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BBEJIEHUE

B cBoeu 3pamenuTont kaure “XKusHb pacreHus’ KnumeHT Ap-
KagbeBuY TUMUpsi3eB Ha3BaJl KUPHBLIE Macia, HApsay ¢ OeJIKkaMu |
yriIeBOAaMH, OfHOM M3 Haubosiee BaXHBIX U PaCOpPOCTPAHEHHBIX
I'pyln pacTATENBHBIX BelecTB. OH yKa3all, 4To OOHapyKUTEL Macia
B KJIETKE O] MEKPOCKOIIOM MOKHO C NIOMOIIBLIO 3(hbupa, 00pa3yroT-
Csl OHM TaM H3 YIJIEKWCIOTHI U BOJLI ¥ IIPY NIPOPACTAHUM CEMSTH Mac-
Ta NOJ XeUCTBUEM 0CcODOro pepMEHTa pacnafaroTcs Ha TIHIEPHH U
XKVPHbIE KUCIIOThI, KOTOPbHIE HANPaBJISIOTCS Ha MMUTAHKUE 3apOJiblilia
[1]. O prcyTCTBUM B pACTEHUSX NOJISIPHBIX JIANHAIOB, BKIFOYAFOMIX
HE TONBKO JXKUPHBbIE KHUCIOTHI W TJIMNEPHUH, B €r0 BpEMsi €lle He
OBLIIO M3BECTHO, ¥ NoToMy KilmmMeHnT ApKagbeBUY HE MOT O HUX VIIO-
MSHVTb.

B panpHeneM KpynHbIi BKIIa[ B HCCIICIOBAHUE JIHITUIOB BHECIH
Takue pycckue ydensle, Kak Cepren Jleonugosry MBaHOB, KOTOPBIN
B CBOHX KJIaCCHYECKHX paboTax MmoKa3aj, YTO HEHACKIMEHHOCTEL Mac-
la JIbHa BO3pPacTaeT NpPH CHIKECHUM TEMIIEpaTypbl BblpallUBaHUS,
Muxaunn Cemenosud lIBeT, KOTODBIH BOEpBbIe Pa3NeuyI N3OIPEHO-
HIHBIE JINMMAAL] CO3IaHHBIM UM METONOM Xpomatorpacun, Bacunmia
CrenanoBu4 I1yCTOBOUT, KOTOPBIA NYTEM CEJIEKIIAH BIBOE MOBLICHII
MaCIAYHOCTE CEMSIH TOACONHEYHUKA, U MHOrue apyrue. OgHaKo Ha
€KErogHbIX THMHPA3EBCKUX YTEHUSIX JIMMUALI PACTEHUN IO CHX IOP
HE O0CYXIaJIUCh.

B HacTosen paboTe paccMaTpUBAIOTCS TONBKO JUIAALI annca-
THYECKOro psAfia. B HeM U310XKEHbI PE3yIbTaThl, JOCTUTHYThIE HaMH
Py HCCIeJOBAHNN CBOMCTB, COCTaBa W CTPOECHUS 3allaCHBIX U TIOJSIP-
HBIX JINITU/IOB, a TaK>Ke BIHSHUS BHYTPEHHHMX M BHEUIHHUX (PaKTOPOB
Ha 0Opa3oBaHHE W OOMEH 3THX JIMMUNOB B PACTECHHA. DTH PE3YIIbTa-
ThI OBIIM IO YYCHBI Ha IPOTSDKEHAM MMOCIEIHUX JIECITHIETHH B 1ab0-
PaTOpPHH 3alacHLIX OTIOXKEHWU, IpylIe (PU3UOJOTHH U OHOXHMHAH
JTUTTANOB U JJabopaTopuu numiaHoro oomMeHna WMHceraryra dusuomno-
run pacreHnd uM. K.A. Tevmupsazea PAH, a Takke B COBMECTHBIX
HCCIENIOBAHMAX C IPYTUMHA JTaboparopusiMu Hamero Uucruryra, Y-
CTHTYTOM CeNbCKOX03ssucTBeHHOM O6uoTexHonorun PACXH (Mock-
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Ba), HmKeropojckon CEeINIbCKOX03IICTBEHHON aKanemeﬁ“ (HH}EHI‘HEE
Hogropop), AHCTATYTOM BHHOIpajapcTsa M BUHOACTIA Marapa4

(SlnTa), AHEMKAHCKEM HHCTATYTOM XJIOIKOBOACTBA (Y3bekucraH),
HUM xuMid ¥ TEXHOJIOIMH XJIONKOBOM LENNII0NI035] (Y36ekucran),
VHCTHTYTOM 3KCIEPHMEHTAJILHOU OMOJIOTHH pacrenuit AH Yaﬁem:
craga (Tamgedt) # MHCTHTYTOM OpraHMYECKOU XUMUH Bonrapckon

AH (Codus).

3AIMACHBIE JUIINAL PACTEHNH

CsolicTBa H CTPOCHHE TPHANMITIHIEPAHOB

naBHBIE (POpMBI ANA(ATHIECKUX JIUIHAOB BBICIINX PACTEHHUU
BKJIIOYAFOT TPUALMITIIMIICPUHD], JIOKAJTA30BaHHbIC B ONI€OCOMAXx IH-
TO30JI51, TTOJSPHBIE JTHMU/BI B KJIIETOYHBIX MEMOpaHax U BOCKa, COACP-
>Kal[Aecss Ha NOBEPXHOCTH KYTHUKYJIBI.

B pa6orax Haule#l 1a00paTOpUy 3HAYATEIBHOC BHUMAHUE YIEIA-
JIOCH 3aIlacaHUIO B PACTEHHSIX TPHAUMITIIAIEPUHOB XXKUPHBIX KUCIIOT,
M3 KOTOPKIX MOYTH UCKIIOYHUTENBHO COCTOAT PACTUTEIBHBIE Macia.

Hzl C—0O0—CO— (Cl‘lz) TCH= CHCH2CH= CH (CHz) 4CH3

H2C — 0 — CO — (CH,),CH=CH(CH,);CHs

/3 npuBeNEeHHON 3/IeCh CTPYKTYPHOH (POPMYJIBI MOXKHO BHJIETE,
4YTO 5TH COENHWHEHWS BKIIIOYAIOT, MPEXJE BCEro, NIHHHBIC BOJOHE-
pacTBOpHMBIE anuaTinieckue Heny, cofpepxanme 6onee 10% Bopo-
popa. O6pa3zoBaHue 3THX LENEH 00€CTIeYNBACT JIATETEHOE HAKOILIE-
HHE paCTE€HHEM COJIHEYHOM 3HEPruy B €€ HanOoJiee KOHIEHTPUPOBAH-
HOM (hopMe — B BUJI€e SHEPIHH YIJIECPO/-BOAOPOAHBIX cBsizen. I'oBOpA
0 6MO3HEPTrETHKE pacTeHnit, Mbl, Bclel 3a K. A. TuMHEPA3€eBBIM, CIIpa-
BEUITABO OTMEYaEM KOCMMYECKYIO pONb IIpolecca (hOTOCHHTE3a, B
pe3yILTaTE KOTOPOro YIIAEKHCIOTa C HYJIEBOHW TEIIOTBOPHOU CIIO-
COOHOCTBIO BOCCTAHABIIMBAETCS IO YPOBHS CaxapoB, 3JIeMEHTaPHBINA
cdparmenT kotopbix [CH,O] uMeeT MOISIDHYIO KalOpHUHOCTb, PaB-
ayio 120 kkan/mons. OfHAKO Ha JaHHOM YPOBHE BOCCTAHOBJICHHOCTH
OpraHmvYecKkoro cybcrpara NUTOILUIa3MBbl XU3HEACATENEHOCTh pacTe-
HUH MOJHOCTLIO He 0oOecneuymBaeTcsi, H IOTOMY BCE OHM COAEPXKAT
elle OHY PEIyKTa3HYI0 CUCTEMY — CACTEMY TEMHOBOT'O BOCCTAaHOBJIE-
HUsI VIJIEPOJAHOro cyocTpaTa OT YPOBHS caxapOB O HAUBLICIIETO BO3-
MOXKHOT'O YPOBHSI BOCCTAHOBIIEHHOCTH, T.€. NO YIJICBOOPONHBIX IE-
neil MUMHUAOB, TEIJIOTBOPHAS CMIOCOOHOCTH ONHOYTIEPOAHOTO (opar-
MEHTa KOTOpBIX gocturaet 168 kkam/Momnb. DTOT yHHKANBHBIN NPO-
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XmonuaTHuk — Mak Jlen

Hecc MBI TakKyKe HOJIKHBI paccMaTpHBaTh KakK MMEIOIIMH KOCMHYE-
CKOE 3HAYEHNE, IOCKOIBKY € €r0 MOMOIIBIO OCYIIECTBISETCSI 00pa3o-
BaHWE JTUINIOB BO BCEX KMBbLIX OpraHu3Max. B nponuibie reoIoraie-
CKUE STOXM 3TH COENMHEHHWS CIYKHIH COUHCTBEHHBIM HCTOYHHUKOM
06pa30BAHNA 3alacoB HE(MTH ¥ ras3a, a B KAYECTBE U3CIBHOIO TOI-
JIABa PacTUTEIbHBIE MAC/Ia HCTIONb3YIOT H B HACTOSIIIEE BPEMSL.

Hapsiy ¢ anugaTHIeCKUMi NEMsIME TPHAAITITILEPHHBI CONEP-
SKAT CBSI3M AIWJI-KHCIOPOJ B CIIOXKHO3(UPHBIX I'PyNNax, KOTOPbIC B
peakuusax HyKIeo(UILHOTO 3aMeIleHHs MOIryT AOCTATOYMHO JIErKO
pa3phIBATHECS BOJOM M IEPBHYHBIMA CIMPTaMHA IPH BLICOKHMX nudo
HI3KUX 3Hauenmsix pH, a Takke nop AeicTBreM epMeHTOB. Tem ca-
MBIM Ob6ecreunBaeTcss BbICOKass MOOMIILHOCTh TPUALUITITHICPUHOB —
TerKoe OcCBOOOKIEHHE HUX SHEPruy W IpEBpalieHHE UX B aleTaT H
PYrUe NOJABIKHBIE BOJOPACTBOPUMBIE BEIECTBA.

HaxkoHell, TOYTHA BCe TPUALANTIIMLEPAHB] pPaCTEHUN COJEpPXKaT B
IeTsX JBOUHBIE CBsI3U. BBIJIO IOKA3aHO, YTO TEMIIEPATYPa IIABICHHA
TPHANMITIAIEPAHOB IPAMO TIPONOPIHOHANIBHA TUCITy TEX ATOMOB Y1+
Iiepofia, KOTOPbIE HE COCIUHEHBI MEXKAY c000il TBOMHBIMHA CBSA3SIMH, 1
06paTHO NMPOMOPIMOHANIEHA YHCITYy TBOMHBIX cesizenl. IloaTomMy npH-
CYTCTBYE MBOWHBIX CBsi3edl 0O0ECHEeYMBAET MOANCPXKAHUE 3alacHbIX
TPUATMITTULIEPUHOB B KUIKOM COCTOSTHUH TIpA [MOHVKEHHOU TEMIIE-
paType Cpesl.

Brnarojapss BceM 3THM CBOHMCTBaM, TPHANMITTHIECPHAHBL CIIYXKAT
OCHOBHBIM 3aIacHBIM TIPOLYKTOM CeMsiH 1 Ipyrux opranos y 90% Bi-
OB BhICIIHX pacTeHui. IloueMy OCTaIbHbIC BUJIbI pacTeHNM HaKar-
NMUBAIOT TJIABHEIM 00pa30M YIIIEBOMbI B OElKH, ceryac COBEPIIeH-
HO HEW3BECTHO [2, 3].

Ecnm B cOCTaB HYKIEWHOBbBIX KHCIOT BXOJAT JTUIIb IATH IJ1aBHbIX
HYKJIEOTHIOB, B COCTaB OENKOB — TOJBKO OKOJIO 20 aMHUHOKHUCIOT,
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Puc. 2. Cratu:TAYecKui U HaliIEHHBIN COCTaB TPHANMITIANEPHHOB MOJIOYHOIO KHpa

a IoJIMcaxapuabl YacTO COCTABJIEHbBI U3 OHOTO EIMHCTBEHHOI'O MOHO-
Mepa, TO B IPUPONHBIX JIMNHLAX VKe OOHapyKeHO Ooyiee ThICAYHN WH-
JTUBUYAJILHBIX BHIOB XUPHBIX KACIOT, U HAKTO CEHYac HE MOXKET Ha-
3BaTh TOYHOE uX 4ucio. [losToMy, HanpuMep, B MOIIOYHOM XKHPE MO-
X)eT copepxaThest 1o 400 000 BugoB Tpual@AITIIUAIEPUHOB.

Cronp mmpokoe pasHooOpa3ne cocTaBa NPUPONHBIX TPUAIMAITIIHA-
OEPUHOB OOBACHAETCS TEM, UYTO B HHX Mpe0oOIafaloT CMEIAHHO-
KHCIIOTHBIC TPHALUMILIANEPHUHB], BKJIFOYAIOINWE [1Ba WM TPH BHAA
Pa3IUYHBIX XKUPHBIX KACNOT. Kak noka3aHo Ha puc. 1, Takoe npeobia-
JaHue HMEeJI0 MECTO, B YaCTHOCTH, B HMCCIICJOBAHHLIX HAMH Macliax
XIIom4aTHUKA, Maka ¥ JIbHa [ 3 ]. OTcrofa Bo3HHKIIA IIpodiieMa CTPOeHNUS
TPUALMITJIUIIEPUHOB, T.€. IOKCK 3aKOHOMEPHOCTEN, Ha KOTOPBIX OCHO-
BaHO pacrpeneieHie MOHOMEPOB, B IAHHOM CJIy4ae — XKUPHBIX KUCIOT,
MEXIY HHIMBHTYAJIbHbIMUA TPHALWITIULIEPHHAMM PH uX OMOCUHTE3E.
Ha puc. 2 Ha mpuMepe MOJIOYHOIO X¥pa NOKa3aHo, YTO 3TO PacIpelie-
JICHHE HE SABIAETCS CTATUCTUYECKHM, T.€. 3aBHCUT HE TONBKO OT KOH-
[EHTPAIU OTAECIABHBIX JKUPHOKHUCIOTHBIX KOMIIOHEHTOB [4].

CTpoeHue TPpUALMATNIIMIEPHHOB MacClia OKa3bIBAET BECEMA 3HAUN-
TeNILHOE BIWsIHIE Ha ero cBorcTBa. Hanpumep, Macno 6060B kakao
1 OapaHWil XKHD IIOYTH OJUHAKOBBI IIO XXAPHOKHUCIOTHOMY COCTABY.
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Puc. 3. buocurTes TpuamunraunepuHoB (TAL) Mexpy AByMs dochonunuIHLIMHI
C/I0SME MEMOpaHBI SHAOIIA3MATHIECKOro peTukyniyMa (IF) u hopMHpPOBaHKE OJ1¢-
OCOM B CEMEHax W OKOJIOILIOJHHKAaX

OnHako Maclio Kakao, Omaropapsi y3KOH O0IAacTH TJIaBJICHUS, Onuns-
KO K TeMIIEpaType Tela YeloBeKa, CIIy>XUT OCHOBOH MPOU3BOJICTBA
IIOKONafa, a GapaHWil XUp C €ro OOIIMPHBIM AHANa3OHOM ILIaBJIC-
HUsl, BLI3BAHHLIM MHEIM CTPOSHHEM TPHALMITINIEPAHOB, COBEPIICH-
HO HEIPUIOAEH s 3Tou 1emu [2].

WHaye roBopsi, eclid Kakoe-1u00 XHAPHOE MACIIO TIIPONU30BaTh,
a 3aTeM TONYUYEHHBIE XUPHBIE KHACIOTHI pEakiUeH C IIHIEPHHOM
CHOBa IIPEBPATHTH B TPHALWIINIALCPHHBI, TO TAKAC TPHAIAIIIIALIC-
pHHBI GYIyT 3HAYATENHHO OTIAYATHCS OT HCXOJHBIX 1O CBOUM CBOII-
cTBaM. MOXHO BHANETDL, YTO NpobieMa CTPOCHUSI PaCTUTEIBHBIX TPH-
AIVIITIIANEPUHOB BaXkHa KakK B TEOPETHYECKOM OTHOIICHUH, TaK H
IOTOMY, YTO OHH CIy>KaT Ba’KHEHIITUM NUIIEBBIM IIPOJYKTOM H IIPO-
MBINLJICHHBIM CHIPLEM.

Cnenudvka CTPOEHHS TPHALMITIHUIEPAHOB OOyCIOBICHA XKHUP-
HOKMCIIOTHOM cremmuuyHoCcThI0 (DEPMEHTOB X OuocmHTe3a. bBHO-
CHHTE3 TPHANAITIAIC PHHOB IPOKCXONUT B SHOMIA3MATHIECKOM pE-
trkyayMme (puc. 3). B pesynpTaTe 3TOro OHOCHHTE3a B PETHKYTyME
06pa3yIoTCs BKIIOYEHUs TPHANMITTTHLCPAHOB, KOTOPBIE TOCTCIICHHO
HaOyxaloT, a 3aT€M OTIIOYKOBBIBAIOTCS B BUJIC OJICOCOM. B cemenax
ONIE0COMBI, COCTOSIINE U3 TPHANUITITAIIEPAHOB, HMEIOT PAa3MEP OKO-
o 1 MKM ¥ OKpYKEHbI 060/109Kkoi 13 (hocdomnuioB U GENKOB —
osieo3unoB. CoriracHo COBPEMEHHBIM NMPEACTAaBICHUAM, CHHTES TPH-
AIANTIMIEPAHOB MOXET TTPOAOJIKATECSI M B CAaMHUX OJICOCOMaX [5].

3

II7si YCTAaHOBNEHUS COCTaBa M CTPOEHMSI CHHTE3UPOBAHHBIX TPU-
ALMIITIUNE PUHOB IPUMEHSIOT B OCHOBHOM TaKHe IIOAXObI, KakK ra3o-
SKUKOCTHAasE Xpomarorpadusa MX >KUPHOKHUCIOTHBIX KOMIIOHEHTOB,
KUNKOCTHASI ¥ Ta30-KUAKOCTHAs XpoMaTorpadusi caMix TpHAUJITIU-
LIEPUHOB, a TakXKe (PEepMEHTATHBHOE H XMMHYECKOE JealuiMpoBa-
HUE TPHALWITITALNEPUHOB ¢ OOpa3oBaHueM IH- 1 MOHOAMITIIHIEpH-
HOB (Ha TTpUBEIeHHON 37ech cxeMe 3Tux peakuui 'R, 2R u *R 0603Ha-
JaloT aJIKWJIBHBIC OCTaTKH B MOJNOKEHUAX §71-1-, sn-2- ¥ sn-3-ocraTka
TJIAIepUHA COOTBETCTBEHHO). [lonyueHHbIE MPONYKTHI AEAIUITHPOBAHAS

Hz(lz——o—co—ik H,C—OH
ER—CO—O—(‘Z—H + 2R—CO—OC—H
H,C—OH H.C—0—C0—3R
H,C—0—CO—1IR H,C—OH

2R—CO—0—C—H 2R—CO—O0OC—H

H,C—0—CO—"R H,C—OH
I—IZ(lI—O—CO——lR H,C—OH
HO (IJ H HO—C—H
H,C—0—CO—-R H,C—OH
LC—0—C0—R H,C—OH
HO—C—H + HO—C—H
H,C—OH H:C—0—CO—"R

pa3feNIIOT Ha TO3HIHOHHBIE M CTEPECOH30MEPHI C IIOMOIILIO
XUMHYIECKHX, XpoMaTorpaduiIecKux U PepMEHTATUBHLIX METOIOB U
ONpPENENIIOT XUPHOKUCIOTHBIA COCTAB ITHX H30MEPOB. 3aTeM Ha

2 A.l'. Bepemarus 9



2.0
3 B [(syjo/bHBIE: OICONHEYHHK, XTOMATHHK
: [ 1 OpuononsHbIE: KYKYpY3a, MileHHIA

e g

% 15

‘!‘-'-_-_,,_. -

-

: —

[ ]

_:f s

- >

E o

Elﬂ ————— S B I . b
) 4

=

E =

E L

S 05

@ L

0,0

[lansyuaTuHosas CreapuHosas OumewmnoBast JIMHONEBas
KupHble KHCIOTEI

Puc. 4. CooTHOIME e KOHIEHTPALHA XUPHBIX KHCIOT B $71-1- H s#-3-TIONOXKEHISX
TPUALWITTHLEPHHOB CEMSH [BYAOJBHBIX U OHONOILHBIX pacTeHHi

KOMIIBIOTEPE PACCYMTLIBAIOT KONUIECTBEHHBIN COCTaB U CTPYKTYPY
CYMMbl HCXOIHBIX TPHALWITIMIEPUHOB Macja WA UX OTCIABHLIX BH-
OB, HCIIONB3Ys MAaTEMATUUYECKHAE YPABHEHNUS, BHIBEICHHBIC JIJIs1 MAC-
na maHHoro pacrenms [6]. OnHako efAWHas yHHBEpCAlbHAs CHCTEMA
ypaBHEHHH, KoTopas Obuia Okl MPUroOfHa [JI pacyeTa COCTaBa TpH-
ANWITIUIEPUHOB TI000r0 Macaa U3 UX XKUPHOKHUCIOTHOrO COCTaBa,
elie He co3aHa.

OCHOBHBIE BBIBONbI M3 3THX HCCIECHOBAHMI B OTHOIICHWU IIaB-
HBIX JKHAPHBIX KHACJIOT Macejl COCTOAT B TOM, UTO B SH-2-TTOTIOKEHNN
TPHALITVIHOEPHHOB (CM. BbILIE) COCPENOTOYCHBI MOYTH HCRIIFOHH-
TeJILHO HanboJjiee HeHaChIIIeHHBIE KUCIOThI NaHHOT0 Macia [3]. On-
pefeleHne COOTHOMEHHS MEXY KOHIEHTPANUIME OTACTBHBIX KNP~
HBIX KHCIOT B si-1- ¥ sn-3-TIOJOXKEHUIX TPHAUUITTHIEPAHOB U3 CC-
MSIH JBYX BHIOB [IBY[AOJIbHBIX M ABYX BHIOB OAHOXOJIBHBIX pacTeHNH
IOKA3aJ10, YTO BO BCeX 3TUX CIy4asX MaJbMHTHHOBAs KHCIOTA ObLIa
coCpeIoTOYEHA IPEUMYIIIECTBEHHO B sn-1-nonoxkenun (puc. 4). B 1o
K€ BpEMs B MAciax 3J1aKOBBIX PACTCHAN 3TO MOJIOXEHHE n3bupa-
TeLHO BKIIIOUAJIO OCTATKY CTEapHHOBO¥W M JIMHOJIEBOU KHCJOT, a B
TpHAUITIANEPIHAX XJIOMYATHAKA U MOJCONHETHIKA OHO COACPKa-
10 GOJbIIE ONEWMHOBON KUCIOTHI, YeM sn-3-mojoxenue [7]. Kpome
TOTO, OBIIIO TIOKAa3aHO, YTO [OYTH BCE Macia JUIMEHBI TBEPABIX TPU-
ANANTANLEPUHOB, COlePKalX TOABKO HACBIIICHHBIE KUCIOTEL, U 3Ta
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OCOOEHHOCTB MOBLIIIAET YCTOHIHBOCTE PACTEHHS K HU3KHM TEMITEPa-

TypaM. Tak Xe 4acTo OTCYTCTBYIOT BHJbI TPHALMITIUIEDUHOB C
TONBKO OJIHOM HEHACKLIINEHHON Kuciaorou [3].

KnHeTHKa HAKOIJIeHHS. MaC/ia B CeMEeHax

I1nst onpefiesieHrs MUHAMUKA U KUHETUKYA OMOCHHTE3a 3aMaCHbBIX
BEIIECTB B CEMECHHU MBI TIPOBEJIM MaTEeMaTUYECKYIO 00paboTKy nuTe-
paTypHbIX NAHHBIX 110 M3MEHEHUIO COIEP>KAaHUS MAaciia A HEJIUNAUTHBIX
BEIIECTB B CO3PEBAIOIINX CeMeHax 21 Bujia MacIn4HbIX pacTeHui [8].
ITpu aTOM y4MTBIBaNIM TONBKO aGCONIOTHOE CORNEPIKAHMUE 3aMacHBIX
BEIIECTB, T.C. COIEP3KaHUEe B MI' HAa OJJHO ceMs. bbl1o mokazaHo, YyTo
IMHAMHKa HAKOIUIEHUS BCEX 3THUX BEIMIECTB, T.e. €ro 3aBHUCHMOCTE
OT JINTEILHOCTH CO3pPEBaHWs, ONMMChLIBAJIaCh CHIMOWNANBHON KpH-
BOH (pHc. 5).

Ha sToi KpuBoji sicHO BUgHBI TpH dasel. Pasza mopdorenesa xa-
PaKTEpU3yeTCs] MHTEHCUBHLIM [EJICHHEM M PACTSDKEHHEM KIETOK,
OBICTPBIM POCTOM HMX MacCChl, @ TAK¥XKe OHIKEHHOH CKOPOCTBIO 06pa-
30BAaHMsI Maciia. JTa (pa3a CMEHSETCH 3KCIOHEHIHANbHON (ha3oi —
dazoi 3ariacaHusl, Ha KOTOPOH OBONHEHHOCTH CEMEHH W KOHIEHTPA-
Oy KpaxMalla najaroT, 1 OPOUCXOJUT HaKomeHne Macna. Hakoren
HacTynaer ¢a3a cOGCTBEHHO CO3pEeBaHus, KOIJia CKOPOCTh GHGCHHTEj
34 3allacHbIX BEUIECTB CHHXKAETCS, M KPUBAs BHIXOINUT Ha IJIATO.

Panee cumranu, 4To0 B MacIHMYHBIX CEMEHAX HAKOIUICHWE HEIH-
MATHBIX BEIECTB NPUYPOUYCHO INIAaBHBIM 00pa3oM K daze Mmopore-
He3a. [1J1s1 IpOBEPKH 3TOTO yTBEPKAECHKs Mbl OIIpeNemIn Koaddu-
OMEHT KOPpEeNSUrd MEXIy Jorapi(pmMaMéd BECOBOIO CONEpP3KaHUS
Maciia v HeJTHIU/{HbIX BEMECTB B OTACIBHAIX TOYKaX CUTMOUIA/IbHOM
KPHUBOM 1711 BCEW COBOKYIHOCTH MCCIEIOBaHHbBIX ceMsiH. OKa3aock,
4TO MOYTH BO BCEX ClydYasiX Takasi KOPpeJsius Oblla JOCTOBEPHOM
Ha ypoBHE Bbile 99%, T.e c okoHYaHHeEM MOpP(OreHe3a HaKOIJIEHUE
HEJIMNUIHBIX BEIIECTB HE IPEKpalllajioCh, a MPOJOIKAIOCH BINIOTH
N0 pasbl co3peBaHus. B TO ke BpeMsi BEJIWYHHLI OTHOCHTETHEHOI
CKOPOCTH O0Opa3oBaHus HEJTUNMIHBIX BEIIECTB U Macia B (azax 3a-
TacaHusi U CO3PEBAHNS, BbIPaXXE€HHBIE B MPOIEHTAaX 3a CYTKH, COCTA-

Bisa 2.25 + 0.33 u 2.75 + 0.36 coorBercTBeHHO. ClIeNOBATENLHO
II0 CKOPOCTH HAaKOIUIEHWs HEIWNHUAHBIC BeEIlleCTBA 3HaqHTean(;
ycTynajid Maciy.

CurmonpianeHas KpuBasi Ha pyC. S5 OMUChIBAET HAKOMIIEHAE Mac)ia
B 3apOJIBbIIIE CO3PEBAIOINNX ceMsH KYKYpY3kblI [9]. [1o ocu abcuuce oT-
TOKEHBI CPOKU B3SATHUSI IPOO 3apoakimenl 7; B CyTkax, a IO OpJMHa-
T€ — COJIEpKaHNe Maciia B HE3penbIX npodax P,, a TakKe B HCXOQHOU
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Puc. 5. 3aBucuMOCTh aGCOIIOTHOTO COAEPXKaHus Macia B 3apOJbINIC CEMAH KYKYPY-
31 OT BPEMEHH TTocie onbLIeHus (1)

AB — tasza mopdorenesa; BC — ¢aza sanacanust; CD — hasa co3peBaHHA

Puc. 6. 3aBHCHMOCTE HATYpPalIbHOTO Jorapudma senugunsl (P — P;)/P; B 3apofipiie
KYKYpYy3bl OT BpEMEHH IOCIE ONbIIEHA (7})

u 3penoi mpobax (P, 1 P cooTBeTCTBEHHO). MOXKHO BUJIETD, MTO B XO-
ne co3peBaHus CKOPOCTh HAKOIUICHMS Macja CHJIBHO BapbHpoOBala.
;151 XapaKTEPUCTUKU KHHETHKH 3TOro mpolecca BhIYTHCIWIN KOH-
CTAHTY €0 CKOpPOCTH Kk

k = {In[(P — Pg)/Py] — In[(P — P)/Po]}/1;

1 3aBACUMOCTHh HHTEHCUBHOCTH HAKOIIEHUS OT JIUTEIJIILHOCTH CO3PC-
BaHHA

by

In[(P — P)/P,] = —kT; + In[(P — Py)/Py).

DTy 3aBHCHMOCTb MOXKHO IPOJEMOHCTPHPOBATH H rpapuuecku
(puc. 6). BugHo, 9TO HATYpalbHBIE JorapudM CKOPOCTH Macnoo0pa-
30BaHMs SBAsSETC O0OpaTHOM NuHEeHON (PyHKIME BpEMEHH CO3pEBa-
HWs 3apojiblma KyKypyssl T;. KoHcTaHTa CKOPOCTH k THCIEHHO paBHa
TAHTEHCY yriia MEXNY rpaUKOM 3TOM 3aBUCAMOCTH (OTPE3KOM AC)
1 OChIO abciumec, 06paTHO NMPONOPIMOHANbHA JITHTENBHOCTH (Da3bl
3aI1ACAHUS W BHIPAXAeT MHTEHCUBHOCTD M3MEHEHNs I0Tapu(Ma CKO-
POCTH HaKOIUIEHUS Maclia B eIMHUIYy BpeMcHH. BenninHa CBOOOJHO-
ro yjieHa 3TOoro ypaBHeHus (oTpe3ka AB) 3aBACUT OT MOMCHTA TPO-
M3BONBHOTO BEIOOpa MCXOMHOM MAacIHYHOCTH CEMSIH B TOM HJIX HHOM
VICCIIEJOBAHHMN.

Onpefelienne KOHCTAHTB! CKOPOCTH HAKOIUIEHHS [ BCEU COBO-
KYIIHOCTH HCCIeJOBAHHBIX MACITHYHBIX CEMSH II0Ka3alo, 4YTO B caze
3amacaHus ee BenmwumHaa g macna (k = 0.222 £ 0.012) 6n1na 3HaYH-
TEeIBLHO BbILIE, 9eM IS HeIHmuaHbIX BeulecTs (kK = 0.154 + 0.012).
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ITockonbKy 3Ta BenmurHa Obl7a OpAMO IMPONOPIHOHANIbHA KPYTHU3HE
CUTMOMJANILHOM KpHBOW, OBLI CHENaH BbIBOJ, 4YTO paHHECIEJbIEC
KYJILTYPHI TTO BEJIHYMHE KOHCTAHTH CKOPOCTH HAMHOTO NMPEBbIIIAH
no3neecnensie. Hanbonpimas cKOpocTh OUOCHHTE3a HETNITUIHBIX BE-
IIECTB JOCTHTajachk B cpeaHeM Ha 10 cyT paHee, yeM MakcuMajbHasl
CKOPOCTh HAKOIUIEHUsI Macell, KoTopoe ObLIO0 Hambojee MHTEHCHB-
HEIM B (pa3ax 3amacaHusi B co3peBanus [8].

Binsinne reHOTHIIA CeMSH HA MacC/I000pa3oBanne

OTnensHble (ba3bkl HAKONJICHUS Maclia B CEMEHaX C HOpPMallb-
HbIM® TEHOTHIIOM XapaKTEePH3YIOTCS HE TONBKO ONPENCIEHHON CKO-
POCTBIO 9TOTO Ipolecca, HO U CHENAMUIECKUM KUPHOKHCIOTHBIM
COCTaBOM BO3HMKAIOIIMX B NAHHOM (pa3e TpHanMITIULEpPUHOB. B Hc-
XomHo# nar-gase, dase Mmopgoresesa, T.€. €1Ie 0 Hayajla AHTCHCHUB-
HOI'O pOCTa CEMSIONEH, COAEpKaHUe TPHAITUITIUNIEPUHOB B HE3pe-
JIOM CEMEHHU HEBEJIMKO U OHU UMEIOT HeCIeUM(PHUIECKUA COCTAB KHUP-
HBIX KHUCJIOT, BKIIIOYAIOIIHAN TOJIBKO OOBIYHbIE KUCIOThI — IIaJIEMUTH-
HOBYIO, OJIEHHOBYIO, HHOT/1A JIMHOJIEBYIO U T.[., KOTOPBIE OTINIAOT-
s TIO CBOEH MPHUPOJIE OT KUPHOM KHUCIOTHL, IPe0dIafaromen B TpH-
aMITITHIIEpAHAX 3PEJIOro CeMEH:M JaHHOro pacTteHus (puc. 7). Pep-
MEHTaTHABHYIO CHCTEMY HX OHOCHHTE3A, KOTOPasl He KOHTPOJIMPYETCs
reHOTHIIOM 3apOJiblilia, MbI Ha3Banu ‘mepuyHoi” [3, 10].

[Tanee, B ONpeNielieHHbIN MOMEHT PAa3BATHS MacIMYHOIO CEMEHH,
B €r0 3apOfibIIle BHE3AMHO HAYMHAETCS OBICTPBLIA POCT CEMSONEH,
KOTOPBII CONMPOBOXJAeTCs WHTEHCHBHBIM OMOCHHTE30M Macina, T.e.
HACTYIUIEHNEM 3KCIIOHEHIMaIbHou a3kl 3amacanus. I'eHHast npupo-
a4 PEryJISTOPHbIX U3MEHEHUN, IPUBOMANIMX K PE3KOMY BKITFOUCHHIO,
“TPHTTEPHUHIY”’, YKa3aHHBIX IIPOLECCOB, 0 CHX IIOP COBEPIICHHO HE-
W3BecTHA. DTa cHcTeMa OMOCHMHTE3a Maclia, Ha3BaHHas HaMH ~BTO-
PHUYHONR’, KOHTPOJIMPYETCA T€HOTHIIOM 3apO/iblllia, H B 0Opa3zyemMom
ero Macine Ha 60-90% npeoOnagaeT OfHA, cIelU@UUHAs [JIs CEMSH
JIAHHOTO BHUJIa paCTEHHUS XXHUPHAasi KMCIIOTa — JIMHOJIEHOBAsA Yy JIbHA, 3pY-
KOBasi y parca U Ipyrux KpecToUBETHRIX, THHONIEBas y MOACOTHEYHN-
Ka, cacdopa, XJIOMYaTHAKA U COM, TIETPO3EINHOBAs Y KOpHMaHJIpa 1
IPYrUX 30HTHYHBIX, PULMHOJIEBasd V KIEIEBUHBI U T.JO. (CM. pHC. 7).
“Bropuunasi” cucTeMa CHHTE3UpyeT MOYTH BCE Maclo, CofiepxkKamee-
Cs B 3pEIIBbIX CEMEHAaX, KOTOPOE, CIIEI0OBATEILHO, PE3KO OTINYAETCS
II0 COCTaBY OT 00pa3yeMoro “nepBHYHOM CHCTEMOH. AKTHBHOCTEH
“HepBUYHON CUCTEMbI COXPAHSIETCA IPA 3TOM TOILKO B OCEBBIX OP-
raHax 3apojiblllia ¥ K MOMEHTY IOJIHOA 3PE€IOCTH HaKaIlJIMBAET B I'H-
IIOKOTHWJIE B KopemKe 1o 45% maciia. X0oTs IO COCTaBy BO3HUKAIOIIEE
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