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AKTya/NIbHOCTB. Y/IyullleHHe BKYCOBbIX KauecCTB Y IMUILEBOH
LIEHHOCTHU CaxXapHOM KYKypy3bl CeJIeKIIMOHHO-TeHETHYECKH-
MH METOAAaMHM aKTyaJbHO. TeTpamouiHbIH COPT CaxapHOH
KyKypy3bl ‘bakcaHckas caxapHas’ (k-23426) uMeeT psij npe-
MMYILECTB 10 BKYCOBBIM M TOBapHbIM KayecTBaM NepeJ Tpa-
JULMOHHBIMU AMIJIOUAHBIMU copTaMu. llenb uccienoBa-
HUSl - OlNpe/ieJieHe OTJIMYUTEbHBIX GHOXHUMUYECKHX OCO-
OeHHOCTEH, BIUSAIOIMX HA BKyCOBbIE KaYyeCTBa 3TOr0 COPTA,
B CPAaBHEHUM C JUIJIOUAHON KyKypy3od (copT ‘PaHHss Jla-
KOMKa').

MarepuaJjibl ¥ MeTOAbI. [IpoBe/ieHa OlleHKa pa3Iuyui de-
HOTUNMYECKUX NPU3HAKOB pacTeHU aAumiougHod (2n)
U TeTpaIionAHou (4n) Kykypy3sl. MeToioM HHGpaKpacHO
CMEKTPOCKONHHU U3y4Y€eHO pa3niie GHOXMMHUYECKOI0 COCTa-
Ba 3€PHOBOK I10 COZlepKaHMIO 6eJsika, KpaxMmasa, Macia. Me-
TO/IOM T'a30-)KU/JKOCTHOH XpoMaTorpaduu C Macc-CHeKTpo-
MeTpHel U3yyeHO HaKOIJIEHHEe MeTaGoJIMTOB B CyXOH 3ep-
HOBKE.

Pe3ynbraThl. CpaBHEHUE GEHOTUNMYECKUX NPU3HAKOB pa-
CTEHUH AUTIOUIHOM (2n) ¥ TeTpamIouJHOH (4n) KyKypy3bl
N0Ka3aJo, YTO CTPYKTypa IOYaTKa, coAepxaHue Oesika
Y MacJia y TeTpamouAHOH Jydlie. AHaIu3 MeTaboJIMTOB MO-
KasaJl, YTO B 3epHOBKAX TETPAIJIOUAHON KYKypy3bl U3MeHS-
I0TCSI KOJIMYECTBEHHbIE I10Ka3aTeJud XUMHYECKUX KOMIIO-
HEHTOB 6€3 M3MeHEeHHsl KayeCTBEHHOIo COCTaBa. XUMHue-
CKUH COCTaB MeTa6oJMTOB 3epHa 4Nn-KyKypy3bl XapaKTepH-
3yeTCcsl YCUJIEHUEM CHHTe3a OOJIbIIMHCTBA OpPraHUYECKHX
KUCJIOT U CBOOOJHBIX aMUHOKHUCIO0T, GOCPOpPHON KHUCIOTHI,
JKUPHBIX KUCJIOT, HEKOTOPBIX MOHOCAXapu/oB, GEHONbHbIX
coeiMHeHUH U puTOoCTEpOsIOB. HabrojaeTcsl CHUXKEHHE Co-

Background. Improving the taste and nutritional value of
sweetcorn using genetic selection techniques is an impor-
tant trend. The tetraploid sugary maize cultivar ‘Baksans-
kaya sakharnaya’ (k-23426) has a number of advantages in
terms of taste and marketability over traditional diploid
varieties. The purpose of the research was to identify the
distinctive biochemical characteristics that affect the taste
of this cultivar in comparison with the diploid reference
(cv. ‘Rannyaya Lakomka’, c-1775).

Materials and methods. The differences in phenotypic
traits between diploid (2n) and tetraploid (4n) maize plants
were assessed. Infrared spectroscopy was used to study the
difference in the biochemical composition of kernels in
terms of protein, starch and oil content. Accumulation of
metabolites in a dry kernel was studied using gas-liquid
chromatography with mass spectrometry.

Results. Comparison of the phenotypic traits in 2n and 4n
sweetcorn plants showed that 4n had a better ear structure,
protein and oil content. Analysis of metabolites showed that
quantitative indicators of chemical components changed in
kernels of the 4n sweetcorn without changing the qualita-
tive composition. The chemical composition of the metabo-
lites in 4n sweetcorn grain was characterized by an in-
crease in the synthesis of most organic acids and protein
amino acids, phosphoric acid, fatty acids, some monosac-
charides, phenolic compounds, and phytosterols. A de-
crease in the content of most polyhydric alcohols, disaccha-
rides, trisaccharides, some monosaccharides, and phenolic
compounds was observed. An inhibitory effect of a su2 gene
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dose on the size of starch granules was found.
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JilepKaHHs GOJIbLIMHCTBA MHOTOATOMHBIX CHHPTOB, Jycaxa-
PUZOB, TPHUCAXapHLOB, HEKOTOPBbIX MOHOCAXapUAOB U de-
HOJIbHBIX coeJUHeHUH. OGHapyKeH UHTUOUPYIOIUN 3 deKT
Jl03bl reHa Su2 Ha pa3Mepbl KpaxMasbHbIX TPaHyJL.
3aks0o4eHue. Pe3ynbTaThl HCCIeAOBAaHUMA MOKa3ald, 4YTO
COPT TEeTPaNJOWAHOHN caxapHOH KyKypy3bl ‘BakcaHckas ca-
XapHast’ UMeeT YJIyUIIeHHYI0 CTPYKTYpy IoYaTKa U CYILecT-
BeHHble OTJIMYUsl OT AUIUIOUAHON MO 6MOXMMHUYECKOMY CO-
CTaBY, BJIUSIOLME HA BKYCOBbIe KaueCTBa.

KniwueBble caoBa: Zea mays L., su2, sHjocnepm, 3apoAblLy,
MapKep, TeTPaIJIoOn/, AUIJION/], 6HOXUMUYECKHUH COCTaB, 06-
hiMe caxapa, kosiekuus BUP.

Conclusion. The studies showed the advantage of the 4n
sweetcorn over the 2n one due to its improved ear structure
and biochemical composition, which positively affected the
taste qualities.

Key words: Zea mays L., su2, endosperm, germ, marker, tet-
raploid, diploid, biochemical composition, total sugars, the
VIR collection.

BBeaeHue

[IponsBoACTBO caxapHOH KyKypy3bl M IPOAYKTOB €ee IIe-
pepaboTKH € KaXKAbIM roJloM IpHo6GpeTaeT Bce GOJIBIIYIO MT0-
NyJsIpHOCTb U pacnpocTpaHeHue B Poccuu u ctpanHax CHI
BkycoBble kauecTBa caxapHOH KyKypy3bl IBJISIOTCS CAMbIMH
Ba)XXHBIMU I10Ka3aTeJsIMHU [JIsl MOBBIIIEHUS] NMOTPeGUTENb-
CKOTO HMHTepeca K3TOMYy IPOJYKTY U yBeJU4YEeHUS peHTa-
6eJIbHOCTH TPOU3BO/ICTBA OPUTHHA/IBHBIX 10 MUIIEBOH L[eH-
HOCTH copToB. [loTpe6JieHne KyKypy3bl B MHpe 110 CTpaHaM
Ha 2018-2019 rr. cocraBuio B CIIA 315,341 man T, B Ku-
Tae — 276,987 muiH T, B EBponelickoM corwse - 63,185 MsiH T,
B bpasusun - 66,5 muH T. CoeguHenHsble llltaTe aBasioTCcs
BeAyIIMM OTpebUTe/IeEM KYKYpPYy3bl BO BceM Mupe. B 2018 .
Cpe/THECTaTUCTUYECKUN aMepHuKaHel noTpe6usa 3,06 Kr
CBeXel cJaJIKod KyKypy3sl, Toraa kak B 2010 r. moTpebute-
HUe cocTaBsao 4,17 kr (Shahbandeh, 2019). B P® kyabTypa
caxapHOM KyKypy3bl TOJIbKO HauMHAeT HaGupaThb MOMyJasp-
HOCTb B ITPOU3BO/ICTBEHHBIX 10CEBAX: €€ MJIOLAM MaJI03Ha-
YUTEJbHBI U COCPEZOTOYEHbI B OCHOBHOM B HEGOJIBLTNX dep-
MepCKHX U YaCTHBIX TEIUIMYHBIX X035 CTBaX.

B Poccun B 2012 1. BnepBble HAa MUPOBOM UM OT€YeCTBEH-
HOM PBIHKe OBOIIHON KYKYypy3bl ObLJI CO3/JaH COPT TeTparJio-
WJHOM caxapHOH KyKypy3bl, KOTOpPbIA XapaKTepH30BaJICA
KpPYyIHBIM TOYaTKOM M KpynHbIMH 3epHoBKaMu (Khatefov,
Shcherbak, 2012). Copt ‘BakcaHckasi caxapHast’® SIBJISIETCSA
€/IMHCTBEHHBIM B MUpPe TETPAIJIOUAHBIM COPTOM CaxapHOH
KYKypy3bl, BHECEHHBIM B PeecTp Ce/IeKI[HOHHBIX J0CTHXKe-
Hui PO. B cBA3M € pocTOM NONy/IsIpHOCTH KaK AUIJIOU/IHOH,
TaK ¥ TETPAIVIOUZAHON caXapHOH KyKypy3bl, CpeJiy ceJleKI1-
OHEPOB aKTya/IbHbI HCCIe0BaHUsI F€HETHYECKOI0 KOHTPO-
Jis1 MOp$OGHOTOruiecKUX MPU3HAKOB PAaCTEHHs U Ka4ecTBa
OUOXMMMYECKOT0 COCTABa, BJIUSIOIMX Ha [[BET, 3aNaX U BKY-
coBble KadecTBa 3epHa (Mahato etal, 2018; Flora, Wiley,
1974; Zili¢ et al,, 2011).

B cesekiuy NUIEBOM KYKypy3bl C OTKPBITHEM T'€HOB
sugary endosperm (su), sugary extender (se), waxy endosperm
(wx), amylase extender (ae), dull endosperm (du), shrunken en-
dosperm (sh), opaque-2 (0,), floury-2 (fl,) n Apyrux, MyTanuu
KOTOPBIX W3MEHSIOT XapaKTePUCTHUKHU 3HJO0CIepMa y KyKy-
PY3BbI, YCKOPUJIUCh UCCJIeJOBAHUS 10 UCKYCCTBEHHOMY MOJie-
JINPOBAaHUIO BKYCOBBIX KadyeCcTB 33 CYeT OHOXHMHYECKOTO
coctaBa 3epHa (Paliy, 1989; Sotchenko, Novoselov, 1995;
Boyer, Shannon, 2011; Wang, Larkins, 2001). [lo HacTosiIero
BpeMeHHU BCe ceJIeKIIMOHHO-TeHeTHYEeCKHe UCCIeJOBaHuUs 10
BBE/IEHUIO TAKUX MyTallUH B reHOM KYKYpY3bl IPOBOAMIH Ha
JUIJIOUJHBIX TEHOTHIAX, U JINLIb OT/eJIbHble aBTOPhI CPaB-
HUBaJIM 6MOXUMHUYECKUH COCTAaB FeHOTHIIOB KyKypy3bl pas-
sudHou miougHoctu (Paliy, 1989; Khatefov, 2019). Ha nume-
BBIX MOJBUAAX KYKYpy3bl U, B YaCTHOCTH, TETPAIIOUJIHON
caxapHOM KyKypy3e NofoGHbIe BONPOCHI M BOBCE He U3y4a-

sin. TeTpamioniHas KyKypy3a Oblya BepBble co3zaHa B 30-X
rogax npouutoro Beka JI. @. Panzponbdom. Pacrenus u oco-
6eHHO 3epHOBKU TETPAIJIOWJHON 3y6OBHU/IHON W caxapHOH
KYKypy3bl XapaKTepU3YyIOTCs O6oJsbliell H3MeHYMBOCTBIO
pa3MepoB BereTaTHUBHBIX YacTed W XMMHYECKOro COCTaBa
3epHa o cpaBHeHwuo ¢ qumionaHou (Khatefov, Shcherbak,
2002; Novoselov, Khatefov, 2011).

W3 13 n3BeCTHBIX F€HOB, KOHTPOJUPYIOIIUX MPU3HAK Ca-
XapHOI'0 3HJOCNepMa, HauboJIblllee pacnpocTpaHeHHe Ha-
IIJIM TPU U3 HUX: sugary (su), srunken (sh), sugary extender
(se) (Paliy, 1989; Motto etal., 2010; Hartings etal, 2012).
Hanbosbinee pacnpocTpaHeHHe B IPOU3BOACTBE HMEIOT
copTa M ru6publ caxapHOHM KYKYpy3bl, CO3ZaHHbIE HA OCHO-
Be reHa Su ¢ coJiep>kanueM caxapa 5-10%. 3To o6bsICHSAETCA
60JIbLIIEH TEXHOJOTUYHOCTBIO U YL06CTBOM BBIpAIlUBaHHS,
NPUTOAHOCTBIO /IJIsl MEXaHU3WPOBAaHHON Y6OPKHU U mepepa-
OGOTKH 3epHOBOK, HECYIIMX aJlJIeJJM 3TOr0 I'eHa, 4YeM eHbI
cnagkout (sh) c comepkaHueM caxapa 7-15% wu cymepcian-
Ko# (su, se) ccopepxaHueM caxapa 20-30% KyKypy3bl
(Garkushka et al., 2010; Pairochteerakul, 2018; Wilson, Mo-
han, 1998; Abd El-Hamed et al,, 2011; Zhang et al., 2019).

Co3zaBasi AMIUIOWJHBIE THOGPHUJBI, COYeTawOIUe He-
CKOJIBKO PeLleCCUBHBIX MyTalllH, CeJIeKI[HOHEPDBI MOTYT HU3-
MeHATb BKYCOBble KadecTBa 3epHa. B ciyyae cesekuuu ca-
XapHOM W JpyryX MHULIEeBbIX NOABUAOB KYKYpy3bl Ha TeTpa-
IJIOUIHOM YpPOBHE CeJIEKIIMOHEepy HPHUXOAUTCS pPaboTaThb
C YHMCJIOM XPOMOCOM B reHOMeE B /iBa pa3a 60Jiblle JUILJIOU/-
HOTO. JTO [T03BOJISIET 00’ beJUHUTD GOJIbIIE [IeHHBIX aJlIeel
reHOB, BJIHSAIOIIMX Ha XMMHUYECKUH COCTaB 3epHa B OJHOM
rubpugaoM renotuine (Khlestkina et al.,, 2016; Khatefov et al.,
2018). [ToaToMy cesreKnusi rMOPUA0B CaxapHOH KyKypy3bl Ha
TETPaIJION/IHOM YPOBHE CyIeCTBEHHO pacIIHpsieT Auana-
30H BKYCOBBIX U IIUTATEJbHBIX KAYECTB 3epHA, UMeeT 60J1b-
Ile BO3MOXXHOCTEHN [JIS ONTUMaIbHOTO COYETAHUS Pa3HbIX
reHOB, BIMSIOLIMX HAa NIPU3HAKKU KaK dHJOCIEepPMa, TaK U 3a-
poJbliia B oiHOM reHoMe. Onipe/ieJieHre U3MEHYMBOCTH Ha-
KOILJIEHUS crleliuPpHIeCcKUX MEeTab0JIUTOB B 3aBUCUMOCTH OT
reHOTHIIa MOTYT GbITh UCI0JIb30BaHbl B KAYECTBE GHOXUMU-
YeCcKHUx MapKepoB KyKypy3sl (Chesnokov, 2019; Nerling et al.,
2018; Jompuk et al., 2020; Motto et al., 2010).

Llenv daHHOU pabombl — onpefie/ieHHE OTIMYUTETbHBIX
0COOEHHOCTEH, BIUSIOLUIMX HA BKYCOBbIe Ka4yeCTBa COPTA Te-
TPAIJIOUJHOM caXapHOU KyKypy3bl B CDAaBHEHHUH C IUTIJIOU/ -
HOW.

MaTepuam,l H MeTOoAbl

s uccoieoBaHUM GBIJIM UCIIOJIb30BaHbI 06pa3Ilbl, FO-
MO3UTOTHBIE MO TeHY SuZ2, COPTOB JUIJIONJHOU (‘PaHHsS
JlakoMka’, c-1775) u TeTpansionHoH (‘bakcaHckas caxap-
Hast', K-23426) caxapHOH KyKypy3bl U3 KOJIJIEKIIUK Beepoc-
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CHUMCKOTO MHCTUTYTA eHeTUYeCKUX pecypcoB pacTeHUH
uM. H.W. BaBusnoBa (BUP). MHccrnenoBanuss npoBefeHBI
B 2018-2019 rr., Ha TeppuTOpHUU ONBITHO-NIPOU3BOCTBEH-
Horo xo3dgicTBa «HapTtan» npu UHCTUTyTe CeNbCKOTo XO-
3aicTBa KabapauHo-Bankapckoro HayyHoro neHTpa PAH
(MCX KBHL, PAH). CesnleKIIMOHHBIM y4YacTOK PacloJioXKeH
B IIpefesiax npearopHoi 3ousl CeBepHoro KaBkasa, Ha Bo-
JopasjeJie pek YpBaHb - Hasbuuk.

[TouBBEI B OCHOBHOM IIp€/ICTaBJIEHB] JTYTOBBIMU YepHO3e-
MaMu. CofieprkaHue ryMyca B IaXOTHOM CJIOe He IIPeBbIIIaeT
2,64%, peakyys MOYBEHHOTO pacTBOpa 0 BCeEMY IOYBEHHO-
My npoduw cpegHenesnoyHas (pH 8,1), co cpeaHel eMKo-
CTBhIO TOIJIOIEHUS] B MaXOoTHOM cJioe (32 mr/skB. Ha 100r
[I0YBBI), KOTOpPAsi YMEHBIIAETCs TOCTENEHHO C YBeJIMYeHHUEM
[IyOUHBI. 3HaYeHUs cofiepXkaHHusl KapbOHATOB B MAaXOTHOM
CJI0e BapbUPYIOT OT cpejHero (6,7%) Ha MOBEPXHOCTH [0
BbIcOKOTO (13,6-14,7%) Ha riyouHe. 06eCIe4eHHOCTD M0Y-
Bbl NOABWXHBIM ¢ochopoM odenp Huskasa (0,4 mr/100r
MI0YBBI), a 0OMEHHBIM Ka/IMeM - oyeHb Bblcokast (8 r/100 r).

KimMaT 30HBI XapakTepusyeTcs KaK YMepeHHO KapKuH
npu cyMMe akTUBHBIX TeMnepatyp 3000-3200°C u ymepen-
HOM YBJQXHeHUU (Ko3dduuueHT yBaaxHeHus - 0,5-0,9),
rUpoTepMuYecKkuil kosdpduiueHt cocrasaser 0,9-1,2.
B 1es10M 3a nepuozA uccaeJ0BaHUM POCT U pPa3BUTHE KYKypy-
3bI IPOXOUJIN IPU U3OBITKE TeIlIa U AiepUIUTe BIATH.

HWcneiTaHre Bcex 06pasLoB KyKypy3bl IPOBOJUJIU B JIBY-
KPaTHOM NOBTOPHOCTH B OJJMHAKOBBIX arpOTEXHHYECKUX
YCJIOBHUSX, YTO NMO3BOJIMJIO HUBEJHPOBAThH BJHsSHUE BHELI-
Hell cpeJbl Ha nokasaTesu. /[leJsHKU JBYXpsAKOBbIE, IJIO-
wazbio 4,9 M2, lllupuHa Mmexaypaauii — 0,7 M, rycToTa CTOS-
Hus - 50-60 Thic. pacTeHUH Ha 1ra. U3MepeHUsl U y4eThl
nposoauar Ha 10 pactenuax u 10 moyaTkax B ABYKPaTHOMH
MOBTOPHOCTH.

W3yyeHrne ¢eHOTHNHYECKUX MPHU3HAKOB JIMHUH oOCy-
ecTBJIAIM 110 MeToAnKe BUP (Shmaraev, 1985), arpoTexHu-
YecKre MepONpHUATHS — 110 METOAMYECKUM YKa3aHHUSM IO
NPOU3BOJACTBY THOPUJHBIX ceMsH KyKypy3bl (Sotchenko
etal, 2019). OnpefesieHre 06GIIUX CaXapoOB B CYXUX 3€pPHOB-
kax npoBoauan o 'OCT 26176-91 (GOST 26176-91...,2018).
OnvcaHue 6MOMeTpUYECKHX IOKa3aTesied JaHbl COIJIACHO
«lInpokomy yHubHLIHPOBaHHOMY KiaaccudukaTtopy CIB Bu-
Aa Zea mays L.» (Kukekov, 1977). ConepkaHUe B CyXUX 3ep-
HOBKax 6eJika, KpaxMaJia, Macja ONpejessJii MeTOJOM HH-
¢dpakpacHol creKTpockonuu Ha mnpubope Infratec 1241
Grain Analyzer (llIBenus). AHanu3 MeTaGOJIMTOB B 3epHe
IPOBOJMJIM C IOMOLIBIO Ta30-)KUAKOCTHON XxpoMaTorpadpuu
c macc-cnektpoMmeTpueit (I?’KX MC) Ha xpomaTorpade Agi-
lent 6850 c KBaJpynoJbHbIM MacC-CEJEKTUBHBIM [J[€TEKTO-
pom Agilent 5975B VL MSD (Agilent Technologies, CII1A) B oT-
nfese 6uoxumun BUP. )KupHOKHMCIOTHBIN cocTaB Macja Cy-
XUX 3epeH KyKypysbl onpeessanu ¢ nomoubio KX Ha xpo-
Marorpade «Kpucrann 200M» B tabopaTopuu Bcepoccuii-
ckoro HUHW mMacanunbix KyabTyp uMenH B.C.IlycroBoiiTa
(BHUHMMK). MosyyeHHbIe pe3yabTaThl 06pabaThIBaIHU C 10-
Mo1bio nporpamMMel UniChrom (Loskutov et al., 2016).

Mopddosioruio BelesIeHHbIX IPaHy/l KYKYPY3HBIX Kpax-
MaJIOB OIpeJe/isIi CIOMOIbI0 CBETOBOM MHKPOCKOIHH.
Kpaxmas nomernanu Ha npeJiMeTHO€e CTEKJIO U OKpaIlXBaIx
Kaniei pactBopa Jlroross (pacTBop iojia B BOJJHOM pacTBO-
pe HoanAa Kaaus). 3aTeM npenapaT HaKpbIBaJIX TOKPOBHBIM
CTEKJIOM U CJIeTKa IPHKUMaJIU JJisi paBHOMEPHOTO pacrpe-
JleJIeHUs1 KpaxMaJsIbHbIX IpaHyJI [0 CTeKJI0M. 36bITOK Kpa-
cUTeJIs yNAJISAIN C TOMOLIbI0 QUABTPOBATbHOM 6yMaru. AHa-
JIM3 IpaHy/ KpaxMaJjia npooauy npu 400-KkpaTHOM yBesu-
YeHWU C IPUMEeHEeHHeM CHHero QuibTpa NMOJA ONTHYECKHUM
Mukpockonom «Mukpomeg 3 JIOM LED» B npoxo/siieM cBe-

Te ¢ $oToHaca kol Ha MuKpockon Oplenic psc600-15c (B51)
(Oplenic Corp., USA). kciepuMeHTa/bHbIEe JaHHbIE aHAJIU-
3UpOBaJId MeTOZOM 6GHOMETPHUYECKOH CTAaTHUCTUKHU 110
b. A. locniexoBy, onpenensau HCPO’5 U OTKJIOHEHUE OT cheﬂ'
(Dospekhov, 2014).

Pe3ysbTaThl

Pe3ysbTaThl CPaBHUTE/IBHOTO aHAIM3a PaCTeHUH JUTLIO-
WJHOW U TETPAIJIOWJHOMW CaxapHOM KYKypy3bl NOKa3sasi,
YTO TeTPANJIOWHbIN reHOTHUII (copT ‘bakcaHckas caxapHas')
B CPaBHEHMH C JUIIOUAHBIM (copT ‘PaHHss JlakoMKa') nMe-
eT NperMyIecTBa 10 MHOTHUM CeJIeKLIMOHHO IIeHHBIM IpPHU-
3HakaM (Tab.. 1).

PasMepsl noyaTka, 3epHOBKH U 3apojbllla y TeTparJo-
HJIHOTO COPTa 3HAUYMUTEJbHO KpYIHee, YeM Yy AUIJIOUHOTO,
YTO SABJSETCA AJI CaXapHOHW KyKypy3bl O4YeHb Ba)KHBIM
KaueCTBEHHBIM Ipu3HakoM (puc. 1, 2). [loaTomy npoBeseHue
aHa/M3a AUHAMHUKH U 0COGEHHOCTEN HAaKOIJIEHUs BellecTB,
OTpeie/IAI0IUX BKYCOBble KauecTBa 3epHa, IPHU NepeBoje
C JUIJIOUHOTO YPOBHS Ha TeTPAIUIOUAHBIM BaXXHO [AJIs
oTnpe/iesIeHUs] BEKTOPOB CeJIEKI[IMOHHOTO YJIy4IlIeHUs] HOBBIX
COPTOB U THOPHU/IOB CaXapHOU KYKYpY3bl.

J1s1 cesleKIIMOHEPOB M TEXHOJIOTOB 110 epepaboTKe Chl-
pbA CaxapHOHN KYyKypy3bl B BUJie I104aTKOB MOJIOYHOM cCIle-
JIOCTH Ba’KHOE 3HaUeHVe UMEIOT TaKue IPU3HAKH, KaK KpyII-
HbIM MOLIHBINA CTebesib, CIOCOOHBIN BblepXaTh 1-2 movar-
Ka, KPYNHbIA MHOTOPSAAHBIA N0OYaTOK [PEeUMYyLeCTBEHHO
LUJMHAPUYECKON (QOpMBI, C KPYNHBIMU U BBICOKUMH 3ep-
HOBKaMH, pOBHOH OKpacKo# 3epHa U COZiep>KaHHeM CaxapoB
oT 7% 1o 30%, B 3aBUCHMOCTH OT TeHOTHUIIA U TpeGOBaHUMN
noTpebuTess. BaxkHoe 3HaueHHe MMeeT apoMaT CBapeHHbIX
MOYaTKOB, KOTOPBIN JJO/DKEH GbITh 6€3 TOCTOPOHHHUX NPUMe-
ced. CopT Kykypysbl ‘BakcaHckasi caxapHass' HOJIHOCTBIO
yAOBJIETBOPSIET BCEM 3TUM TPeOGOBAHUSAM, 32 UCKJII0YEeHHEM
dopMbl moyaTka, KOTOpass OJMXKe K CJIa6OKOHYCOBHIHOH,
YyeM K JUJIMHAPUYECKOH.

Pe3ysnbTaThl aHa/M3a COZep>KaHUS MeTaboJIMTOB B 3ep-
HOBKax 2n- 4 4n-KyKypy3bl [10Ka3aJl, YTO yBeJU4YeHHe [,03bl
reHa suZ B /iBa pa3a, He U3MeHss GUOXMMHUYECKOIo COCTaBa,
HNPUBOAUT K MOAUPHUKALUH UX KOJUIECTBEHHOT'0 COOTHOLIIEe-
Hus (TabJ. 2).

AHasn3 nokasaJi, YTO TeTpanJouAHas caxapHas KyKypy-
3a B CPAaBHEHUH C JUILJIOUAHON COLEPKUT 60JIbIlIe TAKUX OP-
raHWYECKHX KHUCJIOT, KaK MOJIOYHAst U 2-TUIPOKCUIIPOIIHOHO-
Basl, yCTynasi ed 1o CoJlep>KaHUI0 SHTAapHOU U 16JI09HOM KHC-
J10T. OT cofiep>KaHUsl OpraHUYeCKUX KUCIOT U UX KOJIM4ecTBa
3aBUCAT BKYCOBble (KHCJbIE) U KOHCEPBUPYIOIINeE KauyecTBa
3epHOBKH, ee apoMar.

OAHUM U3 BaXKHBIX 3JIeMEHTOB [JIsl BHYTPHUKJIETOYHBIX
OGMOXMMHYECKUX IPOLeccoB sBJsAeTcs ¢docdop, KOTOpBIH
B BU/ie $pocHOPHON KUCIOThI BXOJUT B COCTAB HYKJIEHMHOBBIX
kucsoT. [1o cogeprkanuro ¢ocHopHOU KUCIOThI TETPAILJIOU-
Hble 3e€pHOBKM B 3,94 pasa NpeBBIAKT 3TOT NOKa3aTe/b
y AUIUIOUAHBIX. MHOIOaTOMHbBIE CIIUPTHI YYacCTBYIOT B Gop-
MHPOBAaHMHM CJIAJJKOBATOTO BKyCa B 3epHOBKE CaxapHOH Ky-
Kypy3bl. AHa/IN3 KOJIMYeCTBa MHOI'0OATOMHBIX CIIUPTOB B 3ep-
HOBKe I10Ka3aJl, YTO TeTPaIJIoOMHast KyKypy3a yCcTynaeT AU-
IJIOUJHOW MO COZEP>KaHUIO [JIMILEPOJIa, SPUTPUTOIIA, Tpeu-
TOJIa, apabUHUTOJIA, AYNbIUTOJIA, THO3UTOJa, MUOMHO3UTO-
JIa, 32 MCKJIYeHUeM KCWIMTOJA, COZepXKaHHe KOTOpPOro
PaBHO TAaKOBOMY Y JUILJIOUAHOHN KyKypPY3Hbl.

CozeprxaHre GesiKa W ero aMUHOKHCJOTHBIA COCTaB
3HAUUTEJIbHO BJIMSET HAa BKYCOBbIe U MUTaTeJbHble Kaye-
CTBa caxapHOH KyKypy3bl. Oco6y0 IIeHHOCTh NpeJCcTaB-
JIIIOT He3aMeHHMble aMHUHOKHCJOTHI, K KOTOPBIM OTHO-
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Ta6una 1. OCHOBHBIE CeIeKIIMOHHO IleHHbIe IPU3HaKM copToB ‘bakcaHckas caxapHas’ (4n) u ‘PanHsas Jlakomka’
(2n) caxapHO# KyKypy3bl, BhIpallleHHbIX Ha opomienuu (MCX KEHL| PAH; 2018/2019 1)
Table 1. Main agronomic characters of sweetcorn cultivars ‘Baksanskaya sakharnaya’ (4n) and ‘Rannyaya
Lakomka’ (2n) under irrigation (Institute of Agriculture, Kabardino-Balkarian Scientific Center, RAS; 2018/2019)

PanHAa JlakoMKa bakcaHcKkas
e i Rannyaya Lakomka | Baksanskaya Reforence (2
(ref) sakharnaya
YpokallHOCTb NOYAaTKOB B TEXHUYECKOU
cnesiocty (6e3 06epToK), T/ra 4,8 9,8 +5,0
(mpu HCP = 0,24 T/ra)
BbIX0a KOHAUIMOHHBIX IOYATKOB, % 93 +22,32 94 + 20,68 +1,0
I'pynna cnesoctu o cucreme A0 150 400 +250
BricoTa pacTeHus 156,3 + 34,3 225,8 £+56,25 +69,5
Yucno noyaTKOB Ha pacTeHUHU 1,0 £ 0,02 1,8+ 0,03 +0,8
KyctucrocTs, IT. 1,3+£0,39 1,0+0,15 -0,3
JliHa noyaTka 15,0 + 4,50 22,5+6,75 +7,5
Yucsio psZ0B 3epeH Ha OYaTKe, IIT. 14,5 + 4,35 18,3 £5,49 +3,8
Yucno 3epeH B psAy Ha NOYATKe, LIT. 36,2 + 4,34 45,5 +5,46 +9,3
BricoTa 3epHOBKH, MM 8,0+ 0,96 12,0 £ 1,44 +4,0
Macca 1000 3epen, r 170 £ 42,5 260 + 65,0 +90
CozepxkaHue Kpaxmasa* 64,4 +1,28 63,2+1,58 -1,2
CozmepkaHue Genka* 13,1+£0,26 16,3 +£0,32 +3,2
Copeprkanue maciaa* 6,1+0,12 7,5+0,15 +1,4
oo | Sy —
Bxkyc** Ciagkuu Cragkuu -
-
[BeT** Kentoii CBeTJIO-KeJIThIH -

[Ipumedanue: * - ananus UK-cekTpoMeTpun npoBe/ieH Ha CyXHX 3epHOBKaX;

ok onpezesieHo OPpraHoJIeNTHYeCKUM METOAO0OM /A CBAPEHHbIX [I04YaTKOB MOJIOYHOH CIIeJIOCTH

Note: * - IR spectrometry analysis was performed on dry kernels;
** — determined organoleptically for boiled milk-ripe sweetcorn ears

3
2

Puc. 1. Pasmepsl 3epHa AUIIOUAHOM (C/1eBa) U TeTPaNJIOUAHOM (cnpaBa) caxapHoOii KyKypy3sl (cM)

Fig. 1. Grain sizes of diploid (left) and tetraploid (right) sweetcorn (cm)
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Puc. 2. [loyaTKM caxapHo# KyKypy3sl (CM) AUILIOUAHOrO copTa ‘PaHHsAsA JlakoMKa’ (csieBa)
M TeTpamIouAHoOro copra ‘bakcanckas caxapHas’ (cnpasa)

Fig. 2. Sweetcorn ear sizes (cm) of the diploid cv. ‘Rannyaya Lakomka’ (left)
and tetraploid cv. ‘Baksanskaya sakharnaya’ (right)

Ta6smna 2. Coaep>kaHue OCHOBHBIX XMMHYeCKHUX KOMIIOHEHTOB B CyXOM 3epHe
JUIIONAHOM M TeTPANJIONAHOM KyKypy3bl

Table 2. The content of main chemical components in dry grain of diploid and tetraploid sweetcorn

Pansasa J/lakoMKka, 2n BakcaHckas caxapHas, 4n /
Buoxumnyeckue KomnoHeHTs! /
. . (cranpapr) / Rannyaya Baksanskaya sakharnaya,
Biochemical components
Lakomka, 2n (ref.) 4n
MoOJIOYHas 0,32 +0,05 0,44 + 0,09
2-TUJIpOKCUNIPONIMOHOBAsA 0,06 £0,02 0,23+£0,21
Opranutieckue AHTapHas 0,22 +0,12 0,17 + 0,04
KHCJIOThI
VML EpUHOBAsI 0,05+0,01 0,08 +£0,02
A6109Hasa 1,36 +0,37 0,73+0,43
Heopranuieckue docdopHas 0,85 + 0,40 3,35+ 1,00
KHUCJIOThI
[JIMLEPOJT 2,40 £ 0,39 1,30+ 0,27
3PUTPUTOJ 3,91+ 0,55 2,20+1,77
TpeiTo 0,07 £0,02 0,03 £ 0,02
MHOroaTOMHbIE KCHJIUTOJI 0,04 +0,01 0,04 +0,03
CIMPTHI apa6UHUTO 0,26 0,06 0,16 + 0,09
JYJIBLUTOJ 5,77 £ 2,80 3,69 12,76
HHO3UTOJI 0,68+0,10 1,26 £ 0,48
MHOWHO3UTOJI 4,80 +0,32 1,69 1,32
o-aJJaHUH 0,60 + 0,04 0,92+0,41
TJIMIUH 0,51+£0,03 0,84 +0,18
BaJIUH 0,08 0,02 0,20+ 0,09
CsoGonurle NpoHH 1,19+ 1,01 22,08 £ 14,72
AMHUHOKHCJIOTBI
cepuH 0,05+ 0,02 0,11 £ 0,09
TPEeOHUH 0,03 +0,01 0,14 + 0,09
acnaparuHoBast 0,14 £ 0,09 0,10 £ 0,04
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Ta6mna 2. OKoHYaHHue
Table 2. The end

Panssa /lakoMka, 2n BakcaHckas caxapHas, 4n /
Buoxumuyeckre KomnoHeHThI /
. . (cranaapt) / Rannyaya Baksanskaya sakharnaya,
Biochemical components
Lakomka, 2n (ref.) 4n
acrnaparuH 0,09 £ 0,04 0,39 £ 0,29
CroGoanwle OKCHUIIPOJIUH 0,09 + 0,05 0,22+0,11
aMUHOKHCJIOThI
[J1yTaMUH 0,16 £0,07 0,13+0,07
naJbMHUTHHOBAasA 15,49 +1,13 16,56 + 4,05
JIMHOJIeBasi 26,87 £ 1,61 28,41 + 8,45
KupHbie BaKI[eHOBas 14,41+ 1,29 15,10 + 3,69
KHACTOTEI oJIeMHOBas 0,58 + 0,04 0,82 0,20
CTeapHUHOBast 2,96 + 0,44 3,05+1,14
apaxyuHoBas 0,18 £ 0,06 0,19 +£0,02
Tpeosel rineposi-3-pocdar 0,43 £ 0,04 0,48 £0,23
apabuHo3a 0,20 + 0,06 0,49 + 0,16
[leHTO3BI
pu6o3a 0,24 £0,07 0,69 £ 0,28
dpykTo3a 24,24 + 4,63 33,24 + 24,07
cop6o3a 0,62+0,16 2,03+1,31
rajlakTosa 27,72 £ 25,71 6,38+ 3,67
Fexcoser II0K03a 207,03 + 178,85 75,48 £ 43,34
MaHHO3a 2,77 £2,18 1,03 +0,51
a-MeTUITIOKOGypaHo3u /[, 0,27 + 0,24 3,26 + 2,57
[VIIOKO3aMHUH 0,01 +0,00 0,03+0,02
caxapo3sa 613,14 + 31,64 557,10 + 24,04
Jucaxapusbl MaJIbTO3a 0,16 £ 0,06 0,11 £ 0,04
MeJnbuo3a 5,50 £2,51 2,85+1,61
Tpucaxapusbl paddpuno3a 21,02 + 8,04 10,68 + 5,02
4-ruApOKCUIIMHHAMOBas
DeHOMBHbIE KHCIoTa 0,18 £0,15 0,16 £ 0,08
coeJIMHEeHHUs
depynoBas kucjaora 0,08+0,03 0,13 +0,08
KaMIIecTepoJ 0,67 £0,10 2,121,776
duTocteposbl CTUTMacTepoJI 0,30 £ 0,05 0,71+0,14
B-cutoctepon 3,65 +0,44 6,63 +1,40

CATCS BaJIMH, U30JIeHLIUH, JIEHL[UH, IU3UH, METUOHUH, Tpe-
OHUH, TpuntodaH, peHuMaNaHUH, TUCTUJUH U APTUHUH.
Pe3ysibTaThl aHA/IM3a COAEPXKAHUS HE3AMEHUMbIX aMHHO-
KHCJIOT B 3epHe caxapHOH KYKypy3bl I0OKa3aJH, YTO B Te-
TpanJou/HbIX 3ePHOBKAX COJlEp>KaHUe BaJiMHa B 2,5 pasa,
a TpeoHHHa B 4,7 pasa Bbllle, UyeM y guniougHoi. [lo kosiu-
YeCTBY 3aMEHUMbIX aMUHOKUCJIOT TeTpPaIMJOUAHbIE 3eP-
HOBKH CYII€CTBEHHO NPEBLIIAT 3HAYEHU S JUIIJIOUJHOH,
a cofiep>xaHue npoJsinHa B 18,5 pasa Bbllile 3HaYeHUs CTaH-
papta. CozepaHUe acmapariHOBOW KHCJOTHI B TeTpa-

MJIOUJHOM 06pasiie 6JM3K0 K 3HaYeHUI0 JUIIJIOUJHOU Ky-
Ky pYy3bl.

JKupHble KUCJIOTHI BJUSIOT HA BKYCOBbIe KQYeCTBa U 0CO-
6eHHO 3amax MHULIeBbIX NPOAYKTOB, B TOM YHCJIe Ha Xapak-
TepHBbIM apoMaT U BKYC 3epHa CaxapHOW KyKypy3bl. Y BbIC-
IIMX PAaCTEHUH [Jl0Jis OCHOBHBIX XXUPHBIX KHUCJOT B COCTaBe
pacTUTeNbHBIX )KUPOB 04eHb Bbicoka (0 90%). Ee cocTas-
JIIIOT B OCHOBHOM INa/IbMUTHHOBAsA, OJIEMHOBAs M JIMHOJIe-
Basi KUCJOThI. AHaJ/IN3 )KUPHOKHUCJIOTHOTO COCTaBa 3epHa ca-
XapHOM KyKypy3bl (IaJIbMUTHHOBAs, JIMHOJIEBAs], BaKIeHO-
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Basl, 0JIEMHOBas, CTeapHHOBasl, apaxWHOBasi) IoKa3aj, YTO
B TeTPAMJIOUAHOM 00pasiie 3Ha4YeHUS KaK HAChIIeHHBIX, TaK
W HEHACBIIEHHBbIX »XWPHBIX KWUCJIOT HEMHOrO BbIlle, 4YeM
y AUIIOUAHOM. Takue e pa3inyrs HabJIJar0TCs 10 CoJlep-
KaHUI0 HE3aMEHHMBbIX XHUPHBIX KUCJIOT (JII/IHOJIeBaH, oJieu-
HOBas).

MoHocaxapu/ibl MPeJCTABAAIT CO60U MPOU3BOAHbIE
MHOTOQTOMHBIX CIUPTOB U CJIYy>KAT UCTOYHUKOM IJid CHHTEe-
3a JiucaxapH/ioB (caxapo3a, MaJbT03a, JIaKT03a), 0JIurocaxa-
PUJIOB U NOJIMCaXapyUAoB (LiessloJI03a U KpaxMmais). MHorue
M3 HUX 06J1aJjal0T CJAJKUM BKYCOM, HO HMEIOTCS Ipafaluu
oT 663BKyCHbIX /10 TOPbKHUX BELeCTB, BJIMAKIHUX Ha BCE BKY-
COBble KayecTBa 3epHa, B TOM YHCJIe CaXapHOM KyKypy3bl.
AHanus oGpasuos BbIABUJI Y AUIJIOUJHBIX 3€pHOBOK ITOBbI-
IIIeHHOe CoJiep’KaHhe B OCHOBHOM I'eKCO03 — rajlaKTO3bl, IJI10-
KO3bl U MAHHO3bI, TOT/]a KaK TETPAIJIONAHbIEe 06pa31ibl UMe-
JIY BBICOKHE 3HaYeHUsT PPYKTO3bI, COPOO3bI, A-METHIITIIOKO-
dypaHo3u/a, IIIOKO3aMHHA, a TakKe IeHTo3 (apabuHO3a,
pu603a) u Tpuos (rnnepos-3-pocdar).

Jlucaxapu/ibl UTPAIOT He MeHee 3HAaYUMYIO0 POJib B CTPYK-
Type BKyca 3epHOBOK CaxapHOH KyKypys3bl. B npupope cambl-
MM pacrnpocTpaHeHHbIMU JucaxapuaMu ABJIAIOTCA caxapo-
3a (TPOCTHHKOBBIM caxap), JlakTo3a (MOJIOUHBIH caxap)
W MaJIbTO3a, NMpHUYeM IocC/JedHAA B CBO60[LHOM COCTOAAHHUH
BCTpeyaeTcsl [0BOJIbHO pejako. Hanbosiee 3HAaUMMBIMU U3
HUX SIBJISIIOTCSI MaJIbTO3a U 1[eJ1JI06103a, KOTOphIe MpeJCTaB-
JIIOT CO60M NMPOAYKTHI THAPOJIN3a KpaxMaJsia U LeJJ110J103bl
COOTBETCTBEHHO. Pe3y/bTaThl aHa/IM3a NOKa3aalu 6oJiee Bbl-
COKOe CofiepKaHre AMCAaxXapHU0B U TPUCAXapUJ0OB Y JUILIO-
M/IHBIX 006pPa31[0B, YeM Y TETPAIIOU/HBIX.

denosnbHBIE CcOEJMHEHUs OO6YCJOBJIMBAIOT YCTOMYH-
BOCTb IJIOJIOB U OBOLIEN K PUTONATOreHHBIM MUKPOOpra-
HHU3MaM, NPUAAIT BKYC, TEPNKOCTb, apoMaT MU OKpacKy
npoAyKTaM. AHa/su3 cojep>KaHusd 4-TMJPOKCULMHHAMO-
BOY U GpepyIOBOM KUCJOT B 3€pHOBKAX CaxapHOH KyKypy-
3bl 10Ka3aJ1, YTO ypOBEHb 4-TUPOKCUIJMHHAMOBOM KUCJIO-
ThI B JUIJIOUIHBIX 06pa3jaX HEMHOTI'0 BhILIE, a GepyI0OBOH
KHCJIOTHI B 1,6 pa3a HUXKe, YyeM y 06pas31Li0B TeTPANJIOUAHON
CcaxapHOH KYKypy3bl.

W3 cTepuHOB pacTUTENBHOTO NPOUCXOXAeHUs (uTo-
CTEPHHOB) B pacTeHHUsIX HauboJiee YacTO COAEPKATCSA CHU-

TOCTEPHUH U CTUIMACTEpUH, ABJAKOIIHEeCd npeflleCTBEeH-
HUKaMU BUTaMHHa D, moaToMy npu nepepaboTKe U OYUCT-
Ke PacTHUTEJBHOIrO ChIpbsl NOTEPU CTEPUHOB CTaparoTCs
CBeCTU K MUHUMYMY. Pe3ysbTaThl aHa/M3a cojep>KaHUA
CTEpUHOB (KaMIIeCTEPOJI, CTUTMACTEPOJI, -CUTOCTEpPOJI)
MOKa3aJiy, YTO TeTPpaNJOUJHble 3ePHOBKH COZlepKaT 60J1b-
me CTepUuHOB, YeM IAHIIJIOUJHBIE. [lo COEPXaHHUIO KaM-
necTepoJia 3HaYeHUsl TeTPaNJOUJHbIX 06pa3L0B MpeBHI-
CUJIU AunouaHble B 3,16 pa3a, a no cojep>kaHUI0 CTUTMa-
cTeposa U f-cutocTepoJa - B 2,36 u 1,81 pasa cooTBeT-
CTBEHHO.

WHrubupoBaHue mnpolecca IOJHMepHU3aLHUHU CaxapoB
B KpaxMaJs BciefcTBUe 3¢deKToB reHa suZ NposBJsSETCS
B BU/le CHI>KEHUS1 HAKOIIJIEHUs1 KpaxMaJjia B 3epHe caxapHOH
KyKypy3bl. KiltoueBasi posib B 3TOM Ipoliecce NPUHAAJIEKUT
caxapHbIM cuHTa3aM SS (sucrose synthase), o6pasyoouium
bUTOIIMKOTEH KakK MpeJllecTBEHHUK aMujoneKkTHHa. Kpo-
Me TOT0, 3TH MYTaHThI XapaKTepu3yoTcs AeUIUTOM TaKUX
bepMeHTOB, KaK M30aMMJa3bl U MyJUIyJaHasbl, Hapyllaro-
IMe BeTBJIEHHEe KpaxMaJoB. ITO, B CBOIO 0uepe/ib, IPUBOAUT
K BBICOKOMY HAaKOIIJIEHHIO CaxapOB U CHIKEHUIO cojep:ka-
HUSA Kpaxmasa (James etal., 1999; Myers et al., 2000; Zhang
etal,, 2007).

[Ipu nepepaboTKe KyKypy3HOTo 3epHa Ha KpaxMaJl U Io-
60YHbIE MPOAYKTHI METOZ0M «3aBO/] HA CTOJIE», pa3paboTaH-
HoM Bo BHUM kpaxmasonpoayKToB, KpaxMaJ OT NO604YHOMH
MPOAYKIUHU TPYAHO OTAEJNAKTCA IIPU CenapupoBaHUM Kpax-
MaJio-6eJIKOBOHM CyClleH3UM. AHA/IM3 KpaXMaJIbHbIX TpaHyJ,
BbIZI€JIEHHBIX I10 3TOU TEXHOJIOTUH U3 L[HHHOH[[HOﬁ " TeTpa-
IJIOWJJHOW CaxapHOW KYKypy3bl, I0OKa3aJl, 4TO B 3HJOCIepMe
4n-KyKypy3sl 06pa3yloTcsi 60jiee MeJKHe IpaHyJ/Ibl, pa3Me-
pom ot 0,7 5o 5,0 MmkM (puc. 3), yeM y 2n, 4YTO NOATBEPKAAET
vcciefoBaHus, npoBefeHHble llyi JI. ¢ coaBTopamMu (Cui
etal., 2014) Ha AMIVIOWHBIX NOABUAAX KyKypy3sl. [Ipu aHa-
JIM3e CoZepKaHus KpaxMaJia B 3epHe U ero KoppeJssiiui ¢ co-
Jlep>kaHueM 6eJika 1 MacJia He 6b1JI0 06HAPYKeHO KaKUX-JIH-
60 OTKJIOHEHHUH OT CyIleCTBYIOIIEeH 3aKOHOMEPHOCTH, XapakK-
TEepHOM JJ1s1 AUIJIOUAHBIX TEHOTUIIOB. AHa/IM3 N10Ka3aJl, YTO
y TeTPAIJIONJHON KyKypy3bl coZiep)kaHue Oeska M MacJja
B 3epHe HMMeeT O6GpaTHYI 3aBHCHUMOCTb OT COZEpP)KaHUS

KpaxmaJia.
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Puc. 3. Pa3aMepsbl KpaxMaJIbHbIX IPaHyJI, BblJeJIEHHBIX U3 IHA0CIEepMa JUILJIOUAHOTO copTa ‘PaHHss JlakoMKa’
(c1eBa) B cpaBHEHMH C rPaHy/IaMH4 TETPANJIOUAHOIO copTa ‘bakcaHckas caxapHas’ (cmpaga).
YBenuueno B 400 pa3 (10x40) c cuiHUM cBeTOPHUIBTPOM, OKpacKa KpaxMasbHbIX 3epeH pacTBopoM Jlroross

Fig. 3. The sizes of starch granules isolated from the endosperm of the diploid cv. ‘Rannyaya Lakomka’ (left) in
comparison with those of the tetraploid cv. ‘Baksanskaya sakharnaya’ (right).
Magnified 400x (10x40), with a blue optical filter; starch granules stained with Lugol’s iodine
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3. B. XATE®OB e B.H.XOPEBA e 10.A. KEPB e T. B.IEJEHTA
B. B. CH/IOP e A.H. JEMYPHUH e B.T. IOJIbAIITEWH

B 1abopaTOpHBIX YCA0BUAX yAAeTCs BbIPAabOTATh Kpax-
MaJsl U3 TeTPalJIOWJAHON CaxapHOU KyKypys3bl C rpaHy/aMH
2-5 MkM. [IpudeM A1l 3TUX IpaHy/l XapaKTepHa He CBOMCT-
BeHHasl HATHBHOMY KyKypy3HOMY KpaxMmaJly HOpHCTas
CTPYKTypa. AHa/M3 OCTABIIMXCA Ha CUTaX KpaxMasbHBIX
rpaHyJ1 oKasasl, 4YTo y AUIJIOUJHOI0 FreHOTHIIA OCTATOK He-
3HAYUTEJIbHO 60JIblIE, YeM OCTATOK Y TeTPANJIOUJHOTO, UTO
KOCBEHHO CBUJETEJbCTBYeT 0 GOPMUPOBAHUU 6oJjiee MeJi-
KHX KpaxMaJIbHBIX I'PaHyJ/ y TeTPAIJIOUJHOTO copTa caxap-
HOM KyKypy3bl, 4eM Y AUIJIOU/JHOTO.

O6cyxaeHue

Pe3ysbTaThl HCCIeJOBAaHUN MMOKA3aJIH, YTO TETPATJIOU-
Had caxapHas KyKypy3a BBITOJHO OTJIMYaeTcda OT JUIJIOUJ-
HOM MO psAAY CeJeKLMOHHO LIeHHBbIX NMPU3HAKOB. OCHOBHOM
MPU3HAK CaXapHOU KYKYpy3bl, paJJd KOTOPOTO 3TOT MOABUJ
BO3/IeJIbIBAETCS U NOTPEOGJISETCS B CBEXKEM U KOHCEPBHUPO-
BaHHOM BH/I€, - 3TO COJiepKaHNe caxapoB, HApPABHE C APYTH-
MM €€ BKYCOBbIMH Ka4eCTBaMHU. AHa/M3 XMMHU4YEeCKOT'0 COCTa-
Ba [I0Ka3aJl, YTO IPUCYTCTBHUE GoJsiee 4YeM Tpex ajjiesiei reHa
suZ B 3HJOCIIepMe TeTPAIJIOUJAHOM CaXxapHOM KyKypys3bl He
BJIMSIET Ha COJZiepXKaHMe OBIINX caxapoB, TOTAA KaK 110 Cofep-
»)KaHUI0 HEKOTOpBbIX M3 HUX (apabuHO3a, pub03a, cop603a,
A-MEeTUJIVIKOYPaHO3HU/], [VIDKO3aMUH) HabJII0Jalu 3Ha-
YeHHUs BbllIe, a 10 APYTUM (TrajakTo3a, IJII0K03a, MaHHO3a,
caxaposa, MajbT03a, Meaubrosa, papduHo3a) HMKe, yeM
y AUIJIOUAHOMN caxapHOW KyKypy3bl. [Ipu aToMm copepxaHue
KpaxMaJia B CYXHUX 3€pHOBKax y [[PII]JIOHAHOFI U TeTpanjouna-
HOM caxapHOW KyKypy3bl MMeeT OJUHAKOBble 3HAaueHUS:
(64,4 +1,28Mr/100r 1 63,2 + 1,58 Mmr/100 r cooTBeTCTBEH-
HO), YTO CBU/IETEJbCTBYEeT 06 OTCYTCTBHUU BJIMSHUS JOTOJ-
HUTEJbHBIX aJlJieJiell TeHOB SuZ Ha MPOLEeCcChl MOJMMepHU3a-
MU CcaxapoB HpH GOPMUPOBAHHM KpaxXMasIbHBIX TpaHyJI.
BbIsiBJIEHO JIMILb YTHETAlLee AelCTBYE JLONOJTHUTENbHBIX
aJsljiesiell TeHa SuZ Ha pa3Mepbl KpaxMaJlbHbIX IPaHyJ1 B 3ep-
HOBKaX TeTPaIlJIOWJHOM caxapHOH KyKypy3bl. MeTaGoJu-
YeCKHe IPoLecChl U UX NPOAYKTHI, BJIUAKIIWE Ha BKYCOBbIE
KayecTBa 3epHa TeTPalJIOUJHOM caxapHOM KyKypy3bl, He-
COMHEHHO, IPe/ICTaBJIAI0T HAayYHbI UHTEPeC KaK pe3yJbTaT
COBOKYITHOI'O0 JeWCTBUA GOJIbIIET0 YHC/IA aljiejied TeHOB,
yeM MMeeTCsl B reHoMe y JUIJIOUHOM KyKypy3bl. Ucciego-
BaHUS OCOGEHHOCTEW CHUHTEe3a W HAKOIJIEHUS Pa3/IMYHBIX
OGUOXMMMYECKUX BEIeCTB B KJIeTKe U TKaHAX 3epHa KyKypy-
3bI CO3JAKT NNEPCHNEeKTUBY AJid NHHOBALIMOHHBIX CEJIEKIIUOH-
HBIX TEXHOJIOTHMH C BO3MO>XHOCTbIO ynpaBJieHUA XUMHU4YECKU-
MU peaKIUsMH BHYTPH KJIETOK 3HAO0CIepMa U 3apo/bliia 3a
CYeT peryJIMpPOBaHUS YK C/Ia MHOXKECTBA I'eHOB (Sugary, waxy,
sugary extender, amylase extender, dull, shrunken, opaque-2,
floury-2 v ip.), BIUSIOUIMX HA ee BKYCOBbIe KayecTBa. [1oaTo-
My onpeJie/ieHHe 0CO6eHHOCTENH BUOXUMUYECKUX TPOAYKTOB
oOMeHa BellleCTB B KJIETKe, TKaHHU, OpraHe C y4eTOM YMCJIa
T€HOB U UX COYETAaHHUA B COPTAX C AUNIJIOUJAHBIM U TeTpallJio-
HJHBIM T€HOMOM CTaHOBUTCSI IEPCNIEKTUBHBIM U 3ddeKTHB-
HbIM HHCTPYMEHTOM CeJIEKIITUOHHBIX HCCHEAOB&HHﬁ, Ha-
MpaBJIECHHbIX Ha olpeaesieHWe NMOTEeHIHUa/la WX reHeTu4de-
CKOM U pEHOTHUIHYECKOW M3MEHUYMBOCTH, B TOM YHUCIE AJS
BbIABJIEHUA BAXXHBIX U LIEHHBbIX AJIAd CeJIEKIUHU U TPOU3BOA-
CTBa MPU3HAKOB.

3akJ/iloueHue

3epHO TeTpaIrJOUAHON caxapHOH KyKypy3bl copTa ‘bak-
caHCcKas caxapHas' (k-23426), B cpaBHEHUH C AUIJIOWHBIM
coprtoM ‘PanHss JlakoMka’ (c-1775), xapakTepusyeTcsl U3Me-
HEHHEM KOJINYECTBEHHbIX, HO HE Ka4YeCTBEHHbIX XapaKTepH-

CTUK ee OHOXMMHUYECKOro NpoQuJisi, KOHTPOJUPYIOLIETO
BKYCOBbIE U TOBapHble IPU3HAKHY, a TaKXKe GeHOTHIa pacTe-
HHS, ToYaTKOB U 3epHOBKU. CopT ‘BakcaHckas caxapHas' xa-
pakTepu3yeTcsl MaKCUMaJbHOM BbIPa)XEHHOCTbIO CaMbIX
NpUBJIeKaTe/IbHBIX JJI1 CaXapHOW KyKypy3bl NPU3HAKOB —
ypo’XKkasi TOBAapHBIX [IOYATKOB, Pa3MepOB MOYaTKa U 3epHa.
AHanmus coeprKaHUA OCHOBHBIX XUMHUYE€CKHUX KOMIIOHEHTOB,
BJIMSIOLIMX Ha BKYCOBble KayecTBa 3€pHa, MOKa3as MOBbI-
IIeHHOe cojepXaHue Geska M Macaa y coprta ‘BakcaHckas
caxapHasi’ B CpaBHEHUH C AUIJIOUAHBIM copToM ‘PanHss Jla-
KOMKa'.

Pe3synbraThl 60jiee TOHKOrO aHa/lIu3a MeTaboJIMTOB
B 3epHe [I0Ka3aJiy, YTOo B 3epHe copTa ‘bakcaHckas caxapHast’
HabJiroaeTcs G6oJibliee, yeM y copTa ‘PanHsAs JlakoMka), Ha-
KOIJIEHHE TaKHX BeLleCTB, KaK OpraHu4ecKre KUCIO0THI (32
HCKJIIOYEHUEM sIGJIOUHOU KHUCA0ThI), GochopHasi KHUCJIOTA,
CBO6OZHbIE aMUHOKHC/IOTHI (33 UCKJIIOYEHHEM acnaparuHo-
BOM KHCJIOTBI), )KUPHBIE KUCJIOThI, HEKOTOPble MOHOCAXapH-
Abl (PpykTO3a, cop603a, a-MeTUITTIOKOPYPAHO3HU/, TIHOKO-
3aMHH, apabuHO03a, pu603a, mulepos-3-pocdar), GeHob-
Hble coefuHeHUs (depysnoBasg Kucja0Ta) U GUTOCTEPOJIBL.
CHMKeHH e coAeprKaHUud 6MOXMMHYECKUX KOMIIOHEHTOB
B 3epHe copTa ‘bakcaHckas caxapHasi’ 06HApYKeHO 10 TaKUM
BellleCTBaM, KaK MHOTOAaTOMHbI€ CIIUPThI (33 HUCKJ/IDYEeHHEM
HMHO3UTOJIA), AUCaXapU/bl U TPUCAXapHU/BI, a TAKXKe HEKOTO-
pble MOHOCaxapuZbl (rajJakTo3a, III0K03a U MaHHO03a) U de-
HOJIbHbIE COeJJMHEHUS B BU/Je 4-TUIPOKCUIIMHHAMOBOM KUC-
JIOTHI. AHa/IN3 pa3dMepoB KpaxMaJIbHbBIX I'PaHYJI, U3BJIEYEH-
HBIX W3 COPTOB CaxapHOW KykKypy3bl ‘PaHHss JlakoMka’
U ‘bakcaHckasl caxapHas' IMMOKasaJ Hajluduve 6oJiee MEeJKUX
rpaHyJ/l KpaxMaJjia B TeTPalJOU/IHbIX 3€PHOBKaX.

Paboma ebvinosHeHa 6 pamkax 20cydapcmeeHHo20 3ada-
HUSl CO2/1ACHO MeMaMuYeckoMy NAAHY:

- BHP no npoekmy Ne 0662-2019-0006 «Ilouck, noddep-
JHCaHUe HCU3HeCnoCoGHOCMU U pacKpblmue NOMeHyuaaa Ha-
C/1€0CMBEeHHOIl U3MEHYUBOCMU MUPOBOU KOA/NEeKYUU 3epHO-
8bIX U KpynsHulX Kyaemyp BUP das pazeumus onmumusupo-
8AHHO020 2eHOAHKA U PAYUOHA/ILHO20 UCNO/Ib308AHUS 8 CeNeK-
yuu u pacmeHuegodcmeer;

- BHUH kpaxmasonpodykmos — ¢puauasa PIrEHY «DHI]
nuwesblx cucmem um. B.M. [op6amosa» PAH Ne 585-2018-
0015 «Paspabomamb meopemuyeckue U npakmu4eckue 0CHO-
8bl 2/1y60K0l nepepabomku Kpaxmanacodeprcauje2o coipbsi Ha
0CHO8E CUCMEMHO20 AHA/IU3d e20 MeXHO/A02U4ecKUX ceolicmes
u paspabomams MeXHO102UU U381eHEeHUS Kpaxmaaa u 6eaKo-
8bIX KOHYEeHMpamos ¢ NpuUMeHeHUeM MeMOPAHHbIX MEeXHO/10-
2uli u GUOKOHBEPCUU CbIPbSIY.

The research was performed within the framework of the
State Task according to the theme plans of:

- VIR, Project No. 0662-2019-0006 “Search for and viability
maintenance, and disclosing the potential of hereditary
variation in the global collection of cereal and groat crops at
VIR for the development of an optimized genebank and its
sustainable utilization in plant breeding and crop production”;

- All-Russian Scientific Research Institute for Starch
Products, branch of the V.M. Gorbatov Federal Research Center
for Food Systems of the RAS, No. 585-2018-0015 “To develop
theoretical and practical foundations for deep processing of
starch-containing raw materials based on a systematic analysis
of their technological properties, and to develop technologies
for extracting starch and protein concentrates using membrane
technologies and bioconversion of raw materials’.
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