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pactennn” (PrbHY BUINAP), Poccus, Mocksa

HpoaHaJ'II/ISI/lpOBaHO HaKOIUICHNUC MHYJIMHA B BBICYIICHHBIX KOPHCBUIIAX C KOPHAMU SXUHALICH
IypIIypHOH, BbIpalleHHOH B ycnoBusix HedepHo3émHoil 30ub1 PO B 2008 — 2010 rr. B 3aBUCH-
MOCTH OT BO3pacTta pacteHuit (2, 3,4, 5, 7 IT. Beretaiuu) U CpOKOB yAaJICHUs HaJI3eMHOHN Yac-
TH (B heHONMOTMUecKkue Bas3pl cTedIeBaHmsl, Oy TOHH3ALIH, IBETEHHUS] © MHOTOKPATHO B TEUCHHE
BEreTalMOHHOTO Mepuoaa). M3yueHo Takke copepkaHue HHYJIMHA B HACTOWKAX U3 3TOTrO BHIA
ceIpbst Ha 40 1 70 % 3TaHoIE ¢ pa3IMYHBIM Pa3MEPOM YaCTHIL, TPOXOAALIMX CKBO3b CUTO C pa3-
MepoM otBepctuit 0,1; 0,5 1 1 MM. MakcumanbHOE TOCTOBEPHOE HAKOIJIEHHE WHYJIMHA B ChI-
pbe B 2008 1 2009 rr. HabnoKan0Ch NPU MHOTOKPATHOM YJaleHuy nooderos, a B 2010 r. — npu
cpeske Haj3eMHoll yactu B ¢a3y crebneBanus. C yBeIUUEHUEM BO3pacTa IPOU3BOSIIMUX pac-
TEHHUH 10 7 rojja BereTaluy CoiepkaHue MHYJINHA B ChIphE CYIIECTBEHHO yMEHbIIanoch. Ha-
croiika Ha 40 % dTaHOIE COOEPKUT Topaso Oonblle HHyMHHA, 4eM Ha 70 %, T.K. 3TO Bogopac-
TBOpHUMBIH nonudpykran. HanbonbIree KommyecTBO HHYAMHA M3BIEKAIOCH IIPH pa3Mepe dac-
Tul ceipbsd 1 MM. B mpore ocraBanoch okono 10 % uHynuHa, 4TO JenaeT BO3MOXKHBIM €ro
JlalibHeliIIee HCIO0JIb30BaHUE.

KuaroueBble ciioBa: Q)pyKTOSaHLI I/IHYJ’II/IHOHOI[O6HOFO THIA; SXUHALCs MypIypHas; KOPpHEBUIIIA

C KOpHAMU; HaCTOI‘/‘IKa; mpoT.

@pyKTO3aHBI MHYIMHONIOAOOHOTO THMA (HOMU(PYKTa-
HBl THIIA WHYJIWHA, TOMU(PYKTAaHbl HHYIHHOIIOZO0OHOTO
tuna) ([ITU) comepxkarcsi B MON3EMHBIX OpraHax pacTe-
HUM HEKOTOPBIX CEMEUCTB, B TOM uHcie Asteraceae. Hau-
Oornee BayKHBIM YJIEHOM STOW TI'PYIIIBI SBISETCS MHYIIHH.
OTO BBICOKOMOJIEKYJSIPHBIM yINIEBOA, PACTBOPUMBINA B
BOZIE, OCKMAIOIIMICS M3 BOIHBIX PACTBOPOB MpH 100aB-
JeHUM d3TaHona. [Ipm KHCIOTHOM ruaponms3e obpasyer
¢pyxrodypaHo3y 1 HEOOIbIIOE KOIUUECTBO IIFOKOMUPA-
HO3bl. CTeneHb NOIMMEPU3allii HHYIMHA HEBEJIUKA U CO-
CTaBJIsIET MPUMEPHO 35 MOHOCAXapUAHBIX OCTaTKoB. B
MOIOOHBIX eMy (PYKTO3aHaX OHa MOXET Koiebarbesi OT
12 no 35 monomepos [1].

MHOTOYHCIICHHBIMI UCCIICOBAaHUSAMH OBIIO YCTaHOB-
neHo Hanuuue y IITU BblpakeHHBIX MMMYHOTPOIIHOIO,
SHTEPOCOPOUPYIOLIEro, TrenaToNPOTEKTOPHOIO, TUIOJIH-
nuaeMudeckoro 3¢dexros [2, 3]. BrimyckaeTcst 6onbiioe
KOJIMYECTBO OMOJIOTMYECKH akTUBHBIX N00aBok (BAJL) k
TMUIIIe, MPEACTABISIFOIINX COO0M MOPOIIKOBAHHBIC U Ta0-
JICTUPOBAHHBIC JICKAPCTBCHHBIC (POPMBI CYOCTaHIIUK HHY-
nuHa: VHYynmuH-AKTUB (B JIEKApCTBEHHOHW (hopMe IMopo-
IIOK, CBHUJAETENbCTBO O loc. peructpamuu  Ne
RU.77.99.11.003.E.051697.12.11, 2011-12-02; u Tabner-
ku, CBugerenscTBO 0 roc. Permcrpammm Ne RU.77.99.
11.003.E.051697.12.11, 2011-12-02; npou3BOIUTENb:
B-MUH, Poccust), UaynuH-TpeOnOTHK (B JIEKAPCTBEHHON
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(hopMe TOpoIIOK, CBUIIETENBCTBO O Toc. peructparun No
RU.77.99.11.003.E.017986.06.11, 2011-06-01, mpou3sBo-
mutenb: NOW International, CILIA), Hopmocriektpym asist
B3POCIBIX M JeTel (1 B3POCIBIX B JEKAPCTBEHHOH (op-
M€ KalCyibl, CBUAETENLCTBO O loc. perucrpanuu Ne
RU.77.99.11.003.E.001033.02.13, 2013-02-13, mpou3Bo-
nutenb: Amputa HII®D, Poccus; st neteii B iekapCTBEH-
HOIi (hopMe TIOPOIIIOK, CBUICTENBCTBO 0 [0C. perucrpanun
Ne RU.77.99.11.003.E.000417.01.13, 2013-01-25, npowus-
Boutenb: AMpura HII®D, Poccust) u np. [4].

KopHeBuina ¢ KOpHSIMHU dXHHALCH TypypHOU (Echina-
ceae purpureae rhizomata cum radicibus), pacTeHus ce-
MeHCTBa Asteraceae, COAEpKaT pa3iIMyHbIe TPYMIbI OHO-
Joruueckn akTBHBIX BeniecTB (BAB), u3 kotopsix dap-
MaKOTEPAIeBTHYCCKUM 3((PEKTOM 00TaTal0T MPOM3BOJI-
HbIe OKCUKOPHYHBIX KHCJIOT, IOJIUCAXapHUIbl U U300y THII-
amuibl. JJaHHBIN BUJ IEKAPCTBEHHOTO PACTUTENBHOTO Chl-
pos (JIPC) ncnonbs3ytoT [utsl TOTydeHus psijia pernaparos,
MIPEACTABILIIONINX COOOH CIUPTO-BOJHBIC HW3BIICUCHHS,
HampuMep HacTOWKa M3 CBEXKUX KOPHEBHII C KOPHAMHU
npousBoacTea Papmanesruueckas dadpuxa I'KIT XKuro-
Mup, YkpauHa (PeructpaunmoHHoe — yIOCTOBEpEeHHE
Ne JIC-002310 ot 01.12.2006 1.), B TaHHBII MOMEHT CHSITAsI
C PETUCTPAINH; SKCTPAKT >KUJIKUH T mpreMa BHYTps (Pe-
rucTpaiuonHoe yuocrosepenue Ne P N002282/02 ot
08.06.2009), cyxo 3KCTPaKT (BXOJUT B COCTAB KOMITIEKC-
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HOro JIEKapCTBEHHOTro mpemnapara IIpoctaHopM), ChIpbe
pacTuTeNibHOe — OJKCTpakT cyxoi (PerucrpanmonHoe
yaoctoBepenue Ne P N002282/03 ot 08.06.2009) mpous-
BoactBa OAO “@apmcranmapt-Tomckxumbpapm”, 3A0
“@apmuentp “BUJIAP”, OOmecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCThIO HayuHO-mipom3BoncTBeHHOE 00BEaN-
Henne “®apmMBUIIAP”, a Tarkke TaONeTKH, MOKPBITHIC
000JI09KO (PeructpannonHoe YIOCTOBEPEHUE
Ne P N002282/01 ot 08.06.2009) [5].

W3 nutepaTypHbIX JaHHBIX HM3BECTHBI CBEICHUS O
CTpykType u crenenu nonumepusauuu IITH, comepxa-
HIMXCS B IOA3EMHBIX OpraHax 3XMHalleu MypIypHOH [6].

IIpu crimpro-BogHOM 3KcTpaknuu n3 JIPC nu3Bnekarorcs
B OCHOBHOM H300yTHJIAMHUIIBI H (DCHOJBHBIC COCTIMHCHHS.
B nemsax wHTEHCH(UKAIMN MpoIiecca W3BICUCHUS JCHCT-
BYIOIIMX BEIIECTB, a TAK)KE BO3MOXKHOCTH 0€30TXOIHON
TEXHOJIOTHH UCIIOJIb30BaHUs KOPHEBUIIL C KOPHSAMH SXUHA-
LIeV TPEACTABISETCS UHTEPECHBIM PACCMOTPETh JTaHHBINA
By JIPC ¢ Touku 3penust HakoruieHus: B HeM I1TU u uzy-
9UTh (aKTOPhI, BIUSIONIMEC HAa WX KOHIEHTpanuro. [lo-
CKOJIBKY HaunOoJiee M3BECTHBIM IPEIapaTroM U3 IMOI3EM-
HBIX OpPraHOB M3Y4aeMOIO pacTEHUs SIBJIAETCS HACTOMKa,
Hamu ObuTO omnpexaencHo coxepkanue [ITU B HacTolikax
KkopHeBH1LL ¢ KopHsaMHU Ha 40 u 70 % stanone. [Auckyccu-
OHHBIM OCTa€TCs BONPOC O BO3MOXKHOCTH YTWJIM3ALUHU
LIPOTa MOCJIE NOITy4YeHUs] HACTOMKH, TO3TOMY MBI U3YUH-
nu conepkanue B HeM [1TU.

Hamu He paccmarpuBasivch 3aKOHOMEPHOCTH HaKOILIe-
Hus B uzydaemoM Buze JIPC npyrux coeauHenuii nonuca-
XapUIHOTO KOMIUIEKCA: T€MUIIEIUII0NI03, IEKTUHOB, Kpax-
Maja u Jp.

SKCl’lepUMeHmaﬂbHa}l uacmov

B xoze pabotst uccnenoBano JIPC — BeICyIIEHHBIE 10
BO3/IYIIHO-CYXOI0 COCTOSIHUSL KOPHEBHUIIIA C KOPHAMH 3XH-
Halleu ypIypHOU pacTenwuii 2, 3, 4, 5 u 7 jet BereTaruu,
3aroToBJIEHHOE B (pa3y OKOHYAHHUS BEreTaluu Ha TEPPUTO-
pun onbiTHOrO ceBoobopora GI'BHY “BUJIAP” (Mock-
Ba) B BereTaliMoHHbIX ce30Hax 2008 — 2010 rr. Celpbe BbI-
KanbIBAJIH B (ha3y okoHUaHMs Bererauuu [7]. Hanzemuyto
4acTh pacTeHuil ynamsiiu B (a3sl crebiaeBaHus, OyTOHH3a-
LMY, [IBETEHHUSI 1 MHOTOKPATHO B TE€UEHHE BETETAllMOHHO-
ro nepuo/ia ckanmBanueM Ha Bbicote 10 — 15 cm ot ypos-
HS 3€MJIH.

Junst monmydenuns Hactoviku JIPC n3mensuanu v MCHosb-
30BaJIM (PPAKINH, TI0 pa3Mepy YACTHIl MPOXOISIIHIE Yepe3
cuto ¢ pasmepom otBepcruit 0,1, 0,5 u 1 mm. Hacroiiku
MOJTy4YaJld METOJIOM YCKOPEHHOW JPOOHOHN Maliepaliuu ¢
ucnonb3oBanueM 70 u 40 % sraHona.

KonmnuectBennoe ompenenenne copepxanust [ITU B
KOpPHEBHILAX ¢ KOPHAMM SXHHALEH ITyPITypHOH, HACTOMKaX
U IIPOTE MPOBOAWIN CHEKTPO(HOTOMETPHYESCKAM METOIOM
C IOCTPOCHUEM TpalyupoBOYHOro rpaduka [8]. Maremaru-
geckass 00paboTKa pPe3ylnbraroB MPOBENCHA METOIOM JIHC-
MIEPCUOHHOTO aHaJM3a IBYyX(aKTOpHOTo ombITa [9].

Peszynomamot u ux obcyscoenue

W3zBectHO, uTOo KOommuecTBO BAB, oOpasyromuxcs B
MOJI3EMHBIX OpTaHaX PacTCHUH, 3aBUCUT OT CPOKa ynaie-
Hus HagzemHo# vactu [10]. Tlepuoguueckoe ckammuBaHue
o0pasyromuxcst MmoOeroB B TeUEHUE BETeTaluy CIocoOCT-
BOBAJIO MAKCUMaJIbHOMY I10 CPaBHEHMIO C APYI'MMHU Bapu-
anramu Hakorenuro I[1THU B JIPC B 2008 u 2009 rr. Tak,
B 2008 . mpeBblllIeHUE B cpegHeM cocTaBuwiio 5,51 %, a B

Tab6numa 1

Coz[epmaﬂne HHYJIMHA B KOpPHEeBHIIAX ¢ KOPHAMH IXHHALEH B 3ABUCHUMOCTH OT BO3pacTa pacrelmﬁ, %

Bospact pactenuit (cbipbe),

denonmoruyeckas d)aza yaanenus HB.I[3CMHOI‘//I qacTtu

Nen/m TOABI BET€TAIUN
crebneBaHue OyToHM3aLUsA LBETEHHE MHOTOKpAaTHOE yJajJeHue nooeron

2008 1.
1 2 26,59 23,60 21,04 29,06
2 3 26,38 23,40 21,24 29,17
3 4 25,16 22,47 19,00 27,62
4 5 24,82 21,96 18,78 27,14
5 7 20,57 16,83 15,21 23,58

HCP, A 0,20 HCP, (B AB 0,26

2009 r.
6 3 15,18 15,07 13,28 20,30
7 4 14,31 14,09 11,08 19,68
8 5 14,11 13,82 10,77 19,30
9 7 11,27 12,83 8,46 16,94

HCP, A 0,21 HCP,, ;B 1AB 0,26

2010 r.
10 3 15,27 8,87 9,09 7,32
11 4 15,64 11,12 12,02 9.90
12 5 11,0 8,74 11,01 8,85
13 7 9,99 9,36 8,97 7,13

HCP, s* 0,23 HCP, BB 0,28

3nech u B Tabu. 2, 3: HCP — HauMeHbIIast cyIiecTBeHHAs Pa3HOCTb.
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TaGunuma 2
Conep:xanne IITU B HacTolikax U3 KOPHEBUI ¢ KOPHAMHU IXHHA-
ueu, %

Pasmep wactun coIpbsi, MM

Bapuant
0,1 0,5 1,0
Hacroiika 70 % 0,29 0,45 0,51
Hacroiika 40 % 0,40 0,62 0,70

HCPysA = 0,003; HCPysB = 0,008

2009 — 6,20 %. YnaneHue HaA3EMHOM YacTU PacTECHUH B
(a3pl OyTOHM3AIMK U OCOOCHHO LBETECHUS IPHBOIIIO K
nocroBepHomy cHikeHuto yposusa [1TU B JIPC B cpaBHu-
TEJIbHOM acIleKTe C JIPYTMMH BapUaHTaMH CpPe3KH Hooe-
TOB, T.K. TP MIPOXOKJICHUN pacTEHHEM ATUX (PeHodasz oc-
HOBHOHM MOTOK META0O0JIUTOB HAMPABISAETCS B HAA3EMHYIO
yacTh (Tabmn. 1).

WNnas 3akonomepnocts Hakorwierust [ITU B JIPC Ha-
omonanace B 2010 . B yciioBusix aHOMallbHOM TeMIiepa-
Typbl BO3llyXa, ycTaHOBUBIIeHca B MOCKOBCKOI obnacTu
B utosie — asrycre (+ 35 — 38 °C), BbICOKOI HHCOSLMU U
OTCYTCTBHUS OCAJIKOB HauOosee MOCTpalaid pacTeHUs, y
KOTOPBIX MEPUOJUUECKU YIASITA HaJ3EMHYIO Maccy.

OxuHanes MypItypHast IpeIbIBIsIeT BHICOKHE TpeOoBa-
HUS K 00€CTICYCHHOCTH BOZIOH, ¥ B TAKUX MOTOJHBIX YCIIO-
BUSAX €€ KOpPHEBas CUCTEMa OKa3ajach HE B COCTOSHHUU
HOPMANBHO (PYHKIIMOHHPOBATH MPU MOCTOSHHOM OTUYX-
JCHUH JINCTOBON MAacCHI U, KaK CJICJCTBUE, CHIKCHHIH (O-
tocunresa [11]. [Ipu »THX 0OCTOSsITENHCTBAX B Hamboee
BBITOJIHOM IOJIOXKEHUU OKA3aJIMCh PACTEHHs, Y KOTOPBIX
cpe3alii HaJ3eMHYyIo Maccy B ¢a3y creOseBaHus (HIOHD),
YTO BIOCJIEACTBUU JaJI0 UM BO3MOXKHOCTB B YCJIOBHUSX 3a-
CYXH MMETh JIy4lllee COOTHOIIECHHE MEXIy HaJ3eMHON U
nox3eMHoN yacTaMmHu. [IpeBbimienne koHueHTpanuu [1TH
B JIPC B 3TOM BapuaHTe 10 CPAaBHEHHUIO C BAPUAHTOM MHO-
TOKPATHOTO Cpe3aHusi MOOEroB COCTABHUIIO B CPEIHEM, HE-
3aBHCHUMO OT BO3pacTa pacteHuid, 4,68 %.

ITpu m3yuyennn nakormenust [ITU B JIPC B 3aBucuMo-
CTH OT BO3pacTa pacTeHUH YCTaHOBJIEHO, YTO C yBeJUye-
HueM Bo3pacta copepxkanue IITU cymecTBeHHO yMeHb-
manock. JloctoBepHo HammeHblliee coxpepkanue I1TH,
HE3aBUCHUMO OT CPOKa CKAaIllMBaHMs HAJ3€MHOM Macchl,
ormevaiock B 1enom st JIPC ot pactenuit 7 roga Bere-
Tauuu. B 3TO Bpemsi y pacTeHMIl BO3pacTaeT MapTHKYIIs-
1Y, YTO IPUBOANUT K CHHKEHHUIO MPOIYKTUBHOCTH U CO-
nepxanus bAB B ceIpbe.

KopreBuia ¢ KOpHSIMHU 3XHWHALICH M3MENBYallil Ha Jia-
6oparopHoit menbauLe OM-JIA 10 pasMepa yactun, npo-
X0IAHKX cKBO3b cuTo 1o TY 23.2.2068-89 ¢ orBepcTus-
mu quametpom 0,1, 0,5 u 1 MM, ¢ TOCTIEAYIONTUM TOTyYe-
HueM Hactoiku Ha 40 u 70 % 3TaHOIE METOOM JIPOOHOMA
Marepaluu.

Jst momywennst Hactoek JIPC mpenBapurenpHO 3ama-
yuBaJd Ha 1 9 B 1/8 "acTH SKCTpareHTa, 3aTeM MepeHOCH-
JH B IKCTPAKTOp, 3anuBayid 1/8 9acTh dKCTparcHTa (IO
3epKaia), 3aKpBIBAIM SKCTPAKTOP M OCTAaBILUIM Ha 48 .
3areM NPOU3BOAWIM CIUB NEPBOM MOPLUU HACTOMKH, MO-
CJIC 3TOTO 3AJIUBAIIM B SKCTPAKTOp 1/4 4acTh 3KCTparcHra,
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Tabnuna 3
Copaepixanue HHy/1MHa B IpoTe, %

Pa3Mep YacTHUI CBIPbs, MM

Bapuant
0,1 0,5 1
Hacroiika 70 % 10,32 - -
Hacroiika 40 % 9,88 10,64 13,29

HCPysA = 0,13; HCP)sB = 1,31

3aKpBIBAIIM SKCTPAKTOP M OCTABISUIM HA 2 4, MOCIE Yero
CJIMBAJIA BTOPYIO MOPLHUIO HACTOWKH. DKCTPAKLHUIO TIOBTO-
psinu ewé 2 pasa, 3anuBas 1o 1/4 yactu 3KcTpareHTa u oc-
TaBisg Ha 2 4. [Tocne nomydenus 4 mopuuii HACTOMKHM MX
OOBEIUHIUIA U OCTABIWIN B XOJIOAMIBHUKE MPU TEMIIepa-
Type He Boie + 8 °C anst orcranBanus [12].

Wzyuenne copepxkanus B Hux IITU noxasaio, 4ro B
HacToiike, nomyueHHoil Ha 40 % 3TaHoJe, UX KOJHMYECTBO
CYIIIECTBEHHO Oobliie, yeM B HacTtoiike u3 JIPC Ha 70 %
9TaHOJIe, HE3aBUCHMO OT pa3Mepa YacTHIl, T.K. 3TO BOJO-
pacTBOpUMBIE coeqMHEHHS. [Ipu 3TOi KOHIIEHTpauy dTa-
HoJa Haubonbimi ypoBeHb [1TU 3adukcuposan mpu pas-
mepe yactur JIPC 1 MM, T.K. IpH 4pe3MEPHO TOHKOM H3-
MEJBUEHUH YaCTHUIIbl ChIPbS CIICKHBAIOTCS, Yepe3 TaKue
MAacChI 3KCTPAreHT MPOXOIUT OYSHb TIOXO0 (Tadd. 2).

B mpore mociie momy4yeHuss HACTOMKH INpU paszMepe
gactuil He 6onee 0,1 MM kommaectBo [1TH cymiecTBeHHO
Bbie npu 3kcrparupoBanuu JIPC 70 % staHonom mo
cpaBHeHMIO ¢ 40 % 3TaHOIOM M3-32 MEHbLIEH pacTBOpU-
MOCTH H3y4YaeMbIX BEIIECTB B KOHIIEHTPHUPOBAHHOM 3Ta-
Hone. MccnenoBanne 3aBUCHMMOCTH KOHIICGHTPAIlUM HHY-
JIUHA, OCTaBILIEToCs B IIPOTe, OT pa3mepa uvactui JIPC
pu skcTparupoBanun 40 % 3TaHOIOM MOKa3ajo, 4TO €ro
conepxkanue npu pasmepe udactur] JIPC ne Gonee 0,1 u
0,5 MM ogrHaKoBO. HakormieHue ske HHYIHHA B IIPOTE TI0-
CJIe TIOyYeHHs HacToWKu ¢ ucronb3oBanueM JIPC ¢ aua-
METPOM YacTuil He Oonee 1 MM OBLIIO MaKCUMAaJbHBIM U
coctasmio 13,29 % (tabm. 3).

Takum 00pa3oM, yCTaHOBJIEHBI CYIIECTBEHHBIE OTJIHU-
gust B copepxanun [ITH B kopHEBHIIAX ¢ KOPHAMHU dXUHA-
[eH, TOJYYCHHBIX OT PACTEHHU PAa3HBIX JIET BEreTaluu
TIPY yOaJCHUH HA/I3€MHOHM YacTH B Pa3IHIHbEIEe (PeHOIOTH-
yeckue (asbl. [lepuoamueckoe ckammpaHue ModeroB B Te-
YEHHE BETeTallUH CIIOCOOCTBOBAJIO MAaKCUMAILHOMY HAaKOII-
JICHHIO WHYJIMHA B KOPHEBWIAX C KOPHSIMH DXHHAICH B
2008 u 2009 rr, B cpenHEM IPEBBILIEHUE COCTABUIIO
5,86 %. [Ipu sxcTpeManbHBIX TOTOAHBIX ycnoBusax 2010 .
HaubonblIee cofepkanue uHyauHa B JIPC ormeueno npu
Cpe3aHHU HaA3eMHOU MacCHl B (ha3y cTeOneBaHmsI.

[Tpu n3yueHnn HaKOIICHHS MHYJIMHA B MOJ3EMHBIX Op-
raHax B 3aBHCHMOCTH OT BO3pacTa PacTeHUH yCTaHOBJIE-
HO, YTO C YBEJIIMYEHUEM BO3pacTa K 7 rofy BereTaluu co-
JeprKaHKe HHYIIMHA CYIIECTBEHHO YMEHBIIAIOCE.

HaubonbIiiee komn4ecTBO UHYJIUHA U3BJIEKAJIOCh B Ha-
CTOMKY M3 KOpHEBUII ¢ KOpHSIMHU dxuHaneu 40 % sraHo-
JIOM TIPH pa3Mepe YacTHLl ChIpbsl He Oosee 1 MM Mo cpas-
Henuto ¢ 70 % stanonoM. B mpore nocne nonyueHus Ha-
CTOWKH ocTaBajoch eme oxkoo 10 % wuHynwHA, YTO

Xumuko-papmanesTuyeckuii xkypHaia. Tom 52, Ne 7, 2018



JIeJIaeT BO3MOXKHBIM €ro JajbHEHIIee HUCIIOIb30BaHUE 7. H. U. Maiicypanse, B. I. Kucenes, O. A. Yepkacos u np., Me-

(npousBonctBo BAJI k nuie, KOpMOBBIX J100aBOK). MOOUKA UCCEO08AHULL NPU URMPOOYKYUU TEKAPCIMEEHHBIX PAC-
menuti, BUJIIAP, Mocksa (1984).
JUTEPATYPA 8. M. H. Onennukos, JI. M. Tanxaesa, I. B. Yexuposa u ap., Xu-

mus pacmum. coipobsi, Ne 1, ¢. 95 —99 (2008).

1. H. A. Anaukuna, demopegp. duc. ... kau0. dapm. nayx, 1laru- 9. B. A. locuiexoB, Memoouka noneoeo onvima, ATpPOIPOMHU3-

ropck (2011).

2. H. A. Kpumrranosa, M. 0. Cadonosa, B. 11. Bonorosa u mp., nat, Mocksa (1985).
BECTHHUK BI'Y. Cepusi: Xumus. Buonoeus. @apmayus, Ne 1, 10. P. U. baraytounosa, I.II. ®enoceesa, T. ®. OxoHEIIHNKOBA,
212 - 221 (2005). Xumusi u xomnwvlomepnoe modenuposanue. bBymneposckue co-

3. S. Macfarlane, S. Cleary, B. Bahrami, Alimentary Pharmacol. 0buy., Ne' 5, ¢. 13 =16 (2005). .
Therap., 7(38), 804 — 816 (2013). 11. R. Bauer, H. Wagner, Echinacea Handbuch fiir Arte, Apotheker

4. http: // www.rlsnet.ru / . und andere Naturwissen schhaftler, Wiss. Verl. Ges, Stuttgart

5. http: // grls.rosminzdrav.ru / grls.aspx. (1990).
6. M. Wack, W. Blaschek, Carbohydrate Res., Ne3, 341(9), 12. C. A. Monuna, U. E. Kayxosa, Xumusa u mexnonozaus ¢humon-
1147 — 1153 (2006). penapamos. Yuebnoe nocooue, T'D0TAP-ME]l, Mocksa
(2004).

IMocrynuna 22.10.15

INULIN-TYPE FRUCTANS CONTENT IN UNDERGROUND ORGANS
OF ECHINACEA PURPUREA AND RELATED PRODUCTS

E. Yu. Babaeva', V. I. Zvereva®, and O. A. Semkina'?

! People’s Friendship University of Russia, Moscow, 117198 Russia;
% All-Russia Research Institute of Medicinal and Aromatic Plants (VILAR), Russian Academy of Agricultural Sciences, Moscow, 117216 Russia

We have studied the accumulation of inulin in dry rhizomes and roots of Echinacea purpurea plants grown in non-chernozem soil zone of Russia in
2008 — 2010, depending on the plant age (2, 3, 4, 5, 7 years) and vegetation period (phenological stages of shooting, budding, flowering, or multiple samp-
ling). The content of inulin in tinctures obtained with 40% and 70% aqueous ethanol was compared for various average particle sizes (0.1, 0.5, and I mm) in
the plant material. The maximum reliably detected content of inulin in plants collected in 2008 and 2009 was observed in samples repeatedly cut at various
stages, while in 2010 samples it was observed in the above-ground part cut at the stage of shooting. The content of inulin-type fructans rapidly decreased with
increasing plant age and was significantly greater in the tincture obtained using 40% ethanol than in 70% ethanol tincture because these polyfructans are wa-
ter-soluble. Maximum extraction was achieved for the initial plant material with 1 mm average grain size. The residual inulin content in the extraction cake
was about 10%, which implied the possibility of its further use.

Keywords: inulin-type fructans; Echinacea purpurea; rhizomes with roots; aqueous ethanol tincture; extraction cake.
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