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yCOBepI_HeHCTBOBaHI/Ie KOMITO3MIIUH IMTUI'MCHTA KpaCHOI\/'I CBECKIJIbI

O0nacTh TEXHUKH

Hacrosiinee u300peTeHHe OTHOCHUTCS K CHOCOOY MONYYEHHs] KOMIIO3WIIMU ITUTMEHTA
OeranarHa M3 PACTEHUI KPAaCHOW CBEKJbI, BKIHOUAIOIIEMY NPenyOOpPOYHOE OMPLICKUBAHHME
JINCTHEB O6pa3>y}0Ll[I/IM OTHJIEH COCAUHCHHEM, K HOqueHHOﬁ KOMITIO3UIIUU ITUI'MECHTA 6eTa,JIa,I/IHa
n HpI/IMeHeHI/IIO l'IO.]'Iy‘-IeHHOfI KOMITIO3UIIUU ITUTMECHTA 6eTaJ'IaI/IHa AJA OKpaLHI/IBaHI/Iﬂ C'be)lO6HOFO

MPOIYKTA.

YPpOBEHb TEXHUKHU

HNmeercss pacTywmuii cnpoc Ha HaTypajibHble IHINEBbIE KPACUTENIH, KOTOpPblE MOTYT
3aMEHUTb CHUHTETHYECKHE KpacUTeNu BCJIEICTBHE KaK Y)KECTOUAOLIUXCS IPaBOBBIX
OrpaHHYEHUH, Tak u o3abo4deHHocTH norpeduteneil. KpacHas cekna (Beta vulgaris L. spp.
vulgaris), U3BeCTHAsI KaK CBEKJIA, SIBJSIETCS UICTOYHHUKOM HATYPaJbHBIX KpacUTeNeld OeTaanHoOB.
beranaunpl — 3TO LIMPOKO pacIpOCTPaHEHHbIE BOAOPACTBOPUMBIE IUIMEHTBI, KOTOpbIE
3aMELIAl0T AaHTOLMaHbl B pacTeHuax otpspa Caryophyllales (I'BO3AMKOLBETHBIX, WU
I'BozanuHONBETHBIX). beTamannel nMer0T Gojiee BBICOKYIO PacTBOPHUMOCTD B BOZE M KPACSIIYIO
CIIOCOOHOCTh, Y€M AaHTOLMAHWHBL beTamauHbel NpeAcCTaBisIOT COOOW INPEKPACHYK 3aMeHy
CHHTETHUYECKUM IMHIIEBBIM KPACUTEISIM KPACHO-(PHUOJETOBOTO I[BETA.

berananHpl XOpoILIO M3BECTHBI KaK TPYINa COENMHEHUH, NMPUIAIOIINX LBET MHUIIEBBIM
NPOAYyKTaM, OBOINAM M I[BETaM M OTBETCTBEHHBI 3a KPACHBIN, OPAHKEBBIH U JKENTHIH LIBETA
MHOTHX BHJOB pacTeHHMH. berananHbl — HETOKCHYHBIC NMHUIMEHTBHI, M TO3TOMY O€TaJlauHBbl,
BbIJIEJIEHHbIE M3 ()PYKTOB M OBOILIEH, HMCIMOJb30BAIM B KAa4eCTBE IMHIIEBBIX KPACHTENEH IS
o0ecrieueHHsI [[BETA B [[BETOBOM JHAIa30HE OT KPACHOT'O JIO YKEJITOTO.

Komnosunus OerananHa, moyydaemasi W3 KpPacCHOW CBEKJIbI, CONEPKUT 1B pa3HbIC
BOJIOPACTBOPHMbBIE€ TPYMIBI MMUTMEHTOB, & WMEHHO. KPacHO-(QHUOJETOBblE OETallMaHUONHBI U
JKenTble OeTakcaHTHHBL B 3penoii kpacHoi cBekiie 75-90 % Bcex OeTallMaHUAWHOB COCTOSIT U3
NUTMeHTa OeTaHWHA, UMEOLIEr0 KPAcHbI LBET. beTaKCaHTHHBI COCTABISIOT HE3HAUYUTENBbHYIO
94acTh KOMITO3ULIMH OeTallanHa, B KOTOPOH BYJIBraKCAaHTHH, UMEIOIIUI JKENThIH LBET, SIBJISETCS

OCHOBHBIM U3 NNPUCYTCTBYHOIIUX OeTaKCaHTHHOB.
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Cy1ecTByeT NMOCTOSHHOE JK€NAaHUE YJIYUIINTh KOMIIO3ULIUIO MUTMEHTA, MOJYUEHHYIO U3
KPAaCHOH CBEKJIBI: MOJYYUTh YIIYULIEHHYIO CTAaOUIIbHOCTH, OOJee BBICOKHMI BBIXON, Ooee spKue
LBETa U T.A..

CoenuHenusi, KOTOpble 0OPa3yIOT 3TUJIEH NMPU ONPLICKUBAHUM PACTEHUH, MPHOOPETAroT
OonbIIoe SKOHOMUYECKOE 3HAYEHHE, MOCKOJBbKY HCIONB3VIOTCSA Ui YCKOPEHMs Pa3JIMUHBIX
peaxiuil Ha STUJIeH, TAKUX KaK CTHUMYJISILHS LBETEHUS, CTUMYJISILUS TTOTOKA JIaTeKca, OragaHue
JUCTHEB U BETOUEK, CO3PEBAaHME IIJIOZ0B, OMalaHue IIOI0B U PACKpPbIBAHHUE CTPYUKA.

Psn Takux oOpasyloImmuxX STUJIEH COENUHEHMH W3BECTEH B YPOBHE TEXHUKH —
NOIXOZSALIMMHU NIPUMEPaMH SIBJISTIOTCS, Hanpumep, 3tedor (Ethephon), cunana (Silaid), anp3ons
(Alsol), ACC (M. S. Reid, 1988; Yoseph Levy et al. 1979).

Chethana et al: "Aqueous two phase extraction for purification u concentration of
betalains”, J. Food Eng., vol. 81, no. 4, 15 March 2007, p. 679-687 packpbiBaeT OYHIIECHHbIC
KOMITO3UIIMM TMUTMEHTa OeTalanHa, MOJY4YEeHHBIE IMyTeM SKCTPAKLUH W3 KPAaCHOH CBEKJIBL
JByx(a3Hast SKCTpakLysi NPUBOAMIA K YHAJICHHUIO CaXxapoB M MOJMMEPOB, YTO JaBAJO
OYHINEHHYIO KOMITO3ULIMIO OeTaanHa.

Leticia Christina Pires Gonalves et al: "A comparative study of the purification of
betanin”, Food chemistry, vol. 131, no. 1, 23 August 2011, p. 231-238 Takke pacKpbIBaeT
KOMITO3UIIMM TUIMEHTa OeTallanHa, IOJYYEHHbIE CEMbI0 pa3HBIMH CHOCOOAMH, INpHYEM
MoHOOOMeHHast xpomatorpadus siBisercs Haubonee >(dexkTuBHbIM criocoboM. OuHIEeHHBIE
o0pasiel comepkany Oojiee BBICOKOE KOJIMYECTBO €ro smuMepa H300eTaHHHA, YeM CBEXUH
3KCTPAKT.

US 4 401 454, Fritz Charles et al, 30 August 1983 oTHOCcHTCS K mpoleccy peryisiuuu
pocTa Ji MOJYYEHUs] YPOKAHHOCTU KyJNbTyp. YCHUJIEHUS LIBETA BBIPAIIMBAEMON KYJbTYypbl HE
BBISIBJICHO WJIM HE SIBJISIIOCH 3a/ladeil, KpOMe TOro, KOPHEIIOAbI He UCCIIEOBANIUCh, a B CyYae
KapTodes, KOTOPhIA TakKe HAXOIUTCS IMOJ 3eMJIeH, MPUMEHSTH HAHECEHHE 3TUX COCIUHEHUHN
Ha KapTodesb nepes mocaakoi U He HAHOCHITH IyTeM ONPBICKUBAHUS JIUCTHEB.

Singh O.S. et al: "Effect of plant growth regulators on beta cyanin synthesis in Celosia-
argentea var. christata in the dark”, Z. Planzenphysiol. April 1976, p.189-196 omnuceBaeT
npopocme cemena Celosia argentea var. christata, uHKyOMpoBaHHbIe B 4Yamkax Ilerpw,
COZEPIKALINX TAKXKe ayKCHH, LIUTOKWHUH, UHTHOUTOD WMJIM STWJIEH AJISI UCCIENOBAHMS BJIUSTHHS
WX JIEHCTBUS HA CHHTE3 OeTalliaHiHa Ha IPOPOCTKAX, BBIPAIIEHHBIX B YCIOBUSAX TEMHOTBL

B Shifeng Cao et al: "The effects of host defence elicitors on betacyanin accumulation in
seedlings", Food Chemistry, 5 April 2012, vol. 134, no. 4, p. 1715.1718 cemena A. Mangostanus

npopacranu B Oydepe, comepxkamem stedoH (Ethephon). O6paborka mpopocTkoB 3TedoHOM
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(Ethephon) mokasana, uro 0,1 Mmonb u 1 MMOJb HE BBI3bIBAIM HAKOILUICHHS MUTMEHTA B
npopoctkax Ammaranthus, Toraa kak 5 MMOJIb, O-BUJUMOMY, OKa3bIBAJIN BO3AECHCTBHE.

B Igbal Singh Bhual et al: "Effect of some growth substances u phenolic compounds on
membrane permeability in Beet Root”, Phyton. Annales Rei Botanicae, vol. 25, no. 1, 28
February 1985, p. 177-184 kpacHy1 CBEKJIy HCIOJb30BAJIM B KaYeCTBE SKCIIEPUMEHTAIBHOTO
MarepHuajia B UCCJIEIOBAHUH, TI€ MCTeUYeHHe OeTalMaHWHA W W3MEHEHHs MPOBOAUMOCTH ObLIH
B3SITbI B KQUeCTBE JBYX MapaMeTPOB MPOHHLAEMOCTH. DTO mokasajio, 4ro stedon (Ethephon)
crocoOCTBOBAJ HCTeYeHHIO OeTanuanuHa npu 50 00./MuH.

Ucnerranne omnpeickuBanus 3tedpoHoM (Ethephon) pacrenmit kpacHoil cBekibl (Ha
JHUCThS1) W HCCIENOBAHUE BO3ACHCTBUS HAa HAKOIUIGHWE ITMTMEHTa B OpraHe pacTeHUs,

OTJIUYAOIIEMCS] OT 00pabOTaHHOTO, HUKOTTIA paHee He MPOBOIIIOCH.

CymHocTh n300peTeHus

Hacrosimee nzobpereHne 0THOCUTCS K CrocoOy MOBBIMIEHUS! KOHLIEHTPALUU OeTaJanHOB
Y OTHOILIEHUs] O€TaHWHA K BYJIbIaKCAHTUHY B KPACHOH CBEKJIE.

HeoxxunanHo Obuto OOHApY’KEHO, YTO MPHU ONPHICKMBAHUU JIUCTbEB KPACHOW CBEKJIBI
00pa3yroIMM 3THJIEH COCIMHEHHEM mepen cOOpoM ypoxkas CpenHss KOHLEHTpalus MUTMEHTa
OerananHa B KOpHeIuogax oOOpaOOTaHHBIX PpACTEHUIl KPAaCHOW CBEKJIbl 3HAYMTEIBHO
YBEJIMYNBAJIACH [0 CPABHEHUIO C COOTBETCTBYIOLIMMHU KOHTPOJIbHBIME oOpasuamu. Kpome Toro,
HEOXKHUIaHHO ObUIO OOHAPYIKEHO, YTO ONMPBICKUBAHKE JTHCTHEB PACTEHUH KPACHOH CBEKJIBI Iepen
cOOpOM ypoKkasi OBBIIIAET OTHOIIEHHE OeTaHMHA K BYJIbIAKCAHTUHY B KOMITIO3ULIUK OeTajanHa
U3 KpacHOi cBekybl. Kpome Toro, HeokuAaHHO ObLI0 OOHAPYIKEHO, YTO OMPBICKMBAHUE JIUCTHEB
pacTeHul KpacHOM CBEKJIBbI mepea cOOpOoM yposkasi TIOBBIIIAET OTHOLIEHHE OeTajanHa K o0IeMy
KOJINYECTBY PACTBOPUMBIX TBEPJBIX BEIIECTB B KPACHOH CBEKJIE.

IlepBbIii acmeKT HACTOALIETO M300PETEHUsT OTHOCUTCS K CIOCOOY  MOJNYyYeHHUs
KOMITO3UIIMH MMUTMEHTa OeTajlanHa U3 PaCTEHUH KPACHOH CBEKJIbL, BKIJIOYAIOIIEMY CJIEAYIOLIHNE
CTauu:

(i): oOnpbICKMBaHWE JIUCTbEB PACTEHUI KPACHOH CBEKJIBI OOPa3yIOLINM 3TUJICH
COEIHEHUEM;

(ii): cOop pacTeHH KPaCHOM CBEKJIbI, ONPBICKAHHBIX Ha cTagui (i), 1

(iii): BeIOENeHHME OEeTaTaMHOB M3 PACTEHUI KPACHOH CBEKJIbI, COOpaHHBIX Ha cTtaauH (ii), C
MOJIy4€HUEM ITPH STOM KOMITO3ULIMH TUTMEHTa OeTalanHa.

Bropoii acmekr Hacrosimero W300peTeHHs] OTHOCUTCS K KOMIIO3UIMH ITUT'MEHTa

OeramanHa, MOJyUYEHHOU COTJIACHO CMIOCO0Y MO MEPBOMY aCIEKTY W/UJTU €0 BOIUIOIICHHIO.
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TpeTI/Iﬁ ACIICKT HaCTOoALICIro I/1306peTeHI/I$I OTHOCUTCA K MNPUMCHCHHUIO KOMIIO3HLIUU
NUrMeHTa OeTallanHa, TMOJYYeHHOH COrJIacHO Croco0y MO MepBOMY acCleKTy W/HWIH €ro

BOIUIOMICHUIO, AJIsI OKpallBaHUA C’beI[O6HOFO MMpPpOAYKTaA.

ITonpoGHoe onucanue n300peTeHus

Komnosuuuss nurmenta OeranavHa, mojydaemasl U3 KPAcHOH CBEKJIbI, CONEPIKUT IBE
pa3Hble TPymOmbl  BOJOPACTBOPUMBIX  MHIMEHTOB, a HMMEHHO. KpPacHO-(HOJETOBBIE
OeTauMaHUAMHBI W KEeNThle OeTakCaHTUHBL B 3pesnoli kpacHoit cBekie 75-90 % Bcex
OeTalMaHUIMHOB COCTOSAT M3 NMHUTMEHTa OETaHWHA, MMEIOLIEro KpacHbIN IBeT. berakcaHTHHBI
COCTABJISIFOT HEOONBLIYIO YacTh KOMIIO3WLUH OeTajanHa, TAe BYJIbraKCAaHTHH, HMEIOLIUI
JKENTBIM [BET, sBIsIeTCS Haubojee IOMUHHPYIOIMM. beraHuH Oojee crabuieH, deMm
BYJIbT'AKCAHTHH, KaK IPU KOMHATHOH TEMIIEpaType, TaK U PH HArPEBaHUU.

ITo yka3aHHBIM BBIIE TMPHUYUHAM, >KEJATEIbHO IOBBICUTH OTHOLICHHWE O€TaHMHA K
BYJIbTAKCAHTHHY B KOMIIO3ULMM IMTMEHTAa KPACHOW CBEKJIBI Ui TONy4YeHHs Oojiee sIPKOTro
KPacHOTO LIBETA.

Takum oOpa3om, Hacrosimee H300peTeHHE OTHOCUTCA K  Croco0y  MOJTy4eHus
KOMITO3UIIMHM MUTMEHTa OeTalanHa M3 KPACHOW CBEKJbI, KOTOPBIH AT MOBBIEHHBINH BBIXOX
OeTajaHOB, B 4YaCTHOCTU O€TaHWMHOB, W/UaU OOJiee BBICOKOE OTHOILIEHHE OeTaHWHA K
BYJIbTAKCAHTHHY.

YacTHOE BOIUIOIIEHHWE HACTOSILIEro H300PETeHUs] OTHOCUTCS K CIOCO0y MOJTydeHUs
KOMITO3MLIMH MTUTMeHTa OeTajanHa M3 PacTeHUH KPaCHOH CBEKJIbL, BKIIOYAIOLIEMY CIEAYIOIINE
CTauu:

(i): OnNpbICKMBAaHME JIUCTbEB PACTEHUIl KPACHOH CBEKJIBI OOpa3yIOLIMM 3TUJICH
COETMHEHUEM;

(ii): cOop pacTeHHI KPaCHOM CBEKJIbI, ONPBICKAHHBIX Ha cTanui (i), U

(iii): BbIEIeHNE OeTaalHOB U3 PACTEHHMH KPACHOH CBEKJIbL, COOpaHHBIX Ha cTanui (ii), ¢
MOJIy4€HUEM MPH STOM KOMITO3ULIMH TUTMEHTa OeTajanHa.

SICHO, YTO pacTeHusl KPaCHOM CBEKJIbI MPEICTABJISAIOT B JAHHOMW 3asBK€ PACTEHUs] KPACHOMU
CBEKJIBI, KOTOPBIE CITIOCOOHBI K MMPOU3BOACTBY MUTMEHTOB O€TaHUHA.

B mpeanodruTenbHOM BOILIOLIEHUH KpacHas CBeKJa mpenacTasisieT coboil Beta vulgaris
L. spp. vulgaris.

BrlpakeHne «ONpBICKUBAHUE JMCTHEB» OTHOCUTCS K METOAY ONPBICKMBAHUS PACTEHUI

NyTEM HAHECCHUA KUAKUX AKTUBHBIX HWHIPEAUCHTOB HEIMOCPEACTBEHHO Ha HX JIMCTbI. B
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HACTOSIIEM M300PETEeHHH OIpPBICKUBAHHUE JIMCTHEB BKJIOYAET HAHECEHHWE OJHOro miu Ooee
00pa3yroLIMX 3TUJIEH COEMHEHNH HETIOCPEACTBEHHO Ha JICThsI PACTEHHSI KPACHOM CBEKJIBI.

BripaskeHue «oOpasyromee 3TUJIEH COeAUHEHHE», MMeHyemoe panee Takxke «O2C»,
OTHOCUTCSI B JIaHHOW 3asiBK€ K COEJUHEHMIO, KOTOPOE€ BBIAENSET STUJIEH NPH ONPbICKMBAHUU
pacTeHMM WM JeHcTByeT Kak mnpekypcop otuieHa, kak ACC (1l-amuHOuUMKIIONpomnas-1-
KapOOHOBAs KUCIIOTA).

OO0pazyrolire >STHIICH COSIUHEHHSI, TOAXOIAIINE B HACTOSIIEM U300PETEHNH, BKITIOYAIOT,
HE OTpaHUYHUBASICh yKa3aHHbIMU, (2-xmopatuin)pochoHOBYIO KHUCIIOTY, (2-
XJIOPITHIT)MeTUIOUC((PEHUIIMETOKCH )CHIIaH, (2-XJIOPATHI)TPUC(2-METOKCUITOKCH)CHUIIAH /WU
l-amuHOIMKIIONpONaH- 1-kKapOoHOBYIO ~ kHcioTy. OOpasyromee S3THISH COSOUHEHHE I10
HACTOSIIIEMY H300PETEHUIO HA3bIBAIOT TAK)KE AKTHUBHBIM HUHTPEIUEHTOM.

Psin Takux o0pasyromMx 3TWJIEH COEAMHEHUIH KOMMEPYECKH IOCTYIIHBI, Hampumep, 2-
XJOp3THI(POCHOHOBAST KHUCIOTa TMOA TOPropeiIMu HamMmeHoBaHusMu 3TedoH (Ethephon),
O6pomedmop (Bromeflor), apBecT (Arvest) u 3Tpen (Ethrel), 2-
XJIOP3 THAMETHIIONC(() e HUIIMETOKCH )CHTaH Wi Ouc(OeH3MITOKCH )(2-XJIOPITHIT)METHIICHIIAH O]
TOProBbIM HamMeHoBaHueM cunann (Silaid) u 2-x710p3THNTPUC(2-METOKCHSITOKCH)CHIIAH TIOA
TOPrOBBIM HAMMEHOBAaHUEM aJib30Jib (Alsol).

B "acTHOM BOIUIOIIEHNH HACTOALIETO M300PETEHNUs UCTIONB3YIOT ABa WK Oosiee pa3HbIX
00pa3yrOLIMX 3TUJIEH COEMHEHMS.

B mpeamodTuTeNbHOM BOIUIOLICHUH HACTOSIEr0 HM300peTeHus oOpasyrolnee STHIIEH
COEMHEHHE MPENCTABISET CO00H 2-XIOpATHIPOCHOHOBYIO KHCIIOTY.

Criocob mo HacTosLmEMY H300PETEHHUI0 MOKHO MPEANOYTHTENBHO HCIIONIb30BATh IS
KOMMEPUYECKH OMNPABAAHHOTO MPOHM3BOJACTBA B OOJBIIOM MacuITade, TO €CThb BBIICICHUS B
6ospIOM MacITabe MUrMEHTOB OeTaanHa U3 PaCTeHUH KPaCHON CBEKJIBL

COOTBETCTBEHHO, MOXKET OBITh MPEANOYTHTENBHO, YTO BBIICNIEHHE OeTallanHOB Ha
cragui (iii) MPOBOAST U3 MO MEHbIIEH Mepe 15 pa3HbIX COOpPaHHBIX PACTEHUN KPACHOH CBEKJIBI,
JUCTbSl KOTOPBIX OBUIM  OMPBICKAHBI  BBIASJSIOLUIMM  OTHJEH COEAMHEHHeM, Oolee
NPEATIOUYTUTENBHO U3 MO MeHblIed Mepe 100 pasHbIX cCOOpaHHBIX PAaCTEHHI KPACHOHM CBEKIIBI,
eme OoJiee MPEeNNmoOYTHTEIBHO U3 1O MeHblIer Mepe S00 pa3HbIX COOpaHHBIX pacTEHUI KPacHOU
CBEKJIbI, HanpuMep, 13 1o MeHblrel mepe 1000 pa3HbIX COOpPaHHBIX PACTEHUN KPACHOW CBEKJIBL.

B yacTHOM BOIUIOIIEHUH HACTOALIETO H300pETeHNs KOJIMYECTBO MUTMEHTOB OeTananHa B
ONPBICKAHHONW KPAacHOH CBEKJIe W/WJIM NMUTMEHTOB OerajanHa, TOJyYeHHBIX Ha craauu (iii)
crioco0a MO MEPBOMY AacCIEKTy, SIBJIAETCS KOJIMYECTBOM IUI'MEHTa OerananHa, KOTOpOe II0

MeHbIel Mepe Ha 4 % (Macc./Macc.) Bhiiie, OoJsiee MPEennoOYTUTEIBHO 10 MeHbInel Mepe Ha 5 %
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(Mmacc./macc.) Bblle, eme Oosee MPEANOYTUTENBHO MO MeHblueld Mepe Ha 7 % (macc./macc.)
BbIIE U emle OoJjiee MPENNOYTHTENIbHO IO MeHbluei mepe Ha 8 % (macc./macc.) Bbile,
Hanpumep, Ha 10 % (macc./macc.) Bbime u gaxke Ha 15 % (Macc./macc.) BbIlIe 10 CPAaBHEHUIO C
KOJIMYECTBOM NHMIMEHTa OeTajanHa, KOTOpPOe IOJyYarOT B KOHTPOJBHOM OJKCIIEPUMEHTE, B
KOTOPOM He IPUMEHSIOT 00pa3yIoLero 3TUIeH COSANHEHMs Ha cTanuH ().

KonunyectBo murmenta OeTamanHa B KPacHOH CBEKJIe 3aJaeTCsl Kak o0Inee KOJIUYEeCTBO
OeTaHWHA U BYJIbraKCAaHTHHA.

KonnyectBo mnurmeHta OeTaHWHA B PACTEHHSIX KPACHOW CBEKJIbl ONPEACNSIOT B
COOTBETCTBHH CO CIIEAYIOIUM CIIOCOOOM. BBIMBITYIO KPAacHYH CBEKJy HM3MEJIbUAIOT |
rOMOTE€HU3HUPYIOT B pactBope 3% cepHoii kucnotel (1/1, Macc./macc.). 3aTeM MONyYeHHBIH
TOHKOM3MEIbUEHHBbI TOMOTE€HH3aT CMEIIMBAIT ¢ JAeMHUHepaiu3oBaHHOU Bomout (1/2,
Mmacc./Macc.), BCTPSXHBAIOT W LeHTpudyrupyror B TedeHue 20 muH npu 4500 06./muH,
NOJIYYeHHYI0 HAJOCAJIOUYHYI0 JKUIAKOCTb pPa30aBISsIFOT [0 KOHLUEHTPALMH, TMOIXOISIIEH s
UCTIONB30BaHusl B crekTpodoromerpe, B 33 mmomsapaom KH,PO, (pH 6,5), m usmepsroT
norjiomenue mpu 476 HM 1151 OeTaHuHA ¢ ToMoLIbi0 Y D-criektpodomerpa B BHIUMOM 0OJIaCTH.

3areM MoyueHHOEe MOTIOMEHNE UCTIONB3YIOT AJIsl BBIYUCIIEHHS] KOHLEHTPAMK OeTaHnHA
C TIOMOIIbI0 (HOPMYJIBI: KOHIEHTpalusi OeTaHMHA KpacHOU cBeksibl = A X DF x MW/ ¢ x L [mr
kr'], Tie A — BeNMYMHA IOTIONICHHs pPa30aBIEHHOrO GETAHWHA, CKOPPEKTHPOBAHHAS HA
noryoueHne ByJbrakcantuia npu 476 M, DF — koaddunmeHt pa3daBieHus OT 3KCTpakTa
KpPacHO# CBeKJbl O u3MepsieMoro odOpasma, MW — wmosekysspHas macca OeTaHuHa, € —
MOJISIPHBINA KO3 PHULHMEHT SKCTHHKIMU U L — IJTHHA MyTH KIOBETHL

KonuyecTBO mUrMeHTa BYJIbFAaKCAHTUHA B PACTEHUSX KPACHOW CBEKJIbI HM3MEpPSIIOT
COTJIACHO CJIenyoIeMy crocody. BEIMBITYIO KpacHYIO0 CBEKJY M3MEIbYAIOT U TOMOTE€HU3UPYIOT
B pactBope 3% cepHoii kucnotsl (1/1, Macc./macc.). 3aTeM MONy4eHHbIH TOHKOU3METbYEeHHBbIH
TOMOT€HHM3aT CMEIINBAIOT C JAeMUHepantn3oBaHHON Bomoi (1/2, macc./macc.), BCTpSXUBAOT H
ueHTpudyrupyrot B Teuenue 20 muH npu 4500 00./MUH, MOJTYYEHHYIO HATOCATOYHYIO KUIKOCTh
pa30aBISIFOT IO KOHLEHTPALMHU, MOIXOASIIEH Il UCMOMb30BaHUA B crieKTpodoromerpe, B 33
mmossipaom KH,PO4 (pH 6,5) 1 m3mepsiroT nornomenne npu 538 HM Uit BYJIbrakCaHTHHA C
nomotp Y ®-crnekrpodomerpa B BUAUMOM 00JIacTH.

3areM TMONY4YEHHOE TMOMIOMEHUE HCIONb3YIOT JUIS BBIYUCIEHHS KOHLEHTPALUH
BYJITAKCAHTHHA C TOMOIIBIO (POPMYJIBI: KOHIIEHTPALUS BYJIbraKCAaHTHHA KPACHOM CBEKJIBI = A X
DF x MW/ ¢ x L [mr Kr'l], rae A — BeJIMYHMHA MOTJIOMEHUsT pa30aBJIeHHOTO BYJIbTaKCAHTHHA,

CKOPpEKTUPOBaHHas Ha noryouieHne oerannHa npu 538 um, DF — kosddunment pazdasiaeHus
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OT 3KCTPaKTa KPacHOW CBEKJIBI 1O u3MepsieMoro obpasua, MW — MosekyisipHas macca
OeTaHNHA, € — MOJIIPHBIN KO3 PUIMEHT SKCTUHKIUH U L — 1JIMHA MyTH KIOBETHI.

B 4acTHOM BOIJIOIIEHNN HACTOSAIIErO M300pETEHHs KOJINYECTBO MUTMEHTOB O€TaHMHA B
ONPBICKAHHOW KpPAaCHOW CBEKJie W/WJIM TUTMEHTOB O€TaHWHA, MOJNy4eHHbIX Ha craguu (iii)
criocoba 1o MepBOMy aCIeKTy, MPEACTABIAIOT COOOI KOMMYECTBO MUIMEHTa OeTaHHHA, KOTOPOe
1o MeHbluel Mepe Ha 5 % Bblme (Macc./Macc.), HapuMep, Mo MeHblIeld mepe Ha 7 % Bbile
(Macc./macc.), HampuMep, o MeHblueli mepe Ha 10 % Bbie (Macc./macc.), Hampumep, IO
MeHbIneil Mepe Ha 12 % Bbime (Macc./Macc.), HampuUMep, MO MeHblueld mepe Ha 15 % Bbimre
(Macc./macc.), Hampumep, o MeHbineil Mepe Ha 20 % BbIlIe MO CPABHEHUIO C KOJHYECTBOM
nUrMeHTa OeTaHWHAa, KOTOpOE€ IMOJy4aloT B KOHTPOJBHOM 3KCIEPUMEHTE, B KOTOPOM HeE
NPUMEHSIOT 00pa3yIOLIero STUIEH COeNUHEHHs Ha cTaauH (1).

B uacTHOM BOIUJIOLIEHMM HACTOSIIETO M300pETeHHsT OTHOIIEHHEe OeTaHWHa K
BYJIbTAKCAHTHHY COCTAaBIISIET 1O MeHbIIeH mMepe 5:1, B OGosee mpeArnoYTHTEIHPHOM BOIUIOIIEHUH
OTHOIIeHHe OeTaHWHA K BYJIbFAKCAHTHHY COCTABJISIET 1O MeHbIneil mepe 5,5:1, B Hambomee
NPEATIOYTUTENIbHOM ~ BOIUIOIIEHWH HACTOSIIEro HM300peTeHHsl OTHOLIeHHe OeTaHWHa K
BYJIbTAKCAHTUHY COCTABJISIET MO MeHblLIeH mepe 6:1. B eme ONHOM BOIUIOLIEHHUU HACTOSILLETO
n300peTeHns1 OTHOLIeHWe OeTaHWHa K BYJBbrakCaHTMHY cocTasisier MeHee 20:1, Hampumep,
meHnee 15:1.

B eme OZHOM BOIUIOLIEHWH HACTOSIIEro H300peTeHHsi OTHOIIEHHE OeTaHHMHA K
BYJIbTAKCAHTHHY YBEJIMYIJIOCH MO MeHbIIeil Mepe Ha 5 %, Hampumep, IO MeHbLIEH Mepe Ha
10 %, nampumep, mo MeHblueil mepe Ha 15 %, Hampumep, nmo MeHbliedl mepe Ha 20 % mo
CPAaBHEHHMIO C KOHTPOJBHBIM OOpa3LOM, JIHCTbS KOTOPOTO HE OMNPBICKUBAIH OOPa3yIOLINM
STUJIEH COEIMHEHUEM.

B 4yacTHOM BOILIOIIEHMH HACTOSIIETO M300pEeTEeHUs] OTHOLIEHHE OeTajanHa K o0Iemy
KOJINYECTBY pacTBOPUMBIX TBepAbix BemecTB TSS (anrn. - Total Soluble solids) yBemuuniaoce
1o MeHblleld mepe Ha 5 %, Hampumep, 1o MeHbulel mepe Ha 10 %, Hanmpumep, Mo MeHbIIeH
mepe Ha 15 %, Hampumep, mo Menbuieil mepe Ha 20 % 1O CpaBHEHUIO C KOHTPOJIbHBIM
00pa3uom, JUCThsI KOTOPOTO HE ONMPBICKUBAIN 00Pa3yIOIUM STHIIEH COSIUHEHHEM.

TSS wm3mepsiroT ¢ momombto pydHoro pedpakromerpa (Refracto 30PX/GS Mettler-
Toledo Inc., OH, USA), paboraromero B nuana3zone ot 0% mo 85% Brix. DkcTpakT kpacHOU
CBEKJIBI OTQMIBTPOBBIBAIOT Yepe3 MeMOpaHHbIe PUIIBTPHI C pasmepoM mop 0,45 MKM U TPOBOISAT
usMepenust Brix ¢ momomebio 1 mit ¢pubTpara.

Kax noHATHO cneumanucTy M3 JAHHOHN 3asBKU, Li€JIb KOHTPOJIBHOTO 3KCIEPUMEHTa

COCTOUT B TOM, 4YTOOBI NPOAHAIU3UPOBaTh 3(P(PEKT OT NMpUMEHEeHHs OOpa3yloIero >THIIEH
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coennHeHus1. COOTBETCTBEHHO, JIF000€ YCIOBHE B KOHTPOJBHOM 3KCIIEPUMEHTE (KakK, HarnpuMep,
BpeMsi cOopa yposkast Ha craauu (ii), KOHKpPEeTHBIH crocod BeimeneHus Ha cranuu (iii) u T.71.)
JOJDKHO OBITh MAEHTHUYHBIM CIIOCO0Y, B KOTOPOM UCHOJIB3YIOT 00pa3yrolee STUJIEH COeMHEHNE
IO NIEPBOMY aCIIEKTY.

B 4acTHOM BOIUIOIIEHHM HACTOAIIEro M300peTeHHs o0Inee KOJINYECTBO OOpas3yroIIero
STWJIEH COEIMHEHHs], HAHECEHHOrO MyTeM OMNPBLICKMBAHMUS Ha craauu (i) Ha yposkall KpacHOM
CBEKJIbI OT TOceBa A0 cOOpa ypoxas, COCTaBisieT KommdectBo oT Gomee 50 r OAC ra™' no
10000r ODC ra' TIpeamouTHTENBHO, KOIMYECTBO OOPA3YIOEro STHIECH COENHHEHHS,
HaHeceHHoro Ha craaun (i), cocraBmser or 100 r OOC ra' o 5000 r O3C ra’', Gonee
MPEATNIOYTUTENBHO CcOocTaByisieT konudecTBo oT 200 r O2C ra! no 2500 r ODC ra‘l, KaK,
Hanpumep, konudectso oT 400 r O2C ra’ 101250 r O3C ra™’; Harnpumep, konu4uectso ot 400 r
03C ra’ 1012501 O3Cra’.

B 4acTHOM BOIUIOIIEHMH HACTOSIILEr0 M300PETEHHsT KOJMYECTBO OOpa3yoLIero 3THIIEH
COEAMHEHUs], HAHECEHHOTO TPU Ka)KAOM OMNPBICKUBAHUU Ha CTafguH (i), COCTABIIAET KOJMUECTBO
or 20 r OAC ra™' 1o 5000 r OAC ra™. [IpeanoyTuTenbHO, KOJUYECTBO O0Pa3yOIEro STHUIICH
COeIMHEHMs], HAHECEHHOro Ha ctaaui (i), cocrasisieT koimuecTso ot 100 r O2C ra’ 10 1000 r
O9C ra”', Goee MpeamOUTHTENLHO COCTaBIIsIET KommaecTBo ot 200 r OAC ra™! 1o 500 r OAC yf
ra.

B 4acTHOM BOIUIOLIEHUH HACTOSINEro M300PETeHUs] KOJINYECTBO OOpPa3yHOLIero 3THIIEH
COEIMHEeHHs, HAHECEHHOTO NMPU KaXKIOM ONPBICKMBAaHMU Ha cranud (i), cocrasisier Oonee 20 T
023C ra”, Hanpumep, Gonee 50 r OIC ra’', nanpumep, Gonee 100 r OAC ra’!, nanpumep, Gosnee
200 r O9C ra” KommuecTBo 0OPasyIOLIero STHIECH COCIUHEHHs, HAHECEHHOTO MPH KaKIOM
ONpBICKMBaHUK Ha craguu (i), B wactHocTH MeHblie S000 r ODC ra’, HaIlpuMep, MeEHbLIe
1000 r OAC ra™', Hanpumep, meree 500 rra™ .

B dYacTHOM BOIUIOIIEHHWH HACTOSINETO HM300PETEHHs ONPBICKUBAHHE JIUCTHEB
Oo0pa3yroIMM STWIEH COCOUHEHHEM TMPOBOASAT depe3 | Hememo Tocie  IOCAIKH,
NPEATIOYTUTENLHO MPOBOIAT Yepe3 2 HeleNu mociie nocaaku. MoskeT ObITh MPeArnoUTHTEIbHBIM
MPOBECTH €ro Yepe3 4 HeNeH MOCTe MOCATKH.

MoskeT ObITh MPEeNnOYTHTEIBHBIM, YTO ONPBICKMBAHUE JINCTHEB OOPA3YIOIIUM STHIIEH
coequHeHneM Ha ctamuu (i), mpoBoasAT OoJjiee OOHOTO pasza (Hampumep, 2 pasa) mnepen cOopom
ypokasi paCTeHUH KpacHOH CBEKJIbI Ha ctagud (ii). MoxkeT ObITh MPEINOYTUTENBHBIM, YTO €r0
NPOBOIAT MO MEHbILIeH Mepe 3 pasza mepen cOOpOM yposkas PAaCTeHHMH KPACHOM CBEKJIbI Ha
craguu (ii), HampuMmep, 1O MeHbLIeH Mepe 4 pasza, HampuMep, 1o MEHbIIeH Mepe 5 pasa nepen

cOopoM yposkasi pacTeHUN KpacHOW CBEKJIbI WJIH JaXke 6 pa3 uiu Oosiee mepen cOOpoOM ypoxas.
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Cranus (ii) mepBOro acrnekra OTHOCUTCS K cOOpYy yposkasi pacTeHUH KPAacHOHM CBEKJIBI
cranuu (i). COop ypokasi, MPOBOAUMBIA Ha cTanuu (ii), MPOBOIAT, KaK HU3BECTHO B YPOBHE
TEXHUKU.

B otHomenun craguu (ii), MoxeT ObITh MPEANOYTUTEIBHO, YTO COOp yposkasi pacTeHUH
KPacHO# CBeKJIbI Ha cTaauu (ii) Mo mepBOMy acleKTy MPOBOIAT depe3 4 HeAelHu MOoCie MOCAIKY,
NPEATIOYTUTENILHO MPOBOAST uepe3 6 HeaelNb Mocyie MOCAIKU, Harpumep, 4epe3 8 Henesb mocie
nocagku. B apyrom BomiomeHuu cOOp yposkash pacTeHMid KpPacHOW CBeKJIbI Ha cramuu (ii)
MPOBOAAT paHee 25 Henmenb Mmocjie mocaaku, Hanpumep, padee 20 Heaenp mocie nocaaku. B
YaCTHOM BOIUIOIIEHUH cOOp yposkas mpoBomat Mmexny 8 u 15 nemenmsimu, Hampumep, 10 u 14
HENIeJISIMU.

Cranus (iil) Mo mepBOMY acCHeKTy OTHOCHTCS K BBIACNIEHHIO OeTaJanHOB U3 COOPaHHOTO
ypO’kasi paCTeHHI KPaCHOW CBEKJIbI HA CTaauu (il) U MPH 5TO MONYHYAIOT KOMIIO3ULIUIO TUTMEHTA
OerananHa. Takum oOpa3om, OeTaauHbl SKCTPATUPYIOT U3 KPACHOU CBEKJIBI.

Tepmun «BbleneHue» Ha craauu (iil) ClieAyeT MOHMMATh KaK HEKYH JKHIKOCTb
(HampuMmep, BOAY) W/WIH TBEpPAbIC BEUIECTBA OTACISIOT OT OETAJIAlHOB — TO €CTh KOMITO3HUIIHSI
MUTMEHTa OeTajlanHa He COIEPKUT BCEH JKUAKOCTH (HAmpuMep, BOIbI) W/UIU TBEPABIX BEIIECTB
U3 KPACHOM CBEKIJIBL

B 4acTHOM BOIUIOIIEHNH HACTOSINErO N300pETeHUs BblAeNIeHNe OeTalanHOB U3 KPacHOM
CBEKJIbI OCYINECTBIISAIOT IyTEM MPOMbIBAHUA KJIyOHEH KpacHON CBEKJIbI U Pa3pe3aHusi UX BAOJb.
KnyOHu cBekjbl HM3MENbYalOT W TOMOTeHM3UpPYIT B 3% pactBope cepHoil kucnotel (1/1,
macc./macc.). 3areM TOJNyYeHHbIH TOHKOM3MENbYEHHBII TOMOI€HHM3aT CMEIINBAIOT C
nemMuHepaiau3oBaHHoW Bomow (1/2, Macc./macc.) u BeTpsixuBaroT. Hakonern, obOpasen
ueHTpudyrupyrot B Tederue 20 muH npu 4500 00./MuH.

B uactHOCTH, moNyueHHas Ha craguu (ili) KOMIO3WIHMS NMUTMEHTa OeTajlaHa MOXKET
NPEACTABIISTH COOOMH COK.

Crnienanuct B JaHHOW 00JTACTH TEXHUKH OOBIYHO 3HAET, KaK OCYIIEeCTBUTH cTaauko (iii) —
TO €CTh 3TO MOXKHO CIeNIaTh COTJIACHO YPOBHIO TEXHUKH, HAIPUMeEp, MyTeM 3KCTPAKLUH W3
KJIyOHel cOOpaHHOTO ypoKasi pACTEHUI KPaCHOH CBEKJIBI.

Beinenenne OeramanmHoB Ha craguu  (iii)) MOXET BKIFOYATh, HE OrPAaHUYMBASCH
YKa3aHHBbIMH, JIOOYI0 W3 CJIEAYIOLIMX CTaguil. SKCTPAKLHMI0O MUTMEHTOB OeTajanHa IyTeM
NPOMBIBAHHS CBIPbSI W3 CBEKJIbL, PA3JIOXKEHMs, W3MEJbUEHHs, HarpeBaHus, a00aBIEHUS
¢depmeHTOB M BOABI, BeICTaMBaHus (Pp. — stabulation), nexkaHTauy, OT)KMMA, OYHUCTKU HA
CMOJIaxX ¥ KOHLIEHTPUPOBAHUS IyTEM YJAJIECHUS BOJBI WIIN APYTOH SKUIAKOCTH, CYIIKH, HAIPUMeEp,

CYLIKH paclbUIeHHEM W/WIN Juodumnsanueit.
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Komnosunus nurmenTta OeTasanHa Mo HACTOSIIIEMY M300PETEHHIO MOKET HAXOAHUTHCS B
KUIKOM WM TOpOmKooOpa3sHoM coctosiHuM. OHa MOXeT uMeTb 4uctory Bbime 0,3 %
OeranavHa B JKUIKOM COCTOSHUU uiH Ooinee 0,5 % B mopomkooOpasHOM cOCTOssHUU. OYHCTKY
MOJKHO OCYILECTBJIATb, HANpHUMEp, IyTeM OUYUCTKH C IIOMOLIBK0 MAaKpOMOPHCTBIX CMOJI C
MOJIy4eHUEM JKeJIaeMON CTernmeHW 4YHUCTOThl. OUHCTKY MOXKHO OCYIIECTBJISITh, HarlpuMmep, ¢
NOMOIIBIO  BBICOKO3(ekTrBHOI kuakocTHOM xpomatorpadun (BDXKX) ¢ mnonydeHuem
JKEJIA€MOU CTETIEHU YUCTOTHL

Komnosuuusi murMeHTa mo HAcTOSIIEMY H300PETeHHI0 MOXKET TNPENCTaBJIATh COOOi
KUJIKYEO KOMITO3UIIMIO MJIM MTOPOIIKOBYI KOMITO3UIMIO. B 4aCTHOM BOIUIOLIEHHH KOMIIO3ULIUS
co cramuu (iii) BeIcymeHa. [IpeamOYTUTENbHO KOMITO3MLHMS BBICYIIEHA B CYIIWJIKE
pacrmbuieHHeM. B 4acTHOM BOIUIOIIEHUH KOMITO3HMLIMS coaep kuT MeHee 10 % Boabl, Hampumep,
MeHee 5 % BOIBL.

MoskeT OBbITh MPEANOYTUTENBHO, YTO NOJIYYEHHAs Ha cTaauH (iil) KOMIIO3UIUS ITUTMEHTa
OeranavHa TpPEACTABISET COOOHM JKUAKYI0O KOMIIO3HMIMIO FJIM BBICYIIEHHYIO KOMITO3ULIHIO,
KOoTOpast conepkut MeHee 60 % (Macc./mMacc.) KUIKOCTH (HampuMep, BOABI) HAPUMEpP, MEHee
50 % (macc./macc.), Hampumep, menee 40 % (macc./macc.), nHampumep, MmenHee 30 %
(macc./macc.).

Hacrosimmee u3oOpereHne Takke OTHOCHTCS K TNPUMEHEHHIO KOMIIO3ULIMH ITUTMEHTa
OerananHa, MOJYYEHHOH COTJIACHO CHOCOOY MO HACTOALIEMY M300pETeHHUIO, ISl OKPAIlWBAHHS
Cbe0OHOTO MPOIYKTA.

CpenoOHbI TPOAYKT MO HACTOALIEMY H300PETEHHIO BKJIIOYAET IHUINEBOH INPOAYKT,
KOPMOBOHW TPONYKT, (hapMaleBTHUECKUN W/ UM JICKAPCTBEHHBIN Mpernapar i MepopabHOTO
BBEJICHUSI.

[TumeBble TPOAYKTHI MO HACTOSIIEMY H300PETEHHIO BKIHOYAIOT, HE OrPAaHHUYHBASICH
YKa3aHHBIMH, MOJIOYHBIE MPOAYKTHI, COK, HAIMTOK, YKEBATEIbHBIA MapMeNaj, BapeHbE, IKEM,
KOHIUTEPCKUE W3JAENHs, LIOKOJNAAHble Jpaxke, OOOJIOYKM KOJOACHBIX W3IENHUH, MacTy,
MaKapOHBbI, ChIP, MONy(HadpHUKaThI /I SKCTPYIUPOBAHHBIE IMUIIEBBIE TPOAYKTHL.

Crenyromiie BOIUIOLIEHUS SIBJISIFOTCS MPENTIOYTHTEIBHBIMI BOTUIOLIEHUSIMU HACTOSIIIETO
n300peTeHus.

Bommomenne 1. Cnoco®d mosydeHHs: KOMIO3MLIMK NMUTMEHTa OeTajanHa W3 PacTeHHil
KPaCHOM CBEKJIbI, BKJIFOYAOIIUN CIIEAYIOINE CTAIHH:

(i): oOnpbICKMBaHWE JIUCTbEB PACTEHHUH KpPAacCHOM CBEKJIbl O00pasyrooIuM 3THIEH
COEIIHEHUEM;

(i1): cOop yporkast pacTeHHH KpacCHOH CBEKJIBbI, ONPBICKAHHBIX Ha cTaauu (i), u
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(iii): BeImEeNeHWe OeTalanHOB W3 PACTEHUH KPacHOH CBEKJIbI, COOPAHHBIX B Ka4yeCTBE
ypoxast Ha ctanud (ii), ¥ Py 3TOM MOJIy4eHUEe KOMIO3UINH MUTMEHTa OeTalianHa.

Bomnomenne 2. Cnioco® mojydeHuss KOMIO3MLMU NMUTMEHTa OeTananHa U3 pacTeHHil
KPaCHOMH CBEKJIbI, BKJIIOYAIOIUN CIIENYIOINE CTAINH:

(i): OmNpBICKMBAaHHE JIMCTHEB PACTEHHH KpPAaCHOH CBEKJbl OOpa3yIOLINM STHIIEH
COEIHEHUEM;

(ii): cOop yporkasi pacTeHHI KpaCHOH CBEKJIbI, ONIPBICKAHHBIX Ha cTaanH (i), 1

(iii): sKcTpakuus OeTaJaHOB M3 PACTEHHUH KPACHOH CBEKJIbI, COOpAaHHBIX B Ka4yeCTBE
yposkasi Ha cTaguu (ii), ¥ IPU 3TOM MOJTyYeHHe KOMITO3ULIUH ITUTMEHTa OeTalanHa.

Bommomenne 3. Crioco0 mosy4deHusi KOMIIO3UIMK NMUTMEHTa OeTajianHa W3 pacTeHHH
KPaCHOM CBEKJIbI, BKJIFOYAOIIUN CIIEAYIOINE CTAIMH:

(i): OnpbICKMBaHWE JIUCTbEB PACTEHUI KPACHOH CBEKJIBI OOpa3yIOLINM 3TUJICH
COEIMHEHHUEM;

(ii): cOop yporkast pacT€HHI KpaCHOH CBEKJIBI, ONIPBICKAHHBIX Ha cTaanu (i), u

(iii): modydeHHWe COKa, CoAeprKamero OeTalauHbl, W3 PACTEHHH KpPAaCHOH CBEKIIBI,
COOpaHHBIX B Ka4eCTBe yposkas Ha cragud (ii), U IMpu 3TOM MOJIyuYeHHEe KOMIO3ULIUU IMUTMEHTA
OerananHa.

Bomnomenne 4. Criocob corymacHO JrOOOMYy M3 TPEOIIECTBYIOIINX BOIUIOMICHUMN, B
KOTOpOM 0O0pasyiolnee STWIEH COCOHHEHHE BBIOMPAIOT W3 TPYMINbL, COCTOSIEH u3 2-
XJOpITHI(POCHOHOBOH  KUCIOTBI,  (2-xJj0paThn)meTunouc-(peHmnMeTokcn)cunana;,  (2-
XJIOPATHI) TPUC(2-METOKCUITOKCH )CHUJTaHA u/unu 1 -aMUHOLMKJIONPOTaH- 1 -kapOOHOBOM
KHCJIOTHI.

Bomomenne 5. Crocob cornacHO BOIUIOIIEHHIO 4, B KOTOPOM OOpasyrollee 3THIIEH
COeMHEHHE MPEACTABIISIET COO0M 2-X10p3TUI(POCHOHOBYIO KUCIIOTY.

Bomnomenne 6. Criocod cornmacHO JHOOOMY K3 TPEIIIECTBYIOIINX BOIUIOIICHUM, B
KOTOPOM KOMITO3HIMSI MUTMEHTA OeTananHa CONEPKUT O€TAHUH M BYJIbIAKCAHTHH.

Bomomenne 7. Cioco® corinacHO BOIUIOIIEHHIO 6, B KOTOPOM OTHOLIEHHE OeTaHWHA K
BYJIbTAKCAHTHHY BO3pAacTaeT IO MeHbIneli Mepe Ha 5 % MO CPaBHEHHIO C KOHTPOJBHBIM
SKCIIEPUMEHTOM, B KOTOPOM HE MPUMEHSFOT 00Pa3yoIero STUIEH COeNUHEHHsI Ha cTaanH (i).

Bomomenne 8. Criocod coriacHO BOIUIOIEHHIO 6, B KOTOPOM OTHOLIEHHE OeTaHWHA K
BYJIb[AKCAHTUHY BO3pacTaeT No MeHbluel Mepe Ha 10 % 1O CpaBHEHUIO C KOHTPOJBHBIM

SKCIIEPUMEHTOM, B KOTOPOM HE MPUMEHSIOT 00pa3yoIero STUIEH COeNUHEHHs Ha cTaanH (i).



12

Bomomenne 9. Ciocod corinacHO BOIUIOMIEHHIO 6, B KOTOPOM OTHOLIEHHE OeTaHWHA K
BYJIb[AKCAHTHHY BO3pacTaeT MO MeHbluel Mepe Ha 15 % 1o CpaBHEHUIO C KOHTPOJIBHBIM
SKCIIEPUMEHTOM, B KOTOPOM HE NPUMEHSIOT 00pa3yIoLIero STUIEH COeAMHEHHsI Ha cTaauH (1).

Bomnomenue 10. Crioco0 cornacHO BOIUIOLIEHUIO 6, B KOTOPOM OTHOIIEHHE OeTaHMHA K
BYJIbTAKCAHTHHY BO3pacTaeT Mo MeHblied Mepe Ha 20 % 1O CpaBHEHUIO C KOHTPOJbHBIM
SKCIIEPUMEHTOM, B KOTOPOM HE MPUMEHSIOT 00pa3yoLIEero STUIEH COeTUHEHHsI Ha cTaauH (1).

Bommomenne 11. Crioco0 corimacHo BOIUIOIIEHHIO 6, B KOTOPOM OTHOLIEHHE OeTaHWHA K
BYJIb[AKCAHTHUHY BO3pacTaeT MO MeHbllell Mepe Ha 25 % 1O CpaBHEHHUIO C KOHTPOJBHBIM
SKCIIEPUMEHTOM, B KOTOPOM HE MPUMEHSFOT 00pa3yIoIIero STUIEH COeIMHEHHsI Ha CTafanH (i).

Bomnomenne 12. Crocod cormacHo 000My M3 MPeNIIecTBYIOIIUX BOIUIOMIEHUH, B
KOTOPOM BbIfeNieHHe OetananHoB Ha ctaauu (iii) mpoBoasT u3 no MeHblield mepe 100 pa3HbIx
pacTeHHi KpaCHOH CBEKJIbI, COOPaHHBIX B KAYECTBE YPOKas.

Bomomenne 13. Crocod cormacHo 000My M3 MPeNIIecTBYIOIIUX BOIUIOMIEHUH, B
KOTOPOM KOJIMYECTBO MOJYYEHHBIX NMUTMEHTOB OeTajanHa MO MeHbIneil mepe Ha 5 % BbIe
(Macc./mMacc.) MO CpaBHEHHIO C KOJMYECTBOM IHUIMEHTOB OeTajlanHa, KOTOPOe MOJIyYaroT B
KOHTPOJIBHOM 3KCIEPUMEHTE, B KOTOPOM HE IPUMEHSIOT 00Pa3yIOIIero STUJIEH COeIUHEHHs Ha
cragud (i).

Bomnomenne 14. Criocod cormacHo m000My M3 MPENLIeCTBYIOIIUX BOIUIOLIEHUH, B
KOTOPOM KOJIMYECTBO IMOJYYEHHBbIX MUIMEHTOB OerajanHa 1o MeHblueil Mepe Ha 10 % Bbiie
(Macc./Macc.) Mo CpaBHEHMIO C KOJHMYECTBOM IMUIMEHTOB OeTajanHa, KOTOpPOE IOJY4arT B
KOHTPOJIbHOM SKCIIEPUMEHTE, B KOTOPOM HE NMPUMEHSIOT 00pa3yroIlero 3THIIEH COSIUHEHHs Ha
cragui (i).

Bomomenne 15. Crnocod cormacHo 000My M3 MPenIeCTBYIOIIUX BOIUIOMIEHUH, B
KOTOPOM OTHOLIeHHE OeTajanHa K o0IeMy KOJIMYEeCTBY PACTBOPHMBIX TBEPIBIX BemecTB TSS
(anen. - total soluble solids) B kpacHOIi CBeKJIe BO3pacTaeT Mo MeHbIuel Mepe Ha 5 %, Hanpumep,
no Mmesblueil Mepe Ha 10 %, Hampumep, Mo MeHblel Mepe Ha 15 %, Hanpumep, MO MEHbLIEH
mepe Ha 20 %, Hampumep, 1o MeHbuledl mepe Ha 25 % MO CpaBHEHUIO C KOHTPOJBHBIM
SKCIIEPUMEHTOM, B KOTOPOM HE MPUMEHSIOT 00pa3yoIero STUIEH COeTMHEHHsI Ha cTaanH (1).

Bomnomenne 16. Criocod cormacHo 000My W3 MPeNIIeCTBYIOIIUX BOIUIOMEHUH, B
KOTOPOM KOJIMYECTBO OOpAa3yIOIIEro STWIEH COCOUHEHHs, HAHECEHHOTO TPH KaKAOM
onpbicKiBaHKH Ha cragun (i) Bormomenws 1, cocrausier kommdectso ot 20 r OOC ra’ no
50001 O2C ra’.

Bomnomenne 17. Crioco® cormacHo 000My M3 MPENMIeCTBYIOIIUX BOIUIOMIEHUH, B

KOTOPpOM  KOJIMYCCTBO o6pa3y}0mero OTUJICH COCAUHCHUS, HAHCCCHHOIO IIpU KaXIOM
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ONpbICKMBaHKHE Ha cramuu (i) Borumomernwst 1, cocrasmser kommaectso ot 100 r O9C ra”' no
1000 r O3C ra’.

Bomnomenne 18. Crioco® cormacHo m000My M3 MPENLIeCTBYIOIIUX BOIUIOLIEHUH, B
KOTOpOM ofliee KOJMYECTBO OOpasyroLIero STWIEH COCAMHEHHs, HAHECEHHOTO IyTeM
ONpbICKMBaHMs Ha craguu (i) Ha ypokall KpacHOW CBEKJbI OT IoceBa 10 cOopa ypoxas,
cocTaBIIsieT KoIuuecTBo ot Gonee 50 T ODC ra™ 10 10000 r OC ra’,

Bomnomenne 19. Crocod cornmacHo J000My M3 TMPENIIECTBYIOIIUX BOIUIOLICHUM, B
KOTOpOM o0miee KOJIM4YeCTBO OOpasyrollero STUJICH COEAMHEHHs, HAHECEHHOro MyTeM
ONPBICKMBAHMUs Ha craguu (i) Ha yposkail KpacHOW CBEKJIBI OT IMOceBa O cOopa yposkas,
cocTaslsieT KouaecTso ot Gonee 100 r OC ra™! 1o 5000 r O3C ra’,

Bomnomenne 20. Criocod corjacHO Jr0OOMYy W3 MPEAIIECTBYIOIIUX BOIUIOIIEHUH, B
KOTOPOM OIPBICKUBAHHUE JIMCTHEB OOPA3YIOIIMM STHJIEH COEAMHEHHEM Ha CTaguu (i) MpoBOASAT
yepes 2 HelleNd MOociie MOCaaKH.

Bomomenne 21. Crocod cormacHo 000My W3 MPenIIecTBYIOIIUX BOIUIOMIEHUH, B
KOTOPOM OIPBICKUBAHHUE JIMCThEB OOPa3yIOLINM STHJIEH COCAMHEHUEM Ha cTanuu (i) mpoBOAAT
1o MeHblIeH Mepe 3 pas3a mepen cOOpoOM yposKkasi paCTeHHI KpacHOM CBEKIIbI Ha craauu (ii) U B
KOTOpPOM cOOp yposkasi pacCTeHHH KpacHOH CBEKJIbI Ha ctaauu (ii) BOrUOmEHUss 1 MpOBOIST
yepes 6 HeJlesu MOCiie MOCAaKU.

Bomnomenune 22. Komnosuiust nmurmeHta OeTajanHa, MOJy4YeHHas MO JIOOOMYy H3
NPEeNLIeCTBYIOIUX BOIUIOMEHNH criocoda.

Bomnomenne 23. IlpumeHeHMe KOMIIO3MLIMHM IIMIMEHTa OeTajanHa COIJIACHO
BOIUTOIIEHUIO 22 JIsi OKPAIIUBAHUS CheTOOHOIO MPOAYKTA.

Bomnomenne 24. IlpumeHeHue COINIaCHO BOIUIOUIEHUIO 23, B KOTOPOM MNPOAYKT
npeacTaBisier coOOH ChenOOHBIN MPOAYKT, U 3TOT CheIOOHBIH MPOMYKT MPEACTaBISET COOOM
MUIIEBOH MPOAYKT, KOPMOBOW MPONYKT, (hapMaLleBTHUECKUI W/ WM JIEKaPCTBEHHBIN Mpenapar.

Bomomenue 25. IlpumenHeHue COrjmacHO BOIUIOUWIEHHIO 24, B KOTOPOM MHUIIEBOHN
NPOAYKT BBIOPAH M3 MOJIOYHBIX MPOAYKTOB, COKA, HANIMTKA, )KEBATEJILHOTO MapMeJiazia, BapeHbs,
IKeMa, KOHOUTEPCKUX M3JENNH, HIOKOJAJHBIX Jpaxe, 000I0ueK KONOACHBIX W3IENHil, MacThl,
MaKapoH, CbIpa, NonypadbpUKaTOB W/WIIN SKCTPYAHPOBAHHBIX MUIIEBBIX MPOIYKTOB.

Bonnowenus, onucanHble B JAaHHOW 3asBKE, MOHO Jy4llle MOHSTh CO CCBUIKOW Ha

CICAYHOIUEC HEOTPAHUYIHUBAOIIIUE MTPUMEPDL.



14

ITPUMEPBI

ITpumep 1 OmpbICKHMBaHHME JUCTbEB PACTEHUI KPACHOM CBEKJIBI OOpa3ylOINUM STHIIEH
COEIMHEHHEM

Marepuanibl 1 METOIbI

Pacrenust: Kpacnas ceexia Monty Rz u Belushi Rz. Cemena Oviin npenocrasnens! Rijk
Zwaan (De Lier, Hunepnanmsr).

Obpasyroree stunen coequnenue (09C): 2-xnopaTundochoHoBast KUCIOTA

IToneswie ombiTel mpoBommmuck B Hoejbakkegaard (umpora 55, monrora 40,1-40,3;
Hanus) B 2015, roe TpexpsiaHble Y4acTKH pacrojiarajd B BHUAE CIIYYAMHO PaCHOJOKEHHBIX
6J10kOB ¢ Tpemst moBTOpeHUsIMU. OCanky B BHIE AOXKIS JOMOJHSIIMCH MOJUBOM Ha MPOTSDKEHUH
pocTa KpacHOH CBEKJIbL, 4TOOBI M30ekaTh HemocTaTka BoAbpl. HaneceHust 0Opa3yromero 3TuieH
coenunenus (02C), 2-xnopatundocdononoit kucnorsl (CERONE® mapka ETHEPHON, 39,9%
aKTUBHOTO MHrpeaneHta, Bayer Crop Science, Leverkusen, I'epmanmst), B koHueHTpauuu 360 r
ra’, Ha TUCTBs ocyiecTBIsAIN ¢ nomotipto CO, paHLeBOH BO3AyXOAYBKM Ha paccTosiHUM 50 cM
APyr OT Apyra, UCHONb3ys OOOpyIOBAaHME U PYYHOTO DPACIBUICHMS, MPEIHA3HAUYEHHOE IS
IpUMEHEHUs B cenbckoM xo3siiictBe. Hanecenne OOC HaunHanmu yepes 5 Henenb MOCie MOCeBa
U TPOAOJDKAIM KaXAble 3 HENEeNIH, BCEro IsITb HAaHECeHWH. PacTeHus BbIpallMBajId B
CYIJIMHUCTOM TMO4YBE, UCMOJb3ysl METOAbl, PEKOMEHJOBaHHbIEC IJI BBIPAILMBAHUS M 3aLLUTHI

paCTeHI/Iﬁ IpH BbIpAIIUBAHUHN YPOXKas KpaCHOﬁ CBECKIJIBI.

Ompbir 1. PacTenus BbIpalquBagy Ha Y4acTKax, MPEACTABIAIOIINX COOOW psiibl AJTHHOH
4,5 M, mpu 3TOM E€IMHCTBEHHBIH COOp ypo’kasi U3 CpeaHel YacTh KaKIOro psiia MPOBOIWIN
yepe3 16 Hexenb nocse nocesa.

OmnbiT 2. YyacTku mpeacTaBisuid coOOiM psimbl JUIMHOW 12 M, mpU 3TOM MPOBOIMIH
HECKOJIbKO COOpPOB ypOsKasi ¢ OTHENIbHBIX YYaCTKOB Psiia BO BpeMs BbIpamuBaHus (depes 3, 6, 9,
12, 15 u 18 Hepenb mocne nocesa). OOpa3ibl OMOJOTHYECKOrO MaTepuaa JUisl MOCIEAYOIIero

aHaym3a coctosur u3 20 HenbIx KIyOHeH CBEKIJIbI, COOPaHHBIX B KAUECTBE YPOKasl C y4acTKa.

COop ypokasi 1 MPUTOTOBJIEHHE 00pa3a

O6pa3up! Onomorudeckoro MaTepuana, cocrosimue 3 20 kKiryOHeH CBEKJIbl, TPOMBIBAIN U
paspe3anu BAosib. M3 HHMX OIHY MOJOBHHY pa3sMajblBai U TOMOTI€HU3HPOBAIU B 3 %-HOM
pactBope cepHOi KucioTel (1/1, Macc./Macc.) ¢ MOMOLIBIO MPOMBIILIEHHOTO ONieHaepa Waring®
¢ nBymsi ckopoctsimu (VWR - Bie & Berntsen, Herlev, [anwus). IlonxydeHHsblit

TOHKOM3MEJIbUEHHBbI TOMOT€HHM3aT CMELIMBAIN C JeMUHepanu3oBaHHOW Bomoit (1/2,
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macc./macc.) u BcrpsixuBanu. Haxonern, obpaser nentpugyruposanu B TeueHne 20 MUH TpH

4500 06./MUH 1 U151 NalTbHENIIero aHaIM3a UCTIOIb30BATN HATOCAIOUHYIO JKUIKOCTh (3KCTPAKT).

Omnpenenenue conepxanus Oerannna (Bn) u Bynbrakcanrusa (Vx)

Bn u Vx omnpenemnsi criekTpohOTOMETPUYECKH. DKCTPAKT KIIyOHEH CBEKJIbI pa30aBisuIn
1o noxxoasimei koHueHtpauuu B 33 mmonsipuom KH,PO4 (pH 6,5) u usmepsinu norsouieHue
npu 476 M u 538 HM mis Bn u VX, cOOTBETCTBEHHO, ¢ MoMoIIblD Y®-crniekrpodomerpa B
Bunumon obnactu (Thermo Scientific Evolution™ 220, Waltham, MA, USA). Konuenrpauu
Bn u VX BbIpaxanu B Mr kI CBEKEH MAacchl (FW), ucronb3ysi BEJIMYUHY MOTJIOIIEHUS,

MOJIEKYJISIPHYIO Maccy ¥ ko3 puImeHT SKCTUHKIUH 111 Bn u Vx.

Onpenenenue conepskanus cyxoro Bemectsa (DM) u o011ero KoJIu4ecTsa pacTBOPUMBIX
TBepabIx BemecTs (TSS)

TSS usmepsimu ¢ nomomeio pyanoro pedpakromerpa (Refracto 30PX/GS Mettler-Toledo
Inc., OH, USA), paboratomero B nuanasone Brix ot 0% no 85%. DkcrpakT kiayOHEH CBEKJIbI
OoT(UIBTPOBBIBAIN uepe3 MeMOpaHHble (QUIBTPBEI ¢ pazMepoMm mop 0,45 MKM U NIPOBOAMIH
usMepenust Brix ¢ momombto 1 mut ¢punbTpara.

DM onpenensinu mocje TOro, Kak BBICYIIMBAIM 00pasibl A0 MOCTOSHHONH MaccChl NpH
100°C B TeueHuwe 24 4, MO pa3HULE MACChl MEXIY CBEKUMU M CyxuMH oOpasuamu. TSS

BBIPAXKAJIM B BUJIE€ NMPOLIEHTHOH O CYXOro BEIEeCTBa.

PesynbraThl

Omprr 1.

Oddexr 0OpaboTku 00pasyroIIero 3TUJIEH COEAUHEHHs Ha TMUTMEHThl OeTajanHa U
BBIXOJIbI KJIyOHEH CBEKJIbI 16-HEeNeNnbHOM 3peoCTH.

JlelicTBHEe STHJIEHA B KadyecTBe NPenyOOpOYHOTO 3JMCHTOpPA MHUTMEHTOB OeTallanHa
UCCIIEIOBAJIN Ha KIYOHSIX KPAcCHOW CBEKJIbI MOCJE ONPBICKMBAaHUS JUCThEB ¢ momoupio O3C.
Oddexr O3C Ha comepkanue Bn u VX aHamM3MpoBald HA KOpHEIUIOHax |6-HeneapbHOU
3penoctn. B menom, oOpaboranHele ¢ momompro OJC  pacTeHHs IEMOHCTPUPOBAN
NOBBIIIEHHOE copepskaHue Bn B oboux mccrnemoBaHHBIX coprax. Hamportus, comepskanue Vx
HECYLIECTBEHHO OTJIMYAJIOCh Y HeoOpaboTtaHHbIX M oOpadortanHbix pacrenuii. B Tabmume 1
yKa3aHbl copepkaHue OeranuHa (Bn) u Bynbrakcantuna (Vx) B pacuere Ha FW u DW,

OTHOLIEHHe OeTaHWHa K ByJabrakcantuHy (Bn:Vx) wu ortHomenue OeramamHoB k TSS
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(Geranannbl: TSS) obpaboranasix ODC pacTeHHMii KpacHOW CBEKJIBI B TeX 00pa3lax, KOTOpbIe

OITHOBPEMEHHO COOpaHbI B KauecTBe yposkas (uepe3 16 Henemnb mocie nocesa).

Tabnumna 1
Berananssl (Mr k' FW)
beranannsl
CopT 02C beranannbr: TSS .
) Bn Vx Bn:Vx (rxr DM)
(rra’)
> 0 1872 432 4,38 0,115 18,6
— = N
§ jgj § . 360 2166 386 5,79 0,154 21,9
O <
é E = 0 1240 339 3,67 0,090 13,9
5| 23
= /&
= R 360 1575 | 274 | 5.82 0,126 17.4
> 0 1972 405 4,94 0,094 17,0
§:§) = 360 2458 364 6,88 0,132 21,5
O <
é = b= 0 1418 276 5,28 0,074 12,9
= 1%
3] s N
= g ~ 360 1584 247 6,42 0,088 15,0

Cpennee 3HaueHue conepxkanus Bn B oOpaboranHbIx pactenusx Monty Rz Bappuposano
B nuamna3oHe ot 2166 go 2458 mr Kkr! FW, uto Ha 25 % 0Gosblie o CpaBHEHHIO CO 3HAYCHHUSIMU
B HeoOpaboTaHHbIX pacTeHusx (ot 1872 no 1972 mr Kkr! FW). Ananoru4so, cogepxanue Bn B
KOpHemionax oOpaboraHHbIX pacteHuit Belushi Rz mokasano cpemnue 3Hadenus ot 1575 mo
1584 mr xr'' FW, B TO BpeMsi KaK COOTBETCTBYIOIIME 3HAUEHHs] B HEOOPaOOTaHHBIX PACTEHHSIX
HAXONMINCH B AManasoHe ot 1240 no 1418 mr xr'' FW (Tabmuua 1), yto B cpennem Ha 20 %
Oonbie. B pesynbrare MOBBILICHHUS KOHLEHTpauud Bn W HEM3MEHHOCTH KOHIIEHTpAaLUUU VX,
oTHOIIeHHe Bn:Vn CyIecTBEHHO MOBBINANIOCH Y 00OMX COPTOB mpu 00pabdoTke 3TehoHOM
(Tabmuma 1). O6paboranasie ODC KOPHEIUIONBI CBEKJIBI MMOKA3aIH OoJiee HU3KHe 3HaYeHus DM
10 CPAaBHEHHIO ¢ HeoOpaOoTaHHBIMHU KOpHeIuIonaMu. COOTBETCTBEHHO, Pa3HHLA KOHLEHTPAUUH
OerananHoB (Bn + Vx) B pacuere Ha FW wmexny HeoOpaboranHbIMH U 00paOOTaHHBIMHU
KOPHEIJIOaMH yJIydInajach, KOraa JaHHbIE BeIpaxkaiu B pacyere Ha DM (Tabmuua 1).

Ob6paborannsie OOC kopHerioasl Monty Rz nokasanu cpennee otHomeHue Bn:Vx 6,3,
4r0 Ha 34 % BBIIIE 1O CPABHEHHUIO C OTHOIIEHHEM B HeoOpaboTaHHBIX pacTeHHsx (4,7), B TO
BpeMs1 Kak cooTBeTcTByIoIIee oTHomeHue B Belushi Rz (6,1), uro Ha 36 % BbIIe O CPaBHEHHIO

C OTHOLIeHHeM B HeoOpaboraHHbIX pacteHMsax (4,5). Hanecenus stedoHa He OKa3bIBaIH
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CYIECTBEHHOI'O BO3):[eﬁCTBH5[ Ha MPOAYKTUBHOCTb O6OI/IX COpPTOB WJIM Ha ypo>1<a1‘/'1 CBCKJIbBI B
TOHHax Ha rekrtap. CHUXeHHE YpOBHS PAacTBOPUMBIX TBEpP/bIX BELIECTB B KPAaCHOW CBEKJE
CIOCOOCTBYeT KOHLIEHTPUPOBAHUIO CBEKOJBHOIO OKpAIIMBAaHMUS BO BpeMsi mepepaboTKH.
CrnenoBarenbHO, TOBBIIIEHHE OTHOLIeHUs OeranmamHoB K TSS (Oeranmamusl:TSS) ynyumaer
KOMMEPUECKYI0 IIEHHOCTb mpoaykTa. B Hacrosimeii pabore, obpaboranubie OOC KOpHEIONbI
KPaCHOM CBEKJIbI TIOKa3anu Ooiee HU3KOe cpennee 3HadeHne TSS u Gosee BHICOKOE COmEpKaHKe
OeramanHa, 4YeM B HEOOpaOOTAHHBIX KOPHEIUIOAAX, YTO JaBaJIO IMOBBIIMIEHHOEY OTHOLICHHE
Oeranaunbl TSS nyst oboux copros (Tabmuua 1). D10 03Ha4aeT MoBbIEHHE B cpenHeM Ha 37 %

u 30 % nnst Monty Rz u Belushi Rz, cooTBercTBeHHO.

OmbiT 2.

Hakonnenne 6erananHa B mpoLecce pocTa KOPHETUIONOB

Boszeiictsue 360 r O3C ra’ Ha coaepxanue Bn u Vx B pacuere Ha DM wu pasmep
KOPHEIUIOAOB OCYILIECTBJISJIM B MPOLECCE BCEro MepUoaa BbIpauiuBaHus yepes 3, 6, 9, 12, 15 u
18 wHemenp mocnme moceBa. B Tabmmume 2 mnpuseneHbl copep:kanust OetanwHa (Bn) wu
ByJbrakcaHTiHa (VX) u oTHomeHHe OeTaHWHa K ByJbrakcantuy (Bn:Bx), orcnexxuBaemoe B
KOPHEIIOAAX, KOTOpble He Obuth 06paGoTaHel 1 B 06paboTanHoil ¢ momommeo 360 r OOC ra™
KpacHoi ceekiie (uepe3 3—18 nenens nocine nocesa). He Habmonanock CymecTBeHHOM pa3HULIBI
B Macce W JuaMeTpe KOPHEIUIOAOB IPH CpPAaBHEHWU HeoOpaboTaHHBIX M 00paboTaHHBIX
KOPHEIUTOOB [T 00OMX COPTOB MPH KAKAOM cOOpe yposKkasi.

B wenom, mo cpaBHeHHIO ¢ HeOOpaOOTAHHBIMU pACTEHUSMHU CpEIHEe 3HAuYEHUEe
comepxkanusi Bn B kopHemyonax ObLIO BbIIIE B KOPHEIUIONAX OOpaOOTaHHBIX PACTEHHH MpHU
KaKI0M cOOpe yposkasi Tocjie Hadajga oOpabOTKH M B CPEIHEM MOKA3aJi0 MOBBIIIEHUE IO BCEM
cbopam ypoxkast mis Monty Rz Ha 17 % wu nns Belushi Rz Ha 10 %. IIpoTHBOMOIOKHOE
NPOM30LUIO CO CPEOHUM 3HAYEHHEM VX B KOPHEIUIOAAX, KOTOpOoe MOKaszajo Ooiee HHU3KHE
3HaYeHUs B HeOOpaOOTaHHBIX KOPHEIUIOAAX BO BPEMsl pOCTa KOPHEIUIOAOB, B cpenHeM Ha 5 %
ke 11st Monty Rz u Ha 20 % nHimke s Belushi Rz (Tabnuna 2). PasHuinia B KOHIIEHTpAIH
Bn B pacuere Ha FW wmexny nHeoOpaOoraHHbIMH U 00pabOTaHHBIMHU KOPHEIIOAAMHU

yBEIMYMBajach B pacuere Ha DM.
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Tabmmua 2
Henennb Monty Rz Belushi Rz
TocJie 05C OeramanHbl (Mr kI FW) OeTajauHbI (MI Kr FW)
IoceBa (r ra'l) Bn Vx Bn:Vx Bn Vx Bn:Vx
0 1562 394 39,7 987 33,0 30,0
: 360 1343 323 41,6 945 24.3 39,0
0 2625 70,2 37,7 2465 70,2 40,5
° 360 2867 62,3 46,5 2577 58.4 45,7
0 2495 154 16,2 1980 171 12,0
’ 360 2685 180 14,9 2144 128 17,2
0 1982 250 8.0 1551 208 7,52
2 360 2475 239 10,5 1683 157 11,1
0 1766 383 4,62 1296 279 4,66
b 360 2274 304 7,56 1442 211 6,84
0 1910 486 3,94 1180 306 3,87
e 360 2219 455 4,89 1369 286 4,85

Conmepxanne Bn u VX COOTBETCTBYeT pa3JM4HON KHHETHKE BO BpeMs pOCTa

kopHemionoB. Conepskanne Bn nokaszano nuk dyepes 9 Henenb nocie nocesa (2867 u 2577 mr

xr' FW B Monty Rz u Belushi Rz, COOTBETCTBEHHO) C IMOCIEAYIOIIMM TOCTEIIEHHBIM

CHIDKEHHEeM 10 KOHIa mnepuona BeipamuBanus (Tabmmua 2). Hamportus, conmepkanue Vx

MOBBIIAJIOCH C TEUEHHEM BpeMeHH, aocturas 486 u 306 mr kr' FW B Monty Rz u Belushi Rz,

COOTBETCTBeHHO, 4epe3 18 Hemenb mocie mocesa (Tabmuma 2). CaMoe BBICOKOE OTHOIICHHE

Bn:Vx B oboux coprax (46) ObLIO TOCTUTHYTO Ha PAaHHUX CTAIUSX BBIPALIMBAHUS KOPHEIUIONOB

qepes3 6 mocle IMoCeBa, € MNOCICAYHOIIUM CHHMXECHHUEM OO KOHLIA MNEPUOJa BbIpallMBaHHA.

OTtHomenne Bn:Vx Obu1o B cpeqHem mo Bcem coopam Ha 17 % u 35 % Beime B 00paboTaHHBIX C

nomotibto OIC koprermonax Monty Rz u Belushi Rz, coorBercTBeHHO.
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Dopmyia n300peTeHust

1. Cioco6 nosydeHus: KOMNO3ULUN MTUTMEHTa OeTajlauHa U3 PaCTeHUI KPAaCHOM CBEKJIBI,
BKJIFOUAIO LU CIIEAYIOLINE CTaUN:

a) (i); ONpBICKUBAHME JIMCTHEB PACTEHHH KPACHOH CBEKJIbI OOpa3yloIUM 3TUJICH
COEIMHEHUEM;

b) (ii): cOop yposkasi paCTeHUH KPaCHON CBEKJIbI, ONPBICKAHHBIX HA cTaauH (1); U

c) (iii): BbImeneHue OeTaJauHOB M3 PACTEHUN KPACHOH CBEKJIbI, COOPAHHBIX B KaueCTBE

ypo:kast Ha cTanuu (ii), ¥ TPy 3TOM MOJIy4YeHHUEe KOMIO3UIMH MUTMEeHTa OeTalanHa.

2. Cnocobd mo m. 1, B KOTOpOM OOpa3yIOIIMM STHJIEH COEAMHEHUEM SIBIISETCS 2-
xJopaTriochoHOBaAs KUCJIOTA, (2-xnopatun)mernnduc-(peHnIMETOKCH )CUITaH, (2-

XJIOPATHI) TPUC(2-METOKCUITOKCH )CHUJIaH W/ WK 1-aMHHOIMKJIONPOTIaH- 1-kapOOHOBAast KHCIIOTA.

3. Cnocob mo 1. 2, B KOTOpOM 00pa3yroliee STUICH COSANHEHHE TPEACTABIISIET COO0H 2-

XJIOP3THI(POCHOHOBYIO KUCIIOTY.

4. Cnoco0 mo mroOOMy M3 TMPEAIIeCTBYIOIIMX IYHKTOB, B KOTOPOM KOMITO3HUIIHS

nurMeHTa OerananHa COACPIKUT OeTaHMH U BYJIbI'aKCAHTHH.

5. Cnoco® no m. 4, B KOTOPOM OTHOLIEHHE OeTaHMHA K BYJIbI'AKCAHTHHY BO3PACTaeT IO
MeHbIlel mepe Ha 5 % MO CpaBHEHHIO C KOHTPOJbHBIM 3KCIEPUMEHTOM, B KOTOPOM He

NPUMEHSFOT 00Pa3yIOLIero STUJIEH COeNUHEHHs Ha cTaauH (1).

6. Cmoco® mo soOOMy M3 MPEAIIECTBYIOUIMX IYHKTOB, B KOTOPOM BBIACTICHHE
OerananHoB Ha craauu (iii) mpoBoasT u3 o MeHbwei Mepe 100 pa3HbIX COOpaHHBIX B KAUeCTBE

ypOsKasi paCTEHU KPACHOW CBEKJIBI.

7. Cnocod mo moboMy H3 MPenIIecTBYIOIIUX MYHKTOB, B KOTOPOM KOJHYECTBO
MOJIyYEHHBIX TUTMEHTOB OeTajlanHa 1O MeHblned Mmepe Ha 5 % Bbime (Macc./macc.) 1o
CpPaBHCHUIO C KOJIMYECTBOM IINI'MCEHTOB 6eTaJ'IaI/IHa, MOJIYYECHHBIX B KOHTPOJbHOM

SKCIIEPUMEHTE, B KOTOPOM He NMPUMEHSIOT 00pa3yIOIIero 3TUJIEH COeANHEHUs Ha cTagui (i).
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8. Cmocod mo mroboMy U3 TNPEAIIEeCTBYIOIINX IYHKTOB, B KOTOPOM OTHOIICHHE

OerananHa K OOIIEMy KOJMYECTBY PACTBOPUMBIX TBEpHbIX BewiecTB 1SS B KpacHOW cBekiie
BO3pacTaeT Mo MeHblleld Mepe Ha 5 % MO CPaBHEHUIO C KOHTPOJIBHBIM 3KCIIEPUMEHTOM, B

KOTOPOM HE MPUMEHSIIOT 00pa3yIOLIero STHICH COeIUHEeHUs Ha cTanuu (i).

9. Cnocob6 mo moOOMy H3 NPEAIIeCTBYIOIIMX IYHKTOB, B KOTOPOM KOJHYECTBO
00pa3yromero STUIEH COSIMHEHNUS, HAHECEHHOTO MPH KaKIOM ONPBICKMBAHUH Ha CTaauH (i) mo

1. 1, cocrasiser koauuectBo oT 20 r OOC ra’! 10 5000 r ODC ra’’.

10. Crioco6 mo mroboMy U3 NMPEAIIECTBYIOIIHUX MyHKTOB, B KOTOPOM 00IIee KOJNYEeCTBO
o0pa3yroliero 3THJIeH COSAMHEHHsI, HAHECEHHOT'O MyTeM pachblIeHust Ha cTanuu (1) Ha ypoKai
KPacCHOM CBEKJIBI OT MOCeBa 0 cOopa ypoKasi, COCTABIISIET KOJIMUeCTBO oT Oojee yem 50 r OOC

ra’! 1o 10000 r O2C ra’’.

11. Coco6 mo mo0GoMy W3 MPEAIIECTBYIOLINX IYHKTOB, B KOTOPOM OIPBICKUBAHHE
JIUCTbEB O0PA3yIOIIUM 3TWJICH COSAMHEHHEeM Ha cragud (i) MpOBOAAT 4epe3 2 HEeNeNu IoCie

MoCaJaKH.

12. Cnoco6 mo mo0oMy M3 MPEnIecTBYIOUMX IMYHKTOB, B KOTOPOM OIPBICKUBAHUE
JHUCTHEB OOPa3yIOIKUM STHJIEH COSUHEHUEeM Ha CTagud (1) MpoOBOIAT MO MEHbLIEH Mepe 3 pasa
1o cOopa ypoxkasi paCTeHHUI KpacHOW CBEKJIbI Ha cTaauy (ii) 1 B KOTOPOM cOOp yporKast pacTeHUi

KPacHO# cBeKJIbl Ha cTaguu (ii) mo m. 1 mpoBOAAT uepe3 6 Henesb MOCe MOCATKH.

13. Komnosunusi mnurmeHta OeTajiavHa, TMOJy4YeHHAss CIOCOOOM 1O JiroOOMy U3

NpEAMCCTBYOIIUX ITYHKTOB.

14. IlpumeHeHHe KOMMO3MLMU NUTMEHTa OerajamHa mo 1. 13 Ui OKpaluuBaHHS

CheTOOHOTO MPOAYKTA.

15. Ilpumenenue mo n. 14, B KOTOPOM MPOAYKT SIBISIETCS CHENOOHBIM MPOAYKTOM, H
CbeOOHBIH  MPOAYKT  SIBISIETCS ~ NHIIEBBIM  MPOAYKTOM, KOPMOBBIM  TPOAYKTOM,

bapMareBTUIECKIM W/WJIN JIEKAPCTBEHHBIM IPENapaToM.
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