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BBEJIEHHE

Cpeps MHOTHX OTIMYHN MHpPA PAacTEHH OT XKMBOTHOTO MHPA MOXHO
OTMETHTB CIIE/IyIOIIHE [IBa, C KOTOPBIMH, IOXaJIyH, Yalle BCErO NPHXOANTCA
CTalIKHBaThCA (PU3HONIOraM H OHOXHMHKAM pacTeHui. 3TO, BO-NEPBbIX, TO,
9YTO PacTeHHsl OCYIECTBALIOT TaKOH abCOMIOTHO KH3HEHHO BaXKHBIN IJI0-
GanbHBIE Npouecc, Kak (poTocanTe3. Bo-BTOPLIX — 3TO cCIOCOGHOCTE pacTe-
HHH K 00pa30BaHUIO pa3HOOOpa3ns TakK HAa3bIBAEMbIX BTOPHYHBIX COEIHHE-
HUH. DTH COEJHHEHAA Pa3TH4HEI KaK 110 CBOEMY CTPOEHHIO, TaK M Mo (YHK-
LHAM,

K gmcny TakEX coefuHeHHI OTHOCATCA M (PEHONBHBIE COEIAHEHHSA,
KOTOpbIE ABJISIOTCS 0053aTebHBIME KOMIOHEHTAME KaXIOr0 PacTCHUS H
KaX[0# pacTUTeNbHOH KineTkH. O TOM, YTO MBI 3HaeM cerojgHs o ge-
HONBHEIX COEJMHEHHUAX, KaK OHU 06pa3yloTci H KaKOBbI X (hYHKUHH B
pacTeHusixX, i 4 cOOHparOCh B CAMOM CXKAaTOM BHJIE PACCKa3aTh, MOMB3YICH
IPEOCTaBIeHHON MHE BO3MOXHOCTBIO.

Bo spemena K.A. TuMuapsaseBa 3TOT pasfen (U3NOIOTHE A GHOXH-
MHH pacTeHHH (hakTHYECKM He cymiecTBoBan. MIMenuch MHIIb OTHENbHbIE
paspo3HeHHbIe HaOGMIOJeHHs, HOCHBIIHE CKOpee CO3epHaTeNbHBIH Xa-
pakTep. He 6b110 faxke camoro TepMuHa (heHONBHBIE COEJHMHEHHS, A BE-
HIECTBa, JalOlIHe CHHIOK HIH 3€JEHYI0 OKPacKy C CONSAMH 3Kelesa
(xapaxkTepHasi peakuds Ha (peHONbHBIE COCHHHEHHS), HMEHOBANUCH Y-
GUIILHBIME BEIIECTBAMH, IOCKOJILKY OCOGEHHO GoraThie HMH PAaCTHTENbHEIE
9KCTPAKThl HCNONbL30BaNHCh [N AyOGNeHHA HeBLIASNaHHBIX IIKYD KH-
BOTHBIX.

BonbumncTBO (hH3HOIIOr0B pacTeHuit CYATANO0, YTO (PEHOBHBIE COCTH-
HeHHs (yOMNbLHBIE BEIIECTBA) ABMIAIOTC] KOHEYHLIMH NMPOJYKTaMH o0MeHa
BElIECTB M JlaXe Kak Obl oTOpPOCaMH XM3HE[eATEIbHOCTH pPacTeHHH.
Hanpumep, B KOHIE NPONIJIOr0 CTONETHS W3BECTHLIN (PH3HONIOT pacTeHUH
0. Cakc B cBoeit "OnbiTHOH (usnomOrnu pacrenud” mucan, 9To "Iy6nms-
HbIE BELIECTBA NPEACTABIAIOT COOOM, NO-BHAUMOMY, ...IPOAYKTHI Pa3iioxXe-
HEA H, pa3 00pa3oBaBIINCh, He NIPAHAMAIOT yJacTHI B oOMeHe BemecT"
[Caxkc, 1867].

Cnepyer, npapjia, OTMETHTb, 9TO eue npu xu3uu K.A. Tumupazesa
nosiBEnach runoresa B.M. TlannagnHa o TOM, 9TO B paCTEHHAX XPOMOTEHBI
(T.e. co6CTBEHHO (PeHONBHbIE COEIHHEHH) B BHE OKUCIICHHBIX (XMHOHHBIX)
¢hopM ydacTBYIOT B NpOLECCE JIbIXaHHs, ABNSSACH aKIENITOPaMH BOJOPOJA Ha
KOHEYHBIX 3Tanax sroro nponecca. OgHa u3 ero paGoT Tak H Ha3bIBaNach —
"Das Blut der Pflanzen" ("Kpoes pacrenmit") [Tlannagmn, 1908]. Muoro
MO3J{HEEe 37a TUIOTE3A YaCTHYHO IIOATBEPANIACE HA NPUMEpPe YOUXHHOHOB C
TEM OTIHYIHEM, YITO [OC/IE/IHEEe OKA3aJIHCh BCTPOEHHBIMHE B 3JIEKTPOHTPAHC-
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HNOPTHYIO lellb METOXCHADHH HE Ha €€ KACIOPOIHOM KOHIE, 3 3HAYHTE/IBHO
PaHBIIE — Nepef| UENOYKOH HATOXPOMOB.

CepnesHble (PH3HONOro-OHOXAMEYECKHE ACCIISIOBAHES B 06TACTH e-
HOJIBHBIX COSMHEHMH Ob1IA BIEpBBIE HayaThl B Hamel crpane A.JL. Kyp-
CaHOBBIM H COTpPYHIHHKaMH B Havane 1940-x rogos B naGopatopuu GHO-
cunresa Mucraryra Guoxumun uM. A.H. Baxa Axagemnn nayk CCCP. Ux
HUTOTH OBIE OTPaxXeHsl B IIMPOKO H3BECTHOM BaXOBCKOM YTeHHH
AJI. Kypcanosa [Kypcanos, 1952].

Ilospnee aTh uccnepoBanus NepeMecTUNNCH IIABHBIM 06pasoM B Ma-
CTUTYT (pu3monoruu pacrenmii mM. K.A. Tumupszesa AxafeMun Hayk
CCCP, rae 6511a oprans3oBasa rpynna "thu3HONOTHE B GHOXAMAH BTOpHY-
HOro MeTaGomu3Ma", BIOCIECTBMA Nepepociuas B "1a6opaTopHio BTOpHY-
Horo MeTabommsma”. O6 3TUX NO3MHEHINHX HCCIENOBAHMAX 5 cobaparock
KPaTKO paccKa3aTh, XOTs MOs [TIaBHAs IETb — B CXKAaTOH hopMe 06pucoBaTh
HEKOTOpLIE acCNEeKThl COBPEMEHHOIO COCTOSHHA NpoGieMbl dheHOMLHOM
BETBH TaK Ha3bIBAEMOT0O BTOPHIHOrO MeTaboau3Ma.

OBIIUE CBEJTEHMSA
O BHOTEHE3E ®EHOJBHLIX COETHHEHNN

XoTa pasHooGpasHe NPUPOAHBIX (DEHONLHBIX COEJMHEHUH YPE3BbI-
YaHHO BEJIJHKO H HCUHCIAETCH MHOTHMH ThICAYaMH, HX POOHHT HE TOJIBKO
CTpOeHHe, HO i OHoreHeTHIecKasa npupoaa. Iogasnsromee OONBLITHHCTBO
M3BECTHBIX HaM (DEHOJIBHBIX COEAUHEHHM 00pa3yeTrcs ¢ HCHOIb30BaHHEM
B Ka4ecTBe KIIOYEBOro MpejilieCTBEHHAKA IMIKAMOBOH KHCIOoThL. OTCio-
da caM 3TOT MyTh OWOCHHTE3a HA3BIBAETCH IMMKHMATHBIM NIYTEM.
ITo sexoropelM pacueTam [Jensen, 1986] po 60% BCcelt ©GumoMacchl
pacreHEd ofpa3yeTcd ¢ NPOXOXACHHEM Yriepoja [0 IMHKAMAaTHOMY
MyTH.

[IpkuMaTHBIH NyTh OObEAHHAET B ceGe oOpasoBaHWeE (PEHONBHBIX
coeguHeHH B 00pa3oBaHue apOMAaTHYECKHX aMHHOKHCIIOT, 2 HMEHHO —
L-cenunanannna, L-TaposnHa u L-TpunTtodana. Ilpu sTOM, Kak OBITO
MOKAa3aHO B HAIIAX Wccnefosanusnx [3ampomeros, Byxnaesa, 1968], a
Takxe B paGorax apyrax apropos [Ishikura et al., 1984; Amrhein et al,,
1984], Takue oxcuOeH30UHBbIE KHCTOTEI, KaK IIPOTOKATEX0Bas U rannosasd,
00pasyloTcA Ha CaMbIX PaHHHX OTamaX UIMKHUMATHOTO OyTH M3 3-je-
FHAAPONIHKAMOBOM KHCIOTBL.

Kak MOKHO BHIETE H3 puC. 1, ITHKMMATHBIA NyTh HAMHHAETCA C KOH-
pencanun ocoeHONMEpPYBaTa H 3pHTPO30-4-hocdaTa. OGpasoBaBIIAHCH
B pe3yibTaTe TAKO# KOHICHCAIHK 3-ne3okcn-D-apaGuHOrenTyMO30HaT-7-
thocar npespautaercs B 3-rerugpoxunnyro Kucnoty. ITocnenuss nanee
AaeT Hayano MuGO XMHHOM KuciaoTe (Ha GOKOBOM OTBETBIIEHUH), nubo 3-
JETHAPOMMKAMOBO# Kucinorte. 3 3-IermpomuKuMOBO# KHCIOThI 00pa-
3yeTcs IMKUMOBAs KHCIOTA, a TAKXKE rajuioBas M IPOTOKATEXOBAs KHC-
JIOTBI.

B pesynbTaTe Nocnefyouero hochopumuposaHus LIMKMMOBOA KHCO-
ThI ¥ OPUCOEINHEHHS €llle ORHOH MONeKynb! (pocOeHONNAPYBaTa IPOHC-
XOJHT 00pa30BaHHE XOPHU3IMOBOH KHCIOTHL. XOpH3MOBas KHCIOTa 3aTeM
BoBieKaeTca 160 B o6pasosanue L-rpunTodana (4epes NpoMEXyTOTHOE
o0pa3oBaHue aHTPAHAIOBOH KHCIOTHI; HA CXeMe 3TO OTBETBJIEHAE IIMKH-
MAaTHOTO NyTH HE NOKa3aHO), A0 NpeBpaliaeTcs B NPeeHOBYIO KACIOTY
¥ fjanee B L-aporeHOBYIO KHCIIOTY.

L-ApOreHOoBast KHCOTA B P3y/IbTaTe OKACITATENHHOTO eKapOOKCHIH-
pOBaHHs NIPEBPAIIAETCs B L-THPO3WH, a CONPOBOXAAI0IIAACH nexapOoKCH-
JHPOBAHHUEM) IETHPATAlHs L-apOTeHOBOA KHCIIOTE! IPHBOAMUT K obpa3osa-
umo L-pennnanannna. [Ipn nesamunupoBanun L-deHunanaHAHa moa
peiicTBreM LpeHunanaHMHAMMEAK-TTHa3bl 06GPa3yeTcs NPOCTeAIIMH npef-
CTaBUTeNb (PEHHINPONAHOMIOB, A WMMEHHO MPAHC-KOPHYHAs KHCJIOTa.
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1 — spuTpO30-4-docdar; 2 — pochoeHonnupysar; 3 — 3-ne30kcu-D-apabUHOTENTYI030-
HaT-7-hocar; 4 — 3-IeruapoxXHHHas KHC/IO0TA; 5 — XMHHAs KHCAO0TA; 6 — 3-erngpoLIHKHMOBast
KHCJIOTa; 7 — rajjioBas KMcoTa; 8§ — mpoTOKaTexoBas KHCIOT]; 9 — DMKHMOBas KacioTa; 10 —
XOpH3MOBasl KucnoTa; /] — npedeHoBas kucioTa; 12 — L-aporeHosas kuciora; 13 — L-hennn-
anaHuH; 14 — L-THpO3HH
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CxopHpiM nytemM u3 L-THpo3EHa OGpasyeTcs n-OKCHKOPHYHAS (n-xyma-
poBas) KAcnoTra. OgHaKO HeOOXOQHUMO OTMETHTb, YTO MACIITA6bI
AC3aMEHEPOBAHUA L-TUpO3WHA, KaK NpPaBMI0, ropasgo MeHbIIE Mac-
mTaboB e3aMAHEpOBaHEs L-peHunanannna, noaTroMy mMeHHO L-de-
HHIIATIAHWH SBJISETCS OCHOBHBIM IPEIECTBEHHAKOM (DEHONBHBIX COSIHE-
HUH.

mparc-KOpaIHas KACIOTa NPH YJacTHH 4-THIPOKCHNA3bl KOPHIHOMH
KHCIIOTBI lajiee NPeBPAIIAETCA B 1-KyMapOBYIO KHCIIOTY, & Opmo-TANPOKCH-
THPOBaHHE 1-KyMapOBOM KHCIOTHI NPHBOJHT K 00pPa30BaHHIO KOGeHHOH
kucIHoTeL. M3 Kodhelinoii KHCIOTHI 3aTeM 06pa3yioTCa NOCIEOBATENBHO
tepynoBas, 5-oxcucepynopas W CHHanoBasi KMcIoTsl. Ha 3ToM 3aBep-
maercst (POPMAPOBaHAE OCHOBHBIX NPEACTABHTENCH (he HUINPOIaHOKAHOTO
6:10Kka (DEHONBHBIX COENMHEHMAM.

OOH
CH,.___COOH CH=CH
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@ 00H
@ \ CH=CH

coou COOH fOOH OH
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Buorexes eHAIMpoNnaHoOuIOB

I — L-cpennnanannn; 2 — mpasc-KOpUYHan KHCIOTA; 3 ~ n-KyMaposas KuCioTa; 4 — Ko-
teiinas KucoTa; 5 — depynosas KHCOTa; 6 — 5-0KcH(pepyNOBas KHCIOTA; 7 — CHHANOBAA KHC-
Jiora

ITocne akTHBaUHK Npu noMoma 06pa3oBaHus 3UPOB ¢ KOQEPMEHTOM
A npy y4acTan oKcHuHHamMonn : KoA nuraser (cuHonmM n-kymapun : KoA
JIATa3a) OKCHKOPHIHbIE KHCIIOTBI IOABEPraoTCs NOCHEAYIOLAM PEBpaIe-
HEAM. OCHOBHBIMH H3 HUX ABISFOTCS CIIENYIONIHE:

1) BOCCTaHOBIIEHHE IO OKCHKOPHYHBIX CIEPTOB — 1-KYMapPOBOTO, KOHH-
(hEpPHIIOBOTO B CHHAIIOBOTO, KOTOPBIE CIY3KAT HEMOCPEICTBEHHEIMA
NPEIIECTBEHHHKAMHY JIMTHHHOB;

2) B-okucnenne ¢ 06pa3oBaHEEM OKCHOEH3ORHBIX KHCIOT H NPEK/e
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BCETO N-OKCHOEH30HHOH (IpefiieCTBCHHAK MITaCTOXHHOHOB) H O€H-
30HHOM (NpeIIecTBEHHUK CANUIANOBOH KHCIIOTHI);

3) o6pa3oBaHue pa3HOOOPA3HBIX alUNIbHBIX IPOH3BONHBIX HIIH CIOX-
HbIX 3¢hupoB, HauboNee MUPOKO PaclpOCTPAHEHHBIM H H3BECTHBIM
NPUMEPOM KOTOPRIX MOXKET CIYXKHTB XIOoporeHosas (5-0-xodpeni-
D-xwHHas) KHCNOTA;

4) obGpazoBaHue rITMKO3HAOB M CaXapHbIX 3()HPOB OKCHKOPHYHBIX KHC-
JIOT;

5) opmo-TEAPOKCHIMPOBAaHEE MPaHCc-KOPIYHOH KHCIIOTBI ¢ 00pa30Ba-
HHUEM OpMO-KyMapOBOH KHCIOTE], KOTOpas CIYKHT NpENIIECTBEH-
HUKOM CEMEHNCTBA MHOTOYHCIEHHBIX KYMADHHOB;

6) B3aUMOJEHCTBHAE C TPEMSL MONIEKYIaMH MaloHHI-KoA npu yuacrau
XaJIKOHCHHTA3bI, YTO B cliydae n-kymapun-KoA npusBopnT K 06paso-
BAaHWHK) OCHOBHOrO IIpENLICCTBECHHHKA (l)HaBOHOHJIOB XaJIKOHa XaJllKoO-
HapHHI€HMHA.

TTocnenuuit mMyHKT AMeeT 0coboe 3HAYEHHE, NOCKONBKY OH O3HaJyaeT
nepexof oT GeHUNINPONaHOHAHOTO K (pIIaBOHOMAHOMY OJIIOKY GHOCHHTE3a
(heHONBHBIX COEHHEHHMN.

XaNKOHADHHICHHH (TCTPAaOKCHXANKOH) NOJ JeHCTBHEM XanKoHdgaapa-

OH
5 OOH |
CH;—CO—SKoA + KoAS
(6]
- | ;
OH
0 SKoA
0 + 3KoASH + 3CO,

1
2,4,6,4 -Terpaokcnxaikon
O6pa3opaHue XanKoHa

1 — manonnnkogepMenT A; 2 — n-KyMapunkotepMeHT A; 3 — IpOMEXYTOYHLIH NONTHKE-
THR; 4 — KothepMeHT A; 5 — xalKOHapHHTeHHH (2', 4/, 6, 4-TETPAaOKCHXAJIKOH)
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HOHH30MEPa3bl HPEBPaNlacTes BO ¢iiaBaHOH HAPHHTEHHH, KOTODBIH CITYKHT
POJOHAYATBLHAKOM MOYTH BCEX IPYFHX KJIaccoB (IaBOHOHIOB 33 HCKIIO-
YEHHEM XaKOHOB M JAHrEApoxankoHoB. ITomumo n-xymapma-KoA,
Ccy6CTpaTOM XaJIKOHCHHTA3hl B PAJIE CIy4aeB MOT CIyXHTh Kodemn-KoA.
Opnako OH HCHOTB30BAJNICH B XANKOHCHHTA3HOH DEaKkiuy 3HAYHTEILHO
MeHee a¢dexkTEBHO. KpoMe TOro, B pacTeHmsix HaiijleHa BHICOKOAKTHBHAS
¢ maBoOHOH[-3 -THAPOKCHNA3a, KaTanu3upyromas C-3’ rHIpOKCHIHPOBAHAE
HAapEHTCHAHA, 9TO MOXET HCKJIOYHTH NOTPeOGHOCTh B HCHOJIB30BAHHA
xotenn-KoA kak cyberpara [3anpomeros, 1993].

Scegicop S Chs

Dnaponn Duasanous QOrasarn-4-oan 3-Jesokcranronua-
1 HHAHHE
O o O
<= -
OH OH
(0] OH
Qaapomonm Murugpodaasonons  Onasan-3,4-1Honn
:
OH Zon
Katexnum AHTOQUaHH[WHE

Buorenes ¢hnaBoHOHOB

®1aBOHOHAB! HCKIIOYUTEIBHO pa3HO00pa3Hel N0 crpoeHrio. O6bsc-
HSAETCA 9TO TEM, 9TO OHHM OOBIYHO NPHCYTCTBYIOT B TKaHAX PACTCHHM B BHJIE
MOHO-, [H-, TPH- H [JaXX¢ TeTPa-TTNKO3WI0B, MIPHYEM K CaXapHBIM (par-
MEHTaM O4Y€Hb 9acTO NPHCOENAHAIOTCS aAlMILHBIE OCTATKH B BHJIE OKCHKO-
PHYHBIX, OKCHOEH30HHBIX HJIH HHBIX OPraHHYECKHX KHUCIOT (YKCYCHOH,
MAaJIOHOBOH, L[aBENEBOM, SIHTADHO! U HeKOTOpbIX Apyrux). U3 npumepHo
9000 m3BEeCTHBIX K HACTOSIEMY BpeMEHH (PEeHONbHBIX coefluHeHunH Gomnee
MOJIOBHHAI IPUXONKTCA Ha oMo ¢hIIaBOHORMOB.

ITloMAMO MOHOMEDHEIX H OIETOMEDPHEIX (DeHONBHBIX COSIHHEHHAH, B pa-
cTeHHax 0Gpa’yloTcsS H NOMMMEpHBIC HX (POPMEI, TAKHE, KaK JIATHHHEI,
IyOHIBHEIE BEIECTBA U (CPABHATEILHO PENKO) MEMAaHAHBDI.

B caMoM ynpomeHHOM Bujie OMOreHeTHYECKYI0 Ipupoay OonbINHCTBA

2. Banpomerop M.H. 9



NPUPONHEIX (PEHONbHBIX COCHUMHEHHH MOXHO NpEJCTaBHTh B BHIE
CIe[yIomed CXeMbI:

Manoman-KoA

Tapponasyemirc IB JIArHAHET Konpnencapopannsic [IB
= r
\ - SEHUWJIIIPOTIA-
ITMKUMATHBIA| LA _ | HOMOBI > ©IIABOHOMIIBI
/ nyThb (L-THP) | (OKCHKOPHYHLIE KHCIOTI)
Sp4-P
l l Heodnarotonar:
OxcHOCHIONHBIE KHCIOTL Oxcubensolmnie Schipr HsohnasoHonas!
(rannopas B KHIOTEL OKCHKOPHYHBLIX
TIPOTOKATEXORAN) (n-oxcuGeroiinas | xmenor
H canyumnosas) | (xnoporesopas
KHCTOTa)
4
KyMapusm,

Tpr OcHOBHBIX GJIOKA B DHOCHHTE3¢ (DEHONBHBIX COEHHEHHIT

3peck m300pakeHBl TPH OHOCHHTETHYECKHX OIOKA: HIHKHAMATHBIMH
nyTh, OIIOK (peHANIPONAHOHNOBR 1 (hIaBOHOHAHLIH Gnok. Kaxeni n3 atux
OJIOKOB SIBJIAETCS HCTOYHHKOM TEX HITH MHEIX MOHOMEPHEIX, OJHTOMEPHBIX
¥ NOJMMEPHBIX (DEHONBHBIX COEUHEHHH,

Tax, noMEMO TOTO, 4TO INMKHMAaTHBIM IMyTeM 06pa3yeTcs OCHOBHOMH
IpefMeCTBEHHAK OONMBIIAHCTBA (PEHONBHBIX coeguHeHm! L-dheHunananu,
Ha HAYAJNbHBIX 3TAalaxX 3TOrO NyTH POHCXOAAT 0Opa30BaHAE TaJlIIOBOH KHC-
JIOTHI, KOTOPAs CIYKAT NPEAIIECTBEHHUKOM OIMFOMEDPHBIX | IOIHMEPHBIX
TalIOBBIX H 37Mar0BBIX JyOHIBHEIX BemecTs (JIB).

Pasnoo6pasne MOHOMEDHBIX (DEHONLHBIX COCJUHCHMI (heHHIIPOma-
HOEJHOTO OGnoka GeuIO paccMoTpeno Beime. [lonuMmepHble (eHONBHBIE
coeflMHeHHsT 3TOro 6I0Ka IpefCcTaBIeHbl JHTHHHAMHE, OOpa3yIOITAMHACS Ha
OCHOBE OKCHKOPHYHAIX CIIHPTOB.

MonoMepHBIE COeHHEHHs (DIIAaBOHOHAHOrO OJIOKA, MOMHEMO CAMEX
$IaBOHOHNOB (MPOH3BOOHBEIX 3-(heHHNXpOMaHA), BKIIOYANOT Pa3HOOG6-
pa3Hbie H30(hIIaBOHOHAL! (HPOM3BOJHEIE 2-(heHHIXPOMAHA) W PEAKO
BCTpevarolpecs Heoasosoub! (npou3BofHLIe 4-chenunxpomana). Io-
TAMEPHBIE H OJHTOMEpHBIE (DEHONBHBEIE COSHHHEHHA 3TOro Oioka
NpefcTaBieHk] KOHIEHCHPOBAHHEIMA NYOHILHEIMA BelleCTBAMH, KOTOPBIE
00pa3yroTcs IIaBHBIM 00pa3oM Ha OCHOBE KAaTexXHHOB U ¢uiasan-3.4-nu-
OJIOB.

Sl He MOTY 37lech OCTaHABIUBATHCA HA OTHENLHBIX 3Tanax Mepewdmc-
NEHHBIX OMOCHHTETHYECKNX NMPOIECCOB. YKaXy JHMINb, 9TO PAacIiHPOBKa
9H3EMONOTHY GHOCHHTe3a (PeHONLHBIX COeNHHEHHH Hadamack ceemmre 20
JeT TOMY Ha3aj H [/ KOHEYHBIX 9TalloOB B HEKOTOPBIX CIydasx IIPO-
JoJzKaeTcs H 10 CHX Iop.
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PHU3NOI0TIO-bBHOXNMHUYECKHE ACIIEKTBI
METABOJHW3MA ®EHOJbBHLIX COEMUHEHNAN

Crenyromuii pa3fiel, K KOTOPDOMY s X04y MEPeHTH — 3T0 (hHA3HONOro-
OHOXHMHAYECKHE acIeKThl MeTabonn3ma (heHONLHLIX COeJHHEHNH, H3yJaB-
IIHECs HAaMH CIaBHbIM 00pa3oM Ha NpHMEpPE 4YafHOTO DAaCTeHHS H
HHHOMHAPOBAHHBIX HAa €r0 OCHOBE KY/ILTYP KJIETOK H TKaHEl.

Bri6op 3TOT OBIN XOTA M TpAagHUMOHEH, HO He cay4aeH. Yainoe
pacrenne 00OpasyeT B IHCTbAX H B MONOALIX noberax no 3040% Ha cyxyro
Maccy pacTBOPHMBIX (DEHONBHBIX COENHHEHHN H TakAM obOpasoM de-
HOJNBHBIE COCAMHEHHS SABISIOTCA AN HErO OCHOBHEBIM NPONYKTOM XH3HE-
OeATEeNbHOCTH M pajH 3TOro OHO M KyneTHBHpyeTca B Mmmum, Kurae,
SInonnn u gpyrux crpanax IOro-Bocrounoit Asum, Bkmoyvas Illpu Jlanka u
Wuponesuio, 8 Llentpancuoi Agpuke (Kenus), B npAOPEXHBIX OTO-
BOCTO4YHBIX paiionax Gacceiina YepHoro mops (Poccusi, I'pysus, Typums), a
TakKe B AzepOaixane.

DeHONbHAS CneNU(AKa YaHHOTO PAaCTEHHs B NPHBIEKATENBHA H CIOXK-
Ha i uccnenopaTens. [IpupiekarenbHa #H3-32 HHTEHCHBHOrO (heHONBHOTO
MeTabOoNH3Ma, a CIOXKHA NOTOMY, ITO JOMHHAPYOIIEE B YAHHOM PaCTEHHH
¢raBaHbl, IPENCTABICHHbIE KaTEXHHAMHE, HX Fal/IOWILHBIMA 3(HpaMu |
ONHTOMEPHLIMA MPOaHTOIHAHAJHHAMHE, BECbMa pPeaKIHOHHOCNOCOOHEI,
AIETKO MOJIBEPTarOTCS OKHCICHHIO M B OKMCIIEHHOM COCTOSHHH HEOOPaTHMO
B3aUMOJEHCTBYIOT CO MHOTMMH KOMIOHEHTAMHE KJIETKH, B TOM YHCIE H C
(pepMeHTHEIME OeTTKaMH.

B onmcanHpIX HEXKe HCCIENOBAHHAX HAMH HCHOJIB30BANHCh YaWHBIE
pacTenns nnaHTanpi [pysHHCKOro HHCTHTYTA Yasi H CyOTPONHYECKHX KYJib-
Typ (O3ypreTsr — AHaceynH), pacTeHHs, BLIDANEBAEMEIE B OpaHXepee
HnctaTyTa dusnonornd pacreHuit PAH, a Taxoke COOTBETCTBYIOIIAE TKa-
HEBBIE H KJIETOUHbIE KYIBTYDEL

Hepocrarox BpeMeHH u MecTa He MO3BONSET OCTAHOBHTHCH Ha
METOINYECKNX AETaNIX NPOBONHBIINXCS HCCIEIOBAHEMN. Y KaXy JIHIIE, YTO
Ob1nE pa3paboTaHbl METOfB! IPENaPaTHBHOrO BhIfjelenns [3anpoMeTos,
1952}, upenTrdHKanmn B KOMTHIECTBEHHOIO ONpefe/ieHNs. OCHOBHBIX Mpef-
CTaBHTENEN CIOXHOTO (heHONEHOTO KOMILIEKCa YaliHoro pacreHus [3ampo-
MeToB, 1958], MeTopbl aHanmH3a (PYHKIMOHANBHBIX TPYNN HOJTH(MEHOIOB
[KypcanoB, 3anpomeToB, 1949], ananu3 cBoGORHOR M 3(DHPHOCBA3AHHOM
rannoBoi kucnoTsl [3anpoMetor, Byxmaena, 1963], nonyuenne MeYeHHBIX
no yrnepopy ('#C) xaTexuHOB M IIMKAMOBOH KHCIOTHI [3ampoMeTos,
19626], meTop meno9HOro pacimenineHus ¢nasanos [3anpomMeTos, 1962a],
aHanH3 JurHEHa (Zaprometov et al., 1993) ® papg Ipyrux METOHOB.

Ilocne pacnmppoBkE MexaHH3IMa OHOCHHTE3a KATEXHHOB, KOTAA C HC-
[OJIb30BAaHHEM MEYEHBIX NPEAIICCTBEHHAKOB GBIIO YCTaHOBIEHO, YTO
NIMKAMOBasi KHCIOTa HCHONb3yeTcss HCKIIOYHTENBHO ANd 0O6pa3oBaHMA
6er30nbpHBIX KoJiell B u C, a aneTaT HiIA MaJoOHAT — NPEEMYINECTBEHHO /s
obpa3opanus koneua A [3anpomeros, 1962a], ocHosHoe BHEMaHEE GHINIO
oOpailicHO Ha OGIIHEe 3aKOHOMEPHOCTH 00pa30BaHus H MOCIEeAYIOMHX Iipe-
BpaIeHA# (heHONBHBIX COeHHEHAM.
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