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O EHKA TEHOTHUIIOB OBCA HA COOEPXKAHME B-IJIIOKAHOB
B 3EPHE HA OCHOBAHUNU ET'O ®U3NYECKUX XAPAKTEPUCTUK

B.W. ITIOJIOHCKU!, I.I. IOCKYTOB2 3, A.B. CYMUMHA4

3epHo oBca (Avena sativa L.) conmepxut yHMKajbHble numieBbie BosiokHa (1,3;1,4)-B-D-
IJIIOKAHOB, KOTOpPbIe 0JArOTBOPHO BIMSIOT HA 310POBbe YenoBeKa. B To ke BpeMsi yka3aHHbIe MOJHCA-
Xapuabl BbICTYNAIOT KAK HEraTHBHBIN (hakTOp MpH YCBOEHMH NMHUTATEJbHBIX BELIECTB HEKBAYHBIMH IKH-
BOTHBIMH. B CBSI3M ¢ 3THM aKTyallbHa ceJeKIMsl OBCA HA MOBbIIIEHHOE (KPYNSHOE HANpaBJIEHHE) W TO-
HIDKeHHOe (KOPMOBOE HCHOJIb30BAHNE) CO/EPKAHHE [B-IJIOKAHOB B 3€pHE, MPUYEM [UISl BbINOJIHEHUS
CKPHHHMHIA CEJEeKIHOHHOTO MaTephalia 1IejIeco00pPa3Ho MCNOJb30BaTh NMPOCTbie, IKCIPECCHbIe M He pas-
pymammue 3epHo mMeToabl aHaim3a. Lleabio padoTel cTano M3yyeHue CBSI3M (PU3NYECKMX XAPAKTEPH-
CTHK LIeJIOTO W OYMIIEHHOTO OT IUIEHOK 3epHa OBCa ¢ colepkanueM B-rmokaHoB. QOObeKTOM mccieno-
BaHus cayxuim 16 o0pa3uos mieHYaToro u 2 06pasna rojo3epHoOro oBca u3 Kojuiekuun Bceepoccuiicko-
r0 WHCTUTYTA TeHeTHYecKnx pecypcoB pactenmii um. H.W. BaBunosa (BUP). Conepkanue B-riiokaHoB
B 3epHE M3MEPSIM O0IENPUHATHIM (hepMeHTATHBHBIM MeToOM. Du3HYecKHe XapaKTePUCTHKH (HATYpa,
macca 1000 3epeH, mIOTHOCTb, 00beMHAS JO0JIS TMOINIOMIEHHOH BOAbI) M3YYaJld HA LEJIOM H JIHIIEHHOM
IJIeHOK 3epHe. Vi3MepeHHe MJIOTHOCTH 3epHA KaXKIOro 00pas3na OBCA BBINOJHSIM 10 METOIUKE BbITEC-
HeHnnsi necka, onucannoii D.C. Doehlert ¢ coasr. (2008), HaTypHyI0 MacCy HAXOAWIN C TIOMOUIBIO Me-
Toaa, mpemioxennoro C.K. Walker ¢ coasr. (2011), norjomenne Boabl 3ePHOM ONpeAesiIA METOIOM
BaKyyM-uHpuabTpamun. IlokasaHo, 4to y mccienoBaHHbix o0pa3unoB oBca macca 1000 3epen He ObLia
CBfI3aHA C KOJIMYECTBOM [(-IJIIOKAHOB B 3epHe. OTMeUeHA HeCYIECTBEHHAS! MOJIOKHUTENIbHASI 3aBUCUMOCTD
MeXIy COJepKaHHeM [-IJIIOKAHOB, C OJHOI CTOPOHbI, 1 HATYPHOH MACCOii, IUVIOTHOCTBIO LEJOr0 3epHa,
00bEeMHOM J10J1€il TIOIJIOMIEHHOW 3€PHOM BOAbBI — C JIpYyroi. Y o0pa3uoB oBca, MMeEOIMX 0oJiblnee
colepkaHue P-TIIOKAHOB, JIMIIEHHOE IUICHOK 3€PHO XapaKTepH30BaJioCh 00Jiee BBICOKOW MIOTHOCTHIO
(r = 0,818). BeposiTHo, MexaHn3M, 00BSCHSIIOIMII HAIMYAE YKA3AHHOH KOPpPeJISIui, CBSI3aH ¢ (opMupo-
BaHHEM 0oJiee TOJCTBIX W 0ojiee IUIOTHO YMAKOBAHHBIX KJIETOYHBIX CTEHOK B JHIOCIEPME, MMEIOLIEM
OoJibllee KOJMYECTBO 3THMX XHMHMYECKMX BemiecTB. Jlisi MpuOIM3MTENLHOrO pacyera cojaepxaHus f3-
IJIIOKAHOB B 3€pPHE OBCA MbI mpeiaraeM ucnoib3osath opmyry CBI' = 4,16 x I13, rae II13 — mokasa-
TeJIb IIOTHOCTH OYHIIEHHOTO OT ILIeHOK 3epHa, r/cm3, CBI' — oTHocHTeILHOE CofiepKaHue -TIIOKAHOB B
3epHe, %, 4,16 — KoadduMeHT NMepexoa OT MOKa3aTeNs MJIOTHOCTH 3€PHA K COJEPKAHHIO B HeM [3-
IJI0KaHoB. MuHMMa/bHOEe cojepxkanue B-rmokanoB B 3epHe (3,2-3,8 %) M HaMMeHbUIYI0 €ro IJIOT-
noctb (1,05-1,10 r/cm3) umemn oGpasupl Ilymkunckuii, Hondai 8473, IlpuseT. MakcuMalIbHbIE 3HA-
4eHns CONEPKAHMSA [-IIIOKAHOB M IIIOTHOCTH 3epHa (5,7-6,7% u 1,26-1,31 r/cmM3) oTMedensl y 00pas-
noB Ilomop, Haruaoba, Marion. B pe3ynbTaTe mpeniokeH 3KCHpecc-MeTO OIEHKH T€HOTHIIOB OBCa,
KOTOPBIii O3B0 Pa3euTh 00pa3upl HA JABe KOHTPACTHBIE TPYMNbI: ¢ MAKCHMAJBHBIM M MHHAMAJIbHBIM
coJepKaHueM (-IJTIOKAHOB B 3epHE, pamMyaiomuecs KaK M0 XHMAYECKOMY, TaK U M0 ()M3MIECKOMY MOKa-
3aTesi0, XapakTepu3ywneMy 3TOT NPU3HAK. MeToa He TpedyeT MCHOIb30BAHUS JAOPOTOCTOSIIMX XUMHYe-
CKHX PEaKTHBOB, CJIOXKHOTO OOOPYIOBAHHS M MOXKET ObITh PeaM30BaH B JIIO0Oi J1aOopaTopun 0ObIYHOTO
ceJIeKIMOHHOTO yupexkaenus. Hapsamy ¢ sKoHOMEel MaTepuaibHBIX CPENCTB M TPYAOBBIX 3aTPat, mpeaia-
raemblii OIX0J MO3BOJIsieT N30eraTh MOJHOTO Pa3pylleHHs 3epHA B Mpolecce IKCIPecc-OUEeHKH, YTO JaeT
BO3MOJKHOCTh JAJIbHENIEro MCHOJIb30BAHUS COXPAHEHHOTO CEJIEKIMOHHOIO MAaTepuaja mpH NPOBEACHNH
JPYTHX aHAJM30B 3€PHA HA €ro KavecTBo.

KioueBbie cioBa: oBec, 3epHO, B-INIIOKaHbI, IUIOTHOCTb, HaTypa, macca 1000 3epen, morio-
HIeHHe BOJIbI, OlIEHKA.

WzBecTHO, uTO 3epHO OBca (Avena sativa L) MeeT He TOJBKO BBICO-
KYIO IIMTATeJIbHYIO LICHHOCTh, HO M CONEPKUT YHHUKAJIbHbIC MHILEBbIC BOJOKHA
(1,3;1,4)-B-D-rnokanoB (1-3). DTu moaucaxapuabl 0JaroTBOPHO BIUSIOT Ha
3II0POBbE YEJIOBEKA, ITOCKOJBKY CIIOCOOHBI ITOHIZKATh IIMKEMWYECKU MHIEKC
iy (4, 5), yMEHbIIATh COOepKaHKWe B KPOBHM XojiecTepuHa (6), B TOM 4HCIe
HU3KoM rroTHoctu (7), yiaydiiath (YHKIMOHUPOBAHUE II€YCHU, IIPEIOTBpA-
1IaTh TOsBJIEHUE W30LITOUHONM Macchl Tena (8-10). OgHako MOJOXUTEIbHAS
pOJIb, KOTOPYIO HUIPAalOT [B-INIIOKAHBI, COYETACTCS C TEM, YTO OHM BBICTYIAIOT
KaK HEraTUBHBII (pakTop IpU YCBOCHUU IUTATEIbHBIX BEIIECTB HEXXBAUHBIMU
KMBOTHBIMHU. Tak, B 3KCIIEPMMEHTaX ¢ KOPMJICHUEM LIBILISAT-OpOilIepoB ObLIN
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HaleHbl CYIIECTBEHHbIC pPa3IWyusl B IMUTATEJbHON LIEHHOCTU 3€pHA Pa3HBIX
COpPTOB OBcCa, KOTOpas HaXoAuiaach B OTpULIATEJbHON 3aBUCHMMOCTH OT COHEp-
>KaHusg B-raokaHoB B 3epHe (11). ITockonbKy monig 3epHa sSUMEHSI U OBca B
POCCUICKHX KOMOMKOpMax IJiI HEXBauyHbIX >KMBOTHBIX COCTaBjsieT Oosee IO-
JIOBUHBI, HEOOXOOMMO CHMIXXKEHUE KOHIIEHTpalMUu [B-IJIIOKAHOB B YKa3aHHOM
pacTUTEbHOM Chipbe. B CBSI3M € 3THMM ceJieKLIMsl OBCa Ha MOBBIIIEHHOE (ITUILE-
BO€ KCIIOJIb30BaHWE) WM MOHMXEHHOE (KOPMOBOE HaIllpaBJeHUE) COIep>KaHue
B-IJIIOKAaHOB B 3€pHE OCTaeTCs akTyaJbHOU 3amaueit (12).

HN3mepeHue comepxkaHue B-IJIOKAHOB B 3€pHE BBIMOJHSETCS IOCpe-
CTBOM CTaHAapTHOro xumuyeckoro aHaauza (13, 14). K mocrouHcTBY MeTonma
OTHOCUTCSI €r0 TOYHOCTh, K HEAOCTaTKaM — BBICOKasl TPYAOEMKOCTb, HEO0OXO-
IMMOCTb HCIIOJIb30BaHMSI JHOPOTOCTOSIIINX MMIIOPTHBIX PEaKTUBOB U Jabopa-
TOpHOro obopynoBaHus. Ellle OoAuMH UCHOJb3yeMbIli B HACTOSIIEE BpeMsl Me-
Tod, (hU3MUYECKUIl, OCHOBAaH Ha M3MEPEHUU OTpaxkeHus B OJvkHeill uHdppa-
KpacHoit obGjactu crekTtpa (15) ¢ moMollbl0 aBTOMAaTHUYECKOTOo 3€pPHOBOTO
aHanuzaTtopa, Hampumep Infratec™ 1241 Grain Analyser («FOSS Analytical
A/S», Hanusg) (16). K coxaneHnio, OOJBIIMHCTBO XUMUYECKNX U (PU3NIECKUX
METOJOB TPEOYIOT ITOJTHOIO pa3pylleHus 3epHa.

Jns BBIMOJHEHUS CKPUMHUHIA CEJIEKIIMOHHOTO MaTrepuaia HeoOXOAUMbI
9KCIIPECCHBIE U XeJaTeJIbHO Hepaspyllalollue MeTOAbl, KOTOPble CIOCOOHBI
pas3neavTh TMOPUAHYIO MOMYJISIIIMIO OBCA HA JABE KpallHUE IPYIMIIbI M0 coaepkKa-
HUIO B-TJIOKAHOB B 3epHe. MMeronyecs myOavMKalud B OCHOBHOM ITOCBSILIEHbI
COIIOCTABJIEHUIO COACPXKAaHUsS B-TJIOKAHOB B 3epHE C (PU3MUYECKUMU XapaKTepu-
ctukamu 1enoro 3epHa (17, 18). IlockonbKy B-TIIOKaHbI BXOASIT B COCTaB KJle-
TOYHBIX CTEHOK 3HAOCIEpMa, 1eJecoO0pa3HO U3YYUTh (PU3MUYECKUE XapaKTepu-
CTUKU HE TOJIBKO 1I€JIOr0, HO Y OYMILIEHHOIO OT IJICHOK 3€pHa OBCa.

B npencraBneHHoi paboTe Mbl BIepBble OOHAPYXWIM, YTO Yy 0Opa3loB
OBCa, UMEIOLIUX BBICOKOE COAepKaHUEe B-TIIOKAHOB, JUILIEHHOE TJIEHOK 3ep-
HO XxapakTtepusyeTcs OoJjiee BbICOKOM mioTHocThio (r = 0,818, p < 0,05). Ha
9TOM OCHOBaHWM MpeMJIOXKEeH MOAXOJ K OLIEHKE TeHOTHUIIOB OBCa, IMO3BOJISIO-
IIMIA pa3nessiTb o0pasibl ¢ MAKCMMaIbHBIM U MUHUMAJIbHBIM COIEpXKaHUEeM [-
[JIIOKaHOB B 3epHe. IlpeaBapuTenbHble pe3yjbTaThl ObUIM YaCTUYHO IPEAcTaB-
JIeHbl HaMU B JoKjaane Ha MexayHapomHoil kKoHdepeHuuu (10th International
Oat Conference: innovation for food and health», r. Cankr-IletepOypr, Poccus,
11-15 mrong 2016 roxa) (19).

Llenbio paboThl cTan aHAIM3 CBSI3U (QU3MUYECKUX XapaKTepUCTUK LIeJIOro
U1 OYMILIEHHOIO OT IUVICHOK 3€pHa OBCa C ColepKaHUeM [B-TJIIOKAHOB.

Memoourka. O6GBEKTOM HCCIIeAOBaHUSA CIyXwin 18 o6pasinoB obca (16
IUIEHYATOro 1 2 rojlIo3epHOro) M3 KoJuleKiuu Bcepoccuiickoro MHCTUTYTa TeHe-
TU4YeCcKUx pecypcoB pactreHuii um. H.M. BaBunoa (r. Caukr-IlerepOypr). Jns
onpeaeneHus GU3NYECKUX XapaKTEPUCTUK KaXI0ro odpasia MCIOIb30BAIM KaK
legoe, Tak M JMIIEHHOE IUJICHOK 3epHO. B mociegHeM ciiyyae IIBETOUYHbIE
IUIEHKY YIAJsUIM BPYYHYO, HE pa3pyllas MUIOAOBbIe Y CEMEHHBbIE.

Maccy 1000 3epeH BBIYMCISUIM, B3BElLIMBas HABECKM, BKJIIOUYAIOLIUE IO
250 menwix 3epeH. HarypHyio maccy 1LieJIoro 3epHa OLEHUBAJIM C TOMOIIbIO
mukpomerona, omnucanHoro C.K. Walker ¢ coast. (20), mas yero usMepsiiv
00beM u3BecTHOI Macchl 3epHa (okojo 10 r) B MepHOM umauHape Ha 50 MIIL.
[I10THOCTH 1IE0r0 U JMIIEHHOIO IJIEHOK 3epHa KaXIoro oopaslia onpeaeisuin
10 MeTOomMKe BbiTecHeHUs mnecka (21). Mcmonb3oBanu Oenblii MEJKWl IMEeCOK,
B3ThII ¢ mobepexbst FOxHo-Kuraiickoro mops (BeetHam). CpenHee 3HaYeHUE
IUIOTHOCTH TeCKa 0 JaHHBIM 12 m3MepeHwuii cocrasisio 1,55+0,01 r/cm3.
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OueHuBaau o0OBEM BO3OYIIHBIX MOJOCTEH B JMIIEHHOM IIBETOYHBIX
IUIEHOK 3€pHE METOAOM BaKyyM-MHOWIbTpaluu Bomoi. M3amMepeHus: BBINOIHS-
JIM C MOMOILbIO MEAULIMHCKOIO IIMpULA 00beMOM 35 MJ IpU JaBJACHUU BO3MY-
xa 50 kIla. Bpemsi kKoHTakTa 3epHa C BONOW B IUMNPHULIE COCTABISIO OKOJIO
1 muH. Ilocne M3BIEUEHUS 3epHA U3 BOABI C €TI0 MOBEPXHOCTH YAAJISUIM Biary ¢
MOMOIIIbIO (DUIBTPOBAIbHOM Oymaru. 3aTeM 3¢pHO B3BELUMBAIM U BBIYMCIISIIN
00BbEMHYIO JOJIIO MOIJIOIIEHHOM MM BOABI MO OTHOILIEHUIO K UCXOAHOMY OOBEMY
CYXOTo 3epHa.

Bce dusnueckne XxapakTepUCTUKM 3epHa ONpenessid B 3 MOBTOPHO-
ctsax. Copep:kaHue B-TJIIOKAHOB OLIEGHMBAJIM, UCIIOJIb3YS CTAaHAAPTHYIO METOIMKY
(13) 2-3-kpaTHOI TIOBTOPHOCTH.

CTaTuCTUYECKyl0 00pabOTKYy pe3y/JbTaTOB BBINOJHSUIM B Mporpamme
Microsoft Excel 2003. Beruucnsiiu cpeanue 3HaueHust (M), cTaHAapTHbIC OLIMOKU
cpenHux (XSEM), 3HaueHus koadgduiMeHTa Koppeasuuu. JocToBEepHOCTb
pa3IMyuii OLEHUBAIU C MOMOLbIO ~Kputepust CtblomeHTta npu p < 0,05.

Pezyavmampi. UHpopmaliusi 060 MCIOIb30BaHHBIX B paboTe oOpasiax
OBca IpeAcTaBjieHa B Tabnule 1.

1. Xapakrepucruka oopasuos oBca (Avena sativa L.), HCNoJb30BaHHBIX NPU ONpese-
JIeHUH (PUBHYECKUX XAPAKTEPUCTHK IEeJOr0 W OYMIIEHHOTo 3epHa (KOJUIEKLMS
Bcepoccuiickoro nHCTUTYTa TeHETUYEeCKUX pecypcoB pacteHmit uM. H.M. Ba-
BujioBa — BUP)

Ne o katasnory BUP | Hazpanue | PazHoBUAHOCTD | [IpoucxoxneHue
Mnenuars e
k-9978 Marion A. byzantina CLIA
K-11840 Borrus A. sativa var. aurea I'epmanus
k-13904 Ogle A. sativa var. aurea CIIA
k-13918 Kwupogen A. sativa var. aurea Poccust, Kuposckast 06:1.
k-13943 Proat A. sativa var. aristata CLIA
k-13947 Tulancingo A. byzantina Mexkcuka
K-14373 dakup A. sativa var. aurea Poccust, Kuposckast 00:1.
Kk-14597 CnpuHT 2 A. sativa var. aurea Poccus, ExarepuHOyprckast 001.
K-14648 Apramak A. sativa var. mutica Poccust, Kuposckast 06:1.
K-14787 IIpuBet A. sativa var. aurea Poccust, MockoBckast 0611.
K-14858 Bopot A. sativa var. mutica Poccus, JlennHrpaackast o6,
Kk-14872 Haruaoba A. byzantina SAnonust
k-14877 Hondai 8473 A. sativa var. grisea SAnonust
k-14907 BepHbiit A. byzantina Poccus, Anpirest
K-15126 Matilda A. sativa var. aurea I Benust
k-15176 JleB A. sativa var. mutica Poccust, MockoBckasi 06J1.
FonosepHbIE

K-14717 IymkuHCKMit A. sativa var. inermis Poccus, JlennHrpaackast o6,
K-15117 ITomop A. sativa var. inermis Poccust, KemepoBckast 00:1.

2. 3navyennss Ko3quireHToB Koppensuun (r) MeXIy pa3idyHbIMH XapaKTepHCTH-
KaMH OYMIIEHHOTO OT IJIEHOK W IieJjioro 3epHa y 18 obOpa3noB oBca (Avena sativa
L.) (xomrekimst BcepoccHificKoro MHCTUTYTAa TEHETUYECKMX PECYPCOB pacTe-
Huii um. H. Y. BaBunoBa — BUP)

Llenoe 3epHO OuuiieHHOE 3epHO
IMokazartenn HatypHas | Macca 1000 00BbeMHasI JOJIsI TI0- CcolepKaHUE
MJIOTHOCTb " MJIOTHOCTb
macca 3epeH TJIOILIEHHOM BOJIbI B-IJII0OKAaHOB
Lenoe 3epHO:
HaTypHas Macca 1
macca 1000 3epen 0,347 1
IUIOTHOCTh 0,780* 0,176 1
OuMILEHHOE 3€PHO:
0oObeMHast J0J1s TIo-
TJIOUIEHHO BOBI 0,101 -0,197 0,082 1
TUIOTHOCTh 0,101 -0,239 0,278 0,382 1
cozepxKaH1e
B-IJIIOKaHOB 0,299 -0,096 0,495 0,237 0,818* 1

* 3HaueHUsT KO3 PUIIMEHTOB KOPPEISIIIUU CTATUCTUYECKU 3HAUMMBI Tipu p < 0,05.
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CpenHsist HeCylleCTBeHHAsI IMOJIOXUTEIbHAsT CBSA3b ObUIa HaiimeHa MeXIy
colepXaHueM B-TJIIOKAHOB B 3¢pHE UM IUIOTHOCTBIO 1IEJIOr0 3€pHA, MEXIY ILIOT-
HOCTBIO JIMIIIEHHOI'O IUICHOK 3epHa U OOBEMHOM HOJIeil IOIJIOLIEHHOM MM BOIbI
3a 1 MMH, a TaKKe HaTypHOM Maccoil Liejoro 3epHa M Maccoir 1000 3epeH
(tabn. 2). Cnalyio MOJIOKUTEIbHYIO KOPPESILUMI0 OTMEUATU MEXIY COASPKaHU-
€M B 3epHe [-IJIIOKAHOB M €ro HaTypHOM Maccoil, a Takke OObeMHOU Aojeit
IOIJIOIIEHHOM JIMIIIEHHBIM IUICHOK 3¢pHOM Bombl. CHJIbHASI ITOJIOXKUTEIbHASI
CBsI3b ObLIA IIPOAEMOHCTPHUPOBAHA MEXIY HATYPHOM MacCOi U IUIOTHOCTBHIO Lie-
JIOTO 3¢pHa, a 3aBUCHMMOCTb HATYPHOM MAacChl OT IUTOTHOCTH OYMILIEHHOTO 3epHa
MPaKTUYECKA OTCYTCTBOBaJa. [IposiBUIach CHJIbHAs ITOJIOXKUTENIbHAsl 3aBHCH-
MOCTb MEXIY IIOTHOCTBIO 3€pHA, OUMILEHHOTO OT IUICHOK, M CONEPXaHUEM B
HEM [-IJIIOKAHOB.

[loBbillIeHHAsI TUIOTHOCTh JIMIIIEHHOTO IUIGHOK 3epHa 00pa3lioB OBca,
HMeIoIMX 0ojice BBICOKOE COAEpXKAHUE [-INIIOKAHOB, ITO-BHIMMOMY, MOIJIa
OBITh 00yCIOBIeHa (popMUpPOBaHUEM OOJIee TOJCTHIX (M, BEPOSITHO, OoJice IUIOTHO
VIAaKOBaHHBIX) KJIETOYHBIX CTEHOK B 3HIOOCIEPME WIM HAJIMYMEM MEHBILIETO
00beMa BO3MYIIHBIX ITOJIOCTEH MEXAY IJIOMOBBHIMUA M CEMEHHBIMU IUICHKAMU U
TBepHOil YacThio 3epHa. Hamu pesynbrathl (cM. Tabj. 2) CBUIACTEIBCTBYIOT 00
OTCYTCTBUU B JIMILIEHHOM LIBETOYHBIX IUICHOK 3€pHE HETaTUBHOM CBSI3U MEXIY
OTHOCUTEIbHBIM OOBEMOM MOINIOIIEHHON BOIOBI B YCIOBUSIX OTPHULATEIHLHOIO
IapieHUsT (4, ClledoBaTeIbHO, 0OBEMOM BO3IYIIHBIX IOJOCTEil) U IJIOTHOCThIO
TaKoro 3epHa. MOXHO IpPeIIIOJIOXMTh, YTO 0OOJjice BEpPOSITEH IICPBBII Mexa-
HU3M. B 1oNB3y 3TOro KOCBEHHO CBMICTC/IBCTBYET HallMUUMe TECHOM CBSI3U
MEXIY IIJIOTHOCTBIO 3epHa SUMEHSI U TBEPAOCThIO ero sHpocrepma (20).

Ha ocHoBaHMM CTaTMCTUYECKU MOKA3aHHBIX HAHHBIX O TOM, 4YTO I€HO-
TUITBI OBCA C BBICOKMM COIEPXXAaHMEM [-TIIOKAHOB MMEIN OOJIBbIIYI0 ITIOTHOCTD
JIMIIEHHOTO IUICHOK 3¢pHa, ObLIM pacCYyMTaHbl KO3(M(GUIMEHTHI IIepexoaa OT 3Ha-
YEHU IUIOTHOCTH K BEJIMYMHAM CONEPXKAHUSI B 3epHE [-IIIOKAHOB, M3MEPEH-
HBIM IO CTaHOApPTHOMY Xummuueckomy Metony (13). CpenHsist BeIMYMHA 3TOrO
Ge3pa3MepHOro Imokasareist coctaBmia 4,16+0,12.

CrenoBartesibHO, IS IPUOIM3UTEIBHOIO pacyeTa BeJIMYMHBI COIEpKa-
HUSI B-IJIIOKAHOB B 3¢pHE Y I€HOTUIIOB OBCAa MOXHO MCIIOJIb30BaTh (GhOpMYyJIy:
CBI' = 4,16 x I13, roe I13 — mokasarejb ITIOTHOCTA OYHUILEHHOIO OT IUIEHOK
3epHa, r/cM3, CBI — OTHOCUTENBbHOE comepKaHue B-INMIOKAHOB B 3epHe, %,
4,16 — ko3 duireHT mepexoaa OT IUIOTHOCTU 3epHa K BeJIMYMHAM COIepXKa-
HUSI B HEM [3-IJIFOKAHOB.

IlonmyyeHHBIE 3KCIIEPUMEHTAJIbHbBIC NAHHBIC ITO3BOJIMIM HAM BBIICIMTH
cpemd pacCMOTPEHHBIX 18 reHOTHUIIOB OBCa BE KOHTPACTHBIC I'PYIIBI IO TPU
o0Opa3la B KaXIoil ¢ MaKCMMaJIbHbIM M MUHMMAJBHBIM COAEpPXKAHUEM [-IJIO-
KaHOB B 3epHE — COOTBETCTBEHHO BbIIIE 5,6 U MeHee 3,9 %. DTH Ipymnmbl cy-
LIECTBEHHO pa3IMYaICh MEXIy CO00il He TOJbKO IO COOEPXKAHUIO [3-IJIO-
KaHOB, HO M IIO IOKa3aTeslo IUIOTHOCTU 3epHa. [Ipy cpeaHeil IUIOTHOCTH OYM-
meHHoro 3epHa 1,1740,04 r/cm3 u conepXanun B HeM B-TokaHoB 4,88+0,47 %
MUHUMAaIbHbIE 3HAYEHUS 3TUX MoKaszaTesieil (coorsercTBeHHO 1,0740,02 r/cm3
n 3,57£0,18 %) nmenn obpasupsl [Tymkuncknuii, [1puser, Hondai 8473, a mak-
cumaznbHoe (1,28+0,02 r/cm3 u 6,13+0,30 %) — Ilomop, Marion, Haruaoba.
Paznuuust B IIOTHOCTH OYMILEHHOIO 3€pHA M COAEPXKAHUU [3-TIFOKAHOB MEXIY
TeHOTMIIAMU, IIPUHAIICKABIIMMU K pa3HbIM IpymmaM, ObUIM CTaTHCTUYECKU
3HaYMMbIMU Tipu p < 0,05.

B HacTosiee BpeMsl aKTMBHO HCCJICOYIOTCS BO3MOXHBIC CBSI3U MEXKIY
KOJIMYECTBOM [-IJIOKAHOB B 3€pHE U Pa3IMYHBIMU (DU3UKO-XUMUYECKIMU,
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MOpPGhOJOTMYECKMMM M arpOHOMMUYECKUMMM IpU3HAKaMM T€HOTMIIOB OBca. Tak,
MpocjexeHa OTpuLaTeIbHasl KOPPESLUs MEXIY coaepaHWeM [-IJII0OKaHOB U
OOIIMM KOJMYECTBOM MUILEBBIX BOJOKOH M ChIpOM KJIETYATKHU, a TaAKXKe IOJIO-
KUTEJIbHAsl CBSI3b C HakoIUleHWeM Oeyka (22). Y oBca NpoaeMOHCTpUMpOBaHA
TeCHas 3aBUCMMOCTb MEXIy KOJIMYECTBOM [B-IJIIOKAHOB B 3¢pHE U COAEpKaHUEM
B HeM xkupa (16). [lokazaHO HaIM4Yue 3HAYMMON ITOJOXUTEIBHOM KOPPEISLINI
MEXIy colepxKaHueM [B-TJII0KaHOB M HaTypoil 3epHa, C OMHOM CTOPOHBI, U Mac-
coit 1000 3epeH — c Apyroii, mMpu 3TOM HaliieHa CylIeCTBeHHas HeraTuBHast
CBSI3b pacCcMaTpMBaeMOT0 OMOXMMMWYECKOIO MoKaszaTelsl ¢ coaepxKaHueM Oenka
U MJIeHYaToCThiO 3epHa (17).

ITonyyeHHble HamMu pe3yabTaThl U3MepeHus macchl 1000 menbIx 3epeH y
KOHTPACTHBIX I10 COIEPXKAHUIO [B-TJIIOKAHOB OOpa3loB OBCa ITOAAEPXKUBAIOT
akcrepuMeHTanbHble gaHHble C. Griffey ¢ coabr. (18), neMoHCTpupyolme OT-
CYTCTBUE CBSI3U MEXIY STMMM ITOKa3zaTessIMU IS STMMEHs, a TaKXkKe pe3y/bTaThl
M. Saastamoinen ¢ coaBT. (17) 0 HAIMYUU MOJOXKUTEbHON KOPPEISILIUN MEKIY
colepxXaHueM B-TJI0OKAaHOB M HaTypoii 3epHa. IlpaBna, B OoTJIM4YMe OT COOOIle-
HUS MOCJIEAHUX aBTOPOB, YKa3aHHAas CBS3b, 0 HAIIMM JTaHHBIM, cjadast.

B TeueHue psima eT B HEKOTOPBIX CTpaHax BeAyTCS pabOThl Kak IO MO-
HUCKY 00Opa3loB OBCa C ITOBBIIEHHBIM WJIM TOHMKEHHBIM COAepKaHUEeM [-
[JIIOKAaHOB B 3€pHE CPelu CYILECTBYIOLIUX COPTOB, TaK M IO CO3AaHMIO (OpM C
pa3HbIM HaKOIUIEHUWEM 3TOro Iojycaxapuia B 3aBUCUMOCTH OT LIEJI€BOIO MC-
nonb3oaBHusa (23-25). Heckonbko et Hazam non srugoit European Com-
mission OBLT peajn30BaH €BpONeMCKMiA MpoeKT «['eHeTuuecKue pecypchl OBca
I Ka4eCTBEHHOrO MUTaHMs Jonei» («Avena genetic resources for quality in
human consumption»), B KOTOPOM HcclienoBaau 658 coproB oBca. bwUio mmom-
TBEPKACHO, YTO Ha COAEpXKaHME B-IIIOKAHOB B 3¢pHE OBCa 3HAUYMUTEJbHOE BJIM-
sIHMe OKa3bIBaeT reHeTHuecKasl cocrapistomas (26). B Poccuiickoit ®eneparmin
MOJOOHBIE MCCAENOBaHUS €IWHWYHBL. Tak, B paMKax COBMECTHOIO ITpOeKTa
mexny BUP (Poccus) u Hopanueckum reHHbIM O0aHkoM (NordGen, Nordic
Genetic Resource Centre, I1IBenust) 6610 U3yUYeHO colepxKaHUE B-TJIIOKAHOB Y
copToB OBca. BenuunHa paccMaTpuBaeMoro Iokasartesisi B 3epHe KoJiebanach OT
3,3 mo 6,2 % (27). CyuiecTBymolliee TeHOTUIIMYECKOEe pa3HooOpa3ue 3TOro 61o-
xumudeckoro mpusHaka (ot 1,9 mo 8,5 %) (26-30) BmoyiHE AOCTATOYHO IJISt
Mporpecca ceJIeKIIMM OBCa Ha MOBBIIIEHHOE WM MOHUXKEHHOE coiepxKaHue -
[JIIOKAaHOB B 3€pHE COOTBETCTBEHHO I KPYISIHOIO HampaBJeHUS U KOPMOBOIO
ucrnonab3oBanus (31).

Takum obOpazom, y oOpa3LoB OBCa, UMEIOIIMX BHICOKOE COIEp>KaHME
B-IJIIOKAHOB, JIMIIEHHOE IJIEHOK 3E€pHO XapaKTepu30BajJoCh 0o0Jjiee BbICOKOM
mnotHocThio (r = 0,818, p < 0,05). BeposiTHO, MeXaHU3M, OOBSIICHSIIOIINI HATA-
Yyye yKazaHHOI KOppessLMU CBSI3aH ¢ (bopMUpPOBaHMEM 0oJiee TOJICThIX U OoJiee
IUIOTHO YNAKOBAaHHBIX KJIETOYHBIX CTEHOK B 3HIOCIIEpME, MMEIoIeM OoJibliee
KOJIMYECTBO 3TUX XMMUYECKHMX BelllecTB. Ha oCHOBaHUM CTaTHCTUYECKU TOKa-
3aHHOI CBSI3U MEXIY COAepXKaHHWEM B-IJIIOKAaHOB B 3€pHE U IIOTHOCTBIO JIM-
LIIEHHOIO IJIEHOK 3epHa IPeIJoXeH MOIX0o[ K OLlEHKE I'eHOTMIIOB OBCa, I03-
BOJISIIOIIUI pa3aeuTh oOpaslibl Ha JBe KOHTPACTHBIE TPYMIIbI: ¢ MaKCHUMallb-
HBbIM U MUHUMAJIbHBIM COIEepXXaHUeM [-IJI0KaHOB B 3epHe. MeTon He TpeOyeT
KCIIOJIb30BaHUST JOPOTOCTOSIIUX XMMUUYECKHUX PEaKTUBOB, CIOXHOIO 000py-
IIOBaHUSI M MOXKET ObITh peaju30BaH B J1000il JabopaTopuy OOBLIYHOIO Ce-
JIEKLIMOHHOTO YyupexineHus. KpoMe 3KOHOMUM MaTepuajbHbIX PECYpPCOB M
TPYAOBBIX 3aTpaT MPU BBHIMOJHEHUU OLIEHKW T€HOTUIIOB OBCAa Ha coIepKaHUe
B-IJIIOKAHOB B 3epHE, IpeajiaraeMblii METOJ MO3BOJISIET M30eraTh MOJHOIO pas-
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PYLWICHUA 3€pHA IIOCJIE€ BbIIOJIHCHUA OLUCHKM I'€HOTUIIOB OBCa Ha COACP2KAaHUC B
HEM B-I‘J’IIOK&HOB. OTO aeT BO3MOXHOCTb B JaJIbHEMIIIEM MCIOIb30BaTh coxpa-
HEHHbIA CEeJIEKIIMOHHBIN MaTepual aJd aHaJIru30B Ka4€CTBa 3€pHA.
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Abstract

Due to the beneficial effect of oat B-glucans on human health and their negative role in
the assimilation of feed by non-ruminant animals, the selection of oats for increased (cereal direc-
tion) and reduced (feed use) content of these polysaccharides in grain is an urgent task. To perform
screening of breeding material for the specified biochemical indicator of oat quality, it is advisable to
use simple, express and non-destructive methods of grain analysis. The aim of this work is the devel-
opment of a rapid method to evaluate oat genotypes for the content of B-glucans in grain based on
the measurement of physical characteristics of grain. For the first time, it was found that in oat samples
with a high content of B-glucans, the film-free grain was characterized by a higher density (r = 0.818).
Probably, the mechanism explaining the presence of this correlation is associated with the formation
of thicker and more densely packed cell walls in the endosperm, which has a greater number of these
chemicals. In the research, 16 accessions of hulled oats and 2 accessions of naked oats from the VIR
collection were involved. Concentration of B-glucans in grain was measured by the conventional
enzymatic techniques. Physical characteristics (nature, 1000-grain weight, density, volume fraction of
water uptake) were studied on the whole and/or hull-less grain. Measuring grain density for each oat
accession was performed by the sand replacement method described by D.C. Doehlert and
M.S. McMullen (2008); the natural grain weight was measured by the techniques offered by
C.K. Walker, and J.F. Panozzo (2011); water uptake by grain was determined by the vacuum infil-
tration methodology. It is shown that 1000-grain weight of the studied oat accessions was not associ-
ated with the level of B-glucans in grain. There is an insignificant positive dependence between B-
glucan content on the one hand, and the natural weight, density of whole grain and the volume
fraction of water uptake by grain on the other hand. The oat accessions with higher content of
B-glucans had higher density of hull-less grain (r = 0.818, p < 0.05). For an approximate calcula-
tion of the value of the content B-glucans in grain of genotypes of oats, you can use the formula:
SBG = 4.16 x PZ, where PZ is the density of the film-free grain, g/cm3; SBG is relative content of
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B-glucans in the grain, %; 4.16 is a coefficient of transition from the grain densities to the values of
B-glucans. Minimum content of B-glucans in grain (3.2-3.8 %) and the lowest grain density (1.05-
1.10 g/cm3) were observed in the accessions Pushkinskii, Hondai 8473 and Privet. Maximum values
of B-glucan content and grain density (5.7-6.7 % and 1.26-1.31 g/cm3, respectively) were recorded in
the accessions Pomor, Haruaoba and Marion. As a result, a rapid method was offered for evaluation
of oat genotypes, which makes it possible to divide accessions into two contrasting groups: with max-
imum and minimum content of B-glucans in grain, considerably differing in both chemical and phys-
ical parameters. This method does not require expensive chemical agents or complex equipment, and
may be implemented in any laboratory of a typical breeding center. The effect of possible introduc-
tion of the proposed technique involves saving financial and labor resources as well as avoiding com-
plete grain damage, thus providing an opportunity for further utilization of the conserved breeding
material in other analyses of grain for its quality.

Keywords: oats, grain, B-glucans, density, test weight, 1000-grain weight, water uptake,
evaluation.
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