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[MpenioxeH MeTO KOJTMYECTBEHHOTO aHaIM3a COJEPKaHUsI HATypaJlbHOTO KayJyyKa B KOK-carbi3e Taraxa-
cum kok-saghyz E. Rodin 110 KOH1LIeHTpauMyu HUTpoKcuiibHOTO paaukaia TEMIIO, ancopbupoBaHHOTO B
o6pa3sliax KOpHs pacTeHMs. MeToa OCHOBaH Ha CpaBHUTEJbHOM aHAIM3€ MHTErpabHbIX MHTEHCUBHOCTEM
curHajoB DI1P B 3TaJIOHHOM U TMAarHOCTUPYeMOM oOpa3nax. PazpaboTaHHBII CITOCO0 aHaIM3a ITO3BOJISCT
OBICTPO M C XOPOIlIeid TOUHOCTBIO ONPENEJISITh COePKaHUE KayuyKa B TKaHSIX pacTeHUil 6e3 ero BblaeIeHU s

U3 KaydyK-coaepxalieit 6momMacchl.

Karouesvie cnosa: DIIP-cnexkmpockonus, namypaivHulil Kay4yk, chunoestii 300 TEMIIO, aspononHutii

gumompon, kok-caewviz Taraxacum kok-saghyz E. Rodin.

DOI: 10.31857/50006302923040130, EDN: KLNBLV

HartypanbHblii KaydyyK SIBJISIETCSI CTpaTerMyecku
BaXXHBIM ChIpbeM BO BceM Mmupe. Ero mupoBoe T1o-
TpebJieHUe COCTaBjIsieT MoYTH 11 MUJIJIMOHOB TOHH B
roJi, U CIpoc OBICTPO pacTeT. B HacTost1Iee BpeMsi 10-
JIsSI HaTypaJbHOTO Kay4yyKa, MPUMEHSIEMOTO B IIWH-
HOM MPOMBIIIJIEHHOCTH, COCTaBIsIeT TpuMepHo 50%
OT BCEX MCIIONb3yeMbIX BUIOOB KaydykoB [1—3]. B
ctpaHax FOro-BocToyHoii A3 — MOHOITOJIUCTOB B
MPOU3BOJICTBE HATYPAILHOTO KayuyyKa — CYIIIECTBYET
peanbHasi OWOJIOTUYECKAasT OMAaCHOCTh MOpPaXKEeHUS
MajbMbl T€BEU, KOTOpas SIBISETCS €NWHCTBEHHbBIM
MPOMBIIIVIEHHBIM MCTOYHWKOM HATypaJbHOTO Kay-
yyka. B TeyeHune nociaeaHux JIET NPOBOISTCS UCCIIe-
JIOBaHUSI 11O BbIpAllIMBAaHUIO aJIbTePHATUBHbBIX Kaydy-
KOHOCOB, B TOM 4YHCJIe KOK-carbiza Taraxacum kok-
saghyz E. Rodin, B yCI0OBUSIX YMEPEHHOIO KJIMMarta
[1, 4]. OmHako pa3BUTHE PACTEHUI U CKOPOCTh CUH-
Te3a KayuyykKa B HUX TIPOUCXOJUT CIAUIIKOM MEIJIEH-
HO, YTOOBI IPOU3BOJACTBO ObLIO peHTadeIbHbIM. Ha-
YYHO-TEXHUYECKas MpodaeMa 3aKJIIoUaeTcsl U B MaK-

Cokpawenue: TEMITO — 2,2,6,6- TeTpaMeTWI-TTUIIEPUINH- 1 -
OKCHJI.

CUMaJbHON WHTEeHCU((pUKALIMM TMpoliecca pocTa
pacTeHMI1-KayYyyKOHOCOB, 1 B CYIIECTBEHHOM YBE-
JIMYEHUM BBIXOJA LIEJIEBBIX MPOAYKTOB. KiloueBbIM
HaIpaBJICHUEM B pellIeHUU MPoOJieM MPOIYKTUBHO-
CTH KOK-CarbI3a SIBJISIFOTCSI TeHHO-UHXKEHEePHbIE pa-
OOTHI 110 MOAUGUKALIUY €ro TeHOMA C 1IeJbIO MOJIy-
YEeHUST pacTEeHUI TOCTATOYHO BBICOKOI MPOU3BOIN-
TEIbHOCTA II0 KayuyykKy [5]. st  ycKopeHus
CEJIEKLIMOHHBIX paboT IO OTOOPY M Pa3MHOXKEHUIO
9K3EMIUISIPOB C BBICOKOM CKOPOCThIO OMOCHHTE3a U
HAKOIUIEHUSI HaTypaJIbHOTO KaydyKa TpeOyeTcsl Me-
TOIMKA YCKOPEHHOTO aHajin3a COACPKaHUS KaydyKa
B KOPHSIX PaCTeHUIA.

Pa3paboTku MeTOI0B Ka4eCTBEHHOTO U KOJIUYe-
CTBEHHOTO aHaJin3a HaTypaJlbHOTO KaydyKa MMeIOT
JIaBHIOIO W OOIIMPHYIO HWCTOPUIO, OOYCIOBICHHYIO
OTrPOMHBEIM OOBEMOM €T0 IPaKTUYECKOTO MCIOJIb30-
BaHud [6]. Haubombllee pacrpocTpaHeHUE TTOTyIrl
rpaBUMeTpuueckKuit Metrod. OH COCTOUT B 3KC-
TpaKIUM KaydyyKa M3 BBICYLIEHHBIX W AUCIIEPTUPO-
BaHHBIX YaCTE pacTEHUSI-KaydyKOHOCA, BBIACICHUS
Kay4yyKa U3 3KCTpaKTa W B3BEIIUBAHUSI €r0 IOCTe
cymku. ITyoimkauymy Ha 3Ty TeMY MOXHO BCTPETUTh
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B 30-x romax XX Beka [7]. B mocnenyioiime roms Me-
TOI OBLI CYIIECTBEHHO yCOBepIIeHCTBOBaH [8—11].
O4eBUIHOE TOCTOMHCTBO TPAaBUMETPUISCKOIO METO-
Jla 3aKJIIOYAETCsI B TOM, UTO OH SIBJISIETCSI aOCOJIIOT-
HBIM MeTonoM. CylieCTBEHHBIM HEIOCTATKOM 3TOTO
METOJa SIBISICTCS IIUTEIbHOE BpeMs aHalln3a U He-
00XOIMMOCTb UMETh 3HAYUTEIbHOE KOJIMYECTBO MC-
XOIHOTO MaTepuayia. B mocienHee BpeMs1 1151 KOJIM-
YeCTBEHHOI'0 aHaJin3a HaTypaJIbHOIO KaydyKa WH-
TEHCHMBHO pa3BUBAacTCSI MeTod WHQpaKpacHOK
crekTpockormuu B ommkHeM WMK-mmamazone (pyc-
ckasi aboopeBuatypa BUK, anrnmiickas — NIRS)
[12, 13]. Ucnonb3oBanue mepeHocHbIX BUK-crek-
TPOMETPOB 0Ka3aJIOCh BeChMa IPOIYKTUBHBIM IS
OILIEHKM KayecTBa KaydyKOHOCOB IIPY UX BhIpalllBa-
HMU Ha TpyHTe. MeTol, ogHaKo, 00J1agaeT HEBBICO-
KOl TOYHOCTBIO, YTO TPEOYET 3HAYMTEIILHOTO KOJIU-
yecTBa U3MEPEHMI (10 COTHU) IJ1s1 Habopa CTaTUCTU-
KM Y MOJy4YeHHUSI HameXXHOTo pe3yibraTta. [lo aTtum
MPUYMHAM I HayYHbIX UCCJIENOBAHUI1, HAIIpUMED,
B TeHHO-MHKEHEPHOIi 00JIaCTU, UCIIOJIb30BaHUE ME-
Tona MK-crneKTpocKonmuy BCTpeUaeT cepbe3HbIC 3a-
TpygHeHusi. K HacrosieMy BpeMeHU pa3paboTaHbI
CIIEKTpOCKONMWYECKUil MeTton B OmmkHem MK-nua-
ma3oHe 1 METOoJ ¢ ucnojb3oBaHueMm M P-pemakco-
meTpa [14]. OmHako OoHU TPeOYIOT 3HAYMTEIHHOTO
BpeMeHU 1 o0beMa HCCISAyeMOro MaTepuaia u oT-
JIMYAIOTCS OONBIION TPYAOEMKOCTBIO.

Pa3zpaboTka O0CTaTOYHO OBICTPOTrO cIiocoba
omnpeaesieHUs Coaep>KaHUS MaJIbIX KOJIMYECTB Kaydy-
Ka HEMOCPEACTBEHHO B KOPHSIX PAacTeHUS 3HA4YW-
TEJbHO YIIPOCTUIIA ObI OLIEHKY 3(M(MEKTUBHOCTU pa3-
JIMYHBIX IIPUEMOB MO MHTEHCU(UKALIMM pOCTa U
MPOU3BOIUTEIILHOCTU PACTEHUIA II0 1IEJIEBBIM IPO-
JIyKTaM. OTa mpodaemMa MOXET ObITh pellieHa C TOMO-
o Metona DIIP cinHoBoro 30H1a. MeTon CItmHO-
BOT'O 30HIA IIMPOKO MCHOJB3YETCS IS MCCIea0Ba-
HUS pa3audHbIX coequHeHuit [ 15—19]. Cnekrp DITP
HUTPOKCUJIBHOTO pajrKaja MpenocTaBiseT uH(op-
MaIlUIo O XMMHWYECKUX peaKIMsIX, JOKaIbHOI MOJie-
KYJISIPHOM ITOIBMXXKHOCTH, TTOJISIPHOCTH, MOJIEKYJISIP-
HOM OopraHM3allii ucciaeayeMoii cuctemMbl. B HacTo-
seil paboTe JaHHBII MeToHA ObLI MCHOJb30BaH IS
onpeaesIeHUS KOJIMYeCTBa KaydyKa B KOPHSIX KOK-Ca-
rbi3a.

Henp HacTogmieit paboTel — pa3paboTKa MeTona
KOJIMUYECTBEHHOI'0 MUKpOaHaan3a KaydyyKa B KOPHSIX
KOK-carbi3a, BhIPAILleHHOIO in Vitro 1 B (DPUTOTPOHE
asponoHHoi mogudukanuu [20]. B kayecTBe pene-
POB IUIST TPAIyMPOBKHU METOAAa MCIOIb30BaINCh 00-
pas3ibl KOPHSI KOK-carbi3a, B KOTOPBIX COAepXKaHUe
Kaydyyka ObLIO OIpenesieHO TpaaAullMOHHBIM IpaBU-
METPUIECKUM CITOCOOOM, — DKCTPAKIINEH U3 KOPHSI.
I[MpuHUIMTIMATBHOE OTJIWYME MPEMIOXKEHHOTO B Ha-
crosiieit paboTe MeToaa OT rPaBUMETPUYECKOTO 3a-
KJTIOYaeTCs B TOM, YTO pa3pabOTaHHBIN CITOCOO aHa-
JIM3a He TpeOyeT BhIIeIeHUs KayayKa U3 pacTeHUsI, a
MPOBOAUTCSI HEIOCPEICTBEHHO B 00pas3lax BbICY-
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HMIEHHOIO0 KOpHA — MecCTa €ro OMocuHTe3a U

HaKOIIVICHUA.

OKCITEPUMEHTAJIBHAA YACTb

Pactenus Kok-carbiza BeIpaimuBaid 70 CyTOK B
YCIIOBUSIX in Vitro m 35 CyTOK B a3pOIIOHHOM (bUTO-
TpoHe [20]. OOpas3upl KOpHE#H BBICYIIMBAIA MPU
60°C B cymmiibHOM IIKagdy B TeueHUe 16 4, moce ye-
ro U3MeJIb9ain Ha mapoBoiit MmenpHue KM1 (MLW,
I'’IP) (3000 06/mMuH, Macca 1apa 0.2 Kr, npuiarae-
Mas Harpy3ka 20—30 H, peryimpoBka Harpy3ku 3a
cueT momaum Toka 173—272 MA) mo IoJiydeHUs 4a-
cTull pasmepoM IpuMepHo 20 MkMm. Pasmep gactuig
KOHTPOJUPOBAIIH, TIPOCEUBast X 4yepe3 CUTO 20 MKM.
DKCMepuMeHTATBHBIM ITyTeM YCTaHOBJIEHO, YTO Ta-
Kasl CTeNeHb OTUCIIEPCHOCTU CcyOcTpara HeooxommuMma
W TSI TIOJTHOTBI 3KCTPAKIIUM U TSI OITUMAJTBHOM a1~
COPOIIMY CTAOMITLHOTO pagrKaja Ha YaCTHIIaX KOPHSI
KOK-carbi3a.

g TipoBegeHUsT TPaBUMETPUUECKOIO aHalin3a
Kay4yK 3KCTparupoBaiv U3 JUCIIEPTUPOBAHHOIO CY-
XOT0 KOpHsl. B KauecTBe 3KCTpareHTa MCIOJb30BaIN
XJI0poopM. DKCTpaKIHIO MPOBOAWIN B alllapare
Coxkcrera B TedeHue 3 4 rpu 60°C. Kaydyk BbIcaxKu-
BaJIM U3 9KCTpaKTa TPEXKPATHBIM U30BITKOM 3TUJIO-
BOTO CITUPTA, IPOMBIBAJIM BOJOM, allecTOHUTPUIIOM U
STUIOBBIM criupToM. OOpas31bl JOBOIMIIN IO TTOCTO-
SIHHOTO Beca B ITpoliecce CYIIKU B TeUeHUE CYTOK P
temmnepatype 60°C.

IIpoueHTHOE conepxanue kayuyka (W
CYXOM KOpHE OIpeelIsiiiv o (popMmyJie

ay> 0) B
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06111 XM
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KOpPHSI

Kay4

x 100%,

Kayy

e Vo, — o0uuii 06beM CKOHUEHTPUPOBAHHOIO
XJIOPOGOPMEHHOTO IKCTPAKTa (M), Vs — 00BEM

AJIMKBOTBHI  XJIOPO(POPMEHHOIO 3KCTpakTa (M),
M qyq —Macca Kkayuyka B Ipobupke (1), My pyq — BEC

o0pas3iia Cyxoro KOpHsI, B3SITOTO Ha 9KCTPaKIIUIO (T).

CrabuIbHBI HUTPOKCWIbHBIN pagukain 2,2,6,6-
teTpameTun-nunepuaut-1-okcun (TEMITO) (Sig-
ma-Aldrich, CIIIA) ncnonb30BaIn B Ka4yeCTBE CITH-
HoBoro 30HAa. B ammynax miist DI1P-criekrpockonum
B3BEIIMBAIU MO 7 MI' MOPOIIKOOOPA3HOTO KOPHS
Kok-carerza. TEMITO BBoguim m3 ra3oBoii (pasbl
IIpu KOMHATHOI TemmepaType. s 3Toro ammyJbl
noMelaau B 3KcukaTop oobemMoM 200 MJ1, B KOTOPOM
Haxomuiochk npumepHo 7 mr TEMITIO. Ontumanb-
HOE BpeM:I SKCHO3ULIMH, 00eCIIednBaloliee ImoayJde-
HHe HanboJiee TOYHBIX U XOPOIIIO BOCITPOM3BOIMMBIX
pE3yIAbTaTOB, COCTABIISIIIO 7 MUH, TIPU 3TOM KOHIICH-
tpanmg pagnkana TEMITO B o6pa3iiax He TIpeBhITIa-

na 1-10~> M. Tocie BBeneHuUs paguKana aMITyJIbl C
obpasliaMu 3aranBaju.
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Puc. 1. Cnexktpsr DI1P HUTPOKCWIBHOTO paguKaia B
KOK-carbi3e (crekTp /), B HaTypajJbHOM KaydyKe (CIeKTp
2) u unynuHe (cnektp 3). Temnepartypa 20°C.

Cnektpbel DIIP TEMIIO peructpupoBaiu Ha
cunekrtpoMmerpe EMX (Bruker, I'epmanust) B LleHTpe
KOJIJISKTUBHOTO MOIb30BaHusI «HoBble MaTepHaibl 1
texHojiorn» UbX® PAH. 3HaueHre MUKPOBOIHO-
BOI1 MOIITHOCTH B pe30HATOpPE COCTaBJIsLIO 2 MBT, aM-
mwaryga monyissuuu — 0.5 I'c. Jnsa ompemeneHust
MarHUTHO-PE30HAHCHBIX MapaMeTpOB  CIIEKTPOB
BITP ucnons3oBanu nporpamMmmbl WINEPR u SIM-
PHONIA (Bruker, I'epmanwus). Bpemst Koppeasauumn
BpalllcHUsI T 30HJa PAacCUUTHIBAIU IO CJeayroleit

dopmymne [16]:

T=6.65x 10“’AH+( /1%_ - 1),

+ o
rac AH"W — mMprUHA HU3KOIIOJbHOM KOMITOHCHTDLI

CIIEKTpa, I /I — oTHOIIEeHNEe UHTEHCUBHOCTEM HU3-
KOIIOJIbHOM U BBICOKOITOJIbHOII KOMIIOHEHT COOTBET-
ctBeHHO. LIupuHy JMHUKU U KOHCTAHThI CBEPXTOH-
KOTO B3aMMOJICICTBIS ONPeneIsIiIi HeIIOCPEACTBEH -
Ho u3 cniekTpoB DITP pagukana.

JI1s1 moJTydeHUsT KOPPEKTHBIX Pe3yIbTaTOB B KaX-
JIOM  3KCIIEpUMEHTE  HaCBhIIIEHWE  paauKaaioM
TEMIIO aHanu3upyeMbIX OOpa3lloB M 3TajJOHOB
IIPOBOAMJIM OMHOBPEMEHHO B OTHUX U Te€X XE YCJIO-
BUSIX, a crieKTpbl DITP Bcex 00pa3110B 3aIIMCHIBAIN C
OIVMHAKOBBIMU MMapaMeTpaMu.

PE3VJIBTATBI 1 OBCYXIEHHUE

ITpexnae Bcero oTMETUM, UTO MCCIEAOBAaHHBIE 00~
pasiibl KOpHeil KOK-carbi3a cofepKaTr COOCTBEHHBIN
HaTuBHBIK curHan OIIP: cuHmier ¢ g-dakrtopoMm
2.0044 £ 0.0001 u mmmpuHoit tuHuu AH=7.0 + 0.5 I'c.
JaHHBIN curHana oOyclOBJEH, MO-BUAMMOMY, PaIu-
KaJlaMU, BO3HUKAIOIIIMMU B PACTEHUSIX B pe3yJibTaTe
onoxuMudeckux peakiuii. Kak 6yaet mokazaHo HU-

K€, UMEHHO 3TOT CUHIVIET HaKJaablBaeTCsl Ha 1IEH-
TpaJbHYI0 KOMITOHeHTY DI1P-curHaia HUTPOKCHITb-
HOTO paauKaja W He MO3BOJISIET MPOBOMUTL aHAIU3
MO0 UHTETPAIbHON MHTEHCUBHOCTHU BCETO CIEKTpA.

Crrektp BITP TEMIIO B KOK-carbI3e IpeacTaB-
JieH Ha puc. 1 (criekTp /). AHaJIOTMYHbIE CIEKTPHI
OB 3apeTUCTPUPOBAHBI 111 HUTPOKCUJILHOTO pa-
IMKajia, BBeIeHHOro B 3iactoMepsl [15]. Ha puc. 1
Takke npeactasiaeH cnekTp TEMIITO B HaTypajibHOM
Kayuyke (criekTp 2). BpemeHa Koppensiiiuu Bpallie-
g TEMITO n ero n3oTpoITHBIE KOHCTAHTHI CBEpX-
TOHKOTO B3aIMOJICIICTBMSI B KOK-CaTbI3¢ COCTABJISIIOT

1=3.010""¢cu an = 15.5T'c, B HaTypaJIbHOM Kay4y-

ke 1=2.010"""¢cn an = 15.4 T'c. Cnexrp DI1P Hut-

POKCUJIBHOTO paguKaja B MUHYJIMHE — BTOPOM OCHOB-
HOM KOMITIOHEHTE pacTeHUsI — IMPEACTaBIsIeT cO00it
mupokuii cuHrier (puc. 1, crexkrp 3). OueBUAHO,
yro TEMIIO He pacnpenessieTcs B cpelie MHYJIMHA.
[Iupokuii CUHTJIET BO3HUKAET BCJICICTBUE BHICOKUX
JIOKQJIbHBIX KOHIIEHTPALIMI paguKajaa Ha IMTOBEPXHO-
CTH 3TOTO COETUHEHUSI.

biuzocTh BETMYMH OCHOBHBIX ITapaMeTpPOB HUT-
POKCHUJIBHBIX PaAKaJIOB (BpeMsI KOPPEISILIMU 1 KOH-
CTaHTa CBEPXTOHKOI'O B3aMOJICHICTBUS U OTCYTCTBUE
TpUIJIETa B UHYJIMHE JaeT BO3MOXHOCTb TIpearioia-
rath, YTo B Kok-careize TEMIIO nokanusyercs uc-
KJIIOUMTEJIbHO B KayUYyKOBBIX TOMEHaX, 1 TaKUM 00-
pa3oM TIO3BOJISIET UX OOHapyXuTb. PakT u3dupa-
TenbHOM copouum pamukana TEMIIO Ha yactunax
KayyyKa ITOTBEepXKIaeTcs ellle 1 TeM, YTO IOocje yaa-
JIEHUS KaydyKa U3 o0pa3ia 6MoMacchl 9KCTpaKIIUEn
HEMNOJIIPHBIM PacTBOPUTEJIEM B OCTABIIEMCSI MaTe-
puaje TpuruieTHbIe crieKTphl DITP BHOBL BBeIEeHHO-
ro TEMIIO He peructpupyiorcs.

Hcrons3yst maHHYI0 OCOOCHHOCTH JIOKAIU3aln
HUTPOKCUJIBHOTO paJuKalia B KOK-carbi3e, Mbl Mpe/i-
JlaraeM METOJ, aHaJIn3a KOJIMYECTBEHHOIO CoaepXKa-
HUS KaydyKa B 3TOM PACTeHMHU: 4eM OOJIbIIIe Kaydy-
KOBBIX 00J1acTeli COmepKUT oOpasel], TeM OOJIbIIe
MECT IS JIOKAJIM3allM HUTPOKCMJIBHOTO paguKaa,
TE€M BBIIIIE €0 KOHIIEHTpaIMs B 00pa31ie U, COOTBET-
CTBEHHO, TeM OOoJibllleé WHTEHCUBHOCTh CHUTHaja
BITP. B mtaHHOM paccCMOTPEeHUH MPEANOI0XKEHO, YTO
pacnpenelieHre KaydyKOBbBIX JOMEHOB Ha ITOBEPXHO-
CTU TOYHO TaKoe€ Xe, Kak U B 00beMe obpasia.

st TIpoBepKU TIPEIJIOKEHHOTO METOA aHaJIn3a
OB BBITTOJHEHBI HECKOJIbKO CEpUil SKCIEPUMEH-
TOB C pa3HBIM coAep>kKaHMeM KaydykKa B oOpasiax. B
Ka4ecTBe WUIIOCTpPAlUM Ha PHUC. 2 COIOCTaBJICHBI
criektpbl DTTP TEMITO B o6pasiiax, mosydeHHBIX 13
BBICYLLIECHHOM M3MEJIbYEHHOI TKAaHW KOPHSI pacTe-
HUSI KOK-Carbl3 B IBYX cepusiX «A» 1 «B». Cepun BbI-
MOJIHEHBI B Pa3HOE BpeMsI M C pa3HBIM I1aroM IIO
MPOLIEHTHOMY COJAEpXaHWIO0 KayuyykKa B oOpasliax.
IMpoueHTHOE codepkaHUe KaydyKa ObLTIO onpeaeie-
HO C TIOMOIIbIO 3KCTPAKUIMU OPraHUYECKUMU pac-
TBOPUTEJISIMU (IPaBUMETPUUECKUI METOL).
BUO®U3UKA Ne 4
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(a) (6)

4.3% A N A

7.2%

17.5%

3460 3480
MaruautHoe 11071¢e, ['c

3460 3480 3400 342 3440

MaruautHoe 11071€, I'C

3400 3420 3440

Puc. 2. Criektpsl DI1P HuTpokcmibHoro pannkaia TEMPO, BBeneHHOTO B cepur «A» 1 «B» 00pa3iioB KOK-carbiza ¢ pa3JIMIHbIM
colepKaHUeM HaTypalbHOro kaydyka. LlMdpamuy ykazaHO TpPOLICHTHOE COIEpXKaHMe KaydyykKa B oOpaslie, OIpeieseHHOe

TpaBUMETPUYCCKUM CITOCOOOM.

CriexTpsl Ha pucC. 2 TIPeACTaBJICHBI B OJMHAKOBOM
Macitadbe st cpaBHeHUS. OTMETHM, 4TO BpeMs
KOppEJISILMY BpallleHUsI HUTPOKCUILHOTO paguKaia
BO BCEX MCCJIEIOBAaHHBIX 00pa3liaXx KOK-carbi3a Oiu-
HakoBo. Kak BUIHO U3 3THUX CIEKTPOB, OOJBIIEMY
MPOLIEHTHOMY COJIEPXKAaHUIO KaydyyKa COOTBETCTBYIOT
60JIee UHTEHCUBHBIC CITEKTPHI.

s KOJIMYECTBEHHOTO OTNpeneyeHusl coaepxka-
HUS KayyyKa B 00pa3liax KOK-carbi3a UCTOJIb30BAIN
HU3KOIIOJIbHYIO KOMITOHeHTY ciektpa TEMIIO, 1o-
CKOJIbKY Ha Hee HEe HaKJIaJlbIBalOTCS JOIMOJHUTEb-
Hble HAaTUBHbIE CUTHAJbl, 3aMETHO HCKaXawolliue
COEKTp MpU MaJIbIX KOHILEHTpalMsIX Kaydyka

(cepust «B»). Ha puc. 2 B cepun «B» HU3KOMOJIbHbIE
KOMIIOHEHTBI CIIEKTPOB 00BeIeHbI ITYHKTUPOM. B Ka-
YeCcTBE CPaBHUTEILHOTO TapaMeTpa ObLla BBIOpaHa
€e MHTerpajbHasi UHTEHCUBHOCTB [1,:

I, = I'AH?,
roe { — MHTEHCUBHOCTh HU3KOIIOJIbHOI KOMIIO-
HEHTHI cIieKTpa, AH — ee IMpuHa.

CopepxaHue KaydyyKa OMpeAeisivi, CpaBHUBas
BEJIMYMHBI MHTErpPajbHON WHTEHCHUBHOCTHM HU3KO-
MoJIbHOM KOMITOHeHTHI curHaiza DIIP TEMIIO B
aHaJIM3MpyeMoM obpaslie U B 3TajoHe. B Ta6m. 1

TaﬁJmua 1. HpOHCHTHOC COACPKAaHUEC KaydyKa B 06pa3uax KOK-Carbl3a, OoInp€acJI€HHOC rpaBUMETPUIYCCKUM METOIOM U

METOJOM CITMHOBOIO 30HAA IO MHTCHCUBHOCTU CUTHaJIa

Ne Kayuyk, % HNuTteHcusBHOCTS [, Kayuyk, %
obpasua (rpaBUMETPpUYECKUIL METOM) yCII. efl. (BITP-metom)

Cepus A

4.3 3900 3.5

7.2 7700 6.8

17.5 20100 17.5%

Cepus B

1 1.3 4746 1.4

2.8 9327 2.7

5 16846 5%

*— npOHCHTHOC CoacpXKaHUEC KaydyyKa, OTHOCUTEIIbHO KOTOPOI'O paCCUYUTBHIBAJIMCh 3HAUYCHUS B IPYTUX o6pa3uax B DI1P Metone.
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Puc. 3. 3aBUCMMOCTb MHTETPAJIbHOI MHTEHCUBHOCTH CUT-
Hazna DI1P TEMIIO ot KoindecTBa HaTypaJbHOTO Kaydy-
Ka B o0pasiax oobeIMHEHHOM («A» + «B») cepum.

TIpeICTaBICHBI PE3YIbTaThl pacdeTa, a TaksKe ImoKa3a-
HO U3MEHEHME WHTerpajbHO WHTEHCUBHOCTU B
crektpax OITP TEMIIO st aByx cepuii mpu U3Me-
HEHWY KOHIICHTPAIIMM KayJdyKa B oOpasiie.

B xaxmoii n3 npencraBJIeHHBIX CEPU U3MEPEHUS
MPOBOJAMJIN B OJHOM 1IMKJIE pabOThl, HO MOKa3aHUs
caMUX Cepuii CHUMAaIUu B pa3HBIX COOTBETCTBYIOIINX
ukiaax. CieayeT OTMETUTD, YTO OAMHAKOBBIM KOJIW-
YyecTBaM KayudykKa B PasHbIX CEPUSIX COOTBETCTBYIOT
pa3InYHble ”THTEHCUBHOCTU. DTO OOBSICHSIICTCS TEM,
YTO KOHIIEHTpalMs acOPOMPOBAHHBIX HUTPOKCUJIb-
HBIX paJiMKajoB B oOpa3liax 3aBUCUT OT MHOI'MX Ila-
paMeTpOB, B YaCTHOCTH, OT JaBJICHUS ITAPOB HUTPOK-
CWJIBHOTO pajuKajia U BpEMEHU HX HaxXOXICHUS B
akcukarope. Haxe HeOoJblIMEe U3MEHEHUSI B JaH-
HBIX ITapaMeTpaxX CKa3bIBaIOTCSI Ha MWHTCHCUBHOCTU
BITP-nunwuit. [TocKoabKy BHYTPU CEpUi OTHOIIICHME
MHTEHCUBHOCTb/Macca KayuyyKa COXpaHsIeTCsl TOCTO-
STHHOM, TO pe3yJIbTaThl U3MEPEHUSI UHTEHCUBHOCTEM
B 00€1X CEpUSIX MOTYT OBITh MMPUBEIECHBI K €IUHOMY
MaciTady (puc. 3). UHTEHCUBHOCTB cepru «A» ObL1a
MpUBeAcHAa K MacIuTaby cepuu «B» ¢ Mcrmonbp3oBaHu-
€M BBIYMCIeHHOro Koadduumnenra k = 2.86 (oTHO-
IIEHUE YIJIOBBIX KO3((UIIMESHTOB JIMHEHHBIX 3aBU-
cuMocCTeil cepuii «A» u «B»).

Ha puc. 3 noka3zaHa 3aBUCUMOCTD IIPUBEACHHOI
MHTeHCUBHOCTU curHana DIIP oT KonnyecTBa Kay-
yyKa B oOpa3uax 1jis1 ooeux cepuit. Kak BUmHO U3 pu-
CYHKa, MHTETrpajbHasl WHTCHCUBHOCTD IIPSIMO IIPO-
NOpLMOHAJIbHA KOJMYECTBY Kaydyka, IO KpalHel
Mepe 10 17.5%, T.e. B TeX Ipeaeiax, B KOTOPBLIX OH CO-
JIepxKaJicsl B MCCIIeIOBAaHHBIX 00pa3liaX KOK-carbi3a.
PacyeTr cpenHekBagpaTUYHOrO OTKJIOHEHMS B Mpe-
CTaBJICHHOM 3aBUCHUMOCTH ngaeT BeaudyuHy 0.01 mr.
DTO 03HAYAET, UYTO IIMPUHA JOBEPUTEIHHOIO MHTEP-
Bana 95% HameXHOCTU pe3yJIbTaTOB COCTaBJISIET
+0.02 mr. OTMETUM TOCTaTOYHO XOPOIIIYI0 TOYHOCTh

MAPTUPOCHAH u np.

W YyBCTBUTEJILHOCTh MPEIJIOKEHHOTO METOAa KO-
YEeCTBEHHOTO aHaJIM3a HaTypaJdbHOTO Kaydyka. Tak,
€CJIM B CYXOM KOpHE KOHIIEHTpPaLsI HAaTypaJlbHOTO
Kay4dyka cocTtasisieT 1%, To B 7 MTI KOpHsI OyIIeT co-
nepxarbest 0.07 mr xkayayka. Takum obpa3oM, gaxe
TaKO€ MaJIO€ KOJIMYECTBO KaydyKa MOXKeT ObITh OITpe-
JIEJICHO TIpeyIaraéMbIM METOIOM.

BbIBO/1bI

ITpennoxeH MeToA KOJUYECTBEHHOTO AaHAIU3a
HaTypaJIbHOTO Kay4yyka 0e3 ero sKCTparupoBaHUsl 13
oOpasua Taraxacum kok-saghyz L. E. Rodin no nunre-
rpajbHO MHTEHCUBHOCTU cuUrHaia DITP HuUTpok-
cunbHoro panukana TEMIIO, amcopbupoBaHHOTO
Ha 4YacTUllaX BBICYLIEHHBIX KOpHel pacteHus. UMc-
MOJIb30BAHUE TAHHOTO METO/A MO3BOJSIET YCKOPUTH
paboThI TI0 OTOOPY U PA3MHOXEHUIO 3K3EMIUISIPOB C
BBICOKOI CKOPOCTBhIO OMOCUHTE3a U HAKOTUJIEHUS Ha-
TypaJIbHOTO Kay4dyKa.
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Quantitative Determination of Natural Rubber Content
of Taraxacum kok-saghyz E. Rodin Plants Using Spin Probe Method
of Electron Paramagnetic Resonance Spectroscopy

L.Yu. Martirosyan*- **, V.M. Goldberg*, 1.1. Barashkova**, V.V. Kasparov*, Yu.Ts. Martirosyan*: **,
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ul. Kosygina 4, Moscow, 119991 Russia

*&*%Chemistry Department, Lomonosov Moscow State University, Vorobyovy Gory 1/11B, Moscow, 119991 Russia

The paper presents a method to carry out a quantitative analysis of the content of natural rubber of Taraxacum
kok-saghyz E. Rodin by measuring adsorption of the nitroxide radical TEMPO in root preparations of the said
plant. The method is based on a comparison between the integrated intensity of an EPR signal of interest and
a standard. The developed method of analysis makes it possible to quickly and with good accuracy determine
the content of rubber of plant tissues without its extraction from rubber-containing biomass.

Keywords: EPR spectroscopy, natural rubber, spin probe TEM PO, aeroponic phytotron, Taraxacum kok-saghyz

E. Rodin
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