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BBEJAEHUE

Oomas XapaKTepuCTUKA padoThI. Pabora MOCBSIIIICHA
pecypcocOeperaroneMy HCHOJIb30BaHUIO JIEKAPCTBEHHOTO ChIPhs MOJIBIHU TJIAKOMH,
COBEPILICHCTBOBAHUIO TEXHOJOTUU TOJY4YeHHUS (HapMaKOJOTUYECKU AaKTHUBHBIX
TEPIEHOUIOB - UCTOYHUKOB HOBBIX 3(P(PEKTUBHBIX U OE30MACHBIX JIEKAPCTBEHHBIX
CPEACTB 1Sl IPUMEHEHHS B MEIULIVHE.

AKTyaJbHOCTH NPo0OaeMsl. [loBblIeHNE CIIpoca HA JIEKAPCTBEHHBIE CPEACTBA
PACTUTENBHOIO  MPOUCXOXKJEHUA TpeOyeT paclIMpeHHs] MPOU3BOICTBEHHBIX
morHocTed. [Ipu aTOM, ocoboe 3HaueHue mpuodperaeT paspadoTka d(PPEeKTUBHBIX,
LEJICHANPABICHHBIX TEXHOJOTM C ULEIbl0 KOMIUIEKCHOIO  HCIOJIb30BaHUSA
JIEKapCTBEHHOI'O PACTUTENIBHOTO ChIPbs, JOCTHXKEHHSI CpPaBHHUTEIIBHO BBICOKHUX
BBIXOJIOB,  LEJEBBIX  KOMIIOHEHTOB, pACHIMPEHHs]  CIEKTpa  M3BJIEKAEMBbIX
OMOJIOTMUYECKU aKTUBHBIX BELLECTB U pECypcocOepeKeHusl.

DuaemuyHoe pactenne Kazaxcrana mossiab Tankas (Artemisia glabella Kar.
et Kir.) sBasSeTCS HCTOYHHUKOM OHOJOTHMYECKH AKTUBHBIX TEPICHOUIOB C
MPAKTUYECKU IEHHBIMU CBOMCTBAMU — J(UPHOTO Macia, CECKBUTEPIIEHOBBIX
JAKTOHOB apriabuHa, aproiuaa, JUTHIpoaproiuia.

B AO «MexayHapoIHbII HAy4YHO-TIPOU3BOACTBEHHBIN XOJIAUHT
«DUTOXUMUS» HA OCHOBE CECKBUTEPIIEHOBOT'O JIAKTOHA apriabuHa, BBIJCICHHOTO U3
MOJIBIHU TJaJIKOM, MPOU3BOJUTCA OTEYECTBEHHBIM MPOTHUBOOIYXOJEBBIM Ipenapar
«Aprnabun». Ha ocHOBe 3upHOro Macia, HOJIy4eHHOTO U3 ChIPbS MOJIBIHU IIaIKOM,
pa3pabotan  HOBbIM  ¢uronpenapar «Idepoa»  MPOTUBOBOCHAIUTEIHHOTO,
aHTUOAKTEPUAIBHOTO W  MpOTHUBOrpuOKoBoro neicteus. B AO «MHIIX
«DUTOXUMUS» BHEAPEHbI B MPOM3BOACTBO JBE TEXHOJOTMHM HA OCHOBE ChIPbS
MOJIBIHU TJAJKOM: MO MPOU3BOACTBY CYOCTaHUMHU apriadMHa MPUPOJHOTO U TIO
MOJIYYeHUI0 A(PUPHOTO Maca.

TexHonorus mpoU3BOJACTBA CYOCTaHIIMM HA OCHOBE apriiabWHa MPUPOIHOTO
OCHOBaHa HA CBEPXKPUTHUYECKOM SKCTPAKIMU PACTUTEIBHOTO CHIPhS JIUOKCHIOM
yriaepoja ¢ MOCJIEIYIOUIMM BBIACICHHEM LIEJIEBOIO BEIIECTBA C INPHUMEHEHHEM
LHEeHTpoOeXKHOW  xpomaTtorpadguu  pacnpeneneHus. B xome  peanusauuu
TEXHOJIOTHYECKOTr0 IMPOILIECCA YCTAHOBJIEHO, YTO YIVIEKUCIOTHBINA 3KCTPAKT MOJIBIHU
IJIaJKOM, MOMUMO OCHOBHOTO KOMIIOHEHTa apriiabMHa, COIEPKUT COIYyTCTBYIOIINE
COCIMHEHHUs, BKIOYas  (pakuuu, oOoramieHHble 3QUPHBIM  MacioM U
CECKBUTEPIICHOBBIMU JIAKTOHAMH aproJIiJIOM, TUTHAPOAPTOIHIOM.

[ToaTomMy pa3paboTka pecypcocOeperammmux TEXHOJOTHH, BKIIOYAronas
KOMILJIEKCHYIO ~ TepepabOTKy  YIVIEKMCIOTHOTO AKCTpakTa TOJIBIHU  TJIaJKOM,
00ecCIeynBaroIIe KOJIMYECTBEHHOE U3BJICUeHHE OUOJIOTMYECKH aKTHBHBIX BEILECTB,
JUISL  CO3JIaHWs HOBBIX JIGKAPCTBEHHBIX CPEACTB  SIBJISETCS AaKTyaJlbHOW W
IIPUOPUTETHOM 3a/1a4EH.

Hean padorsl. PazpaboTka pecypcocOeperarommx TEXHOJOTUM Ha OCHOBE
KOMITJIEKCHOU MepepaboTKH YTIEKHUCIOTHOTO KCTPAKTA ChIPhsI TIOJIBIHU TIIAJIKOM ISt
o0ecrniedyeHrs KOJIMYECTBEHHOTO U3BJICYEHNUS OMOJOTHYECKH aKTUBHBIX TEPIICHONIOB
Y TIOJIyYEHHMS HOBBIX JIEKAPCTBEHHBIX CPEJICTB HA UX OCHOBE.
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3agaum ucciae10BaHUA:

1. PazpaboTaTh HOBBIN CIIOCOO M TEXHOJOTHIO BbLAEIEHUS 3(PUPHOro macia -
CyOCTaHIIMM TPOTHBOBOCHAIUTENBHOIO, aHTUOAKTEPUATBHOIO, IIPOTUBOTPUOKOBOIO
¢uTonpenapara «3¢pepoa» Ha OCHOBE KOMIUIEKCHON MepepadOTKH YIIIEKHCIOTHOIO
DKCTPAKTA IOJIBIHU TJIAJIKOM.

2. I3yunth  (U3HKO-XMMHUYECKHE, TEXHOJOTUYECKHE XapaKTEPUCTUKH U
OMOJIOTMYECKYI0 aKTUBHOCTh 3(QUpPHOrO Macia, MOJIYyYEHHOIO Ha OCHOBE
KOMILJIEKCHOU NEPEPA0OTKU YTIAEKUCIOTHOTO 3KCTPAKTA MOJIBIHH TIaKOM.

3. Pa3paboTtaTe HOBBII C1IOCOO U TEXHOJOTHIO MOTYYECHHsI CECKBUTEPIICHOBOTO
JaKTOHA aprojiuja MyTeM KOMIUIEKCHON MepepadOTKH YTIEKUCIOTHOIO JKCTPaKTa
MOJIBIHU TJIAJKOM, CHHTE3UPOBaTh HOBbIE MOAU(UIIMPOBAHHBIE TPOU3BOIHBIC HA €T0
OCHOBE, YCTAHOBUTh CTPOEHUE U MCCIIEOBATh OMOJOTNYECKUE CBOMCTBA.

4. Pa3paboTaTh TEXHOJOTHH MOTYYEHUSI CyOCTaHIIMU SMTOKCUAPTOIUAA.

5. Pa3paborath HOpPMAaTUMBHYIO JOKYMEHTAIMI0 Ha CyOCTaHIMM aprojuia,
3MOKCHAproiunaa, B Buje npoekroB AH/I, mabopaTopHOro periameHTa Ha MOJIy4eHUE
Y OINBITHO-TIIPOMBIIIJIEHHBIX PETJIAMEHTOB Ha IPOU3BOJICTBO.

O0BbeKThI HCCIETOBAHUS: JICKAPCTBEHHOE CBHIPhE MOJBIHK Tiaakon (Artemisia
glabella Kar. et Kir.); cyMMa 3KCTpaKkTHUBHBIX BEIIECTB: YIJICKUCIOTHBIH SKCTPAKT
NOJIBIHA TJaJKOW; (pakiuH, IOJYyYEHHBIE IIOCIE pPa3/leiCHUs] YTIEKUCIOTHOIO
HKCTpAaKTa TMOJIBIHM TIJAJKOM C MPUMEHEHHEM LEHTPOOEKHON xpomaTtorpaduu
pacnpeneneHus; CcyOcTaHUMU: S(QUPHOE MAaclO TMOJIBIHM IJIaJKOW, aproJiuf,
AMOKCUAPTOJINL; CTaHIapTHBIE 00pa3iibl: aproiaua u 1,8-unHeon.

IIpeaMer ucciexoBaHus: HOBBIN CIIOCOO U TEXHOJIOTHS BbIIETIEHUS 3(PUPHOTO
Macja Ha OCHOBE KOMIUIEKCHOW mepepabOTKH YIIIEKHUCIOTHOTO AKCTPAKTA IMOJbIHU
[JIAJIKOM, TIOKa3aTeaud KadecTBa U OHOJIOrMYecKass aKTUBHOCTh IMOJYYEHHOIO
3(UpPHOro Macia; HOBBIA CHOCOO M TEXHOJOTHS MOJYYEHHs] aprojuja Ha OCHOBE
KOMIUIEKCHON MepepadO0TKHU YIJIEKHCIOTHOTO SKCTPAaKTa MOJBIHU TJIAJKOM, CHHTE3,
CTpPOEHHE U OMOJIOTMYECKas aKTUBHOCTb 3MOKCHUAProJinja; TEeXHOJIOTUS IMOJIy4YEeHHUS
CyOCTaHIIMM D3IMOKCHUAproiija, HOPMaTUBHAs JOKYMEHTalus Ha CyOCTaHLIUU
3(UPHOro Macia MOJIBIHU IIaJIKOM, aproima 1 3MOKCUaproyinia.

MeToabl wucc/ie0BAHUA: IS BBIMOJHEHUS JTUCCEPTAIIMOHHOW PabOThI
IPUMEHSJIUCh COBPEMEHHbIE (PU3UKO-XUMUUYECKHUE METOIMKH BbIIETICHHSI, OUUCTKU U
aHaln3a CyOCTaHLMU: TUAPOAMCTWUIALMA Ha anmapate Kinesenmxkepa, ObicTpas
HEHTpoOekHass XpoMatorpadusi pacnpeneseHus, BEICOKOIh()EKTUBHAS KUIKOCTHAS
xpoMarorpadusi, razoBas XpomaTtorpagusi ¢ IIaMEHHO-WMOHU3ALMOHHBIM M Macc-
CEJICKTUBHBIM  JIETEKTOpamMH,  CHEKTpoOoTOMETpus B  HH(PpakpacHOW U
ynbTpaduoneToBoii  00NacTAX,  SAEPHBIA ~ MArHUTHBIA ~ PE30HAHC,  Macc-
CHEKTPOMETPHUSI, PEHTTEHOCTPYKTYPHBIA aHaiu3, aHaju3 DJIIEMEHTHOIO0 COCTaBa,
ONpEJEIeHHEe ONTUYECKOr0 BpalleHUs, HHAEKCAa pePpakuuu U TeMIepaTypbl
IUJIaBJICHUS.

CBsi3p padoTHl € INIAHOM TOCYJAAPCTBEHHBIX HAYYHBIX MPOrPaMM.
Huccepranmonnas padota BbinmosHeHa B AO MHIIX «®uroxumus» mo Hay4HO-
Texunueckoil mporpamme 0.0676 «Pa3paborka HOBBIX (HapMaKOJIOTUYECKUX
COCIUHEHHH — CyOCTaHIMII OpPUTMHAJBHBIX JIEKAPCTBEHHBIX MPEMapaToB U HX
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cTaHaapTHeIX o0pas3moB» Ha 2015-2017 rr.; HTIT O.0820 «Pa3paboTka HOBBIX
dbuTonpenapaToB M UX (HApMaKOJOTUYECKHE U KIMHUYECKHE HCCIEAOBAHUS» Ha
2018-2020 rr.; rpantoBomy mpoekty NeAP05130575 «Pa3pabotka 3 heKTUBHBIX
METO/IOB  BBIJICTICHUSI W HJICHTU(PUKAIIMK HOBBIX OHMOJOTHYECKHM aKTHUBHBIX
coeMHEeHUN U3 3GUpHBIX Macen pacteHui» Ha 2018-2020 rr.

Hayunasi HoBU3HA padoThI:

— pa3paboTaHbl HOBBIM croco0 © pecypcocOeperaromas TEXHOJIOTHS
noyiydeHus:  3(UpHOTO  Macia -  CyOCTaHIIMM  MPOTHBOBOCIAIUTEILHOTO,
aHTUOAKTEPUAIBPHOTO, TIPOTUBOTPUOKOBOTO (uTompenapara «Idepoir», Ha OCHOBE
KOMITJIEKCHON TIePepadOTKH YTIAECKUCIOTHOTO 3KCTPAKTA TIOJBIHH TIIaKOM;

— 1o KOMITOHEHTHOMY COCTaBy, (U3UKO-XUMUYECKUM  JTaHHBIM,
TEXHOJIOTUYECKUM T[apaMeTpaM U OHOJOTHYECKOMY JEeHCTBUIO 3(HpHOE Maco,
MOJIyYeHHOE€ TIpU  KOMIUJIEKCHOM mepepadoTKe  YIIEKHCIOTHOTO  JKCTPAaKTa,
COOTBETCTBYET MO (PUZUKO-XUMHUUYECKUM JAHHBIM 3(pUpHOMY Maciy, HapaOOTaHHOMY
U3 JIEKAPCTBEHHOTO CHIPhS MOJILIHY TJ1a/IKOM;

— pa3paboTaHbl HOBBIM CIOCOO U  pecypcocOeperaromias TEXHOJOTHS
MOJIYYCHHUSI CECKBUTEPIICHOBOTO JIAKTOHA aprojiija Ha OCHOBE KOMIUICKCHOU
nepepadOTKH  YTIIEKUCIIOTHOTO OSKCTPaKTa TIOJBIHU TIIAJKOW, OOecreYrBaromas
KOJIMYECTBEHHBIN BBIXO]I IIEJICBOTO BEIECTBA COOTBETCTBYIOIIECTO KAaUECTBA;

— Ha OCHOBE BBIJICJICHHOTO aprojiujla CHHTE3UPOBAHO 7 HOBBIX paHee
HEOMHUCAHHBIX B JIUTEpAType COCIAMHEHHM, CTPOCHHE KOTOPHIX OJHO3HAYHO
YCTaHOBJIEHO Ha ocHoBaHMM naHHbIX UK-, Y®-, AMP-cnekTtpockonum, a Takxke
AJIEMEHTHOTO aHAJIN3a;

— BIEPBBIC, B pE3yNbTaTe WCCIACAOBAHMS OHOJIOTHUECKOW aKTUBHOCTH
YCTAaHOBJICHO, YTO DSMOKCHAPTOJIHJ TIPOSBISICT BBICOKYIO IIMTOTOKCHYHOCTH B
OTHOIICHUU KJICTOK TeMaToNeIUTIoNsApHOo KapumHoMbl HepG2 wu  oOnamaer
MIPOTUBOBOCIIAJIUTEIPHBIM JCHCTBHEM COIMOCTABUMBIM C TpenapaToM CpaBHECHHUS
«/Iuknodenak HaTpUs» HA MOJIETTU OCTPOM IKCCYTATUBHON PEaKIIUU.

— BIIEPBBIC pa3zpaboTaHa TEXHOJIOTHUS MOJIYYCHUS cyOcTaHIuu
ATIOKCUAPTOJIH]IA;

— pa3paboTaHbl cHenUpUKAINKA KadecTBA W TMPOBEACHA CTaHAApTU3AIUS
cyOcTaHIIMKA 3(PHUPHOTO0 Macjia TOJIBIHK TJIaJIKOM, aprojiuja, SIOKCHApTroJnia,
U3y4yeHa UX CTaOUIbHOCTbD.

IIpakTHYeckasi 3HAYUMOCTH PadOThI:

—pa3paboTaHHass TEXHOJOTHS BBIICIACHUS J(GUPHOTO Macjia Ha OCHOBE
KOMITJIEKCHON MepepabOTKH yTIAECKUCIOTHOTO AKCTPAKTA TOJBIHY TJIAIKON MO3BOJISIET
paIMoOHAIBHO UCTIOJIb30BaTh JIGKAPCTBEHHOE ChIPhE TMOJIBIHH TI1aJIKOM;

—TIPOBEJICHA OIlEHKA KayecTBa CyOCcTaHIIUM d(PUPHOTO Maciia MOJIBIHYU TJIAJKOH,
MOATBEP)KICHO €€ COOTBETCTBHE HOPMATHBHOMY JIOKYMEHTY; pa3paboTaH U
YTBEP)KJICH ONBITHO-TIPOMBIIIUICHHBIH pPErJaMeHT Ha TOJydeHHe CyOCTaHIMH
a¢UpHOrO Macjia TIOJBIHA TJaJKOH Ha OCHOBE KOMILICKCHOH IepepaboTKu
yriaekuciaoTHoro skcrpakra (OITP-d/] 65005037P-07-18);

—IPEUMYIIECTBOM pa3pabOTaHHOW TEXHOJOTUU TMOJYYEHHUs CyOCTaHIUU
aproyiujla Ha OCHOBE KOMIUIEKCHOW MepepabOTKH YTIAECKUCIOTHOTO HKCTPAKTa
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MOJIBIHA TJIAJIKOW SIBJISIETCS YBEJIMYEHUE MPOU3BOAUTEIBHOCTH TEXHOJOTUUYECKOTO
nporecca B 4,6 paza M 3HAUUTENBHOE YMEHBIIEHUE €ro IPOJOJIKUTEIBLHOCTH,
UCKIIIOUEHHUE TOKCUYHBIX pacTBOpUTelel, cooTBeTcTBre TpedboBanusm GMP;

—3MOKCUAPTOJIU]T TIPEIJIOKEH B KaueCTBE CYOCTAHIIMM ISl pa3pabOTKU HOBBIX
JIEKApPCTBEHHBIX  CPEACTB IPOTHUBOOMYXOJEBOIO W  MNPOTUBOBOCHAIUTEIBHOTO
JIEVCTBHS, PEKOMEHOBAH ISl JAIBHEUIINX TOKIMHAYECKUX UCTIBITAHUM;

—pa3pabortansl mpoektel AHJ] Ha cyOcTtaniuu >(upHOTO Macja MOJIBIHU
TJIaIKOM, aproiuaa v 3MOKCUAPToJInIa;

—pa3paboTaHbl M YTBEPXKACHBI J1aOOPATOPHBIM pErNIAMEHT Ha IMOJIy4YeHUe
CyOCTaHLIMM  DSIMOKCHAPTOJIMJa,  OMNBITHO-TPOMBIIUICHHBI  perjaMeHT  Ha
MPOU3BOJICTBO CYOCTAHIMM aproyinja u 3UPHOTO Maciia MOJIbIHYU TJIaJIKOH;

—pa3paboTanHbie TexHoJoruu BHenpeHbl Ha 0aze TOO «Kaparanaunckuit
(dbapMalleBTUUECKUI 3aBO/A» W OPraHU30BaHO IPOU3BOJICTBO OIBITHBIX MAPTUM
cyOcTanIuii 3(pUpHOro Macia MOJILIHYU TJIAJIKOU, aproiuaa U 3MOKCUaProJin/Ia.

OO00CHOBAHHOCTb W JOCTOBEPHOCTb. ODKCIIEPUMEHTAIbHBIE  pPaOOTHI
BBITIOJTHEHBI C TPUMEHEHUEM COBPEMEHHOIO, IOBEPEHHOTO OOOpYyAOBaHUS W
pUOOPOB, MO3BOJISIIOIIUX MOJTYYUTh IOCTOBEPHBIE U HAJIEKHBIE PE3YJIbTAThI.

OcCHOBHBIE 110JI02KE€HN I, BBIHOCHMbIE HA 3AIIHUTY:

—HOBBIA CHOCOO U TEXHOJOTUSl TOJydeHUs S(UPHOTO Maclia Ha OCHOBE
KOMITJIEKCHOM ~ TMepepadOTKA  YIJIEKUCIOTHOTO HOKCTpaKTa TMOJBIHA  TJIaJIKOM,
MoKa3zaTelid KadecTBa CyOcTaHmmMu 3GUPHOTO Macja TOJIBIHU TIJIAJIKOW U ee
Onojoruyeckas akTHBHOCTE;

—HOBBI CMOCO0 W TEXHOJOTHS BBIJEICHUS CECKBUTEPIEHOBOTO JIAKTOHA
aprojiuja Ha OCHOBE KOMIUIEKCHONW mMepepadOTKH YIJIEKUCIOTHOTO HJKCTpaKTa
MOJIBIHU TJIAJKOM, TTOKa3aTeIu KauecTBa CyOCTaHIIUU aproJiu/ia;

—CHHTE3 7 HOBBIX TMPOU3BOJHBIX aproyiujaa, ux (QUINKO-XUMHUYECKUE
MOKa3aTelu, CIEKTPaIbHbIC JaHHbBIE M OMOJIOTHYECKasi aKTUBHOCTD;

— TEXHOJIOTHUS TIOJTy4YEeHHs CYOCTaHIIMU ATIOKCUAPTOJIN]IA;

—HOPMAaTUBHBIE JOKYMEHThl Ha CyOCTaHIMU J(QUPHOrO Macjia TMOJbIHU
IJIaJIKOM, aproyimjaa, smokcuaproiujaa, B Buae npoektoB AHJI, nmabGopatopHoro
periiaMeHTa Ha [OJYYEHHE U  ONBITHO-NPOMBIIUICHHBIX PErJaMEHTOB  Ha
MIPOU3BO/ICTBO;

—BHEJPCHUE pa3pabOTaHHBIX TEXHOJOTHH U OpraHW3alvs MPOU3BOJACTBA
OTBITHBIX TAPTUH CyOCTaHIMK AS(UPHOTO Macia TOJBIHUA TJIAJIKOW, aproiuaa u
AMOKCHAPTOJIHUIA.

JIuuHBI BKJIAJA aBTOpPa 3aKIIOYAETCS B MCCIICIOBAHUSAX, BBITOJHEHHBIX
JUYHO COMCKATEJIeM M BKJIIOYEHHBIX B JUCCEPTALUIO: B pa3padOTKe CIOCO00B U
TEXHOJIOTUN TOJIydeHHUs 3(PUPHOTO Macja M CECKBUTEPIICHOBOTO JIAKTOHA aprojivjia
Ha OCHOBE KOMILJIEKCHOM MepepabOoTKH yTieKUCIOTHOTO IKCTPAKTA MOJIBIHY TJIAIKOM,
B UCCJICJIOBAaHUM TTOKa3aTesiel KauecTBa U OMOJIOTHYECKUX CBOMCTB d(PUPHOTO Macja
MOJIBIHA TJAJKOW; B CHHTE3€ 7 HOBBIX IIPOM3BOJHBIX HA OCHOBE aprojuia,
YCTAaHOBJICHMM WX CTPOCHUS W HCCIEJOBAaHUM OWOJOTUYECKUX CBOMCTB; B
TEXHOJIOTHH TIOJNyYeHHsI CyOCTAaHIIMKA ATIOKCUAPTONHIA; B pa3pabOTKe HOPMATUBHOMN
JOKyMEHTAIlMU Ha CyOCTaHIIMM 3(UPHOTO Macia, aprojiuja W SIOKCHAPTroiuia B
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Bujie mpoekToB AH/I, 1a60paTOpHOTO M OMBITHO-MIPOMBINIJICHHBIX PETIAMEHTOB.

AnpoGauust padorbl. OCHOBHBIE TOJOXKEHHS JTUCCEPTAIIMOHHONW pabOThI
nonoxenbl Ha: | X Bceepoccuiickoit HaydHOM KOH(MEpPEHINH «XUMHUS U TEXHOJOTHS
pactutenbHbIX BemiecTB» (MockBa, 28-30 centsa6ps 2015); VII Bcepoccuiickoi
KOH(epeHIIMH ¢ MEeXAyHapoJIHbIM yuyacthueM «HoBble IOCTMDKEHHS B XUMHUU H
XMMHYECKON TEXHOJIOTHH PacTHTEIbHOro chipbs» (bapuayn, 24-28 ampens 2017);
Bcepoccuiickoli  HaydHOM ~ KOH(EpPEHIIMH C  MEXKAYHAPOIHBIM  y4acTHEM
«CoBpeMeHHbIe MpooOsieMbl opranndeckoi xumun» (HoBocubupck, 5-9 utons 2017);
CenpMoii HaydyHON KOH(EPEHIIMU C MEXKIyHapoaHBIM ydacThHeM «COBpEeMEHHBIC
TEHJEHIIMN Pa3BUTH TEXHOJOTUH 3mopoBbecOepexkenus» (Mocksa, 2019); Xl
International Symposium on the Chemistry of Natural Compounds (Shanghai, 16-19
October 2019).

yoaukanuu. [lo marepuanam nuccepraunu nojaHa 3asiBka Ha mateHT PK
Ne2020/0165.1 ot 11.03.2020 r. OCHOBHBIE MOJOKEHUS JUCCEPTAIMUA OTPAKEHBI B
CJIEIYIONIUX ITyOJIUKAIUSX:

- 3 cTaThbu B XKypHajaxX, peKOMEHI0BaHHbIX KOMUTETOM MO KOHTPOIIIO B cepe
oOpa3oBaHus U Hayku MuHHcTepcTBa 00pasoBanus U Hayku PecniyOnuku Kazaxcran;

- 3 cTaThy B 3apyOCIKHBIX HAYUHBIX U3aHUSIX, BXOIANIMX B 0a3bl JaHHBIX Web
of Science u Scopus;

- Te3uchl 6 JOKIAJAOB, W3 HHUX TE3UCHl 2 JOKJIAJOB B MaTepuaiax
MEKTyHAPOIHBIX KOH(PEpEHITUUH.

Ctpykrypa m o0beMm pguccepraumu. Jluccepranus wuznoxkena Ha 115
CTpaHMIIAX MAITUHOMHMCHOTO TEKCTa, BKiItoUaeT 12 pucynkoB u 20 TabIuWII; COCTOUT
U3 BBEICHUS, 8 pa3fesioB, 3aKJIIOYEHHUSI, CIHUCKA HMCIOJIb30BAHHBIX HMCTOYHUKOB M
npuiiokeHnit. Cucok nmuteparypsl BKItodaeT 119 neTouHuKOB.
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1 METOAbI BBIIEJIEHUSA TEPIIEHOU10OB N3 PACTUTEJIBHOI'O
CbIPbA

1.1 CoBpeMeHHbIe TEXHOJIOTMH POU3BOACTBA I(PUPHBIX Mace

B nocnennee BpeMs XHUMHYECKOMY HM3YUYEHHMIO S(UPHBIX Macel U HUX
IPOMBIIIUICHHOMY  MPOM3BOACTBY TOCBSIIIEH psifi  OMYOJIMKOBAHHBIX  paloT.
Boinenenusimu  3QUpHBIX Macel, B OCHOBHOM, 3aHMMAIOTCS Hay4yHbIE LIEHTPHI
Coenunennpix llltatroB Amepuku, Kutaiickoit Hapomnoit PecryOmuku, Typerkoi
PecryOimuku, Pecnyonmukn Muaum, Poccuiickoit deaepanuu, KOTOPHIE UCTIONB3YIOT
HOBBIE METOAbl M ONTHUMHU3UPYIOT YCIOBHS ISl MOJHOTO W3BJICUEHUS S(PUPHBIX
Macell.

IlepBoe MecTo, MO 00BEMY MHMPOBOTO MPOU3BOACTBA A(UPHBIX Maced,
3aHuMaroT crpanbl HOxHOM 1 CeBepHOUM AMeEpHKH, 4TO cocTaBiisieT 40%, Ha BTOpOM
Mecte ctpanbl A3un — 30% u TpeTbe MecTo ctpanbl EBponbl — 25% [1]. H3BecTHO,
yto bonrapus npou3BoauT 3UpHBIE Macia po3bl, JaBaHAbl, MAThl U MeTUCChL. [lo
BO3JICTIBIBAHUIO PO30BOro Macia, bonrapus 3anumaer BTopoe mecto nocie Typrum.
OCHOBHOE NPOU3BOJICTBO JABAaHAOBOIO Macjia NMpUXOAUTCA Ha noiro dpaHuuu B
I0r0-BOCTOYHOM peruoHe IIpoBanc u cocraBiser 90% OT MHPOBOrO IIPOU3BOJACTBA.
HApyrumu cTpaHaMHU-TIPOM3BOAUTENSMU JIaBaHAOBOTO Macia SBIsOTCS Mcmnanus,
CIIOA, Poccus, Hranus, HoBas 3emanausi, ABctpanus, WHaud, ApreHTHHa,
bpazunus, FOxnas Adpuka u 6ankaHckue cTpassl [2].

Bonpmioir 00beM MpoU3BOACTBA IPUPHBIX Macels mpuxoauTcs Ha MHaoHe3uro,
Nunuro, BbeTHaM (IUTPOHEIIOBOE, TBO3IUYHOE, MATHOE U JIP.).

['maBHBIMH TIPOU3BOAMTENSIMH PO3MApHHOBOrO0 Macia sBisitorcs Mcnanusa u
Tynuc, koropeie BozaensiBatoT 100-350 TonH B rox [3]. MupoBoe mpon3BOACTBO
a¢upHOro Macyia MThl coctaBiisieT okojio 20000 ToHH, U3 KOoTOphIX 70% OTHOCUTCA
K npou3BoaAcTBY UHauu. OCHOBHBIMHM POU3BOAUTENAMU 3(PUPHOTO Macia SBISIOTCS
Kwurait, bpazunus, Anonus, @pannus u CHIA.

OgHuM M3 KpYIHBIX ITOCTaBUIMKOB MSTHOTO, I'€paHHEBOr0, LUTPYCOBOTO,
Na4yJIMEBOr0, BETHBEPOBOIO M PO30BOIO MAaCEN  SIBIIAETCS Anonwus, rae
BoznenbiBaeTcss okosio 200 1. B Illpu-Jlanke mnpowsBoAcTBO 3PUPHBIX Macend
coctapsieT 10 100 T (UMTPOHEIIOBOE, JIEMOHTPACCOBOE, KOPUYHOE, Kap1aMOHOBOE).

CHIA Bo31€nbIBa€T IUTPYCOBBIE U MSATHBIE Maciia, bpa3uins - 3BKaIUNTOBOE,
caccadpacoBoe, LUTpycoBoe Mmacia. Ha octpoBe PeloHBOH, pacmojioO)KEHHOM Ha
BOCTOKe Mazarackapa, BO3/I€JbIBAIOT T€PaHUEBOE MACIIO.

o nenaBHero BpemeHu B PecnyOnuke Kazaxcran mpou3BoACTBOM 3(UPHBIX
Maces, K COXaleHHio, HUKTO He 3aHuMazcs. Ceituac B Kazaxcrane cyiiecTByroT
NPEANPUATHS 110 IPOU3BOJICTBY JIEKAPCTBEHHBIX CPEACTB HA OCHOBE A(DUPHBIX MacCe.

®dnopa Kazaxcrana npencrasieHa 6osee yeM 6000 BUgaMu BBICIIUX PACTCHUIN
U3 HUX 667 SBISETCA OHIAECMUYHBIMA W OOJBIIMHCTBO W3 HUX MPAKTHUUYECKH HE
M3Y4YEHO Ha CO/IepKaHNE OMOJIOTUYECKH aKTUBHBIX BEIIeCTB [4].

K HacrosiieMy BpeMeHH KOMIIOHEHTHBIH COCTaB 3(UPHBIX Macel METOAOM
XpOMaTO-Macc-CIIeKTPOMETpUU HAeHTUuIMpoBaHn Toiabko y 10% u3 1025 Buaos
sapupomMacinuHbix pacteHuit Kazaxcrana.
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B mnpowmbiiieHHOM TpOW3BOJCTBE 3(PHUPHBIX Macesl HCIONb3YIOT MapOBYIO
JTUCTUIUIALIMIO, TaK PSAJOM KOMIIAHUN BHEJPEHBI MEXKIOCYJIApPCTBEHHBIE CTaHAAPTHI
Ha »¢upHbIe Macia po3mapuHa, MiaThl (TOO «Kazakhstan Business Solution») [5, 6]
JaBaHbl, 3(PUpPHOTO Macia U3 IUIOJ0B KOPUAHApPA, PO3bI, JUMOHHOTO 3BKAJIUITA
(AHO «ITapdromrecty) [7-10].

Kommanueit Yingkou Chenguang Extracted Plant Equipment Co Ltd
pa3paboTaHa yCTaHOBKA JIJIi MHOTOYPOBHEBOW HETIPEPHIBHON MapOBOM TUCTUILISIINH,
MO3BOJIAIONIAS COKPAaTUTh TMPOU3BOACTBEHHBIC 3aTpaThl U YIYYIIUTh KauyecTBO
sa¢upHoro macna [11].

Jlis mpon3BOACTBA 3(PHUPHBIX Macesl HIMPOKOE PacHpOCTpaHEHUE MOTYUMIN
paznu4Hble MOAU(UKAIIMU METOJAa TUIPOIUCTUIUISINKN, KOTOPHIE BBHUIY CBOHUX
TEXHOJIOTHYECKUX HEJOCTATKOB aKTyalIM3UPYIOT BOMPOC pa3paboTKu 3(PPEKTUBHBIX,
pecypcocOeperarommx —TexHosorud. [IpuMeHeHHe WHHOBAIIMOHHBIX METOJOB
OKCTPAKIMI  COKpalmaer  MpOJOJDKUTEIBHOCTh  Ipoliecca,  O0ecreurBaeT
0€30MacHOCTh HCHOJB3YEMbIX PACTBOPUTENICH, KOJIUYECTBEHHBINH BBIXOJ IIEIEBOTO
BELIECTBA, HE JI0IyCKasl IECTPYKIMU €0 MOJIEKYJIbI.

Cy1iecTByeT MHOXECTBO METO/IOB, UCIOJIb3YEMbIX JJIsl BBIICICHUS I(DUPHBIX
Maces, KaXIbId M3 KOTOPBIX JIEMOHCTPHUPYET OIpeNeNieHHbIE MPEUMYIecTBa U
onpeeNsieT OMOJoTuYecKue U (PU3MKO-XUMUYECKHUE CBOMCTBA IKCTPArupOBAHHBIX
Macen. Mwmerorcs mepenoBeie  (CBEpXKPUTHYECKAs JKUIKOCTHAST —OAKCTPAKIIMS,
JOKpUTHUYECKAasT OKCTPAKIMS KUAKOCTHIO, MHUKPOBOJHOBAas JKCTpakius 0e3
pacTBopuTeNiel) W TpPaAWIIMOHHBIC (THAPOAMCTHILIAINS, IMapoBas IUCTUJUISIINS,
ruapoAupy3us, SIKCTPAKIUS PACTBOPUTEIEM) METObI SKCTPAKIIUU I(PUPHBIX MaACEN.
[TepemoBbie METOABI CUMTAIOTCA HanOOJIee MEPCIIEKTUBHBIMU, TaK KaK 3aTpadynBaeTCs
MEHBIIIE BPEMEHU MPOJIOJDKUTEIBHOCTH IKCTPAKIMH, HU3KOE MOTpeOIeHHEe YHEPTUU
U KOJIIMYECTBO HCIOJIB3YEeMOTO0 PACTBOPHUTENS, MEHbIIEEe KOJIUYECTBO BHIOPOCOB
auokcuaa yriuepona [12].

Texnonoruto u3BiedeHuss >PUpHOro Macia u3 Boaopocier Haematococcus
pluvialis, Gumomaccel mepma u kaHHaOuca paspaboTtasa kommanus Sustainable
Aquatics InC., OTIUYMUTENBHOW OCOOCHHOCTBIO JAHHOTO METOJAa  SBJSCTCS
COBMEINICHUE CTAJANM MU3MEIBYCHUSI PACTUTEIILHOTO ChIPhSl HA IIAPOBOM MENBHUIIC U
OKCTPAKIIMK STUJIOBBIM CIIMPTOM, YTO TO3BOJIAET COKPATUTh MPOU3BOJICTBEHHBIN
mpoliecc, Mpu 3TOM M3MENIbUEHUE ChIPhsl HAa MIAPOBON MEJIbHUIIE TOBBIMIAECT BBIXOJ
KOMITOHEHTOB 3(UpHbIX Macen [13].

Hccnenosatensmu [14] mpoBeaeHa skcTpakius d¢upHOro macia Rosmarinus
officinalis L. nBymMs MeToaMu: THAPOIUCTHILISIMS C HCIIOIb30BAaHHEM MHKPOBOJIH U
THIPOIUCTIIULIIMS Ha ammapaTe KieBenmkepa. B pesynprare wucmosib30BaHuUs
THIPOJUCTHUISIIIAN C TIOMOINBI0O MHKPOBOJIH TPHU BbIACICHHH 3(HUpHOTrO Macia
MO3BOJIACT COKPATUTh MPOAODKUTEIHHOCTh SKCTPAKIIUU 10 CPABHEHHUIO C OOBIYHOU
THAPOIUCTWIUIAIMEH B 6 pa3 W yIydlIuTh KadyecTBO 3(upHOTrO macma Omaromaps
YBEIIMUEHUIO CcOJiepKaHusa okcureHatoB Ha 1,14%. Meton THApOAUCTUIUISIIUU C
WCITOJIb30BAHUEM MHUKPOBOJIH MOKET 3aMEHUTh TPATUIIMOHHYIO THAPOAUCTUILISAIUIO
B DKCIIEPUMEHTAIILHOM U TIPOMBIIIEHHOM MacITade.

Astopamu [15] cpaBHuBazcs BbIxoA 3¢upHOro macia Ocimum basilicum B
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3aBUCHUMOCTH OT TEMIIEPATyphbl CYIIKH JIUCThEB U BPEMEHHM TUIPOJUCTHILUIALMU C
MIPUMEHEHUEM YJIbTpa3ByKa. B pe3ynbTaTe ONTUMU3HPOBAH KOJWYECTBEHHBIN BBIXO
aduUpHOro Macia Mpu HU3KOHM TemriepaType cymku JuctbeB (20°C) u HaubosbleM
BpeMeHHU 00pabOTKH yIbTPa3ByKOM U THApoucTWLIAINK (38 u 70 MUHYT).

HNpaHckuMH ydeHBIMH MPOBEICHA SKCTPAKUUSA JUCTHEB IMOJBIHK 3CTparoHa
(Artemisia dracunculus L.) ¢ ucnoab30BaHHEM THAPOJUCTUIUIALNN YIBTPA3BYKOM
npu pasHbix pexumax. [lo manaeiM [KX-aHanm3a KONMYECTBEHHOE COAEpKAHUE
OCHOBHOTO KOMITOHEHTa JKCTparoja OOHapy>KCHO NpPH YIbTPa3BYKON 3KCTPaKIIUU
npu MomHOcTH 500 BT M mponomxurenbHocTn BpemeHu 30 MHUH. YIIbTpa3ByKOBas
o0paboTKa CBIPBSI COKpallaeT BpeMs MPOBEACHUS JKCTPAKIMU, IOBBIMIACT
3¢ (HEKTUBHOCTh HW3BICYCHHUS S(PUPHOTO Macia, OTCYTCTBHE HAarpeBa, YBEINYHBACT
BBIOOp wucmonb3oBaHusi pactBoputenss [16]. Kpome Toro, ynapTpa3ByKoBas
AKCTPAKIUS ChIPbS C TMOCIHEAYIOWEH TUIPOJUCTHIUIALMECH HUCHONb3yeTCS B
MpoMbIIITIEHHOCTH [17].

UccnenoBarenamu [18] 3amareHTOBaH croco0 W3BJICUECHUS OHOJIOTHYECKU
AKTUBHBIX COCIMHEHUII W3 PACTUTEIBHOIO ChIPb IIyTEM OJHOBPEMEHHOIO
MIPUMEHEHUSI YJIbTpPa3ByKa U MHUKPOBOJIH B JaMHUHAPHOM PEXKHME HEMPEPHIBHOTO
MIOTOKA JKCTPAKIMU B YCJIOBUAX KOHTPOJIHMPYEMOIO PEXKUMa MNpPU TEMIEpPATypax,
KOTOpbIE HE BIIUSIOT HA CTPYKTYPhl TEPMOIAOUIBHBIX OMOJOTUYECKH AKTHUBHBIX
coenuHeHui. [Ipu npuMeHeHnn JaHHOTO METOjia MOJIy4aroT dPUpPHbIE Macia, CMeCU
o ¢EHOIOB, aHTOIIMAHOB, TEPIEHOB, CTAOMIU3UPOBAHHBIX OEIKOB, KOTOPHIC HE
MOT'YT OBITh MOJTYYEHBI APYTUMU METOJIAMH.

[IpoBeneH cpaBHUTENbHBIN aHanM3 A(QUPHBIX Macel TUMbSHA M MEJHCCHI,
MOJYYEHHBIX METOJaMU MHUKPOBOJIHOBOM OKCTpakuuu 0e€3 pacTBOpUTENS U
TUAPOIUCTAIUISIIMUA. Pe3ynbTaThl MOKa3aau, YTO MHUKPOBOJHOBAsS JKCTpakius 0e3
pPacTBOPUTENSL TMO3BOJISIET COKPATUTh MPOJAOKUTEIBHOCTh Mpoliecca U3BJICUCHUS
aupHOrO Macia B 5,7 pa3 mo CpPaBHEHHUIO C THUAPOAUCTHILIALIMEH. ONTUMAIbHBIM
METOJ/IOM IKCTPAKIIMH JIJISl IOJIy4eHHsT d(PUPHOTO Maciia B IPOMBIIIUICHHBIX YCIOBUSIX
SBJISIETCSI MUKPOBOJIHOBAsI SKCTpakIus 6e3 pactBoputens [19].

Jlns cpaBHeHuss 3(QUPHBIX Macel M3 pacTeHuil Tpex BuaoB Atractylodes
WCIIOJIb30BaH MHHOBALIMOHHBIA METOJ MHUKPOXXHIAKOCTHOM 3KCTPAKIMHU (SKCTPAKLIUS
MUKpPOPACTBOPUTEIEM Ta30BOM MPOJYBKOI) COBMECTHO C Ta30BOWM XpOMaTO-Macc-
criekTpoMeTpueil. JlaHHBII METOJ MO3BOJIAET BBIACIUTH MOMYJIETYyYHMEe KOMIOHEHTHI,
He nojBepras ux aectpykuuu. [Ipu sTom TpedyeTcs Manoe KOJIM4ecTBO 0Opasia, a
TaKKe€ COKpallaeTcs MPOJOIKUTEILHOCTh AKCTpakiuu. JlaHHBIM MeTon s
MOJYYEHUs]  JICTYYUX W TOJYyJeTYy4uX  COCAMHEHUU  sBsSeTcsl  Haubosiee
MEePCIEeKTUBHBIM, d(P(HEKTUBHBIM, UYYBCTBUTEIBHBIM, SKOJIOTMYECKA O€30TaCHBIM U C
BBICOKOM BOCTIPOM3BOAMMOCTBIO [20].

B pabore [21] npemioxkeH JBYXCTQIUMHBIM  CHOCOO  BBIICIICHUS
AKCTPAKIIMOHHOTO A(UPHOTO Macja JIPEBECHON 3€JIEHW XBOWHBIX MOPOJ: Ha MEPBOM
ATare MOJYyYarOT YTJIEKUCIOTHBIM 3KCTPAKT, a 3aT€éM HCIOIb3YIOT MEPErOHKY C
OCTPBIM MMApOM M3 YTIEKUCIOTHOTO IKCTpakTa. TakoW crocod MO3BOJISIET COKPATUTH
MPOJOIKUTEIBLHOCTh IIpoIiecca B 2 pa3a ¢ KOJIMYECTBEHHBIM COAEPKAHUEM LIEJIEBBIX
BEILIECTB 10 CPABHEHUIO C MACIIOM, IIOJIyYEHHOI'O TPAJAULIIUOHHON TEXHOJIOTHUEH.
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ABTOpPBI [22] Takke NPEIJIOKUIN HPUMEHSTh YIVIEKUCIOTHYIO JKCTPAKLIHIO
JUTSL U3BJICYEHUST KOMIIOHEHTOB 3(UPHOro Maciia u3 mandes JeKkapcTBeHHoro. B xone
MPOBEICHHBIX HKCIIEPUMEHTOB M0 YTIEKHUCIOTHON HKCTPAKIMKU ChIpbs Miaides
JIEKQPCTBEHHOTO ONTHMU3UPOBAH PEXUM, IPU KOTOPOM BBIXOJ KOMIIOHEHTOB
spupHoro wmacma B 1,5-2 pasza Ooiblie, MO CPaBHEHUIO C TPATUIMOHHOU
TEXHOJIOTUEH.

KowmmnekcHas mnepepaboTka pacTUTENBLHOTO ChIPhSl SIBJISETCS OJHUM U3
NEPCHEKTUBHBIX METOJIOB ISl MOTYYEHUS LEJIEBbIX KOMIIOHEHTOB.

Hu onHa w3 TEXHONOrMM HE TapaHTHUPYET MOJy4YeHHE 3(UPHOro Macia C
HAaTUBHBIMU CBOMCTBaMH, TaKk Kak Ipu 00pabOTKe M B pPE3yJbTaTe HEMOIHOTO
U3BJIICUEHUS  JUCTWULILMOHHOIO  Macjia  HCXOJHOE€  ChIpbE  IOABEPraercs
XUMHUYECKOMY U3MEHEHUIO.

KomruiekcHblil TOAX0A B NEpepadOTKE ChIPbsS JTUCTHEB IBKAIUITA JTUMOHHOTO
(Corymbia citriodora), 3akmo4arOIUACA B JIBYXOITAITHOW  YIJIEKHCIOTHOM
OKCTPAKIUU B JO- U CBEPXKPUTHUECKOM PEXHUME MO3BOJSET MOJYyYUTh 3(upHOE
Macj0 U DKCTPAKT ¢ KOJIMYECTBEHHBIM COACPKAHUEM LIUTPOHEIIOJIA, IPOSBIIIOLINE
AHTHOKCHJIaHTHBIC CBOMCTBa [23].

Hcxons w3 BBILIEU3IOKEHHOIO, Uil OTEYECTBEHHOTO (hapMalleBTHUECKOIO
IIPOM3BOJICTBA MO-MIPEKHEMY OCTAETCs NEPCIIEKTUBHBIM HAIIPABIIEHUE 0 pa3paboOTKe
crioco00B W3BiIE€UEHUS] A(QUPHBIX Macel W HX KOMIOHEHTOB. Ilpu 3tom ocobo
aKTyaJIbHbIM CYHMTAaeTCsl pa3padOTKa TEXHOJOIMM Ha OCHOBE KOMILUIEKCHOU
nepepabOTKU PACTUTENBHOTO ChIPbA. DTO BO3MOXHO MPU COYETAHUU KIIACCHUYECKOU
TEXHOJIOTUM THUAPOJUCTUIUISIMUM C COBPEMEHHBIMH METOJAMHM  AKCTPAKIIHMH:
yJIbTPa3BYKOBOM, MHKPOBOJIHOBOM, a TakXe CBEPXKPUTHUECKON  (pIrouIHON
AKCTpPaKIMU. TakkKe HEMAIIOBAXHOW 3adayed SBJSECTCS H3YyUYEHUE XHUMHUYECKOTO
coctaBa 3(UPHBIX Macell, BBIJEICHUE W OYUCTKA MaXOPHBIX HHAWBHUAYaTbHBIX
KOMIIOHEHTOB JIJISl UX CTaH/IapTU3AIUU.

1.2 CoBpeMeHHbIe TEeXHOJIOTMH TPOU3BOACTBA CECKBHUTEPINEHOBBIX
JIAKTOHOB

Jist  GUTOXUMHYECKOTO TPOU3BOJICTBA AKTYaJIbHBIM CUYUTAETCSl MpoljemMa
pa3pabOTKH HOBBIX MJIM COBEPIIIEHCTBOBAHUE CYIIECTBYIOIINX METOIOB BBIJCICHUS U
OYUCTKH OMOJIOTUYECKH aKTUBHBIX BEIIECTB, MOCKOJIBKY KJIACCHUECKHE TEXHOJOTHUU
XapaKTepU3yrTCS HU3KOW MPOU3BOAUTEILHOCTHIO, BBICOKMMHU MPOU3BOICTBEHHBIMU
3aTpaTamu.

Jlns pemieHusi JaHHOW MpoOJIEeMbl HEOOXOJMMO MPUMEHSITh COBPEMEHHBIC
TEXHOJIOTUU W3BJCYEHUS, K KOTOPHIM MOXKHO OTHECTH CBEPXKPUTHUYECKYIO
GIIOUIHYIO AKCTPAKIIUIO JTUOKCHAOM yriepoja [24], sKCTpaKIUi OpraHuYeCKUMU
pAacCTBOPUTENAMHU TOJl JCHUCTBUEM YJIBTPA3BYKOBOTO [25] W MHUKPOBOJIHOBOIO
u3nydenus [26], iByx@a3Hyro SKCTPaKINI0 U MEXaHOXUMUYECKU MeTo [27].

Ha ceromnsmiHuii neHb pa3HbIMU (PapManieBTHUECKUMU TPEANPUATASIMHA Ha
OCHOBE CECKBUTEPIICHOBBIX JIAKTOHOB BBIMYCKAIOTCS JIEKAPCTBEHHBIE MpEnaparthl,
KOTOPBIE IIHPOKO MUCHOJIB3YIOTCS B MEAUIIMHCKON MPaKTUKE, HAPUMEpP «XUHTA0Cy»,
«AnaHTon», «Apriabuny» [28, 29], TEXHOIOTUU KOTOPBIX OMHUCAaHBI MOAPOOHO B [30,
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31].

CleyromuMy  MMEPCICKTUBHBIMA  CECKBUTEPIICHOBBIMHM  JIAKTOHAMH IS
pa3paboTKK JIEKaPCTBEHHBIX IPEMapaTroB, MoKa3aBiire 3()(eKTUBHBIC Pe3yJIbTATHI
Ipy JAOKJIMHUYECKUX W KIMHHYCCKUX HCCICIOBaHHM SBISIOTCS mapreHoaua (1),
tancuraprut (2) [32].

C7H1s

CsHz

Ol

1)

[Maprenomun (1) - CECKBUTEPICHOBBIA JIAKTOH, OCHOBHOH KOMITOHEHT
JeKapCTBEHHBIX pacteHuit poma Pyrethrum Zinn. IlapreHonmn npuBiekaer
3HAYUTENIbHOE BHHMaHuWe uccienorarened m3 Kanmanel, CIIA, I'epmanuu, Kopewn,
Cunramypa, KHP, Hcnanum, [IIBelinapun, bpaszunun, Osaronaps
IIPOTUBOOIYXOJIEBBIM CBOMCTBaM, B YAaCTHOCTH, B KOHTEKCTE pakKa CTBOJIOBBIX
KJIETOK, BKJIIOYas JIEHKO3, a Takke MPOTUBOBOCHAIUTEIBHON aKTUBHOCTH,
UHTUOHMPYS IPOAYKIIUIO HHTEpIIeiikuHa-12, uarepneiikuna-4 u IkB kunaser [33, 34].

[lepBbIil ONMyOJMKOBaHHBIM METOJ BBIACICHUS MApTEHONMA 3aKIH0YaeTCs B
skcTpakiuu 10 Kr wm3MmenpdeHHBIX KopHed Michelia champaca L. meromom
NEPKOJSILIMM  T€KCAaHOM IpU KOMHATHOW Temmeparype. Ilocne BbimapuBaHus
DKCTpAreHTa IOJIy4aroT IMOJYKPUCTAUIMYECKOE BEIIECTBO Maccoid 27 T, KOTOpoe
pa3zeNsoT KOJOHOYHOU XpoMartorpadueil Ha OKMCH aatoMuHus O0eHsosom [35].

JUisL BBIOENEHMS M OYMCTKM IAPTEHOJIWJA, KaKk W B CiIy4ae C JPYrUMU
CECKBUTEPIICHOBBIMU  JIAKTOHAMHU  CYIIECTBYET MHOIO  pa3JIMYHBIX METOAMK
OKCTpPArupoBaHUs M pa3JieieHus, Tak aBTopamu [36] pazpaboTaHa MHOTOCTaIuHAS
cxema mnojyuyeHus mnapreHonuaa (1), Ha mnepBOM CTaguu KOTOPOM MPOBOISAT
MOJIy4YeHHE CYMMBI CECKBUTEPIIEHOBBIX JaKTOHOB: U3MEIbYEHHBIE JTUCThS, LIBETOUKH
Magnolia denudata Desr. maccoii 10 kr 3aMa4uBarOT JABaKIbl B JICHOHU3UPOBAHHOM
BOJIE B TEUYEHHME CYTOK, (QUIBTPYIOT U BbICylMBalOT. CyXOH OCTAaTOK TPEXKPATHO
DKCTPArupyror 95%-M STWIOBBIM cnupTOoM npu Temmeparype 60°C. DkcTpakT
yHapuBaloT TOJ BaKyyMOM, K OCTaTKy MPUJIMBAIOT 3TAaHOJ M HarpeBaloT MpH
temneparype 30°C. IlosydeHHBIH  pacTBOp  TpeXKpaTHO  00padaThIBAIOT
HNeTpoNeHbIM  3GUpOM. OQUpPHBIE BBITSHKKM YHOApUBAIOT TMOJ BakyyMOM U
oOpabatpiBatoT  ABYKpaTHO 80%-M OTaHOJIIOM, BOJHO-CIIUPTOBBIC  BBITSIKKH
yHapHuBarOT, K OCTaTKy NPWIMBAIOT 8%-i 3TAHOJ W MHTEHCUBHO NMEPEMELIMBAIOT J10
MOJIy4CHUSI  CYCIIEH3MM W TPEXKpaTHO  00pabaThiBalOT  XJIOpOodopmMoM.
X7A0poOPMHYIO BBITSKKY YINAapUBAIOT MOJ BAKYYMOM, IPU 3TOM MOJIYYaIOT CYMMY
CECKBUTEPIICHOBBIX JakTOHOB Maccod 210.35 r. M3 mnosydeHHOH CyMMBI
CECKBUTEPIICHOBBIX JaKTOHOB 50 T pa3lensioT Ha KOJOHKE C CHJIMKarelieM u
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MIOUPYIOT  CMECBIO  TETPOJCHHBIM  d(dup-ameToH. Dpakmuu, CcoaepKaliue
napTeHOJIU ] TOBTOPHO XpoMarorpadupyrot Ha kojioHke Sephadex-LH 20 u snroupys
CMEChI0 MeTaHoJN-Boja. PDpakuuu ¢ MAPTEHOIUIOM OOBEAUHSAIOT M YIApUBAIOT,
OCTaTOK BBICYIIMBAIOT METOJIOM CYOJIMMAIMOHHOW CYIIKH, TPU 3TOM MOdy4aroT 5,1 r
napteHonuaa (1) ¢ uucroroir 99,24% (mo manueiM BOXX). U3 210.35 r cymmsl
CECKBUTEPIICHOBBIX JJAKTOHOB MOy4aroT 21,46 r mapreHonuaa unctoror 99,24%.

BrimenpuBeeHHbIH cIOCO0 JOCTATOYHO TPYIAOEMKUNA M Majo MOJIXOJUT st
MIPOMBITIUICHHOTO HWCIIOJIb30BaHus, aBTopamu [37] pa3paboTaH crmoco0 BbIICICHUS
napreHoauaa (1), mo3BoJSIOIMMNA TPUMEHUTD €r0 B MMPOU3BOACTBE: BO3AYIIHO-CyXas
kopa kopHeir Magnolia grandiflora L. maccoit 1 kr u3MenpyaroT B IOPOIIOK H
AKCTPATUPYIOT TPEXKpaTHO 95%-M 3TaHOIOM NpU KOMHATHOM TeMIeparype B
TedyeHue 72 4acoB. IlomydeHHbBIE SKCTPAaKThl OOBEAMHSIIOT W YHNAPUBAIOT TOJ
BakyyMOM. Ocratok pactBopsitor B 20%-M 3TaHOJIIE W PEIKCTPArUPYIOT
ATUJIALETATOM. OJTUJIALETATHYIO BBITSIKKY YIApPUBAIOT IMOJ BaKyyMOM, IPU 3TOM
MOJIY4arOT CyXOH OCTaTOK, KOTOPBIM XpoMaTorpapupyroT Ha KOJIOHKE C CHIIMKaresieM
CMECBIO TMETPOJICHHBIN dup-dTHianerar. Ppakiuu, coaepKallue MapTEeHONT
OOBEUHSIOT, YIAPUBAIOT U MEPEKPUCTATUITM3OBBIBAIOT U3 CMECH NIETPOJICHHBIN 3up-
alleToH, MPU 3TOM IOJYYaloT BEIIECTBO C BbIXOAOM 5% (B mepecuere Ha BO3IYLIHO-
CyXO0€ ChIPhE).

Cepxkputuyeckas (aouHas SKCTpPaKlUsg CTajda HIMPOKO MPUMEHSIEMbIM
METOJIOM JIJIsi U3BJICYEHUS] BTOPUUHBIX META0OJIMUTOB U3 PAaCTUTEIBLHOIO Marepuaa.
N3BECTHO HECKOJBKO MPEUMYIIECTB CBEPXKPUTUUYECKON >KUIKOCTHOM SKCTPAKIIUH,
Cpelll KOTOPBIX CEIEKTUBHOCTh U 3KCTPAKTHI BHICOKOTO KadecTBa 0€3 OpraHnYeCcKuX
PacTBOPUTETIEH.

[IpoBeneH psin vcciieqoBaHUM MO W3BJIEUECHUIO TapTeHonauaa (1) u3 HaazeMHol
gactu Tanacetum parthenium L. MeTomoM CBEpXKpUTHUYECKOH dKcTpakimend. CMUT U
Bepdopn [38] akcTparupoBany HaJ3eMHYIO YacTh Tanacetum parthenium L. mpu
250 6ap u 40°C. Copepxkanue nmapreHonuaa mo nanueiM BOXKX cocrtaBuno 0,8%.
Hcnons3oBanue pactBoputeneid  4%-ro  aneToHUTpuiIa M METaHoja IpHu
AHAJIOTUYHBIX YCJIOBHUSIX DJKCIEPUMEHTA TMO3BOJUJIO KOJIMYECTBEHHO YBEIUYUTH
coaepkanue naprenonauaa 10 0,16%.

Kery u ap. [39] onTumu3upoBamu yCIOBUSL YTJIEKUCIOTHOM 3KCTPaKIMU
I[BETOYHBIX KOpP3MHOK Tanacetum parthenium L. mi1sg KOJIW4YEeCTBEHHOTO BBIXOAA
skcTpakTta W mapreHoiuaa (1). CBepxkpuTuueckas YIVICKUCIOTHAS SKCTPaKIIMS
npoBoawiack npu nasieHuu otT 100 go 400 6ap u temneparype ot 40 mo 60°C.
OnpeneneHo, YTo ONTUMAIBHBIMHM YCJIOBHSIMHU 3KCTPAKUUU IJII KOJIMYECTBEHHOTO
u3BjedYeHus napreHonauna (1) spistorcs aasiaenue 400 6ap u Ttemmneparypa 60°C.
[Ipu 3TOM MOJIy4EH SKCTPAKT Maccol 5,2 T ¢ BBIXOJOM MapreHonuaa 26,1 mr B
nepecuete Ha 100 r BO3yIIHO-CYXOTO ChIPbS.

OmauM  ©3  (HaKTOPOB YBETUUYMBAIOIMIUX MPUMEHUMOCTh  YTIEKHCIOTHOM
AKCTPAKIUU SIBJISIETCS TO, YTO JJIsi MHPOTHO3UPOBAHMS M KOHTPOJS KHHETUKH
npolecca CBEPXKPUTHUECKON (IIOMIHOM SKCTPAaKUMKW MOTYT HCIOJIb30BAThCSA
MaTEMaTUYECKHE MOJENH, UMEIOIINE CUIIBHYIO KOPPEIALMIO C SKCIIEPUMEHTAIbHBIMU
nanHbIMU [40].
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MetogoM MaTreMaTH4eCKOro MOJIETUPOBAHUS ONTUMHU3UPOBAHBI PEKUMBI
CBEPXKPUTHUECKOM SKCTPAKIIMU JUOKCHIOM YTJepoJia JIUCThEB, COOpPAHHbBIE O U BO
BpeMs I[BETCHHMS, I[BETOUYHbIC KOpP3UHKK Tanacetum parthenium L. KonuuectBeHHOE
u3Bnedenre naprenonuaa (1) gocruraercs npu Temneparype 64°C, maBnenun 220
0ap ¥ UCIOJIb30BAaHUHU B KadecTBe copacTtBoputens 7%-ro 3TuiioBoro cnupra. [lpu
TOM YCTaHOBJIEHO, YTO KOJIMYECTBEHHOE cojaepxanue naprerHoiauaa (0,604% B
nepecuere Ha 100 r ceIpbsi) HAOIIOAAETCS B IBETOYHBIX KOp3UHKaAX [41].

[TomuMo TOTO, TPOIECC CBEPXKPUTHUECCKOW  (IFOMTHOW  DKCTPAKITUU
JUOKCUIOM  YIJIEpOJa  MOXHO  JOCTAaTOYHO  MPOCTO  MOJEIMPOBaTh  H
MacmTabMpoBaTh, TAKOW BHJ SKCTPAKLIUU IMO3BOJSET CYIIECTBEHHO YIPOCTUTH
MIPOIIeCC BBIJEICHUS W OYMUCTKH mapteHonuma (1), Tak aBropamu [42] paspabotan
CIIeqyroIuid crocod: Bo3aymHo-cyxoe ceipbe Magnolia hypolampra (Dandy) Figlar
maccoil 500 r skcTparupyloT B TeueHHe 3 4YacoB Ipu naBieHun 175 Oap ¢
ucrnosibzoBanueM mojaudpuxatopa 90%-ro meranona, npu temieparype 40°C, npu
ATOM MOJIYYarOT 3KCTPAKT C CoJiepKaHueM napreHonnaa 12%. 3aTeM yriieKucioTHBII
DKCTPAKT Pa3ACNAIOT C MPUMEHEHHEM KOJOHOYHOU XpomaTorpaduu Ha CUIIMKarese
UCIIOJIb3Ysl B KauyecTBE DIIIOEHTAa CMeCh TNETPOJCHHBIA 3(up-3TUIaleTaTa.
[Tonydyennsie Qpaxiuu, coaepxk aiife NapTeHOIN] OOBEAUHSIIOT U YIapUBAIOT,
nojy4yas MpU 3TOM TEXHUYECKUN MapTeHonaup ¢ 4yuctorod 90%, KOTOphIl naiee
MEePEKPUCTALUTU30BBIBAIOT U3 CMECH TMETPOJCHHBIA 3(up-3TUIAETaT, BBIXOJ
napreHoimaa ¢ uuctoron 99,8%, cocrasmser 0,32% B mepecyere Ha BO3AYLIHO-
CYXO€ ChIphE.

JIis  KOJWUYEeCTBEHHOTO u3BJedeHHMs mapreHomuaa (1) aBtopamu [43]
anpoOupOBaHbl JIBA METOJlda CBEPXKPUTUUYECKOM YTIEKHCIOTHOW 3KCTpakUUu
Tanacetum parthenium L., koTopast 3aKI04aeTCs B CICIYIOMIEM:

1 meTon. 3MenpueHHyI0 HaJ3eMHYIO 4acTh 1anacetum parthenium L. maccoii
3.1 Kr sKCTparupyroT IUOKCUIOM yriepoja npu aaiaeHun 200 6ap u temmeparype
40°C B Teuenue 3 yacoB. Beixoa cymMMBbl 3KCTpakTUBHBIX BemecTB coctaBuia 90.1 r,
BbIxoa mapreHonuga: 11.9 r (13,2% B mnepecuere Ha CyMMy 3KCTPAKTHUBHBIX
BEIIIECTB).

2 metoa. M3MespueHHYIO HAA3EeMHYIO YacTh Tanacetum parthenium L. maccoii
3.1 Xr 3KCTparupyrT AMOKCHAOM yriepoja mpu nasienun 350 Oap, Temmeparype
60°C B TeueHue 3 4acoB, BBIXOJ CyMMbl 3KCTPAKTUBHBIX BEIIECTB cOCcTaBWI 99.9 T.
Boixon maprenHonmuga 11.4 r (11.4% B mnepecuetre Ha CyMMY SKCTPAaKTHUBHBIX
BEIIICCTB).

Takum 006pa3om, BbIX0]1 IKCTpakTa Bapbupyet oT 90 10 99 r, B 3aBUCUMOCTH OT
BbIOOpa ycinoBHil 3KcTpakiuu. Beixon naprenonuaa (1) cocraBisieT COOTBETCTBEHHO
0,38 u 0,37 % (B mepecuere Ha BO3AYIIHO-CyX0e chipbe) [43, p.].

ABTopamu [44] moKazaHO TPEUMYIIECTBO CBEPXKPUTHUUECKOMN (PIrronHOM
9KCTPAKIMU JTUOKCHIOM YTJIepojia, MPH 3TOM M3ydYeHO BblaeicHHe mapTeHonmuaa (1)
u3 ceipbst Michelia hedyosperma Y.W. Law maccoii 500 r. M3Meapu4eHHbBIE JTHCThS
Michelia hedyosperma Y.W. Law skcTparupyroT CBEpXKPUTHYECKOM YIIIEKUCIOTHOM
KCTpakuuen ¢ copactBoputresieM 90%-m metanonom npu Ttemnepatype 45°C,
napiennn 200 OGap W MOPOJOJDKUTENBHOCTHIO 3-5 wyacoB. [lomyueHHbIN
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YTIEKUCIOTHBIA 3KCTPAKT XpoMaTorpadupyroT Ha KOJIOHKE C CHIIMKATeJIeM, DITIOUPYS
CMECBIO pacTBOpUTENEH MeTposieHbli 3Qup, Tekcan/sTunanerar. IlomydeHHbie
bpakuuu, coiepkalue MapTeHONH], OTIOHAIT Ha POTOPHOM HCIAPUTENE TOJ
BaKyyMOM U TMEPEeKpPUCTAIUIM30BLIBAIOT M3 J3TUjanerara, nomydas 450 wr
napreHoymaa ¢ Bbixoaom 0,09%.

Enie onHuM METOIOM MO3BOJISIOMIUNA YCKOPUTH MPOLIECC IKCTPAKIIUU SIBISIETCS
HKCTPAKIMS MO IEUCTBUEM YIIbTPa3ByKa. Y IbTPa3ByKOBasi SKCTPAKIIMS C OCHOBHBIM
MEXaHU3MOM JICHCTBHS, BBI3BAHHBIM KaBUTAIMCH, MMEET MPEUMYIIECTBO TEpe.
HU3KOTEMIIEPATYPHOU IKCTPAKIUEH PACTUTEIHLHOTO CHIPhS, YBEIWYUBAsA KaK BBIXO]I
AKCTPaAKTa, TaK U KOJUICCTBEHHOE COJCPKaHUE 1IETICBOTO KOMITOHEHTA.

JIns konuuecTBEHHOro wu3BiedueHus mnapreHonuaa (1) wucmonsdyror 10 T
n3MenbueHHbIX JmctheB Manglietia fordiana (Oliv.) Hu, koTopble SKcTparupyrot
ATAHOJIOM IO/ ACUCTBUEM ybTpa3ByKa. [lomydeHHbII SKCTpaKT XpoMaTorpapupyroT
Ha CUJIMKArese JIIOUPYsS CMECBHIO PACTBOPHUTENICH METPOJICHHBIA d(up:dTHUIAIETAT.
CoOpannbie (pakiuu, conepxkammue naprenonun (1) pasmenstor metogom BIXKX
70%-HBIM METaHOJIOM Ha KOJOHKE C oOparieHHO-(ha30BbIM copOeHTOM Cig. Brixos
napteHonuaa (1) cocrapiusier 0,32% B nepecuere Ha BO3AYIIHO-CyX0e ChIpbe [45].

Kak BumHO ©3 JaHHBIX MPUBEJAEHHBIX B Tabmuie 1, KOJUYECTBEHHOE
W3BJICUCHUE TApTEHOJMAA METOJOM YIJIEKUCIOTHOM HJKCTpakiuMu u3  lanacetum
parthenium L. nocturaercst npu nasjieHuu B auamnaszone ot 170 go 220 6ap (0,604%
B TIIepecyeTe Ha BO3AYIIHO-CYXO€ ChIphe). [Ipm 3TOM I TPOMBIIUICHHOTO
IIPOM3BOJICTBA JIyYIlle HCIOJIb30BaTh Kopy KkopHeit Magnolia grandiflora L. ¢
coaepkaHueM napreronnaa 5%.

Tabmuna 1 — CpaBHUTEIbHAS Ta0JIHIIA CTIOCOOOB BhIACeHUS mapTeHoauaa (1)

Brixon
HaumenoBanue napreHonuaa, %
CBIPbsI, OPTaHBI DKCTpareHT ¥ CioBH (B mepecyere Ha Jluepary
. IKCTPAKLIUU pa
pacteHuit BO3/YIIHO-CYXO0€
CBIPbE)

1 2 3 4 5
Magnolia denudata | /lenonusupoBannas | 12-24 u, 0,21 [36]
Desr. (nmucThs, BOJA T=60°C
I[BETOYKH) C MOCIIEAYIOIINUM

AKCTParupOBaHUEM
95%-HBIM STAaHOJIOM.
Magnolia 95%-HbIif FTaHON 72 4. 5,0 [37]
grandiflora L.
(kopa KopHe#)
Tanacetum VYTaeKUCITBIN Ta3 P=400 Gap, 0,026 [39]
parthenium L. T=60°C.
(T1BETOUHBIE
KOP3UHKH)
Tanacetum YTaexucelii ra3 P=220 Gap, 0,604 [41]
parthenium L. T=64°C,
(11BETOUHBIE MoauduKaTop:
KOP3UHKH) 7%-i1 aTaHoN.
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[Tpomomkenue Tadbmmibl 1

1 2 3 4 5
Magnolia VYTaeKUCIbIi Ta3 P=175 6Gap, 0,32 [42]
hypolampra T=64°C,

(Dandy) Figlar MOIU(PHUKATOP:
7%-1i aTa”Oo.
Tanacetum VYTaeKUCIbIi ra3 P=200 6Gap, 0,38 [43]
parthenium L. T=40 °C
(nam3eMHast 4acTh) | YrueKkucibli ras P=350 6ap, 0,37
T=60 °C
Michelia VYTaeKUCIbIi Ta3 P=200 6Gap, 0,09 [44]
hedyosperma T=45°C
Y.W.Law (rcThs) MOIU(PHUKATOP:
90%-1 meTaHOI
Manglietia 70%-Hbrit 20-40 muH. 0,32 [45]
fordiana (Oliv.) Hu | meraHonom
(mecThs)

CeCKBUTEPIICHOBBIN JTAKTOH Taricurapruf (2) coaepkKuTcs B pacTeHuH Thapsia
garganica L. u sBIfeTCS OJHHMM M3 OCHOBHBIX KOMIIOHCHTOB KOpPHCH W ILIOJIOB
JTAHHOTO CPEAM3EMHOMOPCKOro Buja. Tamncuraprut (2) nmpeaHa3HaudeH sl JICUCHUS
PAKOBBIX KJIETOK KPOBEHOCHBIX COCYJIOB. llepBble KIIMHUYECKHE UCIIBITAHUS HOBOTO
npenapata Hadatel B 2008 romy, W OXKHIAETCs, YTO 3TO CHUIbHOACHCTBYIOIIEE
JIEKapCTBO BBIM/IET HA PBIHOK 1M0J] 00IKM Ha3BaHueM Murcaraprus (G-202) [46].

Tancuraprun (2) BmepBble BbIACACH W3 KopHed Thapsia garganica L.
Bolnenenre npoBOAMIIN CIEAYIONIMM O00pa3oM: CBEXHE KOPHU PACTHPAIOT JIBAXKIIbI
KCTparupyror 96%-m  dTaHOJIOM TNpU  KOMHATHOM TEMIlIEpAaType H  IIpH
nepeMemnBaiun B TedeHue 24 4. Ilocne ymapuBaHUs DKCTpAareHTa IOJIYYarOT
MacJio00pa3HbIil OCTaTOK, KOTOPBIM pacTBOPSIIOT B cMecu stuiainetar-soga (1:1).
Opranudeckuil cjaol ymapuBarOT B BaKyyMe€ M XpomaTorpaupyroT Ha KOJIOHKE C
CWJIMKAreJieM, JJIIOUpYysd CHCTEMOW pacTBOPUTENEH METUJICHXJIOPUI:ITUIALETaT C
BO3pacTarolllell KOHIEHTpauue mnocienHero. B wurore mnomydaror 4 dpakuum.
@pakuus 4 cOAEpPKUT TAICUTAPTUH U CONMYTCTBYIOIINM CECKBUTEPIICHOBBIN JIAKTOH
tancurapruiiud.  @pakmuio 4 pexpomatorpadupyloT Ha CHUIAHU3UPOBAHHOM
cuinukarene 60 cMecbto MeTaHon-BoAa (3:2), mpu HTOM MOJYyYAIOT YHMCTHINA
TalCUTapryH U Tarcurapruiut [47].

JIyist cpaBHEHUS KOJMYECTBEHHOTO COJIEpKaHUS TarcurapruHa (2) mpoBeleHa
STHUJIAIeTaTHAas SKCTPAKIMs KOpHEH, IJIOJ0B W JIMCTheB Thapsia garganica L. u
Thapsia transtagana L. BeicyiieHHble W3MEIbYCHHBIC KOPHH, IUIOABI W JIUCThS
Thapsia garganica L. um Thapsia transtagana L. TpuxXabl 3SKCTparupyror
ATUJIALIETATOM M 3KCTPAKThI YIAPUBAIOT MO BAKYYMOM [IJISl MOTYYEHUsI KOPUUHEBOU
kamenu. Kamenb pacTBOpSIIOT B IUXJIOPMETAHE U XPOMATOrpa@UpPyIOT HA KOJIOHKE C
CUJIMKAreJIeM, DJJIIOMPYSd CMEChI0 PACTBOPUTENEH JHUXJOPMETAH:ITUJIALETAT C
BO3pacTarolllell KOHLEeHTpauuen nocnenHero. Opakuuu, coaepkaiiyie TarncUurapriu
pexpoMarorpaupoBail Ha CHUJIHMKareie, MCIOJb3ysSd B KaueCTBE DJIIOEHTa CMECh
pacTBOpPUTENCH  TONYOJ:ATWiIANETar. JIOMOMHUTEIBHOM  OYHMCTKOW  METOJIOM
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npenapatuBHor BOXKX tancuraprun (1) Beinesnen u3 kopueit Thapsia garganica L. ¢
BbIxoa0M 1,2%, mnonoB - 1,5%, muctees - 0,1% [48].

Ha xomuuectBeHHOE cojepkaHue TarncurapruHa (2) usydeH OJM3KHM 110
xemotuny K Thapsia garganica L. Bum Thapsia gymnesica [49]. H3pieucHue
TarcUrapruHa MpoBOJIMIIM IO CIEAYIOIIEeH METOIMKE: BhICYIIIEHHbBIE U U3MEIbUYEHHBIC
KopHU Maccoi 200 r 3KCTparupyroT STHUJIOBBIM CHUPTOM Ha YIbTpPa3ByKOBOW OaHe,
HKCTPAKT YIapHUBAIOT U PACTBOPSAIOT B cMecH 3Twianerar:soja (1:1). Dtunanerarnyio
BBITSDKKY YIApHWBAIOT I10J] BAKyyMOM M PAacTBOPSIOT B JIUXJIOPMETAHE, 3aTeM
bpakuuonupyroT Ha kosoHKe ¢ cuimkarenem TSC-60A (ICN Biomedicals) B
BaKyyMe, MHCIOJb3ysl B KA4yeCTBE OIIIOCHTAa CMECh JUXJIOpPMETaH:dTHIIAIETAaT.
[Tomyuennsie (pakiuu, coAepkaliue CMECh TalCUTapTHHOB, TOBTOPHO Pa3EsIOT
Ha mpenapatuBHOM xpomartorpade Shimadzu (Kuoto, SAnonusi) ¢ BbIXOJIOM
tancurapruna 0,17%.

Tancuraprun (2) BeLICISAIOT U3 KOpHeH Thapsia garganica L. kmaccuueckum
METO/IOM: M3MEJIbUCHHBIE B TIOPOIIOK KOPHU TPEXKPATHO SKCTPATHUPYIOT alleTOHOM,
HKCTPAKTHI YIAPUBAIOT U (HPAKIIMOHUPYIOT METOJIOM KOJIOHOYHOM Xpomatorpaduu ¢
CHWJIMKAreJieM, dJIIOUPYs CMEChIO MeTpoieiHbIi ddup:atunanetart (7:3), B pe3yibrare
noyiyqaroT Ttancuraprui (2) maccoir 3,9 r ¢ Beixogom 1,3% B mepecuere Ha
BO3JIYIIHO-CyXO0€ ChIpbe [50].

Pa3zpaboTana nHHOBaIMOHHAS MPOIIEAYPa, COUETAIOIIAsl ABTOMATU3UPOBAHHYIO
skcTpakiuio Ha Speed-Extractor E-914 mox BRICOKMM JIaBJICHHEM C IEHTPOOCIKHOM
pacrpeieuTeIbHoN  XpoMarorpaduend, MO3BoJsIomas ObICTpO HW  0€30MacHO
KPYITHOMACIITA0HOE BBIJCIICHUE BBICOKOYMCTOTO TAIlCUTapriHA B JBa JTama U3
kopHei Thapsia garganica L. [51]. DkcTpakTsI MOJIy4aloT IBYMS METOIAMM:

1) kopau Thapsia garganica L. skcTparupyroT alileTOHOM METOJI0M Mallepaiuu
IIPM KOMHATHOM TeMIieparype, B TeueHue 12 gacos. IIpu aToM, mOJIy4aroT 3KCTPaKT C
BBIXOJIOM 2,46% B pacdeTe Ha BO3YIITHO-CYXO€ ChIPhE;

2) kopHu Thapsia garganica L. skcTpardpyrOT aleTOHOM Ha JKCTPAKTOpE
Speed-Extractor E-914 mnpu maBneruu 100 6ap ¢ MpoaoDKUTEIbHOCTRIO 20 MHUHYT.
[Tony4yaroT CyMMy 3KCTPAKTUBHBIX BEILIECTB C BBIXOJOM 2,64%.

[TomydeHHBIE OAKCTPAKTBl  PA3ACISIIOT  METOJOM  KHAKOCTh-KUJIKOCTHOMN
xpomarorpaduu. [lpu pazgenennn d3KCTPaKTOB, MOTYYEHHBIX METOJIOM Mallepalluu u
YCKOPEHHOW SKCTPAKIIMH, BBIAEISAIOT Tancuraprud (2) ¢ BeixoaoMm 1,67 m 1,46%
COOTBETCTBEHHO B pacueTe Ha BO3AYIITHO-CYXO€ ChIPhE.

[Ipu sTOM aBTOpaMM OTMEUAETCs, YTO MPUMEHECHHWE COBPEMEHHBIX METOOB
OKCTPAKIIMN W Ppa3leleHHs MO3BOJIMIO HHTCHCU(DUIIMPOBATH MpPOIECC HapabOTKH
TaliCUTapriHa, COKPATUTh pPAacXOJ  PacTBOPHUTENICH W MPOJOJDKUTEIHLHOCTD
OKCTPaKIIHH.

3anmaTeHToBaH croco0 MOJy4YeHHUs Tancurapruia (2) u3 CycrneH3uu KJIeTOUYHON
KyneTypbl [52]. HapaboTky mnpoBoaAT cieayrommuMm o0Opa3oM: KOpHH Thapsia
garganica L. TmiareapHO MPOMBIBAIOT BOJOMPOBOIHON BOJIOW M M3MEJbUAIOT, 3aTEM
MPOMBIBAIOT B MOIOIIIEM CPEJICTBE U MO MPOTOYHOU BOJOM B TeueHue 10-15 mMunyT.
[ToBEpXHOCTHYIO CTEPUIM3AIMIO SKCIUIAHTOB TPOBOAST B 70%-M H30IPOIMUIOBOM
cnupre, coaepxamero 2-3 kami TBuH-20 B Teuenume 1 wmuH. Ilocie 3toro
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pacTuTenbHbIE SKCIUIaHTaThl 00pabarbiBaloT B 2,8%-M pacTBOpe THUIIOXJIOPUTA
HaTpusd B TeueHue 30 MMHYT. 3aTeM OHKCIUIAHTBl YETBIPEXKPATHO IPOMBIBAIOT
TUCTWJUIMpOBaHHOW Bonoi. [locie pae3smHpeKknnn MOBEPXHOCTEH OSKCIIAHTOB
BBIIEP)KMBAIOT B 3aKpbIThIX yamkax lletpu B mikady ¢ JaMUHApHBIM HOTOKOM.
[Tepen momenieHueM B KyJIbTYPaJIbHYIO CPENY HKCIUIAHTHI U3MENbUAIOT JI0 pa3Mmepa
0,5-1,0 cm. 3areM SKCIIaHTHI MOMEMIAIOT B KYJbTYPAIbHYIO CPEAYy M HapallUBaIOT
Oouomaccy B TeueHue 3 MecdaueB. [lomydyeHHyro Ouomaccy SKCTparupyroT U
pa3zensioT  METOJOM  KMJIKOCTh-)KHIKOCTHOM  xpomarorpadguu  [S1] wnm
KJIACCHYECKIM CIIOCOO0OM ¢ IPUMEHEHHEM KOJIOHOYHOM Xxpomarorpaduu [47, p.135].

Taxum 06pa3zoM, B CBSA3H C TE€M, YTO JJISl MOTYYCHHS] U OUMCTKH TallCUrapruHa
(2) B OCHOBHOM MPHUMEHSIOTCS MaIOd(PPEKTHUBHBIE TEXHOJOTHH C HPUMEHCHHUEM
YCTapeBIIMX METOAOB H3KCTPAKUUMU U XpOMarorpauueckod OYHMCTKH, OCTAETCS
aKTyaJIbHbIM BOIPOC Pa3paboTKu 3(PPEeKTUBHOrO crocoda MPOU3BOACTBA JTAHHOTO
(apMaKoJOTMYECKH aKTHUBHOI'O CECKBUTEPIIEHOBOTO JIAKTOHA Il OPraHMU3alMM €ro
BBIITYCKa (papMalieBTHYECKUMH KOMITAaHUSIMU.

Pe3tomupysi BbIILIEIPUBEIECHHOE, MOKHO CJII€laTh BBIBOJ O TOM, YTO BBUIY
CTPYKTYPHBIX pa3iNuuil CECKBUTEPIICHOBBIX JIAKTOHOB OOIIET0 METO/a BbIAEICHUS U
OYUCTKU ISl MCIIOJIb30BaHUS B (hapMalleBTUUECKOM INPOU3BOJACTBE OTCYTCTBYET.
[Tosromy  ocraercs  axkTyaJdbHbIM  BONpPOC  pa3pabOTKM  HOBBIX WU
COBEpIICHCTBOBAHUE KJIACCUYECKUX TEXHOJOTUH MPOU3BOJCTBA CyOCTaHLMM Ha
OCHOBE CECKBUTEPICHOBBIX JAKTOHOB. JIig wWHTEHCH(UKAIMKA TMPOU3BOJICTBA
(hapMaKoIOTHYECKN aKTUBHBIX CYOCTaHIIMIA HA OCHOBE CECKBUTEIIEPHOBBIX JTAKTOHOB
Ha dSTame SKCTPAKIUU MOTYT OBITh NPUMEHEHBI TEXHOJOTHH C HCIOIh30BAaHHEM
yIIbTPa3ByKa, SKCTPAKLIUU JHOKCHIOM YIJIEpOAa B CBEPXKPUTHUYECKOM pEXUME, a
TaKkkKe ¢ mpuMeHeHHeM MoaudukatopoB. Ha »dTame BbIIeNCHUS W OYHUCTKU
WHIVBHUIYAIbHBIX BEIIECTB BO3MOXKHO NMPUMEHEHHE METOJA KHUIKOCTh-KUIKOCTHOM
XpomaTtorpaduu B coueTaHUHM C XpomaTorpadueid cpeaHero M BBICOKOIO JIaBJICHMUS,
KOTOpasi B IIOCIEJAHEEe BpeMsl TIOJydyaeT Bce Ooblliee TNPUMEHEHHE NpU
xpoMarorpaduueckor OUUCTKE OMOJOTUYECKUA aKTUBHBIX BEIIIECTB.

1.3 Xumu4eckass MmoaupuKanus CECKBUTEPINECHOBBIX JTAKTOHOB

B mnnane xumuueckod Moaudukanuu ocoboe MEeCTO Cpeau MPHUPOIHBIX
COCMHEHUI 3aHMMAlOT CECKBUTEPIICHOBBIE JIAKTOHBI. JTO OOBSICHSETCS B MEPBYIO
ouepellb NPAKTUYECKOM  JOCTYNHOCTBIO W  HAJIMYUEM B HX  CTPYKType
dbapmakoopHbIX NOTUDYHKIIMOHATBHBIX Ipy1l [53, 54].

[Ipu »TOM HampaBieHHas XUMHUYECKas MOJU(UKAIUS CECKBUTEPIEHOBBIX
JAKTOHOB TIO3BOJISIET TMOJy4YaTh TMEPCIEKTUBHBIE MPOU3BOJHBIE C 3aJaHHBIMU
OMOJOTMYECKUMH CBOWCTBAMHU.

NHTepecHIM B TMJaHE XUMHYECKOW MOAM(PUKALMHU CECKBUTEPIEHOBBIX
JAKTOHOB CYMTAETCS O-METHJICH-Y-JTAaKTOHOBBIM (parMeHT, OTBEYalOIMH 3a HuX
OMOJIOTMYECKYIO0 aKTUBHOCTh. B mepByIo odepeab 3TO NPUCOeIMHEHUE HYKICO(PUIOB
(mepBUYHBIX M BTOPUYHBIX AMHUHOB) MO THUITy peakuuu Muxanis, MO3BOJISIIONINE
MOBBICUTh OHMOJIOTUYECKYIO AKTUBHOCTb M OMOJOCTYNHOCTh HCXOAHBIX MOJIEKYII
CECKBUTEPIICHOBBIX JIAKTOHOB, YTO IIOBBIIIAET HHTEPEC K UX MPAKTHUYECKOMY
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IPUMEHEHHUIO.

[lepcnieKTUBHOCTh ~ JTAHHOTO  HANpaBJICHHUS MOATBEPXKIACTCS  HAIUYUEM
nyOJMuKauil MOCBAMIEHHBIX TOUCKY U pa3pabOTKE HOBBIX METOJOB XHUMHYECKOM
Moau(UKAIIMKA CECKBUTEPIICHOBBIX JJAaKTOHOB [55, 56].

Tak, mpu MoauUKAUUU MPOMBIIIIEHHO JOCTYIHOIO CECKBUTPIEHOBOTO
JIAKTOHA MOJIBIHU TJaJKON — apriadbunHa (3) MoJyyeH psiJi HOBBIX MPOU3BOJHBIX C
HIUPOKHUM CIIEKTPOM OMOJIOTMYECKOM aKTUBHOCTH.

Monudukamnus apraabuHa o ABOMHON 3K3aMUTEICHOBOM CBS3M peakluei 1Mo
Ty Muxas’is ¢ T[epBUYHBIMU M BTOPUYHBIMA aMHWHAa W TO3BOJIUJIO
CTEpPEOCENIEKTUBHO MOJYYUTh 15 HOBBIX 0-aMHUHOMPOM3BOAHBIX apriabuHa (4-18) c
KOJIMYECTBEHHbIMH BbIXonamMu 62-85%. Ilpu 3TOM HOBBIE NPOU3BOJIHBIE HUMEIOT
MPAKTHUECKUNA HHTEPEC IS KIMHUYECKUX MCCIEAOBAHNMN, TOCKOIBKY U3 HUX MOYKHO
JIETKO TOJIydaTh BojopacTBopuMbie (opmbl [57]. Ha ocHoBe coemuuenus (17)
pa3paboTaH MPOTUBOOIYXOJCBBIN MpemnapaT « Apriadun» [58].

Kpowme Toro, 1j1st aMMHOIIPOU3BOIHBIX apriabuHa yCTaHOBJIEHHBI BbIpaKEHHAS
UMMYHOMO1YJIUPYIOILIas, IIPOTUBOBOCIIAJIUTENbHAS, OPOTUBOTPUOKOBAsT |
aHTHOAKTepUalIbHAs aKTHBHOCTH [59)].

\\\\\\\\\ + =

\
W NH(AIK) N(AIK)E

N(Alk)Mel
(13)Alk=(Me), (15) Alk=(Me),

o
(14) Alk=(Et), //* S (16) AIk=(Et),
o) A (&0?‘

- (4) NAIk=N(Me), H _
| (5) NAIK=N(Et), \\\\\\\\\+N60cccl
(6) NAIk=NH,-CH,-C¢H; / 3
(7)NAIk=N 0O
\—

,z,///o

Cl

W\
o N(Me), Cl

\\\\\\\
N(Alk)

(8) Alk=(Me), O (1) o (12)
) NAuﬁN:‘o
(10) Alk=NH,-CH,Ph

Cunre3 Ha ocHOBe napTeHonuaa (1) co BTOpUYHbIMM aMUHAMU: TUMETUIIAMUH,
TUATWIAMHUH, TUPPOIUAWH, TMUIEPUANH, |-aMUHOTOMONMUNEPUIUH, MOP(OIUH U
L-iposiuH mpUBOAMT K 0OO0pa30BaHUI0 aMHUHONPOU3BOAHBIX (19-24) ¢ BeIXOHAMU
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47-76%. [IpousBonusie napreHoauaa (19-24) nposBasiOT aKTUBHOCTh B OTHOIICHHE
Bupyca repmeca C [60].

RH
_
Et;N/EtOH

(19) R=N(CHy),
(20) R=N(C4H,),

21) R:NG
1924 ) (22)R=N )

(23) R=N O
__/

(1)

(24) R=N

HOOC

BropuuHbIe aMUHBI PEarupyroT ¢ aJTaHTOJIAKTOHOM (25) U N30aJIaHTOIAKTOHOM
(28) ¢ obpazoBanreM P-aMHHOIAKTOHOB (26a-C, 28a-h), BBIX0IbI KOTOPBIX COCTABHIIN
or 43 no 99% [61]. JdudTHiaMUHOBBEIC IPOM3BOJHBIC anaHToJlakToHa (260) m
W30aJIAaHTOJIAKTOHA (28a) TPOSIBIISIIOT aKTUBHOCTH MPOTUB JIMHUW OIYXOJIEBBIX
kietok [laTepcona [62].

(0] 0]
o R,R,NH, EtOH o (69 Ri=R=Me
—_—
(26b) R;=R,=Et
(26¢) R;=R,=(CH,)s

R;—N_
R,
(25) (26a-c)
o o R: R,
R,R,NH, EtOH o (28a) Et Et
© g (28b) Me Me
(28¢c) -CHMeCHOHPh Me
N (28d)  (CH,),OH Me
SN, (28¢)  (CHp).Me (CHz)2Me
(27) (28a-h) (28f)  (CH,)sNMe, H
(28g) CH.Ph H
(28h) Me H

OcoObIii WHTEpPEC C TOYKH 3pPCHHUS W3YUYCHUS B3aUMOCBS3H CTPYKTypa-
aKTUBHOCTH TPEJCTABISAIOT OMMOJICKYJIAPHBIC COCIUHEHHUS, COACpIKaIlue B CBOCH
CTPYKType JBa OHOJOTWYECKH AaKTUBHBIX (PparMeHTa, MPOSBISAIONINE CHHEPTHIO
MEXIy M3BECTHBIMU CBOMCTBAMH JIaHHBIX (DparMEHTOB W MPHUIAIOT UM HOBBIC BHUIBI
aKTUBHOCTH.

KitoukoBBIM ¢ aBTOpamMu MmojaydeHo 0oiiee 9 OMMOICKYJISIPHBIX COCTUHCHUN Ha
OCHOBE JBYX (apmakoopHbIX (parMeHTOB CECKBHTEPIICHOBBIX JIAKTOHOB
alaHToNaKkToHa (25), w3oamaHTtonakToHa (27), ammoamaHTonakToHa (29) wm
ankaonoB 3denpura (30), cepormna (31), amabasmna (32), cancomuHa (33),
casicoimauna (34), murusuHa (35), Beixoabl kKoTopbix pocturamm 70-90% [63]. Tlpu
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3TOM YCTAaHOBJIEHO, YTO MPOU3BOJHOE M30AJAHTONAKTOHA C  AJIKAJIOUIOM
cepoToHMHOM (39) mposBIAET HEHPONPOTEKTOPHBIE CBOMCTBA, U  SIBISETCA
NEPCHEKTUBHBIM  COCJIMHEHUEM g pa3paboTKM TMpemnaparoB MpU JICUECHUU
HeWpoAereHepaTUBHBIX 3a00JIeBaHUi [64].

HNu
30-35

Y-Z=C=CH, X=CHMe (25, 36-38)
Y-Z=CH-CH, X=C=CH, (27, 39-43)
X-Y=C(Me)=C, Z=CH, (29, 44)

(25, 28, 29) (36-44)

HO,

Nu=

(30, 36)

O,
R/

Nu=
MeO

Me

R=H (33, 41) (35’ 38, 43)
R=Me (34, 37, 42, 44)

B3aumopeiicTBue smokcuaniaHTojJakToHa (45) ¢ MpUpPOAHBIMH aNKAJIOUIAMHU
asnoriepuHoM (46) u TpuntamMmuHoM (47) NPUBOAAT K TIOTYUCHHUIO TUMEPHBIX MOJICKYII
(48, 49), nposBIAIONIME NIUTOTOKCHYHOCTh TI0 OTHOIICHHIO K OIYXOJIEBBIM
KJIETOYHBIM JIMHUSIM YEJIOBEKa: aJCHOKApIIMHOMAa MOJIOYHOM >KeJe3bl, MeJTaHOMa
KOXH, aJICHOKAPLIMHOMA TOJICTOrO0 KHILIEYHUKA, XPOHUUYECKUN MHUEIOUIHBIN JIEUKO3

[65].

R,R,NH (46,47), MeOH
—_— -

(48, 49)

H
N

N N \

[Ya¥avaval

Nu=

(46, 48) N

.

(47, 49)
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Moaudukaiysi CECKBUTEPIICHOBBIX JAaKTOHOB ¢ oOpa3zoBaHueM HOBbIX C-C
CBS3€H BBI3BIBACT 3HAYMTEIBHBIM HHTEPEC, MOCKOJBKY JaHHOE B3aMMOJICHCTBUE
MO3BOJISIET TOJYYUTh HOBBIE (DAPMAKOJIOTMYECKH MEPCHEKTUBHBIC IMPOU3BOHBIE.
OcoOblii MHTEpPEC B 3TOM IUIaHE MPEJCTABISET KaTaUIM3UpyeMasl KOMIUIEKCaMU
najmuiaaus peakuus Xeka. B mocieanee Bpems peakiusi Xeka 4acTo IpUMEHSIETCS B
MOAU(PUKAIIMHA MOJIEKYJI CECKBUTEPIIEHOBBIX JIAKTOHOB.

['uOpuaHbie MOJEKYyJIbI HA OCHOBE JBYX (DapMaKOJOTUYECKH aKTUBHBIX
CyOCTpaTOB MOMKHO TOJYYUTh HE TOJIBKO MO THITy peakiuu Muxasnis, HO U IO
peaknuu Xeka. Ha ocHoBe m3oananTonakToHa (28) ¢ mMpowW3BOAHBIM ajkajouaa 6-
opomae3okcuBaszuiinHoHa (50) TIpoBemeHA PpPETrHMOCENICKTHBHAS peakmusl Xeka
KaTtajgu3upyemMass CHUCTeMOW amerata namiaaus, mpuc(o-tonwn)bochura u
TpudTHIIaMuHa B N,N-mumeruinpopmamuie ¢ oOpa3oBaHUEM THOPUJ MPOU3BOJAHBIX
1o 3k30-MeTriieHoBo# cBsa3u C(11,13)-(E)- u (Z)-xoudurypammu (52-53), mo cBs3sam
C11-C13 u C4-C15 (54), a Taxxke ¢ nmoxydeHueMm coenunenus (55) nmpoaykra C(8)-
SNMMEPU3ALMNA HW30AJIAHTOJAKTOHA W u3oMepusanuu nBoviHo cBszu C11-Cl13.
Coenunenus (52-54) BoimeseHb! ¢ BEIX0A0M 65, 5 1 3% COOTBETCTBEHHO, B TO BPEMs
Kak BbIXOJ (Z)-uzomepa (55) cocraBun 5%. Ilpuw 3TOM yCTaHOBJIEHO, HYTO
COOTHOIIIEHUE U30MEPOB 3aBUCUT OT CTPOCHUA apuiirajioreHuaa [66].

0,
0

Pd(OAc)2, (0-Tol);P Q
Et;N, DMF, 120°C, 15 h R

(28) (52) (53)
0 RN o
+ 0) + \ R= N
Y O
R’ R R
(54) (55)

Ha ocHoBe  moctymHoro  mMeraboiauTa  TOJBIHM — TYypHE(POPOBCKOM
CECKBUTEPIICHOBOTO JIaKTOHa TypHedopuHa (56) mpemioxkeH METOJ IMOTyYeHUs
13-apunmnpou3BOAHBIX ~ TO  peakiuu  Xeka. B pe3ymbrare  TMOJyYeHBI
(E)-cTepeoceeKTHBHbBIC apHIIITPOU3BOIHBIC TypHE(OopHHa ¢ 4-fioaseparposiom (58a),
2,4-mumetokcurogoenszonaom (58b) u 4-iox-1-bropdbenzomom (58¢) ¢ BeIXOmaMHU
27-45%. Bmenenue apoMaThyeckoro 3amecTuTens B mojoxkeHue C-13 MoseKymsl
(56) moBbIIIaeT MUTOTOKCHYHOCTh B OTHOIICHHU JTUM(MOHUIHBIX OIMyXOJIEBBIX KIIECTOK.
[{UTOTOKCUYHOCTh OOHApyKeHa Yy apuINpou3BOAHBIX TypHepopuHa (58a-c) B
OTHOIIICHHUH JINHUH omyXxoseBbiX kieTok MT-4 u CEM-13 [67].
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R3
g2 Pd(OAc),, (o-Tol)zP

(57a, 58a): R, = H, R, = R; = OCH,
+ EtzN, DMF, 120°C, 16 h

(57b, 58b): Ry =R3=0CH; R, =H
(57¢c, 58¢): Ry =R,=H,R3;=F

RZ

=

(56) (57a-c)

B pabote [68] mccienoBaHO B3aMMOJACHCTBHE CECKBHUTEPIICHOBOTO JIAKTOHA
naprenonmaa (1) m 11,13-meruapocantonuda (59) ¢ pasaudHbIMH  (QTOP- WM
xJopcoaepxkamumMu apuiioauaamu (60a-1). [Ipu 3ToM oTMeUeHa WCKITIOYNTEIbHAS
(E)-cTepeoceneKTHBHOCTh B PEAKIMUA KPOCC-coueTaHus. Apuiampon3Boaabie (61a-i,
62b,h u 63a-b) nposiBrin anTUNpOIMDEpaTHBHBIC CBOMCTRA.

(61a) R,=H
(61b) R;=Ry=H, Ry;=Cl

(61c) R;=R,=H, Ry=CF;
(61d) R;=R,=H, Ry=Ft

(61¢) R=H, R,=NH, R;=H
(61f) R, =H, R,=CF; Ry=H
(61g) R;= CO,Me, R,=F, Ry=H
(61h) R,=F, R,=R;=H

(61i) R,=CF; R,=R;=H

RS

R2
Pd(OAc),, EtN

o
Y

R' DMF, 80°C, 24 h

(1) 60 (a-i)

R® Pd(OAc),, Et:N,
2 0,
R® DMF, 80°C (62b) R;=R,=H, R;=Cl
(62/’[) RIZF, R2:R3:H
(6361) R]ZRZZH, R3:F
(63b) R]ZH, R2=C02Me, R3=H

R!

o
(59) (60b, 60h, 62a-b) (62b, 62 h, 63a-b)

B pesynbrare mnpoBencHHMs peakinud Xeka Ha OCHOBe apriabuHa (64)
UCCJIEIOBAHO €r0 TMOBEJCHHE B JaHHOW pEaklUh C Pa3IUYHBIMU aJKeHAMH U
noaydenbl HoBble C-13 apuimpousBonanbie (65-68ab). Breixox uHAMBHIYyaTbHBIX
COCOMHEHUN peakiuu XeKa 3aBUCUT OT NPUPOAbl KATATUTUYECKOW CUCTEMBI U
CTpYKTYypbl oniepuHa. bonee mnpeanodTUTENTEHBIMU SIBISIOTCS KATAIUTUYECKUE
CUCTEMBI, B KOTOPBIX HICTOYHUKOM TAJUTaIAs SBISICTCS arieTat maimiaaus [S57].

(67 a,b) (68 a,b)
i) Pd(OAc),, (0-Tol);P, Et;N, DMF, 120°C, 16 h; ii) Pd(PPhh;),Cl,, Et;N, DMF, 110°C, 28 h
Ar =2-CH;C¢H, (66a, 67a, 68a); 2-CH;SC¢H, (66b, 67b, 68b)
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N3BecTHO, 9YTO B CTPYKType OONBIIMHCTBA OMOJOTUYECKH AaKTHUBHBIX
MPUPOIAHBIX CECKBUTEPIICHOBBIX JIAKTOHOB OJIHOM M3 XapaKTEePHBIX (DYHKIIMOHATIBHBIX
IPYII SIBJISIETCSA JMNOKCUAHAs Trpymmna. CuUuTaercsi, 4TO HAIWYHAE SHOKCHUTPYIIIIBI
BIIUSICT Ha OMOJIOTUYECKYIO aKTUBHOCTh MOJIEKYJl COEIMHEHHUs JaHHOro psjaa [69,
70]. CyiecTByloT pa3iu4yHble METOAbl JMOKCUAMPOBAHUSA, MPUYEM BBIOOP
AMOKCUIMPYIOIIETO PEareHTa 3aBUCHT, B OCHOBHOM, OT CTPYKTYphl BEIIECTBa,
HaJIM4Yusl COMNPSDKCHHUS JIBOMHOM CBA3W C KETO- WJIM CJIOKHOX(HPHOW TPYIMIIOH,
CTEPUYECKON JOCTYITHOCTH JBOMHOW CBSI3U, YCTOMYMBOCTH MOJIEKYJIBI B KUCIJION WIH
nienouHou cpexe [71].

YcraHoBieHO, yTO BBeAeHUE snokcurpynisl B monoxenue C1-C10 nmu C4-C5
MOJIEKYJIbI T€PMAaKpaHOJIUAOB MPUBOJUT K TOBBILIEHUIO MX PEAKIMOHHOU
CIOCOOHOCTHM M UMKIW3AMU  YIJIEpPOJHOTO OCTOBAa, KOTOpas 3aBUCUT OT
OTHOCUTEIBHOTO TMOJIOKEHUSI COAEPKAUIMXCS B HHUX SIOKCUTPYIIBI U JIBOWHON
cBsa3u. Hammume nsnokcurpynnel npu C1-C10, asoitHoit cBsizu mpu C4-CS5 B
CTPYKTYpE€ HCXOJIHOM MOJEKYJbl MpU [UKIU3ALIWKA TMPUBOJUT K OOpa30BaHUIO
ABJIECMAHOJIUJIOB, A LIUKJIN3alUs T€PMAaKpPAHOBOM CTPYKTYPHI C JIBOMHOM CBSI3bIO MIPU
C1-C10 u snokcurpynmnoit npu C4-C5 npuBoauT K rBaiiaHonuaam [72].

JIOCTYIHBIM JIaKTOHOM H3 KJlacca T€PMAaKPaHOIUAOB SIBISIETCS KOCTYHOJU]T
(69). Ilpu B3auMoOEHCTBIM KOCTYHOJIMAA C M-XJIOpHAAO0eH30MHOM KucmoToi (70) B
NpPUCYTCTBUM  alleTaTa HaTpus B KadecTBe Oydepa peakuuss mpoTEeKaer
CTEPEOCEJICKTUBHO ¢ 00pa30BaHUEM KUCI0TOJIa0WIbHOTO 1,100-3MOKCUKOCTYHOMUIA
(71) ¢ Beixomom 98%. Ilpm sTom cBsizb C4-C5 He 3MOKCHIUPYETCS BCIICICTBUE
CONPSHKEHUS ¢ KUCIOPOAOM Y-JIAKTOHHOTO KoJbLa [73].

[Ipy »>nOKCUAMPOBAHUM KOCTYHOJMJA B OTCYTCTBHE WIEJIOYHOro Oydepa
arerara HaTpUs MPOUCXOIUT BHYTPHUMOJIEKYJISIpHAs UKJIN3ALMS
ATMOKCUKOCTYHOJIUa ¢ 00pa30BaHWEM CMECH IBIIECMAHOIHMIOB caHTamapuHa (72) u
peitno3una (73) ¢ Beixonamu 50 u 28% cooTBeTCTBEHHO [74].

..\\\\\Q

m-CPBA
—_——
CHCI3 NaOAc

(69) (71)

m-CPBA, CHCI;

(69) (72) (73)

ABTopamu [74] mpoBeleHa peakuus SMOKCUAUPOBAHMUS KOCTYHOJIUIA C S
HKBUBAJICHTAMU M-XJIOPHAIOEH30MHON KUCIOTHI B XJopodopme npu 0°C, mpu 3ToM
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nonyyeHo (74) c¢ BbixoaoM 52%, TPOSIBISIONIMI MPOTUBOBOCHAIUTEIBbHYIO

aKTUBHOCTb.
o

m-CPBA (5 eq)
CHCI3 0°C

(69) (74)

B peakmuu mapreHonmuaa (1) ¢ m-xnopuaabensoiHou kuciotoit (70) B
xnopodopme obpasytorcst nBa coemuHeHus 1,10a-smokcumaprenonun (75) u
1,100-3mokcu-11BH,13-murunpomnaprenonun (76) [75].

o

m-CPBA

CHClI,
///O

(1) (75) (76)

B3aumogeiictBue 9B-ruapoxkcunaprenonuna (77) ¢ m-xJI0pHaAOCH30MHON
kucioToir (70) B AMXIIOpMETaHE MPOTEKAET CTEPEOCETIEKTHUBHO € 00pa3OBaHHEM
9B-runpoku-1p,10a-3mokcunaprenonuaa (78) ¢ KOJIMYECTBEHHBIM BBIXOAOM 75%
[76].

OH OH

m-CPBA
CH,Cl,

.,r,,///O "u,,//O

(77) (78)

OnokcuaupoBanueM  9a-rugpokcunapreHonuaa  (7/9)  cTepeoceneKTUBHO
noiydeHo ero 1fB,10a-snokcunpousBognoe (80), amMuUHUpPOBaAaHHMEM KOTOPOTO
CUHTE3UpOBaHO TATh 9o-ruapokcu-1p,10a-3nokcnamunonaprenonuaos (81-85) ¢
KOJMYEeCTBEHHbIMH  BbIXxoAamu 82-95%. Coenunenust (82, 84) mnposBIsOT
MPOTUBOOIYXOJIEBYIO aKTUBHOCTh B OTHOIIIEHUH paKa JIETKUX, TJIMOMBI, paka IrpyIu U
KJICTOYHBIX JIUHUWA MeJTaHOMBI [77].
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Amine
EtOH

(81-85)

= R=
= (85 Rz

N (N

Q

Cl

Takum o0pa3oM, MCXOAs W3 aHaIM3a JUTEPATYPHBIX HCTOYHUKOB, MOXKHO
C/IeJIaTh BBIBOJI O TOM, YTO XUMHUYECKast MOJU(PUKALNA CECKBUTEPIIEHOBBIX JIAKTOHOB
c oOpazoBanueM HOBbIX C-C-, C-O-C-cBsizeli U mMoiaydyeHUEM OHMMONEKYJISAPHBIX
COEIMHEHUW Ha MPUMEpE aproyiujia SBISETCS NEPCIEKTUBHBIM paHee HE U3yUYEHHBIM
HampaBieHueM. [Ipu 3TOM akTyaldbHBIM CUMTAETCS XUMHUYECKas MOAu(pUKaIuUs C
UCIIOJIb30BAaHUEM peakuuu XeKa, IMOodyYyeHUue OUMOJEKYISIPHBIX COEAMHEHUH,
COYETAIOIIUX MOJEKYJbl CECKBUTEPIEHOBOIO JIAKTOHA M AJKAJIOUAOB, a TaKKe
ANOKCUIUPOBAHNE, IO3BOJIIOIINE I10Iy4YaTh HOBBIE COCIMHEHUS C YIIYYILIEHHOW
OMOJIOrMYECKON aKTUBHOCTBIO.
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2 MATEPHUAJIBI U METO/bI NCCJIEAOBAHUA

[Ipyu mnpoBeAeHUM HAYYHBIX HCCICAOBAHUM JTUCCEPTAIIMOHHON pPabOThI
UCIIOJIb30BAINCh ~ MaTepualibl U METOJbl, COOTBETCTBYIOIIME TpeOOBAHUSIM
['ocynapctBenHoit ~ ®dapmakomen  Pecnybmukm ~ Kaszaxcran,  EBpomeiickoii
dapmakomnien, bputanckoit ®apmakomnen, (QapmakoneHOW W BpPEMEHHOM
dapmakoneiinoit crtatbu PecnyOnuku Kazaxctan um aHaIMTHUYECKUM HOPMATHUBHBIM
TOKYMEHTaM, JIeUCTBYIOMMX Ha Tepputopun Pecny6mmku Kazaxcran.

2.1 MaTepuaJjibl HCCJIeI0BAHU

Jlexapcmeennoe pacmumenvhoe cuipve. BO3MylIHO-CyXas HaJa3eMHas 4acTb
(JTUCTBS, IIBETOYHBIC KOP3WHKHU, OYTOHBI) MOJbIHU Tiaakor (Artemisia glabella Kar.
et Kir.), coopannas B 2016 T., B ONBITHO-TIPOU3BOJICTBEHHOM XO03siicTBe bepesHsku
Kaparanauuckoii 001acTH, cTeneHb u3MenbueHus coipbs 8 MM (OC PK 42-677-05).

Venexucnomnoiti  sxkcmpakm — noavlHu — 2nadkou  TONy4YeH ~Ha  0ase
Kaparanauackoro ¢apmareBTH4eCKOTo 3aBoja C HCIOJIb30BAHUEM YCTaHOBKHU
CBEPXKpUTHUYECKOU 3KcTpakimoHHoi YI-1 (Poccus) B pexume: napnenue 220 Oap,
npu Temreparype 60°C, B reuenue 180 MuUHyT.

Dpakyuu yeneKuciomuo20 3KCMpaKma noJblHU 21A0Kol TIOTy4YeHbl Ha 0ase
TOO «K®3» B pe3ynbrare pasJeieHuss C MPUMEHEHUEM IEHTPOOEKHOM
xpoMarorpaduu pacupeneneHusl.

Cybocmanyuu 3pupHoro macia nojasiau riaakoi (mpoektr AHJL PK), aprommaa
(mpoext AH/I PK), snokcuapronuna (nmpoext AHJ[ PK).

Cmanoapmmule 0bpasyvl:

1,8-I{uneon. 1020600. [470-82-6] (I'd PK I, 1.1). 1,8-IluHeon. DBKaIUNITOI.
1,8-Dnokcu-n-mMentan. becnBeTHas KuUaKOCTh. [IpakTHyeckn HE pacTBOPUM B BOJIE.
CwMermBaeTcs ¢ aTaHosiom [78, c. 444].

Pacmeopumenu u peakmuguoi:

B skcnieprMeHTanbHbBIX UCCIEA0BAHUAX UCIIOIb30BAHbl XUMUYECKUE PEAKTHBBI
U PACTBOPUTENH KBATU(DUKAIIUHT «O0.C.U.», «X.U.», «U.]1.a.».

Banunun. (Vanillium). CgHgO3 (M, 152.1) 1095300. [121-35-5] (I'® PK I, T1.2).
Kpucrammueckuii MOpOMIOK WM WUroJIbYaThle KPUCTAUIBl Oermoro uiu Oenoro ¢
JKEJITOBaThIM OTTEHKOM IIBeTa. MajopacTBOpHMM B BOJie, JIETKO pacTBOpuM B 96%
CUpTe U MeTaHoje. PacTBopsieTcsi B pa3BEACHHBIX PAaCTBOpaX THUIPOKCUJIOB
HIeJI0YHBIX MeTayuioB [79, c. 155].

Booa ouuwennasn. 1095500. [7732-18-5] (I'® PK 1, 1.1) [78, c. 346].

Mema-xnopnaobensounas kucnoma. CUIbHBIA OKHUCIUTENb, KOTOPBIA B
OCHOBHOM HCIIOJIB3YETCS JJIsSI SMTOKCUANPOBAHUS QJIKEHOB, a TaKXKe MPU OKUCICHUU
KETOHOB 10 CJI0KHBIX 3¢upoB METOJIOM banepa-Buimurepa
(CAS Number 937-14-4).

Hampus auemam 6e3zsoonwiii. C,HzNaO, (M, 82.0) 1078700. [127-09-3] (I'D
PK I, T.1). Becusetrnsie kpucTamibl uiu rpanyiibl. OUeHb JIETKO PAaCTBOPUM B BOJIE,
yMepeHHO pacTtBopuM B 96 % cnupre [78, c. 392].

31



Hampus cupoxapbonam. (Natrii hydrogenocarbonas). NaHCOs. (M, 84.0) (I'®
PK I, t1.2). Kpucrammmdeckuii mopomok Oenoro mBera. PactBopuM B BOjg,
NPaKTUYECKH HE pacTBOPUM B 96 % crimpTe [79, c. 358].

Hampus cynegpam 6e3600mnwbiti. NaSOy4. (M, 142.0) (I'd PK I, 1.2). ITopomiok
Oenoro nBera. I'urpockonuunsiii. Jlerko pacrBopum B Boze [79, c. 370].

Hampus xnopuo. (Natrii chloridum). NaCl. (M, 58.44). Kpucramimyeckuit
MOpOIIOK OeJloro IBeTa, OCCIBETHBIE KPHUCTAUIBI WM Oelible KPYMHHKH. JIerko
pacTBOPUM B BOJIE, MPAKTUYCCKU HE pacTBOPUM B 3TaHoue [79, c. 377].

Iemponetnvui 2¢pup. 1063100. [8032-32-4] (' PK I, 1.1). IIpo3paunas,
OecrBeTHAs, BOCIUIAMEHSIOMIASACS KUIKOCTh, He (myopecrupyeT. [Ipaktuyecku He
pacTBOpUM B Bojie, cMmemmBaercs ¢ 96 % cruprom [78, c. 404]. lerponetinsiii 3¢up
WCITOJIB3YETCSI B KAYECTBE PACTBOPUTEIIS.

Cepnas xucroma. H,SO4 (M, 98.1). 1086800. [7664-93-9] (I'd PK I, T.1).
Conepxutr He Menee 95.0 % wum me Oonee 97.0% H,SO,. becusernas, enkas,
MaCJISTHUCTON KOHCHCTEHIIMHM, OYE€Hb THTPOCKONMUYHAS KUIKOCTh. CMeluBaeTcs ¢
BOJIOM 1 96% CIUPTOM ¢ MHTCHCUBHBIM BbIJIeIeHHEM Teruia [78, c. 413].

Xnopogopm. CHCls. (M, 119.4). 1018600. [67-66-3] (I'® PK I, t.1).
Tpuxnopmeran. [Ipo3paunas, OecuBeTHas >XUIKOCTb. Mano pacTBOpUM B BOJE,
cmemuBaeTcs ¢ 96 % cruprom. Xmopodopm coaepxkut ot 0,4 % (m/m) no 1.0 %
(m/m) aTanona [78, c. 440].

Omanon 96%. (Ethanolum 96 per centum). 102500. [64-17-5] ('® PK I, 1.2).
becuBeTHas, Tmpo3padHas, JieTydas, JIETKO BOCIUIAMCHSIOIIASCS  YKHUIKOCTb.
I'urpockonuuna [79, c. 581].

Omunayemam. C4HgO,. (M, 88.1). 1035300. [141-78-6] (I'® PK I, T.1).
[Ipo3paunas, OecrBeTHas >XUAKOCTh. PacTBopuM B Bojie, cMmemuBaetrcs ¢ 96 %
cupToM [78, c. 448].

2.2 MeToabl HCCJIeI0BAHNI

Du3uxko-xumuyeckue Memoowl

Llenmpobesicnas xpomamoepaghus pacnpedenerus

PaszneneHre yriieKUCIOTHOTO JKCTPaKTa TOJBIHUA TJAJKOW TPOBOAWIM Ha
obicTpoM 1eHTpoOexkHOM Xxpomatorpade pacnpeaenenus (FCPC-5000) npu
CKOpocTH nogaun MoOmiIbHOU (azbl 100 mi/MuH U ckopoctu Bpaiienus potopa 1000
00/MUH, TMOJIHOE pa3/eICHHe BBOJAMMOIO SKCTpaKTa MPOBOIAT Ha mpoTskeHuu 40
MUH. YbTpaduosieToBoe AeTekTupoBanue B odOnactu 220 HM. B pesynbrare
pazzeneHus noIy4usia 3 ppaxkiuu.

Ananumuueckas 6vicokod3phGekmusHas HUOKOCMHAs Xpomamozpaghus

KonmuecTBeHHoe conepkaHue aproiuia BO (pakiuu TOCTe pa3aesieHus
VTJIEKUCIIOTHOTO OKCTpaKTa TMOJIBIHKM TJaJKOW Ha IEHTPOOSKHOM Xpomartorpade
pacrpeneieHnsl OCYIIECTBISUIM Ha JKHAKOCTHOM xpomatorpade Hewlett Packard
Agilent 1100 Series ¢ kononkoi 4,6x150 mwm, 3amonHeHHON copbeHToM Zorbax SB-
Cis (5 MKM) B M30KpaTHUECKOM pexuMe; MoOuibHas (asza: areToHuTpui — Boaa 1:1
(06/06), ckopocte oamroupoBanust 0.5 wmu/muH, 00BeM oOpasma 20 MK
VYnprpaduoneroBoe AeTekTHpoBanue B oomactu 208 M [80, ¢.2].
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AHanu3 1O KOJMYECTBEHHOMY COJACPKAHWI0 CyOCTaHIIMM SIOKCHAPTOJINAA
MIPOBOJMIIN TI0 BBIMICTIPUBEICHHOW METOJUKE, HCIIOJB3ysd B KadecTBE MOOMIBLHOMN
¢da3el cMech MeTaHoJI: Bojia 1:1 (06/00) npwu ayivHe BOJIHBI 214 HM.

Mukponaposass Ooucmuninsiyus - meepoopasnas muxkposkcmparyus (M]]-
TOMDI)

MukponapoByto  AUCTWUIALUAIO -  TBepAOoha3HOW  MHUKPOIKCTPAKIIUU
JIEKQpPCTBEHHOTO ChIPhs TMOJBIHU TJAJKOW MPOBOAWIM MpPH TOMOIIM IIIPUIIA,
COJepKalllUid ~ CTEP’KEHb,  MOKPBITBIA  BOJIOKHOM  MOJUAUMETHICHIOKCAH-
TUBUHUIIOCH30/1a pazMepoM 65 MKM «bluetype», B KadecTBe PYYHOTO JEpKaTEIs
BojiokHa T®MD wucnome3oBamu  (57330-U, SUPELCO, Bellefonte, PA).
N3menpueHHOe chiphe MOJbIHU Miaakol (1 1) momemnanu B koiOy (25 mu) ¢ Boaoit (3
MJI) U YCTaHABJIMBAJIU CTEPKEHb B CBOOOHOE IMTPOCTPAHCTBO HAJ 00pa3OM pacTEHUS
B Te4YeHHWE 3 MHUHYT MpHU TeMIleparype KumneHus Bojabl. llocie wu3BnedYeHUs
(ynaBiauBaHUA) JIETYYUX BEIIECTB, CTEPKEHb BBOJWIM B HHXXEKTOP Ta30BOT0
xpomarorpada C IJIaMEHHO-MOHHU3AIMOHHBIM U MAacC-CEJIEKTUBHBIM JETEKTOPAMHU
(XM u I'X/MC).

ITepen skcnepuMeHTOM BOJIOKHO BbiaepxkuBaiu rnpu 250 °C B TeueHue 15 muH.
[Tocne Toro, xkak urma TOMD mpomia yepe3 MpoOKy, BOJIOKHO OBLIO MPOITYIIEHO
Yyepe3 UIIly U MOABEPrHYTO BO3JEUCTBHIO CBOOOJHOTO MPOCTPAHCTBA HaJl 00pa3oM
pactenus. [Ipouenypa MI-TOMD npoBoaunace mpu TeMiiepaType KUIEHUS BOJIbI,
UCIIOJIb3yEMOW B KauecTBE pacTBOpUTENs. BpeMs paBHOBECHS MPEACTaBISAIO COOOM
NEPUOJl MEXIY 3arpy3koil BojokHa TOMD B koi0y M HayanoM 3KcTpakuuu. 3,0
MUHYTBI-BPEMS AKCTPAKLUMHM HCIHOJIb30BAIM KAaK MOAXOJSIIEe BpeMsl MOCIe
ypaBHOBemuBaHus. Ilocie wu3BiedeHus (ynaBiIMBaHUS) JIETYYMX  BEIIECTB
3arpykeHHoe BOJIOKHO TMdOMD Obulo BbIBEJEHO B HWINIY, a MOcie uria Obuia
U3BJICUEHA M3 TPOOKH M BIIOCJIEICTBUHM HCIOJb30BaHA JJII TEPMOJIECOPOIMU B
otrBepctuu i Bipbicka cuctem [ X/TIUJ] u I'X/MC.

Memoo 2az0601i xpomamoepaguu ¢ NIAMEHHO-UOHUSAYUOHHBIM U MACC-
cenexmuenvim oemexmopamu (I'X/TIN u MCJ)

KonnuecTBeHHOE COepKaHKE JIETYYUX KOMIIOHEHTOB JIEKAPCTBEHHOTO ChIPbsI
npoBouian ¢ ucnoibzoBanueMm cucteMbl ['X-MCJI Agilent 5975 (Agilent, CIIIA,
SEM Ltd., Cram6yn, Typuus). [Ipu MI-TOMD cnocobe, TepmaiibHas IecopOIus
JIETy4YMX BEHIECTB M3 BHEIIHErO TMOKPBITUS ObLJIa BBIMOJHEHA C IOMOIIBIO
HarpeBaHusi TkaHu B uHkekrope npu 250°C B TeweHun 10 muHyT. BonokHo
TBep10(ha3HON MUKPOIKCTAKIIMK BoccTaHoBjeHa Mpu 250°C B TeueHuu 15 MUHYT 10
KKJIOU SKCTpakiuu. BOJOKHO MOJBeprajau MyCTOM WHBEKIUU JJIi OOeCIreueHUs
LEJIOCTHOCTH BOJIOKHA U OTCYTCTBHUS KaKMX-TMOO aHAJIIUTOB MOCJE KAXKIOTO MMepruoia
BocctaHoBieHus. Kononky FSC HP-Innowax (60 mx0,25 MM, TOJIIMHON TJIEHKH
0,25 mxm, Agilent, CIIIA) ucnosib30Baji C Ta30M-HOCUTEJIEM TEIHEM CO CKOPOCTHIO
0,8 mu/mun. Temneparypy I'X-neun nognepxuBanu npu 60°C B teuenue 10 MuH u
nporpammupoBasii 10 220°C co ckopocthio 4°C/MuH, noaaepx uBanu B Teuenue 10
muH npu 220°C u 3atem yBenmuuuBain co ckopoctbio 1°C/mun mo 240°C. Macno
OBLIO MpoaHaIu3upoBaHO C cooTHomeHueMm 40:1, B TO Bpemsi Kak 3KCHEPHUMEHTHI
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TOMD 6putn B pekume 0e3 pazaenenus. Temmeparypa (BOPCYHKH COCTaBIsuIa
250°C. Macc-cnekTpsl mpoBoauiu pu 70 3B, a nuamazon macc coctaBisiii oT m/z 35
no 450. Anamm3 ['X/TIMI mpoBoawim ¢ TmoMomplo  KammuigpHoro ['X ¢
ucnonb3zoBanueM cucteMbl GC Agilent 690N (SEM Ltd., Cram0Oyn, Typimus).
Temnepatypy miameHu uoHuzalmonHoro aetrekropa (IIMJl) ycranaBnuBanu mpu
300°C, 4yToOBI MOMYYUTHh TOT K€ MOPSIOK 3iroupoBaHus ¢ momonisio ['X/MC.
OpHoBpeMeHHas HMHBEKIMS Obljla BBIMOJHEHA, HCHONB3YS Ty K€ KOJOHKY U
MOAXOJISAIINE ONEPAIMOHHBIE YCIIOBHS.

Hoenmughuxayus u xonuuecmsennoe onpeoeneHue coeouHeHul

Coenunenust WAeHTU(GUIIMPOBAHBI TIYTEM CPABHEHHS BPEMEHHU YIACPKUBAHMSI
xpoMarorpaduuecknx MUKOB C BPEMEHAMH IPOBEPKHU TOJIMHHOCTH COCAMHEHHH,
MPOAHAIM3UPOBAHHEIX B TEX K€ YCJIOBHUSAX, W TIyTEeM CPaBHCHUS WHJIEKCOB
YACPKUBAHUSI C JIUTEPATYpHbIMU TaHHBIMU. CpaBHEHUS Mojieniel pparmeHTanuu MS
C METOJIaMU TOUCKA CTAaHJAPTOB M MAacC-CIIEKTPOB BBIMOJIHEHO C HCIIOIb30BAHUEM
oubnmuorexkn Wiley I'X/MC (Wiley, New York, NY, USA), nporpamMmmHoro
obecrieuennss MassFinder 4.0 (Dr. Hochmuth Scientific Consulting, Hamburg),
ouosmorekn Adams u 6ubnmoreku NIST. TloaTBepkaeHHe TakkKe IOCTUTHYTO C
ucrnosib3oBanueM 0asbl naHHbIX ‘“‘Bager Library of Essential Oil Constituents”,
MOJIYYCHHOU Ha XpOMaTorpapuueckux Mpodax YMUCTHIX COCAMHEHUH, BBIMOTHEHHBIX
C HCMOJB30BAaHHEM OJHOTO M TOTrO ke o0opyaoBaHUs W yciaoBuil. CTaHIapTHBIN
pactBop Co-Cyg n-alkan (Fluka, Buchs, Switzerland) ncmons3oBancs ayis BBeICHHUS
oOpa3IioB JJIsl OMpejeseHUusT OTHOCUTENbHBIX TMoka3arenei yaepxkanus (RRI).
[IpoLieHTHBIM COCTAaB TOJY4YEH ISl KaXAOro KommnoHeHTa Ha ocHoBe [ X-ITHMJI-
aHajau3a Maces U JICTY4YUX KOMIIOHEHTOB.

T'uopooucmunnayus

W3MenpueHHOE BO3AYIIHO-CYXO€ ChIpb€ Ha/JI3€MHOM YacTH MOJIBIHU TJIAJKOM,
HETMOJIIPHOM ~ (pakiuu  YIJIGKUCIOTHOTO  JKCTPAKTa  TMOJBIHM  TJIAJIKOU
THAPOJIUCTWIUIMPOBATIM B TEUYEHHE 3 YacoB Ha anmapare Tuna KieBeHmkep.
O¢dupHbie Macna cymar Haa 0€3BOAHBIM CyIh(AaTOM HATPUS U XPAHSAT B 3aKPBITHIX
drnakonax B remHoM Mecte npu 4°C no ananuza ' X-ITNI/MC.

Penmeenocmpyxkmypnuiti ananus

PeHTreHOCTpyKTYpHBIH 3KCIIEPUMEHT MPOBOAMIN Ha maudpakromerpe Bruker
KAPPA Apex Il (MoKo-u3nyuenue ¢ rpaduroBeiM MoHOXpomatopom, CCD
JEeTEeKTOp, ¢,m-ckanupoBanue). [lornomenue yuntsiBanu no nporpamme SADABS.
CtpykTypy pacmndpoBaiv MpsIMbIM METOJIOM U YTOYHHUIIU TI0 KOMITJIEKCY TPOTpamMm
SHELX-97. VYTouHeHnue mpoBedM B  aHU30TPOIIHOM  MNPUONMKEHUU s
HEBOJOPOAHBIX aTOMOB. [1oy10keHHsT aTOMOB BOAOPO/Ia OMPEICIICHB TE€OMETPHUECKH
¥ YTOYHEHBI B MOJICNTM Hae3HUKA. AHAIIN3 TEOMETPHUUECKUX MTapaMeTpOB CAeNaH pu
nomotu mporpammbel PLATON.

UK-cnexmpockonus

NK-cniekTp cyOCTaHIIMM 3MOKCHAPTOJIUa PEruCTPUPOBAIM HAa CIIEKTPOMETpE
«MK CD(EM 2201» (Poccus) B TabneTtkax ¢ kamusi OpomuaoM, B oomactu ot 4000 mo
500 c™m™.
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Y ®-cnekmpogomomempus

Y®-cniekTpsl cyOCTaHIIMU 3MOKCUAproiuja cHuMainu Ha npudope «Cary 60»
(CHIA), B obmactu ot 200 10 400 HM.

Temnepamypa niagnenust

Temneparypy IUIaBleHUS aprojivjia W SIOKCUAProiuga ONpeesuii Ha
npubope I omnpeaeneHus Temrneparypsl ImaBieHus Optim Melt (MPA 100)
(CLLIA).

Onemenmubvlil aHaAIU3

DNEeMEHTHBIN aHaJIU3 MPOBOAMIA Ha MPUOOPE aBTOMATHYECKOM SJIEMEHTHOM
Mukpoananuzarope "Evrovector 3000” (Mranus). JlaHHBIE 3JE€MEHTHOIO aHaiu3a
COCIMHECHUI COOTBETCTBOBAIN BBIYMCICHHBIM.

Macc-cnekmpockonus

Jlna  ompeneneHus MOJEKYISPHOW MacChl M BJIEMEHTHOTO  COCTaBa
AMKCUAPTOJIUIA UCTOIB30BAIM MACC-CIIEKTPOMETP BBICOKOTO pazpemieHusi Finnigan
DMS-8200 ¢ wonusupyroomum HampsbkeHuem 70 sB (temmeparypa ucnapurens
220°C).

AMP-cnexmpockonus

Crnextpol SIMP cyOcTaHIMM 3MOKCHUAPTOJNIA 3alUChIBAIM HA CIIEKTPOMETpPE
«JEOL 500» (Smonwmst) (pabouas gactora — 500.25 MI't mis 1H, 127.76 MI'n s
3C) ¢ ucronb30BaHMEM IS PErHCTpAIUH AByMepHbIX criekrpoB COSY *H-'H u *C-
'H (7 I'p) craumaptaex mporpamm dupmer JEOL RESONANCE.

Dapmaxonetinvie MEMOObL:

- ompelesieHHe 3amaxa cyOcTaHIMKA >(QUPHOTO Macjia TOJIBIHUA TJIaJIKOM,
aprojimjaa U 3Mokcuaproiuaa nposoawiu no meroauke ['d PK I, T. 1, 2.3.4 [78, c.
120];

- OmpejesieHue PacTBOPUMOCTH CyOCTaHIMU 3(PUPHOTO Macja TOJIbIHU
TIaJIKOM, aproyifaa U 3MOKcHaproiuaa nmpopoawmm mo meroguke I'd PK I, T. 1, 1,4
[78, c. 25];

- OMpeAeNICHUE TIOTHOCTU d(PUPHOTO Macia IMOJBIHUA TIaJKON MPOBOIWIH 1O
metoauke ' PK I, T. 1, 2.2.5[78, ¢.45, meTox 1];

- ompeJeeHUe MoKa3aTeNlb MPeIOMIICHUST Y(PUPHOTO Macia MOJIBIHU TIaJKOM
npoBoauiau o metoguke ' PK I, T. 1,2.2.6 [78, c.46];

- OMNpejeNieHHe KHUCIOTHOTO Yucia S(QUPHOTO Macia TOJBIHUA TJaJKOU
npoBoauiu o metoauke ' PK I, T. 1, 2.5.1 [78, ¢.155];

- ompeaeneHue HAPUPHOTO UHCIa APUPHOro Mmacia TMOJbIHU TJIagKOU
npoBoauiu o metoauke ' PK I, T. 1, 2.5.2 [78, ¢.155];

- ompejesieHue MOCTOPOHHUX A(UPOB B A(PUPHBIX Macjaax MPOBOIUIU TIO
metoauke ' PK I, T. 1, 2.8.6 [78, ¢.227];

- OIIpEIeIICHNE KUPHBIX M1 MUHEPATBHBIX Macel onpeaesui mo metoauke (I'd
PK I, T.1,2.8.7)[78, c.227];

- ompenelieHue coaepkaHusi BoAbl npooawin no mMeroguke (I'd PK I, T. 1,
2.8.5) [78, c.226].

Ha mpoBenenne mMeamko-OMOIOTHYECKAX DKCIIEPUMEHTOB W HMCCIEIOBAHUMN C
BOBJICUEHUEM >KMBOTHBIX MOJyuyeHO paspemenue Komurera mo Omostuke HAO
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«MYK», IIporokon Nel32 or 28.08.2017 r. c¢ npucBoeHHbiM Ne311
(ITpunoxenue A).

H3zyuenue yumomorcuyeckol axmu8HOCMU 8 OMHOULEHUU JTUYUHOK MOPCKUX
paukos Artemia salina (Leach)

OnpeneneHre MUTOTOKCHYECKOW AaKTMBHOCTH OOpa3lOB OCYIECTBISJIOCH B
CTaHJApTU30BaHHBIX  YCJIOBUSIX B Jabopatopuu  ¢dapmakonmoruun  AO
«MexayHapoaHblii  HAYyYHO-TIPOM3BOJICTBEHHBIA  XOJNJIUHT  «DUTOXUMHUSD»  C
NpUMEHEHHEM METOJIMK, ONMCAaHHBIX B padorax [81,82].

[IUTOTOKCMYHOCTH OOpa3llOB OLIEHUBAIM B TECTE€ BBIKMBAEMOCTH JIMUMHOK
Mopckux padkoB Artemia salina (Leach) 2-x mHeBHOro BO3pacTa B YCIOBHSX
KyJIbTHBHpOBaHHUS IN Vitro. [lpemapaTomM CpaBHEHHS CIYKWI THApOXjiopua 13-
numeTtuiaamuHo-1,10B-3mokcu-5,7a,6,113(H)-reaii-3,4-e1-6,12-ommuna  (cyocTanmms
npenapara «Apriaadus»), 00JaJar0IINi MPOTUBOOITYX0JE€BOM aKTUBHOCTHIO.

Uszyuenue yumomokcuunHocmu 6 omuowleHuu Kyaiomypol kiemok HepG2
(K1lemKu 2enamoyenionNapHol KaApyuHoMbl)

Onpenenenrue  IMUTOTOKCMYHOCTH  00pas3loB  mpoBoawid B Hayuno-
Uccnenosarensckom  Huctutyre  [Ipobrmem  buonoruueckoit — be3zomacHoctu
(OKamObu1cKast 001aCTh) ¢ MPUMEHEHHEM METOJIMK, OTIMCAHHBIX B paborax [82-86].

Jlist uccrnenoBaHuii OBUTHM WCIOJIB30BaHBI KyJbTypa kietok Hep G2 B 96-
JYHOYHBIX IaHmerax. KyiabTypy kietok ¢ obopasnamu unkyouposanu mpu 37°C B
TEYCHHE 72 9acoB, IOCJIC Yero B cpeay J100aBisin 20 MK roToOBOro pactBopa 3-(4,5-
TUMETUITHA30M-2-1T)-2,5-Tu(peHmI-TeTpazonuyM  Opomun  (mamee -  MTT)
(ucxoxHast KOHUEHTpauus 5 Mr/mia B pocatHoMm Oydepe). OnTUYecKyro MIOTHOCTh
pPErHCTPUPOBANIN NPU AJIMHE BOJIHBI 492 HM Ha cniektpodoTomerpe StatFax 2100.

Ouenky pesyapratoB Tecta MTT mnpoBogunu mnyTeM COIMOCTABICHUS
OTITHYECKOMN TJIOTHOCTHU B OTBITHBIX U KOHTPOJBHBIX JTyHKaX.

H3yuenue anmumukpobHol akmugHocmu

AHTUMHUKPOOHYIO AKTUBHOCTD MCCJIeI0OBAITU Ha mTaMmmax
rpamIosioKuTeNbHbIX — Oaktepuit  Staphylococcus aureus, Bacillus  subtilis,
rpaMOTpHIATeNbHBIX Oaktepuii Escherichia coli, Pseudomonas aeruginosa W Ha
npoxoxkeBbix Tpudkax Candida albicans metonmom nuddysun B arap (JIyHOK) B
nabopatopuun ¢apmakonorun AO «MexayHapoIHbII HayYHO-IPOU3BOICTBEHHBIN
XOJIUHT «DUTOXUMHUS» C MPUMEHEHHEM METOIUK, OMMCAaHHbIX B padorax [83,87].
[Ipenaparbl cpaBHEHHS — TEHTAMUIIMH JJI OaKTepU W HUCTATHH JUIS JIPOXKIKEBOTO
rpudka Candida albicans.

N3yyenue npoTUBOBOCHIATIUTEIBHOW aKTUBHOCTH

HccnegoBanre mpOTUBOBOCHAIUTENBHON aKTUBHOCTH 00pa3lioB MPOBOAMIN B
7a00paToOpur IKCIEPUMEHTATBLHON W KiauHUYecko (apmakomorun AO «MHIIX
«DPUTOXUMUSM) ¢ MPUMEHEHHEM METOJIUK, ONMCAaHHBIX B padoTtax [83].

JIJist OTIEHKH OCTPOM PKCCYAATHUBHOM peakiuu, Ob10 0ToOpano mo 30 Oembix
OECTOpOIHBIX KPBIC, M pacHpelnesieH0 MO TPynmaM «KOHTPOJby, «Jluknodenax
HATpUs», A(PUPHOE MACIO W3 HEMOJAPHON (PPAKIUU YTIEKUCIOTHOTO SKCTPAKTa
nosbiHu Tiangkon (EOAQ) m smokcuapromua (AGEP). Kpeice Obutn oTOOpaHBI
260-350 rpamm 1o macce Teja, OHOTO BO3pacTa u moJja.
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https://ru.wikipedia.org/wiki/%D0%94%D0%B8-
https://ru.wikipedia.org/wiki/%D0%94%D0%B8-
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%B0%D0%B7%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%B8%D0%BB

Uccnenyempie 00BEKTH U3ydasid B 103€ 25 MI/Kr 1 50 MI/KT TIpH epOpaibHOM
BBEJICHUU B BHJIE KpaxMaslbHOU ciu3u. [Ipenapar cpaBHeHus «/lukiiopeHak HaTpush
uzydanu B jo3e 8 mr/kr u 50 mr/kr. Ilocie 3KCHEpUMEHTOB IO OLIEHKE OCTPOM
HKCCYJaTUBHON pEeaklIMHU HCCIENYEMBIX OOBEKTOB, IPOBEAECHA CTATUCTHUYECKAs
00paboTKa pe3yabTaToB.

Cmamucmuuyeckas odpabomka pe3yiomamos

Cratuctuueckass o0pabOTKa pe3yJabTaTOB MPOBOAMIACH C HCIOJIb30BAHHEM
nporpammbl «GraphPad Prism v. 6.0». [lomyueHnHbie pe3ynbTaThl MpEeACTAaBICHBI B
BUJIE «CpEIHEE 3HAuYeHHe =+ CTaHJapTHas OIMOKa CpEIHEro 3HAYEHUS».
JIOCTOBEPHBIMYU CUMTAIUCH PA3JINYMA IIPU TOCTUTHYTOM YpOBHE 3HauuMoctu p<0,05.
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3 KOMIUVIEKCHAA  ITEPEPABOTKA  YIVIEKHCJIOTHOTI' O
IKCTPAKTA ITOJIBIHA TJIAJIKOM JJISL OBECIIEYEHMUA
MAKCUMAJIBHOI'O M3BJIEHEHHMSA BHOJIOI'MYECKHN AKTUBHBIX
TEPIIEHOH /OB

OgHuM U3 myTed pPalMOHAIBLHOTO HCIHOJIb30BAaHUSl JIEKAPCTBEHHOTO ChIPhS
ABJIIETCS pa3paboTKa 0€30TXOIHON TEXHOIOTHH. DTO OCOOCHHO 11eJIecO00pa3HO MpU
UCIIOJIb30BaHUHU 3(PUPOMACTUYHBIX KyIbTyp. D(UpHBIE Maciia 0OBIYHO COCTaBISIOT
HEOOJbIIOE  KOJUYECTBO OT CYMMBI OHOJIOTUYECKHM AaKTUBHBIX  BEIIECTB,
COJIEpKAIUXCA B PACTEHUH, M TMOCIE OTFOHKM Macja B ChIPbE€ OCTAalOTCA
CECKBUTEPIICHOBbIE JIAKTOHBI, (DEHOJNBbHBIE COCIWHEHHS, TMOJHCAXapHuIbl U ApPYTUe
NOJIM(PYHKIIMOHAJIBHBIE COEIMHEHUS.

B Hacrosmee Bpems oOAHMUM U3 3(P(EKTUBHBIX METOAOB BBIICICHUS
OMOJIOTMUECKH AKTHUBHBIX BEILECTB SBJSETCS CBEPXKPUTHYECKAs SKCTPaKIUSA
JUOKCUIOM  yIiIepoja.  YTIUVIEKMCIOTHYK) — J3KCTPaKUHMIO  HMCHOJB3YIOT UL
pPaAlMOHAJIBHOTO MCIIOJIB30BAHUS CBIPbSl, COXpaHsAs OWOJIOTMYECKYH0 LEHHOCTb
VCXOJIHOTO CBIPBS, MOCKOJIBKY IIOCJIE WU3BJICUYCHHS CKMIKEHHBIM YIJIEKHCIIBIM T'a30M
BTOPUYHOE ChIPbE COACPHKUT Psii OMOJIOTUYECKU aKTUBHBIX BELIECTB, KOTOPHIE JIETKO
MO>KHO BBIJICIIUTb.

Hcrnonbs30BaHre BTOPUYHOIO CBHIPHS MO3BOJISIET COXPAHUTh PECYPCHBIE 3aI1achl
¢daopel Kazaxcrana. B cBsi3u ¢ 3TUM MOUCK M pa3paboTKa HOBOW 3(pPexkTUBHOU U
0e30macHO TEXHOJOTUU BBIIEIEHUSI OMOJIOTMYECKH aKTHBHBIX BEIIECTB Ha OCHOBE
KOMILJIEKCHOM  nepepabOTKH  CbIpbs  MOJBIHA — T[JIaJAKOM,  SBJISIOIIMMHUCS
NOTEHIMAIbHBIMA MCTOYHMKAMHU HOBBIX (hapMalleBTUUECKHX MpPenaparoB, SBISETCA
aKTyaJIbHOW Y IMTPUOPUTETHOM 3a1a4yeHl.

KommnekcHas nmepepaboTka ChIpbsi MO3BOJIAET U3BJIEKATh d(PUpHBIE Macia 0e3
y4acTusi OCTPOTO BOJSIHOTO Iapa, 3aTparuBaeT OOJbIIYI0 TPYHIy JUNOPHIBHBIX
BEIIIECTB U HE TpeOyeT NOMOJHUTEIbHOU mepepadoTku. B ycioBusx macmrTabHOTO
IIPOU3BOJCTBA 3TH NPEUMYIIECTBA MOTYT HMMETh PEIIAOIIEE 3HAYEHUE, TaK Kak
MO3BOJIAIOT HE TOJIBKO MOJIyyaTh MPOIYKIMIO, C HHU3KOM Cce0eCTOMMOCTBIO, HO U
00ecreurnBalOT palMOHAIbHOE HCIIOJIb30BAHUE IIEHHOE PACTUTEIBHOE ChIPhE C
DKOHOMUYECKOM Y IKOJIOTUYECKON TOYEK 3PCHMUSI.

C 1enplo COXpaHEeHUs MPUPOTHBIX PECYPCOB U 3(P(PEKTUBHOTO UCTIOIB30BAHUS
nexkapcTBeHHOro coipbsi B AO «MHIIX «®utoxumus» paszpadbaTbiBaeTCs
KOMILJIEKCHAsI ~ MepepalOTKa ChIpbs MOJBIHM  TJIAJKOW C  HCIOJIb30BAaHUEM
CBEPXKPUTUYECKOM dKCTpaKIMen JUOKCUIoM yriepoaa [88].

YTJIEKUCIOTHBIM  JKCTPAKT  MOJIBIHA  TJIAAKOM  —  3TO  CJIOKHAas
MHOTOKOMITIOHEHTHasl CMeCh (hapMaKOJOTUYECKHU AKTUBHBIX BEIIECTB JUIIOUIHOTO U
TEPIEHOUIHOTO XapakTepa, MpeACTaBisiomas co0oil rycTylo Ma3eo0pa3Hyl maccy
KENTO-KOPUYHEBOIO 1BETA, C MPUATHBIM 3alaXOM, CBOWCTBEHHBIM IIOJIBIHM.
OCHOBHOW KOMIIOHEHT CECKBUTEPIICHOBBIM JIAKTOH apriiabuH — JEUCTBYIOIIEE
Hayajo OPUTMHAIBHOTO Mpernapara NpoOTUBOOMYXO0JIEBOI0 IelcTBus [S8].

B pesynbrare pazaeneHus YIJIEKMCIOTHOIO JKCTpPAKTa MOJIBIHM TIJIaJKOM Ha
opIcTpoM TIeHTpOoOeKHOM XpoMmartorpade pacupenenenus (FCPC-5000), momyuator 3
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bpaxuu. [ mpou3BoACTBa CyOCTaHIMM apriiabMHa HCHOIb3YIOT ¢pakiuio Ne2,
octanbHble Qpakiuu Nel u Ne3 10 HaAcTOSIIEro BPEeMEHH HE HCIONb30BAJIUCH IS
MOCJIETYIONIETO BbIICNICHUSI OMOJIOTMYECKU aKTUBHBIX COCTMHEHU.

B pesynbTaTe npoBeIeHHBIX UCCIEA0BaHUN yCTaHOBIEHO, 4yTo Ppakius Nel mo
nanapiM BOXXX-ananuza coaepxut 6,50% apronuna, a B coctaBe dpakiun Ne3 1o
nanHeiM ['X/MC-ananuza omnpeiesiieH0 Haludue KOMIIOHEHTOB 3(QHUpPHOro Maclia.
[ToaTOMy Ha OCHOBE KOMILIEKCHOM MepepabOTKH YTIIIEKUCIOTHOTO AKCTPAKTA MOJIBIHU
rmankoi, (pakmuro Nel um dpakmuio Ne3 MOKHO paccMarpuBaTh B KadecTBE
OCHOBHOT'O MCTOYHHUKA JIJISi MPOW3BOJICTBA CECKBUTEPIICHOBOTO JIAKTOHA aproJiujia 1
a¢upHOTO Macia (pUCcyHoK 1).

Paznienienue yriaekucaoTHOrO SKCTPAKTa MOJIBbIHY TIaKOH C
MPUMEHEHHEM IIEHTPOOEKHON XpoMaTorpaduu pactpeieneHus

y

CO6op dpaxiuii, coracHo MOTYYCHHON XpOMAaTOTpaMMe
pa3lesieHHs YIIICKUCIOTHOTO SKCTPaKTa

4

YnapHBaHI/Ie QJIFOCHTA Ha POTOPHOM HUCIIAPUTCIIC

l \ 4 A

Cyb6cranuus s
IPOM3BOJICTBA
MPOTHBOOITYXOJIEBOTO
npemnapara

®paknusa Ne 1 mo Opakuust Ne 2 Opakuust Ne 3 o
nmanHbIM BOJKX- 10 JaHHBIM nauaeM [ X/MC-
aHaJn3a B2XX-ananuza aHaym3a

cozepxkurt 6,50% conepxkut 90% COJIEPKUT
aproiuja apriiabuHa KOMITOHEHTBI
l l s¢upHOro Macia
Brigenenue Ilepexpucramimsanus l
apronmaa apriabuna N3Bneuenne
l s¢upHOro Macna

Pucynox 1 — briok-cxema KOMIUIEKCO# mepepabOTKH YIIIEKUCIOTHOTO AKCTPAKTA
MIOJIBIHU TJIAIKOU

Takum 00pa3om, JJis pallMOHAIBHOTO UCIIOJIB30BAHUS JIEKAPCTBEHHOTO ChIPhS
MOJIBIHM  TJAAKOW, B KauyeCTBE OCHOBHOIO HCTOYHUKA JUIsI IPOM3BOJICTBA
CECKBUTEPIIEHOBOI'O JIAKTOHA aprojuaa U 3(UPHOr0 Macia MOXHO HCIOIb30BaTh
COIMYTCTBYIOLIME (paklUUU MTyTeM KOMIUIEKCHOM MepepadOTKU YTIIEKUCIOTHOTO
HKCTPAKTA MOJIbIHU TJIAJIKOM.
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4  PASPABOTKA HOBOM TEXHOJIOTUHA MOJYYEHUA
3®UPHOI'O MACJA MNYTEM KOMILUIEKCHOM NEPEPABOTKH
YIVIEKUCJOTHOI'O DKCTPAKTA ITOJBIHUA I'/IAIKOU

4.1 Pa3paborka HOBOro cmocoda mojydeHusi 3PUPHOr0 Macjaa MOJbIHU
riaakou

OdupHoe Maciao MOJBIHU TIAJAKON SIBIsETCS CYOCTaHIMM AJii U3TOTOBJICHUS
JEKapCTBEHHOTO  CPEACTBAa  MPOTUBOBOCHAIUTENBHOTO,  aHTHOAKTEPHAIBHOTO,
IPOTUBOTPUOKOBOTO AecTBHS «Ddepod, crpeit.

Panee Bbimenenue s¢QupHOro Macia M3 JEKAPCTBEHHOTO CBIPHS MOJBIHU
IJIAJJKOM MPOBOJIMIOCH TEPETOHKOW € OCTPBIM MapoM, IpPU 3TOM MOJYYEHHOE
3(UpHOE MACIIO MPEACTABISIIO COOON MOABUAKHYIO KUIAKOCTh CHHE-3€JIEHOTO LIBETA C
BEIX010M 0.69% (crioco0 A) (tadmuna 2) [89].

IIpumenenne Bakyyma (mo - 0,9krc/cM?) mpu mepepaGOTKH ChIPbS ITOJBIHHA
IJIAJKOW M TOJy4eHUH S()UPHOTO Maciia Ha ONBITHO-TIPOMBIIIEHHONW YCTaHOBKE
MO3BOJISICT CHU3UTH Temiieparypy 1o 48.0°C (cmoco6 B). Bpems meperonku 3 daca.
Brixon aupnoro macna 0.53%. [Ipu sTom nosydeHo 3¢pupHOE Maciio CHHE-3€JI€HOTO
I[BETA C IPUATHBIM 3araxoM (Tabmuia 2) [90].

Jist aupHOrOo Macia, TMOJYYEHHOTO C TpUMEHEHHEM MeTonoB A u b,
XapaKTEpHO MPUCYTCTBUE XamasyseHa (8), KOTopblii 00pa3yeTcs U3 Mpoxama3yJieHOB
npu 00pabOTKE PACTUTEIBLHOTO CBIPhS TAPOM, YTO TPHBOIUT K JACCTPYKIIHH
CECKBUTEPIICHOBBIX JIAKTOHOB TBasHOBOTO TUMa. [Ipm 3TOM coaepskaHre OCHOBHOTO
kommoHeHTa 1,8-nmueona (9) B agupHoM Macie He mpesbimano 12% [91].

B mnane m3ydyeHHS BO3MOKHOCTH PAIlMOHAIBHOTO HWCIOJIB30BAHUS IIEHHOTO
JICKapCTBEHHOTO CBIPhS TIOJIBIHU TJIAJKOW, HAMU BIIEPBBIC d(PUPHOE MACIIO MOTYUEHO
Ha OCHOBE KOMILIEKCHOM MepepadOTKH YIIIEKUCIOTHOTO SKCTPAKTA MOJBIHU T IKOH.

MeronoM ruapoaucTUisAiUu Ha anmnapare Kieenmkepa moiaydeHo 3gupHoe
Macjo TOJILIHM Tiaakod u3 ¢pakuuii Ne3 mocne paszneneHus YrieKUCIOTHOTO
DKCTpPaKTa C UCIOJIb30BAaHUEM IIEHTPOOESKHOM XpoMarorpaduu pacrpeneieHus
(cmoco6 B) [92]. Bpems meperonku 3 yaca. Bweixon 3dupHOro Macia coctaBui
19,67%. DxcTpakuuio TPOBOAWIM HE MEHEE TpPEeX pa3 U ONpPENeNisuId CpPEIHHE
3HaueHus BbIxoaa dpupHoro Mmacna (tabmumna 2). [lpu sTom momyueHo 3dupHOE
Macjo JKENTOro I[BeTa C MPHUSATHBIM 3amaxoM. XamasylieH B 3(UPHOM Maciie He
oOHapykeH. B Tabnwie 2 mpeacTaBiIeHbl TEXHOJIOTHUCCKUE MapaMeTPhl IMOTyYCHUS
3(UPHOro Macia MojblHU TJIAJIKON C UCIIOJIb30BaHUEM cIIOcO00B A-B.

Tabnuma 2 — TexHoJOrM4YecKUe mapameTphbl MOJydeHHUs: d(PUPHOro Macia IMOJIbIHU
TJIAKOM C UCHOJIL30BaHUEM c1oc000B A-B

Crioco6 | Jasnenue, kre/cm Temneparypa,°C BHXS;IC?E,H&HOFO 1,2?1?552?1?,4% 0
A 0 Casime 100 0,69+0,08 12,0+0,7
b -0,9 47,14 0,53+0,05 12,0+0,5
B 0 Casime 100 19,67+0,12 38,60+0,8
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Kakx BuaHO u3 Tabmuiel 2, TpW HUCIOJB30BAHUM B KA4eCTBE OCHOBHOTO
MCTOYHUKA JJIs1 TPOU3BOACTBA 3pupHOro Macna ¢ppakuuu Ne 3, mosydeHHOU B X0J1€
KOMILJIEKCHOM TepepabOTKU YTIEKUCIOTHOTO JKCTPaKTa MOJBIHU TJIaJKOM, BBIXO]
[EJIEBOTO BEIIECTBA IMOBHIIIaeTcs: Oosiee 4eM B 28 u B 37 pa3 COOTBETCTBEHHO, IO
CpaBHEHUIO co cniocobamu A u b nomydenust a¢pupHOro Macna U3 JEKapCTBEHHOTO
CBIPbS MOJIBIHU TJIAJIKOM.

Jist mombopa pekrMa KOJUYECTBEHHOTO H3BJICYEeHMsI A(UPHOTO Macia u3
HETMOJSIPHON (paKIUU YTIEKUCIOTHOTO JKCTPAKTa MOJIBIHA TIaJAKOM TMPOBEICHBI
AKCIEPUMEHTHI MO OMPEACIICHUI0 ONTHUMAJIbHON MAacChl 3arpyaeMoro ChIpbsi HpH
rugpoauctTiisinuu (tabmuua 3). Ilpu 3ToM 00BEM BOJBI M MPOJOKUTEIBHOCTh
TUAPOJUCTUIIISILIMM OCTABAIMCh TMOCTOSIHHBIMU W cOocTaBisuid 1 nutp U 3 yaca
COOTBETCTBEHHO.

Ta6J'II/II_Ia 3 - BI)IXOI[ 3(1)I/IpHOFO Macjla B 3aBHCHMOCTH OT MACCHI HGHOJISIpHOﬁ
(bpaKI_[I/II/I YIUICKHCJIOTHOI'O 3KCTPAKTA IIOJIBIHU I‘J'I&I[KOﬁ

Macca HenoyisipHoO# (hpakiuu, T . Brixon s¢upnoro MacnoaA)
70 13,77+0,11 19,67+0,12
80 9,19+0,14 11,4+0,15
90 8,08+0,10 8,98+0,11
100 12,09+0,13 12,09+0,13
150 8,48+0,12 5,65+0,11
200 11,6+0,14 5,8+0,13

Kak BugHO w3 Tabmuibl 3, ONTUMAJIBHOM Maccod HEMOJIIpHOW (paKIuu
YTIAEKUCIOTHOTO JKCTPAKTa TOJBIHU TIaaKou sBisiercss 70 T, IpU 3TOM BBIXOJ
a(UpHOrO Macia, B repecyeTe Ha Maccy dpakiuu coctasisier 19,67%.

VBenuueHne Macchl 3arpy3Kd  HENOJSIpHOM  (ppakuuu  MOPUBOAUT K
YMEHBIIICHUIO BBIX0/1a 3()UPHOTO Macja, 3TO0 00YCIOBIICHO YMEHBIIICHUEM TUTOIAIH
MTOBEPXHOCTU COMPUKOCHOBEHHUS HEIMOJSIPHON (BPaKIMU YTIACKUCIOTHOTO JKCTpaKTa
MMOJIBIHU TJIAJIKOU C BOJIOM.

Bri6op nannoro crnocoba Tak:ke 00yCIOBJICH TEM, YTO MPU TUIPOAUCTUILIALINI
UCKITIOYAIOTCS MOTEPH d(PUPHOTO Maciia C MEePEroHsIOICHCS BOIOM, TaK KaK BOJa U3
Hacangku KieBeHpkepa Bo3BpamiaeTcs B MEPETrOHHYIO Koj0y. JlaHHas ycTaHOBKa
MOET OBITh MPAKTUYECKU JTIOOOTO pa3Mepa, 4TO MO3BOJISIET IKCTPArupoOBaTh ChIPHE
maccoit 1,0-1,5 kr, obecrieunBast KOJIMYECTBEHHBIN BBIX0 ] 3hupHOro macia [93].

Takum oOpaszoMm, pa3paboTaH HOBBIM CHOCOO MOMYYEHHUS dPUPHOTO Macia W3
HEMOJISIPHOM (paKIuy YTIAECKUCIOTHOTO SKCTPAKTA TOJIBIHY TTIaKOM.

4.2 Pa3paboTka pecypcocOeperamwiieili TeXHOJIOTHHN MOJy4YeHUs1 I(PMPHOTO
Macja myTeM KOMILJIEKCHOH mepepadoTKH YIriIeKUCI0THOTO IKCTPAKTA MOJIbIHU
IJIAAKOM

Ha ocHoBaHMM MOJy4eHHBIX pe3yJbTaTOB, pa3paboTaHa pecypcocOeperaronas
TEXHOJIOTHUSI TOJIy4eHHUs: S(PUPHOro Macja IyTeM KOMIUIEKCHON mepepaboTKu
YTJIEKUCIIOTHOTO AKCTPAKTA MOJIBIHU TIaJAKOM.
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HoBasi TexHONOrMs TMONy4YeHHUS CYOCTaHIMM MTPOTHUBOBOCIAIUTEIBHOTO,
aHTHOAKTEPUAJIbHOTO, MPOTUBOTPUOKOBOrO (uTonpenapara «I¢pepoa» Ha OCHOBE
KOMIUIEKCHON NepepadOTKU ChIPbs MOJIBIHU TJIaJIKOW BKJIIOYAET B Ce0s CIIECAYIOIINE
OCHOBHBIE€ TEXHOJIOTMUECKHUE CTAHNU:

- BblAEJEHUE A(QUPHOrO Maciia M3 HENOJISAPHOW (pakUuu YIJIEKHCIOTHOIO
HKCTPAKTA MOJIBIHYU IJ1aIKOM IEPETOHKON ¢ BOJASHBIM IapoM;

- CIUB 3(UPHOrO Maciaa U BOJHOW YacTU AUCTUILISTA;

- BKCTpAKLUsA F3PUPHOrO Maclia 3TUIIALETATOM U OCYILIECHUE;

- ynapuBaHUE PACTBOPUTEIIS;

- YIIaKOBKA ¥ MapKUPOBKa F3(PUPHOTO Maciia OJIBIHU TTIATKOM.

CpaBHeHHE OCHOBHBIX TOKazaTelel pa3paboTaHHOW pecypcocOeperaromnei
TE€XHOJIOTUH TOJy4YeHHsI 3(PUPHOTO Macja MOJIBIHU TJIaJIKOM C paHee MCIOJIb3yeMOu
MPEACTABICHO B TaOuIIE 4.

Tabnuia 4 — CpaBHEHHE OCHOBHBIX MOKa3aTeNiel TEXHOJIOTHI MOTy4YeHuUs: 3(PUPHOTO
MacJja TOJIBIHYU TJIaJKON M3 pacTutenbHoro ceipbs (PC) u U3 HenossspHoOU dpakiuu
YTIEKUCIOTHOTO 3KcTpakTa (HD)

[Toxazarenu PC HO D¢ dexTrBHOCTD
Henonsipuas
AKIUA PannonansHoe
JlekapcTBeHHOE (bpaxu H
YTIEKUCIIOTHOTO HCII0JIb30BAaHUE
HcxonHoe ceipbe CBIPBE TMOJIBIHU
o . AKCTPAKTAa MOJBIHU | JIEKAPCTBEHHOTO CHIPhS
rnajakoi maccort 70 T - .
TJIaJIKOM MOJIBIHU TJIAJIKON
Maccoit 70 T
[TponoKUTENBHOCTD
MEPErOHKOM C BOJSHBIM 3 yaca 3 yaca -
apom
Brixo
A 0,70 % 19,67 % [ToBeicuics B 28 pas
a¢upHOro Macia
[Ipon3BoaAUTEIBLHOCTH
TEXHOJIOTHYECKOTO 0,49 r 13,77 r [ToBeicuics B 28 pa3
npoiiecca

Kak BugHO wu3 Tabmmmbl 4, pa3paboTaHHAs TEXHOJIOTHS MMEET PsI
MPEUMYIIECTB, TOJydYeHHEe OHPUPHOTO Macja MpU KOMIUICKCHON TmepepaboTke
YTIEKUCIIOTHOTO DKCTPAKTA MOJIBIHU TJIAJIKON TTO3BOJISIET PAllMOHATBFHO UCTIOIh30BATh
JICKAapCTBEHHOE CHIPhE TMOJBIHU TJIAAKOW. [Ipu ATOM BBIXOJ IEJIEBOTO BEIIECTBA
MOBBINIACTCS B 28 pas.

Takum oOpa3zom, paszpaboTaHa HOBas pecypcocOeperaronas TEeXHOJIOTHS
noJiydeHus: A(GUPHOTO Macjia TPU KOMIUIEKCHOW mepepaboTKe YIIIEKHUCIOTHOTO
DKCTpPAKTa TIOJBIHMA TJIAJIKOW, BHEIPEHUE KOTOPOM TO3BOJISIET pallOHAIBHO
WCIIOJIb30BaTh  JIGKAPCTBEHHOE  CBHIPbE€  TOJBIHM  TJIAJKOM W TIOBBICHUTH
MPOM3BOUTEIHLHOCTh TEXHOJIOTMYECKOTO Mpoliecca B 28 pas.
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4.3 KoiuvecTBeHHbIIi M Ka4yeCTBeHHbIH aHaau3 3(QupHOro Mmacia wu3
HEIMOJAPHON PpaKuMH YIJIEKHCIOTHOI0 IKCTPAKTA MOJIbIHM IJIAJKOU

CocraB 3(prpHOTO Macia UCCiIeI0BaH METOJIOM XpPOMATO-MaCC-CIIEKTPOMETPUHI
Ha Tra3oBOM Xpomatorpadge ¢ Macc-CeJIEKTUBHBIM U IJIAMEHHO-MOHU3AlMOHHBIM
nerektopom Agilent 5975/6890N. IlporeHTHOE coAepKaHHE KOMIIOHEHTOB B
CTaHJAapTHOM 00pa3ile BBIUUCISETCS aBTOMATUYECKH, UCXONS U3 IUIOMIAZCH MUKOB
oO1ielt XxpomaTorpaMMbl HOHOB. KOMIIOHEHTHI UIEHTUDUIIMPYIOT IO MaCC-CIIEKTpaM
¥ BpEMEHaM yJIep>KUBaHUs ¢ ucrnoibp3oBanneM oudmuorexku Wiley I'X/MC.

KoMnoHeHTHBI  cocTaB  3QHUPHOTO  Macia  HENmoJsIpHOHW  (pakuuu
YTIEKUCIIOTHOTO AKCTPaKTa MOJIBIHU TJIaIKOW TpeicTaBiieH B Tabmuie 5. Ha pucynke
2 TpelcTaBieHa XpomaTorpaMMa J(QHUPHOTO Macia W3 HENOJSpHOW (ppakuuu
YTIEKUCIIOTHOTO SKCTPAKTA MOJIBIHYU TTIaAKOM.

&S00000 14_540
G&000000
5500000
S000000
4500000

=

&
4000000 ¥

=

=
3500000 oh

—f
000000
2500000
2000000

15.868 242
1500000 e .o917
1000000 14428 9.52X.120
500000 .L 256
= 22 430 -
11.049 1 | 1 e 26,035 He
0 040 13608 fBhpn’) RS 29035200es

T T T 1 1 1 L} I
600 800 10.00 12.00 14.00 1600 12.00 20.00 22 .00 24 00 2600 28.00 30.00 32.0

Pucynoxk 2 — Xpomarorpamma 3(pupHOTO Macia U3 HEMOJISIpHON (pakiuu
YTIACKUCIOTHOTO DKCTPAKTA TOJIBIHY TIIaJKOM

Kak BuaHo wu3 Tabnumsl S5, MO JaHHBIM XPOMATO-MAacCC-CIIEKTPOCKOIHU
oOHapykeHo 18  kommoHeHTOB. MaccoBas  J0ji1  HMAECHTU(OUUIHUPOBAHHBIX
KOMMOHEHTOB 3¢upHoro macna coctaisier 98,00%. OCHOBHBIMM KOMIIOHEHTAMHU
sBistores (B %): 1,8-nmueon (86) - 38.60, 6opueon L (87) - 10.70, B—repruueon (88)
- 6.40, ankimveckuii MoHoTepreH juHanoou L (89) - 8.10, kamdopa (90) - 11.4.

(86) (87) (88) (89) (90)
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Tabnuna 5 — KoMnoHeHTHBIM cocTaB 3HUPHOTO Macjia W3 HENOJSpHON (pakuuu
YIJIEKUCIOTHOTO SKCTPAKTA TOJIBIHY TIIJIKOM

Kommnounent Conepxanue, %
B-dbenanapen 0,50
B-TepnuHeH 0,60
n-nuMeH 5,29
1,8-niuHeon 38,60
Y-TEPIUHEH 0,94
JIMHAJION OKCHJ 0,74
MPaHC-TAHATO0I-OKCH/T 0,82
Jlunasnon L 8,10
Kamdopa 11,4
Bopneon 10,70
3-nuKIorekces-1-omn 2,64
B-TeprieHnon 6,40
MupteHon 0,41
[Tpornanans 7,59
YKCycHast KUCIIOTa 1,17
n-1lumen-7-o 1,06
4,5-JIn-enu-apucTonoxeH 0,47
B-bucabonen 0,57
Bcero 98,0

Takum oOpazom, »hUpHOE Macio, B OCHOBHOM, KOJUYECTBEHHO COJECPKHUT
OKCUT'€HUPOBAHHBIE MOHOTEPIIEHOBBIE COEAUHEHUS, KOTOPBIE TPUIAIOT XapaKTEPHbIN
3amax u 1BeT 3hUpHOMY MacIiy.

4.4 CpaBHUTEJbHBII aHAJIHU3 XMMHYECKOr0 CcOCTaBa 3(UPHOr0 Macja
MOJIBIHYU IJIAJKOM, MOJY4YE€HHOT0 Pa3HbIMHU CIIOCOOAMU

CormacHo mokazatensm ['ocymapcTtBeHHoM — (papmakonen  PecnyOnuku
KazaxcraH, xapaktepusyroliee Ka4yeCcTBO 3(hUPOMACIUYHOTO JIEKAPCTBEHHOTO ChIPbSI
ABJISIETCA cojJiepKaHue H(PUPHOTO Macjia B HEM, KOTOPBIM BBIJACHSIOT MyTEM
neperonku ¢ BoAsHeM apoMm (I'd PK, T 1, 2.8.12) [78, ¢.230].

N3BeCTHO, YTO KOMIOHEHTHBIM COCTAaB U KOJWYECTBEHHOE COJCPIKAHUE
KOMIIOHEHTOB B A()UPHBIX Macjax HM3MEHSIIOTCS OT MeToja BbijesneHus. [lostomy
MPOBENCH aHalW3 dD(PUPHBIX Maceld, TMOJIYYEHHBIX THUAPOAUCTIILIISAINCH W
MHKPOIIAPOBOM JTUCTHIUIAIIMKA - TBEpAO(ha3HONM MHKPOIKCTPAKIIUN ISl BBIICIICHHS
JETYyYUX COCAUHECHHN W3 ChIPbS TMOJBIHA TIJaAKOW. TeM caMbIM JONOJIHSA
XUMHUUYECKHN COCTaB MOJIBIHU TJIaJIKOM.

KauecTBeHHBIN COCTaB U KOJIMYECTBEHHOE COJEPKAaHUE JIETYUMX KOMIIOHEHTOB
CpaBHHBAJIM C KOMIIOHEHTHBIM COCTaBOM J(HPHOIO Macja IIOJbIHU TJIaJKOMN
MOJIYYEHHOTO METOJIOM THAPOAMCTIIIISAIMA W aHAIW3UPOBATM KOMOWHAIMEH C
ucnois3oBanuem cucreMbl ' X-MC/TIN] Agilent 5975 u GC Agilent 6890N.

CoenuHeHus UICHTU(PUIIUPOBAHBI MMyTEM CPAaBHEHUSI BPEMEHH YJIep)KUBaHUS
XpoMatorpauuecKux MUKOB C BpEeMEHAMM IMPOBEPKU MOJJIMHHOCTH COCIUHECHUH,
MPOAHAIM3UPOBAHHBIX B TE€X K€ YCIOBUSAX, M IYT€M CpPaBHEHHUS MHIECKCOB

44



YACPKUBAHUS C JUTEPATYPHBIMUA JAaHHBIMH C HWCIIOJIb30BaHWEM Oubmmotexk Wiley
Adams, NIST, “Baser Library of Essential Oil Constituents” u mporpaMmMHOTO
obecnieuenust MassFinder 4.0, nanHbIe TIpeICTaBlICHBI B Ta0IUIIE 6.

Tabmuna 6 — KoMnoHeHTHbIH cOoCTaB 3(UPHBIX Macel U JETYyYMX KOMIIOHEHTOB
TIOJIBIHY TJIAJIKOH, TIOJTYICHHBIX Pa3HBIMH CITIOCOOaMM

I;I;}II, KomnoneHTsI T % | MIDI-TOMD, %
1 2 3 4
1032 | a-Ilunen 2.0 1.0
1035 | a-Tyiion 0.1 -
1076 | Kamden 0.4 0.2
1118 | B-Ilunen 0.3 0.1
1132 | Cabunen 0.1 0.1
1138 | Tys-2,4(10)-auen 0.1 0.1
1176 | a-DemnanapeH 0.3 0.2
1188 | a-Tepnunen 0.3 0.1
1195 | ernapo-1,8-uuneon 0.1 -
1213 | 1,8-Iluseon 12.2 12.8
1218 | B- PennanapeH - 0.1
1255 | y- Tepnunen 0.6 0.2
1280 | n-Ilumen 1.5 11
1290 | TepnuHosneH 0.1 0.1
1450 | mpanc-Jluaanoon okcu 0.1 0.1
1474 | mpanc-Cabunen ruapar 0.3 0.3
1478 | yuc- JIuHamooa OKCU 0.1 0.1
1497 | a-Komnaen 0.3 0.1
1529 | dummdup 2.7 0.1
1532 | Kamdopa 3.6 5.2
1553 | Jlunanoon 0.4 4.3
1556 | yuc- CabuneH ruapat 0.2 0.4
1571 | mpanc-n-MenTt-2-en-1-on 0.1 0.2
1582 | yuc- XpuszaHTeHUIaeTar 0.1 0.1
1586 | [TuHOKapBOH 0.1 -
1590 | bopHuu amerar 0.8 0.8
1600 | B-Dnemen 0.1 -
1611 | TepnuneH-4-on 1.9 15
1612 | B-KapuodmmieH 0.5 0.3
1617 | Jlapamgynmnanerar 0.4 -
1620 | 3,9-Dnokcu-n-meHrt-1-eH - 0.2
1638 | yuc-n-ment-2-en-1-on 0.2 -
1651 | bopuun nzobyrupar 0.2 0.2
1655 | M3060pHMI MponHoOHAT 0.3 0.3
1663 | yuc- Bepbenon 0.2 -
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[Tponomxenue TabaUIBI 6

1 2 3 4
1664 | mpanc- Ilunokapseon 0.3 -
1682 | 8- Tepnuneon - 0.3
1683 | mawnc- Bepbenon 0.9 0.7
1686 | JlaBanmynomn 1.8 1.4
1688 | Cenunua-4,11-muen (=4,11-Ds0ecmaduen) 0.3 -
1694 | Ipuma-7,9(11) -nueu 0.7 0.4
1704 | y- Myyponen - 0.4
1706 | a-Tepruueon 5.7 4.8
1719 | bopueon 5.2 5.4
1725 | BepOeHon - 0.3
1726 | I'epmakpen /I 14 -
1740 | Banencen - -
1741 | B-bucabonen 1.2 0.5
1744 | ®enmanapan 0.5 -
1764 | yuc-XpuzaHTeHOI 1.9 1.1
1766 | [exanon - CJIe bl
1773 | o-Kagunen 0.3 -
1776 | y- Kangunen 0.1 -
1783 | B-CeckBudemianapeH 0.1 -
1786 | Hepun mponuoHat - 0.3
1788 | ap-Kypkymen 0.1 -
1802 | KyMHHOBBIH ambaeru] 94 16.0
1804 | MupreHnon 0.3 0.6
1823 | n- Menra-1(7),5-1uen-2-on 0.1 0.2
1828 | 9-ngeuen-1-on - 0.2
1840 | mpanc-n-Ment-2-en-7-0n - 0.9
1857 | I'epanuon 0.3 0.3
1870 | I'ekcaHoBas KuciIOTa - 0.2
1871 | Hepwn uzoBanepar - 0.3
1912 | yuc- JuruapoxapBeos 0.9 0.2
1921 | a- Dnokcun pennanapena 0.4 -
1933 | Hepwun Banepar - 0.1
1940 | 4- V3omponuicanyIiuiIoBbIi ambaeru] 0.7 0.2
1973 | 1-Jlonexanon 0.4 -
2008 | Kapuogwunnen okcun 1.1 1.7
2037 | CanBuan-4 (14)-en-1-on - 0.2
2050 | (E)- Heponunomn 2.0 1.3
2110 | CampBHagHEHOI - 0.4
2113 | KyMUHOBBIN CIHpPT 3.7 6.9
2131 | I'ekcarunpocdapHesnia aleToH 0.5 -
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[Tponomxenue TabaUIBI 6

1 2 3 4
2146 | CharyneHou 2.4 3.0
2179 | 1- Terpanexanon 0.3 -
2183 | (E)-CeckBuiaBaHmyIion 1.0 0.5
2186 | OBrenon 0.6 -
2192 | HonaHoBas KucioTa 0.4 0.5
2225 | I'epanuiI-6-TepIMHEH 0.5 -
2239 | KapBakpon - 0.8
2245 | 4-Nzonponuindenon 3.0 4.1
2247 | mpanc-o- bepramoTon 0.1 -
2257 | B- EBnecmon 0.2 -
2304 | Topunenon (= 1-ruapokcu-6,8-nukino-4 (14)- 0.2 i

JyJIEeCMEH) ’
2306 | 9-repaHWI-N-IIAMOIT 0.3 -
Kapuodunna-2(12), 6(13)-nuen-56-on
2324 (:Ilzapz?oqbuﬂﬂa(due)liwz( II)) i ) 0.2
2325 | 13-nop-7,8-3n0kcu-spemodui-1(10)-en-11-on 0.2 -
2368 | OBmecm-4 (15), 7-auen-1-B-on 0.4 0.4
2389 %apI/IO(i)I/IJUIa-Z(lZ),6-ILI/I€H-56-OJI (=Kapuogunnenon i 0.2
2604 | a-Kocron 0.2 -
MomnoTepriensl 65.8% 75.3%
OxcHUreHMpoBaHHBIE MOHOTEPIIEHBI 59.7% 71.6%
CeckBUTepIieHbI 12.1% -
OKCHUTeHMPOBaHHBIE CECKBUTEPIIEHBI 6.5% -
WnentudunupoBano 81.7 85.30

[lo pmaHHBIM  XpOMATO-MACC-CIIEKTPOMETPUU  HACHTUPHUIIUPOBAHO 75
KOMIIOHEHTOB B J(QUPHOM MAacjie TOJIbIHM TJAJKOH, MOJYyYEHHOIO METOJA0M
TUAPOJAUCTUIUISIIUN U3 PACTUTEIBHOTO ChIPbs, 4TO cocTaBiseT §1.7% ot oOuiero
yucia oOHapykeHHbIX. OCHOBHBIMM KOMIIOHEHTaMU sBJsitoTCs: 1,8-1tmHeon — 12.2%,
kamdopa — 3.6%, 6opueon — 5.2%, o-tepnuHeon — 5.7%, KyMUHOBBIM anbaeruj —
9.4%, xkymuHoBbIN ciupT — 3.7%.

NnentuduuupoBano 64 JieTydux KOMIIOHCHTOB B PACTUTEIBLHOM ChIPhE
MOJIBIHA  TJIaJKOM, TOJYYEHHBIX METOJOM MHUKPOIAPOBON  JAUCTHIUISIUU -
TBepaodaszHoii MHKpOIKCTpakiuu. OCHOBHBIMHU sBJstOTCA 1,8-muHeon — 12.8%,
kamdopa — 5.2%, kymuHoBbIN anbaerun — 16.0%, a-repnenuon — 4.8%, 6opHeosn —
5.4%, xkymMuHOBBIH ciupT — 6.9%.

[TpoBeneHHbIe AKCTIIEPUMEHTHI MOKAa3bIBAIOT, 4TO TBepaoda3zHas
MHUKPO3KCTPAKIIUS SIBISIETCA IKCIPECC METOJOM, SKOHOMHUYHBIM, MEHEE 3aTPATHBIM B
WCIIOJIb30BAaHUU CHIPbS M COKpAIlla€T BPEMsI MPOBEACHUS SKCTPAKIHMH, TEM CAMbIM
MO3BOJISIET U3BJIEYh MAKCUMAIIBHOE KOJIMYECTBO JIETYYUX KOMIIOHEHTOB U3 ChIPBS.
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OpnHako, MPeANnOYTUTEIHHBIM CITIOCOOOM IJIsi TIPOM3BOJCTBA d(PUPHOTO Macia
SABISIETCA TUIPOAUCTIILIANMSA HernoJiapHOH (Ppakiun CO,-3KCTpaKIUKM  TOJIBIHU
IJ1aJIKOM, OOeCIIeUMBAIOIIMI KOJHMYSCTBEHHBINM BBIXOJ IIE€JIEBOTO BEIISCTBA C
CPaBHUTEIIBHO BBICOKHMM cojiepkaHueMm 1,8-nimHeosia, OopHeosia, [-TepruHeoda,
AIMKJIMYECKOTO MOHOTEPIIEHA JINHAJI00J1a, KaM(OPBI.

4.5 Ouenka kadecTBa 3MPHOro MacJja, MOJYYEHHOI0 NMPH KOMILICKCHOM
nepepadoTKe yriaeKucJI0THOT0 IKCTPAKTA MOJbIHH IJ1aIKO0I

HopmartuBnseiii  noxkyment (BOC PK 42-1349-05), permameHTHpYIOMINA
KauecTBO A(UPHOTO Maciia MOJIBIHU TJIAKOH, TI0Jy9aeMOro MEePErOHKONW ¢ BOASHBIM
MapoM W3 JICKAPCTBEHHOTO CBHIPhS W MPUMEHSEMOTrO B KauyeCTBE CyOCTaHIIUU IS
MIPOU3BOJICTBA JICKAPCTBEHHOTO CPEJICTBA MTPOTHBOBOCIIAIUTEIHLHOTO ICHCTBHS.

Ha ocroBe BOC PK 42-1349-05 paspaboran npoekt AHJI Ha a¢uprOe maciio
MOJIBIHU TJAJKOM, TMOJYyYEHHOE MEPErOHKOM C BOJSHBIM TapoOM U3 HEMOJSPHOU
dbpakuuu  YrJIeKUCIOTHOTO HKcTpakra monbiHd —rnaakoi  (I[Ipunoxkenue B).
Onpenenenue TMokazaTenel kadectBa J(GUPHOrO Macja TOJIBIHM  TJIaJIKOM,
MOJIy4eHHOTO 1O HOBOM TEXHOJOTHH, TPOBOJMIM Ha S5 CEpUSAX OIbBITHO-
MIPOMBIIIUIEHHON MapTuu, coryiacHo TpeboBanusiM ['d PK, pe3ynbrarhl npeacTBiIeHbI
B Tabnuue 7.

Onucanue. llpo3payHasi >KUIKOCTb, OT JKEJITOBATO-3€JIEHOTO JI0 3E€JEHOTO
1[BETA, CO Creu(pUIECKUM 3a1axoM U TOPhKOBAThIM BKycoM [78, c. 120].

Pacmeopumocms (I'® PK |, T.1, 1.4). JIerko pacTBOPUM B STHIIALIETATE, JISTKO
pacTBopuM B 95% crniMpTe ¥ MPaKTUYECKH HEpacTBOpUM B Boje [78, ¢. 25].

Hoenmuguxayus. K 10 mr sdpupHoro macma mnpubaisor 1 kammo 1%
pactBopa eanununa P B xuciome cepnou P, yepe3 3-5 MHH MOSIBISIETCA KPAaCHO-
¢duoneToBOe OKpamuBanue (TepreHouansl) [79, c.715].

Tlocmoponnue s¢pupor 6 3¢pupnvix maciax (I'd PK I, T.1, 2.8.6). 1 mn
7(UpHOr0 Maciia HarpeBarT B TEYCHHE 2 MHUH Ha BOJSHOW OaHe ¢ 3 MJ pacTBOpa
10% cnupToBOro pactBopa THIApokcuAa Kaausa. He [J0DKHO MDPOMCXOAUTH
oOpa3oBaHKe KpUCTAILIOB B TeucHue 30 MUH, Ja)ke Mpu oxnaxkiacHun [78, ¢.227].

JKupnoie u munepanvnoie macia (I'® PK I, T. 1, 2.8.7). 1 ma a¢pupHoro macna
B30anTHIBaOT B mpodupke ¢ 10 ma 96% crnupTa, IpU 3TOM HE TOHKHO HAOII0IAThCA
OMYTHEHHE pacTBOpa U 00pa3oBaHKe KUPHBIX Karesb [78, ¢.227].

Booa (I'® PK I, T. 1, 2.8.5). B npobupky nmomeniaror 1 mi apupHoro macina,
npuOaBisaroT 10 M 00€3BOKEHHOTO METpoJieMHoro »3dupa W THIATEILHO
nepeMemuBaior. He momkHO HaOmomaTeest MyTtH [78, ¢.226].

Inomnocms (D PK 1, T. 1, 2.2.5). Ot 0.890 1o 0.900 r/cm® [78, c.45, MeTox
1].

Tlokazamenv npenromnenus (I'® PK I, T. 1, 2.2.6). Ot 1.470 mo 1.490 [78,
c.46].

Kucnomnoe uucno ('d PK 1, T. 1, 2.5.1). He Gomnee 8 [78, c.155].

D¢pupnoe wucno ('d PK 1, T. 1, 2.5.2). He 6omee 80 [78, ¢.155].
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Tabmuua 7 — Onenka kadecTBa 3(UPHOrO Macia, MOJYYEHHOTO M3 HEMOJSPHOU (PpaKIuu YTrIEKUCIOTHOTO 3KCTPAKTa IMOJIBIHU

TJ1aKON
ITokaszarenu Meronsl Cepus
. Tpe6osanus mo AH/I
KauecTBa UCIBITAaHUIN 011117 021117 031117 041117 051117
1 2 3 4 S) 6 7 8
Opranonen IIpo3pauHast )KMAKOCTh, OT KEITOBATO- Coot-er Coot-er Coot-er Coot-er Coot-er
Onucanue p . 3€JIEHOTO JI0 3€JIEHOTO 1IBETa, CO CHEelU(pHU
TUYECKUN
YEeCKHUM 3al1aXOM U TOPbKOBAThIM BKYCOM
Jlerko pacTBopyM B ATUJIALIETATE, JIETKO Coot-er Coot-er Coot-er Coot-er Coot-er
PacTBopn o
MOCTL I'®PKI, T.1,1.4 | pactBopuM B 95% crnupre U NpakTUYECKU
HEpacTBOPHUM B BOJIE
K 10 mr s¢upnoro macna mnpudasisror 1 | Coor-er Coort-eT Coort-et Coort-et Coort-et
kamuo 1% pactBopa eanuiuna P B
Wnentu B cooTBeTcTBHU C .
Kkuciome cepuoti P, wuyepe3 3-5 wmmuH
bukanus AHJI
HOSIBIISETCS KpacHO-(pHoseToBoe
OKpalBaHue (TepreHOUIbI)
1 ma »sdupnoro wmacna HarpeBatoT B | CooT-eT Coort-eT Coort-eT Coort-eT Coort-eT
[TocToponnue TeueHre 2 MHUH Ha BOIIHOW OaHe ¢ 3 M
3¢upsI B IT'OPKILT.1, pactBopa 10% cnuproBoro pacrtBopa
3(hUpHBIX 2.8.6 TUAPOKCHIA KaJIusl. He JTIOJKHO
Mmaciax IPOUCXOIUTh 00pa3oBaHHWE KPHUCTAIIOB B
tedeHre 30 MUH, 1aXxe NPU OXJIAKICHUU
1 mn »dupHOoro macna B3OanteiBaloT B | CooT-eT Coort-eT Coort-eT Coort-eT Coort-eT
Kupneie u ToPKIT. 1, o
npobupke ¢ 10 ma 96% cnupra, npu 3ToM
MuHepanpHbie | 2.8.7
vacia HE JOJDKHO HaONIoJaTbcs IMOMYTHEHHE
pacTBOpa u 00pa3oBaHUE KUPHBIX KaIlelb
B mpobupky nomemator 1 mi adupnoro | Coot-er Coort-eT Coort-eT Coort-eT Coort-eT
Bona IT®OPKI, T. 1, Macina, npubasisoT 10 My 06€3B0KEHHOTO
2.8.5 HETPOJICHHOTO ApHpa U TIATEIBHO MepeMe

muBaT. He momkHO HAOMI0MaThCS MyTH
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[Tponoimkenue TaduIb! 7

1 2 3 4 5 6 7 8
[TnorHOCTH I'oPKIL T. 1,225 Or0.890 mo 0.900 0.8918 0.8964 0.8936 0.8988 0.8968
Hoxasatens | pqy prep 1 1 .96 OT 1:470 20 1.490 1.481 1.479 1.487 1.484 1.482
PEITOMIICHUS
Kucnoraoe I'©oPKLT.1, He 6oiee 8 6.40 6.98 6.50 6.73 6.45
YHUCIIO0 251
D¢dupHoe TOPKLT.I, He 6omee 80 212 794 736 718 214
YHCIIO0 25.2
KomuuectBen o PK LT 1 Conepxxkaane CioH1g0 (1,8-mtuHeona) B
HOE 2208 o 3UpPHOM Maclie JODKHO OBITh HE MEHee 32,49 33,06 33,12 32,72 32,65
onpeecHue - 30%
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Konuuecmsennoe onpedenenue. OrnpeneneHue MPOBOAST METOIOM Ta30BOM
xpomarorpaduu (I'd PK I, T. 1, 2.2.28) [78, c. 74, c. 229].

2,5 mi »dupHOro Macia MOJBIHU TJAIKOH pacTBOPSIOT B XJjopodopme u
JOBOJIAT 00BEM pacTBOpa TeM e pacTBoputesem a0 50 mia [78, c. 229].

Conepxanue B 3pupHOM Macie 1,8-1nHeosna 10bkHO ObITh He MeHee 30%.

[Io 1 MKI HCHBITYEMOTO pacTBOpa M pacTBopa pabOYero CTaHIapTHOTO
obpasna 1,8-1uaeona

[TonepemenHo xpomatorpadupytoT | MKI HCIBITYEMOTO pacTBopa W 1 MK
xJiopodopMa, TojTydast 5 XpoMaTorpaMM B YCIIOBHUSX ONMUCAHHBIX [78, ¢. 229]:

— KOJIOHKA KAl pHAs (rutenka comoaumepa bennm-
numeTronmcriokcana (5:95) (mmuHa 30m x guametp 0.32mm, TonmuHa 0.25 MKM);

— pexuM mnporpammupoBanusa Temreparypsl oT 40 mo 270 °C, yBenuueHus
temrepatypy 4°C B MUHYTY;

— Temneparypa ucnapurens 260°C;

— T'a3-HOCUTENh: aproH;

— CKOpOCTb Taza-Hocutens: 30 MJI/MUH;

— COOTHOIIIEHHE CKOPOCTH BO10po:Bo31yX — 30:300 My /muH;

— teMnepatypa aetekropa 240°C [78, c. 229].

Conepxxanue 1,8-muneona (X) B a3hupHOM Maciie, B MPOIEHTaX, BHIYUCIISIIOT
o ¢opmyae (1) [78, c. 229]:

5,100

X X Sx

1)

rjae: S, — mIomaas nuka 1,8-muHeona;

Y. S,— cyMMa IUTOIaael BCeX MHUKOB, OTIMYHBIX OT MUKOB Xjopodopma [78, c.
229].

IIposepka npucoonocmu xpomamoepaghuueckou cucmemvr (I'®@ PK I, T. 1,
2.2.28): npurogHOCTh XpoMaTorpaduueckoi CUCTeMbI ompesensercs no nmuky PCO
1,8-iuneona, s KoToporo KodhOUIIMEHT CUMMETPHUH JOJKEH COCTABIIAThH HE OoJiee
2.0%, oTHOcHUTENbHOE CTaHAApTHOE OTKJIOHeHHe He Oonee 2.0% u  yucio
TEOPETHYECKHUX TAPENIOK JOJDKHO cocTasuiaTh Oosee 30000 [78, c. 79].

VYcraHoBieHo, uto coaepxkanue 1,8-1mHeona B 3UpHOM Macje COCTaBIISIET HE
menee 30 %.

Takum o6pazom, pazpadoran npoekt AHJI PK na cyOcranumio s¢upHOro
Macja TIOJIBIHK TJIAJIKOW, TO pe3yiabTaTaM (PU3NKO-XUMUYCCKUX HCCICIOBAHMM
YCTAaHOBJICHO, 4YTO J(HUPHOE Macja0 TOJBIHA TJQJKOW, IOJy4YEHHOE MyTEeM
KOMITJIEKCHOW TepepabOTKU  YTJIEKUCIOTHOTO OKCTPaKTa, COOTBETCTBYET BCEM
TpeOOBaHMSIM HOPMATUBHON JOKYMEHTAIIHUH.

CTaOuiapbHOCTh  SIBJISIETCS.  HEOTHEMJIEMOM  YacThlO  JUIsi  pa3pabdOTKu
JIEKapCTBEHHBIX CPEJICTB BHICOKOTO KauecTBa. [lockonpKy 3dupHBIC Macia coaepkar
B CBOEM COCTaB€ JICTY4YHEe KOMIIOHEHTHI, CTA0OMIBHOCTh KOTOPBIX 3aBUCUT OT MHOTHX
dbakTopoB (CBETa, TEMIEpaTyphl, MPOIecCa OKHUCICHHUS), MPHUBOMASIINE K TOTEpe
KauecTBa ¥ (HapMaKOJIOTHYECKUX CBOMCTB, MpOBEJAeHA paboTa M0 H3YUYEHUIO
CTaOMJIBHOCTH 3(GUPHOTO Maclia U3 HeNoJSpHOW (Ppakiuu  YIrJIEKUCIOTHOTO
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AKCTPAKTA TMOJBIHU TIJIAJAKOH, B COOTBETCTBHUM C PEKOMEHIAIMSIMU BCEMHUPHOI
opranusaiuu 3apaBooxpanenus (BO3) [94,95].

HccnepoBanue cTabMIBHOCTH 3(QUPHOTO Macia MPOBOJUIIOCH B YIAaKOBKE
corinacHo mpoekty AHJI. Tloka3zarenu cTaOMIBHOCTHM W3Y4Y€HBI HAa TPEX OIBITHO-
MPOMBIIIUICHHBIX CEPUSX B YCIOBUSX JOJITOCPOYHOTO UCIBITAHUS C IEPUOANUYHOCTHIO
KaxJiple Tpu Mecsia B Tedenue 27 mecsues (0, 3, 6,9, 12, 15, 18, 21, 24, 27).

[TomyyeHHoe 3upHOE MACITIO XPaHWIH B 3aKPBITHIX (DJITaKOHAX B TEMHOM MECTe
npu 4°C.

HccnenoBanusi OCHOBHBIX MOKa3aTeNel KauecTBa (OMUCAHKUE, PACTBOPUMOCTD,
uaeHTUUKAINSA, TTOCTOPOHHUE TMPUMECH, IJIOTHOCTh, IOKA3aTellb MPEIOMIICHUS,
KHCIIOTHOEC W J(PHUPHOE UYHCIO, KOJWYECTBEHHOE OIpeaesieHne) TMOoKa3ald, YTO B
MpOIECCEe XPAHCHUS] KaKUX-TUOO CYIIECTBEHHBIX W3MEHEHHH B TOKa3aTemsux
KauecTBa He OOHApYyKeHO. BhISBICHHBIE OTKJIOHEHUSI B OTIEIBHBIX MOKAa3aTEeIsIX HE
MPEBBIIAIOT JIOMYCTUMbIE Mpenenbl. Ha oCHOBaHMM pe3ylbTaTOB HCCIEIOBAHUU
OTIpeJIeJIeH CPOK TOHOCTH 3(PUPHOTrO Macia B TeueHue 24 mecsies (Tabiuna 8).
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Tabnuua 8 — Pe3ynpTaThl Hccne0BaHUSI CTAOMIBHOCTH 3(UPHOr0 Maciia U3 HEMOJISIPHOU (PpaKIUK YIIIEKUCIOTHOTO SKCTPAKTA
MOJIBIHY TTIaJKOM

Cpok [Tokazarenr | Kucnornoe |[Ddupnoe | KommuectBeHHOE
Howmep Onucanue PactBopumocts | Unentudukanus| [lnoTHocTs
cepi XpaHCHHS IPEIOMIICHUS YHUCJIIO0 YHUCJIIO0 ornpeesicHue
(mecstip) Hopwmsl oTknonenuit no npoexty AHJI
1 2 3 4 5 6 7 8 9 10
Ha4 Coot-eT Coort-eT Coort-eT 0.8918 1.481 6.40 71.2 32.25
3 Mmec. Coort-eT Coort-eT Coort-eT 0.8916 1.475 6.72 78.8 32.69
6 mec. Coort-er Coort-er Coort-er 0.8925 1.484 5.98 75.1 32.45
~ | 9 Mec. Coort-eT Coort-eT Coort-eT 0.8920 1.472 575 76.4 32.36
a [‘:3' 12 mec. Coot-eT Coort-eT Coort-eT 0.8911 1.487 6.25 79.8 31.44
3 = 15 Mmec. Coort-eT Coort-eT Coort-eT 0.8962 1.489 6.28 72.8 31.65
18 mec. Coort-er Coort-er Coort-er 0.8989 1.456 6.54 74.5 32.12
21 mec. Coort-er Coort-er Coort-er 0.8996 1.458 6.45 775 31.25
24 mec. Coort-eT Coort-eT Coort-eT 0.8906 1.456 6.89 79.2 32.85
27 Mmec. He coot-er Coort-eT Coort-eT 0,8900 1,356 7.38 79,8 30.03
Ha4 Coot-eT Coot-eT Coort-eT 0.8968 1.452 5.54 77.5 33.23
3 mec. Coort-er Coort-er Coort-er 0.8969 1.487 5.28 73.7 32.98
6 Mec. Coort-eT Coort-eT Coort-eT 0.8945 1.395 6.32 75.4 32.54
~ |9 mec. Coot-eT Coot-eT Coort-eT 0.8920 1.463 6.82 71.4 32.78
i g 12 mec. Coot-eT Coort-eT Coort-eT 0.8972 1.482 6.79 73.4 32.25
8 N 15 mec. Coort-eT Coort-eT Coort-eT 0.8956 1.489 6.52 73.2 32.69
18 mec. Coort-er Coort-er Coort-er 0.8521 1.478 6.89 72.1 33.78
21 mec. Coort-€eT Coort-€eT Coort-€eT 0.8742 1.425 6.78 74.1 32.74
24 mec. Coort-er Coort-er Coort-er 0.8963 1.426 6.45 74.5 36.45
27 Mmec. He coot-er Coort-eT Coort-eT 0,9236 1,501 7.59 75,3 3251
g Ha4 Coot-eT Coort-eT Coort-€eT 0.8931 1.485 6.42 73.6 32.25
g < | 3 mec. Coor-er Coor-er Coor-er 0.8985 1.432 5.69 72.5 31.78
3 § 6 mec. Coot-eT Coot-eT Coort-€eT 0.8945 1.424 6.96 77.3 31.52
9 mec. Coot-eT Coot-eT Coot-eT 0.8920 1.432 6.25 71.4 32.29
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[Iponomxkenne TabIUIBI 8

1 2 3 4 5 6 7 8 9 10
12 mec. Coort-€T Coort-€T Coort-€eT 0.8974 1.474 6.32 73.7 30.62
15 mec. Coot-eT Coot-eT Coot-eT 0.8926 1.452 6.25 75.2 32.78
18 mec. Coort-er Coort-et Coort-eT 0.8752 1.485 6.78 72.1 33.45
21 Mmec. Coot-eT Coot-eT Coot-eT 0.8745 1.456 6.45 75.3 34.58
24 mec. Coort-eT Coort-er Coort-er 0.8962 1.478 6.56 77.3 33.56
27 Mmec. He coot-er Coort-eT Coort-eT 0,9184 1,496 7.25 78,0 33.45
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4.6 Pa3zpaboTka ONBITHO-IPOMBINLJIEHHOI0 PerjaMeHTa Ha NMPOU3BOICTBO
3(pupHOro Macjia Ha OCHOBe KOMILJIEKCHOH TMepepadoTKH YIJEKHUCJIOTHOIO
IKCTPAKTA MOJIBIHU IIaIKOM

Ha  ocHOBaHMM  TONYyYEHHBIX  pPE3yJbTaTOB  pa3paboTaH  OMBITHO-
MIPOMBIIIUICHHBIN PErjlaMeHT Ha MPOU3BOJICTBO 3(DUPHOTO Macia MOJBIHU TIaJIKON -
CyOCTaHUIMU MPOTUBOBOCHAIUTEIHLHOTO, aHTUOAKTEPUATIHLHOTO, POTUBOIPUOKOBOIO
dbuTonpenapara «3¢depos», Ha OCHOBE KOMIUIEKCHON MepepaboTKH YIIIEKUCIOTHOTO
sKcTpakTa nosbiau riaagkou ([lpunoxenue B).

Haumenosanue npooykma:. DdupHOe Macio ToiblHH Thaakou (Artemisia
glabella Kar. et Kir.)

Ocnosnoe  Hasnayenue npooykma: CyOCTaHIUSA IS WU3TOTOBJICHUS
JIEKapCTBEHHOI'O CPEJICTBA MPOTUBOBOCTATUTEIBLHOTO JEHCTBUS.

Kpatkoe omnucanume BHemHero Bujga W (QU3UKO-XMMUYECKUX CBOMCTB
MPOAYKITUW OTIMCAHBI B pasnene 4.5.

WcxomHBIM ChIpbEeM JI MPOU3BOJICTBA YPUPHOTO Macia siBisieTcs: ppakius Ne
3 mociie pa3ielieHus YTrICKUCIOTHOTO ASKCTPAKTa MOJIBIHU TJIAJIKOW Ha OBICTPOM
HEHTPOOEKHOM Xpomatorpade pacrpeaesieHus.

TexHonornyeckas cxema TPOU3BOJACTBA JGUPHOTO Macjia Ha OCHOBE
KOMILJIEKCHOW — TIepepadOTKU  YIJIEKUCIOTHOTO  AKCTpPaKTa TOJIBIHU  TJIaJKOM
Mpe/ICTaBlIeHa Ha PUCYHKE 3.

Hznoocenue mexnonocuueckoeo npoyecca [96, c. 267]

Cmaouu ecnomocamenvhvix pabom [96, ¢. 263]

BP.1 IloaroroBka Celpbs, annapaTypbl 1 paCTBOPUTENS

BP 1.1 IloaroroBka dpakimun Ne3 yrieKHCIOTHOTO JKCTpPaKTa IMOJIBIHH
TJIAIKOM

70 r dpakiauu Ne3 mocne paszeneHusl YIJIEKUCIOTHOTO SKCTpPaKTa MOJBIHU
IJIaJKOW B3BEIIMBAIOT HA Becax U nepenarot Ha BP 1.3.

BP 1.2 ITloaroroBka anmapara Knesenmxepa

Anmnapar KiieBeHmkepa NpOMBIBAaETCS B T€UEHHUE | 4Haca TOpsSYUM BOJSTHBIM
napom u nepeaatot Ha BP 1.3.

BP 1.3 3arpy3ka cbipbs

B konby anmapara KineBenmkepa uepe3 BOpOHKY 3arpyxkaroT 70 T (pakiuu
No3 nocne pazaeneHust yrieKUCIOTHOTO IKCTPAKTA MOJBIHU TIaAKONW U MPUIUBAIOT
1,0 1 Bozbl ountienHou u nepenarot va TII 1.1.

BP 1.4 PactBopuTens ajist coopa a3hupHOro mMacia.

OTMmepsroT MepHBIM IUIUMHIApoM 10 Mt sTunanerara u nepeaator Ha TIT 1.2.

Cmaouu ocnoéno2o mexnono2uyecko2o npoyecca [96, c. 263]

TII. 1 Iony4yenue apupHOro macia

TII 1.1 Beigenenue 3¢pupHOTO Macia

3arpykeHHyto B ammapaT KneBenmxepa (pakmuio Ne 3 mocne pasmeneHus
YTJIEKUCIIOTHOIO 3KCTPAKTa MOoJIbIHU iaakoi Maccoit 70 T ¢ 1,0 1 BOApl OUMIEHHOM
KUISITAT B TEUYEHHE 3 4YacoB C MOMEHTa 3akunaHus Bonbl. llocie 3aBepiueHus
AKCTPArvupoBaHUs ¢ MpUEMHUKA amnmapara KiieBeHpkepa CilMBaOT BOJY, MOIYYalOT
adupHOE Maciio oosemom 15 mut u mepenarot Ha TIT 1.2.
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BP 1.1 | IToxroroBka pakiuu

Kt Ne3 yrnekucnoTHoro
AKCTPAKTAa MOJBIHU
JIAIKOU
BP.1 [ToaroroBka chiph4,
BP 1.2 | TloaroroBka amnmapara |« Kr anraparypsl U paCTBOPUTEIS

Kt Knesenmxepa

A

BP 1.3 | 3arpy3ka chipbs
Kt

BP 1.4 | PacTBopureins s
Kt cbopa aupHOro Macia

A

A 4

o TIIL.I Brinenenue < TII.1 [Tonyuenue apupHoro macna
Kt a¢upHOTO Macia KT
| TIT1.2 O6paboTKa npuem Y
- KT HMKa anmnapara < Yrummsanus
Knesenmxkepa mpoTa
TII 2.1 BeicymmBanue <
Kt a¢upHOro Macia v
TIL.2 BricymmBanue a¢pupHoro
TII2.2 OuinbTpOBaHKE < KT. Kx Macla
Kt a¢upHOTO Macia
TI12.3 VYnapuBanue < ¥
Kr, Kx | pactBopuTens Torepu
pacTBOpHUTEIS
YMO 1.1 | dacoBka B OaHKH < v
Kr, Kx YMO.1 YnakoBka 1 MapKHpPOBKa
Kt, Kx s¢upHOro Macna
YMO 1.2 | MapkupoBka < MOJIBIHM TJIaJIKOM
Kt

h 4

Ha cxnan

KT — KOHTPOJIb TEXHOJIIOTHYECKHI
KX — KOHTpOIb XUMUYECKUI

Pucynox 3 — TexHonorudeckas cxema mpor3BOICTBa dPUPHOTO Maciia Ha OCHOBE
KOMILJIEKCHOU TTepepadOTKU YTIEKUCIOTHOTO SKCTPAKTA TIOJBIHH TIIaKOM

TII 1.2 ObpaboTka npremHuKa anmnapata Kinesenmpkepa

[Ipuemnuk anmapara KneBenmkepa npomsiBaror 10 mur stunanerara. Cnus
ATUIIALIETaTa OObEIMHUIIU C TTIOJTYyYEHHBIM 3UPHBIM MaciioM U nepenatot TII 2.1.

Ha nonydenue 3¢upHoro Macia B koaudecTBe 1 KT He0OX0AMMO nepepadboTaTh
4,62 xr ¢pakuuu Ne 3 mociie pasaesieHus YriaeKUCIOTHOTO JKCTpaKTa IOJIBIHU
IJIAAKOM U1t 3TOro norpedyercs 22 pabounx JHS.
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TII 2. BeicymmuBanue 3pupHOTo Macia

TII 2.1 BeicymmBanue 3¢pupHOro macia

[Ipu BbICYIIMBaHUM >PUPHOrO Maciia Haubosiee MOAXOJSAIUM OCYIIUTEIEM
aBisgeTcss  0e3BOAHBIM  cyiabdaT HATpus. ODTO  HEUTpalbHBIA,  JICHIEBBIMH,
JIETKOJIOCTYIHBIA OCYIUTENb, 00J1a/1at0IIHIA CIIOCOOHOCTHIO K aICOPOIIMU BOJIBI.

[Ipu BhICymIMBaHMK JaHHOTO A(UPHOTO Macjia BCerja cieayer OpaTh
HEOOJIbIIIOE KOJUYECTBO OCYIIUTENs, YTOObl H30€XaTh NOTEph OT aJCOpOLHH
BEILIECTBA OCYIIUTENIeM. ECIM KOTUYECTBO yAaIsIEMON BOJIbI BEJIMKO, YTO 3aMETHO IO
BBIJICIUBIIIEMYCSI CJIOI0 BOJHOTO PACTBOPA OCYIIUTENS U Tiepel 00paboTKOH clieayer
BOJHBIA CJIOM OTHCINUTh, a KHUAKOCThH 0O0pabaThiBaTh Jajbllle HOBOW MOpIHCH
OCYIIUTENS MPU BCTPSIXUBAHUU.

PactBop a¢pupHOro macna B aTUnaIieTaTe OCTaBMWIM HaJl ocymuTeneM Ha 40-50
MHHYT B XOJIOAWJIbHUKE U niepenatot TII 2.2.

TII 2.2 ®unbrpoBanue 3UpHOTO Macia

PactBop adupHOro mMacia B sTuianerate OTQUIHTPOBAIU Yepe3 OyMa>KHbBIN
bunbTp; OyMaXKHbIN QUIBTP U OCYIIUTENh MPOMBUIN STUIAIETATOM U 00bEIMHUIHU C
ATUJIALIETATHBIM pacTBOpoM 3dupHoro macna u nepenarot TII 2.3.

TII 2.3 YnapuBaHue pacTBOpUTENS

OTuianeTaT ynapuid Ha pOTOPHOM HCHapUTEIE.

OnpeneneHre BHEIIHETO BUJAa W I1BeTa 3(PUPHOrO Maciia OCYIIECTBISIOT,
npocmatpuBas mpoOy B komudectBe 30-50 wmul, MNOMENIEHHYIO B CTakaH U3
OecrBeTHOTO cTeksia BMecTuMocThio 100 mui, nuametpom 45 MM u BbIcOTOU 90 MM.
CrakaH yCTaHaBJIMBAIOT Ha JIMUCTE€ Oejol OyMard W OKpacKy pacCMaTpuBaloT B
POXOIAIIEM OTPaXCHHOM JHEBHOM cBeTe mpu 20+£1°C [97].

3anax 3(pupHOro Maciia OmpeNessaoT, MPOHIOXUBAs €ro Ha MOJIOCKE IIOTHOM
oymaru paszmepoM 10x160 MM, cmoueHHOM Ha 1/6 anuHBI 3QupHOro Macna. 3amax
NpOBEPSAIOT mnepuoanuecku B TedeHue 15 wmun [78, c. 120]. OH pomxeH
COOTBETCTBOBATH 3aIaxy ChIPbs MOJIBIHUA NaAKoH. [locTOpoHHME OTTEHKH 3amaxa He
JIOITyCKarOTCA.

Bkyc onpenenstoT, mpoOys Ha sS3bIK CMECh OJTHOM Kariu Macia ¢ 1 r. caxapHoi
11471(0) 58

OnpenensoT PU3NKO-XUMUYECKHUE CBOMCTBA:

- IUIOTHOCTH (p), KOCBEHHO MOATBEPXKAACTCA NOMIMHHOCTh Macna. Ilpu
XpaHEHUHU BEJIMYMHA TTOKA3aTes OBBIIIACTCS;

- moKa3aTenb mpenoMiIeHns (N2°), KOCBEHHO MOATBEPYKIACTCS MOLIHHHOCTD
Macna. [lo mokaszaTento MpesomMJICHUS KOHTPOJIUPYIOT MPOILECChl PEeKTUDUKAIUU
MacJia, IOJHOTY OTTOHKH PacTBOPHUTEIS

- yroia BpamieHus IUIOCKocTH — mosisspuzanuu  (op). IloarBepkmaet
MPUCYTCTBUE B MACJIE ONTUYECKH AKTUBHBIX KOMIIOHEHTOB;

- KHCJIOTHOE 4MCJO (K.4.), TPU XPaHEHUH NTOKa3aTeIb MOBBIIIAETCS;

- adupHOE Yucio (3.9.) U T.1.

KonnuectBennoe coxaepxkanue 1,8-mmHeona onpenensiercss mertoaom KX mo
METOJIMKE, ONMMCaHHOU B nipoekTe AH/I.

[Tocne onpeneneHus: PU3NKO-XUMUYECKUX CBOMCTB 3(PUpPHOE MACIIO MepeaaroT
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Ha YMO.1.

Cmaouu ynakogvleanusi, mapxuposvieanus, omepysku [96, c. 263, c. 317]

YMO.1 - YnakoBKa u MapKUpoBKa 3()UPHOTO Maciia MOJIbIHU TJIaIKON

YMO 1.1 ®acoBka B OaHKH

PacdacoBka cyOcranmuu 3¢gupHoro macia mpoBoautcs mo 100 r B 6aHKU U3
crekiaomaccel Tuna bB-150-40-OC ¢ HaBUHYMBAIOIMMMUCSA IUIACTMACCOBBIMU
Kpbimkamu [98].

YMO 1.2 MapkupoBka [96, c. 263, ¢.317].

Ha sTukeTke yka3pIBalOT HANMEHOBAHUE OPTaHU3aIlUN-TIPOU3BOAUTEISA, aApec,
CTpaHa, TOBApHBIN 3HAK, HAa3BaHWE TpeErapaTa Ha TOCYIapCTBEHHOM, PYCCKOM H
aHTJIMHACKOM SI3BIKaX, MAacCy, yCIOBUS XPAaHCHHS, PETUCTPAIMOHHBIA HOMEpP, HOMED
cepuu, cpok roaHoctd [99]. ViakoBku nepenaroT Ha CKIIa.

Takum oOpa3zom, pa3paboTaH M YTBEPXKJIEH ONBITHO-IIPOMBIIUICHHBIN
periiaMeHT Ha TMPOU3BOACTBO A(PUPHOrO Macja TMOJBIHM TIJIAJIKOM Ha OCHOBE
KOMILJIEKCHON Mepepad0TKH YTIIEKUCIOTHOTO AKCTpaKTa nmojbiHu riiaakon (OITP-DJ]
65005037P-07-18).

HoBas pecypcocOeperaromiasi TEXHOJIOTHS TMOJIy4YeHUs 3(GUPHOTO Macia Ha
OCHOBE KOMIUIEKCHOM MepepaboTKH YTIIEKUCIOTHOTO AKCTpPaKTa IMOJBIHU TJIaJIKOU
anpobupoBana u BHeApeHa Ha 0aze TOO «KaparanmuHckuii gapmarieBTUYECKUN
3aBOJ1», OPTaHU30BaH BBIMYCK ONBITHRIX apTuil (IIpunoxenune I).
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5 PA3BPABOTKA TEXHOJIOTMU HNOJYYEHUA CYBCTAHIIUU
API'OJIMIA IIYTEM KOMILIEKCHOM NEPEPABOTKH
YIVIEKUCJOTHOI'O DKCTPAKTA ITOJBIHUA I'/IAIKOU

5.1 Pa3paboTka HOBOro cmoco0a BbIJeJEHUSI apProJuaa u3 Qpakuuu
YIJIEKMCJIOTHOTO0 IKCTPAKTA MOJIbIHYU TJIAIKOMI

DuaemuyHoe pacteHue KazaxcraHa TOJIBIHB TJIaJKasl SIBJSETCS HWCTOYHHUKOM
OMOJIOTUYECKA AKTHUBHBIX TEPIICHOWIOB C MPAKTUYECKH IICHHBIMH CBOMCTBAMHU, HE
TOJIBKO 3(UPHOTO Maciia, HO U CECKBUTEPIICHOBBIX JIAKTOHOB apriiadnHa, aprojuaa u
JTUTUAPOAPTOJIN/IA.

Aprommn (91) — CeCKBUTEPIICHOBBIH JIAKTOH TePMaKpaHOBOT'O THIA, 00JagacT
aHTHOAKTEepHAIbHON aKTHBHOCTBIO B OTHOIIEHUH ITamMMoB: Staphylococcus aureus
209-P, Staphylococcus aureus 505, Staphylococcus albus 015 [100], sBasercs
MEPCIEKTUBHBIM UCTOYHUKOM JIJI Pa3padO0TKH Ha €r0 OCHOBE HOBBIX JICKAPCTBEHHBIX
CPEACTB.

(91)

Hcrounnkom aprofiuja CIy>KUT ChIPb€ TMOJIBIHU TJAKON C KOJIMYECTBEHHBIM
cozepkanreM LesieBoro BemiectBa He MeHee (,02% B pacuere Ha BO3YIIHO-CYXO€
ceipbe. BrepBbie o Bbimenenuu aprommaa (91) cooOmiamock B pabore [101],
BO3MIYIIIHO-CYX0O€ HW3MEIIbYEHHOE CBhIPbE TMOJBIHA TJIAJIKOM  JKCTparupoBasiud
XJOpOQOpPMOM, MOITYUYEHHYIO TYCTYI0 CYMMY 3KCTPAKTHMBHBIX BEIIECTB MOJBEPTIH
BOJHO-CIIUPTOBOM 00paboTke. BpimaBmme B 0cafok OaiacTHbIe BeEIIECTBA
OTGUILTPOBATH, OOBEIUHEHHBIN (UIBTPAT TPUKILI 00paboTanu XJIOPOPOPMOM.
XnopohopMHOE U3BIIEUEHUE YIIAPWIM TIOJI BAKYYMOM, MOJIYYEHHYIO CYMMY BEILIECTB
xpoMarorpaupoBag Ha KOJOHKE C CHJIMKAreieM, J3JIIupys OEH30JI0M, CMECHIO
oenzon-a¢up. llomsapHyro  ¢pakuuio, TOJYYEHHYIO  TOCIe  pa3leieHus
CECKBUTEPIICHOBBIX JIAKTOHOB TOBTOPHO XpoMarorpadupoBaiy Ha KOJOHKE C
CUJIMKAreJieM, UCTIOb3Ys B KAUECTBE AIIFOEHTA CMECh OEH30J1a M TUATUIIOBOTO dPupa,
B pe3yjibTaTe BBIJCICH CECKBUTEPNEHOBBIM JakTOoH aproiua (91) c¢ BeIxogom
0,0075% (B mepepacueTe Ha BO3IYIITHO-CYXO€ ChIPHE).

[To3xe aBropamu [102], aproaun (91) BbIAEIMINM W3 PACTHTEIBHOTO CHIPHS
Stevia grisebachiana Hieron. L{BeTku u MHCTBs 3KCTparupoBain XJa0pohopMoM pH
KOMHATHOW TeMmriieparype. B pesyibrare MoJy4eH 3KCTPAKT, KOTOPBIM IOABEPIIIU
BOJHO-CIIUPTOBOM  00pabOTKE W  TOCIEIOBATENbHO  W3BJICKAIM  T'EKCAHOM,
xjopoopMoM. XJI0poPOpPMHOE HU3BJICUCHHE YHNAPWIM U TOJYYEHHYI) CYyMMY
HKCTPAKTUBHBIX BEILIECTB XpOMaTorpaupoBalid HA CHIIMKArese, 3JIIOUPYsS CMECHIO
pacTBOpUTElIel TeKCaH-ITUIIALIETAT C YBEIMYECHUEM KOHIIEHTpAlUU nocyieaHero ot 0
10 60%. dpakuuu, coxepxaliue aproyiuj pexpomarorpapuponanu metogom BOXKX

59



CUCTEMOW PACTBOPUTENCH METAHOJI:BOJA, BBIACHWIM aproiuj wmaccoil 40 wmr
(0,0075% B nepecyeTe Ha BO3AYIIHO-CYXO€ CHIPHE).

HenoctatkamMy BBIIIEONMUCAHHBIX CIIOCOOOB  SIBIISIIOTCSL MCIIOJIb30BAaHUE B
KauecTBE HKCTpareHra xjopodopma, 00Jagarolero TOKCUYECKUMU CBOMCTBaMH, a
TaK)Ke JJIs1 BBIJICJICHUS aprojiuja IpoBOST pexpomaTorpadupoBaHue, YTO NPUBOIUT
K HHU3KOM MPOU3BOAMTEILHOCTH, OOJBIIMM Tpyao3aTpaTaM W HUCIOJIb30BAHUIO
Oonpioro o0beMa OpraHuyeckux pactBoputeneil. CleayronmM HeI0CTaTKOM
SBIISIETCS. HEOOXOJMMOCTh B OYUCTKM OT Oa/JIaCTHBIX BEHIECTB JSKCTPAKTa,
MPUBOJIAIIMX K MOTEPE LEIEBBIX KOMIIOHEHTOB.

[IpruMmeHenne CBEPXKPUTHYECKOM  YIVIEKHCIOTHOM OKCTPaKUMM  IIOJIBIHU
IJIAAKOM JUIs HW3BJICYEHHs AaproJIMa HMEET 3HAYUTEIbHBIE IPEUMYLIECTBA 10
CPAaBHEHUI0O €  KIACCHUYECKHMM  METOJOM  XJOpPO(GOPMHOW  IKCTPAKIIMH,
3AKJTIOYAIOIIUECS B Jy4IIen IIPOU3BOIUTEIIBHOCTH, COKpalleHUU
IIPOJOJKUTEIBHOCTH TEXHOJIOTMYECKOT0 IIpolLiecca.

MeTo/ yriIeKHCIOTHON IKCTPAKIMK CIIOCOOCTBYET CEJIEKTUBHOMY M3BJIEUEHUIO
aproiauza U3 PACTUTEIIBHOTO ChIpbSi M CONPOBOXKIAETCS  3aKOHOMEPHBIM
YMEHBIIEHUEM OCTATOYHOTO COJIEPKAHUS aprojuja B MIPOTE, YTO CBUAECTEIbCTBYET
o ganHeIiM BOXKX-ananu3za (Tabauna 9).

Tabmuma 9 — KoimuecTBeHHOE cojepkaHHE aproyijia B Pa3IMYHBIX IKCTPAKTax
MMOJIBIHM TJIafKOM 1o ganHeIM BOXKX-anammza

KonmuecTBeHHOE conepxanue
HaumenoBanue o0Opasia o
aproauza, %

X710poOpMHBIN SKCTPAKT MOJIBIHU I IKOM 0,30+0,04
YTIeKuCIOTHBINA AKCTPAKT MOJBIHU TIAJKOMN 2,78+0,31
BropuuHoe chlppe MONBIHU TJaJKON (TOCHE YIIIEKHCIOTHON 0.0820.01
DKCTPAKIINH) ’ ’
Opaknust Nel nocne pa3aeneHus yrileKUCIOTHON 3KCTPaKIIUU
MOJIBIHY TJ1aJIKOM Ha OBICTPOM LIEHTPaOeKHOM XpoMaTorpade 6,50+0,40
pacrnpeneneHus

Kak BunHO M3 Tabmuubl 9, MpU KCHOJIB30BAHUU YIJIEKHCIOTHOM 3KCTPaKIUU
CBIPBS TOJIBIHM TJIAJIKOM JOcTUraeTrcs HauOoJsbllasi CTENEHb M3BJICUEHUS aprojuja,
COJIep>KaHUE KOTOPOro cocTaBisieT 2,78%, 4TO MO KOJIMYECTBEHHOMY COJIEP KAHUIO
IPEBOCXOJUT TaKOBOE B XJOPOPOPMHOM DKCTPAaKTE MOJBIHM TIagkod B 15 pas.
[ToiHOE W3BIECUEHUE aprojavaa YIJIEKUCIOTHOM JKCTPAKUMEN IIOJBIHU TJIAJIKOM
JTIOKa3bIBAET €r0 HAMMEHBIIEM COJIEPKAaHUU BO BTOPUYHOM ChIPhE MOJIBIHU [JIAJIKOW U
coctaBisier 0.08%. [Ipu nmodpakiiMOHHOM pa3feieHUN YIJIEKUCIOTHOTO KCTpaKTa
MOJIBIHU TJaJKOM Ha OBICTpOM LEHTPOOEKHOM Xpomatorpade pacmpeneseHus
FCPC-5000 conepskaHne CECKBUTEPIIEHOBOTO JaKTOHA aproiuaa Bo ¢paxuuu Nel
coctasisieT 6.50%.

Onem-xpomarorpadueit ¢paxkiuu Nel yriaeKucIoOTHOTO HKCTpPaKTa TMOJIBIHH
IJIAIKOM HA CWJIMKArese, ¢ MOCIEAYIOIENd TePEKPUCTAIUIN3ALNUEN, BBIIEIECH apron
c uuctoroi He MeHee 99,0% mno manneiM BOXKX-ananuza. Beixon apronuaa
cocraBun 4,16% B mepecuere Ha Maccy (pakuumu Nel yriaeKucIOTHOTO 3KCTpaKTa
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MOJIBIHU Tiankoi. [Ipu 3TOM BBIXOA IIEEBOTO BelIecTBa MOBBIMAETCS B 2,1 pasza B
nepecyeTe Ha BO3IYIIHO-CyXoe chipbe. Ha pucyHke 4 mpeacraBieHa OJOK - cxema
MOJTyYeHHUs] aprojiujia Ha OCHOBE KOMIUJICKCHOW TepepaboTKU YTIEKUCIOTHOTO
OKCTPAKTa TOJBIHU TJIAJKOW (a) W BBIJCICHUS aprojiuia U3 JEKapCTBEHHOTO ChHIPhS
MOJIBIHM TJIa7KoH (0).

®dnem-xpoMarorpaduieckoe pazieneHue Tpexkparnas s5KCTpaKkuus
¢dpaxuu Nel moce pa3aeneHust JIEKapPCTBEHHOI'O CHIPhSA ITOJIBIHU
YIJIEKACIOTHOI'O 3KCTPAKTA IIOJIBIHU TIIaaKo# xnopodopmom
IJIaJIKOM Ha OBICTPOM LIEHTPOOEKHOM ]

xpomarorpade pacrpeaeseHust (COpOSHT —

L TpexkpaTHast BOAHO-CIIUPTOBAs
CHJIMKAresb, JI0OCHT — NeTPOJICHHBIN 3hup, PEXKp A P

00paboTka XJI0pohOPMHOTO IKCTPAKTA

ATHUJIAIETAT)
y XpomaTorpapuyeckoe pa3aeicHue
COop ¢pakuwmii, ymapusaHue 00paboTaHHOTO IKCTPAKTA (COPOCHT —
pactBopuresisi, 00beiMHeHne hpaKiui CHJIMKArelb, II0EHT — OSH3011,
cojiepxkamux aprojau no ganaeiM TCX XI0pohOpM, A THIOBBIH 2(Hp)

A

Quen-xpoMaTtorpaguueckoe pas3ieieHue

Iepexpucraimsauus CYMMBI CECKBUTEPIIEHOBBIX JIAKTOHOB,

cojiep karieit aproaus (CopoeHT —
CHJIMKArelb, SII0CHT — OEH3011,

Torosbli IpoayKT, X710po(opM, TUITUIIOBKII HPUp)
BeIxon 4,16% ¢

A 4

[Iepexpucramnuzanus

v

I'oTOBBII TPOIYKT,
Bbixoz 0,0075%

a 0

Pucynox 4 - briok - cxema mosjy4ueHus aprojimnaa Ha OCHOBE KOMITJIEKCHOM
nepepadOTKH YTIEKUCIOTHOTO SKCTPAKTA MOJIBIHU TJIaJIKOM () U BBICICHUS
aprojiuja u3 JEKapCTBEHHOTO ChIPhs MOJIBIHK IIa K0 (0)

Takum oOpa3om, pa3paboTaH SKOHOMHYHBIM, SKOJOTHMYECKU O€30MacHBIM
croco® TOMy4YeHUs  aprojmujaa Ha OCHOBE  KOMIUIEKCHOW  mepepaboTku
YTIAEKUCIIOTHOTO 3KCTPAKTA TOJIBIHU TJAJAKOM, P 3TOM BBIXOJ IIEJIEBOTO BEIIECTBA
noBbINIaeTcs B 2,1 pasa.

5.2 Paspaborka pecypcocOeperaiomieidi  TEeXHOJOTHM  MOJIyYeHUSA
CyOCTAaHIIMH aproJjiMaa MNpW KOMIUIEKCHOH mepepadoTKe YriaeKHCJIOTHOTO
IKCTPAKTA MOJIBIHU TJIATKOM

Ha ocHOBaHMM MOJTy4eHHBIX pe3yJIbTAaTOB, pa3padoTaHa pecypcocbOeperaromias
TEXHOJIOTHS TOJydeHHUsI CyOCTaHIIMU aprojiuja MyTeM KOMIUIEKCHON mepepadoTKu
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YIIEKUCIOTHOTO 3KCTPAKTA MOJIBIHU TTIATKOM.

TexHo0rUs MOy4eHHs aproyinjia BKIIOYAeT B ce0s J1Ba dTarna:

[lepBerit aTan: pazaenenue ppakiuu Nel yrjaekucIOTHOTO 3KCTPAKTA MOJIBIHU
IJIaJIKOM METOJIOM KOJIOHOUHOM xpoMmarorpadun. Opakius Nel npeacrasisieT codon
IYCTyI0O KOHCHUCTEHLMIO KOPUYHEBOIO I[BETA, C NPUITHBIM TMPSHBIM 3aMaxoM,
CBOMCTBEHHOM MOJILIHYU ThaaKoil. Macca dpakuuu Nel (149 r), xpomarorpadupyror
Ha KOJIOHKE C CHUJIUKarejeM cooTHoleHue 1:15, amounpysi cucteMoil pacTBopuTenen
NETPOJICUHBIN 3(hUp — dTUIIANETAT ¢ BO3pACTAIOIIEe KOHIICHTPAIIMEH MOCIEeIHEro OT
0 mo 15%. B pesynprare pasmeneHus MOMy4YeHBI (PAKIUU, COACPKAIIHNE ITICIICBOU
KOMIIOHEHT B HWHAMBUAyalbHOM BHae. Kaxayro ¢pakuuio aHaIM3UpPyIOT Ha
coaepkanue apronuaa metogom TCX. 3atem Bce (ppakuuu, coaepskaiiie aproiui,
OOBEAUHSIOT U yIIaAPUBAIOT.

Btopoit  aTam:  00BbeAMHEHHYIO  (QpakiMio, COACPXKAIIMIO  aApProJiu,
MEPEKPUCTAUIU30BBIBAIOT B ATWJIOBOM COUpPTE, B  pe3yjibTaTe IMOJy4yaroT
kpucrtaumueckoe BemectBo (91). [locne kpucTaimu3anuu aproyiv/] BRICYIINBAIOT Ha
buabTpOBAILHON Oymare, 3aTeM B BaKyyMHOM CYIIUJIBHOM IIKaQy /10 MOCTOSITHHON
MAacCBhl.

[Tonmyyator cyOcTtanuuio aproiuaa maccoi 6,2 1, ¢ Bbixogom 4,16% (B
nepepacyere Ha Maccy ¢pakiuu Nel yrieKuCIOTHOrO 3KCTpaKTa MOJIBIHU TJIaIKOH).

CpaBHEHHE OCHOBHBIX TIOKa3aTelied TEXHOJOTUN TMOJy4YeHHUs aprojiuja u3
pPacTUTENLHOTO ChIpbsi MoJbIHU Thagko (PC) u u3 dpakiuu mnocne pasaesieHus
YTIEKUCIOTHOTO 3KCTpakTa noJibiHu raaakoit (PCO) npencrasnensl B Tadaune 10.

Tabnuua 10 — CpaBHEHHE OCHOBHBIX MMOKA3aTENEH TEXHOJIOTUI MOJIYyYeHHS aprojinia
U3 PACTUTENBHOTO Chipbs MoJbiHK Tiagkor (PC) u u3 ¢pakuuu nocne pasneneHus
YTIEKUCIOTHOTO 3KCTpaKTa NnoJibiHK raaakoit (GCO)

Iloka3zaTtenu PC dCO D} dexTuBHOCTD
1 2 3 4
DKcTpakuus TpexkparHas - PannonansHoe
xJiopoopMHas UCIIOJIb30BaHHE
AKCTPAKIUS JIEKapCTBEHHOTO
JIEKapCTBEHHOT'O ChIPbs CBIPbsI MTOJIBIHU
MOJBIHU THAIKON MacCcou TIIaKON
O6paboTka TpexkpaTrHas BOAHO- - O6paboTka
IKCTpaKTa cnupToBas o0paboTka JKCTpaKTa
XJI0po(hOpMHOTO UCKITIOUeHa
IKCTpPaAKTa
Kononounas Xpomarorpaduueckoe Quem- HcknroueHo
xpomarorpadus paszzieneHue Xpomarorpaduyeckoe WCTIOJIh30BaHNE
00paboTaHHOTO paznenenue ppakunu Ne 1 OeH3ona,
AKCTpakTa (COpOeHT — MOCJIE pa3/ieTeHuUs xjopodopma,
CHJIMKAresb, JJIIOCHT — YTJIEKHCIOTHOTO JM3TUIIOBOTO
6eH3011, x10podopm, AKCTPAKTA MOJIBIHU adupa
JUATUIIOBBIN HP) riaakoi (copOeHT —
CHJIMKAresb, IOEHT —
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[Tponomkenne Tabmuipbt 10

1 2 3 4
MEeTPOJICHHBIN 2Pup,
ATHJIALIETAT)
JlononHuTenpHas Onew- - JononHurenpHas
OUYHCTKA Xxpomarorpaduyeckoe OYHCTKA
paszeneHue CyMMBl HCKJIIOUYEHA
CECKBUTEPIEHOBBIX

JaKTOHOB, COZEPIKAILCH
aprosuj (copOeHT —
CHJIMIKArelib, JJIIOCHT —
6en3ou, XJIo0podopm,
JIUATUIIOBBIN A(up)

[Iponoikutens 30 pabouux mHen 15 pabouux nHew CHmkeHa
HOCTh B 2 paza
XpomMarorpapuieck
Or0 pa3/iesieHus
Beixon aproiauaa 0,0075% 0,0155% VBenuueH B 2,1
(B mepecuere Ha (B mepecuere Ha pasza
BO3IYIIIHO-CYXO€ ChIPbE) | BO3AYIIHO-CYXO€ CHIPHE)
4,16%
(B mepepacueTe Ha Maccy
¢bpaxmun Nel
YTIEKUCIOTHOTO
AKCTPAKTA MOJIBIHUA
TJIaKOM)
[TpousBoauTens 1,35£0,1 T 6,2£0,2 T VYBenuuena
HOCTb B 4,6 pa3za
TEXHOJIOTHYECKOTO
npoiiecca

Kak Bugno wu3 Tabmuubl 10, pa3paOoTaHHas TEXHOJOTHUA HMEET psI
NPEeUMYIECTB,  TMOJyYEHHE  aprojujga MNpu  KOMIUIEKCHON  mepepaboTke
YTIEKUCIOTHOTO KCTPAKTA MOJIBIHYU TJIAJKON MO3BOJISIET pallUOHATIBHO HCIIOIb30BATh
JIEKApCTBEHHOE CHIPhE TMOJBIHU TJIAJIKOW, KPOME TOTO, OTCYTCTBHE JKCTPAKIIUH
PaCTUTENBHOTO CHIPbS, BOJHO-CIIMPTOBON OOpaOOTKM M OMOJHUTEIHHOU (hiier-
xpoMarorpaduueckon OUYHCTKHU MIO3BOJISIET CYILIECTBEHHO COKpaTUTh
MPOJIOIKUTEIBHOCTh TEXHOJIOTMYECKOr0 Mpolecca W HCKIIOUUTH HMCIOJIb30BAHHE
TOKCUYHBIX pacTBopuUTenei (0eH3o1, xjopodopM), IpH 3TOM, MPOU3BOIUTEIHLHOCTD
TEXHOJIOTUYECKOT0 Ipoliecca NoBkIaeTcs B 4,6 pasa.

Takum ob6paszoMm, paspaboTaHa pecypcocOeperaromias TEXHOJIOTHS TOTyUICHHUS
CyOCTaHUMU aprojuja Ha OCHOBE KOMIUIEKCHON mepepadOTKH YIJIEKUCIOTHOTO
HKCTpPAKTa TMOJBIHA TIJIAJIKOW, BHEIPEHUE KOTOPOH TO3BOJISIET palMOHAIBHO
WCIIOJB30BaTh  JICKAPCTBEHHOE  ChIPbE€  MOJBIHM  TJAAKOM U TOBBICUTH
MPOM3BOAUTEIILHOCTh TEXHOJOrM4Yeckoro mpouecca B 4,6 paza. IIpenmyiectsom
pa3zpaboTaHHOU TEXHOJIOTUU SIBJISICTCS Jydias MIPOU3BOJUTEIILHOCTh
TEXHOJIOTUYECKOTO npolecca u 3HAUUTETHHOE YMEHBIIECHUE ero
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MPOJIOJDKATEILHOCTH, OTCYTCTBHE TOKCHYHBIX PAaCTBOPHUTENICH, COOTBETCTBUE
TpedoBanusiMm GMP.

5.3 YcTaHoBIeHHe CTPOCHUS MOJIEKYJIbI aproJinaa

CeckBUTEPIICHOBBIN JAaKTOH aproua [3-keto-4,70,6(H)-repmaxp-
1(10),11(13)-nuen-6,12-omua] (91) OTHOCUTCS K TepMaKpaHOBOMY CTPYKTYPHOMY
THUITY.

Apromun (91) mnpencraBiser coOoii 0emoe KPUCTALUTMYECKOE BEIIECTBO
cocraBa Ci5Hy003, Oe3 3amaxa, Temrieparypa tuiaBienus ot 133 mo 135°C, [a] o2
+203,8° (¢ 0,52; xmopodopm). PactBopum B 96% 3TaHONE, OUEHB JIETKO PaCTBOPUM B
ATUJIAlETATe, IPAKTUYECKU HEPACTBOPUM B Bojie [78, ¢. 25].

B UK-cnektpe apromuma (91) mnpHCYTCTBYIOT WHTEHCHBHBIC —ITOJIOCHI
MOTJIOLICHNSI, XapaKTepHbIe Iyt Tpyr 1760 cm™ (kapOGoHmt y-maktona), 1706 cv™ (—
C=0), 2999, 2966, 2928, 2870, 2850 cm™ (—-C—C-), 1663, 1640 (C=C), 1455, 1404,
1387, 1342, 1269, 1241, 1222, 1162 (sk30mMKIMYECKas METUJICHOBas TIpYIINa,
comnpsbkeHHas ¢ kapOoHusioM y-jaktona), 1128, 1107, 1094, 1058, 1009, 971 emt
[78, c.64]. B ynbTponoJETOBOM CIHEKTPE aproyivj MMeeT MaKCHMAJIbHBIA MK
nomomeHus B oomactu 204+2 um (Ig € 5.06), TUMUYHBIA IS SK30LMUKIMYECKOTO
METHIICHA, HAXOASIICTOCSA B CONMPsDKEHMH ¢ KapOouwmioMm [78, ¢.66] [103, c. 11]. Ilo
JaHHBIM 3JIEMEHTHOTo aHanm3a aproiuma (91): maiigeno, %: C 72,58; H 8,06; O
19,36; Beruucneno, %: C 72,63; H 8,09; O 19,40.

B crexktpe SIMP 'H (500 MI'ti, CDCly, 8, m.x., J/T): 5.49 (1H, M, H-1); 3.00-
2.98 (2H, m, H-2a, H-206); 2.77 (1H, m, H-4); 1.26 (1H, M, H-5a); 2.08-2.00 (2H, M,
H-9a, H-50); 3.69 (1H, nn, J=11.4, 2.4; H-6); 2.72 (1H, n, J=10.9; H-7); 1.35 (1H, M,
H-8a); 1.7 (1H, m, H-86); 2.17 (1H, nnn, J=12.7, 5.0, 4.9, H-96); 5.62 (1H, n, J=1.2,
H-13a); 6.29 (1H, n, J=1.6, H-130); 1.44 (3H, ¢, CH5-14); 0.9 (3H, 1, J=6.7; CH3-15).

Crrextp SIMP °C (125,7 MI'y, CDCls, 8, m.1.): 117.69 (z, C-1), 42.48 (1, C-2),
207.78 (c, C-3), 39.89 (n, C-4), 39.54 (1, C-5), 81.75 (u, C-6), 43.58 (n, C-7), 34.87
(1, C-8), 40.30 (1, C-9), 141.08 (¢, C-10), 140.95 (¢, C-11), 169.78 (c, C-12), 122.82
(1, C-13), 15.27 (x, C-14), 18.19 (x, C-15).

Cormacro crektpy SIMP °C, B momekyne (91) wumeercss urects sp’-
ruOpUIN30BaHHBIX aTOMOB YTJIEpOja, ABa U3 KOTOPHIX B BUJIE CHUHTJIETOB BXOMST B
COCTaB KETOTPYMIbl U JAKTOHHOTO KapOoHwmia B obmactu 207,78 u 169,78 wm.n.
COOTBETCTBEHHO. YeThIpe Apyrux oOpa3yroT JABE JABOMHBIC CBSI3U, OJJHA U3 KOTOPBIX
IIPOTOHBI AK30METUJICHOBOW TPYMNIIbl PE30OHUPYIOT B CHIIBHOM Tosie npu 5,62 u 6,29
m.ga. B Buue ayoneroB ¢ KCCB 1.6 m 1.2 I'm cooTBeTrcTBeHHO, a Apyras -
Tpex3aMelleHHas TMposiBiIsgeTcss B obysactu 5,49 M.A. B BuUAE MYJIBTHUILIETA,
XapakTepHbl oJiepruHOBOMY TPOTOHY. HH3KOMOJBHOE TMOJIOKEHUE CUTHAIOB IS
MPOTOHOB IK30METHJICHOBON TPYNIBI YKa3bIBaeT Ha TO, YTO 3Ta TpymIia BXOJIWUT B
COCTaB O-METHJICH-Y-OyTeHONMMaHONW Tpynnbl. CuTrHaNM JAKTOHHOTO MPOTOHA
nposiBisieTcst B Buje ayosera B ooiactu 3.69 m.a. ¢ KCCB 11.4, 2.4 ', Curnanst
MPOTOHOB JBYX METHIbHBIX rpynn otHocarcs npu C-10 B Buae YIIMPEHHOTO
cunraera B oomactu 1.44 m.n. u npu C-4 B Bume nybnera B obnactu 0.9 m.ja. ¢
KCCB 6.7 I'L.
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B cnekrpe AMP Bc MoJiekynbl (91) WMeIoTCs CHUTHABl JICBSTH sp3 -
rUOpUIM30BaHHBIX aroMa yriepoja - Tpu ayosera (81.75; 43.58 u 39.89 wm.n.),
yeThipe Tpuiieta (34.87; 39.54; 40.30 u 42.48 m.1.) u nBa kBaptera (18.19 u 15.27
M.1.). [locnequue otHOocsaTcs K C-15 m C-14 COOTBETCTBEHHO, IPUYEM BEIMYMHA
XUMHYecKoro casura curaaia as C-14 (15.27 m.u.) ceuperensctByeT 0 mpanc-(E)-
KOH(UTYpalMK TpeX3aMeleHHON JBOMHOMN CBSI3H.

Macc-criextp (M/Z, UHTEHCUBHOCTL B %): M 248 (9,28), 230 (2,14), 204 (10),
192 (5,71), 175 (5,71), 161 (2,85), 149 (100), 131 (9,28), 121 (34,28), 107 (11,42), 99
(22,85), 93 (62,85), 79 (37,14), 71 (14,28), 67 (25,71), 53 (40).

OU3NKO-XUMUYECKUE U CIEKTPaAIbHbIC MOKA3aTEeIN aproJivjia COOTBETCTBYIOT
JTaHHBIM paHee OImyOJIMKOBaHHBIM B uTepatype [101,102,104].

Takum oOpazom, CTpoeHHE aprojuja A0Ka3aHO Ha OCHOBaHWM JaHHBIX MK-,
Y®-, Macc-ClIeKTpOMETPHH, 'H-, ®C- SIMP-cniekTpoCcKOnuu, 3JIEMEHTHOTO aHAJINA3A.
Onucanble (U3UKO-XMMHUYECKHE U CHEKTpaJbHbIE IMOKa3aTeldu aprojiuaa, OyayT
WCIIOJIb30BAaHbl TIPU  pa3pabOTKe I[OKa3aTese KauecTBa U CTaHJapTU3allUU
cyOCTaHIIUU aproua.

5.4 Pa3padoTka noka3zareeil kKauecTBa CyOCTAHIMH aproJiuaa

KadectBo cyOcTaHiuM 3aBUCUT OT TIPOBEJIEHUS KOHTPOJS KayecTBa,
UCIIOJIb3YEMBIX METOJIOB aHajiu3a U TpPeOOBaHMM, M3JIOKEHHBIX B HOPMATHUBHBIX
JIOKyMEHTaX Ha CyOCTaHIIUIO.

Ha  ocHoBaHMM  TNpOBENCHHBIX  (PUBMKO-XUMUUYECKUX  HCCIICIOBAHUIN
pa3paboTaHa crnenu@ukamus KayecTBa Ha CyOCTaHIMIO aprojuja. Pe3ynbrarsbl
npejcTaBiieHbl B Ta0uie 11.

Crenudukanus kauecTBa CyOCTaHIIMM aprojiujaa BKIIOYAET B ce0s CIAeAYIOIINE
MOKa3aTelu:

Onucanue. benoe KpuctaIndeckoe BeIecTBo, 6e3 3amaxa.

Pacmeopumocms (I'® PK I, 1. 1, 1.4). PactBopum B 96 % 5TaHOINIE, OYCHD
JIETKO paCTBOPHUM B dTHJIAIIETaTe, PAKTUYECKH HepacTBopuM B Boje [78, T.1, c. 25].

Hoeumugpuxayus:

NudpakpacHpiii CHEKTp MOTJIOMICHUS 00pasiia, IMOJIYYEHHBIM B JUCKAX C
6pomucmoim kanuem (1:100) B obmacti 4000 - 500 oM™, OTMEHAIOTCS MOJNOCHI
norsorieHus npu 1760 (kapbonun y-maktona), 1706 (—C=0), 2999, 2966, 2928,
2870, 2850 (—C—C-), 1663, 1640 (C=C), 1455, 1404, 1387, 1342, 1269, 1241, 1222,
1162 (sK301IMKIMYECKass METHJIEHOBas TPYINA, COMpsHKEHHas ¢ KapOOHWIOM Y-
nakTona), 1128, 1107, 1094, 1058, 1009, 971 (I'd PK I, 1. 1, 2.2.25) [78, c.64].

Cnektp morjiomeHuss B yiubTpaduonetoBoit ob6mactu 0.01% pactBopa
aproiuaa B 96% omanone P B npenenax 200 - 400 HM MMeeT MaKCUMAJIbHBIA UK
npu 204 £2 uam ('@ PK I, 1. 1, 2.2.25) [78, ¢.66] [103, c. 11].

K 10 mr apronuaa npubassitor 1 karumo 1% pactBopa eanununa P B kuciome
ceprou P, 4epe3 3-5 wMuH TOSABISETCS KpPacHO-(PHUOJIETOBOE OKpAIIMBAHHE
(Tepmenonn) [79, ¢.715].

Temnepamypa naasnenus (I'® PK 1, 1. 1, 2.2.14). Ot 133 no 135°C [78, ¢.53].
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Ta6muma 11 — INokazaTenu kayecTBa CyOCTaHIIUU aproJiujia

[Tokazarenn Meron HopMa oTkIoHeHsii Cepus
KayecTBa WCIIBITAHUI 010317 020317 030317 040317 050317
1 2 3 4 S) 6 7 8
Onucanue BusyanbHo benoe kpucramimueckoe BEHIECTBO, Coort-er Coort-er Coort-et Coort-er Coort-er
0e3 3anaxa.
PacTtBOpH ['®PKI,1.1,1.4 | PactBopum B 96% 5TaHONE, OYCHH Coot-eT Coot-eT Coot-eT Coot-eT Coot-eT
MOCTh JIETKO PacTBOpPUM B  O3THUJIALIETATE,
MIPAKTUYECKH HEPACTBOPUM B BOJIE
WUnentudpu HK-cniekrpodo HK-cnekrp: 1760 (C=O vy-nakrona), Coort-er Coort-er Coort-et Coort-er Coort-er
Kallys: TOMETpHH, 1706 (-C=0), 2999, 2966, 2928,
- aproJIua I'ePKI, 1. 1, 2870, 2850 (-C-C-), 1663, 1640
2.2.24 (C=C), 1455, 1404, 1387, 1342, 1269,
1241, 1222, 1162 (3x301MKIMYECKAs
METHUJIE HOBasl TPYIIa, COMPSKEHHAS C
KapOoHWJIOM Y-naktoHa), 1128, 1107,
1094, 1058, 1009, 971
- aprojuj YO- Y®-cnekrp: 20442 uwm. Coot-et Coot-et Coot-er Coot-et Coot-et
CHeKTpo(oTOMET
pus,
['® PK I, 1. 1,
2.2.25
- reprieHouasl | B coorBerctBum | K 10 mr aprommpa mnpubasnstor 1 Coort-er Coort-er Coort-eT Coort-er Coort-er
c AHJ karmmo 1% pactBopa BanmnuHa P B
kuciore cepHod P, yepes 3-5 wmuH
TIOSIBIISICTCS KpacHO-(HOJIETOBOE
OKpaIiMBaHue (TepreHOUIbI).
Temmeparypa |I'd PK I, 1. 1, | Ot 133 no 135 °C 133-135 134-135 133-135 134-135 133-134
TJIaBJICHUS 2.2.14
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[Tponomxkenue Tadmuupl 11

1 2 3 4 5 6 7 8
Bona I'd PK I, T 1, | He 6omee 0.5% 0,19 0.18 0,25 0,28 0.37
2.5.12
OcraTouHble I'X, He 6omee 0.5% 0,03 0,03 0,05 0.02 0.07
pactBoputesn | I'® PK I, 1. 1,
(sTanon) 2.2.28
PoncrBenunie | BOXKX He 6oee 1.0% 0.52 0.51 0,55 0,63 0.51
pUMECHU I'd PKI, T 1,
2.2.29
Konnuectsen B cootBerctBHu | He Menee 98.0% 99,26 99,28 99,15 99,07 99,05
HOE ¢ AH/I
onpeeacHue
Ucnpitanue I'®d PK I, 1. 1, | CoorBerctByer TpeboBanusm '@ PK | Coot-er Coort-eT Coort-er Coort-et Coort-et
mukpobuonoru | 2.6.12 u I'd PK | I, T. 1, 5.1.4, kareropus 4 B.
YeCcKoi It 2,2.6.13
YHUCTOTHI
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Booa. He 6oiee 0.5% (I'® PK I, T 1, 2.5.12). Onpenenenne npooasat u3 0.150
r oOpasma apronuaa [78, c.163].

Ocmamounvle pacmeopumenu (amaron). OnpeneneHne MPOBOAST METOAOM
razoBoii xpomarorpadpuu (I'd PK I, 1. 1, 2.2.28) mo meroauke [105, ¢ 457]

ConeprkaHue 3TaHosa B cyOcTaHIuu coctapiisieT He 6oiee 0.5 %.

Konuuecmesennoe onpeoenenue. [IpoBogsar METOIOM JKUJTKOCTHOU
Xxpomatorpaduu, OCHAIIEHHOW yIbTpadHoaeTOBBIM AcTekTopoM (2.2.29) [105, c.
490].

Hcnvimyemviii pacmeop. 25.0 Mr cyOCTaHIIMM aproJidjia MOMENIAIOT B MEPHYIO
K00y, pacTBOPSIOT W JIOBOJIAT MOOWIBHON (a3oii mo obbema 25.0 Mo,
nepememmuBatot [105, c. 490].

Pacmeop cpasnenus. 25.0 Mr crangapTHOro oopasiia aproyiujaa moMeniaT B
MEpPHYIO KOJIOY, PacTBOPSIIOT M JTOBOAAT MOOMIbHOU (a3oil 1o obdbema 25.0 mui,
nepemernmBaiot [105, c. 490].

Xpomatorpadgupytor mo 20 MKJI HCHBITYEMOTO pacTBOpa U pacTBopa
CpaBHEHMsI, TIoJIy4ast He MeHee 5 xpomarorpamm [105, ¢. 490].

VYcaoBus poBeIeHUs aHalM3a P KOMHATHOM TeMIeparype:

— konoHka Zorbax SB-Cig (4,6x150 MM) c coumepxaHueM copOeHTa H
pa3MepaMu YacTHIl 5 MKM;

— MoOubHas (asa: aneroHuTpmit — Boaa (1:1);

— Y®-nerexktupoBanue - 204 HwM;

— CKOpOCTh MOOMITbHOM (a3wl — 0,5 mur/muH [105, ¢. 490].

Conepxanue apronuaa (X) B cyOCTaHIIMM, B MPOLEHTAX PACCUUTHIBAIOT IO
dopmye (2) [105, c. 491]:

_ mpeg: ST'P

(2)

mrg-Sg

rae: St — Mo s TMKa aprojujaa Ha XpoMaTorpaMMe HUCIIBITYEMOTr0 PacTBOPA;

Sgr — TIOMmAAbL MK apTojIkaa Ha XpOMaTorpaMMe pacTBOpa CPaBHCHUS,

Mg — Macca HaBECKH aproJiijia B paCTBOPE CPABHEHUSI B MUJUTUTPAMMAX;

mq — Macca HaBECKM CYOCTaHIIMM aprojikjaa B HCHBITYEMOM pacTBOpe B
MUJUTATpaMMax;

P — coneprkanue aproimma B CTaHZApPTHOM OO0pasiie aprojuaa B Iepecuere Ha
0e3BoHYIO cyOcTaHIuio B mporentax [105, ¢. 491].

IIposepka npucoonocmu xpomamoepaghuueckou cucmemvr (I'@ PK I, T. 1,
2.2.28): mpUrogHOCTh XpOMATOrpauUecKOr CHCTEMBI OMNpEACIsIeTCS 0 IHKY
aproyma, st KOTOporo KodhPHUIueHT CUMMETPHUH JTOHKeH cocTaBiaATh MeHee 2.0,
OTHOCUTEJIBHOE CTaHJIApTHOE OTKIOHeHHEe MeHee 2.0% ¥ 4YhMcIo  TEeOpPEeTHYECKHX
TapeIoK JOJLKHO cocTaBiath 6omee 2000 [105, c. 490].

VY CTaHOBJICHO, YTO COJEpPKAHUE apTroJIuaa B CYOCTAaHIIMN COCTABIIsET HE MEHEE
98 %.

Poocmeennvie npumecu. OnpenencHue MPOBOAAT METOJIOM KHUIKOCTHOU
xpomarorpadpuun (I'® PK, 1.1, 2.2.29) B yciOBHSX, ONHCAHHBIX B pasjeie

68



«KonuecTBeHHOE OMpeeieHne» 3a HWCKIIOYCHUEM TPUTOTOBIICHUS pPacTBOpa
cpaBuenus [105, c. 385].
Pacmeop cpasnenusa. 30.0 mr cyoctanuum aprojuga u 0.3 mr apriabuHa
PacTBOPSIOT B MOABIKHOM (paze 10 oobema 25.0 M u nepemernmaroT [105, ¢. 385].
CopmepxaHne TMpUMECei B  HCIOBITYEeMOM pacTBOpe, B  MPOICHTaX,
paccuntsiBaioT o ¢opmyite (3) [105, ¢.385]:

S
X =55 100 (3)

rae. Sy — cymma IUIOIIafed MUKOB MpUMEcCe Ha XpomaTorpaMMe HCIBITYeMOro
pacTBopa;

S — mIomaap MUKa aprojiujaa Ha XpoMaTorpaMMe HCIBITyeMoro pacteopa [105,
c. 385].

Conepxanre CyMMBI IIpuMeceit 10JKHO ObITh He 6osee 1.0%.

Hcnvimanue muxpobuonocuueckol yucmomosl TPOBOAAT HaA HAIWYAC B
cyOcTaHIIUM OOIIEro Yuciia KU3HECIIOCOOHBIX a’dpOOHBIX MHUKPOOPTaHW3MOB W Ha
orcryrcrBue E. coli u Salmonella cornmacno meronuke I'd PK I, 1. 1, 2.6.12 u I'dD
PK I, 1. 2, 2.6.13 [78, c.176], [79, c. 32] CyOcraHius J0/DKHA COOTBETCTBOBATH
tpeboBanusm ' PK I, 1. 1, 5.1.4, xareropus 4 B. [78, ¢.480].

VYcaoBus TPOBEACHUS  JTOJITOCPOYHBIX  WCIBITAHUNH Ha  CTaOMJIBHOCTH
MaKCUMaJTbHO  TPHUOTMKEHBI K  MPEANOJIaracMbIM  yCIIOBUSAM  XPaHCHHUS
JIEKapCTBEHHOTO CPEJICTBA B CETH paCIpe/IeNICHUs: TeMIlepaTypa XpaHeHus: He Ooiiee
25°C, oTHOCUTENBHAS BIAXHOCTH 25+5% (Tabnuna 12).

OCHOBHBIMH TIapaMeTpaMM [OKa3aTeJeil KauecTBa aprojiuja B Ipollecce
XpaHeHHs OBbUTU: OINUCaHWEe, pPACTBOPUMOCTb, WJCHTU(DHKAIMA, TeMIeparypa
TJIaBJICHUS, BO/IA, OCTATOYHBIE KOJIMYECTBA OPTaHUYECKUX pPacTBOpUTENEH (ITaHOM),
POJICTBEHHBIE IPUMECH, KOJIMYECTBEHHOE coziepkaHue aproyvma.
[Tpo10KUTETEHOCTE KOHTPOJISI KadecTBAa CyOCTaHIIMM COCTaBiisija 27 MECSIEB C
MIEPUOINIHOCTHIO OJIMH pa3 B KBapTall.

B mporiecce xpaHeHHsI KaKUX-JIHOO CYIIECTBEHHBIX M3MECHEHHUH B TIOKA3aTEIIAX
KauecTBa He OOHApY)KEeHO. BEHIIBIECHHBIC OTKIOHEHHUS B OTIACIBHBIX MOKA3aTeNSIX HE
MPEBBIIIAIOT IONYCTUMBbIE MIpeebl (Tadnuma 12).

[To pesymbraTamM WCCIACAOBAHHMS ONPEICICH CPOK XpaHCHHS CYyOCTaHIMH
aproiujaa 24 Mecsia.

Takum o6pa3om, paspadortan mpoekt AHJI PK u mpoBenena cranmaptuzanus
cyocraniuu aproiauaa (Ilpunoxenue B).
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Ta6muma 12 — Pe3ynbTarsl HCClIeIOBaHMS CTAOMILHOCTH CyOCTaHITMN aproJin/ia

OcTaTo4YHbBIE KOJIU Konmue
Temmnepa PoncrtBen
Homep Cpok Orcatie PactBO Wnentudu Typa Bona HECTBA OPraHHIeCKHX Hble CTBEHHOE
XpaHCHHS PUMOCTD Karus pacTBopuTenen ompene
cepuu (MecsEY) IIJIaBJICHHS (starom) MPUMECH eHie
Hopwmb! oTkionenuii no npoexkry AHJI
1 2 3 4 5 6 7 8 9 10

Cepus HaY Coor-er Coot-er Coor-er 133-135 0.20 0.12 0.41 99.27
010317 | 3 mec. Coort-eT Coort-eT Coot-eT 133-135 0.21 0.15 0.42 99.22
6 mec. Coort-er Coort-er Coort-er 133-135 0.23 0.17 0.48 99.14

9 mec. Coort-er Coort-er Coort-er 134-135 0.29 0.21 0.49 99.01

12 Mmec. Coort-eT Coort-eT Coot-eT 134-135 0.31 0.26 0.58 98.85

15 mec. Coort-er Coort-er Coort-er 133-134 0.35 0.27 0.60 08.78

18 Mmec. Coort-eT Coort-eT Coot-eT 133-134 0.36 0.29 0.67 98.68

21 mec. Coort-er Coort-er Coort-er 133-135 0.37 0.30 0.72 08.61

24 mec. Coort-et Coort-eT Coort-er 134-135 0.40 0.38 0.80 98.42

27 Mec. He coot-er Coot-eT Coort-eT 133-135 0.40 0,35 0,85 98.40

Hay Coort-er Coort-er Coort-er 134-135 0.16 0.12 0.17 99.55

Cepus 3 mec. Coort-er Coort-er Coort-er 134-135 0.20 0.15 0.19 99.46
020317 | 6 mec. Coot-eT Coot-eT Coot-eT 134-135 0.21 0.21 0.20 99.38
9 mec. Coot-eT Coot-eT Coort-eT 134-135 0.23 0.26 0.35 99.16

12 mec. Coort-er Coort-er Coort-er 134-135 0.30 0.27 0.39 99.04

15 mec. Coort-eT Coort-er Coort-er 133-134 0.33 0.29 0.50 08.88

18 mec. Coot-eT Coort-eT Coort-€eT 133-135 0.35 0.30 0.65 98.70

21 mec. Coort-eT Coort-er Coort-er 134-135 0.37 0.31 0.78 98.54

24 mec. Coort-eT Coot-eT Coort-€eT 134-135 0.42 0.32 0.89 98.37

27 mec. He coot-et Coort-er Coort-er 133-135 0.43 0.30 0.92 98.35

Cepus Hau Coot-er Coot-er Coot-eT 133-135 0.15 0.15 0.42 99.28
030317 | 3 mec. Coort-er Coort-er Coort-er 133-135 0.17 0.17 0.54 99.12
6 mec. Coort-er Coort-er Coort-er 134-135 0.21 0.19 0.63 98.97
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[Tponomxkenue Tabauupl 12

1 2 3 4 5 6 7 8 9 10

9 mec. Coot-eT Coort-eT Coot-eT 133-135 0.25 0.25 0.70 98.80

12 mec. Coort-er Coort-er Coort-er 133-135 0.35 0.29 0.78 08.58

15 mec. Coot-eT Coort-eT Coot-eT 134-135 0.36 0.31 0.80 98.53

18 mec. Coort-er Coort-er Coort-er 133-135 0.39 0.35 0.82 98.44

21 mec. Coort-er Coort-er Coort-er 133-135 0.40 0.40 0.90 98.30

24 mec. Coort-eT Coot-eT Coort-eT 134-135 0.45 0.42 0.92 98.21

27 mec. He coot-er Coort-er Coort-er 133-135 0.42 0.40 0.98 98.20

Cepus Hay Coot-et Coot-et Coot-er 134-135 0.12 0.20 0.45 99.23
040317 | 3 mec. Coort-er Coort-er Coort-er 133-135 0.21 0.21 0.46 99.12
6 Mec. Coort-eT Coort-eT Coort-eT 133-134 0.25 0.25 0.52 98.98

9 mec. Coort-er Coort-er Coort-er 133-134 0.26 0.26 0.56 08.88

12 mec. Coort-er Coort-er Coort-er 133-134 0.30 0.29 0.69 08.72

15 mec. Coot-eT Coort-eT Coort-eT 134-135 0.32 0.35 0.78 98.55

18 mec. Coort-er Coort-er Coort-er 134-135 0.35 0.39 0.80 08.46

21 mec. Coot-er Coort-eT Coort-er 133-135 0.37 0.40 0.85 08.38

24 mec. Coort-er Coort-er Coort-er 133-134 0.48 0.46 0.90 08.16

27 Mec. He coot-eT Coort-eT Coort-eT 133-135 0.45 0.50 0.96 98.09

Cepus Hay Coot-er Coot-et Coot-er 133-134 0.14 0.14 0.63 99.09
050317 | 3 mec. Coort-er Coort-er Coort-er 133-134 0.17 0.18 0.69 08.96
6 Mec. Coort-eT Coort-eT Coort-eT 134-135 0.19 0.16 0.70 98.95

9 mec. Coort-eT Coort-er Coort-er 133-135 0.20 0.17 0.72 98.91

12 mec. Coot-er Coort-eT Coort-er 134-135 0.28 0.20 0.79 98.73

15 mec. Coort-eT Coort-er Coort-er 133-135 0.29 0.27 0.89 98.55

18 mec. Coot-eT Coort-eT Coot-eT 133-135 0.35 0.30 0.90 98.45

21 mec. Coort-eT Coort-€eT Coot-eT 134-135 0.39 0.35 0.92 98.34

24 mec. Coort-eT Coort-er Coort-er 133-135 0.40 0.38 0.95 08.27

27 Mec. He coot-eT Coort-eT Coort-eT 133-135 0.40 0.39 0.98 98.23
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5.5 Pa3pa0oTka ONbITHO-IPOMBINLJIEHHOI0 PerjaMeHTa Ha NMPOU3BOICTBO
CyOCTaHIIMM AProJiia HA OCHOBE KOMILICKCHON mepepadoTKH yIrJeKHCJI0THOIO
IKCTPAKTA MOJIBIHU IIaIKOM

Ha  ocHOBaHMM  TONyYEHHBIX  pPE3yJbTaTOB  pa3pabOoTaH  OMNBITHO-
MPOMBIIIUICHHBIA PErjlaMeHT Ha TMPOM3BOJICTBO CYOCTaHIIMU aprojuja Ha OCHOBE
KOMILJIEKCHOM ~ TepepadOTKU  YIJIEKUCIOTHOTO  AKCTpPaKkTa TMOJIBIHU  TJIaJKOM
(ITpunoxxenne B). Pa3nensl, BKIIOYEHBI B OINBITHO-TPOMBIIIJICHHBIN pEriaMeHT
coryacHo [96].

Haumenosanue npooyxkyuu. CyOcTaHius aproauja.

OcHnoenoe  HasHaueHue npooykyuu. CyOcTaHUUs JJisI  U3TOTOBJICHUS
JIEKapCTBEHHOI'O  CPEACTBAa  MPOTHBOOIYXOJEBOTO,  IPOTUBOBOCHAIUTEIBHOIO
JICVCTBHS.

Kpatkoe omnucanue BHEHMIHEr0 BHAA M (U3MKO-XMMHYECKUX CBOMICTB
MPOAYKITUW OIIMCAHBI B pasjelie 5.4,

HcxonHbIM ChIppEM I TPOU3BOJACTBA CYOCTaHIIMU aprojiuja sIBJISETCS
dbpakuus Ne 1 mocine paszgeneHust yrieKUCIOTHOTO SKCTPAKTa MOJBIHU TJIAJIKOW Ha
OBICTPOM LIEHTPOOEKHOM Xpomartorpade pacrpeneacHus.

Ha pucynke 5 mnpencraBieHa TEXHOJIOTMYECKAsT CXeMa IPOU3BOJICTBA
CyOCTaHIIMM aprojiujja Ha OCHOBE KOMIUIEKCHOW NepepabOoTKU YTIEKUCIOTHOTO
HKCTPAKTA MOJIBIHY TIaJKOM.

Cmaouu ecnomozamenvHulx pabom [96, c. 263]

BP.1 IloaroroBka ppakiuu Nel yriaekucioTHOro 3KCTpakTa MOJBIHU TIIaJIKOH,
CUJIMKArelis, SJ0eHTa

BP 1.1 IloaroroBka @pakuuum Nel yriaekucIOTHOrO 3KCTPaKTa MOJIbIHU
TJIAIKOM

BsgemmBatotr 24,0 xr (maptusimu no 1,19 kr) ¢paxuum Nel yriekucioTHOro
AKCTPAKTA MOJIBIHM IIaJKOM, coAepskailei aproiua u nepenarot Ha TIT 1.

BP 1.2 IloagroroBka cuinkaress

Cunukarens mMapku KCK (we 6enee 0,3 MM) IpOKaJIMBAaIOT B CYX0>KapOBOM
mkady mpu remneparype 300-400°C B reuenue 24 yacos. [IpokanieHHbIN CHUIMKAreb
Mmaccoit 360,0 kr nepenatot Ha TII 1.2.

BP 1.3 IloaroroBka 3iroeHTa

JlJis MOATOTOBKU AJMIOCHTA Ui (preni-xpoMaTorpapuueckoro pasjeieHus Ha
KOJIOHKE C CHJIMKAarejaeM OTMEPSIIOT MEPHBIM IUIMHAPOM 00beM dTuianerara 14,0 i
u o0wveM mnerponeitHoro 3¢dupa 186,0 1 cMemmBaioT B OyThUIe, TIIATEIHHO
MEpEMENINBAIOT B TeUeHUE 5 MUH U niepegator Ha T1I 1.2.

BP.2  IlogroroBka  aproiaujga  TEXHHUYECKOIO,  pacTBOpUTENS  JJIs
NepeKPUCTAILTU3 AU

BP 2.1 B3pemuBanue aproiauja TEXHUYECKOTO

B3pemmBatot 0,1 kr apronuaa texauyeckoro u nepeaatot Ha TIT 2.3.

BP 2.2 [loaroroBka pacTBOpHUTENS AJi NEPEKPUCTATIIN3ALNAN

B mepnbiii mumnHap npuimBarot 0,5 1 96% cnupTa 3THIIOBOrO M NEpENaroT Ha
TII2.1.
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BP 1.1 [ToaroroBka pakuuu
Kt Nel yrnekucnornoro
AKCTPAKTAa MOJIBIHU —
Tnankon BP.1 [MoaroroBka pakuun
BP 1.2 TToATOTOBKA Kt Nel yriekucinoTHOrO
Kt CHITHKAL IS < SKCTPAKTa MOJIBIHU
IIagKOH, CUIIMKAreis, [
BP 1.3 IToaroroBka »aroeHTa DIIFOEHTA
Kt <
BP 2.1 B3BemmBanne
Kt aprojamuaa
TEXHI/I‘I@CKOFO BP.2 [Toaroroska aproau
Kt Ja TEXHUYECKOrO,
BP2.2 IToaroroska PAaCTBOPUTCIIA U
Kt pacTBOpUTENS VIS MePEKPUCTATIIU3AIUN
MepeKpPUCTATUIN3ALUN
TII | IlonroroBka dpakumu Ne 1
1.1 | yrieKkucmoTHOTO 3KCTPaKTa
Kt | moisHU riagkod Ui <
KOJIOHOYHO# XpoMaTtorpaduu TIL1 dnemr-xpoMarorpa
Kt (buueckoe pazaeneHue
TII 1.2 | Kononounas ¢paxuuu Nel yriekuc Ml
Kt ¢nemr-xpomarorpadus JIOTHOTO 3KCTpaKTa
TTOJIBIHHU TJIAAKOMN
TIT1 1.3 | C6op u ymapuBaHue <
Kt (ppaxitmii [oTepu
> eKyrepara
TII2.1 | PactBopenue u > perymep
Kt KpUCTAJIU3ALIHS
TIT2.2 BricymmBanue < IFI;H-z K Hepexpucran
KT, Kx, | ouumennoro aproiuaa T X Al
Km aproiuga
TI12.3 B3BemmBanue TEXHUYECKOTO
Kt CyOCTaHIIMH aprojuaa
P Y
YMO 1.1| dPacoska B OaHKHU
Kt YMO.1 YnakoBka 1
Kt MapKHUpOBKa
YMO 1.2| MapkupoBka < cyOcTaHIn
Kt aproyimia
KT — KOHTpOJIb TEXHOJOTMYECKUI ¥
KM — KOHTpOIIb MUKPOOHOTIOTHYECKUIT Ha ckan

KX — KOHTpOJb XUMHUECKHUIA

PI/ICYHOK 5 — TexHoJIOrHUecKas cxema IMpOnU3BOACTBA CY6CTaHHI/II/I aprojimaga Ha
OCHOBE KOMIIJIEKCHOM Hepepa6OTKI/I YIJIIEKHUCIIOTHOI'O 3KCTPAKTa IMOJbIHA FH&,HKOﬁ
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Cmaouu mexnonocuuecxkoeo npoyecca [96, c. 263]

TII.1 ®nem-xpomaTtorpaduyeckoe paszneneHue Gpaxkiuu Nel yriekucioTHOro
AKCTPAKTA MOJIBIHYU TJIAJIKON

TIT 1.1 TlomroroBka ¢pakuuu Nel YIJIIEKUCIOTHOTO 3KCTPaKTa IMOJIBIHU
TJIaJIKOM ISl KOJIOHOYHOM XpomaTorpapuu

Opaxiuio No 1 yriekucioTHOTO SKCTpakTa MOJBIHU Tiaaakoil maccoit 24,0 kr
MOMEIIAIOT B eMKOCTh 00beMOM 50 J1 U 100aBISI0T CHIIMKArellb B COOTHOIIeHUH 1:1
(24,0 kr) W TIIATENBHO IEPEMEIIMBAOT O TIOJYYCHHUS OJHOPOIHOW MacCH.
Opakunto Ne 1 ¢ cuimkareiaeM B3BEIIMBAIOT, €ro Macca coctaBisieT 48,0 xr u
nepenaror Ha TII1 1.2

TII 1.2 Kononounas ¢raem-xpomatorpadus

Xpomatorpaguueckass  KOJIOHKA  3allOJIHSETCS  CUJIMKarelieM  «CyXUM
crocoOoM», a WMEHHO, B XpoMmaTorpaduyecKyro KOJOHKY 3ackimaercs 360 kr
cHIMKaress B cooTHoieHue 1:15 (macca ¢paxiuu:agcopOeHTa), 3aTeM B KOJOHKY
3aChINA0T CYXYI0 OUMIICHHYIO (PPaKLUIO C CHJIMKArejaeM. 3ajMBaloT AIIOCHT (CMeCh
syTunaneTat:nerposeiiHii 3gup=1:19). KogoHKy »/0HpyIOT CMEChIO METPOJICHHBIN
adup-stunanerat=17:3. Cobupator ¢ppakuuu oo6bemom 1,0 1 u nepenaror Ha TII 1.3.

Bcero mapamiensHo 3arpyxkatoT 161 xpomatorpaguueckux KOJOHOK JIJist
xpomatorpadupoBanusi 24,0 kr dpakuuu Ne 1 yraekucIOTHOrO SKCTPaKTa MOJBIHU
TJIAJKOU.

TII 1.3 C6op u ynapuBanue Qppakuui

@®pakuuu, noxydeHnsle Ha TII 1.2, ymapuBaroT Ha pOTOLIMOHHOM HCHApPUTENE
RV 05 basic. Cyxoii ocratok ¢pakuuii koHTpoiaupyror mo TCX. ®pakmuu,
coJieprKalllie aproyivjl, 00beIUHSIOT dTUIIalleTaToM U nepenaroT Ha TIT 2.1.

TII.2 Ilepexpucramnu3anus aprojnia TEXHUYECKOTO

TII 2.1 PacTBOpeHUE 1 KpUCTaINIU3ALUA

Aproiu TeXHMYECKUW, moiaydyeHHbli Ha craguu TII 1.3, moasepraroT
nepekpuctammzauuu U3 96%-Horo cnupra sTwioBoro. IIpu HarpeBaHuu B
ucnaputenbHyo Kosoy co 0,1 Kr apronmjga TEXHHYECKOIO MOCTENEHHO N00aBISIOT
0,5 1 96%-HOr0 cCHUpTa STUIOBOTO, Jajnee KOJI0y OXJIKTAIT J0 KOMHATHOM
temreparypel. llpm 3TOM BBIMAmarOT KpucTaUIbl aproiuaa. Kpucrammdeckuit
OUMILIEHHBIN aproyuj nepenaercs va TII 2.2.

TII 2.2 BeicynivBaHue OYUIIIEHHOTO aprojuaa

Ha mepBom srtame aprosuj BbICYIIMBAIOT Ha (uibTpoBaibHOM Oymare. Ha
BTOPOM 3Talie - B BaKyyMHOM CYIIMJIBHOM WIKady 10 MOCTOSHHON MAaccChl
(remneparypa 40 °C). Apronu 10JKE€H UMETh BUJI UTJIOBUAHBIX KPUCTAIIOB O€10r0
1BeTa 0e3 3amnaxa.

CrannapTu3zanus cyoCTaHIIMM aprojuaa NpoBoauTcs coraacHo npoekty AH/I.

TII 2.3 B3pemmBanue cyOCTaHIIUN aproJiva

B3BemmBatoT Ha Becax no 50 r cyOcTanuu aproiuaa u nepegatot Ha YMO 1.

Cmaouu ynakosvieanusi, mapxuposwvieanus, omepysxu [96, c. 263, ¢. 317]

YMO.1 YnakoBka u MapKHUpOBKa CyOCTaHIIMH aprojna

YMO 1.1 ®dacoBka B 6aHKH

PacdacoBka cybcrannmm 3dupHoro Macia mpoBoauTcs no 50 r B OaHKH H3
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crekiaomacchl  Tuma bB-60-28-OC ¢ HaBHHUMBAIOMIMMUCS  IUIACTMACCOBBIMU
Kpbimkamu [98].

YMO 1.2 Mapkupogka [96, c. 263, ¢.317].

Ha »TukeTkH yKa3pIBalOT HAMMEHOBAaHWE OpraHU3AIUU-TIPOU3BOIUTEII,
azipec, CTpaHy, TOBapHBIM 3HAK, Ha3BaHHE Tperapara Ha TOCYIapCTBEHHOM, PYCCKOM
U aHTJIMACKOM SI3bIKaX, Maccy Tpernapara, YCIOBHUS XpaHEHUS, PETUCTPAIIMOHHBIN
HOMEp, HOMEp cepuH, Cpok rogHoct [99]. YakoBku mepearoT Ha CKIIaI.

Takum oOpa3om, pa3paboTaH M YTBEPKIAEH ONBITHO-IPOMBIIUICHHBIN
perJaMeHT Ha TMPOU3BOJCTBO CYOCTaHIIMM aprojiija Ha OCHOBE KOMILIEKCHOM
nepepaboTKU YTIEKUCIOTHOTO dKCTpakTa nojbiHu rhaakoit (OIMP-®J[ 65005037P-
06-18).

PecypcocOeperatoiass TEXHOJOTHS TMOJYYEHHS CYOCTaHIIMM aprojuja Ha
OCHOBE KOMIUIEKCHON MepepadOTKH YTJIEKHCIOTHOTO JKCTPAKTa MOJIBIHU TJIaIKON
anpobupoBaHa u BHeapeHa Ha 0Oa3ze TOO «Kaparanauuckuil (apmanieBTHUECKUN
3aBOJI», OPTraHU30BaH BBINYCK ONBITHBIX naptuii ([Ipumoxenue I).
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6 CUHTE3 HOBbIX IPOU3BOJHbIX HA OCHOBE APT'OJIMJIA

3a mocienHue NECATUIICTHS HaOJI0aeTCs IMOBBINICHHBIA HMHTEPEC K XUMHH
CECKBUTEPIICHOBBIX JJAKTOHOB B KAYECTBE MOTECHUIUAIBHBIX OMOJOTUYECKH aKTUBHBIX
coenuHenuid [28]. [Ipm 3TOM OHM CUMTAIOTCS JOCTYIHBIMH, BO300HOBIISIEMBIMU
MaTepHaliaMH JJii XUMUYECKON MOAM(PUKAIMM UX MOJEKYJI U HOBBIX COEIMHEHUMN
JUTSL pa3pabOTKU OPUTHHAIBHBIX CyOCTaHIIUMA.

XuMuyeckass MOAU(PHUKAIUS TePMAKPAHOIUIOB C BBEACHUEM B UX MOJIEKYJIbI
a30T-, XJIOp-, pTOpcoaep)ammx (GyHKIIMOHATIBHBIX TPYII SBISETCS MEPCIEKTUBHON
Ui pa3paboOTKH MPOTUBOTPUOKOBBIX, MPOTUBOBUPYCHBIX U MPOTHBOOIYXOJIEBBIX
IpenapaToB.

Apronua B CBOCH CTPYKType UMeeT psia (QyHITMOHAIBHBIX TPYII, TaKHe Kak,
kerorpynna B nosioxxeHnu C-3, neorinbie cBsi3u C1-C10 B repMakpaHOBOM CKEJETE U
0, [-HEHACBHIIICHHBIA Y-JIAKTOHHBINA IWKI. YYUThIBas OCOOCHHOCTH CTPOCHHUS U
PEaKIMOHHYIO CIOCOOHOCTh (PYHKIIMOHAIBHBIX Tpynn apronuna (91), panee
MPOBENICH Psii XUMUYECKUX MPEBPAIICHHUI €ro MOJIEKYJIbI ¢ ToJlydeHueM 13-amuHo-,
1B, 100-3mokcu- u 1-ruapoxcunpon3BoaHbix [106,107].

B nmponmomxenne paboOT MO HampaBiICHHOW XUMHYECKOM MoauduUKaIiuu
CECKBUTEPIICHOBOIO JIAKTOHA aprojiijia B IJIAHE MOJYyYEHHUsS HOBBIX MPOU3BOIHBIX

HaMH CUHTE3UPOBAHBI 2 AMUHOIIPOU3BOJIHBIX [108-110], 3
raJIOTCHAPUIITTPOU3BOTHBIX [111,112], AMOKCUTIPOU3BOTHOC [111] u
MUPHIAHIIPOU3BOIHOE.

CtpocHME HOBBIX MOJIEKYJ YCTaHOBJICHBI HA OCHOBAHWU (PU3UKO-XUMUUYCCKUX
KOHCTAHT M CIEKTpaJbHbIX AaHHbIX (SAMP '"H u “C, JIBYMEPHBIX CIEKTPOB
IMP 'H-'H (COSY, NOESY) u ®BC-'H (COSY, COLOC), a Traxxe
PEHTTEHOCTPYKTYPHOTO aHAIIN3A.

Tlonyuenue amMuHoOnpou3800HbIX HA OCHOBE AP2ONUOA

C 1uenpio MOJIy4eHHsS] HOBBIX MPOU3BOJHBIX C YIYYIICHHOW WIM W3MEHEHHOU
OMOJIOTUYECKON aKTHMBHOCTBIO CHHTE3UpoBaHbl mpomsBogHbie (92), (93) ¢
dbapmakohopHbIMH aMHHAMH, (QpPAarMEHThI, KOTOPBIC SIBIAIOTCS MNPHUPOIHBIMU
ankajgougamMu (aHaba3uHa U IUTH3HHA).

B pesynbpraTe mpucoenuHeHus aHa0a3WHA W IUTU3WHA TIO0 DK30IUKINYECKON
METUJICHOBOM Tpynme fy-maktoHa aproimuna (91) mo tumy peaknuu Muxasis
obpasyrotcs rubpuaabie Mosiekyisl (92) u (93), coderarommx B CBOEH CTPYKType
dbparMeHTBl — CECKBHTEPIICHOBOTO JIAKTOHA W TPUPOJHBIX aIKaJIOWUJ0B, YTO
MIPUBOJINUT K YCHUJICHUIO YK€ M3BECTHBIX OMOJIOTMYECKUX CBOMCTB JIAHHOTO JIAKTOHA.

Peakumen  Xeka  aproimpga ¢ @ apWITAIOTCHUJIAMUA  CHUHTE3UPOBAH
cootBeTcTBytomui  13-(E)-(mupuauamn)-3-okcorepmakpa-1(10),11(13)-auen-6,12-
onu (94).
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(92) (93) (94)

Tlonyuenue canoeenapuinpou3B00HbIX HA OCHOBE ap2oIUdd

BBenenne aroma ramouga B CTPYKTYPY MOJICKYJBI CECKBHTEPIICHOBBIX
JAKTOHOB BIUSET Ha W3MEHEHHE OWOJIOTMYECKON AaKTUBHOCTU IPEICTaBUTEIICH
JAaHHOTO KJlacca TPHUPOJHBIX coeAuHeHWd. Ha ocHOBe aproinuma B yCIOBHSX
METAJUTOKOMITJICKCHOTO KaTaJln3a, MOJy4eHbl HOBBIE XJIOp-, (hTopnpousBoaHbie (95),
(96), (97). Tak, B3ammomeiictBue aprosmaa (91) c 2-dTopitogobeH3010M B
npucyTcTBUM KaTanusupyemoi cuctembl PA(OAC),-(o-tol)sP-EtsN-JIM®PA npusogut
K 00pa30BaHUIO0 Ma)XOPHOTO Mpou3BoaHOr0 13-(E)-(2-dropdhenmn)-3-okcorepmakpa-
1(10),11(13)-nuen-6,12-omuna  (95) wm  muHopHoro  13-(2)-(2-propdenmn)-3-
okcorepmakpa-1(10),11(13)-auen-6,12-omuna (96) ¢ Beixomom 40,0% wu 2,34%
COOTBETCTBeHHO. B3aumopeiicteue aprommaa (91) ¢ 4-xmopito1o00€H30710M TIPOTEKAET
pPETHOCCIIEKTHBHO ¢ oOpa3oBanmeM 13-apwmiaktona (4R,6R,7S,13E)-13-(4-
xsopdennn)-3-keto-4a,7a,6(H)-repmakp-1(10),11(13)-nuen-6,12-omuna (97) ¢ (E)-
KoH(puryparuei aporiHoi cBsizu C-11(13) (pucyHok 6).

(95) (96) (97)

Pucynok 6 — IIpoctpancTBeHHOE cTpoeHHe MoKy (95) - (97) no naHHBIM
PEHTTCHOCTPYKTYPHOTO aHaIM3a

Tonyuenue snoxcuapeonuoa

JIsi ToNydeHHWss HOBOTO IPOW3BOJAHOTO HAa OCHOBE CECKBUTEPIIECHOBOTO
nmaktoHa aproimupa (91) mpoBegeHa peaknus ANOKCUIAMPOBAHUS C  Mema-
XJIOPHAIOCH30MHOM KUCIIOTOM ¢ 00pa30BaHUEM ITOKCHIIPOU3BOIHOTO aproiuaa (98),
KaK paHee ObLIO MOKa3aHo B cTaThe [106, 71] (pucyHok 7).
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Pucynok 7 — IIpocTpaHcTBeHHOE cTpoeHHe MOJIeKyIbI (98) 1o JaHHBIM
PEHTTEHOCTPYKTYPHOTO aHAIM3a

Takum oOpazom, Ha ocHoBe apromuma (98) cuHTE3UpOBaHO 7 HOBBIX
MOIU(DUIIMTPOBAHHBIX TPOU3BOHBIX, CTPOCHUE KOTOPHIX YCTAHOBJICHO HA OCHOBAHUU
(U3UKO-XUMUUYECKUX KOHCTAHT U CleKTpaibHbIX HaHHbIX (K-, YO-, IMP -1H, -13C,
DEPT, COSY), Macc-CIEKTPOMETPHH, AJIIEMEHTHOTO aHanau3a U
PEHTIEHOCTPYKTYPHOI'O aHaIN3a.

6.1 YcraHoB/jieHHEe CTPOEHHUSI TMOJYYEHHBIX NPOU3BOJHBLIX HA OCHOBeE
aproJuujaa

Yemanoenenue cmpoenust anabasununapeoauda (3-xero-4,7a,63(H)-repmaxp-
1(10)-en-11(13-anabdazunmin)-12,6-omum) (92) [108].

[Ipu »roupoBaHUM CUCTEMOM METPOJICHHBIN 3(uUp:dTUIAIeTaT (COOTHOLICHUE
9:1) Bwimenensl Oenble Kpuctamwibl (92) Boixomom 42%, 1.t 104-107°C
(MepeKpUCTAUTM30BaH U3 dTHJareTaTa-nerposeinoro a¢upa). Ry 0.56 (stunanerar-
sytunoBslif ciupr=4:1). Haiineno: m/z 410.2563 [M]". Beruucieno: m/z 410.2564.

UK-cnextp (KBTI, Hmax, CM'l): 3394, 2931, 2855, 2800, 1766 (C=0O r-naktoHa),
1708, 1591, 1576, 1452, 1425, 1384, 1363, 1325, 1171, 1127, 1100, 1052, 982, 936,
891, 842, 808, 719.

Cnextp SAMP 'H (500 MI'u, CsDsN, 8, m.n., JTm): 556 (1H, m, H-1), 2.98
(1H, o, J=14.6, 6.9, H-2a), 3.04 (1H, m, H-26), 2.59 (1H, knx, J= 8.9, 8.3, 6.9, H-4),
1.31 (1H, ann, J=14.0, 8.9, 4.9, H-5a), 1.86 (1H, ann, J=14.0, 8.3, 2.9, H-56), 3.73
(1H, ymr.c., H-6), 2.01 (2H, m, H-9a, H-7), 1.40 (1H, m, H-8a), 1.54 (6H, M, H-3 a, H-
3'6, H-4'6, H-5"a, H-5'6, H-86), 2.04 (2H, M, H-6"a, H-96), 2.44 (2H, M, H-13a, H-
11),2.86 (1H, ax, J=14.6, 8.3, H-130), 1.45 (3H, ¢, H-14), 0.94 (3H, 1, J=6.9, H-15),
3.09 (2H, m, H-6°6, H-2"), 1.19 (1H, m, H-4'a), 8.81 (1H, m, J=2.0 H-8"), 7.78 (1H,
ar, J=8.0, 1.7, H-10"), 7.28 (1H, nun, J= 8.0, 4.9, 0.9, H-11"), 8.65 (1H, mx, J=4.9,
1.7, H-12).

Crextp SIMP *C (125 MI', CsDsN, 8, m.x.): 118.24 (z, C-1), 42.05 (t, C-2),
208.45 (c, C-3), 39.60 (m, C-4), 37.93 (1, C-5), 83.62 (1, C-6), 41.10 (a, C-7), 32.15
(t, C-8), 40.00 (1, C-9), 140.25 (c, C-10), 46.19 (n, C-11), 177.58 (c, C-12), 55.16 (T,
C-13), 15.48 (x, C-14), 17.71 (x, C-15), 65.46 (x, C-2°), 36.20 (T, C-3"), 24.69 (T, C-
47, 25.55 (1, C-5"), 53.37 (1, C-6"), 150.10 (x, C-8"), 140.37 (c, C-97),135.66 (x, C-
107),123.89 (1, C-11"), 149.17 (1, C-12").

B cnekrpe AMP 'H coenunenns (92) nabmroaercsi 3HaUUTEIILHOE CMEIICHUE
CUTHAJIOB B CHJIBHOE ToJi€ y MpOoTOHOB nipu C-13, koTopsie nposiBiaroTcs npu 2.40-
2.49 m.a. u 2.86 m.1. ¢ KCCB 8.5, 15.0 't B Buie MynbTHIUIETa U AyOneT ay0iera
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cOOTBETCTBEHHO. Kpome »Toro, mposiBisiercst curHan npu 2.40-2.49 m.a. B Buie
MYJIbTHILICTA, TIPUHAJICKAIMN poToHy tipu C-11[108].

[To cpaBuenuto co cnexkrpom AMP ~C ucxomnoit monexyinsl (92) curnanbi
atomoB C-11 u C-13 cMmemensl B ciaboe mosie U nposiBisitores npu 46.19 u 55.16
M.J. DTH U3MEHEHHUS JTIOKa3bIBAIOT MPUCOEIUHEHUE aHaba3nHa MO0 9K30METUIICHOBOM
rpymie npu C-13 u ogHoro npotoHa mpu C-11[108].

Yemanosnenue cmpoenus yumusununapeonuoa (3-xero-4,7a,6B(H)-repmakp-
1(10)-en-11(13-uutu3uamn)-12,6-ommm) (93) [108].

[Ipu >;mroMpoBaHUH KOJIOHKH CMECHIO TEeTPOJICHHBIN 3¢up u stunanerat (1:9)
BBIJICIICHO OeCIBETHOE KpHCTauImueckoe BemectBo (93) ¢ .. 185-187 °C, cocrasa
C26H3404N,. Beixon coctasmi 45%. Ry=0.63 (3tmmanerar-3tuioBeii cimpt=2:1).

UK-criextp (KBr, vimax cM™): 3030, 2994, 2925, 2884, 2852, 2796, 2360, 2341,
1766 (C=0O y-naktona), 1705, 1658, 1581, 1569, 1547, 1472, 1449, 1424, 1373,
1360, 1336, 1311, 1238, 1215, 1202, 1175, 1065, 980, 802, 711, 675, 558. Y-
cektp (EtOH, Amax, HM): 203, 234, 311. DnemeHnTHbId aHanu3 : HaiiaeHo, %: C
71,02; H 7,74; N 6,37. Berunucneno, %; C 71,23; H 7,76; N 6,39.

Crextp IMP 'H (500 MI'u, CDCls, 8, m.1., JTm): 5.29 (1H, T, J=8.5, H-1),
2.98 (3H, m, H-7", H-2a, H-20), 2.66 (1H, m, H-4), 1.40 (1H, nan, J=14.2, 9.9, 3.3, H-
5a), 1.94 (4H, m, H-96, H-8'6, H-7, H-50), 3.59 (1H, n, J=9.0, H-6), 1.56 (1H, Tx,
J=14.2, 13.0, 3.9, H-8a), 1.09 (1H, nrt, J=14.3, 3.4, H-80), 1.75 (2H, M, H-8 a, H-9a),
2.25 (1H, non, J=11.6, 5.2, 4.0, H-11), 2.44 (1H, an, J=12.7, 11.7, H-13a), 2.69 (1H,
an, J=12.9, 5.2, H-136), 1.48 (3H, ¢, CH3-14), 1.03 (3H, n, J=6.7, CH;-15), 6.46
(1H, nn, J=9.0, 1,4, H-3"), 7.3 (1H, ax, J=9.0, 6.9, H-4"), 6.0 (1H, nn, J=6.9, 1.3, H-
5%, 2.51 (1H, m, H-9%), 3.94 (1H, nn, J=15.3, 6.6, H-10"a), 4.02 (1H, x, J=15.5, H-
10°6), 2.57 (1H, n, J=11.0, H-11"a), 2.82 (1H, m, H-11°6), 2.29 (1H, n, J=10.8, H-
13"a), 2.89 (1H, m, H-13°0).

Crextp SIMP *C (125 MI't, CDCls, 8, m.x.): 118.03 (m, C-1), 42.23 (1, C-2),
208.95 (c, C-3), 39.86 (m, C-4), 39.04 (1, C-5), 84.27 (n, C-6), 40.40 (x, C-7), 33.03
(T, C-8), 39.63 (1, C-9), 140.50 (c, C-10), 47.07 (n, C-11), 177.77 (c, C-12), 58.86 (T,
C-13), 15.89 (x, C-14), 18.33 (x, C-15), 163.40 (c, C-27), 117.07 (n, C-3°), 139.01
(n, C-47), 104.36 (n, C-57), 151.51 (c, C-6"), 35.14 (un, C-7"), 25.69 (1, C-8°), 28.18
(m, C-97), 50.31 (1, C-10), 62.62 (T, C-117), 58.72 (T, C-13").

Curnanst iporoHoB coenunenus (93) nmpu C-13 aroma oOHapy>KHUBAIOTCS MIPU
229 m.a u 2.89 ma. B Buae aybonera ¢ KCCB 10.8 T'm u mynpTumuiera
cOoOTBETCTBEHHO. OTHONMPOTOHHBIN CUTHAN B BHje TpurieTra npu 3.59 m.a. ¢ J=9.0
['n, xapaktepeH misi JakTOHHOro nportoHa H-6. CurHaibel OCTambHBIX NPOTOHOB
COOTBETCTBOBAJIU MPEIOKEHHBIM CTpYKTYpaM (93) u uTH3nHa.

Hannpie crektpa SIMP ~°C cBHACTENBCTBYIOT O Hajauuuud B Mousekyse (93)
JIBAIATH IIECTH YIJIEPOJHBIX aToMoB. [Ipm 3TOM OTMeEUaroTCs CHUTHAIIBI,
XapaKTepHbIE JIsl YIIEpOJHBIX aTOMOB KapOOHWIBbHBIX rpymnm B obnactu 177.77 u
163.40 M.A., OTHOCSIIMXCA COOTBETCTBEHHO JIAKTOHHOMY MW LHUTU3UHOBOMY
KapOOHWJIBHBIM TpynmnaM. Takke HaOI0aeTcs CMEUICHHE CHUTHAala YIIepOIHOTO
atoma C-13 B o0acthb O6osiee cubHOTO TToJTs [108].

[Touck B KemOpumxckoit 6a3e cTpykrypHbix AaHHbiXx [113] mokasan, yto
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MMEETCsI BCETO OJIHA CTaThs, Tae npuBeneHsl nanubie PCA o cTpoeHnu KOBaJeHTHO-
cBs3aHHBIX IUuTH3MHA U TeprneHa (N-(3B-amerokcu-11,30-auokco-18B-onean-12-ex-
30-unm)iutu3un  [114]. JauHbl CcBA3ed W KOH(OpMAIIMU ITMKJIA IIUTHU3UHOBOTO
dbparmenta Monekynbl (93) Takue Ke, Kak M B HCXOAHOM mnurtusmHe [113].
Kondopmaruto 10-wienHoro mukia moijiekyibl (93) MOXHO omucaTh KaKk BaHHa-
kpecino-tBucT [115] (wim Bamma-kpecio 15Ds, D' mo Cameky). VYkasannas
KoHpopmaruss HaOmomaercss B ucxoaHoMm apronuae [104] wu, nHanpumep, B
kerorneneHomuae B [116]. Jlakronusrii nukn monekyisl (93) umeeT KOH(POpPMAITHAIO
KoHBepTa ¢ BbixoaoM atoma C7 Ha 0.358(2) n 0.374(2) (s nByx mosekyn), 0.498(2)
1 0.397(2) A COOTBETCTBEHHO M3 IIOCKOCTH OCTAaJIbHBIX aTOMOB HHUKIA. OTMETHM,
yTo B KeromeneHomuae B Beixon atoma C7 cocrasmser 0.571 A. Hutepecno
OTMETHTh, 4YTO B MoJiekyiae (93) IMTU3WHOBBIN (GparMeHT pacIoIOKEH IO
aproJIUJIHBIM/CECKBUTEPIEHOBbIM.  OJIHOM W3 NPUYMH  TaKOW  CIIO)KEHHOU
KoH(opMaruu MOXKeT ObITh cllabasi BHYTPUMOJICKYJISIpHAsE BOJOpPOAHAs CBsI3b
C7-H...N12’ (paccrostaust H...N 2.53 u 2.48 (s AByX HE3aBUCHUMBIX MOJIEKYIN),
252 u 248 A, yraet C-H...N 109 u 108° [117]. B xpucramne (93) umerorcs
MEKMOJIEKyNIsipHble  B3aumoneiicteus C9'-H...02 (H...O 2.58 A, C-H...O 128°)
[118, 108].

Yemanoenenue cmpoenus 13-(E)-(mupuannmn)-3-okcorepmakpa-1(10),11(13)-
nueH-6,12-ommmna (94).

Benoe kpucrammmyeckoe BeriecTBo ¢ T.mi. 150-152,9 °C, cocraBa CyoHp303N.
Brixon 26%.

HK-criextp (KBr, Viax, CM'l): 3388, 2963, 2929, 2852, 1750 (C=0 y-nakToHa),,
1701, 1652, 1585, 1567, 1450, 1325, 1277, 1235, 1198, 1173, 1135, 1084, 1066, 978,
815. YO-cnekrp (EtOH, Amax, HM): 206, 275,5.

Crextp SIMP 'H (500 MI'u, CDCls, 8, m.1., JT'n): 5.63 (1H, T, J=8.4, H-1),
3.12-3.00 (3H, m, H-2a, H-26, H-7), 2.90-2.79 (1H, m, H-4), 2.11 (1H, aax, J=13.0,
13.1, 2.8, H-5a), 1.25 (1H, an, J=12.7, 3.7 H-56), 3.74 (1H, nn, J=2.5, 11.7, H-6),
1.81-1.72 (1H, m, H-8a), 1.96-1.88 (1H, m, H-80), 2.48-2.38 (2H, m, H-9a, H-906),
7.46 (1H, ¢, H-13), 1.67 (3H, ¢, CH3-14), 1.02 (3H, n, J=6.7, CH;3-15), 8.75 (1H, n,
J=1.3, H-2"), 8.64 (1H, nn, J=1.3, 4.8, H-4"), 7.74 (1H, n, J=7.9, H-5"), 7.43 (1H, &,
J=49,79,H-6).

Crextp SIMP *C (125 MI't, CDCls, 8, m.i1.): 117.59 (n, C-1), 42.66 (t, C-2),
207.77 (c, C-3), 39.86 (n, C-4), 39.98 (1, C-5), 82.14 (n, C-6), 42.45 (n, C-7), 31.32
(1, C-8), 40.20 (T, C-9), 141.38 (c, C-10), 136.94 (m, C-11),171.10 (c, C-12), 132.25
(m, C-13), 15.98 (x, C-14), 18.54 (x, C-15), 130.13 (c, C-17), 150.62 (m, C-2),
150.56 (1, C-47), 124.12 (n, C-5), 136.94 (1, C-6").

B crmektpe SIMP 'H wmomexynst (94) HaGMIOZAIOTCS CHTHATBI IIPOTOHOB
meTwibHbIX Tpynn C-14 u C-15 B Bune cunriera u ay6nera B obiactu 1.67 u 1.02
Mm.1. ¢ KCCB 6.7 I'i, curnaine! onedunoBsix npotoHoB H-1 u H-13 B Bujae Tpumiera
u curneta B oonactu 5.63 m.a. ¢ KCCB 8.4 u 7.46 m.a.. OqHONPOTOHHBIN CUTHAT B
Buje ayoner may6snera B obnactu 3.74 m.a. ¢ KCCB 11.7, 2.5 T'u, xapakrtepeH s
JakToHHOTro npotoHa H-6.
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Cnextpel SAMP '"H u ®C coenumenne (94) MONHOCTBIO COOTBETCTBOBAIH
CTPYKTYpE U COJAEpKalau OAUH HAOOp CUTHAIOB rBailaHOBOTO OCTOBA W 3aMECTUTEIS
B nosioxeHuu C-13, yTo yKa3piBaeT Ha 00pa30BaHUE OJIHOTO CTPYKTYPHOTO U30MEpA.

B criekrpe SIMP °C monexyist (94) HaGmronaorcst curaansl 20 yrIepoaHoro
aroma, BKJIIOYasi 1B METHJIbHBIX, YEThIPE METUJICHOBBIX, JIEBITh METHHOBBIX, IAThH
YETBEPTUYHBIX YIIEPOJHBIX aTOMOB (Tpu oOJe(UHOBBIE, JIB€ KapOOHWUIIBHBIE).
CHrHasbl KapbOHMWIBHOTO atoma yrrepoaa C-12 B crekrpax IMP °C (E)-uzomepos
pacnosyio’keHbI B 6omee cmadom moste 171.10 m.x.).

Vemanoenenue CMpOeHUs. 13-(2)-(2-propdennn)-3-okcorepmaxpa-
1(10),11(13)-nuen-6,12-omuma (95) [112].

Benoe kpucrammueckoe BemectBo ¢ T.aul 179-181 °C, cocraBa CyH,305F.
Brixon 40%.

UK-criektp (KBT, Vmax CM'l): 2987, 2963, 2928, 2875, 2852, 1755 (C=0 vy-
naktoHa), 1703, 1657, 1611, 1578, 1486, 1456, 1368, 1324, 1249, 1194, 1160, 1137,
1065, 1012, 973. Y®-cnektp (EtOH, Amax, HM): 203, 277. Haiimeno: m/z 342.1630
[M]". Beruucneno: m/z 342.1626.

Crextp SIMP 'H (500 MI't, CDCls, 8, m.x., J/T): 5.62 (1H, T, J=8.4, H-1),
3.12-3.07 (2H, m, H-2a, H-206), 2.82-2.9 (1H, m, H-4), 2.11 (1H, aan, J=13.0, 12.5,
2.6, H-5a), 1.29 (1H, anan, J=12.0, 10.0, 3.5, 2.5, H-56), 3.73 (1H, nn, J=2.6, 11.7,
H-6), 3.07-3.02 (1H, m, H-7), 1.69-1.68 (1H, m, H-8a), 1.95-1.88 (1H, m, H-80), 2.35-
2.40 (2H, m, H-9a, H-96), 7.73 (1H, ¢, H-13), 1.70 (3H, ¢, CH3-14), 1.04 (3H, n,
J=6.7, CHs-15), 7.27 (1H, n, J=8.5, H-3"),7.44 (2H, nn, J=8.5, 1.5, H-4", H-5"), 7.18
(1H, 1, J=8.5, H-6").

Crextp SIMP *C (125 MI't, CDCls, 8, m.i.): 117.41 (n, C-1), 42.68 (1, C-2),
207.90 (c, C-3), 39.90 (m, C-4), 39.9 (1, C-5), 82.09 (u, C-6), 42.37 (u, C-7), 31.66
(1, C-8), 40.20 (1, C-9), 141.49 (c, C-10), 131.84 (n, C-11), 171.33 (c, C-12), 131.91
(m, C-13), 15.98 (x, C-14), 18.55 (k, C-15), 122.30 (c, C-1"), 122.39 (¢, C-2°), 116.65
(m, C-37), 128.89 (1, C-47), 129.28 (1, C-57), 128.84 (n, C-6").

B crektpe SIMP 'H wmomekymbr (95) HaGIIOMAOTCS CHTHANBI MPOTOHOB
MeTuibHBIX rpynmn npu C-4 u C-10 B Buae cunriera u aybnera B obsactu 1.70 u
1.04 m.n. ¢ KCCB 6.7 I'i, curnansl oneduHoBbix mpoToHoB npu C-1 u C-13 B Buze
Tpurieta u curjiera B obnactu 5.62 m.a. ¢ KCCB 8.4 u 7.73 m.1.. OnqHONPOTOHHBIN
CUTHa B BHjae AyOner aybnera B obmactu 3.73 m.a. ¢ KCCB 11.7, 2.6Im,
XapaKTEPeH ISl JAKTOHHOTO npoToHa H-6.

Crextpsl SIMP 'H u °C coenusenne (95) MONHOCTBIO COOTBETCTBOBAIH
CTPYKTYpPE U COACPIKaIN OAUH HAOOp CUTHAJIOB IBalflaHOBOTO OCTOBA U 3aMECTHTEIIS
B nostoxkeHuu C-13, 9To yKa3bpiBaeT Ha 00pa30BaHUE OJTHOTO CTPYKTYPHOTO H30MEPA.

B crextpe SIMP "°C monekynbl (95) HabmonatoTcs curaanst 21 yriepoaHoro
aroma. Cur"ansl kapOboHuasHOTO aroma ymiepona C-12 B cmekrpax SAMP Bc (E)-
M30MEPOB paCIoNIOKeHbI B 0osee ciadbom none 171.33 m.1.).

Vemanosnenue cmpoeHust (4R,6R,7S,13E)-13-(4-xnopdenmn)-3-keTo-
4a,7a,6B(H)-repmakp-1(10),11(13)-nuen-6,12-omuaa (97) [111].

Benoe kpucrammueckoe Bemectso ¢ T.uL 162-164 °C, cocraBa C,1H,303Cl.
Brixon 16.6%.
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UK-cnektp (KBT, Vmax, CM'l): 2971, 2936, 2913, 2854, 1746 (C=0 y-makToHa),
1703, 1644, 1591, 1565, 1492, 1461, 1409, 1371, 1306, 1233, 1205, 1179, 1092,
1011, 980, 940. Y®-cniektp (EtOH, Amax, HM): 210, 223, 291, 295.

Crextp SIMP 'H (500 MI'n, CsDsN, 8, m.x., J/T'n): 5.67 (1H, T, J=8.4, H-1),
3.04-3.00 (2H, m, H-2a, H-26), 2.94-2.86 (1H, M, H-4), 2.12 (1H, amx, J=13.0, 13.0,
2.9, H-5a), 1.39-1.3 (1H, m, H-50), 3.86 (1H, nn, J=11.7, 2.7, H-6), 3.3 (1H, n,
J=10.3, H-7), 1.62-1.57 (1H, m, H-8a), 1.84-1.70 (1H, M, H-80), 2.44 (1H, aux,
J=13.0, 12.9, 4.7, H-9a), 2.2-2.16 (1H, m, H-96), 7.53-7.50 (3H, m, H-13, H-3", H-5"),
1.53 (3H, ¢, CHs-14), 0.85 (3H, 1, J=6.7, CH3-15), 7.44-7.42 (2H, m, H-2", H-6").

Crextp SIMP °C (125 MI'w, CsDsN, 8, m.x.): 118.09 (z, C-1), 42.60 (t, C-2),
207.69 (c, C-3), 39.47 (n, C-4), 40.0 (1, C-5), 82.06 (u, C-6), 42.14 (un, C-7), 31.25
(T, C-8), 40.48 (1, C-9), 140.87 (c, C-10), 131.21 (n, C-11), 171.22 (c, C-12), 135.65
(m, C-13), 15.37 (x, C-14), 18.25 (k, C-15), 132.97 (c, C-1'), 129.49 (u, C-2°,C-6),
131.67 (m, C-3°,C-57), 135.65 (¢, C-4").

Cnekrper AMP '"H u BC coenunnenue (97) mMOMHOCTBIO COOTBETCTBOBAIHU
CTPYKTYpE€ U COAEPKaJIM OJMH HA0Op CUTHAJIOB I'BallaHOBOTO OCTOBA M 3aMECTUTEIIS
B nojoxkeHuu C-13, 4to yka3pIBaeT Ha 00pa30BaHKUE OJTHOTO CTPYKTYPHOI'O U30MEpa.

B crextpe SIMP °C monekynbt (97) HabI0ma0TCs cUrHamb! 21 YImepoaHoro
atoma. CHrHaiIBI KapOOHMIBHOTO atoMa yriepona C-12 B crekrpax IMP “C (E)-
HM30MEPOB PaCIIONIOXKEHBI B Oojiee ciadom noje 171.22 m.n.).

Yemanoenenue cmpoenus INOKCUAP2OTIUOA (3-keTo-1,100-3M0KCH-
4,7a,1,6B(H)-repmakp-11(13)-en-6,12-omux) (98) [111].

benoe kpucrammmueckoe BemecTBo ¢ OpyTTo-hopmynoi CisHpoOy, T.011. 194-
196,5 °C. Breixong 80%.

UK-criextp (KBF, Vi, cM™1): 2982, 2969, 2932 (C-H), 2863, 1761 (C=0 y-
naktoHa), 1714 (C=0), 1662 (C=C), 1457, 1442, 1407, 1325, 1281, 1253, 1199,
1107, 1079, 1008 (-C-O-C-), 980, 949, 894, 818. Y®-cnektp (EtOH, Amax, HM): 208.

OnemenTtHbI anann3: Haiineno, %: C 67,96; H 7,25; O 24,79. Beruncieno, %:
C 68,16; H 7,63; O 24,21.

Crrextp SIMP 'H (500 MI't, CDCls, 8, m.xx., J/T): 3.31 (1H, mn, J=9.9, 5.6 I';
H-1), 3.26 (1H, an, J=14.4, 5.6 I'n; H-2a), 2.23-2.18 (2H, m, H-26, H-5a), 2.97-2.90
(1H, m, H-4), 1.45 (1H, xBm, J=13.72, 12.53, 11.7, 3.8 T'u, H-56), 4.05 (1H, nn,
J=11.7, 3.0 I'u; H-6), 2.78 (1H, n, J=10.6 I'n; H-7), 1.70-1.65 (1H, M, H-8a), 1.98-
1.89 (1H, m, H-86), 2.28 (1H, Ta, J=3.65, 13.75 I'u, H-9a), 1.27-1.25 (1H, M, H-90),
5.70 (1H, n, J=1.4 T'u; H-13a), 6.28 (1H, a, J=1.0 I'u; H-130), 1.28 (3H, ¢, H-14),
1.16 (3H, 1, J=6.7 T';; H-15).

SIMP C (125 MTI', CDCls, 8, m.x1.): 59.02 (m, C-1), 44.03 (1, C-2), 210.23 (c,
C-3), 40.02 (t, CH, C-4), 39.89 (1, C-5), 80.95 (u, C-6), 44.15 (n, C-7), 33.79 (1, C-
8), 39.52 (1, C-9), 59.08 (c, C-10), 140.18 (c, C-11), 169.29 (c, C-12), 123.79 (t, C-
13), 18.24 (x, C-14), 15.67 (k, C-15).

B crmextpe SIMP 'H wmonekynst (98) HaGIIOHAIOTCS CHIHAIBI [IPOTOHOB
MeTwibHBIX Tpynn npu C-4 u C-10 B Buae cuHriera u ayosera B obnactu 1.28 u
1.16 m.n. ¢ KCBB 6.7 'l COOTBETCTBEHHO, CUTHAJIbI MPOTOHOB 3K30METHJICHOBOM
rpynnsl ipu C-11 B Buae ay6aeros B obnactu 5.70 u 6.28 m.n1. ¢ KCCB 1.4 u 1.0 T'ny.
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OpmHOMPOTOHHBIN cUTHAN B BUE AyOnet ayonera B oomactu 4.05 m.a. ¢ KCCB 11.7,
3.0 I', xapakTepeH st makToHHOTO MpoToHa H-6. Curnan npoToHna B Buje ayoOiera
npu H-7 nabmogaercs B obnactu 2.78 m.a. ¢ KCCB 10.6 I'u. Cur"ansl IpOTOHOB
HK30MeTHJIEHOBOM Tpynmnbl npu C-11 HabmomaroTcss B Buae nybneroB mpu 5.70 u
6.28 M.11. ¢ J=1.4 1 1.0 I'1 COOTBETCTBEHHO.

Crektp SIMP *C monexyinst (98) mMeeT curHaibl 15 yriIepomHBIX aTOMOB,
BKJIIOYAsl JBa METWIbHBIX, MATb METHJICHOBBIX, YEThIpE METHHOBBIX, YEThIpE
YETBEPTUYHBIX aTOMOB yriiepoaa (omHa oseuHOBas, ABE KapOOHWIBHBIC).
CuHTIIeTHI, XapakTepHbIe A yraepoanbix aromoB rnpu C-12 u C-3 B obmactu 169.29
n 210.23 M.ZI. COOTBETCTBEHHO, OTHOCSITCS K JIJAKTOHHOU U KE€TO- TPYTIIaMm.

[To mannbiM criektpa SAMP 3C BeIMYHHBI XUMCIBHTOB YIJIEPOIHBIX ATOMOB
g (91) u ero snokcuaa (98) He3HAUUTEIIBHO OTJIMYAIOTCS, KpoMe cuUrHasioB Ci H
Cyo. B maxrone (98) xumcaBuru yka3aHHBIX aTOMOB HaOmromarorcs mpu 59.02 m
59.08 M.ZI. COOTBETCTBEHHO W HAXOJATCA B OOJACTH, XapaKTEPHOM MJIsi yTIEPOIHBIX
aTOMOB OKCHPAHOBOTO ITUKJIA.

Takum 00pa3oMm, CTpoeHHME HOBBIX MPOU3BOJHBIX Ha OCHOBE aprojujaa
OJIHO3HAYHO YCTaHOBJICHO Ha ocHoBaHuu HWK-, YO-, SIMP H, 13C-CHeKTpOB,
IByMepHOH crextpockormmu SIMP 'H-'H, Bc-'H (COSY, COLOC), nanubIxX
AJIEMEHTHOTO aHaJn3a.
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7 PABPABOTKA TEXHOJIOTHU HNOJYYEHUMA CYBCTAHIIUU
IINOKCHUAPI'OJINJA U EE CTAHIAPTU3ALIA

[[UTOTOKCUYHOCTh CECKBUTEPIICHOBBIX JIAKTOHOB 3HAYUTEJIBHO IOBBIIIACTCS
IIPY BBEJACHUM B MOJIEKYJY 3MOKCUAHOW I'PYIIBI, KOTOpas yCWIMBAECT NCHCTBHE O-
MeTwieH-y-naktoHa [119]. CymecTByloT pa3iuuHble METOAbl  IOJIyYEHHUS
ATMOKCUIIPOM3BOJIHBIX, 3aBUCSIIME OT BbIOOpa peareHra, MNpUpoAbl cyOcTpara,
HAJIMYUSl COMPSDKEHHS] JBOWHOM CBSI3U C KETO- WM CIOXKHOX(HUPHOHN TpyYIIOi,
CTEPUYECKON JOCTYITHOCTH JBOWHOMU CBSI3U, YCTOMYMBOCTH MOJIEKYJIBI B KHACIJION WIH
nienouHou cpexe [71].

7.1 OnTuMu3anms crnocoda moJy4yeHus 3MOKCUAProanaa

Hanmnume SHAOLMKIMYECKOW CBSI3M B aprojidfie  IMO3BOJMJIO IPOBECTH
OKUCJIUTENIbHbIE  TpeBpaimieHus.  Peaknus  OpOMCXOAUT MO  MEXaHU3MY
AMEKTPOPUILHOTO MIPUCOCIUHEHUS KUCIIOPOIHOTO aToMa.

BzaumogeiictBuem apromuaa (91) ¢ mema-xynopHa0€H30MHON KHCIOTOW B
MPUCYTCTBHUHM alleTata HaTpus B KauecTBe Oydepa B xsopodopme nomyumwiu 1a,10a-
snokcuapronua (98), koTopelit 00J1ajaeT IUTOTOKCUYHOCTHIO. B oTcyTCcTBUHE Oydepa
nonyqaercss  1fB,100-3moKcHapronu, KOTOpPhI HEYCTOMYMB, Kak paHee ObLIo
nokazaHo B padotax [104].

(91) (98)

JIJIs onTHUMH3AIMK KOJMYeCTBEeHHOro BhIxoaa la,l0a-amokcuaprommaa (98)
MIPOBENICH NOJI00p YCIOBUN XUMUYECKON peakinu. B Xoje 3KCepuMeHTOB peakIuio
AMOKCUANPOBaHUS MpoBoAwian ¢ 1 1 apromuaa npu 25°C ¢ poOabieHuem u 0e3
alerara HaTpus, TAKXKe C U3BMEHEHUEM MPOJI0JDKUTEIIBHOCTH CUHTE3A.

Ta6nuna 13 — 3aBUCUMOCTH BbIXO/Ia SMIOKCHAPTOIMAa OT YCIOBUN CUHTE3a

Mera-
. [IpoomKUTETHHOCTD Beixon
Auerat HaTpus XJIOpHa0EeH30MHas o
CHHTE3a, Jac AMOKCHaproaunaa, %
KHCJIOTa, T
- 0,9 15 77+0,29
Ir 0,9 12 80+0,41
Ir 0,9 15 80+0,34

Kak BuaHO 13 Tabmuip! 13, oNTUMAIBHBIME YCIOBHSIMHE JIJIS1 KOJTHYECTBEHHOTO
BbIxoJa snokcuapronuaa (98)  saBmAOTCS  HanmM4Me — anerara  HaTpus M
MIPOJIOJDKATETLHOCTH CHUHTE3a 12 9acoB.
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[TpoBeneHo MarmTabUpoOBaHWE peEaKIUU SIOKCHUAUpoBaHUs aproiuma (91):
124 T UCXOTHOTO CECKBUTEPIIEHOBOTO JIaKTOHA pacTBopsioT B 0,5 1 xmopodopma u
n00aBysAt0T 124 1 anierata HaTpUS U IPH TIepeMenuBaHuy 106aBisitoT 111,6 T mema-
XJIOPHAIOEH30MHON KUCIOTHI. Peakiuio mpoBOJAT MPU KOMHATHOM TeMIiepaType B
tedyeHue 12 wyacoB. XoJ peakiUu KOHTPOJUPYIOT METOJAOM TOHKOCIIOHHOM
xpomarorpaduu. s ynaneHus OCTaTKOB Mema-XJIOPHAIOCH30MHON KHUCIIOTHI,
MOJIYYCHHYIO PEAKIMOHHYI0 CMECh TMEPEeHOCAT B JICTUTENbHYIO BOPOHKY U
obpabateiBatoT 150 mi 5% runpoxapOonarom HaTpus u 150 M 1% xmopuaa HaTpus
u Bomoil. [lomydeHHBIN OpraHUYECKUW CJION cymat Haja Oe3BOJHBIM Cylb(aTom
HaTpus B TedeHue 20 MuUH, OTOUIBTPOBBIBAIOT M YIAPUBAIOT HA POTOPHOM
ucnapurene noj BakyymoM. [lomyuator 100 r 6em0ro KprCTaNIMYECKOTO BEIIECTBA C
opytro-hopmynont CisHy004, 1.1, 194-196,5°C, xopoliio pacTBOpUM B 3TaHOJE,
JTUMETHICYIb(OKCHUIE.

Takum 006pazom, ONTUMUZUPOBAH criocob nonyyeHus 1a,10a-3mokcuapronua,
KOJIMYECTBEHHBIM BBIXOJ] KOTOPOTO OOECIeYMBaeT B3aMMOJICUCTBHE aproiuaa ¢
Mema-XJI0pHATOCH30MHOM KUCIOTOW B MPUCYTCTBUU alleTata HaTpusl B TeueHue 12
4acoB.

7.2 Iloka3aTejin Ka4ecTBa Cy0OCTAHIIUM INMOKCHAPTOIHIA

B cootBerctBum ¢ TpeboBanusimu ' PK Ha pesynbrarax aHaauzoB 5 cepuit
OMBITHOM MapTUX CyOCTaHIMM 3MOKcuaproauaa pazpadoran npoekt AH/I, kotopbiit
obOecrnieunBaeT KOHTPOJb KadecTBa cyOcTaHiuu. [loka3aTenu kadecTBa CyOCTaHIIMU
AMIOKCHAPTOJINIa NpeICTaBICHBI B Tabumile 14.

Onucanue. benoe KpUCTaIIIMYECKOE BEIIECTBO.

Pacmeopumocms ('@ PK I, 1. 1, 1.4). PactBopum B 96% n3TaHONE, JIETKO
pacTBOPUM JTHMETHJICYIb(POKCHIC, TPAKTHUESCKH HepacTBopuM B Bojae [78, T.1, c.
25].

Hoenmugpuxayus:

NudpakpacHblit criekTp cyOCTaHIIUU, CHATBHIA B TUCKAX C OPOMUCIBIM KATUEM
P (1:100), B o6macti ot 4000 10 500 cM™ OTMEYAIOTCS MONOCHI HOIOMCHHS TIPH:
2982, 2969, 2932 (C-H), 2863, 1761 (C=0O y-nakrtona), 1714 (C=0), 1662 (C=C),
1457, 1442, 1407, 1325, 1281, 1253, 1199, 1107, 1079, 1008 (-C-O-C-), 980, 949,
894,818 (I'® PK 1, . 1, 2.2.25) [78, c.64].

Cnektp morjiomeHuss B yiubTpaduonetoBoit ob6mactu 0.01% pacTtBOpa
snokcuapronuaa B 96% smanone P B npeaenax 200 - 400 HM nMeeT MaKCUMAaJIbHbBIN
kK mipu 208 £2 am (' PK 1, 1. 1, 2.2.25) [78, ¢.66] [103,c. 11].

K 10 mr snokcuapronuaa npubasisitor 1 kammo 1% pactBopa sanununa P B
Kuciome cepHoti P, yepe3 3-5 MUH MosABISETCS KPaCHO-(DMOJIETOBOE OKpAalllMBaHHUE
(Teprienonn) [79, ¢.715].

Temnepamypa nnasnenus (I'® PK 1, 1. 1, 2.2.14). Ot 194,0 no 196,5°C [78,
c.53].

Booa. He 6onee 0.5% (I'® PK I, T 1, 2.5.12). Onpenenerne npooasat u3 0.150
r oOpasiia snokcuapronuaa [78, c.163].
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Ta6muna 14 — Cnernudukanus KauecTBa 3MOKCUAPTOJINIA

I[TokasaTens Merton . Cepust
. Hopwma oTkiioneHuit
KaqecTBa UCTIbITAHUH 010517 020517 030517 040517 050517
1 2 3 4 5 6 l 8
Onucanue Busyanesho benoe kpucrananueckoe Coort-er Coort-er Coort-et Coort-er Coort-er
BEIIECTBO.
PactBopumMocTh [®PKIL T 1,1.4 | PactBOopumM B 96 % sTaHoIIE, JIETKO Coot-eT Coot-eT Coot-eT Coot-eT Coot-eT
pacTBOPUM TUMETUIICYIb(OKCUIE,
NPAaKTUYECKH HEPACTBOPHM B BOJIE.
Nnentudukanus: | UK- UK-cnextp: 2982, 2969, 2932 (C- Coot-er Coot-et Coot-er Coot-er Coot-er
- amokcuapronuy | cnekrpodoromer | H), 2863, 1761 (C=0O y-nakronHa),
pus, 1714 (C=0), 1662 (C=C), 1457,
I'e PK I, T. 1,]| 1442, 1407, 1325, 1281, 1253,
2.2.24 1199, 1107, 1079, 1008 (-C-O-C-),
980, 949, 894, 818.
- snokcuaproaux | Crnekrpodoromer | YD-cnektp: 208+2 HM. Coort-er Coor-er Coort-eT Coort-er Coort-er
pus,
' PK I, 1. 1,
2.2.25
- TEPIICHOUIbI B coorBerctBun ¢ | K 10 mr  snokcuapronuna | Coot-er Coort-er Coort-eT Coort-er Coort-er
AHJI npubassitor 1 karo 1% pactBopa
BaHWJIMHA P B kuciore cepHou P,
yepe3 3-5 MUH MOSBIISIETCS KPacHO-
¢duoneroBoe OKpaIlIlBaHUe
(TeprieHOMIBI).
Temmneparypa I'®d PK I, 1. 1,]194,0-196,5°C 194,2-196,0 | 194,0-196,0 | 194,3-196,1 | 194,5-196,3 | 194,2-196,3
TIJTaBJICHUS 2.2.14
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[Tponomxkenue Tabmauupl 14

1 2 3 4 5 6 7 8
Bonma I'o PK I, T 1, | He 6onee 0.5% 0,18 0,16 0,16 0,14 0,15
2.5.12
OcraTouHble IToPKI, 1.1, He 6oiee 0.5% 0,09 0,09 0,08 0,09 0,09
pacTBOPUTENH 2.2.28
(>THarnerar)
PoxcrBenusie BOXKX, He 6oitee 1.0% 0,29 0,28 0,26 0,23 0,28
IPUMECHU I'd PK I, 1. 1,
2.2.29
KomuectBennoe | BOXX, He menee 98.0 % 99,44 99,47 99,50 99,54 99,48
onpeaeeHue I'oPKI, 1.1,
2.2.29
UcnpiTanue I'd PK I, 1. 1, | CoorBeTcTBOByeT  TpeOOBAHUSIM Coort-er Coort-er Coort-et Coort-er Coort-er
mukpobuonornye | 2.6.12ul'® PK I, | T'® PK [, 1. 1, 5.1.4, kareropus 4
CKOI YHCTOTHI T. 2, 2.6.13. B.

87




Ocmamounvie pacmeopumenu (smunayemam). OnpeneieHue MPOBOIST
MeToaoM razoBoii xpomartorpaduu (I'd PK I, T. 1, 2.2.28) mo metomuke [105, ¢ 457].

Coneprkanue sTuianerara B cyocTaHiuu coctanisieT He oosee 0.5 %.

Konuuecmesennoe onpeoenenue. [IpoBogsar METOIOM JKUJIKOCTHOU
Xxpomarorpaduu, OCHAIEHHOW yiabTpadHoaeToBbIM aeTekTopoM (2.2.29) [105, c.
490].

Hcnvimyemoiii pacmeop. 100.0 M cyOCTaHIINH SMTOKCHAPTOIUIA TIOMEIIAIOT B
MEpPHYIO KOJIOY, pPacTBOPSIIOT M JOBOAST MOOWIbHOW (a3oi mo obobema 25.0 mu,
nepemermmBarot [105, ¢. 490].

Pacmeop cpasnenusn. 25.0 mr cramgaptHOro oOpasma AHOKCHAPTOIHIA
MOMEIIAIOT B MEPHYIO KOJIOY, PACTBOPSAIOT U JOBOJAT MOJABUKHOM (pa3zoi 10 oObema
25.0 mur, mepemermmBarot [105, ¢. 490].

Xpomatorpadgupyror 1o 20 MKJI HCHOBITYEMOTO pacTBOpa M pacTBopa
CpaBHEHMsI, TIoJIy4ast He MeHee 5 xpomarorpamm [105, ¢. 490].

VYcaoBus poBeIeHUs aHaK3a IMPU KOMHATHOM TeMIeparype:

— kononka Zorbax SB-Cig (4,6x150 MM) c couepkaHuemM copOeHTa u
pa3MepaMu YacTHIl 5 MKM;

— MoOubHas (asza: metanos — Boaa (1:1);

— YO-gerektupoBanue - 214 Hwm;

— CKOPOCTh MOOMIIBHOM (a3sl — 0,5 mu/muH [105, c. 490].

Conepxanue snokcuaproiauaa (X) B cyOCTaHIMM, B MIPOIEHTAX PACCUUTHIBAIOT

o popmye (2) [105, c. 491]:

mpg* St'P
X = IRSTP 2)
mrg-Sg
rac: ST — IJiomaab IIHMKa BHOKCI/IapFOJ'IHI[a Ha XpOMaTOFpaMMe I/ICHBITyeMOFO

pacTBopa;
Sgr — TIOMAAh MUKA YTIOKCUAPTONIH/Ia HA XpOMaTOTpaMMe PacTBOpa CPaBHEHUS;
Mpg — Macca HaBECKH MOKCUAPTOJIU/A B PACTBOPE CPABHEHHUS B MIJITUTPAMMAX;
My — Macca HaBECKH CYOCTAHITMHM 3IOKCHAPTOJIM/Ia B UCIIBITYEMOM PAacTBOpPE B
MUJUTATpaMMax;
P — conmepxanue snokcuapronuaa B oOpasiie SMOKCUAproiiua B Mepecuyere Ha
6e3BoHYI0 cyOcTaniuio B mporeHTax [105, c. 491].

IIposepka npucoonocmu xpomamoepaghuueckou cucmemvr (I'@ PK I, T. 1,
2.2.28); mpUrOogHOCTH XpOMATOrpaUUECKOd CHCTEMBI OMNpEACIAeTCS 0 IHKY
AMOKCUAPTOINIA, MJIsI KOTOPOro KOI(DPHUIMEHT CUMMETPUU JOJDKEH COCTABIISITH
menee 2.0, oTHocHWTeNnbHOE CTaHAApTHOE OTKJIOHeHHe wmeHee 2.0% wu uwmcio
TEOPETUYCCKUX TAPEIIOK JIOJKHO cocTaBsaTh Oosiee 2000 [105, c. 490].

Y CTaHOBJICHO, YTO COJIEPIKAHKME SIMMOKCHAPTOJINIA B CYOCTAaHITUU COCTABIISACT HE
MeHee 99%.

Poocmeennvie npumecu. OrpenencHue TMPOBOIAT METOAOM KHIAKOCTHOM
xpomarorpadpuun (I'® PK, 1.1, 2.2.29) B yciOBHSX, ONHCAHHBIX B pasjeie
«KonmmdecTBeHHOE OMpEe/ieHne» 3a HWCKIIOYEHHUEM MPUTOTOBICHUS pacTBOpa
cpaBuenus [105, c. 385].
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Pacmeop cpasnenus. 30.0 mr cyOcTaniuu snokcuaproauaa u 0.3 Mr apronmma
PacTBOPSIOT B MOABIIKHOM (paze 10 oobema 25.0 M u nepemernmaroT [105, c. 385].

CopmepxaHne TNpuUMecei B  HUCHOBITYeMOM  pacTBOpe, B  MPOIEHTaX,
paccunTsiBaioT o ¢popmyite (3) [105, ¢.385].

Conepxanue cyMMa npumecei 10JbkHO ObITh He Ootee 1.0%.

Ucnvimanue Mmuxkpobuonocuyeckoli yucmomsl TPOBOJAT HA HAIWYUE B
cyOCTaHIMM OOIIETO YHUCIa KU3HECTIOCOOHBIX a’pOOHBIX MHUKPOOPTaHU3MOB M Ha
orcryrcrBue E. coli u Salmonella cormacno meromuke I'd PK I, 1. 1, 2.6.12 u I'dD
PK I, 1. 2, 2.6.13 [79, c.176], [79, c. 32] CyOcraHius J0/DKHA COOTBETCTBOBATH
tpeboBanusm ' PK I, 1. 1, 5.1.4, xareropus 4 B. [78, ¢.480].

N3yuenne CTaOWIBHOCTH CYOCTAaHIIMM AIMOKCHUAPTOINAA TPOBEACHO TMPHU
CCTECTBEHHBIX YCIOBHUSAX Ha TpPEX OSKCHEPHUMCHTAIBHBIX CEpPHUSIX CyOCTaHIINH
ATMIOKCHAPTOJIH/IA.

[Ipo10KUTENFHOCT KOHTPOJISI KadecTBa CyOCTaHIIMM — cocTaBisuia 27
MECSIIEB C MEPUOANYHOCTBIO OJMH pa3 B KBapTal.

Ha ocHOBaHuM pe3yJabTaTOB HCCIEIOBAHUN CPOK XpaHEHHS CyOCTaHIIMH
AIIOKCUAPTOINIA cocTaBisieT 24 Mecsua (Tabnuma 15).

Takum oOpazoM, paspaboTaHa crenuddukanus KayecTBa H IPOBEACHA
CTaHJapTU3alMs CyOCTaHIIMK SIOKCHApToinaa, Takke paspaboran mpoekt AHJ|
(ITpunoxxenue b).

89



Ta6muma 15 — M3yueHue cTabMIBHOCTH CyOCTAHIIMU SITOKCHAPTOIHMIA

90

Temnepa OcraTo4yHbIE
Coox rypa KOJINYECTBA T —— KomnnuecrBen-
Homep xpaII{)eHH;I Onucanue PactBopumocTs | UnenTudukarus UlaBe Bonma opraHI/Iqecm/IXv — HOE
cepun pacTBopuTenei orpeseeHue
(Mecsitbl) i (aTHITALETAT)
Hopwmsbl oTknonenuit no npoexty AH/I
1 2 3 4 5 6 7 8 9 10
Ha4 Coort-er Coort-er Coort-er 194-196 | 0.15 0.17 0.75 98.93
Cepus | 3 mec. Coot-eT Coot-eT Coort-eT 194-196 0.21 0.27 0.80 98.72
010517 | 6 mec. Coot-eT Coot-eT Coot-eT 194-196 | 0.25 0.29 0.82 98.64
9 mec. Coort-er Coort-er Coort-er 195-197 | 0.28 0.30 0.78 08.64
12 mec. Coort-eT Coort-eT Coort-eT 193-197 0.31 0.30 0.85 98.54
15 mec. Coort-er Coort-er Coort-er 195-196 | 0.30 0.38 0.87 98.45
18 mec. Coort-eT Coort-eT Coort-eT 194-196 0.33 0.40 0.90 98.37
21 mec. Coort-er Coort-er Coort-er 194-195 | 0.38 0.41 0.92 98.29
24 mec. Coort-eT Coort-eT Coort-eT 194-196 0.40 0.45 0.95 98.20
27 mec. He coot-er Coot-eT Coort-eT 195-198 0.41 0.45 0.99 98.15
Ha4 Coort-er Coort-er Coort-er 195-196 | 0.14 0.12 0.52 99.22
Cepus | 3 mec. Coort-er Coort-er Coort-er 195-196 | 0.18 0.15 0.63 99.04
020517 | 6 mec. Coot-eT Coot-eT Coot-eT 194-195 | 0.20 0.17 0.66 98.97
9 mec. Coot-eT Coot-eT Coort-eT 195-197 0.21 0.15 0.74 98.90
12 mec. Coort-eT Coort-er Coort-er 194-196 | 0.25 0.20 0.75 98.80
15 mec. Coort-eT Coot-eT Coort-€eT 194-196 0.27 0.24 0.89 98.60
18 mec. Coort-eT Coot-eT Coort-€eT 195-196 0.30 0.25 0.90 98.55
21 mec. Coort-eT Coort-er Coort-er 195-196 | 0.31 0.30 0.92 98.47
24 mec. Coort-eT Coort-eT Coort-€eT 194-195 0.33 0.35 0.95 98.37
27 mec. He coot-eT Coort-er Coort-er 195-198 | 0.33 0.35 0.98 98.34




[Tponomxkenue Tabmauupl 15

1 2 3 4 5 6 7 8 9 10

Hau Coort-eT Coort-eT Coot-eT 195-196 0.15 0.18 0.47 99.20

Cepust | 3 mec. Coot-et Coot-eT Coot-eT 195-196 | 0.18 0.20 0.51 99.11
030517 | 9 mec. Coor-er Coor-er Coor-er 195-196 | 0.20 0.15 0.55 99.10
6 mec. Coort-et Coort-er Coort-er 194-195 | 0.25 0.21 0.62 98.92

12 mec. Coort-er Coort-er Coort-er 194-196 | 0.28 0.25 0.69 08.78

15 mec. Coot-eT Coot-eT Coort-eT 195-196 0.32 0.28 0.75 98.65

18 mec. Coort-er Coort-er Coort-er 194-196 | 0.35 0.30 0.89 08.46

21 mec. Coort-eT Coort-eT Coort-eT 195-196 0.39 0.35 0.90 98.36

24 mec. Coort-er Coort-er Coort-er 194-195 | 0.41 0.40 0.91 08.28

27 mec. He coot-er Coort-eT Coort-eT 195-198 0.42 0.41 0.95 98.22
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7.3 Pa3zpaboTka 1a00paTOPHOrO perjiaMeHTa Ha MOoJIyYeHue CyOCTaHIUH
IMOKCHAPTOJIH/IA

Ha ocHOBaHMM TpPOBENEHHBIX WCCIEAOBAaHUN, pa3paboTaH U YTBEPXKJICH
7a00paTOPHBI  pETIaMeHT Ha TPOW3BOJACTBO CYOCTaHIIMU  SIOKCHAPTOIUa
(ITpunoxxenue J1).

Haumenosanus npoodykyuu. CyOoCcTaHIUs SMOKCUAPTOIHIA.

Ocnognoe Hasnauenue npooykyuu. CyOCTaHIHSI JUTSI IPOU3BOJCTBA MpemapaTa
IPOTUBOOITYX0JIEBOTO, MPOTUBOBOCHAIUTEIHLHOTO JIEHCTBUSI.

Kpatkoe omnucanue BHEHIHETO BHAA U (PUIUKO-XUMHUYECKUX CBOWCTB
NPOAYKIIMH OTHCAHbI B pasnene 7.2.

Ha pucynke 8 mpencrtaBieHa XMMHYECKas CXeMa MOJIY4YEHHUS CYOCTaHIIUU
ATMIOKCHAPTOJIH/IA.
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PI/ICYHOK 8 — XuMuueckas cxeMma IMOJIyUCHUA CY6CTaHI_[I/II/I SIIOKCHApIroJnaa

WcxonHBIM CBIpBEM [IJISl TOJTYYEHUs CYOCTaHIMU SMOKCHAPTOSua SIBISIETCS
aproiuj ¢ uuctoroi He MeHee 98 %. Ha pucynke 9 npeacrapiieHa TEXHOJIOTHYECKAs
cXema MoJy4YeHus CyOCTaHIIMK SMOKCHAPTOINIA.

Hznoocenue mexnonocuueckoeo npoyecca [96, c. 267]

Cmaouu scnomocamenvhvix pabom [96, ¢. 263]

BP.1 B3BemnBanue UCXOAHOW CYOCTaHIIMM U PEAr€HTOB

BP 1.1 B3emuBanue apronuaa

B3pemmBaror 124 r apronmuna u nepenarot Ha TII 1.1.

BP 1.2 [logrotoBka pacTBOpUTEINS

B Mepunsiit mmmunap npumearot 500 M xmopodopma u nepegarot va TI11.1,

BP 1.3 B3BemmuBanue mema-xnopHaa0€H30MHON KUCIOTHI

BssemmBarot 111,6 T mema-xnopHaaOeH30MHON KHUCIOTHI U TiepeaaroT Ha TII
1.1.

BP 1.4 B3pemuBanue arierara HaTpus

B3pemmBaroT 124 r anierata HaTpusi Ha Becax U nepenarot Ha TIT 1.1.

BP 1.5 IlonroroBka 5% pactBopa ruapokapOoHaTa HATPUSI
PactBop ruapokapOoHaTta HATpusi TOTOBAT BECOOOBEMHBIM METOAOM. B mepHyrO
ko0y Ha 500 mu momemtator 25,0 T (TO4Has HaBeCKa) TMAPOKApOOHATa HATPUS U
NPUWIMBAIOT BOJY OYMIICHHYIO 2/3 HY)XKHOro o0beMa U MEePEMEUINBAIOT 10 MOJHOTO
pPacTBOPEHHS] KPUCTAJIOB B TeUeHHE 2-3 MHUH. 3aTeM JOBOASIT O0OBEM J0 METKH
BOJIOM OYMILIEHHOW U CHOBA MEPEMEIINBALOT.

92



BP 1.1 B3BemuBanue aprosnaa
Kt <
BP 1.2 [loaroroBka pacTBOPHUTENS |4
Kt
BP 1.3 B3gemBanue mema- P
Kt XJIOpHAA0CH30MHOM
KHCIIOTHI
< BP.1 B3BemmBanue ucxogHom |
BP1.4 B3BemuBanue anerara Kr, Kx | cy6cranmmu u pearentos
Kt HATDUA
BP 1.5 [TonroroBka 5% pactBopa
Kx rUApoKapOoHaTa HATPHS
BP 1.6 [Toarororka 1% pactBopa )
Kx XJIODUIIa HATDUA
BP 1.7 [IpokanuBaHue OCyIINATENSA
Kr
BP 2.1 Bspeumparue < BP.2 [Toaroroska sTuaneraTa
Kt AMOKCUAPTOIuAa K
T U DTIOKCUAPTOIHIa
BP 2.2 [TonroroBka sTHIaLIeTaTa
Kt
TII1.1 ONOKCUIUPOBAaHUE
Kr, Kx apronmma < TIL.1 Cunres i
Kr, Kx 3MOKCUAPIroJInaa
TIT1.2 O6paboTka peakInOHHON
Kr, Kx cMecH, ylapuBaHue
pPacTBOPUTENS > Tlorepu
TII2.1 PactBopenue u peKyriepara
KT, Kx KPUCTAIUIA3ALUSA v
BLIcVIIIBaANIG TIL.2 [Tepexpucrannuzanus
TI12.2 311013:;1121 romiia < KT, Kx, Km AIIOKCUAPTOINAa
KT’ KX’ KM p TEXHUYECKOTO
TI12.3 B3BemmBanue cyocTaHIum
Kt SIIOKCHAPTOJIH/IA <
v
YMO 1.1 Kt | ®acoBka B 6aHku YMO.1 | VYnakoBka u MapKHpOBKa
Kt cyOcTaHInH
YMO 1.2 Kt | MapkupoBka <
y
KT — KOHTpOJIb TEXHOJOTMYECKHIA Ha cxian

KM — KOHTpOJIb MUKPOOHOJIOTHUECKUI
KX — KOHTpOIb XUMHUECKUI

Pucynok 9 — TexHonornueckas cxema MmoyydeHus CyOCTaHIIUH SMTOKCHaproauaa
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B wmepsbiii mumuaap npwmBaroT 150 mim 5% pactBopa THapokapOoHaTa
Hatpus U niepenarot Ha TII 1.2.

BP 1.6 ITogroroBka 1% pactBopa xsopuaa HaTpus

PactBOp xs10pHua HaTpuUsi TOTOBST BECOOOBEMHBIM METOI0M. B MepHYyt0 K010y
Ha 500 ma momemiaroT 5 r (TOYHas HaBECKa) XJOpHAA HATPUS U MPUIMBAIOT BOIY
OUUIIECHHYIO 2/3 HYXHOTO O0BbEMa M MEPEMENIMBAIOT 1O MOJHOTO PACTBOPEHUS
KPUCTAJUIOB B TeYeHHUE 2-3 MHUH. 3aTeM JOBOAST 00bEM /10 METKH BOAOW OUYUIIICHHON
Y CHOBA NIE€PEMEIINBAIOT.

B wmepnbiii nnmuaap npuwimBaiot 150 mi 1% pacTBopa xnopuna HATpUs U
nepenarot Ha TII 1.2.

BP 1.7 [IpokanimBaHue OCyIIUTENS

Cynbdar HaTpusi aKTUBUPYIOT B MyQenbHoi neun npu temmeparype 200-300
°C. IIpomoJDKUTENBHOCTh aKTHUBALMKM ocymuTens cocraBiasier 4 wyaca. Ilocre
aKTUBAIMK Cyib(atr HaTpus nepenaercs Ha TII 1.2.

BP.2 IToaroroBka sTuianeraTa u 3oKCHaproianaa

BP 2.1 B3BemmuBaHue 31MoKCHapronia

B3pemmBarot 101 r anmokcuapronuaa Ha Becax u nepenaroT Ha TIT 2.1.

BP 2.2 IloaroroBka 3Tuianerara

OtMmepsitoT MepHbIM uiuHIpoM 0,3 1 sTrnanerarta u nepegator Ha TI1 2. 1.

Cmaouu mexnonoeuueckoeo npoyecca [96, c. 263]

TII.1 CuHre3 sanokcuapronuaa

TII 1.1 DnokcuaupoBanue apronuaa

K pactBopy 124 r aproauaa B 0,5 1 ximopodopma nobasiustor 124 r anerarta
HaTpUsT M TIpU MepeMelmMBaHuu A00aBisa0T 111,6 T mema-xnmopHaaOeH30MHOM
KUCJIOTHI. Peakuuio mpoBOASAT MpW KOMHATHOW TeMmepaType B TeueHue 12 4yacos.
Xoa  peakiuu  KOHTPOJHMPYIOT  METOJAOM  TOHKOCJIOMHOM  Xpomartorpaduu.
Peakunonnyto cmech nepenarot Ha TII 1.2.

TII 1.2 O6paboTka peakImOHHOM CMECH, yITapUuBaHUE PACTBOPUTEIS

PeakuoHHYI0 cMECh NEPEHOCST B ACJIUTENIbHYI0 BOPOHKY M CHaudaja 3 pasa
00pabaThIBatOT 5%-HBIM BOJIHBIM PacTBOPOM THAPOKapOOHATa HATpHsl, 3aTeM 3 pasa
1%-HbIM BOJHBIM PAaCTBOPOM XJIOpUJA HATpHUs (IO HEUTpaIbHOW CpeIbl) U BOJOH
ountieHHOW. [loydeHHBI OpraHuYecKuil cioi cymart Haja 0e3BOAHBIM Cylb(aToM
HaTpusi B TedeHue 20 MUH, OT(QWIBTPOBHIBAIOT M PACTBOPHUTENb YIMAPUBAIOT HA
poTOopHOM wucrnaputTenae 1oj Bakyymom. Ilomywaror 101 r  OecuBeTHOrO
KPUCTaJUTMYECKOTO BenlecTra u nepeaatot va TII 2.1.

TII.2 Ilepexpucramnu3anus SIMOKCUAPTOINIAa TEXHUYECKOTO

TII 2.1 PacTBOpeHUE 1 KpUCTAINIA3ALUA

DOINOKCHAProiau TEXHUYECKUM, noyiydyeHHbId Ha ctaauu TII 1.2, moaseprarot
NepeKpUucTaIM3aly U3 dTrianerara. [Ipu HarpeBaHuu B UCTIApUTENBHYIO KOJIOY CO
101 r smokcumaproiuga TEXHHYSCKOro MmocterneHHo aodapistor 0,3 1 3THIanerara,
nanee Koja0y OXJaKIaloT J0 KOMHATHOM TeMIIepaTyphl, fajiee KO0y OXJIaXIaroT 110
KOMHATHON TemmepaTypbl. [lpy 3TOM BBINAJAOT KPUCTAUIBI AIOKCHAPTOIHIA.
Kpurcramueckuil OunIeHHbINA 3n0KcHaproiu nepenaerca va TI1 2.2.

TII 2.2 BeicymmBaHue 3N0KCHAPTOIHIA
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Ha mepBom 3Tame 3mokcuaproiana BeICYIIHBAIOT HA (UILTPOBATIEHON OyMmare.
Ha BTOpOM »sTame - B BaKyyMHOM CYHIWIBHOM IIKady 10 MOCTOSHHON Macchl
(temneparypa 40 °C). DOnokcuaproiauja JAOHKEH HUMETb  BHUJI  Oeyoro
KpUCTAJUIMYECKOrO BelllecTBa, 0e3 3amaxa.

CranpapTu3zanys cyOCTaHIIMU SMOKCUAPTOJINIa MPOBOJIUTCS COTJIACHO MPOEKTY
AH/I.

TII 2.3 B3pemmBanue cyOCTaHIIMN SIIOKCHAPTOIH 1A

CyOcrannuto snokcuaproinaa B3pemuBaioT 100 r Ha Becax W mepefaroT Ha
YMO 1.

Cmaouu ynakosvieanust, mapkuposwviéanus, omepysku [96, c. 263, ¢. 317]

YMO.1 YnakoBka u MapKHpOBKa CyOCTaHIIMH SMTOKCHAPTOIUAA

YMO 1.1 ®dacoBka B 6aHKH

PacdacoBka cyOcraniuu snokcuaproiuaa mpopoautcs mo 100 r B 6aHku u3
crekiaomacchl Tuna bB-150-40-OC ¢ HaBUHUMBAIONIMMUCS IUIACTMACCOBBIMU
Kkpoimkamu [98].

YMO 1.2 Mapkuposka [96, c. 263, ¢.317].

Ha oTukeTkn yKa3blBalOT HAWMEHOBAHHWE OpraHU3allUU-TIPOU3BOAUTEI,
ajJipec, CTpaHa, TOBAPHBIN 3HAK, Ha3BaHUE MpenapaTa Ha TOCYAapCTBEHHOM, PYCCKOM
U aHTJIUHCKOM $S3bIKaX, Maccy Ipernapara, YCIOBHUS XPaHEHHUS, PETUCTPAIMOHHBIN
HOMEp, HOMEp cepuH, Cpok rogHoct [99]. YakoBku mepearoT Ha CKIIaI.

Takum o00pa3om, pa3zpaboTaH U YyTBEpXKACH J1a0OpPATOPHBIM perjiaMeHT Ha
MOJTy4YEeHHE CYOCTaHIIMU ATIOKCUAPTOJIUIA.
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8 BHOJIOT'MYECKAA AKTHUBHOCTH TEPIIEHOUAOB W¢3
YIVIEKUCJOTHOI'O IKCTPAKTA IHOJIBIHA TJIAJIKOM n
MOJNP®UIINPOBAHHBIX ITPOU3BO/IHbBIX

8.1 IIuToTOKCHMYecKasih AKTHBHOCTbL B OTHOIIEHHH JIMYUHOK MOPCKHX
paukoB Artemia salina (Leach)

N3yyeHnne NHUTOTOKCUYECKOW aKTUBHOCTHM HOBBIX TMPOM3BOJHBIX Ha OCHOBE
aprojiyja B OTHOIICHUHM JIMYMHOK MOpckuX paukoB Artemia salina (Leach) B
YCIIOBHSAX KYJBTUBUPOBaHUS IN Vitro mpoBoawim B taboparopun (apmakonoruu AO
«MexyHapoaHbIN Hay4YHO-TIPOU3BO/ICTBEHHbIN XOJIAUHT «DuToxXuMuI»
(ITpunoxenue E).

OObekThl mccnenoBanus: aproiua (AG), anabasunmmaprommn (AG-anab),
ITUTU3HHIIIAPTOJTU]T (AG-cyt-1), A PUINHIIIAPT OJTU]T (AG-Py-1),
Oensuxiopuanpoussoanoe  apromuaa  (AGArCl), 1-propOeH3MIIPON3BOIHOE
apromuga  (AGRF-1),  2-¢gropbenswimpounsBognoe  apromuaa  (AGRF-2),
snokcuaproaun (AGEP).

OKCHepUMEeHThl TMPOBOJAWIMCH Ha JIMYMHKAX 2-X JHEBHOTO BO3pacra B
YCIOBHUSAX KYyJBTUBUPOBaHHUS IN Vitro. JIMYMHKKA BBIPAIICHBI TOTPY)KEHUEM SHII
Mopckux paukoB Artemia salina (Leach) B 5% uckyccTBEHHYIO MOPCKYIO BOIY H
uHKyOupoBanu 48 4 npu temmepatype 37°C.

Hagecky kaxioro uccieayemMoro odpasiia B KOJUYECTBE 2 MI' paCTBOPHIIH B 2
MJI 3TaHOJIa, 3aTeM U3 3TOTO pacTBopa Opanu o 500 mxna (3 mapamwienn), 50 mxa (3
napaienu), 5 Mki (3 mapamnenu). [locne ucnapeHus sTaHoja B KaXAbld (iiakoH
J00aBUJIU 1O 5 MJI UCKYCCTBEHHOM MOPCKOM BOJIbI. TakuM 00pa3oM, eciii HadajibHast
Macca HaBECKHM COCTaBJIsJIa 2 MT, TO KOHEYHBIE KOHIICHTPAIMU Ka)Xaoro oOpasia
cocrabm 100 wMkr/mn, 10 mkr/mMmam w1 MKI/MJI, COOTBETCTBEHHO, KaXKIOM
KOHIICGHTpAIUH B 3 MIOBTOPCHUSIX.

B kax w1l ¢akoH ¢ obpa3raMu ¢ TOMOIIBIO MMACTEPOBCKON MUIIETKH CaXKaau
no 10 muurHOK MOpcKHX padkoB Artemia salina 2-mHeBHoro Bospacta. Ilocie aToro
BCce (PJIaKkOHBI OCTAaBJISUTM TPU KOMHATHOW TeMmreparype Ha cBeTy Ha 24 dyaca. [lo
UCTEUCHHUU 24 YacoB MEPECYUTHIBAIN BBIKHMBIINE U TOrKOIIHe TuauHKu [81,82].

3aTeM C HCMOJIb30BAHUEM IOJYYEHHBIX JAHHBIX MO BEPXHEMY U HUKHEMY
TOKCUYECKOMY JINMHUTY PACCUUTHIBATU TOJOBUHHYIO TOKCHYECKYIO 03y KaXJIOTO
obOpasna. IIpenapaTom cpaBHEHHS CIyKuJ rugapoxiopun 13-aumerunamuno-1,1003-
smokcu-5,7a,6,11B(H)-reaii-3,4-en-6,12-onuna (cyOcranius npemnapara
«Apriaabuny), 001a1a0MIUN MPOTUBOOITYX0JIEBOM aKTHUBHOCTHIO.

Pe3ynbTaThl HccienoBaHui MPUBEACHBI B Tabuie 16.
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Tabmuna 16 — IluroTokcHueckas aKTHMBHOCTH OOpas3lOB HOBBIX MPOU3BOJHBIX
aproiauaa

HaunmMeHnoBaHue BeniecTBa KoHIieHTpanus: MKr/mi AKTUBHOCTb
1
Apronun (AG) 10 94,2
100
1
Amna6asunnnapronus (AG-anab) 10 59,2
100
1
urusuanaapronun (AG-cyt-1) 10 84,3
100
1
[Mupunuaunapromnun (AG-Py-1) 10 92,2
100
BeH3MIXI0pUANPOU3BOJHOE aproNna 110 422
(AGArCI) 100
1-®OTopOeH3mIIPON3BOHOE aproauIa L
(AGRF-1) 10 79,1
100
1
?A%E)E?ZG)HSHHHPOH:;BOHHOG aproyimaa 10 1025
100
1
Onokcuapronu (AGEP) 10 75,2
100
ITpenapat cpaBHeHUs «ApPriaaduH» 1 20,6

Kak BupmHo, u3 Ttabmumbl 16 oOpasibl HOBBIX MPOU3BOAHBIX AaproJIMA:
anaOasuamnapromuaa (92), smokcuapromuaa (98), uwmtusmamiaaproauma (93),
OeH3mIxIopuapon3BoaHoe aprosmaa (97), 1-GbTopOeH3MIIPOU3BOIHOE aprojuIa
(95), 2-dropOensmmnponsBognoe aprosmga (96), nupuauHEIapromun  (94)
MPOSIBJISIIOT IIUTOTOKCUYECKYIO aKTUBHOCTh B OTHOIIEHUU JIMYUHOK MOPCKHUX PayKOB
Artemia salina (Leach).

8.2 IluToTOKCHYeCKAs AKTHBHOCTH B OTHOLIEHHUHM KYJbTYPBI KJIETOK
HepG2 (ky1eTKH renaToue/JIi0JsipHO KAPIHUHOMBbI)

OnpeneneHue ITUTOTOKCUIHOCTH ATIOKCHAPTOJTU/Ia (AGEP),
anabaszununaprommaa (AG-Anab) npoBommiock B HaydHo-ucciaenoBaTtenbCKoM
MHCTUTYTEe mpobiiem Ouonormyeckor Oe3zonacHocTH (PKamOblickas o007acTh)
(ITpuoxenue E).

JI1s1 SKCIIEpMMEHTOB MCIOJIb30BaHa KyJbTypa kineTok Hep G2 B 96-myHOUHBIX
maHmerax. JUisi  KyJbTUBUPOBAHUS KIETOK Hcnosb3oBanu cpeny EMEM ¢
no6asnenuem 200 ™™ L-rimyramuna, 10% smOpuonanbHoi ceiBopotku KPC, 100
En/mn nenunmmnuna, 100 Mxr/min crpentoMuninHa U 25 Mkr/miu amdortepunria B.
Nuky6arus kietok npooauiiack mpu 37°C B atmocdepe 5% CO,.
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BemectBa BHOCWIM uepe3 24 yaca KyJIbTUBUPOBaHUS KIETOK. Bce oOpasibl
MpPEeABAapUTENILHO PACTBOPSIIM B AuMeTwicyibdokcunae. Pa3Benenue oOpasios
MPOBOJUIIOCH MUTATENBHOU CpeloH, 3aTeM UuX (UIBTPOBAIM Yepe3 MeMOpaHHBIC
bunbTpsl ¢ nuamerpoMm mnop 0,22 mxM. KoHueHTpamus HccieayeMblx 00pas3ioB
coctaBuia 3,0 u 5,0 MKr/mi.

KoHTposibHbIE TpyNmbl COCTABISUIM  KIETKH, COJEpKallue aHaJIOrMYHbIe
KOHIIEHTpaIUU IUMETHIICYIb(POKCUIA.

WNukybanuio KyIbTyp KIETOK ¢ oOpasiamu npooawin npu 37°C B Teuenue 72
9acoB, 3aTeM B cpeay nobaBwim 20 MKI rOTOBOTO pactBopa 3-(4,5-auMerniTuazoln-
2-un)-2,5-mudennn-terpazonnym opomun (nanee - MTT) (ucxomHass KOHIIGHTpAIUS
5 mr/ma B pocharaom O6ydepe). Makyouposanue ¢ MTT mpoBoauiock B TedeHue 4
yacoB npu 37°C. B pesynbraTe yaajeHus cpeabl oOpa3oBajcsi HEPaCTBOPUMBIMA
dbopmazaH,  KOTOPBIM  AKCTparupoBadu  Npu  J0OABJICHUHU 100 wMxn
JTUMETUIICYIh(OKCHIA B TeUeHHE 15 MUH B TEMHOTE NMPU KOMHATHOM TeMIiepaType.
Jlnst u3MepeHus: ONTUYECKOM TUIOTHOCTH HMCHOJB30Balid criekTpodoTomeTp StatFax
2100, narHa BOIHBI cocTaBuiaa 492 HM.

CormocTaBieHre ONTHYECKOW TUIOTHOCTH B OMBITHBIX W KOHTPOJIBHBIX JTYHKaX
JaeT BO3MOXKHOCTh OIICHHUTD pe3ynbraThl Tecta MTT [83-86].

PesynbraThl nccienoBaHusl MUTOTOKCHYECKONW akTUBHOCTH 00pasioB: AGEP,
AG-Anab B konmentparmusax 0,1, 0,5, 1,0 u 1,5 mxr/mn Ha kxierkax Hep G2
puBEAEHBI B Tabaumax 17.

Tabnuna 17 — [{utoTOKCHUYECKasi aKTUBHOCTH BellecTB B KoHIeHTpauuu 0.1, 0.5, 1.0,
1.5 mxr/mn Ha kaetkax Hep G2 (n=6)

Onrtuyeckast IOTHOCTH (AOCTOBEPHOCTH paznnuuii P=0,05)

O6pa3siibr KOHIIEHTpaLHs KOHIIEHTpAlUsl | KOHIEHTpauus | KOHUEHTpALUs
0.1 MKT/Mn 0.5 MKr/mi 1.0 MKr/min 1.5 MKr/mMi
KoHTpoh 0,9618+0,0360 | 0,9618+0,03596 | 0,9618+0,0360 | 0,9618 £0,0360
(?&Tgécg)apmmﬂ 0,8988+0,0115 | 0,8170+0,0098 | 0,0165+0,0169 | 0,7190 £0,0131
AHa0asUHUIAPTONMA | ) g438:0 (257 | (,8483+0,0084 | 0,8078£0,0116 | 0,8015 +0,0322
(AG-Anab)

BbICOKYIO IIMTOTOKCHUYHOCTh Ha KyJbType kieTok HepG2 mokaszanu oOpasiibl
smokcuapronuaa (98) u anabazununapronuaa (92) B menwimux koumentparusax (0.1,
0.5, 1.0, 1.5 Mxr/mo).

8.3 MoJiekyasipHbIii JOKHHT 3MOKCUAPTOJIH/Aa HA IUTOTOKCMYHOCTh

B 1muiaHe [OMOTHUTENBHOTO HCCIENIOBAaHUS LIUTOTOKCUYHOCTH TPOBEACH
MOJICKYJISIPHBIH HOKUHT 3-keTo-1,100-3mokcu-4,7a,1,6(H)-repmakp-11(13)-en-6,12-
omunaa (dnokcuapronua) (98) Ha IUTOTOKCMYHOCTH B OTHOIIEHWH (PEPMEHTHOU
cuctembl JIHK-ronouzomepassl I, JIHK-Tonouzomepassr 11, ¢papuesuntpanchepassi
(ITpunoxenue E).

MomnekynsipHbIii  JTOKUHT TPOBOAWJIN C HCIIOJB30BAaHUEM TpaduiIecKoro
untepdeiica Maestro makera mporpamMm Schrodinger Suite (Schrodinger, LLC, New

98


https://ru.wikipedia.org/wiki/%D0%94%D0%B8-
https://ru.wikipedia.org/wiki/%D0%94%D0%B8-
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%B0%D0%B7%D0%BE%D0%BB
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%B8%D0%BB

York, NY, 2017). Pexxum mokunra SP (standart precision). B kadecTBe UTOTOBBIX
pe3ynbTaTOB MCIOJIB30BAIM 3HaUYEHUE OLleHOYHOU PyHKiMn GScore, mokaspiBaroiee
SHEPIHUIO U CHJIY CBS3BIBAHMS JUTAHIA C MOJICKYJI0M-MuIeHbIo (pucynku 10, 11, 12).
B pe3ynbrare NpoBENEHHOTO MOJEKYJSIPHOTO JIOKMHIa 3IOKCHAProyinia
nokasai npouHoe cBsizbiBanue ¢ JJHK-ronouzomepazoii |l u dpapuesuntpancdepaszoit
(3HaueHMs P)HEPTUM CBsI3bIBaHUA -7,611 1 -7,050 Kkan/mMoJ1b, COOTBETCTBEHHO).

ot O \

' Charged (negative) Hydrophobic W' Unspecified residue
o Charged (postive) Polar Solvent exposure

Pucynok 10 — BzanmoneiicrBue JITHK-Tomounsomepassbl | ¢ amokcuaprosmmaom (98)

\ (o — oS
PRO Fi 1

B: 501&
LEU )
8 5028503 e, oY /BIL%‘
ik B: 504
%s A
B: 456 £)
. Charged (negative) Hydrophobic Water
. Charged (positive) Polar -»  H-bond

Glycine @ Unspecified residue Solvent exposure

Pucynok 11 — BzanmoneticrBue JIHK-Tomonsomepassl |l ¢ amokcuapromuaom (98)
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HIE
A: 201

FLVS
A: 164

TRP ASN
B: 106 165

: YR
&ds A 166

. Charged (negative) Glycine . Metal Solvent exposure
Charged (positive) Hydrophobic Polar

Pucynok 12 — BzaumoneiictBue dapuesunrpancdepassl ¢ smokcuaproymaom (98)

Tabmuua 18 — 3HaueHWs] DSHEPrUM CBA3BIBAHUS KOMIUIEKCOB aprojiujaa u
sanokcuapronuaa ¢ peuentopamu JJTHK- tononzomepaszoii |, JIHK- Tononzomepazoii |1
u (apuesunTpanchepasoit

Coenunenne JAHK- JAHK- dapHesmiTpanchepasa
Tornounsomepasa | tononsomepasa |l
Apromn -6,045 -6,331 -5,574
DINOKCUapTOJINJL -5,554 -7,611 -7,050

B pesynprate mNpOBEACHHOTO MOJEKYISIPHOTO JOKHHTA BBISABJICHO, YTO
AMOKCHAPTOIN ToKa3an Oosee npoyHoe cBsa3biBaHue ¢ JIHK-tomouzomepasoii Il u
dbapuesuntpanchepasoit (-7,611 u -7,050 kxan/mMoib, COOTBETCTBEHHO), YEM aproIna
(-6,331 u -5,574 xkan/monb, cooTBeTcTBeHHO). OnHako, ¢ JIHK-Tomonzomepasoii |
aproiuj uMmeer 0oJiee MPOUYHYIO CBs3b (-6,045 Kkayl/MOJib), 4YeM 3MOKcHaproaus (-
5,554 kkan/monb). Pe3ynabTaThl  MOJIEKYJSPHOTO  JOKMHTA  MOATBEPKIAIOT
MIPOBE/ICHHBIC JKCIIEPUMEHTAIBHBIC HCCJICIOBAHMS SIOKCHAPTOUAa Ha KYJIbTYpe
kietok HepG2 (tabmuma 18).

8.4 AHTMMHKPOOHASI AKTHBHOCTHh HOBBIX IMPOM3BOJHBIX AapProJuaa M
3¢uUpHOro Mmacjia U3 HeNmoJSAPHOM (pakuuu YIJIEKUCIOTHOIO JKCTPAKTA
NOJIbIHM IJ1aJKO0H

HccnenoBanre aHTUMUKPOOHOW aKTUBHOCTH HOBBIX MPOU3BOHBIX aprojiuja u
a(UpHOTO Macjia W3 HENOJSAPHON (GpakIUU YIIEKUCIOTHOTO SKCTpPaKTa MOJBIHU
IJIaJIKOM TpoBoAMIOCh B Jjaboparopuu (apmakoigorun AO «MexayHapOaHBIHN
HAYYHO-TIPOU3BOJICTBCHHBIN XOIuHT «Dutoxumus» ([Ipunoxenue E).

OOBekThl HccheAoBaHus: OcH3mIXIopuanpoussoanoe apromuaa (AGArCl),
aproiua, anabasunuwiaproaua  (AG-Anab), wwmrTmsuamiapronnn  (AG-Cyt-1),
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nupuauamiapromuy (AG-Py-1), 2-¢ropbensunmnponsBogHoe apromuna (AGRF-2),
snokcuaproaun (AGEP), a¢pupnoe macio (OMAGQ).

JUIiss  OLIEHKM  aHTUMUKPOOHOW  aKTMBHOCTH  TOJYYEHHBIX  0Opa3IoB
UCCJIEIOBAHMS MPOBOJAMIMCH HA IlITaMMaX TIPAMIIOJOKUTEIBHBIX OaKTEpHid
Staphylococcus aureus, Bacillus subtilis, rpaMOTPHUIATENIbHBIX — OaKTepHid
Escherichia coli, Pseudomonas aeruginosa v npox:xeBbix rpuokax Candida albicans
metogoMm auddysun B arap (nyHok) [87]. Ilpemaparamu cpaBHCHHS SIBUIHCH
TeHTaMUIIMH )11 OaKTepHid 1 HUCTATHH JIs1 ApoxokeBoro rpubka Candida albicans.

YtoOsl co3aTh ONTUMATBHYIO TOJIIUHY CJIOS PaBHOW 4-5 MM HCIOJIb30BAJIH
yamku [letpu B Hux 2% c coxepxkanuem wmsiconentoHHoro arapa (pH 7,2-7,4) B
KojuuecTBe 20 MJI, KOTOPbIE YCTAHABIMBAIN B TOPU30HTAIBHOM Mon0XkeHuu. Cpena
Cabypo wucnosb3zoBaiu s apoxokeBoro rpudka Candida albicans. Tlepen moceBom
YaIky CO Cpeao MOACYIIUBaI B Tepmoctare [83].

KynpTypa MUMKpOOPraHU3MOB BhIpAIIMBAIACh BHIPAIIMBAIIA HA KUJIKOU Cpejie
pH 7,3 £ 0,2 npu temneparype ot 30 mo 35°C B TeueHue 18-20 wyacoB. 3aceB
UCCIIEYEMBIX TECT-IITAMMOB MPOBOJIUIN B YAIIKA IO METOAY «CIUIOLIHOIO Ta30Ha»
C COOTBETCTBYIOLIMMH MHUTATEIbHBIMU CpelamMu pa3BelneHnem KyiubTyp 1:1000 B
crepuiibHOM 0,9%-HOM pacTBope HATpus XJjopuja npu gobaBieHuH 1 M B3BecH
UCIIBITYEMbIX ~MHUKPOOPTaHW3MOB. M3nHillek MHKpPOOPTaHU3MOB ObLI  yJaJIeH
noAcymmuBaHueM B TeueHuu 30 wmuHyT. B nyHkm pasmepom 6,0 MM
dhopMupOBaBIIIMECS HA PACCTOSIHUU 2,5 CM OT 1ieHTpa 4amiku [letpu qo6aBumm cMech
U3y4aeMbIX O0Opa3loB M IMpenapaToB CpPaBHEHHS TEHTAMHIIMH, HHCTAaTHH. B
TepMOCTaTe MPOBOAWIM WHKyOanuio mnpu Temreparype 37 °C B TOJIONKEHUH TIO
TOPU3OHTAIM )11 (OPMHUPOBAHUA KPYIJIbIX 30H. [locie cyTok u3Mepsiau auaMeTphbl
30HBI YTHETEHUS POCTa.

B KkoHTpoje UCHOJNB30BaH  AUMETWICYIb(OKCHA B  IKBHOOBEMHBIX
KojuuecTBax. s wcciemoBaHus HMCHOJB30BaM OOpasllibl B KOJUYECTBE 1 MKT,
npenapartbl CpaBHEHUS (TEHTAMUIIMH U HUCTATUH) B KOJTUYECTBE | MT.

Pesynbratel uiccienoBanuii mpuBeeHbI B Ta0IuUIE 19.

Tabnuna 19 — AHTUMUKpPOOHAsT aKTUBHOCTH 00PA3IOB CECKBUTEPIIEHOBBIX JTAKTOHOB

HaumeHnoBaHue BemecTBa St. Ba?'. E. coli C.
aureus subtilis albicans

ApunnpousBogHoe apronuga (AGArCl) 18+0,2 17£0,1 - 14+0,2
Apronuj 15+0,1 12+0,1 -
Amnabasunmnaproiuaa (AG-Anab) 15+0,2 14+0,2* - 13+0,2
[urnzuaunapronuna (AG-cyt-1) 17+0,2 15+0,2 13+0,4 14+0,3
[Mupunuaunapronuna (AG-Py-1) - - 16+0,1* 15+0,1
2-OTopOEH3MITPON3BOIHOE aproInIa 14+0,2 - 14 +0,1 -
(AGRF-2)
Onokcuapronun (AGEP) 15+0,2 14+0,1* -
O¢pupnoe macino (OMAg) 16+0,2 - 17+ 0,1 20+ 0,1
I'enramurux 24 +£0,1 21+0,2 26 £0,1 -
Hucratnn - - - 21+0,2

* — noctoBepHOCTH paznnunii p<0,05 no cpaBHEHUIO C TPYNNION CpaBHEHMS
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YcranoBiaeHo, dro o0pa3iel  apuwiamnpousBomHoro apromwmga  (97) wu
uTH3uHWIapronuaa (93), NpOsBISIOT YMEPEHHO-BBIPAKCHHYI aHTHMUKPOOHYIO
AKTUBHOCTh B OTHOIICHHH TPAMIIOJIOKUTEIILHBIX TecT-mTaMMoB Staphylococcus
aureus, Bacillus subtilis. O6paser nupuauaunapronuga (94) obnamaet yMepeHHOM
AHTUOAKTCPUAIbHOW aKTUBHOCTBIO B OTHOIICHWH TPAMOTPHUIATEIBLHOTO TECT-
mramma Escherichia coli u cnabbiM TPOTUBOTPUOKOBBIM JICCTBUEM B OTHOIIICHUU
napoxokeBoro rpudka Candida albicans. A oGpasipl CECKBUTEPIIEHOBOTO JIaKTOHA
aproiuaa (91) u MoaupHUIIMPOBAHHBIX €r0 MPOU3BOIHBIX aHabaswHmIIaproimaa (92),
ATIOKCHAPTOJIN 1A (98), apUJIIPOU3BOIHOTO aproJjimaa (97), 2-
dTopOeH3MIIIIPON3BOIHOTO aprojuaa (96) mposBIAoT caadyro aHTHOAKTEPUATBHYIO
aKTUBHOCTh B OTHOIICHHWH TpammojoxuTelbHbIX (Staphylococcus aureus, Bacillus
subtilis) u rpamorpunarensHoro (Escherichia coli) TecT-mTaMmMoOB. DPHUPHOES MACIIO
U3 HETOJSPHON (PpakIMK YIIIEKUCIOTHOTO IKCTPaKTa MOJBIHM TIAAKOW o0Jamaer
YMEpPEHHO-BBIPOKEHHOW aHTHMHKPOOHOW aKTHMBHOCTBIO B OTHOIICHUH TECT-
mrammoB Oaktepuit Staphylococcus aureus, Escherichia coli u apoxokeBoro rpudka
Candida albicans

8.5 [IIporuBoBOCHANNTEIbLHAA AKTHBHOCTH J(QHUPHOro Macja u3
HENMOJAPHON (pakuuud YIJIEKHCJIOTHOI0 JKCTPAKTA MOJbIHM TJIAAKOH Mo
3MOKCHAPIroJIuIA

HccnenoBanue MNPOTHUBOBOCTIAIUTEIBHOM AKTHUBHOCTH 3(UPHOrO Macia W3
HEMOJISIPHOM  (paKuMu  YIJIEKUCIOTHOTO  3KCTpaKTa IMOJIBIHM  T[JIaJAKOM U
AMOKCUAPTONAa MPOBOAUIOCH B Jaboparopun (apmakomorun AO «MHIIX
«Duroxumus» (Ilpunoxenue E).

OObekThl HccrneoBaHus: A(UPHOE MaclO0 W3 HENoJSIpHOW  (pakiuu
YIIICKUCIIOTHOTO 3KCcTpakTa nojbiau riaakoi (EOAQ), smokcuapromun (AGEP).

JIJist OIIEHKH OCTPOM AKCCYAaTHUBHOM peakinu, Ob110 0ToOpano mo 30 Genbix
OecropoAHbIX KpBIC, W PACHpPENEICHO IO TpyMIaM «KOHTPOJIb», «Jlukinodpenak
HaTpus», d(QUpPHOE Macio M3 HEMOJSIPHOM (pakUMU YIJIEKHCIOTHOIO 3KCTPaKTa
nosibiHu Thagkon (EOAQ) u snokcuapromun (AGEP). Kpeicsl 66111 0T0Opans 260-
350 rpamMm 1o macce Tesna, OJIHOr0 BO3pacTa U IoJia.

Uccnenyembie 00BEKTHI U3ydasind B 103€ 25 MI/Kr U 50 MI/KT TIpH IEpOpaTbHOM
BBEJICHUH B BHJI€ KpaxMalibHOU cnusu. [Ipenapat cpaBHeHus «/{ukinodenak HaTpus»
m3ydyasii B no3e 8 Mr/kr u 50 wMr/kr. KOHTpOJibHBIE >KMBOTHBIE MOJIyYasld
HKBHOOBEMHOE KOJIMYECTBO KPaXMaIbHON CIU3U.

Hccnenyemblie 00pa3ipl BBOJAWIM OJHOKpAaTHO 3a 1 uvac go BBeneHus 1%
pacTBopa YKCyCHOM KuCIOTHI B oObeme 1 mi Ha 100 © maccel B Tena KphIC, TEM
CaMbIM, BBI3bIBasl OCTPYIO AKCCYJIATHBHYIO peakiuio (meputoHuT). Yepe3 3 yaca
nocyie BHYTpUOprOIIHOrO BBeneHus 1% pacTBOpa YKCYCHOM KHCIOTBI, KpBbIC
3a0uBajIM, BCKPBIBAJIM OpIOIIHYIO TMOJOCTh. 3aTeM TYHNOW WIJOW NpU MOMOIIU
IIIPUIA OTCAChIBAlld BECh HIKCCYJAT, HAKOIUICHHBIM B IJIEBPAJIbHON MOJIOCTH H
usMepsun ero oonem [83].

Ilocne »KCHEPUMEHTOB IO OLEHKE OCTPOM OKCCYNAaTMBHOM pPEaKLMHU
UCCIIeTyeMbIX 00BEKTOB, MPOBEACHA CTaTUCTUYECKass 00paboTKa pe3yIbTaToB.
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PesynbTaThl ucciaenoBaHus TPOTHBOBOCIAIUTEIHHOW AKTUBHOCTH OOpasIioB
7¢UpHOr0 Maclia U3 HENOJSIPHOW (paklUUU YrIECKUCIOTHOTO SKCTPaKTa IOJIBIHUA
TJIaJIKON U 3TIOKCUAPToIn/ia MpuBeeHb! B Taduie 20.

Tabmuma 20 — IlporuBoBOoCmanmuTeIbHAsS AaKTUBHOCTH JS(PUPHOTO Maclia Wu3
HCHOHHpHOﬁ q)paKHI/II/I YIJICKHCIIOTHOTO OKCTpPAKTa I[TIOJIBIHHU I‘J'I&I[KOﬁ n
SIIOKCHAprojanga
DdupHoe macio
Tuno 13 HEMOJISIPHOU
I/Iccnefly Konr (beHax bpaxuu KOHTpoITh Huxnodenak | Dnokcu-
eMBIT pOJIb YIIICKUCIIOTHOTO _ HATpHUS aproJiu;
~ HaTpUs n=5 - _
MOKa3aTeb n=4 n=4 JKCTpaKTa n=5 n=5
HOJIBIHH
raaKon N=5
Jlo3a, mr/kr 8 25 50 50
Macca 345,0+12 | 272,8+20 261,6+16 | 313,6+8,2 | 241,6+4,98 | 272,4+424
JKUBOTHBIX, T
KonnuecTBo
JKCCyIara, 5,0£1,7 3,0£1,0 3,2+1,4 6,0+0,8 4,9+0,9 4,02+1,3
MIT

B pesynbrare mpoBeIEHHBIX SKCIIEPUMEHTOB BBISIBJIECHO, YTO 3(PUPHOE MACIIO
U3 HEMNOJSPHOW (PpaKUuu YrIEKUCIOTHOTO KCTPAKTA MOJIBIHU TJIAJKOM B J103€ 25
MK/KT 1 snokcuaproyma (98) B moze 50 Mk/Kr 00Ja1at0T MIPOTUBOBOCTIATUTEILHBIM
JEUCTBUEM Ha MOJEIHM OCTPOW OKCCYJATHUBHOW PEAKUUH CONOCTABUMBIM C
pernapaToM CpaBHEHUS TUKIO(PEHAKOM HATPHS.
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3AKJIIOYEHUE

[To pe3ynbpTaTam NpPOBENEHHBIX HCCIEIOBAHUNA MOXKHO CHENaTh CIEIyIOIIUe
BBIBO/IbI:

1. PazpaboTtansl HOBBIH croco® U pecypcocOeperaromas TEXHOJIOTHS
noyiydeHuss 3(QUpHOTO  Macia -  CyOCTaHIMM  MPOTUBOBOCHIAIUTEILHOTO,
aHTUOAKTEPHAIBHOTO, MPOTUBOrpUOKOBOrO (utonpenapara «I¢depos», Ha OCHOBE
KOMIUIEKCHOH  TiepepaboTKH  yIJICKUCIOTHOTO OSKCTpakTa TMOJBIHUM — TJIAJKOM,
IPUMEHEHUE KOTOPOM MO3BOJIAET PALIMOHAIBHO MCIOJIb30BaTh JIEKAPCTBEHHOE ChIPHE
MTOJIBIHYU TJAJKOM.

2. YCTaHOBIEHO, YTO IO KOMIIOHEHTHOMY COCTaBY, (HU3UKO-XHMHYECKHUM,
TEXHOJIOTHYECKUM XapaKTEpPUCTUKaM U OMOJIOTMYECKOMY IEUCTBUIO 3(HUpPHOE MACTIO,
MOJIy4eHHOE TpH  KOMIUIEKCHOM MepepadOTKe  YIIEKHCIOTHOrO  AKCTPAKTa,
COOTBETCTBYET J(UPHOMY Macily, HapaOOTaHHOMY U3 JIEKAPCTBEHHOTO CBIPbS
MIOJIBIHU TJIAJIKOM; pa3paboTaH U YTBEPKIACH OMBITHO-TIPOMBIIUICHHBIN PErjlaMeHT Ha
MPOU3BOJCTBO CyOCTaHIIMM dS(PUPHOTO Macia TOJBIHA TJIAJKOW Ha OCHOBE
KOMILJIEKCHOW TIepepabOTKH  YIIIEKUCIOTHOTO OJKCTPaKTa; pa3paboTaH MpPOEKT
aHAJIMTUYECKUI HOPMATUBHBIN JIOKYMEHT Ha CyOCTaHIMIO 3(DUPHOTO Macia MOJIbIHU
TJIAJKOU.

3. BnepBeie pazpabotanbl cnocod U pecypcocoOeperaromiasi TEXHOJOTHS
BBIJICJICHHSI CECKBUTEPIIEHOBOTO JAKTOHA aproyinjia Mpu KOMILUIEKCHOU nepepadoTke
VIJIEKUCIOTHOTO 3KCTPaKTa MOJbIHA Tiagkoi. IIpenmyiectBoM pazpaboTaHHOM
TEXHOJIOTUU  SIBJSIETCS  TOBBIIMICHUE MPOU3BOJUTEIBHOCTA  TEXHOJIOTHYECKOTO
mpouecca B S5 pa3 M 3HAUUTEIBHOE COKpAUIEHUE €ro IMpOoJ0JIKUTEIbHOCTH,
UCKJTIOYCHHE TOKCUYHBIX PaCTBOpPUTENIEH, COOTBETCTBHE TpeboBanusim GMP.

4. Ha ocHOBE BBIJIEJIEHHOTO CECKBUTEPIEHOBOIO JIAKTOHA  aproJivja
CUHTE3UPOBAHO 7 HOBBIX PAHEE HEOINHUCAHHBIX B JUTEPAType COCAUHEHHI, CTPOCHUE
KOTOPBIX OJHO3HAYHO YCTAaHOBJIECHO Ha OCHOBaHuM naHHbIx HK-, YO-, AMP-
CIIEKTPOCKOMNMUH, 3JIEMEHTHOIO aHaiu3a. BrepBble B pe3yiabTare HUCCICIOBAHUS
OMOJOTUYECKON aKTUBHOCTH YCTAaHOBJICHO, YTO IMOKCUAPTOJIU]L MPOSIBIISIET BHICOKYIO
IIUTOTOKCUYHOCTh B OTHOIICHUH KJIETOK T'eNaTOLEIUTIOIIpHON KapiimHoMbel HepG2 u
o0naaeT MPOTUBOBOCHAIMUTEIBHBIM JICMCTBUEM COMOCTAaBHUMBIM C IpenapaToM
cpaBHeHUs1 «JlukimodeHak HATpUs» HAa MOJEIN OCTPOM AKCCYAATHUBHON pEaKIvu;
AMOKCUAPTONN TPEIJOKEeH B KayecTBE CYOCTaHIUMU [JIsi pa3pabOTKH HOBOIO
JIEKapCTBEHHOT'O  CPEACTBAa  MPOTHBOOIYXOJEBOTO,  MPOTUBOBOCHIAIUTEIHHOTO
JNIEUCTBUN U PEKOMEHIOBAH JJIs1 JATBHENIINX JTOKJIMHUYECKUX UCTIBITAHUM.

5. BniepBrie pa3paboTaHa TEXHOJIOTHS MOTYYEHHUS SMOKCUAPTOIUAA.

6. BniepBbie pa3zpaboTaHbl MOKA3aTeNM KayecTBa U MPOBEJICHA CTAHAAPTU3ALIMS
cyOCTaHIUM aprojimja u SMOKCUaproianaa, U3ydeHa ux CTaOWIbHOCTh; pa3paboTaHBbI
MPOCKTHl AHAIIMTUYECKHE HOPMATHMBHBIC JOKYMEHTHI HA CYOCTaHIIMU aprojujaa |
AMOKCHAPTOIHU/A.

7. BnepBrie pa3paboTaHbl U YTBEPKIEHBI JIA0OPATOPHBIA pETIaMEHT Ha
nojiydeHue cyoctanmmu dnokcuaproiauma (JIP-DJ165005037P-01-18), ombiTHO-
IPOMBIIUICHHBIN perjJaMeHT Ha MPOU3BOACTBO cyOctanuuu aproiuna (OIIP-
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®J165005037P-06-18), aduproro macma nosbiau raaakoit (OIMP-dJ165005037P-07-
18). TexHonoruu mnoidydyeHus cyOCTaHIUMN HGUPHOTO Macia TMOJbIHU TJIaJIKOM,
aproyiijia, JSMOKCHAproimjaa amnpoOupoBaHbl U BHenpeHbl Ha 0Oaze TOO
«Kaparanauuckuii ¢apManeBTUUECKU 3aBOJ», OPraHU30BAaHO IPOU3BOJICTBO HX
OTIBITHBIX MapPTHH.

Oyenka noanomsl peuleHusi nocmasiennsix 3aoad. IlocTaBieHHbIe 3aa4u 1O
pa3paboTKe HOBOTO Crocoda M TEXHOJOTUM MOJydeHus 3(UPHOro Macjia MyTem
KOMITJIEKCHON TTepepadOTKU YTIIEKUCIOTHOTO YKCTPAKTa MOJIBIHU TIIAIKON, U3YUIEHUIO
GU3UKO-XUMHUYECKUX, TEXHOJOTHYECKUX  XAPAKTEPUCTUK U OMOJOTHYECKOU
aKTUBHOCTHU TOJYYEHHOTO 3(UPHOTO0 Maciia TMOJBIHUA TJIaJKOW; pa3paboTKe HOBOTO
croco0a M TEXHOJOTHH TIONYyYCHHS] CECKBUTEPIIEHOBOTO JIAKTOHA aprojuaa Mpu
KOMIUIEKCHON TepepabdOoTKe YIIIEKUCIOTHOTO AKCTPAKTa MOJIBIHU TIaAKOM, CHUHTE3Y
HOBBIX MOJU(DUITMPOBAHHBIX MMPOU3BO/IHBIC HA €TI0 OCHOBE, YCTAHOBJICHUIO CTPOCHUS
MOJIEKYJT U HUCCJIEIOBAHUIO MX OHOJIOTHUYECKUX CBOWMCTB; Pa3pabOTKE TEXHOJIOTHH
MOJIYYeHHS] CyOCTaHIIUU SMOKCHAPTOINa; pa3paboTke HOPMATUBHON JOKYMEHTAIIMH
Ha cyOcTaHIMi 3QUPHOTO Macia MOJIBIHU TJIAJKOW, aproyinja, SMOKCHApToiInaa, B
BUJIC TPOCKTOB AHAIUTUYECKUX HOPMATUBHBIX JIOKYMEHTOB, JIa0OpaTOPHOIO W
ONBITHO-ITPOMBIIIEHHOTO PETJIAMEHTOB, BBIINIOJIHEHBI TOJHOCTBIO.

Pexomenoayuu u ucxoouvie OanHbie NO KOHKPEMHOM)Y UCHOTIb30BAHUIO
pe3ynemamos. Pe3ynpTaTbl OHCCEPTAIMU, T[OJYYEHHBIE B XOJI€ IPOBEACHHBIX
UCCIICIOBAaHUM, HUMEIOT Kak (yHIAaMEHTAIbHOE, TaK M TMPHUKIAJHOE 3HA4YCHUE.
Pazpabotansl HOBBIE CIOCOO M pecypcocOeperaromniasi TEXHOJOTHS MOJyYEHUS
3¢UpHOro Macjia TMpU KOMIUIEKCHON mepepaboTKe YrIEKUCIOTHOIO SKCTPAKTA
MOJIBIHM TJIaJIKOM; pa3paboTaHbl HOBBIE CIIOCOO U pecypcocOeperaroiiasi TEXHOJIOTUs
BBIJICJICHUS ~ CECKBUTEPIICHOBOTO  JIaKTOHA  aprojuja MyTeM  KOMILUIEKCHOM
nepepaboTKU YIIIEKUCIOTHOTO SKCTPaKTa MOJIBIHU TIaKON; HA OCHOBE BBIJICJICHHOTO
aprojuja CUHTE3UPOBAHO 7 HOBBIX MPOU3BOAHBIX, CTPOEHUE KOTOPBIX YCTaHOBJIEHO
Ha ocHoBaHuu JaHHbIX WK-, Y-, SMP-cnekTpocKonuu, 3J€MEHTHOIO aHalu3a;
AMIOKCUAPTON TPENJIOKEH B KAayeCTBE CYOCTaHIMU [JIsi pa3pabOTKH HOBOTO
JIEKQpCTBEHHOTO  CPEACTBa  MPOTHUBOOITYXOJIEBOTO,  MPOTMBOBOCHAIUTEIHHOTO
JNEUCTBUS M PEKOMEHAOBAH i1 MOCJIEAYIOIIMNX JOKIMHUYECKUX HCCIIEIOBAHMIA;
pa3paboTaHa TEXHOJIOTHUSI TOJYYEHHUS DSIOKCHAPTOJIMIa; OMpPENETCHBbI IMOKa3aTelu
KauecTBa W TPOBENICHA CTaHIApPTH3alus CyOCTaHIMKA S(PUPHOTO Macia TMOJIBIHU
IJIAJKOM, aproyivjia M SMOKCUAPTOINAa, M3yYeHa UX CTAOWIIBHOCTH; pa3paboTaHbI
MPOCKTHl AHAJIUTUYECKUX HOPMATHUBHBIX JIOKYMEHTOB Ha CyOCTaHIIUU S(PUPHOTro
MacJiia TOJIBIHU TJIAJIKOM, aproJinjia U SMOKCHAPTOINaa; pa3paboTaHbl U YTBEPKICHbI
Ja00paTOPHBIN periaMeHT Ha MPOU3BIICTBO CYyOCTaHIIMU TIOKCUAPTOJIN/IA, OTIBITHO-
MPOMBIIIUICHHBIE PErJIaMeHThl Ha TPOM3BOJCTBO CyOCTaHUMM 3(upHOro mMacia
MOJIBIHYU THaAKol U apronuaa; Ha 6aze TOO «KaparanauHckuil ¢apmarieBTHYECKU
3aBOJI» OPTraHW30BAHO OIBITHOE TIPOM3BOJCTBO CyOCTaHIMi 3(upHOrO Mmacia
MOJIBIHM  TJIAJIKOM, aprojauja | J3MHOKcHaprojauaa. Pe3ynbprarsl ucclieIOBaHUM
MPECTABIAIOT OCOOBI HMHTEpeC ISl MPaKTUYECKOTOo TPUMEHEHUss B 001acTH
OMOOPTraHNYECKON XMMHUHU M TEXHOJIOTHH (hapMaIieBTUYECKOTro MPOU3BOICTRA.
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Oyenxa  mexHuxko-sKoHomuueckou  apgexmusnocmu  eHedpenus. B
JUCCEPTAIIMOHHON paboTe OmMcaHbl HOBBIE MOAXOAbl K KOMIUIEKCHOM mepepaboTke
pPacTUTEIIBHOTO  CBIPbS, MO3BOJIAIOIIME  TOBBICUTH  MPOU3BOAUTEIBHOCTH
TEXHOJIOTUYECKOr0 TIpollecca BBIICTCHUS M OYMUCTKH OHOJOTMYECKH aKTUBHBIX
cyOcranuuii. Pa3paborana HoBasi pecypcocOeperaroiias TEXHOJOTHSl BbIIEICHUS
a¢upHOr0 Macia - CyOCTaHIIMU MPOTHBOBOCHAIMUTEIHLHOTO, aHTUOAKTEPUATIHLHOTO,
npotuBorpuOkoBoro  ¢urtonpenapata «3depos», HA OCHOBE KOMILUIEKCHOU
nepepadoTKH YTIIEKUCIOTHOTO JKCTPAKTa TOJBIHKM TJIAIKOH, MPUMEHEHUE KOTOPOU
MO3BOJISIET PALMOHAIBHO MCIIOJB30BAThH JIEKAPCTBEHHOE ChIPHE IMOJBIHU TJIAJKOU U
MOBBICUTh  MPOU3BOJIUTEIIBHOCTh ~ TEXHOJOTHYECKOTO Tpoliecca; pa3padboTaHa
pecypcocbeperaroniasi TEXHOJOTHUS  BBIICTCHUS CECKBUTEPIICHOBOTO  JIAKTOHA
aproiauga NOpU KOMIUIEKCHOM mepepabOTKe YIJIEKUCIOTHOTO SKCTPAKTa IOJIBIHU
IIaJKOW, MPEUMYIIECTBOM KOTOPOW SIBIISIETCS MOBBIIMICHUE MNPOU3BOJAUTEILHOCTH
TEXHOJIOTUYECKOro mpouecca B 4,6 pa3a W 3HAYUTEIBHOE COKpAIIEHUE €ro
MPOJIOJDKUTEILHOCTH, HWCKIIOUEHHE B COOTBETCTBUU C TpeboBanusimu GMP
TOKCUYHBIX pACTBOpUTENICH; pa3padoTaH cmocod ¢ TEXHOJIOTHS TOJy4YECHHUS
DIIOKCUAPrOJNINAA,  IO3BOJSIOIIMM  IMPOM3BOAUTH  LEJIEBOE  BELIECTBO  C
KOJIMYECTBEHHBIM BBIXOJIOM; pa3paboTaHa CyOCTaHIMs SITOKCUAPTOU, 001a1aro1ast
IIPOTUBOOIYXOJIEBBIM U IPOTUBOBOCHAIMUTEIBHBIM JCHCTBUEM, PEKOMEHIOBAHHAS
JUTSL IOCTIEAYIOMUX (hapMaKOJIOTUYECKUX UCCIIEeIOBAHUN.

Oyenka HAy4HO20 YPOBHS BbINOJHEHHOU pabomvl 6 CPAGHEHUU C JAYYUUMU
docmudiceHusmu 8 oarnHou obaacmu. 1lo Marepuanam auccepTalvu MoOJlaHa 3asiBKa
Ha mateHT PKN0o2020/0165.1 ot 11.03.2020 r., onyOnuKoBaHbl 3 CTaThU B )KypHaJax,
pekoMmeHaoBaHHbIX KomuTeroM 1o KOHTpoJtO B cdepe oOpa3oBaHUS U HAYKH
MunucrepctBa o0Opa3oBaHusi M Hayku PecnyOnuku Kaszaxcran, 2 cratbu B
3apy0eKHOM HAy4YHOM H3JIaHUM, BXOJAIIEM B 0a3bl JTAHHBIX SCOpuUs U TE3UCHI 6
JOKJIa/I0B, U3 HUX TE3UCHI 3 TOKIIA0B Ha MEXIYHAPOIHBIX KOHpEepeHusaX. B memnom,
HAyYHO-METOJIMYECKH ypOBEHb MPEJCTaBICHHOW JHCCEPTAMOHHOW pPabOTHI
COOTBETCTBYET COBPEMEHHBIM aHAJOTaM, OMYOJIMKOBAHHBIM B OTKPBITOM Hay4YHOU
[I€YaTH.
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MHNPUJIOXEHUE T
AKTBI BHEJIpEHUS PE3yJIbTATOB HAYYHO-UCCIIEA0BATENLCKOM PaOOThI

B npou3BoacTBO 3pupHOro Maciia MoJIbIHU TIaIKON
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0700

Tonokonuuxos E.I'.

«/4 >>_7,g(,7(¢'g,4£ 2018 r.

AKT BHepeHUs
Pe3yabTATOB HAYYHO-HCCIe0BATENbCKOH paboThl B IPOM3BOACTBO

1. HaumeHoBaHHe HAyYHO-HCCJIEJ0BATEAbCKON, HAYYHO-TeXHH4YeCKoil M (WiH)
ONbBITHO-KOHCTPYKTOPCKONW padorbl: Texunonoruss npousBopcrsa HPUpHOro macia u3
HEIOJSIPHOM (hpakuuK yrieKuCI0THOI'O FKCTPAKTA ChIPbS HAA3EMHON YacTH MOJIBIHU [IIAIKOM.

2. Kparkasi anHoTaumsi: YIJICKHCIOTHBIN 9KCTPAKT ChIPbst HAA3EMHOR 4acTh IOJIbIHK
[JIAAKOH - 9TO CJIOXKHAS MHOIOKOMIIOHEHTH@st CMeCh AKTHUBHBIX BeIeCTB JIMIIOMIAHOIO M
TEPHEHOMIHOIO Xapakrtepa, lpelcTaBidiomas co0oi IycTyl0 Maccy IKelTo-KOPUUHEBOI'O
LBeTa, C [PUATHBIM ~ 3allaXxOM, CBOMCTBEHHBIM  IOJbIHM. OCHOBHOH  KOMIIOHEHT
CECKBUTEPIICHOBbIH JIAKTOH apriabun  —  jelicTByiomlee  Hayalgo  Ilpenapara
LIPOTUBOOILYXOJIEBOI'0 JeicTBus. B pesynbrare pasjaelleHus yrileKMCIOTHOIO 3KCTPAKTa ChIPbs
HAI3eMHOIf  4acTu nosplHd  riaagkoif  Ha  OblcrpoM  LeHTpoOeXHOM  xpomarorpade
paciipeae/ieH s 10Iy4aloT ABE HOJPHbIC (ppakuud ¥ O4HY HenousipHyto. Jlis npousBogcTBa
CCCKBUTEPIICHOBBIX JIAKIOHOB aproiuja M apriabuHa HMCHONb3YIOT [EpBYI0 ¥ BTOPYIO
Hosspubie (pakLun COOTBETCTBEHHO, HCLOISAPHAS TPEThs (DPAKLMs 10 HACTOALLECIO BPEMEHHU
HE MCIIOJIB30BAIACH IS HOCELYIOLEro BhIACIEHUs OHOJIOrMUeCKH aKTUBHBIX coeaunenui. [1o
JAaHHBIM XPOMATO-MACC-CIIEKTPOMETPUUYECKOI0 aHaM3a B COCTAaBe HENoNspHON  (pakuuu
YITICKACIIOTHOIO AKCTPAKTA ChIPbsl HAA3EMHON YACTH I[IOJIBIHM [VIAJKOH OlpEeNeNIeH0 Haluvuue
KOMITOHEHTOB 2(hupHOro Macia.

PaspaGorana TeXHOJIOIusi IPOU3BOACTBA A(PUPHOIO Macia Ha OCHOBE KOMIIIEKCHOH
nepepaboTKy YIIIeKMCIOTHOIO AKCTPAKTA ChIPbs HAJA3eMHOM YaCTH I10JIBIHM IIaAKOM.

3. D¢¢exr or BHeapenmsi: PaszpaboTannas TEXHOJIOTHS LPOU3BOACTBA IHUPHOIO
Maclia Ha OCHOBE KOMILICKCHOM repepaboTKh YIVIEKMCIOTHOIO AKCTPAKTA ChIpbs HaA3eMHOMN
YacTH IMOJIBIHK TNAJKOH 1103BONSET palMOHAIbHO UCIIOJIB30BAThH JIEKAPCTBEHHOE PACTUTENILHOE
Chlpbe IOMBIHK TianKkoi. TTpu 2TOM BBIXOX LEAEBOr0 NPOAYKTA YBEIUYHBACTCH 110 CPABHEHHIO
¢ TeXHOJIOrHeH noxyyeHus 3(QUPHOro Macia MeTOAOM TMAPOAMCTHIUISLMN CHIPbS IOJIBIHU
rIaiKol U coxepkanue 1,8-unHeosna B nony4eHHOM d(pUPHOM Maclie B 3 pasa BhILIC.

4. Mecto u Bpems BHeapenusi: TOO «Kaparanauuckuit GpapmaueBTudeckuit 3aBoay,
2018 rop.

5. ®opma BuHeapenmusi:  OIbITHO-IIPOMBILIUIEHHBIH  perijaMeHT  TeXHOJIOIHU
IPOU3BOACTBA HPUPHOTO Macia U3 HEMoJsApHON (GpakLuy YrIEKUCIOTHOTO dKCTPAKTA ChIPbS
HAA3eMHOMN 4acTH [TOJIBIHU [JIAJAKOMH.

Hoanucu:

IpeacraButean AO «MHIIX «®utoxumus»:

3aBeyroras Jlabopatoprelt TeXHOJI0IHH

¢uronpenaparoB AO « MHIIX «Duroxumusy», K.Gapm.H. W Kabaesa A.H.
Jloktopant PhD LY e 1aiivepaenosa X.P.

Ipencrasurtens TOO «Kaparananueknii papmauesTHYecKHii 3aB01»:
I'naBupiit Texnosior TOO «KaparanguHckui /
(apmaneBTHUeCcKuit 3aB0I», 1.(apM.H. / Wrxanosa X.M.
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B npousBoncTBO cyOcTaHLuu aproauaa

YTBEPX/IAIO

Jupextop TOO «Kaparanaunckuii

(hapm: Wlﬂdﬁ 3aBo», A.(papMm.H.
;? Tonoxkonnukos E.I".

«L2» /.g/@#' £ 2018 T.

AKT BHeJApPeHHH
Pe3y/ibTATOB HAYYHO-HCCAEA0BATEAbCKOH padoThbl B IPOH3BOACTBO

1. HaumeHoBaHHe HAYYHO-HCCJIEJ0BATENbCKOH, HAYYHO-TEXHHYECKOH M (WiH)
ONbITHO-KOHCTPYKTOPCKOHM  paborbl:  TexXHOIOIMs  IPOU3BOACTBA  aproiaa M3
YIIIEKHCIOTHOLI'O 3KCTPAKTA ChIpbs HAA3E€MHOI YacTH MOJIBIHY IJIaKOH.

2. Kparkasi annorauusi: ChipbeM U1 1OJy4deHHst cyOCTaHUMM aproiumia siBiseTcs
Hal3eMHasi 4acTh HOJbIHY IUaakoit (Artemisia glabella Kar. et Kir.) ¢ cogepkaiueM LeneBoro
sewecrsa 0,0075% B nepecuere Ha BO3JAYLIHO-CYXOe Cbipbe. PaHee aproiua uspiekand u3
IOJIBIHY [JIAAKOH 9KCTpaKuuell OpraHiyecKMMHU PpacTBOPHTEISMH C [1OCIeYIOLEeH OYHCTKOH OT
OalacTHBIX BELUECTB B HKCIPAKTE M pexpoMarorpaMpOBaHUEM, YTO IPHUBOLMT K I1OTEpe
LEJICBbIX KOMIOHEHTOB, HU3KOH I[POM3BOAMTEIILHOCTH, OONbLUMM  Tpyxo3arparam H
UCIHONB30BaHUIO OOJIBIIOr0 00beMa TOKCHYHBLIX, JIEIKOBOCILIAMEHSIOWIMXCS OpPraHUYecKuX
pactBopuTelei: xiaopodopm, 6enson, cMech OeH30I1: IMITHIIOBBI 3dup.

Paspaborana pecypcocOeperatolast T€XHOJIOIMS BbIACICHUS M OYMCTKH Aaprojuia,
yreM KOMILIEKCHOH [epepadOTKH YIVIEKUCIOTHOIO 3KCTPAKTA Cblpbsl HAA3CMHONW 4actu
IOJIBIHY TJIALAKOM: 110CIIe pa3aesieHus YIIIeKHCIOTHOIO 9KCTPAKTa MOJIBIHK [J1aAK0H Ha ObIcTpOM
LEeHTPOOEIKHOM XpoMaTolpade paclpefeleHUs [OJIYyHatoT ABE NOJsSpHbie (QPAKLHAH U OAHY
HelosipHyt0. JUIst IPOM3BOACTBA CECKBU1EPIIEHOBOIO JIAKTOHA apriaabiH MCII0b3YIOT BTOPYIO
HOJAPHYIO (Ppakuuio, ocrainbuble (ppakUUU 10 HACTOALIEIO BPEMEHH HE HCIIOIB30BAIMCH VIS
NOCICAYIOWEro  BblAeTeHUus  OMOJIIOrMYeckM  aKTUBHBIX — coeiumHeHuil. [lo  aaHHBIM
BBICOKOY(h(PEKTUBHOIO JKHIKOCTHOIO XpoMarorpaguueckoro aHajaus3a cojlepikanue aprojauia B
nepBoit nosspuoi Gppakuun cocrasiser 6.5%. .

3. D¢ ¢pexr ot BHeapenusi: [IpenmyiiecTBOM pa3pabOTaHHON TEXHOJIOIMH [10JIYyYEHUS
cyOcraHUMKM aprojuja Ha OCHOBE KOMILIEKCHOH IepepaboTKM YIVIEKHCIOTHOIO 3KCTpaKTa
ChIpbS HAA3EMHOM YaCTH IOIbIHM IJIAJAKOH SBISETCS IMOBBILUCHHE [IPOU3BOAUTENBHOCTH
TEXHOJIOTHYECKOro  mpouecca B 4.6 pasa,  COKpalleHUe  [POAODKHTEILHOCTH
XpoMaTrorpa)Mueckoro pasaelieHus B 2 pa3a U UCKJIIOYEHHS TOKCHYHBIX PAacTBOPUTENEH, YTO
1103BOJISET [IOBBICUTE BBIXOJ aprosinia B 2.1 pasa B nepecyere Ha BO3AYIIHO-CYXO€ ChIpbe.

4. Mecto u Bpemsi Bueapenusi: TOO «Kaparanaunckuii apmanesrudeckuii 3aBomn,
2018 rox.

5. ®opma BHeapeHusi:  ONBITHO-NPOMBUIUIEHHBIH  PerJaMeHT  TEXHOJIOIMH
IPOM3BOACTBA aprojuia Ha OCHOBE KOMIUIEKCHOH nepepaboTKH yrJIEKHCIOTHOIO JKCTPAaKTa
ChIpbsl HAA3eMHON 4YacTH MOJIBIHM riagkoil. IIpon3BoacTBO ONBITHONH naprud cyOcTaHuMu
aproJjiza.

Hoanucwu:
IMpeacrasurenn AO «MHIIX «®utoxumusn»:
Sapeaytowas jabopaTopueil TeXHOJI0IHH

¢uronpenaparoB AO «MHIIX «®Duroxumusy», K.papMm.H. =7 XKabaesa A.H.
Jlokropaut PhD (g aiivepuenosa XK.P.

Ipeacrasurens TOO «Kaparanaunekuit papmaueBTHYECKHI 32BOI:
I'nauplii Texnonor TOO «Kaparananuckuii

(apmaueBTHUYEeCKUiT 3aBO1Y, 1.(DapM.H. Woxanosa X. M.
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MPUJIOKEHUE /I
JlabGopaTopHbIil periaMeHT

Ha nonydenue snokcuapronuaa

YTBEPAKJIAIO
[Npeacenarens npabieHus
AQ « MHITX Quroxunmusgy,
akanemux HAH PK,

H., npodeccop

C.M. AziexkeHosB
oe 4/."" I,

JABOPATOPHBINA PECJIAMEHT
Ha llO.le'leHlle anoxcnapronuna
JIP-®/165005037P-01-18

Cpok felicTBHS Peraamenta 10 « o E »_ £ 42021 1.

KAPATAH/IA 2018
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INMPUJIOXEHUE E
AKTBI UCTIBITAHUI

O6pa3u0B BCHICCTB HA TUTOTOKCHYCCKYIO aKTHBHOCTD

YTBEPAIAIO
Mpeacenarens npasBieHis
AQ «MHITX «DuToxumun»,
akagemux HAH PK,
i3 XHM. HayK, nipodeccop
A" C.M. AnexeHos

/on a3 2017r.

AKT

MENBITAHRI 0Opa3loB BeLeCTs
Ha UHTOTOKCHYLCKYHO AKTHBHOCTH B OTHOWSHHH JTHUHHOK
MODCKHX paukos Artemia salina (Leach)

O0LeKTBI HeCAeNOBRHS

AGATr - 4pUINpOU3BOIHOR aproauia
GRS-X1 — (E-uzomep)- ranoreHapruInpon3BoaH0E FpocCcreMiHa
GRS-X2 - (Z-uzomep)- ranoreHapuANpoH3BOAHOE MPOCCreMHHa

Janaua HeCeN0BaHNN

OUEHHTH UMTOTOKCHYECKYIO aKTHBHOCTE 3-X 00pa3loB CECKBHTEPIEHOBbIX
NEKTOHOB B OTHOLUEHHH JIMYHHOK MOPCKMX paukoB Arfemia salina (Leach) 8
YCNOBUSX KYNbTUBHpOBaHUs in vitro [B.N. Meyer, N.R. Ferrigni, J.E. Putnam, L.B.
Jacobsen, D.E. Nichols and J.L. McLaughlin. Brine Shrimp: A Convenient General
Bioassay for Active Plant Constituents // Planta Medica, 1982, V. 45, P. 31-34, L.
MeLaughlin. Crown Gall Tumors on Potato Discs and Brine Shrimp Lethality: Two
Simple Bioassays for Higher Plant Screening and Fractionation // Methods in Plant
Boichemistry, 1991 V. 6, P. 1-32].

Marepuaibl 1 MCTOALI

LINTOTOKCHMYHOCTL OUEHHBAAH B TECTe BBIAMBAEMOCTH AMYHHOK MOPCKHX
paukos Arremia saling (Leach). DkcnepuMeHThl NPOBOAKIMCL Ha JHYHMHKAX 2-X
 AHEBHOIO BO3DACTA B YCMOBUAX KYIbTHBHPOBAHUS in vitro. JINMHHKH BplpalieHb
[OTPYKEHNEM SHIL MOPCKUX paukos Artemia salina (Leach) B HCKYCCTBEHHYIO
MOPCKYIO BOAY W unkybuposanu 48 4 npu remneparype 37°C. Hasecky kamioro
uceneayemoro obpasiia pacTBOPHAH B 2 MA 3TAHOMA, 34T€M H3 3TOFO pacTsopa
opanu no 500 mxn (3 napannenu), S0 mxa (3 napannenu), 3 mxn (3 napanaenu).
[Tocne uenapenus ravona 8 kaxkabii Gaakon nodasuin 0o 5 M HCKYCCTBEHHORH
Mopcxoi Boapl. Takum o6paszom, eciii HadallbHas Maccd HAReCKK coctrarasna 2 mr,
TO KOHeYHble KOoHuerTpauus obpasua cocrapuau 100 mxr/ma, 10 mxr/min uo |
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MKI/MJI, COOTBETCTBEHHO, K@KIOH KOHUEHTPaUMH B 3 MOBTOpeHHsX. B kamawii
drakos ¢ 00pasiamMy ¢ NOMOUIBIO NACTEPORCKOIN MHNETKK caxany no 10 1u4HHOK
MOPCKMX paukoB Arremia salina 2-nnesnoro sospacra. [locne sroro sce (rakoHsl
OCTABNANKM MPH KOMHRTHOH Temnepatype Ha csery Ha 24 uaca. [lo uereuenun 24
MACOB MEPECHHTRIBANH BLUKMBLUKHE # NOrHOIUNE JAHUUHKA, 3aTeM ¢ HCIO/IB30BAHHEM
NOMyHeHHbIX [@HHBIX [0 BEPXHEMY M HHIKHEMY TOKCHYECKOMY JIMMHTY
PACCYMTHIBAIN [IO/IOBMHHYIO TOKCHYECKYK 103y Kaxaoro ofpasua. [lpenaparom
cpasHesus cnyxun ruapoxnopud 13-mumerunamuno-1,10B-anoxen-5,7a,6,1 1 p(H)-
raaii-3,4-e4-6,12-onua  (cyGeranuusn  npenapata «Apranabun»), obagaaloumnii
NPOTHEOONYXONEBOM AKTHBHOCTHIO,

Pesvabrars! uecaenosanni

PesyabTaTsl  TECTHPOBaHHA LMTOTOKCHUECCKOH akTuBHoCcTH  00pasuos
CeCKBATEPICHOBLIX MAKTOHOB 8 OTHOWEHHH JIHYHHOK MOPCKHX pavkos Artemia
salina (Leach) B yenoBHsx Ky ALTHBAPOBAHUA in vitro npuBenenst B Tabanue |,

Tabnuua | - Llurorokesseckas aktMBHOCTb 00Pa3silos CECKBUTEPNEHOBbIX AKTOHOB

Hanmerosanne Koruentpau | [COAHHECTRO BLIKHBUIMX THUMHOK J1 50, AKTHB-TY
| BelueCTa na mer/mn T T 37 MET/MA
' apauiens | napaniens
napannens
l

| AGAr - I b 8 ' 8 422 Ofnanaer

apHITPOHIBOA 10 2 3 1 3

HOe apronqua 100 3 3 4

GRS-X1 - (E- 1 9 9 ' 9 68.4 Obnanaer

uzomep)- i 0 7 7 3
| PRILOTEHAPHINPO 55 - ‘ 2

H3BOJHOE ) E :

rpocereMuHa !
i GRS-X2 - (Z- ; ] 8 8 8 495 O6nanae
| uzomep)- 10 3 3 3
| ranoreHapuinpo
| U3BOIHOS 10 4 . $
’ rpoccremMuHa

[penapar l 8 7R 20,6

CPaBHEHHS:
- ruapoxnopna | 3- N S 4 4
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¥y
J

ro
2

/ AMMETHIAMHHO- 100 4

- 1,10B-3noxes-

- 5.7a,6,11B(H)-
rpait-3,4-e4-

' 6,12-on1na 1

Kak suaHo M3 rtabaunel, obpasubl ceckeuTepreHosblX naktonos:  AGAr -
apunnpounisonnoe aproanua, GRS-X! — (E-uzomep)- rajioreHapuanpoH3BoaHoe
rpoccremusa, GRS-X2 - (Z-wzomepi- ranorenapninpon3BOAHOE  TPOCCreMHHa
(IPORBARKOT UMTOTOKCHHECKYIO aKTHBHOCTb B OTHOMICHIH THYMHOK MOPCKHX PavykoB
Artemia sailina (Leach).

HMcnoannreln: £

3as. nadoparopueil GapMakonoruu, K.m.H. W Ceiinaxmerosa P.b.
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A . s \ «YTBEPXKJIAKO»
% [Npencenarens nparnenus

AO «MHITX «DutoxmumMus»,
emuxk HAH PK, x.x.H., mpodeccop
C.M. Anexenor

'/u/ y_ 2000 2015,

AKT
HeNBITAHKHIE 06pPA3NOB BelecTh HA UNTOTOKCHYCCKYIO AKTHBHOCTE
B OTHOMEHHH JTHYHHOK MOPCKUX paykos Arfemia salina (Leach)

ObwexTamMu  McciacjoRaHMS  cayxHaM 8 ob6pa3loR CeCKBHTEPHNEHOBLIX
NAKTOHOR W WX TIPOM3BOAHBIX HA HANHYHE UHTOTOKCHYECKOH AaKTHBHOCTH B
OTHOIIEHHWH JHYMHOK MOPCKMX pauxkoB Artemia salina (Leach) B yciaoBHAX
KyAbTHBHpOBanuS in vitro [B.N. Meyer, N.R. Ferrigni, J.E. Putnam, L.B. Jacobsen,
D.E. Nichols and J L. McLaughlin. Brine Shrimp: A Convenient General Bioassay
for Active Plamt Constituents // Planta Medica, 1982, V. 45, P. 31-34; L.
MecLaughlin. Crown Gall Tumors on Potato Discs and Brine Shrimp Lethality: Two
Simple Bioassays for Higher Plant Screening and Fractionation // Methods in Plant
Boichemistry, 1991, V. 6, P. 1-32.].

Mapkuposka (Hassanue) oGpa3nos:

I.MK-2(14)— dypospomoduian-14p-6a-onnaa

Ar.ar-3(14) — cecksuTepneHosblii TakTon B3 Artemisia aralensis
Gr-AcCl - xnopaueTaripon3so HONo rpoccreMuHa

Gr-Cyt(15) — aMHHONPOMIBOAHOIO IPOCCreMUHA

Ahal-2 —~ 1B-aneroxkcuaprecnna

Ahal-5 — ceckBuTepIeHOBEIH 1aKTOH W3 Artemisia halophila
APd- aMuHONPOH3IBOHOE NTApTEHOMHAA

AGcyt-1- aMHHONPOU3BOIHOE apronuia

e JB o R ST B )

3ajava uccaeqoBaHNA:
OueHnuTs UHMTOTOKCHYECKYK0 AaKTHBHOCTE OOpas’lon CecKBUTEPNEHOBhIX

JAKTOHOB H WX TPOM3BOAHBIX B OTHOLICHHH JIHYHHOK MOPCKMX paukoB Ariemia
salina (Leach) B ycnmosusx KynsTHUBUDOBAHWUS in Vitro.
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Marepuajist H METOABL

LIHTOTOKCHYHOCTD OLEHMBANK B TCCTC BBIAMBACMOCTH JIHYHHOK MOPCKHX
paukoB Artemia salina (Leach). DKcnepHMeEHTE! NPOBOAHIMCE HA NHYHHKAX 2-X
JHERHOTO BO3PACTAa B YCHOBMAX KYNGTHBHPOBAMHMSA in vitro. JIWYMHKH BRIPALLICHD!
NOTPYXEHUEM AHL MOPCKHX pauxos Arfemia salina (Leach) B HCKYCCTBEHHYIO
MOPCKYK) BOAy M HHKyOMposanu 48 u npu remneparype 37°C. Hasecky
neenenyemoro obpasna pacTBopiin B 2 MJI METAaHOAA, 3aTéM M3 3TOrQ pacTsopa
6panu no 500 mMxn (3 mapannenu), 50 mxn (3 napaanenn), 5 mkn (3 napaunens).
IMocne ucnapenua Metanona B Kaxaslii dnakon Jo6aBuiIK M0 5 M HCKYCCTBEHHOH
mopckoir Bosel. TakumM ofpa3om, eciin HaYabHAS MACCA HABECKW COCTARNNAIA 2 MT,
TO KOHEYHBIE KOHHEHTpauuu obpasua coctasunu 100 mkr/ma, 10 mxr/ma u 1
MKT/MJI, COOTBETCTBEHHO, KaXA0H KOHUeHTpauuu B 3 nosTopeHnsx. B kaxmsii
(dmakon ¢ obpasoM ¢ NOMOUILKD MACTEPOBCKON MUNeTKH caxanu no 10 nuunxok
MOPCKEX paukos Artemia salina 2-nnesnoro pospacta. IMocne storo see dnakonsl
OCTaB/IA/N NPH KOMHATHOH Temnepatype Ha cpery Ha 24 waca. [To ucreuennn 24
HacOB  MEPECYHTBIBANKH  BRUKHBIIHE W HorHbImMe  MYuHKH.  3ateM ¢
MCHONB30BaHHEM MOAYYCHHBIX AaHHBIX MO BEPXHEMY MW HIKHEMY TOKCHHYECKOMY
JIMMMTY PACCHHTBIBANIM MONOBMHHYI0 TOKCHYECKYIO 03y o6pazia.

Cratucruueckas 06paboTka peaynsTaTOB NPOBOAMIACE € HCIONB30BAHHEM
KomneloTepHoii nporpammet FNIL

PeayabTaThl neenegosanuii.

PesyneTarhi  TECTHpOBAaHHA LHTOTOKCHYECKOR aKTHBHOCTH 06pasnos
CECKBHTEPNEHOBLIX JJAKTOHOB M MX MPOM3BOAHLIX B OTHOIICHUH JIHYHHOK MOPCKUX
paukon Artemia salina (I.each) B yCNOBHAX KYNLTHBHPOBAHWS in Vitro NPHRENICHE! B
tabauue 1.

Tabamua 1 — HurorokcHyeckas aKTHRHOCTE CECKBHTECPNCHOBLIX JIAKTOHOR M
HX NPOH3BOJHBIX

Hanmenonaune Konuen KonnuecTRo BEDKHBLINX JTHYHHOK T se. | Axrie-s
nelecTea Tpauus 1-1 2-a 3-8 MKIE/M1
MKI/MN | mapannens | napaiiens | napamieis
AMPHONPOHIBOAHOE 1 10 9 10 84,3 obnamacT
HPROME/IR 10 9 9 8 '
100 6 5 3
AMHHONPOHIBOIHOE | 10 9 9 72,5 obnanaer
naprenonuia 10 7 ] 7
100 4 4 4
dypoapomodinnan- 1 9. nill 9 9 67,24 | obnamact
14p3-6a-onmuaa 10 6 7 ‘ 7
100 4 3 4
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CeCKBHTEPNEHOBOIO 1 10 9 10 120,5 | obnanact
NaKToHa u3 Artemisia 10 9 3 9
aralensis
100 8 8 7
X0 PANETATTPORIBOL 1 10 10 10 1042 | ofnapaer
HOTO rpOCCreMHHa 10 7 8 8
100 7 7
AMHHONMPOHUIROAHOTO 1 10 9 10 96,2 obnajaer
poccreMuna 10 7 7
100 6 7
1B- 1 10 10 9 1156 | o6nazaer
AUCTOKCHAPTCCHHA 10 9 [ 8
100 7 7
CECKHUTEPIICHOBBIN 1 10 g 10 7K 107,24 | obnazaer
MaKTOH W3 Artemisia 10 8 8 8
halophila
o 100 6 6 5
IMpenapar ! 8 7 20,6
cpanninnm: - 10 5 B B
MIPOXI0pKI 3
AHMEeTHIAMHBHO- 100 4 2 2
1,10B-anokcu-
5.7a,6,11B(H)-rpaii-
3.4-en-6,12-onu1a

3akaovenue. B pesynprate  HMCCIeJOBAHMS  BHIABACHO, YTO  BCe
NMpencTaBNeHHbic 00pasisl CeCKBUTEPNEHOBLIX JIaKTOHOB W HX MPOH3BOAHBIX
NPOSBIAOT LUTOTOKCHYECKYI0 AKTHBHOCTE B OTHONICHHHM AHYHHOK MOPCKUX
paukos Artemia salina (I.each).

Henoaunrenn:
3as. naGopaTopueit

IKCIEPHUMECHTAILHOI -
W KIHHU4YecKoi (apMakonoriy, / /

K.M.H. Ceitnaxmertosa P.B.

nonn?éb. nara
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YTBEP/KIAK
IIpejacenarens npasjieHuns
o AO «MHIIX «®uroxumus»,

UM, HayK, npodeccop
M. AnekeHoB
» O F— 2017r.

AKT
MCnbITaHMi 00Pa31I0B BELECTB
HE UM TOTOKCHUYCCKYIO aKTHBHOCTL B OTHOLLEHHH JIHYHHOK
MOPCKHX paukoB Artemia salina (Leach)

ObbeKTBI HCCAEAOBATINA

AGRF-1 - 1-¢ropbenszunnpoussonnoe  apronuaa; AGRF-2 - 2-
tropGensunnponssoanoe apronuaa; AGEP — anoxenapronnn; AG - aproan

3anaya uecaepoBaHusn

OUeHHTb UMTOTOKCHYECKYKD AKTHBHOCTE ODpPa3loB CeCKBUTEPNEHOBBIX
AAKTOHOB B OTHOINEHHH JIHMHHOK MOpPCKHX paukoB Artemia salina (Leach) s
YCIOBHAX Ky/1bTHBHpOBaHus in vitro [B.N. Mever, N.R. Ferrigni, J.E. Putnam, L.B.
Jacobsen, D.E. Nichols and J.L. McLaughlin Brine Shrimp: A Convenient General
Bioassay for Active Plant Constituents // Planta Medica, 1982, V. 45, P. 31-34; L.
MeLaughlin. Crown Gall Tumors on Potato Discs and Brine Shrimp Lethality: Two
Simple Bioassays for Higher Plant Screening and Fractionation // Methods in Plant
Boichemistry, 1991, V. 6, P. 1-32.].

Marepua/ibl H MeTOAbI

| IUTOTOKCHYHOCTE OLEHUBANK B TECTE BLIKHBAEMOCTH JIHHHHOK MOPCKHX
paukoB Artemia salina (Leach). DkcnepuMeHTEl NPOBOMAKCL HA AMYHHKAX 2-X
JHEBHOTO BO3pacTa B YC/IOBHAX KYJALTUBHPOBAHMS in vifro. JIMMMHKH BeIpallleHbl
MOTPYKEHHEM ANL MOPCKHX paukoB Artemia salina (Leach) B MCKyccTBeHHYIO
MOPCKYIO BOJIY ¥ MHKYOupoBain 48 4 npu temneparype 37°C. Hasecky kaxjoro
MccaeayeMoro odpasia pacTBopuiM 8 2 Mi 3TaHONA, 3aTEM W3 JTOr0 PacTBopa
Gpanu no 500 mkn (3 mapannenn), 50 Mk (3 napannenu), S M (3 napamiens).
[Tocsie ncnapeHus 3TaHo 1A B KaKAbIH (akoH 100aBHAM MO 5 M/ HCKYCCTBEHHOM
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mopckoit Boasl, Takum oGpazoM, eciii HayabHas Macca HABECKH cocTasasa 2 Mr,
TO KOHeuHble KOHUeHTpauuu obpazua cocrasunu 100 mxr/ma, 10 mkr/ma u |
MKI/MJl, COOTBETCTBEHHO, KaK10il KOHUEHTPALUHH 8 3 nosropeHusax. B kaxawbii
daakoH ¢ ofpazuaMi ¢ MOMOIILBLIO NACTEPOBCKON NUNETKH Cakain no 10 AHIMHOK
MOPCKHX pauykoB Artemia salina 2-nxesHoro Bopacra. [locne aroro see daakonbl
OCTaBlsM NPH KOMHATHON Temneparype Ha cseTy Ha 24 yaca. [lo ucreyennn 24
HACOB MEPECYHTHIBAIN BbIAKHBILNHE H NOMHOLIHE TIHYHHKH, 3aTEM C HCNOJIb30BAHHEM
NONYYEHHBIX AAHHBIX 110 BEPXHEMY M HHKHEMY TOKCHYECKOMY JIHMHTY
PACCHHUTHLIBANY 110JOBHHHYIO TOKCHYECKYIO 103y Kaxaoro obpasua. [lpenaparom
CPaBHEHHH Cayxui ruapoxiopua | 3-aumernnamuno-1,108-snoken-5,7a,6,1 1 B(H)-
reaii-3,4-eu-6,12-onua  (cybcranums  npenapara  «Apraabun»), obnajgaiowmii
NPOTHBOOINYXOJIEBOH AKTHBHOCTLIO.

Pesyiibrarsl neee1osaHui

Pesynbrarel  T€CTHPOBAHMA UMTOTOKCHYECKOH AaKTHBHOCTH 00pa3suoB
CECKBHTEPIEHOBBIX JAKTOHOB B OTHOLICHHH JIMMHHOK MOPCKHMX PaukoB Arfemia
salina (Leach) 8 yCIOBHAX KYJIBIHBHPOBAHUA {1 vifro npuBeaeHbl B Tabauuax |
2,

Tabanua 1 - Llurorokcuueckas akTHBHOCTS 00pa3sloB CECKBHTEPNEHOBBIX
JIAKTOHOB

Haumenosanne | Konuewrpau |  Koanuectso serKusiumx THEHIOK AKTHB-Th
BEUIECTBA HA MK1 /M = i -
napanaens | T PLICAL | MAPATACHD
AGRF-1 1 2 ; S |
. S f ? 79.1
100 3 ] 4
AGRF-2 1 5 5 : =
10 7 - -
100 3 i ’ |
AGEP 1 3 5 " -
0 3 - :
100 3 3 :
* | i i i 94,2
10 3 : :
100 7 ; . |
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PaHKHp UMTOTOKCHYECKOH aKTMBHOCTH 00pa3suoB, MCXOAs M3 MOJAOBHHHOIN
TOKCHuecKOoMH 10361 LDsy, BLIPAKCHHON B MKI/MJI, BRIDTAANT CIIEAYIOWMM 00pasom
(rabnuua 2).

Tabnmua 2 — LluroTokcHuyeckas AKTHBHOCTE OOpasUOB CECKBHTEPIICHOBBIX
JIGKTOHOB
Hanmenosanue Konuenrpa IMsp, Mer/Mn | AKTHB-TD
BELLECTBA LS MK/ ML 1
AGRF-2 I 102,35 | Obnaaaer
10
100
AG | 942 Obnanaer
§ 10
100
AGRF-1 1 79.1 O6nanaer
10 ‘
1o
AGEP 1 75,2 Obnanaer
10
100
lpenapar  cpaBHeHMs: | 20,6
THAPOXJOPHA 13- 10
aumerwnamuno-1,108- 100
anokeu-5,7u,6,1 1 B(H)-
reaii-3,4-en-6,12-onuna

3akaouenne Kak suano, #3 tabiauuel odpasibl CECKBUTEPIEHOBBIX AaKTOHOB
(AGRF-1 - |-dropbensunnpoussoanoe  apronuaa; AGRF-2 - 2-
drropbensnnnponssoanoe aproawaa; AGEP — snokcuapronwa; AG - aproaun)
MPORBAAIOT UMTOTOKCHHECKYK) AKTHBHOCTL B OTHOWEHHMM JIHYMHOK MOPCKHX
pauxos Artemia salina (Leach).

/

Wcnomuurens: / ‘ /

3as. JID, k. M.H. " Ceinaxmerosa P.b,
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DIy _N)I"—"C.M. Asekenos
«” » 2018r.

AKT
HCNbITAHNI 00pa3LOB BELLECTB
HA UMTOTOKCHYECKYIO aKTHBHOCTS B OTHOLUEHHH THYHHOK
MOpPCKHX paukoB Arfemia salina (Leach)

O0beKTBI HEC/IeA0BANNS
AG-Py-1 - nupuannunaproann

3anaua ueeaeposanus

OUueHHTL UMTOTOKCHYECKYK) AKTHBHOCTL 00pasua MUPHAMHUAAPTOAHL B
OTHOLLUEHHH JIHMMHOK MOpPCKHX paukoB Artemia salina (Leach) B ycnosusx
KyJAbTUBHPOBAHKS in vitro [B.N. Meyer, N.R. Ferrigni, J.E. Putnam, L.B. Jacobsen,
D.E. Nichols and J.L. McLaughlin. Brine Shrimp: A Convenient General Bioassay
for Active Plant Constituents // Planta Medica, 1982, V. 45, P. 31-34; L.
MeLaughlin. Crown Gall Tumors on Potato Discs and Brine Shrimp Lethality: Two
Simple Bioassays for Higher Plant Screening and Fractionation // Methods in Plant
Boichemistry, 1991, V. 6, P. 1-32.].

Marepuaibl #t METOAL]

LIMTOTOKCHYHOCT: OLCHHBAIH B TECTE BLIKHBAEMOCTH JIMYMHOK MOPCKMX
paukos Artemia salina (Leach). DKcnepuMeHTs NPOBOARAKCE HA JHYHHKAX 2-X
JAHEBHOI'O BO3PACTA B YCIOBHAX KYJIbTHBHPOBAHUA in vifro. JIMUMHKK BbIpAIICHb!
HOrpy/KeHHEM ML MOPCKHX payukoB Artemia salina (Leach) B uckyccrsennyio
MOpPCKYI0 BOAY W muxkyOuposann 48 u npu temneparype 37'C. Hasecxy
Heesie/lyemoro odpasia pacTsopuin B8 2 M 3TaHona, 3aTeM M3 3TOr0 pacTBopa
6paau no 500 mka (3 napannenn), S0 mkn (3 napaasenw), 5 Mxn (3 napanienn).
[Mocne Wenapenua 3TaHoNa B Kbl (hrakon 200aBuIM 10 5 MJ HCKYCCTBEHHOMH
MOpCKOii BOJbl. Takum oOpa3zoM, eciin Ha4anbHas Macca HABECKH cocTaBisia 2 Mr,
TO KOHeuHble KOHUeHTpauuu obpasua cocrasuan 100 mxr/ma, 10 mxr/ma u |
MKI/MJI, COOTBETCTBEHHO, K@KIAOH KOHUEHTPALMH B 3 NOBTOPeHHAX. B Kamabii
(baaxkon ¢ obpasuamMu ¢ NOMOLUBIO NACTEPOBCKOH NUNETKH cakand no 10 anuunok
MOPCKMX pa4ukoB Arfemia salina 2-auesnoro sospacra. [locae aroro Bee hiakonbl
OCTABIISAN NPH KOMHATHOH Temnepatype Ha csery wa 24 vaca. [To ucrevenun 24
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YaCOB IIEPECYHTHIBAIH BDKHBLUHME W NOrHOLINE THUHHKH. 3aTeM ¢ HCHOAL30BAHNEM
(IOJIy4EHHBIX AAHHBIX TI0 BEpXHEMY M HHKHEMY TOKCHUECKOMY JAMMMIY
PACCHMTBIBAZIH  MOMOBUHHYIO TOKCHYECKYIO 103y  HCCaeayemoro ofpasna.
[MpenaparoM cpaBHeHus caymua rugpoxaopua 13-aumernaamuno-1,108-snokcn-
5,70,6,1 | B(H)-rsaii-3,4-en-6,12-onun  (cyGeranuma  npenapata  «Apraabunm),
obnaaaIoHi NPOTHBOONYXONEBOH AKTHBHOCTRIO.

Pezyabrarbl Heeaeiosanmii

Pesyiibrarbl  TECTHPOBAHHA  LMTOTOKCHHMECKOH aKTHBHOCTH 00pa3uos
CECKBUTCPIEHOBBIX JAKTOHOB B OTHOWIEHHH JHYMHOK MOPCKHX paukoB Artemia
salina (Leach) B ychOBMAX KyNbTHBUPOBaHuA in vifro npuseaeHst B Tabnuue 1.

Tabauna 1 - Lnrorokcnueckas aKT¥BHOCTE 00pasLa NUPHIAHHHIAPrOIH

Hanmenosasue Kouueut  JlJLso, MKr/Ma | AKIHBHOCTS
BElIECTBA patms
MKR/MA
NHPHAHHWIAPTOAH I
10 92,2 obnajaer
100
|
[Mpenapar cpaBHeHHS: 1 20,6
HAPOXIOPHL 13- 10
anmerunamuHo-1, 10p-
anokeu-5,7a,6,1 1 B(H)- 100
reai-3,4-en-6,12-
onuaa e '

3akaouenne Kax Buano, w3 tabauusl obpasen NMHPHAMHHAAPTONHI
MPOSBAACT UHTOTOKCHYCCKYIO AKTHBHOCTD B OTHOWICHHH THHHHOK MOPCKHX Pa4KOB
Artemia salina (l.each).

HUcnionuurens:

ek
3as. JID, K.M.H. AL Ceitpaxmerosa P.B.
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_Lenepanunuiii anpextop
St m:&lmunss MOH PK

o ABan, npodeccop
A ALP. Cancuizbaii
£33 2016 1.

HCHBITAHHT HA UHUTOTOKCHYECKYVIO AKTHBHOCTH

ObbexTnl HecIe10BaHMNSE:
CecKBHTEPIIEHOBLIE IAKTOHBI W HX 1pon3soaueic: ARG-EP, ARG-EP-Anab,
AGEP, Ahal-5. AG-Anab, ACN-1, ARN-".I (16), ARN-1.1(16), GRN-6.1 (16), ARG-EP Cv1

3axaun necsenosannn:

OueHHTs UNTOTOKCHHECKYIO aKTHBHOCTH 00pazuoe ARG-EP, ARG-EP- Anab,
AGEP, Ahal-5, AG-Anab, ACN-1, ARN-2.1 (16), ARN-1.1 (16), GRN-6.1 (16). ARG-EP Cyt Ha
kyasType K1eTok Hep G2 (KaeTkH renatouenonspHoi KapuHHOMSL ),

Ma'repna.nu H METOABI HCCICA0BAHK:

Jns mecnesopanuit OnnM uenouk3oBaHs Kyastypa kierox Hep G2 B 96-
AyHOUHKIX Tiadinerax. Kuerxn kyastuBHposann B cpege EMEM ¢ pobasnennem
200 mM L-rayramuna, 10% oamOprosaneholl cwmoporkn KPC, 100 Ex/mn
nexupnHa, 100 Mir/va crpentomuimeay 25 sikr/mi amdorepuumna B, Kierkn
uHKyOHpoBann npu 37°C 8 armochepe 5% CO,.

Bemecrsa sHocHnn uepes 24 vaca KyILTHBHPOBaHUWA KiaeTok., Bee oGpasibt
npeasapurensno pacteopiin 8 JIMCO. Tocse npeasaputensHOro passeaeHHs
00pasiOB NHUTATEALHONR Cpeaoid HX (HIBTPOBAIH uepe3s MeMmOpaHHble (PHILTPE ¢
suamerpou nop 0,22 mim. Mceaeayemeie ofpasitel ayvanu 8 KoHueHtpauusx 3,0 u
5,0 Mxr/ma.

KoHTposibHble  1pynnel  COCTABNRAM KMETKH, COAepAKalHe aHATOIHYHbE
xosuerTpauus DMSO.

Kyastypy kiaetok ¢ ofpaznamu HHkyouposanu npu 37°C 8 reqeune 72 yacos,
nocae 4ero B cpeay aobasasaw 20 Mkn rorosoro pactsopa MTT (mexoamas
KoHUeHTpauus 5 mr/Ma B docharnom Oydepe). Bpemsa wuuxybauun ¢ MTT
cocrapiiio 4 yqaca npm 37°C. 3arem cpeay yaansan, o0pazoBaBlumMics
HepacTBopumblil  opmazan 3xcrparmposani nobasnenumem 100 mxn [IMCO B
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TeqeHue 1S MHH B TEMHOTE 1IPH KOMHATHOM TeMreparype. OnTHHECKYIO IUIOTHOCTS
perucTpHpoBany npx anuxe BoxHe 492 M Ha cnexTpodoromerpe «StatFax 2100»,

Ounenxy pezyaeraton Ttecta MTT nposoauan nyrem conocrasienus
ONTHYECKON MNOTHOCTH B ONBITHBIX M KOHTPOJIbLHEIX JIYHKAX.

Crarnernveckasn 06paborka peiyisTaroB NPOBOAKIACE € HCNONB30BAHHEM
nporpammbl «GraphPad Prism v. 6.0». TlonyueHHsi¢ pesynbTaThi NMPEACTABICHB B
BHIE «CpeaHee 3HayeHHe <+ CTaWAapTHas owWwMOKa CpelHero  3HaueHHs».
JlOCTOBEPHBIMH CHHTANHCH PAVIHYHA NPH JOCTHIHYTOM YPOBHE JHAYHMOCTH p <
0,05.

Pesyanrarhi HCCI€10BAHUN:

PezyabTarsl HCCIEN0BAHHA IMTOTOKCHYECKOH aKTHBHOCTH 0Dpa3nos: ARG-EP,
ARG-EP- Anab, AGEP, Ahal-5, AG-Anab, ACN-I, ARN-2.1 (16), ARN-L.1 (16), GRN-6.1 (16),
ARG-EP Cyt B xonuenTpauuax 3,0 u 5.0 mxr/mn #a xierkax Hep G2 npusesenst B
Tabnuuax 1 U 2, COOTBETCTREHHO,

Tabamna 1 —HuroToKCHYecKan AKTHBHOCTL BEWICCTB B KOHueHvTpauun 3.0
mkr/ma va kaerkax Hep G2 (n=6)

O6pasubt OnTuyeckas MI0THOCTD '
. (gocTosepHOCTD pazniunii P=0.05)
Koutpons (L6483 £0,0065
| ARG-EP | 0.4654 =0,0150
ARG-EP- Anab 04561= 0,0052
AGEP | 0.4407 + 0,015
Ahal-5 0,5386 + 0,0068
AG-Anah 04669+ 0,0062 - ==
ACN-1 04236+ 0,0132
ARN-2.1 (16) 0,5863 = 0,0152
ARN-1.1 (16) 0,5713 &+ 0,0098
GRN-6.1(16) 0,4993% 0,0217 ,
ARG-EP Cyv1 0.5205 =% 0,0280 =
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Pucynox 1

HuToToKCHYECKAS AKTHBHOCTL BEUIECTE B KOHUCHTpamnn 3.0 mrr/ma na
kaerkax Hep G2 (n=6)

Tabanua 2 — HHTOTOKCHYECKAN AKTHBHOCTHL BEWECTE B KOHUCHTpauun 5,0
smir/sun na kaerkax Hep G2 (n=6)

Obpazum - OnTiyeckas nIoOTHOCTL
(nocroseprocTh pasnyuii P=0,05) i
~ Konrpoas ' 0,6509 0,0148
ARG-EP —y 0,4328%0,0152
ARG-EP- Anab 0,4243+ 0,0148 B |
AGEP 043914 0,0117
~ Ahal-5 - 051441 00100
AG-Anab 0,4286% 00096
ACN-1 04271 00124 3l
| ARN:-L1(16) 0,54334 0,0107
| ARN-2.1(16) 0,52254 0,0115
GRN-6.1 (16) 0,4651% 0,0136 -
ARG-EP Cyvt 0,5343+0,0147
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Pucynok 2

HuroroReHyeckas aAKTHBHOCTL BelecTs B Konuenrpaunn 5.0 mxr/ma na
kaerkax Hep G2 (n=6)
PesynbTarsl HCCHENOBAHMA UNTOTOKCHYECKOH aKTHBROCTH 00pa3uoB: ARG-EP,
ARG-EP- Anab, AGEP, AG-Anab, ACN-1 B koHuenTpaumsax 0,1; 0,5: 1,0 u 1,5 Mxr/ma Ha
knerkax Hep G2 npusenens B Tabnnnax 3-6, COOTEETCTBEHHO.

Tabamua 3 — UwroTokcHueckan aKTHEHOCTH Bewecrs B wkonunenrpauunn 0,1
wkr/ma na kaerkax Hep G2 (n=6)

T)Gmsusl OnTuyuecxan IIOTHOCTE
(nocroseprocTs painuuuii P=0,05)
Kourpoas 0,9618 + 00360
ARG-EP 0967800198
ARG-EP- Anab 0,8820x 0,0160
| ____AGEP 0,8988+ 0,0115 Fry
 AG-Amab : _0.8438= 0,0257 =
ACN-1 0874300115
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Pucynok 3
LirorokcHYeckas akTHBHOCTE Belneers B KonuentTpanun 0,1 mir/ma ua

kaerkax Hep G2 (n=6)

Tadanua 4 ~ HuToToKCHYECKasi AKTHBHOCTEL BEICCTE B Kouuewrpauun 0.5

mir/ma wa kaerkax Hep G2 (n=6)

- Obpasubl OnTHYeckan MnI0THOCTS
(srocToBeprocTs pasnuunii P=0,05)
Kourpons 0,9618 + 0,03596
ARG-EP 0,8405+0,0068
ARG-EP- Anab | 0.8330£ 0,0059
AGEP 0.8170x (,0098
AG-Anab 00,8483+ 0,0084
ACN-1 0,8495: 0,0257
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Pucynox 5

LproToRcHYeckas AKTHBHOCTL BelecTs B KonuenTpannn 0,5 mr/ya va
kaerxax Hep G2 (n=6)

Tabanua 5§ ~ Hurorokenyeckast aKTHBHOCTL BemiecTs B wonuentpauun 1,0
mir/ma wa kaerkax Hep G2 (n=6) ey

OGpa3uel OnTryeckan NIOTHOCTL
(zocToBepHocTs pasnuyuit P=0,03)
Kontpons 0,9618= 10,0360
____ARG-EP 0,843840,025] e

ARG-EP- Anab , 0.8438= 00165 -
AGEP 0.0165= 0,0169
AG-Anab | 0,8075% 0,0116

_ ACN-1 | 079234 0,0096
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Pucynok 6

Hurorokcnieckas aKTHBHOCTL BewiecTs B konuenTpaunn 1,0 mr/ma ua
waerkax Hep G2 (n=6)

Tabauna 6 - HuToToKCHYECKAas AKTHBHOCTL BEINECTS B KOHuenTpaunn 1.5
mir/y ua kaerkax Hep G2 (n=6)

Obpa3am | OnTHYecKas nIoTHOCTS
- (AocTopeprOCcTh pasnnyuii P=0,05)
Kourpois 0,96184 0,0360
_ ARG-EP i - 0.804020,0075
ARG-EP- Anab ' 0,8095+ 0,0146
AGEP 0,7190+ 0,013
AG-Anab 0,8015% 0,0322
ACN-1 0,7265= 0,0257
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Pucyuox 7

HHTOTORCHYECKAS AKTHBHOCTL BEIICCTH B KOMUeH Tpamn 1.5 mr/ma na
kaerkax Hep G2 (n=6)

Jarkawuenue

B xone npopesennoro MTT anannsa ObUIO BEISBIEHO, YTO B KOHUEHTPAHH
3.0 # 5,0 Mxr/Mn Bee npenapats! GbUTH UHTOTOKCHYHBIMH B OTHOUICHHH KYJLTYPbI
knerok HepG2. Oamako npH MHKPOCKONHYECKOM HCCNELOBAHHH B AYHKaX C
obpasuamu  Ahal-5, ARN-2.1 (16), ARN-1.1 (16), GRN-6.1 (16), ARG-EP-Cyt
ODHAPYAKCHB! KHIHECHOCOOHBIC KJICTKM B MCHBIICM KOMMHCCTBE, YEM B KOHTpOJIE.
[Mosromy GbH MPOBEACHB! AOMOMHHTENBHEIC HCCICIOBAHHSA OCTABILIMXCH 06pasuos,
MOKA3aBIIHX BBICOKYI0 LHTOTOXCHYHOCTE (ARG-EP, ARG-EP- Anab, AGEP, AG-Anab
ACN-1) B MeHbinUX KoHueHTpanusx (0.1, 0.5, 1.0, 1.5 Mxr/ma).

Iy Vi
3as. aab. kaerounoil Gmorexnogorun HHHITEB F{Z Haxanor AK.

—
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AKT UCHIBITAHUN 110 MOJIEKYJISIPHOMY JOKUHTY

3 Uz nanmne: 2011
AO «MexayHapoaublii HayuHo- | Cucrema MeHeDKMEHTA KayecTBa
o i Usmenenue
IPOU3BO/ICTBEHHbBIN XOJIMHT AKT ucrnpiTanuii JIO
«DUTOXUMHUS AWU-04-J1D- 06-4.2.4-10-19 e ———
Jlucr 1 u3 S
«YTBEPXJIAK»

["eHepanbHbIN TUPEKTOP

AO «MHITX «®utoxumus»,
exuk HAH PK, n.x.H., npodeccop
‘M. AnekeHoB
2020 r.

CAKT
UCNbITAHUH 110 MOJEKYJISIPHOMY 10OKHHIY
O0beKTbI HCCIeI0BAHUS:

1. Aproaun.
2. DroKcUaproJu/.

3apayu Hccae10BaHUS:

[IpoBeneHre MOJIEKYISPHOrO AOKMHIA [TPEICTABICHHBIX BEILECTB: aprojiuia u
SMOKCHAprojMaa ¢ [peanojaraéMbIMM — OMOJOTMUYECKMMH — MUIIEHSMH  Ha
UUTOTOKCHYeCKY10 akTuBHOCTB: JIHK-Tonousomepaszoii 1, JIHK-Tonouzomepasoii 11 u
bapHesunTpanchepaszoi.

MaTepuajibl 1 MeTOAbI:

TpexmepHble CTPYKTYpbl peLenTopoB ObLTH B3sThl U3 Oa3bl JaHHBIX RCSB
PDB (http://www.rcsb.org/): JIHK-tomousomepaza I — PDB ID: ISEU, JIHK-
rornousomepasa Il — PDB ID: 3QX3, dapuesuntpanchepaza — PDB ID: 1S63.

MonexynspHblii JOKHHT OBl TpPOBEIEH C MCIOJIb30BAaHHEM TpapuyecKoro
untepdeiica Maestro nakera nporpamm Schrodinger Suite (Schrédinger, LLC, New
York, NY, 2017). Hcnons3oBaics pexum nokuHra SP (standart precision). B
Ka4eCTBE MTOrOBBIX Ppe3ylbTaTOB ObUIO HCMOJB30BAHO 3HAYCHHE OLEHOYHOM
Gynkuun  GScore, mnoKa3pIBaKOLEE SHEPrHI0 W CHILy CBS3bIBAHMS JIMIAHAA C
MOJIEKYJIOH-MHIIIEHBIO.

PesyabTarhbl Mcc/ie10BaHUS:
3HaueHHs SHEPrUM CBSI3bIBAHMs, IOJIyYeHHbIE B pe3yJIbTaTe MOJIEKYJIAPHOIO
JAOKHMHIa COEIMHEHUHI: aprojinaa U 3M0KCHaproyiuaa, NpuBeIeHsl B Tadnuie 1.
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5 Wsnanume: 2011
AO «MexayHapoHblil HayuHo- | CucTemMa MEHEDKMEHTA KayecTBa Veneraaye
[IPOU3BO/ICTBEHHBIN XOJJIMHT AKT ncnbitanuii J1®
«DUTOXUMHUSI» AU-04-J1D- 06-4.2.4-10-19 T
Jlucr 2 u3 5
Tabmuua | — 3Ha4YeHUsT SHEPrud CBS3bIBAHMS KOMIUIEKCOB COEIMHEHMM:

aprojiaa M snokcuaproauaa c¢ peuentopamu JIHK-tonouszomepazoit I, JIHK-
ronousoMepasoi Il u papuesmntpanchepaszoit

DHeprusi CBsI3bIBaHUS,
Coenunenue Peuenrop
KKaJI/MOJIb

JIHK-Tonousomepasa | -6,045

Apronua JAHK-Tonounsomepasa I -6,331
dapHesusTpaHchepasza -5,574

JIHK-rononsomepasa I -5,554

DNOKCUApProung JIHK-tononszomepasa II -7,611
dapnesuntpaHchepasa -7,050

B3aumonelicTBus UccaeyeMbIX COSAMHEHUH C aMMHOKHMCIOTHBIMH OCTaTKaMu
pelLenTopa MpeacTaBleHbl Ha pUcyHKax 1-6.

A'M‘gs—\ LEU DC
/ : A: 429 &98

£l

Qﬁz\- DC

s

‘. Charged (negative) Hydrophobic {0 Unspecified residue Solvent exposure
«. Charged (positive) Polar % H-bond

Puc. 1. Bzanmoneiicreue JIHK-rononsomepassr I ¢ apronumgom
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AO «MexayHapoaHblii HayuHo- | CucTeMa MEHEDKMEHTa KaueCcTBa

Uszpanue: 2011

N e HMsmenenue
[IPOU3BO/ICTBEHHBIN XOJIJIUHT AKT ucnpiTanuii JID
«DUTOXUMHUS» AU-04-J1D- 06-4.2.4-10-19 i
Jucr 3 u3 5
&
ur‘/ W . v MET
&1y A48 9

e

TYR
A: 426

ASN grs
A:352 W

Qg“ass

4% Charged (negative) & U resdue
& Charged (postive) Polar Solvent exposure

Puc. 2. Bzaumoaeiicteue /IHK-ronousomepassl I ¢ smokcuapronuaom

&
&)
B:LSOZ "‘&

L B
< 4
%\@ 2,
e 4 013
S
W}\ DC
w Charged (negative) Glycine Polar #»  H-bond
Charged (positive) Hydrophobic & Unspecified residue

Puc. 3. Bzaumoneiicreue [JHK-Tonousomepassi I ¢ apronumgom
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N Uzpanue: 2011
AO «MexayHapoaublidi HayyHo- | CucTemMa MEHEDKMEHTa KauecTBa
p . UsMmenenune
NIPOU3BOJICTBEHHBINH XOJJAMHT AKT ucreiTanuii JIO
«DPUTOXUMU S AUN-04-J1D- 06-4.2.4-10-19 e
Jluct 4 uz 5

8778

PRO

; N - |
B so1 .
Ny o

LEV

o) B ) us

B:502 55503 . GLY 9508
B: S04 g

s
B: 456

. Charged (negative) Hydrophobic Water
«w Charged (positive) Polar #  H-bond
Glycine w Unspecffied residue Solvent exposure

Puc. 4. Bzaumoneiicteue JIHK-tononsomepass! 11 ¢ anoxcuapronuniom

TYR pa—
A: 131 ALA

A 129
e
A
N s
A 127
A: 165
Nt
ags
i
ors 'y
8:98 T
LEV
896
I:U 3 TVR )
TRP SER N il 8:365 &
£: 102 '—-O-o-—-—- B:ss -
' TRP \
8:303 |
TRP & &4
8:106 TYR\ s
4 8 361 y
« Charged (negative) Hydrophobic -»~  H-bond
w Charged (positive) Polar Solvent exposure

Puc. 5. BzaumopnelictBue dGapHesuitpanchepassl ¢ aproiuaom
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» Wzpanue: 2011
AO «MemnyHapongm HAay4HO- CI’ICTCMa MCHC/PKMCHTA KaueCTBa Hisretieriie
[IPOU3BOJACTBEHHBIN XOJJUHT AKT ucnipiTanuii J1®
«DUTOXUMHUS AU-04-JID- 06-4.2.4-10-19 e =
Jluer Suz S
m
G w1m
8:352
8750 /257
o =
/B: 299 P —
TYR
WE B: 300
B: 248
TRP
B: 303
HIS HIE
B: 362 A: 201
81361 frs
A: 164
TRP AN
B: 106 A: 165
LEU
B A'18
are
B: 202
. Charged (negative) Glycine . Metal Solvent exposure
. Charged (positive) Hydrophobic Polar

Puc. 6. Bzaumonelicreue dhapuesmirpancdepasbl ¢ SMOKCHAPTOIUIOM

3akioueHue:
B pesyibprare npoBe€HHOr0 MOJIEKYJISIPHOrO JOKHUHIA BBISIBIEHO, YTO aproJin/
[oKasaJl jgyvliee 3HadeHue sHepruu cBssbiBanus ¢ JJHK-ronouszomepazoi II (-6,331

KKal/MoJib).  OTHOCHTENBHO TPOUYHYIO CBsi3b  aprojua mokasan ¢ JIHK-
tornousomepazo | u QapHesuntpancepazoit (-6,045 wu -5,574 Kkxan/mosb,
COOTBETCTBEHHO).

DNOKCHaprojuj IoKas3ajl Jydllee 3HaueHWe SHepruu cBsi3biBaHus ¢ JIHK-
tonionsomepazon Il (-7,611  kkan/monp). CpaBHUTEIBHO TMPOYHYI)  CBSI3b
SMOKCHAproiua nokasan ¢ QapHesuntpancoepazoit u JHK-ronmouzomepasoit |
(-7,050 u -5,554 kKayn/Moib, COOTBETCTBEHHO).

[ 4
7

Ceinaxmerona P.b.
["'onnaeBa K.B.

3aenytowas JID, k.m.H. :
Bpau-nabopant JID
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AKXTEBI HCITBITAHUHA HOBBIX IIPOU3BOJHBIX aprojunjia Ha aHTI/IMI/IKpO6HYIO AKTUBHOCTB

YTBEPIKIAALIO
[pencenarens npasneHns
AQ «MHIX «®uroxinmieso,
akauemuk HAH PI
b XHM. Hayx, npodieccop

. _,-‘\_ —  C.M. Anekenos

_/L( 2 2017r,

ART
HCHBITAIIS HA AHTHMUKPODUY IO ARTHBHOCTL

O0beRTLE HEeae10BHN

AGAr - apuINPOU3BOAHOE APTOania
GRS-X1 — (£-uzonep)- ranoreHapHIpoOR3BOAHOE MPOCCTeMitia
GRS-X2 - (Z-130/ep)- vanorenapiinpou3soaHoe rpoccreMuHa

Jaae HeCaeoBN I

QOuennTs aHTHMHKPODHYIO axTHBHOCTE 3-X 00pa3lioB CeCKBHTCPNEHOBLIX
NAKTOHOB B OTHOWEHHH K  WTaMMaM  CPaMIONONKHTENbHLIX  OaxTepuil
Staphyiococeus  aureus, Bacillus subtilis,  rpamorpuuarensHsix  Gaxrepuil
Lscherichia coli, Pseudomonas aeruginosa w x apoxckesomy rpubky Candida
athicans metogom anddysun B arap (nynow) [Hasawun, CM Payvonaisnax
‘ammnubuomuxomepanus / C.M Hasaunoi, HIT @osina 7/ Cipasounug.— M
Meduyuria.- 1982 — 496 ¢.).

Marepiiabi 1 MeToa

Hayuenne aHTHMAKPOGHON  GKTHBHOCTH  HBIIUEYKAZaHHBIX  0Bpaiuon
(POBOANAOCCE 110 OTHOWEHHIO K LITAMMaM  PaMIIONOKHTEILHLIX  GakTeprhil
Staphylococeus  aureus,  Buacilfuy  sublills, TpaMOTPHLATEALHLIN  LITAMMOB
Escherichia coli, Pseudomonas aeruginosa w & aAposoxesony rpubky Candida
albicans meroaom nuddy3un B arap (nyHox). [penaparsl cpasHenis — rentamnumy
s Gaxkrepuil n HueraTHy 1 Apoxokesoro rpudka Candida atbicans.

Kynsrypol suipaiunsaiy na xuiakoii cpeae pkl 7,3 = 0.2 npn remneparype ot
30 g0 35°C 8 reuenwe 18-20 wacos. Kyautypel patsomuan 1:1000 n crepuibiom
0,9%-H0M PACTEOPE HATPHA XUOPHLA H3OTOHUHECKOM, BHOCHAK N0 | M/ B HAIUKH C
COOTBETCTRVIOLLEMH MIEKTHBHLIMI, HTATEALHBIMIL CPEAAMM 13 HAVYAEMbIX TECT-
HITAMMOR M 32CeRalN 10 METOAY «CIUoWnoro rasonay. ocne noacymmsanms Ha
nosepxHocTi arapa GopMuponaan nynxn pazmepoMm 6,0 MM, B KOTOpBIC BHOCHNH

149



pACTHOP MeCneayeMoro o0pasua, JHHKOMHUMHA (HAPOXAOPHA, HUCTATAHA. 1
KOHTPOJIC HCNOAB3ORANH ITHAOBBIA CIUPT B IKBHOOBEMHBIX KonuyecTBax. Taxum
oOpasom, uecneayemblii 00pasell HeNbITHIBAACH B KonM4ecTse | MKr, a npenapar
cpasHenns B konuuecrse | mr, [Moceast unkySuposann npu 37°C, yuer pactyuinx
KYABTYP NPOBOOMAH Hepe3d 24 yaca. AHTHMHKPODHAR BRTHBHOCTL OBpailos
OUEHHBAMACK MO IHAMETPY 30H IRAEPIKKH pOCTa TecT-tuTammos (), duaserp 30u
JANCPAHKH pocTa MeHbUe 10 MM M CNACWHOR POCT B YAUIKE OUSCHHBAMH Kax
OTCYTCTBUE AaHTHOAKTEPHANRHOR aKTHBHOCTH, 10-15 MM — cnaGas akTussHoCTh, |5-
20 MM — YMEPEHHO BbLIP@KEHHAS AKTHBHOUTH, cabitle 20 MM — BelpameHHan.
Kaxcapiii oGpa3zen HCIBITEIBAICS B TPeX napamienbhsix onsirax. Crarnctiieckyio
0OpaBoTKY NMPOBOMIAN METONAMN TTAPAMETPHUCCKOA CTATHCTHKH C BLIMHCACHHEM
CpeaHeit apudnMeTHHECKOH | cTanaapTiol Otndxi.

PesviabTarst_uccaenosannii Pesyviorarbl HCCACHOBAHNA aHTHMHKPOOHOT
AKTHBHOCTH 0Dpasila npuReaeHs! 8 Tabnuue 1.

Tabaunua 1. - AvTuMuKpoGHas aKTHBHOCTE O0PA3LOB CECKBH IEPINEHOBLIX TAKTOHOB,

| Hanmenosarue St. Bac. | E | Ps. C

| | selecrsa aureus sutulis coli i aerwginosa | albicans

1| AGAr - 18£0,2 | 1740, . - 14+ 0,2
| BPAANPOHIBOAHOE

|| aproanaa

| |

2| GRS-X1 —  (E-| 16200 [16=0,1*  14%0, . 12£0,]

nIoMeEp )=

| rasOreHaApIILIPOU3B

| OMHOE FpoccreMiHa l

L] |

[3 | GRS:=X2 - (Z-| 16=10,l 19+ 0,1 16 Q0,2 - 15+0,2

|| womep)-

| | FAAOTEHAPHITIPOK3B

; O/IHOE rpoccreMnta

Cenramutom 24+0,1 | 214202 | 26+0,1 | 2720,1 >
Hucrarus - - = L 21+0.2

'

Tpiseenanine - *- rocroseproctt paaanusil p<0.05 10 cpauHetne ¢ rpyinoi cpanHeHns
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/ Jaawnaenne. Yeranosneno 4To obpasusl cecksHTepnenosbix AakToHos AGAr -
/ antiioogsgeanee apramg) GRE-X1 = (E-uzanep)- ranoreuapiiiponisoiiboe
(poccraannn, GRS-X2 - (Z-uzomep)- ranoreHuplinponiBontoe pocereMuua
/ IPORBARKYT YMEPEHHO-BBIPAKEHINIO AHTHMUEDOOHYIO AIHBHOCIE B OTHOMIEH M
FPEMIOHOKHTSALHDIX TECT-IUTIMMOB Stephylccoccus wureus, Bucillus subtilis,
Ubpasert GRS-X2Z - (Z-uzowep)- TanoreHapuanpoussoaHoe  rpoccremMiulia
NPOABNAST TAKAE YMEPEHHO-BHIPIKEHHYIO ANTHBARTEPNANLHYIO AKTUBHOCTL B
OTHOMIERHH PPaMOTPHLATSIBHOND TeCT-LTammi Excherichia coll

[fenosHrTeNb!

3as. aabopatopueil GapMaKonorum, K.m.1. L7} Cefinaxmeropa P.b.
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"\ YTBEPK/AIO
\Ilpencenarens npasiens
( ~ AO «MHITX «®HToXuMHs),
s */akanemnx HAH PK,

\. S ’- ij XHM. HayK, npodieccop
\-\~ i __( / ~.M. Anexenos

« 395 Y 2015¢.

AKT
HCNLITARKI HA AHTHMHKPOOHY 0 AKTHBHOCTH

Marepnanel u meroanl. OOBexkToM HecnenoBanusg ciayxuiad 6 obpaiuos
CECKBHTEPIEHOBBIX JIAKTOHOE M HX TPOH3BOAHKIX (aMHHONPOH3IBOINOE aprosinia,
AMHHONPOU3BOHOE 1apTeHOIHAA, drypospomopdunas-148-6a-onua,
CCCKBMTEPNEHOBLIH JaKTOH M3  Artemisia aralensis, XNOpaUeTATIPOU3IBOLAHOE
rPOCCTEMHHA, AMMHOIPOMIBOIHOE IPOCCTEMHMHA) HAa HATHUYMC aHTHMHKpoOHOH
AXTHBHOCTH.

Hayvenne  anTHMHKPOOHOW  aKTHBHOCTH  BRIINEYKa’laHHEIX  ofpa’iion
NPOBOJIKAOCE 110 OTHOWICHHIO K [ITAMMAM TpamMnoNOKUTENBHBIX  OakTeprii
Staphylococcus  aureus,Bacillus ~ subtilils, X rpamMOTPHLATCIBHOMY  [ITAMMY
Escherichia coli n x npoxwepoMmy rpubky Candida albicans meronom mddyzun B
arap (nywok). Tlpenapartsl cpaBHeHHs — reHTaMHuMi ans OaKTepHil 0 HHCTATHH 1A
npoxkencro rpubka C. albicans.

KyneTypel Beipatmsany Ha xuikoil cpene pH 7,3 + 0,2 npu remneparype ot
30 1o 35°C B Teyenne 18-20 wacos. Kynetype pazsomuim 1:1000 ® crepnmsiom
0,9%-10oM pacTBOpe HATPUSA XJIOPHIAa HIOTOHHUYECKOM, RHOCHIN 110 | M B vauku ¢
COOTBETCTBYIOLUHMH JICKTHBHBIMH, NMUTATENBHBIMH CPENAMH JUIS M2y4aeMbIX TecT-
IMTAMMOB M 3aceBaIM N0 MeToNy «crniomuoro rasoHa». IMocne nogcymimpaHus Ha
NORCPXHOCTH arapa GOPMHPOBAIH JIYHKH pasMepoM 6,0 MM, 8 KOTOpBlE BHOCHIH
pactBop HMccnegyemoro ofipa3ua, TeHTaMMIIMHA, HHCTaTHHa. B KoHTpone
WCNIONKI0OBATH ITHICBBEA CITHPT E IKBHOOLEMHBIX Konuuecrsax. Takum obpazom,
HceneayeMeiit oOpasen NCHBITHIBAICA B KONHYCCTRE | MKT, 2 npenapar CpaBHEHHA B
konuuecrse 1 Mr. [loceBsl MHKYOHMpoBand npu 37°C, yuer pacTYIMX KyJasTyp
NPOROIHTH Hepes 24 yaca. AHTHMHKpPOOHAs aKTHBHOCTL 06PA3I0B OlUEHHRANACH 110
MAMETPY 30H 3a[CPAKH POCTa TeCT-ITaMMoB (MM). JHaMeTp 30H 3aIepXKH pocTa
mensmie 10 MM W CIVIOWIHOM pPOCT B wanike ONEHMBAIH Kak OTCYTCTBHE
anTHOakTepuansHoi axTHBROCTH, 10-15 MM — cnaBas aktuBHOCTB, 15-20 MM —
YMEPEHHO BHIPAKECHHAs AKTHBHOCTS, cBbile 20 MM — seipaxenran. Kaxanii obpazen
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HCOBITBIBANCA B TpeX MNapalcnbHEIX onbiTax. CramicTHueckyld obpaboTky
NPOBOJKIK METO/AMH TIAPAMETPHYECKOH CTATHCTHKH € BEIHCICHHEM CpejiHeit
aprdmeTnyeckoil B cTanaapTHOI onmGKH,
Pesyastatel wecnenosanmii. PeaynsTatsl  Mccnenosanug aHTUMHKpobHOI
AKTHBHOCTH 00pAzIoB NpuBeensl B Tabnuue 1.
Tabanna 1. - Anramukpodras akTHBHOCTL 00pA3LOB

Hanmeuoranne S aureus Bae. E coli ‘ O
| penecTsa 505 subtilis M-17 albicaris
|| aMHHONPOX320 1HOR 17,04 0,2 15,002 13,0 40,4 14,0+ 0.3
apronuia
2 | amumonpousBoOE 17002 | 14,020,3* 14002 | 130+03
naprenonyaa |
3 | xnopauerarnponzsonno | 15,0+ 03 16,0£0,2 | 13,040,2 12,0 +0.4
¢ rpoccreMHHa |
= | 2]
4 | dypospomopdinzn- | 150403 | 16,0 20,3 12,0 +0,3 12,3+ 0.3
140-6u-0nma '
ot : S e e
S | aMuMHONpONIBOAHOE 16,3 +0,2 14,0403 13,003 14,0 +0,2
rpocereMuna
6 | cCCKBMTEpPNEHORAIH 14004 | 140203 | 12,0+04 | 13,0£0.2 ;
JIAKTOH W3 Ariemisia I |
| aralensis
| |
FCenramumn 26+ | 24 % | j 23=2 =
Hucrarin - - - 22+ 1

Npusmesanne - *- aocroseprocts paszanumi p<0,05 no cpasscHnio ¢ rpynnoR CpasHEENA

3akaouenne. YCTaHoBaeHo, UTO CEAyIOMUE BEMIECTRA - AMMHONPOH3BOJTHOe
4profinjia, aMHHONPOH3BO/HOC mapTeHONMAa, dypoapomopdmnias-148-6a-onuna,
XJOpaneTaTNpoOn3BOIHOe  rpoccreMiia, @MHHOLIPOHIROJHOE  POCCICMHHA  —
NOKA3BIBAIOT YMEPEHHO-BRIPAKEHHY KO AKTHBHOCTh g OTHOIEHHH
TPAMITONOKHTENBHBIX MAKPOOPrauuaMor Staphylococcus aureus w Bacillus subtilis.
Obpaser cecksUTCprIeHOBOTO NakTOHA W3 Artemisia aralensis npossiser cnabyio
AHTHOAKTEPHANBHYK) aKTHBHOCTE B OTHOUICHMY NpPeCTABIeHHBIX TECT-UITAMMOB,

Henonawurens:

3an. JIDKD, k.m.5. ne Celinaxmerona P.b.
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LTI VTBEPK/IAIO

e, [lpeacenarens npasnexus
AO «MHIIX «Duroxumusn»,
akanemuk HAH PK,

J-p XUM. Hayk, npodeccop

v A A ~—E.M. Anexenos
« » 2018r.

AKT
HCNBITAHNN HA AHTHMHKPOOHY 10 AKTHBHOCTH

O0LeKT b HeCae10BANNS

AG-Py-1 - nupsaununapronua

3agaqa Hecaelosanus

OueHHTb AHTUMHKPOBHYID aKTHBHOCTH 00pasud NHPHAHHUIAPTONHA B
OTHOILEHHH K IITAMMAM I'paMnonoxknTebrslX Dakrepuit Staphylococcus aureus,
Bacillus subtilis, rpamotpuuarensubix Oakrepuit Escherichia coli, Pseudomonas
aeruginosa W K apoxxesomy rpubky Candida albicans meronom auddy3um B arap
(nynox) [Hasawun, C.M. Payuonawsnas awmubuomuxomepanus / C.M. Hasawun,
H.1T. @omuna // Cnpagounux— M.: Meouyuna.- 1982.- 496 ¢.|.

Marepualist 4 ME10/b
M3ayuenne asTUMHKpOOHOH aKIMBHOCTH  BbILICYKA3aHHBIX  00pa3uoB

NPOBOAMIOCH MO OTHOWCHHIO K LITAMMAM [PAMIOIOKHTENBHBIX OakTepuil
Staphylococcus  aurens ATCC 6538, Bacillus  subtilis  ATCC 6633,
rpamoTpHUaTenbHBIX WTamMMoBs  Escherichia coli ATCC 8739, Pseudomonas
aeruginosa ATCC 9027 w k apoxokesomy rpudky Candida albicans ATCC 1023]
seroaoM Anddy3nn B arap (nynox). [Ipenaparsl CpaBHEHHA — reHTaAMMUNH 1%
OaxTepuit u HHuCTaTHH 13t ApoxoKesoro rpudka Candida albicans.

Kynbrypsi Beipatmsanu Ha aknaxoi cpeae pH 7.3 £ 0.2 npu remneparype or
30 no 35°C B Teuenue 18-20 yacon. Kyastypst passoaunn 1:1000 B crepunsHom
0,9%-1oM pacTsope HATPHA XJIOPHIA H3OTOHHYECKOM, BHOCHAN 110 | MJI B Halky ¢
COOTBETCTBYHOLINMH IEKTHBHBIMMN, NHTATENIBHBIMH CPEIAMH 15 H3YHaeMbIX TeCT-
UITAMMOB # 3aCEBANTH 10 METOAY «cnolHoro razoxar. [locne noacynpanus Ha
NOBEPXHOCTN arapa GopMuposany jyHKn pasmepom 6,0 MM, B KOTOpbIC BHOCHIH
pacTsop HceneayemMoro obpasia, reHTamMHuMHa, HucrateHa. B kowTpone
HCTIOABL30BAMH FTHAOBLI CIMPT B 9KBHOOLEMHBIX KONHYecTBax. Takum obpasom,
HeeneayeMblit obpa3zel HCNbITBIBANCH B KONHUecTse | MKF, @ Npenapars: CpasHeRus:
g konuuectse | mr. TNocess: wukyOuposanu npu 37°C, yuer pactywmx KyJIsTyp
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NpoBOANIH Hepes 24 yack. AHTUMUKPOOHAS AKTHBHOCTL 00PA3LOB OLEHHBAIACh 110
[AHAMETPY 30H 3AUSPKKH POCTa TECT-WTUMMOB (MM). JlnaMeTp 30H 3a1epikKy pocTa
menbie 10 MM W COJNOWIHON poCT B HalIKe ONEHMBAIM KAK OICYTCTBHE
aHTrbakTepuanbHoi akTHBHOCTH, 10-15 MM — cnadas axrusxOCTh, 15-20 MM -
YMEPEHHO BbIpaCHHAA AKTHUBHOCTH, cBuite 20 MM — BoipakeHHas., Kaxibii
o0pasel MCNBITLIBANCE B Tpex napalienbHbiXx onbitax. CTaTHCTHHECKYIO
0DpaboTKy NpOBOAWIN METOAAMM MAPAMETPHYECKONH CTATHCTHKH C BbIYMCICHHEM
cpeHeit apuhMeTHYECKOH W CTAHAAPTHOH OWHOKK,

Pesyaptare: ucciaenosannii Peayiasratsl HCCNENOBAHHS aHTUMHUKPOOHOH
AKTHBHOCTH 00pasua NUPHAHHHAAPIOIHA NpuBeaeHsbl B Tabanue |,

Tabnuua 1. - AHTuMUKpoDHAs AKTHBHOCTE 0DPA3La MUPHAHHUAAPTOMHA,

Haumenosanue St Bae. E s '
BelecTna aureus | subrilis coli aeruginosa | albicans
ATCC X739
ATCC ATCC ATCC 9027 ATCC
6538 6633 10231
I | nupuauHHnapronma - - 16+0,1* - 15£0,1
CeHTaMHULHH 24+£0,1 [21+£0,2]| 26%0,1 27=0,1 -
Hucrarun ) - - 2102

Iipumeuanne - *- gocrosepnocts pazasunit p<0.05 no CpuBHEHAIO ¢ CPYIIOT CPABICHIR
P P P} P

3axalouenne. YeravosieHo, YTo o0pasell NHPUAHHUAEPIOAK] NPOSBIseT
YMEPEHHYIO aHTHOAKTEPHATLHYIO aKTHBHOCTE B OTHOMICHWH IPaMOTPHUATEILHOIO
TecT-wramma Escherichia coli m cnaboe anturpudKoBoe NEHCTBHE B OTHOUICHHM
nposokesoro rpudka Candida albicans.

Ucnonuurens: /7
W /

3ap. naboparopHeit hapMaxonornm, K.M.H. Ceiinaxmerosa P.b.
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YTBEPKIAIO
[Ipencenatens mpaBIeHUs
AO «MHITX «DuToxumus»,
akagemMuk HAH PK,

-p XMM. HaykK, mpocgeccop
X M. Anexenos
95, (o 2017r.

AKT
HCMbITAHNS HA AHTHMHKPOOHYI0 AKTHBHOCTb ’
O0beKTbI HeeIe10BAHUS

AnabazuHunapronua, (E-uzomep)- OeH3MIIXJIOPUATIPOU3BOLHOE
rpoccreMuHa, (Z-uzomep)-  OEH3UIXJIOPUINPOU3BOJHOE  IPOCCIEMHHA,
3MOKCHAPTOIHL, apronuj,  NapTEeHOJM, LU THHU3WINIAPTEHOIHU A,
LUTU3UHUIIAPTOJIMAA, OeH3MIXJIOPUIIIPOU3BOIHOE aproJuaa, 2-
(GTopOeH3HANPON3BOIHOE aprojiua, MUAPUIUHUIT-0-METOKCUITPOU3BOHOE

rpOCCreMuHa)

3aaa4ya uceJaeJ0BaAHUSA

OueHUTh aHTUMUKPOOHYIO aKTUBHOCTH | 1-TH 00pa3lioB CeCKBUTEPIIEHOBBIX
JIaKTOHOB B  OTHOLIEHWM K IUTaMMaM TIPaMIIOJOXHUTENbHBIX  OaKTepui
Staphylococcus  aureus, Bacillus  subtilis, rpaMOTpULATEeNIbHBIX OaKTepuit
Escherichia coli, Pseudomonas aeruginosa W K npoxkeBomy rpudbky Candida
albicans metomom muddysuu B arap (nyHok) [Hasawun, C.M. Payuonanvhas
anmubuomuxomepanus. / C.M. Hasawwun, HU.I1. @omuna // Cnpagounux.— M.:
Meouyuna.- 1982.— 496 c.].

MaTepHaJibl H METO/1bI

M3yyeHue aHTUMUKPOOHOHW aKTUBHOCTH  BBbIIIEYKa3aHHbIX 00pa3LoB
MPOBOAMIOCH MO OTHOLICHHIO K IITaMMaM TpaMIIOJIOKHTEIbHBIX OakTepuit
Staphylococcus — aureus,  Bacillus — subtilis, TrpamMOTpULATENbHBIX IUITAMMOB
Escherichia coli, Pseudomonas aeruginosa u x npoxokeBomy rpubky Candida
albicans metonom nuddysnu B arap (JiyHok). [Ipenapatsl cpaBHEHHS — TeHTAMULIMH
17151 OaKTepuit U HUCTATHH s aApoxokeBoro rpubka Candida albicans.

KynbeTyps! BelpaumBany Ha xkuakoi cpeae pH 7,3 = 0,2 npu Temnepatype oT
30 1o 35°C B teuenue 18-20 uacos. KynasTypsl passoauau 1:1000 B crepusibHOM
0,9%-HOM pacTBOpe HATpUs XJIOpHIa H30TOHUUECKOM, BHOCHJIH 10 | MJI B YaLUKH C
COOTBETCTBYIOLIMMH JJIEKTUBHBIMH, TUTATEIbHBIMU CPEAAMH U1 U3y4aeMbIX TECT-
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IITAMMOB H 3aCeBajli 110 METOAY «CIUIOLIHOro ras3oHay. Ilocie noacymmMBanus Ha
MIOBEPXHOCTH arapa GOpMHUpPOBAIHU JYyHKU pazMepoM 6,0 MM, B KOTOpBIE BHOCHITH
pacTBOp HMCCleAyeMoro ooOpasla, TIeHTaMHLWHA, HHCTaTWHHa. B KOHTpoune
MCIIOJIb30Ba/I 3THIOBbIH CIUPT B 3KBUOOBEMHBIX KOJIM4eCTBaX. TakuM oOpazoM,
ucclelyeMblii 00pasell HCIBITBIBAICS B KOTHYECTBE | MKT, a mpenapaT CpaBHEHHUs!
B KomuyectBe | wmr. TloceBsl uHKy6uposanu npu 37°C, yueT pacTymux KyabTyp
NPOBOAMIIHM Yepe3 24 yaca. AHTUMHKPOOHAs aKTHBHOCTH 00pa3LiOB OLEHHBAIACK 110
JIMAMETPy 30H 3aAepKKH pocTa TeCT-IUTaMMOB (MM). JlHameTp 30H 3a1epiKKH pocTa
medbie 10 MM M CIUIOIIHOW pOCT B 4alllke OLEHMUBAIM KaK OTCYTCTBHUE
aHTHOaKTepHanbHOM akTuBHOCTH, 10-15 MM — crmabas akTUBHOCTB, 15-20 MM —
YMEPEHHO BBIP@XEHHAsi aKTHBHOCTb, cBbllle 20 MM — BbIpakeHHas. Kaxibiit
oOpasell MCMBITHIBAICS B TpeX MapaieNbHBIX ombITax. CTaTHCTHUYECKYIO
00paboTKy MPOBOAMIM METOAAMHU MapaMeTPU4YeCKO! CTATUCTUKH C BBIYUCIIEHHEM
cpe/iHei apu(pMeTHYecKoi U CTaHAaPTHOH OIIMOKH.

PesyabTaThl HecaenoBanuii PesynpraThl HcCIeI0BaHKMS aHTHMHKPOOHOM
aKTMBHOCTH 00pasLia npuBe/ieHs! B Tabuie 1.

Tabnuua 1. - AHTUMUKPOOHAS aKTHBHOCTB 00PA31[0B CECKBUTEPIIEHOBBIX JTAKTOHOB.

HanmenoBanue St. Bac. E. Ps. G
BEIECTBA aureus subtilis coli aeruginosa | albicans
1| anabasununaproi 15302 14+0,2* - - 13 0,2
uaa
2 (E-uzomep)- 13£0,1 - 1:1520,1% | 1201 - 12+0,1
OeH3UIXJIOPUATIPO
H3BOJIHOE
rpoccreMHHa
3 (Z-uzomep)- 14+ 0,1 F5E0 114 1402 - -
OeH3UIXIOPUATIPO
M3BOJIHOE
rpocCreMrUHa
4 | amokcHaprou 15%0,2 | 14%01* = x
5 | apromwmn 15 30,1 12+0,1 - -
6 | mapreHonun 1202 - 15+0,1 - -
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7 | HUTHHU3UINIAPTEH - - 15+0,1 - 12 0,2
onuaa

8 | uuTm3uHMiapronu | 13 +0,1 | 14+0,2* - - #
na

9 | Bensunxnopuanpo - 13402 .| “$4 10,1 - -
M3BOJIHOE
aproauzia

10 ] 2- 14+0,2 - 14 +0,1 - -
Gropbensunnpous ’
BOJIHOE aproiuja

I | nupuauHmI-6- 15+0,2 14+0,1 12.+0,2 - -
METOKCHITPOU3BOJL
HO€ rpoccreMuHa

["'eHTAaMULIMH 24+ 0,1 21 £0.2 [F26£0;1 27+0,1 -

Hucratun - - - 21 02

[Tpumeuanue - *- gocroBepHOCTh paznuyuil p<0,05 Mo cpaBHEHHUIO € IPYINOH CPABHEHUS

3akalouenne. YCTaHOBIEHO, 4YTO 00pa3slbl CECKBUTEPIEHOBBIX JIAKTOHOB
(anabasuHunaproanaa, (E-uzomep)- 6EH3UIXIOPUANPOU3BOAHOE FPOCCreMUHa, (Z-
usomep)- OEH3UIXJIOPUAIPOU3BOJHOE I'POCCTEMHHA, 3MOKCHAPrOIMI, aprojimi,
MapTeHOJH, [ATHHU3UINAPTEHOIH A, BeH3WIXI0pUANpOr3BOIHOE aproiuia, 2-
GTOpOEH3UNTTPOU3BOIHOE aproiuja, MUPUAUHUI-0-METOKCUTIPOU3BOHOE
rPOCCTreMHUHA) MPOSBISIOT cadyro aHTHOAKTepHAIbHYIO aKTHBHOCTh B OTHOILIEHUH
rpamnonoxutenbibix  (Staphylococcus  aureus,  Bacillus  subtilis)  n
rpaMoTpuuarenbHoro (Escherichia coli) TecT-1UTaMMOB.

Ucnonuuterns: /7
3aB. 1aboparopueil (apmMaKoI0ruu, K.M.H. /M Ceiinaxmerosa P.b.
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AKTBI UCTIBITAHUI 00pa3l0B HA MPOTHBOBOCIIATUTEIbHYIO AKTUBHOCTD

AO «Mexaynaponsbii ' CHcrema MeHe/bKMeHTa Kadectsa | Mzpanme: 2011
HAYYHO-NPOX3BOACTBEHHII AKT uenbsrranuii JIDK® Uzmenenue

XOJAMHT «DUTOXHMUSA - AH-04-JIDKD-17-4.2.4-05-15 Jluer 1 n3 2

«YTBEPKJAIO»
[penceaarens npasneHus
AQO «MHIIX «®utoxumus»,
ek HAH PK, 1.x.H., npodeccop
d /‘\)\A-'—e M AZICKEHOB
C 77 » ey ,._QCZ}?‘

AKT
HCNbLITAHMI HA MPOTHBOBOCHAVIMTEC/IBHYIO AKTHBHOCTb

O0beRTHI HECACAOBAHNS:
1. PP - Polyprenols.
2. AGEP - snokcuj aproauaa.

3ana4un HCC/Ie10BAHM:
OuennTh NpOTHBOBOCNANIMTENBHOE aelcTeue obOpasios PP u AGEP na mozenn
OCTPOI1 3KCCY1aTHBHOM peakuun.

Marepua/ibl ¥ MeTOABL,

Octpyto 3KCCYIaTHBHYIO peakuuio (MepHTOHHT) BBI3BIBATH BHYTPHOPIOMIHHHBIM
sBeficHHeM 1% pacTBopa yKCycHO# KucioTshl B oOseme | mMa Ha 100 r Maccsl Tena
kpeic. Yepes 3 yaca :xuBOTHBIX 3a0UBaNK, BCKPBIBaAH OPIOUIHYIO MONOCTH, cOOHpany
IKCCYZAT ¥ oOueHHBanH ero obbem [PykoBOACTBO MO IKCHEPHMEHTANIBHOMY
(MOKAHHHYECKOMY) H3YYEHHIO HOBLIX (hapmakonorudeckux semiecTs. - [loa obueit
penakuueil 4neHa-koppecnoHaenta PAMH, mpodeccopa P.V. Xabpuesa. - 2-e
u3ganue, nepepad. u gom. - M.: OAO «M3narenscrso «Meauunna», 2005 - 832 c.].

Hccneayembie 00beKTh H3yyaan B a03e S0 MI/Kr npu nepopansHOM BBEICHHH B
BHIe KpaxManbhoil causu. [lpenapar cpasHenns nuknodeHak HaTpHA H3yHanu B
noze 50 wmr/kr. KoHTponbHBIE KHUBOTHbIE [1OJYYaNIH IKBHOOBEMHOE KOJIHYECTBO
KpaxmanbHoit cam3n. Mcenenyembie oOBeKkTBl BBOAMIAM OAHOKpaTHO 3a |1 yac ji0
BBejlenus 1% pacTBopa YKCYCHOH KHC/IOTEL.

Cratucruyeckan o0paboTka pesy/ibTaToB NPOBOAMIACHE C HCMOJB30BAHHEM
naxkera nporpaMm «Statistica 6.0», ITosyueHHble pe3yasTaTsl NpeACTaBICHBI B BUJIE
«cpefHee 3HaYeHHe * cTaHaapTHas ouwMbKa cpe/iHero 3HaueHHs». Mexrpynnossie
OT/IMYHS OLIEHMBANIK HenapaMeTpuyeckuM Kpurepuem Mann-Whitney U-test.
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- AO «MexiyHapoHbli Cucrema MeHe/DKMeHTa KavecTsa | Msnanue: 2011
| HAYHHO-TIPOH3BOCTBEHHbIH Akt ucneitanuit JIDKO H3amenenue
| XOAAUHT «PUTOXHUMHUA» AN-04-JIDKD-17-4.2.4-05-15 JIucr 2 w3 2

JIOCTOBEPHBIMU CHMTAIMCH PA3NMHYMS MPH JAOCTHTHYTOM YPOBHE 3HAYUMOCTH
p<0,05.

Pe3ynbTaThl HCCIEAOBAHNS!
Pesynbrarhl HCCNE0BAHKMS NPOTHBOBOCHANHTEILHOH aKTUBHOCTH 0Opasuos PP —
Polyprenols 1 AGEP - sniokena aprosinjia npusenets 8 rabinue 1.

Tabnuua 1 - [poruBoBocnanurensHas akTuBHOCTL o6pasuos PP u AGEP.

Hecneayempiit | Konrpons | uknodenax PP - Polyprenols AGEP - anokenn
noKasare/b n=5 | HATPRA n=5 apronujaa
n=3 n=5
Macca 313,648,2 | 241,644 ,98* 290,8=18,6* 272.4+42 4*
HHBOTHBIX, I ,
Komnuectso 6,0=0,8 | 4,909 42+1.8* 4,02+1,3*
IKCCYHATd, M

Hpumeyanne: * p <0,05 110 CPaBHEHHIO C KOHTPOIIEM,

3aknwuenne:

B pesyasTare npOBeCHHOTO 3KCMEpHMEHTa BbIsBAeHO, YyTo obpasusi PP u
AGEP B posze 50 mr/kr obnanaer npoTHBOBOCHAIHTEIbHBIM 1eHCTBHEM HA MOICIH
OCTPO# IKCCYAATHBHOI peakumu.

3as. nab. dapmakonoruy,

K.Me.HayK é&‘ P.b. Ceiinaxmetosa
M.u.c. 1ab. papmakonoruu ﬂ/ A.K. Taupos
M.H.c. nab. apmaKonornu Py M.A. Pomanosa
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AO «MexayHapoHblii Cucrema MeHekMeHTa Kauectsa | M3nanue: 2011
Hay4YHO-TIPOH3BO/ICTBEHHBI AKT ucnbitanuii JID M3menenne
XOJIIUHT «DUTOXUMHSI» AUN-04-J1D- 17-4.2.4-08-18 Juer 1 uz 2

«YTBEPXJIAKO»
IIpeacenarens npasienus
AO «MHITX «Dutoxumusy»,
anemuk HAH PK, a.x.H., npodeccop
A AA>— (.M. AntekeHoB
» A, 9F, 2018 r.

A

¥
>
o
NIY 43N0

AKT
HCNBITAHUIT HA IMPOTHBOBOCNAIHTE/IbLHYI0O AKTHBHOCTD

O0beKThI HCCTIeI0BAHNS
1. «Ddepon»-10% - cripeit «Ipepon» 10%-Hblii.
2. «Ddepon»-20% - cripeit «Ipepon» 10%-Hblii.
3. OMAg-23 - 2 dpaxuus DM CO, - skcTpakTa nonbiHu raxxoii (1,2,4).
4. EOAg — >¢upHOe Macio noiblHA N1a1KOi.

3asaun Hecae0BaHNS:
OueHuTh  NPOTHBOBOCHANUTENbHOE —AeiicTBHE  00pasuoB  «ddepomn-10%,

«Ddepom-20%, DMAg-23, EOAg Ha Mozei OCTPOi 9KCCy1aTHBHOM peaKiui.

MaTtepHaabl H METOABL.

OcTpyto 3KCCy1aTHBHYIO Peakinio (MEPUTOHKUT) BBI3bIBATH BHYTPHOPIOMIMHHBIM
BBe/leHHeM 1% pacTBopa yKcycHOIl kuciotel B oObeme 1 M Ha 100 r macesl Tela
Kpbic. HYepe3s 3 yaca KMBOTHBIX 3a0MBAIH, BCKPBIBAIH OPIOLIHYIO MOJIOCTb, COOMpAIH
SKCCynaT M OLEeHMBanM ero o0beMm [PykoBOACTBO 10 3IKCHEPHMEHTAILHOMY
(IOKIIHHUYECKOMY ) M3YUYEeHHIO HOBBIX (hapMaKoJOrHyeckux BeliecTs. — [loa obueii
penakuumeit wieHa-xkoppecrnonaenta PAMH, npodeccopa P.Y. XaGpuesa. — 2-e
u3nanue, nepepad. u aon. — M.: OAO «M3narenscto «Meanunnar, 2005 — 832 c.].
Hccnenyemble 00beKTbl H3yuamu B 103e 25 MI/KT IpH NepOpaTbHOM BBEICHHH B BHJIE
KpaxmajibHO# ciusu. [penapat cpaBHenus «/{uknodeHak HaTpus» u3yuanu B 103¢ 8
Mr/Kkr. KOHTpOJIbHbIE KHBOTHBIE MOy 4aiH SKBHOOBEMHOE KOIHYECTBO KpaxMalibHOI
cansu. Mcecesenyemble 00beKkTbl BBOAMJIN OAHOKpaTHO 3a | wac 10 BBeaenus 1%
pacTBOpa yKCYCHOI KHCJIOTHI.

Crarucrnueckasi OﬁpﬂﬁOTl\‘a PE3YJIbTATOB MPOBOAMIACE C HCIOJb30BAaHUEM TMaKeTa

nporpamm  «Statistica  8.0». [IlomyyeHHble pe3y/bTaThl [pPEICTABICHbl B BHIE
«CpeaHee 3HaYCHWE £ CTaHAApTHas OWMOKA CpeHero 3HauyeHus». MeKrpynnosbie
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CucremMa MeHeDKMEeHTa KayecTBa
AKT ucnplTanuii JID
AU-04-J1D- 17-4.2.4-08-18

Usnanue: 2011
N3meHeHue

Jucr 1 u3z 2

AO «Mex1yHapoAHbli
HAY4YHO-IIPOU3BOJACTBEHHbIH
XOJIJIUHT «DUTOXUMHUSIY

OT/MIMYMSl  OLIEHUBAIM HernapameTpuyeckum Kpurepuem Mann-Whitney U-test.
JIOCTOBEpHBIMH CUMTAJIMCh Pa3/IM4Msl [PH JOCTHIHYTOM YPOBHE 3HAYUMOCTH P <
0,05.

Pe3yabTarbl Hec1e10BAHNS:
Pesynbrarhl McCleoBaHMs TPOTHBOBOCHIAIMTENBHON aKTUBHOCTH 00pasLoB
«Ipepoin-10%, «Idpepon»n-20%, IMAg-23, EOAg npuseneHs! B Tadauie 1.

Tabnmuua 1 — [IporuBoBOCHanMTENbHAS AKTHBHOCTH 00pa3unoB «Ddepoan-10%,
«Ipeponn-20%, DMAg-23, EOAg.

WUcenenyemslit | Kontponb Jlnknogenak «Deposnn- «Ddpeponnr- OMAg-23 EOAg
nokasaresib n=>3 HaTpHs 10% 20% n=5 n=>5
n=» n=>5 n=>

Jlo3a, mr/kr - 8 25 25 25 25
Macca 345.0=12 272,8+20 259.8+45 216,6£13 260,2+56 261.6=16
JKHBOTHbIX,
rp.
KoanuecTso 5 0£1T7 3.,0£1.0 4.6+1.6 2,5+0,8 4.8+1.6 3,2+1,4
JKeCy1aTa,
ML

3ariaouenue:

B pesynbTaTe MpOBEJCHHOrO HKCHEPUMEHTA YCTAHOBIEHO, 4YTO 00pa3sLbl
«APpepoimn-20% u EOAg B aoze 25 mr/kr obaazaroT [POTHBOBOCMAINTEIBHBIM
JICHCTBHEM HAa MOJEJIIM  OCTPOH 9IKCCyJaTHMBHOM peakiuuu, COMOCTaBHMBIM C
npenaparoM cpaBHeHus aukiaodgenak Hatpus. OOpasubl «dpeponr-10% n IMAg-23
B JI03€ 25 MI/KI' He MpOSIBUJIM IPOTHBOBOCHAIMTENBbHYIO AKTHBHOCTH Ha MOC/IH

OCTpPO#i IKCCYIaTHBHOI peakiii.
L’i/

3aB. JID P.b. CeiinaxmeroBa
M.H.c. JID A — M.A. PomaHoBa
M.u.c JID VW N.C. KanpiMaHOB
M.u.c. JID //{z//— E.M. basaunos
M.H.c JID i JL.E. Eneuos
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AKT UCTIBITaHUN 3(UPHOTO Maciia Ha AHTUMUKPOOHYIO aKTUBHOCH

YTBEPK/IAIO
[Ipencenarens npasneHus

v AO «MHITX «®utoxumusi»,
sanemuk HAH PK,

XHM. HayK, mpodeccop

X AM—CM. Anekenos

2018 r.

AKT
HCIILITAHUS HA AHTHMHKPOOHYI0 AaKTHBHOCThb

O0beKTbI HCCJIE10BAHUS

FF- Ddupnoe macno Ferula foetida, « ddepon»-8% - cnpeit « ddepos» 8%,
«2depom»-10% - cnpeit «Dpepom» 10%, «ddeponr-17% - cripeii « ddeponr» 17%,
«Idepon» -20% - cnpeit «Ddepoa» 20%, IMAg -23 — 2 ¢pakuns IM CO, —
9KCTpaKTa nosbiHu rianaxoit (1,2,4), Pulprost - achupnoe macno Pulicfria prostrata,
PicPung - aduproe macno Picea pungens.

3ajaya uceaea0BaHusg

OueHHTb AHTHUMHKPOOHYIO aKTHBHOCTH 8-H 00pa3loB B OTHOLUEHHH K
LITAMMaM IpaMnonoKuTeNbHbIX Oaktepuii Staphylococcus aureus, Bacillus subtilis,
rpaMoTpHLaTensHoil dakrepuu Lscherichia coli v x apouckesomy rpudky Candida
albicans metonom auddysun B arap (iyHok) [Hasawam, C.M. Payuonaronas
anmuouomuxomepanus . C.M. Hasawun, H.Il. @ovuna // Cnpasournux.— M.:
Meouyuna.- 1982.— 496 ¢.].

MaTepuaibi H METOAbI

M3yuenne  aHTUMHMKPOOHOH  aKTHBHOCTH  BbILIEYKA3AHHLIX — 00pa3LoB
MPOBOAMIOCH M0 OTHOLICHHIO K LITAMMaM [PaMIIOIOKHTEIbHBIX OaKTepHii
Staphylococcus — aureus,  Bacillus — subtilis, rpaMOTPHLEATENLHOIO — LITAMMA
Escherichia colin k npoxuxesomy rpudky Candida albicans metonom nnddysun B
arap (J1yHok). IlpenapaTbi cpaBHeHHs — reHTaMHUIMH 17151 GaKTEPHil U HUCTATHH 1151
apozxkeBoro rpudka Candida albicans.

Kynbtypsl BelpatunBamm Ha xkuakoit cpeae pH 7.3 + 0,2 npu remrnepatype oT
30 no 35°C B reuenue 18-20 wacos. Kyabrypsl passoaunn 1:1000 B cTepuibHOM
0.9%-HoM pacTBOpe HATPHST XJIOPHIA H3OTOHHUECKOM, BHOCHIIN MO | MJI B YaLIKH ¢
COOTBETCTBYIOLIMMH DJ1EKTHBHBIMU, MUTATCALHLIMH CPEAAMH TS H3Y4aeMbIX TeCT-
IWITAMMOB W 3aC€BajIH 110 METOY «CIJIOWHOI0 razoHay. [locie noacywnBanus Ha
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MIOBEPXHOCTH arapa (popMHUpPOBaAIU JIYHKH pasmepom 6,0 MM, B KOTOpbIE BHOCHIIN
pacTBOp HcciexyeMoro ofOpasila, TeHTaMMUMHA, HUCTaTMHa. B koHTpose
MCII0Jb30BAIM STHUIIOBBIN CIIUPT B 9KBMOOBEMHBIX KOJHuecTBax. Takum obpasom,
rccnelyeMblidi oOpasew HCTbIThIBAICSA B KOJIMUECTBE | MKT, a npernapar CpaBHEHHs
B konuuectBe | mr. Ilocesbl nuky6uposanu npu 37°C, y4eT pacTyliMX KyJbTyp
NPOBOMIIN Yepe3 24 yaca. AHTUMUKPOOHAst aKTHBHOCTH 00Pa3LOB OLEHHUBAJIACH 10
JMaMEeTPy 30H 3aJ€P)KKH POCTa TECT-IITAMMOB (MM). JIHaMeTp 30H 3a1€pKKH pocTa
MeHbiie 10 MM M CIJIOWIHOM pOCT B 4Yalllke OLEHUBAIU KaKk OTCYTCTBHE
anTHbakTepranbHOi akTuBHOCTH, 10-15 MM — crnabas akTUBHOCTB, 15-20 MM —
YMEPEHHO BBIpAKEHHAs aKTHBHOCTb, cBbillle 20 MM — BblpaxkeHHas. Kaxabii
oOpasell WCMBITBIBAJICA B TpeX MapaeibHbX onbiTax. CTaTUCTHYECKYIO
00paboTKy MPOBOAUIM METOAAMH MapaMeTpUUeCKON CTATUCTHKH C BBIUYHCIEHHEM
cpejiHel apu(MeTHUECKONH U CTaHAaPTHON OLLINOKH.

PesyabTaThl_MccsaenoBanuii Pe3yibraThl  MCClIEA0BaHUS aHTUMHKPOOHOI
aKTHBHOCTH 00pa3LoB rpuBeeHbl B Tabnuue 1.

Tabnuua 1. - AHTUMUKPOOHAst aKTHBHOCTb 00Pa3LOB.

HaumeHoBaHue St. Bac. E; L.
BeleCTBa aureus subtilis coli albicans

1 FF- Ddupnoe 19 +0,1 1340,2 16+ 0,2 26+0,1
maciio Ferula
foetida

2 «Ddepomn-8% -| 14+ 0,1 14+ 0,1* - 12+0,]
cnpeit  «Ddepom»
8%

3 | «Ddepomn-10% -| 15+0,2 15+ 0,2 14+0,2 15+0,1 |
cnpeit  «Ddepon»
10%

4 | «Ddepoan-17% - | 16%0,1 15%0,1* 16+ 0,1 15+0,2 |
cped  «Ddepon»
17%

5 | «Ddepon» -20% -| 17+0,1 18+0,1 1640, 1 160,2
cnpeit  «Ddepon»
20%
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DMAg -23 -2 16+0,2 - 17 40,1 20+0,1
¢dpaxuust DM CO,
- JKCTpaKTa
MOJIBIHK  IJIaJIKOH
(1,2,4),
Pulprost - a¢uproe | 17+0,1 15+0,1 12+ 0,2 -
Macino  Pulicfria
prostrata
PicPung »s¢upnoe | 16+0,1 17£0,21# 14+ 0,2 15+0,1
Maclio Picea
pungens
[enTamuiun 24+ 0,1 21 +£0,2 26 £ 0,1 -
Hucratun - - - 21.£0,2

IIpumevanue - *- nocroBepHocTh pasanunii p<0.05 110 cpaBHEHMIO ¢ IPYITIOil CpaBHEHHS

3akaiouenue.

Ycranosneno, 4to obpasen sdupHoro macia Ferula foetida npossnsier
BbIPDAXKEHHYIO aHTUIPUOKOBYIO aKTMBHOCTb B OTHOLICHMH JPOXIKEBOrO Ipubka
Candida albicans.

O6pazent DMAg -23 -2 ¢pakuus IM CO, — KeTpakTa MOJBIHU [IAAKOM
(1,2,4) nokaspiBaeT yMepeHHO-BbIPAKEHHYIO aHTUMHUKPOOHYIO B OTHOILICHUH TECT-
wraMMoB Gakrepuit Staphylococcus aureus, Escherichia coli n npoxsxeBoro rpu6ka
Candida albicans.

O6pasubl cnipest («Ddepos» - 17% u «Dhepoinr»-20%) nposiBasioT ymMepeHHO-
BBIPAKEHHYIO aHTHMHUKPOOHYIO aKTHUBHOCTb B OTHOLUEHHH MPE/ICTABIEHHBIX TECT-
LITAMMOB  MHUKpoopraHu3moB. [lpu s1om oOpasubt crpesi («Ddepoa» 8% u

«Dpepon» 10%) nokaszanu cnabyro aHTHOAKTEPHALHYIO AKTHBHOCTD.

O6pa3sust >¢upnbIx Macen Pulicfiia prostrata v Picea pungens nposiBisitoT

YMEPEHHO-BLIPAKEHHY1O aHTH6aKTeplflaﬂbHy}O AKTUBHOCTb B OTHOLICHHWH

rpaMIONIOKHUTENbHBIX OakTepuit. Staphylococcus aureus v Bacillus subtilis.

Hcnonnurens: 1
3aB. naboparopueii hapmMakosOrum, K.M.H. /// Ceiiaxmerosa P.B.
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