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Pesrome.

Lens uccienoBaHus — U3yYUTh BINSHUE TEPMUYECKOI 00paOOTKH SXMHALEH IyPITYPHOH TPaBbl Ha BBIXOJ I'MAPOKCHKO-
puunbix kucnoT (I'KK) npu sxcrpakiuu.

Marepuan u Meroabl. OOBEKTOM HCCIEIOBaHUS CIIyXKHJla 3XMHALCH IypIypHol TpaBa. KonmruecTBeHHOE onpenesieHne
cymmapHoro coaepkanus [ KK Bemonssiiin meronom criekrpodoromerpun. Kadecrennsrii cocraB I'KK ycranasiausanu
METOZIOM BBICOKOI(D(hEKTHBHOMN >KUAKOCTHOM XpoMarorpauu MyTeM COIOCTABJICHHS CO CTaHIAapTaMH. TepMHUYECKyIO
00paboTKy TpaBbl MPOBOAWIIN B CTEPUIIN3ATOPE BO3AYLIHOM IIPU Pas3HBIX Temreparypax. CONOCTaBIsUIN COAEpIKaHue
I'KK ¢ akTUBHOCTBIO MO (EHOTOKCUAA3EI.

Pesynprarel. Temneparypa, NpofOIKUTENEHOCTh TEPMUYECKOH 00paOOTKH, HAJIMUME YHAaKOBKH, TOJIIMHA CJIOSl 00pa-
0aTbIBAEMOTI'0 CHIPbS U CTENEHb U3MEJIBUCHHUS CBIPhSI CTATHCTHYECKH 3Ha4MMO BiMsitoT Ha Beixoa I'’KK npu skcTpakumu.
[Tpu Temneparype Tepmudeckoi npenodbpaboTku B ynakoke — 60°C; nponomkurensHocTd — 0,5-2 9 TonmmumHe ciiost 00-
pabarbiBaeMOro rnoporika celpbs — 2-4 cm Beixox I'KK npu skcTpakimu noseimaercs B 2,8 pasza, KaueCTBEHHBIH COCTaB U
cootHoureHne ocHoBHBIX [’ KK He n3mensercs. AKTHUBHOCTH nordeHonokenaassl 3Haunmo Biusiet Ha Bbixon I'KK nmpu
SKCTPAKLHUK U3 CHIPBS, MOABEPIILIErocs TepMUUECKOi 00paboTke B auanazone temneparyp ot 40 no 100°C. Briseien
pas3HbIii XapakTep TeMIepaTypHOU U BpeMeHHOI 3aBucumocTH Bbixoga I' KK npu skcrpakumu st repmudecku o0pado-
TaHHOT'O M HATUBHOTO CBIPbSI; U3 TEPMUYECKH 0OpaOOTaHHOTO CHIPBS BBIXOJ IIPH SKCTPAKIMU Ha KHIISILEH BoAsSHON OaHe
B TeueHue 1,5-2 4 nmpaktuuecku B TpH pasza 6onbiue ['KK.

3akitoyeHue. DKCIIEPUMEHTAIBHO 000CHOBAHBI M MO100paHbl KPUTEPHH NPOBEJCHUS TEPMOOOPaOOTKY IXHHALIEH Typ-
IIypHO# TpaBbl, KoTopble yBennuuBaoT Bbixoq I'KK npu skcrpakiun 6e3 U3MEHEHHsT UX Ka4eCTBEHHOTO COCTaBa U CO-
OTHOIIEHHS. DTH MapaMeTpsl MO3BOJIIOT NOMyuuTh oboramennsie I'KK u3BnedeHus n3 sxuHaueu mypIrypHoil TpaBsl.
Knrouegvie cnosa: sxunayes nypnypuas, mpasa, UOPOKCUKOPUYHbIE KUCTOMbl, mepMudeckas obpabomka, nosviuieHue
IKCMPAKYU, NONUGEHOoNoKCUOasa.

Abstract.

Objectives. To investigate the effect of heat pre-treatment of purple coneflower herb on the yield of hydroxycinnamic
acids (HCAs) during extraction.

Material and methods. The object of the study was purple coneflower herb. The total HCAs content was determined
quantitatively by spectrophotometry. The qualitative composition of HCAs was determined by high-performance liquid
chromatography by comparing with standards. Heat pre-treatment of the herb was carried out in the air sterilizer at
different temperatures. The HCAs content was compared with the activity of polyphenol oxidase.

Results. The temperature, duration of pre-treatment, presence of packaging, thickness of the processed medicinal plant
raw material layer and degree of medicinal plant raw material grinding statistically significantly affect the HCAs yield
during extraction. With 60°C pre-treatment temperature in the package, 0.5-2 h duration, 2-4 cm thickness of the layer of
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processed medicinal plant raw material powder, the HCAs yield during extraction increases by 2.8 times, the qualitative
composition and ratio of the main HCAs do not change. Polyphenol oxidase activity significantly influences the yield of
HCAs during extraction from medicinal plant raw materials subjected to heat treatment in the temperature range from 40
to 100°C. A different nature of the temperature and time dependence of the of HCAs yield during extraction for thermally
treated and native medicinal plant raw materials has been revealed; from heat pre-treated medicinal plant raw materials,
the yield during extraction in a boiling water bath for 1.5-2 hours is almost three times greater than the HCAs.
Conclusions. The criteria for heat pre-treatment of purple coneflower herb have been experimentally substantiated and
selected, which increase the yield of HCAs during extraction without changing their qualitative composition and ratio.
These parameters allow obtaining HCAs -enriched extracts from purple coneflower herb.

Keywords: purple coneflower, herb, hydroxycinnamic acids, heat pre-treatment, increase of extraction, polyphenol

oxidase.

BBepeHune

OxuHaniess nyprypHas (Echinacea purpurea
L.) — TpaBsHUCTOE pacTeHHE CEMEHCTBa aCTPOBBIX
(Asteraceae), KOTOpO€ KYJIBTUBHPYETCS PAIOM JIIsS
3arOTOBKH JIEKAPCTBEHHOTO PACTUTEIBHOTO CHIPhS
(JIPC) — TpaBa, KOTOpasi UCIIOJIB3YETCs (hapMmarieB-
TUYECKUMU TIPEIIPUATHSIME IS TTOTydeHUs JIeKap-
CTBEHHBIX TIpernaparos [1].

OxuHalen myprnypHoi TpaBa B PecryOnmku be-
napych ucronsiyercs kak JIPC mmst nomyuenus igexap-
CTBeHHBIX NpenaparoB B Buze JIPC (aHrpo B KapToH-
HBIX Ta9Kax U (QIIBTP-TIAKETaX), KAAKUX U TBEPIBIX
JICKApCTBEHHBIX (opM, KoTophlie mpomnsBomsaTcs OO0
«HIIK Bbuorect», OO0 «Ilaguc’C» u 3A0 «benAcer-
TuKa». OCHOBHBIMU NIOKa3aHUSIMHU K IIPUMCHEHUIO SIB-
JITFOTCSL KPAaTKOBPEMEHHAs MPOQMIIAKTHKA U JICYCHUES
B COCTaBe KOMIUICKCHOH TEparmu OCTPBIX pecIupa-
TOPHBIX 3a00JIEBaHMH TIPH TIpHUEMe BHYTpPb H JICUEHHUE
HEOOJBIINX TTOBEPXHOCTHBIX PAHEBBIX TMOBPEKICHIN
TIpH HApY>KHOM TIpUMEHEHHH [2, 3, 4].

PanmonanbHOE€  WCIONB30BAaHHUE PHUPOIHBIX
pPECYpCOB IMOApa3yMeBaeT HE TOJNBKO PECypCOBEA-
YecKue HcclenoBaHus, 3P(EKTUBHYIO arpoTeXHU-
Ky BO3METBIBAHUS IJISI KYJBTUBHPYEMBIX PAaCTEHHIA,
MIPaBUILHYIO 3aroTOBKY W TEPBUYHYIO 00padOTKyY
JIPC, vo u ucromenne JIPC B Xome 3KCTpakiuu B
OTHOIIICHUH TIEJICBOW TPYIIITBI OUOJIOTHUIESCKH aKTHB-
Heix BemectB (BAB) [5, 6].

JIyisl TIOBBINICHUST 3KCTPAKIIUU THIPOKCUKOPHY-
HbIX kucioT (I'KK), o KoTopsIM TIpOBOAST CTaHIap-
TU3AIMIO JAHHOTO CHIPBS, U3 dXMHAIEH ITypIypHOH
TpaBHI 1IEI€CO00Pa3HO MPEIOKUTH €€ TEPMUIECKYTO
00paboTKy, BO BpeMsl KOTOPO MHAKTHBUPYIOTCS Jie-
crpykrupyromue KK ¢epmenTsl U moBbImaeTcs
MUKPOOUOJIOrHYeCKasi CTAOMIILHOCTH ChIphs [7, 8, 9].

Lens nccnenoBanus — U3y4NTh BIUSHUE TEPMHU-
YeCKOW 00pabOTKH IXHMHAIECH ITyPITYPHOU TPaBhI Ha
Boixoj] ' KK npu skcTpakumu.

MaTepuan n MmetToabl

OOBEKTOM WCCIIENOBAaHMS SBISUIACH DXUHAIICH
MypnypHOH TpaBa, KoTopas mnpousBeneHa OOO
«HIIK Buorect» u OO0 «Ilaguc’Cy», a Takxke Ta,
KOTOpasi 3aroToBlIeHa B (pa3sy MaccoOBOTO IIBETEHUS
B HIOJIe—aBTycTe B OoraHmueckoMm camxy bBI'MYVY B
1. HoBoe mose B 2021 u 2022 TIT. ¥ BBICYIIIEHA BO3-
JIyIITHO-TEHEBBIM MeToioM. [Ipu pacuere kpurepus
Koxpeiina (g=4; v=2) nonyunma: G__=0,7679 u
G, ., =0,4831, 4uTo TOBOPUT O BO3MOXKHOCTH 00benu-
HEHUSI Pe3yNBTaTOB, MOMYYEHHBIX Ha Pa3HBIX CEPHIX
U B pa3HbIe Tofp! 3aroToBkH [ 10].

Jlist TepMudeckoit 00pabOTKH dXUHAIECH IIyp-
MypPHOU TpaBy B3BEIINBAIIM (TOYHAS HABECKA), IIOME-
maiau B Gombry (B yIIAKOBKE) HITH B BHITAPUTENBHYIO
yarry (0e3 yrnakoBKH) U IMOMEIIAIN B CTSPUIIH3ATOD
Bo3nymHbIH Butsass I'T1 10-3 (OAO «Butaspy, Pe-
ciryonmka bemapych) 11 BO3IEHCTBUS TeMITepaTyp:
40, 60, 80, 100, 120, 140, 160 u 180°C. Ilocne BHI-
0opa ONTUMAIILHOW TEMIICPaTyphl YCTaHABIUBAIIN
Bbixoa ['KK juist pa3in4HBIX TPOMEXYTKOB BpeMe-
Hu — mmrensHoctu (0,5; 1; 1,5; 2; 3 u 6 1). 3arem
OIICHUBAIM KaK TOJIIHMHY CJIOsS 00pabdaTrhiBaeMoOTO
ceIpbst: 1o 1; 1-2, 2-3, 3-4 u Gonee 5 cM U CTETNICHB
ero m3MenpIeHus (1ebHoe, pe3anHoe (5600 MkM u
MeHee), TTOPOIIOK ¢ pasMepoMm uactuil 500 MKM u
menee) Biusu Ha Beixog [' KK mpu sxcTpakimy.

KonnyectBeHHOE ompeneneHne CyMMBI MPOH3-
BonHbIX I'KK B mepecuere Ha HUKOPUEBYIO KUCIIO-
Ty BBITIONHUIA TI0 XPOMAaTO-CHEeKTpodoToMeTprye-
CKOM METOAWKE W3 YacTHOH (hapMaKoIleHO# CTaThu
07/2016:1823 «OxuHauen myprmypHOH TpaBa» [1].
H3mepeHne onTUYEeCKON MIOTHOCTH OCYIICCTBIISIIH
Ha cnekrpodorometpe Solar cepun PB2201 (3AO
«Comnap», Pecrryonuka bemapycs).

OKCTpakKmusl BEHITIOJHEHA COTTACHO (apMako-
MIEHHBIM YCIIOBHUAM: SKCTpareHT — 95% crmpT STHII0-
BBI, TEMITEpaTypa 3KCTPAKIIUN — KUTISIAsT BOISHAS
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0aHs, TPOIOHKUTEIBHOCTh M3BJICUCHUS — 45 MUH,
COOTHOIIIEHUE CHIPhsI M dKcTpareHTa — 1 k 10, cre-
TIeHb M3MeNbueHus TpaBsl — S00 MkM U MeHee [1].

MetonoM  BbICOKO3(D(DEKTUBHON  KHUIKOCTHOM
xpomatorpapun (BOXKX) BbimonHsnM uccienosa-
Hue o BOXX-metoauke uz Toit ke crareu [1]. Uc-
MOJH30BAIM ISl CPABHEHUSI CTaHAAPTHBIC OOpa3IlbI
xyoporeHoBoit (kar. Ne 1115545), kodetinoi (kar Ne
1084995), mukopuenoii (kar. Ne 1105315) u kadra-
poBoit kuciot (kar. Ne 1086039). IloxBmwxkHyt0 dazy
W3TOTABJIMBAIM W3 AalCTOHUTpWIA (KBaTA(UKAIHS
«for HPLC», Sigma-Aldrich, xar. Ne 34851), xucimo-
ThI Qocdoproit (kBanmduramus «for HPLCy», Sigma-
Aldrich, xat. Ne 04102) 1 BozIbI J€HOHHPOBAHHOM.

HentpudyrupoBanne W3BICUCHUH, TIOTyUYCH-
HBIX TIOocJIe (hapMaKOTICHHOM IKCTPAKITUH, OCYIIECT-
BJISUTM B Te4eHHUe 5 MuH Ha 1ieHTpudyre CM-70M.07
(ELMI, PecriybOnuka JlatBust) mpu 7000 06/mun. st
aHanm3a metojoM BOXKX 3abupanu HamoCag0uHy IO
XKHUJIKOCTbh. J|enoHn3anus BOAbI OYUIIEHHON BBITION-
HeHa Ha nmenonm3arope JIB—1 (OO0 «llBerXpomy,
Poccutickas @eneparnus).

B32XX mnpoBeneHO Ha KXUIKOCTHOM XpOMAaTo-
rpage Ultimate 3000 (Ultimate, I'epmanust) ¢ Haco-
COM Ha YETBIPE PACTBOPUTENS M yCTPOWCTBOM JIJIs
BaKyyMHOW Jerasalfii JJI0€HTa, aBTOCAMILIEPOM,
TEPMOCTAaTOM [JJIsl KOJOHOK, IHOJHO-MaTPHYHBIM
JIETEKTOPOM. XPOMAaTOTpaMMbI M CIIEKTPBI IOTIIO-
IeHuss 00pa0bOTaHbl TMPU MTOMOIIM KOMIIBIOTEPHOM
nporpamMmbel Chromeleon 7. Metogom BHyTpeHHEH
HOpMAJIM3AIN TPOBEIH PAac4eT OTHOCHUTEILHOTO
conepxanus I'KK.
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Prcynox 1 — 3aBHCUMOCTB BBIXOa THAPOKCHKOPHIHBIX
KHCJIOT MIPH KCTPAKIINH OT TEMITEPaTypPhl
TepMOOOPaOOTKH B YITAKOBKE U3 (OJBIH:

be3 TO — nekapcTBEHHOE PACTHTEIHHOE CHIPhE,
KOTOpO€ He OBLIO MOABEPKEHO TEPMOOOPadOTKE
(maruBHOEe JIPC)

AKTHBHOCTH TTOU()EHOTOKCHIA3BI OMPEICIISITH
o meroauke bospkuna [11].

Kommreroreprast mporpamma Microsoft Office
Excel 2016 (maket «AHanu3 TaHHBIX) UCTIOIL30BaHa
JUTSL CTATUCTUYECKOW 00pabOTKH MCIBITAHUH, Kax-
J0€ U3 KOTOpBIX AyOmupoBanu Tpu pasza (n=3). Ux
NpECTaBICHHE OCYIIECTBICHO B BUAe X +A;, e
X - cpennee 3HaueHHe BHIOOPKH; A5 — HONYLIIMPH-
Ha JIOBEpUTENIBHOrO MHTEpBajia. JlMCrepcuOHHBIN
aHaJIM3 BBITIONHEH JJIS YCTAHOBJICHHS CTAaTHCTHYe-
CKU 3HAYMMOTO BIIMSHUS (DaKTOPOB TepMOOOpadoT-
ku Ha Bbixon ['KK mpu skcrpakuuu. IIpu p<0,05
3HAYCHUS CYUTAIUCH CTATHCTUYECKH 3HAYUMO Pa3-
JTUYHBIMH.

PesynbTathbl M o6cyxaeHue

Ha pucynkax 1-5 mokaszaHbl 3aBUCUMOCTH BBI-
xoaa ['KK mpu skcTpakuuu U3 3XUHALEH OT TEMIIe-
parypsl TepMOOOpabOTKH B IPUCYTCTBHUU 1 0Oe3 ymna-
KOBKH U3 (DOJIBIH, IJIMTEIBHOCTH MPeaoOpaboTKH,
TONIUHEI oOpabareBaemoro ciost JIPC u cremenu
€ro M3METBICHHSI COOTBETCTBEHHO.

TepmooOpaboTka SXHHALEW IypHypHO Tpa-
BBl B YIAKOBKE B Juana3zoHe Temmeparyp oT 60 mo
160°C noseiana Beixoq I'KK mpu akctpakiun win
HE BIIMAJIA HA €TO BETMYNHY. 3HAYNMOE YBEJINYCHNE
BbIxoga mpouzonuio nmpu 60°C (ma 20,0% (otH.),
p=0,016); 100°C (1a 15,1% (otH.), p=0,043) u 160°C
(12 27,6% (otH.), p=0,0086). ITpu 60 u 160°C BhIXOX
3HaYMMO He pasnuuaics (Ha 6,3% (otH.), p=0,064),
MO3TOMY JJIs1 SKOHOMHH 3JICKTPOIHEPTUU ITPU HArpe-
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Prcynox 2 — 3aBHCUMOCTB BBIXOJa THAPOKCHKOPHIHBIX
KHCJIOT MIPH AKCTPAKIINH OT TEMITEPaTyPhl
TEpMOOOPAOOTKH B OTCYTCTBHE YIIAKOBKH:

be3 TO — nmekapcTBEHHOE PACTUTENBHOE CBIPEE,
KOTOpO€ He OBLIO MOABEPKEHO TEPMOOOPabOTKE
(maruBHOEe JIPC)
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PucyHok 3 — 3aBUCHMOCTbD BbIXO/[a THAPOKCHKOPHYHBIX
KHUCJIOT MPH KCTPAKIUH OT JUTUTEIBHOCTH
TepMOOOpadbOTKH

BaHMS LienecooOpa3Ha 0osee HU3Kas Temreparypa —
60°C (puc. 1).

O6paboTka 3XyHAIed MypIypHOH TPaBhl B OT-
CYTCTBHME YIAaKOBKH B MU3y4aeMOM JIMANa30HE TeMIIe-
paryp camxkana Bbixoa I'KK npu sakcTpakuuu uiv He
BIUsiIa Ha Hero BemuunHy (tipu 60 u 80°C) (puc. 2).

B nuanazone ot 0,5 no 2 u Beixon ['KK mpu skce-
TpakUuK n3MeHsuics He 3HaunmMo (p=0,061). JanbHeii-
1Iee yBeNW4YEeHHE MPOJOJLKUTEIBLHOCTH PHUBOIMIO K
3HaYMMOMy cHIkeHnio Beixoma ['KK (p=0,0074) —
PUCYHOK 3. MaKCUMaJIbHBIN BBIXOZ TIPH KCTPAKITHN
TIPUXOAMIICS Ha cjioi 2—4 cM, majdbHEHITIee yBeIude-
HUE TONIIMHEI CJIOS MPUBOIMIIO K 3HAYMMOMY CHIDKE-
Huto Ha 12,3% (p=0,039) — pucyHok 4.

J1g n3MensueHHoro B mopouok 500 MkM U Me-
Hee u pesannoro 5600 u menee JIPC (p=0,26) ot-
MedeH Hanoobsmwi Berxon I KK, kotoperit Ha 19,0%
(otH.) (p=0,018) GombIIC B CPaBHEHHUH C MEITHLHBIM
JIPC (puc. 5).
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PucyHok 5 — 3aBUCHMOCTB BBIXO/[a TUIPOKCHKOPUYHBIX
KHUCJIOT TIPH 3KCTPAKIUU OT pa3Mepa YaCTHIL ChIPbsI
pu TepMooOpaboTke
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Prcynox 4 — 3aBHCUMOCTB BBIXOJa THAPOKCHKOPHIHBIX
KHCJIOT IIPH AKCTPAKITNH OT TONIIMHBEI 00padaTbiBaeMoro
CJI0SI IEKAPCTBEHHOTO PACTUTEIHHOTO CHIPHS

DXyHaLeH MypIypHOH TpaBa UMeJia HEBBICOKYIO
AKTUBHOCTH NOJNU(EHOIOKCHAA3bI, OJHAKO OHA BO3-
pactana B 4,4 paza npu 40°C, 4T0 CHMXAJO BBIXOA
I'KK mpu sxcrpakumu Ha 35,2% (otH.) (p=0,0029).
IIpu 60°C akTUBHOCTDH (DepMEHTa PE3KO BO3pacTayia B
2,7 pa3a no cpaBHeHuto ¢ 40°C, 9TO MOBBIIAIIO BHI-
xon Ha 62,3% (otH.) (p=0,0025). 3ateM aKTUBHOCTb
(epmenTa pe3ko nagana (MpuMepHo B 5 pa3) npu 80
u 100°C, HO ocTaBanach NpUOIU3UTENLHO B /1Ba pa3a
oomnpmeii npu 80°C, yeM B HaTUBHOM ChIphe. [lomm-
(heHONOKCHIa3HAasE aKTUBHOCTH 3HAYMMO (p=8,57-107;
F=87,1; FKPHT=5 ,98) Bimmsna Ha Berxom I'KK.

B xone aucniepcHoHHOTO aHajM3a BIMSHUS Mapa-
METpPOB YCTaHOBIICHO, 4TO Temneparypa (p=1,8-10),
TPOAOIDKUTETBHOCTE (p=2,4+10), HalUYHe yHIaKkoB-
ku (p=1,6-10*), Tommuna ciost (p=0,029) u crerneHs
mMenpaeHus  (p=0,041) cratucTuueckn 3HAYUMO
(p<0,05) Bwsumn Ha sKrcTpakmuto I’ KK.

MO’KHO MPEUIOKHUTD CAEeAYIOMNI crocod mpe-
BapUTENbHON TEepMUYECKOH OOpabOTKM SXUHALEH
MYypIlypHO! TpaBbl: H3MENBUEHHYIO B TIOpomok 500
MKM U MeHee Wi pe3anayto 5600 MKM 1 MEHEe dXH-
HAaIleH ITypITypHON TPaBy PacKiIaIbIBAIOT CIOEM OT 2
110 4 cM Ha osIpre, TEPMETHYHO 3aBOPAYHBAIOT B HEE
Y MIOMEIIAIOT B CYITWIIBHBIN KA MU TeMIeparype
60°C Ha 0,5-2 4. [locne ucreyeHnss BpeMEHU ChIPhE B
(omnbre He pazBopayrBas OXJIAXKAAIOT 1O KOMHATHOM
TEeMIIEPATYPHI.

[IpemnoxxenHsiit criocod mpenoOpadoTKku yBe-
mauBan Berxon KK B 2,8 paza o cpaBHEHUIO ¢ Ha-
tuBHbIM JIPC (puc. 7).

Paccunrtanu oTHOCHTEIBHOE COIEpKAHKE B TIO-
Jy4eHHBIX u3BJIeueHussX ocHOBHBIX ['KK mist BEIsIB-
JICHUS BIFSTHUS TepMUYECKOW 00pabOTKHM Ha Kade-
CTBEHHBIH cocTaB (Tabm. 1).
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Pucynok 6 — 3aBUCMMOCTbh aKTUBHOCTH (pepMEHTA
nonM(pEeHOIOKCHa3bl OT TEMIIEpaTypbl TepMOOOPabOTKH
B ynaxkoBke u3 ¢oubru: BO — nexkapcTBeHHOE
pacTHTENBHOE ChIpbe, KOTOPOE He OBLIO MOABEPKEHO
TepMoobpabotke (HatuBHOE JIPC)

OtnocutenpHOe comepkanne ' KK B m3Biede-
HUSX W3 TEPMHUYECKH 0OpabOTaHHOW W HATUBHOMN
AXUHAIICH MTypPIYPHOU TPaBE MPAKTHYECKU OJIHAKO-
BO (Ta0i. 1), 4TO yKa3bIBaeT HA OTCYTCTBUE BIMSHUS
TEPMHUUECKOH 00pabOTKH Ha KaueCTBEHHBIH COCTaB
ocHoBHBIX [’ KK.

Y4uTBIBas OCTATOYHYIO MOIH(EHOIOKCHIA3HYIO
AKTUBHOCTH TIPU TEPMUYECCKOH 00padOTKe HM3YIHIH
BIIMSIHUE TEMITEPaTypPhl ¥ JITUTEIBHOCTH SKCTPAKIHH
Ha Bbixofl ' KK n3 HaTuBHOTO M TepMuuecku o0pabo-
tanHoro JIPC (puc. 8, 9 u 10, 11 coOTBETCTBEHHO).

Makcumaneubiii Beixon ['KK w3 HeobOpabo-
tagHorOo JIPC mpmXomwiics Ha KHITAIIYIO BOISHYIO
6anro, uro Ha 32,8% (otH.) (p=0,027) OomnpIme, ueM
npu 80°C (puc. 8), 4TO COBMAAAET C BBIXOJOM IIO
(dapmaxoneiiHoi Metoauke. [Ipu skcTpakuum U3 He-
obpaboranHoro JIPC or KOMHaTrHOH TeMIlepaTyphbl
o 80°C mabmomanu 1urato Berxoma I'KK (p=0,29).
B Tedenme momyTopa 4acoB OTMEYEH YETKO BBIpaA-
JkeHHbIH MakcumaibHbIM Bbixon ['KK, xoTopeiit Ha
21,6% (otH.) (p=0,040) Gonbie, yem npu 6 4. B
(apmaxoneifHON MEeTOANKE IKCTPAKLUS TPOBOITUTCS
B TeueHue 45 MHH, 4TO HEAOCTATOUYHO A1 oOecrede-
Hus HanOonee momHoro Bexoxa ['KK.

Cogepwanune MKK, %

nec TO NPC
Pucynox 7 — BeIXo THAPOKCUKOPHYHBIX KUCIOT
IIPY SKCTPaKIMHU U3 TEPMUYECKN 00pabOTaHHON

(TO JIPC) n HaTMBHO# SXMHALIEH ITypPIyPHON TPaBbl
(JlekapcTBEHHOE PACTUTEIBHOE ChIPhE)

[Ipu yBenmwueHWH TeMITEPaTypbl SKCTPAKIHH
u3 tepmoodpadoranHoro JIPC Bexox I'KK mmaBHO
Bo3pactan (R*=0,9026): Ha kunsmiei BoAsSHON OaHe
Bhime Ha 16,1% (otH.) (p=0,040), vem npu 80°C; npu
40°C MUHUMYM He HaOMIOAJICS, YTO CBA3aHO C OTCYT-
CTBHIEM TOBBIIIEHNAS aKTUBHOCTH TIOMHA()EHOIOKCH A~
3bl. Beixon ' KK 1nipu akcTpakiiuu npakTH4ecKu B TPU
paza Bbime (p=6,2:107°) M0 CpaBHEHHIO C KHUIISIICH
BOJISIHOM Oaneli uis HeoOpaboTanuoro JIPC.

[Ipu skcTpaknuy W3 TEPMHYECKH 00pabOTaH-
HOTO CBIPbsI HAOIIONAIM MAaKCHMAaJbHBIA BBIXOJ Ha
2 49 (p=0,0073), mpr OCTAIBHBIX W3yYEHHBIX TPO-
MEXyTKaX BPEMEHH BBIXOJ HAXOAWJICS Ha IUIATO
(p=0,38). Beixog I'KK mpaktudeckun B Tpu paza
BoIle (p=4,7-10*) o cpaBHEHHIO C JITUTEIHLHOCTHIO
B 1,5 9 1151 He0OpPaOOTaHHOTO CHIPHS.

B HayuHol nuteparype JUis MOBBIIICHUS BBIXOIA
T'KK, xak npaBuio, UCHOIb3YIOT ONTHUMU3ALUIO BO-
JTHO-CIIMPTOBOM JKCTPAKIMU M TIOAOOP PEKUMOB H
criocoboB m3eneueHusaB. B crarbe B.A. Banmreiina
it akerpakimu KK npumeneH meTon BakyyMHOM
MyJIbCaly IpH ruapomonyse 1:5 npu 60°C B Tpu 3ta-
1a 1o 2,5 4 CIUpTOM STUIIOBBIM C YOBIBAIOIIEH KOHIIEH-
tparweit 70%, 40% u 20% [14]. IIpu Takom criocoGe

Tabnuua 1 — KauecTBeHHBIH COCTaB OCHOBHBIX I'MIPOKCUKOPHYUHBIX KHUCIOT H3BJICUCHUH, TOJYyUYCHHBIX U3
TEPMHUUYECKU 00pabOTaHHOW U HATUBHOW SXUHAIICU ITyPIIYPHOU TPaBhI

Hazpanne ruapoKCUKOPHIHBIX Tepmuueckn
KﬁEHOT b 06pa60TpaHHoe JIPC, % JIPC, % 3uasenme p
Kadraposas kucnora 23,0+2,2 24,0+1,1 0,26
XJ1oporeHoBast KUCJIOTa 2,0+0,5 2,1£0,4 0,79
Kodeiinas xucmora 4,5+0,7 5,0+0,6 0,39
I{uxopueBas kucimorat 70,5+3,8 68,9+2.8 0,17
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Pucynoxk 10 — 3aBUCHMOCTb BBIX0OJa THAPOKCHKOPHYHBIX
KHCIIOT TIPH SKCTPAKIIUU U3 TEPMOOOPabOTaHHOTO
JIEKAPCTBEHHOTO PACTHTENILHOTO ChIPhS
OT €€ TeMIIepaTyphbl

u3BreueHust MakcumyM coaepxkanus ['KK noxonun no
2%, 4TO 3HAYUMO MEHBIIIE 110 CPABHEHUIO C (hapMaKo-
MEeWHOM SKCTpaKIyel U3 TepMUYECKd 00pabOTaHHOTO
JIPC nipu momoOpaHHbIX KPUTEPUSIX TEpMOOOPabOTKH,
U CONOCTAaBUMO C (papMakorNeHHONW METONMKOW MpH
AKCTpaKIwHu u3 HeoOpaboranHoro JIPC.

IIpu BoCHpOU3BEACHUHU CIIEAYIOIUX YCIOBUN
JKCTpaKmuu: d3KcTparupoBanue 70% STHIOBBIM
cnuproM Mauepanueid (24 4) 1:10 ¢ mocnenyromei
TEPMHUYECKOH SKCTPaKLUUEeH Npu TeMIeparype KH-
neHust pactBopurens [13] u ymeTpasBykoBas 3KcC-
Tpakius B Tedenue 10 mua 50% criupToM 3THIIOBBIM
[14] conepxanne ' KK cocrasuio ot 1,65+0,18% mo
2,20+0,47%, uTO MEHbIIIE B TP pa3a MO CPABHEHUIO
¢ pa3paboTaHHBIMU KPUTEPUSMHU TEPMHUYECKOH 00-
paboTku npu papMakoneHONW IKCTPAKLIKH.

Omnucanbl crocoObl CyOKPUTUYECKOH KCTPaK-
mmu 10% cruproM 3THiIOBEIM [15] M COKMIKEHHBIM
VIJICKUCIBIM Ta3oM [16], omHako TOMyYeHHBIE B
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Pucynok 9 — 3aBUCHMOCTB BBIXO/a TUIPOKCHKOPUYHBIX
KHUCJIOT NIPH SKCTPAKIHU U3 JISKAPCTBEHHOTO
PacTHTENBHOTO ChIPbs 0e3 npenoopaboTKu
OT €€ JUTUTEeIbHOCTH
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MpoOoMmHMTENEHOCTE IKCTPAKLMM, Y
Pucynok 11 — 3aBucumMocCTb BbIXOJIa THIPOKCUKOPUUHBIX
KHCJIOT MPH SKCTPAKIUK U3 TEPMOOOPaOOTaHHOTO
JIEKaPCTBEHHOI'O PACTUTENILHOTO ChIPbS
OT €€ JUTUTENHHOCTH

MEPBOM CIIy4ae M3BJICUCHHUS MHUKPOOHOIOTHYECKU
HeCTaOWIIBHBI, @ BO BTOPOM — MHOTOJTAaITHBI U TPY-
JIOEMKH U1 BOCTIPOU3BEICHUSI.

3akntovyeHue

Tepmuueckass mpemBapuTenbHas 00paboTKa
SXWHAIEH MyPIyPHOH TPaBbl MPHU Pa3HBIX TEMIIepa-
Typax ¢ U 0e3 yIMakoBKH U3 (POJIBIH CTaTUCTHICCKU
3HaynMo BiusieT Ha Bhixon ['KK mpu skcrpakimm.
OKCIIepUMEHTaIbHO OOOCHOBAaHBI M TIOJ0OpaHBI
CIIEAYIOIINE KPUTEPHH TEPMOOOPAOOTKH SXUHALEH
ITypITYPHOH TPaBHI: TEMITepaTypa B yrmakoBke — 60°C;
MPOAOIKUTENEHOCTE — 0,5-2 9; TommuHa cos 00-
pabarbiBaeMoro mopomrka 500 MKM B MEHee CBIPhS
— 2-4 cm. Hcnonb3oBaHuE YKa3aHHBIX KPUTEPHUEB
TepMooOpaboTku nossimaeT Beixoa I'KK B 2,8 pasa,
CTaTUCTUYCCKH 3HAYMMO HE U3MEHSS UX KaYeCTBCH-
HOTO COCTaBa W COOTHOIIIEHUS. BrIaBneHO BimsHUE
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nonudenonokcuaassl Ha Bixoxa I'KK mpu tepmuue-
CKOi 00paboTKke B nmarnazoHe remmeparyp ot 40 mo
100°C. Berxon I'KK mpu 3kcTpakmum U3 TepMHAYECKHI
obpaboranHoro JIPC Ha Kursiiei BOAsSHOM OaHe B
TedeHue 1,5-2 4 yBenuuMBaeTcs B IBa pa3a B CpaBHe-
HuM ¢ HeoOpaboranueM JIPC; xapakrep 3aBHCHMO-
cteil Beixoga I'KK mpu skcTpakuum u3 TepMUYECKU
o0paboranHoro u HeobpadoranHoro JIPC ot ee TeM-
HepaTypsl U JUIMTEIbHOCTH HE pa3iIndacs.

Hcemounuk unancuposanun: Hccneooganue
gvinonneno 6 pamkax 3aoanus 2.2.3 «llomyuume
U CMaHOApMU3UPOBAMy SKCMPAKYUOHHBIE JleKap-
cmeeHHble opmbl ¢ NOGLIUEHHBIM COOEPIHCAHUEM
OuoNO2UNeCKU AKMUBHBIX 8eUjeCME» 8 PAMKAX 20CY-
0apcmeeHHOll NPOSPAMMbL HAYUHBIX UCCAEO08AHUT 2
«Xumuyeckue npoyeccul, peazenmol U MEXHONO02UL,
Ouopezynamopsl u OUOOpeXUMUSAY NOONPOSPAMMbL
2.2 «Cunmes u HANPAGIEHHOE MOOUPUYUPOBAHUE
pezynamopoes buonpoyeccoé (buopeaynsamopet) ».
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(Bioregulators).
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