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Pabora BeIMOJIHEHA B paMKax TeMbl « TeopeTHdecknue 1 MeTOANYSCKHE aCIIeKThI N3y ICHHUS
U OLICHKH aJlallTallud UHTPOLYLIUPOBAHHBIX PACTCHUM IPUPOJHON U KYJIBTYypHOH
(iropbl», HOMep rocyaapcTBeHHoM perucrpanun: AAAA-A17-117072810010-4/

Uszyuenvr  ocobennocmu — Haxkonnienus — QPYKMo30co0epiicawyux — yeneooos
(enroroppykmanos) y 6uoog pooa Allium npu unmpooykyuu 6 ycrosusx Cpeoneco
Vpana. /[na 6onvuwuncmea 6udoe maxue oanHvle NOIYYEHbl 6nepevle. YcmanosneHo,
umo  cooepiicanue  6bICOKOMONEKYAAPHLIX  2mokogpykmanos (GF,) vy 6udos
JIYKOBUUHOUL dicusHerHol gopmul (A. aflatunense, A. caeruleum) docmosepHo 6vlue,
uem y epynnol JYKOGUUHO-KOPHEBUWHBIX PACMEHUll ¢ KPYNHbIMU KOPHeGUWAMU U
cnabo passumvimu aykosuyamu (A. ledebourianum A. nutans, A. ramosum). Ipynna
JIYKOBUUHO-KOPHEBUUWHBIX PACMEHUTL C KPYNHBIMU YKOBUYAMU U CAAO0BBIPANCEHHBIMU
xopuesuwamu (A. obliguum, A. altaicum, A. strictum) 3aHUMARA NPOMEICYMOUHOE
nonodicenue Mexncoy 08yMsi npedvlOywumu Spynnamu, He OMIUYAsCh OO0CMOBEPHO
Hu om 00Ot u3z Hux. Ommeuenvl paziuuusi 6 HAKONIEHUU HUIKOMONEKYIAPHbIX
(GF,) u 6bICOKOMONEKYIAPHBIX 2NIOKOPPYKMAHOE 6 DA3HBIX OP2AHAX PACMEHUlL: Y
A. altaicum u A. obliquum, u3z epynnvl 1yKOSUUHO-KOPHEBUUHBIX GUAOE C XOPOULO
paseumvimu ykosuyamu, cooepycanue GF, u GF,, 6 nykosuyax 6 1,5-2 pasa eviwe,
uem @ kopreguwax. Y A. nutans u A. ramosum, umerowux meaKue 1yKoGuYbl, paziuyus
6 cooepocanuu GF, neeenuxu, a xonyenmpayua GF, y A. ramosum 6 rxopnesuuyax
6 1,3 pasa evuiue, uem 6 nykosuyax. Haxonnenue entoxo@pykmanos 3HauumenvHo
MeHsemcsi 6 meueHue 6e2emayllOHHO2O0 Ce30Hd, YMO CESA3AHO C  PA3IUYHOL
UHMEHCUBHOCTIBIO NPOYECcO8 POCma U paseumus pacmenutl. B nepuoo ompacmanus
cooepoicanue GF, ouenb nusKoe, MaxCUManibHoOe Ux HAKONJLEHIE OMMEIAencs 6 Nepuoo
yeemenusi u NIOOOHOUIEHUS, A K KOHYY 8e2eMAYUOHHO20 Nepuood ux KOHYEeHMpayus
samemno cuudcaemces. Codepocanue GF, y pasnvix 6u0oe docmuzaem Makcumyma 6
pasHvie ernopasvl, umo onpedensiemcsi 0COOEHHOCMAMU CE30HHO20 PA3GUMUSL UA0E.

KuitoueBble CJI0Ba: HUSKOMONEKYIAPHbIE 2IIOKOPPYKMAHDL, BbICOKOMOLEKYIAPHbIE
2NIOKOPPYKMAHbBL, UHYIUH.

BBenenue

WHTepec K pacTUTENBHBIM HOJNHCaXapuaaM, 0COOCHHO (PPyKTO30COmEpHKa-
MM yIIIeBoAaM (TIIOKOQpYKTaHaM), B TIOCIEAHEE BpeMs 3aMETHO BO3POC, UTO
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CBSI3aHO C MTOSBICHUEM HOBBIX JIaHHBIX 00 WX 3aIIUTHOM POJIM B OPTaHH3ME pac-
TEHHS U O MIHPOKOM CIIEKTPe UX (HapMaKOIOTHYECKOTO ACUCTBHS. YCTaHOBICHO,
YTO TITIOKO(PYKTAHBI CIIOCOOCTBYIOT PETy/SIIMN W HOPMaJIU3AIUX YIJIEBOIHOTO
U JIMITUIHOTO METAa0O0IU3Ma, CHIKCHUIO YPOBHSI XOJIIECTEPHHA U TPUTITUIICPHIOB
B KPOBH (TIPETIATCTBYS Pa3BUTHIO aTePOCKIEPO3a), CHIDKCHHUIO YPOBHS caxapa B
KPOBH, IIPENOTBPAIICHUIO 3a00JICBAHUI IIIUTOBHUHO JKEJIE3bl, YBEIUUCHHIO CO-
MIPOTUBISIEMOCTH OaKTEpUAIFHBIM W BHPYCHBIM HH(EKINSIM W MHBA3USAM pas-
JUYHBIX APa3UTOB, OJIATOTBOPHO BIUSIOT HA MMMYHHYIO CHCTEMY, CHHIKAIOT
OTIACHOCTH Pa3BUTHUS OXKHMPEHUS, OCTEONOpOo3a (MOBHIIMIAst aOCOPOIHMIO KaTbIINs
Y MarHusl ¥ YBEJIWYMBAs MHHEPAJIM3ALUI0 KOCTHON TKAaHU), YCUIMBAIOT (PYHK-
[IMOHATILHYIO aKTHBHOCTH Ie4eHU U T.J1. [1-5]. [TmokoppyKTaHbl IPECTABISIOT
c000¥1 CoeIMHEeHUS C BBIPAKEHHON MPEOUOTHUYECKON aKTUBHOCTHIO. OHU He Tie-
PEeBapHUBAIOTCS B KUIICYHUKE YEIIOBEKA, HO MPU 3TOM CIOCOOCTBYIOT CO3IaHHIO
ONTHMAJIBHBIX YCIOBUH ISl POCTA U Pa3BUTUSI HOPMAJIBHOM KUIECUHONH MUKPO-
(topel, 0cobeHHO OM(pUI00AKTEPHIA, a TaK)KEe YMEHBINAIOT PUCK Pa3BUTHS paka
TOJICTOTO KHUIIEYHUKA. DTa TPYIIa BEIICCTB IIUPOKO UCIONIB3YETCS B IHIICBOM
MIPOMBIIIUICHHOCTH TIPH TIPOM3BOICTBE MOJIOKa M MOJIOYHBIX MPOIYKTOB, Macla,
CBIpa, MOPOXKEHOTO0, XJIeOHBIX u3aenuit [4, 6-9]. Opykransl Tuna jiesaHa (levan)
00T1a1af0T BBRIPKEHHBIM YBIKHSIOMNM ASHCTBHEM Ha KOXY, COOCTaBIMBIM C
JICVCTBHEM I'MaTypOHOBON KHCIIOTBI, & TAKXKE IIPOTUBOBOCIIATUTEILHBIMI CBO-
CTBaMH, B CBA3U C U€M IIE€PCIIEKTUBHBI AJI UCIIOJIb30BaHUs B KocmeTosioruu [10].

Oxono 15% Bcex BETKOBBIX pacTEeHHH 007aaloT ClIOCOOHOCTBIO CHHTE3U-
poBath ¢pykransl [11, 12]. DTu coeMHEHUSI SBISIOTCS OCHOBHBIMH 3aITaCHBIMU
yIIeBOaMM Y BUIOB U3 ceMeiicTB Asteraceae, Liliaceae u Gramineae [13]. Oto
JIETKO MOOWIIM3YEMBI UCTOYHUK YHEPTUH, KOTOPBIA UCTIONB3YETCS B HAJaIbHBII
MEPUO Pa3BUTHs MOOCTOB W JIMCTHEB WU IS BOCCTAHOBJICHHS HOPMAIHHOTO
MeTaboIr3Ma IMociie MOBPEKICHUS HaA3eMHON YacTH pacTeHus. Vccmenoparenn
OTMEYAIOT MPUCYTCTBUE (PPYKTAHOB Yy psifia 3TAKOB (IIICHUIBI, OBCA, STIMEH),
oBoIIEH (JTyKa, MUKOPHS, cajlata), IeKOPaTUBHBIX PACTCHHUH (T€OPTUHBI, TIONbIIA-
Ha) u ap. [4, 12, 14-16]. O conepxanuu B BUgax pona Allium L. 3HA4UTEIBHO-
TO KOJIMYECTBA MTOJMCAXapHUIOB, B TOM YHCIIE Ha OCHOBE (PPYKTO3HI, YIIOMHHAIOT
S.J. Shepherd, P.R. Gibson [17], A.C. Flores, J.A. Morlett., R. Rodriguez [18].
It aToro pona Hambosee XapakTepHbl PpyKTaHbl THIA WHYNIMHA (inulin), HEeo-
unynmuHa (inulin neoseries), Heo-neBana (levan neoseries) [12, 19, 20].

B Hacrosiee BpeMst BBISIBIICHBI pa3IMIHBIC BUABI (apMaKOIOTHIECKOTO Jei-
cTBHS BUIOB Allium. OHu 00/1a1al0T aHTUOMOTHYECKIMH CBOMCTBAMU, CIIOCOOHEI
MIOHIKATh YPOBEHB Caxapa M XOJEeCTepHHA B KPOBH, HHTHOMPYIOT arrperammio
TPOMOOITUTOB, MOTYT IPUMEHSTHCSI ISl JICUCHHUST aTEPOCKIIEPO3a U CePIIeuHO-CO-
CyIUCTBIX 3a00sieBanmii [21]. MiccriemoBanre BO3MOKHOCTEH NCIIOIB30BaHUS pa3-
JIUYHBIX BUIOB Allium B MemuIMHE TPENCTaBIsieT OobIioi uaTepec. [Ipu sTom
€CTh OCHOBAHUSI IPEAIOIaraTh, YTO YCTAHOBJICHHBIC (aPMAaKOIOTHUECKUE (-
(EKTHI CBSI3aHBI, B YACTHOCTHU, C HATUYUEM (PPYKTO30COACPIKAIIMX YITICBOIOB —
DTFOKO(PYKTaHOB.
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Lenp nanHO#M pabOTH — U3y4eHHE 0COOCHHOCTEH HAKOIUICHUS MITFIOKO(PpyKTa-
HOB Y psiia BUIOB poja A/lium, uarponyuupoBanHbix B boranmueckom caay YpO
PAH (1. EkarepunOypr).

Marepuajbl 1 METOANUKH HCCJIe0BAHUS

PacTurenbHoe cbipbe. Kak ormedeHo panee [22], GpykraHbl HakaruiiBa-
FOTCsI, TVIABHBIM 00pa3oM, B TIOI3EMHOM YacTH PACTCHUH, TIe WX KOHIICHTPAIHs
MOXeT gocTurath 50%; B THCTHSIX copepkaHue QPyKTaHOB COCTABISIET OOBITHO
1-2%. Ilo muenuto P.U. baraytaunoBoii u coast. [23], 2—-5% HU3KOMONEKYNIAp-
HBIX ()PYKTAHOB COOTBETCTBYIOT YPOBHIO CBOOOJTHON (PPYKTO3bI, KOTOpAsI SIBIIS-
eTcsi HeOOXOIMMBIM KOMIIOHEHTOM METa0oJIM3Ma y BCEX BHJIOB PACTEHHH He3a-
BHCHIMO OT WX CHCTEMaTHUECKOTO MOJOKEHUS. B CBS3M ¢ 3TUM HAMU W3y4YCHEL, B
MIEPBYIO OYEPe/ib, O3EMHBIE OPTaHbl Pa3IMYHBIX BUOB Allium.

[To ocobeHHOCTIM MOP(OIOTHUECKOH CTPYKTYpHI MOA3EMHBIX OPTaHOB B
pone Allium BBIIENSIOT CIEAYIOIIUE )KU3HCHHBIE (POPMBI: TYKOBUYHBIC, TyKOBHY-
HO-KOPHEBHIIHBIC M KOPHEBUIIHBIC [24]. Bumbl BTOpOi ®U3HEHHOH (HOPMBI psij
aBTOPOB IOJIpa3/essieT Ha IPYIIy CO CIa0OBBIPaKEHHBIM KOPHEBHIIEM U pas-
BUTBIMH JIyKOBHIIAMH W TPYIIIY C XOPOIIO BEIPAKCHHBIM KOPHEBHUIIEM U Cllabo-
pa3BUTHIMU JTyKOBUIlaMu [25, 26]. HaMu u3yvanuck BUIBI JTYKOB, OTHOCSIIIUECSI
K CJICTYIONIIM TPYIIIIaM:

— nykoBuuHble — A. aflatunense B.Fedtsch. (sect. Megaloprason), A. caeru-
leum Pall. (sect. Coerulea);

— JIyKOBUYHO-KOPHEBUIIIHBIC CO CIIA00BBIPAYKEHHBIM KOPHEBHUILEM H KPYITHBI-
MU JyKoBHIIaMU (2—4 cM u Oonee) — A. altaicum Pall. (sect. Cepa), A. obliqguum L.
(sect. Oreoprason), A. strictum Schrad. (sect. Rhizirideum);

— JYKOBHYHO-KOPHEBHUIITHEIE C XOPOIIO BEIPAYKEHHBIM KOPHEBHUIIIEM W MEIKUMH
nykoButiamu (10 1,5-2 cm) — A. ledebourianum Schult. & Schult. f. (sect. Schoeno-
prasum), A. nutans L. (sect. Rhizirideum), A. ramosum L. (sect. Butomissa).

Marepuan nns ananusza cooupanu B 20162017 Ir. B ycIoBUSIX KYJIBTypHl B
OTKpBITOM TpyHTE, B boTanmueckom cany Ypanbsckoro otnenenuss PAH (Exkare-
PUHOYPT) OT paCTEHHIA, HAXOAUBIINXCS B TCHEPATHBHOM cOoCTOsiHUM. KomuecTBo
(bpyKTO30COIEPIKAIINX YIIIEBOAOB OTPENEIISUIA B CEHTAOPE, TOCHE TIOI0HOIIe-
uus. Ans A. caeruleum, A. ledebourianum, A. nutans 8 2017 r. npoBOAUIN U3yUe-
HUE CE30HHOW JMHAMUKH HAKOIUICHHS (DPYKTAHOB; JUIS ATOTO OTOMPAH IPOOKI B
paznuuHble GeHodasbl: BeceHHee oTpacTaHue, OyTOHHM3aIHs, BETEHUE, TIII0/10-
HOIICHUE, BETCTAIM MTOCTIE TUIOJOHOIICHHS, KOHEIl BETCTAITHH.

[pobomnoaroroBka. s KaxI0ro KOHKpETHOTo oOpasna Opaiu ycpeaHEH-
Hy10 poly ot 5—10 ocobeii. CBexecoOpaHHBIE K OTMBITBIE OT 36MJTH JTyKOBHIIBI
Y KOPHEBUIIA H3MEIBIAU JI0 YaCTHIl pa3MepoM 7—10 MM U BBIICPIKUBAIH B CY-
mwibHOM mkagy npu temneparype 100°C B reuenne 30 MHH T MHAKTUBAITUH
(hepMeHTOB; 3aTeM ChIpbe JIOCYIIUBaIH Mpu Temneparype 60°C 10 BO31ylIHO-
CYXOTO cocTOosHH. HemocpeacTBeHHO Tmepeq aHAIN30M CHIPhE JTOMOIHUTETh-
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HO M3MEJBYAIN U CHTOBBIM METOIOM OTOHpAaH (PpakIiio ¢ pazMepaMH YaCTHII
0,51 Mm.

KommaecTBeHHBIi aHaM3 DIIOKOPPYKTAHOB. J[IIs1 KOJIMYECTBEHHOTO Onpeesie-
HUsI (PPYKTO30COMEPIKAINX YIICBOOB 32 OCHOBY B3SUIM METOJUKY, pa3paboTaH-
uyto J[.H. OnennukoBeim u JI.M. TanxaeBoii [27, 28]. B ocHOBe aHanm3a IexXuT
CIEKTPO(OTOMETPHUECKUI METO/I, KOTOPBIii JOBOJIBHO IIMPOKO UCIOIB3YETCsl psi-
JIOM HCCIIEIOBATEINCH ISl OTPEIEICHIS COIepyKaHNsT TIIFOKO(PYKTAHOB, C HCIIONb-
30BaHUEM PA3NUUHBIX peareHToB [13, 20, 29], B Tom uncne pezopuuHa [30].

Criemyer OTMETHTH, YTO O0OBEM MOHATHH «OTUTOPPYKTAHBD (HU3KOMOIE-
KyJsIpHbIE (DPYKTAHBI), «IIOTU(PYKTaHBD» (BBICOKOMOJIEKYSIPHBIE (DPYKTAHBI),
«WHYIIUH» HECKOJIBKO pa3lndacTcs Y pa3HBIX aBTOpPOB. B HEKOTOphEIX paboTax
BCe (PPYKTaHbI CO CTENEHBIO MOMUMepHU3aluu Oosee 3 0003HAYAIOT TEPMUHOM
«UHYIUHY», PSAA IpyTUX HCCIenoBaTelell MoA MHYINHOM ITOHMMAeT TOJNBKO II0-
nudpyKTaHbl. B 11e10M NPUHATO CUMTATh, YTO Y OJMTO(QPYKTaHOB CTETICHB MOJIH-
Mepu3anuy Bapeupyet ot 3 1o 10, B cpennem (DP, ) paBna 4; y nonudpykranos
(TMHHOIETIOYEYHBIH UK BHICOKOMOJICKYIISIpHBIN UHYIHH, inulin HP) oHa xone-
onercs or 10 o 60, DP, pasna 25 [4, 20].

B xoze aHanm3a Mbl BRGNS ABE QPAKIIMH TIIFOKO(QPYKTaHOB: HU3KOMOJIEKY-
asapryto (GF, ) u Beicokomonekynspuyio (GF ). Huskomonexynsapuyro dpaxumro
MOJTy4aau TPEXKPATHOM SKCTpaKIMel CyXOro pacTHTENbHOro marepuana 95%-
HbIM 3TaHojoM (30, 15 u 15 muH, Ha BoxsHOM O6ane LB-217, 3A0 «JlaboparopHoe
o0pynosanue u npudopsl» (Poccus), npu temneparype 80°C, ynapusanu gocyxa
U PacTBOPSUIH OCANOK B JTUCTHILIMPOBAHHOH Bofe. [10CKOIBKY BBICOKOMOJEKY-
JsipHBbIe (PPYKTaHBI IPAKTUYECKH HE PACTBOPSIOTCS B ATAHOJIE BHICOKOH KOHIICH-
Tpamuu [27], MOXKHO Mpe/oiararb, 4To B COCTaB dTOH (paKIUu BXOIMIH PPYyK-
TO32 U HU3KOMOJICKYJISIPHBIE IIOKO(QPYKTaHBI, XOPOIIO PACTBOPHUMBIE B CIIHPTE.
Jamnee U3 pacTUTEILHOTO OCTATKA BOJOH AKCTParnpOBaIH BHICOKOMOJICKYISIPHEIC
mokodpykrans! (inulin HP), koTopble XOpoIIo pacTBOPSIIOTCSA B BOAE (TPUAKIbI
o 60 MUH, Ha KUITAIICH BOJSTHON OaHe). 3aTeM IMPOBOIMIN THAPOIH3 10 PPYKTO-
3bI KOHIICHTPUPOBAHHOM XJIOPUCTOBOIOPOIHOM KHCIIOTON B TeYeHHE 8§ MHH IpH
temneparype 100°C. Coaepkanue GpyKTO3bl ONPEACTSUIA CIIEKTPOPOTOMETPH-
yeckuM MeToioM Ha criekrpodoTomerpe SPECORD 50 «Analytik Jena» (I'epma-
HUS), HCIIONB3YS PEAKIIHIO C PE3OPIIHHOM.

Craructudeckast 00paboTka pe3ynsraroB. CopepikaHue HU3KO- U BBICOKOMO-
JIEKYISIPHBIX TTIOKOPPYKTAHOB PACCUUTHIBAIN B MIPOIIEHTAX HA BO3IYIIHO-CYXO€
chIpbe. JlaHHbIE O KaXX0My 00pa3ily MpeJCTaBICHbl B BUJIE CpeAHCapUpMETH-
YECKOTO 3HAYCHUS M3 TPEX U3MEPEHUH M ero craHaapTHoi ommOku (£SE). Jlst
KaX/JI0T0 00pa3sla ChIpbsl BBIUUCISUI COOTHOIIEHHE MPOLIEHTHOIO COACP:KaHUS
BBICOKOMOJICKYJIAPHBIX M HU3KOMOJIEKYJSpHBIX Tmokoppykranos (GF,/GF)).
Paznuuus B copepkaHny MIIOKOQPYKTAaHOB (HU3KOMOJIEKYJISIPHBIX M BHICOKOMO-
JEKYISIPHBIX) MEXKIY 00pa3laMi BUIOB, OTHOCSIIHXCS K Pa3HBIM KH3HEHHBIM
(opmam, OILCHUBAIN METOAOM OJHO(DAKTOPHOTO JUCIEPCHOHHOTO aHAlu3a U ¢
ITOMOIIBI0 HeTlapaMeTpHIecKoro kputepus Kpackena — Yommuca ¢ HCIIONB30Ba-
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uuem nporpammel StatSoft STATISTICA for Windows 6.0. Pazmuuaus mexay rpyt-
namu (armocTepHoOpHbIe CpaBHEHHUs) oneHuBanu mo kputeputo Unequal N HSD
(MomudunmpoBanHbiil kputepuii Tukey HSD i1t BEIOOPOK pa3sHOro o0beMa).

Pe3yubTarsl Hccie0BaHNus U 00Cy:KIeHNe

B HacTosiiee BpeMst CymecTBYIOT SIMHUIHBIC JaHHBIC O CONCPKAHUH (PPYK-
taHoB y BUIOB Allium. Ilo cBenenusim T.V. Barkhatova et al. [16], ux koHueH-
Tpamus OTHOCUTENIbHO HeBesnka — 1-1,75 /100 r ceipoii macchel. Kak otmedaroT
3.A. bagperaunosa u A.B. Kanapckuii [31], conepxanue GppykTaHOB y HEKOTO-
poix BUOB Allium (A. porrum L., A. schoenoprasum L. n np.) xosebnercs ot 3,4
10 6,6%; 0JJTHAKO B CBEKECOOPAHHBIX JyKOBHLAX A. sativum L. oHO cocTaBnsieT
okoio 22-24%. S.J. Shepherd u P.R. Gibson [17] npuBoasT IaHHBIE O TOM, YTO
coneprkanue (PpyKTaHOB y pasHbIX BU0B A/lium xonednercs ot 1,1 1o 10,1 /100 1; B
ToM umcie y A. sativum — ot 9 1o 16 1/100 T; KOHIIeHTpaIwst GPyKTO3bI U caxa-
PO3BI B CBEKECOOPAHHOM CHIPHE Pa3HBIX BHIIOB JIyKOB Bapbupyet oT 0,7 10 4%.

Hammm pesynmsrars! mokasany 3HaYATETFHOE PA3ININe MY H3yUCHHBIMH BH-
naMu Allium 1o couepKaHUI0 HU3KO- U BRICOKOMOJICKYJISIPHBIX TIIIOKO(PPYKTaHOB
BO BpeMsI BereTaliu Nociie miogoHomeHus (y A. aflatunense u A. obliqguum miocne
OKOHYaHUS IIOJOHOIIEHHUS HACTYIAeT Mepuos mokosi) (tadm. 1). D1o, BeposTHO,
CBSI3aHO C 0COOCHHOCTSMHU MOP(OJIOTHH ITOJ3EMHBIX opraHoB. Hanbosee BEICOKIM
0Ka3aJI0Ch COMCPIKAHNE BHICOKOMOJICKY/SIPHBIX TIIOKO(PYKTaHOB Y A. aflatunense
1 A. caeruleum, OTHOCSIMXCS K TPYIITE TYKOBUYHBIX BUIOB: OT 22,22 110 41,40%
(tabim. 1). Y atux BujoB Allium naHHBIE COEIMHEHUS HAKAIUIMBAJIUCH B KOHIICH-
TpAaIUsIX, 3aMETHO TPEBBIIAIOIINX TaKoBble B KOpHIX Cichorium intybus L., xo-
TOpBIC B €BPOIEHCKUX CTpaHAX CIIy)KaT OCHOBHBIM UCTOYHHKOM IMONU(PPYKTAHOB
u coxepkar 10 18-20% wunynuna [4, 7, 31]. bonpias KOHIIEHTpAIHST BEICOKOMO-
JIEKYJIIPHBIX TIIOKO(PYKTAaHOB OOHApYKEHA TaKkKe B 00pasIax coIpbst A. obliquum,
OTHOCSIIIETOCS K TPYIITE TyKOBUIHO-KOPHEBHIITHBIX PACTEHHI C XOPOIIIO Pa3BUTHIMU
nmykoBuLamu — ot 18,12 o 28,41%. Y Bcex 3TUX BUAOB OTMEUEHO TAKKE BBICOKOE
COOTHOIIICHHE KOHIICHTPAINI BEICOKOMOJIEKYJIIPHBIX M HI3KOMOJEKYILSIPHBIX TITIO-
koppyxranos (GF, /GF, ); y mocnennero Bua ono goxomut 10 271,63 (tab. 1). Ove-
BUJIHO, 3TO HanOOIIee IePCIEKTHBHBIC HCTOYHIKH BEICOKOMOIICKYILSIPHBIX TITFOKO(-
pykraHoB. Ciemayer OTMETUTD, YTO JaHHbIC BUIIbI YCTOWYUBBI B KYJIBTYPE, XOPOIIIO
BOCIIPOM3BOAATCSI, HAKAIUTUBAIOT JOCTATOYHYIO TIO3EMHYIO OHOMaccy.

Heckonpko HMke, 4eM y JTYKOBHYHBIX, HO BCE K€ JOCTATOYHO BBICOKHAM
(16,87-27,71%) oxazanock coiepskaHHe BBICOKOMOJICKYISIPHBIX TITIOKO(pPyKTa-
HOB B 00pasiax JByX JIPYTHX BUIOB M3 TPYIIIbI JIyKOBUYHO-KOPHEBHUIIIHBIX Pac-
TEHHUH C XOpPOIIO Pa3BUTHIMH JIYKOBUIAMU: A. altaicum n A. strictum, a Takxe
A. ramosum, OTHOCSIIETOCsI K TPYIIIE JTYKOBUYHO-KOPHEBUIIHBIX PACTCHHUN CO
caboBBIpaKEHHBIMH JTyKoBUIAMU. [Ipu aToM y A. strictum m A. ramosum T10-
kasarenb GF /GF| toxe Boicokuit (3,94-8,15); y A. altaicum oH HEMHOTO HUXKE:
1,26 B iykoBunax u 1,62 B kopHeBHUIax (cM. Taom. 1).
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Tabnuma 1 [Table 1]
Conep:xanue nusko- (GF)) u Boicokomosiexyisipubix (GF ) rioxoppykranos
u ornouwenue GF /GF, y 8 usyuennsix Buaos pona Allium
[The content of low- (GF,) and high molecular glucofructans (GF ) and the
ratio of GF /GF, in 8 studied species of the genus Allium (mean=SE]|]

Conepxanue GF, | Conepxanue GF,
0 ov|o Y-
B, opran | Ton | e s | GFLIGE
S : Yo ontens ontens H L
[Species, organ] [Year] of GF_, % for an of GF,, % for an [Ratio of GF/GF ]
air-dry raw material] | air-dry raw material]
Allium aflatunense, | 2016 3,04 £0,29 41,40 £ 0,94 13,62
JIYKOBUIIBI [bulbs] 2017 0,47+0,17 33,83+ 2,09 71,98
A. altaicum, 2016 | 17,19 +0,37 21,60 + 0,95 1,26
JYKOBHIIBI [bulbs]
A altaicum, 0p- | 56| 9451013 15,324 0,13 1,62
HeBUIIA [rhizomes]
A. caeruleum, 2016 8.33+0.,20 35,554+0,21 4,27
JIYKOBHIIBI [bulbs] 2017 9,13 +£0,04 22,22 +0,50 2,43
A. ledebourianum,
BCA NOA3CMHAA 2017 12,95 0,71 4,83 40,07 0,37
4acTh [total un-
derground part]
A. nutans, 2017 | 11,61 +0,03 0,29 0,15 0,02
JIYKOBHIIBI [bulbs]
A. nutans, Kopae- 015 |9 694 0 44 0,00 0,00
BHUIIA [rhizomes]
A. obliguum, 2016 | 12,61 +0,25 28,41 +0,51 2,25
JYKOBHIIBI [bulbs]
A. obliquum, xop- 1 5y, ¢ 0,08 % 0,06 21,73 40,10 271,63
HeBHuIIA [rhizomes]
A. obliquum, Bcst
[oA3eMHas 4acTh 2017 12,76 £ 0,12 18,12 +0,74 1,42
[total underground part]
A. ramosum, 2016 5,29+0,10 20,82 + 0,06 3,94
JIYKOBHUIIBI [bulbs]
A ramosum, kop- 1 5, ¢ 3,40+ 0,05 27,71 40,59 8,15
HeBHIIA [rhizomes]
A. strictum, BCs IO~
3eMHas 4acTh [total 2016 2,71 £0,08 16,87 +£0,52 6,23
underground part]

Haubonee nuskoe conepxanne mmokodpykranos u snadenne GF /GF, orme-
YeHbl y BUJIOB U3 T'PYMIIbl JIYKOBUYHO-KOPHEBUIIHBIX PACTEHHI CO ClIabOBbIpa-
JKCHHBIMH JIYKOBHLIAMU — A. ledebourianum n 0coOeHHO A. nutans, y KOTOPOTO
BBICOKOMOJIEKYJIAPHBIE TTIOKO(PYKTAHBI TIOYTH MOJHOCTBIO OTCYTCTBYIOT, OTHO-
menue GF H/GF L omu3ko k Hynmro. P.M. baraytauHoBa v coaBT. [23] IpUBOIAT JUTSI
A. nutans 61M3Kue TaHHBIC: B TIEPBOM JieKa i€ UIOH (B IIEPUOJ] aKTHBHOTO POCTA)
(bpyKTO30COIEPIKAIINE YIIIEBOABI TOTO BH/A IPEACTABICHBI IPEHMYIIECTBCHHO
HU3KOMOJIEKYJISIpHOH (ppaknueii: 18,4% B kopHeBUIIAX, 5,3% B KOPHSX; KOJIHUE-
CTBO MOJH(PPYKTAHOB COCTABIISIIO COOTBETCTBEHHO 5,4 1 5,8%.
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Pazmmums Mexxay BUgaMu pa3HBIX KU3HEHHBIX (POPM IO COIEpIKaHUIO BBICO-
KOMOJIEKYISPHBIX ITIOKO(PPYKTAHOB MOATBEPKACHBI HAMU C ITIOMOIIBIO OJJHO(AK-
TopHOTO mucnepcronHoro ananmza: F=7,095, p=0,0093. I1pu sTom craructude-
CKH JIOCTOBEPHBIE Pa3IMyKsl BBISBICHBI MEXK/1y BHIAMH JTYKOBHUHOW KHU3HEHHOM
(hopMBI, Y KOTOPBIX HamOoJIee BBICOKA CIOCOOHOCTh K HAKOTUICHWIO JAHHBIX
COCJIMHEHUH, U JTYKOBUYHO-KOPHEBUIIHBIMU BHJAMH C MOIIHBIM KOPHEBHIIEM
1 cnabo BBRIpaKCHHBIMH JTYKOBHIIAMH, CO CHIDKEHHOM CITOCOOHOCTBIO K CHHTE-
3y BBICOKOMOJIEKYIApHBIX DmokodpykTanos (p=0,0100, no kpureputo Unequal
N). Cpennee 3HaUEHHE CONEPIKAHUSI BEICOKOMOJICKYISIPHBIX TTIOKO(QPYKTaHOB y
00pasIoB NepBoil rpynmsl cocTanisino 33,25+4,45%, y o6pas31oB BTOpoil rpyn-
el — 10,74+3,98%. JlocTOBEpHOCTH BIUSHIS )KU3HEHHON (DOPMBI Ha HAKOTUICHE
BBICOKOMOJIEKYJISIPHBIX IIIFOKO(GPYKTAHOB MOATBEPKACHA TAKKE C TOMOIILBIO He-
napamerpuyeckoro kputepus Kpackena—Yommica (p=0,0214). JIlykoBU4HO-KOP-
HEBUIIHbIE BUJBI CO CT1a00BBIPAYKEHHBIM KOPHEBHUILEM U XOPOIIO Pa3BUTHIMH JIy-
KOBHIIAMY 3aHUMAITH IIPOMEKYTOTHOE TIONIOKCHUE MEXKIY ABYMS IIPEIBIIYIIIUMH
rpyInnaMu, He OTINYasiCh JOCTOBEPHO HU OT OJHON U3 HUX; CPEAHSS KOHLIEHTpa-
IUST BEICOKOMOJICKYILSIPHBIX TIIIOKO(PYKTaHOB Y 00pa3IoB NAaHHOHW >KU3HCHHOU
¢opmsl cocraBuna 20,34+3,64% .

ConeprkaHre HU3KOMOJICKYIIIPHBIX IIFOKOPPYKTAHOB HANO0JIee BBICOKO (9,45—
17,19%) y A. obliqguum (Tonbko B nykoBUlLAX), A. altaicum, A. ledebourianum n
A. nutans (tabn. 1). HakoruieHne 3TUX COCMHEHUN HE CBSI3aHO, T0-BUIHMOMY,
C 0COOCHHOCTSIMU KM3HEHHOH (hopMmbl. [IpoBeeHHBIN TUCIEPCUOHHBIN aHANIN3
MTOKa3aJ OTCYTCTBHE Pa3IUuNii MEXKAY BUIAMHU PA3IMIHBIX )KU3HEHHBIX (POpM 11O
COZIEPKAHUIO HU3KOMOJIEKYISIPHBIX ITIOKO(PPYKTAHOB, a TAKXKE [0 COOTHOILICHUIO
GF,/GF,.

Ha nakoruieHne rmoxko(pyKTaHOB, MOMHUMO MOP(hOIOTNYecKoi crenuduKy,
BEPOSITHO, OKA3BIBAIOT BIHSHUE W OCOOCHHOCTH AKOJIOTHU M3YYCHHBIX BHUJIOB.
Tak, A. ramosum, OTHOCSAIIMICS K TPyIIE JTYKOBUYHO-KOPHEBUILHBIX BUIOB CO
c1ab0BBIPaKEHHBIMH JTYKOBUIIAMH (U1 KOTOPBIX XapaKTEPHO MTOHIKEHHOE CO-
JeprkaHle ITIOKO(PYKTaHOB), OOUTAET, B OCHOBHOM, B 3aCyIIIMBBIX YCJIOBH-
SIX — B CTEIISIX, HA CYXHX COJOHIIEBATHIX JyTaX, 0 CTEITHBIM KAMEHHUCTHIM U 1I1e0-
HUCTHIM cKJIOHaM [32]. Psjiom mccienoBaresniell Moka3aHo, YTO CIOCOOHOCTh K
MTOBEIIICHHOMY HAKOIICHUIO (PPYKTAHOB SIBIISICTCST OMHUM U3 TIPUCIIOCOOTCHUH K
CYIIECTBOBAHUIO B YCIOBHUSIX BOAHOTO AC(UINUTA U MOJIOKUTEIBHO KOPPEIUPYET
C YCTOMYMBOCTHIO pacTeHuit k 3acyxe [11, 19]. Boamoxxno, mostomy A. ramosum
HaKaIIMBal BCe e JOBOJIBHO 0OJBIIOE KOJINYECTBO (PPYKTAHOB, 0OECIIEUNBALO-
IIUX €ro aJaNTAaIHIo K YCIOBUSIM €CTECTBEHHOM Cpeabl 0OUTaHuU.

[IpoBeneHHBIN HAMU aHAIKU3 BBISBHJ PAa3InyMsl B HAKOIUICHUU TIIOKODPYK-
TaHOB B Pa3HBIX OpraHax W3yYeHHBIX BUAOB. Tak, y A. altaicum u A. obliquum,
OTHOCSIIIUXCS K TPYIIE JTYKOBUYHO-KOPHEBUIIHBIX BUJIOB C XOPOIIO Pa3BUTHI-
MU JTyKOBHUIIAMH, COIEPKAHUE BBICOKOMOJIEKYISIPHBIX IITIOKO(PPYKTAHOB B JIyKO-
BHI[AX OKa3aJOCh MOYTH B IOJITOPA pa3a BbIIIE, YeM B KOpHEBHIIax (Tabm. 1):
cootBercTBeHHO 21,60 1 15,32% y mepBoro Buna, 28,41 u 21,73% — y Broporo
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Buaa. ComeprkaHne HU3KOMOJIEKYISIPHBIX TIIIOKO(PYKTaHOB B JIyKOBHIAX A. al-
taicum n A. obliquum Taxxe Bblllle, YeM B KOPHEBHIIAX — B ABa U Ooiee pa3. Ho
y A. ramosum, AMEIOIIETo c1a00 BHIPaKCHHBIC JTYKOBHIBL, KapTHHA OOpaTHAas:
COJIEPIKAHUE BHICOKOMOJICKYIISIPHBIX TIIOKOQPYKTAHOB B JTYKOBHUIIAX IPUMEPHO B
1,3 pa3a MeHbIlle, 4eM B KOpHeBUIax (coorBercTBeHHO 20,82 1 27,71%); oue-
BUJIHO, Y 9TOTO BHUJIa MEJIKHUE JTYKOBHUIIBI HE MOTYT OBITh UCTOYHHUKOM 3aITacHBIX
MUTATEIHHBIX BEHICCTB ISl PACTCHNUS, ¥ BBICOKOMOJICKYIISIPHBIC TIIIOKO()PYKTaHBI
B JJAHHOM CJTy4ac HAKAIUIMBAIOTCS B MOBBINICHHOM KOJMYECTBE B KOPHEBHUINAX
HMMEIOIIIX HAMHOTO OONBIIYI0 OTHOCHTENBHYIO Onomaccy. Pasmiaus B comepika-
HUHM HU3KOMOJICKYJSIPHBIX DIIOKO(PPYKTAHOB B JIYKOBHIIAX M KOPHEBHIIAX, KaK Y
A. ramosum, Tak 1y A. nutans He3HAYUTENbHBI (Tad1. 1). Ciemyer OTMETUTh, YTO
COIOCTABJICHHE CONEPIKAHUS IIIOKOPPYKTAHOB B PA3IUYHBIX OpraHax (JIyKOBH-
[aX ¥ KOPHEBHIIAX) MPOBEICHO JUIS HEOOBIIOTO YUCIA BHIOB; IS IPOBEPKH
MPEANOIMKEHHS O PA3IHUYMsIX KOHIECHTPANUI IIIOKOPPYKTAHOB B JYKOBHUIAX W
KOPHEBUIIIAX B 3aBUCHMOCTU OT TPHHAIICKHOCTH BHIA K OTPEICICHHON KH3-
HEHHOM (hopMe HEOOXOMUMBI TATbHEHUIIINE HCCIICTOBAHUSL.

Haxomnenne rmoxkopyKTaHOB 3HAYUTEIFHO MEHSIIOCH B TEUECHHE BETETaIlH-
OHHOT'O CE30Ha, YTO CBA3aHO C Pa3IMYHON MHTEHCHBHOCTBIO MPOIIECCOB POCTA U
pas3BuTns pacreHnid. Hamm m3ydanack ce30HHAS JHHAMIKA HAKOTUICHUS HU3KO- 1
BBICOKOMOJICKYJISIPHBIX TTIOKO(PPYKTaHOB B 2017 I. y TpeX BHIIOB JIyKa Pa3IHUHBIX
JKU3HEHHBIX QopM: A. caeruleum (yKoBUYHEIC), A. nutans u A. ledebourianum
(JlyKOBUYHO-KOPHEBUIIHBIC).

Hamm Habmonenus mokasanu, uyto y A. caeruleum u A. ledebourianum B te-
puoa orpacranus, a Takxke y A. ledebourianum B haze OyToHH3aLMU COAEPIKa-
HHUE BBICOKOMOJIEKYJIIPHBIX ITIOKO(PPYKTAaHOB odeHb Majo (0—0,78%), aro Moxker
OBITH CBSI3aHO C AKTUBHBIM POCTOM PACTCHUH B 9TOT MEPHUO/] U YCUIICHHBIM PacXo-
JOBAaHHMEM 3allaCHBIX MUTATEIBHBIX BEMIECTB. MaKCHUMalbHOE HAKOIUIEHHE ITHUX
COEIMHEHUI 0TMEYasIoCh B IEpUOJ LIBETEHUS U Tu1ogoHoIIeHus (16,83-24,55%),
a K KOHITY BETETAI[MOHHOTO MTEPHOa UX COAECPIKAHUE CHUKAIOCH /10 5,76—12,21%
(tabin. 2). Ananorununsie qannabie npuBoasaT A.C. Flores, J.A. Morlett, R. Rodri-
guez [18], orMeuas1, 4TO B IMOJI3EMHBIX OpraHax BUIOB Allium, coOpaHHBIX B paH-
HHUE CPOKH, COICPIKATIOCH OOJBIIE MOTUCAXAPHUIOB, YeM B COOpPAaHHBIX MO3/IHEE;
mocjie XpaHEeHUs] WX KOJMYECTBO TaKKe CHIDKaJIock. Hamboree pe3ko yMeHB-
[IaJI0Ch KOJIMYECTBO BBICOKOMOJICKYIISIPHBIX TIFOKO(PPYKTAHOB IMOCIE ILIOI0HO-
menus y A. ledebourianum (Tabmn. 2), 4to, BEpOSTHO, CBSI3aHO C HMHTCHCHBHBIM
POCTOM JIMCTHEB BTOPOH (JIETHE-OCEHHEW) TeHepallu MOCIe OKOHYAHUS TLI0J0-
HOIICHUS U JCTIOIMMEpU3aIiel TIIOKOPPYKTaHOB. Y A. caeruleum, B OTAHYHE
oT A. ledebourianum, Tociie OKOHYAHUS IIJIOJOHOIIEHUST OOBIYHO HaOII0MAeTCs
KOPOTKHI TIEPUOJ TTOKOS, a 3aTeM HaYWHACTCS POCT JICTHEB BTOPOH TeHEepaln,
HO OH MEHEe MHTEHCUBHBIH, 4eM Yy A. ledebourianum, mo3ToMy CHUKEHUE COAEP-
xkanus GF , nponcxoaut nocrenenxo.

CozeprkaHre HU3KOMOJICKYJISIPHBIX TIIOKO(QPYKTaHOB (Tak jKe, KaK M BBICO-
KOMOJIEKYJISIPHBIX) y 000MX M3YYEHHBIX BHIOB Hanboyiee HU3KO B MEPHOM OT-
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pactanus. Y A. caeruleum oHO Kone0ajoch B TOBOJBHO HEOONBIIUX Tpeienax,
JOCTHrasi MAKCHMYyMa B TICPUOJ OyTOHU3AIMHU, YTO O0YCIOBJICHO, MO-BUIUMOMY,
aKTUBHBIM (POTOCHHTE30M CHOPMUPOBABIIUXCS JIMCTHEB; K IIEPUOIY IIBETCHHS
coiepkanue GPyKTO3bl CHUKAIOCH 10 6,83% (Tadin. 2). Y A. ledebourianum xo-
JIMYECTBO HU3KOMOJICKYIISIPHBIX [IIIOKO(GPYKTAHOB HApacTalo B TCUCHHE Berera-
LUOHHOTO MEPUOJIA, TOCTUTAs MaKcuMyMa B (peHodase MI0A0HOIICHH S, B KOHIIE
utons (14,16%); K KoHITy BETeTauy OHO CHIDKAJIOCh 110 7,85% (cM. Tadm. 2). Ilo-
xokue nanuble npuBoAsaT N. Shiomi, S. Onodera, H. Sakai [13] mis Tpex copros
Allium cepa L.: conepxanue GpyKTO3bI 1 HI3KOMOJICKYJIIPHBIX PPYKTAHOB Y HUX
YBEIMYMBAJIOCH OT UIOHS K aBI'YCTY, @ 3aTeM CHU)KAJIOCh B CEHTAOPE.

Tabnuma 2 [Table?2]
Cesonnasi iuHaMuKa Hakonienus Hu3ko- (GF,) u Beicokomonexyasnpubix (GF )
rIOKOppyKkTanoB y Allium caeruleum u A. ledebourianum, % Ha BO31yIIHO-CyX0€ ChIpbe
[Seasonal dynamics of accumulation of low- and high molecular glucofructans
in Allium caeruleum and A. ledebourianum, % for an air-dry raw material (mean+SE]]

®denodasel [Phenophases]

Berera-
Tun us nocie | Koner Be-
Buy, oprau $pyx- | Orpacra- |ByToHu3a- IBerenne [Tnomono-| mmomo- | reraruu
[Species, organ] | FaHOB HHE LIHst [Flowering] meHne | gomenus |[End of the
[Type of [Regrowth] | [Budding] 05.VII [Fruiting] [Vegetation growing
fructans]| 11 1v 30.V ' 28.VII | after fruit- | season]
ing] 24.X
26.IX
GF 7,15 15,16 6,83 9,33 9,13 10,66
A, caeruleum, Lol +044 | 20,04 | 20,09 | 039 | £0,04 | 0,20
JTYKOBHIIBI
[bulbs] GF 0.00 17,61 24,55 28,53 2222 12,21
i ’ 42,97 027 | +0,76 | +0550 | +045
fi‘a fj;b ‘;‘éﬂ GF 2,41 5,57 9,65 14,16 | 12,95 7,85
’ Lol 20,12 +0,27 +033 | 0,17 | 0,71 +0,29
noj3eMHas
4acTb [total un- 0,78 16,83 16,47 4,83 5,76

dergroundpart] | OFy | 999 | 000 | s | iy08 | w007 | 2041

VY A. nutans B nepuoj; OyToHHU3alUHU (B JIyKOBUIAX TaKXKe M B IMEPHOJ LIBe-
TEHUSI) COZep KaHNe HU3KOMOJICKYJISIPHBIX TIIOKO(QPYKTaHOB MUHUMAIBHO: 1,39—
4,90% (Tadmn. 3).

3TO, BEpOSATHO, CBSA3aHO C MX MHTECHCUBHBIM PAaCXOIOBAHHUEM B IIEPHO] aK-
TUBHOW KU3HENEATENLHOCTH Ha ()OHE OTCYTCTBHUSI BBICOKOMOJIEKYJISIPHBIX IJIIO-
Ko()pyKTaHOB. B KOHIIE aBrycTa, B IEPHO/ IIOOHOMICHNUS, KOTHISCTBO HHU3KO-
MOJIEKYJISIPHBIX TIIFOKO(PPYKTAHOB JOCTUTajI0 MAaKCUMyMa M OCTaBajoCh HA 3TOM
YPOBHE JI0 OKOHYaHMsI BEreTaroHHoro ce3ona (7,47—11,61%); 310, BO3MOXHO,
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KOMIICHCHPYET OTCYTCTBHE BBHICOKOMOJCKYISIPHBIX TIMIOKO()PYKTAHOB KaK 3arac-
HBIX [IUTATEebHBIX BELIECTB.

TabGmnuma 3 [Table3]
Ce3onHast IMHAMHKA HAKOIJIEHUsI HU3KOMOJIEKY.ISIPHBIX IilokoppykTanos (GF,)
y Allium nutans, % Ha BO31yLIHO-CyX0€ CbIpbe
[Seasonal dynamics of the accumulation of low molecular glucofructans (GF,)
in Allium nutans, % for an air-dry raw material (mean=SE]

denodaspl [Phenophases]
Opran Ortpac- Eﬁzz: Iperenne ITnomono- | Bereranus nocie | Konen Berera-
[OIr)gan] TaHUE Bud- |[Flowering] EHUEe 1ojioHoeHust | uu [End of the
[Regrowth] HH(;IiIE ]u B 28 VII [Fruiting] | [Vegetation after | growing season]
1.1V 20 “i/ : 29.VIL | fruiting] 26.IX 24X
JlykoBHIIBI 9,23 4,90 3,75 7,47 11,61 10,45
[Bulbs] +0,19 +0,25 +0,29 +0,25 +0,03 +0,25
Kopre- 6,27 1,39 8,73 10,39 9,67 11,05
phma +0,07 | 024 | 037 | +041 +0,44 +0,38
[Rhizomes]

Takum 00pa3zoM, TUHAMHKA HAKOIDICHHUS TIIOKOQPYKTAaHOB B 3HAYUTEIHHOM
CTEINEHHU 3aBUCHUT OT 0COOCHHOCTEH CE30HHOTO Pa3BUTHS U3YyUEHHBIX BUIOB.

3akirouenne

W3yuenne ocoOEHHOCTEW HAKOIUICHHS DIIOKO(QPYKTAHOB y BOCBMHU BHIOB
pona Allium, vHTpOAYIIMpPOBaHHEIX B ycioBus Cpeanero Ypana (ExkarepunOypr),
MO3BOJIMJIO YCTAHOBHUTH B3aUMOCBSI3b MEK/Y COACPIKAHUEM ITUX COCTUHCHHUH U
0CO0CHHOCTAME MOP()OJIOTHH MOI3EMHBIX OpraHoB. [loka3aHo, 4ToO cofepKaHue
BBICOKOMOJIEKYJIAPHBIX ImokoppykTanos (GF ) y BHIOB JTyKoBHYHOH *KU3HEH-
HOW (Qopmebl (4. aflatunense, A. caeruleum) TOCTOBEPHO BBINIE, YEM Y TPYIIITHI
JIYKOBUYHO-KOPHEBUIIHBIX PACTCHUI ¢ KPYIMHBIMH KOPHEBHUIAMH U ClIabo pas-
BHUTBHIMH JTyKOBUTIaMHU (4. ledebourianum A. nutans, A. ramosum). Buibl u3 rpyn-
ITbI JIYKOBUYHO-KOPHEBUIIHBIX PACTEHHUHN C KPYITHBIMHU JTYKOBUIAMU (A. obliguum,
A. altaicum, A. strictum) 3aHUMaIId TPOMEKYTOYHOE TOJIOKCHUE MEXKIY BYMS
MPEABLIYIIMMHU TPYNIaMUA HE OTIHYasiCh JTOCTOBEPHO HU OT oxHOU u3 Hux. Co-
JiepyKaHUe HU3KO- U BBICOKOMOJIEKYIISIPHBIX TITFOKOQPYKTAHOB B JIyKOBHIIAX OKa3a-
nock B 1,52 pasa Bbllie, 4eM B KOPHEBHIIAX, Y JIyKOBUYHO-KOPHEBHUIIHBIX BUJIOB
C XOPOIIO Pa3BUTHIMHU JIYKOBUTIAMHU (A. altaicum, A. obliguum); HO y A. ramosum
C MOIIHBIMH KOPHEBHUIIAMH U CIAO0OBBIPAKECHHBIMH JTYKOBHIIAMH COJCPIKAHHE
BBICOKOMOJICKYJIAPHBIX [IIOKOQPYKTAHOB B KOpHEBHUIIAX B 1,3 pasa Bbliie, uem
B nykoBumax. CopepikaHue BICOKOMOJICKY/SIPHBIX DIIOKO(PPYKTAHOB B MEPUOJ
BECEHHETr0 OTPACTaHHsI OYCHb HH3KOE, MAKCHMAJIbHOE HAKOIUICHHUE ATUX COC/H-
HEHHUH OTMEYANIOCh B TIEPHOI] [IBETCHUS M TUIOAOHOIICHHS, & K KOHILy BEreTal-
OHHOTO MEPHOJIa OHO YMEHBINAIOCh.
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Summary

Evgeniya S. Vasfilova, Tat’yana A. Vorob’eva

Institute Botanic Garden, Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russian
Federation

Peculiarities of accumulation of glucofructans in Allium L.
(Amaryllidaceae) species

Fructose-containing carbohydrates (glucofructans) are now intensively studied,
which is associated with the appearance of new data on their protective role in the
plant organism and their pharmacological properties. These compounds are present
in a number of ornamental plants, cereals, and vegetables, including onions. Various
types of pharmacological action of onions, which can be associated with the presence
of fructans, are revealed. The aim of this work was to study the peculiarities of
accumulating glucofructans in 8 A//ium L. species, introduced in the Botanic Garden of
the Ural Branch of the Russian Academy of Sciences (Yekaterinburg).

We studied species of onions belonging to the following morphological groups:
bulbous - 4. aflatunense B.Fedtsch. and A. caeruleum Pall.; bulbous-rhizomatous with
a weakly expressed rhizome and large bulbs (2-4 cm and more) - A. altaicum Pall.,
A. obliguum L., and A. strictum Schrad.; bulbous-rhizomatous with a well-pronounced
rhizome and small bulbs (up to 1.5-2 ¢cm) - 4. ledebourianum Schult. & Schult. f.,
A. nutans L., and A. ramosum L. The material for analysis was collected in 2016-2017,
in conditions of culture in the open ground, from plants that were in a generative state.
For each specific specimen, an average sample of 5-10 individuals was taken. Freshly
harvested bulbs and rhizomes were ground to particles of 7-10 millimeters in size and
were kept in a drying oven at a temperature of 100°C for 30 minutes, for inactivation of
enzymes; then, the raw material was dried at a temperature of 60°C until air-dry state.
Immediately prior to the analysis, the raw material was further milled and a fraction
was selected with particle sizes of 0.5-1 mm. During the analysis the low-molecular and
high-molecular fractions of glucofructans were isolated. The low molecular fraction
was obtained by three-fold extraction of the dry plant material with 95% ethanol at
80°C, evaporated to dryness, and the precipitate dissolved in distilled water. From
the plant residue, a high molecular fraction was extracted with water (three times for
60 minutes, in a boiling water bath), hydrolysis with concentrated hydrochloric acid
was carried out for 8§ minutes at a temperature of 100°C. The fructose content was
determined spectrophotometrically using a reaction with resorcinol. The concentration
of low- and high-molecular glucofructans was calculated as a percentage of air-dry
raw materials. For each sample of raw materials, the ratio of concentrations of high
molecular and low molecular glucofructans (GF,/GF, ) was calculated. Differences in
the content of glucofructans (low-molecular and high-molecular) between samples of
species belonging to different life forms were estimated using the method of one-way
analysis of variance and using the nonparametric Kruskel-Wallis criterion.

In the course of work, we revealed the relationship between the content of
glucofructans and the features of the morphology of the underground organs. The highest
content of high molecular glucofructans was found in 4. aflatunense and A. caeruleum,
belonging to the group of bulbous species: from 22.22 to 41.40% (See Table 1). A high
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concentration of GF, was also found in raw material of 4. obliqguum that belongs to the
group of onion-rhizome plants with well-developed bulbs. These species have a high
ratio of concentrations of high molecular and low molecular glucofructans (GF,/GF, ).
Somewhat lower than on bulbous species, but still high enough (16.87-27.71%) was the
content of high molecular glucofructans in the raw materials of two other species from the
group of onion-rhizome plants with well-developed bulbs - 4. altaicum and A. strictum,
as well as 4. ramosum that belongs to the group of onion-rhizome plants with weakly
expressed bulbs. In A. strictum and A. ramosum, the GF,/GF, ratio is high - 3.94-8.15;
in A. altaicum it is slightly lower: 1.26 in bulbs and 1.62 in the rhizomes. The lowest
content of glucofructans and the value of GF,/GF, were in species from the group of
onion-rhizome plants with small bulbs - 4. ledebourianum and especially A. nutans, in
which high molecular glucofructans are almost completely absent. Univariate analysis
of variance revealed statistically significant differences between species of Alliun of
bulbous life form (in which the ability to accumulate high molecular glucofructans is
the highest) and species of bulbous-rhizome form with a powerful rhizome and weakly
expressed bulbs, with a reduced ability to synthesis of these compounds (p = 0.01004,
by the criterion of Unequal N HSD). There were no reliable differences between species
of different life forms by the content of low molecular weight glucofructans, and also
by the ratio GF,/GF,. Differences in the accumulation of glucofructans in different
organs of the studied species are revealed. In 4. altaicum and A. obliquum, belonging to
the group of bulbous-rhizome species with well-developed bulbs, the content of high-
molecular glucofructans in bulbs was almost 1.5 times higher than in rhizomes, and the
content of low-molecular glucofructans was two or more times higher (See Table 1). But
in 4. ramosum, which has weakly expressed bulbs, the picture is inverse: the content
of high-molecular glucofructans in bulbs is about 1.3 times less than in rhizomes; the
differences in the content of low molecular glucofructans in bulbs and rhizomes are
insignificant. The accumulation of high molecular glucofructans significantly changed
during the growing season (See Tables 2 and 3). During the period of spring regrowth,
their content is very low; the maximum accumulation was noted during flowering and
fruiting, and by the end of the growing season it decreased. The content of oligofructans
in different species reached a maximum in various phenophases, which is related to the
specific features of seasonal development of the studied species.

The paper contains 3 Tables and 32 References.

Key words: low molecular glucofructans; high molecular glucofructans; inulin.
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