOJIbKO B BapuaHTax ucrnoibp3oBanusi BOKIII. Takum o0pa3om, npu n3ydeHuH MOphOMETPUUECKUX
apaMeTpoB MPOPOCTKOB JyKa (OTHOCHUTENIbHBIA MPUPOCT KOPHEH, JJIMHA MPOPOCTKOB, UX Macca)
yCTaHOBJIEHO Moauduiupyomiee nporekropHoe Bausiaue BOKII npu coBMeCTHOM NPUMEHEHUH C
cynbparom Meau B koHIeHTparusax 10 u 100 mxM. IIpu xonnentparuu 10 ma BOKII/100 mu
pacTBopa ero (pUTo3amUTHbIE (PYHKIIUYU 10 OTHOILIEHUIO K HOHAM MEIH MPOSIBIISIOTCS CUJIbHEE.

Abstract. This paper investigates the protective properties of the aqueous extract of silkworm
pupae (CABG) in terms of the toxic effect of copper ions on morphometrically parameters in
Allium-test. Methods: It is established that the joint use of aqueous extract of silkworm pupae and
copper sulphate at a concentration of 100 pm growth inhibition of roots is not happening and even
stimulated by the application of aqueous extract of silkworm pupae at a concentration of 1 ml/10
ml. Stimulation of root growth is also observed with the combined use of 1000 um copper sulfate
and aqueous extract of silkworm pupae in a concentration of 10 ml/100 ml of the solution with
respect to the use of copper sulfate only. A significant decrease in the parameter ‘length of sprouts’
in 1.3-6.0 times with respect to the control was observed when using copper ions in concentrations
of 100-1000 microns, while at a metal concentration of 10 microns no negative effect on the

development of sprouts was established. The emergence of lateral roots in 20-50% of cases
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observed only in the use of aqueous extract of silkworm pupae. Thus, in the study of morphometric
parameters of seedlings of onion (the relative growth of roots, length of shoots, their weight) set the
modifier of the protective effect of aqueous extract of silkworm pupae when used together with
copper sulfate in concentrations of 10 and 100 um. At a concentration of 10 ml of aqueous extract
of silkworm pupae/100 ml solution protective function in relation to ions of copper are more severe.

Knioueswvie cnosa: NpoTeKTOpHBIC CBONCTBA, aHTUOKCHIAHTHI, Meib, Allium-tect.
Keywords: protector properties, antioxidants, copper, Allium-test.

Menp — MHKpO3JIEMEHT, HEOOXOAUMBIN ISl )KU3HEACATEIbHOCTH OPTaHU3MOB, OTHOCHTCS K
rpynmne Tsokensix MetaiuioB (TM). B pactenusix menp sBisieTCsl KaTalUTHUYECKUM KO(PaKTOPOM B
TaKMX OMOJIOTHYECKHUX Mpoleccax, Kak JbIxaHue, poTocuHTes, TpaHCHOPT *kKele3a, (huKcanus a3oTa,
3allUTa OT OKUCIUTENIBHOIO cTpecca, pocT u pazsutue [1]. Ognako, Onarogapsi CBoe XMMUYECKOM
aKTHBHOCTH, HOHBI MEI MOTYT OKa3bIBaTh OTPHULATEILHBIN 3(h(EKT, eciin KIeTKa He CIpPaBIISETCs C
UX JeTOKcuKauuen. PacTeHus BecbMa 4YyBCTBUTENIbHBI K HETaTUBHOMY BIUSHUIO MEIH, U €€
BpEIHOE JIeHCTBUE POSBISIETCS YKe IIPU KOHIICHTPAIIUN HE3HAYUTENIbHO BBIIIE ONTUMAIIBHOM [2].

B nocnenHue roapl BO3POCIO KOJNMYECTBA MYyONMKAlMA, B KOTOPBIX OOCYKIAeTCs
BO3MOXXHOCTh Moaudukanuu neiictBuss TM Ha KyJIbTypHBIE pAcTeHUsT TNPH NPUMEHEHHUU
OMOJIOTMYECKH AaKTHBHBIX BEIISCTB PAa3HOW XUMHUYECKOH Npupoasl. PaHee ObUIO 0OOHapyXeHO
MHTHOUpYIOlee JeHCTBIE BOIHOTO SKCTPAKTa KYKOJIOK TyOOBOTO HIENKOMpsiia (Janee Mo TEKCTY —
BOKIII) na obpa3zoBanue iN ViVO akTHBHBIX (OPM KHCIOpOAa M TajJOreHOB B HEWTpodHIax, 4To
CBUJIETEIBCTBYET 00 €ro aHTHOKCHIAHTHOM JiekcTBHUH [3]. OHAKO cilienyeT MPUHATH BO BHUMAHUE,
YTO AHTUOKCUAAHTHI, B 3aBHCHUMOCTU OT KOHLEHTpAaLUMU U JIpYrux (akropoB, MOTYT B pa3zHOM
CTETeHU BIUATH Ha 001[ee COCTOSHHUE OPTaHU3Ma U €ro alaiTUBHOCTb.

[ToaTomy akTyanbHbIM siBIIseTCs BcecTopoHHee u3ydenue BiusiHus BOKII Ha pacrenus. B
IIPEJICTAaBICHHON paboTe Mbl MCCIENyeM BO3MOXKHBIE ITpoTeKkTopHble cBoiicTBa BOKIII B ycioBusx
TOKCHYECKOTO JICHCTBUSI HOHOB MeM Ha MopdomeTpudeckue napamerpsl B Allium-tecre.

Memoouka uccredosaruil

BozneiictBue cynbgpara meau um BOKI nHa pensmuecss KIETKM pacTeHUN H3ydalld C
MIOMOIIbI0 MOJIEJIbHOM CHCTEMBI, KOTJIa HCIOJIb30BajIl KOPHEBYID MEPHUCTEMY UETHIPEXIHEBHBIX
IIPOPOCTKOB JiyKa copta «ITyrTrapren».

[IpopamuBanue ceMsiH Jyka, U3ydeHHe MOpP(HOMETPUUYECKUX MapaMeTpoB MPOPOCTKOB JIyKa
(OTHOCUTENBHBIN MPUPOCT KOPHEH, AJTMHA MPOPOCTKOB, MX Macca) U MX aHaJIU3 BBIMOJIHSIIM 110 [2].
BapuaHThl ombITa: KOHTpOJIbHAS TpyIa, Tpu BapuaHTa koHueHTpanuit CuSO4 x 5H20 (10; 100;
1 000 MxM, KkBamuGHUKaLKU Y. J1. a.) U 110 IBa BApHaHTa COBMECTHOTO NMPUMEHEHUS Cylb(haTra Meau
u 3KkcTpakTa B KoHueHTpauuax 10 min BOKII/100 mn pactBopa u 1 ma BOKII/100 ma pactBopa,
COOTBETCTBEHHO, D1 u D2. BoAHBIH 3KCTPAaKT KYKOJIOK KHUTalCKOro JyOOBOTO HIEJIKOMNpSAIa
MOJTy4yaldu B COOTBETCTBMM C aBTOpcKUM cBuaerenbcTtBoM CCCP Nel787439A1 (Tpoko3 B. A.,
Jlorom T. JI., AbpamoBa A. b. u np.). B mnombope KOHIEHTpanMii TKEIbIX METAJJIOB
PYKOBOJICTBOBAINCH JMTEPATYpHBIMH JaHHBIMH [4]. Craructuueckyro o0pabOTKy pe3yiabTaToB
BBIMOJIHSJIM € HKCIOJIb30BaHUEeM Tporpammbl EXxcel. J{ns cpaBHeHHs BBIOOPOK HCIIONB30BaIH t-
kputepuil CTbrOJIEHTA.
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Pe3zynemamul uccnedosanuii

[Ipy u3yd4eHUM TOKCHUYECKOTO BIHMSIHHUA HMOHOB MEIM HAa KOPHEBYIO CHUCTEMY JyKa ObLIO
BBISIBJIECHO BO BCEX OIIBITHBIX BAapUaHTaxX CJEAYIOLIEE: IO CPaBHEHUIO C KOHTPOJEM OTMEYalu
CYIIIECTBEHHOE YMEHBIIICHUE TOKAa3aTeNlsl «OTHOCHTENbHBIA IpupocT KopHeh» (Pucynok 1). B
KOHTPOJBHOU rpymie B pe3ynsrare npumeHeHuss BOKII BoisiBIIeHO HHTMOMpPOBaHNUE POCTa KOPHEH
OTHOCUTENBHO KOHTpons (0e3 mpumenenuss BOKII). B To ke Bpems yCTaHOBIEHO, YTO TNPH
coBmecTHOM Hcnionb3oBannu BOKII u cynbpara meau B konueHtpamuu 100 MkM uHrnbupoBaHus
pocTa KOpHEH He MPOMCXOAUT MO OTHOIIEHUIO K COOTBETCTBYIOIIMM KOHTPOJbHBIM BapUaHTaM M
naxe crumynupyercs npu npuMmeHennn BOKII B konmentpamuu 1 mi/10 mi pactBopa (32).
CtumynupoBaHue pocTa KOpHEH oTMedaeTcs U pu coBMecTHOM npumenenun 1000 MxM cynbdara
vMequ u BOKII B konmentpammu 10 mu/100 mur pactBopa (D1) OTHOCHTENBHO BapUAHTOB
MCIOJIb30BaHUS TOJIBKO Cyib(ara Meau.
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Pucynok 1. OTHOcHTENbHBI MPUPOCT KOpPHEH MPOPOCTKOB Jyka mocie oOpadotkn BIKII u
Pa3IMYHBIMU KOHIIEHTPALUSIMU cybdaTta meau, MKM.

OnHMM W3 HETaTUBHBIX MPOSBICHUI BIUSHUS MOHOB MEAW Ha MOp(oOreHe3 yka sIBISETCS B
3aBHCHMOCTH OT KOHIIEHTpPAllUU MEeTajljla MOCJIEAYIolee YTHETEHUE POCTa U Pa3BUTHSI IPOPOCTKOB,
YTO CKa3ajJoCh HAa CHW)KEHHUU BEIMUYMHBI 3HAYEHWH IO JJIMHE MPOPOCTKOB, OTCYTCTBUU OOKOBBIX
KOpHEH, ChIpoil Macce NMpopoCTKOB. CylIECTBEHHOE YMEHBIIEHUE MTapaMeTpa «IJINHA IPOPOCTKOB»
B 1,3-6,0 pa3 mo OTHONIIEHHIO K KOHTPOJIO HAOMIOOand TpU NPUMEHEHWH HOHOB MEIU B
koHueHTpanusax 100-1000 mxM (PucyHnok 2), B To BpeMs Kak Ipy KOHIIEHTpauu meTtaiia 10 mxM
HE BBISIBIIEHO UX HETaTUBHOE JIEMCTBHE HA Pa3BUTHE MPOPOCTKOB.

JlomycTuMO, 4TO MHTHOMPOBAHHE POCTA U PA3BUTHUS MPOPOCTKOB MOIJIO OBITH CIEICTBUEM
W3MEHEHUH, MPOUCXOMSIIMX Ha KIETOYHOM YpPOBHE B MEPHUCTEMAaTHMYECKHX 30HaX IOOEroB W
KOpHEH, MOCKOJbKY KJIETKH MepHCcTeM HauOojee YyBCTBUTEIbHBI K JEWCTBUIO Pa3HOOOpPA3HBIX
XMMHUYECKHX areHTOB, B TOM YHCJIE€ M K MOHAM TSDKEJIBIX METAJUIOB.

[losiBnenne OokoBbIX KopHell B 20-50% ciywyaeB HaOmOnaauM TOJNBKO B BapHaHTax
ucnonbs3oBanusi BOKIII: B KOHTPOIBHOM TpyIiNie U MPU COBMECTHOM MPUMEHEHUU Cylb(dara Meau B
koHueHTpanusax 10 u 100 mxM.

[Tocne BoO3melcTBHS HA TMPOPOCTKU JIyka cyinbdara mMenu B koHieHTparuu 1000 MM He
MIPOMCXOWIIO POCTA U Pa3BUTHUsA 1MOOETroB, B ToM uuncie u npu npuMmenennn BOKII. Tlo manabIM
[2], mast myka cBepXJIETaIbHBIMU KOHIIGHTPAIMAMH Cylb(aTa MeAu SBISIOTCS KOHIEHTparmu 50—
1000 MxM, B TO BpeMmsl Kak 1O JAaHHBIM [5], IpeaenbHo aomyctumas koHieHTpanus aisa CuSOy x
5H>0 (monoB menn) cocrapisieT S00 mr/it (310 okoso 2000 MKkM).
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Pucynok 2. JlnmHa W Macca TpPOpPOCTKOB Jyka mocie oOpadorkn BOKII w  pasnmunyasiMu
KOHIIGHTpAIUsSIMHU cyJibhaTa Menu, MKM.

3axnmouenue
Takum oOpa3zoM, TpH H3Y4EHUH MOPPOMETPUUYECKHX MApaMETPOB MPOPOCTKOB JIyKa
(OTHOCHTENBHBII IPUPOCT KOPHEH, [UTMHA TPOPOCTKOB, HX MAcCa) YCTAHOBICHO MOAH(UIIMpYIOIIee
nporekropHoe BiusHMe BOKII npu coBMecTHOM NpUMEHEHHMH C cylb(paroM Meau B
konueHtpamusix 10 u 100 mxM. Ilpu konmentpanmu 10 mm BOKIL/100 mi pactBopa ero
¢uTO3amUTHBIC (PYHKITUH 10 OTHOIIEHHIO K HOHAM MEJIU TPOSIBIISIOTCS CHUIIBHEE.
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