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A.A. Cunerogen, A.W. bounapenko,

H.A. Ky3pmmuea, U.I1. Boponkosa, 1.B. Muxaitnosa
CPABHUTEJBHBINA AHAJIN3 COJAEP) KAHUS BUOJTOT'MYECKU AKTUBHBIX
BEIIECTB B CALENDULA OFFICINALIS L., TPOU3PACTAIOIIEN
HA TEPPUTOPUM OPEHBYPI'CKOM OBJIACTH
DI'FOY BO «Openbypeckuii 20cy0apcmeeHublil MeOUYUHCKUL YHUBEPCUMEN )
Munzopasa Poccuu, e. Openbype

Heflb. CpaBHPITeJ'IBHLIP‘I AaHAJIU3 COACPIKAHUA OHMOJIOTHYECKH AKTUBHBIX BCIICCTB LIBETKOB KAJICHIYIIBI HeKapCTBeHHOﬁ, Ipous-

pacratomnieil Ha Tepputopun OpeHOyprckoif 0061acTu.

Mamepuan u memoovl. OLEHKY KOIUYECTBEHHOTO COZEp)KaHus Ouonornyecku akTHBHbBIX BemecTB (BAB) nmpoBoxwmm crek-
TPO(HOTOMETPHIECKUM METOJIOM U METOZOM KHCIOTHO-OCHOBHOTO U OKHCIIHTENBHO-BOCCTAHOBHTEILHOTO THTPOBAHNSL.

Pesynvmamor. CpaBHuTeNbHBIN aHanmu3 BAB BeisiBIT MakcumanbHOe conepxanue (aBonounos (1,61+0,16%) u ackopOuHOBOI
xuciotsl (1,18+0,05%) B 1iBeTkax KaJeHIyJIbl, IPOU3PACTAIONICH B ACEKeeBCKOM paiioHe, opranndeckux kuciot (3,0+0,16%) B uBet-
Kax KajeHayap1 HoBocepriueBckoro paiiona, 1yoninsHbIX BeriecTs (4,47+0,39%) B nBerkax kaneHayssl [llapibsikckoro paioHa.

Bb1600b1. JlaHHBIC pe3ysIbTaThl JOCTOBEPHO MPEBBIMIAIOT coaepkanne BAB B opuunHAIEHOM CHIPbE, YTO MO3BOMSET paccMaT-
puBath uBetku Calendula officinalis L., mponspacralomeil B pa3inuHbIX pailoHax OpeHOyprckoi 061acTi, Kak IMOTEHINATIbHBINA
HCTOYHUK (pTaBOHOMIOB, TyOHIBHBIX BELIECTB, OPrAaHUYECKUX KHCIOT, B TOM YHCJIE aCKOPOMHOBOM, @ M3yYCHHBIC PallOHBI MOTYT
paccMaTpUBAaTBCs B KAUECTBE HOBBIX TEPPUTOPHIL [UTs KYJIbTHBHPOBAHHS JAHHOTO PACTCHHUS.

Kniwouesvie cnosa: cymvma (GaBOHOMIOB, OpraHUYECKHE KHCJIOTHI, TyOUIbHBIC BeleCTBa, ackopOuHoBas kuciora, Calendula

officinalis Calendula officinalis L., OpenOyprckas o6iactb.

A.A. Sinegovets, A. I. Bondarenko,
N.A. Kuzmicheva, I.P. Voronkova, |.V. Mikhailova
COMPARATIVE ANALYSIS OF THE CONTENT
OF BIOLOGICALLY ACTIVE SUBSTANCES OF CALENDULA OFFICINALIS L.,
GROWING ON THE TERRITORY OF THE ORENBURG REGION

Purpose. Comparative analysis of the content of biologically active substances of the flowers of Calendula officinalis L. grow-

ing in the Orenburg region.

Material and methods. The quantitative content of biologically active substances (BAS) was assessed by the spectrophotometric
method, by the method of acid-base titration and by the method of redox titration.
Results. Comparative analysis of biologically active substances revealed the maximum content of the sum of flavonoids

(1,61+0,16%) and ascorbic acid (1,18+0,05%) in the flowers of Calendula officinalis L. growing in the Asekeevsky district, the sum
of organic acids (3,0+0,16%) — in the flowers of Calendula officinalis L. growing of Novosergievsky district, tannins (4,47+0,39%) — in
the flowers of Calendula officinalis L. growing in Sharlyksky district.

Conclusions. These results significantly exceed the content of biologically active substances in official raw materials, which
makes it possible to consider the flowers of Calendula officinalis L. growing in different areas of the Orenburg region as a potential
source of flavonoids, tannins, organic acids, including ascorbic acid, and the studied areas can be considered as new territories for

plant cultivation.

Key words: sum of flavonoids, organic acids, tannins, ascorbic acid, Calendula officinalis L., Orenburg region.

B mocnennme romel Bo3pacTaeT MOIMYISIp-
HOCThb IIPENapaToB Ha OCHOBE PACTUTEIBHOIO
CBIPBSl U YBEIIMYMBACTCS MHTEPEC K MPUPOIHBIM
OuoJyornueckn akTUBHBIM BemecTBaM (BAB) m
mpenaparaM, CO3JaBacMbIM Ha HMX OCHOBe [2].
OpauM u3 Hanboliee U3BECTHBIX JIEKAPCTBEHHBIX
pacrenwmii sBisiercss Calendula officinalis L., xo-
TOpas MIMPOKO PACTIPOCTPaHEHA Ha TEPPUTOPHUH
Poccuiickoit @enepany, B ToM uncie u B OpeH-
Oyprckoit obnactu. OOMMpPHEIA crieKTp dapMma-
KOJIOTHUECKON aKTHBHOCTH IIBETKOB KaJCHIYJIBI
(IPOTHBOBOCTIANUTENBHBIC, — PEreHepUpYIOILuE,

AHTUMUKPOOHBIC, >KEIYETOHHBIE, OTXapKHBAIO-
M€ CBOMCTBA) 0OYCIIOBJICH HAJIMYKMEM pa3zHOO00-
pasHbIX KinaccoB bAB: ¢naBoHonI0B, Ooprannye-
CKUX KHCJIOT, B TOM YHCJIe aCKOPOWHOBOW KHCIIO-
ThI, JyOMJIbHBIX BEILLECTB, YTO AETaeT KaJCHIYITY
NEPCHEKTUBHBIM PECYPCOM HOBBIX JIEKapCTBEH-
HBIX PAaCTUTENbHBIX MpemnapaToB [3]. AkTyaib-
HBIM SBJISIETCSI TIOMCK HOBBIX apeasioB MpoH3pac-
tanusa nserkos Calendula officinalis L., B xaue-
CTBE KOTOpPBIX paccMaTpUBAaIOTCS U pPalOHBI
OpeHOyprckol 00J1acTH, a TaKKe BIHUSHUE KIIU-
MaTHYECKHX YCJIOBUH [AaHHBIX paliOHOB Ha
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HakoruieHue bAB. Ilennto uccaemoBanus SBUAIICS
CPaBHUTEJbHBIN aHANNU3 COJIEpXKaHUsi OHOJIOTH-
yecku akTuBHBIX BewlecTB B Calendula officinalis
L., mpouspacraiomeii B pa3lWYHBIX PErHOHaX
Openbyprckoit ooacTy.

MartepuaJ U MeTObI

B kauecTBe OOBEKTOB HCCIECIOBAaHMS HC-
nons3oBanu 1Berku Calendula officinalis L., co-
Opanusie B BoctouHoMm (AIaMOBCKHM paiioH),
3anagHoM (AcekeeBckuid paiioH), CeBepHOM
(IMapnsikckmii paiton) u LentpansHom (Hogo-
CeprueBCKUil paiioH) perumoHax OpeHOyprekoi
obnactu. I'pynrioli cpaBHEHHUS! SBISUIOCH CHIPBE,
npuoOpeTeHHoe B anTeyHoi cetH (T. KpacHoropck
«JlexapcTBeHHBIE CcpezcTBa»). Bribop paiioHoB
00YCIIOBJIEH KJIMMAaTHYECKHMH YCIOBHUSIMH, CIO-
coOCTBYyrOIIMME HakoruieHuto BAB, a Taxke Ona-
TOTPUATHOM SKOJIOTHUECKOW 0OCTaHOBKOIA.

OneHKy KOJIMYECTBEHHOTO COJEepPKaHHS
CyMMBI  (UIaBOHOMIIOB NPOBOAMIM  METOAOM
muddepeHnuanbHOl  CIEKTPOPOTOMETPHH  Ha
cnektpodoromerpe Apel PD-303UV («Amnenb»,
SnoHus) B mepecdyere Ha PYTUH MO YACIbHOMY
nokasatento norjomeHus [8]. OueHky koiauye-
CTBEHHOTO COJIEp)KaHUsl TyOWIBHBIX BEIIECTB M
OpPraHUYECKUX KHCIIOT MPOBOAMIN METOIOM THT-
PUMETPUU: COIEpKaHUE CyMMBlI AyOWJIBHBIX Be-
IIECTB ONpEIEISUIN B IIepecyeTe Ha TaHUH, CyM-
MBI CBOOOHBIX OpPraHMYECKHX KHCJIOT — B Iepe-

*

ANAMOBCKUWIA paifoH  AcereeBCHUIA palioH

& [lyBunbHole BewecTea

Hosocepruesckuit
paroH

11 AckopBuHoBaA kucaoTa

cueTe Ha S0JOYHYIO KHCIIOTY. YPOBEHb KHUCIOTHI
aCKOPOWHOBOW OIpEJeNsUId  METOJOM OKHCITH-
TEJIHHO-BOCCTAHOBHUTEIHHOTO TUTPOBAHUA [8].
Cratuctuueckass 00paboTKa TEPBUYHBIX
JAHHBIX MPOBOJUIIACH C TIOMOIIBIO MaKeTa Mpo-
rpamm Microsoft Excel 2016 u Statistica 6.0. s
CPaBHEHHUS TMONyYEHHBIX JAaHHBIX HCIOJIH30BAIU
HEellapaMeTpU4ecKuil Kpurepuid MaHHa—YUTHH.
JlaHHBIN mMapaMeTp MO3BOJISICT BBISIBUTH Pa3IMyUs
MEXIy MaJbIMH BBIOOpKaMH. UeM MeHbIe 3Ha-
YeHWe KPUTEPHs, TEM BEPOATHEE, YTO Pa3THUIUs
MEXJy 3HAUYCHUSMHU TapaMeTpa B aHAIH3UpYe-
MBIX BBIOOpPKaxX JOCTOBEPHBL. CTaTHCTHUYECKH
3HAYUMBIMU CUHTAIN pa3inmdaus mpu p<0,05.
Pe3yabTaThl 1 00CyxKI€EHHE
CpaBHUTENBHBIA aHAIHU3 KOJIUYECTBEHHOTO
conepkanuss BAB B mBerkax Calendula offici-
nalis L., mpouspacraromieii B pas3iuyHbIX paio-
Hax OpeHOyprckoit 00JacTd, O CPaBHEHHUIO C
O UIMHAIBHBIM CBIPHEM BBISBIJI MaKCHMaIbHOE
coniepkanue cyMmmbl ¢uraBoHou0B (1,61+0,16%)
u ackopOuHOBOM kucaoThl (1,18+0,05%) B mBet-
Kax KaJIeHIyJbl, Mpom3pacTaromeid B AceKeeB-
CKOM pailiOHe, MaKCUMAaJIbHOE€ HAKOIUIEHHE CyM-
MBI opranndeckux kucior (3,0+0,16%) — B uBet-
Kax KajeHaynel HoBoceprueBckoro paiioHa,
MaKCHMajJbHOE COJCpKaHWE JAyOMJIbHBIX Be-
mectB (4,47+0,39%) — B 1BeTKax KaJCHIYIIBI
[lapmbikcKOTO paiioHa (CM. pUCYHOK).

*

*

LLlapAbIKCKUIA palioH OdHuMHansLHOe

cbipbe

=®nagoHouabl % OpraHUYEcKKe KUCNOTbI

Puc. Pe3ynbraTsl KOMMYIECTBEHHOTO COIEPIKaHusI OMOIOTHYECKH aKTHBHBIX BerecTB B 1BeTkax Calendula officinalis L.
* JlOCTOBEpHbIE OTIMYHS 110 CPABHEHHIO C ODHUIMHAIBHBIM ChIPHEM.

OO6cyxmasi TIOMy9IeHHBIE PE3yIbTaThl, HEOO-
XOJUMO OTMETUTh, YTO BBISABJICHHBIC PA3IM4Us 110
KOJIMYECTBEHHOMY COJEpKaHUI0 M3yueHHbIX BAB
B CBIpbE MOTYT OBITh OOBSCHEHBI PA3TMIHBIMU
KJIMMAaTUYECKUMU YCJIOBUSMHU ParOHOB ITPOM3pac-
tanua nsetkos Calendula officinalis L. H3sectHo
[5;8], uTo HakomIeHHIO (PITABOHOHMIOB CIIOCOO-
CTBYIOT YMEPEHHBIN TEMIIEPATYPHBIA PEXXUM U OIl-

TAMAITLHBIA PEKUM CBETOBOTO JTHS, a HAKOTLICHHIO
ACKOPOWHOBOM KHCJIOTHl — ONTUMAILHBIA COCTaB
MoYB (TTOYBHI OOTaThle COSMUHEHUAMHU MeIH, Oopa,
IIMHKA, a30Ta) [4], 4TO U XapaKkTepHO s AceKeeB-
CKOTO paiioHa, B CBIPbE KOTOPOIO OOHApPYKEHO
MaKCHMAaJIbHOE COJIepyKaHHe CYMMEI (PIIaBOHOHIIOB
1 acKOPOMHOBOM KHUCIOTHL B TO ke Bpems 0omb-
10€ KOJIMYECTBO OCAIKOB B COBOKYITHOCTH C IIpe-
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00JaaHeM TUIOTHBIX M3BECTKOBBIX TTOYB, OOTraThIX
dochopomM, crocoOCTBYET HAKOIUICHUIO TYOUIIb-
HBIX BEIIECTB, BLIABIEHHBIX B IBeTkax Calendula
officinalis L., mpowmspacrarommx Ha TEpPPUTOPUH
[Iapmeikckoro pationa [10]. bmaronpustHeME
(hakTopamu ISl HAKOTUICHHS] OPTaHUYECKUX KHUCIIOT
SIBJISIFOTCSL JUTATENbHAS TPOJIOJDKUTEIBHOCTD CBE-
TOBOTO JIHA U HU3KHE IEpenajbl TEMIIEparyp, YTo
xapaktepHo i1 HoBoceprueBckoro paiioHa, rie
HaOJfoIaeTCss  HauOOJbIllee HAKOIICHUE CYyMMBbI
OpPraHUYECKUX KUCIIOT B UCCIELYEMOM ChIpbe [9].

3akiaoueHue

Takum o0pa3zoM, 1BEeTKH KaneHynbl Ca-
lendula officinalis L., npouspacratoniue B Ace-
keeBckoM, HoBoceprueBckom u Illapisikckom
paiioHax OpeHOyprckoil 00JacTH MOXHO pac-
CMaTpHUBaTh KaK MOTEHIHAJIbHBIN HCTOYHHK (ia-
BOHOUJIOB, TyOWJIBHBIX BEIECTB, OPraHUYECKHX
KHCJIOT, B TOM YHCJIie aCKOPOMHOBOM, a M3ydeH-
HbIE PallOHBI MOTYT PACCMATPHUBATHCS B KAUECTBE
HOBBIX TEPPUTOPUH ISl KyJIbTHBUPOBAHHS W3Y-
4aeMOT'0 PacTeHUSL.
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