Pazoen 4. duznonorus u 6GMOXMMHS PACTEHUH

In the amino acid composition of raw materials (3-leaf flushes), the main amount
is represented by proline (from 44 to 63 % of the total amount of all amino acids);
from 5 to 15 % are serine and valine and about 7 % are methionine. The largest
amount of amino acids is synthesized in May (on average 1 644 mg/100 g of raw
weight), in June the level of proline is 59.53 % from the total of all amino acids;
in August, in response to prolonged exposure to hydrothermal stress, the peak of
active accumulation of proline is observed on average up to 923 mg/100 g. When
processing raw materials into ready-made tea, the amount of amino acids decreases,
which is associated with oxidative deamination and their conversion into protein
compounds that are involved in the formation of tea flavor. There are slightly fewer
amino acids in black (483.0 mg/100 g) than in green tea (826.4 mg/100 g), since active
processes of oxidative deamination take place during the fermentation of black tea.
11 amino acids have been identified in 3-leaf flushes and ready-made tea. The level
of proline in the leaf can be used to assess the condition of plants. Statistical analysis
has shown the dependence of the amino acid content on the amount of precipitation.
When processing raw materials into ready-made tea, the amount of amino acids
decreases, which is due to the technological features of processing raw materials.
Varietal differences in the accumulation and transformation of amino acids are traced.

Key words: tea, cultivars, amino acids, hydrothermal stress, processing, black tea,
green tea.
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HCHBIO ,ZIaHHOfI CTaTbH SABJSICTCS OLICHKA BO3MOKHOCTH HCITIOJIB30BAaHUS (i)nyo-
pecHeHINH XJIOpohHIIa Ul THAarHOCTUKH (DYHKIOHAIBHOTO COCTOSHHMS pacTe-
HUH, UX peakIny Ha BO3JCHCTBHE cTpecc-pakTopoB. [1okazaHo, 94To peakius BUIOB
Ha JIefiCTBHE CTPECCOBBIX (PAKTOPOB MPOXOIHUT HE TOIBKO HA MOP(OIOTHIECKOM, HO
1 Ha (U3HOJIOr0-OMOXUMHYECKOM ypoBHE. PH3HOI0Tr0-OMOXUMHUYECKHE TOKa3a-
TEIIM OTPa’KalOT BCE OCHOBHBIC (DYHKIIMOHAIIBHBIE HAPYIICHUS U SBISIOTCS Oolee
YyBCTBUTEIBEHBIMH K HEOIAaroNpHATHBIM MPUPOJHBIM W aHTPOIIOTEHHBIM (DaKToO-
pam. Haumbonee BaXHBIM (DyHKIMOHAIBHBIM TOKa3aTeleM COCTOSHUS PacTCHUI
SIBJISIETCS aKTHMBHOCTh MX (porocmHTeTnyeckoro ammapara (PCA) Ha ypoBHE Jiu-
cra. B Hacrosiiiee BpeMsi, B CBSI3U C OBICTPHIMU M3MEHEHUSIMHU, KOTOPBIE TPOUC-
X0IiT B Onocdepe, 0cOOCHHO OCTPO BCTAET BOMPOC pa3pabOTKH HOBBIX METOOB
OIePaTUBHOTO MOHUTOPHHIA 32 OKPYXKAIOIICH Cpeloll ¢ BO3SMOXKHOCTh OLICHKH U
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ommcaHus (yHKINOHAIBFHOTO COCTOSHUS pacTeHwil. He ciydwaitno, 6onee 80 %
ONTUYECKUX METONIOB, UCTIOIB3YEMBIX IS OLIEHKHA (PYHKIIMOHAIFHOTO COCTOSHUS
pacTeHni, OCHOBAaHBI Ha HCITOJIb30BAHUH MHIIYKITUH (MIyOPECIICHIINHU XJIOPOpIILIA.
Hawnbonee yacTo ncnoiap3yeMbIM, OTIEPATHBHBIM U YYBCTBUTEILHBIM METOJIOM SIB-
JISITCSl U3MEPEHNE MHTEHCUBHOCTH ()IIyOPECICHIIUH XJIOpOohUILIa ¢ perucTpamuei
psiaa XapakTepucTUK MHIYKIUH (uryopectennnu xiopodpmnia (MDX). bombrryio
POJIb B U3y4YEeHUH (PIyopecLeHINU XJI0poduiuia U pa3padoTKe MeToga TUarHoCTH-
KW COCTOSIHUS paCTeHHUH yJeJIeHO B UCCIIEIOBAHUN MUYYPUHCKUX yuéHbIX. Pazpa-
OOTaHHBIN UMU METO € YCIICXOM HCIIOJIB3YETCA U B UCCIICAOBAHUAX, ITIPOBOAUMBIX
Ha 0aze OUL[ CHL] PAH. Meton xapakrepusyeTcsi BBICOKOH HHPOPMaTHBHOCTBIO
U YHUBEPCAILHOCTEIO, EMY IPHUCYIIA BBICOKAs CKOPOCTh aHAIN3a IIPU OTCYTCTBUU
TpyAoEMKUX onepaiuil. I caMoe miaBHOE, METOJ OTIMYAETCS Hepa3pyllarolluM
XapakTepoM u3MepeHuil. biarogaps yemy ero MOXHO MCIOJIb30BaTh ISl OLICHKU
MPOAYKTUBHOCTH U MOTPEOHOCTH PACTEHUI B MUKPO- U MaKpO3JIEMEHTHOM ITHTa-
HUU, BIUSHUS TOYBEHHOW 3aCyXH WM 3aCOJIEHUS, HU3KUX W BBICOKHX TeMIeparyp,
ONITHMH3AIINHY YCIIOBUI BBIPAIIMBAHUS PACTEeHUH M MOCAIOYHOTO MaTepraa, BbI-
SIBIICHHS] COPTOB YCTOHYMBHIX K 3200JIEBaHUAM, UCCIIEIOBAHUHU peakny (hOTOCHH-
TETHUYECKOTO anrapara pacTeHUH Ha aOMOTHYECKHUN CTPecC U T. 1.

Knrouesvre cnosa: dpnyopecueHius xjiopopuinia, JUCT, HOTOCHHTETUICSCKHM arl-
napar, crpecc, pyHKIIHOHAIbHOE COCTOSHHIE, THArHOCTHKA.

PerynupoBanue amanTHBHOCTH CEITbCKOXO3SHCTBEHHBIX KYIBTYp K CTpec-
copaMm Pa3IMYHON MPUPOIBI ABIAETCS LIEHTPATbHOMN 33/1aueil OTe4eCTBEHHOTO
arpoIpOMBIIIICHHOTO KOMIUIEKCa. B 1TaHHOM BOIIpOCe 3HAUUMBIM SIBIISIETCS
OILICHKAa peaKklUu pacTUTEIbHOTO OpraHM3Ma Ha BO3JEHCTBUE CTPECCOPOB
paznuuHoil npuponsl. [louck mHbOPMATUBHBIX METOMOB MM IleNed aua-
THOCTUKHU (DYHKIIMOHAJIBHOTO COCTOSIHUSI PACTCHUN BEAETCS MHOTUMH HC-
CJIEZIOBATEISIMH KaK B CTpaHe, TakK U 3a pyOeKoM, TaK Kak MPOAYKTHBHOCTh
PACTUTENBHBIX KYIBTYp ONPEAETSATCS HE CTOJNBKO MOTEHIIMATBbHBIMU BO3-
MOXXHOCTSIMH UX (POTOCHHTETUYECKOTO ammapara, CKOJIBKO CIIOCOOHOCTBIO
pacTeHus: GyHKIIMOHUPOBATh d(HPEKTUBHO U YIIENETh NMPU HEOIArONPHSIT-
HBIX YCJOBHUSIX Cpe/ibl OOMTaHHUs, TO €CTh OT MX CHOCOOHOCTH aJamTHpO-
BaThCsl K OKPY’KAIOLIUM YCIOBUSM [9].

Peakuus BUIOB Ha IeHiCTBHE CTPECCOBBIX (PAKTOPOB MPOXOIUT HE TOJIb-
KO Ha MOP(OJIOrMYECKOM, HO U Ha (PU3HOIOT0-OMOXUMHUECKOM YPOBHE, U3-
MEHEHHE KOTOPBIX MOXKET MPHUBECTH BIUIOTH JIO0 MOJHOTO BBINAJACHUS pac-
TUTEIBLHOTO coobmecTna [1, 5, 10].

OuU3M0I0r0-0MOXMMHUYECKHE MOKa3aTelld OTPakaloT BCE OCHOBHBIE
(GyHKIMOHATBHBIC HAPYIICHHS U SIBISIOTCS 00Jiee YyBCTBUTEILHBIMHU K He-
ONaronpusTHBIM MPUPOIHBIM U aHTPONOTeHHBIM (hakTopam. [TosTomy, mo
muenuto T.B. Hecrepenxo (2007), ieHTpaabHBIM METOJOIOTUYECKUM BO-
IIPOCOM KOHTPOJIsS (PUTOLIEHO30B SIBISIETCS MpodiieMa omnpesiesieHus Gpusuo-
JIOTUYECKOTO COCTOSTHUS pPACTEHUH T10 IIKaJIe KHOpMa — MaTtoiaorus» [24].
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[lo pesynbraTtam aHanu3a MHOTOYHMCIEHHBIX MCCIIEI0BaHUM, MPOBEAEH-
HOTO HaMH, OBbLJIO OTMEUYEHO, YTO BCE CTPECCOBBIE (DAKTOPBHI, NEHCTBYIOIINE
Ha Kakylo-JM00 4acTh pacTeHMs], TaK WM MHAYe, BIUSIIOT Ha (DOTOCHUHTES.
AKTHUBHOCTB (POTOCHHTETHYECKHUX (PYHKITHH CYIIEeCTBEHHBIM 00pa3oM ompe-
JeJigeT MPOAYKTUBHOCTh, YCTOMYMBOCTh K cTpecc-(pakTopam Jito0oi mpu-
pOIbI, aJlanTUBHOCTh W KU3HECTIOCOOHOCTh pacteHuil [3]. He ciyuaiino,
OJTHUM M3 Hauboyiee BaXKHBIX (PYHKLIHOHAJIBbHBIX MOKa3aTesiell COCTOSHUS
pacTeHul SIBISIETCSI aKTUBHOCTH WX (hoTocHHTEeTHYeCcKoro armapara (PCA)
Ha ypoBHe aucta [20]. 3nauenne @CA 00ycIOBIEHO KaK BaXKHOCTBIO MPO-
necca (GOTOCUHTE3a B JKU3HHU PACTEHUMN, TAK U €r0 BHICOKOM UyBCTBUTEIIb-
HOCTBIO K TOBPEXKIAIOIINM BO3JICUCTBUSAM OKpY Karouen cpeasl [8, 16, 29].

[Ipouecc poTocunTe3a 3aKioyaeTcs B MpeoOpa30BaHUM SHEPTUU CBE-
Ta B SHEPIHI0 XUMUYECKHUX CBs3eil. PoroxuMuueckas pabora ocyuiect-
BIISIETCSL B XJIOpOIUIacTaxX. DHEPrusi MOMIOUMIEHHBIX MMM KBAaHTOB CBETa
pacxonyeTcs TpeMs MyTIMU:

1 — ucrosib3yeTcst B CHHTE3€ YIIIeBOJOB ((poToXxuMmuueckas padbora);

2 — ipeoOpazyeTcs B TEIUIO;

3 — u30bITOK M3Myuyaercs B Bujae guyopecuennuu [20, 21, 30].

B nacrosiiee Bpems, B CBSA3U ¢ ObICTPBIMU U3MEHEHUSIMU, KOTOPbIE MPO-
HCXOMT B Ouocdepe, 0COOEHHO OCTPO BCTAET BOMPOC pa3pabOTKU HOBBIX
METO/IOB OIEPAaTUBHOIO MOHUTOPHUHIA 32 OKPYXKAIOUIeH Cpeioil ¢ BOZMOXK-
HOCTb OLICHKU M ONHCAaHUs (PYHKIIMOHAJIBLHOTO COCTOSIHUSI pacTeHU. AHa-
JIU3 JTUTEPATypbl MOKA3BIBAET, YTO OOJIBIIMHCTBO METO/I0B, UCIOIB3YIOIINX
ONTUYECKUE CIIOCOOBI PErUCTpalii, OCHOBAaHbI HA UCTIOJIb30BAHUM UHAYK-
uuu QryopecueHuny Xjaopopuiia, T. K. JaHHBINA MOKa3areilb 3aBUCHT OT
CBETOBOI'0 M BOJIHOTO PEXHMMa, TEMIEPATypPHOro (akTopa, MOYBEHHBIX yC-
J0BUH (YpOBEHb 00ECIIEYEHHOCTH JIEMEHTaMu NuTaHus, pH moyBeHHOro
pacTBopa u JIp.), OT aHTPOIOT€HHON HArpy3KH Ha pacTUTEIbHbIE O0OBEKTHI.

OnHUM U3 NEPCHEKTUBHBIX CIIOCOOOB OLIEHKH HETAaTUBHOIO BIIMSIHUS OKPY-
YKAIOLLEH cpeibl Ha HACAXKIEHUS SBIISICTCS peructpanus (payopecleHTHbIX Ha-
paMeTpoB, B YaCTHOCTH, 3aMeIIeHHOH (iryopectienimu (3d) xnopodwmia. Ha
BO3MOYKHOCTh UCIOJIb30BaHus 3M B kauecTBe yHHUBEPCAILHOIO MH(OpMATHB-
HOTO METOJIa MOHUTOPUHTA JUAarHOCTUKU (PYHKIIMOHAILHOTO COCTOSIHUSL pac-
TEHUI HEOIHOKPATHO YKa3bIBAJIOCh MHOTMMU aBTopamu [5, 10, 23, 28].

CriocoOGHOCTh  (DOTOCHHTE3UPYIOIINX OPTraHW3MOB HCITYCKaTh JUTATEIBHOE
CBeueHHeE BriepBbie 0OHapyxm Ctpernep u ApHoiba B 1951 . 310 siBneHue Bro-
CII/ICTBUH TIONYYMIIO Ha3BaHue 3amenyieHHas quryopectennus (3D) [2, 3, 10].

Emé ogaum u3 3eKTUBHBIX SBISIETCS METO J1a3epHO-UHIyIIHPOBaH-
HoW (uryopectieHiu (JIND), B cBsI3U ¢ TeM, YTO OH XapaKTEPU3YeTCs BBI-
COKOH YyBCTBUTEIIbHOCTBIO, ONEPATHBHOCTHIO, BO3MOXXHOCTBIO BBI3BIBATh
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HenuHenHble 3¢ dekThl dyopeciieHTHOro curHaina. Kpome Ttoro, ¢uyo-
PECLIEHTHBIE U3MEPEHUS HE IPUUUHSIOT BpeJa UCCIIELyeMbIM OpraHu3MaM
U CIOCOOHBI OCYIIECTBIISITh HEpa3pylIalomuid KOHTpoiab. K Hacrosmemy
BpeMeHu MeTobl JIN®D mupoko MCHOIB3YIOTCA B MCCIICIOBAHUSAX OKEeaHa
U atMocdepsl, peakMi Ha BO3HUKHOBEHHE 3a00J€BaHUN WIJIM MPOHUKHO-
BeHHE (puTonapasuTa, BHEIPEHUE JIa3ePHBIX METOIOB TIO3BOJISIET CTABUTH U
pelaTh 3aa4d MOHUTOPUHTAa HAa HOBOM KaueCTBEHHOM ypoBHe [11, 12].

HawuGonee yacto nCHonb3yeMbIM, ONEPaTUBHBIM M UyBCTBUTEIBHBIM Me-
TOJIOM SIBIISIETCS M3MEPEHNE HHTCHCUBHOCTH ()TyOpeCIeHIINN Xtopoduimia ¢
peructparpeit psaa XapakTepucTUK HHAYKIUH (IIyopecleHIIUN XJI0poQuiLIa
(MDX). Pagom uccnenoBareneii moka3aHo, 4TO HHTEHCUBHOCTD ()IIyopecIieH-
1My cHauyaja pesko (B teuenue 0,1-0,8 cekyHn mociie Hayajga OCBEIICHMUS)
BO3pacTtaet oT 6a30Boro ypoBHs Fo 10 makcumyma Fm, a motom nocrenenno
(B TeueHue 1-5 MUHYT) CHUXKAETCS 70, TaK HA3bIBAEMOIO, CTAIIMOHAPHOTO
ypoBHs FT [3, 4]. I'paduk n3menenus iayopecueHIuy OT MOMEHTa Havyaa
OCBEIICHUSA 10 JOCTIKEHUS cTallnoHapHoro ypoBHs (kpuBas UDX) necér
UHGOPMAITUIO O COCTOSTHUU (DOTOCHMHTE3UpYIoIIero ammapara [3, 4]. Bax-
HBIMU IMarHOCTUYECKUMHU XapaKTEPUCTUKAMU, OTIPEIEIIEMbIMU 110 KPUBOH
NOX, sBasieTcs:: MHACKC >KU3HECTIOCOOHOCTU, KOTOPBIM PAacCUMTHIBACTCS
KaK OTHOIIIEHNE MaKCHUMyMa (hIyOpecleHINH K CTAllMOHAPHOMY YPOBHIO U
ob6o3nauyaetcs kak Fm/FT; ckopocts craga ¢uryopecuieHnu 3a HEKOTOPhIN
IIPOMEKYTOK BPEMEHH, KOTOPBIH SIBISETCS YyBCTBUTEIBHBIM HHIUKATOPOM
u3MeHenuit B pabore @CA [3]. UnrubupoBanne poTOCHHTETUYECKOTO arma-
para pacTeHHUH MoJ| IEHCTBUEM CTPECOBOro (hakTopa OLIEHUBAETCS IO CTere-
HU cHkeHus BenumuuHbl nokasareneit K T, Kf n u Fm/FT pacturenbhbix
TKaHE! ONBITHBIX PACTEHUH MO CPABHEHUIO C KOHTPOJIbHBIMU PAaCTEHUSMH,
MPOU3PACTAIOIIUMH B ONTUMAJIBHBIX yCI0BUsIX [3, 17].

Tak, Ha npumepe pacrenuid Cucumis sativus L. aBTopaMu B yCIOBHSX
CBETOKYJIbTYPBI IOKa3aHa BO3MOYKHOCTb UCIIOJIb30BaHUS BO3PACTHBIX, Kaue-
CTBEHHBIX U KOJIUYECTBEHHbIX 3akoHOMepHOcTell DX nuctheB (M3MeHe-
HUS POPMBI MHIYKIIMOHHBIX KPUBBIX (IIyOpECICHIINH XJIOpOdUILIa U JHHA-
MuKH mapameTpoB UDX B TeueHne OHTOTE€HE3a JINCTA) U1l CPAaBHUTEIBHOTO
W3Y4YEHUS PA3NMYUA MEXKIY IOJHOCTbIO AKTUBHBIMU W IOJBEPrHYTHIMU
CTPECCOBBIM BO3/EHCTBUSAM PACTEHUSIMH [24].

[Ipu 5TOM, aBTOpPBI OTMEYAIOT, UTO MPHU OL[EHKE YCTOMYUBOCTH paCTe-
HUM HEOOXOIMMO YYUTHIBATh OHTOTEHETUYECKHE 0COOEHHOCTH, TaK KaK
B IIporecce crapeHus rakue nokasarenu MOX, kak «k MHAEKC KU3HECIIO-
COOHOCTH», a TaK)K€ HHTEHCUBHOCTH (POTOCHHTE3a, OOBIYHO CHMUIKAIOT-
cs. ABTOPBI CUMTAIOT, YTO 00 YCTOWUUBOCTH PACTEHHI K TEM UM HHBIM
CTPECCOBBIM (paKTOpaM MOXHO CYIMTH IO JUTUTEIBHOCTH «CTallMOHAP-
Horo nepuoaay kpuoit UG X. Hekotopeie cTpeccoBbie PaKTOPhI MOTYT
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YCKOPSITh OHTOTEHE3 JINCTA, a ApyTrHe (Hampumep, BUPYyCHbIC MHOEKITHH)
MOTYT €ro 3aMe/UIsATh. B mo0oM ciydyae OTKIOHEHHE JAJTUTEIbHOCTH «CTa-
LIMOHAPHOTO MEPUO/a» OT HOPMbI MOYKET CBUIETEIBCTBOBATH O I1aTOJIOTHUYE-
CKHMX U3MEHEHHSIX B paboTe (POTOCHHTETHIECKOTO armaparta [24].

@nyopecleHTHBII METO/I OLEHKH KOHLEHTPAIMH XJIopoduiia 1, CooT-
BETCTBEHHO, OOMJIMSI BOJOPOCIIEH HALLIEN IMPOKOE IPUMEHEHHE B 3KOJIOTUU
U THIPOOHOJIOTUH KaK MpHU padoTe ¢ MHTAKTHBIMHU BOAOPOCISIMH, TaK U C
9KCTPArupOBaHHBIMU U3 HUX pAcTBOpPaMU NUTMeHTOB [ 13, 25].

Komanera O.A. (2007) B cBoeil paboTe OTMEUAET, YTO CEIbCKOXO3Si-
CTBEHHBIC pacTeHUsl O0Jaal0T HU3KOW YYyBCTBUTEIBHOCTHIO K JCHCTBHUIO
Y®P 30HBI, HEraTUBHOE BO3JIEHCTBUE KOTOPOX BO3MOKHO IMarHOCTUPOBATH
M3MEHEHUEeM AuHaMUKH mapameTpoB UDX [15].

Havaux u Lannoye B cBoeili paboTe OTMEYarOT, 4TO (PIyopecleHIINs
xJopousia sBIsieTCS HAZSKHBIM MIPOCTHIM, U TIIAaBHOE, HEPa3pyAOIIUM
METOJIOM HCCJIEeIOBaHMsI BO3/IEUCTBUSA 3acyxH Ha pactenus [27]. Tak, y Ky-
Kypy3bl, IOJIBEPTIIEICS BOJHOMY CTpECcCy, HaOII01aI0Ch PEe3KOe CHIKEHUE
ko3 dunmenta ¢ayopecueHnnn XIopoduiuia U CHIbHOE WHTHOMPOBaHUE
MIEPEXO/IHBIX MPOIIECCOB UHAYKIIUU MeAsieHHOU (piyopecuienuunu. [Tpu atom,
B MPOLECCE BOCCTAHOBIICHUSI OBOAHEHHOCTH TKAHEH, OTMEUEHO MEJICHHOE
yracanue (GIyopecueHInN XJIOpOo(HIuIa, YTO yKa3bIBaeT Ha HEOOpaTumoe
MOBPEXKICHUE XJIOPOIUIACTOBBIX MeMOpaH [27].

B paborax Georgieva (2000) nmokazaHa BO3MOXHOCTb HCIIOJIb30BAaHHS
(iryopeciieHIY 715l OLICHKU BIIMSIHUSI HU3KUX TeMIIepaTyp Ha pacteHus [26].
B e€ nccnenoBanuy 0TMEUEHO CHIKEHHE (DOTOCHHTETHYECKOM aKTUBHOCTH, M3-
MepsIEMOM 10 CHIPKEHHIO KOI((PUIIMEHTOB yMEHbIIEHHS (ITyOpECLICHIIMH.

SInonckumu yuénpivu Norikane u Kurata mpociexuBaioch BIUSIHIE BOTHO-
ro cTpecca Ha pacteHus TomatoB [31]. Umu pukcrpoBavch TaHHBIC O TPaHC-
NUpalyy, CoAep>KaHUU XJIOPO(PUIUIa U COCTOSIHUU BOJBI JUI KOJTUYECTBEH-
HOH OILIEHKH (PU3HOJIOTHYECKIX U3MEHEHHUH B pacTeHusiX. Y 0JJHOBpEMEHHO,
PETUCTPUPOBAIIUCH MOKa3aTenu (DIIyopeCLeHINH, YTO MO3BOIUIIO YYEHBIM HE
TOJIbKO OOHAPYKUBATh PAHHUE MPU3HAKH BOJHOIO CTPECCa, HO U KOPPEIUpO-
BaTh COCTOSTHUE PACTEHUH C TaHHBIMU U3MEPEHUH (PITyOopeClieHIIUH U CAETaTh
BBIBOJI O TOM, YTO JJAHHBIM METOJ MO3BOJISIET OOHAPYKUTh PAHHUE TIPU3HAKU
BOJTHOT'O CTpeCCa y OTAEIbHO CTOALIMX pacTeHUI ToMaToB [31].

B uccrnenoBanun 3K0NIOTMYECKUX MPOOJIEM PAaCTUTENBHBIX COOOIIECTB
Tak>Xe HaXoJIUT cBOE mpuMeHenue Mmeron uamepenns UOX. Tak, psagom as-
TOPOB IMOKa3aHa MePCIEeKTUBHOCTh OLIEHKU (MIyOpeCLeHIINH XJIOpO(HILIa B
aHaJIN3€e PKOJIOTHUECKOTo cTpecca pactenuit [1, 10].

VYuéubiMu Cubupckoro @TH arpapHbix mpobieM B XOI€ CENEKITMOHHBIX
UCCJIEN0BAHUI OTMEUEHAa HEOOXOIMMOCTh YK€ Ha PaHHUX 3Talax OLIEHKU
MIEPCIIEKTUBHOIO MaTepuasa Ha yCTOMUMBOCTh K (hakTopam cpensl (3acyxe,
MIOBBILIEHHBIM U TOHIKEHHBIM TeMIIeparypam), BO30yauTensiM Oose3He,
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BpeaUTessiM U Jip. it aTux 1ieneit uMu pa3paboTaHbl TEXHUYECKUE CPEICTBA U
METO/IbI TMarHOCTHKU CEJIEKIIMOHHOIO MaTepualia, B TOM YUCJIe, perUCTPaTopbl
3ameyieHHoN (ryopectieHiun (3®) pacrenuit [2]. [Ipu npoBeneHnn uccieno-
BaHUI OHU PErUCTPUPOBATH 3aMEIJICHHYIO (TyOPECICHIIUIO JIUCTHEB SIPOBOM
MSITKOM TIIICHUITI B YCTIOBUSIX JEUCTBUS MOBBIIICHHBIX U MTOHMKEHHBIX TEMITE-
patyp Ha (hOHE XJIOPUAHOTO 3aCONICHHUs. BbUIO BBISIBICHO 3HAYUTEIBHOE U3ME-
HEHHUE YPOBHS U KUHETUKU 3D, 4TO CBUICTEIBCTBOBAJIO O HAPYLICHUSIX B MEM-
OpaHHBIX CTPYKTypax XJIOPOILIACTOB MPH BO3IEHCTBUH CTpecc-(haKTopoB [2].

Bonbiryto ponb B u3ydeHun (uryopectieHInu Xjaopoduiia u pa3paboTke
METO/Ia TMAarHOCTUKU COCTOSIHUSI PACTEHUM YJIENIEHO B MCCIICIOBAaHUM MUYY-
PHMHCKHX Y4EHBIX [3, 4]. ABTOPBI HE TOJIBKO M3yUYMJIM TEOPETUYECKUE BOIIPOCHI
JIMarHOCTUKH CTPECCOYCTOMYMBOCTH pacTeHU ¢ ucnonb3oBanueM DX, Ho u
pa3paboTanu psii TMarHOCTUYECKOTO 000PYI0BaHUS [UIsl PETHCTPAIIMU PEAKIHN
pactenuii Ha ctpecc no napamerpam MU®DX [3, 4]. ABTOpamMu OTMEUAETCA, YTO
METOJI XapaKTepU3yeTCsl BHICOKOW MH()OPMATUBHOCTHIO U YHUBEPCATBHOCTHIO,
eMy IMPUCYIIA BBICOKasi CKOPOCTh aHAJIM3a MPU OTCYTCTBUHM TPYHLOEMKHUX OIle-
paumii. I camoe miaBHOE — Hepa3pyLIAlOIIMK XapakTep U3MepeHuid. B cBs3u ¢
4eM, MpeaiaraeTcs UCTONb30BaHUE XJIOPOMULI-PITyOpECIEHIIMU ISl OLICHKU
MPOAYKTUBHOCTU M MIOTPEOHOCTH PACTEHUIN B MUKPO- U MAKPOAJIEMEHTHOM TTH-
TaHWU, BIUSHUS IOYBEHHOM 3aCyXH U 3aCOJICHUSI, HU3KUX U BBICOKHUX TeMIlepa-
TYp, ONTUMHU3ALIUK YCJIOBUI BbIpAIIMBAHKS PACTEHUM U ITOCAT0YHOIO Marepu-
aJia, BBISBIICHUS] COPTOB YCTOMUMBBIX K 3a00JIEBaHUSM, UCCIIEA0BAHUN PEaKIIU
(hOTOCHHTETHYECKOTO arapara pacTeHni Ha abMOTUIECKHi cTpecc U T. 1. [3].

B ®UIl CHI] PAH uccnenoBanusi peakiiMy pacTEHUIl Ha CTPECCOBBIE
(bakTophl pa3IMYHON MPUPOMABI TAKKE MPOBOIATCS C MCIOIH30BAHUEM Me-
TOJIa OLIEHKHU (PYHKIIMOHAIBHOTO COCTOSIHUS PACTEHUH 110 IapaMeTpaM Meji-
JICHHOW WMHAYKIMU (GIIyopecueHnn XjJopoduiia, pa3paboTaHHOTO MUYY-
PUHCKUMU KOJIJIETaMH, JJIsl YETO UCTOIb3YIOTCS pa3paboTaHHbIE KOJIJIETaMu
npruOOpBI. DTO MO3BOJSET OBICTPO PemIaTh BOMPOCH! OICHKH aIalTHBHOTO
NOTEHIIMAJa PACTEHUH, CTOSIINE TIepe/l HAIIMMU CeJIEKIIMOHEpaMu, (PU3HO0-
JoramMu u OMOXMMHUKaMH Ha COBPEMEHHOM ypoBHe [0, 7, 14, 18, 19, 22].

Taxum 06pa3zom, MPOBEAEH aHAU3 JIUTEPATYPHBIX UCTOYHUKOB, MTOCBS-
HIEHHBIX UCIOJIb30BaHUIO (PIyOpeclieHInH XJIopoduiiia Jis AUarHOCTHKU
(GYHKIMOHATBHOTO COCTOSIHUS pacTeHuid. [lokazana mepcrneKTUBHOCTH J1aH-
HOTO METOJ1a, €T0 ONIEPATUBHOCTH U TOYHOCTH. [[peuMyI11eCTBOM SIBIISECTCS U
HEepa3pylaoUi XapakTep U3MEPEHUH.
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APPLYING CHLOROPHYLL FLUORESCENCE
FOR DIAGNOSING THE FUNCTIONAL STATE OF PLANTS
(literature review)

Kunina V.A.

Federal Research Centre
the Subtropical Scientific Centre of the Russian Academy of Sciences,
Sochi, Russia; e-mail: ryndina.v@mail.ru

The purpose of this paper is to evaluate the possibility of using chlorophyll
fluorescence in order to diagnose the functional state of plants and their response to
stress factors. It is shown that the reaction of certain species to the action of stress
factors takes place not only at the morphological level, but also at the physiological
and biochemical ones. Physiological and biochemical indicators reflect all major
functional disorders and are more sensitive to adverse natural and anthropogenic
factors. The activity of photosynthetic apparatus in plants (PAP) at the leaf level
is the most important functional indicator of their state. Currently, due to the
rapid changes that are taking place in the biosphere, particularly acute is the issue of
developing new methods in operational monitoring of the environment with the
ability to assess and describe the functional state of plants. It is no coincidence
that more than 80 % of optical methods used to assess the functional state of
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plants are based on chlorophyll fluorescence induction. The most commonly used,
operational and sensitive method is the measurement of chlorophyll fluorescence
intensity with registration of certain characteristics for chlorophyll fluorescence
induction (CFI). An important role in the study of chlorophyll fluorescence and
the development of a method for diagnosing plants condition was given in the
research carried out by Michurinsky scientists. The method developed by them
is also successfully used in research conducted on the basis of FRC SSC of RAS.
The method is characterized by high informativeness and versatility, it is marked
by high speed of analysis in the absence of time-consuming operations. And above
all, the method is distinguished by the non-destructive nature of measurements.
Due to this, it can be used to assess the productivity and plants’ needs in micro-
and macronutrient nutrition, the effects of soil drought and salinity, low and high
temperatures, as well as in order to optimize growing conditions for plants and
planting material, identify varieties resistant to diseases and study the reaction of
photosynthetic apparatus in plants to abiotic stress, etc.

Key words: chlorophyll fluorescence, leaf, photosynthetic apparatus, stress,
functional state, diagnostics.
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OEHOJIOM YASA COPTA ‘KOJIXHUJA’,
IPU ETO ®EPMEHTAIIMA B BECKUCJIOPOJIHOM CPEJIE

IInaronoBa H.B., benoyc O.T.

Deodepanvhblil UCCI0068aMeNbCKULL YeHmp
«Cybmponuueckuii Hayunblil yenmp Poccuiickoll akademuu HayKy,
2. Couu, Poccusi, e-mail: oksanal91962@mail.ru

B craree npuBoxuTcs aHanu3 (eHONbHOrO KoMiiekca (peHosaoma) ToToBOro
yasi, IpOM3BeAEHHOrO U3 pacTeHuii copra ‘Komxuna’. McenenoBanue no u3ydeHnto
BIIMSIHUS PA3IMYHBIX CHOCOOOB TepepabOTKHU YaifHOTO CHIPbsS B TOTOBBIM HAIIMTOK
npoBe/IeHO Ha 6a3ze taboparopuu (HU3HOIOTHY U OMOXUMHH pacTeHuit denepaibHOro
HCCIIEIOBATENBCKOTO MeHTpa « CyOTponmiecKuid HayIHbIH TIeHTp Poccuiickoil aka-
JeMUHU HayK». YCTaHOBJICHO, YTO O30HUPOBAHHUE CHIPbSl YCUIMBACT (PEPMEHTALINIO
KOMIIOHECHTOB TaHWHO-KaTEXMHOBOI'O KOMILIEKca ¢ oOpa3oBaHHEM (hIaBOHOMIOB,
YTO CIIOCOOCTBYET YCHUJICHHIO CHHTE3a apOMaTHUYECKUX KOMIIOHEHTOB, 0Oeceyn-
Basl TMOSIBJICHNE OTIIMYMTENBHBIX MTPU3HAKOB YEPHOTO yas (apoMar HalUTKa, LBET U
SPKOCTh HACTOSI, €70 KPETOCTh M HACBIIIEHHOCTH). [IpH pa3inyHbIX YCIOBHUAX TPO-
M3BOJICTBA Has IO TEXHOJOTHH [ aba, KommuecTBO Tea(raBUHOB W TeapyOWUTHHOB B
I'aba TémHO B CBsI3W ¢ Hajm4ueM Tiporiecca (pepmeHTarmu B 2,3 pasa Oombliie, yeM
B ['aba cemioi. [lpu yanrHeHnn BpeMeHH (epMEeHTAIMU B KUCJIOPOIHON Kamepe ¢ 7
1o 24 gacoB conepkanue (raBonousoB yBeamuusaetrcs (TFs — 0,032-0,048 mr/r u
TRs — 0,132-0,528 mr/T, COOTBETCTBCHHO). BhIZiepKHBaHUE CHIPhSI B KaMepe, 3a-
nonsenHoi CO,, yCKopsieT MpoLecc OKUCTIEHUs TeaiaBUHOB B TeapyOUIHHbI Il 110
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