https://doi.org/10.18619/2072-9146-2022-3-55-57
YK 635.54:581.192.2

M.0. MaBpuHa*, E.J1. ManaHkuHa

@OrBHY "Bcepoccuiickuin Hay4Ho-uccnenoBa-
TENbCKUIA MHCTUTYT NEeKapCTBEHHbIX

N apOMaTNYECKNX pacTeHnin"

117216, Poccust, Mockga, yn. MpuHa, 4. 7

*ABTOp AN nepenucku: mavrina@vilarnii.ru

BnarogapHocTh. ABTOPbI GnarogapsaT coTpya-
HMKOB POCTOBCKOI OMBITHONM CTaHLK
(PocToBckas OCLL - dunuan ®reHY ®HLO) 3a
npenocTaBneHHbIi MOCEBHO MaTepuan ans
MCCNefoBaHus.

KoHgpnukt nHtepecos. ABTOPbI 3a9BASIOT
06 OTCYTCTBUM KOHPAMKTA MHTEPECOB.

Bknapg aBTopoB: Bce aBTOpbI y4acTBOBaM B
NJaHMPOBAHWK 1 NMOCTAHOBKE 3KCNEPUMEHTa, a
TakXe B aHann3e 3KCNepuMeEHTaNbHbIA AaHHbIX W
HanMcaHunmn cTaTby.

Ans untuposanus: Maspuna M.0., ManaHkmHa
E.J1. ©eHonbHbIE COEANHEHUS KYNbTUBUPYEMOTO
LmKopws 06bikHoBeHHOrO (Cichorium intybus L.).
Osouum Poccun. 2022;(3):55-57.
https://doi.org/10.18619/2072-9146-2022-3-55-57

Moctynuna B pegakuymio: 12.04.2022
MpuHsta k neyarn: 20.05.2022
Ony6nukoBaHa: 25.06.2022

Polina O. Mavrina*, Elena L. Malankina

All-Russian Scientific Research Institute of
Medicinal and Aromatic Plants
7, Green st., Moscow, 117216, Russia

*Corresponding author: mavrina@vilarnii.ru

Conflict of interest: The authors declare that they
have no conflict of interest.

Acknowledgments. The authors are grateful to
the staff of the Rostov Vegetable experimental
station on chicory - Branch of the FSBSI FSVC
for providing seed material for the study.

Confiict of interest: The authors declare that they
have no conflict of interest.

Author contributions: All authors contributed to
the planning and setting up the experiment, as
well asin the analysis of experimental data and
writing of the article.

For citations: Mavrina P.O., Malankina E.L.
Phenolic compounds of cultivated chicory
(Cichorium intybus L.). Vegetable crops of
Russia. 2022;(3):55-57.
https://doi.org/10.18619/2072-9146-2022-3-55-57

Received: 12.04.2022
Accepted for publication: 20.05.2022
Published: 25.06.2022

LUukopuit obbikHoBeHHbIN (Cichorium intybus L.) wupoko M3BecTeH B HapogHOW MeAuLUHE
MHOFMX CTpaH, 0fHaKo B ouuManbHON MeanLIMHE ero MCNoJSIb30BaHWe OrpaHMYeHO UCNONb30-
BaHMEM B COCTaBe GMONOrMYeckn aKTUBHbIX f06aBOK k nuwe. HecMoTps Ha umerowmecs faH-
Hble 0 (hapMaKoNOrnyeckoi akTUBHOCTU U3BJIEYEHUN U3 NUCTLEB, X NPUMEHEHNE B KayecTBe
neKkapcTBEHHOrO PacTUTENLHOTO Chipbs MOYTH He paccMaTpuBaeTcs. Lienbio paboThl sBnseTcs
U3yyeHUe AUHAMUKN HakonneHus GeHonbHbIX coeauHeHun (PC) B NUCTbAX KYNbTUBUPYEMOTO
LMKopusi 06bIKHOBEHHOTO ANs ONTUMU3aLMK CPOKOB YOOPKM Haf3eMHOI Macchl. B cTatbe npu-
BefeHbl AaHHble 0 JUHaMUKe HakonneHusi ®C B NMCTbAX ABYX COPTOB KYyNbTUBUPYEMOFO LUKO-
pus, a Takke NPoBeJeHO CpaBHEHWE MOJNYyYeHHbIX AAHHbIX C aHaNOrM4YHbIMW MoKa3aTensmu
LUMKOpacTyLero LuKopus.

OTMeyeHo, 4TO coaepxaHue (DEHONbHLIX COeAMHEHUI A B NMUCTbAX KyNbTUBMUpPYE-
mMoro uukopusi B 1,5-2 pasa Bbille B CPaBHEHUM C CbIpbEM [AMKOPACTYLMX PacTEHWN.
U3yyaemble copTa pasnuyatotcs no cogepxaHuio ®C B cpeaHem Ha 8%. YcTtaHOBREHO, 4TO
OCHOBHbIMU (DEHONbHLIMU COEAUHEHUSMU B NUCTbAX KYNbTUBUPYEMOro LUKOPUS SBRAKTCS
LMKOpMeBas, XNIOporeHoBas M kadyTapoBas KUCNOThI; UX CYMMapHoOe coAepxaHue B MoNyyeH-
HbIX U3BneYeHusx coctaBnseT 55%. OTMeyeHo, YTO Nnepuos MakcMmanbHoro Hakonnesus ®C B
NUCTbAX NPUXOAUTCH HA KOHeL CeHTAOPS — Hayano OKTAGPA. YCTaHOBMEHHbIW XMMUYECKUN
cocTaB, 6onee BbICOKOe coaepxaHue heHONbHbIX COeANHEHUI N0 CPAaBHEHUIO C AUKOpaCTYyLU-
MM pacTeHUsIMM, a TaKke COBMaAeHNe MakcUManbHOro HakonneHuss ®C B NUCTbSAX C OPUEHTH-
pOBOYHOM AaToN YGOPKM KOPHENNOA0B LIUKOPUS NO3BONSAET paccMaTpuBaTh ero BbipalmBaHue
B KyNnbType Kak NepcnekTMBHOE HanpaBfieHue C Lenbio KOMMIEKCHOro UCNONb30BaHUs Nony-
4aemoro chipbsl ANs HYXA Kak NUWeBOW, Tak U (hapMaLeBTUYECKO! NPOMbILNEHHOCTH.

KyNnbTUBUPYEMBIIA LMKOPUIA, NUCTbS LUKopus, cichorium intybus, deHonb-
Hble COeJMHEHUA

Common chicory (Cichorium intybus L.) is widely known in traditional medicine of many coun-
tries, but in official medicine its use is limited as a part of biologically active additives. Despite
the available information about pharmacological activity of leaf extracts, their use as a medic-
inal herbal raw material is almost not considered. The purpose of the work is to study the accu-
mulation dynamics of phenolic compounds (PC) in the leaves of cultivated chicory to optimize
the time of harvesting the above-ground mass. The article presents data on the accumulation
dynamics of PC in the leaves of two varieties of cultivated chicory, and also compares the
obtained data with similars of wild-growing chicory.

It was noted that the content of phenolic compounds in the leaves of cultivated chico-
ry is 1,5-2 times higher in comparison with the raw materials of wild plants. The studied vari-
eties differ in the content of PC by 8% in average. It has been established that the main pheno-
lic compounds in the leaves of cultivated chicory are chicoric, chlorogenic and cafftaric acids;
their total content in the obtained extracts is 55 %. It was noted that the period of maximum
accumulation of PC in leaves falls on the end of september - beginning of october. The estab-
lished chemical composition, a higher content of phenolic compounds compared to wild
plants, as well as the coincidence of the maximum accumulation of PC in the leaves with the
approximate date of harvesting chicory roots allows us to consider its cultivation in culture as
a promising direction with the aim of the integrated use of the obtained raw materials for both
food and pharmaceutical industry.

cultivated chicory, chicory leaves, cichorium intybus, phenolic compounds



nkopmii 06bIkHOBEHHBIN (Cichorium intybus L.) n3secteH B

HapPOLHOV MEAMLIMHE MHOTMX CTPaH Kak Xen4eroHHoe, Npo-
TUBOBOCMNANNTENBHOE, MMMOrMKEMMYECKOe CpeacTso. B oduum-
anbHON MegyLyHe ero NPUMEHEHKE OrpaHNyYMBaETCS UCMONb30Ba-
HMEM B COCTaBe OMONOrMYECKM aKTMBHbIX [0GABOK K MULLE.
Liykopwin paccmaTprBaeTcs HaMU Kak MePCNeKTUBHOE NIEKapCTBEH-
HOE PacTUTENBHOE Cbipbe A NOMyYeHUs NPenapaToB renartonpo-
TEKTOPHOr0 AencTBMS. B HacTosLwee Bpems KynbTypa BbipalLyBaeT-
C Ona nonyYeHns KOPHEMIOAO0B, a IMCTbS SBNSOTCA OTXO4amu
npon3soacTea. lpn 39TOM [OKa3aHO, YTO XMMUYECKWMIA COCTaB
NNCTbEB ONpeaenseT psa dapmakonormyecknx CBOMCTB, XapakTep-
HbIX 419 MpenapaToB Ha ux ocHose [1]. KomnnekcHoe ncnons30Ba-
HWE Pa3HbIX YaCTeN PACTEHWS MO3BONT HE TONbKO MOBLICUTH 3KO-
HOMMYECKYIO 9dEKTVBHOCTb KyNbTypbl B XO3AMCTBaX, HO 1 pauyo-
HanbHO MCMONb30BaTh MMEIOLLMECS NMPUPOAHbIE PECYPChI. Taknm
00pa3oM, NpefCcTaBnseT UHTEPEC U3YYeHWE AMHAMUKM HaKore-
HUS beHONbHLIX coeamHeHnin (PC) B NNCTbAX KyNbTUBMPYEMOrO
LIMKOpPYsi 0ObIKHOBEHHOIO B TEYEHME NEPBOro roAa X3HU PAaCTEHNI
C LieNbio ONTUMM3aLLUM CPOKOB YOOPKM HafiBEMHOI MacChl.

OnbIT npoBoaunu Ha Tepputopun GIrEHY BUJIAP. Pactenus
BbIPALLMBANN N3 CEMSIH, NOMYYEHHbIX OT POCTOBCKOW OMBITHON CTaH-
umm (PoctoBckast OCLL - punman GIreHY GHLLO). B nccneposaxnm
ncnonb3oBanncb copta PocTtosckmin n Apocnasckuii. OnbIT
COCTOSI1 U3 2 BapMaHTOB (COPT), BKIIKOHAIOLLMX MO 3 MOBTOPHOCTU.
Mcnonb3oBaH paccaaHblii crnocob BeipalLMBaHus, 25-nHeBHas pac-
cafia BbiCaxeHa B OTKpbIThIN IPyHT B nioHe 2021 roga. Yepes 2,5
Henenn Hayat oTéop Npob nucTbeB (kaxaple 10 oHel). B TeueHne
nepvofa NpoBEAEHUS NCCNENOBaHNS (MIOHb-OKTAOPbL) eXeaHEBHO
NPOBOOMN YHET CPEOHECYTOYHON TemnepaTypbl U KOAM4eCTBa
0CaKOB A1 ONPefeNeHnst 3Ha4eHNA rmapoTEPMUYECKOrO KOId-
drupmenTa. PacueT koaddurumeHTa nposoamnm no Gopmyne:

Rx10
K=
>t

roe R — cymma ocafkoB 3a nepuog ¢ Temnepatypamu Beiwe 10°C; Y ¢
— CymMMa TemnepaTyp 3a TOT e Nnepuop.

OnpepenenHve coaepxaHns CyMmmbl OEHONbHLIX COEAMHEHWIA B
nepecyeTe Ha LMKOPUEBYIO KMUCMOTY B NUCTbSX COPTOB LWKOPUS
0ObIKHOBEHHOTO NMPOBOAMIN METOAOM NMPSMON CNEeKTPODOTOMET-
pvn no paspabdotaHHoi PIrEHY BUJTAP meToauke Ha cnekTpodo-
Tometpe UV-1800 (Shimadzu, Anonus) [2]. Kaxablin 06paseL, aHa-
NN3UPOBANK B TPEX MOBTOPHOCTSIX.

Cratuctuyeckas 06paboTka nonyyeHHbIX pesynsTaToB NpoBee-
Ha C UCnonb30BaHvemM nporpammel Microsoft Excel.

Mpn npoBeneHUM aHanm3a MoNydYeHHbIX Pe3ynbTaToB Obino
BbISIBNIEHO, 4TO (DEHOSbHBIE COEIMHEHUS B IMCTbAX LIMKOPUS 0ObIK-
HOBEHHOI0 UMEIOT ABa MakCUMyMa HaKOMEHNS — NETHWIA N OCEH-
HWIA (puc. 1). ATO CBA3AHO C TEM, YTO LLUKOPUIA NO BUONOTYECKIM
0COBEHHOCTSAM SBNSETCS NIeTHe3eeHbIM BUIOM, T.e. 00pa3yeT 3a
BEreTaUMOHHbIN Nepuom, ABe reHepaumm NMCTbEB, YTO NO3BONSET
pacTeHuto Hambonee NofHO UCMONb30BaTb NNacTUYeckne Bellle-
CTBa - A9 3aKNaAKM LBETKOBBIX MOYEK, Peasn3yoLLIMXCS Ha BTO-
PO rof, XN3HW pacTeHus!, a Takxke ANns obecrnevyeHns nepe3rMoBs-
Kkn [3, 4].

Tak, Ha pyCyHke 1 BUOHO, 4TO MEePBbIA MakCUMyM COAEPXaHWS
(EHONBbHBIX COEAVHEHWIn npuxogmTcs Ha 1-2 pekagy aBrycra,
3aTeM NPOVICXOANT CHKEHME 3HA4YEHNI B cpeaHem B 1,75 pas, uTo,
BEPOATHO, CBA3AHO C 3aK/1afiKON reHepaTnBHbIX NMOYEK, MOC/E Yero

HabNOAETCa CTpeMUTENbHBIA POCT copepxaHns PC, KoTopbIi
[OCTUraeT MakcuMmyma B 3 ekae CeHTaops.

Mpy cpaBHEHUN OMHAMUKN COAePXaHWS GEHOMbHBIX COeaMHe-
HUIA B IMCTBSIX ABYX COPTOB LIMKOPYSt 0ObIKHOBEHHOTO 0BHAPYXKEHO,
4TO COPT APOCNaBCKUA MPEBOCXOAUT COPT POCTOBCKMIA B CPEAHEM
Ha 8 %. lMpwn atom y copTta POCTOBCKMIA HAaKOMMEHNE NPONCXOANT
6onee paBHOMEPHO.

KoppensaumoHHbIii aHanms anHamuky Hakonnerus dC u 3Have-
HUIA rnapoTepmmnyeckoro koadoduumenta (IMMK) 3a nccnegyembii
nepuoa BbISBAN Hanuyme Bbicokow ceasn (0,81 — onga copta
Poctosckuin; 0,76 — ana copta fpocnasckuii) Mexay AaHHbIMU
napaMeTpamu, 4TO HarsaAHO NOka3aHo Ha PUCYHKe 2. Hamu nnaHu-
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Puc. 1. AuHamuka HakonieHus peHOJIbHbIX

coeavHeHWi B JINCTbSIX ABYX COPTOB

yunkopusi o6bikHoBeHHoro (Cichorium intybus L.)

Fig. 1. Accumulation dynamics of phenolic compounds in the
leaves of two varieties of common chicory (Cichorium intybus L.)

pyeTca panbHenlee NpOBEAEHVE WCCNEO0BaHWA MO U3YYEHUIO
BIMSIHVISI TEMMNEPATYPHOr0 PexmMa 1 KOIMYeCcTBa 0CaaKOB Ha KOSN-
YECTBEHHOE coaepXaHne HeHONbHbIX COEAVHEHWI B IMCTLSAX LIMKO-
pvst AN1S BbISIBNEHWS OCOOEHHOCTEN AVHAMUKA UX HAKOMNEHUS W
YCTaHOB/IEHWS! ONTMASIbHBIX CPOKOB YOOPKM ChIpbS.

Mpn npoBeneHnn BbICOKOIPGHEKTUBHOM XUAKOCTHON XpOMaTo-
rpadumn ¢ AMOAHO-MATPUYHBIM CNEKTPOMOTOMETPUYECKUM AETEK-
TpoBaHueM (BOXX-AM/,) 66110 06HapyxeHo, 4To OCHOBHbIMU PC
B JINCTbSIX KYNbTUBMPYEMOrO LIMKOPUS OObIKHOBEHHOMO SIBASIKOTCS
upKopueBast, XJIOPoreHoBas 1 kadprtapoBas KUCNOTbI. MIx COOTHOLLEe-
Hve B cpeaHem cocTaenseT 15:3:1 cootBeTcTBEHHO. CopepxaHue
[aHHbIX KOMMOHEHTOB B MOJTYYEHHbIX HAMW M3BIEYEHNSX COCTaB-
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Puc. 2. CooTHoLweHue rpadpukoB ANHaAMUKN HaKONJIeHUs
¢eHOsIbHbIX COeANHEHUN C rpajpuKoOM 3Ha4YeHNI rnapoTepmMu-
4ecKoro koagp¢puymneHta

Fig. 2. Correlation of the graphs of the accumulation dynamics of
phenolic compounds with the graph of the values of the
hydrothermal coefficient



nseT B cpepHeM 55% ot 06Luero copepxanus GeHonbHbIX Coeau-
HeHwiA. CornacHo aHHbIM NTepaTypbl, GeHoNKapOOHOBLIE KMUCO-
Thl (LMKOpUEBas, kadTapoBas, XNOPOreHoBasl, N30X10POreHoBas,
KodeinHas 1 op.) OTHOCATCS K KNaccy ManoTOKCUYHbIX COEAMHEHWIA
N SBNSOTCA Hanbonee 3 EKTUBHBIMM MPUPOAHBIMU aHTUOKCUAAH-
Tamu. posiBneHne aHTUOKCUAAHTHON akTUBHOCTW, B CBOIO O4e-
penb, 00ycnaBnMBaeT NPOTUBOBOCMANNTENBHOE, aHTMATEPOCKIIE-
POTUYECKOE, FENaToONPOTEKTOPHOE AeNCTBUE HEHOSBHBLIX COeMHE-
HUIA 1 hapMaLLEeBTUHECKNX CYOCTaHLIMIA Ha X OCHOBE. Takke NpoBe-
JeHbl NCCNefoBaHVs, NOATBEPXAAIOWME UMMYHOMOZYAMPYIOLE
1 NPOTMBOBUPYCHbIE CBOMCTBA MAPOKCUKOPUYHBIX KMCAOT [5, 6].
MN3BeCTHO, 4TO Y KY/NbTUBMPYEMbIX PACTEHWI, MO CPABHEHWIO C
LMKOPACTYLLWMK, COLEPXaHNe B1ONOrMYecKn akTVBHbIX BELLECTB
Bblle. Hamu 6bI10 NPoOBEAEHO CPABHEHME MOMYYEHHbIX B HACTOS-
LLEM MCCNefoBaHUM 3KCNEPUMEHTaNbHbIX AaHHbIX C OaHHbIMU O
conepxaHnum GeHONbHbIX COeANHEHWI B IMCTbAX AMKOPACTYLLErO
LIIKOPWSi NEPBOr0 FOAA XW3HW, NOMYYEHHbIX B PE3ynbTaTe Uccnemo-
BaHUIA, paHee nposoanmbix PrEHY BUJTAP [7, 8]. Bbino yctaHoBne-
HO, 4TO cofepXaHne GMOoNorMYeckn akTUBHbIX BELLECTB, 00yCnaB-
nmBaroLwyx GapmMakonormyeckme CBOMCTBa LUKOPUS, Y KYNbTYPHBIX
PaCTEHWI BbILLE, YEM Y AMKOPACTYLLUMX — B cpeaHem B 1,58 pas (no
JaHHbIM npegploywmnx  uccnepgosaHuii); B 1,69 pas  (copt
PocToBckuin) n 2,02 pas (copt fApocnasckuin). [Mpy 3ToM y Ankopa-
CTyLLIErO LKOopua Hanmbonblee coaepxaHune PC B NMCTbAX Habo-
[IaeTcs B UIONE, U K OCEHM OHO CHMXaeTcs B 1,5 pasa, Takum obpa-
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(nata

30M, OCEHHUIA MakcMyM HakonneHus PC, NPUCYLLWIA KyNbTYPHOMY
LIMKOPWIO, OTCYTCTBYET. OTO MO3BOJSIET PACCMATPMBATh BbIPALLMBa-
HUE LMKOPWS OBOBIKHOBEHHOMO C MPUMEHEHWEM arpOTEXHMKN Kak
NPYOPUTETHOE HaNpPaBieHUe NO CPABHEHMIO C 3ar0TOBKOW AMKOpa-
CTYLLMX NOMNYNALMIA.

AHanuns nonyy4eHHbIX Pe3ynbTaToB NO3BOMSET CAENATh BbIBOA O
TOM, YTO cofepXaHne GeHONbHbIX COEOVHEHNI B IMCTBSAX KybTW-
BUPYEMOrO Lykopust B 1,5-2 pasa Bbille B CPABHEHUM C CblpPbeM
OVKOpACTyLWMX pacTeHuin. Mexagy coptamu, MCMoNb3yeMbiMU B
1ccnefoBaHum, Takke eCTb PasHuLa no copepxarnio PC, yctaHos-
JIEHO, YTO Y copTa ApocnaBCKmin X coaepXaHne B CPEIHEM BhilLe
Ha 8%. BT0 aéT Ham BO3MOXHOCTb OLIEHNTb BO3MOXHbIE MPEAENbI
BapbUPOBAHNA LAHHOMO MokasaTtens y KylabTYpHOro LUMKOpUs.
Kpome aToro, oTmMeyeHa pasHuua B AHAMMKE HakomneHus GeHonb-
HbIX COEOVHEHWI Yy OVMKOPACTYLLUMX U KYNbTUBUPYEMbIX PACTEHUN.
Mepuon MakcumanbHoro HakonneHns AC B NNCTbAX, NPUXOAALLMNIA-
CS KOHeL, CeHTabps — Havano okTabpsi, COBNaaaeT C OPUEHTUPOBOY-
HOW IaToi yOOPKM KOPHENNIOA0B LIMKOPUS, YTO UCKITIIOYaET HEObXo-
OVMMOCTb pa3fenbHON 3arOTOBKU ChiPbst B Pa3Hble CPOKM. ITO MO3-
BONISIET PacCMaTpUBaTh BbipalLyBaHUE LMKOPUS OObIKHOBEHHOTO B
Ky/bType Kak MePCNeKTMBHOE HamnpaBfieHWE C LeMbi0 KOMMIEKCHO-
r0 NCMONB30BaHMS NMOJTYHAEMOrO ChIPbst A HYX, KaK MULLEBO, TaK
1 hapMaLEBTUYECKON MPOMbILLIIEHHOCTY.
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