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MYKAJJINMA
MyOpamuu MaB3yH TaXKHKOT. Ad30uIIM axoiuu caiépa Ba KOXHIIH

MalJJOHXOM KHIIT TaTOMKW XA WHHOBATCMOHUPO, a3 Kabwiu wuctudoman
a(30MIITaH3UMKYHAaHaX0M PACTaHUXO TaK030 MEKYHaJ, KU Jlap COXau MYyOCHUPH
KUILIOBAp3il HAaKIMIM Kanuaid wmeboszaa. Jlap mapoutu Myocup uctudogan
a30UINTAaH3UMKYHAHIaX0N TaOWidi Ba CHHTETUKA XaMUYyH POXH CaMapaHOKH
TaH3UMHU cal3ulll, WHKUIIO() Ba OanaH] OapJOIITaHU MaXCYJTHOKUHU 3UPOATXOU
KHUIIOBap3i ap3€0ii Merapaas. bo HazapomT uH Machasian MyxuMm coiu 2012 nap
maxpu CrpacOypru ®aponca Konrpeccu sskymu ymymu4axoHii ous 6a uctudonau
ad30UITaH3UMKYHAH/IaX0 Jap COXau KHIIOBap3it Oapry3op rapaui, Ku Jap OH
HamosHaaronn 600 mupkaT Ba TaWIKWIOT a3 56 KHIIBapy YaxOH HWIITUPOK
HaMyJaHJ. A3 pyu HaTUYaXOW KOHIPECC IbTUPOd Kapnaa IIyJ, KU HUCTEXCOJ Ba
uctudonan ad30UIITAH3UMKYHAHJAX0W PACTAaHUXO CaMTH MyXHM Oapou HOWII
nrysiad 0a pyuiii yCTYBOPH COXau KUIIOBAp3it MeOOoIIa.

Nmpy3 ad3oumTaH3MMKYHAaHIaxX0M Ta0Uil Ba CHHTETUKA BOCHUTAXOU
ostHIamop Oapon OamaHm OapJOIITaHW MaXCYJTHOKHMH 3UPOATXOU KHUIIOBap3é Ba
OexTtap kKapjaaHu cudaTtyd MaxCyJdOTH pacTaHil XucoOuaa MeliaBaHi. AMMO Jap
kummBapxou Mrrtuxoman JlaBnarxonm Mycrtakui a3 yymiia ToduKHCTOH UCTUdOIAN
a(30UII-TAaH3UMKYHAH/IaX0M CUHTETUKA Maxay/1 OOKi MEMOHA.

Baszudan acocuun nap Hazam miMxou OMOJOTHS Ba XUMHUSI HCTOJIA a3 COXTaH
Ba OMYyXTaHU I[MaliBaCTarmxoM HaBM XUMUSABH HOOpaT acT, KU METaBOHAH]]
Bazupaxou ah30UIITAH3UMKYHAHIAX0W PACTAHUXOPO UUPO KyHaH . Jlap uH 3aMuHa
0a maiBacTaruxo 00 XOCHUATXOM OMoJIoTH Ba (hu3nosorun Haboia TUKKATH MaxCyc
nona Memanal. A3 4ymia, XOCWIAXOM TJIMCEpos, 0a MOHAHAM MOHO, U Ba
TpUA(OUPXOU O, TaBAYUYXHU MaXCyC JOpaHj, 3€po OHXO (aboiausTh OajaHIu
Owonorii ~ HUIIOH  MEAWXAHI  Ba  UMKOHUATH  HCTH(ONA  XaMUyH
a30MIITaH3UMKYHAHIAX0N PACTaHUXO JTOPAH/I.

Hatnyaxou TaxKUKOTXOHM COJIXOW OXHP IIaX0JaT MEAUXAaH[, KU TIIUTCEPOII
Ba IMaiiBaCTaruxou OH TABOHOMH amaJl KapjaH 0a cudartu ad3oumraH3suMKyHaHIan

pactanupo aopani. ba TaBpu mucosn, THOKK mabiymotH J. Hu Ba xammyamiudon



[113], map Taypmbaxo 00 pacranmm wmomenu Arabidopsis thaliana ormkop
rapIuaaacT, KM TJIIMTCEPOII 62 CUCTEMau periari TabCup pacoHaa, SIKYaH] MaCUpH
MeTabonukupo Oo3ran3um MeHamosn. Jap kopu E. G. Ortiz Lechuga Ba
xammyaumdon [135] mykappap mymaact, ku gap ayoucéu mabmyna (Phaseolus
vulgaris L.) rautcepos HUIIOHAMXAHIaX0H MOP(OJIOrHpO MyCOUIAT MEKyHal Ba
AXTUMOJIM KOpOYyp/i OH Oa cudaTu ad3oumTaH3uMKyHaHAa MaBqy/1 acT. MiioBa Oap
uH, nap mypypu cucremaBuu A. P. S. Novaes Ba xammyamnudon [134] Tacauk
rapauaaacT, Kd TJIMTCEpOJT Ba XOCHUJIAXOU OH Jap SKYaHJ HaMyAH PAaCTaHUXO
XaMuyH OapaHrezaHjau ToOOOBapi aman HaMmyJa, paBaHAXoU (U3UOIOTHUPO
MycTaxKaM MEHaMOSH/]I.

XaMHH Tapuk, uctudomam MOHO, A Ba TPUIPUPXOU TIUTCEPOT XaMUyH
a30UITAaH3UMKYHAH/IaW PACTaHUXO OapOW PYIIIH KUIIOBAP3UU YCTYBOP MYXUM
mMeboa.

Jlapayan Kopkapau WIMHMHU NpodJjeMan MaBpuau oMy3uil: Macbanaxou
uctudonan ad30UIITAH3UMKYHAHAAX0 Jap OanaHj OapJOolITaHU PYIIIY HYMY,
davonuaTu (HU3NONIOTHA Ba MaXCYJIHOKHH PAacTaHUXO a3 YOHUOW OJIMMOHU 3UEN
MaBpUIU OMY3HII Kapop rupudTaana. Mysoduku masiymor M.B. Bacuneiiko Ba
C.C. TapacoB, ad30uIITAH3UMKYHAH/IaX0 Jap TaH3UMHU PaBaHAXOU (PU3MOJIOTH Ba
OMOXUMHUSBHHM pPACTaHUXO HakmM MyxuM gopann [10, 64]. Tabcupu
a3ouIITaH3UMKYyHaHAaxo Oa ayoué a3 youubOu O.I'. BonmoOyesa, I'.I1. ['ypreB Ba
E.A. Ma3pikuHa MaBpuIM TaxXKUK Kapop rupudra, Tabcupu MycOaTd OHXO Oa
ca03uill, pyIJ Ba MaxCyJJHOKMU pacTaHil HUILIOH Aoja mryaaact [12—15, 36]. ap
TOYMKUCTOH MachallaxOM XYCYCHITXOH OHOJIOTH, arpoTeXHUKAaW IapBapHII,
6emopuxou 1youé Ba poxxou mybopusza 6ap 3unau oaxopo T.A. byxopues Ba C.H.
NmomoOB MaBpuau OMy3UIIM aMHUK Kapop aoaaann [168]. OnuMoHun xopuuii, a3
gymna P. du Jardin, Y. Rouphael Ba O.I. Yakhin, Hakmm OuocTUmMynsTopxo Ba
naiBacTaruxou a3 YUXaTH IKOJIOTH Oexarappo nap O6anan GapAomTaHu yCTYBOPi
BAa CaMAapaHOKHUM PacTaHUXO acocHOK Hamypaann [100, 144, 161]. bo Byuyau uH,
XOCcHITH ad30UINTAH3UMKYHAHIAruu 0ab3e XOCUIaX0U TIIUTCEPOJI Ba MEXaHU3MU

TabCUPU OHXO 0a paBaHAXOU (DU3MOJIOTHIO OMOXMMHUSBUU JTYyOUE TO XOJ Myppa



OMyXTa HaIyJaacT, K UH 3apypaTy T'y3apOHUIAHA TaXKUKOTH Ma3KyppO aCOCHOK
MEHaMOSI]T.

PoOuran Taxkukor 00 6apHOMaxo (JIOMXax0), MaB3ybXou MiIMii: Map3yu
miucceprarcus 6a Crparerusy Mmuwnmn pynad Yymxypun ToqukucToH Oapon aaBpau
to comu 2030, ku 60 Kapopu Maumicu HamosiHaaronn Mawmcu Omuun Yymxypun
Touukucton a3 1 gexabpu comu 2016, Ne636 tacauk rapaumaact, MyToOukK Oyma, 6a
TaTOMKK Xaaady CTpaTerMd TabMUHU aMHUSTH O3yKABOPHM MaMJIakaT Ba CaMTXOH
a(3aTMATHOKY PYIIM WIM Ba MHHOBATCHs Jap YyMxypuu TOYMKHCTOH HHUTapOHHUIA
IITy/1aacT.

TABCU®PU YMYMUU TAXKUKOT

Makcaau TAXKHKOT: OMY3HIII Ba MYyaisiH KapaaHu
ad30WINTAaH3UMKYHAHIaW HaB Jap acocu 0ab3e XOCHIIAXOW TIIMTCEpoJ. bapowm
ap3é0rn camapaHOKUU WH ad30MINTAaH3UMKYHAH/Ia, TAbCUPU OH 0a pymIau Jyoué
(Phaseolus vulgaris L.) taxmn mrymaacr.

Ba3sudaxou taxxkukot. bapou Homn mynan 6a Makcaau IMEIIHUXOIITY 1A
Basu(axou 3epuH Taxys Kapja 1Ty 1aHI;

»  Myaiisn Hamynanu ad30UIITaH3UMKYHAHJATUHA XOCUIIAXOU TITUTCEPOIT
0a 1youé (Phaseolus vulgaris L.) Ba ap3é0uu napayau 3aXpHOKHH OHXO JIap MYIIXOH
O3MOMIIIN;

»  OMy3uIy XyCyCHUATXOU (U3HOJIOTHA Ba OMOXUMUSBUU TYXMHUH JTyOnE
(Phaseolus vulgaris L.) Ba Momeinco3u JWHAMHKAW a3XyJAKyYHHH 00 XaHTOMH
KopKapz 00 XOCHJIaX0H TIUTCEPOIT;

» Ap3éOuum camapaHOKMHM HWCTH(OJAN XOCHJIAXOW TIUTCEeposl Oapoun
ad30UIIM pyIIa, XOCUIHOKIA Ba MyOopu3a 60 0eMopuxou 3aHOYpyFil (aHTPaKHO3)
nap Jyoué.

Oo0bexkTn TaXxKHKOT. ba cudarn taxxkukor 3—Cho, Phth Boc xocumaxon
AMUHOKHCIIOTaXxOH JA0pou Oakusiu nponan—1,2—ouonxo, 1,3—ou— Cho—, Phth—Boc—
XOCHJIAXOMH AMHUHOKHUCIIOTAaX0 JIOpOU Oakusii nponan—2—oaxo, Ku pap nyoué
(Phaseolus vulgaris L.) xamuyH ad3ouIITaH3MMKyHaHIa TaXKHKOT T'y3apOHHa

mryaaact.



Mag3yu (npeamer) TAXKUKOT: XOCHUATXOU (DU3UOJIOTHA Ba OMOXUMUSBUH
XOCHJIAXOH TJIIUTCEPOT XaM4IyH a30MIITaH3UMKYHAHIau JTyOuE.

HaBronum njimMum TaXKMKOT:

» bopu aBBanm Tabcupu ad30MMITAH3UMKYHAHIATUA XOCHJIAXOW HAaBH
TJIUTCEPOTI 1,3-mudranunanaHuianponan-2-oJ, 1-OyTupui-3-u300yTupui-2-
npornaHos Ba 1-OyTupui-3-u300yTUPHUII-2-0CH3UINIPONAHOI - 0a XOCHITXOU
¢dusnonorin Ba omoxumuseuu ayoué (Phaseolus vulgaris L.) omyxTta myn. bap
xmwiohu  aQ30MIITAH3UMKYHAHJIAX0M  MabMydl  (AQyKCMHXO0, CHUTOKHMHHUHXO,
ru00epeIIMHX0), MalBaCTaruXxoMu MEIIHUXOAIIYIa JOPOU 3aXPHOKUU XeJie MacT
Oyna, 6oucu ad30UIIM Ha3appacu MUTMEHTXO0U (POTOCUHTETHKI (XJIOPODUILT «ay,
«b» Ba KapOTHHOHMIXO) Merapiasj, ku 0a ¢abiICO3MM MYCTaKUMU pPaBaHIXOU
dboTocuHTE3 HamoIaT MEKyHa/.

» Mopgenu HaBH perpeccusii XaTTHH CepIIyMop Oapou IWHAMUKaW
BapaMKyHHH Tyxmuu nyoué (Y = 4,444 + 0,377t + 0,444k; R? = 0,759) Taxus
rapaua, Ku O0ap Xuiaopu YCyJIXOM SMIUPHKUU MaBUyJa WMKOHHSTH TEIITYUU
MUKJIOPHUH IIAPOUTH ONTUMATIMHU KOPKapIU Tell a3 KUIITPo (papoxam meopa.

» CamapaHOKMHM  KOMIIO3UTH  OO-TIUTCEPON-CyI(yp-0XaK-OKCHUIH
Kasicuit 6apou myOopusa 60 aHTpaKHO3M JIYOUE MyalsiH Ba aCOCHOK Kapja mrya. u
KOMITO3UT JIOPOM 3aXpHOKHHM TIacT, ap3ullld KaM Ba TabCUpU MyXoduzaTuu
camapaHoK MeOoIa.

AXaMMUSITH HAa3apUSIBUU TAXKHKOT: YCYJIXOM CHHTE3U XOCHJIaXOH
TJIATCEPOJT Taxus Kapjaa IIyAaaHa, Ki UMKOHUSATXOU MCTH(OIAN aMaJIMd OHXOPO
Baceh MeEKyHaJ. MoJean perpeccusd XaTTHHW CepIryMop Oapou TaXJIMIU
a3XyJIKyHUH 00 TIENTHUXOJ] TapuaaacT, Ku JUHAMUKAW BapaMKyHUU TyXMHPO Oa
TaBpU MHUKIOPHA ap3é0i MEKyHaJ. ACOCXOM Ha3apHUsABHUU TabCHUPH IMaiBacTaruxou
TIIUTCEpOI Oa paBaHIXou (PU3MONIOTH Ba OMOXUMUSBUM PACTAHUXO MyaisiH Kapja
mynaact. Hatwgaxowm Taxymnu CreKTpodOTOMETpid Ba Macc-CHEKTPOMETPi
MEXaHU3MXOH TabCUPH ad30UINITaH3UMKYHAHIaX0PO Jap caTXH MoJieKyiaBi udosa

MEHaMOSIH]I. XyCYCUATXO0U (aboiau OHOJIOTH Ba (PU3NOJIOTUN XOCUIIAX0U TIUTCEPOI



UMKOHUST MEIHWXaHJ, KM OHXO XaM4yH BOCHUTauW TabcupOaxim Oapouw Oexrap
KapAaHu cu(paTéu MaxCcyJ0TH KUIIOBap3i ucTudoa maBaH.

AXaMMHSATH WIMHIO aMaJInu TaXKHKOT: [enmanxomu
a(30uIITaH3UMKYHaHIal HaB JIap aCOCU TIIUTCEpoI Oapou OexTap KapAaHU COXau
KUIIOBAp3# ypHAMO MEKymosa. MyailssH KapJaHu Japadad 3aXpoiy/IIaBUH
XOCHJIAXOH TIUTCEPOII COOUT HaMyl, ki Oab3e MmaliBacTaruxou CHHTE3IIy1a Oexarap
mebomana. Taxusad KOMITO3UTCHSIH OO-TIUTCEPONI-0XaK-Cylyp-OKCUIN KaJICHUid
XaMUyH BOCHTaW CaMapaHOKH MyOopu3a Oap 3HMIAM aHTpPaKHO3W IIyOué Oapowu
YCYJIXOM HaBH XH(3W pacTaH@l axaMUSTH KaJIOH 1opai. TabCHpU XOCHIAXOH
[JINTCEPOJT XaMUyH a(30MIITaH3UMKyHaHna Oa xocwin JyOu€ Ba Aap OsHOA
MeTaBoHaJ 0a nurap 3upoarxo Hu3 Mmycowaar kyHaia. Mcrtudomam onxo Ooucu
ad3ouim Hazappace Jap PyUIAA PACTAaHUXO MErap/aja Ba CaMapaHOKHH PaBaHIXOH
dbusmnonorii Ba OMOXUMHSIBUPO OexTap MeHaMos . MoJienu perpeccusiu Taxusiiryaa
METaBOHAJ XaM4YyH acOCH TaBCHUSAXOM WIMHIO amallii 06apou MyTaxacCUCOHU COXau
KHIIOBAp3d XUAMaT HAMOSII.

HykTaxou 6a XuMos1 NeMIHUXOIIABAH/A:

1. ACOCHOKKYHMHU caMapaHOKHHM XOCHWJIaXOu TJIUTCEepoa a3 yymia 1,3-
nudTamTuIIaTaHUIIoNPONal-2-0J1, 1 Ba TpUI(PUPXOU OH Jap (aboJCO3UU HyMy Ba
unkuiodu ayoué (Phaseolus vulgaris L.) xamuyH ad3ouiiraH3uMKyHaHIa.

2. MyalisH HaMy#aHWM KOHYHUATXOM JWHAMHKAW a3XyJIKyHHH 00
(BapamkyHuu Tyxmii) map tyxmuum ayoué (Phaseolus vulgaris L.) Ba TaBcudu
MUKI0pi 00 uctrudoia a3 MoAeIu PErpeccusiu XaTTUu CepuIrymop.

3. Mykappap KapiaHu caMapaHOKHH KOMIIO3HTH OO-TJIMTCEPOI—O0XaK—
cyndyp—OKCHIN KaJcuid OapoW Memrupin Ba MyOopusa 0ap 3UAIM aHTPAKHO3U
nyou€, MHUyHUH UcOOTH a30UITM HUIIIOHINXAHIaX0H HAllbyHaMO, UHKUIIO( Ba
XOCWJIHOKIA Jlap HaTU4aW KOpKapaud ad30uIITaH3UMKYHaHJAu XOCHUJIaXOu
rauTcepon aap tyxmuu 1youé (Phaseolus vulgaris L.).

Jlapayan JbTHMOJAHOKHM HATU4YaX0. OBTUMOJHOKA Ba AaCOCHOKHH
HATUYaXOHW TMEIIHUXOJIIy/Ia TaBaCCYTH TaxXKUKOTH O3MOWMII Ba caxpoi, Ku 00

uctudoa a3 ycyJIxou MyoCHp I'y3apOHU/a ITyJaaH]l, MHYYHUH TaXJIWIA MaKOJIaXoH



WM Ba (DUITypIaxoW HAIIPITy/a TaCAWK Kapnaa memraBadi. Jlap maTHM pucosa
MaBKE€bXOM WJIMH, XYyJIOCaX0 Ba TaBCUSIXO 0O MablIyMOTH MYyIllaxxac, K Aap
YyaJBaJIX0 Ba pacMx0O OBapja IIyJaaHj, acOCHOK Kapnaa Inyaaania. Tadcupu
HaTUYaxou OagacTomana 60 ucTrdo1a a3 yCyJIX0H MyOCHPH KOPKapId UTTHIIOOT Ba
TaxJIMJIM OMOPH aMaJlil Kap/ia 11y/1aact.

MyToOuKaTH JuccepTaTcusi 02 IMMHOCHOMAM UXTHCOCH WJIMM:

Mag3yu nucceprarcusi 6a TanadOTH MIMHOCHOMAaW MXTUCOCH uiamuu 1.5.12
«Dusmnoniorusi Ba OUOXUMUSIM PACTAHUXO» Iyppa MYTOOMK Oyaa, HaTUYaXOH
TaXKUKOT CAMTXOHU aCOCUU UH UXTUCOCU UIMUPO (Hapo METUpaH.

Banau 1. CoxTop Ba amankapau Xy4aiipau pacTaHu, TalllaKKyJ Ba aMajKapiud
YHCYpPXOM COXTOpi, OpraHesia, Xy4daihpa Ba JIeBopal Xy4alpaBUH OH. ¥Y3BXO,
0odTaxo, cucTeMaxou aMalKapAUuU pacTaHuxo. TapkuOW XUMHSBHA, COXT Ba
XOCHUSITXOM MOJIJTaXOW TaOMaTH 3WHJIa, TAXKUKOTH XOCHUATX0, UyAOKYHI Ba Tap3XOH
uctudogan naBacTaruxou 6a CHHPX0 Ba T'ypyXXoH I'yHOTYH MaHCy00yia.

Banau 3. Ad3zoum Ba MopdoreHe3n pacTaHuxo0, HaBbX0H ad3ouiil, TadhpuKa
Ba MaxcycmaBuu 00o¢Taxo, XapakaT Ba XyJHOOYJICO3UM OapHOMaBHH Xydaipa.
Acocxou (pU3M0JIOTUN OHTOTEHE3U PACTAHUXO.

AMmankapau reHomMa, XaMOXaHTl Ba XaMKOPHMU T€HOMM XacTa, IJIACTUIA Ba
MHUTOXOHIpUai. TaH3uMHU 1aBpau Xy4danupasil.

bangm 4. PaBannu OmoxumusaBil nap pactaHuxo. COXTop Ba amaikapau
dbepMeHTXOM pacTaHuXx0, TAaH3UMHU amayikapau ouxo. Kondopmarcusiu cadena Ba
aMCUJIaCO3UM MOJieKyJiaBil. TapkuO, XOCHATXO Ba HaKIIM OWOJOTHMU JIMIHUIXO,
OMOCHUHTE3M JUIHUIOXO Ba TaH3UMU OH. llaiimowmm, TaOaunéOl Ba HaKIIH
OMHHOTE300X0 Ba TE300XOM OpraHWuKid Jap OpraHu3M. Ycyi (IMPUHCHUIIXO)-U
TAIIKWJIA Ba aMalikapAu Te300X0M HYKJIEHMHA Jap opraHeuian Xyd4anpaxo,
onocunte3 Ba Tariupéoun KJ/IH, Tamakkynn GnoxuMmusiBii, amankapa Ba Ta4IuIu
reHOMX0, TaH3UMU (PAbOTHOKMU OH. bBHOXMMHSM paBaHIAXOW PETUIMKATCHS,
OBOHMIOpil (TpaHCKpuIcHs) Ba XypybHUropud (TPaHCIATCUA) MABIYMOTH

TCHETUKI.
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banau 5. ®orocunres3. PymHoin xamMuyH oMHIM TaH3UMHU ad3ouil Ba
UHKAIMO(MU pacTaHuxo. [IMTMEHTX0 TaXKWUKOTH TAapKuO Ba HAKIIA aMaliKapIuu
oHX0. Acocxou (pu3noIIorii -OMOXUMUSBUH (POTOCUHTE3. DKOJOTUSI (POTOCUHTES.
®wusznonorus Ba onoxumusu Cz-C, Ba CAM-pactannxo. XeMOCHHTE3.

bangun 10. Tan3umu ropMoHanuu ad30uil Ba WHKUIIOPU PACTAaHUXO.
DUTOrOPMOHXO, COXTOp,  OWOCHMHTE3 Ba amalkapad OHXO. TaH3UMIapoHH
FaifipuropmoHanuu ad3ouil Ba HHKUAIIOPHU pacTaHuxo. TaH3uMrapoHu ag3ouil Ba
MHKUIIO(MU pacTaHUXO Aap 3€pU TAbCUPH OMUIXOU HKOJIOTH Ba MOAIaxou Paboiu
¢dbusunonori. Papanaxou poroMopdoreHes Ba BOKYHUIIIU TPABUOTPOITUKIA.

bBanau 16. Acocxou (Pu3HOJOTA-OMOXMMUSIBUM  MalAouIId  Xaér,
TaxaBBYJIOTU (DU3UOJIOTH Ba OUOXUMUSIBIA.

CaxMu miaxcuu A0BTAJA0M Aapadad WIMiA Jap TaXKHKOT: Myamdu
KOPH JUCCEPTATCUOH J1ap TAMOMU 3WHAXOU TaXKUKOTH: Tax ity Tadcupu aiabuet
0a mact oBapjaH, KOpKapj Ba TaxJIMJIM HaTUYaXxOU TaypuOaxo, Xysnocadapopi Ba
Tail€p KapAaHW MaBOAM WIMI a3 pyllM MaB3yuW TaXKUKOTH, OMOJia Ba Taxusiu
auccepTarcus OEBOCUTA IIUPKAT HaMmyjaacT. Taypubaxow WIMHUIO amanii oun Oa
pucoau Ma3Kyp Jap IMapoOUTH Caxpo Ba 03MOMIITOX OeBocuTa a3 Tapadu Myamuiud
UYpo rapauaa, a3 tapadu poxOapoHH YHBOHUYU AapE€Tu mapadau WiMi nap mai
Jap naiuy pucosia poXHaMo# I1y/1aacT.

TacBud Ba amanmuco3uM HATHYAXO0U Aucceprarcusi. MaBoau pucosnau
uiMit gap koHdepeHcus Oaxmuga 6a “20 comam omy3uIn Ba pymiau (haHxou
TaOUATIIMHOCH, TaKUK Ba pUE3i nap coxan wimy maopud (comaxou 2020-2040);
XXVIII CnaBsHcKkue YTEHHS TOCBEUICHHOW JIHIO TaKUKCKOW Hayku U lomy
paBoBOTO TpocBsmieHus’”’; MaBoau koudepencusu Il GaitHamMumanuu MIMHIO
amaJsi n1ap MaB3yu “Pyiiu wimMu XxuMust Ba coxaxou uctudogadapuu on”, 6aximmaa
6a 80—comaruy TUPOMUAOIITH XOTUpPaK 1.M.X, y3BU Bobactau AMUT, npodeccop
KumcanoB bypu XakumoBuu, MHTerpanus HayKd W BBICIIErO OOpa3oBaHUS B
o0nacTi OMO M OpraHMYecKol XuMUM M OuorexHojoruu. Matepuansr XIV
Bcepoccuiickas Hayunoi nHTepHeT-KOH(pepennun; KondepeHncusn 4yMxypusiBuu

WJIMHUIO Ha3apUsBUU XalaTy yCTOJAOHY KOPMaHI0H Ba noHUIIYyeéHu JIMT Gaxmmaa
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0a gamraxou «5500—conaruu Capasmu 60cToHiI», «700—conaruu moupu 6apyacran
tounk Kamomm Xy4anminy Oappaci rapamumaact.

Hatnyaxou puconmam wimii gap vanacam Baced O3MOHMIITOXH WMIMA—
TaXKUKOTHH «XUMUSAHA TIATCepoi» 6a Homu mpodeccop Kumcanor b.X. Ba map
IIypOH OJUMOHH O3MOMINTOXU Ma3Kyp, Ku caHau 13—-ymu stuBapu cosim 2026
Oapry3op rapaui, MaBpuau 6appacuu Mydaccai Ba MyXOKHUMa Kapop TupudTas/.

HMuarumopor a3 pyiu maB3yu aucceprarcus. Jlap acocm HaTuyaxou
TaxKUkoT 10 MaBoaM WM, a3 UH 4 MaKoJjau WIMMA, KU Jap OH Ma3MyHU acCOCUU
JUccepTaTcusl Japy rapAaujaact Jap Madajulaxod WIMHM —TaKpu3llaBaHIau
tapcusamyaan KOA-u wazmm Ilpesmnentn Yymxypun TOYMKMCTOH Hamip Kapna
mynaan. Maaynun 1 HaxyctnaTeHT ouj; 6a MaB3yu WiMid rupudTa 11y aacT.

CoxTop Ba xaumm aucceprarcus. /{ucceprarcus gap xaymu 171 caxuda
HaBuITa Imyga €dra, a3 4 600, MykKaaauma, KHUCMH TadypuOaBil, HaTHYaXoH
TaxXKUKOT, XyJIOCA0 MEITHUX0AX0, 38 pacM, 19 yaasan Ba 171 pyitxatu anabuérpo

nap 6ap Merupa.
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BOBHU 1. IIAPXU ATABHUET

1.1. MabaymoTu yMyMii oul 6a ap30MIITAH3UMKYHAH/IAX0
Ad3oumTaH3uMKyHaH1aXx0 TYPyXH Baceu maiBacTaruxou Ouoiaoruu pawvoi

MeOOIIIaH/, KA XaTTO Jap KOHCEHTPATCUIXOHU Xelle MacT MeTaBOHaH[ 0a paBaHAXOU
MyXUMH Xa€THUM pacTaHil Tabcup pacoHanna. OHxo ©0a cab3uin, HHKHUIIOP,
MyOOIMIan MOJIaX0, TAIAKKyJId y3BX0 Ba MYTOOMKIIABUU pPacTaHi 0a IIapoOuTH
MYXUT TabCUP HaMy/a, 1ap TAH3UMU PaBaHIX0U (PU3HOJIOTH Ba OMOXUMUSBIT HAKIITU
MyXUM Me003aHa. A3 HyKTau Ha3zapu (U3HOJOTHS Ba OMOXMMUSH PACTAHUXO, HH
MOJJIaX0 TaHXO BOCHTAaW TE30HWAAH € CYCT HaMyJaHW a(30UIl HECTaH], OalKu
XaM4yH 4y3bd MyXUMH HU30MHU JIOXWIIUU TaH3UMU (PaboausTu Xyyaipa, bodra Ba
TaMOMHM OpraHU3M Oappacii MerapJias/.

ba Tapkumu Bityutskii N. P. «ad3oumTaH3uMKyHaHIaX0 TaHXO CyphaTh
KaJIOHIIIABUHU Y3BXOPO TaFiup HaMeIuxaHn, Oajdkd Oa TaKCUMIIABM, JTapO3IIaBi,
dapkmaBun Xy4dapaxo, (GaboJUATH MEpPHUCTEeMaxo, MyOOIMIam MOIIaxo Ba
pobuTtan y3BXOM pacTaHil Tabcupu TaH3uMit MepacoHan » [90]. Un anaemnia HUIIOH
MeIuXal, Ki TabCUPH a(30UINTaH3UMKYHAHIaX0 XYCYCUATH MayMy# JIOIITA, XaM
caTxu MOp(oJIoTH Ba XaM caTxu (PU3nu0JIOTHI0 OMOXUMUSBUH (DABOIUSITH PACTAHUPO
dapo merupa.

Hap mapkazu madxymu ad3oumTaH3MMKYHaHAaX0 (PUTOTOPMOHXO Kapop
nopans. DOUTOTOPMOHXO TAWBACTaruXOW OPTaHWKWUW DHIOTEHH Ba HUcOATaH
KaMMoOJIeKyjia MeOoIIana, K1 1ap 6opraxou Xyau pacTaHil CUHTE3 IIyJa, XaM4yH
naémbapxoun Joxmiid amana MekyHaHa. OHxo (abonuaru Xy4ahipaxo, 6odraxo Ba
y3BXOU T'YHOTYHH pacTaHUPO Oa Xam MeTaiBaHIaH]l Ba Jap UAOPAKyHUU CA03HIILy
WHKHIIO(, TAIIaKKyJId Y3BXO, Ty3apHINd MapXHJIaXOWM OHTOTCHE3 Ba YaBOOXOW
MYTOOUKIIIaBi MIITHPOK MEHAMOSH/I.

ba anpgeman JI. B. Uymukuna, JI. 1. Apabosa, B. B. Konmnakosa Ba A. @.
TonyHOB, «(UTOTOPMOHXO Jap MHUKIOpU OUCEp Kam Oa paBaHIXOU (U3UOJIOTH
TabCUPH TAH3UMII MepacoHaH» [78]. Max3 xaMUH XyCycHsIT (PUTOTOPMOHXOPO a3
Oucép maiiBacTaruxou MyOOIWIaBHHM pacTaHi (apK MEKyHal, 3epOo OHXO Jap

MUKJIOPH KaM HU3 METABOHAH]I CAMTU YaBOOH (PU3HUOTIOTHUPO TAFUHP JTUXAH]I.
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Xycycusité MyxuMu (PUTOTOPMOHXO Jap OH acT, KA TabCHUPU OHXO OFaTaH
00 AK paBaHj MaxJayJ HamemaBal. Sk TOpMOH MeTaBOHaja BoOacta 0a HaMyau
6o(dra, cuHHY cOM (PU3UOIOTUHU PACTAHI, MAPXWIIAU UHKUIIO(), KOHCEHTpATCHUs Ba
IIIAPOUTH MYXUT YaBOOXOHW TYHOTYHU (pu3nosiora 6a Byqyd oBapan. [lyxanbsckuii 5.
B. Ba XammyamumM@poH HH XyCYyCHSATPO YYHHH YaMbOAaCT MEHAMOSHI: <K
(UTOrOpMOH Jap TaH3UMHK OUCEp paBaHAXOM (PU3HOJIOTH HUINTHPOK MEeKyHam [53].
A3 WH py, XaHTOMH TaXJWJIH TabCUPH (DUTOTOPMOHXO TAHXO HOMH Mojda &
MUKJIOPH OH Ko(il HecT; 00si1 X0JIaTh YMYMUU pacTaHil, Xaccocusitu 6odraxo Ba
3aMUHau METabOJMKUU 4YaBOO HU3 0a Hazap rupudTa masa.

Hap anabuétu wiMii HaKmmM (GUTOTOPMOHXO Aap 3UPOATXOU JTyOUErin HU3
Maxcyc Tabku mynaact. E. A. lonrux, A. H. Kupuenko, 1. B. Jlennsinen Ba A. B.
Jlonrux HaKIMA ayKCMHXOPO Jap HA30paTH TaIlakKyJd Ba PYIIAN KIYOCHBXOU
CUMOMOTUKUU pACTaHUXOW JIyOuérit Oappacii HamyJa, HUIIOH MEAUXAHI, KU
«TaH3UMHU TOPMOHM OapoM TAallaKKyJIXM MYHOCHMOAQTH camMapaHOKH pacTaHit 00
MUKpPOOPTaHU3MXOM CUMOUOTHKHA axamHsTH KajoH nopan» [16]. Un mMabiymor
Oapou TaXKMKOTH MapOyT Oa IyOoué axamMusaTH O€BOCHTA JIOPaJ, 3€pO PACTAHUXOH
nyouérii a3 yuxatu ¢uszuosiorn 060 (GaboaUATH CUCTEMau pella Ba paBaHAXOU
CUMOMOTHKA 314 aJIOKaMaH MeOOIIIaH 1.

A3 Huroxu ¢GyHKCHOHAN (HUTOrOPMOHXO Oa SKYAHJ TYpYXH acocit qyJo
Kapia MemaBaHA. ba TypyXXoum  KIACCHKHA  ayKCHHXO, CHUTOKWHHMHXO,
rudo0epesTMHX0, KUCIOTan adCHCH Ba ATUJICH JOXWJ MemmaBana. M momnaxo nap
TaKCUMIIIABA Ba JApoO3lIaBUU Xy4ahpaxo, (paboMiATH MEPUCTEMAXO, PELIapOHH,
caO3ulIM TyXM, TYJIKYHH, TUPIIAaBA, X00M TyXM Ba MYyTOOMKIIaBMM pacTaHil Oa
OMIJIXOW HOMYCOHJIU MYXHUT UINTUPOK MEKYHAH]I.

M. B. Bacuneiiko ngap TaBcudu TrypyxOaHauu (QUTOrOPMOHXO Kaii
MEKyHaJl, Ki «(pUTOTOPMOHXO 0Oa TYpyXXOHW TYHOTYH YyAO IIyAa, Xap KajaoMm
Basudan maxcycu ¢uszuonorit gopana» [10]. Uu rypyx6annii 6apou dhaxmugaHu
CaMTH aCOCHUU TabCHUPH Xap SK MOJJAa MYXUM acT, aMMO Jap XyAH pPacTaHH

babvonuaTH OHXO Xameria 0a TaBpu 4yJ0roHa CypaT HaMerupa.
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Hap ©Oapobapu (GUTOTOPMOHXOM KIIACCUKHA, Jap TaH3UMHU Py Ba
MyXxo(hu3aTH pacTaHil OPAaCCHHOCTEPOUIXO, KACMOHATXO0, KUCIOTaW CAIHCHIINA Ba
CTPUTOJIAKTOHXO HU3 HaKM MyxuM fopan. A. B. ITurones, E. A. Jlertsapés, . H.
Mupomnaudyenko Ba T. B. CaBueHko Aap TaxJuiau XyJ HHUILIOH MEIMXAHI, KU
(CKaCMOHATXO, CaJUCWIATXO Ba KHCIOTauW abcucit map Oamann OapaomTaHu
YCTYBOPUHU PACTAaHMXO 0a OMUIXOM HOMYCOMJM MYXHUT Ba TAIIKWJIM YaBOOXOHU
Myxo(hu3zaTii axamMusATH Hazappac nopaHm» [49]. UH TypyxXxow CUTHAIA aap
pobuTan MyTakoOugan poxxou (U3HOJIOTH Ba OMOXMMUSBA MINTUPOK Hamyzda, Oa
pacTaHii UMKOH MEIMXaH 1, K1 OaitHu ad3ouill Ba MyXo(u3aT TaBO3yH HUTOX 10pa.

bapon yambbactu rypyxOaHauum acocud ag30UIITAH3MMKYHAHAAXO Ba
HUIIIOH JTOJIaHU Ba3u(axoum yMyMUU OHXO MabIyMOTH MyKOHUCaBii nap yajasanu 1.1

oBap/a IIy/1aacT.

Yansaau 1.1. Tacanporn ag30MmMITAH3MMKYHAHIAX0H PACTAHUXO0

I'ypyx Hamosinaaron DYHKCHAXOH ACOCH
Tanzumu cab3ur, Mmophorexes,
T'y3apHIIN MapXUIaxou OHTOTCHE3
Ba BOKYHHII 02 OMUJIXOU
HOMYCOUJIH MYXHT

dutoropmMoHxo Ba Tausumu , Myxo(puszaru
PMOTX Bbpaccunocreponnxo, pymiz, Myxod

CUTHAJIXOU pactaHii, poOuTan MyTaKoouian
KACMOHATX0, KUCIIOTAH

AYKCHUHX0, CHTOKMHUHXO,
ru00epeInHX0, KUCI0Tau
a0CHCH, STHIICH

DOUTOrOPMOHXOHU
KJIACCUKI

TOPMOHMOHaH/IU _ POXXOM CHTHAI Ba MyTOOHMKIIIaBi
o _ CaJIMCHUJIH, CTPUTOJIAKTOHXO
FaUPUKIIACCUKHA 0a MIapOUTH MYXUT
WNnopakyHun arpoTeXHOIOTHH

_ AHaiorxo, MoguuKaTopxo ca03uIll, PeIIapoH, IIOXapOHH

Monamaxou dK30reHin X0, MO PO, > P P ’ P ’
_ peTapaaHTX0, UHTHOUTOPXO, TAIIaKKyJId XOCHJI Ba OanaH
Ba CUHTETHUKHA _
OMOCTUMYIISITOPXO OapolTany yCcTyBOpi 0a

OMMJIXOHU HOMYCOU

TaBpe a3 yaasanu 1.1. GapMmeosin, ad30uIITAaH3UMKYHAHAAXO0 a3 pyuu
MaiIonIIl, TAOMATH XUMUSIBI Ba CAMTH TabCUP TYPyX0aH il Kapa MeraBana. AMMO
YyHHUH TYpyX0aHiii mapTii MeOoIIa, 3epo JAap pacTaHii TAbCUPHU OHXO Jap JIOUpau
K Iabakan sIrTOHaW TAaH3UMI aMajIi Merapaa.

ba tapkuan Kim, T.-J. Ba xamMmyamaudoH, «TabCHpu (UTOTOPMOH a3
MUKIOPU OH, YONW XOCWUJIIIIABH, CAMTH MHTHKOJ, XaccoCUsITH 00(Ta Ba Mapxujaau
OHTOT€He3 BoOacTa Oy/a, K MOJJia METaBOHAJ Jap IIAPOUTH T'YHOTYH 4aBOOXOH

dbuznonornn ryHoryH ©Oa Byuyn oBapam» [118]. Mu xonmat maxcycan Oapou
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taypubaxon (U3NOJIOTHA MYXUM acT, 3ep0o 4aBOOM pacTaHii 0a sIK Mojaa aap
[IAPOUTHU TYHOTYH sikxeJia Oy/1a HaMeTaBOHA/.

Huzomu ropmMoHnu pactanii XaMuyH MayMyu paBaHAXou 0a xam BoOacTa
aman MekyHaa. DUTOrOpMOHXO Jap Xydadipa Ba 0OoTaxo MyCTaKWIOHA Ba
qyJ0TOHa (PaboJUsAT HAMEKYHAH/; OHX0 00 XaMmurap poOuTau MyTakoOuia JOIITa,
METaBOHAH]I TAbCUPH SAKIUTAPPO Myp3yp € Maxayn HamosH. ba angeman Kim T.-
J. «HM30MH TOPMOHUM pacTaH@l XaMuyH [abakau STOHA amMal MEKYHal, 3€po
ayKCUHX0, CHUTOKMHMHXO, TMOOEpeNIMHXO0, JTHJIEH Ba KHUCJIOTaW al0Cucid Ha
YyJloroHa, Oajku Jap poOuTaun MyTakoOWJia HATUYad HUXOUM PYIIAPO MyailsiH
meHamostH [118]. A3 uH py, HaTHYau HUXOUH (PU3NOJIOTH OemTap a3 TaBO3YHH
OaitHM sikyaH/ cUrHaj BoOacTa acT, Ha a3 TAbCUPU TaHXO SIK TOPMOH.

Hap paBanaxon (GU3MONOTH axXaMUSTH KOHCEHTPATCUS Ba XAaCCOCUSITH
6odraxo maxcycan 6anang medomas. TabCcupu sIK MOJJIa METaBOHA]T 1ap MUKJIOPH
MacT XaBaCMaHJKyHaHJa Ba Jap MUKIOpU OanaHa MaxJIyakyHaHaa € 003qopaHa
ooman. MH wmackana Oapom HWHTUXOOM MEBEPU KOpKapa Jap Taypudaxou
nabopaTopit Ba caxpoit axamusTH OeBocHUTa TOPaI.

4. B. Ilyxansckuii, C. U. Jlockytos, H. 1. Bopo6nes Ba A. I1. KoxkemsikoB
XAaHTOMHU OMY3HIIIH XaMKOPUH (PUTOTOPMOHXO Ba TAaFMMPEOUHU TAaBO3YHH SHJOTCHUN
OHXO JIap MIAPOUTH TAhCUPH METAIIXO HUIIOH MEIUXAH]I, KU «4aBOOU TOPMOHHH
pacTaHii a3 XaMKOPUM OMUJIXOU JOXUJIR Ba OepyHil BoOacta mebomany [53]. Uu
MabIyYMOT OapoW TaxKUKH TabCUPU MOIAIAaXou ad30UIITaH3UMKYHAHAA Jap
[IAPOUTH OMHIIXOU HOMYCOHIM MYXHUT aXaMUsTH Ha3apusiBil TOpaj.

MexaHu3mu TabcupH a(30HMIITAH3UMKYHAHAaX0 00 SK MapXmia Max.y.n
HamemaBaj. bapou paxmumanu caMTé TahCUPH OHXO CHHTE3, MHTHKOJ, KaOyn a3
YOHUOM peTCenTopx0, (aboIIaBUd POXXOU CUTHAJM, TaFHUPEOUHN DKCIPECCUSU
reHX0 Ba FaipudaboIIIaBUd MOJIEKYJIaXOou CUTHaI O0osn Oa Hazap rupudTa
mraBana. Franzoni, G wH 3apypaTpo YyHHH IIApX, MEIUXAHI: «IapKH TabCUPU
a30MIITaH3UMKYHAaH]aX0 O€ TaxJIMJIW CUHTE3, WHTHKOJ, FalpudaboiliaBid Ba
Tay3Usi TOPMOHXO Typpa HaMmeIllaBaj, 3epo Xap SKE€ a3 MH MapXuiaxo CaTxu

curHanu  ¢awvospo Tardup wmemuxaa» [103]. A3 wH py, TaxIuam
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a30UINTAaH3UMKYHAHIaX0 00si1 HA TaHXO 0a HUIIOHAOIXOW 30XHMpUU adh30uIl,
Oanku 0a paBaHIXOW JOXUINU TAaH3UMU OMOXUMUSIBA HU3 TaKsl HAMOSII.

Hap Gapobapu ad3ouiITaH3MMKYHAHAX0W SHIOTEHM, Jap aMausy UM
Ba KHIIIOBAP3i MOJJIAXOM AK30TCHI HU3 axaMUsATH KajoH jopada. OHXo a3 OepyH
0a pacraHii BOpUJl TapAu/ia, METABOHAH]I TabCUPU (PUTOTOPMOHXOPO TaKIIHU]
HaMOSIH]I, OMOCHUHTE3 € UHTUKOJIM OHXOPO TaFHup JAUXAHI, XaCCOCUSITH O00PTaxopo
aurap KyHaH[ € 0a paBaHIX0W MyailsTHA (U3UOJIOTH TabCUPU MAKCATHOK PACOHAH/I.
P. du Jardin 6uocTUMyIATOPXOPO XaMUyH T'YPYXH MOIaX0 Ba MaxcysoTe Oappaci
MEKYHaJl, K «TaBacCCyTH TabCHUp 0a paBaHIXOW (PU3MOIOTHH PACTaH METABOHAH/
caMapaHOKWU FU30THPH, YCTYBOPHA 0a OMIIXOM HOMYCOHJ Ba cH(aTH MaxCyI0TpO
o6exrtap HamosiHa [ 100]. lap un 4o cyxan Ha gap 6opau GUTOrOPMOHXOH IHIOTECH,
Oanku map 6opar BOCUTAXOW SK30TCHUH WIO0PAKYHUH X0JIaTH (PU3HOJIOTUN PACTAHMA
MepaBa.

bapou paBman wHamymanu ¢apku OaiiHu ad30UIITAH3UMKYHAHIaX0U

HHAOTEHN Ba HK30I€HI XyCYCUSATXOHM aCOCHMU OHXO Aap yaasaiu 1.2 mykowuca Kapna

IIyJTaaH/d.

Yaasaum 1.2. Mykoucan adp30MIITAH3MMKYHAH/IAX0U JH10TeHl Ba IK30IeHil
Xycycusit JHJ0reHi - (UTOropMOHX0 IK30reHi - (pUTOPEryasaTopxo
ManG6aun Hap 6odraxoun xyau pactanii | A3 OepyH 0a pacTaHit BOpuJI Kapaa
Al JOUII CUHTE3 MEIIaBaH] MEIIaBaH]

Tapsi ava XaMuyH maéM0apXxou JOXWIA | AMau TOPMOHHPO TAKJIU MEKyHaH]T &
P amaJl MeKyHaH]I paBaHAXOH JOXWIMPO TaFHHp MEAUXAH]
buocunres, Tadaunéon,
WHTHUKOJI, Ka0yJ a3 YOHHOU
KOJI, Kaby. 1 Jlaxomnat 6a GuocuHTE3, UHTHKOJI, Ka0ys Ba
Mexanuszm percenTopxo Ba 6a pox _
TaH3WMHU PABAHIXOU (DU3HOIIOTH
MOHJIaHU OapHOMAXOH
TPaHCKPHUIICHOHHI
WnopakyHun ca0G3uill, XOCUITHOKH Ba
Makcanu Tau3umu Tabunu caO3uIll Ba CI; po }II/H/I ACTAHi )I,ax ADONTH
acoci MHKUAIIO] YCTYBODHH pac P 1Hap
arpoTEeXHOJIOTH

ba rypyxu ad3ouMmTaH3MMKyHaHAAaXOM OK30TE€HH  aHajJorxo Ba
MOAU(PUKATOPXOU TOPMOHXO, PETapAaHTX0, HHTHOUTOPXO Ba OHOCTHMYJISTOPXO
JTOXWJ MemaBaHA. MH Mommaxo map aMainusy KHUIIOBap3W Oapow HAOpaKyHUH

cab3umi, 6exrtap HaMyJaHW PEIIAPOHi, TAH3UMHU IIOXAPOHH, TAIIAKKYJIH XOCHI,
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Oanmana OapIOIUTaHU YCTYBOPUHU pacTaHil Oa XYUIKi, IIypid Ba capiai, HHUYHUH
TaKBUSATH MyKOBUMAT 0a 6emMopuxo nctrudoaa merapaasy.

ba angeman Ceipmonor O. B., «uHTHXO00U perynstopu pyua 0osig 00
HA3apJOIITH HAMYAH pacTaHil, MapXuial MHKUIIO( Ba MIAPOUTH MapBAPHILU OH
aH4YOM J10/1a 111aBaJ, 3€pO TabCUPH K MOJJIa BoOacTa 6a MH OMUIXO METaBOHA] Oa
KyJutil papk kyHaa» [61]. Ma HykTa 6apou Tauypudbaxou MapOoyT 6a 1yOue axamusiTu
KaJIOH JI0paJl, 3epO MOCYXH TyXM Ba HUXOJ 0a KOpKapAW MEMIa3KUIITiA METaBOHA]
a3 HaBb, CHHHY COJIM TyXM, KOHCEHTPATCHUSIH MOJiJa Ba IMAPOUTH cab3uil BoOacrta
oomas.

A3 yuxatu maigoui, GUTOPETYIATOPXO METaBOHAH TabWil, CHHTETUKH &
HUMCHHTETUKH Oomana. Moanaxou CUHTETHKI akcapaH Oapou 6a JacT oBapJaHH
TabCUPHU MAKCATHOK MCTH(OIa MEUIaBaH[, 1ap X0JI€ KU MMaiBacTaruxou Tabui Ba
OnocTUMYIATOPXO Oemtap 00 (HaboICO3UN paBaHIXOU JOXUIMU pacTaHii Ba OajiaHA
OapAOUITaHU YCTYBOPUM YMYMUHU OH ajloKaMaHAaH . ba Tabkuau YepHoOpoBKHHA,
H. II., «perynaropxou pyliau pacTaHil a3 pyilu naiigoun 0a MaxCcyJOTH CUHTE3H
XUMUSIBI Ba TadBacTaruxou tabuumu (aboiau OMOJIOTH YyaA0 MEIIaBaHJ, KU Xap
KaJoM Jloupau MyaissHu uctudomau amanii gopann» [/7]. UH qyynokyHin OGapou
dapk ry3omrTaH OalfHM MOIaXOW JOXWJIMH pacTaHid Ba BOCHUTAXOM OepyHau
UA0paKyHuH ad30uul 3apyp acT.

XaMuH TaBp, a(30MINITaH3MMKYHAaHIAX0 Jap WIOPAKyHUH DPaBaHIXOU
Xxa€TUH pacTaHil MaBKeH MyXUM Jtopani. OHXo poOuTau 0aliHU OMHIIXOU MYXHUT Ba
paBaHIXOU JOXWIMHM PAaCTaHUPO TAbMHUH HaMyja, 0a TaH3UMU caO3UIll, UHKUILOQ,
MyOoauIan MOJIIax0, (HaboONMATH POXXOM CUTHANA Ba MYTOOMKILIABH MYyCOMIAT
mekyHan/. Jlap pooura 6a 3upoaTxou n1youérii, a3 yyma ayoué (Phaseolus vulgaris
L.), Macbanan MHTHXOOM ad30MIITAH3UMKYHaHIAaM MYBOQUK axaMusiTH aMalluu
OeBocuTa a0 MeKyHa . XycycaH OMY3UIIH MalBaCTaruxXou JOPOU XYCYCHUSITXOU
HXTUMOJIUM OCMOPETYJISTOPH, a3 Yymila TIUTCEPOJI Ba XOCHJIAXOM OH, Oapou
ACOCHOK HaMy/aHU POXXOU HAaBU WAOPAKyHHH CaO3MIl, WHKHUIIO( Ba YCTYBOPHUH

pacTaHi axaMUATH Ha3apusBH Ba aMallil JOpan.
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A3 WH HyKTau Ha3ap, OMy3HIy adh30UIMITaH3UMKYHAHAaX0 0apon (haxMUTITH
MEXaHU3MXOH (U3HONOTH Ba OMOXUMUSBUU PYLUIAH pacTaHil, UHUYHUH Oapou
UCTU(OIau MAKCaJHOKH OHXO Jap OMOJIOTHSAM aMajlil Ba arpOTEXHOJIOTUS MyXUM
MeOoman.

1.1.1. A¢3oumran3uMKyHaH1axou Tadui (pUTOropMoHx0) Ba TAHLCHPH OHXO

0a pacTaHuxo
dutoropMoHxo 0a Typyxu acocuu ad30UIITAH3UMKYHAHAAXO0W TaOui

JOXWI IIyAa, Jap WAOPaKyHHHM caO3uIily WHKAIMIO(PH pacTaH@l MaBKEH MYyXUM
nopana. MH maiiBactarmxo Xarro Jap MHUKIOpPU Xelle KaM TabCUP PACOHUAA,
MyOOaMIau MOJ1ax0, TAlllaKKYJU Y3BXO Ba YaBOOXOM MYyTOOMKIIABUU PacTaHUPO
0a mapouTH TariupéOaHman MyXUT TaH3UM MEHAaMOSIHI. A3 HyKTaWl Hazapu
¢uznonorus Ba OMOXUMHUAHN PACTAHUXO, PUTOTOPMOHXO XaMUyH YHCYPXOH aCOCUU
HU30MHU CUTHAJII Ba TAH3UMUU pacTaHil ap3€0i MeIIaBaH/I.

ba tapkuau JI. B. Uymukuna, JI. 1. Apabosa, B. B. KonnakoBa Ba A. @.
TonyHOB, «amanu ropMoOHXO a3 y3B, OodTa, Mapxuian OHTOI€HE3 Ba IIAPOUTH
O0epyHa BoOacta act» [78]. IH HyKTa HUILIOH MeIuXa, KU TabCUpU (PUTOTOPMOHXO
XYCYCHUSATH YMYMi Ba sIKXeJa HaJ01Ta, BoOacTa 0a Xonatu (PU3MO0JIOTUM PACTaHIA Ba
[IAPOUTH MYXHUT Tariup mMe€0a.

dutoropmMoHxo 0a rypyxu naiBacTaruxou nacTMoJieKyjaBit Mancy0 Oyna,
XaMuyH YHCYPXOH aCOCUHM HU30MH CUTHAJIMU pacTaHil paboausaT MeHaMosiHII. Max3
TaBacCCyTH OHXO pacTaHit ad3oulll, UHKUIIOG, MyOOoAMIal MO AaX0 Ba BOKYHUIIIXOU
MYTOOMKIIIABUPO XAHTOMH TaFHMPEOUH IIAPOUTH MyXUT TaH3UM MEKyHaJl. Tabcupu
OHXO TaBacCyTH PETCENnTopXo, cadedaxoum HHTHKOJIM CUTHAJI Ba TariupEOnu
(babousATU reHX0 amajin Merapaa.

C. C. Tapacos, E. B. Muxainés, A. 1. Peuxkun Ba E. K. KpyroBa Mexanusmu
YMYMUU TabCUPH YyHUH ABACTArnX0po YyHHH IIapX MEAUXAH: «(PUTOTOPMOHXO
XaMUyyH MOJICKYJIaXOW CHUTHAJI aBBaJl a3 YOHUOW PETCEnTOpXo Kalyin mryaa, 0ab.
TaBacCyTH cadenaxou MHTUKOJIM CUTHAJ, OMWJIXOM TPAHCKPHUIICUOHW Ba Tardupu

udoan reuxo yaBoou puznosgorupo 6a Byqya meopanay [64]. A3 uH py, TaxJIuiIu
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¢uToropmonxo 0osin Ha TaHXO Oa HHUILOHAOAXOHW 30XUpUU cab3uil, Oamku Oa
MEXaHU3MXOH JTOXWINXy9alpaBUH TaH3UM HHU3 TaKsl HAMOSII.

Tan3zumu ropMoH#t 1ap pacTaHuxo 00 UIITHUPOKUA PETCENTOPXO0, HU3OMXOU
WHTUKOJIM CUTHaJ Ba TAaH3UMIapOHU JOXWIMXydYailipaBid amani rapauaa, 0o
Hazopatu ad3ouln, UHKUIOG, MyOOIUIad MOIaX0 Ba 4aBOO 0a OMMIXOH OMOTHK
Ba a0MOTHKMM MYXUTHU 3HUCT ajokamaHj acT. ba anpeman VYcosa, K. A. Ba
XamMmyauii(oH, «CHUTHAJIM TOPMOHK 0aba a3 Kabyn a3 4oHuUOHM percenTop Oa
3aHYMpPHU 4aBOOXOM Xyuaiipaii mery3apana» [69]. n paBang acocu MOJEKyIaBUU
yaBoOU (hU3MOJIOTUU PACTAHUPO TAITKUI METUXA].

XyCycHSITH MyXUMMH (PUTOTOPMOHXO J1ap OH Mdoaa Me€da, KU OHXO Ha
TaHxo 0a sK paBaHi, Oanku 06a MayMyu paBaHIXOW (PU3HUOJIOTH Ba OUOXUMUSBIA
TabCUP MepacoHaH . HaTnyan HUXoun TabCUPH OHXO a3 HaBbU 00 Ta, CHHHY COJIN
(bu3HoNIOTUY pacTaHil, MApXHUJial OHTOT'EHE3 Ba IIAPOUTH MYXUT BoOacTa MeboIma.
A3 uH py, Typyx0auauu GUTOTOPMOHXO TaHXO Oapou (paxMUIaHU CaMTHU aCOCUHU
TabCUPU OHXO XU3MaT MEKYHaJI, 1ap X0JI€ KU Jap XyIu pacTaHil OHXO JAap poOuTan
MyTaKoOuJIa aMajl MCHaMOSTH/I.

bapou wumon noganu Bazudpaxou acocur (PUTOTOPMOHXOU KIIACCHUKM

MabJIYMOTH YamMbOacTii qap yaasaiu 1.3. memHuxo1 Merapias.

Yaasaau 1.3. Xycycusitxon acocun (puTOropMoHX0HU KJIACCUKM

Hamosinpaun _
DuUTOrOpMOH _ DYyHKCUAXOH KAJTUANA
acocii
Kucnoran _
_ Mopdorenes, MHTUKOIU KyTO#, TalllaKKyIH
AyKcuH MHJOJIUITYKCYCH -
periia, opraHoreHes
IAA
TakcumiaBum xy4aipa, GpaboausaTu MepucTeMa,
CUTOKMHUH 3eatuH, BAP, 2-iP | pymau 6apr, TaH3MMH XaM3UCTUH pacTaHii 00
MHUKPOOPTaHU3MXO0
Y C2Ha4 - ropmonn [TyxTapacii, mupIiaBit, BOKyHUII 02 OMUIIXOU
ra3MOHaH/T HOMYCOU, MOop(doreHes
GAs, GAs Ba apo31IaBHH MOS, HEII3aHUU TYXM, I'Y3apHUILIXO0H
['u66epenun ’ Hap ’ YXM, Ty3apHiix
Jrap 1makixo MapXHJIaBUH PYIILJT
_ Bokynum 6a kaMm0o0#, mymuaaaBuyd CTOMaxo
Kucnorau abcucii ABA Y > TTYHIHIE x0,
X00paBil Ba TAH3UMHU HeEII3aHi
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XaHroMu OMY3UIITY BOKYHHIIIXOW PACTaHi 0a OMUIXOM HOMYCOUIA MYXUT
3apyp act, Ku jmap Oapobapu (UTOTOPMOHXOM KIIACCHUKHM, MUEHAPABXOU JIUTAPH
Myxoduzatii HU3 O6a Hazap rupudTa maBaHj. MacanaH, KUCIOTau CAIUCUIIA Jap
OanaHa 1IyJlaHu TaXaMMYJIa3upuu pacTaHil 0a OMHIIXOM HOMYCOUIU FalpU3UH/IA
caxMu MyxXuM nopaia. UH HykTa 6apou TaxKUKOTH Ma3Kyp axaMUsATH XOC Aopaj,
3ep0 XOCUJIaXOU TIIUTCEPO HU3 METaBOHAH I XaMUyH OMUJIXOH SK30TeHil 02 HU30MHU
TOPMOHMU pacTaH# TabCUP PACOHAH.

ba raskuau A. B. ITurones, E. A. Jlertsapés, [{. H. Mupomnuuenko Ba T. B.
CaBUYEHKO, «KUCIOTAW CAJTUCWIN Jap pacTaHil Ha (akat MUE€HapaBU MyXxo(dusati,
OaJIKK SIKE a3 OMUJIXOM MYXUMMH TalllaKKyJId YCTYBOPUHU CHUCTeMaBii MeOoIaj Ba
MeTaBOHa]] (PabOJIUATH AHTHOKCHIAHTH, XOJaTH 00l Ba 4aBOOM METabOJIMKHPO
Tariup auxan» [49]. H XoslaT HUIIOH MEIMXaa, KM KUCIOTau CAIMCUIA Jap
TaH3UMH YCTYBOPHUHM pacTaHil TaHXO 00 4YaBoOM 3UAMMNATOTEHA Maxmy/l
HaMeIIaBaJ.

Myammdponn Ma3Kyp XaMUyHUH KaiJ] MEHAMOSIHJ, KU «CaJUCUIIaTXO0 Jap
Oapobapu Myxoduzar a3 maToreHxo MeTaBoHaHA 0a XojaTh (HOTOCHHTETHUKH,
bavonusaTu (HEepMEHTXOM AHTUOKCHJIAHTA Ba HUTOXJOPUU KOOWIUSATU XaETHH
0odgTaxo Tabcupu Mycoua pacoHaHa» [49]. A3 UH Py, CaTUCHUIIATXO Jap TaXJIHIIH
pobutam Oailinu Myxodwuszar, (HOTOCHHTE3 Ba XOJaTH METAOOJUKHHU pacTaHi
axaMUATH Ha3apHUsIBHA JOpaHI.

Hap dambOactu Hakmm ¢usnosorud uH Typyx A. B. Ilurones Ba
XaMMyaJUTU(OH TabKUJl MEKYHaHJ, KU «CajlucuiaaTxo Oa OanaHj IIyJaHu
YCTYBOPUH YMYMUHU pacTaHil Mycouaat MeHamostHa» [49]. Un ¢puxp 6apou TaxKUKH
naiBacTaruxou 0pou TabCUPH AXTUMOJINHI MyxohuzaTin Ba
a(30UIITAaH3UMKYHAH/Ia aXaMUSITH MyXUM JI0pa.

Hap pobuta ©0a yctyBopuu cucremaBuu pactanin Q.-M. Gao Ba
XaMMyaJTi()OH HUIIIOH MEIMXAHJ, KU «KHUCIOTau CATUCUIIA XaM4YyH WHAYKTOPH
YCTYBOPHMM CUCTEMABUU MANAOIIYJal pacTaHid aCOCHOK Kapza myaaact» [104]. Un
MabJIYMOT Oapou (haxMuJaHU HAKIIA CUTHAIXOU MyXo(du3aTit Jap MyTOOMKIIIaBUU

pacrtanii 6a TAbCUPU OMUIIXOM OMOTUKA MyXUM MeOOIIIaI.
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bapoun paBmian HaMyJaHU Yy3bXOM aCOCHM TAaH3UMH MOJIEKYJIABUU

(GUTOrOpMOHXO MabIYMOTH MyXTacap JAap yaasBanu 1.4. oBapaa mryaact.

Yaasaau 1.4. MexaHU3MX0U MOJIeKYJABUU TAH3UMH (PUTOTOPMOHXO0

dutoropmoH Yy3bX0M KaJIUAUH TAH3UM LI 0
p y3bX 2 TPAHCIOPTEPXO
AVKCHH Cadenaxou PIN, AUX1, tan3zumrapu | MaTHKOIAMXaH1aH
Y ETTIN Bopuotnn AUX1

Percenropxou rucTHAMHKHHA3A, Hutukonguxanaaxou

CrTokuHmH IPT9, LONELY GUY CUTOKMHHIH

e ETR1, EIN3/EIL1, AP2/ERF, ACC- Percerrropu ETR1
OKcHIa3a

Tu66epesun GID1, DELLA, NPF3, GA- NuTHKonuxangan
IUOKCHUTEHA3aX0 NPF3

KictoTan abeucii PYR/PYL/RCAR, PP2C, SnRK2, Percentopxou PYRI,
ABCG25 ABCG25

DTuUJeH Ba KaCMOHATXO JIap CaTXW TPAHCIYKCHUSHM CUTHaJI 00 XaMm maiBact
Oyna, 1ap aMaJIMIlIaBUU 4aBOOX0U MyXo(du3artii 6a TabCUPU MATOTEHXO0 CUHEPTUCTH
Ba BoOacTa 0a XaM TabCUp MeKyHaH]l. UyHHH poOUTaun MyTaKoOWJIa XaMTUPOHUH
4aBOOX0M MyX0(U3aTUU PACTAHUPO TAHBMUH MEHAMOSI]I.

Jlap IapouTH TabCUPH OMIIIXOM HOMYCOU ap30UIIH MUKIOPH HAMYIXOH
$haboau OKCUTeH OOMCH TaFWMPOTH METAO0OJMKH Ba PYIIIM OKCHAIIABUU INAIU
Merap/ana. XaM3aMOH WH MOJICKYJIax0 Jap caTXd MYalsH XaM4yH CHUTHAJIXOH
JOXWJIA aMall Kap/ia, SKCIPECCHsIM TeHXO0 Ba (habOTHOKHH HU30MXOH MyX0(HU3aTHPO
Jlap pacTaHu TaH3UM MEKYHaHJ.

ba angeman O. B. JlacTouknHa, «XaHTOMH TabCUPU OMUIXOM aOMOTHUKM
pacTtaHi TaBo3yHH OaitHu ad30uI Ba MyXo(pHU3aTpo a3 HaB MEC03al; Jap UH paBaH]l
a30UINTAaH3UMKYHAH/IaX0 TaKCUMOTH 3axupaxo, (abonusatd ¢(epMeHTXO Ba
AKCTPECCHUSIU TeHX0po 0a caMTh MyToOuKIIaBii Mmedbapana» [31]. Un maBkes 6apou
dbaxmugaHn Tabcupy ad30MINITAH3UMKYHAHIAX0 Jap IMApOUTH XYIIKH, MIYpiAd Ba
JTUTap OMHUJIXOH HOMYCOHU MYXHUM acT.

JI. B. UymukuHa Ba xaMMya/uiioH Kaiij, MEHAMOSHI, KU «HAMYIXOH
dbabvou OKCUTeH Jap MUKIopH 3uén 0a meMOpaHaxo, cadenaxo Ba KUCIOTaXOu

HYKJIGI/IHFI 3apap MEpaCoOHaHd, BAJIC Aap CaTXW Ha3opaTmiaBaHJ1a XaM4yH CUTHAJIXOU
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ayoMmaapada 4yaBoOxou Myxodmusatupo ¢abon MekyHaHm» [78]. A3 mH 4O
Oapmeosisl, KU HaMyaxou (paboiyd OKCUTEH XaM XYCYCHATH 3apapoBap Ba XaMm
XYCYCHUSITU CUTHAIIN JOPaH].

Hap xamus camT O. B. JlacToukrHa TabKUJ MEKYHal, KU «Jap IIAPOUTH
OKCHUJIIIABUM aaua (aboJIaBuu CYNepoKCUIANCMYTa3a, KaTtanasa, mepoKcuias3a
Ba nurap dbepmMeHTxou Myxoduszatii 0apou Maxiya KapAaHU 3apapu paJuKaixou
0301 axamusaTh KaioH aopan» [31]. M paBana KucMH MyXuMu MyXoduzatu
AHTUOKCUJAHTUH pacTaHii 6a Xucob MepaBaj.

ba anpgeman Moret-Fernandez D. A, «oMuixou aOMOTHUKHA (PaboausTh
¢dusnonoric Ba MeTaOOJIMKUU pacTaHUPO Tariup Memuxana» [131]. A3 uH py,
OMY3UIIN TabCUPU (PUTOrOPMOHXO Ba a(30MIITAH3UMKYHAHJAX0 JAap UYyHHUH
IapoUT OAPOM IIAPXU MEXAHU3MXOU MyTOOUKIIABUU PACTAHI MyXHM acT.

Jlap yamMbOacTH HaKIIM TaH3MMHKM 4yHUH Mozmaxo de Souza, L. F. R.
MEHaBUCaH/, KA «a(p30MIITaH3UMKYHaHaX0 J1ap TaxamMMysl 0a OMUIIXOU aOUOTHKA
HakKImM MyxuM jopaHm» [98]. WH aHaema 3aMuHAW Ha3apUSBUA OMYy3HIIA
naiiBacTaruxou HaBu a(30MIITAH3UMKYHAH[IA, a3 YyMila XOCUJIaXOH TIIMTCEPOIIPO
TaKBUAT MEIUXAI.

AYKCUHXO SIK€ a3 TypyXXou acocuu (PUTOrOPMOHXOM KJaccukit Oyna, aap
TaH3UMU MoOp(oreHes, TallakkKylIu peia, ad30UIIM Xy4yalpaxo, OpraHOreHe3 Ba
TabCUPU MYTAKOOWJIAW pAacTaHil 00 MUKPOOPraHM3MXOM XaM3HUCT HAKIIM MYXUM
nopanja. Max3 TaBacCyTH HU30MH ayKCHHI OUCEpP paBaHAXOM TALIAKKYJIH Y3BXO Ba
caMTu ad3ouii 60pTaxo uaopa MemaBaHI.

ba taskumm E. A. Jonrux, A. H. Kupuenko, 1. B. Jlennsauen Ba A. B.
Jlonrux, «ayKCUHXO Jap TAlIaKKyJIu KyTOWSITH pacTaHi, Japo3lIaBHH Xydailpa,
MHKUIIO(MY peniaxou acocil Ba WJIOBari, MHUYHUH Jap MyalsH KapJaHU CaMTH
opraHoreHe3 MaBKeu Mapkasit gopaua» [16]. ln maBkeb Oapou pacTaHUXOU OWJIaH
JTYOMETUX0 aXaMUsATH MaxCyc 10pajl, 3ep0 PYLIIH pellia Ba TAIIAKKYJIH XaM3UCTi 00
pHU300UAX0 a3 X0JIaTH HU30MHU TOPMOHI BoOacTa Medomai.

Bityutskii N. P. Hu3 Hakmm uH Typyxpo aap ad30uIId pacTaH# TabKUI

HaMyJa, MCHaBHCA[l, KU «AYKCHMHXO Ba FI/I66Cp€JIJII/IHXO d4COCaH [Oapo3mIaBruu
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xy4aiipapo Taxpuk wmeauxaua» [90]. Mu mabiaymor Oapou wiapxu TabCUpPU
a30MIITaH3UMKYHaHaX0 0a HUIIOHIUXAaHJAaX0M MOP(OIOTHH pacTaHil MyXHM
acr.

~COOH

COOH 0

COOH

cl

Pacmu 1.1. ®opmyian XuMHUSIBHN AyKCUH

AYKCHHXO Jlap HMHHCHATCHsl Ba MapXujaxod aBBAJIM PYUAM FYyHUAXOH
CUMOMOTHUKHUU PEIIarui pacTaHUXOM OWJIaW JIYOUErnXo HaKIIM MyXHUM JIOpaH] Ba
00 CUTOKMHMHXO Jlap TaH3MMHU WH paBaH] poOuTam MyTakoOuin gopani. Baiipon
IIyJJaHW UTHTUKOJIM ayKCUH 0a paBaHaM rupexdyaban/iii TabCcUp MepacoHal, OmHoOap
WH HU30MU ayKCUHI 0apou pacTaHUXOM JIyOUETH aXxaMUATH Maxcyc TOpa/l.

ke a3 MEXaHM3MXOM aCOCHHM aMald ayKCUH HHTUKOJIU KyTOMU OH Jap
noxuim 6odTaxou pactanii medoman. MaTukomu BodbacTa 6a cadenaxon omman PIN
Ba POXXOU TaH3UMH OH XaMUYyH MOJYJIM 3BOJIFOTCHOHI XU (31Iyna TaBcu rapauna,
CaMTH XapakaTu ayKCHHpO Jap 0odTaxo MyalsH MEKyHaJ Ba 0apou TalllaKKyJH
opra”orenesu ¢asoi 3amuHa Gapoxam meopasl. nosa 6ap uH, MabIyMOTH COXTOPH
oua 6a uHTUKOAAMXaHAau Bopuaotuud AUX] UMKOHUAT Meauxaj, KU acoCXOou
MOJIEKYJIABUH IIIMHOXT Ba I'y3apOHHIaH ayKCUH a3 MeMOpaHau Xy4Jaiipa mapx a01a
HIaBaH/I.

E. A. Jlonrux Ba xamMmyalmmudOH HAKUIM HHTHUKOJM AyKCUHPO YYHHH
qaMBb0ACT MEHAMOSHJ: «MHTHKOJM KyTOUM ayKCHUH IIAPTH aCOCHUU TAaIlaKKyJH
IpagueHTXO0u MOp(GOTeHEeTUKA MeOoIa; Max3 YyHUH TPaJUEHTXO MyausH
MEKYHaH/I, Ki KaJioM KucMmu 6o(dra 6a pemia, mos € y3Bu HaB Tadami1 Mme€oany [16].
WHu paBana 6apou TalllakKyJId MEbMOPHM pEIlla Ba y3BXOM HAB aXaMHUSATH acOCH
Jopa.

ba anneman E. A. Jlonrux Ba XamMMmyaimudoH, «ayKCUH Jap TalIaKKyJId
KyTOMST Ba caMTd ad30MIIM y3BXO HaKIIKM MyXum npopan» [16]. UyHun tabcup
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poOuTan MyCTaKMMH ayKCHHPO 00 Mop(doreHe3 Ba TaIlaKKyJIH Y3BXOU pacTaHit
HUIIIOH MEIUXA.

Jlap caTXu TaH3WMH T'€HXO ayKCUH METaBOHAJl TaBaCCyTH Tariup J0JaHU
baboUATH TAH3UMTAPOHU TPAHCKPHUIICHOHIA OapHOMaxou pymnam 00¢dTaxopo
IUrapryH co3aja. HamyHaum paBmianu WH paBaH]l HJIOPaKyHUM H(OJaW TEHXO
taBaccytu Tausumrapu ETTIN map Arabidopsis meboma,.

ba Tapkuau P. D. Kazaxmenos Ba xammyamudoH, «ayKCuH 00 poXu Tariup
JOJIaHU TUTACTUKUATH JIeBOpau Xydadpa ad30uIlIM Japo3upo METE30Ha]l Ba
XaM3aMOH 0a TaKCHMILABH, (hapKuiaBid Ba YOUTHpIIaBUU OOPTaXOW HAB TabCHP
MepacoHam» [23]. IH Xycycusar ayKCHHpO Oa sfKe a3 OMUJIXOM aCOCHUH TaH3UMU
ad30uIlK Japo3uu Xydyaipa Ba Tallakkyiau 00dTaxon HaB TaOIUIT MEAUXA.

Jlap TaxKWKOTH TEHETHKH MyTarcusxo map reuxom axrl, AXR2, axr3 Ba
AUX1 Ooucu TariiupoTd Hazappacud COXTOpH pelia Mmerapjanj. bapou myaiisiH
KapJlaHu TaKCUMOTH ayKCUH Jap 6odTaxo Oolmiaa, ry30puirapxou MOJIeKyiaBi, a3
gymina DR5-GUS, Baces uctudona memaBas.

A3 yuxatu (QU3MONOTH, TAbCUPHU AYKCHMH aKCapaH TaBacCCyTH PaBaHIXOU
pelapoHii ap3€oit Mmerapan. AyKCHH Ba 3TUJICH XaM4yH TUpexy pyHKCUOHAI Aap
TallakKyJl Ba HHKUIIO(DH pelIaxou WJoBarid amaia MEKYHaH]; MacajaH, aap
NaiBaHINOSXOU ce0 WH poOuTal MyTaKOOWJI axaMHsITH KajloH nopana. P. .
KazaxmenoB Ba xamMmyanmudoH Kalg MEHAMOSHI, KM «ayKCHHXO TaIllaKKyJIu
pemaxon uigoBarupo (apon kapjaa metaBoHaHm» [23]. IH HuMImIOHauWXaHaa aap
Taypubaxou wmapOyT Oa Tabcupu ad30ouIITaH3UMKYHaHAaxo Oa ayoué Hu3
axaMusATH ap3E0i Aopa.

Jlap pactaHuxou owsjaud JTyOMETMXO HU30MHU AyKCHUHI OapoW TalIaKKyJH
FYHYaXOW CUMOMOTHKHHU PeIlarid axaMHusITH Maxcyc aopaa. Hakmm aykcuHXo nmap
UJIOPAaKyHUU UH paBaHj MyXuM MeOomas. MIHIyHUH HUIIIOH J10/1a IITy1aacT, KU Jap
MYTaHTH JapKd CUTOKUHHUH Crel Tariiupu MyXuUTH TOPMOHI Ba wuCTH(OIAU
WHTUOUTOPXOM HHTHKOJIM AyKCHMH MeTaBOHaa Oab3e yaHOaxow FyHUaOaHIUPO
aurapryH cosan. Poburtam mytakoOuianm aykCMH 00 CUTOKMHHHXO Jap TaH3UMU

pYILI Ba MHKUIIO(MU pacTaHil MaBKeH MyXUM J0paj.
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E. A. Jonrux Ba xammyaquiioH aap poOuta 0a pacTaHMXOM TyOuérii
TabKHUJI MEHAMOSH/I, K1 <«J1ap OWJIau JTyOUErnxo MyBO3WHATH ayKCHH Ba CHTOKWUHUH
O0apou OFo3u rupexuyadaH/Ai, TaKCHUMIIABUM Xydalpaxou pellla Ba TallaKKyJIH
XaM3HUCTHH caMapaHoK 00 pu3o0usaxo 3apyp mebomany [16]. Ua mabiymoT Gapoun
TaXKUKOTH MAa3Kyp axamHsITH MYCTaKUM J0paj, 3epo Jyoué Hu3 Oa owuiiau
IyOouernxo MaHcyo acr.

bakrepusixon pusochepit, ku 0a pymiau pacTaHii MycOuAaT MEKyHaH],
METaBOHAH] IOMpau Bacen (PUTOrOPMOHXO, a3 YyMmJja ayKCMHX0, CATOKMHUHXO Ba
ruO0epeITMHX0PO UCTEXCOJI HAMOSHJI, KU WH 0a ad3oummm HU30MHU pemra Ba
KrCMaTy O00JIONH 3aMHUH TabCHUPU MYCTaKUM MepacoHa. J(ap TaxKuKoTu MapoyT 0a
UHKHUIIO(MU MUKOpHU3aW apOyCKyNspi Jap pacTaHUXOW TPAHCTEHH, KU CHUHTE3U
M30MPEHONIXO0 Ba XOCHIIIIABUN ayKCUH JIap OHXO TaFiup J0Ja IIyJaacT, TaAbCUPU
uH (UTOTOPMOH 0a paBaHAM XaM3UCTUH MUKOPU3A HU3 OMYXTa IIyaacT.

AYKCHH Jap pacTaHHUXOM OWJIau JIyOouéruxo, a3z yymua ayoué ( Phaseolus
vulgaris L)., Ha TaHXO Jap TaIIaKKyJd pella, OaJIKk Jap paBaHIW XaM3HCTHA 00
pU300MIX0 HHU3 HAKIIM MyalssHKyHaHAa jaopaa. MH mabiymoT Gapou oMy3uiim
TabCUPU XOCUJIAXOU TJIMTCEPOJI Oa HUIIIOHIUXAaH1ax0u MOPGOIOruu JIyOoué, Ku aap
0600u TaypubaBum pucona Oappacit Merapjaala, 3aMUHauW HazapusiBil (papoxam

Meopa.
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Pacvmu 1.2. ®opmyian XMMUSIBUM CHTOKMHUH
CUTOKMHHUHXO 0a TypyXu TaH3UMTapOHU MYXUMHU PYIIINA pacTaHil MaHCYO
Oyna, nmap TakCUMIIABUM Xyd4adpa, (aboiausiTh Mepucrema, pymiad Oapr,
TalIaKKyJM Y3BXO Ba HUTOXJOPUHU IJIACTUKHUATH YMYMHUM PYULJ HAKIIW Kaluuai
JIOpaH/I.
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ba Tapkumu E. A. Kanmammwmkoma, C. M. 3aiinieBa Ba xammyamugoH,
«CUTOKMHUHXO 00 (aboJIUsITH MEpUCTEMax0, TAKCUMILIABUU Xy4alpaxo Ba HUTOX
JIOIITaHU KOOWITUSATH pereHepaTcuoHnu 00(Taxo alloKaMaH/IaHT; a3 UH Py OHXO Jap
dapxanru 60¢Ta Ba MUKPOKIOHKYHH aXaMHUsITH Maxcyc aopauay [25]. H xycycusr
HaKIIM CUTOKMHHHXOPO Jap pereHepaTcHs Ba HUJIOPaKyHHH MOp(dOoreHe3 HUIIOH
MeUXa/l.

YepuoOposkuna H. I1. un Ba3udan acocupo KyTox 4uyHHH U012 MEHAMOSII:
«CUTOKMHUHXO TaKCHUMIIIABUM Xy4alpaxopo (pabon merapmoHanmy» [/7]. A3 xaMuH
cabab, CHTOKMHUHXO Jlap Taupubaxou MapOyT 0a ad3ouiy 60dpTaxo Ba TalIakKKyJIH
y3BX0 Baceb UCTU(O/IAa MEILIaBAH]I.

CUTOKMHHUHXO TaBacCyTH PETCENTOPXOHM TMCTUAMHKMHA3a Ba MapXuiaxou
napaprnaiu MoEHpaB acoCu TAFUHUPOTH TPAHCKPHUIICHOHUPO Jap PYLIIH pacTaHi
TalTKWI Meauxana. Hakimm CUTOKMHUHXO Jap 4aBOOM pacTaHit 6a aHTe3aHaaxou
MYyXUTA 00 4aHOaX0M 3BOTIOTCMOHMU UH MEXAHU3MXO aJOKaMaH] MeOoIIal.

E. A. KanamnaukoBa Ba xaMMmya/uiudoH Jap mapxu poOUTan ayKCHH Ba
CUTOKMHUH MEHABHUCAHJI: «TAaHOCYOM ayKCHH Ba CUTOKMHUH SKE a3 OMMJIXOH
XaJKyHaHJ1au Mopdorene3 Meboma: agp3anusaTy ayKCUH PeliapoHupo, ad3aausitu
CUTOKMHHUH OOIIaJ] TalllaKKyJIM HaBAaXOpO TaKBHUAT Meauxam» [25]. UH KOHyHHST
nap ¢apxanru 00 Ta Ba MUKPOKIOHKYH aXaMHSITH XOC J0paj.

ba amgemam M. B. Bacuieiiko, «CUTOKMHMHXO IIeII a3 Xama 00
TaKCUMIIIABUU Xy4Yaiipa Ba (abonustu mepucremaxo anokamanmanm» [10]. Un
(UKp HaKIIM OHXOPO J1ap HUTOXJA0PUHU (aboauaTh 00PTaxou YaBOH Ba TAIIAKKYIH
y3BXO PaBIIIAaH MECO3/I.

Bapou yctyBOprMH HM30MH TOPMOHUHU pacTaHd HUTOXJIOPUU IOMEOCTa3 Ba
TaKCUMOTHU AYPYCTH (PUTOTOPMOH axXaMHUATH KaJIOH Jopall. MHTUKONIIUXaHAaX0u
CUTOKMHUH Jap HYKTaXOW TYHOTYHH pacTaHii (aboiusT HaMyda, caTX Ba
TaKCHUMOTH CHUTHAJIPO Jap y3BXOU I'YHOTYH HUTOX Menopani. [lap catxu 6nocuHTe3
MyKappap rapauaaact, ku reau |PT9, ku 6a OuocunTe3u cuc3eatus naxJ gopai, 0a

ad3ouy pemra Mmycouaatr MekyHaa. CHHTE3W CUTOKMHUHXOH (paboil 00 UIITUPOKH
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depmentu LONELY GUY 6a TakcuminaBuu Xydvaiipa nap gaBpau OapBaKkTy pyLII
MeBa aJoKaMaH] MeOoIIa.

Tapacos C. C. HaKIIM CUTOKUHUHXOPO Jap HUTOX JAOIITaHU (HaboIusTH 6apr
YYHHH MapX MEIUXaa: «CHTOKWHUHXO MUPIIABUN OapTpo CyCT Kapaa, HUTOXJIOPUHU
xyopoui, GaboausATH (POTOCHHTETUKIA Ba MHTUKOIU MOJaXOW FU30UPO Jap
naBpau pyuau ¢abos nactrupit MeHamosiHa» [63]. MH XycycusT 6apou HHUToX
nomTand HabonusITH (POTOCUHTETUKHY PACTaH MyXUM MeOOIIIaI.

Jlap mapouTH TabCUpU OMUJIXOM HOMYCOUJM FaWpHU3WHIA Ba 3UHIA
CUTOKMHUHXO METABOHAHJ XaM HWKTHAOPH ad30UIIPO HHUTOX MOPAaHI Ba XaM
TaKCUMOTH 3axupaxopo 0o3TaH3uM HamosiHA. MH Macbana nap Oappacuxou
KOMILJIEKCH 0a TaBpu Mydaccan TaxJIui 1ryaact. POXXou TaH3UMU CUTOKMHUHXO
XaM4yH KUCMH MyXUMH BOKYHUIIYU pacTaHi 0a Xylikcouid oappaci memasasa. Jlap
MayMyb, CUTOKMHUHXO Jap Ma0akaxoW TaH3UMHHM DPACTaHi XAHTOMHU TabCUPHU
OMMJIXOM HOMYCOH]I MaBKEU THUPEX# JOpaHI.

ba Ttapkmmum O. B. JlacToukuHa, «pEryIATOPXOM PYLIJT METaBOHAH]
TaBO3yHHU OaiiHu ad3ouI Ba Myxohu3aTi pacTaHupo HUroX aopanmy» [31]. Un dpukp
0a HaKIIM CATOKUHUHXO Ba IUTAp (PUTOTOPMOHXO JIap HATOX JAOIITAaHU MYBO3HHATH
(byHKCHOHATINH pacTaHil MyBOGUKAT MEKyHaI.

bapou pacranuxou omnan 1yOUEruxo CUTOKUHUHXO Jap PaBaHIA XaM3UCTH
aXaMHATH Maxcyc aopaHa. TabcHpu Maxajulid Ba CHCTEMaBHUH CHTOKMHHUHXO Oa
Talakky/im rupexdaxo aap Glycine max (L.) Merr. Ba Tansumu reaxou IPT mac a3
MHOKYJIATCHS 00 pr300Ms BoOacTa MeOoIa . XaMuyHUH YaMbIIIABUU CHTOKMHUHXO
Jap pelraxo XaHroMH OF03 rapaujaHd Mexanuzmxou TaH3umu LCO a3 qoHubwu
Rhizobium xaMmuyH KHCMH MyXUMH MEXaHU3MH XaM3HUCTH TaBCU() IIy1aacT.

Jlap pobuTtaxoum OMOTHKA HU3 CUTOKMHHUHXO axaMHUSATH KaJOH JOpaHI. A3
YUXaTy aMalli, aap Tagpuodaxou in vitro ucrudogan BAP Ba 2-iP Humon meauxas,
KW TaFAMPU XOJaTH CUTOKMHWH METABOHA]l PETCHEPATCUAN HAB/IA, PYIIIN pellia Ba
MEXaHU3MXOHM MOJICKYJIaBHpO 0a CaMTXOM T'YHOTYH paBoHa co3ajl. KoHbrorarxou
N9-cuToKMHUHIA, XaM TaOWil Ba XaM CHHTCTHKHA, HU3 Jap TaH3UMH pyuLy HaKIIN

MYausiH JOPaH/I.
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Otunen nap pobutanm MyTtakoOuna 00 aykcuH 0Oa yamMbllIaBUU Maccau
pemraxon Arabidopsis thaliana tabcup MepacoHaa;, XaHrOMH BalpOH IIIyJAaHH
pecercusi 3TUIIeH Aap pemaxo 6ananamasun catxu MYK Ba koxuim yambliaBuu

Macca MyIIOXuaa Merapaa.
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Pacmu 1.3. ®opmysian XuMUSIBUM ITUJIEH

OtuneH (QUTOropMOHM Ta3MoOHaHA Oyna, 00 paBaHIXOM MyXTapaci,
NUpIIaBii, MopdoreHes, TaFMUPOTH COXTOpHH 00()Taxo Ba BOKYHHUII Oa OMHIXOU
HOMYCOUJIM MYXHUT ajlOKaMaHAUM 314 Jopaa. Poxxou TaH3umu BobacTa 6a STUiIeH
a3 caTXW PETCENTOPXO TO BOKYHHIIIXOM TPAHCKPUIICUOHI Oa TaBpu Mydaccan
Oappaci nrygaas.

ba tavrkmmu Van Oosten, M. J., «3TuiaeH XamM4yH TOPMOHH Ta3MOHaH]]
METaBOHAJ 3yJl MaxH IaBaj; Ba 4aBOOXoW BoOacta 0a myxTapacit, MUpIIaBH,
adTuim Oapr, TAaFUUPOTH JEBOpan Xy4aiipa Ba MyTOOUKIIIABiA 6a PUIIOpH MyXHUTPO
0a pox MoHam» [155]. UH XycycusT 3THICHpO a3 Oucép (UTOrOPMOHXOM JTUTAP
dbapk MeKkyHa.

M. B. Bacuneiiko map TaBcudu Bazudaxow STWICH KalJ MEKyHal, Ku
«9TUJICH 0a paBaHAXOM MyXTapaci, MUpIIaBi Ba aQTHUILHN y3BX0 TAbCUP MEPACOHAD
[10]. M Basudaxo mgap (usHONOrHsy PyII Ba MUPIIABHM PACTaHA aXaMHSTH
Maxcyc JOpaH/I.

Betancourt C. Hakmm 3>THJICHPO Aap MIAPOUTH HOMYCOU] YYHWH HHIIOH
MEUXAH]I: «3THJICH Oa 1mIypi, cepodit, capail Ba XyIikid gaxi npopan» [88]. A3 un
py, STUJIEH HAa TaHXO TOPMOHM pyIJ, OaJKU SKE a3 TaH3UMrapoHH 4aBoO Oa

OMMJIIXOM MYXUT MeOoIIas.
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A3 HUTOXU MOJIEKYJaBil, Jap TaXKUKOTU acoCH MaiBacTIIABUM 3TUJIEH 0a
percenropu ETR1 nmap carxu Gananj HUIIOH Aoja mryjnaact. Moaenu coXTopuu
JIOMEHU CEHCOPHUH TpaHCMEMOpPaHUH PETCENTOPU Ma3Kyp Oapou mapxyu MEXaHU3MU
Japku TuwieH nemHuxon rapaunaact. ACC-okcumaza xaMmuyH GepMEeHTH Kaluai
MapXujial HUXOUHU OMOCUHTE3U ATHIICHPO UI0pa MEKYHaI.

Hap carxu Ttpanckpunicuonii, omuiaxou EIN3 Ba EIL1 xamuyn
TaH3UMIapOHU MapKa3uu BOKYHHII Oa 3TuieH Oappacii memaBaua. Mnosa 6ap uH,
omminxou AP2 Ba ERF map Oucép xamkaxou TaH3UMHUM MYTOOMWKIIABA HINTHPOK
MEKyHaH/. XaM3aMOH HHUIIOH JI0/1a IIyNaacT, Ky memry3amTan 3TmwieH - ACC -
MeTaBOHA] O6a pyuau 0apBaKTH TO aHA03a€ MYCTAKHIII a3 MEXaHU3MXOHU KIACCHKUHU
ATWIEH TabCcUp pacoHaa. OMIIXOW BOKYHHINU 3TUIEH a3 rypyxu VII nap BokyHwuin
O0a KyTOIIaBi HWINTUPOK MEKyHaHj, nap Xxojie ku ERFI109 pap mexanusmxou
MyxohuzaTii, OTOCHHTE3 Ba TOMEOCTA3U OXaH HAKIIW MyailsiH J0paj.

Hap noupau poOuTan MyTaKkoOUIIU THIIEH 00 JUTap paBaHAX0 HUIIIOH 1072
IIyAaacT, KM MOJIEKYJIaXOH XypJl METaBOHAHJA Yy3bXOHM HHTUKOIH MHUCPO Jap
HU30MU TabCUPU OTHIICH paBIIaH HaMoOsiHA. MyailssH rapaumaact, ku Oab3e
naiiBacTarnxo MeETaBOHAHJ OMOCHMHTE3W JSTUJIeHpO TaBaccytu Oozmopuu ACC-
OKCHJla3a MaxayJ CO3aH/I.

A3 nmux03u GyHKCHOHAI, TAaH3UMH BoOacTa 0a 3TUJIeH Jap MyTOOUKIIIaBUH
pactaHii 0a wMoHeaxou (u3MKA caxMm Jopaa. Tardup JOJaHU OMUIIXOHU
TaH3UMKYHaHau 3TUJICH a3 YOHUOU MUKPOOPTaHU3MX0 XaMYyH OMUJIHM SKOJIOT# Ba
HBOJIIOTCUOHI Oappacii rapauaaact. TaH3umu BoOacta 0a 3TUiieH MeTaBOHajA Oa
paBaHAM BOPUAIIABUY PACTAHUXOM Mapa3uTii 0a 6o Tan pacTaHUM COXUO MycouaaT
HAMOSI]I.

Jlap catxy TaxamMmynma3upii 02 OMUIXOM HOMYCOHMIM MYXHT HHU3 HAaKIIN
stuaeH Mmyxum act. Jlap Marchantia polymorpha »tunen xamuyH omuin
OanaHIKyHaHIau yCTYBOp# Oa ommuixon abuoTukii TaBcud mrynaact. lap OGappacii
ouy Oa Petunia HaKIIM TeHXOW OMOCHHTE3U ATHIICH JIap TaXxaMMYyJIa3upi 0a mrypi
Ba XYVIIKCOJNIA MYXOKMMa TapAuaacT. XaMuyHWH MaBKEW OJOTWJICH XaM4yH

TaH3UMTapy TaXaMMyJNa3upi Jap MAapoUTH Wypi Tabkuj mrynaact. Tononorusu
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nradakaxou KWHETHUKUU BOKYHHII 0a 3TUICHpPO HU3 ¢apo Merupai. Jlap HUXOAT,
HUIIOH J0Jla IIyJaacT, KA 3TUJICH METaBOHAJ TallaKKyJIH II0Xaxopo AACTTUpi
HaMOs1J1, BaJle PYLIAM HAaBaX0ou MevaHaapo MaxayJ] co3al.

ba Sui N., «map mapoutu kamo0#, mypi, XyHyKil € oceOn MeXaHUKA TUIICH
00 aurap (QUTOTOPMOHXO poOHWTaM MyTakKoOWiaa Oapkapop Kapja, Ha TaHXO
HUIIOHAXOW NMUPILIABi, OaJIKM MEXaHW3MXOM MyXO(H3aTil Ba TarlMpu MEbMOpPUU
pemapo HH3 TaH3uM MekyHan» [150]. MuH Xomar Hakmm STUICHPO Jap
XAMOXAHI'CO3UU YaBOOXOU MyTOOMKILIABI HUIIOH MEIUXAI.

MyTarcusixo ap reHXoM MeTadoJIM3M Ba CUTHAJIMHTY TMOOeperuinHXo Oa
BallpOHIIABUHU PYIIJ Ba TAIIAKKYJIHM (EHOTUIU TACT Jap PacTaHUXOW 3HPOATil
oBapJla MEpAcOHaH[, KU HaKIIM KaJIUJuu TUOOEpesIMHXOpO JAap TaH3UMHU

JapO3IIaBUU MO Ba 0aHUOYFyMX0 UCOOT MEKYHaI.
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Pacmu 1.4. ®opmyaan xuMussBuM rud0epesyinH

['u60epenmuuxo rypyxu MyXuMu (GUTOTOPMOHXO MeOOIIaHa, KH
JApO3IIaBUH T0s1 Ba OAMHHOYFYMX0, HEII3aHUMU TYXM, T'Y3apUIIXOU MapXuIaBUU
py1La Ba 0ab3e paBaHIXoU MapOyT 02 XOCHITHOKHUPO TaH3UM MEKyHaH[. TaXKUKOTH
rub0epeIUTMHXO ap Ty K acp uHKUIodu Hazappac Epraact. Hykraxou acocumn
OMOCHHTE3 Ba Ha30paTH ru00EpPEeIUIMHX0 YaMb0OacT rapauaaan. ke a3z yanoaxou
MyXUMH (HaxMUIIH MyOCHUP HHTUKOJ Ba MaXaJUTMCO3UH THO0epeiuH nap 6odraxou
pacTtaHi Meborai.

ba Tapkuam Rouphael Y., «ru0O6epemmHxo 00 gapo3iaBHH 1109,
dabomraBur GEPMEHTXON THAPOIUTHKA XaHTOMH HEII3aHUHM TYXMil Ba I'y3apHIIH

pacTaHii a3 XoJjaTu xo0paBi 0a pymia anokamana medomanay [144]. Ua xycycust
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rud0epeMHXopo 0a sKe a3 OMUJIXOM aCOCHMW TaH3WMH Ty3apuIll a3 XoOpaBi 0a
cab3ul Ta0uI MeIUXa.

Gharib F. A. xamuyHuH Kaij MeEKyHaJ, KH «TrHOOEpeIIMHXO aap
Japo3IIaBuu Mos Ba Oaprapad KapAaHU XOOpaBUHM TyXMil HMIITHPOK MEKYHaHI
[107]. Uu Tabcup map Taypubaxoum MapOyT Oa HEMI3aHMH TyXM Ba ad30MIIN
aBBAJIMAN HUXOJIXO aXaMHUATU MaxCycC JIOPa/l.

TakcuMOTH WH TOPMOH TaHXO a3 CHHTE3W OH BoOAacTa HECT. XaMYyHHH
CKPUHUHTH TakMuiépra 0apou KOXUII JOAAHU IIyMOPAaW HHTHUKOJIUXAHIAXOU
sxtumoiuu GA Ba MyailslH HaMyJaHH XyCYCHATXOHM CyOCTpaT TMeUTHUXO]
rapaugaact. Pobutan wmaTHKOMM GA Ba ABA npap Ttamakkynu cyOepuH gap
PHAOJEpPMA IIapX [0/Ja MeIaBaJ, Ki MYyBOPUKH OH 4Yapa€Hu (UTOTOPMOHXO
MeTaBoHa] 0a Ba3u(au MOHEABHH pEIla TAbCUPU MYCTaKUM PAacoHa]l. XaM4yHUH,
nap anaOuéTu WIMA OWlad TeHXOU THOOEpeUIMHIMOKCUTEHA3a Ba BOKYHUIIIXOU
onxo 0a ucrudogau GA nap yyBoprumakka 6appacii rapuaaact.

A3 quxatu sBomMOTCHOHH, MaBuyauatu moxyau GID1 Ba DELLA map
Cy3aHOAprxou KaJauM XaM4yH Jajiend Xu(3IIaBUH MEXaHW3MH acoCii TaBCHU(
rapauaaact. [laigouin Ba Tariiupu noMmeHu ¢anoisicozangau cadenaxou DELLA
Jap TaH3UMH TPAHCKPHUTICHMOHN MyXokuMa 1mygaacT. Hakmm dusuonorun GA nap
PYIIIU pacTaHii Ba XOCWJIHOK# Jlap 6appacuul yMymit 4aMb0acT rapiuaaact.

ba anmgeman C. C. TapacoB Ba xamMMmyauiudoH, «HaboaUATH
ru60epenaxo 6o cadenaxon DELLA maxayn xkapaa MmemaBas; XaHromu ¢Gaboit
IIyJIaHU CUTHAJIMHTUA TH00epeIUIMH UH 003710p# CycT 1ryaa, OapHoMaxou adh30uill
Ba Jlapo3l1aBUM Xy4aiipaxo ¢habos merapaanay [64]. H mexanusm pooutan 6aiiHu
CUTHAJIMHTY TOPMOHII Ba (PaboJIIaBuu OapHOMaxou a(30uIIpo mapx MeIuxa.

Hap machaiaxon Mymaxxacu (GU3HOJOTHSW PYII HUIIOH JIoja IIyJaacT,
KM 11a0akaxou MOJICKYJaBUU Japo3IIaBuu OaitHMOYFyMxo aap anadxo, a3 qymiia
6amOyK, coxTopu Mypakkad nopanna. Maoman nHKMI00M cab3 TaBaCCyTH TaH3UMHU
ru00epe/UIMHXO0 HU3 Jap ajaduéTn Myocup MyxokuMa Iirymaact. Jap Arabidopsis

curHanguxu GA OMOCHHTE3U MEKTUHPO TaH3UM MEKYHaJl. XaCCOCHSITH PeIiaxou
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OupuHY 02 ATFOMUHUAN XaM9yH OMIJIM HOMYCOH/I TABaCCYTH MEXaHU3MXOH BoOacTa
6a GA TaH3uM MemaBaj.

ke a3 yaHOaXoM KaJIUJIUU TabCUPHU THOOEPEIUIMHXO pOOUTan MyTaKOOMIIN
OHX0 00 murap GUTOTOPMOHXO MeOoman. MyamnudoH HUIIOH MEAWXaHI, KH
TaH3UMU OWOCHMHTE3M CTPHUTOJIAKTOHXO TaBacCCyTH MEXaHM3MXOM BoOacta 0Oa
ru00epeuiH amanid Merapaan. Tabkuj IIymaacT, KM >KacMOHAT METaBOHA
Karabonmm3Mu THOOEPEINTMHPO XaHTOMU Tabcupu (utodarxo ¢awnosn co3an Ba
TaBo3yHHU OaifHM ad3ouin Ba Myxoduzarpo tariup auxaa. Jap carxu deHosori
moaynn GA4-GID1c-DELLA2 nap Gapomamanu HaBmaxow Oapru madToiy a3

SHIAOJOPMAHTH HUINTHPOK MEKYHA.

O

Pacmu 1.5. ®opmyian XMMHUSIBUM KHCJI0Tal abcuci

Kucnorau a0cucii sike a3 GuTOropMOHXOM aCOCUU BOKYHHIII 62 KamMoO# Ba
TaH3UMU OUCEpP paBaHAXOU MyTOOUKIIIaBA 02 OMUIXOM HOMYCOUAN MYXHUT 0a XUco0
MepaBajl. MexaHn3Mxou IyluaanaBuy cromaxo 60 muénapasun ABA a3 sikuanj
Mapxuian 0a XaMm aJloKaMmaH] noopat MeOOIIaH . DBOJIOTCUSU MOMYIH TaH3UMHU
BoOacta 0a ABA Ba MexaHu3MM Japkd OH HU3 Jap ajnabuétu myocup Oappacii
rapJiuaaacT.

Tung, M. Hakmu ABA-po 4yHHH mIapX MEIUXaH]I: «KUCIOoTau abcuci nap
IIAPOUTH HOPACOMH 00 MyIIUAAIaBUd CTOMaxo, TaFWMpW Ty3apOHaHIarvuu
MeMOpaHaxo, YaMbIIIaBUU OCMOJIUTXO Ba (paboJIIaBuu TeHXOoW Myxoduzatupo 0a
xaM MemnaiBangan [153]. n paBan 0apou HUTOX, IOIITAHU X0JaTH OOUM pacTaHi

Ba KaM Kapjaanu Tanadu 00 axaMUsATH acoCil T0pa/l.
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ba Tapkuaun M. B. Bacuneiiko, «kucimoran abCHCH gap MapoOUTH HOPACOUH
00 Hakmm myxodwu3zatit nopaa» [10]. Mu Ba3zuda maxcycan qap MapouTH XyIIKi Ba
KaMoO# paBIIaH 30XUp MeTapAal.

A. B. IluroneB Ba xamMmMmyaiuiioH HHU3 Hakmu Myrtooukmasuu ABA-po
TabKUJl HAMyJla, KallJ] MEKyHaH/I, KA «KUCJIOTau abcucii 6a pacTaHit Jap 1mapouTu
mypid Ba XyIIKi Kymak MekyHan» [49]. Un mabaymor pobutan ABA-po 60
YCTYBOPHH pacTaHi 02 OMUIXOW a0MOTUKI HUIIIOH MEIUXA.

Jlap uH paBaHj Ha TaHX0 MUKI0pH ABA, Ganku TaFiMpoTH Mac a3 CHHTE3U
cadenaxo HU3 axaMUATH KaJOH JOpaH]l, 3€p0 OHXO (PabOMUATH Yy3bXOU POXH
CUTHAJIUPO JAKUK TaH3UM MEKyHaHja. Mapxuian kanunai ¢habvonmasuu cadenaxon
SnRK2 wmeboman, ku oro3u ¢GaboilIaBid Ba TAKBUSATH OH XaM4yH paBaHIU
TUHAMUKA TaBcud Merapaan. BOKyHHIIXOM OCMOTHKHA MeTaBOHaH7 00310pwun
PP2C-po 60 umtupoku BIK1 o301 cozana. Taxiammm renomuu omnan SNRK2 nap
raHayM HU3 Try3aponuaa miyaaact. Jlap pacranuum Bletilla striata poGuran
¢bynkcumonanuu PYL, PP2C Ba SNnRK2 nap BokyHuin 6a mapouTH HOMYCOUJ
Oappacii rapauaaacr.

I'omeoctasu ABA a3 cunTe3, kaTaboIM3M Ba HMHTHKOJIM OH BoOacTa
meboman. Hamynau paBmanu wH paBann TaHzumu ABA map Gaprxou apaxuc
XaHTOMHU XYIIKcoNid 0a xuco® mepaBaa. Acocu coxtopuu OapoBapianu ABA
taBaccytd ABCG25 HU3 HUIIIOH J0/1a IITy/1aacT.

A3 nuroxu ¢usuonorii, ABA meTaBoHaa pyliid pernia Ba BOKYHHIIIXOH
rUApPABIMKUPO 0a kamoOit BoOacTa 6a MUKAOp Tarkup auxand. Mnosa 6ap un, ABA
0a upTHOOTH OaliHMXy4alipaBii TACUP PACOHU A, 3SUUUH TIA3MOECMAX0PO TaH3UM
Kapja MeraBoHajd. bumocmHTe3, MeTabonm3M Ba TaH3MMH BoOacta 6a ABA map
paBaHIIM ITyXTapacuu MeBa HU3 Oappaci Iry1aacr.

Hap tyxmuu Arabidopsis thaliana ycryBop kapaanu 6ab3e ab30u TypyXu
PYR/PYL/RCAR metaBoHaa 00310pUH HEII3aHUH TYXMHPO, KU a3 4oHHOu ABA
0a Byuy1 Meosi, cabyKkTap HaMOS Ba XaCCOCUSATH TyXMPO TaFiup IUXas.

HNap noupam poOutam  MyTakoOWIu  (PUTOTOPMOHXO,  SUIAAUSITH

dbyukcuonanuu ABA Ba GA xaMuyH sike a3 MPUHCUITXOW aCOCUH TaH3UMH X00OpaBit
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Ba HELI3aHUU TyxMmil Oappacit memaaj. Jap Tyxmu nepuiuia ABA Ba GA xampox
00 TaH3UMHM TeHX0 0a TaxamMmyimaszupit 0a XyIIKIIaBA MYCOHJAT MEKyHaHI.
XaMuyHUH Jap 4YyBOpMMakka HHUIIOH jAoja Iynaact, ku ABA wmertaBoHan
TAaKCUMOTH ayKCHHPO Jap pellla XaHTOMU TabCUPH IIYPH TaFUUpP IUXA.

ba Kanammuukora E. A. Ba xammyaimudoH, «3uaauatu puznoiaorun ABA
Ba THOOEpEINTMHXO MaxcCycaH Jap TyxMmidi paBmiaH act: ABA xo0paBit Ba
HUTOXJIOPUU XOJIATH OPOMUPO AACTTUPH MEKYHal, Jap XoJie KU ruO0epesTmHXo
HEII3aHupo MeTe30HaH [25]. H 3uanuar 6apou mapxu TaH3UMHU HEI3aHUH TYXM
Ba I'y3apulIM pacTaHil a3 XojaTh XoOpaBé 0a pymau (paboia axamMusiTé MyXUM

hi(eJox:i

1.1.2. Ap3oHmMITAH3MMKYHAH/IAX0H CHHTEeTHK ((pUTOPEryIATOPX0) Ba
TabCUPH OHXO0 02 paCTaHUXO
bap xunodu ¢uroropmonxou tabuid, Ku Aap OopTaxom Xyau pacTaHiu

CHUHTE3 MeIIaBaH, (PUTOPETYIATOPXO acocaH XaM4YyH MOJIaxou a3 OepyH
uctudoaamasanga Oappacit merapaana. OHxo 0Oa paBaHnxow (U3HOJOTH Ba
OMOXUMHUSBHM pacTaH# TabCHPH MAKCATHOK pACOHHWIA, METAaBOHAHJ Ca03wIl,
WHKHIIO(, TAIIAKKYJIH XOCUJI, YCTYBOpi 62 OMUIXOM HOMYCOUJIM MYXHUT Ba cu(aTh
MaxCyJIOTH pacTaHupo Oexrap HaMosiHA. A3 HyKTaum Hazapu (U3HOJIOTHUS Ba
OMOXUMHUSAN  PACTAHUXO, (DUTOPETYISITOPXOU CHUHTETHUKHA TaHXO BOCHTAH
arpoTEXHOJIOTH HECTaH], OalKu XaM4yH MoJjaxoe ap3&é0m memaBaHa, Ku Oa
HU30MXOU TOPMOHIA, MyOoIuiian MoAAaxo, ¢habonusTu GepMEeHTXO0 Ba 4aBOOXOHU
MYTOOUKIIIABUH pPACTaH!l TAhCUP MEPACOHAH]I.

ba tapkuau Yakhin O. I., «butoperyasTopxou CHHTETHK# 1ap TEXHOJIOTHAN
KHUIIOBap3il Oapou ujopa KapJlaHu cad3uill, OanaHj OapOoIITaHU YCTYBOpH, KaM
KapjaaHu Taidadu Xocusl Ba OexTap HaMmyJaHu cudatu MaxCyJloTH pacTaHi
uctudona memasana» [161]. VMH aHgema HUMIOH MeAuXad, KU aXaMUsTH
GUTOPEryJIATOPXO HA TaHXO Jap IIApOWUTH TaypuOaBil, OAJIKW Jap aMaiusu
WCTEXCOJIUHU pacTaHUIIAPBAP HU3 Ha3appac MeOoIa.

ba anpmemam Van Oosten M. J. «peryiaiTopxod CUHTETUKHA Ba

OMOCTUMYJISITOPXO Jlap MapBapHUIlIM HUXOJIX0 aXxaMUsATH aMaliid gopady» [155]. Uu
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HYKTa MaxcycaH 0apou 3MpoaTxoe MyXUM acT, KU Jap MapXuIaxou aBBajiu CaO3UIIl
0a OMWJIXOM MYXHUT XacCOC MEOOIIIAH]I.

Jlap 1mapouTH TabCUPU OMUIXOM HOMYCOHUJ MCTU(HOAAN CTUMYJISTOPXOU
pyUIa sike a3 poxxou Oanmana OapAoImTaHd KOOWIUATA MyTOOMKIIABUU pacTaHii 0a
xuco6 mepaBaa. M. J. Van Oosten Ba XxammyanmioH Kaili MEHaMOSHI, KU
«ucTU(OIau CTUMYJISITOPXOH PYLIA SIKE a3 POXX0HU OexTap KapAaH! MyTOOUKIIIABUU
pactanii meboman» [155]. Uu xomar Gapon TaxKMKOTH MapOyT 0a TabCcHpu
naiiBacTaruxou HaB 0a caO3WIll Ba PYILIIU aBBAIM PACTAHI aXaMHSITH Ha3apuUsBi
Jopa.

[lemkopkapan Tyxmid 00 CTUMYJSITOPXOM PYyLIA MeTaBOHaA Oa Oexrap
mIyJaHyd cab3umy JabopaTopil Ba caxpoid, TE30HWAAHHW PYILJ, OanaHa NIyJaHU
XOCUJTHOK# Ba cu(aTu TyXMmii, HHIyHHH OeXTap rapuaHu X0i1aTu GUTOCAaHUTapUu
KUIIIT30PX0 MycouiaT Hamosia. Jlap 3upoaTxou JIYOUErii MH Machalla axaMUsiTH XOC
JI0pajl, 3epo MapXujiau HEII3aHWW TyXMil Ba TallaKKyJu pellladyad aBBayidsg Oapou
MHKHIIO(Y MUHOABAAN HUXO0JI acOCh MeOoma.

E. A. Ma3ssikuna, 1. B. Ko3noBa Ba O. A. bparuna gap TaxKMKOTH XY/l OW/T
0a 1yOuén MabMyJIi HUILIOH MEIUXAH/, KK «KOPKapau TyXMid 00 (pUTOPEryIaTOpX0
MaxCycaH Jlap MapXujau ca03uIll MyXHUM acT, 3€pO Jap XaMUH JlaBpa TAIIaKKyJId
pemraya, gpabomaBuu GEPMEHTXO Ba OFO3U (POTOCUHTE3 MyailsiH Merapaam [36].
Wu panen 6eBocuta 6a MaB3yu pucoJia alOKaMaHJ acT, 3€p0 TAbCUPH XOCHIAXOU
TJIMTCEPOJT HHU3 JIap MapXWIaxOd aBBAJIMHM Ca03WIN Ba pymiau Jyoué ap3éom
Merapaa.

A. C. ®ununnosa Ba C. B. Xapkosa gap TaxKMKOTH MapOyT 6a KOpKapau
MEMIa3KUIITUA TYXMUU JIYOMEWM MabMyNid KaJl MEHaMOSIHA, KU «uctudogan
PEeryJIITOpX0 Ba OMOCTUMYJISITOPXO POXH OOIBTHUMOAM OeXTap KapJaHU CaO3UIIU
Tyxmit MmeOoramy [70]. A3 uH py, Taxawiu GUTOPETYIATOPXO Aap 3epoodu MazKyp
0apou aCOCHOK HaMyJlaHU KHUCMHU TayprOaBUH TAXKUKOT 3apyp MeOoIa.

PerynsTopxon pymau pacTaHi KOJUpPaHI YCTYBOPHH 3HpOaTxopo 0Oa
OMIJIXOM HOMYCOWJM MYXUTH OepyHa Ba MAaTOTeHXO OayaH; OapIopaHi, KU HH

HUTOXAO0PHH XOCHIIHOKHUPO Jap IapoOruTH HOMYCOUJIU BETCTATCUA TAbMHWH MCKYHA/.
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ba Taskuau N. P. Bityutskii Ba xammyammdoH, «uctudonan OUOCTUMYISITOPXO 0a
OexTap IIyJaHu Py Ba X0JaTH (PU3UOJIOTHH paCTaHUXO Mycou1aT MeKyHam» [90].
WH MaBKe'b HUIIIOH MEINXal, K ONOCTUMYJIATOPXO Ha TAHXO0 0a HUIIIOHINXaHIaX 0!
Mopdororii, Oamku Oa XojaTH YMyMUU (U3HOJIOTHU paCTaHid HHU3 TabCHUP
MepacoHaH/I.

Jlap caTXy MOJIEKyJIaBil caMapaHOKHH (DUTOPETYIATOPXO a3 XoJjaTu
PETCENnTOPX0, TPAHCIOPTEPXO, PEPMEHTXO Ba OMUIXOH TPAHCKPUIICHOHI BoOacTa
meOoman. MHcerudomanm OepyHaum peryisTOpXxoW Pyl HMKOHHMATH OaslaHg
OapoImTaHd TaXamMMYyJIMa3upud pacTaHUpo Oa mapouTH HoMycoun dapoxam
Meopan. MnopakyHuu cudaru MaxcyiaoT 0abJ a3 4yaMbOBapi HU3 TO aHjo3ae 0a
uctudogan cTpaTerusixou Boodacta 6a GUTOPETYISITOPXO TaKsl MEKyHAaI.

ba Tapkuau P. du Jardin, «camapaHoKuu OMOCTUMYJIATOPXO a3 OH BoOacTa
acT, KM OHXO Ha XaM4yH FU30U OJiii, OAJIKM XaM4YyH MOJJIaXOW TabCUPPACOH Oa
MyOOUIan MOJJIaXx0, XOJaTH AHTHOKCHUJAHTA Ba CUTHAIXOM JOXWJIMHM pacTaHi
aman mexyHauq» [100]. Ua dbapkusar 6apou 4y 0 HaMyJJaHU OMOCTUMYJISITOPXO a3
HYPUXOHU MabMYJIUU FU301 aXaMUATH MYXHUM J0pa.

Y. Rouphael Ba G. Colla xycycusaru OucépcamMran TabcUpu
OMOCTUMYJISITOPXOPO UYHUH IIApX MEIUXAH: «OMOCTUMYJIATOPXO OJaTaH SK
HYKTau STOHAW TabCUP HAJOpaHJ; OHXO METABOHAHJ XaM3aMOH 0a MyOojuiau
HUTPOTEH, CHHTE3M MUTMEHTXO0, XOJaTH 00 Ba MyXohu3aTh aHTHOKCHIAHTH
Tabcup pacoHanm» [144]. WMn xycycust cababu oOH Merapaaz, Kd TabCUPHU
OMOCTUMYJISITOPXO JIap pacTaHil ojlaTaH MayMyi Ba BobacTa 0a XojaTu (GU3U0JIOTHI
OH 30XHp MEIIIaBa/l.

bapou HumoH noxanu rypyxxou acocuu (PUTOPETYISATOPXON CUHTETHK Ba

CaMTXOM TabCUPH OHXO MabIyMOTH YamMb0OacTi Aap yaaBaiu 1.5. oBap/a mryaaacr.

Yaasamu 1.5. I'ypyx0anauu ¢puToperysiToOpxou CHHTETHKHA Ba CAMTXOM TabCHPH
OHX0

I'ypyx Hamosinparon MexaHu3MH aMaJl Camtxou uctudoaa

AHTE3UIIN MyXTapaci,

Tariipyu MeTaboau3Mu

[TyxTapacuu meBa,

O30aKyHAHAATOHU TaH3UMH PYII, OamaH

Oredon AHIIX0, KUCIOTaX0U _
ITHIIEH ¢ KAFIXo, K 0apIoITaHu YCTYBOPH
OpTaHMKH Ba
0a xobuaan
AQHTOCHAHUHXO
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ITakioOyTpaszon Ma KYHUU
yb ’ MIYARY Tan3umu ad3ounm,
YHHUKOHA3011, OnocuHTE3H _ _
PerapnmanTxo yCcTyBOp# 0a 1Iypi,
TPUHEKCAIaK-3THII, ru00epeInHX0, _
_ MaKI0aHANH pacTaHl
nporekcaanon-Ca KYTOXKYHHH TIOSI
Ma KYHUH Bananng Oapoomranu
HNuruburopxou pyuia Xsopuau METUKBAT MAYARY _ o DI -
a(3oumH BereTaTuBi YCTyBOp# 6a XYIIIKCOITi
AHre3umm pera MHKpOKIIOHKYHH,
Ayxkcunxou cuntetukin | 1AA, 2,4-D, NAA p i MeBanapBapi,
TaH3UMH MOp(doTreHe3
TaIIaKKyJIN pemia
AHre3umm [IpaiiMuHT, mapBapuIIn
CUTOKMHHHXOU BAP. 2-iP pereHepaTcusau HaBaa, | in Vitro, Gamamm
CHUHTETHK ' TaH3UMHU TaKCUMINIABUU | OapaoIiTaHu
Xyuampa XOCHITHOKIA

bamann 6apoomranu

Tanzumu poxu PP2C TAXAMMYIIIA3HDA 6a
ABA Ba aronuctxon oH | ABA 3x30reHH Ba MEXaHU3MXOU mzi i Bz ra P
BoOacTta 0a ABA yP Aurap

OMILTXOW HOMYCOHJT

Mopanaxon 030AKyHaHAAaW OTWICH, a3 4Yymja d5TeoH, aap amanusu
KUIIOBAap3ii MaBKew MyXuM jgopada. OHXO MeTaBOHAHJA OFO03U ITyXTapacupo
OapaHre3as]i Ba MH paBaH/ oJaTaH 00 603CO3UU METa00IM3MHU KaHIX0, KUCIOTaXOH
OpPraHHKil Ba aHTOCHMAHWHXO XaMpOX Merapaai. Perymaropxow 030AKyHaHOaH
ATHJICH MyXTapacHUpO TABACCYTH AHTE3WIIM METa0OIM3MHU KaHAX0, KHCIOTaxo Ba
aHTOCHMAaHUHXO (habos Meco3an. Jlap paBaHIU MyXTapacuu KIMMaKTEPUKA HAKIIH
HadacKalil Ba aXxaMUsITH OKCHJIa3ad aITePHATHBI HU3 MyXOKHMa ITy1aacT.

OtedoH MeTaBOHAA TAaFUUPOTH yuaanK udoaan reHxopo 6a Bydys oBapaj
Ba 0a paBaHIXOM MHPIIABUUA Oapr TabCUP pacoHaj]. XaMUYyHHUH HUIIOH JI0ja
IIyAaacT, K OH HU30MU TOPMOHA Ba TPAHCKPUTICHOHUPO, KU 60 ad30UIITN IryMopan
TyJIXOM MOJMHA Jap Kaay ajJoKaMaH] acT, Tariup meauxan. Tabcupu sredon Oa
yCTYBOpHMH TIOS Ba MyKOBHMMAaT 0a X0OWJaH Jap XaTXOW T'YHOTYHH YyBOPHMAaKKa
ap3€6i mymaact. Mnosa Gap uH, 3TeOH METaBOHA] 4a30M a30TPO KOXHUII JTUXA],
Bajie caMapaHOKUHU UCTH(oIau oHpo OexTap Hamosd. Jap Zoysia japonica 6oman,
TabCUPH ITEPOH 0a MeTabOIU3MU XJIOPODUILIT Aap MIAPOUTHU CaAPA XaMUyH OMUIIU
HOMYCOUJ] MyaiisiH Tap/I1/1aacrT.

JI. B. YymukuHna, JI. 1. Apabosa, B. B. Konnakosa Ba A. ®@. TonmyHOB HaKIIH
THJICHPO XaMUyH TaH3UMIapu (U3HOJOTHA YYHWH IMapX MEANXaHI: «ITHIEH 00
Tariup JT0JaHU SKCIIPECCUSI TEHX0M MapOyT 0a neBopau Xyd4aipa, HadacKanrii Ba

Myxodu3zaT MeTaBOHaJ Try3apuiind 0odTaxopo a3 xonatu ad3ounn O6a XojgaTu
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nyxTapacii € nupiasii TesoHaq [78]. Un xycycust 6apou paxMugaHu TabCUPH
3TeOH XaMUyH 030JKyHaHIa!l STUJICH aXaMHUSITH KaJIOH J0pa.

PerapganTxo rypyxu Aurapu MyXuMu (PUTOPETrYISTOPXOM CHUHTETHKA Oa
xuco0d MepaBana. OHXO acocaH TaBacCyTH MaxJyld HaMmyJaHH OHOCHHTE3U
ru00epeIUTMHXO Japo3IIaBUu OsIpo 003/101ITa, AKIA YMYMHH PacTaHUPO TaFuup
Menuxanna. IlakmoOyTpazon xaMyyH peTapllaHTh KIACCUKA 00 MaxJIyAKyHHUH
OMOCHHTE3M THUOOEpeUIMH J1apo3UIaBUM NOSpO 00340pA MEKyHaJ Ba IIAKIH
pacTaHupO TaFiup MeIUuXal.

ba annemran C. C. Tapacos, E. B. Muxanés, A. 1. Peukun Ba E. K. KpyToBa,
«peTapJaHTX0 00 MacT KapJaHu caTXu TMO0epEeUIMHXO JapO3IIaBUU MOAPO MaxX 1yl
MEKYHaH]I, Bajie Jap 0ab3e X0JaTX0 METaBOHAH]] YCTYBOPUU MEXaHUKIA, TAKCUMOTH
ACCUMIJISITXO Ba HUIIIOHJIMXAHJAX0W XOCUJIpo OexTap HaMosiHa» [64]. H Tabcup
0apou 3UpoaTX0e MyXUM acT, KU YCTYBOPHH I1051 Ba TAH3UMH a(30UIIIN BET€TaTUBM
Jlap OHXO axaMUSATH UCTEXCOJ A0pal.

[TaknoOyTpa3on MeTaBoHaJ OapHOMAaxOM HEII3aHMM TyXM Ba PYLIIU
OapBaKTUU pacTaHUPO 0a TaBpH Ha3appac Tariiup auxan. Mu moana nap 3upoarxou
oUTap HU3 TabCUPH MYXHM HHIIOH JI0Aa, XaHTOMH Ty3apuil 0a MapXuiau
pPENpPOYKTUBIA Oa TaFpEOHU TapKUOKU TOPMOHXO MycouaaT MekyHas. Mctudonan
OepyHan yHUKOHa30i1 Oormraa, 00 OexTap HIyJgaHd METa0O0JIM3M Ba XOCHIIHOKHH
OMpPUHY J1ap MIAPOUTH IIYPH aloKaMaH]l JOHUCTA 1Ty1aacT.

Bbapowu nporekcagnoHKaITCU TAbCUPY TEXHOJIOTH 0a MakI0aH 1K pacTaHi
Ba XOCWJIHOKHM HULIOH A0ja wynaact. Mctudonan o metaBoHaa cuatu aHryppo
TABACCYTHM TAaFWHUPU CATXW TOPMOHXOM OJHIOTEHH, MeTaboNIM3MU KaHIXO Ba
KHCIIOTaXOM  OpraHukii  Oexrtap  Hamosin.  Jlopymommu — OGaprit 00
MPOTEKCATUOHKAITCUH MYTOOMKIIABUU MOIIPO 0a TabCUPH IIYPUU HIIKOPH
XaM4yH OMUJIM HOMYCOH]T a(h30UIIl METUXA/I.

Nu momna MeraBOHAJ YCTYBOPMHM TMOS Ba HUIOHAWXAHIAXOU XOCHIIPO
oexrap co3aj. XJI0pUIU METTUKBAT HA3 XaMYyH HHTHOUTOPH PYIILT aXaMHITH aMaJli
nopan. Jap Glycine max (L.) Merr. xiopuayd MemuKBaT METaBOHAI ad30UIIH

BEre€TaTUBUPO MaxayJ Kap/a, XaM3aMOH YCTYBOPHMU pacTaHUpPO 0a XYIIKCOJIA
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oextap Hamosn. [lap kapromka Oomraa, TabCHpW TaH3WMIApOHU pymia Oa
XOCUJTHOK, ITAKJIM TYFaHaX0 Ba KOOWIUSATH HUTOXJ0pi Oappacii rapauiaacT.

AYKCUHXOM CHUHTETHMKI Ba MOJJaXOM AayKCMHMOHAH]I sIKE a3 TypyXXOoH
acocun (uroperynsaTopxo Mebomana. OHXO MaxcCycaH [ap TalllaKKyJdu pella,
MUKPOKIIOHKYH#, UIOpaKyHUH MOpQOTreHe3 Ba TEXHOJIOTUIXO0N MeBanapBapii Baceb
uctudoaa MemaBana. BUOCHHTE3W ayKCUH Jap Py Ba MyTOOMKIIABUM pacTaHi
0a mapouTH TariupéOaHIan MyXUTH 3UCT HAKIINA acoci MeOo3a. Jlap mrapouty in
Vitro mypakkaOuy BOKYHHIIIXOH BoOacTa 6a MHUKIOp XaHromu uctudomaun IAA Ba
2,4-D HumoH faona nrymaact. Jlap 00Fmopi TaXJ M XaMTHPOUH TPAHCKPUTITOM# Ba
TOPMOHI XaHTOMHU aHre3uinu pemaxou wioBarii 60 NAA oBapaa urymaacrt.
Uctudonaum 2,4-D nap TeXHOJIOTUSIXOU MEBalapBapi HU3 a3 Py Tabcup O6a pyui
Ba TapKUOW XMMUSIBUU MeBa ap3E0ii rapIuaaacT.

CUTOKHMHUHXOU CUHTETHKI XaM4yH (buTOpETYIATOPXO nap
MUKPOKJIOHKYHH, aHT€3UIII HaBja, TAH3UMH PYIIIU Oapr Ba Oananj OapaolTaHu
XOCHJIHOKIA axaMuATh KanoH jopadi. IIpaitmunr 6o BAP 06a Gexrap mynanu
ad3oulll, YaMbIIIaBUM aHTUOKCUJIAHTXO Ba METa0O0JIM3MU aHTOCUAHUHXO MYCOUJAT
MekyHan. BAP nHuyHMH MeTaBoHa Tabcupu 3axpoiayann Cu?-po 6a porocunTes
cabykrap Hamosif. [lap 3aiiTyH Tascupu MuKIopxou TyHoryHu BAP 0a
XYCYCUATXOH (hr3Hoiorii, ONOKMMHUEBH Ba TCHETUK J1ap IIapouTH IN Vitro 6appaci
mynaact. bamang OapaomTaHd WKTHUAOPUM XOCWJIHOKH TaBaccyTu xanadxou
reHeTuki, a3 yymia uctudonau ycynu CRISPR, ske a3 poxxou ad3amusiTHOKA
TaxXKUKOT 0a IIyMOp MepaBaj.

I"apuanne kucnoran adbcucit GuTOropMOHU TabUM MeOoIIIaa, Jap aMaJIks OH
XaM4yH (UTOPETYIATOPH SK30TeHil HU3 ucThudoma Mmemaan. Poxu Bobacta 0a
PP2C pap Oanana myaHd TaxaMMYJNAa3upUU KapTollka 0a IIapouTH WIYpy
UIIKOpiA XaHroMu kopkapau ABA Hakmm Myxum Me0o03an. CamMTu OMy3HIIN
aronrctxou ABA Hu3 TaBayqyxu maxcyc nopaa. OMy3uIlid 4yCcTy4yd arOHUCTXOU
tabuuu ABA Oapou percentopu PYRI1 unH camTpo gactrupin MexyHas,.

Hap conmxom oxup Mabhxymu  GUTOpPETyIATOpXo ©Oa  camTH

OMOCTUMYJISITOPXOM MauMyid HU3 Baceh rapauaaact. MH ryHa Moi1axo MeTaBOHaH,T
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FAUPUMYCTaKUM TaBAaCCyTH POXXOM TOPMOHIH, MEXaHU3MXOM MYyXO0(Hu3arTid,
TaBO3YHU PEIOKC Ba TAFHUPOTH METabOIMKI Tabcup pacoHaH . J[ap XaMuH 3aMuHa,
TJIATCEPOJI Ba XOCHIIAXO0W OH XaM4yH OMOCTUMYJISITOPXOU JOPOU aXaMUSITH UIIMiA Ba
amaJiii TaBaqYqYyXy Maxcycpo 4ajnd MEeKyHaH/.

Y. Rouphael Ba G. Colla tabkug MeHaMOSIHA, KU «OHOCTHMYJISTOPXO
MeTaBoHaH]| ad3ouin pema, GaboausTH POTOCUHTETHKHA, UCTU(OIal YHCYPXOH
FU301, YaMbIIaBUU MaiBacTaruxou Myxodusarii Ba KOOMIUATH OapKapopIlaBUu
pacTaHupo Jap IMIapOUTH HOMYycouj OexTap HamosiHI [144]. MH xycycust 6apou
TaXKUKOTH (PUTOPETYIATOPXO Ba OMOCTUMYIIATOPXOH HAB aXaMHUSATH MYXHM JIOPAI.

ba anpemam O. |. Yakhin Ba xamMMyamuimdoH, «OHOCTUMYIATOPXO 0a
paBaHIxou (U3MOJIOTUU pacTaHil Tabcupu Oucépcamrta mMepacoHann» [161]. Un
(UKp HUILIOH MEINXald, KU TAbCUPU OMOCTUMYJIATOPXO OAaTaH 0a K pOXHU ArOHaH
OMOXUMUSIBIT MaxXJly/l HAMEIIaBa/l.

['mutcepon Oa pymiau peiia TaBacCyTH TaH3MMH YaHJ POX Jap pacTaHUH
Arabidopsis Tabcup MepacoHas. ' THTCepoIT Ha TAHXO XaM4yH MOJIJIan FU30H, OalTK/
XaM4yH TaH3UMKYHaHJau paBaHIXOW (PHU3MOJIOTH HU3 aMmall Kap/ia METaBOHA/I.
['nmutrcepon MeTaBOHAJ XaMuyH WHAYKTOpPU MYyKOBHUMAaT Oa Oemopuxo 1ap
pacTaHUXOW TYHOTYH aMajl HaMOSI]I.

M. B. Shine, Q.-M. Gao Ba xammyaiidoH HaKIIM TauTcepo-3-pocdarpo
Jap CHUTHAJJIMXWW CHUCTEMaBHM pacTaHil Oappacii HaMyaa, HUIIOH MEIUXaH]I:
«TIUTCEPON Jap pacTaHil TaHXO MaHOau KapOOH HECT; BOPUIIIABUU OH Oa
MyOOUIal TIMTCEPONMITHAX0 Ba XOCHIIIIABHH TIHTCEPON-3-PhochaT UMKOHHUST
MeIuXaJa, KM WH TMaiBacTarid Jap CUTHAIIWXA Ba Myx0(HU3aT HINTHPOK KYyHAI
[147]. u macbhana 6apou TaXKUKUA XOCHIIAXOH TJIMTCEPOJI XaMUyH TTalBacTaruxou
JIOPOU TabCHPHU SXTHUMOJIUH ad30UINTaH3UMKYHAH/IA aXaMUSTH Ha3apUsBH T0pal.

Hap poburta 6a nyOu€ XxamMuyH OOBEKTH TaXKHUKOT, MApXWJIaW HEII3aHUH
TyXMid Ba TalllaKKyJU pelllad aBBaJIMs MaxCyCcaH MyXUM MeOoIas, 3epo Max3 aap
WH MapXuJjia pacTaHit HucOaT 0a OMHIIXOU OEPYHil, a3 YyMJiia MOJIJIaX0H AK30TCHUHU
onocTuMysATOpH, Oemrap xaccoc mebormaa. M. Vidak Ba xammyamindoH XaHrOMH

TaxJIUIM 004abOwuIl, Hell3aHhl Ba XyCyCHATXOM (DEHOTUIMH HUXOJIXOU aBBAIUSU
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sKJaH] Hamynaxou Mmaxamumam Phaseolus vulgaris HummoH momaanHz, KA «paHTy
aHzo03aM TyxXM Oa cyppatu o004yabOwii, napadam oceOmasupuu Xydaipa Ba
HUIIOHANXAH/IaX0H aBBAJIMHU PYIIIU HIUXOJ TAbCUPH Ha3appac MepacoHaay [156].
NH MabIyMOT axaMmusITH YMYMHUMETOAOJOTHM MapXwjiad HEMI3aHid Ba PYIIIN
asBajuau Phaseolus vulgaris L.-po Tacauk meHamosa. Jlap TaXKUKOTH MasKyp
XaMHH MapXujia XamMuyH JaBpau MyBOPHK Oapom ap3éOuu TabCHUpU XOCHUIIAXOH
TJIATCEPOJ UHTUX00 Merapaa.

ba TtaBpu wmmucon, tmOku mawbaymotru J. HU Ba xammyamnudoHn, map
taypubaxo 00 pacranum moxenu Arabidopsis thaliana omkop rapammaacrt, ku
MIATCEpONT 0a pPymad CHCTEMaW pelia TabCUP pacoHHa, SKYaH7 MAacHpH
MeTabomukupo 0o3ran3zum meHamosn [113]. dap xopu E. G. Ortiz Lechuga Ba
xamMmyaudoH MyKappap Iryaaact, ku jaap Jiyouéu masmyini (Phaseolus vulgaris
L.) rmuTcepos 6a HelB3aHi Ba MapXWIad aBBaIN PYIIIN PAaCTaHil TAbCUP PACOHU]IA,
HXTUMOJHU UCTU(HOAAN OH XaM4yH MOJJIal JOPOU TabCHpHU a(30UIITAH3UMKYHAH/IA
Byuyn aopan [135]. Unosa 6ap uH, gap mypypu cucremasuu A. P. S. Novaes Ba
XaMMyaui(oH TacIuK rapauaaact, K| TIIATCEPOI Iap sSIKYaH]l HaMyId PacTaHUXO
XaMuyH OapaHre3anjan ToOOBapii aman HaMyjJa, paBaHAXOW (PU3HOJOTHA Ba
myxohuzatupo habvos kapaa meraBonay [134].

Jlap poOuta 6a Xyau TIUTCEPOT Ba XOCHUJIAXOW OH, TaBpe Jap amaOueTH
MaxCcyCc HHUIIOH JoJa InyjaaacT, uctudogan OepyHau OH XaM4yH OMMJIU
OapaHre3aHIad MYKOBHUMAT Ba TaH3UMKYHAaHIIaW pPaBaHIXOW (HU3MOJIOTA map
MapXWJIAXOW aBBaJM PYUIAM pacTaHid axaMUsATH amani aopan [113; 122; 123; 134;
135; 147]. A3 uH py, 6apou TaxKUKOTH Ma3Kyp MapXujad HElI3aHUU TYyXMid Ba
TAIAKKyJIu perran aBBanusu j1youé - Phaseolus vulgaris L. - xamuyH naBpau
acocuu ap3E0MU TabCUPH XOCHIIAXOW TIUTCEPOJI MHTHXO00 TapJuaaact, 3€po Max3
Jap WH J1aBpa 4aBoOu (PU3M0IOruM pacTaHii 6a MoIIaxou dK30TeHi OemTap ndoaa
meé0an [113; 122; 123; 134; 135; 147].

Hlap ©Oapobapu TJIMTCEPOJ, MOAAAXOW JUTapu OHOCTUMYJISITOpHA HU3
MaBpUIU OMY3UIl Kapop TrupudTaana. Macanan, npaiMuHT 00 TEPOKCUIU

XUIPOTEH METABOHA/l TAXaMMYJIIA3UPUHU PACTAHUPO Oa XYyIIKCO ad30UI AUXA/.
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Tperano3a XaMuyH HWINOTAPOKYHH MYXUMHU TaXaMMyjmnazupin O0a OMUIXOHU
HOMYCOUAM MYXHUT Jlap pacTaHuxo Oappaci mrynaact. [ mucunOGerann Oomana, nap
TaH3UMHU (PaboIuATH (PEPMEHTXOM AHTUOKCHUIAHTA Ba YaMbIIABUU HOHXO Jap
raHayM XaHI'OMH IIypHA HAKII JOpaL.

Taxusin MaxCcy0TH TapKUO# Ba YOPit HAMYAAHH YCYIXOU MYOCUPH TaH3UMHU
ad30UIIM pacTaHil sIKe a3 CAaMTXOM aMallud PYUIAM UH coXa O0a xucoO MepaBaj.
XaMuH TaBp, (UTOPETYIATOPXOHM CHUHTCTHKHA Ba OHOCTUMYISTOPXOU MYOCHP
BOCUTau MyXUMMU UJOPAKyYHUH PaBaHAXOM (hPU3HOJIOTH Ba OMOXMMUSBUU pacTaHii
MeOommang. OHXO UMKOHMAT MEAUXAH[A, KU ad30ull, pylil, XOCHUIHOKHA, cudaTu
MaxCyJOT Ba YCTYBOPHUU 3HUPOATX0 O0a OMHUIXOM HOMYCOMJAM MYXUT Oa TaBpHU
MaKCaJIHOK TaH3MM Kapja maBaHia. Jlap WH 3aMuHa, OMY3UIIM TJIMTCEPOJ Ba
XOCWJIaXOU OH XaMUyH TYpyXW SXTUMOJUU a]30uIITaH3UMKYHaHAaxo Oapou
TaxXKUKOTH Ma3Kyp aXaMHUATH MaxCyCH Ha3apHsBid Ba amalii Jopaj.

1.2. Acocxou pu3noJI0ri Ba OUOXMMUSBUU TAbCUPH [JIUTCEPOJI Ba XOCHJIAX0H

OH 0a pacTaHUX0
I'mutcepon nap Xy4daiipau pacTaHii Ha TAHXO XaM4yH MaHOau KapOoH, OaKu

XaM4yH fIK€ a3 WIITHUPOKYUEHW MYXHMU MYyOOJMIal MOJJax0 Ba pPaBaHIXOHU
dbusnonori ap3éom Merapaa. AXaMusTH aCOCUH OH TSl a3 Xxama 00 BOpHU/IIIaBii 0a
MyOOIMJIad TIIUTCEPOJUNHUIXO Ba XOCUIIIIABUU META00JUTH KaJUIA - TIUTCEPOII-
3-pocar € G3P - Bobacta mebomian. MH maiiBacTarii MeTaBoHaa € TaBacCyTH
dbochopkynun rmutcepo, € a3 nuruapokcuacetrondocdar - DHAP - 60 umtupoku
dbepmentn G3PDH xocun rapaan.

ba tavkumu M. B. Shine, Q.-M. Gao Ba XxammyautQoH, «TIUTCEPOI-3-
dbocdar MmeTaBoHA XaMUyH MaBaH Iy OaltHU MyOoa1sIan KapOOruapaTxo, CHHTE3U
JUTIUAXO Ba YaBOOXOM MAaCyHUH pacTaHil Xu3MaT KyHaJl, 3p0 OH XaM Jiap COXTMOHHU
MeMOpaHaxo Ba XaM JIap CUTHAJIXOW CUCTEMaBi UIITUPOK MeHamosiny [147]. Un
HYKTa HUIIOH Meauxal, ku G3P TaHxo mMaxcyJioTd MoOaiiHuM MyOouia HaOya,
Jap TalBacT HaMyJaHW paBaHIXOW SHEPTeTHKM, JUNUAN Ba Myxodwusarii HHU3

axaMusT J0paj.
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A. A. Lavell Ba C. Benning nap Taxjiuian MyOOauiIau MIUTCEPOIUITHIXOU
pacTaHii HHUIIOH MEIUXAHI, KW «TJIUTCeposl TaBaccyTH  (QochopkyHun
dbepMeHTaTuBii 0a riuTcepos-3-docdar tadbaun €dra, MUHOABA METaBOHAI 0Oa
cUHTE3W (OCHONUNUAX0, TPUACHITIUTCEPOIXO Ba CUTHAIXOU MYXO(HU3aTHH
cucremanii Bopua masaay [120]. A3 uH py, TIUTCEpO MeTaBOHA ] 0a YaH[ caMTH
MyOoauIan MoOJAaxo, a3 4yymia Oa TallakKyJId MeMOpaHaxOo Ba CHUTHAIXOHU
Myxo(u3atii, TAbCUP PacCOHA].

Hap xamuu 3amuHa M. B. Shine Ba xammyamindoH TabKug MEHAMOSIH/, KU
«G3P pgap MHTUKONM CUTHAJIXOM MyXO(H3aTUU CHUCTEMABH HIITUPOK MEKYHA]»
[147]. IH MabiiyMOT Oapou TaxKHUKOTH MapOyT 0a TabCUPH XOCHJIAXOHU TIIUTCEPOIT
aXaMHATH Maxcyc Jopajl, 3€p0 OH HMKOHMSIT MEIuXaJl, KU TabCUPU YyHHH
naiBacTaruxo Ha TaHXO a3 HyKTau Hazapu FU30M, OaJKu a3 YUXaTH CUTHAJN HU3
mapx J0/a maBai.

A. A. Lavell Ba C. Benning Haku My0o1uiiaBud UH aiiBacTarupo 4yHUH
yambOacT MekyHaHa: «G3P rupexu myxuMm OaiiHu MyOoamian KapOOruapaTxo Ba
munuaxo medommany [120]. A3 uH HyKTau Ha3ap, IIMTCEPOIT Jap Xydalpau pacTaHii
TaHX0 MaHOau KapOOH HeCT, Oasiku 6a MyOOIUIan TIUTCEPOIUNUAXO AOXUI ITy/1a,
MeTaBOHaJ] 0a paBaHAXOH TaH3UMil HU3 Tabcup pacoHan. Ownan reaxou G3PDH 60
BOKYHUIIIXOW PAaCcTaHil 02 OMIIIXOM HOMYCOHU/T Ba MEXaHU3MXOHW MACYHUAT POOUTAU
3U4 JAopaj.

bapou dpaxmunanu pooburau G3P 60 MybouIan TUMUIX0 Ba MEXaHU3MXOH

MyxopHu3aTit pOXXOUM acOCHU METa0ONMKUUA OH Aap 4Yaasaiu 1.6. HUIIOH Mona

HIyJaaHm.
Yaasauau 1.6. Poxxou metadoaukuu raurcepoJi-3-gocdart - G3P - nap pacraHuxo
Camt MaxcyJioT € paBana DyHKcus
Jlununxou MeMOpaHa, Tammakkysiu COXTOpXou

buocunTe3n munuaxo _
KYTHKYJa, CyOeprH MOHeaBil Ba xug3u 6opTaxo

banana mynanu yctyBopuu
a"re3umédra Ba MyxopusaTu
CHCTEMABHA

SAR, pobuTa 60 kKucnorau

Bokyaumxon myxoduzarin —
YHHIX yxo CaJIMCUJINA Ba OKCUJIM HUTPOTEH

Hap Glycine max (L.) Merr. taBcudu renomun onmnaun G3PDH Ba Hakiu oH

Jap YCTYBOpHH pacTaHii 0a BUpycxo Oappacii mrygaact. Jlap qyBopruMakka Oomra,

44



G3PDH-u cuto307#1 Ba WMIITHPOKM OH JAap BOKYHUII 0a OMMIXOM HOMYCOUIH
raiipm3uHaa TaBcu(d rapaumaact. G3P map pacramin 6a my camMTH acoci paBoHA
MelaBajJ: AKyM, Oa TalllakKyJld JIMIUIXOU MeMOpaHaBii Ba COXTOPXOHU
MyxoduzaTit; 1ytom, 0a (haboaBui BOKYHUIITXOU MyX0(]u3aTi.

Camti sikyM 00 TalIakKyIW JUINUAXOM MEeMOpaHa, KyTHKYJia Ba CyOepHH
anokamaHa MeOoman. Jlap MH paBaHA CKeJleTH TJIUTCEPUHN XaM4YyH KHCMHU
COXTOPHH JIMMUAX0 Xu3Mat kapaa, pepmenrxon GPAT, ATS1 Ba nurap yHCYypXou
MyOOIMIad JIMIUAXO0 TApKUOU MeMOpaHa Ba XyCYCHUSITXOU MOHEaBUH 0O0(PTaxopo
MyausiH MEKYHaH/I.

Camtu nytoM 6a ¢abojiIaBUM MEXaHU3MXOM MyXo(u3aTil Jap IIApOUTH
HOoMycouJ Bobacta act. G3P mMeTaBoHaj XaMuyH OMUJIM CUCTEMaBUU TaH3UM Jiap
Myxodu3ati MoHaH] 6a SAR umTrpok Hamos1 Ba 60 poxxou BoOacTa 6a KUCIOTan
CAIMCUIIN Ba OKCHUJIM HUTPOTEH poOUTau MyTakoOui joira ooman. ['nurceposn-3-
docdhar map cos XaMuyH CHTHald MAacCyHMHM CHCTEMaBUU aHre3umédra aman
mekyHaa. Mu xycycustu nyqonnban G3P acocHOK MeHaMosii, KA TIUTCEPOIIU
HK30TEHIl METABOHAJl XaM3aMOH 0a pyIJ, YCTyBOpi Oa IIapoOWTH HOMYCOHW] Ba
yp3ypIiaBuy MyXo(hu3aTu pacTaHil TAbCUP pACOHAI.

Q.-M. Gao Ba xammyamumM(poH [ap MAPXH YCTYBOPHUU CHUCTEMaBUU
ManIoNTy1a Kailg MCHaMOSIH/T, KH «yCTYBOPHUH CHCTEMaBHH Iaiomryaa 0a pacTaHii
UMKOHUST MEIUXaJ, Ki OabJ a3 aHT€3UIlIN aBBaIus Oa 1oMpan Baceu maTorenxo 0o
cypbar Ba KyBBau Oecmrap 4yaBoO auxam» [104]. Mu xomar Gapou daxmumaHu
TabCUPH TalBacTaruxoe, Ku Myxo(pu3atu cucTeMaBupo (Habosr Kap/1a METaBOHAH],
aXaMHATH MYXUM JTOpa.

M. B. Shine, Q.-M. Gao Ba xammyammupon Hakum G3P-po mgap
CUTHAJIMXUM CHUCTEMaBil YyHUH IIapX MeEAuXaHid: «riurcepoi-3-docdar aap
MyX0(hH3aTH CUCTEMAaB#l TAHXO META0OJIUTH MOOANH HECT, OAJTKM XaMIyH CUTHAIIN
XapakaTKyHaH7a 00 KHCJIOTaW CalUCWIA Ba OKCHUIUM HHUTPOTEH poOuTan
dbyukcuonanin aopan» [147]. Un pobOuta Oapon mapxu TabCUPH DXTHUMOJIUH
XOCHJIAXOW TJIHUTCEpOos 0a HU30MH MYyXO(HU3aTWM pacTaH@l acoCH Ha3apHusIBi

MEIUXas.
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Hap xamun camT Q.-M. Gao Ba xammyaimndoH TabKUAI MEHAMOSHJ, KU
«SAR ycryBopun gapo3myaaaTpo 0a Toupad Baced MaTOTEHXO TAbMHH MEKYHA»
[104]. Jlap OupuH4Y HUIIOH Joja Inynaact, ku rimrcepoikuHazan OSNHOI1 6a
yCTyBOpA 0a OeMopil Ba XYIIKCOJIA MYCOMAAT MEKyHai. ['muTcepos Ba KaHIXO
METaBOHAHJ] MYKOBMMATH pacTaHUpPO TaBACCYyTH POXXOM BobOacTa 0a KHUCIOTau
CaJIMCUJIN Ba OKCHUJIM HUTPOTEH TaH3UM HAMOSH/I.

Carbas, B. map Taxjmwim cucTEMaBUU XyJa YYHHH XyJloca MEOPaHI:
«TJIUTCEPONT XaMUuyH aHre3aHjan MyKOBHMAaT 0a OEMOpHUXOU pacTaHél TaBacCyTH
TaFHUpH pOXXOHW BoOacTa 0a KMCIOTau CAMCHIIA, OKCUIA HUTPOTEH, TIUTCEPOI-3-
dbocdar Ba xojaTu pelOKCUHU Xydaiipa TabcUp pacoHja meraBoHan» [171]. Uu
HyKTa 0a MaB3yu pucoja poOuTau MYyCTaKUM J0Paj, 3€pO XOCHIIAXOH TIUTCEPOI
HU3 METaBOHAH]I 0a pOXXOW CUTHAIIMK MyX0(hH3aTi TAbCUP PACOHAH]I.

ba annmemaun A. P. S. Novaes Ba xammyammu@oH, «TIUTCEPOS XaMuyH
MoJIeKyJlan OapaHre3aHjau yCcTyBopii 0a 6eMOpuXxou pactaHii 6appacit Merapaai
[134]. A3 nHykTau Hazapu (UTOMATOJIOTHS aXaMHSATH TIAUTCEepos Aap OoH udojaa
Meé0as, Ki OH METaBOHAJl PaCTaHUPO Telakii 0a BOKYHHUITN MyXodu3aTii oMoja
co3as.

Uctudoman rnmrcepon map ranagym 600 OanaHj OIyJlaHU YCTYBOPHUH
anresumédra HucOaT Oa cadenakiaBuu xyuiara - Erysiphales - amokamann acr.
['muTcepos Ha TAaHXO XaM4yH MOJIJIau FU30#, 0aTKi XaMUyH aHTe3aHIan X TUMOJIAN
MaCyHHUSTH pacTaHi HHM3 aMai Kapaa MetaBoHaia. Y. Li Ba xammyammndoHn map
Makosiau coyiv 2020 uH X01aTpO YyHUH IIApX MEIUXAH/I; «XaHTOMU OaJlaH/]l IydaHu
MYKOBUMAaTH aHre3umeédra pactadii kabjiaH oMojia MeliaBaja, OuHoOap uH 0abau
Iy4yop IIyAaH 0a MaroreH 4aMblIaBUU CUTHAJIXOM MyXoduzaTit Ba cadenaxou
MapOyT Oa maroreHes 3yATap meryszapamn [123].

Y. Li Ba xammyamumndoH nap TaxKukoTu coir 2016 oux 6a raHIyM TabKU
MEHAaMOSIHJl, KH «TJIMTCEpOJ METABOHAJl XaM4yH BOCHUTau OapaHTe3UIn
MYyKOBUMAaTHu pacTanii uctudosa rapaan» [122]. Ua MabiyMOT HUIIIOH MEANXAl, KU
TabCUPH TIUTCEPOJ METABOHA] a3 JIoMpan MyOomian oaun kapOoH 6epyH padra,

0a MexaHu3MXou Myxodu3aTii HU3 1axJj A0IITa OoIIai.

46



Hap maoMan xamMuH TaxKUKOTH conu 2016 MyamnudoHu Ma3Kyp Kang
MEKYHaH/]l, KU «KOHCEHTpaTcusiu 3 % rimrcepol 6apor akcapu HaMyIXOU pacTaHi
caMapaHoKTap xucoOuaa 1mymaact» [122]. MaswaymoTu oBapjamiyaa Oapou
TaXKUKOTH Ma3Kyp a3 4YaHJ 4YuXaT MyXuM MeOomaa. ABBajlaH, XOCHJIAXOU
TJIMTCEPOJT METAaBOHAH] YCTYBOpHH JIyonén Mabmydi - Phaseolus vulgaris L. - po
0a OeMopHXO Ba IIApOUTH HOMycouj Oanann Oapaopana. [yrom, coxTopu
nyqonnOan amanu G3P, spHE UIITHPOKU OH XaM Jap OMOCHHTE3U JTUIUIX0 Ba XaM
nap Myxo(u3aTu pactaHii, IMKOHUAT MEIUXa/, KU TAbCUPU MypaKKaOUu XOCUIIaXou
TJIMTCEPOJT Jap OPraHU3MXOU PacTaHil mapX 10/a MaBa/l.

Jlap mapouTu TabCUPU OMUIXOW aOMOTHUKI OJaTaH 3aHYUpU Nangapnaiu
TariupoT ¢Gu3nosIorii Ba OMOXMMHSABI 0a Mymioxuaa mepacan. VH paBanm a3
BalipOHIIIABUM HU30MU 00, HOYCTYBOPHUHM HOHH, a(30MIIM HaAMyIxou (Paboiu
OKCHUTEH Ba oceb&oun memOpanaxoro cadenaxo nbopar medomaza. Kapoboruaparxo
Jap KOXHUII JO0JIAaHU TahCUPH IIAPOUTH HOMYCOUJIU OKCUJIOHW Ba HUTOX JOILITAHU
YCTYBOPHH Xy4alpa HaKIIM MyXUM JIOpaH/I.

S. Dutta Ba xammyaindoH HaKIIXA YCTYBOPUU MEMOPaHAXOPO Jap MIAPOUTH
HOMYCOUJ YYHHUH IIapX MEAUXAH: «XaHTOMH TahCUPU OMUIIXOU HOMYCOM]I HUTOX
JIOIITAaHA YCTYBOPUU MEMOpPAHAXO sIKE a3 MapTXOU aCOCHM 3MHIAAMOHHMH Xydanpa
MeOoIa; TaFMupyu TapKUOW JIMIHMIXO METABOHAJl T'y3apOHAHJarid, MOEHHST Ba
bavonuaru cadenaxon memOpaHaBupo TaH3zuM KyHaa» [101]. Mn macwkana Gapou
mapxu Tabcupu rmutcepos Ba G3P MyxuM acT, 3epo 0HX0 0a MyOoauIan JTUMTUAXO
poOuTau Ha3AUK JOPAHI.

R. Cook, J. Lupette Ba C. Benning map taxyiuiau Xya ouj 6a MyOoauiau
JUTIAIX0W MeMOpaHa TabKUJT MCHAMOSIH/I, KU «Tariup € TaHu TUnuaxon MeMOpaHa
MeTaBoHa[ pabonusaTH pepMeHTXon MeMOpaHaBil, KOPU KaHAIXOU UOHH, UHTUKOIU
CUTHAJI Ba YCTYBOpUHU Xydahpapo 0a TabCUpH XYIIIKH, IIYpA Ba Xapopar aurap
KyHas» [96]. lap 9yHHH X0JaTX0 TIUTCEPOIT METaBOHA sSIKUaH ] Bazudan MyXUMpo
UYPO HAMOS/I: XaMUyH OCMOIPOTEKTOP JAap HUTOXJIOPUHU TYprop UIITHPOK Kap[a,
XamM3aMOH 0a cudarn TaH3WMKYHaHJIal TaBO3YHU PEIOKC, SbHE paBaHIXOU

OKCHUJIIAaBA Ba OapkapopiiaBil, aman MeHamosii. MinoBa 6ap WH, TIUTCEpO
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MeTaBOHA]l 0a TaBpH FapUMYCTAaKUM TaBacCyTH TarlMpu Tapkubu memOpaHa Ba
MUEHAPABXOU JIMMKIK 0a paBaHIXOU TAH3UMUU Xy4daipa TabCUpP PaCcOHA].

['mutceponu sK30reHil OKUOATXOU 3aXpONIyIUH KaAMUUPO Jap HUXOJIXOU
qyBOpHMaKKka cadykrap merapaonaj. Mcrudoman 6apruu ramutcepost aap nucra 60
OexTap IIyJaHW TaxaMMmyJasupin Oa mypii BoOacta Mmebomian. XaMuyHUH
MYTOOHMKIIIABUM PACTaHUXO Oa TabCUPH SKYOSU XYIIKCOJI Ba rapMii, 4aBOOXOH
YMYMUHU pacTaHuxo 0a OMIIXOM aOMOTHUKH Ba OMOTHKI ap anabuéTn WiMil Baceb
Oappacii mygaaH.

A3 HUTOXU MEXaHHU3Mii, 1ap MIapXU TabCUPU TIIUTCEPOJI Ba XOCUIIAXOU OH
HaKIIM OMWJIXOM TaH3UMKYHaHIau JIMIIN]IA, MaxcycaH kuciotau pocdatuai - PA -
axamMuaT KaimoH jqopaa. Pepmentxom PLC Ba PLD, wuHYUyHHH KuCIIOTau
dbocharuait, XaMuyH UIITUPOKUYMEHHN KAIUIUM BOKYHUIIIXOU pacTaHil 0a IapouTH
HOMYCOU/] Ba CUTHAJIXOM TOPMOHI aMajl MEKyHaH]I.

S. Dutta Ba xammyaum(oH HaKIIU MUEHAPABXOU JIMITUIUPO Aap IIAPOUTH
TabCUPU OMUJIXOU HOMYCOUJI YYHUH 4aMb0acT MEHaAMOSIH]I: «KuciaoTau Gochatui
XaMuyH MUEHapaBW JIMIHAA J1ap 4aB0O 0a CHUTHAIXOM TOPMOHHM, OCMOTHUKHA Ba
MyxoduzaTii 3ya 4amb Iyaa, gaboaustd GepMeHTXo, cadenaxou CUTHaI Ba
YHCYpXou cuTockenerpo Tariimp memuxan» [101]. Kucnorau docdharunin map
poOuTan MyTakoOmia 60 poXXou TOPMOHUHU PacTaHil HAKIIN MUEHApaB MeOO3a/l.

A3 WH py, YyHHH XyJloca acoCcHOK wmeOomran, ku riamrcepon Ba G3P
MEeTaBOHAH/] aBBaJl 0a a3HABCO3MHU JIMIHUIXO TAhCUP PACOHAH]I, CHITAC MEXaHU3MXOHU
BoOacra 0a kuciorau dochatuanpo Gaboa HAMOSHJ Ba Jap HUXOAT BOKYHUIIIU
MyXo(u3aTHH PaCTaHUPO Jap MAPOUTH HOMYCOM/I TAlllaKKYJl AuxaHa. ['oMeocTasu
KucioTan GocdaTuaii Ba a3HABCO3UM JUMUAXOM MEMOpPaHABA XaHTOMH TabCUPH
Iypi HU3 Jap anabuér 6appaci 1rygaacr.

baxmm nurapym MyxuMm XOCHIJIaXOW TJIMTCEPOJI Jap MabHOM Baceh, SIbHE
TIIMTCEPOJIUITMIX0 Ba COXTOPXOM MOHeaBHMHM pactaHi Mebomazn. bapom GPAT
XaM4yyH owian (QepMeHTXoe, Kh 00 BOKYHHMII Oa IIAPOUTH HOMYCOU
aJlOKaMaHIaH]l, MAbIyMOTH YamMmbOacTii MaBuya act. CyOepuH XaMuyH MOJUMEPH

MOHEaBi 4YapaéHM 00 Ba MOHXOPO Max/yJ Hamyj/a, BOPUIIIABUM IMaTOTEHXOPO

48



TaBaCCYTH pellla KaM MeKyHa . bappacuxon Myocup HakKII Ba TAH3UMH OMOCUHTE3U
cybepuHpo map AuQOb Ba TaxaMMyJINa3WpHH pacTaHil 0a MApOUTH HOMYCOUJ
qaMb0acT MEKyHaH]I.

E. Waschburger Ba xammyaimmidon nap taxawim owian reaxon GPAT Ba
TAIIaKKyJIA TJIATCEPOJUMHIXO HHUIIOH MEIMXaHJ, KU «CyOepuH Ba KyTHKYJa
COXTOPXOM MOHEaBUM pacTaHil Oyaa, Tamadu 00, BOPHUIIIABUH HOHXOH 3apapoBap
Ba Hy(y3HM MATOreHXOPO MaxIya MEKyHaHH;, TallaKKyJdud OHXO0 00 MyOoauIan
JUMHUIX0 poOuTam Ha3auk gopam» [157]. Kyrtukyma Ba MyMxou pyHIyIIKyHaHIA
HU3 KUCMH MyXUMH MyXo(hu3aTh OepyHuHU pactanii 6a xucob padra, 60 Mydbouian
TUNUaX0 podutan 3ud gopanja. OHXo Aap Maxayn HamydaHu Tanadu o0, xudsu
06odraxo Ba MYTOOMKIIABUM pacTaHil Oa MIAPOUTH HOMYCOU]I HAKIIA MYXHM
Me003aH/I.

XaMHUH TaBp, BOKYHHMIIXOM pacTaHil ©0a IIapoOMTH HOMYCOUJI Ba
MEXaHU3MXOM Myxo(duzaTit nap anoxuaari ¢habosl HaMelaBaH, OaJIKu Jap CaTXH
OMUJIXOM TaH3MMH, TaBO3YHU PEIOKC Ba MyOoaMsIan MOAaaxo 00 XaM HUPTUOOTH
MycTaxkam Jopasl. [ murcepost Ba Xocuaaxou OH 0a MH HU30M TabCUpH OrcEpcaMTa
MepacoHann, 3epo G3P xamMuyH MeTaObOMUTH Kaauan dYapaéHu MyOoauiian
JUTTUAXOPO TaFUUP MEIUXAJ, Jap X0Jie K Kucinoran hochaTuai Ba JUrap OMUIXOU
JUTIAIAYA TaH3UM#A 00 POXXOHM TOPMOH# poOUTaM MyTaKOOMII TOpaHI.

A3 WH HyKTaW Hazap, TIUTCEPOJI Ba XOCHJIaXOM OH METaBOHAH]l XaMUyH
NaBacTaruXxou JIOPOU TabCUPH (PU3HOJIOTH, OMOXUMHUSIBI Ba MyXxodwu3atii 6appaci
rapaana. OHXo Ha TaHXO Jap MyOOauIau MOJIaX0 UIITUPOK MEKYHaH/I, Oanku 0a
YCTYBOpUH MeMOpaHaxo, TaH3UMH TaBO3yHU 00#, (aboJUsITH HU30MXOU
aHTHUOKCHUJAHTH, MyX0(u3aTH CUCTeMaBil Ba MyTOOMKIIABUM pacTaHil 6a OMUIXOH
HOMYCOHWIM MYXUT HU3 TAhCUP MepacoHaH1. bapon TaXKMKOTH Ma3Kyp WH Machajia
aXaMHATH MaxcyC J0pajl, 3€pO0 OMY3UINK TabCUPH XOCHJIAXOW TIUTCEpON Oa
Phaseolus vulgaris L. nMkoH Meauxaja, K acocXoH (PU3HOIOTA Ba OMOXUMUSBUH
uctrudoan OHX0 XaM4yH a(p30MIITAaH3UMKYHAH/Ia PaBIIaH Kap/ia MaBaH/I.

bo taks 6a mabaymoTu S. Dutta Ba xammyamudon [101], A. P. S. Novaes

Ba xammyaiudon [134] sa M. B. Shine, Q.-M. Gao Ba xammyaiudon [147],
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METaBOH XyJIOoCa KapJl, KM OMY3HUIIN XOCHUJIaX0H TJIIMTCEPON aap ayoué 6osm xam
HUIIOHINXAHAaX0u a(30HIIi Ba XaM MapaMeTPXOou OMOXHMHSIBUPO (apo THpa,
3ep0 TabCUPU UYHUH MailBacTarmxo 5XTUMOJAH 00 TardupéOum MyOoaUIan
JUTUAXO0, XOJIATH AaHTHOKCHIAHTHA Ba POXXOM CUTHAIMH MyXO(HU3aTil aJloKaMaH]I
Meboman. MH Xynoca 3apypard OMY3UIIM XaM3aMOHU HUIIOHIUXAHIAXOH
MOpQoJIOTHi Ba OMOXUMHSIBUPO aCOCHOK MEKYHAa]I.

Jap xamuH camt MabrymoTH Y. Li Ba xammyammudon [123], A. P. S. Novaes
Ba xammyaumdon [134] Ba M. B. Shine, Q.-M. Gao Ba xammyammdon [147]
HUIIIOH MEINXaJ, KU XOCHJIAXOW TJIMTCEPOJIPO OOS XaMuyH IaiBacTaruxou
oucépcamra ap3e0i Kapi, 3epo TabCUPU OHXO MeTaBoHaj 00 ad3ourn, Mmyxoduzar
Ba MyOOJuIan JUIMUIXO XaM3aMOH anokamaHja Oomian. MH Hykra 6a MO MMKOH
MEIuXaa, K TabCUPH XOCHJIAXOH TIHUTCEPOJIPO TaHXO OO0 SK HHUIIOHAMXAHIan
ad30ouIil Max1yj HACO3EM.
1.3. Ap3¢é0ouu 6eMopuxXoHn acocuM JyOUE Ba yCyJIX0M arpOTeXHUKHU MyOopu3a

00 OHXO
JIyOué «xaMuyH 3UpoaTd MyXuM O0apou KHUIIIOBap30H AYIIBOPUXOU 3UEAEPO

06a MUEH Meopajl, MaxcycaH fap poouta 60 6emopuxou oH. [lapBapuiu uH 3upoar
Ha TaHXO KHUIIT, OaJKu HHUTOXJIOPHUH OH TO MaBCHUMH OSHAA HHU3 MAChYJIHITH
qUIIUpo Tajnad MeKyHan. 3apape, Ku a3 0eMopuxou 3aHOypyFil, OakTepusBi Ba
BUpYCi1 0a Byuy 1 Meosis, 6a cudaru MaxcynoT TabCupu MaH(]it MepacoHa1, 3epo UH
O0emopuxo Oa XoJIaTM pacTaHUXO Ba TYXMid 3apap MepacoHaHI. A3 UH DY,
MyKoOmIUAT 60 Oemopuxou 1youé 6051 06a TaBpu xamaTapada amaii kap/a maa/.
NH paBang Oosig a3 MapXwilad OMOJIACO3MHM 3aMUH oFo3 &dta, map maBOMHU
HUTOXYOWHH pacTaHUXO Maoma €0aj Ba TO JaBpaW HUTOXJIOPUHM MaxCyJIOT JTaBOM
KyHas.

lNapuanne ku GeMopuxou JTyOUE ceplIIymMop Ba T'yHOTYHaHH, ucTudomau
MaBOJY XUMHSIBUU HAaBTAPUH, KU a3 YOHUOW MYTaxXxaCCHCOHU COXaW CHHTE3 TaXwsl
IIyJaaHjl, METaBOHA Jlap MEmrupin Ba Tabo0ath OHXO Myaccup Oormraa. A3 WH
nux03, Oappacuu 0ab3e OEMOPUXOUM MabMYJH JIYOUETHXO Ba YCYJIXOH MYOCHPH

MyOopu3a 60 OHXO aXaMUSTH WM Ba amalil A0pal.
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TaBcudpu amomarxou acocun OeMOpPHXOHM JTYyOUE Ba TAaBCHUAXOU YMYMHUU
arpoTexHukn nap manOam byxopueB Ba MMomMoB 0a TaBpu yaMbOacTé oBapia
mynaact [168]. Jlap uH MaHOab OeMOpHUXOM MaxHIIyJdaud Jyoué, a3 yymia
aHTPAKHO3, 3aHTa, (y3apuo3 Ba 3appaHTau O, 00 HUIIOHAXOH 30XUPH Ba POXXOU
acocHM MEIITUPUM OHXO IIapX Joja IIyJaaHj. bo JapHa3apIomTH OH KH
MabJIYMOTH Ma3Kyp 0a mapouTd TOYMKHMCTOH Ha3AUK MeOoIlaj, Iap 3ep Max3
XaMUH MaHOab XaM4yH acocu TaBcuu 6eMopuxo uctudomaa Merapaai.

XamM3aMoH, 0apou MyKOMCa Ba TaKMUJIU IIApXU UIMA Oab3e MabIyMOTH
Myocup ouj] 0a aHTpakHO3M J1yOoué€ Hu3 0a Hazap rupudTa memasas. [lap TaxKUKOTH
MyOCHp MacbhajlaxOM YCTYBOPUHM IIAKIXOM TYHOT'YHH JyOué€ Oa aHTpakHO3,
uctudonan JJHK-mapkepxo, XyCcycusiTXou OMOXUMHUSBUU XaMKOpPUU pacTaHil 00
Colletotrichum lindemuthianum Ba MuHTaKaxou reHETHKUH BoOacTa 6a MyKOBHMAT
Oappacii mygaanyg [62; 145; 146]. ln MabaymMOT HHMIIOH MEIUXaJ, KU TaBCU(DH
arpoTexHukuu O6emopit gap manOau byxopue Ba MIMomoB [168] 60 TaxKUKOTH
MyocHp ouJi 6a (UTONATOJIOTHS Ba YCTYBOpUHU JyOu€ myppa Kapaa MelaBai.
AnrtpaxkHo3 (CoLLetotrichum Linde-
muthianu) — AmnTpakHO3, KM a3
younOu 3aHOypyru CoLLetotrichum

Lindemuthianum 6a By4yya wMeos,

pacoHua, JOFX0M cypx4yaTob Ba yurappanru pypypadrapo 6a Byqyn meopan. Jap
IAPOUTH HAMHOK, UH JJOFX0 00 OOJUIITAKXOU I'yJIOOMpPAHT NMyIIK/a MelaBaH/l, Ky
0a mycumanu 6odTaxo Ba Mapru pacTaHil oBapja MepacoHan. lap pacranuxown
KaJIOHCOJI, aHTPAKHO3 JOFX0H Oyp Ba CUEXPO Aap 0aprxo, Mosxo Ba MI0Xaxo ManI0
MekyHaq. MlH A0FX0 MeTaBOHaHJ XYIIK Imyna kadas, Ba Jap XaBOM HAMHOK
10Xaxo mycuaa mermkanana [168; 111].

Funodakxo Hu3 oced mebuHan 1, 60 TOFXOU XypJ, Ku OabllaH KaJIOH IIyJa
IIaKJIM MyJaBBap METHpAH]] Ba paHTamioOH a3 Oypu KaMmpaHT TO cypxu Oyp 00

XOmMsau 3apau Oyp € cypxdaro0 memaan. JIoFxo MeTaBoHaH[ Oa Xam maiiBact
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Iy, 3aXMX0u TO 1 ¢M Japo3upo Tamkui Auxana. Jlap wH xonar, myctu Fruodak
Ba JIOHAXO CHPOSAT &PTa, caxT Ba YMHIOP MeEMIaBaHiA. THOKH MabIyMOTH, OMIIA
OemMopuoBap Jap IIAKIM MHUTCENUA Jap TyXMil Ba OOKMMOHJAXOU PACTAHUXO
3MMHUCTOHTY3apOHI MEKYHA], K MaHOau aCOCUU CUPOSIT Meboma . J[ap TaxKuKoTh
MyOCHp HHU3 Machajlal yCTYBOPHUU HaBbXOM JyOu€ Oa aHTpPaKHO3 Ba HAKIIH
Colletotrichum lindemuthianum xam4yH maToreHm acocii Maxcyc Oappaci
Merapaan [62; 145; 146].

bapon mnemrupun aHTpakHO3W JYOME, YOpaxou 3EpUH TaBCUA J07a
MeIIaBaH/I;

1. Puosiu xumrrapgon 6o uctudojia a3 3upoaTxou TaHAyM, KapTOIIKa Ba
nabnady;

2. YambOBapHUM TyXMH a3 MailJIOHXOU COJINM;

3. To3akyHUM JAKUKU TYXMHUXO a3 OMEXTaXOU pacTaHil Ba JJOHAXOHU IyY;

4. Nypou capuBaKTUH IIYATOPH TUPAMOXHA.
3anrau ayoué (Uromices phaseoLi Wint)—
3anrau nyOué, Ku a3 YOHUOU 3aHOVPYFH
Uromyces phaseol.i Wint 6a By4yx
Meosifl, sIKe a3 OEMOPUXOH MaXHIIyIau UH

3upoar mebomaa. Humonaxon aBBaMHA

OH Aap Oaprxo 00 MmanJoUIIMN ICUAUIXOU
Xypau 3apau caden, Ku JOpOM ACUAMSICIOPXO MEOOIaH[, 30XHp Merapia.
babarap, nap xamoH 0aprxo ypeaonycTyJlxou OyppaHr 00 ypeaocnopxo mHaio
MemaBas. Jlap Mapxuiam oxupu uHKHIIOMU Oemopii, nap Oaprxo, mosxo Ba
FIIIO(AKXO TEIUOMYCTYIXou cuéxTtobu Oyp Oa Hazap mepacann. ["apuanme ku
3aHTau Jyoue 6ovcu HOOYIIIIaBUU Myppan 3UpoaT HaMerapaa, Bajie OH METaBOHA/T
XOCHJIHOKMHA TYXMpO 0a TaBpW Hazappac KOXHUIN auxaj. THOKH MabIyMOTH,
rapuaHjie 3aHrau Jyoué O6ovcu HOOyAWM TMyppad 3UpoaT Hamerapjaj, aMMo Jap
coyixou mycoun TanmadoTu xocuia MeraBoHan O0a 20-30% pacan. . ap conxou
mycousi 6apoun mHkHIodu 6emMopit 3apapyu OH METaBOHaJ Haszappac Oomran. [lap

amabuértu myocup yaBoou Phaseolus vulgaris 6a cupositu Uromyces appendiculatus
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HU3 XaMyyH HaMyHau MYyXHUMH XaMKOpUHU JyOu€ OO0 MaTOreHW 3aHra TaxJIui
mrygaact [126].

bapowu nemrupii Ba Mybopuza 60 3aHran JIyOUE, 4opaxou 3€pyH TaBCU 1072
MEIIaBaH/I;

1. Puosiu xarbuu KUIITrapgoH 00 uctudogan 3UpoaTXOU TYHOTYH Oa
MOHaHM raHyM, KapTolIKa Ba jJabialy;

2. aTuxo0 Ba 4aMbOBapUH TYyXMil TaHXO a3 MaWJOHXOU COJHM Ba Oe
CUPOSTH NATOT€HM,

3. TozakyHuu myppau MaiiJIoH a3 00KMMOHIaX0H 3UPOaT nac a3 yaMbOBapuu
XOCHT,

4. I'y3apoHUJIaHU CapUBAKTHUH IIIyATOPU TUPAMOXH.

Nu Gemopu meTaBoHan OoWCH TACT HIyAaHH XOCHJI Ba cudaru 1yoné
TabCcUpu MaH(D# pacoHaj, YyHKH (aboiuTh (OTOCUHTE3PO KOXHUII MEIuXaja Ba
pyLLAN pacTaHUPO O003MeA0pa.

WH gopaxo Ha TaHXO Oapou MEMTHPUU 3aHTau JIyoue, 6amku 6apon 6exrap

KapaaHu Ba3bU YMYMUHU CAJIOMATHU 3UPOAT Ba HUT'OX AOIITAHU XOCUJIHOKHU 6aﬂaHI[

MYXUM MeOOIIaH/I.

dy3apuo3u ayoué (Fusarium oxysporium SchL.)-
®dyzapro3n 1yOn€ a3 YoHMOU sIK HaBBU 3aHOYPYF Oa
BY4y/ MEOsiZl. XaHrOMe KM pacTaHuxo 0a uH Oemopit
rupuTop MeraBaHa, 0aprxoAIIoH MIOA00UH XYIpPO

a3 jmact meauxaHa. Kucvu moéHmm mos, Ha3guk Oa

pellia, paHry yurapuu TOpuk Merupaa. Kuemu 6ononn

pacTaHii xaM MeIaBaj] Ba 00 MypypH 3aMOH Iyppa XyIIK Merapaaa. Parxou ooryszapu

pellia Ba TOsl paHTy CypXy yurapit Merupas. Jlap mapoutn HaMmi, 1ap atpodu Mosu
pactaHuxou 6eMop OOMUIITakxou cadeu TyJIOOUpPaHT Mai0 MeTTaBaH I,

Pacranuxou cupostédra 6a ocoHii a3 3aMUH KaHa MeIaBana. Arap ¢py3apuo3

TelnI a3 MyXTa pacuiaHu FUiodakxo Mmaiao 1maBaj, oH OOMCH OepaHT HIyJaHH ITyCTH

Frsio(hakxo Merapaajl Ba pyu J0Haxopo 00 Kabatu cadeny 3apa4aTod METyIoHas.
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Jlonaxoe, ku map FusioaKkxou CHpOATEPTa YOWTHUpAH, IMyd MEIIaBaH/ Ba
KOOMIMSITU caO3UIIM OHXO MacT Merapaaj. THOKM MablyMOTH, capyaliMad acOCHU
naxHmaBuu (y3apro3 JoHaXou cuposATédra Ba OOKMMOHIAXOW paCTaHHUTH
MeOOIIaH/I.

bapou nemrupi a3 6eMoprun Qy3aprosu JIyOUE, Yopaxou 3epyUH TaBCHS 0]
MeIITaBaHI;

1. Puosim makuky KWmITrapmoH 00 wucThdoga a3 3UpoaTXOW TYHOTYH, 0a
MOHAH/IM TaHTyM, KapToIlIKa Ba J1abnaly;

2. TozakyHuu 009XTUETH TOHAXO a3 OMEXTAaXOW PACTaHi Ba IOHAXOU 1YY,

3. Uctudonan Tanxo Tyxmun 6ananacudatr 0apou KUIIT;

4. I'y3apOHUIaHy CApUBAKTHH [Ty ITOPH THPAMOXH.

WH 4gopaxo 06apon KOXMII TOJaHW XaTapHu cap 3afdaHu (y3apuo3 Ba HUTOX
JIOIITaH! CAJIOMAaTHH YMYMHH KUIIT30PHU JIyOHE MyXuM MeOOITaH I,

Wnosa 6ap uH, Fusarium oxysporum MeTaBoHaJ| Jap XOK COJIXOH Japo3 OOKi
MOHa/1 Ba 62 pacTaHMXOW HAaB XaHTOMH KUIIT TabCUP pacoHaa. OH HHIYHHH KOOWITHSITH
MYTOOMK TIy/iaH 0a IMapOUTH TYHOTYHU MYXUTH 3UCTPO J0Opaja, Ku MyOopusza 00 WH
naroreHpo 003 XaM MYIIKWITap METapJoHaA. XaMUYyHUH, WHTUXOOW HaBBXOU
pacranuxou ToOoBap 6a Fusarium sik poxy aurapu MyxXum O0apou KOXHIIH XHUCOPOT
MeOortay. TaxKUKOTXO Jap MH caMT OapoH Mai 10 KapIaH! yCyJIXOU HaB Ba CaMapaHOKH
MyOopH3a 60 MH 3aHOYPYFH IATOreHi UI0Ma JOPaHI.

Bappanram omim (Pea mosaik virus)—
3appanrau onii, ku 60 Homu wiMun Pea mosaik virus
MabJIyM acT, Ik OeMOpUU BUPYCHH JTyOUE MeOOoIIaI.
Hwummionaxou aBBaymHM MH OeMopit 00 3ap IIyaaHu

parxou Oapr oro3 meé€Oan. babaaH, qurap KUCMXou

Oapr Hu3 3apa MemaBau. Jlap pactanuxon cupostédra, 6aprxon HaB OOpHK Ba 1apo3
MelaBaH1. ['apuanie Ki MH BUPYC TaBaCCYTH TyXMil TTaXH HAMEIIaBa I, OH acoCaH Jiap
pactaHuu cebapra 3UMHCTOHTY3apOHI MeKyHaa Ba gap daciu O6axop 0a BocuTau
MIMPUHYAX0 0a Jurap pacTaHuXO Mery3apaa. Bupyc omataH TaBacCyTd TyxMmil Ba &

TaBaCCyTH XaIllapoTHU MaXHKyHAH]1a METaBOHA/T JIap KUIIT30p MaxH rapaaa; ouHooap
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WH Ha30paTu TyXMii, atlaxou OEroHa Ba XamapoTH 3apappacoH axaMUsITH MaxCyc
nopan. Azbacku O6apou akcapu 0EeMOPUXOW BHPYCHHU PACTaHI BOCUTAW MYOJIMYAU
MYCTaKUM BY4YJl HaJIOpaJl, YOPaXOH MEITHpid aXaMHUATH acocit topan. TaxKUKOTH
myocup ouj 6a Phaseolus vulgaris HuImon MeauxanI, Ki 1ap MapXuiaxou aBBaJld
CUPOAT YaBOOU MyX0o(hH3aTuM pacTaHii MeTaBOHa] 0a Max Iyl IIyJaH! YaMbIlIaBUH
BUpYC MycouaaT Hamosif [93].

bapowu nemrupii a3 0eMopHry BUPYCH 3appaHrau O1uu JTyOHu€, Ta0MpPXOH 3€pUH
TaBCHs J10/1a MEIIaBaH]T;

1. Uctudonan Tyxmuu cosimum Ba OecUposT Oapor KULIT;

2. HoOyx xapianu O0KMMOH/IaXx0u pacTaHuXo Ba anadxou OeroHa gap MaiioHu
KUIIIT;

3. Pemakan Ba HOOYJ KapJaHW PAacCTAHUXOM CUPOATEDTA XAHTOMHU OLIKOP
IIy/IaH! OHXO;

4. I'yzapoHuanu yopaxou MyOopuza 0ap 3uUIM XalIapoTH MaxXHKyHaH/Iau
BUPYCX0, 02 MOHAHTU ITUPHHYAXO.

Wu yopaxo 6Gapou nemrupit Ba Maxay/1 KapJaHy MaXHIIIABUX BUPYCH 3appaHTan
OIIif Tap KUIIT30pH JIyOne¢ MyxuMm MeOomaHa. bo prosi WH TaBCUSXO, KUIIIOBap30H
METaBOHAH]I XaTapyu CUPOSTEONH PACTAaHUXOPO KaM KyHaH/I Ba XOCHIN Oexrap Oa mact
OBapaHI.

WnoBa G6ap uH, HA30paT Ba MOHUTOPUHTH JIOUMHUH KUIIT30pXO Oapow OIIKOp
KapJlaHi aJIOMaTXOM aBBAIMHU OeMopil xene Myxum acT. KwurmoBap3on Oosin map
dacnu 6axop 0a anadxou 6eroHa, MmaxcycaHn cedapra, IMKKaTH YU AUXAH]T, 3P0
OHXO METaBOHaH]l XaMuyH MaHOau MaxHIIaBUU BUPYC amall KyHaHA. XaMKopii 00
MYTaXacCCHCOHHU COXaW KHUIIOBAP3# 0apor (haxMHUIIIK aMUKTapU POXX0U MyOopu3a 00 HH

OeMOpHUH BUPYCd aXaMUSITH XOC I0Pal.
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BOBM 2. MABOJI, OFBEKT, IIAPOUT BA YCVYJIXOU TAXKUKOT

2.1. O0LeKTH TAXKHUKOT
TaxKUKOTXO Jap 2 Mapxuia ry3apoHuaa mygaH/;

1. TaxkukoTu JabopaTopit — Jap O3MOUIITOXH WIMI-TAXKUKOTHU «XUMUSA
rnutcepun» 6a Homu mnpodeccop b.X. KumcanoB, Hazam J{OHUIITOXU MUJUIHA
TOYUKUCTOH.

2. TaxKUKOTH Caxpoit — jap X04aruu AeXKOHUM «3appuHan-u aexau SAkkaoden,
yamoatu aexot Mexpoboau Hoxusu dait3000/.

XaHroMH Ty3apOHHMJIAHM TaxXKUKOT TanaboTH Xy4ydyaTxou MebEpi Ba
CTaHJApTXOM aMalikyHaHJa Oa Hazap rupudra mynanna. A3 qymia, Jap paBaHlId
OMOJAcO3i, Ty3apOHUIAHH TadypruOaxo Ba ap3EOMU HUIIOHIUXAHIAXOM TAXKUKOTH
tanabotu 'OCT 12.3.041-86, 'OCT 6259-75, TOCT 6823-2017, TOCT 682496,
['OCT 748296, I'OCT 7758-2020, 'OCT 8687—65, 'OCT 10251-85, 'OCT 12038—
84, T'OCT 12042-80, 'OCT 33061-2014, TOCT 33537-2015, TOCT EN 15763—
2018, TOCT 377898, TOCT 3640-94, TOCT 26931-86 Ba I'OCT 34299-2017
uctudoaa Ba 6a nHOOAT rupudTa UIyIAH/T.

OOBEeKTH acOCHMU TaxKUKOT TJUTCEPO] Ba XOCWIAXOM OH XaMuyH
naBacTaruxou JOPOM TabCUPU DIXTUMOIHH ad30MIITaH3UMKyHaHIa 0a Xucob
mepaBaHa. Jlap KOpW MasKyp TabCHUpH sSKe€ a3 Xocwiaxou riurcepon - 1,3-
nudTanuialaHuIonponan-2-o1 6a cab3uIl, pyliId aBBajlusd HHUXOJIXO Ba 0Oab3e
HULIOHIMXAaHAaX0u MOp(}HOoDHU3NO0IOTHH pACTaH! OMYXTa LY.

XaMuyH 00bekTH Ouonorin Oapou ap3EéOMU TabCUpU MaiBacTarit ayoué
(Phaseolus vulgaris L.) uatuxo6 rapaua. JIyoué ske a3 3MpoaTxor MyXUMH JTyOHEri
Oyna, TyXMHU OH Jlap IIApoOUTH JabopaTopit HUcOaTaH 3ya Mecad3aa Ba Tariupéouu
HUIIIOHINXAHIaX0HU aBBAIMSH PYIII, a3 YyMJia TapO3UH PeIlia, TapO3UH M0s Ba X0JIaTH
YMYMHUHU HUXOJIXO0, paBIllaH MyIIOXK/a MeraBaj. A3 uH cabab, 1youé 6apor oMy3uim
TabCUPHU MOJAJIAXOU JOPOU XYCYCHUSITH ap30MIITAaH3MMKYHAH1a 00BEKTH MYBOPUK Oa
xuco0 mepaBan. [lap Oab3e Taupubaxo, 60 Makcaau MyKOMCau TabCUp, HAXYA HU3

uctudoa rapaui.
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Maxkcagun wuHTHX00M 1,3-mUdTanunanaHuIONpONan-2-01 XaM4yH XOCHJIau
TJIATCEPOa ap3E0MU MMKOHHUATH HCTU(OAaM OH XaMUYyH MOJJal JOPOH TabCUPU
’XTUMOJIMK a30MIITaH3UMKYHaH1a Mebowaa. bapon Houn mysaHn O0a MH Makcaj
TabCUPU NaiiBacTarii 6a cab3uIM TyXMX0, PYLIAN aBBAIUSIA HUXOJIXO0, 1apO3UH pellia
Ba II0s, MyailssH HaMyJaHM KOHCEHTpAaTCUsM HHUCOAaTaH camMapaHOK, HWHYYHHH
MYKOMCau TabCUPHU OH OO BApHAHTXOU HA30pATii MaBPUAU OMY3HIL Kapop 10Aa LIy,

Nutrxobu Max3 xaMHH maiiBactarii 00 sikuaH]l Jajeid WIM aCOCHOK Kapja
MeniaBaja. ABBaJlaH, 1ap MaHOAbXOU WIMHH JacTpac MabIyMOTH MYCTakUM ouj Oa
uctudonau 1,3-audTanunanaHuIoONPONan-2-01 XaMuyH ad30HuIITaH3MMKyHaH/Ia
Oapou nyomeé xene Maxayn mebOoman. MH xomat 0a TaXKMKOT 4yaHOau MyailsiHU
HaBoBapil Meauxai. JlyroM, naiiBactarii a3 HyKTau Ha3apu COXTOPU XUMHUSBI 10pOU
rypyxxou (pyHKCHOHanue meOoliaa, Ki METaBOHaHJ Aap poOUTaxou THJIPOTeHN Ba
JUrap TabCUPXOM FAHPUKOBAJIEHTH 00 4y3bXOU MYXUTH OMOJIOTMM TyXMH HIITHPOK
HamMOsiHI. YyHHMH XycycusaT Oapou memOWHI HaMyJaHU TabCUPU 3XTUMOJIUU
(bU3M0I0TA-OMOXUMUSIBI aCOC MEAUXAI.

1,3-mudranunananuionponan-2-oj maBacTaruM OpraHuki Oyma, nap
TapKUOU Xy 1 PparMeHTXOU PTATUMUINA, TYPYXX0U KapOOHWIIN Ba TYPYXH TMIPOKCHIIA
nopaa. MaBuyausITH TYpyXH THUIPOKCUIIA 0a MOJIEKyJa UMKOHUAT MeIuxal, KU 00
MOJIEKYJIaXou 00 Ba TYpyXXou KyTOMHM MOJJaxou OHOJIOTH poOMTam MyTaKOOWI
Oapkapop Hamosi. ['ypyxxou KapOOHUII Ba aTOMXOW HUTPOTEH OOIIaH, KOOUITUATH
MOJIEKYJIapo 0apou MITUPOK Jap poOuTaxoun OaiHU MOJIEKYJIaBil 3ué MeKyHaH . A3
WH HyKTau Ha3ap, nailBactari MeTaBoHaj 00 0ab3e 4y3bX0U MyXUTH OUOJIOTUU TYXMid,
a3 yymia cadenaxo, MOIUCaXapuaxo, JTUMUIXO Ba MOJIEKyJaxou 00, TabCUPHU
MyTakoOmwi  jomrta  Ooman. — XycycusiTXom — acocud  coxtopuu  1,3-

nudTanuianaHuionponal-2-oi aap yaasanu 2.1. oBapia mrygaas.

Yaasaam 2.1. Xycycusitxou coxropuu 1,3-mudpranniajiaHuaonponaH-2-oJ

XyCycHsT TaBcud
Homu kyTox 1,3-IDAII-2-on
Cunbu XUMHUSIBIA Xocunan GTaTUMUINHA TITUTCEPOT
Hy  ¢parmentn  Qramumuain| Typyxxou
I'ypyxxou ¢pyHKCHOHAITI KapOOHWIII Ba SIK TYPYXH THAPOKCHITIA
XycycusiTd HTHTH30pIIaBaH/1a JyxycycusiTii, s’bHE MaBUYAUATH KUCMXOHU
KyTOi1 Ba HUCOATaH KaMKyTOR
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Hpomau yansaau 2.1.

XoJiatu arperaTti Monnau caxt
Panr Caden o 3apaTod

bo HazapgomTu MaBUyAMSTH KUCMXOM HHCOATaH KaMKyTOM Ba XamM3aMOH
TYpyXu KyTOUU THIPOKCHUIIM, 9XTUMOJI MEepaBajl, Ki MOJIEKyJia xaM 00 MyXUTH 00# Ba
XaMm 00 KMCMXOM OPTaHHKUH MAaTpUTCAau TyXMil poOuTau MyaiissH OapKapop HaMOSI.
AMMO HHIIOHIMXAH/IAXOW JaKWKH (U3UKIA-XMMUSBUU WH MailBacTarit, a3z yymiia
XaJlaBaHAaryd, yCTyBOpa gap MyXu

Kucmarxoe, ku gap tapkub rypyxxou KapOOHUJIA JOpaH[, METaBOHAHJ Jap
TAIIAKKYJIX pOOUTAXOU TUAPOTrEeHI UIITUPOK HAMOSIH. Jlap MyXuTu OuoJorii yyHUH
XYyCYyCUAT METaBOHaJ 0a Maiijio mygaHu poOUTaxoHu FAMPUKOBAIEHTH 00 TypyXXou
dabonu cadenaxo, NENTUIXO Ba MOJIKUCAXapUIX0 MycouaT KyHal. H ryna poouraxo
Jap Mapxujaan OOrMpUM TyXM Ba (DaboJIIaBUM PaBaHIIXOW aBBAJIU CA03UII axaMUSITH
MYyaisiH JOIITa METaBOHAH.

@parmMeHTXou PTATUMUAN Ba KUCMXOU apOMaTUKi OolIaHa, METaBOHAH 1ap
TabCUPXOU TUAPO(HOON HIITUPOK HaMOSHA. A30acku Tyxmil Aopou cadenaxou
3axXUpaBil, JUNOUAXO, MOJUCAXapUIXO Ba AUrap MOJJAXOM OpPraHUKA MeOolasn,
MaBYYJIUSATH YYHUH (pParMEHTXO METaBOHaJ Oapou 4YOWTrHpLIaBil € HUTOXJIOPUHU
napBacTari Jap MyXUTH JOXWJIMM TyXMil IIApOUTH MyalsiH ¢apoxaMm oBapaia. MH
XO0JIaT XaMUyH SIK€ a3 acoOCXOM Ha3apHUsIBUU MHTUXOOM maiiBactarii 6apoum TaxKUK
Oappacii kapjaa my.

Kucmu mpomnan-2-on gap MoJiekyna XaMuyH (GparMeHTH JOpOH TYpyXu
ruapokcunin ap3éonm merapman. ['ypyxu —OH KoOWIHMATH TaImakkyiad poOUTaxou
TUAPOTeH!l J0paJl Ba MeETaBOHAJ 00 MOJIEKylaxou 00, Typyxxou KyTOuu
MOJIUCAXapUAX0 Ba AaMHHOKHCIOTAaXO TabCHUPU MyTakoOmin Oapkapop Hamosa. A3
HYKTau Ha3apu (PU3HUOJIOTUSU TYXMi, UH XyCYCHUSIT MyXUM MeOoI1Ial, 3epo Aap AaBpau
aBBaJIM Ca03UIIl Max3 OOTMPUU TYXM Ba TarHUPEOUM XOJIaTU TUAPATATCUSIN MOJIAX0U
3axXWpaBil SIKe a3 MAPTXOU acoCuu (aboJIIaBUU PaBaHIX0U Xa€Tii 0a XMcoO MepaBa.

Jlap acocu XyCyCHUATXOM COXTOPHUM MOJIEKYJIa, MEXaHU3MH 3SXTHUMOJIUU

tabcupu 1,3-JIOAII-2-0on 6a paBaHIX0M (PU3MOIOTUU TYXMil XaMuyH (hap3usu Kopi
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MENTHUXOJ] Kapaa MeIiaBaa. DXTUMOJ JIOpajl, KA MaiBacTarid TaBacCyTH TYPYXXOH
KapOOHWJII Ba THUIAPOKCHWIMH Xyl OO0 Yy3bXOM MaTPHUTCAaW TyXMid POOUTaXou
railpukoBasieHTii Oapkapop Hamosif. MH Xxoiiar MeraBoHaJ 0a OOTHpUU TYyXM,
davomuaTu PEepMEHTXO Ba JACTPACUN MOIAXOH 3aXHPaBit 0apou paBaHIXOH CA03HIII
TabCUP PACOHA.

XaMHH TaBp, Jap TaXKUKOTH Ma3Kyp TIJIMTCEPOJI Ba XOCHIJIAXOM OH XaM4yH
NMaiBacTaruxoW JOPOU TabCUPU OXTUMOJIWUK ad30MIITaH3UMKYHaHIa Oappaci
rapauaa, 1,3-nudranunaiaHuIoNponan-2-oj XaM4yH sIKe a3 XOCHJIaX0U OH MaBpHUIU
CaHYMIIM TadypuOaBit Kapop nmoma myxa. JIyomé (Phaseolus vulgaris L.) xamuyn
o0beKkTH OuoJsorii Oapow ap3EOuM TabCcUpU WH MalBacTari uctudoma TapaAul.
MaBuynusti ¢parMeHTXou (TaTuMUIR, TYPYXXou KapOOHWIM Ba THIAPOKCHIINA Oa
MOJICKYJIa UMKOHHAT MEIUXad, KU 00 4y3bXOU T'YHOTYHH MYXUTH OWOJIOTHH TyXMi
TabCUPHU MyTaKoOWs joira Ooman. Hatnyaxou TaypubaBum TabCUpH MaiiBacTari 6a
ca03u1I, pylIIu pelia Ba Mos, MHYyHUH HUIIOHIUXaHAaX0u MOP(POPU3U0IOTUH JTyOné
nap 600xou MUHOAba OBapaa MEIIaBaH/I.

2.2. Kurbau o3MouIi

TaxKuKOTH caxpoi Jap XO4yaruu JIEeXKOHUHU «3appuHa»-u nexau Skkaden,
gamoaTu J1ex0Tu Mexpoooau Hoxusin Pait3000,1 ryzaponua mrya. Hoxusu daiizobo
Jap XyIyau HOXUSXOM ToOeW YyMmXyp# youlrup Oynaa, a3 mapkasu maxpu Jlymanoe
takpuOad 50 kM 6a caMTH IIapK BOKEHh MEOOIIIA/I.

Hoxust a3 camtu mmmony rap6 60 maxpu Baxmar, a3 camtu rap0 60 maxpu
PoryH Ba a3 camtu yany0 6o maxpu Hopak xamcapxan me0Oomiaa. Macoxatu yMyMuu
KUThau 3aMuHU HOXUs 87411 ra-po Tamkun Meauxai, kv a3z oH 5095 ra 3amuau 00
Ba 82316 ra 3aMuHM JIaJIMit MeOOIIIA]I.

Jexau Sxxaben gap Xyayau yamoaTu aexotu Mexpo6oau Hoxusiu Paiiz060.1
yourup act. Macoxatu ymymun 3aMuHxou yamoatu Maskyp 13841 ra Oyxa, a3 on 196
ra 3aMyHHM 00# Ba 628 ra 3aMHUHHU JaJIMil MEOOIIIA.

Macoxatu yMyMu# KUThaul O3MOUIIA 9 COTUKPO TAIKUI Meauxaa. TacBupu

KUThau 03MOUIIIH 1ap pacmu 2.1. HUIIIOH 107 IIyaaacT.
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Pacmu 2.1. Kurbau o3MouIi

bo Makcamm TaBcudu Ba3zpM KUINTH JTyOWE 1Map MHUHTaKal TaXKUKOTH,
MabIyMOTH oMopuu AreHTtuu omopu Hazau [lpesunentu Yymxypunm ToyukucToH
uctudonaa rapaua. IH MabliyMOTX0 HUIIOHIMXAHAaX0U KUILITH JTYOUEpo ap HOXUAU
dait300071 6apon comxoun 2020, 2021 Ba 2022 HHBUKOC MEHAMOSH]I.

Xuccau Hoxusit Paii30001 gap KUIITH 3upoatu Iyoue nap conxou 2020-2022
TUOKM MabIlyMOTH OMODii Aap pacmxou 2.2, 2.3 Ba 2.4 oBap/a I11y1aacr.

330X XaJKau JOXUJIA XUCca a3 Pyl MallIoOHN KUINIT, XaJIKau OepyHii Xucca a3

p}_’ﬁI/I XauMH UCTCXCOJIPO HUIIOH MCAUXA.

2020 c

Kopxonaxon Kopxonaxou

KHIIOBap3H Kn[nonap3ﬁ
7% 6%

W
| 24%

Xogaruxou
NEeXKOHII
57%

Xogaruxou Axonn
JIEXKOHTT 37%
69%
m KopxoHaXxoH KHIIOBap3i m AXOJIi = XoyaruxoH JeXKOHII

Pacmu 2.2. Xuccau Hoxusin ®aiiz0060/1 60 kaTeropusaxo Ba GouM3HOKMAIIOH Jap
KUIITH Jyoué coym 2020

A3 MabITyMOTH pacMu 2.2 6apmeosin, ki aap conu 2020 map kumtu 1youé nap
Hoxusin Daii3000/1 ce TYpyXH acoCi MIITUPOK JOIITAH/: TAIKWJIOTXOU KHIIIOBAP3d,
axoJii Ba XO4Yaruxou JAeXKoHil. Jlap OaliHM OHXO XHCCaM XOYaruxoW JIeXKOHM

Oamanarap Oyma, myraHocuban 57 ¢ouz Ba 69 douspo Tamkua Memuxaia. Wu
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HUIIIOHINXAHAAX0 JAJ0jaT MEKYHaH]l, KH KHCMH aCOCHH MalJOHHM KHIIT Ba Xa4MU
HCTEXCOJH JIyOUE map HOXUA 0a XOYaruxou JAEXKOHN POCT MEOSI.

Caxmu axoni HU3 Hazappac Oyna, 24 ¢owus Ba 37 Gouspo TamIKUI METUXA.
WH x01aT HAIIIOH MENX AT, KM aX0JIi Aap MapBapuIIy TyOnué HmTupoku Gpabos gomiTa,
Jlap UCTEXCOJIM YMYMUH 3UPOATH Ma3Kyp HAKIIH MyalssH MeOo3al.

Hlap Mykouca 060 ay Typyxy 3UKpIIyAa, XUCCAU TAIIKWIOTXOU KHIIOBAp3ii
HucOaTaH nact Oyaa, 6 ¢hous Ba 7 pou3po Tamkui Meanxaa. A3 uH OapMeos T, KU aap
cot 2020 HaKIIM TAIIKWJIOTXOM KHUIIIOBAp3i J1ap HCTEXCOJM JIYOME Jap HOXHUSIH

daiizo001 Maxayarap Oy/I.

2021 c | KopxoHaxou
KopxoHaxowu xmmosapﬁ
waoaapw —\ﬂ . 12%

Xoyaruxoum ‘
AEXKOHW Axonin
58% \ — 37%
Xoxarmgow: /\ Axonii
AEXKOHM = 23%

65%
u KopxoHaxou kuwosap3n = Axonn = Xo4armxoum fexXKoH

Pacmu 2.3. Xuccan noxusiu ®aiiz0601 60 Kareropusixo Ba (poM3HOKHALIOH AP
KMIITH Jyoué cou 2021

MyBoduku MabaymMoTH pacmu 2.2, nap conu 2021 HU3 XOYaruxou JACXKOHMT
XHUCCau acoCUPO Aap KUIITH JIYOUE UILFOJI HAMYJIaH[. XUCCau OHXO MyTaHocHOaH 58
dbous Ba 65 Gou3po TAMKUI J107a, HUIIIOH MEIUXaJ, KU UH TYPyX MaBKEH aCOCHUH
XYJIpO JIap UCTEXCOJIM 3UPOATH MA3Kyp HUTOX JOIITAACT.

Caxmu axonii nap coiu 2021 23 ¢dous Ba 37 dpouspo Tamkun meauxan. Mx
HUIIIOHINXAHAAaX0 a3 OH IIax0JaT MEIUXaH[, KU aXoJlil XaMuyH TypyXu MyXuM Jap
napBapuIy JTyOué MaBKeH yCTYBOP JOpa.

Tamkuorxon kumopap3ii gap comu 2021 60 HumoHIUXaHAaxou 5 hons Ba 12
dbou3 TaBcud MemapaHa. ['apuaHae caxmMu OHXO HHCOAT 0a XOYarmxou JIEXKOHH Ba
axoJiii kaMmTap Oomiaj xaMm, a3 pyiu xayMu uctexcost Hucoat 6a conu 2020 adzoutu

MyaisiH MyILIOXH/J1a Merapaa.
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Kopxonaxon KopxoHaxon
KHIDOBAp3il — —— KIIIOBap3il
15%  — o e 7%
—_— 1
— ‘%
Xo4arixon JeXKOHi1 L\ // Axomnit
47% E—— _ 349
: —
// i
XoYarixon JeXKOHi1

59%

= KOpXOHaxXoH KImoBap3il  ® Axomili  ® X09aruxon AeXKoHil

Pacmu 2.4. Xuccan Hoxusiu Daiiz0001 060 kaTeropusixo Ba Gou3HOKUALIOH Aap
KUIITH Jyoué coym 2022

Hap conmu 2022 HU3 XOYaruxou JIE€XKOHH J1ap COXTOPH KHUIITH JIYOUE MaBKeU
nemrcadpo Hurox gomrana. Humonmoaxon oaxo 47 dous Ba 59 pouspo Tamkui 1oja,
HUIIIOH MEAWXaH/a, KM HOoBoOacTa a3 KaMIIlaBUM HHCOMM XHccal OHXO HucOar 6a
COJIXOM Ka0JIii, XOYaruxou AeXKOHN XaMOHO UCTEXCOJIKYHaHIarOHU aCOCUM JTyOué nap
MHHTaKa MeOOIIIaH I,

Caxmu axonit gap conu 2022 34 ¢dous Ba 38 Qouspo Tamkui Meauxa.
Ad3zoum uH HUMOHAMXaHAa HUCOAT 6a comxom 2020 Ba 2021 a3 3uén rapauaanu
UIITUPOKH ax0JIiA Jap MapBaAPUIIIH JIYOUE 1M1aX0/1aT METUXA/I.

Tamkuinorxou kumoBap3ii aap coynu 2022 60 HummoHAUxaHaaxoun 7 gpous Ba 15
dbous udona édraann. 'apuange caxmu oHX0 HUCOAT Oa Ay TypyXH AWrap macrrap
Oomiaa xaM, TaMOwJIM a30UIIA UIITUPOKH OHXO Jap MCTEXCoJiu JIyOue Oa Hazap
Mepacal.

Myxkoucan MabaymMoTXxou coxou 2020-2022 HUIIOH MeInXa/l, KU X04aruxou
JEXKOHI Jap XaMau COJIXOM TaXJIWJIIIY 1a HaKIIN acOCUPO HUTOX gorTaand. ap comu
2020 xuccan ouxo 57 ¢owus Ba 69 dous, map comu 2021 58 dous Ba 65 dhous Ba gap
conu 2022 47 dowus Ba 59 ¢ouspo Tamkwi go1a. H MabaIyMOTX0 HUIIOH MEIUXAHI,
ki capdu Hazap a3 macTiIaBUM MyailssH nap conu 2022, Xxoyaruxou JIEXKOHH aap
UCTEXCOJIN JIyOUE rypyxu acocit O0Kid MEMOHaH]I.

Caxmu axounit nap uH naBpa tariup €draact. Hap comu 2020 on 24 dhowus Ba 37

dowus, nap comu 2021 23 dowus Ba 37 dous Ba map comu 2022 34 dhous Ba 38 Gouspo
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TamKuWI Hamyd. Ad3ouin HUIMOHAUXaHAa nap coau 2022 a3 60J0paBUM HILITUPOKU
axoJIil 1ap mapBapuIlny JTyOué napak Meauxa.

CaxMy TalIKWJIOTXOM KUIIOBAp3#d Jap COJIXOM TaxJIMIIIyAa HUcOaTaH MacT
Oya, aMMoO a3 pyiiu 0ab3e HUIIOHAWXAHAAX0 TaMOIOIHM a(30MII MYIIOXUIA TapaAuI.
Hap comm 2020 xuccan ouxo 6 ¢ous Ba 7 ¢ous, gap conu 2021 5 dhous Ba 12 pous Ba
nap conu 2022 7 dous Ba 15 douspo tamkun goa. UH tardupoT a3 ¢aboiiaBuu
TaIPUYUN TAITKAJIOTXOW KUIIIOBAP3#| Aap UCTEXCOIH JIyOUE MaxoaaT MeIuxal.

Jap Maymyb, HaTHYaxOWM MYKOMCABH HUIIOH MEAMXaHJ, KU XOYaruxou
JNEXKOHII MaHOau acocud ucrexconu nyou€ nap Hoxusu Daii30001 O6a xucoo
MepaBaHJ. XaMm3aMOH, caxMH axojid gap comu 2022 6oso padrta, HIITHPOKU
TAITKUJIOTXOM KHUIIOBap3#l HU3 HucOaTaH 3uén urygaact. H Xxomar a3 TarlupoTH
TaJpUyil 1ap COXTOPH UCTEXCOJ Ba UMKOHUATXOHU BaCEbIIaBUU (PabOJIUSITH UCTEXCOII
Jap MUHTAKa Japak MeJIuXa.

bo napHazapiomT OH KM caMapaHOKHH HCTEXCOJ Jap KHUIIIOBAP3il HAa TaHXO
a3 TalKWIM XOYarujaopi, OaJKyd a3 TabMUHOTH MOJJIA Ba J1acTpacUM 3axupaxou
TEXHOJIOT HU3 BoOacTa acT, Jap Joupad TaxXKUKOT 0a Macbhanau wucTtudomau
TJIUTCEPOJI Ba XOCUJIaX0M OH XaM4yH acocH 0a J1acT OBapJaHu MaiBacTaruxou 10pou
TabCUPH IXTUMOJIUHU ad30UIITAH3UMKYHAHAa HU3 TaBaduyX Kapnaa myxa. [aurcepon
XaM4yH améu XOMHU JlacTpac Jap UCTEXCOJOTH TYHOTYH uctudoja rapaumaa, 6apou
CUHTE3H SIK KATOP MOJIJIax0u OMOJIOTH (habhosl aXaMUsITH aMallil JJOpa/l.

Jlap 3aMuHayu TaxXKMKOTH Ma3Kyp TJIMTCEPOJI Ba XOCHJIAXOU OH XaMUyH acoc
Oapou TaxMsM NallBacCTaruxou JOPOM TabCUpHU a(30MIITAH3UMKYHaHJa Oappacii
MerapaaHj. UyHWH MailBacTaruxo MeETaBOHaHJ Jap KOHCEHTPATCHUSXOW IMacTt 0Oa
paBaHIXou ad30UIl Ba MHKUIIO(DH pacTaHil TabCHpP PACOHHIA, YCTYBOPUHU OHPO
HHUcOaT 0a OMMJIXOM HOMYCOUIM MYXHUT OexTap HaMOsIHI. bapou HHIIOH J0JaHU
MaBKEH MCTEXCOJIMU TIIUTCEPOIT Aap MUKECH YaxoH#i Mabiymotd omopur UN Trade
and Development, 6axmn UNCTADstat Data Centre, nctudoaa Ba Tax i Kap/a HIy;.

Hatuyaxou Taxjimi gap pacMu 2.5 NEmHUX0/] ITy/1aaH/I.
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Pacmu 2.5. /laBaarxon nemicadg gap UCTEXCOJH [IUTCEPOJL, Xa3. T

A3 MabJiyMOTH pacMmu 2.5 6apMeosi, Kd K KaTop JaBJIaTXO Jap UCTEXCOIU
rIIMTCEposl MaBKew rmemicad gopana. A3 yymia, Ménotm Myrtraxumgam Ampuko,
ABcTpusi Ba bpaswius 06a rypyxXyu UCTEXCOJKYHAHIArOHUW acoCil JOXWJI MEIIaBaH/I.
TuOKM HUIIOHAOIXOW TEIIHUXOJIIY/IAa, XaYMH UCTEXCoNu riutcepon nap WUénoru
Mytraxugau Ampuko takpuoan 180 xa3op TonHa, gap ABctpust 200 Xa30p TOHHA Ba
nap bpazunmms 150 xa3op ToHHA gap K CONPO TAMKWI MEAUXA.

[Temcaduu uH naBnatxo 0a MaBUyAUSATH UHOPACOXTOPHU HCTEXCOIH, PYIIIN
COXaXO0M KOpKapaW paBFaHX0 Ba HCTU(OJAU TEXHOJOTHUIAXOM MYOCHp BoOacrta
meboman. MH XoaT HUIIOH MEANXaJ, KU TIUTCEPO Map MHUKECHU YaxXOHW XaM4yH
amén XOMU MyXUM MaBKEH yCTYBOD JIOILITa, OMY3UIIN XOCHIIaX0oHu OH Oapou uctudoa
Jlap coXaxou amaid, a3 4Yymiia KUMIIOBAp3W, a3 4YUXAaTH HIJIMHU Ba aMalii aCOCHOK
Meborma.

2.2.1. XoJs1aTH FU30HOKUMU XOKH HOXUsiu Paii30007

Slke a3 TamaboTM MyXUM XaHTOMU Ty3apOHHJAHU TaypuOaxou caxpon
OMY3HUIIN X0JIATH XOKU KUThau HHTUXOOIIIy1a MeOoIaa. XO0CUIIxe3i, TaApKUOu FU30i,
MYXHUTH XOK Ba XyCyCHUATXOM (pu3ukum oH 6a ad3oulll, HHKHUIIO( Ba MaxCyJTHOKUU

3UpOATXOU KHUIIOBAap3il TabcUpU OEBOCHTa MepacoHaHA. A3 HMH py, mem a3
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Ty3apOHUJIaHU TaYprOaxoW Caxpoirl XOJaTH XOKH OOBEKTH TaXKUKOTA MaBPHUIH
OMY3HIII Kapop A0Ja IIyI.

MOHHUTOPUHTH XOCUIXE3UH XOKXOHM TAbWWHOTH KHILOBAP3M SIKE a3 CaMTXOU
MyXUMH XOKIIMHOCH 0a XxucoO wmepaBan. [lap acocu TaxJIMIXOM arpoOXUMUSIBiA
cababxou macT € OanaH] rapiuJIaHy XOCHIIXE3UH XOK MyalsiH Kap/a 1ya, UMKOHUSATH
uctudogan OKWIOHAU 3aMHUH ap3€0i Merapaan. UyHuH mabiymoT Gapou Aypyct 0a
POX MOHJAHU KHUIIT, HHTUXO0OM MEbEPU HYPUXO Ba IIAPXU HATUYAXOU TaypuOaxou
caxpoi axaMHITH KAJIOH JOPa/I.

Kabman Ttamixuc, Taxjauia Ba MOHUTOPUHTH XOCHUJIXE3UM XOKXO a3 YOHUOHU
[Ta)xyXuImroxyu JaBliaTUM  JIOMXAKallMM  3aMHHCO3UU  «TOYMK3aMHHCO3»  Ba
O3MOUIITOXXOU arpOXUMUSBUU MHCTUTYTH XOKIIMHOCH Ba arpOXUMUsIN AKaJeMUSH
WIMXOM KuIoBap3uu TOYMKHUCTOH Ty3apoHuaa wmemyna. Jlap acocu HaTuyaxou
O0amacromana Oapou uctudOIaM CcaMapaHOKy OKHJIOHAW 3aMUHXOM KHIOBap3it
XyJIOCax0 Ba MEUTHUXO0JIX0 OMOJIa METApAUIAH]I.

Ske a3 HUIIOHAUXAHAaX0U aCOCUM FU30HOKUHU XOK MUKIOPU F'ymMycC MeOoIai.
['ymyc manban MyXyMMH MOJJaxOW OPTaHHMK{ Ba DHEPreTHUKHA Jap XOK Oynaa, aap
TalIaKKyJIM XOCUJIXE3l HaKIIM acoci mebo3aa. Mukmopu rymyc 00 MaBUyIUATH
MOJIJIaXOM FU30i Ba KOOWIMSTH TabMHH HaMyJlaHU pacTaHil 00 YHCYpXOHW 3apypi
pobuTaun 3u4 J0pa.

Hap Mykouca 60 conxou 1960-1970, muxkaopu rymyc nap Oucép 3aMUHXOHU
KHUIIOBap3Un YyMXYpi TaMOIOJIM KOXUIIPO HUIIOH Meauxad. Arap Jap COJIXOM Mell
Jap XOKXOU XOKHCTappaHru paBiiaHu Boauu Baxm muknopu rymyc 1,0—1,2 douspo
TaIIKWUJI MEJOM, X0J0 aap Oucép xonarxo uH HumoHAuxaHaa to 0,8—0,9 pous xam
mrynaact. Jlap XOKXou XOKHCTappaHTh MyKappapi Ba cuéx4ato0 HM3 MaCTIIABUU
MUKIOpPU TYMYC MYIIOXUJa Merapjaaa. XaMyyHUH, Jap XOKXOM 4YWTrappaHTH
kapOonartii, ku conxou 1960—1970 mukmopu rymyc 1o 4 Hou3po Talurkui MeA0 1, alHA
X0JI UH HUIIOHIUXaHaa nap oucép maBpuaxo aap carxu 1,5—1,7 pous kapop gopan.

Hutporenun ymymin HU3 sike a3 YHCYPXOM MYXHMH FU30MH XOK 0a Xuc00

MCpaBan. MyaﬁHH HaMyJlaHU MHKIOPU HUTPOICH, MAaXCyCaH IICHI a3 OrO3W KHUIIT,
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UMKOHUST MENWXaJ, KA CaTXd TabMUHHOKMM XOK ap3€0i rapamma, 3apyparu
uctudogan HypuXxou HUTPOTEHH AyPyCT MyaisiH Kap/ia maBa.

Taxnunxon onuMoHu MHCTUTYTHM XOKIIMHOCH Ba arpoXUMHsSIM AKaJeMHSU
WIMXOHW KHUIIOBAap3uK TOYMKUCTOH HUIIIOH JOJAaH], KU Jap COJIXOW OXUP MHUKIOPH
HUTPOTEHU YMyMil Aap 0ab3e XOKXOM KHUIIOBap3d HHUCOAT 0a HUILIOHAMXAHIAXOU
coJIXou KaOuid koxuil €graact. ke a3 cababxou acocuu UH paBaH/] MACT rapAuaHu
caTxu uctTudoaan HypruXOu HUTPOTCHII MeOoIIa. Arap 1ap COIXOH el 0a K reKTap
3aMHHHM KOpaM MHUKJIOpY HHCOATaH 3U€M HYpUXOU HUTPOTCHI BOPHU Kapaa My,
Tap MApOWTH WMpPy3a UMKOHUATH OUCEP XOYaruxou NEeXKOHU Oapou ucTHOmAH
YYHUH HYPUXO0 MaxJya MeOoIIal.

Slke a3 OMUIXOU MACTIIABUM XOCHUJIHOKHMU 3UPOATXOM KHIIOBap3id pUOs
HarapAuJaHd MEBbEPXOM WIMHUM BOPHUACO3MM Hypuxo 0Oa xucod wepaBaa. bo
JapHa3apJOIITH WH XO0JIaT, IMEeIl a3 OF03M KOPXOM TaypuOaBil TaxJuia Ba ap3EOuu
XOJIATU XOKU KUThau O3MOMIIIN JAap yaMoaTu 1exoTu Mexpoboau Hoxusin Paiiz000.1
ry3apoHua IIy/I.

Hoxusu ®ait30001 acocaH JOpPOM XOKXOM XOKHCTappaHTH CHUEXYATOO,
yurappaHru kapOoHaTAO0p Ba YUrappaHru Mykappapit medoman. Mukiopu 60puioTu
MUEHAU COJIOHA Jap WH MUHTaKa HucOaTaH Oananna Oyna, 6apou TalIaKKyJIH MIapOUTH
MyalssHH HaMHOKHA MycouJaT MeHamosii. HaTuyaxoum Tamixucu O3MOMIITOXU
Mapka3oHuaamynan WHCTUTYTH XOKIIMHOCH Ba arpOXUMHUS HUIIOH TOMAHI, KH
MuKgopu rymyc aap kad6atu 0-30 cm Ba 30-50 cm BoOacra 6a HueOi, gapavau
ITyCTalIaBUX XOK Ba XyCYCUSATXOM Maxaj Tariup mecoa.

MyXHUTH XOK JIap KAThaW TAXKUKOTHA KaMe UITKOP# Oy1a, HUIOHIuXaH an pH
TakpuOaH maap xyaynu 7,7—8,0 kapop aopaa. A3 pyin XyCycusiTXou (pU3UKA HH XOKXO
0a Typyxu r'UIXOKM MEEHA Ba TUIIXOKH Ba3HUH MaHCy0 MeOormana. UyHHH XyCyCHATXO
XaHTOMU Ty3apOHHUJAHU Ta4ypubaxou caxpoi, MaxcycaH Jap Machajgaum o0&pi,
Ta@bMUHOTH FU30M Ba IApXW HATH4axoW ad3oummm pactait, 6a Hazap Tupudra
1113911291 8

bo makcanu 6a mact oBapJaHu MabJlyMOTH JAKUK oWl 0a X0JaTH XOKU KAThau

O3MOMWINNA, MeIl a3 OF03h TaXKUKOTH C&XpOﬁ 00 MYTaxXaCCUCOHHU I/IHCTI/ITYTI/I
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XOKIIMHOCH Ba arpOXMMHUSIM AKaJeMUSIA UIMXOU KUIIOBAp3UH TOYUKHUCTOH XaMKOpi

0a pox MoHma mrya. A3 gymia, 00 HWINTHPOKH MYTaXxaCCHUCOHH O3MOMIITOXHU

MapKa30oHMJIAITy/lal XOKY pacTaHil HAMYHaxOoM XOK rupudTa myna, TaxJIMIXou

arpoXMMUsIBH Ty3apoHMJa HryaaHj. lap HaTuda MablIyMOTHOMa 00 Xyjnocaxo Ba

TaBCUAXOU UJIMH MEITHUXO/T rapaunm.

2.2.2. Hatu4yau TAIIXHUCU XOKHM XO04arum J1eXKOHUHN «3appuHa»-u 1exau
SAxkaben, yamoaru nexoru Mexpo6ox
bapowu Tamxucy Xok KUThau 03MOMIINA 0a 5 HyKTa TaKCUM Kapza mya. A3 Xap

AK HyKTa HamyHaxom Xok a3 kKabarxow 0-30 cm Ba 30-50 cm rupudrTa mrymasn.

Hakmian 6a HyKTaxo TakCMM HaMyJaHU KAThal O3MOMIIA OapoM TaIIXHCH XOK Jap

pacMu 2.6. HUIIIOH J10/1a TITy/1aacT.

Pacmu 2.6. Hakmau 0a HyKTaxo TAaKCMM HAMYIaHU KHThaW 03MOMIIA Gapou
TAIXHCH XOK

[Tac a3 ry3apoHuAaHu TaxXJIMJIA O3MOMIIIA HATUYaXOW aCOCHUU arpOXUMUSIBUU

XOK 0a ;mact oBapa myaana. MH Hatugaxo map 4aasany 2.2. oBapa Iry1aaH/.

‘{alea.Jm 2.2. Haruyaxou Tamixucl XOKHM XO0Yarvuu JAeXKOHHHU «3apana»-n aexan

Slkkaden, yamoaru 1exoru Mexpoo6oj

N- N-

p/ | Hykraxon o gooons | Cymye | p | NOS, [ NH4, | NNO3+NNH4 | P205 | K20,

YOHIHpIIABHU o , MI/K
T , CM , %0 H | mr/k | mMr/k , MI/KI

H XOK r r MI/KT r

1 | Hykram | 0-30 1,10 |80 124 | 14,8 14,3 7,65 276
2 | Hykram | 30-50 0,86 10,4 | 11,7 11,4 6,40 256
3 | Hykrau 11 0-30 1,03 {80 150 | 16,0 15,9 7,14 240
4 | Hykran I1 30-50 0,81 11,0 | 12,6 12,3 6,40 216
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HNnomau yaasanu 2.2.
5 | Hykrau 11 0-30 090 (79| 140 | 10,1 11,0 10,7 280
6 | Hykran III 30-50 0,64 560 | 3,70 4,20 3,82 244
7 | Hykrau IV 0-30 085 |7,7| 22,8 | 157 17,4 10,2 272
8 | Hykrau IV 30-50 0,71 17,0 | 11,7 9,12 5,10 240
9 | Hykran V 0-30 084 [7,7] 80 11,1 10,5 9,43 268
10 | Hykrau V 30-50 0,73 6,0 8,30 7,82 6,60 236

Hyxkran 1. Jlap kabatu 0-30 cm muxgopu rymyc 1,10 dous Oyna, pH 6a 8,0
6apobap act. Muknopu N-NO3 12,4 mr/kr, N-NH4 14,8 mr/kr, P205 7,65 mr/kr Ba
K20 276 mr/kr-po tamkun meauxan. dap kadatu 30-50 cm muxkgopu rymyc 1o 0,86
dbous koxu Epra, mukaopu N-NO3 10,4 mr/kr, N-NH4 11,7 mr/kr, P205 6,40 mr/kr
Ba K20 256 mr/kr meboman. IH HUIIOH Meauxan, KU Jap HyKTau Ma3Kyp Kadatu
Oononn Xxok HucOar Oa Kabatu MNOEHH a3 pylH TymMyc Ba YHCYPXOHM FHU30M
TabMUHHOKTAp acT.

Hykran II. Jlap xabatu 0-30 cm mukaopu rymyc 1,03 ¢dousz Ba pH 8,0
meoOommaa. Muxknopu N-NO3 15,0 mr/kr, N-NH4 16,0 mr/kr, P205 7,14 mr/kr Ba K20
240 mr/kr-po Tamkui meauxan. Jlap kadatu 30—-50 cm rymyc To 0,81 ous nmact myza,
mukgopu N-NO3 11,0 mr/kr, N-NH4 12,6 mr/kr, P205 6,40 mr/kr Ba K20 216 mr/kr
0a xaiing rupudTa mrygaact. MH xoat HM3 MACTIIABUM MHKIOpPU TyMyC Ba Oab3e
MOJIJTaX0U FU30UPO 00 3ué MIyITaHN YyKYPUU XOK HUIIIOH MEANXA.

Hykran III. Jlap kabatu 0-30 cm mukmopu rymyc 0,90 ¢dbous Ba pH 7.9
meoomman. Muknopu N-NO3 14,0 mr/kr, N-NH4 10,1 mr/kr, P205 10,7 mr/xr Ba K20
280 mr/kr-po tamkui meauxan. Hap kabatu 30—50 cm rymyc o 0,64 dous kam 1ryna,
Mukgopu N-NO3 5,60 mr/kr, N-NH4 3,70 mr/kr, P205 3,82 mr/kr Ba K20 244 mr/kxr
meOomaa. Jlap uH HykTa (apkustu OailHM Kabatu 00Joit Ba TMOEHH paBIIaHTap
MYIIIOXUa MeTapaa.

Hyxran IV. Hap xabatu 0-30 cm muxgopu rymyc 0,85 dous Ba pH 7,7
meoOomaa. Muxknopu N-NO3 22,8 mr/kr, N-NH4 15,7 mr/kr, P205 10,2 mr/kr Ba K20
272 wmr/kr-po Tamkun meauxan. Jap kadatu 30-50 cm rymyc 0,71 ¢dous Oyna,
mukaopu N-NO3 17,0 mr/kr, N-NH4 11,7 mr/xr, P205 5,10 mr/kr Ba K20 240 mr/kr
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0a xaia rupudTa mygaact. Jap uH HyKTa MUKIOPU HUTPATH HUTPOTeH HUcCOAT Oa
JUrap HyKTaxo OanaHarap mMeoomas,.

Hykrau V. Hdap xabatu 0-30 cm mukngopu rymyc 0,84 dous Ba pH 7,7
meboman. Muknopu N—NO3 8,0 mr/kr, N-NH4 11,1 mr/kr, P205 9,43 mr/kr Ba K20
268 wmr/kr-po Ttamkwin meauxan. dap xkabatu 30-50 cm rymyc 0,73 dous Oyna,
Mukgopu N-NO3 6,0 mr/kr, N-NH4 8,30 mr/kr, P205 6,60 mr/kr Ba K20 236 mr/kr
meboman. MyxuTH XOK Jap UH HyKTa HM3 KaMe uikopi oyaa, pH gap kabatu 6omnoin
7,7-po TalIKuiI MeauXal.

Harnyaxown yagBanu 8 HUIIIOH MEAUXAHI, KM XOK JJap KUThal O3MOMIIT aCOCaH
Kame uiikopi 6yna, pH-u on gap xadatu 0-30 cm map xyayau 7,7—-8,0 Kapop aopa.
Muxknopu rymyc aap kabatu 6omoii a3 0,84 to 1,10 pous Ba map kabatu 30-50 cm a3
0,64 o 0,86 pous Tariiup mecdaa. ln HUILIOH MeanXa, KU KabaTu 00JI0MH XOK HUCOAT
0a KabaTu MOEHN a3 MOJIaX0U OPraHUKil OexTap TabMUH MeOOIIaI.

bo 3uén mrynanu yykypi Jap akcapu HyKTaxo KaMmIllaBUHM T'yMYC, HUTPOTEH Ba
dbochopu mactpac mymoxunaa mMerapaaa. Kammiin uBasmiaBanga Oormnaj, HUcOaTaH
ycTyBOpTap 00K MoHpa, nap kKadbatu 0-30 cm map xymyau 240-280 mr/kr Ba map
kKabatu 30-50 cm map xyayau 216256 Mr/kr kapop Aopaj. A3 UH py, XaHTOMHU 0a pox,
MOHJAHU Ta4ypuOaxou Caxpoi, MHTUXOOM MEbEPU HYpHUXO Ba MIAPXU HATUYAXOU
XOCHJIHOK# (hapKusITH KabaTxoW XOK a3 pyiu rymyc, HuTporeH Ba ¢ocdop 6a Hazap
rupudTa my.

2.2.3. lllapouTn MKJIUM Jap TaBPAX0U TAXKHUKOT

Jlap 6apoOapu pyurHoii, ra3u KapOOH, HAMUU XaBO, 00 Ba MOJJIaXOU FU3O0M,
XapopaT HU3 K€ a3 OMUIIXOU aCOCHH IKOJIOT#H 6a XMcoO MepaBaj. Xapopar 0a cypbatu
ca03uI, HAlTbYHAMOW pAaCTaHi, Ty3apUIF MapXWIaxOW WHKHIIO( Ba TalIaKKyJW
XOCHJI TAbCUPH Hazappac MepacoHad. A3 WH py, 0apou mIapXu AyPYCTH HATHYaXOH
TayprOaxou caxpoil MapOUTH UKJIMMHM MUHTAKau TaXKUKOT TaBCU( Kapaa mry.

Nxnumu Hoxusin Daii30001 TOOUCTOH rapM Ba 3MMUCTOH HUCOAaTaH MybTaIul
Oyna, 6apou mapBapuIIy K KaTOp 3UPOATXOM KUIIOBAp3#, a3 YymJa JIyoue, MyBohux
ap3€6i merapaan. [lap gaBpaum rapmimnaBumM XaBo Xapopat 0a catxu OanaHm mepacaj,

KU UH X0JaT pabonausaTH PU3NOIOTUN pacTaHil Ba CypbaTH Ca03UILIPO 3UET MEHAMOSI].
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XaMm3aMoOH, OaJaHIIIaBUUA XapopaT Tala0OTH pacTaHHpo Oa HaMmilt Ba o0&ph 3uEN
MekyHas. J[ap Moxxou Oabil MaCTIIaBUH TaIpUYUH XapopaT 06a Hazap pacuaa, bapou
UJ0MaK MHKHIIOQ Ba TAIIAKKYJIH XOCHII IIIAPOUTH HUCOaTaH yCTYBOp (papoxam Meos.

Moxu xyHykTapuHu con nap Hoxusin Paiizo6o7 sHBap 6a xucold padra,
XapopaTyu MUEHaM XaBo Jlap MH JaBpa Takpuban 6a 0,0 °C 6apobap meboman. Moxu
rapMTapyuHU COJI MO OyJ1a, XapopaTh MUEHAU XaBo Jap UH Mox To +25,9 °C mepaca.
UynuH xapopar Oapou pymiaw (paboiau 3UpoaTXOM KHINOBAp3id, a3 yymja JIyoue,
IIapOUTH MycOuI (hapoxaM MeopaJ.

Yaasaau 2.3. XycycHsiTXOH YMYMHHU MeTeopoJiorun Hoxusin Paiizo0601

Humonaunxanma | 1 2 3 4 5 6 4 8 9 10 11 | 12

Xapopatu
MuéHan XaBo, °C

Pyry6arnokii, % | 61 | 63 | 64 | 59 | 58 | 44 | 34 | 33 | 34 | 30 | 55 | 61

00]10| 45 |12,7|179|225|259|245 (198|138 | 72| 20

Muxkngopu
79 | 87 | 168 | 163 | 109 | 25 0 0 0 30 | 60 | 76
OOpHUIIOT, MM

Cypbaru
muéuan mamon, | 6,7 | 6,7 | 58 | 44 | 3,0 | 3,4 | 2,6 18 | 16 | 25 | 46 | 6,0

M/c

Muknopu OOpHILIOT 1ap AaBpau XyHyKid 0a xucoou muéna 470 MM-po TallIKuiI
70/1a, MUKJIOpPU YMYMHUHM OOPHUIIOTH COJIOHA Jap Hoxus O6a 797 mm mepacan. Uu
HUIIOHINXAHAaX0 HUIIIOH MEIUXAH]I, KH MUHTaKa a3 JINX03W TAbMUHOTH HAM# IOpPOU
UMKOHHSATXOM HUCOaTaH Xy0 mebormman. XyCyCUsITXOU YMYMHUH METEOPOIOTHH HOXHSH
dait306071 gap yaaBaiu 2.3 yaMb0acT rapau1aact.

[ITapouT METEOPOJOTUN XOYaruu AEXKOHHM «3appuHan-u Jexau Skkaben,
yamoaTu JexoTu MexpoOona, map JaBpau TaxKHKOT, sibHE conxon 2019-2022, 6o
TariupEéONNU MaBCUMHUU Xapopat, OOPHUIIIOT Ba CypbhaTH MIaMOJI TaBCU( Tapaul.

CypbaTu MHUEHAW IIaMOJI J1ap JIaBOMH COJI Tariiupébanaa Oyna, ap3ulIKou
OalaHATapUHU OH acoCaH Jlap MOXXOU SHBap Ba (PeBpasi MyIIOXUaa METapaaH.
bananauu xabatu Gapd nmap daciau 3UMUCTOH oxaTaH a3 25 1o 40 cM-po TaIIKWI

Menuxana, Ku 0a pekuMH XapopaTHMM XOK Ba 3aXUpad HaMil Jap JaBpau Oaxopi
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TabCUPU MycOaT MepacoHan. XapopaTh MUHHMAJIUU XaBO Jap MIAPOUTH AIOXHIA
meraBoHag To —20 °C mact maBaj, gap XoJe KU XapopaTd MakcuMamni nap (aciu
tobucton To +40 °C mMepacan. XapopaTd MUEHAW COJIOHAW XaBO Jap HOXUSH

dait30001 TakpuOad +12,8 °C-po Tamkwm Meauxal.
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Pacmu 2.7. XycycusiTXoM YMyMUH MeTEOPOJOTHU X0YATHH JTeXKOHUM «3appuHa»-u iexan
Skkaben, yamoaTu aexoru Mexpoooa gap coqam 2019
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Pacmu 2.8. XycycusiTXom yMyMUH MeTEOPOJIOTHU X0YATHH TeXKOHUM «3appuHa»-u ieXan
Skkaden, yamoatu gexotu Mexpo6oa nap cosau 2020
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Pacmu 2.9. XycycusiTXom yMyMUH MeTEOPOJIOTHU X0YATHH TeXKOHUM «3appuHa»-u
nexau Skkabden, yamoaru aexoru Mexpoo6oxa gap coam 2021
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Pacmu 2.10. XycycHsiTX0M YMYMHH METEOPOJIOTHH X0YATHH TeXKOHUH «3appuHa»-H
nexau Slkkaden, yamoatu nexoru Mexpoo6oa nap couam 2022

Hap pacmxon 2.8-2.10 MaBIIyMOTH METEOPOJIOTMH MOXXOW HIOH, WIOJI Ba
aBryctu conxou 2019-2022 omappa mymaact. Mykowca MabiyMOTXO HUIIOH
MeAnXal, K 1ap XaManu COJIXOM TaXKUKOT MOXHU MIOJI HUcOaTaH rapmTap Oya. A3 uH
Py, nap uH 1aBpa TanaboTu 3upoatu J1youé 6a 06€pi Oemrap rapauaa, Kopxou oo€pi
dabostap ry3apoHuaa IryaaH.

Jlap MOXM aBTYCT XapopaTH XaBO TaJpHYaH MacT MEIIaBaj, aMMO IIApPOUTH
YMYMHH UKJIUMi 0apou MI0Mau Halll’byHaMOH JIyOuE MyBoGUK 00Kt MeMOHaa. XaMUH
TaBp, MIAPOWTH HKIMMHHM XOYaruu JEXKOHMH «3appuHan-u nexam Skkabem nap
conxou 2019-2022 Gapou ry3apoHHIaHU TadpuOaxXow caxpoit 60 Tyoneé mMyBODUK

ap3&0i rapau/I.

2.3. Ycyaxom TaXKUKOT

2.3.1. Ycyau myaiisin kapaanu MB (kagmuit)
bapou myaiisH kapaanu kaamuii (Cd) Maxrynu 03MOMIIMY HOHXOU KaaMuid 60

KOHCEHTpaTCUsii 1 MKI/AM?, MHYYHUH MaxJIyJIXOW Ha30paTii OMoJa Kapjaa IryJdaH.
Taxkukor myBoduku Tamabotu ['OCT 26933-86 Ba I'OCT 31866-2012 wuupo
rapauaaact.

OMoJa KapJlaH! MaxXJTyJIl O3MOUIIN:

bapowu Taiiép kapaaHu MaxTyJau 03MOMIIA MaxJTyJIl 0OMH MOHXOM KaJMUi 060
koHcentpatcusiu 0,10 r/am® uctudona mryn. bo poxu MaxryIKyHOHHH Taiigapriaii a3
OH MaxJyJlu Kopi 00 KOHCeHTpaTcusu | MKr/am® XOocWsl Kapja InyA. XaHroMu
Ta€pKyH TaIabOT YUXaTU XaTOM HUCOW puos rapauaa, oH Habosa a3 2,5% 3uén

oorma.
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OMopa kapiaHu MaxJ1yJIu 3aMHHA’

Max tynu TodTan XJIOpUIU Kajauil 00 poxXy Xall Kapaanu 175 r xjmopuay kamui
nap 450 cm® o6u MykarTap oMoza Kapja mya. Ilac a3 XxyHyk miyJiaH To Xapoparu
XOHAr#, MaxJaysl GuITp rapauma, 6apou HUTOXIOPHA 60 MUKIOPU KaMU KPUCTAUIXOH
HaMaK ycTyBop Kapaa wmyn. Cumac MaxJIyld KHCIOTau TUIPOXJIOpUa 00
KoHceHTpatcusiu 1,0 mos/nm® Takiép kapna myaa, 82,6 cM? KucjioTau KOHCEHTpaTi 6a
Koj0am 1 mM® Bopu Kap/a, TO HUIIOHA 00 00M MyKaTTap Iyp Ba OMEXTa Kapjaa IIy.
Hap wmapxwian MuHOabJa MaxJyJId HHUTpath cumoO (ceauTpaum cumo0) 060
koHceHTparcusiu 0,01 mon/nm® Talié€p kapna mya: gap koinodaum xaumam 0,1 am® mgap
Xy3ypH 4aHj KaTpa kuciorau ruapoxsiopus 0,343 r HutpaTtu cumMo0 Xa rapaujia, To
HUIIoHa 00 00U MyKaTTap myp Kapja uryn. babnan nap kon6au 200 cm? oMexTau 3epuH
taii€p kapnaa mya: 100 cm® maxyrynu Togran KCl, 20 cm® maxyrynu HCI Ba 20 cm? o6u
MyKatTap; O0abau omexrta 5 cm® maxiynu HuTpatu cumod (0,01 mon/am?) wminosa
rapjauaa, MaxjryJ TO sIKXeJa IIyJjaH oMexTa kapnaa urya. bapou rupudrann maxiynu
3amuHaBun omexta 200 cm® maxyiynu (oHuH KoHceHTpatii 6a konbam 1000 cm?
I'y30IIITa [IyJa, TO HAIIIOHA 00 00M MyKaTTap Imyp Kapjaa mry.

Omo/a Kap/1aHu MaxJTyJIXOW Ha30paTi:

bapou Taiiép kapmanu maxjynu Hazopatit 60 koHceHTparcusiu 100 mkr/am?
Maxaynu ubtumoun 0,10 r/mv® uctudonma rapaua. bapowm rupudTaHu MaXITyIIH
HazopaTil 60 koHceHTparcusiu 1,0 MKkr/nm?, a3 maxitynu Hazopatuu 100 MKr/amM?® xaumu
1,0 cm?® rupudra myna, gap koadau 100 cm® 60 maxiynu (oHI TO HUIIIOHA Myp Ba
OMEXTa Kap/a IIy/I.

Bocuraxo Ba MaBoI.

1. Tapo3syu nazoparii BJIP-200 (200 r), myBoduku ['OCT 24104;
Kon6axo (100, 500 Ba 1000 mut), myBouku I'OCT 1770;
[Munetkaxo (1,5 Ba 10 mun), myBoduku 'OCT 20292;

['OCT 6690-03;

2
3
4
5. Xnopuau kanui (xumussi To3a), myBoduku ['OCT 4234;
6. Kucnortau rugpoxnopunii, myBoduxku ['OCT 14261;

7

Hurtpatu cumo0 (II), myBoduku I'OCT 4520.
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bapou myaiisin kapaanu kaamuit ac6o0u Bonramnepomerp ABC L.L uctudona

rapaui, K gap pacmu 2.11. HAIIOH oA 1IymaacT.

Pacmu 2.11. Ac6o0u Bostamnepomerp ABC L.L 6apou myaiisn kapaanu MB

2.3.2. MyajisiH KapIaHH KaJIMHH J1ap TApKUOU 00M KUThau 03MOMI Ba
TabCHPH OH 0a cad3mu ayoué (Phaseolus vulgaris L.)
Hap Taupuba o6u KUThau HHTUXOOITYa 0apou MyaisiH KapJaHu METaJUIXOU

Ba3HUH, a3 yymia kaamui (Cd), ku 6a cab3uin Ba HalIbyHAMOU TyXMHH JTyOué
(Phaseolus vulgaris L.) Tabcupu Mand# MmepacoHaa, MaBpUIHA OMY3HII Kapop THPUPT.
bapou Mmykouca sxyanj maHOaun aurapu 00 HM3 MHTUXO00 Kapnaa mymada. Jap
TaJKUKOT 00X0U MaHOAbXOM 3epHH UCTU(OI1a TapIUIaH I

. O0u «3aBojM cEMEHTY;

o  OOwu x0o4arum IEXKOHUH «3appHUHAY,

o  O06u «Kyxu Mazopy;

o  O0u «Mapkasu maxpy;

o  O6u «MyxkaTap».

bapou 6axoanxuu TariupEOMK HUIIIOHI0IX0U MOp(doJIoTii (a3 yymiia Japo3uu
pemia Ba caO3uIIM TyXMil) 3appX0oH IJIACTHKM, KoFa3u (unTpkyHaHaa Ba 50 moHa
TyxMuu nyoué ucrtudona mynana. CadzoHuAaHu TyxmMuxo Aap xapopatu 20-24°C
(2242°C) Ba map mapouTH TOPUKIA aHYOM JI0ja YA, TO TabCUPU HYp Oa paBaHAXOU
dbusuonorii (dbotocunte3 Ba GoToMOpQoreHe3) UCTUCHO rapaajl Ba TaHXO TabCUPU

Tapkuou 00 0a cab3uill MyalsiH kapaa masaj. TyxMuxo 60 Kkorazu GUITPKYHaHA Jap
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3apdxou Iletpu 4oiirup myna, map myxjata 192 coar (8 py3) Tap HUTOX JOIITa
myaas; gap xap sk 3apd 10 goHa TyxXwmid Ty3o0mITa IIyia, mac a3 MyXJiaTH MyausH
JapO3MH peliaxo YeH Kap/a I1yjia, HaTH4axo MyKorca Ba ()OM3U TabCUPH HAMYHAXOH
00 6a cab3um xucob kap/a my.
Bbapou Taupuban maszkyp I'OCT-xou 3epuH TaTOMK TapIugaaH:
1. TOCT 12038-84 - Tyxmuu 3UpoaTxou KUIIOBAp3il. YCYIXOH MyaiisiH
KapJaHu KOOWJIMATH Ca03HIIL;
2. TOCT 21563-82 - VYcynxou MyalssH KapJlaHM MHKIOPH METAJLIXOH
Ba3HUH J1ap 00bEKTXOU OUOJIOTHA.
2.3.3. Meroaukau xocuwiakynuu 3—Cho— Phth— Ba Boc—xocuniiaxoun
AMHHOKHCJIOTAXOH JI0POH 0aKkusiu nponan—1,2—ouonxo Ba 1,3—ou— Cho—, Phth—
Ba BOC— xocnjiaxou aMHHOKHCJI0TAX0U TOPOU OAKUSIM HPONAH—2—0]1X0, KN 1ap

AaBpau TAaXKUKOT 0a cudpaTu adp3oMmTaH3UMKYHAHAA HCcTH(OAA Iy IaaH/
Meronvkan XocuiakyHuu 3—kapOobeH3okcudenmnananuinponai—1,2—muom.

(3-Z-Phe—O—mniporian—1,2—nmomn). Jlap kosnbam cexkupoa, Ku 00 OMEXTaKyHaKH
MEXaHUKid, XyHYKKYHaKd Oaprapaanna Ba Kudu kKarparit myyaxxas act, 1.07 rpamm
(0.01 mon) xap6o6en3zokcudpenunananvd Ba 0.56 r (0.01 mon) KOH—po map 50 mn
XaJKyHaHJau MyTiaaku 1,4—auokcan omexTta MekyHem. Cumac ap XxaMMoMHU 00 TO
xapopartu 35—40°C rapm kapaa, myanata 1-1.5 coat oxucta—oxucra OMEXTaKyHHPO
naBoM MmenuxeMm. babn 6a oMexTam peakCHMOHil TaBacCyTH KU KaTparii OXucTa—
oxucta 0.83 ™ma (0.01 wmom) I—xjoprpomnan—2,3—AU0JIPO MIOBA MEKYHEM.
OmexTakyHUpPO Aap XaMuH xapopat 6a myanatu 1.5 coat ugoma meauxem. [lac a3 uH,
xapopatpo 1o 60—65°C Oanann kapaa, myagatd 3—3.5 coaTu auUrap OMEXTaKyHHPO
JaBOM MeauxeM. baba omMexTan peakCMOHHMpPO SK maboHapy3 Hurox megopem. Ilac a3
XYHYK 1yganu omexta, Taxmuan KCL—po gyno nHamyaa, a3 6okumonga 60 uctudosa
a3 OyFpoHHH Bakyymit 3—kapOoOeH30Kkcu(eHmIananuanponai—l,2—amonn MyBopuK
xocws Memaan. Cumac Maxcynw XOCWIIIyAapo 00 OeH30JM MyTIaK a3 HaB
KpuctayunzaTcus MmekyHeM. bapoman: 1.75 rpamm (76.00% a3 Hazapusisii).
Metoaukan XocunkyHuu 3—pranmmidenniananuinponan—1,2—mauoin. (3—Phth—
Phe—O-mponan—1,2—auon). Jap xonbau cekupoa, ki 00 OMEXTaKyHaKH MEXaHHKH,

XYHYKKYHaKu OaprapjaHia Ba Kudu xarparin myqaxxas act, 2.05 rpamm (0.01 mom)
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dramdenmnananua Ba 0.56 rpamm (0.01 mon) KOH—po map 30 mn xankyHaHmau
MyTiaku 1,4—nuokcan omexrta mekyHeMm. Cunac aap xapopatu 35—40°C mynnatu 1-
1.5 coar oxucTa—0XHcTa OMEXTapo rapM Kapja, uaoMa meauxem. babnan 6a omexrau
peakcHoH# TaBaccyTu Kudu Katpari gap naBomu 45—50 gakuka oxucra—oxucra (.83
mia (0.01 momn) I—xnopnpornan—2,3—Au0apo uioBa MeKyHeM. OMEXTaKyHHpPO Jap
XaMHUH xapopat 6a mynnatu 1.5 coat uaoma meauxem. Ilac a3 un, xapoparpo To 60—
65°C OGamann kapaa, MyaaTH 3 COaTH IUTap OMEXTaKyHUPO JAaBOM MeauxeM. babn
OMEXTau PEaKCUOHUPO SIK 1a00HAPY3 HUTOX MEOPEM.

[lac a3 xyHyk mynanu omexta, Taxituniu KCL—po 4ygo mexkyHem. A3 00KHUMOHIa 00
uctupona a3 OyFpoHuu Bakyymin 3—dranuidernnananunnponad—1l,2—auonu
MyBOGHUK XOcwi1 MemaBaa. Cumac maxcyiu XOCWIIyAapo 00 O€H301M MYyTJak
Kpuctayunzarcusa MmekyHeM. bapoman: 1.5 rpamm (71.30% a3 HazapusiBii).

Meroaukan XOCWIKYHHUU 3—TpeTOyTHIOKCHUKApOOHUII(EHUIATAHIIIPOTIaH—
1,2—nuomn. (3—Boc—Phe—O—nponan—1,2—nnoi). PaBanau cunTe3 THOKH YCYIIU MTELIHHA
aH4YOM noaa LIy, Hap VH MaBpHU/I, a3 1.95 rpamMm
TpeTOyTHiIokcukapoonmndenunaianut, 0.56 rpamm KOH Ba 0.83 mut 1—xmnopnpomnan—
2,3—muon uctudona Oypma myn. Jap HaTuda, 3—-TpeTOyTHIOKCHKApOOHMI—L—
dbenmnananuinponai—l1,2—auon Xocu rapaua. Mukaopu Maxcyiu 6agactomana 2.3
rpamm Oy, ki uH 79.00% a3 xocuiiv Ha3apusBil MeOOIIaI.

Metonukan xocunkyHuu 1,3—nukap6006eH30KCueHMITaTaHIIITPONIaH—2—0].
(1,3-mu—Z-Phe-O—nponan—2—o:). [lap konbau cekupoa, Ku 00 OMEXTaKyHaKh
MEXaHUKH, XyHYKKyHaKu OaprapjaHja Ba Kudu xatpari mydaxxas act, 2.09 rpamm
(0.01 mon) kapbo6enzokcudenunananut Ba 0.56 rpamm (0.01 mox) KOH—po nmap 15
MJI XQJIKyHaH/1au MyTIaku 1,4—auoKcaH oMexTa Kapjia, TO Imyppa XaJ IIyJAaH OMeXTa
MekyHeM. OmexTtapo 1o xapopatu 35-40°C rapm kapaa, 6a myanatu 45-50 nakuka
HUTOX MegopeM. Cunac, XaHroMu oMexTakyHi, katpa—karpa 0.46 miu (0.005 mon) 1,3—
TUXJIOPIPONIaH—2—0JIp0  WjioBa MeKyHeM. OMEXTaKyHHpO Jap XaMHuH Xapopar
Myanatu 5.5 coat ugoma meauxeM. llac a3z yyno kapaanu taxmmau KCL a3 omexTtan
PEaKCUOHI, XaJIIKyHaHAapo Oyxop MekyHeM. A3 O0KUMOH/1a rac a3 OyFpOHUU BaKyyMii

1,3—nuxap6o0eH30KCU(peHUTATaHUITPONTIaH—2—0dM  MYBOHUK XOCHJI  Merapa.
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bavnan, 1,3—nukapOobeH3okcueHmIaTaHuINmpoOnaHn—2—0JIn  XOCWIIy1apo 00
OCH307M MyTJaK € M30IMPOIMAaHON a3 HaB KpUCTAIM3aTcus MekyHeM. bapoman: 2.6
rpamm (75.00% a3 HazapusBi).

Metomukan xocwikyHuu 1,3—nudrammidhennnananuinponan—2—oi (1,3—mau—
Phth—Phe—O-mpo—nan—2—oi). Jlap koa0au cekupoa, ki 00 OMEXTaKyHaKH MEXaHHUK,
XYHYKKYHaKu OaprapjaHja Ba Kudu karparin mydaxxas act, 1.05 rpamm (0.01 mou)
dramundenmnananud Ba 0.56 rpamm (0.01 mon) KOH—po nmap 25 mn xankyHanmau
MyTIaku 1,4—1MoKcaH oMmexTa Kapja, TO IMyppa Xald IIyJaH OMeXTa MEKYHEM.
Omextapo To Xapopatu 35-40°C rapm kapaa, 6a mynnatu 45-50 nakuka HHUroX
MenopeMm. Cumac, XaHromMu omexTakyHii, katpa—karpa 0.46 mu (0.005 moum) 1,3—
TUXJIOpIponaH—2—oJipo ujioBa MekyHeM. babnan oxucrta xapoparpo 1o 60-65°C
Oamana kapaa, myaaatu 3.5—4 coatu nurap oMeXTaKyHUpO J1aBoMm meauxem. [lac a3
WH OMEXTal PEaKCHOHUPO SK madoHapy3 Hurox menopem. baba taxmman KCL—po
qyq0 MekyHeM. A3 OokumoHzma 00 wuctudona a3z OyrFpoHuM Bakyymid 1,3—
mudTanundeHmIaTaHIIPOnaH—2—oau MyBO(GUK Xocui MemraBaa. Cumac mMaxcynu
XOCHIIITYIapo 00 OEH30JIM MyTJIaK a3 HaB KpUCTaTU3arcus MekyHneMm. bapoman: 1.6
rpamm (70.00% a3 HazapusBi).

ITac a3 cuntes, Tabcupu 3—Cho—, Phth— Ba Boc—xocunaxon aMUHOKHCIIOTaX0H
gopou Oakusu npomad—1,2—mmonxo Ba 1,3—mu—Cbo, Phth, Boc—xocumaxou
AMUHOKHCIIOTaXOU JTOPOM OaKUsH MponaH—2—0aXxo 0a cad3uiy MHKUIIO(U TyXMHUHU
nyoué (Phaseolus vulgaris L.) nap mapoutu taboparopii 6o runzarxou 0,1%, 0,5% Ba
10% mynnatu 7 py3 canyuaa mya. Tyxmuxou Hazopatii 6e kopkapa Oymana. ap
padTH TaXKUKOT MabJIyM Tapauji, KU TabCUpH OajaHATapuHpOo Oa cab3uin Ba
uHkumopu Tyxmin 1,3—nudranundenunananmimponad—2—0oJ HUIIOH 10A. A3 UH py,
Oapou naoMan TaXKUKOT XaMUH MOJ|/1a MHTUX00 rapIu.

Tabcupu XOCWIAXOM CUHTE3INIyAaW TIAUTCEPON Oa ad3ouill Ba WHKUAMIOPHU
pacTaHuUXO TO XO0JI OMyxTa Hamryga Oyn. TaXKMKOTH WH XOCHJIax0 OMY3HIIN
Myddaccanpo Tanad mexapa. A3 uH cabad, TAbCUPU UH XOCUJIAXOU CUHTE3IIY/1a aBBall

Jap MapouTH JabopaTopil caHYuaa MIyI.
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bapou taxkukot 3apdu Iletpu, Kora3zm ¢unrpkyHanga Ba 50 moHa TyXMUu
ayoué (Phaseolus vulgaris L.) uctudona myxa, kxu mynaru 7 py3 nap ranszarxou 0,1%,
0,5% Ba 10% canyuzaa mya. [1ac a3 6appacuu HATUYaX0 MabJIyM Tapaujl, Ku OeXTapuH
HUIIOHAOAPO Xocwian 1,3—mudTanundeHnnanaHiminponai—2—ol HUIIOH J01. A3
XaMUH ca0a0, 6apou uj1oMau TaXKUKOT XaMUH XOCHJIa HHTUX00 rapauil.

2.3.4. Myaiissn Hamyaanu Tabcupu 3—Cbo— Phth— Ba Boc—xocuiaxou
AMHUHOKHCJIOTAX0H I0PoH dakusiu nponan—1,2—auonaxo Ba 1,3—1u— Cbo—, Phth—
Ba Boc— xocnjaxon aMUHOKMCJIOTAX0U 10POH OAKUSIM MPONAaH—2—0J1X0 0a
cao3umm ayoué (Phaseolus vulgaris L.)xamuyH ad3onmran3umMKyHaHaa qap

IIAPOUTH 03MOMIITOX
Bapou ryzaponuianu uH TaXKUKOT Tyxmuxou youé (Phaseolus vulgaris L.)—

u oced Haauaapo MHTUX00 Hamynem. babaan 3apdxou Ilerpupo omona coxtem.
Maxtynxou xocwiaxou riurceposipo 6o koncentparcusixou 0,1%, 0,5% Ba 10%
Tall€ép HaMy/1IeM Ba HHUYHUH KOFa3H NoJoUIInpo 6apou uctudoaa nap 3appxou lletpu
omojia HamyaeM. Curac Kora3u noJIouIupo Aap 3apdxou [letpu maxH kapaem, sbHE
ryzomteM. lap xap sk 3apdxou [lerpu 10 mona tyxmupo yoirup kapnaeMm. ['ypyxu
Ha30paTii Ba T'YPyXXou TaypuOaBUpPO 00 KOHCEHTPATCUSXOU T'YHOTYHU XOCHJIAXOU
riurcepoll omona coxtem. ba xap sk 3apdxou Iletpu 5 Ma maxaynu maxmaop € oou
TaKTUpIIyJa WJIOBa HaMyAeM. Xap py3 Jap SK BaKTU MyalssH MyIIOXuia Ba
anpo3zarupin wmerysaponegem. Illymopam Tyxmuxou caO3umapo Kail MeKapleM.
Japo3un pemraxo Ba Maicaxopo 00 Jakukuu To 1 MM 4yeH mMeHamynem. Tariuportu
HaMOEHpO (paHr, AKX Maiicaxo, pelaxo) Kaia kapnaa memyna. ap pysu 7-ym
aHJ03aTUPUXOU HHUXOUPO Ty3apoHHAEeM. Ba3Hu Tapu wMmalicaxopo Oapkaiienem.
KumaTtxon MuéHau napo3uu peraxo, Maicaxo Ba Ba3HU OHXOPO 0apou Xap K Typyx
XUCc0o0 HamyJlla Ba KOpPKapJd OMOPUM MabIyMOTPO Ty3apoHHJEeM. TaxJuiau oMOpUHU
dapkusTxo 60 uctudona a3 ANOVA Ba t—tect (p<0,05) ryzaponusga mya, Ku as
bapkusaTXon Hazappac OaliHM Typyxxo ImaxojaT Menuxaia. Hatugaxou rypyxxou
TaypuOaBUpo 00 TYpyXH Hazoparii Mykouca Hamyaem. Taxkukot myBoduku [ OCT
12038-84 ry3apoHua nryaacr.
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2.3.5. Myaiisn namyaann Ba3sau 1000 ryxvuu ayomné (Phaseolus vulgaris L.)
bapou myaiisa kapaanu cudaru tyxmi ycynu BazHu 1000 mona uctudona

MelIaBajl, 3ep0o TYXMUXO0W Ba3HUH OJIaTaH 3aXupar MOJJIaX0U FU30MU OerTap A0paH.
A3 xap sk Bapuant 500 moHa Tyxmit MHTUX00 Kapaa uryd. Tyxmuxou xap siK BapHaHT
60 gaxkukuu To 0,01 T Ba3H kapaa myaana. Cumac 6apou xuco6 Hamyaanu Bazau 1000
tyxmit BazHu 500 Tyxmii 6a 2 3ap6 kapaa mryn (Miooo = mseo X 2). Xucob Ba TapTHOH
uupou kop myroouku tanadotr 'OCT 10842-89 (MCO 520-77) aH4oM aoza Iy,
2.3.6. MyaiissH HAaMyIaHU XOCWJIHOKUH Tyxmuu Jyoué (Phaseolus vulgaris L.)
XOCUJIHOKMH TYXMi1 HUIIIOHIUXAHIau MyXUMHU cCaMapaHOKUU IapBapui Oyia,
a3 OMWJIXOM T'YHOTYH, a3 yymia uctudoan ad3ouiTaH3MMKyHaHaX0 BoOacTa acr.
A@d30oumITaH3UMKYHaH1aX0 METaBOHAH/1 02 paBaHAXO0HU (PU3NOJIOTUH pacTaHll TaAbCUPH
Hazappac pacoHaH[: a3XyJIKyYHHHM MOJIaXOH FHU30#, OTOCHHTE3 Ba MyKOBHMAT Oa
IIIAPOUTHU TYHOTYHPO OexTap HaMOsHII. Jlap WH TaXKUKOT XOCHUITHOKHH TYXMUHU JTyOné
xaHroMu wuctudogan ad30UIMTaH3UMKYHAHAAX0M TYHOTYH MyalssH Kapaa Iyza,
caMapaHOKUU OHXO TaxJIWJI rap/iuj. bapou WH XOCHIM TyXMil a3 KUThau XUCOOUU Xap
K BapuaHT (00 TaKpopXx0) YyaMbOBapil IIyjJa, TyXMi a3 OMEXTaxo To3a Kapnaa, TO
XO0JIaTU CTaHAApPTA OMOJA Ba Ba3H Kapja Inya. XOCUIHOKHA a3 pyuHu Maccau TyXMUU
rupudTramyaa xucod mryna, 60a BOXUAM MacoxXaT ry3apoHuaa Imya (MyBoQHUKH
MacoxaTu KUThbau XucoOil). MHTMX00 Ba omolaco3ud HaMyHaxou TyXMmil Oapou
YEeHKYHUXO TUOKH TaaboTH CTaHIapTi aH4oM jona my; a3 yymia, [OCT 13586.3—
2015 8aI'OCT 1203685 TapTrOn HHTHX00, TAIIKWIA HAMYHA Ba OMOJACO3MH OHXOPO
TaH3UM MEKYHaH]I.
2.3.7. MyaiisiH kapJaHu Maccal XyIIKMU HaBjaa Ba peman iyoué (Phaseolus

vulgaris L.)
MyalisH KapJaHu Maccau XYIIKil MHUKJIOPH MOJaXxou OpraHukii (0e xucoou

00)-u maBoaum pactanii MeOomran. VMH HUMMOHIWXaHmAanm MyxuM Oapou ap3&éouu
ad30uIll Ba XOCUITHOKUHU PacTaHUX0 6a xucobd MepaBa.

HaBnma Ba pema 60 xopau a3 MyJIOAW 3aHTHOTHP Maija Kapjaa IryaaHg (To
aHao3an Takpuoad 3 Mmm). donran amOMUHUIPO TEMIAKA 1ap TapO3yr aHAUTUKEA 060
nakukuu 1 mr 6apkamuaeM (ml). Cunac HaBia Ba periaxou Maiaamnryaapo 6a ¢oira
qolrup Hamynaa, sikqo 00 ¢donara OapkamugeM (m2) Ba 06a YEBOHU XYIIKKYHM
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ry3omreM: 20-30 makukan aBBax gap 100-105 °C (OGapou KaTh KapJaHU paBaHIXOU
dbepmenTaTusii), 6apnan 1-2 coart gap 80-90 °C Ba map angom map 105 °C to 6a mact
OMaJlaHU Maccau JOUMM XYIIK Kap/a Iy,

[Tac a3 XymKKyHI HaMyHax0 XyHYK Kapjaa IIyaa, Jap Tapo3yd aHAIUTHKR
OapkamuaeM (m3). AMany XYIIKKYHE, XyHYKKYHII Ba OapkaliuaaH 4aHJ] MapoTuoOa
TaKpop Kapja Inya, TO Maccau JOMMM Xocwuil rapaaa. Xuccau maccau (%) Mojaau
XYIIK a3 pyu hopMyJau 3epyuH MyaisiH Kapa MIy:

_ m3-ml
w (Maccau xywk) = —

x100

k1 aap oH: ml - maccau ¢oira (xomit), m2 - Maccau ¢osira 00 HaMyHau Tap,
m3 - maccau Qoira 00 HaMyHau XyIIK.
2.3.8. MabaymoTt onj 6a MaBoaM MHTUX00IIYAa 6apou mykKouca 60 1,3—audra-
JHJIAJAHWJIONPONAH—2—0J1, 1-0yTHPMI—-3—1300y THPWI—2—TIPONIaHoJI Ba 1—

Oy THPHI—3—HM300y THPHJI—2—0€H3UITIPONIAHOJ XaM4yH a()30MIITAH3UMKYHAHIAa
bapou wmykoucam Tabcup Ba O0axOAUXUU CaMapaHOKUM TaldBacTaruxou

OMyXTalllaBaH/a sIK KATOp MaBOJI Ba MpenapaTxou MabmyJ ucTU(dOIa rapaAuIaH/I;

191" 6000 - mommumepect, KU OapoM TaKJIMIUM HOpPAacOUM HaMil (cTpeccu
OCMOTUK#) ucTh(oaa Memaaa. OH OoucH nacT IyAaHu JacTpacuu o0 6apou pacTtaHit
Merapziaj, 3epo MOTEHCHAT o0uMu MyXuTpo Koxuiml Mmemuxan. [1917 6000 mopou
Maccan moJiekynaBuu Oananzg (6000 Jla) Oyaa, onatan 0a AoxXuiu Xy4alpa BOpHUJ
HamemaBaj. Jlap Harthya, KaMImaBUM BOpUIIIABUM OO0 Ba TarliupEéOMU XO0JIaTh
TYypropuu Xy4aiipaxo 6a MyImoxua Mepacaji, Ki Ba3bUsATH XYIIKCOIHPO Aap MAPOUTH
TayprOaBil TAKIUI MEKYHA/I.

Buncutr ®opte - mpemapatu cedy3bil Oynma, gap amaius acocaH Oapou
KOpKapAu MEMIAa3KUIITUU TyXMi Ba XU(3U OH a3 sK Karop OeMopuxo HcThdona
MeIIaBa/i.

KNOs (auTpatn kanuii) - ManOan XxaM3aMOHH HUTPOTEH (IIIaKJIM HUTPATH) Ba
kanuii mebomman. Jlap taypubaxo MeTaBOHAI XaM4yH BOCHTAaW FU3OAMXil/aHTe3aH/Ia
Oapou Tariupu paBaHAXOU cab3uIl Ba MyOoamIan Moaaxo uctudoaa rapaan. TYP -

Mojiau Ouosiorii ¢pabosin HaBbU ad30MIITaH3UMKYHaH1a Oyaa, TAbCUPHU OH OerTap
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0a Tan3uMu ad3ouIIM BeretaTuBit Bobacrta act. [Jap mauymys 6a paBanaxou ah30uiim
Xy4aipaxo Ba Japo3LIaBUU OHXO TabCHP MEPACOHA.
bensuxon Ba OTHX0n - MaBoaM a30MIITAH3UMKYHAHJIaW PACTaHUXO Oyna,
Oapou MyKouca Jap TaXKUKOT BOPUJ KapAa IIyJaH/.
2.3.9. CoxTaHu MO/ie/Id perpeccHsii XaTTHH CepuIyMop 0apou TaxJIWIn

AMHAMHUKAaH BapaMKyHuu Tyxmvuu Jayoué (Phaseolus vulgaris L.)
Mogenu perpeccussii XaTTHH CEpPIIyMOp ©Oapod TaxJWIH JHHAMUKAH

BapaMKyYHHH TyXMHH JyOu€ map acocM MablIyMOTXOM TadypuOaBét COXTa My,
Kopkapaun omopit Ba xucobxou perpeccusi 60 uctudoga a3z 6acran Hapmadzopu
Microsoft Excel (kucmatu Regression) angom moma miygaHa. AXaMMHSITH OMOPHH
ko3 durcuentxon perpeccusi 60 kpurepusan CToaeHT (t), MyBopHKATH yMyMHH
mozen 6o kputepusin Gumiep (F) 6axoryzopi kapaa uryaa, catxu axammust p < 0,05
KaOyJ rapiu/.

Jlap paBaHau TaxJIMIM MYKOHMCaBi HaTU4axow Oamacromazna 00 MabIyMOTH
amabuérii (a3 yymiua, C.B. YmanoB Ba E.3. YcyboBa) mykouca kapaa mrynauna. Uu
MyKouca 6apou CaHYMIITN XaMCOHI Ba aCOCHOKHH XyJocaxo ucrudosa rapaua. bapou
COXTaHU MOJIeJI MHUYHUH MaliBapaT Ba XaMKopit 00 yctoau JIOHMIITOXU CIaBSHUU
Pycusiy TounkrucToH, HOM3a11 WIIMXOH (hM3MKa Ba MaTeMaTuka 3aMoHOB M.3. aHqyoM
J0/1a y/I.

PaBanau BapamMKyHUHM TyxMil (a3XyAKyHUH 00) 0O YCyJIXOM TYHOTYH ap3&0i
MeIaBaj; aap WH TAAKAKOT TaFrdupéOMM maccau TyxXMid XaM4yH HHIIOHIUXAaHIau
acoci uctudomaa rapaua. Moenu Taxusainyaa 1y oMu (Tariupédania)-po 6a mHooaT
rupudT: BakT (t) Ba Muknop/menpu tascup (X) (Bobacta 6a BapuaHTu Ta4proda).

TaptuOu rTy3aponHugaHu TadpuOa. bapon MyailsH kapgaHu BapaMKyHUH
Tyxmun nyoué 3apdxou Iletpu, korasu uirpkyHaHza, 00 Ba Tapo3yH SJIEKTPOHMA
uctudona mynana. bapou taypuba TyXMHXO MEIIaKi a3 pyiu aHmo3a Ba Macca
MHTUXO00 Kapjaa myjaaHj (myMmopau Tyxmid nap xap sk 3apdu Ilerpu nap xamau
TaKpOpPXO SKXena HUrox normrra mryn). ba xap sk 3apdu Iletpu koraszu puntprkyHanga
T'y30I1Ta ITy/1a, MUKJIOPH MyaisiHu 00 mioBa rapaua. Cunac TyxMuxo 0a Tap KapiaH

Iy30ILTa OIyJaH/I.
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Hap ¢pocunaxou MyailstHi BaKT TyXMUX0 a3 3ap¢ rupudra mryaa, caTxu HaMUH
OHX0 00 KOFa3u (PUATPKYHaAHAA dXTHUETKOPOHA XYIIK KapJa IIya Ba 0abJaH Maccau
OHXO JIap Tapo3yHu AJIEKTPOHH YeH Kapja myn. M amanuér 6apou xap sk ¢gocuiiau
BaKT TaKpop KapJa MIyJa, MabIyMOTXO OapoM COXTaHM MOJAEIN JHUHAMHUKAW
BapaMKyHH 4aMbOBapu rapaAuIaHm.

Mapxunaxou (pU3n0IOrHUHN paBaH]I.

Opowmit (XylIkii) - 1ap OF034 paBaH/ TYXMid MUKJIOPHU KaMU HaMil IOIITa, CaXxT
Ba HHcOaTaH Faiiprdabnoa MedoIa.

BapamkyHnii - nac a3 yabunanu o0 paBaHIUd BapamMKyHid oro3 &drTa, Macca Ba
XayMU TyXM# 3u€ll Merapiaj; XamM3aMOH PaBaHAXOM OMOXUMHSIBUM Oapou OF03U
cab3ui 3apyp Ghabosl MelIaBaH/I.

2.3.10. Myaiisin kapaanu camapanokum 1,3—qu¢ranuiaiaHuionponan—2—oJi 0a
ayoué (Phaseolus vulgaris L.) Ba Haxya 1ap mapouTH JJadopaTopin Ba caxpoii

Taupuba a3 ce mapxuia nbopat medoIa.

Mapxwuian SKyM - OMOJIACO3UU TyXMHd.

Makcan: omonaco3uu menakud TyxMid 6apou cabO3uin Ba ap3é0uu Tabcupu
notugonu 1,3—mudranunasaHuIonpornaH—2—oJl.

Masoaxo:

— myoué (Phaseolus vulgaris L.) Ba Haxyn;

— Maxaynu 1,3—mudranunanmaaumonponai—2—oa 00 KOHCEHTPATCHIXOH 2,5
HM Ba 25 uM;
— 00U JTUCTUIUIATCUSIITY/IA.

PaBannu Taypuba:
A3 xap sk 3upoat 30 moHa Tyxmid HHTHX00 Kapza mrya. Tyxmuxo 6a ce rypyx (60
rymopau 6apobap) qy10 kapa myaaH;

1. rypyxXm HazopaTié - TYXMUXO0 8 coaT Jap 00M JUCTUUIATCHSIIYAa HUTOX
JIOTIITA TITy IaH/T;

2. rypyxu Taupubasii (2,5 HM) - TyxMuxo 8 coat gap maxaynu 1,3—nudra-

JUNaTaHUIONPOTIaH—2—0J1 00 KOHCEHTpATCHsIH 2,5 HM HUToX JoLITa IIy1aH I,
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3. rypyxu taypubasii (25 HM) - Tyxmuxo 8 coar map maxaynau 1,3—nudra-
JUIATaHUIIOTPOTIaH—2—0J1 00 KOHCEHTPATCUSU 25 HM HUTOX JIOIITA IIyAaH/I.

Mapxunau nyrom - cab3oHuIaHN UOTHIOMN Ba papoxaM OBaplaHu IIAPOUTH
T'YHOT'YHU HaM#
Makcan: ca030HUJAHW HWOTHAOUMU TYXMiHd Ba MOJIEICO3MU HOPACOUH 00

taBaccyTH [I9I" (cTpeccu oCMOTHKIA).
MasBoxo:
— TYXMHUXOH KOpKapIIyJa a3 MapXuian IKyM;
— KOHTEMHEPXOU JIACTUKH;
— KOFa3u QUIATPUHA HAMHOK;
— MaxJyrynu 0,1% KNOs;
— maxyrynu [191-6000 60 koHcenTparcusixou 15% Ba 30%.

PaBannu Taypubda:

TyxXMHUX0 Aap KOHTEHMHEPXOH IUIACTHKI 00 KOFa3u (pUATpUH HAMHOK 36 coat
nap xapopatu 25°C cab3onuna mynasf. [lac a3 36 coar 6a KOHTEHHEPXO MAXJTYIXOU
3€pUH WJIOBA Kap/a IyIaH/I;

a) Oapou rypyxu Hazopatii - maxyynu 0,1% KNOs;
0) 6apou rypyxxou Taypubdasit - maxaynau [131-6000 (15% Ba 30%).
Mapxuiiau ceroMm - napBapHIilld MUHOaba Ba YCHKYHI
Makcan: MyaissH KapAaHd TabCcHpH Aapo3myamatd  1,3—nudranuna-
JAHUJIOTIPOTIaH—2—0J1 Ba IAPOUTH TYHOTYHH Hamit 6a a30UII Ba PYLIAN HABHUXOJIXO.
Magoxxo:
— HAaBHUXOJIXOM ca03M/1a a3 MapXujian JIyIoM;
— mKapu XyIKKYH;
— Tapo3y 0apou YeHKYHUU Macca.
PaBannu Taypubda:

Hasnuxonxo 14 py3 nap xapopatu 24—-25°C Ba paBmannu 4-5 kJIk nmapeapui
kapna myaaaa. [lac a3 14 py3, 6apou myalissH KapJjaHu Maccau XyIIK, HaMyHaxo 48
coat nap mkadu XymkkyHi gap xapoparu 105°C nurox momra mrynania. Kopkapau
oMmopun MabiaymMot 60 uctudoaa a3 6apaomaun STATISTICA 10.0 anyom nona uryaa,
catxu axammuat p<0,05 kaOyi rapaus.
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Taupubau caxpon

Taupubau caxpoit map Xo4darmm NIeXKOHWU «3appuHay (mexau Skkaben,
gyamMoaTu JeXoTu Mexpo6ona, Hoxusu Daif300051) gap KUTHhAXOHM O3MOUIIA 00
Macoxatxou ymymuu 55 mM? Ba 41,25 m? ryzapoHuja niya.

Menépxou capd 6apou KopKapy MeNIa3KUIITA:

— 1,3—nudranunananunonponai—2—oi - 1,6 Mr/T Tyxmi;
— Buncut ®@opre - 1,2 /T TyxXMmii;

— 00 - 10 /T TyxXmil.

Jlap BapmaHTH Ha30paTil, TYXMHUXO TaHX0 00 00 KOpKapH Kapaa IIyJIaH/T;
xaqmu 00 (10 11/T) Ba TapTHOM KOpKapa 0a BapuaHTXOW TaypuOaBii MyBO(UK HHUTOX
JIOTIITA Ty,

TyxXMuxo Mel a3 KAmT 0a TaBpy 3ailyl KopKapa Kapaa IryJJaH/I;

1. Hazopar (00);

2. 1,3-mudranunaraHuiaonporaH—2—olr;

O
C/O [e) \C
(@]
\ I I Vi
N-CIIH C-0-CH,-CH CH, - O C -CH N\ |
C/ CH, OH C|H3 c/ /
N, 7

Pacmu 2.12. ®opmyiau xumusaBuu 1,3—1u¢TanniajioHWIonponan—2—0J1
3.  ¢dynrurcun Buncut dopre;

4. 1,3-mudranunananunonponaH—2—oia + Buncut @opre.

Bbapou 6a nact oBapaaHu HaTMyaxou 60bTUMOA Taypuba 3 MapoTuda TaKpop

ry3apoHuja myna. Hakman kamt MyToOukn pacMu 2.13 IENHIX01 MeTapaa.

@P) Hazopar (00) ¢pynrurcur B.D. (P)+dynrurcur B.D.

I I I1I 1A%

Pacmu 2.13. Kumru TyXMHX0 Aap KUThau 03MOHU I

Humonayuxanaaxou yeHInyaa
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Hap Taypnba HUMIOHIMXAHAAXOW 3C€pUH MaBPUAM AaHI03arupi  Kapop
rupudTaHa; Maccau XYIIKUH PAaCTaHUXO0, MUKIOPH PACTAHWXO, MHUKIOPU TOSXOH
XOCWIJIUXaHJla, Mapxujgaxou ¢eHonorud HambyHamo, BazHu 1000 1oHa Ba
XOCHJITHOKH.

1. Maccau Xylik - Maccau pacTaHii ac a3 XyIlK KapJiaH TO XOCHJI IIyAaHH
Maccau goumii. UH HUIIOHIUXaH a UMKOH MEeINXaJl, K OMoMaccan yMyMHUH pacTaHi
ap3€0i kap/ia 1maBaj.

2. Mukgopu pacTtaHuxO - IIyMOpal YMYMHUHU PacTaHUXO Jap MaWOHH
MyausHIIY /1.

3. Mukmopu mos - IIyMOpam yMYMHH TOSIXOM XOCWIIMXaHAa Jap Xap
pacTtaii € 1ap K BOXUAU MaiJ0H.

4. Mapxunaxon (PEHOJIOTMM HaAIIbyHAMO - JIaBpaXOM acOCUU PYILIIU
pacTaHUXOoU JTYOUErii: caO3MIll, TAIAKKYJIU OapTrXou XaKuKii, 0yTOHU3aTCUS, TYIKYHH,
TalIaKKyJu FUiIo(ak, myxTapaci.

5. Baznam 1000 nona - HUIIOHAMXAHJAU cU(aTh TyXMid, K 00 OapKaluIaHu
1000 noHam TacoaydhaH HHTUXOOITyIa MyaisiH Kap/ia MeIIaBa.

6. XOCHITHOK#A - MUKJIOPH YMYMHUH XOCWJIM 0a IacT omana a3 SK BOXUIH
MaiijioH, ki 00 Kr/ra nudoja kapaa MemraBa.

2.3.11. Tap3u Taiiép HAMyIaHU KOMIIO3UTH HOOPAT a3 00—TJIUTCEPOI—O0XaAK—
cyJapyp—oKcHau KaJcuii 0apou myOopusa 6ap 3uaau 0eMOPUU AHTPAKHO3H

ayoué (Phaseolus vulgaris L.)
Taii€p xapanu KOMIO3UT a3 Ay Mapxuia ubopar Oyn. Jlap mapxuian sKym

MaxJIyJId TTOUCYI(PUINN KaJICUM XaMUyH KOHCEHTpAT Tai€p kapaa mya. bapou un 6a
3apdu amromunuu 10-mutpin 1 1 06 pexrta myma, 6a o 1 kr xokau cyidyp HioBa
rapauj Ba oMexTta xy0 skxena kapaa myna. Cumac 6a omextam xocwimyaa 0,5 kr
okcuu Kancui (oxaku 3uHaa, CaO) uimoBa Kapja, oMexTakyHit gap xapopatu 35-40
°C pap naBomu 30 makuka ujgoMa Joja Iy,

Hap un mapxuia CaO 00 00 peakcusi HaMynaa, TUAPOKCUIIM KAJICUNA XOCHIT
mekyHaz (CaO + H.O — Ca(OH).). babaan 6a 3apdu peakcuonit 7 1 06u MykaTTap
WJIOBA Kapja 1IyJia, MaxCyJdOTH peakcus Jap AaBoMHu | coar TO XOJaTu 4yluiyd 00
OMeXTa Kapja Iya. XaHroOMHU YyIIWII THAPOKCUIM Kaiicuid 00 cyndyp peaxcus
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Hamya, nonucynduaxoun kancuii (CaSy) xocwn memasan. Jlap 4apaéau uH paBaHn
paHTH MaxJyal a3 3apa 0a cypx Tabmmn €pT, KM WH HUIIOHAW TAaIIaKKyJIH
naiiBacraruxou nonucyinpuan meboman. Ilac a3 anyomu peakcuss Maxjayl ToO
xapopartu 20-25 °C xyHyK KapJa 1yaa, 1ap AaBoMu 1 coat Guatp kapaa my.

Jap mapxunau AylOM KOMIIO3UTHM HUXOW Tall€p kapiaa ImIya: a3 MaxJryid
buntpmyna 180 r rupudra, 6a on 20 r rimTcepoa uiaoBa kapaa myn (Yaapamm 1).
['mutcepon 6a cudaru anresuB (dacmaHia) Ba HaMKyHaHJa WJIOBAa TapAull, Ku
HXTUMOJIaH 0a MOHAArOpvM KOMIIO3UT Jap caTXyh 0aprxo MycouJaT MeHaMOs.
TapknOu KOMIIO3UTH OJUCYIPUAR-TIUTCEPOTH Tap YaaBayd 2.4. oBap/ia 1ry1aacr.

Yaasaau 2.4. Tapkuou KOMIO3UTH NOJIUCYIPUIA-TITUTCEPOITA

Yy3b Muxnaop | Xuccan %-i Hak
Maxynu 180r 90% Yy3bu dabonau GyHruTcugn
TOJUCYI()UIIHN KAJICHIA
I'murcepon 20r 10% AJre3uB Ba HAMKYHaH[a
Yamb (KOMIIO3HT) 200 100% —

Bapou xopkapau caxpoit Maxjysiud Kopit Ta€p kapaa mrya. TapkuOu Maxirynu
Kopit nap Yansanu 2.5. oBap/a nryaacr.

Yaasaau 2.5. Tapkudu maxjay/au Kopi

Koncentparcus nap
Hyse Muzop MaXJ/1yJId KOpi
Kommosut 800 r ~1,25% (M/X)
a3 oH: kucmu nonucynaduait | 720 r (90%) ~1,12%
(MaxJrynu NOJIUCYIPUTUN
KaJICHI)
a3 OH: TJIIMTCEPOIT 80 r (10%) ~0,125%
06 64 n —

Koncentparcusiu komno3ut gap maxiyiu kopi: 800 r/ 64 000 v x 100% =
1,25% (m/x). KoncenTparcusiz riutcepod aap maxrysiu kopii: 80 r/ 64 000 mi x 100%
~0,125%

Hopman capdu maxmpynum xopir 300 n/ra-po tamkun gon. llommman 60

uctudoaan T0pyNoIIaKy MyIITHA Ty3apOHUa Iy,
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2.3.12. Ycyau Taiiép Hamyaanu skcrpakTn ayoué (Phaseolus vulgaris L.)
Bo Makcaau MyKOHCau XyCyCHATXOM HaMyHaXOH eI a3 Taupruban caxpoi Ba

mac a3 aH4oMHM TaypuoOa, SKCTpakcusu HamyHaxou Jyoué (Phaseolus vulgaris L.) oy
MapoTuOa aH4YoM J10/1a IIY/I;

1. mem a3 kopkapa (HaMmyHau HOTHIOM);

2. Tac a3 aH4OMU Ta4ypuOau caxpoi (HaMmyHau KOPKapIIIya).

OKcTpakcuss ~ 0apoum  TaxJIWIM  CHEKTPO(QOTOMETpUHM  MUTMEHTXOHU
dboTocuHTETUKRA (XJI0pOoHiI a, XJIOPOoPUIUT b Ba KapOTUHOUIXO) UCTU(OIAa TAPAHI.
KoHceHTpaTcusiu murMeHTxo a3 pyiu 3uunu ontukid (D) xucob kapna myn (I'OCT
17.1.4.02-90):

Ca (Mr/m) = 13,70-D665 — 5,76-D649
Cp (mr/m) = 25,80-D649 — 7,60-D665

bapou nypou Taxyinn HamyHa Maiifa Kapjaa mya (To 6a XoJgaTH TaJIKOH/X0Ka),
KA UH Oapou BailpoOH HaMyJaHU JEBOPXOHM Xydalpaxo Ba OexTap 4yA0 TapAuIaHu
qy3bX0HU OHOJIOT-(habosl MyCOMAAT MEKyHa1. DKCTpakcust 0apou 1y HaMyau HaMyHa
aHYoM J10j1a 11y 1: 60 MyCT Ba O IMyCT (TyXMid Imyppa a3 MycT 4yJ10 Kapja I1y).

[lac a3 Gapkammgan gap Tapo3yu aHanuTukii, 20,33 r HamyHa rupudra, 0a
rikan GuITpit (KapTpuK) 4ol moma mryld. DKcTpakcus aap mactroxu Cokcier
ry3apoHuja myjaa, 6apou uH cnuptu >Twiid 70% XaMuyH XalKyHaHzaa uctudonaa
rapaua. Pasann gap xapopatu 70—80 °C nap naBoMu 6 coaT aHYOM 102 IIY/I.

XaTKyHaHJaX0u MabMyJl 0apou SKCTPAKCUSU MUTMEHTXO METaBOHAH/ MHXO
OOIIaH/: aTCEeTOH, METaHOJ, ATaHOJ, AMATWIH dPup. XyCYCHATXOM OHXO YyHHH
yaMb0acT MerapJaaH;

AtceroH xjopodumipo xy0 Xanm MEKyHal, aMMO MeTaBOHaj Oapou Oab3e
MaBOJIXOH TUIACTUKI HOMATJIyO OoIma.

MertaHou SKCTpareHTH xeine (haboi acT, Bajie a3 Yuxatu Oexarapil Ba TabCUPH
TOKCUKHA MaxXayausT JOpaL.

OtaHon HucOaraH OexarapTap Oyna, map mapouTtd jabopaTtopit mactpac Ba

0apou PKCTpaKCUA a3 YuXaTH amatii MyBo(UK MeboIa.
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Justunm 3gup Oemrap gap KOpXOH TaAKUKOTH Oapor rTupu(TaHd MUTMEHTXOH
T03a ucTr(doaa MeTTaBa.
bo nmapnazapmomty yanOGaxom mMycOaT Ba MaHGUU XaJIKyHaHIaxo, JAap HH
TaJIKUKOT criupTu 3T 70% uHTUXO00 rapaui, 3epo:
— HucOat 0a aTceToH, METaHOJ Ba TUATHIIN AduUp Oapou cajioMartii OexaTapTap acT;
— Jap mapouTH JlabopaTopi uctudomaan Kynaid Medoma;
— a3 YuXxaTu UKTUCOM TacTpac acT;
— 06apou PKCTPAKCHUSU TUTMEHTXO caMapaHOK MeboIa.
2.3.13. MyaiisiH KapJaH! TAFUMPOTXOM COXTOPil (PYHKCHOHAJI Jap HAMYHAXOHU

ayoué (Phaseolus vulgaris L.) 60 UK-cnekTpodoTomeTp
Bapou 6axonuxuu TaFMUPOTXON COXTOPH (YHKCHOHAIMHU MaBOJ (HAMYyHaXOH

ayoué€) xanromu Kopkapa 0o 1,3—mudranunanaHunonponaH—2—o0J, CIEKTPXOU
ry3apOHaHJari Ba 9a00uIII 1ap MapXuaaXxor T'YHOTYHU TaXKUK HCTH(O1a TapIuaaH .
WH cieKTpX0 UTTHIIOOTH MYXHUMPO OHJT 62 XYCYCHATXOU TyPyXX0ou (PYHKCHOHAITA Ba
TaFUUPOTH HXTUMOJINH MaBaHIXOU XUMUSBI (papoxam MeopaH.

ITem a3 kopkapja, CHEKTpW Try3apoHaHjarin Oa Kaig rupudra mya, TO
XYCYCUATXOHM HOTUIONH HAMYHa O€ TabCHPU MOJIau KOPKAPJIKYHAH/a MyaifsiH Kap/aa
maBaHg. CHeKTpu Ty3apoHAaHIAar#n WMKOHHUST MEIuXaJ, KU MHHTAKaXxou
madpdod/Humimadpodu cnexkTp Ba XyCyCUATXOM YMYMHH T'y3apHUIIM HYp TaBacCyTu
HaMyHa ap3&0it rapaaH/.

[Tac a3 kopkapa, crekTpu 4yaboum uctudoga mya, 36po OH TaFrHUPOTXOU
BoOacTa 0Oa MalgoWINM MAaBaHAXOM HaB & TardupEOMU TYpyXXOoW MaBYyJapo
paBIIaHTap WHBUKOC MeKyHad. CHekTpu YaOOWIll HUIIOH MEANXal, KU KajoM
Trypyxxou (yHKCHOHAIIHA JIap KaJoM MHUHTaKaxOW CICKTP dHEPTUsSH Hyppo 4adOmia,
Jap HaTU4Ya TaFUMPOTH XUMHSBA € COXTOpPUM HaMyHa Tac a3 KOpKapj OIIKOp Kapnaa
MeIIaBaHI.

rypyxxou MaBuyjgapo Oexrtap HuIIOH wMeauxan. CrhekTpxou YaOOuIn
MabJIYMOTH JaKUKPO Jap Oopau KaaoM rypyxXxou (pyHKCHOHAIA 00 KaJoM MHUKIOpHU

sHeprus 6a xya yabounan dapoxam meopana. I MabiayMoT 6apou OUIKOp KapAaHU
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TAbCUPOTH XUMHSIBA € TaFdMpOTH COXTOpH mMac a3 Kopkapau iyoué 6o 1,3—
nudTannIaIaHUIONPONaH—2—0J MyXHM acT.

Tapkubu Owoxumwusisuu 1youé (PhaseoLus vulgaris L.) 6o ucrudoma a3
acOo0m ucrexconHamyaan mmpkata Shimadzu (Yomon) myatisia kapaa nrya. Mu ac606
0apou TaxKUKU TYpyXxou (YHKCHOHAIN, UICHTU(DUKATCUSM MaBOAMU JOPYBOpHA Ba
OMY3HIIN MEXaHU3MH PEAKCHIXO0 UCTH(OIa MEIIaBa].

2.3.14. Myaiisin Hamyaanu Tapkuou ayoué (Phaseolus vulgaris L.) 60 ycyiu

Macc—CIeKTPOMeTPHst
bapou wmyaiissH Hamynanu Tapkubu nyoué (Phaseolus vulgaris L.) mac a3

KOpKapi, MO XOKa (dKCTPaKT)—H oMojairyaapo uctudona Oypaem, Ku Tap3u Tauep
HaMyJlaHUd OH Jap 3epoodu 2.3.13 Kaiij mrygaacr.

Taxaunm xoka (3kcTpakT) 00 uctudoaa a3 ycylin MacC—CHEKTPOMETPHUS J1ap
maxpu MockBa, nap MHctuTytH xumusiu opranuka 06a Homu H.JI. 3eneHckwii
ry3aponuja mya. Jlap xaman taypubaxo Taxj i oMmopun (papkustxo 60 uctudona
a3 ANOVA Ba t-tect (p<0,05) ry3zaponuna mys, ki a3 papKusaTXOU Ha3appac OaitHu

TyYpyxxo maxogaTr Meauxas.
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BOBM 3. HATUYAXOHU TAXKUKOT

3.1. MyaiisiH KapAaHU MUKIOPH KAJAMMii 1ap 00U KUThau 03MOHUIIA 00 BOCUTAH
onmomHauKaTcus TaBaccytu ayoué (Phaseolus vulgaris L.)

bapou TapMuHM aMHUATH O00M MCTEHMOJA OapoW WHCOH MEBEPXOU XaITU
HUXOMU MHUKIOPH KaJIMHUN MyKappap Kapia yaaaHja. Xy4daTh MEbEPUU CaHUTapi
nap 3amuHau momuaxou 5 Ba 38—u Konmynum Yymxypuu Touukucton «Jlap Gopaum
Ta@bMUHUA AaMHHSITH CAHUTAPHUIO OJIUACMHUOJIOTMHM axodi» Ba OaHmu 7—ymu
Huzomuomau Bazopatu tanmypyctuu Yymxypunm TouukuctoH, ku 00 Kapopu
Xykymatu Yymxypun TouyukuctoH a3z 28—ymu aekadbpu comu 2006, Ne603 tacauk
IIy/1aacT, MEbEPXOU KOHCEHTPATCUIXOU YOU3UM XyIayapo, Ha 3uén a3 0,001 wmr/m,
HUIIOHJIOAM 3apapHokii 00 C-7, napayaum XatapHOKid 2 Mykappap KapaaacT. UH
MaxJIyJusiTU KaThil Oapou Merupi a3 3axporyAliaBi 00 kaaMuil Ba TabCUPH MaH(PUU
oH 0a caoMaTHU MHCOH paBOHA IyaaacT. UHUyHUH, TAbCUPU CATXU MaxXAYyIUSTH UH
MyKappapoT 0a pacTaHMXO HU3 MENTHUXO]] MEIIaBal.

MabayMOTH TaXKUKOTH caTXM KaaMuil Jap oOu MaHOabXou HOMOypna aap
gaasainu 3.1 oBapja I1y1aacr.

Yaasaau 3.1. Mukaopu kaamMuii 1ap 06 MaH0abX0U T'YHOT'YH

Mano6axon 00 Muxaopu
KaaMui (Mr/J)
Xo4aruu 1eXKOHUH «3appHHa» 0,001 mr/n
Mapxkasu maxp 0,01 mr/n
Kyxu mazop 0,1 mr/n
3aBOM CEMCHT 1,2 mr/n
O06u myKarTap 0

Muknopu kagMuid 1ap xoyaruu JaexkoHuu «3appuna» 0,001 mr/m meboian,
KH Xene kaMm act. Jlap mapkasu maxp mukgopu kaamuit 0,01 mr/n 6yna, HucOatan
OamanaTap acT, BaJie XaHy3 Jap caTxu nact Kapop gopana. Jdap Kyxu Mazop muknopu
kaamuit 6a 0,1 Mr/im mepacan, ku xene 6anana act. lap xyayau 3aBoau ceMeHT Ooliia,
MUKIOPH Kaamui 1,2 Mr/i—po Tamkuia Meanxaj, Ki HAMIOHIAUXaHAau H(IOCIIaBun

maauaum o0 60 mapTOBXOW CaHOATd MeOOoIIa.
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HaTtuvaxou mydaccanu OUOTeCTii, Ki TAabCUPU KaAMUNPO 0a pyIIIu pacTaHUH
TyOné HUIIOH MenXaHm, 1ap pacMu 3.1 oBapa nryaaHm.

WH pacMm HaTU4axou MyXUMpPO ouj1 6a TabCUpH KaaMuii 6a cab3uil Ba 1apo3uu
pemaxou nyoué (Phaseolus vulgaris L.) uapukoc mexynaa. Hatugaxou mydaccanu
OUOTeCTH, KU TabCUPH KaJAMUKPO Oa pyLIAN pacTaHUU JTyOUE HUIIOH MEAUXAHI, Aap

pacmu 3.1 oBapja 1ryaaH/I.

Jdapo3uu pemaxo, cm 2,3
Cao3um %
Jdapo3uu pemaxo, cm 03,7
Caozum?% I GO
Jdapo3uu pemaxo, cm 5
Cao3um% s
Jdapo3uu pemaxo, cm WSR2
Cao3um % s
6,8
L. 95

R3 R4 R5

R2

Jlapo3un pemaxo, cM
Cao3nm %

0 20 40 60 80 100

R1

Pacmu 3.1. Tabcupu MaHOAbX0U T'YHOTYHH 00 62 cad3uII Ba 1apO3UH PelIaxou Jyoué
Phaseolus vulgaris L.)

Taxymnm MyKorcaBu# TabCUPHU MaHOABXOU TYHOTYHH 00 0a caO3uIll Ba PyIIIu
pacTaHWXO0 YyHWH HHIIOH JIO;

R1 (Xowyaruu gexxonun «3appuna») — Cad3um 95% Ba mapos3uu pemiaxo 6,8
cM. MH HumoHauxangaxo OanmaHaTapuH gap OailHM Xamau HaMmyHaxo Oyna, a3
HaOyTaHW KaJIMHH IIaX01aT MEIUXAH]I.

R2 (Mapxkaszu maxp) — Ca63um 85% Ba gaposun pemaxo 5,2 cMm. Hucbat 6a
R1 kamTap act, ku METaBOHA]] MaBYYIUSITH MUKIOPH KaMH KaJMHUHPO HUIIOH JTUXa.

R3 (Kyxu Mazop) — Cab3um 75% Ba mapos3um pemiaxo 4,5 cm. Koxwuim
MUHOABbJAaW HUIIOHIWXAHAaX0 MYIIOXHA MEIIaBaa, KM MaBUyIHUITH KaJIMHHA Jap
00po UcOOT MEHAMOSI]T.

R4 (BaBogm cement) — Cab63um 60% Ba maposum pemaxo 3,7 cMm. Koxumm
Hazappacu HUIIOHANXAHIAX0 dXTUMOJIaH 00 udocuiaBun 6asaHau MyXuT Ba 00 1ap

Ha3 UK KOPXOHAH CaHOaTH aJIOKaMaH]I acT.

91



R5 (O6u mykarrap) — Cab63umm 40% Ba maposuu pemaxo 2,3 cMm. ['apuanne ku
nap oo Mmykartap kagmui MyaiisH Hamrya (Cd = 0), mact OynaHu caOb3uIIpo a3 HUTOXH
¢dbusmnonorus MeTaBoH 00 OH IIApX JOJ, KM O0M MyKaTTap HMOHXO Ba HaMaKXOu
munepani (Ca*, Mg?*, K* Ba ¥.)-po kapu6 gap 6ap mHamerupan. Jlap mapoutu OnoTecT,
YyHHH 00 METaBOHAJ MYXUTH oNTHUMaidi Oapon (abon myganu ¢GepMeHTXo,
YCTYBOPUH MEMOpaHaxo Ba OFO3M paBaHAXOM MeTa0oyM3M Jap TyxMm Haboman. [Tact
Oynmanu cab3uiml nap oou mykarrtap (40%, maposum pemaxo 2,3 cM) a3 HUTOXH
dbu3nonorus 4YyHUH WIapx J0Ja MeIaBaJ: OO0M MyKaTTap HOHXO Ba HaMaKXOH
munepanii Ca**, Mg*", K*-po nap 6ap Hamerupa.

Kobunm 3ukp act, ku 06u mManO6au R1 — Xovyarum aexkoHuu «3appuHay, KU
XaM4yH OOBEKTH aCOCHMU TaXKUKOT MHTUXOO Iyaaact, HUcOAT 6a aurap MaHOabxo
HaTM4yaxou OexTapuHpo HUIIOH noiA. ManOabxom R2, R3 Ba R4 Tabcupu Muéna
JIOIIITAH], KU MaBUyAUSITH KaJMUNUPO HUIIIOH MEIUXAH/I.

3.2. Tabcupu 0ab3e XOCHIAXOH TVIUTCEPOJI AOPOH DAKUSIM MPONAH—2—0JIX0 0a

cao3umm ayoué (Phaseolus vulgaris L.) xamuyn ad3oumTan3uMKyHaH1a
Jlap ¥H KHCMAaTH TaxXKUKOT TAbCHUPH SIK KATOP XOCHJIAXOH TIIMTCEPON JOPOH

Oakusy mponaH—2—onxo O0a ca03umum syoué (Phaseolus vulgaris L.) xamuyn
a30UIITaH3UMKYHAH/Ia MABPUIA OMY3UIIIN aMHUK Kapop TOJIEM.

Harnyaxon 6a mact omama gap makiam pacmxou 3.2 Ba 3.3 mydaccanr Taxun
Ba MyKOMcCa Kapja mygasa. bapou xap sik moana, ce koHceHTparcusii TyHoryH 0,1%,
0,5% Ba 10% MaBpuau o3mouin Kapop rupudrang. Mymoxunaxo maap tyau 7 pys3
ry3apoHUJa UIyJIaH[, KU HWMKOH JIOJ JWHAMUKau ad30WIld pPacTaHUXO Jap
MapXHWJIaxou T'YHOTYH ap3€0ii Kap/ia maBaj.

Pacmu Ttaxiaunit 60 uctudoma a3 paHrxou 3epuH Oapou (apk KapaaHu
MOJIJIaXOH TYHOTYH TapTHO J107a IIyAaHI:

1. Xaru 3apn — Hazopart (6e mioBa KapJaHu MOJIaXO0U O3MOMIIIN)

2. Xaru cypx — 3—kap6o0eH30kcueHUIanaHuI—Tponan—1,2—auon

3. Xarm KaxBapaHr — 3—pranuideHnnaranmI—Tnponan—1,2—muomn

4. Xatu rynobi — 3—TperOyTuiokcukapOoHWIpeHmnananuaI—mnponan—1,2—

JTHOJI.
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0.1% KoHceHTpaTCcusA

HasopaT

3-kapbobeHsokcudernnnanaHnn-nponax-1,2-auon
3-dTanundeHunanadun-nponan-1,2-auon
3-TperbyTunokcvkapboHungerHnnanatun-nponax-1,2-guon

201

bt

10

4 5 6 7
0.5% KoHceHTpaTcuA

i
(N0
w

—a— Ha3zopaT

20 | —— 3-kapbobeHsokcuderunanaHun-nponax-1,2-auon

—e— 3-dhTanundeHwnanadun-nponaH-1,2-aunon

—e— 3-TpeTbyTunokcvkapboHungeHnnanatua-nponax-1,2-auon

10

[v] = b T b d 1 1 L 1
1 2 3 4 5 6 7
10% kKoHCceHTpaTCKHA
—a— HasopaT
20 | —e— 3-kapbobensokcudernnanaHnn-nponad-1,2-auon
—e— 3-thTanundeHnnanaHun-nponax-1,2-anon
—e— 3-TperbyTunokcukapboHundennnanaHnn-nponax-1,2-guon
10f
0 L h ol T—_-'_.—’.——-—_-—F:_i 1 1 L 1
1 2 3 4 5 6 7

Pacvmu 3.2. Tabcupu 3—Cho—, Phth— Ba Boc—xocuiiaxom aMMHOKHCI0TaX0H 10POH
O0akusiu nponaH—1,2—1uoJaxo 6a cad3uum youé (Phaseolus vulgaris L.) xamuyH
ad3oMIITAH3MMKYHAH/IA

Tabcupu 3—Cho—, Phth— Ba Boc—xocuaaxou aMUHOKHCIIOTaX0H JOPOU OaKUsIH
nponan—1,2—auonxo ©Oa cab3umm syoué (Phaseolus wvulgaris L.) xamuyH
ad30UITaH3UMKYHAH/IA JIap pacMu 3.2 MEUTHUXO/I IITYaacT.

bapou Xxaman KOHCEHTpPATCHSAXO Ba MOJJIaX0 TaMOIOJIXOW 3€pUH MYIIOXHA
MEIIaBaHI;

Hamynau Hazopatii ad3oumiy Hazappac Ba MyHTa3aMpoO HHIIOH J01. A3 py3u
ceroM cap kapaa, cadsumr 6,0% —po Tamkw 101 Ba To py3u xadprym 6a 24,5% pacu.
WH ad3oumu Te3TapuH Ba YCTYBOPTApUHPO aap OalfHM XamMaW HaMyHax0 HUIIIOH
MeTuXal.

Tabcupu 1,3—nukap6o0eH30kcueHUTATaHUI-TIPOTIAH—2—0 Jap KOHCEH—
tpatcusiu 0,1%: Mapxunan nbtunonn opomit (py3xou 1 Ba 2) 6e TaFrHUpOT Ty3allT
(0,0£0,1%). A3z py3u 3—tom paBauau panoi ad3ourt oro3 BT (5,5+0,3%). To py3u 7—
yM adzoumm Tagpuya 1o 15,0+0,6% wMymoxuaa mryna, ki HucOAT 0a HaMyHau

Ha3zopaTi mactrap Oy.
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Hap xoncentpatcusiu 0,5%: Py3xom aBBanm (1 Ba 2) Oerariimp MOHIAHT
(0,0+0,1%). Ad3ownmr a3 py3u 3—tom 60 cypwratu 6amararap (6,0+0,3%) oro3 Edt. To
py3u 7-ym Humonguxanna 6a 17,0+0,6% pacua, ku a3 KOHCEHTpATCUSU MacTTap
Oamanarap Oya.

Hap xoucentparcusiu 10%: Mapxunan ubtugoi 6erariiup moun (0,0+0,1%
nap pysxou 1 Ba 2). A3 py3u 3—toMm cypwatu ad3ouin 003 Xam OanaHaTap Iy
(6,2+0,3%). lap py3u 7—ym Oa aumonauxannau 6amaaarapun 19,0+0,7% pacun, ku
OapTapuy KOHCEHTpATCUSIH OaJaHAPO HUIIOH METUXA/I.

Tabcupu 1,3—audTamunananunonponadi—2—ona map koHceHTparcusu 0,1%:
Py3xou aBBan (1 Ba 2) 6e tariiupot ry3amranj (0,0+0,1%). Ad3oumn a3 py3u 3—tom
60 cypbatu muéna (5,0+0,3%) oro3 €bt. To py3u 7—ym Humonauxanaa 6a 18,0+0,6%
pacun, ku HEcOAT Oa 1,3—mukapOoOeH30Kcu(eHITaTaHNI-TIPOTIaH—2—0JT Jap XaMUH

KOHCEHTpaTcus OananaTap Oyi.

0.1% koHceHTpaTCKA

—e— HaszopaT
20 H—*— 1.3-aukapbobeH3okcuternnanaHun-nponax-2-on
—e— 1,3-ancpTannnanoHnnc-nponaH-2-on

10t

1 1 1 I 1

4 5 6 7
0.5% koHceHTpaTCua

—H
N H
w

—e— HazopaT
20 F—*— 1.3-ankapBobeHsokcuteHnNaNaHnA-NPonaH-2-on
—e— 1,3-gucpTanunanoHunonponax-2-on

101

i
8]
w
Bl
[5,]
[=3]
~

10% KoHceHTpaTCKAa

—e— HaszopaT
|| —e— 1,3-ankap6obeHsokcupeHnnanarn-nponax-2-on

20 —e— 1,3-audTanunanoHunonponaH-2-on

101

-
N
w
N
w
o
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Pacmu 3.3. Tabcupu 1,3-0u—Cho—, Phth— 6a Boc—xocniaaxoun aMUHOKHCI0TAX0H
A0pou GaKusiu MponaH—2—o0,xo 6a cad3umm ayoué (Phaseolus vulgaris L.) xamuyn
a(30MIITAH3UMKYHAH/IA
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Hap xoucentparcusin 0,5%: Mapxunaun ubtunoin (py3xou 1 Ba 2) OGetariiup
moH (0,0+0,1%). A3 py3u 3—tom adzoumnu Hazappac (7,0+0,3%) 6a xaiin rupudra
mya. To py3u 7—ym Oa HUIIOHAWMXaHAAW OanaHATApUH Aap OailHM XaMau HaMyHaxo
25,0+0,8% pacua, ki caMapaHOKWW OalaHIW WH MOJIa J1ap WH KOHCEHTPATCHSIPO
HUIIOH MEJIUXAJ.

Jlap acocu MabiIyMOTH MNEIIHUXOMAINIYAA MabJIyM Tapiuj, KU MapXuiau
noTHaOMK ad3oumn OGapow Xxamam HaAMYHax0, a3 YymJia HAMyHau Ha3opaTi, oy py3u
aBBaJl 0€ TaFUMPOT ry3aliT. MiH HUIIIOH MenXaj, K1 Xe4 sIKe a3 MOJ1axo 0a MapXuiiau
NOTHIOWHY HAIIThYHAMOM PACTaHi TabCUPH (aBpit HAAOPa.

XaHromu Oappacuv yMyMHH HaTHU4axo O00si TabKUA KapJ, K1 0extap OyjaaHu
HazopaT HUCOAT 0a KMCMHM BapHaHTXOM KOpKapAllyAa Xy a3 XyJ XaToruu Taypuda
HecT, Oajnku METaBOHAJl HUIIOHAW OH Oomaa, KW Oab3e mnalBacTarmxo jgap
KOHCEHTPATCUSIXOU HMHTUXOO0IIyJa Oa paBaHAM Ca03UII TabCUPU MaXJyJAKyHaHa
nopan. Jlap uyHUH X0JaT, Ba3udau acocit Ha UCOOTH OaslaH/I IITyTaHU XaTMUU Ca03HIII
Jap XxaMau BapHaHTX0, OAKU MyalsiH KapJlaHd OH MeOOoIIaj], K| KaJioM IaiiBacTarii Ba
Jap KaJioM KOHCEHTpaTCus Tabcupu ad30MINTaH3UMKYHAHIaruu HUcOaTan Mycous €
XaJ a1 aKasl 6e 6030pUpO HUIIIOH MEAUXAI.

Hap yamb06acT metaBoH rydT, ku 1) nap mapoutu Taypuda HaMyHau Ha30paTi
catxu 24,5 ¢ouz cab3umpo TO py3u xadhTymM TabMHUH HaMyjd 2) KUCMHU 3HUEU
NaiBacTaruxoW CaHYWJaIIyJa aAap JOMpan KOHCEHTPATCHUSIXOW MaBPUAM HCTH(OIA
cab3umpo HucOaT 6a Ha3opaT 3UEA HaKap/a, TAMOIOJIM MACTIIABA HUIIIOH JOAaH] 3)
1,3—mudramunananunonponan—2—oi gap koHceHTparcusiu 0,5 Gon3 HUIOHANXaHIan
0a Ha30paT Ha3AMK Ba Kame OallaHATappO HUILIOH 0/, XaMUYyH BapuaHTH HUCOATaH
MyBOGUK Oapou CAaHYUIITXOW MUHOABIa HHTUX00 Merapaa

3.3. Moaesu perpeccusii XaTTUM CepUIyMOP 0apou TaXJIMJIM JTHHAMUKAN

BapamMkynun Tyxmun ayoué (Phaseolus vulgaris L.)
Tyxmuu 3upoarxo siKke a3 FU30M MyXHMH OJJaMOH Ba XaWBOHOT MeOOIIaH/I.

bapou caG3um Ba MHKUIIODH pacTaHUXO BOPHUIIIABHU 00 0a MYyCTH TyXMil Xeie
MyxuM acT. ba rydraun P. Upretee Ba xammyaiudon, «BopuamaBud o0 0a TyxXmii

WMKOH MEJUXaJ, K YaHWHU JOXUJIM OH MUKJIOPH 3apypuu 00po a3 Xy kapaa, 3yj 6a
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ca03uIl Ba MTHKUIIO() OF03 HAMOS; TAPKUOU ITYCT Ba COXTU OH 0a UH paBaH TabCUPHU
Hazappac MepacoHany [2].

Om§3uim uH Machaiia 6apou MyalsiH KapJJaHu TabCUPU OMUIIX0€ Oa MOHAH U
TapKUOM MYCT Ba COXTU OH Oa BopuamIaBUU 00 &pit MepacoHan. HYyHUH, MyailsiH
KapJlaHu 1IapoUTH MYyBOGUK O0ApOoM HUTOXJOPH Ba KOPKAapIu MeIl a3 KUIITH TyXMi
aXaMMUSITU KaJIOH JIOpa/l.

Sk Katop MyalmugoH akuaa AOpaH], KM KaHaJIXO0H acocue, K 00 0a Tyxwii
BOPH/] MelllaBaJi, MUKPOITHJI Ba nuiTada (pyouunk) 6a xuco6 mepaBan. ba tapkuau L.
N. Pietrzak Ba xammyamindoH, «TaBacCyTH TaCBUPOApIOpPUU MArHUTUU PE30HAHCH
MyKappap rapaua, Kd paBaHId THAPATCHUS T1ap TYXMHH JTyOné TaBacCyTH MUKPOIIHJI Ba
nuntaya amanii merapaaay [1]. K.E. OBuapoB conu 1976 BobacTa 6a XyCyCHATXOH
COXTOPHU TYXMHUXO POXXOU TYHOTYHHM BOPHJIIABUU 00po uyao MekyHajd. Hurapen 6a

pacmu 3.4.

1 . Muxponuu 2. [Inaraya (pyounk)
Pacmu 3.4. Yy3nxou a3XyaAKyHUH 00 Aap Jayoué

XaHroMu BOpuI IryJjaHu 00 0a TyxMmid, oH 0a (paboJiliaBuu paBaHaXou a(3ouli
mycounatr MekyHana. ba rydpram C. Alves Junior Ba xammyannndoH, «MUKPOIIHII Ba
nuiTada Basupan MyXUMpO JHap HMOTHIOM HamrbyHamMo 0a yxjJa JOpaHIl Ba Max3
TaBaCCYTH MH Jy KaHaJl TYXMI UMKOHHU OFO3H PYIIIU (aboyipo maimo MekyHam [3].

Maxkcaau coxTaHu MOJeN Melmryund QocuiaBil, HyKTaridi Ba 0a caBOJIXOU
TardupEOMN XauMH TYXMHUU JIYOUE 00 MypypH 3aMOH, CYpbaTH BapaMKyHHH TYXMil,
OMMJIX0€, KM 0a BapaMKyHHH TYXM#l TabCUp PACOHAH]I, UHYYHUH, MyHOCHOATH OaliHu
BaKT Ba Jlapayal BapaMKyHUU TyXMil 4aBoO J0/aH MeOoIa.

PaBanau BapaMKyHUU TyXMi, s’bHE a3XyAKyHUU 00, 00 yCyJIXOU T'YHOTYH
omyxTta memasaj. ba tapkuau C. B. Ymanos Ba E. 3. Ycy6oBa, «paBaniu BapaMKyHUU

tyxmun ayoué (Phaseolus vulgaris L.) 60 ycynu Tariimp€Onn Ba3H OMyXTa MelIaBajl
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Ba MOJICJIM SITOHAE, KU UH paBaHApo TaBcU( KyHAJ, BYdyJ Haa0pald, 3€p0 HAMYIXOU
TYHOT'YH POXXOH I'YHOTYHH BOpUIIIaBUU 00 JopaHa» [4].

Kaiin kapnan 3apyp acrt, ki 6apou Memryi Ba COXTaHU MOJICNI BapaMKyHUU
tyxmun ayoué (Phaseolus vulgaris L.) ny tariinpébannma: BakT Ba MHKJIOp 0a HHOOAT
rupudTa 1rymaacr.

Jap acocu TaupuOau ry3apoHuIanIyia MoJeN coxTa mrya. Mojenu coxramryia
gyHUH acT: Yy = 4.44 + 0.38t + 0.44k + E

Yy —Xa4Mu TyXMH JIyoué (Tariiup&dbangan BodacTa);

t—BaKT;

k— omuimu urap (TardupéOanaan MyCTaKuI);

E— xarou Taconydii;

Honmun 4,44 kumatu HOTUAOWMN BapaMKyHUHU TyXMUHU JTyOuépo xanromu t=0
Ba k=0 udoma mexyHan. MH KMMaTpo XaMuyH CaTX{d aCOCHHM BapaMKYHHH TYXMHHU
1yOué OMayHU TabCUPH BaKT Ba MUKAOP TadCUp KapJaH MyMKHH acT.

Koadpducuentn 0.38 TaritmpéOanmam t cypbaTu TariupEéOMU BapamMKyHUHU
TyXMuH 1y0népo BobacTa 6a BakT ndoaa MekyHaa. Arap KUMaTH t 1ap X0JaTH JOUMiA
oynanu k 6a sik Boxua 3uéa masa, 0y3ypruu y 6a 0,38 Boxua Mmead3osia, aitHaH XaMUH
TaBp, ko3 durcuentu 0.44 Hazau taritupébannan k nap xonatu Oerariiup OymaHu t
CypbhaTH TariupEéOMM BapaMKyHUH TyXMHH JyOu€po BoOacta 0a mukiaop udoma
MekyHaz. Arap kumartu k sik Boxua 3uép masajl, kumatu y 6a 0.44 3uén memaBa.

Oxwupun y3Bu Mmonen E, xarou tacogydupo udona mexynaa. Uu metaBonaza 6a
HAaTUYaxou I'YHOTYH MaiBaHA# JomiTa Oomaj, KM 0a Xaroxo Aap UHTUX00U mMojen €
WHTUXOO0M HOAYPYCTH TariupéOaHmaaxou MoOJe, MINTHOOXXOM XHMCOOW, Ba
HOMYBO3WHATUU MabIyMOTX0 MapOyT acT. ba TaBpu aurap, oH 0apou mapx J0AaHU
bapkuaTXoM OaliHU ap3UIIXOM MEUTyUIITyJa Ba BOKEMU BapaMKyHHH TyXMH JTyOué
WJIOBa KapJa Memasajl. babaan, a3 pyiiu Moienu coxTallyaa, nemryuu Gocuiasii Ba
HYKTaBil MyalsiH KapJia MeIaBa.

bapou Taxyjmnum oMopil yCcynM perpeccusiui XaTTuu OucépueHaka uctudoga
Oypnaa mya. ba rydran E. 1. KagounukoBa, «MOJEIH pErpecCrsii XaTTHHA CEPUTYMOP

MMKOH MeJUXal, K TabCUPH SAKYAH] TaFupEOan an MyCcTaKiIpo O0a Tariupédanian
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BoOacta skbOopa Oappacii kyHem» [5]. ba taskugm W. W. HcmarunorB Ba
xammyaiuoH, «koddpucueHT nerepMuHaTcus R? Kucmu qucnepcusii HaTUYaBUPO
HUIIOH MEAMXaJ, KA TaBacCyTH TardupE&OaHIaxou MYCTaKWI MIapX Joja MeniaBa)
[6].

[lemryun HykTaBil 0apou MEIITyWH KUMATH MyIIaxxacu TardupéOanma nap
ostHaa uctudoaa memanag. OH UCOOT MEKyHa, KU Jap aCOCH MabIyMOTH MaB4yJa
KaJIOM KUMaTH MYIIIaxXXxacpo UHTU30P IIyJaH MyMKHUH acT.

[Temryuu gocunasii, 6apbakc, JoUpau ap3UIIXOPO MEHTyid MeKyHaa, K1 Jaap
OH TariupEOaHIan YXTUMOJIUSTH J0Jallyaa YOUrup xoxas oya. Bait ucootr MexyHas,
KM JIap OsIHJIa KaJlOM KUMaTX0 OermTap Mymoxuaa MeliaBaHi.

Xapay HamMyad Temryuxo ad3aidarxo Ba HYKCOHXOU XYApPO JIOPaHI.
[lemryun HyKTaBil MylllaxxacTap acT Ba UMKOH MeAuXad, KU KUMaTH ajoXujaau
TariupEOan/a TaKuKTap Memryi kapia masaj. AMMO, OH BAPUAHTXO Ba HOMYalsTHUH
MMKOHITa3UPH MabIyMOTPO 0a Ha3ap HaMErupa/.

[Temryun ¢ocunasii, 6apbakc, BapUAaHTXOW HMKOHIIA3UP Ba HOMYaWsSHUHU
MabIyMOTPO Oa Hazap MErupaj Ba JOWpaul KUMATXoepo, KM Jap OH TardupEébanma
WHTU30p acT, TabMUH MeKyHaJl. MIH 6a MO UMKOH MeIUXaJl, K1 Japayarl HOMyalssHUM
nemryupo 6axo AuxeM. AMMO, eMTynn (OCHIIaBi MyIIIaxxac acT Ba KUMATH SIKPAHTH
TariupEéOanIapo TabMUH HAMEKYHAa].

Xapay HaMyau NEMTyruxo METaBOHaH/ 1ap KaOysIu Kapopxo Ba OaHaKIIarupi
Mybu1 Oomran.

MaymMmyn MabIyMOT MYIIOXUJAX0HW a3XyJIKYHUH TyXMHUHU JTYOUEPO 60 MypypHu
3aMOH 00 MUKJIOpH MYBOQUKH TYXMUX0 napoap merupai. Tariiupéoanaau Bodacrta Y,
TUHAMUKAW BapaMKyHUpo udoga MeKyHan, Jap XoJjiaTe, KA Tardupébanmaxou
MycTakui BakT (t) Ba mukaop (k) 6omana. Moaenu OucépueHakuud pPErpecCUOHUU
makimu Y = by + byt + b, * k nemHuxo0/ 11y1aacT, K1 Aap OH bo— mapameTpu 030/
Ba b, by ko3 drcrenTXOM BaKT Ba MUKJIOp MEOOIIaH]I.

Mytobukatu momen 0o uctudoma a3 MebEpXoW CcTaHAapT 0axo moaa
MelaBaj, To OoBapit XOCHJ rapaj, K oH 0a (ap3usxon MO PErpeccusn XaTTid

MyBO(pUKAT MEKyHaJ. bapou coxTaHu MOAENIH Ma3Kyp a3 MabIyMOTH YaaBaiu 3.2
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uctudona OypJeM Ba MHIYHHH TUHAMUKAM BapaMKyHUH (a3XyJIKyHUU 00) TYyXMUH
ayoué (PhaseoLus vulLgaris L.) map pacmu 3.2 Gapoun MyKouca Ba Oexrap MyailsH

KapJaH1 HaTn4a OBapJa IIyaaacT.

Yansaau 3.2. Bapamkynun (a3xyakynun o0) ryxmun ayoué (Phaseolus vulgaris L.)
BoOacTa 0a BAKTXOM I'YHOT'YH Ba TAFMUPEOUM Ba3HU OHXO

n |t k y n t k y n t k y
1|0 8 7 10 |45 14 |14 19 |9 15 |14
2 |05 |8 8 11 |5 15 |15 20 |95 15 |15
3 |1 15 |9 12 |55 16 |15 21 |10 13 |14
4 |15 (16 |95 |13 |6 16 |14 22 | 105 13 |14
5 (2 14 |12 14 |65 16 |13 23 |11 16 |14
6 (25 |16 |12 15 |7 14 | 14 24 | 115 16 |15
7 |3 14 |13 16 |75 15 | 135 25 |12 13 |15
8 |35 |15 |13 17 |8 16 |14 26 | 125 14 |15
9 |4 15 |14 18 |85 14 | 14

dap3 kapaa memaaj, ku OaliHu Tariupéoanmaxoun Y, t, K Bobactarum xaTTi
By4Yya qopaa. Mo 0osii MyoJuiiau perpeccusii Y —po HucOar 0a t maiimo kyHeMm Ba K
seHe Y = by + byt + bk + E —po Taxmmid  OMOpPHM MYyOJWJaW MOJEI Ba
koapducuentxou onpo nap carxu 0,05 ryzaponem Ba 00 €puu mojenu 6agacTomaaa
Oapou Y memryuxou HyKTaBil Ba (pocuIaBii KyHEM.

Jlap ococu MabllyMOTX0U 0a Kaila Iy/la HaTU4yaxou JUHAMUKAW BapaMKyHHUU
(asxynkyHuu 00) Tyxmuu 1youé (Phaseolus vulgaris L.) map aurpamMmMan 5 nemHuxon
1y/1aaCT.

Mopenu perpeccusii XaTTHH CEPITyMOp XaMUYyH BOCHTAaW IEITyWIIaBaH/a
Oapou muHamMHMKaW BapaMkyHuu Tyxmuu nyoué (Phaseolus vulgaris L.) xu3mar

MEKYHAa].

20
ke
15
e
o -

Pacmu 3.5. /lunamukan BapaMKyHuu (a3xyakyHuu o0) Tyxvuu Jayouné (Phaseolus
vulgaris L.)
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A30acki MO MacCHMBXOU KaJIOHM MabIyMOTXO JOpeM, OO0si[ MaTpUTCaxou
MabIYMOTPO Ta4ypuOaBil Taxusi KyHEM Ba 00 EpUM OHXO MYOJWJIAPO Jap IIAKIN

MyoaquJiian ManI/ITC.’:IBﬁ MMCITHHUXO0A KYHCM!

1 0 8 7
1 05 8 8
1 1 15 9
1 15 16 10
1 2 14 12
1 25 16 12
1 3 14 13
1 35 15 13
1 4 15 14
1 45 14 14
1 5 15 15 .
1 55 16 15 E; by
1 6 16 14
X=11 65 16 | Y= |1a 57| % ’B_(E )‘m
1 7 14 14 . 2
1 75 15 14 26
1 8 16 14
1 85 14 14
1 9 15 14
1 95 15 15
1 10 13 14
1 10,5 13 14
1 11 16 14
1 115 16 15
1 12 13 15
1 125 14 15

A3 UH py, Myoauiau XaTTUU PETPECCUSIU MO HAMYIH MYOJIUJIal MAaTPUTCABUU
3epUHPO METUpa
Y =XB +¢.
Mo xuco6xopo nap Microsoft ExcelL anyom meauxem, pakamxopo 0a ajomaTu
CEIOM, TIac a3 BepryJ, SKIyXT MeKyHeM. bapou MyalisiH Kap/iaH 3€JIEeMEHTXOH BEKTOP
MatputTcan B omeparopu Oaxommxanmapo me€dem 1VKX (skkakamamMuud ycyiaxou
KBaJpaTXOU XypATapyH )—po.
4,444
B=X'X)"X'y = (0,377).
0,444

Myoaunaun XaTTuu perpeccusii Oucépit YyHUH acT:
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Y = 4,444 + 0,377t + 0,444k,
KU fap uH 4o amomatd () udogan TpaHcmoponrganu Matpuca Ba () udoman
0axou yeMeHTX0Hu B Ba murap 0y3ypruxo.
Baxou Oetariinpu aucrepcusd OOKMMOHIaX0PO MH TaBp Maii10 MEKYHEM:
L, (& _YY-BXY 4622-45923
n—-—m—-1 n—-—-m-1 26—2—-1

&
KM J1ap OH h =26 mrymMopan MyIIoXuaaxo, m = 2 uryMopau Tarinpédanaaxou

= 1,291,

MyCTaKuj. MaTpuTcan KOBapuaTCUOHUM 0axou MapaMeTpXou MOJEIPO YyHUH MYyaisiH

MEKYHEM:

2,427 0,005 —0,168
var(B) = 62-(X'X)™! = ( 0,005 0,004 —0,002).
—0,168 —0,002 0,013

A3 MH Py, KBaIpaTH XaTOXOU CTaHJApPTH YyHHUH acCT:
62(by) = 2,247,6%(b,) = 0,004,5%(b,) = 0,013
Jucnepcusin yMyMHuu aJoMaTH HATUYABH Ba IUCIIEPCUIA OOKMMOHIAPO XUCOO

MEKYHEM:

, 1N ., ,  Y'Y-BXY
oy = T—lz(yi —y)° =4,746; 0fr = = 1,142.
i=1

n

Kosdducuentn maumyu neTepMuHaTCHs YyHUH XUCOO Kapaa MelIaBai:

2

0 T
R? =1-—-=10,759.
Oy

Koadducuentn nerepmunarcusan MauMyu Taxusiryaa oorrani, 60

. "y, -9/ (n—-m-—1 29,704/23

fr o g S 0= 9/ ), 2970423
2i=1(yi - y)z/(n - 1) 123I385/25

OGapoObapan.

WNH MasHOM OHPO JTOpajl, KA JUCIIEPCHSIH aJIOMAaTH HATUYABUU y 00 TabCHPH
tarupébannaxou t Ba k 73,83% mapx mona memasajn. Kucmu 60KuMOH1au AUCTIEPCHS
26,17% a3 Tabcupy OMWIXOM JUTapH Aap Mojell 0a Ha3zap Harupudrairyaa 6a Byqya
MEOsII.

Xarou MUEHAU HA3/IMKILABH (alPOKCUMUTHUBHA):
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n
_ 1 i — Vi
A== |yl y‘| .100% = 6,66%.
n & Vi
=1
0a MenEp MyBOGUK acT.

Koadducuentn Oucépommiian KOppensTCHUsS Ba KUMATH HCIOXIITyIad OH
MyBodukaH 6a: R = 0,871; R = 0,859 Gapobapanx. Hasmukmrasin 6a 1 a3 poOurau
HA3/IMKU aJloMaTH HaThu4a 00 TaMOMHU MauMyHd OMUJIXOM TaXKHUKIIABaHJA I1axo/aat
MeUXa/l.

Kumartu Bokenu F —mebepu @uiiieppo Xxucod MeKyHemM
R? n-m—-1_ 0759 23

— = 36,27.

F = : — .
1 — R? m 1-0,759 2

Onpo 60 KMMaTH 4aaBaiii, Xanromu catxu myxummu o = 0,05 Ba mapagaxoun
o300 k; =m=2Bak,=n—m-—1=23:F_, (0,05 2; 23) = 3,42, mykouca
MeKyHeM. A30acku

F > Fragn (a5 k5 k2)

acT, Mac MyoJuiIan perpeccusiv €QTirya a3 yuxaTd oMopid 60 SIXTUMOTUSTH
Ha KamTap a3 95% MyxuMm acr.

bapou canuuim myxum Oynanu ko3ppucueHTxou perpeccusi, 0y3ypruu OHX0
00 XaTOXOM CTaHJIAPTHH OHXO MYKOHCA KapJia MeIiaBa.

Kumatu Bokenn t—men€pu CTIOAEHTPO MyaiisiH MEKYHEM:

(By) = EP _ 4444 B3 _ 0377

6(by) 1,558 6(b,) 0,062

=2,853; t(b,) = = 6,065;

t(b,) = by 04 oy
22" 6(h, 0,113 777V

K1 OH 00 KUMaTH YaJIBali t,q, (0,05;23) = 1,714 mykownca Kap/a MeIaBa.
Azbacku

t(bo).t(b1),t(bz) > trag (a; k),

nac MyXUMMUATH Xamau K03(PQPUTCUEHTXOU pEerpeccusiu b; a3 Yuxatu oMopi
00 PXTHMOJIUATH Ha KaMTap a3 95% Oapobap acr.

Taxyauam omopuu Mozenxou 0anactoMaza HUIIOH MEIUXAHI, KU MEITyUXOH

HYKTaBil Ba docwmiiaBit 6apou Tariiup&banman Bodacta (quHamMuKan ad30uIm Ba3HU
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AyOué€ mac a3 rys3aliTaHd BakKTH MyailsH nap 00) y XaHromu ¢ap3usii OH, Kd
HUIIOHINXaHaaxou MucéHau t Ba k a3 12% 3uén xoxauy Oy.

Asbacku t = 6,25 Ba k = 14,308, mac KUMaTxou NEMONHATITY /1A

t, = 6,25-1,12 = 7(coar), k, = 14,308 - 1,12 =16,025~ 16(agan).

Bekropu kumaTxou nemoOuHHUIITY/IA:

1
5=(7)
16

[Temryun HyKTaBd 0apou BEKTOpH X, KA HULIOHJMXAHIad HATHYABUH Y

YyHHH acT
Y, = X, - B = 14,188,

Jucnpecusin nemrym:

Opr = Oger* Xp - (X'X)™' - X, = 0,073.

Xaron MUEHAW KBaApaTHU NEUITYA: 0y, = 0,271. ®ocunan 6apor KUMaTH
MUEHaU (MHTU30PUATH MaTEMATHUKI) TIEITyun TariupEédbangan BodacTa, Oomay

Yy = trasn(@: k) - 0pr SV S ¥y + tragn (@5 K) - 0y,

13,724< Y < 14,652.

docuina 6apou KUMATH MENITYUH XyCYCH:

Yy = trasn (@ k) - Opriy S Yy S ¥y + tragn (@) - Oprcay,s

12,298 <Y, < 16,078,

Jlap UH Y0 XaTOW CTaHJapTHUH MyBO(UK a3 popmynau

Opr(i) = Opr + Oger = 1,216

MyausiH KapJa MelaBaj

WNu Momen mMeTtaBoHa I Oapou KHUIIOBAp30H Ba JEXKOHOH Oapou (axmumaaH Ba
ONTUMHU3ATCUSAN paBaHAXOU HalrbyHaMo Ba ad3ouin Mmydu 6oman. A3 pyin Moaenu
CoXTallyza, MeTaBoHeM Ba3Hu Tyxmuu Jyoué (Phaseolus vulgaris L.) nap sk naBpau
MyaisiH OHpPO OIIKOP COXT, KM WH MMKOH MEIWXaj, MabIyMOTH THpHUQTAITyIapo

Oapou KopKapau Menl a3 KUIIT Ba 00€pii uctudoaa HaMy/I.
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3.4. Camapanoxum uctudoaau 1,3—mudranuinaiaHnjaonponaH—2—oJ 1ap pyuray
Hymyu ayoué (Phaseolus vulgaris L.) Ba naxyn
TabMuHU XOCMITHOKHMY OajaHau 3UPOATXOW KUIIOBAP3il Jap acocu UCTU(oIan

caMapaHOKH UKTUAOPU OHMOJIOTMM OHXO TaHXO TaBAaCCYTHU TaKMHIIA paBaHAM ad30MIIl
Ba MHKUIIO(U pacTaHUXo amaiii merapaan. IH HaTu4ya MeTaBOHa  TaBaCCyTH TaTOMKU
XaM3aMOHHU TEXHOJIOTUSXOW MyOCHpP Ba UCTH(O Al MOIaX0N HaBU KUMUEBH JacTpac
rapja.

ba 4yHuH wMaBox MeTaBOH [JOXWJ KapJd Xocwiad riautcepon 1,3—
nudTanuialaHUuIoNponaH—2—0J1, K O0pH aBBajl XxaM4yH ad30UIITaH3UMKYHAHa J1ap
ayoué (Phaseolus vulgaris L.) Ba naxyn ucrudomaa oypaa my.

bapou myaiisin Hamynanu Tabcupu 1,3—audranunanaHmIONponaH—2—0a aap
ayoué (Phaseolus vulgaris L.) xam4yH ad3oumITaH3MMKYHaHIa Aap IHIapOUTH
nabopaTtopit Ba caxpoil TaXKUKOT r'y3apOHHU/Ia ITy1aacT.

PacmMu Maskyp Hartmyaxou Tadypubapo oujg Oa OMY3UIIM TabCUPHU
KOHCEHTPATCUSIXOU TYHOTYHHU TaiBactaruu 1,3—maudranuiananuionponaHi—2—on 6a
a(30UIIIM HABJAXOI0 pPeIaxou JyOue Ba Haxya HUIIOH MEANXA/I.

Hatnyaxo HUIIOH MeauxXaHli, KA XAaHTOMH WJIOBa KapaaHu 1,3—
nudTanuialaHuIonponaHi—2—oi1 00 KOHCEHTpaTCusid 2,5 HM, Maccau HaBJaxo Ba
peniaxo ap xapJy 3upoat HucOat 6a BapuaHTH HazopaTit mead30s.

Hap un xounar, ad3oumu 1youé 6apou Hanaxo 1,5% Ba 6apou pemaxo 1,3%,
nap xoJje ku 0apou Haxyn mytanocu6ad 3,2% Ba 11,6%—po Tamkun g0/1.

Xanromu  uctudomam  KOHCeHTpaTcusiu  Oamannrapu  1,3—audranu-
JATAHWJIONIPOTIaH—2—0J1 25 HM, Maccad HaBJaxo Ba periaxo ap xapay 3upoar € Kam
IIy]1, YyH JIap MaBpUJIA peliaxou Jyoue, € TakpubaH aap XxaMoH caTxX 00K MOHJI, YyH
Jap MaBpUIU HaBAaxoW Haxyn. Jlap un xonart, ah3ouiu pemaxon Haxya 4,7% 3uén
IIyJ1, 1ap XoJe ku gap jayoué on 9,2% kam rapauna. Hatuyaxo gap pacmu 3.6 HUIIOH
nona mrygaaHna. Ad3ouinmu pacTaHUXOM JIYOME Ba HaxXya Jap TypyXd Hazopari
MyKappapii Oya. AMMO Maccau HaBlIax0 Ba PEIIaXOW PACTaHUXOW JyOué, Ku aap
Maxaynu 15% II9I' 6o kopkapau 2,5 HM 1,3—audranunaiaduionponai—2—o
napBapuIll Kapjaa mrygasa, myranocuoan 26,1% Ba 31,0% ad3yn, map xone ku gap
HaXyJ HUMOHAUXaHaaxou naxianop 12% Ba 21,6% uucbaT 6a Ha3opaT 3uén nryaaH.
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Pacvmu 3.6. Ba3Hu xymku HaBaaxo Ba pemaxou 14—py3au ayoué (Phaseolus vulgaris L.) Ba naxya
(*) papxuamu omopuu éaitnu pacmanuxou Kopkapouiyoa éa nazopamii (p<0,05)—-po nuwion meouxao
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Xanromu gmax ~ Mmapotuba 3u€n  KapmaHh — KOHceHTparcusu  1,3—
T TaNUIaNTaHUIONPONaH—2—07 TaMOIOJM MOHAHJA MYIIOXHJa MEIIaBajJ: Maccau
HaBJIax0 Ba periaxou J1youé myranocuodan 32,5% Ba 24,5%, nap naxyn 6oman 10% Ba
18,4% meadzos.

Hap maxgtynu 30% [191" maccau pactanuxou Jiyoué 6a TaBpu Ha3appac Tariup
HaMe€0aZ, aMMO Jap HaxyJ Maccal HaBJax0 Ba pelax0 XaHroMH Kopkapia 00
Maxrynd 2,5 aM 1,3—mudranunananunonponad—2—on mytanocu6an 20,2% Ba 22,9%
mead3zosa. XaHromMmu Jgax Mapotuba 3uEA  KapJaHu KOHCeHTparcusu 1,3—
nuTaTuIalaHuIoNnponali—2—o0JI, Maccaxo MytaHocubaH 14,5% Ba 14% 3uén
MemaBaHg. Mabaym rapaua, ku maxiayiaun 0,1% KNOj, tascupu 1,3—audranu-
JIATaHUJIONIPOIIaH—2—0J1 0a Xap/ay pacTaHil Ha OH Kajap Haszappac act. Jlap mapoutu
ctpeccu 00 15% IIOT°, Moana Tabcupu MycOaTH Hazappac J0pajl, MaxcycaH Oapou
nyoué. ap mapoutu ctpeccu 60 30% [131°, HaTnyaxo ryHOTyH HUIIOH JTIOAaHA, 6apou
1youé Tabcupu MaHdit € Houn3, bapou Haxyj Oomaa MycoOar.

Cumac, HaTH4axou camapaHokuu 1,3—audTanuiasaHuionpomnadi—2—ona 0a
nyoué (Phaseolus vulgaris L.) mykouca 00 ad3oumran3uMkyHangan Buacut dopre
Ba XaM4YyHHH, oMexTau 1,3—nudranunanaammonponai—2—on 60 Buncutr @oprte map
O3MOMIIIXOM Caxpoil TACIUK Kap/a mryaaan. Jlap uH TaXKUKOT IIyMOpau pacTaHUX Ok
MOSIXO JIap MapXuiaxou TYHOTYHU MHKHUIIO() Ba MaxcynHokuto BazHu 1000 Tyxmuwu

TyOné MyalisiH Kap/ia IIy1aan 1, Ki HaThqaxo aap pacmxou 3.7 Ba 3.8 oBapza nrygaacr.

T'YJKYHH

Hasopar

1,3-nudrannaaaonunia 2,Sam

Buncur ®opre

1,3-mudrammaanonun 2,5amM+ Buncur ®dopte
X®H 0,05 =66

nyxrapaci

Hazopar

1,3-muprammnanonuia 2,5am

Buncur ®opre

1,3-mu¢prammnanonui 2,5uam+ Buncur dopre
X®H 0,05 =#7

1024
1112
1074
1176

I

957
1062
1048
1159

i

o

200 400 600 800 1000 1200 1400

Mukgopu noa MuK./m2 H MukA0pM pacTaHii MUK./m2

Pacmu 3.7. lllymopau pacTaHuX0 Ba NMOAX0 1ap MAPXUJIAX0U T'YHOT'YH
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Taxaunu pacmpo 00 MyKorcan HUILIOHIUXAHIaX0 Aua MedapoeM, Ki MabiIyM
Merapaaz:

Jlap Mapxuiau TyJIKyHR XxaMau BOCUTaX0 MUKIOPY PaCTaHUU TaKpUOaH sKxesna
nopann 483-490 muk./M2, aMmMo Aap MHKAOpU mosi (apkusaT 3muénrap act. 1,3—
mudranuianonwionponai—2—on 2,5am+ Buncut ®dopte OemrapuH MUKAOPU TOS
1176 muk./mM2 nopan.

Jap mMapxwian myxrapacii Oomaj MUKIOPH pacTaHd KaMmTap mrygaact 462—
483  wmumk./M?.  Muxgopu 1od  HU3  KaMTap  IOyjgaacT, aMmo 1,3
mudTanunananuionponai—2—on 2,5uaM + Buncur ®opte 603 xam OemrapuH
MEKI0PPO aopan 1159 muk./m2.

A3 TaxJIWIM JUCTIEPCUOHM 0OIIa]] MabJIyM TapAui, KU MHUKIOPHU pacTaHil Jap
Mapxuiad TYJIKYHI HaTu4qan OexTapuHpo 1,3—audTanuiananuionponadi—2—oi 2,5HM
+ Buncutr ®@opte 60 adzoumu 0.41% uumon goxa. Jlap mapxuiau myxtapacii HU3
HaTu4yau OexTapuH a3 oHH 1,3—nudranunananunonponan—2—on 2,5uM + Buncur
®doprte 60 adzoumu 0.83% Oyx.

Muknopu mos Oomian gap Mapxuiad TyiakyHi ad3oumu Oermrapunpo 1,3—
mudramuiananuiaonponai—2—oin 2,5am + Buncut ®@opre 14.84% wumon mox. ap
MapxXuian TyxTapacii XamMuH aQ30MIITaH3UMKYHAaHIa HaTU4aum 003 XaMm
TabcupOaxiTap HuioH noxa 21.11%.

Kosaddurcuenramon Ooman map Xapay Mapxuia Hatudaum  1,3—
nudranuianiaHuionponai—2—oi 2,5uM + Buncut @opTe 4yHUH HUIIOH JTOJ:

Hap mapxunau ryiakysii — apzoumu 14.29%
Hap mapxuiau myxrtapacii — adzoutu 20%

Hatnuaxon wmaxcynnokii Ba BazHu 1000 Tyxmum nayouépo a3 pyu
MabJIYMOTXOU pacMu 3.8 yyHMH TaBcu( KapAaH MYMKHH acT: Jlap TypyXu Ha3opatii
xocuiHokuu 7,68 kr Ba BazHu 1000 noHa 48,4r—po Tamkuia Mmeanxaa. XaHrOMH UII0Ba
kapaanu 1,3—audTannaaToHIIONpOIaH—2—0J1 XOCHIHOKA 6a 7,96 kr (+0,37 kr) Ba
BazHu 1000 nmona 48,8r pacun. Xanromu wuctudonan ad30UlLITAH3UMKYHAHAAH

Buncut ®opre xocunnoki to 7,94 kr (+0,35 kr) 60 Bazau 1000 goxa 49,2 r 3uén iy,
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|

0,37
1,3mudrannnasonusionponan-2-o
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0,35
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1,3nu¢prannaanonnionponan-2-oia + Bunenr | 0,52
doprte

X®H 0,05

o
w
N
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10 20 30 40 50 60

Adzounn, kr ¥ XocuaHoki, kr W Maccau 1000 Tyxmi, r

Pacmu 3.8. Maxcyanokii Ba BazHu 1000 Tyxmum ayoué
(Phaseolus vulgaris L.)

Xanromu omMexta kKapaanu 1,3—mudranunanonunonponaH—2—oin 60 Buncur
dopte 6oman xocrmmHokuamr 6a 8,00 xr (+0,52 kr) pacua Ba Bazuu 1000 qona o 49,4
r 3uén myn. bo papkustu axammusita omopii (XPH 0,05) nap 0,32 kr, MeTaBoH rydT,
ki uctudoaau sxqoaruu 1,3—audranunanonmnonponas—2—ona Ba Buncut ®opre 6a
Oanan 6apOIITaHU XOCUIIHOKI OBap/aa MEpacoHal.

A3 MyKoucau MapxXwiiaxo MabIyM Merapiaji, KU Jap MapXuiau MyxTapaci
MUKJIOPH pacTaH# Ba MO YMyMaH KaMTap IIyJaacT, aMMO K03(pPUTCHEHTXO TaKprOaH
SKXeja MOHJIaaH]I. 5051 MabJIyMOT HUIIIOH MEINXal, KN 1,3—
mudranuiaianuionponai—2—on 2,5aM + Buncut ®opre map Xapay Mapxuia
OeXTapuH HaTUYapO MEANXad, YyHKH OH MUKIOPH Mosiu Oemrtap Ba KodhPUTCueHTH
oamanarap nopana. Mctudonau skqosu 1,3—audranunananuionponadi—2—oi 2,5 HM Ba
Bunacur ®opre Hatnyaxon OEXTapWHPO Jap XaMaW HUIIOHIMXAHIAXOW TaXKUKOT
HUIIOH A0j4. [ap Mapxwiau TynkyH# oH ad3ouiiy OemTapu MUKIOPH MOSXOpPO Ba
OananAmaBUU KOAPPUTCUEHTH MaXCYTHOKA TAbMUH HAMY/.

3.5. Tabcupu KOMNO3UTH 00—TITUTCEPOJI—CYIPYP—OXAK—OKCHIN KAJICHii Dapoun

nemrupuyu 0eMOprU AHTPAKHO3H JIyOoué
Os3mowuin map xo4aruu aexKoHuu Hoxusu PDaitzo001 ryszapoHuma mya. [ap

MacoxXatu 2 TeKTap JIyou€¢ KumT Kapia myaa Oyn. Humonaxou aBBamuHu Oemopuun
aHTPAKHO3 (JI0F4axou CypX4yaToOu YUTrapupaHr Ba OypuM maxmiiryga aap 0aprxo Ba

nosi) mac a3 20 py3u KUImT Mymoxuaa IryaasHa. bo HazappomTu nmactpac Oymanu
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KOMITO3UTH TIOJUCYIPUAA-TIUTCEPOIH, Kapop IoAa IIya, KU caMapaHOKWU OH Jap
IIAPOUTH BOKEUHU Caxpoi CaH4M[Ia I1aBa/l.

Hapagan cuposrédrarum pactaHuxo 00 yCyJqu BU3yalIdd a3 pyd IIKamam 5-
Oayin myaiisiH kapaa myna: 0 — 0e Humonaxo; 1 — 1o 10% catxu 6apr cuposarédra; 2
— 11-25%; 3 — 26-50%; 4 — 3uéna a3 50%. Maaekcu unkumodu 6emopnt (R, %) a3
pyu bopmynan McKinney xuco0 kapa mryu:

R=[2m xb)/(N xK)] x 100%

KM JIap OH N — IIyMOpau pacTaHuxo 60 O6ammu MyalisH, b — 6ami, N — nrymopau
yMyMHH pacTannxo, K — 6ammm makcumanii (K = 4). [lemr a3 oro3u Kopkapa aapayau

cuposaTéprarun ymymit 5%-po TamkwI Meaoa, K 1ap pacmu 3.9 oBapja mryaaacr.

Yl Y 6]
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Pacvmu 3.9. lllkanaun Bu3yajun 6axory3opuu gapavau cupostédrarum 6aprxo (1, 5,
10, 25, 50 Ba 75%)

[
T S e

Macoxartu 2 rekrap 6a a1y Kutbau 6apodap (xap ske 1 ra) Takcum Kapja nry
(YamBamu 3.3). lap OaiiHu KHTBHaxo sk TacMau Oydepit 00 maxHOu TakpuOaH 3 MeTp
ry30IITa 1y, TO HOUIMIINA KOMIIO3UT 0a BapMaHTU Ha30paTil Hary3apaza. XucoOrupi
a3 KaTopxou KaHopit rupudra Hamrya. Cxemau 03MOUMIIN MaBKed jap 4aaBaiu 3.3.

oBap/a Iy1aacT.

Yaasaau 3.3. CxeMan 03MOMIIHM MaBKei

Hykraxoun
Bapuanr Kopkapna Macoxar xHCOBTHpi
MaxJyynu kopi 6 HyKkTa X 25

Taupubasii (xoMIIO3UT Aap 00) 1 ra

~1.25% (w/x) pacranii (N=150)

6 HykTa X 25

Hazoparin be xopkapn I ra pactanit (N=150)

Jlap xap sk BapuaHT 6 HyKTaW XucoOrupi 06a taBpu O6apobap aap mMacoxaTu
KUTha MHTHXO00 Kapaa mynasa. ap xap HykTa 25 pactanum naigapnail 6axo mona
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mryn. XaMuH TaBp, Aap xap BapuanT N = 150 pacranit 6axory3opii rapaua. Kumarxon
Mu€Ha Ba xaTou cra”aaptii (£SE) a3 pyu Hykraxou xucoOrupii (n = 6) xuco0 kapaa
1010171201 8

Kopxkapz 3 mapotuba 60 dhocunan ny xadra ryzaponuna mya. Hopmau capdpu
maxgrynu kopit 300 n/ra 6yn. [lommaanu oXupuH K MOX TENI a3 YaMbOBAPUHU XOCHII
KaTh Kapna myn. [lommnan nap coarxou cyOxuaam, Jap XaBou OpoM Ba O6e Oopuil
aHqoM noma myxa. Jlap padTu Mymoxmmaxow BU3yaddl aqoMaTxou (UTOTOKCHKMA
(cyxTaruu 6aprxo) 6a Kai rupudTa HalryI.

Harnyaxon o3mownmr gap Yaasanu 3.4 oBapaa mrygaana. XUCOOTHPHUN HUXOR
Jap OXMPHU MaBCUM (TICTII a3 YaMbOBapPil) Ty3apOHH 1A TITY/I.

Yaasaau 3.4. HatTnyaxou TabCHPH KOMIIO3UTH MOJIHMCYI(UIA-TIUTCEPO.IH 6a
0eMOpHH AHTPAKHO3

Ilem a3 Taypuba (n=6; Hasopar (n=6;
Humonaunxanga KoOpKApI N=150) Ne150)
Pacranuxou
cupostédra (P), % 50 9,3+2,1 28,0+ 4,5
Nunexkcn nHKUIO)
(R), % 2,0 4,7+1,2 15,3+3,0
CaMap_aHOKI/II/IO B 66.8 )
6uonori (Cb), %
X OCHITHOK#, Kr/Ta — ~450 ba kaiin rupudra
HalryJ(

I30x: Kumarxo xamuyH muéna + SE a3 pyu 6 HykTan xucoOrupi oBapja mryjaans.

Hap BapuanTu TaupubaBil maxHIiaBuM Oemopit HucOaT 6a HazopaT CycCT
rapau: Gousu pactaHuxou cupoATépTa aap BapuaHTu Taypubasit 9,3%-po Tamkui
04, Aap XoJie KM Jap Ha3opaT WH HUIIOHAMXaHma Oa 28,0% pacun. Muaekcu
uHkumogu 6emMopii HU3 Jap BapuaHTH TauypuoOasii (4,7%) Hazap 6a Hazopat (15,3%)
ce Mapotuba nactrap Oya. CamapaHokuu OMOJI0TUHA KOMIIO3UT 66,8%-po TalKui1 10/.

bo Byuynu camapanokuu Ouosioruui HucOaTaH OamaHau Kommno3uT (66,8%),
XOCWJIHOKMM WHTH3OpIIaBaHAa 0a JacT HaoMaj. XOCWIHOKMW MUEHaW JyOoué mnap
mapoutu mycoua a3 1000 to 3000 xr/ra meGomran. Jlap BapuanTth TaypuOaBii
XOCHJIHOK# TakpuOaH 450 kr/ra-po Tamkui 1o4. Jlap BapuanTu Ha30paTit XOCUITHOKMA
0a TaBpu amoxuaa 0a Kaija rupudTa HaIlyl, 3epo KUCMU 3UEAN pacTaHuXo 0a 3apap

y4op omajia OyaaHI.
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Cababxou acocuu nmacT OyaHu XOCHJIHOKA MHXOSH/: aBBajiaH, paCTaHUXO TO
OF03U KOpKapa amiakaii cupost édra Oymanm (5%); myromMaH, KOMIIO3UT OeriTap
XyCyCHATH TEHITHPUKYHAHJA Jopaa Ba Oapow Tab00aTH pacTaHUXOW ayliakai
cuposaTéPra camapaHokuu Koh# HAIOpad; CEIOMaH, IIAPOUTH 00y XaBOM MYCOHU]T
Oapou MaxHIIaBUY NATOTCH Jap UOTHION MaBCHM.

Maxnynmu nomucyiaduauu kaiacuii (lime sulfur) ske a3 QyHrurcuaxou
KOHTaKTHHM KaauMTapuH Oyma, map Oormopit Ba cab3aBOTKOpiH Bacebh HCTHGOIA
memaBaj (Tweedy, 1981; Williams & Cooper, 2004). Mexanusmu Tabcupu oH 0a
XyCYCHUSTH CyJI(yp Ba MyXUTH UITKOPUHU MaxJTys acoc édraact: cyndyp MeTaboau3zmMu
Xydapaxou 3aHOYpyFpo XalajlJiop Meco3aJ, MyXUTH HIIKopid Oomag Oapou
WHKHIIO(MU MaTOTeHX0 HOMYCOH/]T acT.

NnoBa kapganu riautceposi 0a TapKuOM MaxJyad TONUCYIuan Makcagu
OexTap KapJaHU XOCHUATXOM aJre3uBil Ba HAMKyHaHJarud KOMIIO3UTPO JIOIIT.
['muTceponn XxaM4yH MOJJaud TUTPOCKOMNW SXTUMOJIAaH METaBOHaa 0a MOHJIaropuu
KabaTu Myxodu3zatii Jap caTxu 6aprxo MmycouaaT HaMos. AMMO, 6apou TaCIUKU UH
(dhap3us caHYUIIXOW MIIOBATUM aJINe3UABI 3apyp MeOOIIaH .

bosim kaiig kapa, KM KOMIIO3UT Oa TypyXh (QYHTUTCHIXOM KOHTAKTH-
Myxohu3zaTit MaHCYO acT Ba XyCYCHUATH CUCTEMaB# Hajopaj. A3 UH py, caMapaHOKUH
oH Oapou Tab00aTH pacTaHUXOU ajlIakai cupoaTédra Max Ty MeOOIIa.

Hartnyaxon o3MOWIIM HUIIOH MEAUXAHN, KA KOMIIO3UTH TOJUCYI(DHIiA-
TJIUTCEPOJIA Jlap IIAPOWTH TY3apOHHUJIAHM O3MOMWII XYCYCHSATH MEITHPUKYyHAH]IA
3o0xup Hamya. Camapanokuu Ouosorii 66,8%-po Tamkui 101; Gousu cuposTeon nap
BapuaHTH Taypudasit (9,3%) Hazap 6a Hazopat (28,0%) ce mapoTuda Kamrap Oy.

bapou Hatuyaxou 6exTap TaBcus J0Jia MEIIaBaa: KOPKapAu MEMTrupoHa mert
a3 MalJOMIIM HUIIOHAXO0M OeMOpil OF03 Kapja IaBaJl; KOMIIO3UT 00 PYHTUTCUIXOU
cuctemaBii sk4os uctudona masan. Ucrtudomam wommosut OGapou OOFM aHTYp,
TapaxToHu celd, madToiy, aHOp, TOMUIOP, OOMUPUHT Ba KapTOIIKAa HU3 TaBCHUS J0/1a

MelllaBaj, aMmMo OelITap XxaMyyH BOCUTaH TMEITupil.
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3.6. Myaiisin kapaaHu TabCUPH a(30MIITAH3UMKYHaHAaX0u 1-0yTupuI—3—
300y THPHI—2—1IponaHoJ Ba 1-0yTupuia—3—n300yTupui—2—0eH3uJ1 MPOnaHoJI
MYKouca 60 MaBoaHu HaBW a()30MIITAH3UMKYHAHIAX0 0a Pyl Ba XOCHJIHOKUH

ayoué (Phaseolus vulgaris L.) nap HaKmaxou ryHOryHH KHIIT
Hctudonan ad3oumTaH3MMKyHAHAAX0 Ba HHTUXOOM HakKmiam OeXTapuHU

(omTHIMAJTT) KUIIT OMHJIXOM acOCHe MeOOoIIIaH 1, Ki 0a XOCUITHOKI Ba CU(aTH MaxCyaoT
TabCHpP MeEpacoHaHA. AMMO TabCHPU MYTAaKOOWIaW HMH OMHIXO 00 MyXJaTxou
T'YHOTYHH KHIIT TO X0JI KaM OMyXTa Iyaaact. [lap uH TaXKUKOT MakKcaj ry30IITeM, K1
TabCUpU a(30UIITAH3UMKYHAHJAX0W HaB 1—OyTUPUI—3—U300yTUPUI—2—TTIPOIIaHOJI
Ba |-OyTupui—3-u300yTHpUiI—2—0CH3UINPONaHOAPO JAap MyKouca OO0 MaBoau
HOMOYpaa Oa pymin Ba xocuwiHokuu dyoué (Phaseolus vulgaris L.) map nakmaxou
TYHOTYHH KHUIIT Ba Jap MapXWwiaxou MyXTadu(u HalrbyHaMo Oapou MyalsH
HaAMyaHU MYXJIaTH O€XTapUHU KUIIT OMY3EM.

Owmy3umm Tabcupu ah30UIITAH3UMKYHAH1aX0, 0a MOHaH U 1-OyTupuii—3—
U300y TUPWI-2-TIPONIaHO Ba |—-OyTUpMiI—3-U300yTUPUI—2—OCH3UIITPONAHOI,
nap MykKouca 60 MmaBoau DtuxoJi, bensuxon, TYP nap Hakmaxo Ba MyXJIaTXOU
TYHOTYHM KHUIIT MeTaBOHaJ Oapou Oexrap KapJaHU arpoTEeXHOJIOTHSIU
MapBapuIlM JIyOuE MabIyMOTU MyUT AUXA.

1-OyTupun—3-u300yTHpiiI—2—TponaHon Ba 1-OyTupuin—3-—u300yTUpUI—2—
OCH3MJI— MPOMAaHOJ TO XOJ JAap aJa0METH WIMIA XaMyyH a(30MIITaH3UMKYHaH[a
TaBCHU( HAIlyJaaH]l Ba COXTOP, XOCUSATXOU OMOJIOTH Ba TAbCUPU OHXO 0a pacTaHUXO
HOMAabJIyM MOHJIaaH/.

Mo Tabcupu OMUIXOM 3€pUHPO Oa HalIbyHaMO Ba XOCHJIHOKUH JIyOuE
(Phaseolus vulgaris L.) omyxTem:

1. Hakmaxou rynorynu kumt (60%3 cm, 60%12 cm, 60x18 cm)

2.  Ad3oumTaH3UMKyHaH/1ax0U HaB:

e 1 -OyTtupun—3-u300yTUPUI—2—TIPOIIAHOI

e 1 -OyTtupun—3-u300yTUPHI—2—0€H3UIT TPOMIAHOM

3.  Ad3oumraH3uMKyHaHAaX0U MabMyJl Oapou MyKoHcCa:

e  Drtuxon

° beusuxon
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0
‘|3H2 —0—cZ CH; — CHy — CH,—NH, |CH: — O —(C =—CH; — CH, — CH, — NH,
0
CH — OH CH— O —C?_ @
l |
CHy— O— (l:1:_ CH, — C|1H— NH; A. CH;— 0 — ¢ — CH,— CH—NH,
O CH; i[) <|:I-I- b

1-0yTupMI—3-1300y THPUI—2—TIPONIAHOJI 1-0yTupni—3-u300y THPUI—2—0eH3UJI—TIPONAH O

JlaBoMHOKMH MapXuiaxou (enonornn wuHKHImobu ayoué (PhaseolLus
vuLgaris L.) 60 py3x0 XaHIOMH KOpKapA¥ T'YHOTYH 00 a(h30MINTaH3MMKYHAHIaX0 Ba
Hakman kumtu 60x3, 60x12, 60x18 cm map yanBamxoum 3.5, 3.6 Ba 3.7 oBapjaa
ITy1aacCT.

Yansaiau 3.5. /laBomHoknu Mapxuiaxou ¢eHosiorun nakumodgu ayoué (Phaseolus
vulgaris L.) 60 py3Xx0 XaHroM#u KOPKap/Iy T'YHOT'YH 00 a(30MIITAH3MMKYHAH/IaX0 Jap HAKIIAH
KT 60x3 cm

5 @ .
al 2 & 2
a S -~ s
BapuanTtxo 3 = 2 = Z‘
= = 5 o) = =
= = = = IS =~ o]
> 5 S = > 2 2 T
5 | 2| O S i > o, a >
= 5 ¥| S o > = s s s
O | & & 23| A i = = = =
60%3 cMm
Otuxon 4 7 11 10 18 12 7 5 74
bensuxon 4 7 11 10 19 13 7 5 76
TVP 4 8 11 11 20 13 8 5 80
1-Oytupun—3-
HU300yTUPHIT—2— 4 8 11 10 19 12 7 5 76
MPOTIAHOJI
1-Oyrupun—3—
u300yTHpUI—2— 4 6 10 10 18 12 7 5 72
OCH3MJT TTPOITAHO
Hazopar 4 6 12 11 20 13 9 6 81
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Yaasanu 3.6. JlaBomHokun mapxuiaxou ¢penonorun nakumodu ayoué (Phaseolus
vulgaris L.) 60 py3x0 XaHroMH KOpKapau rYHOI'YH 00 a()30MIITAH3MMKYHAHIAX0 Aap HAKIIAK
kT 60%x12 cm

=
=
o = = e = s S S
9 S E| 8 | = |2 8 |8 2
= = 25| 8 = = & a Q. 5
< = =~ < T > =g < S <
= 0 S I S & = o | 28
& SIEE 5| 5| 52|58 5 |25 &8
M @) =8| 3 £ ~ | =8/ K EE| H=
60x12 cm
OTHXONT 4 8 12 |12 19 (13 |7 5 80
bensuxon 4 9 12 12 20 |14 |8 5) 84
TYP 4 8 11 |11 21 |14 |9 5 83
1-OyTupun—
3u300yTUpHI—2— 4 8 12 10 21 (14 |8 5 82
IIPOTIaHOJI
1-OyTupun—
3u300yTupmn—2—0ensun | 4 8 11 |11 20 |14 |7 5 80
IPOTNaHOJ
Hazopat 4 6 11 |12 21 |15 |8 6 83

Yansaau 3.7. lapoMHOKMM Mapxuiaxon ¢enosornn unkumodpu ayoué (Phaseolus
vulgaris L.) 60 py3x0 XaHroMu KOpKapIu ryHOryH 00 a)30MIITAH3MMKYHAHIAX0 AP HAKIIAH
kuTu 60x18 cm
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= 2 SEE % 5 z s 2 & E8 | &g
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60x18 cm
DTHXOT 4 9 13 13 |20 14 7 5 85
benzuxomn 4 10 13 13 |21 14 8 5 88
TYP 4 9 11 12 | 22 14 9 5 86
1-6yTupun—3—
HU300yTHpUI—2— 4 9 13 11 | 22 14 8 5 86
TPOTMaHO
1-Gytupun—3—
u300yTHpUI—2— 4 9 12 12 |21 15 7 5 85
OEH3MJI IPOTIAaHOI
Hazopat 4 9 13 14 | 23 16 9 6 94
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A3 TaxJIMIN YaaBAIXOU NEITHUXOAITY/1a, YyHUH a€H rapaui, Ku:
Hakman kumtu 60x3 Hatuyaum OexTapuHpo ad3ouITaH3UMKyHaHgau 1-—
Oy TUPpUITI—3-1300y THPHIT—2—OCH3UIITPOTIAHO 60 KYyTOXTapHH JaBpau
HalrbyHaMo (72 py3) HUILIOH AO. DTUXOJI HU3 HATUYau Xy0 HUIIoH 101 (74 py3)
Hazap 6a aurap adg3ouImTaH3UMKyHaHAax0u uctudoaa Oypaa mryaa.

Hap nHakman kuimty 60x 12 Hatnyaxou 6exrapuapo Ituxod (80 py3) Ba 1-
OyTUPHI—3—1300y TUPUIT—2—OCH3UIIITPOIIAaHOI (85 py3) HUIIIOH JOaH/I.

XaMuyHUH, aap HakKmau kumtu 60x18 Ooman Hatuyam OexrapuHpo 1—
OyTupui—3-nu300yTupmi—2-nponaHon (86 py3) HUILIOH J0A. IDTUXON Ba -
OyTUpWI—3-1300yTUPHII—2—OCH3WINPOIIAHO HU3 Jap HABOATU Xyl HATUYAXOU
Xyopo aén kapaaHa (85 py3). Xamaum ad30MIITAaH3MMKYHAaHIAaXO JdaBpau
HalllbYyHAMOPO HUcOAT 0a Hazopat (94 py3) Oa TaBpu Ha3appac KyTOX, KapaaHI.

Arap HaTM4Yaxod HaKIIaXOW KHUIITPO MYKOHCA HaMOEM, MabiIyM
Merapaaa, Ku HaTu4yau Hakmau 60x3 KyToxTapuH JaBpaxoUu HAlllbyHAMOPO Aap
nyou€  (Phaseolus vulgaris L.) Meauxaa, amMo (dapkusaT — OalHu
a(30oUIITAH3UMKYHAHIAX0 Ba Ha3opaT kKamTap aéH act. Hakmaxou 60x12 Ba
60x18 dapkustT Oemrappo OaitHu ad30UIITAH3UMKYHAHIaXO0 Ba Ha3opar
HUIIIOH MEIUXAH]I, aMMO JIaBpad YMyMUH HAIII'bYHAMO Japo3Tap acT.

TaxKUKOT HUILIOH 1101, KU UCTHU(oaan ah30MINTaH3UMKYHAaHIaX0W HaB, a3
yymna 1-Oytupuin—3-u300yTupuia—2—-nponaHoi Ba 1-0yTupui—3-u300yTupui—
2—0€H3WIIPOTIAHOJI, Jap HAKIIAXOW KUIITH TYHOTYH TahCUPHU Hazappacu Mycoat
0a XOCHIIHOKM Ba CypbaTu UHKUIIOGU 1youe nopana. Jdap Hakman Kumtu 60x 18
CM, CypbaTH OallaHIM HAIIbyHAMO Ba XOCHUJHOKHMHM O€IITap HHUIIOH JTOJAaH/I.
Ad30ouIITAaH3MMKYHAHaX0W HaB OOMCH 3UEAIIaBUM MUKIOPH MOSXO0 Ba 0aprxo
1Iyaa, JaBOMHOKHUH Mapxuiaaxou (DeHOJIOTrnH HHKHUITO(HU 1yOneépo KaM KapaaHI.
AdzoumTaH3uMKyHaHIaXou MabMyll, 6a MoHaHu DTtuxoi, bensuxon Ba TYP,
HU3 TabCHUPU MycOAT MOOIITAHJ, aMMO Jap MykKouca 00 1-Oyrupmin—3—
M300yTUpWI-2-TIpoNIaHON  Ba  |-OyTupuin—3-u300yTUpuiI—2—0eH3UITPONaHOJ

HATHYaXOH OHXO Jap HaKIIaxo KamTap Hazappac € 6bapobap 6ymana. Hatnyaxon
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TaXKUKOT HUIIIOH MEAUXaH, KU 1-0yTupui—3-u300yTupui—2—nponaHoi Ba 1—
OyTUpWI—3-1300yTUPWIT—2—OCH3WIMPOINIAHO METABOHAH]I XaMUyH BOCHTaXOU
camMapaHOKHM TaH3UMHU a(p30uIll Ba XOCUITHOKN UCTU(OIa IIaBaH/.

Hap Mykoucaun TabCcupu a@3ouIITAH3UMKYHaHIax0 |-OyTupun—3—
N300y TUPWIT-2—0CH3WIIITPOIIAHOJ JIap XaMan HaKIIand KUIIT HATUYaXou yCTYBOPHU
Xy0 HHUIIIOH MeIUXaJl. DTUXO0J HU3 HATUYaXOoH XyO HUIIIOH MeIUXad, XyCycaH aap
HaKian Kumtu 60x3. 1-0yTupuin—3—u300yTUpUI—2—MpoIiaHoI OolIaj HU3 Aap
HaKIIam KHUIITXOM 3MY CaMapaHOK acT. A3 TaxJIMIM MabIyMOTH YaaBaIXo
6apmeosis, ku kuwtu ayoué (Phaseolus vulgaris L.) nap Hakumaum xkuimtu 60x3
HATUYaXOU Hazapacepo AUIaH MyMKHH acT. OMy3uIlii MUHOABJIau TABCUPU OHXO
0a 3upoaTxou JUrap HU3 METaBOHAJ OapoW rycTapuiu uUcTHdogan OHXO Aap
KUIIIOBApP31 POX KYIIOSL.

TaxKUKOT J1ap UH caMT MeTaBOHaJ 0a OexTap Kap/aHU arpOTEXHOJIOTHUSIU
3UPOATXOU TYHOT'YH MyCOUIAT HAMOSI]I.

A3 XaMHUH JMX03 TabcupW ad30UIITAH3MMKYHAHIAXOU HOMOypaapo 0a
xocuaHOKuM nyoueé (Phaseolus vulgaris L.) HU3 TaxKUK Ty3apoHAEM, KH

HaTu4axosm gap pacmu 3.10 oBapaa mrygaacr.

ITHXO0J | . - - - . . — 42,71
Ben3uxoa . . . . . . . = 41,67
TYP . . . . . . . = 40,7
1-6yTupuni-3-u300y THpUII-2-0eH3UINPONaH | . . - - . . 39,8
1-6yTupna-3-n300y THPHII-2-IPONAHOJI 4 : : . . . . = 40,82
Ha3zopar . . . . . . 33,69

0 5 10 15 20 25 30 35 40 45

H X 0CHJHOKMA KT

Pacmu 3.10. Tabcupu Ituxou, benzuxona, TYP, 1-6yrupuia—3-u3o00yrupui—2—
nponanoJ, 1-0yrupui—3-u300yTupuiI—2—0eH3uJ1 nponaHoJ 6a xocuanokuu ayouné (Phaseolus
vulgaris L.)

Hatnyaxou TaXKUKOT YyHUH ap3E¢0i MeraBaH/I;
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['ypyxu HazopaTi, KM XaMuyH acoc Oapoum MyKouca uctudoma mryaaacr,
XOCUJTHOKMH HUXO# 1ap oH 33,69 kr Oya. H Hummonauxanaa xaM4yH MyKourca 6apou
ap3€0uu aurap rypyxxo Xxu3MaT MeKyHa/.

1-OyTupun—3-u300y TUPHI—2—TIPONIaHO: XOCUITHOKHUHM HUXOW Jap UH TYPyX
To 40,82 Kr pacuj, Kiu UH a(30UIIM Ha3appacpo Aap MyKouca 00 rypyxu Hazoparti
HUIIOH MEIUXAJ.

1-Oytupun—3-u3o0ytupmi—2—6en3uwinponan: MH rypyx xocumHokuu 39,8
KI—pO TabMUH Kap, KU HU3 aQ30UIIH XyOu XOCHIHOKUPO HUCOAT 6a Ha30paT HUIIOH
MeIUXa/l.

TYP: XocunHokii aap uH rypyx ©Oa 40,7 kr Oapobap uIya, KA HU3
HUIIOHAMXaHAau XyOecT 1ap Mykouca 00 Ha3opart.

ben3uxon: XocunHOkMU HUXOM nap uH rypyx 41,67 xr Oyn, ku HucOat Oa
JIUrap rypyxxo HaTU4axou Ha3appacpo HUILIOH MEIUXA.

Otuxon: Hartuyaxou OamannrapuH nap WH rypyx 0a JacT oMajaHi, KH
XOCWJIHOKMHU HUX0# 0a 42,71 kr pacun. Uu Mmoaaa nap Mmykouca 60 gurap MoJ1axo Ba
TYpyXHy Ha30paTil HUIIOHIUXaH1au OanaHaTapuHu ad30UIIN XOCUIPO TABMUH Kap.

A3 Hatmyaxoum pacM Oap Meosn, Ku 1-O0yTupui—3—-n300yTHPUI—2—TIPOTIaHO
Ba |-OyTupui—3—u300yTUpMI—2—0CH3WINPONaH XaM4yH ad30UIITaH3UMKYHAH/1a
METaBOHAHJ] XOCWJIHOKHPO 3MEM Kapnaa, Oapou OexTap HaMylaHU HAaTUYaXxou
KHIIIOBAp31 caxM I'y30paHm.

Hap maumysb, uctudogadbapur MOJIaX0U TYHOTYH 0a XOCHIIHOKHH HUXOUU
pacTaHuXo TabCUpU MycOaT MEPACOHAl, XyCyCaH DTUXOJI, KU Aap MyKouca 00 rypyxu
Ha30paTil HaTU4axou OexTap HULIOH MEIUXa.

3.7. MyaiisiH HaMyJaHU MUTMEHTX0HM (POTOCMHTETUK Ka0J1 Ba 0ab/ a3 KOPKap/

kapaanu ayoué (Phaseolus vulgaris L.) 60 1,3—1udranniaiaHuaionponaH—2—oJ
[TurmMenTX0M (POTOCHHTETUK TOPOH COXTOPH XUMHSIBHH I'YHOTYH MEOOIIAHI.

Onxo 0a Ay rypyxu acocit TAKCUM MEIIaBaH/: MUTMEHTXO0U NOopOUpUHiA (XI0pOoPUILIn
«a», «b» Ba «Cc») Ba KApOTUHOUIXO. Jlap UH TaXKUKOT, MO 0a omy3uIm Tabcupu 1,3—
nudTanmianaHuiionponaHi—2—oa1 6a MHUKIOpH XJIOpopuiun «a», «b» map nyoue

(Phaseolus vulgaris L.) qukkaT moaem.
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bapou MmyaiissH HaMyJaHU KOHCEHTpATCUSU MUEHAU XJIOPOPUIIT «ay, «by Ba
nap Oaprxou siyomé (Phaseolus vulgaris L.), Mo ycymu crnekTpodoTOMETPHSPO
uctudomaa OypaeM. MyaisiH KapIaHu MUKIOPHU XJIOPOMHILT 1ap Iy XoJaT ry3apoHH/Ia
111071 %

1. Ka6:x a3 kopkapa 60 1,3—audranunaiaHuionpornan—2—oI

2. bawn a3 kopkapa 60 1,3—mudranunananuaonpornaH—2—o

NuuynnH, nap 1y Mapxuial MyXUMHU HallTbyHAMOU PacTaH# aMallil TallTaacr:

1. Mapxwuiian OyToHH3aTcHs Ba 2. MapXuiiau TYJIKyHA

WH TaXKUKOT UMKOH MEIUXaa, Ki Tabcupu 1,3—audranmiaaaHuionpoman—2—
on 0a mukmopu xiopodmmr map Oaprxom syoué (Phaseolus vulgaris L.) nap
MapXHJIaxoM MYXHMH HalllbyHaMO MYyaWsH Kapja IaBaja. TaXJuiad MyKOHWCaBHH
HaTUYaxo IMell Ba 0abJ]l a3 KOpKapj MeTaBoHa] 0a Mo jap Oopau caMapaHOKUU WUH
MOJ1JIa XaM4yH a()30HMIITaH3UMKYHAHa MabIyMOTH MYXUM JIHXa/.

Hatnyaxon KOHCEHTpaTCHsu MUEHAH XJIOPOPmmI «a», «b» Ba KapOTHHOMU/T
nap pacmxom 3.11, 3.12, 3.13, 3.14, 3.15 Ba 3.16 6a TaBpW MYKOHCaB#l HHIIIOH J0Ja

Iy TaaH/I.

) xropodwnn “a” - EyTommarcen ] XnopoDwnn “a” - Myreywa

Pacvu 3.11. Koncenrparcuss Muénau xJiopoguiui «a» Kadua a3 kopkapau ayoué (Phaseolus
vulgaris L.) 60 ( mr/r)
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Pacmu 3.12. KoHcenTpaTcus MuéHan xjtiopodmu «b» Kadi a3 kopkapau a1youé (Phaseolus
vulgaris L.) 60 1,3—qudTammiananumonponad—2—oi (Mr/r)

Pacmu 3.13. Koncenrparcust Mu€Hau xiopodmui«a» 6apa a3 kopkapau nyoué (Phaseolus
vulgaris L.) 60 1,3—mudranmmanmasunonponas—2—on

[ Xrepotenn 7 - Cyvoarcmn
10 - -

T S LN

4 s o T = 9 10 n 2 13 13 1s 1 17 = 9 20

Pacmu 3.14. Koncerrparcus muéHau xiopodmur «b» 6aba a3 kopkapau nyoué (Phaseolus
vulgaris L.) 60 1,3-mudrammnananunonponai—2—on (Mr/r)

Hatnyaxo 60 Mykoucaum MabIyMOTX0 Oapou xjopoduiul «a» Ba «b» map
MapXujiaxou OyTOHU3aTCHUs Ba TYJIKyHUHM TyOué€ kabn Ba Oabn a3 xopkapna 6o 1,3—
T TaTUIAIaHAIONPONIaH—2—0JT MabJIyM Merapaal, Kd XJIOpopmimn «a» memr a3
KOpKap/1 1ap Mapxuiau OyToHu3aTcus KoHceHTparcus a3 13,10 to 23,15 mr/r Tariup
Meéban, 60 MuéHau takpuoban 17-18 mr/r. {ap mapxunau ryakyHii 0omaj quana3oHu
BacebTap a3 8,48 to 22,37 mr/r mymoxuaa Memanaja, 60 MuéHan Ha3auk 6a 16-17
Mr/T. YMyMaH, TapoByTH KaJlOH OaifHU Jqy MapXuiia HECT, aMMO Jap TYJIKYHi Kame
macTrap acr.

Xnopodumt «by memr a3 Kopkap/1 1ap Mapxuian 0yronusarcus a3 5,31 1o 9,40
MT/T Tariup Me€0as, 60 MuEHau TakpuOaH 7 MT/T, HHUYHUH, Jap MapXujiau TyJIKyHA
nmramna3oH a3 3,55 1o 9,07 mr/r act, 60 mMmu€Ham Ha3guK Oa 6,5 mMr/r meboman.

KoncenTparcus nap mapxuiau ryJkyHi Kame macTrap acT. XJjaopopuiut «a» 6aba a3
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KOpKap/l Jap Mapxuiiau OyTOHM3aTCHsI KOHCEHTpATCHs Xele 6anany uryaaact, a3 42,53
T0 94,49 Mr/r, 60 MUEHAN TaKprOaH 75 MT/T Talkui Meauxai. Jlap Mapxunan ryJiKyHia
HU3 ad30ouIIM Hazappac 0a Hazap Mepacan a3 55,19 1o 99,36 Mr/r, 60 MUEHaN Ha3UK
6a 80 mr/r mebomman. KonceHntparcus nap Mapxuiiau ryJKyHil Kame OamaHaTap acr.

Xnopodumt «b» 6aba a3 Kopkap1 1ap Mapxuiiau Oyronusarcus a3 8,13 10 9,99
MT/T Tariup Me€ban, 60 MuéHau Takpudan 9,3 mr/r. Jlap MmapXuiiau TryJaKyHii JUana3oH
a3 4,56 to 9,99 mr/r acr, 60 MuEHaun Ha3gMK Oa 9,2 MI/T TaIIKWJI MeIuXa.
KoncenTpatcus nap xapy Mapxuia TaKkpuOaH sSKXela acT.

[Temr a3 xopkapa nap xapay HaBbu XJopoduul TadhoByTH yuiaaid OaHU
MapXmiaxon OyTOHW3ATCHS Ba TYJKYHW MYIIOXHJA HANIyl, aMMO Jap MapXuiau
T'YJIKYHI MUKJIOPH XJI0pOopUIIT Kame mactrap Oy/I.

babn a3 kopkapagy Oapou xyopoduiul  «a» Jgap MapXwian TYyJIKyHR
KOHCEHTpaTcus kame Oananarap oya. bapou xmopoduin «by» 6omaja, KOHCEHTpATCUS
Jap xapay Mapxuiia TakpuoOaH sikxena Oy.

Kopkapa 60 1,3—gudrammiananuionponadi—2—on 0a ad3ouimy Hazappacu
MUKIOPH XJIOPOPUILI, MaXCcycaH XJIOpohuiuT «a», oBapaa pacoHul. Tabcupu KopKap
0a xyiopoduit «a» Hucobatr 6a xyopodumn «by» Oemrap Oya. Tabcupu Kopkapa aap
MapXuJiau ryJIKyHid Kame Oerrrap Oy, K METaBOHAJ a3 XaCCOCUSTH OelITapy pacTaHi
Jap uH Mapxuia iaxonar auxan. Kopkapau nyoué (Phaseolus vulgaris L.) 60 1,3—
nuTaTuIATaHAIIONPONIaH—2—0J1 OoncH ad30WIIM Hazappacu MHUKIOPH XJIOPO(uILI,
MaxcycaH xJjiopopuiut «a» Merapaan. M metaBoHaa 6a 6exrap nryganu GOTOCUHTES

Ba a(h30MIIIM MaXCYJTHOKHH pAaCTaHi OBap/ia pacoHa/l.

=) syroenaron R 2SR ) Mymone (R 28X

o

b

(3]

1 2 3 4 5 & 7 8 e 10 11 12 13 14 15 16
Pacmu 3.15. KoHcenTpaTcns Mu€Han KapoTHHOU, KabJl a3 KopKapau
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nyoué (Phaseolus vulgaris L.) 60 1,3—mudrammnananmionpomnad — 2—oi (Mr/T)

) Byrownaronm (R 2 SR) 50 Do (R 2 SX)

10

Pacmu 3.16. KoncenTpaTcus Mu€Hau KapoTuHou 6ab a3 KOpKapau Iyoue
(Phaseolus vulgaris L.) 60 1,3—-mudTammianamwionponai—2—oi (Mr/r)

bapou Mmykouca kapaaHu HATHYaX0, MO METaBOHEM WH HYKTaX0pO 3UKpP KyHEM:

Pacmu 3.15 (ka0 a3 kopkapna): e pacM HUTIIOH MenXa I, Ki KOHCEHTPATCHSN
MuEHau kapotuHouaxo nap ayoué (Phaseolus vulgaris L.) memr a3 kopkapau oHxo 60
1,3—audranunananmionponaH—2—oJ macTrap acT. JlugaH MyMKHH acT, KU TaFHUPOTH
KOHCCHTpATCHUs OalfHM HYKTaXOHW YCHIIIyIa T'YHOT'YH acT, aMMO JIap YMyMH jJap 0an3e
X0JIaTXO TacTrap MeOoIai.

Pacmu 3.16 (6abm a3 xkopkapm): MH pacM KOHCEHTpaTrcusii MUEHAU
KapOTHHOUAXOPO 0abja a3 KOpKap. HUIIOH Meauxaa. Jap Mykouca 60 pacMu aBBai,
KOHCEHTpATCHs OallaHATap NIyJaacT Ba CaTXU TAaFHUPOTH OH MYbTaIAITap MEOOIIaI.
V1 HMIIOH Meauxaj, KM Mac a3 KopKapJ, TabCUpU MyCOMU OMWII Jap 3U&a KapaaHu
KOHCEHTpaTcHs 0a amay oMaJIaacr.

[Tac a3 xopkapa 60 1,3—nudranunananunonponan—2—oy, KOHCEHTPATCHUSIN
muéHau kapotuHouaxo gap ayoué (Phaseolus vulgaris L.) map akcapu Xomatxo
adzoun hraact, KU UH HUIIIOHIUXAHAau MycOaT acT.

3.8. Harnyan UC- cnekropu nadpacypxu ayoué (Phaseolus vulgaris L.) kada

Ba 0aba a3 kopkapa 00 1,3—audranniajaHuaonponan—2—oJ
Hap pacmu 3.17 Gappacum wnmum cnektpu uHpacypxu nyoué (Phaseolus

vulgaris L.) xabn a3 kopkapa 6o 1,3—audranuiaiaHuionponan—2—0 MEHIHUX0/

mryaaacrt.
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Pacmu 3.17. UC- cnexropu undpacypxu ayoué (Phaseolus vulgaris L.) ka6 a3
Kopkapa 60 1,3—1udranuinaiaHuaonponaH—2—oJa

Cunekropu uH(ppacypX sike a3 ycyiaxou 009bTUMO] Oapou MyalsiH HAMYJJaHU
rypyXxoH (pyHKCHOHaNi Ba 0aXOry30pHH X0JaTH YMYMHUH MAaTpUTCAXou OHoJori 6a
xuco0 MepaBaj. [lpuHcunu ycyn 6a 4abOumm mryobxou HHpacypx a3 4OHHOU
MOJIEKYJIax0 acoc Me€0aj, K1 Jap HaTu4a Jap3UIIXOM BaJCHTH Ba Ae(OpPMATCUOHUH
naiBaHIXOM KUMUEBHA Oa BydyZ MeosiHA. A30acku Xap K CMH(pU MaiBacTaruxo
(cadenaxo, kKapOOTHAPATXO, TUIUIXO Ba Falipa) MAaUMyH KyJUTaXOH XOCH XYAPO JTopas,
NC-criekTp UMKOHUAT MEIUXaJ TapKuOM yMYMHHM MaTpHUTCAa Ba CaMTH TardupoTr Oa
TaBpU WIMA-TaQCUPII MApX 0/1a 1aBa/I.

Tyxmuu nyoué (Phaseolus vulgaris L.) matputcau mypakkabu 6uosori 0yna,
Jlap OH XaM3aMOH MoJucaxapuaxo (Kpaxmai Ba 4y3bX0Hu AEBOPH Xy4aiipa), cadenaxo,
JUTIAIX0, TTaliBacTaruxou (eHOJIN Ba HAMHOKH MaBuydaHi. A3 mH cabad, map MC-
CHEKTp KyJUIaX0 METaBOHaH] 0a XaM Ha3[IuK IIyJa, KUCMaH XaMAUrappo MyluioHaHI.
bunoGap uH, TadcupHU CHEKTPU TyXM OCIITap XYCYyCHSTH cHU(aTh Ba HUMMHUKIOPA
JOpaJi; CIEKTP HUIIOH MEIUXaJ KaJIoM TYypyxxou (yHKCHOHAJ! Ba KagoM CHHGPXOU
MOJJIax0 Xy3yp JOpaH]l Ba TaFMUPOT Aap KaJoM caMT O0a Ha3ap Mepaca.

Crnextpu map pacmu 12 oBapaanryaa Kabi a3 Kopkap/ ca0T [Ty/1aacT Ba XaM4IyH
HaMyHau Ha3opatii uctudoma Merapaaa. AXamMHusSTH WH CIEKTP Jap OH acT, KU OH
Oapou Mykoucam MuHOabBAa OO0 CHEKTpU TyXMid mac a3 Kopkapa 6o 1,3-

TudTanuIaNaHuIoNpoIaH-2-0J acoc Mery3opaj. Mykonca UMKOH MeINXaJ] TaFHHpOT
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Jap caTxy TypyxXxou (yHKCHOHAJ Ba XyCyCHSITH OMOXHMMHUSBH NajeIHOKTAp MIapX
J10/1a [IABa/.

MunTtakau 3600-3200 cm'. ln MuHTaKka ojaTaH 0a JIAp3UIIXOH BAJICHTUHU
rypyxxou O—H Ba kucman N—H Taamnyk nopan. lap cniektpu Ha3opatii 0aHIu axHu
HUCOATaH MHTEHCUBI MYIIIOXH/1a MEIIaBad, K 0a Xy3ypHu MOJIaX0U THIPOKCUIIIOP Ba
UIITUPOKHU OHXO Jiap Iabakau naiBaHIXOU TUAPOreHN uiopa MekyHaa. bapou Tyxm
WH X0JIaT MaHTHKH acT, 3epo Jap OH mojrcaxapuaxo (0o rypyxxou cepmrymopu O—H),
cadbenaxo (60 caxmu N—H Ba rypyxxou mosispii) Ba MUKIOPU MYyallssHU HaAaMHOKI
MaBuya meooma. [Taxn Oynanu 6ana HUIIOH Meauxal, ku rypyxxou O—H acocan nap
XO0JIaTU TMalBaHAXOM TUAPOTEH Kapop HOpaHia, KU 0apou Kpaxmall, CeJUIi03a,
XEMHUCEIUTI0N03a Ba cadenaxon Tuippodumiii xoc act. Makcumymu OaHIU MasKyp
onarad nap xyayau 3400-3450 cm ! yoifrup memniaBaj (TariupoT BobacTa 62 HAMHOKIA
Ba MYXHUTH KOJIJIOW]IA MMKOHITa3up acr).

Munrtakan 3000—-2800 cm™'. Jlap uH MHHTaKa KyJIJIaX0W XOCH maiiBaHaxon C—
H nap rypyxxou amudatukit qyoii merupana. Omaran Ganaxon Hazauku 2930-2920
cm ! 0a nap3umu acummerpun —CH>— Ba 28602850 cm™! Ga map3uiiiy CUMMETPUN —
CH>— myBodukatr MexkyHaHI. MaBUyIUSITH UH OaHIX0 HUIIIOH MEANXA/l, KU JAap TYXM
qy3bXOH JIOPOU 3aHUYMPXOU anu(aTHKA Xy3yp IOpaH/, K1 Oapou TyXMU JIyOUE mer a3
xama 0a IMIUIXO Ba (PPAKCUSXOM paBFaHil (TpuUriaucepuaxo, QGochoiaunumaxo)
MyBOQUK Meosia. MH MuHTaKa 0apou TaxJMIXOW MYKOHMCABA HHU3 MYyXHM acT, 3€pO
TaFUUPOT Jap MYXUTH JUNUIA € MeMOpaHaBii METaBOHAJ Jlap MIAKJ Ba IIHUIJATH UH
0aHIX0 UHBUKOC E0aI.

MunTtakau 2400-2000 cm'. [lap crieKTpXou 00bEKTXO0U OMOJIOTH UH MUHTAKa
oJlaTaH KyJUIaXOW TaIlXUCUU acocit Hajopan. CurHanxou 3amd METaBOHAH]
xycycustd ¢oHn nmomra Oomania, a3 yymia caxmu COq-u atMocdepa (TaxmMuHaH
~2350 cm') € Ganaxom komOuHarcuoHit. bapou Tyxmu nyoué€ Xy3ypu maBaHIAXOU
CeroHa XaMuyH 4y3bH acOCit MHTU30p HaMellaBaa, OMHOOAap WH MH MUHTaKa XaM4yH
Janeny Kanuan uctudoaa HaMmerapaa.

Muntakau 1800-1500 cm'. 1n MuHTaKa 6apou TyXM KaJIUIi acT, 3€po Jap

OH XaM TYPYXXOHM KapOOHWJIMH JIMIUAXO Ba XaM OaHIIXOM XOcU cadenaxo YOUTHp
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MemaBaH. banmu kapOoHwmu 3pupxo omatan map xyayau 1750-1700 cm!' qoii
Merupaa Ba 0a MaBUyAHMSATH Uy3bU JIUMUAIA (TPUTIIMCEPUIXO Ba dPUPXOU IUTAP)
MyBodukat MekyHand. Jap xyayau 1660—1640 cm! 6anaxou HaBbu Amun I qourup
MemaBaHj (acocad jap3uiiu BajdeHTMH C=0O nap naliBaHAXOW NENTU[N), Ba Jap
xyayau 1550-1530 cm! - Amun I (medbopmarcusu N-H Ba mapsumu C—N).
Mapuynuatu Amuna I Ba Amun Il HMIIOH Meauxaa, KU TyxXM JOpoM (Ppakcusu
cabenaBun Hazappac mebOoman. Xanromu Tadcup Oosim 6a Hazap rupudTt, KU map
MaTpUTCaxou OMOJIOTH CaxMU HAMHOKI MeTaBoHaJ]l 0a muHTakau ~1650 cMm ! Tabcup
pacoHaj, OuHoOap uH Oaxoaux| Oemrap nap caTxu cudarii-tagcupini aHYoM J10]a
MeIaBa.

MunTtakau 1500-1200 cm'. Jlap uH MuUHTaKa KyJulaxou JeGpopMaTCHOHUHU
CH>/CHs Ba unuyHuH Oanjxou BoOacta 6a C—O Ba C-N yoit mopana. banmaxou
Ha3uku ~1460 cm ! omatan 6a nedopmarcusiu CH: Ba kucman CHs, Ba ~1380 cm ! 6a
nedopmarcusiu  cummerpun  CHs wmyBodukar wmekyHana. WMu Oanaxo Oapou
MaTpPUTCAXOHU JOPOH Yy3bH anudaTukii (JJUIUIXO0 Ba TYPYyXX0ou 4OoHHOUM cadenaxo)
MabMyJ1 MeOorrans. JJap xaMuH MHHTaKa MeTaBoH O0aHaxou mMapoyt 6a C—O/C-0O-C-
PO HHU3 MyIIOXMJa Kapja, KU Xam Oa mojucaxapuaxo Ba xaMm 0a dochomunuaxo
ajoKkaMaH]1 Oyja METaBOHAH/I.

Munrakan 1200-900 cm™'. MH MuHTaka XamMuyyH ‘“‘aHTyIITHUTOPA -U
KapOoruaparxo xucod Memanan. banaxou Hazauku ~1160—-1150 cm™' 6a map3umxon
C—-O-C pap naiiBanaxou riauko3uaun, Ba 6anaxon ~1080 cm! Ba maxcycan ~1030—
1020 cm! 6a map3umxon C—O Ba C—O—C map coxTopu monmcaxapuaxo (a3 qymia
Kpaxmain) MyBopukar MekyHaH. [lluanatHokun Kymiaxo Jap WH MUHTaKa HUIIOH
MeuXajl, Ku KHCMU KapOOTUApaTd Jap TyXM HAKIIH MyXUM JOpal.

Munraxkau 900—400 cm™. Jlap vH Xyay/1 KyJJIaxou CEPIIYMOP YOl METUPaH/I,
K 0a Jap3uIIXOM CKEJIEeTH Ba XYCYCHSTXOM COXTOPUM MOJIEKyJaxo Bobacrta
MeOoran. A30acKky MH MUHTaKa 6apou Xap SK MaTpUTCa “UM30M”° XOCH XYJIPO T0pa,
OHpO acocaH Oapou Mykouca uctudoaa medapana. Tariiupu makia € qOUTUpIIaBUU
0aHIX0 ap UH MUHTaKa METaBOHA]l HUIIIOHAW TAaFHUPOTH YMYMUU MYXUTH KUMUEBT -

OMOXUMUSIBUM MaTpHUTCa OOIIa.
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NC-cnextpu Tyxmuu nyOom€ Kaba a3 KOpKapH XyCYCHUSTH XOCH MaTpUTCau
OMOJOrMpPO MHBUKOC HAMYJa, Xy3ypH 4y3bXOH aCOCH MOJIMCAXapUAX0, capeaaxo Ba
JUIUAXOPO a3 pyU MUHTAKAXOU XYCYCHH CIIEKTp HUIIOH MeAnxa. H crekTp XaMuyH
acocm MyKOHCaBii Oapoum 0axory3opu TaFrdupoT mac a3 Kopkapagy 6o 1,3-
nudTanuialaHuIoNnponal-2-01 Xu3MaT MeKyHal. bapou oH ku Mykouca AypycT
Oommaz, crekTpxo 00sij Jap MIApOUTH sikxena cadT Ba KOpKapj Kapja IlaBaHj, Ba
XaHrOMH MyKouca 0a YOWTHpIIaBUM OaHIXO, MAWIOWII, KYJJIax0 Ba TaFHHpOTH
MMHTAKau “aHTyIITHUTOPHA~ AUKKATH aCOCH J0Ja MEIIaBa/l.

Hap pacmu 3.18 mexpapu ypykin agaaun maBupo (cm ') map xyayau 4000—400

HUIIIOH MEOUXal.
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Pacmu 3.18. UC- cnexTopu undpacypxu ayoué (Phaseolus vulgaris L.) 6aba a3
Kopkapa 60 1,3—qudranunianannaonponan—2—oJ

Jap wH TaxJiuin KyJ/UlaXOu CIHeKTp HCTHdoOaa TrapAuaaHI Ba OHXO 0Oa
MHHTaKaXoHu CTaHAAPTUHN TAIIXUCH TyI0 Kapaa MEIIaBaHI;

1. 3600-3100 cm ! (O—H / N-H)

2. 3100-2800 cm! (C—H apomarukii Ba anudaTuKii)

3. 1800-1500 cm! (C=0, Amua I Ba Amup II)

4.  1500-900 cm ! (munTakau “anrymrauropin”’, C—O, C-O-C, C-N Ba r.)

5. 900-400 cm ™ (;tap3uiixou ckeneTit Ba AehOpMaTCUOHI)

Hap muaTakaum 3600-3100 cm' sikuaH] MakCUMyM ca0T TapAua, a3 qymiia
3525,88 1o 3170,07 cm!, ku Oa map3umxou BameHTun O-H Ba kucman N-H

MyBOpUKaT MeKyHaJ. bucépmakcumymin Oynanu uH OaHj 6a OH MIIOpa MEKyHaH, KU
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MYXHTH TYpyXXOW TOJISIpA Jap MaTpuTca sSKXejla HECT Ba Imabakaum TaiBaHIXOU
TUAPOTEHIA JIap X0JIATXOW T'YHOTYH TalakkyJs €praact. A3 HyKTan Ha3apu (pU3n0IIOTH
YYHUH aJloMaT 00 TarlMpu TUAPATATCUAM TOJMcaxapuixo Ba cadenaxo MyBOPUK
MEOsiI, 3€pO Max3 MH Yy3bX0 Jap TyXM oOpo HHUTOX MEJOpaHj] Ba Jap MapXuiau
OF03uH cab3uill 6a GpaboIIaBuu paBaHAXOHU JOXWII 3aMUHA METY30paH]I.

Hap munTakau 3100-2800 cm ' kymnaxou 3030,24 2978,73 2923,30 Ba 2856,01
cm ! 6a Kaiin rupudta nrynaaa. Kymran 3030,24 cm! 6a map3umm C—H gap coxTopxou
apoMaTukil MyBopuUK Oyaa, MeTaBoHajJ 00 caxMu (PparMEHTXOU apoOMaTHKI aap
HamyHa MyToOuKat kyHan. Kymiaxou 2923,30 Ba 2856,01 cM™' Gapou rypyxxou —
CH2— xoc MeOomianj Ba MaBYYJIUSITH 4Yy3bXOW anudaTukid, a3 yymja JUMNHAXOPO
UHBUKOC MeKkyHaHia. Jlap mapxu OWOXMMHSBA WH MHHTAaKaxo acocaH Oapou
0axory30puu MyXHUTH Yy3bH JIMIHUAA Ba XOJaTH 3aHUYUPXOM alu(paTUKA axaMUAT
JOpaHz.

Hap munTakau 1800—-1500 cm™' kymam acocii map 1652,28 cm™! Ba Kysuiam
1544,98 cm™! caOT rapaun, ku 6a Amun I Ba Amup I myBodukaT MeKyHaH] Ba 4y3bU
cadeaBUd MaTpUTCau TYXMPO HUILIOH MeANXaH 1. TariupoTH HH MUHTaKa ojaTaH 0a
JUTapTYHIIABUM MYXUTH TMENTHAA Ba XOJaTh Trujaparatcusiu cadegaxo Bodacrta
MeIllaBaa, KM a3 JuX0o3u (usnosioric meraBoHan 00 dabommaBun cadenaxou
dbepmenTit Ba omojiarit 6a paBaHIX0U ca03UIll MyBO(PUKAT HAMOSIT.

Muntakan 1500-900 cM™' XamMuyH MHMHTAaKau aHTYIITHUTOPA Oapou Tyxm
axamusaT Maxcyc gopai. Kymmaxou 1117,29 1072,21 1043,23 1022,24 Ba 989,57 cm™!
6apou maitBanaxon C—O Ba C—O—C xoc Oyxa, 6a moaucaxapuaxo, MaxcycaH Kpaxmalt
Ba 4YYy3bXOU JIEBOpM Xydualpa MyBopuKAT MekyHaHa. [lap mapxu OMOXUMHSBIA
TaFUUPOTH UH MUHTAKa oJjaTaH 00 IUrapTyHIIIaBUM MYXUTH KapOOTUIPATXO Ba XOIATH
naBaHIXOU KHUCIOPOIIOp ajloKaMaHJ MellaBaj, ku Oapou 00 cadapOapkyHHH
MOJIaX0H 3aXUpaBH 1ap TYXMH aJIOKaMaH[I acT.

bapou oH xu dapkusTxon OailHM HaMyHaW Ha30paTid Ba HaMyHau
KopKapmyaa 0a TaBpu JajJeIHOK HUIIOH Joja IaBaHi, KyJuiaxow acocuu MC-
CIEKTPXO JIap MIaKIU MyKOUCaBil YaMb0acT rapauaan. Yaasamu 3epruH 4OUTUPIIaBUN

Ky/1axo (cM '), HaBbH TaFUUPOT (MalI0MIll, YyAOIlIABH, paBIIAHIIIABUY MUHTAKA) Ba
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HUCOAT JOMaHU OHXO ©Oa TypyxxoW (YHKCHOHAI@ Ba IMapXd OUOXWUMUSBIA-
dbuznonornpo HUMIOH Menuxaa. Mykoucan Kysmiaxou acocuu MC-crekTpxou TyxXxmu
nyoué ka6n (pacmu 3.4) Ba 6abn (pacmu 3.5) a3 xopkapa 6o 1,3-JIDAII-2-on nap
yaaBaiy 3.8 MeMHNX0/ Iy1aacT.

Yaasaau 3.8. Mykoucau Kyajiaxou acocun UC-cnekTpXxou TyXMu JIyoué KaodJ pacMu

12 Ba 6aba pacmu 13 a3 kopkapa 60 1,3-IPAII-2-04a

Munrak Kao0u a3 babj a3 Hagbn Tadgcupu Ilapxu GHoXHMHSBI-
a/Kyana |  Kopkapjg KOpKapa | o oo | CHeKTpau P —
(eMm™) (Pacmu 12) | (Pacmu 13) p il (rypyx)
3600 O6angu maxH | 3525,88 Oanau naxH | v(O—H), TaFdupu MYXHUTH
3100 nap xamuH | 3372,21 0a vaua | V(N—H) TYpyXxou TONspiA  Ba
MHUHTAaKa 3342,20 MaKCUMYyM nrabakau MalBaHIXOU
3320,13 qy/10 Iy THJIPOTEH# 1ap MaTpuTCca
3292,74
322391
3170,07
~3090 KyJu1au 3088,75 Kymwta Kaing | v(C—H) ENZ 01 (0700017 aloMaTH
qyZI0TOHA Iy apOMaTHK | aQpOMATHKHA Jap CIEKTPH
Jap pacm 171 TaypurbaBit
HUILIOH J10]1a
HAIy1aacT
~3030 KyJu1au 3030,01 Kymwta kaing | v(C—H) MyBO(dHKaT 0a
qy/I0OrOHA Iy apOMaTHK | UIITHPOKU (pparMeHTxou
ap pacm n apoMaTHKN [Oap MYXHUTH
HUIIOH JT0]1a MaTpurTca
HAaIy1aacT
~2980 KyJUIan 2978,73 kymia kaiig | v(C—H) TaFrnpEOUH MYXHUTH
YyJIOrOHa Iyt anudaTtuk | 4y3bXoU adupaTUKR
nap pacMm n
HUILIOH J10]1a
HAIy13acT
2930— kymia  gap | 2923,30 Y TMaKuK | v_as(— XYCYCHSITH dazan
2920 XaMUH Kain myny | CHx-) amudarukia (a3 yymia
MHHTaKa JIMITUIXO) paBIIaH
MYIIIOXHU1a WHBUKOC TIY]T
MelaBa;
2860 Kymmia  gap | 2856,01 v nakuk | v_s(—CHz:— | Tacoukm UIITHPOKHU
2850 XaMUH Kaia orya qy3bX0H aTHPaTuKA
MHHTaKa
MYIIOXHU/1a
MelaBa,l
2750— map  pacm | 2733,13 Ky/la KaiJ | MUHTaKad | HUIIOH  MeAuXajn, Ku
2700 HUIIOH JA07a Iy BobOacTta 0a | MyXUTH Typyxxou
HAaIy1aacT MYXHUTH noJisipit 6aba a3 Kopkap.
TYPyXXOH | gurap mymaact
HOJApH
1660— MHHTaKau 1652,28 v nakuk | Amun 1, | Tariupu MYXUTH
1640 Avun 1 map Kai1 ury v(C=0) Oanaxou MENTHIH,
XaMHUH XOJIaTH cadenaxon
XYAYA MaTpuTCa
MaBuyJl
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Nnomau yansaau 3.8.
1550 MUHTaKau 1544,98 \Y% nakuk | Amun I, | rariiupéOun MYXUTHU
1530 Amup II nap Kaia mryn O(N— aMUJIi, HHBUKOCH
XaMUH H)+v(C— | nurapmaBuu MatpuTcau
XYy N) cadenasit
MaBYy/]
~1460 Oangu 1452,33 Y nakuk | 6(CHz), aJloMaTH Tariupu
CH:/CHs KA oy O(CHs) MYXUTH  (parMeHTXou
anudaTUuKi
~1404 nap pacm | 1404,18 Kymwia kaig | v s(COO™ | maiaoumm aJloMaTu
HHUIIOH J0Ja Iyt ) KapOOKCHIIATXO nap
Halryaact (kapOoKcH | MyXUTH MaTpuTca
J1aTX0) (IIaKJIXOU MOHIITY/IA)
~1220 Oanmm 3and | 1222,16 KyJuia v(C-0), TariupeOoHU MYXUTH
paBIIaH v(C—N) afiBaHIXOU
KA1 IIy/1 KHciopoaop/cadena-
Kapooruapari
1120 Kymnaxo mgap | 1117,29 MHUHTAaKa v(C-0), JUrapiiaBun MYXHUTH
1020 XaMUH 1072,21 mydaccant | v(C-O-C) | maTpurcau
MUHTaKa 1043,23 ap myn KapOoruapatii (Kpaxmai
MaBYy/] 1022,24 Ba MIOJTUCaXapPHUIXO0)
1000 MHUHTaKau 989,57 Y MaKUK | OaHIXOH aJloMaTH JTUTaplIaBun
900 “aHrylITHUT Kaia mryn TJIMKO3UIA | MyXUTH MaBaHIXOU
opi” TJIMKO3U M
~868 nap pacm | 867,78 Kymia kaiig | y(C—H) JACTTUPUU HAJIOBari
HHIIIOH 074 Iy apomaTHK | Gapou aJIoOMaTX O
Halryjaaact 51 apoMaTuKi
600-500 | muHTaKau 523,80 KyJUla Kalj | JJAp3HUIIXO | TaFUHpHU KUCMHA
nactbacoma Iy U CKEJeTi | “aHryIITHUrOpi”,
hi§ HUIIOHINXAHJan
JTUTaPIIIaBHH MYXUTH
YMYMHHU MaTpUTCa

Myxkoucau Pacmu 2.4 Ba Pacmu 3.5 Humon meauxan, ku 6ab1 a3 Kopkapa 60
1,3-ADPAII-2-01 nap UC-criekTpu TyXMHU JIYOUE TaFHUPOTH MYILIAXXACH CIIEKTpasi 0a
Kaiig rupudra memasan. JJap muatakaun 3600-3100 cm ! 6annm naxau O—H/N-H 6a
SKYaHJ MaKCUMYM 4yJI0 UIyJaacT, KM MH JAUTapliaBUd MyXHTH TYPYXXOH MOJISPil Ba
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madakan naiBaHAXOM THAPOTEHUPO Jlap MAaTpUTCAa UHBUKOC MeKyHaa. [lap cnekTtpu
taypubaBii Kymwraxoum 3088,75 Ba 3030,01 cm!, mauynun 867,78 cMm ' maigo
MemiaBasj, ku 6a amomarxou C—H-u coxTopxou apoMaTukii MyBOGHUKAT IOpaH].
Kymmaxon 2923,30 Ba 2856,01 cm™' paBman caOT mryaaH] Ba UIITUPOKH Yy3bXOH
anudaTtukii (a3 yymia pazau JIUOUAR)-pO 1ap MYXUTH MaTpUTCa HUIIOH METUXAH/I.
Hap xucmu cadenarii kyuiaxou 1652,28 (Amun I) Ba 1544,98 cm! (Amup I1) 6a TaBpu
ycTyBOp 0a Kaiia rupudTa MemraBaH, KU JUTaplIIaBUd MYXUTH OaHIXOH MENTHIA Ba
XOJIaTU MaTpUTcau capenaBupo TaCAUK MEKyHa].

Hap munTakau kapooruaparii (1117,29-1022,24 cm™') Ba uHuyHuH nap 989,57
cM ! coxTopu “aHrymITHUropin’” Mmydaccanrap merapaan, ku 0a gurapiiaBud MyXUTH
naiiBaaaxou C—O Ba C—O—-C gap monucaxapuaxo MyBodukar MekyHan. [latimounmm
Ky/utan 1404,18 cm! xaMuyH ajmomMaTd KapOOKCUIIATXO HUIIOH MEAUXald, Ki KUCMHU
TYpyXxou KapOOKCHIIN Jlap MYyXUTH MaTpUTCa IIaKId MOHIIYAApO OemTap WHBUKOC
MekyHaz. [lap MauMmyb, CIIEKTPXO JajojaT MeauxaHa, ku kopkapa 6o 1,3-J1DAII-2-
OJ MYyXWUTH Ouononumepuu TyxMpo (cadengaxo, KapOOTUIpPATXO Ba Yy3bXOHU
anudaTUKil) aurap MEKyHaJ Ba Oapou IIapxu MHUHOAbJIau TaFrdupoTH (U3HOJIOTH
acocH MYKOHUCaBil (papoxam Meopa.

3.9. Hatuyam macc—cnexkropu ayoué (Phaseolus vulgaris L.) 6aba a3 kopkapa 60

1,3-nudrannaanaHuaonponan—2—oJ
Macc-ciekTpoMeTpusi SIKE€ a3 YCYJIXOM Xaccoc Ba HWTTHIOOTHOK Oapou

0axory3opuu MayMyu MOJJIaXOM TMACTMOJIEKYJaBil J1lap MaTpuTcaxou Ouosiori Oa
xuco0 mepaBaj. Tyxmu nyoné xaMuyH OOBEKTH TAJIKUKOTH a3 YUXATH TapKUO Xeie
Mypakkad acT, 3epo Jap OH AKY0S MOJJIAX0U 3aXUPaBil Ba META00IUTXOH XaJIIaBaH/1a
MaBuymaHa. Jlap dyHWH MarpuTca caOTH Macc-CIEKTp OJaTaH Ha SKa MOJIau

qyJIoTOHa, OAJIKK MaH3apau YMyMUU HOHXOU CEPIIYMOPPO HUIIIOH METUXA/I.
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Analysis Name D AData\Kolotyrkina\2023\Chernoburova\0530003.d

Method tune_low.m Operator BDAL@DE

Sample Name /CHER TAKA4 Instrument / Ser# micrOTOF 10248
Comment Ca47H71N30O5S3 mH854.4628 calibrant added CH3OH

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 °C
Scan Begin 50 m/z Set Capillary 4500 VvV Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set End Plate Offset -500 V Set Divert Valve Waste

Inle1r‘cl)sé +MS, 0.9-1.0min #(56-58)
x 3

1.54158.1650
] 315.1767

1.0
0.5 I
0.0 l

Intens. +MS, 0.9-1.0min #(56-58)
x106 ]

500 1000 1500 2000 2500 m/'z

1.54
158.1650

1.0

0.5 180.1353

1 L_I l 196.1020
0.0 L 1

150 160 170 180 190 200 m/z

Pacmu 3.19. Macc—cnekropii ayoué (Phaseolus vulgaris L.) 6aba a3 kopkapa 60 1,3—
AMPTATHIATAHAIONPONIAH—2—01

A3 uH py, axamuartu acocuu pacmu 3.19 map oH act, KM mac a3z KOpKap.
npo@uin yMyMUu MOJJAXOM MAcTMOJIEKyJaBid caOT rapauaa, KyJjiaxou acoci 00
ap3UIIXOM JTaKUKU M/Z XaM4yyH HHUIIOHAXOW YCTYBOPH TapKUOW HOHI TMEUTHUXO]]
mynaang. MH mabiymor Oapou MIapXM WIAMA Aap CaTXd AUCCEPTATCHOHN acOCH
MeToni (papoxam Meopas, rapuaHje 0apou HOMTY30pWMH MOJIEKYJIaXOM MYIIaxXac
TaxJIMIIXOU UJIOBAT# JI0O3UM MEIIaBaH/I.

Chnexktp nmap pexXuMH HOHXOM MycOaT 00 wuctudogan HOHUZATCUAU
AJIEKTpOCIpelt ca0T mryaaact. MoHu3arcusu snekTpocnpeit 6apor 00beKTX0U OMOJIOT
yCyJii HUCOaTaH MyJIOMM MaxcyO MeIIaBaj, 3epo Aap OH Oucép maiiBacTaruxo acocas
XaM49yH MOHXOHM MPOTOHIIyaa 0a Kaiia rupudTa MelraBaHa Ba BaWPOHIIIABUM CaXTH
MOJICKYJIaX0 KaMTap pyx Menuxaid. Jlap 4yyHWH MIapouT akcapaH MOHXOW HaMyIu
[M+H]" Ba uHYyHHMH aqaykTXxou BobacTa 6a nonxou Na' € K" Mmymmoxuaa memniaBas,
MaxcycaH arap Jiap HaMyHa HaMaKx0 Ba 4y3bX0H MUHEPAJ Xy3yp Jo1Ta Oomana. A3
YUXATH YbTUMOJHOKHH aHA03arupi uctudoaan KaauopaTrcus Ba TAH3UMOTH AypPyCTU

napaMeTpxou MaHOab 0apou JaKWK HUTOX JIOIITAaHW MEXBapu m/z Myxum act. [lap
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mapxXyd HATUYaX0 Max3 XaMUH HyKTa 0a Hazap rupudTa MemaBajl, sSbHE KYyJUIaxo
XaM4YyH HYKTaxou O03BTUMOIU M/z Oappacii MerapiaHj, Baje TabWUUHHU COXTOPHU
KUMHUEBUU Xap KyJUla TaHXO a3 pyu MS-u sskmapxuiaBit Max1y[ acT.

Hap pacmu 3.19 Kysuraxou paBIaHu CIIEKTP 1ap MUHTAKAW MMacTH M/z 6a Ha3ap
MepacaH, Ku 0apou MaTpuTcaxou Ouosorii xoc Meboiaj. XaHTOMH KaJOHKYHUU
KHUCMHU MYXUM, J1ap Xyayau takpuoad 150 To 205 m/z ce Kysutau acocit paBIllaH aujia
memaBaaa: m/z 158,1650, m/z 180,1353 Ba m/z 196,1020. u ce Kymna XamM4yH
YHCYPXOU MapKazuu npo(uiii MOHWK HaMyHa KaOyJl Kap/ia MellaBaH/, 3€po OHXO a3
YUXATH MUJaTH CUTHAJ Ba HAMOEHUHU BU3yali OapTapit fopana. nosa Gap uH, nap
KHCMH YMYMUHU CHEKTP KyJu1au qurap 60 m/z 315,1767 cadbT mrygaact, ku 0a MUHTaKau
Maccaxou OanaHaTap TaaJlIyK JIopajl Ba 6a Xy3ypH SIK 4y3bU Ba3HUHTAP € UOHU JIOPOU
Macca MOJIEKYyJaBUHU KaJOHTap UIIOpa MEKyHa].

Jap mapxu AuccepTaTCMOHM IypyCT acT, KM KyJUIaXOM MasKyp XamMuyH
aJIOMaTXOM YCTYBOp Ba TakKpoplIaBaHJauW CIEKTp Oa Kaijn rupudTa IIaBaHm.
Xam3aMOH 00s/1 paBIIaH HUIIIOH JOJa IIaBaja, KU Jap YyHHH TaxJIHJI Xaaad memnr a3
xama TaBcudu mpouinu TapkuOu macTMoJieKyIaBii MeOoIiaj, Ha UCOOTH KAThbUu
HOM Ba GopMyJIam Xap K MaiBacTari.

Kysnan m/z 158,1650 nap MmuHTakam KaJlOHKapAally1a XaMuyH KyJUlal acoci
Oapomana MmekyHaz. Jlap pexuMu 3JeKTpocpein MycoaT YyHUH KyJjla oJjaTaH 0a sike
a3 Ce XO0JIaT POCT MEOS: MOHHM MOJICKYJSIPUU TPOTOHINYAA, MOHH (PparMeHTUU
YCTYBOp € MOHU MEeTabOIUTH TaOWil, KM JAap MaTpUTCau TyXM 0O KOHCEHTpPATCUAU
Hazappac MaBuyja acT. bapou TyxmMu JyOME MUHTakaum nHacTd m/z Oemrap Oa
METabONMUTXON XajlllaBaHJa MYBOQHUK MEOs, a3 Yymja MaxCyJloTH MoOaiHUU
MyOoIuIan MOAIax0, aMUHOKHCIIOTaX0 Ba XOCHIJIAXO0W OHXO, KUCIOTaXOW OPTaHUK,
0ab3e MIaKIX0u KaHIX0M XajlllaBaH/a Ba MaiBacTaruxou (eHOIUU MaCTMOJICKYIaBi.
Jlap mapoutu mac a3 Kopkapj caOT rapaugaHu KyJau mmagaTtHok map 158,1650
HUIIIOH MEJINXA/l, KW 1ap HAaMyHa 4y3bH MTACTMOJICKYJIaBHEe MaBUYy/l aCT, KU KOOMIIUATH
MoHM3aTcusall 6aana 0yna, 6a npoduiu yMyMii caxMu MyXuM mMeryszopa. Mu xonat

Oapou mIapxy (U3MOJOTHA HU3 axaMUuAT J0paj, 3€po Jap TyXM (aboJIIaBuu
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paBaHIXOU METaOONMKi omaTaH 00 3UEANIABMM KUCMHU MOJIaXOW XaIIIaBaH/A Ba
TaFrUUpU TApKUOU IMyJTXOU MACTMOJICKYJIABI XaMpOX MEIIaBal.

bo Byuyau uH, a3 1MX03U TanabOTU JAKUKHU WIMHI TaHXO a3 PyW ap3ulld m/z
MyaisH KapJlaHd HOM € CHH(U ArOHaW MOJJIa MyMKHH HECT. bapou 4yHUH Xylocaxo
oJlaTaH TaxJWwiu (parMeHTaTCUOHH, MyKouca 00 KHUTOOXOHaXOM Macc-CHEeKTpH,
CTaHJApTXOU XUMUSBH € 4yJOKYHHH XpoMartorpadit ucrudoaa memanan. A3 UH py,
Jnap MaTHU aucceptarcuoHn Kyiad 158,1650 XamMuyH HUIIOHAMXAHAAW KaaUJAUU
npodui cadt Ba TaBcu( Kapaa MmemiaBaj, Ha XaM4yH Jajeld KaThbUU K MOJJIau
MyausH.

Kyanaun m/z 180,1353 a3 pyu muanat aucoat 6a KyJuiau acocid macTrap acr,
aMMO XaM4yH YHCYPH paBIliaH Ba YCTYBOP Jiap XaMOH MUHTaKau MacTH m/z 4Oii 1opajl.
Jlap 00BeKTXOM OMOJIOTH YyHUH KyJUla METaBOHaJ 0a MeTa0oJIUTH MYyCTakui, 0a
[IAKJIU JUTapu HOHUHM XaMOH METa0oIuT, € 0a aJIyKTH MOHI TaaJUTyK JomITa Ooma.
Jlap snexTpocripeii, Maxcycan Aap MaTpUTCau JOPOM HAMAKXO, aJIyKTIIaBit OUCED
MabMyJl acT Ba MeTaBOHaJ 0Oa Tariiupu m/z HHcOAT 6a Maccau MOJIEKYJIaBUM BOKEN
oBapjaa pacoHaa. A3 uH yuxar, Kyutan 180,1353 Oemrrap XxaMuyH HHUIIOHJIUXAHIAH
MaBYYIUATH SIK CHH(GY HOHXOM XalllllaBaHAa Oappacii MeliaBaj, Ki 1ap MyXUTH TyXM
YOUTOXY MYyausiH JIOpal.

A3 HUrOXM OMOXHMMHUSIBH, MaBUYAMITH YaH ] KyJuia gap muaTakan 150-200 m/z
onatadH 600 OH MyBO(DMKAT MEKyHaJ, KM KUCMH META0OJIMTXOU MacTMOJICKYyJIaBi Jap
HaMyHa Hazappac meOoriaa. bapou ¢pu3nonorusy Tyxm UH HyKTa MyXHUM acT, 3€po Jap
OF03M paBaHIXoU (aboJilllaBii XapakaTh 00, TaFriMpu MYXUTH KOJUIOMAN Ba
davonmaBuu GpepmMeHTx0 0a 3uEaIIaBUM MOJIJIaX0HU XaIIaBaHa MyCOUIaT MEKyHaI.
Macc-cniekTp paBaHIpPO MYCTaKUM Y€H HAMEKyHaJ, aMMO MPOGUIN HWOHW HUIIOH
MeIuXaJ, KW Jap MaTpuTca IyJIXOW NacTMOJeKyJaBii 0a TaBpu paBilaH caOT
MelaBaHI.

Kynanan m/z 196, 1020 nap xaMOoH MHHTaKa XaMuyH KyJijlaul CEIOMHU acoCi
ca0T mrygaact. A3 4YMXaTH METOJIi OH HHU3 METaBOHAJ MOHU MPOTOHIIYAAW SK
naiBacTarii, aJliTyKTd HOH € NoHH (pparmMeHTHu ycTyBop Oomaz. ap marputcaxou

pacTaHUT# MaiiBacTaruxou JOPOU TYPYXXOHU MOJSIPil akcap BaKT sSIKYaH/| IAKIU UOHM
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MEUXAH/ Ba Ca0TH OHXO Jap SK CIEKTP XaM4yH MayMyd KyJUIaxOW Ha3IWK WA
MemaBaja. A3 uH py, cadtu 196,1020 nap sikqosirii 60 158,1650 Ba 180,1353 numonaun
OH acT, K1 NMPOQUIH MACTMOJIEKYJIABH a3 AKYaH]l Yy3bH YCTYBOp HOOpaT MeboIa.

Jlap MyXoKrMau TUCCEPTATCHOHM TypyCT acT, K Ty(ra maBag uH KyJuia sK
KHCMH MaH3apau npopuiIny mac a3 KopkapJ medomaa Ba 6a MauyMyn MeTabOJIUTXO Ba
naiBacTaruxou XajilaBaHJau TyXM J1axJ1 Jopaj. Arap Jap osiHAa Tax IMJIXOU UiloBari
aH4YOM J0/1a IaBaHJ, Max3 YyHHH KyJ/UlaXx0 XaMmM4yH HyKTaxom xanad Oapou
uaeHTUUKATCUS HHTUX00 MeTrapaaH.

Kyanau m/z 315,1767 nap cniektpu ymyMii 0a Hazap mepacaj Ba a3 YuxaTu
MUKECU Macca a3 KyJiiaxou aap MuHTakau 150-200 m/z qoitrupuryna Oananjarap acr.
Xy3ypH YyHHH KyJlJIa HUIIIOH MEANXa/l, KU JIap HaMyHa sIK 4y3b1 HUCOATaH Ba3HUHTAP
HU3 MaBUy acT. Jlap amekTpocnpein MycOaT KyJulaxon WH MHHTAKa METaBOHAH]I 0a
naiBacTaruxou OPraHUKWW BAa3HUHTAP, KOMIUIEKCH aaJIyKTid, € MaxcyJoTH
MyTaKkoOwIan OaillHM Yy3bXOWM MaTpUTCa Ba MOJJIaW KOpPKapJIKyHaHJa MYyBO(HUKAT
KyHaHJ. A30acKu TaxJujiI Max3 Tac a3 KopKapJ aH4YoM Joja IIyJaacT, a3 YUuXaTu
MaHTHK UH KyJlJIa MeTaBOHa 1 00 MaiBacTaruxou MapOyT 0a KOpKap/1 XaM aJoKaMaHI
Oomiaa, aMmmMo Oapou M3XOPOTH KATbhil Janeinxou wioBarii jodumann. bapou BAK
Oexarap Ba AYpycT OH acT, KM Kyiau 315,1767 xaMuyH HUINOHAMXaHIaW caOT
IIyJaHU K MOHW Ba3HUHTAp KAl Kapja I1aBaj Ba TAbWWHU JaKWKU TaOuaTu OH 0Oa
catxu Tax;iixon MS/MS € LC-MS ry3oiira masa.

Maymyu Kyiutaxou caOTilyaa HUIIOH MEANXaJ, KU Jap TyXMHU J1yOué mac a3
KOpKapJ KWCMH MOJIaXOM TACTMOJICKYJIaBi J1ap Macc-CIeKTp 0a TaBpH paBIlaH
udona memanaa. bapou ¢uzmonorusau Tyxm 4yHUH X0JaT ojlataH 60 (abos OyaaHu
MYXHUTH OMOXUMHSIBI MyBOPUKAT MEKyHa. Jlap MaTpuTcam TyxXM, TaFUUPU MYXUTHU
KOJUIOWJA, XapakaTh HaMHOKA Ba ¢aboJl TapAuJaHu CcUCTeMan (HEePMEHTXO
MeTaBOHaH/| 06a 3UE ITyTaHN MAKIXOU XalllaBaH1au 0ab3e MmaiBacTarnxo Mycouaar
KyHaHJ. XaMUH TaBp, ca0TH KyJUIaXOW YCTYBOp Jap MHUHTaKaW MACTH M/Z HUIIOH
MeauXaa, KA Jap HaMyHa ITyJIXOHM MOJJIaXOoW XaJlllaBaHAa MaBYyJaHJ Ba OHXO
KoOwnusATH XyOu wuoHu3arcusi nopasn. MH Hathuya 060 TacaBBYpOTH YyMYyMHUU

OMOXUMHSU TyXM MYBO(HUK MeOOIIal, 3epo JAap X0JIaTxou (aboiiaBud (HU3N0I0Ti
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MOJJIaX0HU 3aXHUpaBil TagpuyaH 0a MIAKIXOU AacTpacTtap Tabaun me€0aHa Ba KUCMHU
MaxCyJOTH MOOaHUM MYyOOJMIal MOJJAX0 Jlap MYXUTH JOXWJIA 3UEATAp HAMOEH
MelIaBa.

Hap aiinu 3aMoH, OapoW MaTHU AMCCEPTATCHOHN OO0s] paBIIaH HABUIITA
11aBajl, K Macc-CIeKTPH AKMapXUIaBid UMKOHUST MEIUXa] MPOPUIH HOHUPO HUIIIOH
nuxan, Baje Oapow MCOOTH HINTUPOKHM MaiBacTaruu Myiiaxxac € Oapou HomOap
KapJaHU MOJIEKYJIaX0M aHHUK TaxXJIMJIXOU WIOBAril 3apypani. A3 YuxaTu CTaHAAPTXOU
WIMI YyHUH 3XTUETKOPHA KaMOyAil HecT, Oapbhakc HUIIOH MEANXaJ, KU HaTU4axo 00
JOVpad UMKOHHSITH YCYJI MyBO(UK IIIapX T0Aa [Ty TaaH]I.

XaMuH Tapuk, pacmu 3.19 macc-cmekTpu Tyxmu JTyOuépo mac a3 KOpKapn
HUIIIOH MEJMXAaJl Ba JIap OH KYyJUIaXOM acOoCH J1ap MUHTAKau MacTh m/z 60 ap3uIxou
158,1650, 180,1353 Ba 196,1020 cabt mynaana. MH Kyinaxo XaM4yyH YHCYpXOHU
MapKka3uu npoduiii macTMOJIEKyJIaBUM HaMyHa Oappacii MerapiaH/ Ba MaBYyUATU
MayMyu MeTaboJIMTXO0 Ba MalWBacCTaruxou XailllaBaHIapo Jap MaTPUTCAa HHBUKOC
MekyHaHa. Mnosa Oap wH, Ky/uiau 315,1767 nap MuUHTakau maccaxou OajaHaTap
HUIIIOH MEIWUXaJ, KU Jap HaMyHa WHYYHUH Yy3bU Ba3HUHTap Oa Kaij rupudra
1Iy/1aacT. A3 HUTOXH JUCCEPTATCUOHM, cCa0TH MH KyJU1axo 00 m/z JaKuK Ba TaBCU(PU
WIMHH OHXO XaM4YyH HUIIOHJIWXAHIaXou Mpoduiiii HaTUYau acocit medoiaj, aap
X0Jle KA UACHTU(HUKATCUSM MOJEKYIaXou Myllaxxac 0a mapxuigal TaxXKHUKOTH
unoBarin 60 MS/MS € LC-MS mancy6 merapnan.

3.10. Mexanuzmu tabeupu 1,3—audranuiananuionponai—2—oJi 6a Jyoné

(Phaseolus vulgaris L.) xamuyH a¢30MIITAH3UMKYHAH/IA
[Mlapxy Hakmak SXTHUMOJIMATH MEXaHM3MH OHOXMMHSBA Ba (DHU3MOJIOTHH

tabcupu 1,3—audTanuiananuionponai—2—on 6a nyoué (Phaseolus vulgaris L)
XamMuyH a(30UIITaH3MMKYHaHAa YyHUH MeOOIIa:

AQ30UIITaH3UMKYHAHIaX0W XWMHUSBHA OJIaTaH TabCUPH XYIPO TaBacCyTH
TaFAUpP JOJIaHW PaBaHJIXOW CHTHAJITY3apOHH, aJloOKa MYTaKOOWIU (UTOTOPMOHXO,
MHYYHUH TaBacCyTH TaH3MMH (DOTOCHHTE3, MyOOIMJIa MOJJIAX0 Ba yCTYBOPH Jap

aponuTH CTPECC 30XUP MCHAMOSIHI.
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Yab66uw sa untnkonm 1,3-A0OAM-2-on

v

Davoncos3um NPOTEMHKUHA3aX0

N

Tabcup 6a cuHTe3m aykeuH|| Tabeup 6a cuHTesn rub6epennuuxo ||Tabcup 6a CMHTE3U CUMTOKMHEHXO

s T A

AdaonLLm CHHTESN XNopodrnn Adaovwm cunTean cadenaxo 8a HepMeHTxo Wrowwodv pewa ea nos

®davoncosum hotocuHTe3

\

Banaxawasum XOCHNHOKA

Pacmu 3.20. Hakmaun mexanu3mu Tabcupu 1,3—qudranuia- JaHWJIONMPonaH—2—0J1 0a
ayomé (Phaseolus vulgaris L.) xaMmuyH ag)30MIITAH3UMKYHAH/1a

bo JlapHa3apA0LITH XyCYCUATXOU raBacTaruu 1,3—
nuTaTuIAIaHAIONPONIaH—2—0JT Ba HATHYaxoHW TayprOaBuu OagacToMasna (ad3outim
HUIIIOHIOAXO J1ap IIAPOWTH OCMOTHKM, 3WEN IIyAaHW MUKIOPH IOs/M?, WHYYHHH
O6onopaBun XocuiaHOK#E Ba Maccan 1000 Tyxm), MEXaHU3MH YXTUMOJIUN OMOXUMHUSIBI
Ba (u3mojoruu Tarcupu oH 0a ayoué (Phaseolus vulgaris L.) uyynuH mapx monaa
MemaBaj. MH mapx xycycusitu Tadcupi-mwiMii I0IITa, XaM4yH 4aMb0acTH MaHTUKUH
HATUYaXOHW Ta4pruOaBil MEITHUXO MeTapIa.

1,3-ADPAIll-2—on mnaiiBactaruu OpraHukii Oyna, JOpOM  TypyXXou
byHKCHOHATUHM TOJsIpid  (TYpyXXou KapOOHWIN nap KucMu (Tamml Ba Typyxu
THAPOKCUJ J1ap 3aHYUpH MpomaH) MeOomraa. Xy3ypd YyHHH TYpyXXO METaBOHA]
KOOWIMSTH MOJJIapo Oapou XamTabcupil 00 MyXuTH Xydaiipa (MeMmOpaHaxo Ba
cadenaxo) 3u€n Kapnaa, BOPUAIIABA Ba TaKCUMIINABUU OHPO nap Oodraxom danoi
(pemra, HaBAa, 6aprxou 4aBOH) OCOH HamosiA. A3 uH py, Tabcupu 1,3—JIDAII-2—on
ODXTUMOJIaH 00 OF03 IIyJaHW YaBOOXOM TaH3MMHHM Xyd4alipa Ba MuHOaba 00

TariupEOnn yapaHxou MeTaObOoJIMKA Ba PU3HOJIOTH aJlIoOKaMaH] Merapaa.
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[Tac a3 uctudona, 1,3—1DPAII-2—om MmeTaBOHA METIT a3 Xama TaBaCCYTH Pellia
(Ba XaHrOMH KOPKap/id TyXM - TaBacCyTH Ka0aTXou TyxM) yaboua masaj. MaTukonu
MoJ1a 6a TOXWIN Xy4dapaxo METaBOHAJ] TABaACCYTH:

a) MHTUKOIM Faiipudabon (quddy3us) - XxapakaTH MOJICKYJIax0 a3 MUHTaKau
KOHCEHTpaTcusiu OanaHj O6a macT;

0) uHTHKOMM (abosl - 00 HINTUPOKU HOKWUIXOU cadenaBuu MeMOpaHaBit
aH4oM €0a.

Mun6aba, TaKCUMIIABUU MOJIA Jap caTXu 00(Taxo METaBOHA]l TaBacCyTH
POXXOHU CUMILIACTH/AIOIIACTI Ba CUCTEMan HOKUJIM pacTaHii uaoma €dra, TabCuppo
Jap y3Bxou ad30uIl TAbMUH HAMOS/I.

Hap catxu Xyd4aiipa, 4aBoOu pactanii 0a Tabcupu aQ30UIITAH3UMKYHAH]IAX0
akcap BakT 00 (abjiaBUM paBaHAXOW TaH3UMiI 0F03 Me€Oan. [lap UyHUH XO0JaTXO
TaFrdupu XOJIaTH MeMOpaHaxo, MYBO3WHATH HOHH, XaMUyHUH Qabsl TapaujaHu
cadeaxou TaH3UMrap METaBOHaHJ 0a Ty3apuilM ‘‘CUrHaj — 4aBoOW (u3HOIOTH”
MycoujaT KyHaHA. Hatngam ymMyMmMunm wH MapxXxwiia ojaTaH TaH3UMH (EPMEHTXO Ba
paBaHJIXOM METa0ONMKIA Oa camMTH HUTOXJOopuM ad3ouin Ba OalaHa ITyJIaHH
caMapaHOKuu ucTudoau 3axupaxo MeooIai.

OUTOrOPMOHXO HU30MHM SITOHAW TAH3WMid TAITKWII MEIUXAH]l Ba OalfHU OHXO
anokau Mmytakoomin Byuya gopan. 1,3-JIDAIl-2—on meTaBoHa 0a UH HU30M TabCUP
pacoHia, TaBO3YHU TAaH3UMHUPO 0a CaMTH PYIIIA BETeTaTUBH Ba TeHEpaTHBN paBOHA
HAMOSI]I.

Aykcunxo. TariinpéOum carx € TabCHpU AYKCMHXO METaBOHAJ TaKCUMOTH
Xy4daripaxopo Jap MHHTAKaXxOW MEpPUCTEMaBi 3WEN HaMmyla, MHYYHUH JapO3IIaBUN
Xy4aipaxopo ¢abon kyHan. MH paBaHaxo Oapou pymiau peria Ba HaBla aXaMHSITH
KaJIOH JIOPaH/I.

Curoknaenxo. CUTOKMHEHX0 0a TaKCMMOTH Xy4alpaxo Ba TaIlakKyJau Oapr
TabCUP MEPACOHAH]I, WHYYHWUH METaBOHAHJ (aboiusaT Ba JaBOMHOKHHU “‘Daboi
Oynanu Oapr’-po 6exrap KyHaHI.

['u66epenmuuxo. 'n66epemmmaxo 6a ad3ouIy Mos, TAlIaKKyJIu Ouomacca Ba

ry3apuil 6a MapxXuiaaxou pyuia TabCUpP TOPaH/I.
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XaMuH TapHuK, Tabcup 0a HU30MH (UTOTOPMOHXO METABOHAJ IIAPOUTH
mycous, Oapou pymau pema-mosi, (aboduATH Oapr Ba TalIaKKyJId Yy3BXOU
reHepaTuBUpo dapoxam oBapa/l.

Carxu xJ10po(UIUIXO0 Ba KAPOTUHOMIXO HUIIOHAMXAHIAAWM MYXHMHU XOJaTu
anmnapatyd (OTOCMHTETHKA Ba UMKOHUATH (hoTocuHTE3u Oapr meboman. Tariupeéonn
WH UTMEHTXO J1ap MapXuiaxou OyTOHU3ATCHUs Ba TYJIKYHI METaBOHA HULIIOH JUXal,
ku 1,3—ADAIl-2—on 6a GpabonusTt POTOCUHTETUKI TaAbCUP PACOHIA METaBOHAM. A3
HYKTau Ha3apu OMOXUMUSIBH, YyHUH TabCUP METaBOHA]l 00 OeXTap IIyJaH!u CUHTE3 Ba
HUTOXJOPUU MUTMEHTX0, MHUYHUH 00 YCTyBOpUHM OanaHaTapu 0aprxo Jap IapoUTH
TaFMupEONM MyXHUT anokaMmaHj Ooman. Hatwyam WHTH30pUM YyHUH paBaHAXO -
ap30MIIM MMKOHMATH MCTEXCOJIM AaCCUMMIIATXO Ba OexTap ILIyJaHu TabMUHOTH
adzouIry xocuia MeOoIIa.

Ad3onmm Ouomacca Ba Oanana IIyJaHu (aboauaTd (OTOCHHTETUKI Oe
TabMUHIIABUA KOGUU HUTPOTEH MaxAyJ Merapiaa. A3 WH py, JAap MeXaHU3MU
9XTUMOJIA UIITUPOKH TaH3UMH MYyOOaMIIal HUTPOTreH MyxuM Meboman. 1,3—/1DAIl-
2—on MeTaBoHajA Oa Oexrap mrymaHu 4aOOumn Ba MCTH(OAAU HUTPOTEH MYCOMIAT
HAMOSI, KU Jap HaTH4Ya 4apaéHu CHHTE3W aMHUHOKHCIOTaxo Ba cademaxo dabvonTap
MeniaBaj. MIH paBaHAX0 METaBOHAH] CUHTE3U cadeqaxou COXTOpi Ba (pepMEHTXOPO
TabMUH Hamyjia, 0apou ad30UIKM YMyMil Ba TalllaKKyJW Y3BXOU T'€HEPATUBH 3aMHUHA

r'y30paH/I.

bananamaBun XOCUITHOK# TaHXO 00 3uéa mIyaanu GOTOCHHTE3 Maxay[ HECT;
Oapou HaTUYaW HUXON TAKCUMOTH CaMapaHOKH aCCHUMIUIATXO axaMUSATH XaJTKyHaH/a
nopan. Jap wun camt, 1,3-JIDAIl-2-0on1 mertaBoHan 0a MCTEXCOJ Ba TaKCUMOTH
KapOOruApaTxo TabCHUP PACOHAA: WHTUKOJIW aCCUMUIATXO a3 Oapr 0a y3BXou
KaOynkyHanna (pema, ryni, Fuiiodak Ba TyXM) caMapaHoKTap merapaan. Mu xomar
METaBOHA] TAIIAKKYJIH T10s1, TYJIKYHA Ba MypIIaBUHA TYXMPO OeXTap HaMOSII.

[TapouTn ocmotukii (1191 xamuyHn moaenu kamoOii) omatan 60 muaAaTEONN
paBaHAXOM OKCHUJIIABH Ba 3uEM IIyJaHU OOPKYHUH CTpeccH Aap Xydahpaxo XaMpox
MeIIaBaji, Ki METaBOHA] 0a KOXHIIHU CyphaTH ad30UII Ba oceOnasupun MeMOpaHaxo
oBapAa pacoHan. [lap 4yyHMH IIapoWUT HUTOXJAOpUM a(30MIIM HABJA Ba pela aap
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BApHAHTXOM KOpKapailyaa HUIMIOH wmenuxan, ku 1,3-J(DAIl-2—on meraBoHan
YCTYBOpUHU (PU3HOJIOTH Ba METa0OJMKUU PACTAHUPO Jap IIAPOUTH HOMYCOU OexTap
HaMOSI].

A3 HyKTaum Ha3zapu OHMOXUMUSIBH, YYHMH TabCHUp OXTHUMOJAH 00 ¢abon
rapauaHd HU30MH MyX0(hH3aTu aHTHOKCUJIAHTUH pacTaHil (MyxoduzaTu pepMeHTii
Ba rahpudepMeHTH), IMacT IIyJAaHd TabCUPH OKCHAIIABiA Oa MeMOpaHaxo Ba
HUTOXJOPUHU (PabOJUATH PAaBAHIXOW aCOCHMH MYOOIWJIal MOJIax0 ajoKaMaHj Oyma
MeraBoHas. [lap Hartuya, KOOWUIHUSATH HUTOXJOPUH Typrop, HAoOMau ad30UIlIU
O0odTaxon 4yaBOoH Ba UCTHU(]OIaU camMapaHOKHW ACCUMWIATXO Jap IIapOUTH CTpPece
oexTap merapaa.

bapou Oaxomuxuu yctyBopuH ad30uIl gap MApOUTH KamoOl caHyuil 60
uctudonan myxutu 0,1% maxaynu KNOs Ba moaencoszuu ctpecc 60 [131 ryzaponuaa
IIy/I.

Hap myxutu 0,1% KNOs Ba3au HaBgau qyoué gap nazopat 19,1 mr 6yna, gap
2,5 HM 19,4 mr, Ba nap 25 uM 20,1 mr tamkuin noa. Maccau pema gap Hazopar 7,6 Mr
oyna, nap 2,5 ’M 7,7 mr, Ba gap 25 HM 10 6,9 Mr nacrt ury.

Hap mapoutu ctpeccuu muéHa (15% II2T" + 0,1% KNOs) Tabcupu mycoatu
1,3-JIDAIl-2—o0n paBmiaHTap 30XUp TapaAua: Jap Ha3opar Ba3Hu HaBnma 10,2 Mr Ba
Mmaccau pema 4,0 mr 6ya. dap 2,5 uM Basuu HaBna to 13,8 Mr Ba maccau pemia 1o 5,8
MT 3u€x rapanm; nap 25 HM Ba3Hu HaBaa To 15,1 Mr Ba maccau pema To 5,3 Mr pacu/.

WNH Hatuyaxo HUIIOH MEAMXAH[, KU JIap IIApOUTH CTPECCHUH OCMOTHUKM 1,3—
JNPAII-2—on MeTaBOHAA PYIIIA HaBIa Ba pemapo OexTap HUTOX JOIITa, YCTyBOPUU
(GbU3MONIOTUPO TAKBUAT AuXaa. A3 yuxatu (HU3UOJIOTH, WH TaMOKJI METaBOHaa 00
oexrap mryganu HUroxaopuu 06 gap 6odraxo, camapaHOKUM UCTU(OIan 3aXUpaxo Ba
TabCUPU TAH3UMUHM HU30MU (PUTOTOPMOHXO ajloKaMmaH 1 OoIa.

Humonnoaxon 3uuit HUIIOH MEAWXaHI, KA MHKIOPU pacTaHii/mM> map
BapUaHTXO KapuO SKCOH Oy/a, aMMO MUKIOPH TOsI/M? Jap BApUAHTXOHW KOPKapITyia
3uéa Merapjiajl, ku 0apou MOTEHCHAN XOCHIOAaH Il aXaMUSITH KaJIOH JOpa/l.

Jap mapxunau TYJIKyHE Jap Ha3opaT MUKAOpPU pactanii 488 mona/m> Ba

Mukaopu nost 1024 nosi/m? 6ya. Hap Bapuantu 1,3—1ADAI-2—0xa (2,5 1M) muknopu
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pactanii 483 nona/m? Ba Mukopu nost 1112 mosi/m? rapaun; nap Bapuantu «Buncur
dopte» - 488 mona/m? Ba 1074 mosi/m?; nap Bapuantu sikqos (1,3—-JIDPAI-2—on +
«Buncut ®oprey) - 490 nona/m? Ba 1176 nos/m2.

Jlap Mapxuiiau myxTapaci HA3 XaMWH TaMOFOJI HUTOX JIOIITA Iy Ha3opaT -
479 nona/m? Ba 957 nost/m?; 1,3—[IDPAII-2—o01 - 462 nona/m? Ba 1062 nosi/m?; « Buncur
dopre» - 476 nona/m? Ba 1048 nosi/m?; BapuanTu k404 - 483 moHa/m? Ba 1159 nos/m?.

A3 HykTam Hazapu GuU3HONOTH, ad30WIM TMOS/M? HHUIIOH MEAWXal, KU
TalIaKKyJIMd COXTOPXOM BEreTaTuBi (aboiTap TapAuaa, UMKOHUATH TalllaKKyJIH
y3BXOM T'€HEepaTuBil (ryis, Fuiaodak) Ba TABMHUHOTA OHXO 0O acCUMUIATXO OexTap
MeIaBa.

Harngaxon Huxoii HuIIOH MeauxaHa, ku Tabcupu 1,3—JIDAII-2—on Oa
nmapamMeTpXoW TeHEepaTHBA Ba XOCWIHOKA HHU3 Mery3apaj. XOCHIHOKHA Jap Ha3opar
7,68 xr Oyna, nap Bapuantu 1,3—JIDAIl-2—on 6a 7,96 xr, nap Bapuantu «BuHCHUT
®dopte» 6a 7,94 kr Ba nap BapuanTu k4o (1,3—-ADAIl-2—on + «Buncut dopre») Oa
8,0 Kr pacun.

Maccau 1000 Tyxm nap Hazopart 48,4 r Oyaa, nap Bapuantu 1,3—IDAIl-2—on
48,8 r, nap Bapuantu «Buncur @opre» 48,6 1, Ba nap BapuaHTu k404 49,2 T Tamkun
JOJI.

NH TariMpoTXO HMIIOH MEIUXAHJ, KM TahCUP METABOHAJ XaM 0a pyliau
BEreTaTuBi (TAabMUHH 00 Ba aCCUMUWIISITX0), XaM 0a TalllaKKyJId Y3BXOU F'€HepaTHBii Ba
MypHIaBUMA TyXM Tabcup pacoHai. Jlap maumys, OexTap myaaHu HUIIOHAMXAHIAXO0U
apXUTEKTypau pacTaHii (ad3ouiiu mosi/M?) Ba HUTOXJopuu ad30UIl Aap IIAPOUTH
cTpecc 060 OanaHj IIyAaHW XOCWJIHOKM Ba OeXTap IIyJaHU HUIIOHAUXAHIAXOU TyXM
MYBO(HK MEOsI.

Kobunu kadyn act, ku 1,3—JIDAII-2—01 TaBaccyTn paBaHIXOM TaH3UME Oa
ujopakyHun (paboiusaTH (HPU3HOJIOTH-METa00MKA TabCUpP pacoHaa MeTraBoHan. UH
TabCUP METAaBOHAJ 0a OexTap IIyaaHu XaMKOPHUH paBaHIX0u (OTOCHHTE3, MyOO v Ian
HUTPOTEH, TAKCUMOTH aCCUMUJISITXO Ba 4YaBOOU cTpeccii oBap/a pacoHan. Jlap HaTtu4a,
Oapou pyIiIy peiia-HaB/a Ba TAIIaKKYJIN Y3BXOW T€HEPATHBI MIAPOUTH YCTYBOPTAp

dbapoxam Merapaa.
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Jlap acocw Hakman MEXaHU3MHU TabCHUP HUIIOH J0ja MemaBam, ku 1,3—
nuTaTuIAIaHAIONPONIaH—2—0J1 aBBaJl a3 YOHMOM TyXM Ba pemra 4abOuma mryaa,
OabllaH ap JOXWUIW pacTaHil MUHTUKOJ Mecban. Kagamu MmunOabaa MyBoUKHN cxema
0a OF03 IIyJaHu YaBOOXOM TaH3UMM Jlap caTX| Xy4alpa oBapJia MepacoHa]l Ba Oapou
UIOpaKyHUU ad30ull axamusT aopad. Monaga MeTraBoHaj 0a ajiokau MyTakoOWId
(GUTOTOPMOHXO TabCUP PACOH[IA, TABO3YHPO Oa caMTH pYIIIU pella, HaBaa Ba 6aprxo
paBoHa HamosA. Jlap HaTHUYa TAIIaKKyJIH COXTOPXOM BETETATHUBH (haboiTap IIyja,
HIAPOUTH Ty3apull O0a pyuau reHepatuBit 6exrap Mmerapaaa. Kucmu OnoxumusiBuu
cxema 00 Oexrap miygaHu wmyOoawiaam MoOAAaxo BoOacta Oyna, HCTEXCON Ba
uctudoan aCCUMIISITXO Ba TABMUHOTH HUTPOTeH Oapou cuHTe3u cadenaxo myp3yp
MemaBaj. MyBoGUKH Hakila, TaKCUMOTH CaMapaHOKH acCUMUIISATXO a3 Oapr Oa
y3BXOHU KaOyJIKyHaH]1a METaBOHA/I TAIlIaKKYJIM TI0s1, T'YJ1 Ba FriIopakpo OGexTap HaMOs/I.
Wu kucmatu yctyBopuu crpeccit gap Hatuyaxou [131° Hu3 unbukoc €T, 3epo gap 15
dous I19I" Ba3zuu HaBaa a3 10,2 mr to 13,8—15,1 Mr 3uén myaa, Maccau pemia a3 4,0
Mr 1o 5,3-5,8 mr 60110 padT. XaM3aMOH, 3U€]l IITyTaHU MUKJIOPH MOsI 1ap SIK METPHU
MypaO0ab map MapXWjiaxou TYyJKYHHA Ba MyxTapacii 00 KHUCMaTh TaKMIIA
apXUTEKTypau pacTaHi Jap HaKira MyBo(HuKaT MeKyHas. Jlap caTxyu HaTU4Yau HUXOM,
WH TaFUMpOTX0 0a 00J0paBUM XOCHITHOKM a3 7,68 kr To 7,94—8,0 KT Ba GexTap 1ury1aHu
maccan 1000 tyxmiz a3 48,4 r To 48,6-49,2 r oBapaa pacoHa. XaMHUH TaBp, HaKIIa
3aHYMPH MMaiapnaiu 9abOuIl, TaH3UM, YCTYBOPH Ba MaxCyJHOKAPO MAaHTHUKHA MIapX

no/1a, 60 HaTUYaxou TaypruOaBii MyTOOUK MEOSI/I.
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BOBM 4. BAPPACUM HATUYAXOU TAXKUKOT

Jlap 6001 Ma3Kyp HATHYaxO0W aCOCHH TaXKUKOTXOH (hHU3HOJOTHI0O OMOXUMHUSIBI
onJ; 0a OMY3HIIK TabCUPH Oab3e XocHIaxou riauTcepoit 6a 1youé (Phaseolus vulgaris
L.) xamuyH ah30MIITAaH3UMKYHAH 14 MaBPHU M TaXJIHII Ba OappacHu XaMaqyoHnOa Kapop
710/1a TIy/AaaH/I.

Jucceprarcus a3 ce 600 nbopar 6ynaa, xap sk 600 Bodacta 6a Xxamu Bazudaxou
MyasTHA TaXKUKOT TaxXys rapaumaact. /lap Mmykagauman quccepTaTcus MyOpaMUsITH
MaB3yb, Jlapadyad OMY3WIIN Machasla, MaKcaJ Ba Ba3u(axou TaXKHUKOT, OOBEKT Ba
IPEeIMETH OMY3HII, HABTOHUH WJIMI, aXaMHUSITH HAa3apUSIBUIO aMalIii KOP Ba HYKTaxOH
0a XUMOS MEIIHMXOIIaBaH/la aCOCHOK Kapjaa mnyjnaana. Myamnud aypycT Kaiia
MEHaMOSZl, KA  OMY3UIIM  XYCYCHUATXOM  (U3MOJOTA Ba  OMOXUMHSBUU
a30UIITAaH3UMKYHAHIaxX0M HaB Oapou Oasian1 0apOIITaHU XOCHJIIHOKUU 3UPOATXOU
KHIIIOBAp3i Ba PYIIM KHUIIIOBAP3UM a3 YUXATH DKOJOTH OexaTap axaMHUATH MyXHM
nopaj.

Hap MyKaIuMa HUIIIOH 011 ITy/1aacCT, KH uctudoaan
a(30MIITAH3NMKYHaHJaX0N TaOWi Ba CHHTETUK SIKE a3 POXXOU MyXUMHU UIOPAKyHUH
paBaHAXOM ca03uIl Ba PyHIAM pacTaHUXO Oa xucod MepaBaa. bo Bydyau uH,
MEXaHU3MH TabCUPH XOCHJIAXOHW AJIOXHIAW TIIUTCEPON TO XOJ HOKH(OS OMyXTa
nrygaact. A3 WH HyKTaW Ha3ap MHTUXOOW MaB3yh aCOCHOK OyJia, axaMUsITH UMM Ba
amajuu OH 1ryoxae 6a By4yJl HaMeopal.

Hap 600U sikymMH quccepTaTcusi MyaUTH( TaXJWIH Bacew aJaOuETH HIMHUPO
noup Oa ad3oMIITAaH3UMKYHAHJAXOW Ta0uil Ba CHHTETHKA aHYOM JI07aacT.
MabiyMOTXOM OJIMMOHW BaTaHW Ba XOpuUYd ouja 0Oa HaAKMK (UTOTOPMOHXO,
XYCYCUATXOH (DU3MOSIOTH Ba OMOXWMHUSBHUH TIUTCEPOJT Ba XOCHUJIAXOW OH, WHUYYHHH
Machalaxou UCTU(OIan OHXO Jap KUIIOBAp3W TaxJIMJ Ba MyKouca rapauaaani. ba
XYCYCUATXOW (PHU3MOJIOTH Ba OWOXMMHSIBHU TabCHUPH TJIMTCEPOJT Oa paBaHIXOH
MyOoIuIan MOAIax0, PN CUCTeMau pemari, pabonmasun poTocuHTE3 Ba OamaH

IIyJIaHW YCTYBOPUHU pacTaHii TUKKATH MaxcCyc J10Jia IIyaaacT.
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Myamnud nap 606u myromu nuccepTaTcusi oua 0a 00bEKT, MAPOUT Ba YCYIXOU
TaxXKUKOT MabIyMOTH My(daccan nemHnxoa HamyaaacT. Kaiin kapman 3apyp act, Ku
UHTHX00M 00BbeKTH TaxKUKOT ayoué (Phaseolus vulgaris L.) a3 yuxatu ¢pu3noiori Ba
xoyaruaopin acocHok meOomman. IllapouTtu KAThaW O3MOUIIHA, XYCYCHATXOHM XOK,
HUIIOHIUXAHAaX0U UKJIUMH, YCYJIXOU MyailsiH HAMYJJaHU XyCYCHUSITXOU (PU3HOJIOTH Ba
OMOXUMUSBI, METOJIXOM CHEKTPOPOTOMETPHl, MaCC-CIEKTPOMETPHA Ba YCYJIXOHU
KOpKapau omopit 00 TaBpu Mydaccanm oBapnaa IIyJgaaHi, KM WH IBTHMOTHOKWU
HaTUYaxou O0ajacToMagapo TAabMUH MEHAMOSI].

Jlap 600u cerom Oolraa Ma3Kyp HaTUYAXOW aCOCUU TaXKUKOTXOM (DU3HUOJIOTHIO
OMOXUMUSIBIA ouj O0a OMY3UIIM TabCUPU Oab3e XOCWIaXOU TIUTCepon Oa myoué
(Phaseolus vulgaris L.) xamuyH ad3ouIITaH3MMKyHaHIa MaBPUIU TaxXj M Ba
MyXOKHUMau WJIMH Kapop AoJa myTaaHm.

Hartrnyaxou TaXKMKOT HUIIOH JOJIaH[l, KU TapKUOU MyXUTH 00 0a paBaHIXOU
dbusmnonorun JTyOUE TabCcUpU Hazappac MepacoHaja. MyailssH rapaun, Kd jaap oOu
XOYarum JEXKOHUM «3appuHa» MUKIopu kammuid xamarii 0,001 mr/nm Oyma, uH
HUIIOHAMXaHAa 0a MebEPXOU NYO03aTI0AalTyIa MyTOOHK MeOoIaa. Jlap XaMiH MyXHUT
OaylaHATapUH HUMIOHAMXAHAAXOW caO3ulll Ba PYIIIM CUCTEMau pemrarii 0a Kaiin
rupudra mynang. Cab3umm tyxmit 95% Ba gapo3un MuéHau pemaxo 6,8 cM-po
Tamkui 101. Jlap o6u mapkasu maxp, ku Mukaopu kaamuit 0,01 mr/a Oy, cad3uiir To
85% Ba nmaposum pemaxo 1o 5,2 cm koxui éPt. dap o6u Kyxu Mazop 60 muknopu
kaamuii 0,1 wmr/m cab3um ©6a 75% Ba maposum pemaxo 6a 4,5 cM  pacun.
Humonnuxanaaun macTTapiH Jap MUHTaKau 3aBOAM CEMEHT 0a Kal rupudTa my, K
MUKIOpU KaaMuil gap oH 1,2 mr/m Oyna, cad3umm Tyxmin xamarii 60% Ba napo3uu
pemaxo 3,7 cM-po TallKWJI HAMY/I.

Yonubu quKKat act, Ku Jap oOu MyKaTTap, KU Jap OH KaJMHUM MyailsiH Kapja
Harnys, cab3um xamarit 40% Ba gaposun pemaxo 2,3 cMm Oya. A3 HyKTanm Hazapu
(GU3HONOTHAN PACTAHUXO0 YYHUH HATUYApO METABOH 00 OH IIapX 01, K 00U MyKaTTap
amajiaH MOHXOM MUHEpaJIUK 0apou OFO3M paBaHAXOW METabOJIU3M 3apypi, a3 KaObuiu
Ca**, Mg?* Ba K*-po nap 6ap Hamerupaj. A3 uH py, 6apou ca03uIiy MybTaIuIH TyXMid

TaHXO0 HaOy/TaHW METAJUIXOU Ba3HUH Ko(dit HaOy1a, MaBUyIUATH MOJIJIAX0N MUHEpasIi
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HU3 aXaMUsATU MyXuM gopaia. Hatuyaxou 6agactomazna xaccocusiTu Oananau ayouépo
HUCOAT 0a TardupéOum MyXuTH OON TacCIWK HaMyja, UMKOHHMSTH MCTH(OIau OHPO
XaM4yH 00BbEKTH OMOMHANKATCUOHT HUIIIOH METUXAH]I.

Slke a3 HATMYAXOM MYXHMH TaxXKHUKOT MYyalssH HaMyJaHH XYCYCHSTXOHU
ad30UIITaH3UMKYHaHAarun 0ab3e XOCHJIAXoU TIMTceposl mebomaa. MyaiissH kapaa
1IyJ, K qap OailHu naiBactaruxou omyxramynaa 1,3-nudranunaianuionponan-2-oi
davonusaTi 6ananaTap HUIIOH Meauxa. ap koncentparcusiu 0,1% 1o py3u xaptymu
TaypuOa HUMOHAUXaHAau cad3um ©Oa 18,0£0,6% pacun, map Xojde KU jJap
koHceHTparcusiu 0,5% wuH Humonguxanga Oa 25,0+0,8% Oapobap rapaua, Ku
OananaTapuH HaTUYa Aap OailHM Xamau BapHaHTXOM TadypuOaBit Oa XHUCOO MepaBajl.
bapou mykouca, nap HamyHau HazopaTi cad3ui 24,5%-po Tamkuil 104. XaMUH TaBp,
1,3-mudranunananunonponan-2-o1 gap koacenrparcusu 0,5% davonusatu HucOaTan
Oananau a(30UIITAH3UMKYHAHJIaTA HUIIOH JI0/1a, XaM4YyH NaWBacTaruu OSHIAI0P
0apou TaXKUKOTH MUHOab/1a UHTUXO0O Tapujl.

Hap padTu TaXKUKOT O0apou TaxJIWIU TWUHAMHUKAU BapaMKyHUU TYXMHUU JIyOHUE
MOJIENIA PErPecCUsv XaTTUU CEPIIyMOp Taxus Kapjaa mya. Myoaunau Gamactomana
HIaKJIU 3€pUHPO TUPUPT:

Y = 4,444 + 0,377t + 0,444k

KU Jap OH t — BaKT Ba k — Muxkaopu tyxmupo udona meHamosn. Koadpducuentu
Hazau Tariiupédbanaan BakT (0,377) HULIOH MenuXal, K1 00 3ué] 1IyAaHu BakT 0a sk
BOXHJ XayMH TyxXmi 6a xucoou mucHa 0,377 Boxuj 3uéa MemaBaa. XaM3aMoH, 3UE
nryianu Tariupébanian k 0a sik Boxu OoucH 3UE IIyAaHu XauMH TyXMii 0a aH103au
0,444 Boxun merapaan. Koadbducuentu nerepmunarcus R? = 0,759 Ba kosdpucuentu
ucnoxmyaa R* = 0,7383-po tamkun Hamya. IH mMabHOM OoHpo nmopan, ku 73,83%
TarHupEONN paBaHIM BapaMKyHUH TyXMid TaBaCCyTH OMHJIXOH 0a MO JOXHIIIITY/1a
mapx aoja memasaj. Koagducuentu 6ucépomunan koppensrtcus R = 0,871 Oyna, a3
MaBUyAMSITH ajOKaW KaBil OailHM HUIOHAMXAHIAXOW TaxXKUKIIABaH/Aa IIIaxoaatr
menuxan. Kumatu mebsépu @uiep F = 36,27 6yna, a3 kumatu yaasani (Fradn = 3,42)

XCJIIC BI/IéI( aCT, KU axXaMUsITh OMOPHUHU MOJICIIN IICHIHUXOAMYAApPO TACAUK MCHAMOS .
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Xaron Mu€HAW Ha3muKIIaBin 6,66%-po Tamkuna goma, 0a mMebEpxow KalOymmryaa
4aBOoOry mMeOoIa.

Harnyaxou TaXxKMKOTH JabopaTopil Ba caxpoil HUIIOH JA0JaHMd, K1 uctudomau
1,3-mudranunanaHuionpomnan-2-o1 6a pymay HyMyd JyOué Ba Haxym TabCUPHU
MycOaT MepacoHajl. XaHroMu UcTU(doau KOHCEHTPATCUsin 2,5 HM Maccau HaBJIaxou
ayoué 1,5% Ba maccau pemaxo 1,3% 3uén rapaun. bapoum Haxym Ooman, WH
HUIIOHAMXaHAaxo myTtanocu6an 3,2% Ba 11,6%-po tamkun gonann. Jap mapoutu
CTpeccH OCMOTHKH, KU TaBaccyTH 15% I13I" 6a Byuyn oBap/a urys, Tabcupu MycOatu
Moj1au Ma3Kyp 003 xaM Oemnrap 30xup rapau. Maccan HaB1axo Ba peliaxou Jyoué
myTtaHnocuban 26,1% Ba 31,0%, 6apou Haxya 6oman 12,0% Ba 21,6% 3uén rapauaas.
Xanromu uctudonam maxiaynu 30% IO tabcupu mycOar Oemtap nap Haxyn
MYIIIOXH/Ia IITy]1a, Maccal HaBJaxo Ba pemraxo myranocu6an 20,2% Ba 22,9% ad3ourn
&dranm.

Camapanokuu 1,3-audTanuianaHuiIoNponan-2-oJi 1ap 03MOUIIIXOU CaXpoil HU3
Tacauk Kapaa mya. MUctudonan skqosu 1,3-mudranunaranumonpomnan-2-o0i (2,5 aHMm)
Ba ap3onmmTan3uMKyHaH an Buncutr ®@opre HaTM4axou OeXTapuHpO HUIIOH 1o4d. [ap
MapxXuJiau TYJIKyH# mrymopau nosixo 6a 1176 nona/m? Ba nap Mapxuiiaud myxrapaci 0a
1159 nona/m? pacua. Muknopu pacTaHUXO Jap MH BapuaHT myTtaHnocuOad 490 Ba 483
noHa/m? Oya. XocuitHOK# a3 7,68 kr nap rypyxu Hazopati To 8,00 Kr 3uén mryna, Ba3Hu
1000 tyxwmit a3 48,4 T 10 49,4 T pacua. @apkusaTu OagacTomMana a3 YyuxaTH oMopit 00
X®HO0,05 = 0,32 kr Tacauk kKapaa mya. MH HaTu4axo HUIIOH MEIWXAHH, KU
uctudonan skqosu 1,3-mudranunananumonpomnan-2-o1 Ba Buncut ®oprte Oapown
Oanana OapJOIITaHU MaXCYJTHOKUU JTYOUE axaMUsITH aMallid Topal.

TaxkukOoTH  Ty3apoHHAANIyAa  WHYYHUH  CAMapaHOKHMH  KOMITO3HUTH
NOJIUCYNPUAA-TIUTCEPOTUPO HUCOAT Oa OEeMOpPUM aHTPAKHO3U JYOUE HUIIOH JIOA.
Hap BapuwanTtu TaupubOaBit (owsu pacranuxou cuposarédra 9,3+2,1%-po Tamkwmm
HaMy/I, Jap X0Jie KU Jap BapuaHTH Ha30paTit MH HUIoHAnXaHaa 6a 28,0+4,5% pacu.
Wunexkcn nakumodu Oemopit nap Bapuantu Taypubasit 4,7+1,2% Ba map Hazopar
15,3£3,0% Oyn. CamapaHokuu OuoyioTHH KOMMO3UT 66,8%-po Tamkuia gona, as

KOOUIUATH OanaHAu OH OapoW MaxJyJ HaMyJaHHU MaxHIIaBUM aHTPAKHO3 IaxojaatT
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Meauxan. bo Byqyam wH, XOCHIIHOKI Xamarii Takpu6an 450 Kr/ra-po Talkui HaMmy]l,
KA MH X0JaT 00 OF03H JepTaph KOpKap] Ba XYCyCHSTH acoCaH MEIITHpUKyHaHIau
KOMITO3UT IIapX J0J1a MeaBa.

Hatnyaxon TaxkukoTd ad30UIMNTAaH3UMKYHAaHAAXOM HaBU |-OyTupmi-3-
HU300yTUPUI-2-TIpoNIaHoT Ba 1-OyTHpHII-3-U300yTUPHII-2-OCH3WIMPOIIAHO HUIIOH
JOJIaH]l, KU OHXO 0a JaBOMHOKMU MapXuiaaxou (PEeHOJIOTH Ba XOCHUIHOKUHU JIyOuE
TabCcUpU MycOaT mMepacoHana. Jap Hakmau kumtya 60%3 cm uctudonau 1-6yrupu-
3-U300yTHPUIT-2-0€H3UIIPOIIAHOI JaBPau HAI'bYHAMOPO TO 72 py3 KYTOX HaMy/, Aap
XO0JI€ KU Jap TYPyXH Ha30paTii UH HUIoHauxauaa 81 py3po ramkun nox. Jap Hakman
kumTy 60%18 cM maBpau HaurbyHamo Aap rypyxu Hazopati 94 py3 Oyaa, XaHromu
uctudonan 1-0yTupui-3-uz00yTupuia-2-mpornanon 1o 86 py3  koxum  EQT.
XOCUIHOKMM OajaHATApuH Jap BapuaHTh OJtuxon (42,71 kr) mymoxuaa rapaui.
Avmmo  1-Oytupmi-3-uzo0ytupmwi-2-nponanosi  Ba  1-OyTtupui-3-uzo0yTupui-2-
OceH3mIponanoa Hu3 myranocuOan 40,82 kr Ba 39,8 Kr XOCHIHOKI TabMUH HaMy/ia,
HucOat 0a rypyxu Hazopati (33,69 kr) OapTapuu Ha3appac HUIIOH JOJIaH/.

XaMHH TapuK, HATHYAXOW TaXKUKOTH aHYOMJIOJAIlyAa HUIIIOH MEIUXAH, KU
XOCHJIaX0H HaBH TJIUTCEPOI, MaxcycaH 1,3-mudranunanaHuaonponan-2-0i1, THIyHIH
1-6yTupmi-3-u300yTHPIII-2-TIPONIAHOJT Ba 1-6yTupun-3-u300yTupun-2-
OeH3MIIIpOoNaHo, Jopou dabonuaTu 6ananau (usuoniorii Ba Ouoxumusieii Oymaa, 6a
paBaHAXOM ca03ulll, pyuay HyMy, GaboiausTu (U3MOIOTHA Ba MAaXCYJTHOKUU JTyOUE
TabCUpU MycOaT MmepacoHaH]. Hatudaxom Oamacromaza axaMusITH Ha3apusBil Ba
aMaJIMy MYX{AM JIOIITa, METABOHAHJ XaM4yH 3aMWUHaW WIMA Oapou Taxusu
a30MINTAaH3UMKYHAH/IaX0M HAaBU JKOJIOTH OexaTap Ba TEXHOJOTHSIXOU MYOCHPHU

MapBapUIIN 3UPOATXOU JTyOuéri uctudoia maBaHI.
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XVJIOCA
1. Taxmuim MaHOabxou 00 a3 pyu MUKIOPH KaIMUM HUIIOH IO, KM OMHJIU

udocmaBuy caHoaT METABOHAJl XaTapu YMUJJIUM dKoJord Oa By4uya oBapan. Jlap
XyIyau «3aBoJi ceMeHT» Kaamuii 1,2 Mr/n Oy, kv catxu xeine 6anang meodomran. Jlap
«Kyxu Mazop» 0,1 mr/n, nap «Mapkasu maxp» 0,01 mr/mn, nap xo4arum JeXKOHUU
«3appuna» 0,001 mr/m, ku catxu xaiaid Ba macT xucobuga memasan. Jlap oOu
Mykartap kaamuii 0 Oyn. buomnaukarcus 60 nyOM€ HMIIOH 107, KM MaHOau
«3appuHa» 0apou caO3uIll Ba PyIIAM pelia MapouTu 6exTapuH ¢apoxaM oBapaaacT,
Oappakc 00M MHUHTaKau caHoaThd OO0 KOXHMIIM Ha3appacu cab3ull Ba KaMIIaBUU
Japo3uu pela amokamana oy [3—-M].

2. Jlap Taupubaxou ca03uIy JIyoué mMyaitssa rapau, ku xocuiaxou 3—Cbo, Phth
Ba Boc nmopom Oakusu mpoman—1,2—mawon HucOaT 0a HazopaT ca03HIIpPO CYyCT
MEHaMOSIHJT Ba TamowoyiM Oo3nopaHaa aopana. bapou xocminaxow gopou Oaxusu
nponaH—2—0 TabCUP a3 KOHCEHTpPaTCHs BoOacTa Oyn. 1,3—
mudTanuialaHuionponai—2—oi  gap  0ab3e  BapuaHTXO, MaxcycaH  Jiap
koHceHTparcusin 0,5 dous, cab3umpo OexTap HUIIOH JOJ Ba XaMYyH HOM3aIH
a(30MIITaH3MMKYHAHIau OSHIaI0p HHTUX00 rapaus [2—M].

3. CoxTanu MOJENU PErpeccusii XaTTHUU cepurymop Oapou JuHAMUKaH
BapaMKyHUU TyXMHUHU JIYOUE MUMKOH J0J, KM poOUTan OMOpUH O00IBTUMOA OaliHU
HUIIIOHIUXAHAau BoOAcTa Ba OMUIIXOM BaKT Ba MUKJOp TAacIUK Tapaan. Myoaunan
MOJIeJT YYHHH acT Y = 4,444 + 0,377t + 0,444k. Monen KOOWIHMATH IMIAPXIUXHH
KOHEbKYHaHJIa IOIIT, KU 00 HUIIoHaAuxaHaaxon R?=0,759, F=36,27 Ba A=6,66 dhous
TacauK MemaBaa. IH Mojen mMeTaBOHaJ XaMuyyH BOCHTaW TMEITyHIlIaBaHaa Oapou
ONTHUMM3ATCUSAN ITAPOUTH KOPKApIW TEIl a3 KUINT Ba PSKUMXOM 00&pi mctudoaa
mraBan [5-M].

4. Jlap o3MowuIixou jlaboparopii Ba caxpoi 1,3—audranunaianuionponad—2—o
TabCcUpU MycOaT 6a HUIIOHAUXAHIax0u MOpGOMETPUU HaBJia Ba pellla HUIIOH N0/,
aMMO CaMapaHOKi a3 KOHCEHTpPATCHs Ba caTxu cTtpecc Bobacta Oyxa. [ap carxxou
MyaiisiH, macaiad 2,5 HM, Hathu4daxo Oexrtap Oymann. Jlap KOHCEHTpaTCHsSXOou

OaylaHaTap TaMOIOJIXOM CycTIIaBit € HoOapoOapit Mymoxuaa rapaui. Jap mapoutu
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caxpoit uctudonau skqosu 1,3—nudranunanaHuIonpornan—2—o Jap catxu 2,5 HM 00
«Buncut @opre» nap akcapu HUIIOHAMXAHAAXO, a3 4Yymja IIyMOpau IOsXO,
kodpducueHTxo, MmaxcyiaHokii Ba BasHu 1000 mona, HaTu4yaum OexTapuH JO.
XocunHokin map wH Bapuant To 8,00 Xr pacua, map Hazopatr 7,68 kr Oym. bo
nazapaoirra XPH 0,05 ad3anustu BapuaHT acoCHOK ap3€6i 1rya [4—M]

5.Komnozutn dyHrurcunii gap acocu o0, riauTcepoi, cyiadyp, OXak Ba OKCHUAU
KaJICHA XaM4yH Kabatm Myxodu3athu IIEHKAMOHAH]I aMajl Kapjia, MMaxXHIIaBUU
aHTpakHO3po Maxayn Hamyd. Kopkapa ce maporuba 0o docwnan nyxadpramHa
ry3aponuja myz. bo Byqynu uH, nap mapouTy 3apapauapouu aBBalids Ba TaAbCUPHU
OMUJIXOU Caxpoi XOCUIIU JUIXOX Iyppa TabMUH Harap iy Ba TakpuOan 450 Kr nap sk
reKTappo Tamkwi 0. H HaTHU4a 3apypaTtyd XaMrupouu KOMIIO3UTPO 00 Taadupxou
MyKaMMaJIi arpOTeXHUKA Ba (PUTOCAHUTAPH HUIIOH Meauxas [1-M].

6.0My3uIm HaKIIaxou T'YHOTYHU KHIIIT HUIIOH 01, KU
ad30UIITaH3UMKYHAH/IaX0M HaB, a3 yymia |—OyTupui—3—-1u300yTUPUI—2—TIPOIIaHO
Ba 1-OyTupun—3-u300yTUpUI—2—OCH3WINMPONIAHOJ, JTaBOMHOKHH MapXHJIaxOu
dbenomornn HHKUIMOGU TyOuepo KyToX HaMmyaa, 6a OexTapIiaBuyd HUIIOHIUXaHIaX0u
XOCUJITHOKI MycouJaT MEKyHaH . XaM3aMOH, a()30MIITaH3UMKYHaH/1aX01 MabMyJl, a3
yymia OTtuxoi, bersuxon Ba TYP, Hu3 Tabcupu MycOaT HUIIOH AOJAHI. A3 pyiu
HATUYaXOM XOCHJIHOKMM HUXON OTUXOJ OalaHATapuH HUIIOHIAMXAHIApPO TabMUH
HamyJ. bo uH By4y/, ad30UIITAH3UMKYHAHaX0W HaB HU3 UMKOHUSTH TaTOMKY aMmasi
JopaH Ba 0apou MIOMaK TAAKUKOTXO ap3uiIMang Meoorrany [2—M; 4—M].

7.Kopkapau n1youé 60 1,3—mudranmunamaHuionpornan—2—oi 6a ah30uIy Ha3appacu
MUTMEHTX0U (OTOCMHTETUKR oBapjaa pacoHa. Mukmopu xjaopoduwin «a» 0aba a3
KOpKapJ 4YaHauH MapoTuba 6omo padt. Xmopodwin «b» Ba KapOTHHOUAXO HU3
TaMOrJIHM a30UII HUITOH JoaaHA. TH HaTn4axo 0a ¢abiaco3uu GoTOCHHTE3 Ba OexTap
IIyJaHu X0JIaTh (PU3MOIOTHHU pacTaHi ganonat mekyHaun. Taxmumu MC cnextp Ba
MacC CTIEKTPOMETPHS TAFHUPOTHU CTIEKTPAJIN Ba XOCUJIIIIABUH (DparMEHTXOU YCTYBOPPO
HUILIOH J0J1a, AJIOKau MYyTaKoOWIM maiBacTarii 060 rypyxxou (QyHKCHOHANI! Ba

paBaHIX0H OMOKMMHUEBUH JIYOUEPO TacaAuK MeHamosi [4—M]
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TABCHUSIXO OUJ BA UCTU®OJAN AMAJIUUA HATUYAXOU
TAXKUKOT
1. TaxKMKOTH Ma3Kyp HHUIIOH 0], KU HuCTU(dOAaW TIUTCEpOs Ba Oab3e

XOCHJIaXOW OH METaBOHAJl XaM4uyH ad30WINTaH3MMKyHaHIa XW3MarT KyHaza. WH
naBactaruxo 00 Tabcup 0a MEXaHM3MXOM MOJICKYJIaBi Ba OHWOXUMHUSABA Oa
dabosico3nn paBaHAM (HOTOCHHTE3 Ba TAH3UMHU METAOOIHM3MU PACTaHUXO MYCOHJIAT
MeHaMOsIHI. HaTu4axonm TaXKMKOT METaBOHAH[ OapoM TaXWsHW CTPATETHSIXOW HaBU
arpoHoMi, ki 0a OanaHj OapAOIITaHU XOCHJIHOKHU 3UPOATXOW KHUILIOBAP3M PaBOHA
1y 1aada, uctTudoa maBaH/I.

2. Uctudomam rimrcepos Ba KOMIIO3UTXOH Jap acoOCHM OH XOCHJIIIyJa
METaBOHAJ] Ha TaHXO 0Oa OallaHI TapauJaHU XOCHIHOKWW 3WPOATXOW KHIIIOBap3i
MyCOHUaT HaMOsI/l, OaJIKy 0a KOXUIr uctudoaan 0ab3e BOCUTAX0H XUMHUSBUU XU(3H
pacTaHUXO aMajl HaMOSII.

3. Harm4axom TaxKMKOT METaBOHAHA OapoM XOYaruxoum JIEXKOHM,
MyacCHCaX0oHu WIMR-TaXKUKOTH, MapKa3X0H arpOTEXHOJIOTH Ba HCTEXCOJIKYHAHIarOHH

BOCUTaXOH XU(3U pacTaHUX0 My(Pu OOIIaH]I.
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3AMHUMA

MaraymoTHOMA
Onx Ga Tawxucn HaMyHaxou xoxku Hoxusn DaiizoGon aexau SIxademn
4/1 MexpoGoa, K HaMyaH XOKXOSIL YHrappaHri KapGoHaTH MeGoma,

HaTtuyau Tamxucxo YyHHH HUINOH DOAAHN:

Hyxrau 1, 3upoatn ramnanosa. Az xabatu 0-30 Ba 30-50 oM xox
rHpU(TAIYIa HUIIOH JOA, KM MHKAOPH rymyc a3 1,2 to 0,86% Japayau
TABMHHHOKHH XOK NacT, HUTPOreHn MuHepani a3 11.4 o 14,3 mr/kr napayau
TABMHHHOKHH XOK MacT; MuKIopH (ocdop a3 6,40 To 7,65 mr/kr mapavau
TAbMHHHOKHMH XOK a3 Xaj MacT; MHKIOpH Kanuit 6owman a3 256 1o 276 Mr/kr
Aapaia TabMHHHOKHH XOK HHM3 NAcTpPO TALUKWI HaMmya. MyXUTH HOHXOM
HBaslwasanaan ruaporenn Xox pH 8,0 mukopHoku nact me6owaz.

Hykrau 2. A3 kabatu 0-30 Ba 30-50 cM xok rUpH(Talyaa HUIIOH A0,
K MuKaopu rymyc as 0,81 to 1,03% mapauan TaBMHHHOKHH XOK NacT Ba
MHEHa, HUTPOTEeHH MHHepaiii a3 12,3 To 15,9 Mr/kr Japaya¥ TabMHHHOKHH
XOK MHEHA; MHKAOPH pocdop a3 6,40 To 7,14 Mr/KT napavan TABMUHHOKMH
XOK NacT; MAKIOPH Kamuii Sowan a3 216 To 240 Mr/kr qapayan TabMHHHOKHU
XOK MHMEHa acT. MyXMTH MOHXOM HBa3lIaBaHIaM ruaporeHn xoxk pH 8,0
HIIKOPHOKH MacT Medoian,

Hyxrau 3. A3 kabatn0-30 Ba 30-50 cM xox rupHdTaLyIa HUILOH 10/, KK
MikIopH Tymyc a3z 0,64 To 0,90% mapavam TabMHHHOKMM XOK nacr,
HHTPOTeHH MiHepanii a3 4,20 To 11,0 Mr/kr napavau TaBMHHHOKHH XOK NIACT;
MHKI0pH docdop a3 3,82 to 10,7 Mr/Kr 1apavan TABMHHHOKHH XOK HU3 TacT;
MHKIOpH Kanuii Gowan a3 244 To 280Mr/Kr mapauan TabMHHHOKHMH XOK
MHEHA acT. MyXHTH HOHXOM MBa3lIABAHIAH ruapored xoxk pH 7.9
MIIKOPHOKH nacTt Medoraz,

Hyxrau 4. A3 kabatu 0-30 pa 30-50 cM xok rupuTalmynsa HHLWOH A0,
ki Mukaopu rymyc a3z 0,71 to 0,85% mapauau TaBMMHHOKMH XOK macr,
HUTpOrenH MuHepani a3 9,12 to 17,4 Mr/kr gapavyan TAbMHHHOKHM XOK MACT
Ba MHEHA; MHKAOPH Gocdop a3 5,10 To 10,2 MI/KT 1apayan TaABMUHHOKHI XOK
HH3 NACT; MUKAOPH Kasuii Gowan a3 240 To 272 Mr/Kr gapayan TabMHHHOKHH
XOK NacT Ba MHCHA mebowan. MyXuTH MOHXOH MBA3lUARAHAAH TMAPOTEHH
xok pH 7,7 nkoproku nacr MeSowaz.

Hyxran 5. A3 uykypun 30-50 cM HaMyHaH Xoku rupudramysa HUIIOH
A0, Kit MUKIOPH rymyc 0,84 % napavan TABMHHHOKMM XOK MACT, HHTPOTeHH
MuHepani a3 7,82 To 10,5 mr/kr napayan TABMHHHOKMH XOK MACT; MHKIOPH
docopn pasor 6,40 To 9.43 Mr/Kr Kapauan TABMUHHOKK XOK a3 Xaj nacr;
MHKIOPH Kaimii a3 236 To 268 Mr/kr gapayau TABMHHHOKHM XOK MHEHA
meboman. MyXuTH HOHXOH MBA3IABAHAAM TMAPOTEHM XOK Goaf pH 7,7
HIIKOPHH NAcTpo A0PO acT.

Xynoca Ba TaBCHAXO
Aap HaTHYaH Ty3apOHHIAHM TAUIXMCH ArPOKUMMEBHH HaMYHaxXoH XOK
MAaBJIYM rapanil, KH HAMYHAXOM 3epHH GOwWa T a3 MOAIAXOH FH30HH HUTPOreH
¢ocop Ba xanmitnap mapavan macr, Kapop A0paHd. A3 MH JIHXO03 OJMMOHHU
MHCTHTYTH XOKLINHOCH Ba arpOXMMIS TABCHS MEHaMOAH, K1 Oapon Ganann
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. GapaoWITaHN FH30HOKMN TAPKUGH XOKH HYKTaXOH 3€PHHHYPHUXOH MabIaHHIO
/ OPraHuKi 60 uyHHH MEBED vetndoa 6ypaa wasa:
‘ 1.Iewr a3 ryzapounnanu LIYArOpH THPAMOXH BOPHA HAMYIAHM TIOPYH
Opranmki 0a Mukaopu 25-301/ra,

2. Uctnponan mypun mawbaaHum kapbamua 6o mewvepu N200 x 2:2
K03}.= 440kr/ra & MM KM HypUM MaBIAHNY cenmntpan amvuakn N140 x 2,9 =
406 kr/ra uctudona 6ypaa wasaz,

3. Hcrudonan nypum mabianum docdopn davon 6o mesepn 200 x
2,2=440 xkrira — map wakam ammodoc 46%. 70%- on map bacmn Tupamox
XAHTOMH LIYATOPH THPAMOXH JOXH/ KAPAA LIABAT.

4. Ucrndomau Hypun mMabaaHmu XJIOpHAM Kanuii 60 mevepu — K100 x
1,8 k03¢.=180xkr/ra.

Harnuaxon tamxncu namyrnaxon xoxn Sxabean w/x Mexpo6oa
MHKI0pH pH Ba Moaxon ruzon

‘Ioﬁumpuq)'ra{ Yykyp IF\'\I\'C mr/kr g
p/T | wypaunamyna i % pH | N- N- |N-NO:;+ | P, KO0
XOHXOK CM, 2 NO; | NHy | NNH, 05 %
1 | Hykran 1 0-30 | 1,1 g0 124 | 148 143¢:|:765 276
2 30-50 | 0,86 | ™" | 104 | 11,7 1,4 | 6,40 [ 256
3 |Hykran 2 0-30 | 1,03 g0 150 [ 16,0 15088187 1458240
4 _ IES0-SOREO.S 1R |55 [T11,0 [712.6 123 [ 6,40 | 216
5 | Hykran 3 0-30 | 0.9 79 [ 140 | 101 11,0 [10,7 [ 280
6 30-50 | 0,64 | "7 [ 560 | 3.70 420 |3,82 | 244 |
7 | Hykrau 4 0-30 0,85 77 22.8 15,7 17;498|810,28(00272 8]
3 B0-50 MO0V 1MIERS [W17,00]0117 9,12 [510 ] 2,40
9 |Hyxkran 5 0-30 | 0,84 ] 27180 [ 111 10,5 9,43 268
10 | 30-50 | 073 | © 6.0 | 830 7,82% 176,60 10236

Myxanpu urys6au sposusu XOK, 1. _-.; ,,,,, Awmunos I P
M egees; W/{%

Laprrnline Coce 2 Yl -

173



Canap

<

Bapou Tan6uK HaMyIaH¥ HATHYAXOM KOPU MIMHK JIUCCEPTATCHAN YHBOHYYH
VHCTUTYTH MIMHMIO TaXKUKOTHK JloHHIroxyu MumtuK Toqukucton Hosumosa M.C
nap Mas3yu “Tascupy Gab3e XOCHIaXoH ruTcepon 6a ny6ué (Phaselus vulgaris 1),
XaMuyH a(30HMIITAH3UMKYHAHa” Jap XOvardu AEXKOHWM “3appuHa’-H JAexau
SlkkaGen, yamoaTy aexot Mexpoboan Hoxusu Paiizo60a.

Macoxati o00BEeKTH MHTHXOOKapjamyza 9 COTMKPO TAIUKHJI HaMyna,
TaXKUKOT a3 conmu 2019 1o 2022 rysaponupa wynaacT. Ilemr a3 oro3 Ba Hypo
HaMyIaHH TAXKMKOT OMY3HILIH LIapOUTH 0OBEKT Myppa a3 Tapahy yHBOHYY OMYXTa

Iy 1.

WH caHaj XaMyyH Xy4yaTH TAacOUKKYHAHJaW KOPXOM MAMCCEPTATCHOHH

NEIIHUXO0M Kapaa aryaacT.
i, [y entirod-- P, Tagsans Cu it

Pox6apu xoyari Waqa603a 3.C. Lyardd IeXKos
Qv prigpuit)

Arpanom ~)” Canumos Y. o< \PPUHA®
oK % om
YHBOHYY OW Hosumosa M.C. fes- a,m.'e‘W;
« ~adg¢rBN
A PPYHA®

*2 Maaliapg 2or0 palions

P o0pe fods,
. "}

B e e
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PECINYBJIHKA TAIDKMKHCTAH
HAYUYHOQ-HCCIENAOBATEJILCKHUIN
HWHCTHUTYT

YYMXYPHH TOUHKHCTOH
HHCTHTYTH HJIMHIO
TAXKHYOTHH

TAIKHKCKOI'O HALHMOHAJIBHOI'O

AOHHIITOXH MHJLTHH
YHHUBEPCHUTETA

TOUYHKHCTOH

e
734025, w. OQywaude, xnédoun Pyaaki 17 734025, r.dymanbe, npocnekT Pynaku, 17
Ten./daxc. (992-37) 227-88-95 . Ten./daxke. (992-37) 227-88-95

e-mail: nii-tnu@mail.ru

a3« 42 » / % conu 2023 Ne

Y
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MABJIYMOTHOMA

Hona wyn 6a yuBonyy Hosumosa M.C. 6apou Tacaux, ku o3mouwu HUC -
CIICKTpOCKONUsH MHbpacypxpo 600 Makcagu MyalsH KapiaHH TapKHOH
Suoxumuseuu nyouné (Phaselus vulgaris 1.) map o3mounuroxu “Mapkasy TaxIwi Ba
TALWIXMCH MaBOA” TaXTH poxSapuu MyaupH o3mouiroxy maskyp Lllapunos P.H.
rysaponga iwypnaacr. Harugaxou ©Oapacromaga ©Gapou aps3éoud  Tapkubu
OuoxuMmuaBH, MyalsH  KapIaHM  KOHceHTparcusu  Hucbum  cadenaxo,

KapboruapaTxo, JMNHAXO Ba (PEHOIXO TABCHA LUYAAHM,

| mm—
‘/)iu\H’mﬂvn;,f\
T IANG

f / A

Myaupu osMouu.irjo:'(-j’.

X

IMapunos ®.H.
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Tamxucu XOKN X04arum 1exKoOHuM “3appuna”—u
aexau SAxkadenu 4/n1 Mexpo0oa 60 MyTaxacuCOHH
HNucrutyTn XokmmHoci Ba arpoxumusan AUKT

PaBanau omoga HamyAaHu
TyXMHUXO0H Jyoué (PhaseoLus
vuLgaris L.) nap 3apdu Ilerpu 6apoun
MyaiisiH KapJaHu a3XyJAKYHHH 00

Ca03u Ba uHknmodeéoun nyoué (PhaseoLus
vulgaris L.) 6av0 a3 kopkapa 60 1,3—
AUGTATNIATOHUIONPONIAH—2—0J1 1ap KUThau

03MOHM N

Yapaéuu oMoa HAaMy/AaHU
IKCTPAKTH TyXMuu Jyoué (PhaseoLus
vulLgaris L.)

Harnuau 0aba a3 rysaponnaanu dkcrpakTu Tyxvun ayoué (PhaseLus vulgaris L.)
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