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I pesuduyn Arademuw nayr (CCP
HOCMaoBLL NPOGOJWING HAyUHbIE WINEHWS, NOCBAWYEHIbIC NaMAmL
awidaroyyecoca pycckoeo ouoaoza K. A. Tumupsasesa,
esce0dno 3 wions, 6 denv poscdenus HeHoeo

YO 581.13 : 547.29

O6men oprammgecknx kmexor y pacrenmii. Coagmarenron €. B. ('I‘,n,.\m-
pasesckme urenmg, XXX). 1971. llaq. «Hayka», Jlegunrp, anf., 1., 1—44.

Pafora TOCBAImeHa OPraHTUeCKRM KHCIOTEM — BemecTsaM, UrPAIOmiM
Hapsly ¢ VOJAeBonaMmm m 0esJIKaMm IepBOCTeLEeHHyI0 POJIL B o0MeHe BemecTs
y paereHuii i ;RuBoTHbIX, Ha ocmope AnrepaTypHbIX JaHHBIX I €¢00CTBOHHALX
DECIEPUMENTAALENE pagor aBTep HOKAsLIBaeT o0pasoBaHMEe PAla Opramuye-
CKIX KHCJAOT B /IBYX BajkHelmmx OMO0I0PMYeCKIX NPONEccax — IbXamim 1
dorocunTese. KHmEra mpejcranIser HHTEpPEC A (EBMOIOLOB I OUOXUMITKOB
pacrenmii, a Takme ;s arpoxmyvmnos. Ilor —1, rada. — 12, Gubir, — 74 naze,

Cmenan Bacuabesuy Coadamenros

06MeH opraEMYecKNX KICI0T Y pacTemnii
(XXX TumupaseBckme YTeHHA)

Vmeepaceito % mnevamu
Huemumymon gusuosozur pacmerudi um. K. A. Tumupsszesa
Arademuu nayr CCCP

Pepaxrop magareiisctBa B. B. Tapuazuna
Texanuecknii pemaxktop H. M. Haweeaposa
HKopperrop A. A, I'umnsbypz

Cparo B Habop 20,X 1970 r. Hopmmearo K meuatn 15/TIT 1071 r,
Mopmar Gymarm 60X 901/ ByM. 7.1%. Heu. a. 2%/=2.75 yeu.
mey. J. YV9.-mam. J. 3.04. Mam. N 478B. i, san, N 1224,

M-07375, Twmpak 3000. Bymara M 2, Ilena 20 xon.

JleHmHTPANiCKOR OTHeldeHne magareancrna  «layxan
2-10-2 Jiemmmrpan, B-164, Memmeseencian smr., . 1

18-53-44-70

1-g Tum, m3pareascTBa «Hayian, Jlewnirpan, B-34,
9 mmmma, f, 12

Tpunmareiii pas Axagemis Hayr CCCP, Mocxosermil rocymap-
creenmEnt yampepcmrer um. M. B. JlomomocoBa m CenbCcroX03sil-
crBeEHasa akagemua mav. H. A. Tummpasesa mpoBogAT YTeHUs B TeHD
posmmenns Hummenra ApragpeBmua Tmumupssesa.

Nua K. A. Tumupsasesa He 'acHET B IAMATH COBETCKOTO HApPOA.
OH [opor COBETCKHM JIOAAM HE TOIBKO KaK BHIAIONMICH yYeHBII-
eCTEeCTBONCIHITATENb, HO U KAaK TpPeIaHHHI IPYr, OGWH I3 HEMHOTHX
VUeHHX, IepBEME anrusuo npusHaBmmx Coserckyio Biacrs. [locie-
TOBATeNBHEL, HCTHHHEHI nemMorpatmsyM K. A. Tummpsasesa Hamex
ApKOe BHIpaskeHHE ysKe B TepBrie rojsl cranoslerEms Cosercroit
BIacTH. B caMoe TA;Kes0e Bpems CPasRgaHCKOI BOWHEL, B oRTAOpE
1919 r., rorga Gemas apmma [lemmkmua 6sia mox Opraom, a lOme-
mm1a — mox llerporpamom, K. A. Tuumupsases BHCTyIHI ¢ 3HAMEHA-
TenbHOM cTaThell B mypHase «Hovmyrnernueckmit VnrepHanmoram,®
M3[aBAeMOM Ha YeTHIpeX sBHKAX; CTaThA HaswBalach «Pyccrmil anran-
qagmRy 06 wATepBeHmEN». Bor uro B Hedl mmcax K. A. Tmwmupsizes:

) «Br m3 Bamero mamexa Moskere OOBHHATL OONBIIEBHKOB B yTO-
NE3Me, B JKeJaHHH HCIO0Ib30BATH TAK JOPOTO CTOMBIIYID PYCCKOMY
HAPOAY PEBOJIIONAIO 40 KOHL@, CPa3y OCYIMEeCTBUTH IOC/e/Hee CIO0BO
CONMANBLHOI0 CTPOHTENBLCTBA, HO BCAKHI GECHPHCTIPACTHEHIA PYyCCKH
9eA0BeR HE MOeT He IPHBHATH, 9TO 33 THCAUeNeTHEE CYINEeCTBOBAHIO
Poccnm B pagax mpaBUTeNbCTBA HENb3s OBIO HANTH CTONBKO YecT-
HOCTH, yMa, 3HAHHA, TalaHTa ¥ IPETAHHOCTH CBOEMY HApPOAY, Kar
B papgax Gomsmesuron» ** Hymxao Owmo o61amaTrh CMENOCTHIO,
umymectBom K. A. TuwvmpsaseBa, ero Bepoil B cmIy Hapoja, 4T00H
crasaTh Takme cioBa. Coperckuit Hapoy m060BLI0 U GIarofapHOCTHIO0
orBerun H. A. Tumupsseny, BOB[ABUTHYB eMy IaMATHHK B [eHTpe
CTOIAIH.

Bupaomuiica yuersii K. A. Tumupsses ¢ mepssix jger Copercroit
BiIaCTH 0L HeoOLYalHO APKEM IPOIATAHZHCTOM — TOIYJXApPH3aTO-
poM peiicTerHOll maykm. «Yapuaes [lapeume m ero ygemme», «Ormo-
Bennh aHTEuapBuEucTam», «Mcropuueckmi MeTom B OHOIOTHHY — BOT
ramrn K. A. TwovmpsseBa, 4epes KOTOPHE MOJ0/esKb mpmobperasa
WHTEpeC K OMOJOrMYecKOl HaYKe.

* Homuymmcruueckmii Mmrepmanmomax, 1919, N 6.
##% K. A, Tumupsases, Cou, 7. IX, M., 1939, crp. 387.
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Ero ruurn «fKmsus pacrenus», «3emaenenne u QE3AOI0IUA pacte-
Huil», BepOATHO, He OJHOMY 3[eCh NPHCYTCTBYIOMEMY MOMOLIN OIpe-
[eIHTE CBOI0 MPOPEcCHio M Bech ;RUSHEHHbI IIyTh. '

M@orocuHTes (KOCMUYIECKHI HpoIecc, KAk ©ro XaparTepu3oBadl
K. A. Tammpsses) — o6pazoBanme Ha CBETY OPIANITICCKAX BEINECTB
3€JEHBIM PacTeHWeM W3 YILIAGKUCJIOr0 rasa H BOAL — ofecmeuuBaer
0CYIMECTRIGHNE APYIOr0 RAMUTAIBLHOr0 OHOTOTHIECKOro mpomecea,
HPUEYIIET0 BCEMY JRHBOMY: HBLIXaHMUs.

CROUMY M3AMHBMA [ HeoTpasuMo yOe[IHTeILHHIMM 9YKCIIC|)UMeH-
ramu K. A. Tmvupszes modTu ¢TOJIeTHEe Hasaxy BHEC DOABIION BRIAL
PIABHEIM 00pasoM B uU3yTeHHE (M3WYECKOH CTOPOHLI (POTOCHHTOBA.
I'iyGokoe NIpOHMKHOBEHEE B XUMH3M (OTOCHHTe3a — JOCTIHEHUE
TMOCJAeHIIX IBYX-Tpex MeCATHIeTHH.

VzymeEme XUME3MA AHXAHHA U — HECKOIBRO ToajHee — (oTo-
COHTe32 TOKA3a/I0, Y10 B ATHX CJIOKHEX IIPOMeccax BECHMA CYLIeCTBOH -
HOEe MECTO BaHMMAIOT OpraEmYecKme KHCIoTH. BoccranopieHme yrie-
KHICIOTH B (OTOCHHTE3e T OKHCHCHHC YIEBOAOB B JABXAHAE COBEP-
NIAGTCS TPH YUACTHN OPTranmuecRIY KHCIOT.

Morocunres n auxanne obyecaosaneaior odpasoBaHiie H IMIHPOKOC
PACTIPOCTPAHEHIE OPraHHYECKUX KHCIOT B DACTHTEILHOM MUpe.
Onu crTonn ke o0A3aTelrbHAA COCTABHAA IacTh PaCTeHUA, Kak yrie-
Bogs m Oexxu. B aMmHORMCIOTAX, CIXATAIOMUX O@NKM, Ha 0110
yraeponHoro ckemera mpuxonmres go 80—90% (B 16 ammnoxmcmoTax
m3 20). Opramuueckue KHECIOTH BXOJAT B COCTAB HOCTOSHHEIX CTPYK-
TYPHBIX DEEMEHTOB PACTHTENLHBIX THAHEH M KJACTOK, TARIX, KAk HeK-
THHOBHIE BELIECTBA — MOJXUMED FANAKTYPOHOBOH KHCMOTH; RACTOU-
HBle MeMOpaHH BRIIUAIOT HEKOTOPKIe OPraHivuCCRue KHCIOTH KAK
COCTABHYIO Jacrb (oCHOTMIHjiOB.

BrocmaTes OBYX BaiKHEIIINMX ITUIMENTOR JKIBBIX CYIIECTB — XIT0-
podmama W TEMOTIOGHHA — OCYIECTBISETCS dYepes OpPraHMYeCcKIe
RUCIOTEL, & Oflla 113 N, NPONHOHeBag KHECIO0TA, ABIACTCA TOCTOMH-
Ol GacThLIo DTUX murMenros. [ opraEmdecKHEM KHECIOTAM OTHOCATCH
1 Muporme GHONTOPMUCCKHI ARTHBHEIE BellecTBa, HalpuMep BHTAMUHEL
(ackopOmitoBass KueioTa, HEKOTHHOBAA I Jp.), POCTOBEE BeINecTBa
pacrenmii (ayKCHEB, TeTePOAYKCHH, THOGepeoBas Kucxora). B -
pax — BasKkHOll 3amACHOM 9YACTH KUBOTHHIX W DACTEHHE — Ha JI0TI0
oprammuecknx wuexor mpuxoxmrea go 90% mx cocrasa.

Opragnyeckre KHECIOTH MIPAOT BAKHYW POJIb B MHHEPAJBHOM
OOTAHAA pacTeHmil, HefiTpanmsysa [OCTymamoliue H3BHe KATHOHEL,
HAKANIEBAIOTCS B 3HATRTeABHEX KoImuecTBax (mo 25—30% ma cyxoit
Bec) B BHE HEHTPATBHEX COJell B BEreTATHBHLIX OpraHaX pPacTeHIA.

B TeweHme mTONTOT0 BPEMEHH WHTEPEC HMCCIENOBATENeIl OrpaHH-
YNBANCH W3YIEHNEM (CBOOOMHEIX) KHCIOT, HPAJATOIMX RUC/ALIH BRYC
GONBIINECTBY ILTOJOB I ATOf K BETeTATHBHEIM OPTaHAM TaAKUX pacTe-

HE#, KaK IMaBseib, peseEb u Ap. OcoGeHHO BBICOKO UX CO/CDIRAHIE
B CYKKyIeHTax. PacrTenHns, He 06/Ia/[al0Mie KHCJLIM BIYCOM, HaXOHH-
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amCHh BHEe IONA BPEHAA WCCIEmoBaTeNedl; STOMy CIOCOOCTBOBAJIO
OTCYTCTBAE MOCTYIHEIX METONOB XHMIYECKOTO aHAIW3a.

V3BecTHRIME KHCIOTAMH pAaCTeHW ORUIE IaBelgeBas, BWHHAA,
auMoHHAs 1 A0T0YHAd, TAK KAK MMETHCH CHEIHQHIECKNE METOo/isl
KageCcTReHHOTO M KOAMISCTBOHHOTO HX AHAIHBA.

OrcyTeTBEe MTOCTYIHHIX METOOB pAa3Jelenns cMeceidl opramuye-
CKUX KHCIOT TPENmATCTBOBANO OIPENeJeHNI0 XAMHIECKOTO CcOcTaBa
pAa KHCAOT M TEM CAMBIM H3YIeHMI0 XUMUBMA HX o0pa3oBaHNA H
npespameHnsa B pacTeHHAX. B paborax o XMMHUYECKOM COCTaBe pacTe-
HUit TPAXO/UI0CH OIPAHNIHBATECA coobmennamn of ofmem comepsra-
HEM KHUCIOT, OIPeNeIseMoM THTPOBAHHEM PACTBOPAME MIEI0Yei.
Tlosromy mo 30-X rofgoB HAIIH SHAHUA 0 XUMHYECKOM COCTaBe Opra-
HHYECKNX RKUCIOT pACTeHNil OBLIIM OYeHL CKY/JAHLL, a CoolmaeMbe
cBemeHHA uacTo HemocrosepHl. Paszpalorka B 40—50-x rogax HOBBIX
METO0B XMMHYECKOT0 aHaImsa — XpoMarorpaguu KOJIOHOUHON I
ocobeHHo OyMamKHOM, TPHMEHEHHWe DANMOAKTUBHOIO HBOTOMA yrie-
poja — BCe DTO HPHBENO K OONBIIOMY CABHIY B TeMOaX H YpPOBHe
H3YYCHUA OPraHWYECKUX KHCIOT pacrermid. (rano BO3MOKHEIM Dpas-
HeIATH CMECH OPraHWYECKUX KUCIOT, ONPeNeIATh KOJHIECTEO KICIOTHL
7 ee XEMHICCKYI NPHPOAY, H3yYaTh XUMHEM 00pasoBaHEA U IpeBpa-
MI@HAIl KHCTOT B PACTeHHAX.

Bonpmum pocTH;keHueM, MoKazaBmmuM 00pa3oBaHUe I IPeBpamie-
HHA PAJA OPTaHWYECKHX KUACIOT B IPOIecce ALIXaHMA, B er0 OKUCIH-
TenbHO# (ase, ABMIACH KOHIENTHA, IpeArorkeEHas Hpebcom B Ha-
gaje 40-x rogoB W HA3BAHHAA NUKIOM TPEKAPOOHOBBIX KUCIOT, WIN
nurimom Hpebca. PaspaGoTaEHEINT BHadale Ha yRHBOTHHIX THAHAX,
HECKOIBKO MO3[HEe MHKI TPUKAPOOHOBEIX KHCIOT OBII BHABIEH H
y pactenuii. B macrogmee BpeMsa OUKI TPHKAPOOHOBLIX KHCIOT BOIIET
B yueOumku ¢usmosorud ¥ GHOXHMHE JKHBOTHEIX M PAaCTEHHM.

Ilns ocBesKeHMA B MAMATH COCTABA KIUCJIOT, BXOMAMMUX B 9TOT UK,
H TocIegoBaTeabHocTn nx 00pasoBAHmS TpHBEJeM ero KpaTKymo
cxeMy (CM. PHCYHOR).

Hauectsennoe paspoofpasue OPraHEIECKHAX KUCJIOT, BCTPETAIO-
MEXCA B PACTEHWAX, BO MHOTO PAa3 IPEROCXOAWT HMX KOIMIECTBO
B murie HpeGca. Pasymeercs, KadeCTBEHHLII COCTAB OJTHOBPEMEHHO
OPUCYTCTBYIOMUX B PACTEHHH KUCIOT CPABHNTEILHO OTPAaHMYEH, WX
«mabop» He mpeBbimaer OOBTHO AECATHA; IOCTOAHHON Iapoil ABII-
JOTCA HEeH3MEHHLIC COYTHHKE — AO0M0YHAA W JHMOHHAA KHCIOTHL.

Boéapmag wacrh OpraEMYECKUX  KHCIOT — B3BEHHEB  IHKIA
Hpebca — Obura o0HApy:KeHA B pPAcTeHHAX 3HAYMTENBHO PAaHBINE Ero
orupHTHA. [lepBrie KUCIOTH MUKAA OEIE 00HADY/KEHE IPH N3YYeHUH
ofmena BemecTs y Gaxrepumit u rpuGoB. VexomHas Kmeaora, Aai0mas
HAYaN0 MEKTY, — OEPOBHHOTpANHAS — OHIa BIEpPBHE BHJEIEHA
B OpemapaTHBHEIX KOJMYECTBAX W XUMHTECKH HICHTHQHIEPOBAHA
Hocroraessm n Conparenxosrm (1927, 1928) mpm maydYeHEH XAMABMA
CIEPTOBOTO ¥ MOIOYHOKMCIOTO OpoKeHHmA. VYHCyCHAs KHCIOTa,
00pasyomanca IPH OKMCIAWTEIBHOM J{eKAPOOKCHIHDOBAHMM NUPO-
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BHHOIDAJHOH, Hafomas IpPH KOHAGHCAWH CO MIABEICBOYKCYCHOI
amvoHHYIo, mpespamaercs rpubom Mucor stolomifer, Kax moKasau
Byrxesma m Demopos (1927), B surapmyo I (QyMapoByio. IMTawep
(Pucher, 1942) Brigenny MB0TMMOHHYI0 KUCIOTY HB JIHCTHEB CYKKyIIeH-
ToB., VKCyCHAA KHCIOTA CONEPIRHTCS B JIOMHUHEDYOMAX KOAMUCCTBAX
B CeMEHAX BTAKOB; ONA MOCTOAHELIT KHUCIOTHLIE KOMIOHEHT BOTO-
TATMBHEIX OPTAHOB BHCHINX PACTeHMIf. Jra KueI0Ta, Kak H3BECTHO,

nupoButoepadtas
CH, 00-CO0H

wabeneboyrcyeras 4 YKeycHaR
CO0H-CHy=CO-COOH CH,=CO0H

shnoynan SUMOHHE
COOH-CHy CHON-COON COO0K-CHyCOH-COOH-CH,-Ca0H

umapedan axgonumebasn
COOH-CH=CH-COOH COOH-CHy-C=CH-COOH

\ / cooH
UB0NUMOHHEA

anmapras ; !
CO0H-CHy CH,0001 S~ ___—COO~CHy=CH-CHOH-COOF

coont
o -wemoenymapobas

COOH-Ch,~CH,-CO-CO0H
Cxema nmrxa Hpefca.

Arpaer BaykAYIO POIB B pAme GHOCHHTE30B B BHJIE CBOETO IPOM3BOJI-
HOTO AaNmeTHI-KODH3UMAa-A.

BrscHenmio €0cTaBa OPTAaHMTECKHX KHCIOT B BereTaTHBHBIX
opraHAX PacTeHus — JINCTHAX — IOCBAMEH PAX 00CTOATENBHHIX pa-
6or. Humcmorm B muerhsax rabaxa maywanx CympuoB (1928), B numernax
vaxopra — HImyx (1948). OEE OPeNIOKEIA HCOOIB30BATH JHCTHS
MAXOPKHE KaK CHIPBE N/ HOAyYeHHA JTUMOHHON m AOMOuNOl Kucior

Ioc/Te M3BIEUCHHS HUKOTHHA KaK OCHOBHOIO HpojyKra. ‘lecioxros
n Kaborumekuit (1955) npomsBenn oGIIMPHEE HCCIC/OBAINS IHCTHOB
6060BEIX, 0coGeRHO acoan, KAK OTXOA0B KOHCEPBIOID 11pOH3BOJICTEA
Ha CONep/KAHUe JIMMOHHON KHCIOTH; B JUCTHLAX HOKOTOPLIX COPTOB
dacomm mmmomHAas Kuciora cocramiaer o 1H--20% na eyxoit Bec.
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Ob6mee xe KommuecTBO Kucaor gocruraer 25% . Msyuanucs opramuye-
CKEEe KHCIOTHL IHCTHEEB XIOMYATHUKA, YYHTHBAA BOSMOKHOCTH HX
mparkTnueckoro monyierus (Morecora, 1955; Ilporkomes u mp., 1955;
Yecuoros, 1955, m mp.).

Waygennio xumusMa o6pazoBaHUs W OPeBpAINEHEA OPTaHEICCHUX
HHECIOT B PACTEHHAX B GOJLmOft cTemeHH cIOCOGCTBOBATIH HCCIELOBA-
HAS, OOCBAMEHHE® IIPOU3BOACTBEHHOMY MMONYIEHWI0 THEMOHHOM KHC-
JIOTH IPH IOMOINH IiecHeBoro rpuba Aspergillus niger. llocae mepsoit
MHUPOBOIl BOHHEI B HOKOTODHIX CTPAHAX, HE HMEHMUX PACTHTEIHHEIX
HCTOYHUKOB HPOMBIIIIEHHOTO MacmTaba I8 MONyYeHHA IHMOHHOMN
KHCIOTH, OLIIH DPeJUPHHATH NONLITKE CO3KAaTh OHOXUMHTIECKOE
OPOABBOICTBO 9TOI KHCIOTH IPH IIOMOINH IiecHeBnix rpufos. B ma-
mei crpaEe TaKas 3afada Oba ycmelmHo pemena Gaaromaps mecie-
moammam C. I1. Hocrruesa B Jlemmarpame (Hiypascruit m mp., 1958)
u B. C. Byrxesnua B Mockse. B UexocmoBarmm aHAJIOTHYHLE HCCITE-
JOBaHWA ORI MPOBEEHH BepHTayapoM W APYCUMH aABTOPAMIE.

B srEx wmecaeoBaHWAX OJHOBDPEMEHHO C TIPOM3BOJCTBEHHBIMH
3a[aJaME CTABWIMCH W PEMaiich BOMPOCH XHMI3Ma 00pasoBaHNA
JAMOHHOM KHCIOTH B pacTeHuAaXx. Ha OCHOBAHWU 9KCIEPHUMEHTAJBHBIX
pe3YJIBTaTOB Hpe}lﬂaraﬂﬂﬁb CXeMbl HOOJIYyYeHHHA JIHMOE'E[Oﬁ HKHCIOTHI,
BRIUAIOMAS €€ MpPeJNIeCTBEHHHKOB — 00Jiee TPOCTHIE KHCIOTEHL.
B 9TOM OTHOIIEHWW 3aCAyAHBala BHHMAaHHA CXeMa, IpeodeHHad
Beprarayspom u 3ubemsyrepom (Bernhauer u, Siebeniuger, 1931).
Coracmo 5To#t cxeme, [Be MOJEKYIH YKCYCHOH KWCIOTH KOHIGHCH-
PYyIOICH B SHTAPHYI0 KHCIOTY, HPH JETHIPHPOBAHHE OHA IIpeBpa-
maercsa B QyMapoBylo, 8Ta KHCIOTA, IPHCOEANHAA BOLY, JaeT A6I01T-
Hyio. fl6souEasg KWCIOTA, PEATHPYHA € YKCYCHOH, [aeT HAYAI0
JIEMOHHOI#. BaamvonpeBpameRnsa TeTHIPeXyIriepofHbIX THKAPOOHOBHX
KHCIOT B NHIXaHUW JKUBOTHHIX THAHEH IpegycMaTpPUBAJNCEH IPE[IIo-
sxkegHol Cemr-Ilpépmm B cepeguue 30-Xx rofoB cXeMOMH:

AHTApHAA — (QyMapoBasg — A0I0THAA — MIABEIEBOYKCYCHAA,
Boamosaocrs 06pasoBaHAA TAMOHEOR KHCIOTH KOHIEHCATHEH YHCYC-
HO# T MABEIEBOYKCYCHON KHCIOT mpenmoiarainachk PalictpmroM n
Haaprom (Raistrick a. Clark, 1920).

Tar yemnmsiMm psaga yIeHbIX GHUIN BHIABJIEHB BCE BBEHBSA OIHOTO
W3 OyTel MHXaHHA, B KOTOPOM OKHCIUTEIbHAA (asd ero COBEPINALTCS
gepes opranndeckme Kucaorsl. IlocmegoBarentEocTs HX 00pa3oBanusd,
OHRIATHOCTH HPOTECCa HANLITH BEPAYKeHHE B KOHIENOHH TpHKapbo-
HOBHX KmcI0oT mau mmiie Hpebea.
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I. CONEP;KAHHUE OPFAHNYECKHX KHCIOT B PACTEHWUAX
B OHTOTEHE3E

OTKPIJI'I‘IIG BHAYATEIBHOTO COAGD/KAHHUA OpPraHHYeCKHX KHCIOT

B JHCTHAX RYJABTYPHEIN PACTEHNIT H0Dy/Ri0 ACTaIbHO HCCI0BATH
IX XHMOUCCKHI CocTan, 0Opas0oBAHME U BOBMOMKHBIC IPEBPaNCHHs
B IHRIIE PASBHTHA PACTOHUs — OF IIPOPACTAHNSA CEMEHIH [0 ero co3pe-
BAHUAA.

IlaBHO W3BECTHO, YT0 HPOPACTAHHE CeMAH — BTO MEPEXoJ UX OT
mourH a0CONIOTHOTO MOKOA K aKTHBHON yKH3HEIeATeIEHEOCTH, KOTOpas
HAXONHT APKOe BHIPAsKCHNE B SHEPIHIHOM OOpas30BAHMH OCHOBHBIX
OPTraEOB — IHCTHEB W KOpHEH (OpraHOB BOBTYIIHOIO W HOYBEHHOTO
ouTaHEd). JToMy (opMO0OpPasoBATEIEHOMY IPONECCY IPeAlIecTBYeT
H COMPOBOJKAACT Cr0 OYEHBb BHICOKHE TeMm oOMeHa pemecrs. On Haxo-
IHT CBOE BBIpajsikeHHEe B HOBHINEHHOM ABIXaHMM, IayboKkoM pacmame

3aIACHEIX BeIIECTB CEMEHH — YIIeBOXOB, 0OeNkoB M REPOB; BO
MHOTO pa3 ToOBLUNAeTcs axkTuBHOCTH (epmentos (Bax m Omapum,
1922).

EcTecTrenno 6B1I0 mpeAmorararh, YT0 TaK0e NHTeHCHBHOE I MHOTO-
CTOPOHHEEe IPOSIBIEHHe JKUBHECEATENLHOCTH IPOPACTAIIAX CEeMSH
CKA3HBAETCA B KAKOH-TO CTEIEHH M Ha cyjb0e OpraHMIecKHX KHCJIOT,
eCJI OHM BHEIIOIHAIOT CKOILKO-HAOYAL CYMECTBeHHYO POIL B JKH3HH
pacrenma. Varepecio GbIIO BREIACHAUTH TaKe W IpeBpalleHue KUCIOT
B TMPOIECCe, HPOTHBOMOIOREOM IPOPACTARMIO CeMAH, — IPH AX (op-
MUDOBaAHMU ¥ CO3PEBAHWH.

Il BMABIEHHA (MOBEJEHWA) KUCIOT B MpONecce IPOPACTAHUA
cemsn mamvm (CoamatenxoB m fip., 1950; Compatemros m Masyposa,
1954, 1956; Conmaremwxon, 1962) GrTH BHIONHEHH cHENHaJTbHES
HCCJIefoBAHUA Ha BIaKax, 6060BHX H MACIHUHHEX pacTeHHAX. Pesyib-
TaThl 5THX OMETOB IpHReAeHB! B Tabm. 1.

PeaynbTaTsl OmETOB, HpHUBeeHH:e B Tabx. 1, ybegmrennno noxa-
3HIBAIOT y4aCTHE OPTAHWYECKUX KHCAOT B OOMEeHe BemecTB pacTeHui
yiKe Ha caMBIX PAHHEX cTajuAx mx ;xmsEm. O0mee copepstanue Kucaor

OpH ITPOPACTAHHY CeMEeHH De3K0 BO3pacraer, KOMMYeCTho X B Ipo-
pocTHEAaX B3IaKOB — INICHHIE H KyKypyss, a faime 6ohoBeIx
yBeAUUMBAETCA B ABA-UATHL pas 0es3 yuera ROPHOBOH CHCTEMLI; TO 7Ke
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Tabnama 1

OfpazoBanne OpPraHNYECKAX KHCJIOT IPH HPOpPACTAHHN CEMAH BIAKOB,
6000BbIX 1 MacauyHsix (B r Ha 1000 cemsn w npopocTKoR)

Hucaorsr
PacTenne n (a3a pPasBUTHA TTery- ) - SIS
mcaro 1Bk | ST msone e | S5
HEIE
IMmenuna sposad, copr Tyayy,

CEMEHA . . . . ..« - -« | 0457 1{0.42910.005 | 0.007 Her 0.002
To e, mpopocrru, 11 goeir . . 0.543 |0.073 | 0.068 [ 0,045 | 0.277 0.110
To sxe, mpopoctrm, 20 greii . . 0.782 |0.148 | 0.091 | 0.021 | 0.374 | 0.148
IMmenrma oamvast, copr Boposut-
| lGHas, CeMeHa. . ., . . .. .| 0.264 0.221 | 0.013 | 0.009 Het 0.021
To me, npopocten, 11 aumeii . 0,353 | 0.033 | 0.048 | 0,009 | 0.185 0.078
Hynypysa, cemenna . . . . . . 1.05 0.73 — | 0.26 Her —
To e, mpopoerri, 18 pueit . . . 5.761 | 2,024 | — |3.269 ] Jlo 60% [ —
-acont, cemena . ., . . . . . 9.54 0.55 | 0.71 |3.148 Her 0.10
To se, mpopocTRE . . . . . . | 22.84 0.91 |6.01 |1.40 » 14.54
Bobbr, cemena . . . . . . . .| 10.64 1.06 | 0.55 |b.74 » 3.29
To swe, mpopocTk:® . . . . . . | 20.33 0.84 |15.25 |2.23 » 2.01
T'opox, cemena ., . & . . . o . 2.10 0.42 | 016 |0.74 » 0.78
To e, mpopocTkm . . . . , . | 19.96 0.61 |8.42 |0.71 » —
Ilojiconneunnr, cemena . . . . 0.338 | 0.034 | 0.075 | 0.023 » 0.206
To e, mpopoetem . , . . . .| 0.6114 [0.111|0.121 | 0.033 — 0.246
Honomism, cemema . . . . . . 0.166 | 0.081 | 0.009 | 0.016 — 0.209
To xe, IPOPOCTRE . . . . . . 0.462 | 0.069 | 0.049 | 0.000 — —
JlermceMena®uiii L L - L g 0.04 0.016 | 0.003 | 0.004 — —
To :xe, mpopocTRE ., . . . . . 0.142 | 0.007 | 0.024 | 0.005 — 0.106

Ha0II07aeTcss OpU HPOPACTAHHN CEMAH MACHHYHEIX, XOTH W ¢ MEHD-
muM oQerToM. YEBelIUueHHe KOAHIECTBA KHCIOT B IPOPOCTKAX HIET
3a CYeT WHTEHCHBHOTO 00pa30BaHWA [H- W TPHKAPOGOHOBLIX KHUCIOT.
ITpm mpopacTaEnHE ceMsAH HE TOJHKO BO3pACTAeT COfEPHAHME KHCIOT,
HO HBMEHAITCA W HX KOJHICCTBEHHEIE COOTHOUICHWSI.

Ocobriit muTepec mpeAcraBiser 06pasoBanne aKOHHTOBOH KOCIOTHL
COOH—CH=C— (COOH) —CH>,COOH upn mpopacTalmu ceMaH 37a-
kos. Ona Oplia Bbifeleda U3 LPOPOCTKOB B IPENAPATHBHEX KOJHIE-
C¢TBAX § UZeHTH(ANHPOBAHA XHUMHYECKH II0 MOJERYJISIPHOMY Becy,
TeMIlepaType INIABIeHHs, SKBHBAJICHTY HedTpajimsanuu. B ceMeHax
)Ta KHCIOTA OTCYTCTBYET, B HPOPOCTHAX jKe HAKAILINBAGTCH B KOJH-
yeerpax go 70% Bcex mm- m TpPEKapOOHOBEIX WHCIOT, B JHCTHAX
3J1aKOB AKOHUTOBAf RHECJI0Ta o0HapyskeHa jasHo Iemnscomom m Mar-
repaom (Nelson a. Mattern, 1931), Ho KoamuecTRO ee B TO BpeMs
OmpeNeJuTh He Y[AJMoCh, He usydamoch u ofpasosamme. Ilo mammm
afalu3aM AKOHMTOBAasg KHICI0TA mpeoblajaer Ha IPYTHMA KACJIOTAMHA
M B CTAPBIX JAMCTbAX 3JaKoB. B mmcrbax 6000BBIX pPAaCTeHMI AKOHU-
TOBag KHUCIOTA OTCYyTCTByeT. dror (aKrT yKaselBaer Ha TO, YT0 IO
CBOEMY KHCJIOTHOMY 00MeHY 37Makim u (00O0BBIE PACTEHIA CYLIECTBEHHO
pasnmuawresa; y 6000BeIx pacrenuit — acomm m 600608 — mpm 1po-
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