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11.B. Beceﬂoeaz, I.T. Cumnaetmz, I'M. Ky()aﬁaesaz, C.T. Hypma3un1,
H.JT. Unnapuonosa’, C.K. Myxmyéaesa’

PEAKUE BUIbI ®J1OPHbI NJIE-BAJIXAIICKOI'O PETUOHA

Kazaxckuii HaMOHANbHBIA YHUBEPCUTET UM. anL-CDapaGI/Il,
HucrutyT 6oTaHuKH i GpuTonHTpoxyKin’ (Anvatsr, Kasaxcram),
Borannueckuii mactutyT uM. B.JI. Komaposa® (Cankr-Ilerep6ypr, Poccus)

B cmamve npusoosimest Hogwie danmbie no pedkum suoam gaopel Une-Banxauickozo pecuona. Ymounenl apeanvt
credyrouux peoKkux u 3anecenHvix 6 Kpacuyrwo knuey euoos - Tschulaktavia saxatilis Bajt., Ligularia songarica
(Fisch.) Ling, Iridodictyum kolpakowskianum Regel, Tulipa behmiana Regel, Tulipa ostrowskiana Regel, T.
brachystemon Regel, T. alberti Regel, Tulipa kolpakowskiana Regel.

Penkue BuIbI, KaK 0COOBIC AJIEMEHTHI (DIOPHI
TpeOyIOT MOCTOSSHHOTO MOHUTOpPHUHTA. Pe3ymbraTh
U3YyYEHUS] ITOW TpyNIbl pacTeHU TOKa3alu 0COo-
OCHHOCTH WX COBPEMEHHOTO cocTosiHusA. s oT-
nenbHbix  BUNOB (Tschulaktavia saxatilis  Bajt.,
Ligularia songarica (Fisch.) Ling, Iridodictyum
kolpakowskianum Regel, Tulipa behmiana Regel,
Tulipa ostrowskiana Regel, T. brachystemon Regel,
T. alberti Regel, Tulipa kolpakowskiana Regel)
MIPUBOISITCS HOBBIC JAaHHBIE IO WX PACIPOCTpa-
HEHUIO B npezeinax Mite-banxaickoro peruoHa.

MarepuaJibl H METOABI

B mpomecce wuccrmemoBaHUS HCIOIB30BaHBI
KJIACCUYECKUE METOJBl: MapUIpyTHO-PEKOTHOCIIH-
POBOYHBIH — B IMOJIEBBIX HCCICIOBaHHIX, MOpPdo-
Joro-reorpaduIecKuii — IIPH aHAINU3E BHJIOB.

Pe3yabTaTthl u ux odcy:kaeHue

[Ipoananu3upoBan TrepOapHBIA Marepual Io
peaxum Bugam dropsr Mite-banxanickoro pernona,
coOpaHHOTO B TeUeHHE IOJIEBBIX ce30HOB 2010-
2011 rr.

Tschulaktavia saxatilis Bajt. (Silaus saxatilis
Bajt.) — UynakraBus ckajabHas

Berpeuaercst cpeay nerpodUTHON pacTHTEIb-
HOCTU B HU3KOTOPbSIX.

Penkuii, y3KOSHAEMUYHBIA BHUJ, BCTpEYAIO-
muiicss B Uymakckux ropax (JkxyHrapckoro Ama-
tay). 3aneceH B Kpacuyro kaury Kazaxcrana (1981).

[To namnpiM M.C. baiitenoBa [1] momynsauus
YynakTaBuM CKalbHOM «O4YE€Hb HE3HauuTelbHa». K
COXaJICHUIO, dTHKETKa 00pasiia Mmo KOTOpOMY ObLI
OMKCaH JTOT BHJI, WMENAa JIOCTATOYHO OOIIUI
xapakrep, 0e3 yka3aHusi KOHKpETHOH TOYKH cOopa B
npepenax Yynakckux rop. Kpome Ttoro, umero-
recs SK3eMILISIPBI He UMENH TUI0A0B. J{ns yTouHe-
HUs1 Mectooburtanus Tschulaktavia saxatilis B Ha-
gaye ceHtssops 2011 . COBMECTHO ¢ POCCHICKUMHU
koyuieramu (1.0.H. [TumenosiMm M.T., k.0.H. Kittoii-
koBeIM E.B. — corpynmaukamu I'maBHOro OOTaHH-

yeckoro caza MI'Y um. M.B. JlomoHocoBa) Obin
OCYILIECTBJICH 3KCHEAULMOHHBIN BbI€3 B AJITHIH-
Owmensckuit ['HIIIL.

B uTore momckoB ONUCHIBAEMBIN BUJ OB Hai-
JIEH B paciienuHax ckan yul. Tanasicail. Ha MmomeHT
(ukcanuu BUJ Haxoawscs B (pase IUIOTOHOIICHHS.
Takum o6pazom, mnpouspactanue Tschulaktavia
saxatilis B 10)xHBIX oTporax J[yHrapckoro Amnaray
MOATBEPAUIOCH. Jpyrux Touek mpou3pacTaHus STOro
pactenus B JDKyHrapckoMm Ajatay J0 CHUX MOp HE
00HapyKEHO.

Ligularia songarica (Fisch.) Ling - by3ynpHuK
JOKYHTapCKUN

Bcerpeuaercs cpeny IyroBoif pacTUTENbHOCTH B
IPEAropbsX U HU3KOTOPBIX.

Ligularia songarica Obn1 onucan dumepom B
1841 r. w3 JIxyHrapckoro Asaray. 3To ITyTOBOE
pacteHne, HanOoliee TUIMUYHBIM MECTOOOHUTaHHEM
KOTOPOTO SIBJISIIOTCS MOWMEHHBIE Jyra, a TaKke
BBICOKHE TPaBSIHHCTBHIE 3apOCIH 1O OeperaMm 03ep,
OKpavHaM OOJIOT, YHMEBble WU TPOCTHHUKOBBIE 3a-
pociH, BIaXHbIE 3acoyieHHble jyra. OH CBOMCT-
BEHEH TJIaBHBIM 00pa3oM MPEAropbsM W HIDKHEMY
CTEITHOMY IIOSICY TOp, XOTS MECTaMH 3aXOAWT U B
IIpeJesnbl nosica XBOHHBIX JiecoB. [lo monmHam pek,
O0COOCHHO TaKWX KpYMHBIX, kKak peku Wmm u Uy,
STOT BHWJ TPOHHKAET, XOTS W HErmTyOOKo, B paB-
HUHHY0 yacTh Ka3zaxcrana u Kelpreizcrana.

Pacnpoctpanen omuceiBaemblil Bua oT FOxHOro
Antas B Kazaxcrane u mo Kuprumsckoro xpedrta B
Keiprezcrane. Bocrounas rpanuna apeana Ligularia
songarica HaXOAWTCA B CaMOW 3amaJHOW 4YacTu
Monronuu 1 B CUHBLBSIH-Y UTYpPCKOM aBTOHOMHOM
okpyre Kuras. B Kazaxcrane 3ToT BUJ BCcTpedaeTcst
B BOCTOYHOW uactu xpebta MOxHbBI Aunrail, B
3aiicanckoil U AJaKylIbCKOM HU3MEHHOCTH, Ha
Tap0Oararae u J)xyarapckuii Anatay. Ho, HecMoTps
Ha OTHOCHTENIbHO IIUPOKUH apeayi, 3TOT BHI
Oy3yJbHMKA pacnpocTpaHeH criopamudeckn. Ha Ttep-
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putopuu KazaxcraHa u3BecTHO TOIbKO 15 MecToHa-
XOXKICHUH.

Hns yrounenus mecroooutanus Ligularia son-
garica B TipefieniaX MPOEKTUPYEMON TEPPUTOPHH B
koHue utossgs 2011 r. ObIT OCyIIECTBIIEH SKCIEAu-
LIMOHHEIN BhIe3n B DHOekmm-Kazaxckuit u Yiryp-
CKHIi paiioHBI (JleBoOepexse p. Wmm). MccnemoBanm
OJIHO M3 KJIACCHYECKHX MECTOHAXOXKJEHHH 3TOro
PEIKOTO BHIAa — COJIOHIEBATHINA ca3 B noiuHe Wnn
oxono nocenka Ynmuk (Lenex). K coxanennro, He
00Hapy»XEeHO HH OJHOTO 3K3eMIuisipa Ligularia son-
garica. BeposTHO, 4TO CO BpeMeHH cOopa 3TOTro
Buza B 1937 r. mpou3onuio U3MEHEHUE 3KOJIOTHU-
YeCKMX YCJIOBHW, B YAaCTHOCTH HapyIIEHHE THUAPO-
JIOTUYECKOTro pexuMma. Takue BBIBOABI B TOW WU
WHOW Mepe TOATBePKAAIOTCA U pe3yJbTaTaMu
paHee TPOM3BEACHHBIX TOWCKOB Buma Ligularia
songarica B KeIprei3cTane, rie B HaCTOALIEE BPeMs
MECTOOOUTAaHUS DTOTO BHJA CWJIBHO HapYyIICHBI
BCJIE/ICTBHE OCYIIICHUS W PACIIAIIKH.

Hnsa coxpanenuss storo Buaa B Kasaxcrane
HEOOXOIUMBI AIbHEHINE UCCIENOBAHUS YXKE U3-
BECTHBIX MECTOHAXOXJEHWA M TOMCK HOBBIX €ro
MIOMYJSIIANA TIOCIEIYIOINM MOHHUTOPHHTOM HX CO-
CTOSIHHS ¥ BBEJICHHEM MEp OXPaHBI.

Iridodictyum kolpakowskianum Regel — Upu-
nonuktuyM KommakoBckoro

B OCHOBHOM BXOJWT B COCTaB PacTUTEIbHBIX
co00IIeCTB HU3KO- ¥ cpefiHeropuid. BeTpedaeres ot
MIONTYIYCTHIHHBIX TIPEATOPUN IO CPENHEro Tmosica
rop (2200 M Ham ypoBHEM MOPsI) BKIIOUUTEIBHO,
mpouspactas B IOJBIHHO-3()EMEPOBBIX  MOJY-
ITyCTBIHHBIX COOOIIECTBAaX, Ha CTEIHBIX YYaCcTKaX H
Cpeau 3apocieil KyCTapHUKOB HU3KOTOPHiA, a TaKxKe
Ha MOJITHAX CPer apUeBHUKOB.

Panee cumranoce, 4TO apean BHIA MPOCTH-
paeTcsl AL Ha BCe XpeOTH 3amagHoro W HEKO-
topeie (Uy-Wnuiickue ropel u 3amwniickuii Anaray)
Cesepaoro Tsub-Illang. Oguako B 2001 r. 3TOT BUf
BIIEpBBIC OBLT HAl/ICH B I0XKHBIX oTporax JIxyHrap-
ckoro Amartay [2]. Borammueckoe oOcnemoBaHwme
FO)KHOH OKOHEYHOCTH HTOM TOpPHOM CHUCTEMBI, a
MMEHHO TepeBana ApXapibl OTHOMMEHHOTO XpeOTa
B amnpesne 2011 r. moATBEpAMIO HAIMYUE HUPUIO-
muktuyma KommakoBckoro B JIkyHrapckom Ana-
tay. Ha MomeHT cOopa pacTeHHEe HaXOIWJIOCh B
(haze oxonuaHus 1nBeTeHHUA. OIUMHOYHO U HEOOIb-
IIMMH TPYIIaMU DK3EMIUISPBI 3TOTO BHIA MPOU3-
pacTaii B HIDKHEH M CpEIHEH YacTsaX HErycTo
3aKyCTapeHHBIX CKJIOHOB BOCTOYHOW AKCIO3UIIMU
HEBBICOKHX TOPOK Xxpedra Apxapnel (B palioHe
nepeBaja, HEMoAaleKy OT aBTOMOOMIIBHOW Tpacchl
Anmatsl-Capbl-O3exk).

Y MOAHOXBS CKIOHOB B Mecte cOopa Irido-
dictyum kolpakowskianum Hamu ObLIO OOHAPYIKEHO

eme OJHO JYKOBUYHOE pacTeHHe HE COBCEM
XapaKTEepPHOE JIJIsl TOPHBIX TeppuTopuii. Peus uuet o
TaKOM BBICOKOJICKOPAaTHBHOM BHUJI€ C JIOCTATOYHO
MIPOIOJDKUTENBHBIM (110 18 maHEi) meproaoM IBeTe-
HUS, KaK TroJbead bema ninn bemoBckuii TroibnaH.

Tulipa behmiana Regel — Tionmprman bemos-
CKHI

BcTpeuyaeTcsi B OCHOBHOM B COCTaBE pacTH-
TENBHBIX COOOINECTB PABHUHHBLIX (IYCTBIHHBIX) H
IPEIrOPHEIX (ITOJYIYCTBIHHBIX) IKOCHCTEM. JTOT
TIONBIIAH SABJISAETCA 3HAeMUYHbIM 11 FOkHoro [pu-
Oanxamibsi pacTEHUEM, BCTPEYAROIIUMCS MAaCCOBO
JUIlb OT mOpearopuil 3aunuiickoro Amnaray Ao
Fo)kHOTO Oepera 03. banxam. Yacte apeana Tulipa
behmiana, oxBaTpIBatoliero bamxari-AnakoabCKyio
KOTJIOBUHY, & TakKXe BOCTOYHYH) YacTh IYCTHIHH
bernak-/lana, oxpaHsiercst B mpejesiax HalMOHaJb-
Horo mapka AnteiH-OMmenb. Haxonka Tulipa behmiana
Ha mepeBalic xpeOTta Apxapibl (OTHOCSIIETOCH K
cucreMe xpebroB JlkyHrapckoro Anaray) - Ha
CPaBHUTEIBHO OOJNIBIIMX JIJII 3TOTO PacTCHUs
BEICOTaX ¢ 0ojee Me30()MTHBIMU YCIOBHSMH OOH-
TaHUS - PaCIIUPSIOT HAIIM MPEACTaBICHUS 00 dKO-
JIOTUYECKOH MIaCTHIHOCTH 3TOTO BHIA.

Becnoii 2010-2011 rr. momymsius TIOJIbIIaHA
BemoBckoro Obina 3adukcupoBaHa HaMU HA TUIATO
Kapoii, pacrnonoxeHHOTO B «30HE» MEPBOM CTYNEHU
MOJITOPHBIX CEBEPOTSAHBINAHBCKAX paBHUH. OHHU
MPOU3pacTaIv B HUKHEW YacCTH IYCThIHHBIX HU3KO-
TOpUl W HAa OTHOCHUTEIHHO BBICOKOM IIE€CUYAHOM
oepery p. Mmn. [IpumedarensHO, UTO Cpeau MOAAB-
JISIOMIETO  OOJNBIIMHCTBA  KEJITOLBETHBIX  (opm
Tulipa behmiana ObLTO OTMEYEHO BCETO JIBA IK3EM-
IUIsIpa 3TOTO BUAA, MMEIOIIUX IECPO-OPAHKEBYIO
OKpAacKy.

Tulipa ostrowskiana Regel — T. OctpoBckoro

Berpedaercss B cocTaBe pacTHTENbHBIX CO00-
LIECTB NMPErOpuil 1 HUZKOTOPUH.

Troneman OCTPOBCKOTO 3aHECEH HE TOJNBKO B
Kpacnyro xaury Kazaxcrana (1981), Ho u Hapsgy ¢
Tulipa greigii, T. regelii uw T. alberti, BXomuT B
nepedeHb penkux BuaoB guopsl CCCP [3].

Kpowme Toro, n3penka BCTpevaroTcs THOPUIHBIE
ocobu (Tulipa ostrowskiana x Tulipa kolpakowskiana),
XapaKTepU3yIOIHUECs  SIPKUM  SKEITO-OPaHKEBO-
KpacHbIM IIBETOM JICMIECTKOB. «MacCHUBBI TakKuX
THOPUIHBIX TOMYJSAIMA OYeHb KpPacOYHBI CBOEH
MIECTPOTOI BO BpeMs LBETECHU» [4].

Tulipa ostrowskiana BcTpedaeTcs B TIpel-
ropbaX M YIIENbSIX LEHTPaJbHOM YacTu 3aunuid-
ckoro Anaray. Mexay TeM NaHHbIE TTOCIEAHUX JIET
MokKaszanu, 4to apeai TroybnaHa OCTPOBKOTO He-
ckoibpko mupe. B ampene 2008 r. ero momysius
Oblma oOHapy)KeHa M B 3allagHOW YacTH 3auiIuii-
ckoro Anaray (63 noc. CymyTtop), a B mae 2010 r.
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u 2011 r. ormensHbIE 0COOM 3TOro BHIA OBLIA
3adukcupoBanbl B bamxamr-AmakonbckoMm  Qiro-
pUCTHYECKOM paiioHe (AjMaTHHCKas 00JI., IIaTo
Kapoii, roxnee Kammmaraiickoro BOTOXpaHUIJIHINA)
[5].

T. brachystemon Regel — T. KOpOTKOTBIYHHOY-
HBIN

Bcerpeuaercst B cocraBe meTpoduTHOH pacTu-
TEIBHOCTH HUYKHETO T0sIca TOp.

Penxuii y3xosHaeMuuHbIi BUJ J[KyHTrapckoro
Anaray, TpeIIOYUTAIOIINN CETUThCS Ha Kame-
HUCTBIX M MIEOHUCTHIX CKIIOHAX HIDKHErO U Cpe-
HEro TOSCOB TOp. 3alBeTaeT B ampene, a HaunHaeT
IUIOZIOHOCUTH B HIOHE.

Mano4yuciIeHHOCTh MOMYJISIIIUKY BEICOKOIEKOpa-
TUBHOTO TIOJIbIIaHA KOPOTKOTHIYMHOYHOTO TIOCITY-
JKWJla MPUYMHOM BKIHOYEHUS ero B KpacHyro KHUTY
Kazaxcrana (1981). YacTs apeana Buia oxpaHsercs
Ha TEPPUTOPUH AJTHIH-DMEIBCKOTO HAIMOHAb-
HOro mnpupojHoro mapka. Tak, B ampene 2011 r.
HeOOoMNbIash TOMYJIALUS 3TOTO TIOJNbIIaHa Oblia
orMedeHa B yml. Taiirak (Uymakckuie Topsl).

T. alberti Regel — T. Anbbepta

BerpeuaeTcst B cocTaBe pacTUTENbHBIX CO00-
LICCTB PaBHUH (IYCTHIHHBIX) M MPEATOPUH (IOJTY-
IIyCTHIHHBIX).

[I¥poKUM CIIEKTPOM OKpACKH JIETIECTKOB — OT
KpacHOTO U MaJMHOBOTO /10 SIPKO-’KEITOr0 — OTIH-
yaeTcsi, onucaHHbli Takxke J.J1. Perenem Tionmpnan
Ann0epra. SIBIASICH SHIEMHUKOM IOT0O-BOCTOYHOTO
Kazaxcrana, Tulipa alberti Bctpedaercs B HOxxHOM
[pubanxamee, xyHrapckom Anaray, Uy-Wnmii-
ckux Topax, CeipmapsuHckoM KapaTtay u 10KHOM
4yacTH MycTeiHU bernak-/lana.

OTOT peiKuil TIOJbIAH, O0JIAJArOIIUN BBICO-
KHMU JIEKOPATUBHBIMH KadeCTBaMH, ObLI 3aHECEH B
Kpacupie kauru CCCP (1984) [3] u Kazaxcrana [6].
Bwmecte ¢ Tulipa brachystemon Tronmban AnbOepra
OXpaHsAETCS Ha TEPPUTOPUH ANTHIH-OMEIBCKOTO
HaITMOHAJLHOTO MPHUPOTHOTO Tapka (B ropax Uymak).
Tak, HapsAy C T. KOPOTKOTBIYMHOYHEIM, 3TOT BHJ
ObUl OTMEYEH HaMHM BECHOW 3TOTr0 Toja B YII.
Taitrak Yynakckux rop. B ormmume ot Tulipa
brachystemon 1. AnpbOepTta, mpouspacras mo 0oiee
TIOJIOTUM CKJIOHaM, 3aHUMaJl U 00JIee HU3KUE BBICOTHI.

Tulipa kolpakowskiana Regel — T. Konmakos-
CKOTO

BcerpeuaeTcst B cocTaBe pacTUTENbHBIX CO00-
LIECTB OPEATOPUNA U HU3KOTOPHUI.

Tronprian KonmakoBckoro, 3aHeceHHbli B Kpac-
Hyto kaury Kaszaxcrana [6], obmagaeT oqHOTOHHOM
— KEJITON OKPACKOM JIEMECTKOB, MHOTa HapyKHBIC
JIETIECTKH OKOJIOIIBETHUKA MMEIOT (PHOJIETOBBIA OT-
TeHOK. Ka3zaxcraHckas 4acTh apeana BHIIA MPOCTH-

paerca ot [xynrapckoro g0 Kuprusckoro Anaray.
Haubonee mmpoko oH mpencTaBieH B 3auIHICKOM
Anaray u Yy-Unuiickux ropax, BCTpedasiCh, Kak
MPaBWIIO, IO TIIMHUCTBIM, PeXe IEOHUCTHIM CKIIOHAM
CTETIHBIX U IYCTBIHHBIX MPEATOpHUil.

YacTe momysisiiMM 3TOr0 BHJIA OXPAaHAETCS B
AnmaTvHCKOM 3amoBenHuKe, B HarmoHambHBIX
napkax - AntelH-OMmens U Une-Anarayckom. Cre-
IOyeT OTMETHTb, YTO B ampeiie — Mae B MPUTOPOAAx
AnMaThl U3 PacCMaTPUBAEMBIX TIOJBIIAHOB MOXKHO
YBUAETh TOJbKO T. KonmakoBckoro m To B He3Ha-
YUTEIbHOM KOJHYECTBE.

B 2011 romy maccoBoe IBETCHHE TIOJbIIaHA
KonmakoBckoro ObIO OTMEYEHO TaKKE BO BpEMsI
BECCHHUX TOJIEBBIX paboT B paiioHe miato Kapoii.

HccnenoBanusi BBINONTHEHB! NpU (UHAHCOBOU
NoJIePKKE MPOeKTOB «OIeHKa COBPEMEHHOIO CO-
CTosHUA sKocucTeM Mine-banxamickoro peruoHa u
COBEpIICHCTBOBAHNE MPUHIMIIOB U METOIOB HUX
knaccudukarun U kaptuposanus» (KazsHY HUU
[Ipo6nem skornorum) u «Bumooe pazHooOpasue,
CHCTEMAaTHKa M TaKCOHOMHMS BBICIIMX COCYAHCTBIX
pactenuii, TpuboB u Bomopocielr Kazaxcrana»
(PTTI «MuCTUTYT OOTAaHUKH U (PUTOMHTPOIYKITHIDY
KH MOH PK).
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Maxkanana, [ne-bankam aiiMakTapbl (IOpachIHBIH CHPEK
Typiepi OoWBIHINA >KaHAa HAKTBUIBIKTAp OepinreH. Temenneri
cupek koHe KpI3bUl KiTanka Kipri3iireH TYpIepAiH apeaitgapsl
HakThUTaHabl - Tschulaktavia saxatilis Bajt., Ligularia songarica
(Fisch.) Ling, Iridodictyum kolpakowskianum Regel, Tulipa
behmiana Regel, Tulipa ostrowskiana Regel, T. brachystemon
Regel, T. alberti Regel, Tulipa kolpakowskiana Regel.
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The paper presents new data on rare species of flora of
Ile-Balkhash region. Specified areas of the following rare and
red-listed species - Tschulaktavia saxatilis Bajt., Ligularia
songarica (Fisch.) Ling, Iridodictyum kolpakowskianum Regel,
Tulipa behmiana Regel, Tulipa ostrowskiana Regel, T.
brachystemon Regel, T. alberti Regel, Tulipa kolpakowskiana
Regel.
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1t was developed the new effective methods of purification of spherosome from ripend wheat seeds
by chromatography on “Nanocarbosorb”. It was shown that the spherosomes contain
very active NADPH —glutamate dehydrogenase. It was established that the spherosome is very important
plant cell organelle which plays key role in assimilation in ammonia.

INTRODUCTION

Investigation of structure and functions of cell
organelles is the main priority of cell biology.
Among all cell organelles only spherosome remains
insufficiently studied. So far cell morphologists
arguing about whether the spherosomes are organelles
of cell inclusions [1-3]. That is, some researchers do
not know the difference between spherosomes and
oleosomes, which are lipid droplets because they
are similar in size and shape. It is clearly, that the
microscopic methods of investigation can not give
an answer on this question. Therefore, for solving of
this question necessary to isolate spherosomes and
study their properties by other methods. As it is
absence of effective method of spherosome
purification. In this reason the aims of our investi-
gation are next:

1. The development of method of isolation of
the spherosomes.

2. Investigation of properties of the isolated
plant spherosome.

MATERIALS AND METHODS

Plant materials

The object of our investigation were matured
seeds of wheat (Triticum aestivum) “Kazakhstans-
kaya - 10” cultivar.

Determination of activity of GDh

Determination of activity of GDH we have
carried out by standard spectrophotometric method
by measuring absorbance at 340 nm on Ultrospec-
1100 pro, Amersham Bioscience (UK) [4]. Reaction
mixture contains: 15mM 2 - oxoglutarate, 130mkM
NADPH, 10mkM ammonium sulphate, 0.05M
morfoline ethane sulfonate buffer pH~8.3 to a final
volume of 2 ml. Concentration of proteins was
determined by Bailey.

RESULTS AND DISCUSSION

Spherosomes were isolated from ripened wheat
(Triticum  aestivum) "Kazakhstanskaya -10"
cultivar. The seeds were collected in the milk wax
phase. The general procedure of isolation of sphero-
somes described in [5]. The collected seeds was
unembryonated and they were grinded in chilled
porcelain mortar in ratio 1:4(w/v) in 0,05M —-MES
buffer (pH~7.4) which is contained 0.1 mg/ml of
reduced glutation. Then homogenate was centri-
fuged at 10000g during 10 min.

The cell free extract was put into column (size
293cm*20cm) filled with nanostructured carbon
sorbent (nanocarbosorb) which was synthesized in
the Institute of burning problems (Almaty).

Column was eluted by the same buffer. the first
peak after separation contains the spherosomes.
This fraction was used for investigation.

The study of the activity of GDH of the sphero-
somes revealed that it shows a strict specificity with
coenzyme NADPH only. First of all, it was
necessary to study the dependence of the activity of
GDH of the spherosomes on the concentrations of
ammonium ions.

It should be noted that the kinetics of the
depending on the activity NADPH-GDH on the
concentration of ammonium ions had an interesting
feature. After achieving the optimum of activity
equal to 10-15 mkM the higher concentrations of
ammonium ions inhibited the enzyme activity. So
that all researchers who study this enzyme is
necessary to strictly monitor the concentration of
ammonia in the reaction medium. It should not
exceed 10-15 mkM. It was determined the Michaelis
constant, which is proved equal 0.19 mxM. The
value of Michaelis constant of NADPH-GDH of the
spherosomes for ammonium ions shows very high
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affinity of this enzyme to ammonia. Thus, we are
established the very important function of sphero-
somes — the active participation in assimilation of
nitrogen in ripening grains of the cereals.

Investigation of spherosome structure

Earlier we were investigated chemical compo-
sition of spherosomes. It was shown that sphero-
some consists of only glutamate dehydrogenase
(GDH) 68.35+0.3% and phosphatidylinositol (PI)
30.82+0.1%. [6] It was studyed the molecular masse
of subunit of the GDH of the spherosome by SDS-
electrophoresis by Laemmli which was equal 53
kDa [7]. But the literature analysis of nucleotide
sequence of GDH genes from higher plants has
shown that existing only two genes which supervise
of synthesis of polypeptides with molecular masses
42.5 kDa and 43 kDa [8]. The difference between of
molecular masses of GDH about 10 kDa. These
data pointed to presence of essential non-protein
part in composition of GDH. As it shown earlier by
us GDH from wheat plants has in its composition
arabinose, ramnose, glucosamine, mannose and
galactose [9]. Protein of spherosome could be
released from spherosome only by PI specific
phospholipase C from Clostridium welchii [10].
There is only one opportunity for explanation of this
phenomenon. GDH attached to PI membrane of
spherosome by its own covalently - bound
glycosylphosphatidylinositol anchor [11]. Thus by
composition GDH undoubtedly related to typically
arabinogalactan GPI proteins [12]. From obtained
data it can conclude that, the spherosome has
compact inner bilayer PI vesicle — PI-core and to its
surface are attached through own GPI anchors and
glycan chains the numerous protein molecules of
GDH. The protein molecules form the dense mas-
sive of outer layer of spherosome — protein covering
of spherosome.

In this reason it is necessary to find the
mechanism of activation of spherosomes GDH.

We carried out the investigation of the regu-
lation of spherosome GDH. It is well known that
genes of GDH of Arabidopsis and rice were com-
pletely sequenced and established that GDH has the
region between aspartate 265 and glutamate 276
which called “EF-hand loop motif’ [13]. A lot of
important regulatory proteins such as calmodulin,
centrin and many others Ca*'- dependent proteins
have such “EF-hand loop motif’ too.

The intact spherosomes from dormant seed
have not any GDH activity. In this case, the sphero-
somes serve for storage GDH and PI.

After binding Ca** with spherosome appears
equal high NADPH-GDH and NAD-GDH active-
ties. Our study shows that spherosome has the next
functions:

1. The storage of the GDH in inactive condi-tion.

2. The storage of the biochemically very activ
PI in inaccessible for water and other agents con-
ditions. (that is storage the PI in spherosome in
canned condition in seeds for several years).

3. The spherosomes participated in PI cycle
and Ca’" jons cell metabolism regulations.

4. The spherosomes play very important role
in assimilation of nitrogen in ripening grains of the
cereals. Thus, our study definitely proves that
spherosomes of plant cell is a very important or-
ganelle which performs very important functions in
plant metabolism.
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