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Pa3zpaborana MeronuMka 3KCTpaKLMK CEeMSIH 30HTUYHOTO pacteHust Ammi Majus ¢
IMOMOIIIBIO CBEPXKPUTUUECKOTO TMOKCHUIA YIiiepoa, MO3BOJISIolasl U3BJIeKaTh OCHOB-
Hble (PYpOKYyMapMHOBBbIE KOMIIOHEHTHl — OeprarteH, KCAaHTOTOKCUMH M M30MUMIIH-
HEJUIMH, UCTIOJIb3yeMble B MEIUIIMHE B KauecTBe (hOTOCEHCUOUIU3UPYIOLINX areHTOB
MY®DA-tepanuu. IIpennoxeHa MeTOAMKA aHAIM3a COCTAaBa MOJYyYaeMbIX SKCTPAKTOB,
a TakxXe BblIeJeHUsT (PypOKYMapUHOB B MHAMBUAYaJIbHOM BHUJE C MOMOIIbIO CBEPX-
KpUTHUUYECKOI (pionmaHoOi XxpomaTtorpaduu.

KnoueBbie ciioBa: cBepXKpuTuueckasi JonaHasi 3KCTpaKIvsl, CBepXKPUTHUYE-
ckast ¢maounHass xpomartorpadusi, Ammi Majus, GepranteH, KCAHTOTOKCHH, U30-
MMUMITUHEJUJTUH.

BBEJIEHME

DOypoKyMapruHBI — TPUIHUKINIECKUE apOMaTHIeCKIe coeqnHeHns (puc. 1), SIBs-
Iol1IMecsl OTHUM M3 HauboJiee pacrpoCTpaHEHHBIX BUAOB (prTOATEKCUHOB, 001a1at0-
KX QYHTULIMAHOM, TPOTUBOBUPYCHOM U MTPOTHUBOMUKPOOHOU aKTUBHOCTHIO [1 — 3].
[laHHble BelliecTBa 001aa10T IByMSI 0OCOOEHHBIMU CBOMCTBaMM, MTO3BOJISIIOLLIMMU pacTe-
HUSIM UCIT0JIb30BaTh WX JJ1s1 00PHOBI C pa3IMYHBIMU MMapa3uTUPYIOLIMMU MUKPOOPTa-
HU3MaMU. Bo-TiepBbIX, 3TH COENMHEHMS MOTYT, IPOHUKAS B XXUBbIE KJIETKU, KOHLIEHTPY-
poBaThCs B KJIETOUHOM sifipe, uHTepkanupysi JIHK u o6pasys ¢ Heli TepMogMHaAMUUeCKH
YCTOMYMBBIE KOMIUIEKCH [4 — 6]. Bo-BTOpBIX, Moa Bo3aeiicTBeM Y® o0IydeHUS OHU
CMOCOOHBI BCTYyNaTh B peakluio [2 +2]-IUKJIONPUCOSIUHEHUS C TUPUMUIUHOBBIMU
ocHoBaHusiMu JJTHK. TTpu 3TOM aKTUBHBIMU B JAHHOI peakIlMU SIBJISIIOTCS KaK JIBOM-
Has CBSI3b B TUPOHOBOM KoJiblie (CB3b 3,4), TaK U HECKOHIEHCUPOBaHHas TBOMHAasI
CBsI3b B (pypaHOBOM Kouiblie (cBsi3b 4',5") [7, 8]. BBuay atoro quHeiHble (pypoKyma-
PUHBI MOTYT 00Pa30BbIBATh LIMKJI0AIAYKTHI ¢ 00eumMu criupaissmu JIHK knetku, cuim-
Basl TakuM obpaszom Lenouku JHK mexay co6oit [9]. [TpuHsTO cunTaTh, YTO BCIE -
CTBHUE 3TOTO KJIeTKa HEe MOXET JEJUTHCS, TaK KaK He CIIOCOOHA pacnapuTh IBOMHYIO
cnupanb JHK s ocyliecTBiaeHus: Meito3a, v, OTXKUB MOJOXEHHbIN el CpoK, TTOru-
OaeT. PacTeHus1 CUHTE3UPYIOT PYpOKYMapuHbI B KOPHSIX, TPAHCIOPTUPYIOT UX B TO-
BEPXHOCTHbBIE CJIOU KJIETOK, TJie Te MOTYT MPOHUKATh B KJIIETKM OpraHM3MOB-arpecco-
poB u cuurBaTh ux JJHK, npenarcTByst Takum o6pa3oM UX Pa3MHOXEHUIO.
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Puc. 1. CrpyktypHble ¢opMyJibl GypOKyMapuHOB

YenmoBeyecTBO HAYIMIIOCh MCITONTB30BATh BBILICOMMCAHHBIC CBOMCTBA paCTEHUI OYeHb
naBHo. B JIpeBHem Erunte oTBapbl U3 CEMSIH 30HTUYHOTO pacTeHust Ammi Majus npu-
MEHSIJIA IIPY KOKHBIX 3a00JIeBaHUSX, TAKMX KaK 1copuas, Butuiauro u np. [10]. Oteap
HAHOCUJIM Ha MopaXKeHHbIe 0O0JIE3HbIO YUYACTKU KOXM, IMOCJe YEero MojaBepraju ux
001y4yeHU10 CoJTHEYHBIM cBeTOM. B JIpeBHeit MHIMM ¢ 3TOM XKe 11eJ1bI0 MCITOJIb30BaIn
oTtBaphbl pacteHust Psoralea Corylifolia cemeiicTBa 6000BbIX. OT Ha3BaHUSI 3TOTO pacTe-
HUS TIPOUCXOIUT €Ille¢ OAHO TPUBUAJIBbHOE Ha3BaHME IUIS 3TON TPYITITBI XUMUYECKUAX
COCIMHEHNI — TIcopayieHbl. PeKoOMeHIamu 1o UCITOIb30BAHUIO 3TOTO PACTeHUS TIPU
«0eJoli mpoKase» — BUTHJIMTO copepxkatcs eiie B Atopsene [11,12]. O6a aTux pacre-
HUS comepKaT 3HaYNUTETbHBbIC KOJUUECTBA (PypOKYMapHHOB B CBOEM COCTaBe, YTO U
00YCJIOBJIMBAET TepareBTUUeCKuii 3¢ deKT.

B HacTosmiee BpeMst (pypoKyMaprHEL, BEIIEISIeMbIe U3 pACTCHUIM, IMMPOKO MUCITOThb-
3YIOTCSI B MEAMIIMHE KaK (DOTOCEHCUOMIN3NPYIOIINIT aTeHT B METO/IE TAK HAa3bIBAeMOit
MMY®A-teparmm (I1copameH-Y® A teparmn). CyTh ee 3aKITIo9aeTcs B ciieayromeM. [1a-
LIMEHT YIOTpeOJIsieT JIeKapCTBEHHBIN Mpernapar, CoaepXKalluii Te Wik uHble (ypoKyMa-
PMHBI, HAPYXHO JIMOO OpaJbHO, IMOCJE YEro MoABepraeTcs 00Jy4YeH!O B I1Mara3oHe
YO A (320+400 Hm). Heckonbko TaKiX CEaHCOB TTO3BOJISTIOT IMOJTHOCTBIO SJTMMUHUPO-
BaTh BHEIITHUE TIPOSIBIICHUS LIEJIOTO Psiia KOXKHBIX 3a00meBanuit. [TY DA-Teparist akTHBHO
MIpUMEHSeTCS TIPOTUB BUTUJIUTO, TICOpHA3a, aTOIMMIECKOTO AePMATUTA U APYTUX KOX-
HbIX 3a00sieBaHuit [13]. OgHAKO TOJIBKO KOXHOM MpobieMaTUKOM 001aCTh TPUMEHU -
MOCTH JAaHHOTO METO/a He MCcUepIbIBaeTC. B mocieqnme mecatuaeTus MeTuKaMy 1
OMOXMMUKAMHU aKTHBHO MCCIICAYIOTCS IPWHIUITHAIBHO HOBEIE Chephl UCITOTH30BAHUS
MMY®DA-Tepanun. Ee mpuMeHSIOT IJIT OYMCTKUA JOHOPCKON KPOBU OT BUPYCOB TIpH
nepenuBaHusx [14], nis nedeHust rpuOKOBBIX 3a00aeBaHuit [15], o1t 3KcTpakopIio-
PaJILHOTO MPEBEHTUBHOTO JieueHUsT T-KiieTouHo#i TuMdomer [16].
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Bce oTu npusioxkeHus Tak WM MHaYe 0a3upyroTcsl Ha CIIOCOOHOCTHU (pypoKyMapu-
HOB YMEPIIBJIATH KJIETKW TIPU aKTUBAIIMK UX cBeToM B Y® mmamazone. Mexmy Tem
HMCUEPIBIBAIOIIETO ONMCAHMS ITPOLIECCOB, MTPOUCXOASIIUX B KIETKE MPU MOMaJaHuU B
Hee (QYPOKYMapUMHOB C TMOCJIEIYIOIIMM 00JydYeHUEM, Ha JaHHbI MOMEHT He Cyllle-
ctByeT. [TokazaHo, UTO TMoOCJ/Ie MOJIOLEHUS] KBaHTa CBETa McopajeHbl MOTYT pearupo-
BaTh M0 LejoMy psay mapiupytoB [17]. Kpome [2 + 2]-uukionprucoeaMHeHUs MO ABOM -
HBIM CBSI3SIM, (DYpOKYMapuHBI B BO30YXIE€HHOM 3JIEKTPOHHOM COCTOSTHUM MOTYT
y4acTBOBATh B Mpolieccax MPsSIMOTo WJIM KOCBEHHOIO MepeHoca 3JIeKTPOHOB, pe3yjibTa-
TOM KOTOPBIX MOXET SIBJISTHCS TeHepalldsl aKTUBHOTO CUHIVIETHOTO Kucjopoaa [17].
Peakuuu ¢ o6pazoBaHuEM LIMKJIOOYTaHOBOTO KOJIblia HEOOS13aTEIbHO TTPOXOISIT C y4a-
ctueM nmupuMuanHoBEIX ocHoBaHuMi JIHK. B psige pa®bot moka3zaHo, 4TO IICOpaieHbI
MOTYT 00Pa30BBIBaTh YCTOMUMBEIC aIAYKThI ¢ HEHACHIIIICHHBIMU XUPHBIMU KUCJIOTa-
MU, BXOASILIMMU B CTPYKTYPY JUMUIHBIX cyoeB KieTok [18]. Henb3s Ha3BaTh MOJIHO-
CThIO M3YYEHHBIM U B3auUMOJeiicTBHE TIcopajieHoB coocTBeHHOo ¢ IHK. Vke He nox-
BEpraeTcsi COMHEHMIO TO, YTO B JaHHOM IIPOLIECCe MOTYT 00Pa30BBIBATHCS CILIMBKU
MEXIy ABYMSI LIeTTOYKAMU MOJMHYKIEOTUA0B. OJHAKO HET HEOMPOBEPXKUMbIX CBUIE-
TEJILCTB TOTO, YTO UMEHHO 3TOT MeXaHU3M OTBETCTBEHEH 3a TeparneBTUUeCKUil a(pdexT
MMY®A-Tepanuu. B mocnename Toabl MOSBUINCH CBUIACTEILCTBA TOTO, UTO TICOPATICHBI
WHULUUPYIOT LEIbIA PsIJl CJIOXKHBIX MMPOLIECCOB B KJIETKE, HE CBSI3aHHBIX HATIPSIMYIO C
00pa3oBaHUEM LIUKIIOAIIYKTOB, HO, TEM HE MeHee, B KOHEYHOM MTOTe MPUBOASIIUX K
rubenm KiaeTku. B psme paboT GbUTO TTOKa3aHo, 4To Tocie Y® obiydeHUs TKaHEH,
00paboTaHHBIX (hypOKYMaprHAMHU, B KJIETKaX MOXET 3aITyCKaTbCsS MEXaHU3M aronTo3a
[19, 20] 1100 aKTUBUPYIOTCS pa3IuUHble UMMYHHbIE TPOLECCHI, MPUBOISIINAE K Xe-
JmaeMomy pesyabtaty [21]. Cpenu uccienoBareneii, paboTaiolyx B JaHHOM 00J1acTH,
MOCTENEeHHO (POPMUPYETCSI MHEHME, UTO TeKYylllee MpeACTaBIeHUe O IPUpPOIe TepareB-
THYECKOTO AeiicTBUSA PypoKyMaprnHOB B KoMOMHaLmu ¢ Y® o61ydeHreM KaK MIUHH-
MYM HETIOJIHOE, a BO3MOXHO U IPOCTO HEBEPHOE.

B c¢BsI3u ¢ 3TUM O0COOEHHO OCTPO BCTAeT BOMPOC BepUPUKALMU MPUMEHUMOCTU
pa3nMYHEIX (pypokyMaprHOB B [TYDA-Tepanuu. M3BecTHO, UTO pa3HbIe BEIIECTBA STOTO
psina obaanaT pa3Hoil 3(h(eKTUBHOCTBIO B JaHHOM MeToje JeueHus. [To xuMmuueckoi
CTPYKTYype OHM TOAPA3IAESIIOTCS Ha JBE I'PYINbl — JUHEWHbIE, WU TICOpaJieHbl, U
aHTyJIsIpHbIe, Wan aHreauunHbl (puc. 1). CuuuBku nByx cnupaneii JIHK moryt ocyiie-
CTBJISITbCSI TOJIBKO C TMTOMOLIBIO JIMHEHHBIX (PYPOKYMapHHOB. AHTETULIMHBI B JAHHOM
Mpoliecce HEaKTUBHBI BBUAY CTEPUUYECKHX OrpaHMYeHUl [22] — oOpa3oBaB LIMKII0A -
JYKT T10 OTHOM CBSI3U, COEAMHEHUE aHTEIMLIMHOBOTO psijia OKa3bIlBaeTCsl B TAKOU PO~
CTPAHCTBEHHOM KOH(UTYypallMu, TTPpU KOTOPOI ApyTast ABOMHAsK CBSI3b HAXOAUTCS CJIUILI-
KOM J1aJIEKO OT COOTBETCTBYIOILIETO MTUPUMUANHOBOTO OCHOBaHMS. BbII0 MOKa3aHo,
YTO aHTeJULMUH, B OTJIMYME OT JIMHEHHBIX MCOpPaJeHOB, MPaKTUUYEeCKU He obJagaer
aKTHBHOCTBIO B peaKkIlIMy MepeKUCHOT0 OKUCIeHNS JIMITUI0B — KJIETOUHOM Ipoliecce,
MIPOUCXOISIIEM ¢ yaacTreM (ypoKyMaprHOB Ipu Y@ o0IydeHUH HapsIay ¢ IUKIIO-
npucoenuHeHueM [23]. Tem He MeHee, aHTYIsIpHbIEe (PYpOKYyMaprHbI HAXOASIT BO MHO-
>KEeCTBE PacTeHU, B YaCTHOCTU, CaM aHTEJIMLIMH SIBJISIETCSI OMHUM U3 IBYX OCHOBHBIX
(bypoKyMaprHOBBIX KOMITIOHEHTOB 3KCTpakTOB U3 Psoralea Corylifolia [24]. KocBeH-
HBIM 00pa30M 3TO TaKKe MOXKET CBUIAETEILCTBOBATh O TOM, UTO MEXaHWU3M 3alIUTHOTO
JeiicTBUS (ypOKYMaprMHOB CJIOXKHEe, YeM IPensITCTBOBaHWE AeJIeHUI0 Yepe3 00pas3o-
BaHMe MeXCcIupaibHbIX cliinBok JTHK.

Hawuboiee yacTo ucnosab3yemMble B COBpEMEHHOM BpaueOHOI MPaKTUKe COeaUHE-
Hus — S-metokcuncopaneH (5-MOII, 6epranteH), 8§-merokcurncopaieH (§-MOITI,
KCaHTOTOKCHH, MeToKcajieH) n 4',5',8-rpumermimcopaieH (TMII). O6beKTUBHBIX
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JaHHBIX, 000CHOBBIBAIOIINX MTPEUMYIIIECTBO UMEHHO 3TUX COCIMHEHUN Tepel oc-
TaJbHBIMU (PypOKYMapUHAMHU, KaK IPUPOTHBIMHU, TaK M CHHTETUIECKUMI, HaM OOHa-
PYXUTh He yaamock. Hanboblee pacrpocTpaHeHNe TIOYIMIIN IIpeTrapaThl Ha OCHOBE
8-MOII. ITo BceMy MUpY CYILIECTBYEeT HECKOJIBKO JIECSITKOB JIEKAPCTBEHHBIX CPEICTB
Ha ocHOBe (pypoKymapuHoB. B Poccuut omHrM 13 Hanbosee pacipoCTpaHeHHBIX SIBJISICTCS
npemnapat aMMudypuH, Beiltyckaembrit 3A0 «®apmrentp Bumap» [25]. [Ipemapat
M3TOTOBJISIETCS METOAOM XMIKOCTHOM 3KCTPAaKIIUM U3 CeMSIH Ammi Majus v Tipen-
CTaBIISIET COOOM CMeCh BCEX TPeX OCHOBHBIX JIMHEWHBIX (PYPOKYMapUHOB, BXOISIINX B
COCTaB 9KCTPAKTOB 3TOTO pacTeHUs: ObepranTeHa, KCAaHTOTOKCHHA, a TAKKe M30IIM-
nuHeuinHa (5,8-1umeTokcurcopaieH, 5,8-nuMOII, puc. 1). B 3anmagHoii MmenuiiiHe B
OCHOBHOM MCITOJTB3YIOTCS TIpeTiapaThl, cCopepKallne JUIIb OOUH (GypOKyMaprH, Kak
npaswmwio, 8-MOII. IIpenapaThl Ha ero OCHOBE 00JIaJal0T SIPKO BBIPAKEHHBIMH ITO00Y-
HBIMU 3(pdeKTaM KaK MpU pa3oBOM, TaK U MIPH JUINTEILHOM PETYISIPHOM IpUeMe
(TONIHOTA, TOOBOKPYXKEHME, MOKPACHEHNE KOXHM IPU HAPYKHOM MCITOJIb30BaHUM,
ob1ee HemoMoranue). B pa3Hbie rofbl MPOBOIMIIOCH HECKOIBKO KITMHITIECKUX NCCIIe-
JIIOBaHWIA, TTOKA3aBIINX, YTO B ciyyae ncronb3oBanus 5-MOII B kauecTBe OCHOBHO-
ro areHta [TY®A-Tepanuu HaGIIOZAeTCS CYIIECTBEHHO MEHBIIEe TOOOYHEIX 3¢ eK-
ToB [26, 27]. do3upoBKa OBYX QYpPOKYMapWHOB, HeOOXOAMMAS IJIST TOCTUKCHUS
oIpeaeJICHHOTO JIeueOHOTO ASHCTBUS, TOXE 0Ka3ajach 3aMETHO OTIWUarolleics. B
[28] ObLTIO HalAEHO, UTO AJII JOCTMXKEHUS OJHOTrO U TOoTo Xe 3ddeKkra OepranteHa
TpebyeTcs B IBa pa3a OOJIbIIIe, YeM KCAaHTOTOKCHHA. HeompoBep:KUMBIX JaHHBIX O
neiictBeHHOCTH B [TYDA-Tepanum n30NMMMITMHEIINHA, TPETHETO OCHOBHOTO (Dypo-
KyMapuHOBOTO KoMMNoHeHTa Ammi Majus, HeT. B pab6otax [29, 30] yka3biBajioch, 4TO
HCTIONIB30BaHMe 3Toro TcopaneHa B [IYDA-Tepanuu sputeMbl He IPUBOAUT K TTOSIB-
JIEHUIO SPUTEMHOTO OTBETa. B psime mpyrux mccieqoBaHMil, HaIIPOTUB, ITOKa3aHO, YTO
5,8-nuMOII o6nagaetr GOTOAKTUBHOCTHIO MPOTUB psia MUKpoopraHusmos [31], B
YAaCTHOCTH, SIBJISIETCSI MOTEHIIMAIBHO MEePCIIEKTUBHBIM TIpermapaToM IJist 00pbOBI ¢
JeiimMaHno3oM [32], 3aboneBaHueM, OT KOTOPOTo, o ouieHkaMm BO3, cTpagalor 12
MUWJIJIMOHOB 4eloBeK B 88 crpaHax mupa. KpoMe Toro, OBUIO MOKa3aHO, YTO U30ITMM-
MUHEJUINH, KaK 1 Apyrue GypoKyMapuHBI, 00Jamaiomne akTUBHOCTEIO B [TYDA-
TepaImu, CIIocO0eH MHTePKAJINPOBATh M 00Pa30BBIBATh MEXKCIUPATbHBIC CIITUBKY C
JAHK [33]. ITo3nHee ObLIO ITOKa3aHO, YTO HEKOTOPhIE paHee MOJydYeHHBIe JaHHEIE,
CBUJETENLCTBYIOLIUE O POTOAKTUBHOCTU 5,8-nuMOII, MOTI OBITh JIOXKHO MPOUH-
TepIIPETUPOBAHEI BBUAY HAJTWYUS B MCIIOJIB30BaBIINXCS TIperapaTax mpuMeceit apy-
rux pypokymapuHoB [34]. Tak, Hanmpumep, B padbote [35] ucciaemoBamach GoTo-
AKTUBHOCTH (PypPOKYMApUHOB, U3BJICUCHHBIX N3 CeMSH TexaccKoit Ammi Majus. beiio
ITOKa3aHo, YTO BCE M3BJIeUYeHHBIE KOMITOHEHTBI, B TOM YHCJIe M M30TTUMITMHEJJINH,
MIPOSTBIISIOT 3aMETHYIO (POTOAKTUBHOCTD B OTBITAX C IMIpobaMU KypUHOM Koxku. OmHa-
KO TI03IHEe CaMHU aBTOPHI TIPOBENIM JOITOJHUTEIBHOE MCCIIeIOBaHNE W BEIICHUIIN,
YTO HalAeHHbI MU 3¢ deKT B caydyae 5,8-1uMOIIa nmojHOCTbIO UcYe3al MPU yCT-
paHEHUU M3 MCCIIeIyeMBIX BEIIeCTB IpUMeceil IPYyTruX aKTUBHBIX KOMITOHEHTOB [34].
Bruto caenaHo mpenmnoioXXeHre O TOM, YTO aKTUBHOCTH 5,8-muMOIIa mpoTus psaa
HACEKOMBIX 00BACHSIETCA He (DOTOXMMUYECKUMU TTpUIHAMU. JIJIsT OKOHYATeTEHOTO
MPOSICHEHUS BOIIPOCa 00 aKTUBHOCTH U3oNUMNMHeUTnHA B [TY®A-Tepanuu Heo0x0-
JIUMBI JOTIOTHUTEIbHBIE KIMHUYECKUE UCTTHITAHUS.

CraHmgapTHBIM IPOMBIIIJIEHHEIM CITOCOOOM M3BJICUCHUS KyMapyuHOB U3 pacTeHUIt
Ha HACTOSIIIINI MOMEHT SIBJIIETCS XKUIKOCTHAS SKCTPAKIINS C TTIOMOIIBIO TAKNX pa-
CTBOPUTEIEH, KaK 3TaHOJI, METaHOJI, XJI0podopM, OEH30IT, IETPOICHHBIN 2Up U Ip.
[36]. Mexay TeM, CyLIECTBYET HEKOTOPOE KOJIMYECTBO JIAOOPATOPHBIX MCCIIEIOBAHMIA,
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MMOCBSIIIEHHBIX N3YYEHNIO METOAOB BEIACICHUS (YyPOKYMAapUHOB M3 30HTUYHBIX pac-
TEHUI ¢ TTOMOUIBIO CBEPXKPUTUUECKON (parouaHoil skcTpakiuu (CDD) [37, 38].
Meton CDD mo mpaBy cunuTaeTcsl 6ojiee SKOJOTUYHBIM, 00jiee SKOHOMUYHBIM U
0o0J1ee KCIIPECCHBIM METOIOM M3BJIEYEHUSI Pa3IMUYHBIX OMOJIOTUYECKY aKTUBHBIX CO-
eIMHEHUU M3 PaCcTUTEJIBLHOIO CHIphS, HEXEJU XUAKOCTHas 3KcTpakuus. Bce atu
MPEeUMYILIECTBa OTHOCSTCSI U K TIpolieccaM U3BJieueHUsT GypoKyMapuHOB U3 pa3iny-
HBIX YacTell pacTeHUI ceMeicTBa 30HTUYHBIX [37, 38]. OmHako OO0 CUX ITOP B OTHO-
IIEeHUU METOIMK SKCTpaKUUU (HypOKYMapuHOB U3 ceMsIH Ammi Majus TpoBOAMINCH
JIMIIb UCCIEIOBaHMS B 00JIACTH XMIKOCTHOM 3KcTpakuuu [39 —44, 35]. B nanHoIt
paboTe MBI IIpeajiaracM MeTOAUKY CBEPXKPUTUUECKON (DIIOMIHON 3KCTPAKIIUM U3
ceMsiH Ammi Majus, a Tak>ke METOAMKY pa3jesieHUs U BblAeJIeHUSI OCHOBHbBIX ypo-
KyMapuHOB 13 TOTaJbHOI'O KCTPaKTa C MOMOILbIO CBEPXKPUTUUYECKON (DIIIOUIHOMN
xpomarorpadpun (CDX).

OKCITEPUMEHTAJIBHAA YACTD

PeakTuBbl 1 MaTepuaibl

Cemena Ammi Majus 66 ipenoctaBiedsl M.B. Mommanasim (MU ®UW). Hemo-
CPEICTBEHHO TIepe ] ITPOBEeIeHIUEM SKCTPAKIINKU CeMeHa TTIepEeTUPAITA B CTYIIKE U OTOM-
panu Gppakumio ITMaMeTPOM JacTull oT 1 1o 3 MM,

B kauecTBe SKCTpareHTa UCIOIL30BAIN JUOKCH]L YIVIepoaa MapKy «IuiieBoi» (99,8 %,
OAO «JIunge I'az Pyc»). B kauecTBe copacTBopuTesi-MmoaudukaTopa ¢Jaonaa B CBepx-
KPUTHYECKOM SKCTPAKIUU UCIOJIb30Bau 3TaHon Mapku Y (99,9 %, 3A0 «Depeiin»).

B xauecTBe OCHOBHOTO KOMITOHEHTA TTOIBIDKHON (ha3hl B CBEPXKPUTHUICCKOM (PIIrO-
UIHOM XpoMmartorpaduu KMCIOJb30BaIM JuoKcuy yriaepoaa Mapku OCY (99,995 %,
OAO «JIunge I'az Pyc»). B kauecTtBe copacTBopuressi-Moaudukaropa dJounaa, a Tak-
Ke JUTST TIPUTOTOBJICHUST PacTBOPOB TIpo0 cTaHmapToB cpaBHeHMS M1 CDX MCTIONB30-
Banu 3TaHo] Mapku XY (99,98 %, 3A0 «Depeiin»).

Cranpaptbl 5-MOIT u 8-MOII 6b111 npuodpetreHbl B Merck & Co 1 ucrnosb3oBa-
JIACH €3 TOTTOTHUTEIEHOM OYMCTKU.

Ceepxkpurnyeckasn (uiouaHas 3KCTPAKIHA

DKCTPAKIUIO0 OCYIIECTBISIIA C TTOMOIIBIO JTAGOPATOPHOTO CBEPXKPUTHUIECKOTO
skcTpakTopa SFE 1000 mpousBoactBa komnanuu Thar Technologies Inc. (ITuttc-
oypr, CIIIA). DkcTpakTOp MpeacTaBiIsieT COOOM ITOTHOCThIO YKOMITIEKTOBAHHYIO CUCTEMY
JIJIsI TIPOBEIEHUS OIBITOB ITO0 U3YYEHUIO KaK IMPOTOYHOIO, TAK M CTAllMOHAPHOIO pe-
KMMOB 3KcTpakimn. B cocyn emkocthio 200 MiT 3arpy>kajin HaBECKY IIpeIBapUTEIbLHO
n3MenbueHHBIX ceMsiH Maccoit 50,0 r. Cocyn repMeTU3MpoOBajIn, B CUCTEMY IOAaBaIN
JIVOKCHI yIiIepona u3 6amona. [locie HarHeTaHWs BO BCeil ccTeMe JaBICHUS, PaBHO-
T'O BXOASAIIEMY JaBJICHUIO U3 0aJUTOHA, BKITIOYAJI HarpeBaTellb SKCTPAKIIMOHHOTO CO-
cyna, BepKuganay 10 MUHYT Ui IpeaBApUTEILHOIO HAarpeBa, Mocje Yero 3amnycKaiu
cucrtemy. I1pu 3amycke ogHOBpeMEeHHO BKJIIOYaroTcsl 06a Hacoca: Hacoc CO,, paboTa
KOTOPOTO KOHTPOJIMPYETCS MacCOBEIM pacxomoMepoM Koprosnmca, 1 Hacoc copacTBO-
pUTeNei, a TAaKKe BCe OCTaBaBIIMECS IO TOI0 HEAKTUBHBIMU TEPMOCTATUPYyeMBbIe 0J10-
k1. Bo Bcex onmbITax BEJIMUMHY CKOPOCTH TTOTOKA (IIoMIAa OIAEPKUBAIN OOUHAKOBOM
" paBHOI 50 T/MWH, KOJTMIECTBO COPACTBOPUTEIIS BO (QIIFOMIE TTOANCPKUBATIN PABHBIM
10 %. ITocne ycTaHOBIIEHUS B CUCTEME HEOOXOAMMOTO IaBJIEHUS U, COOTBETCTBEHHO,
Hayajia BbIXOJa OTpabOTaBIIEro rada U3 BBIXOJHOTO OTBEpCTUsI COOpHUKA (paKInii
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yCTaHaBJIMBAIN TpeOyeMoe 3HaUeHMe JaBJIeHNS B COOPHUKE C TIOMOIIIBIO PYYHOTO pe-
TYJSITOPHOTO KilarmaHa. Bo Bcex OIMBITax TOCeIHSS BEIMYMHA YCTaHABIIMBAJIach PaBHOM
10 6ap. BpemeHeM Hauaia 3KCTPaKILIMM CUUTATIM BPeMsI BbIXOJA HA PEXUM BCeX paboOumX
rapaMeTpoB cucTeMbl. KomuecTBo IpomyIeHHOTOo Yepe3 Chipbe (UItonIa KOHTPOIMPO-
BaJIv C TIOMOIIIbI0O MacCOBOTO pacxogoMepa. [1o okoHUaHWHM Tpoliecca epeKphIBaIn
TOK AMOKCHIA yIJIepoaa 13 OaJlJIoHa W TIOJTHOCThIO COpPAachIBaIu NaBJeHE B CUCTEME,
TIPOITyCKasl BEIXOAAIINN (iona yepe3 cOopHUK dpaximuii. [Tocie 3Toro n3Biaekamm
MTOJTYYEHHBIN TTPOAYKT M3 COOpHUKA (DpaKINii ¢ TTOMOIIBIO JOHHOTO KpaHa. [Tpu uc-
CIeIOBaHNN 3aBUCUMOCTH BBIX0OIA (DYpPOKYMApUHOB OT BpEMEHM 3KCTPArnpOBaHUST OT-
00p Bcero HaKOIJIEHHOTO TPOAYKTAa IMPOBOAMIN HE B KOHIIE BCETO SKCIIEPUMEHTa, a
yepe3 Kaxasle 20 MUHYT, TTOCIIe YeTo Ipoliece rmepe3anyckaiy moBTopHo. [loxyden-
HbIE SKCTPAKTHI AeTa3UPOBAJIA B TCUCHNE CYTOK, XpaHs MX B MECTE, 3aI[UIIEHHOM OT
cBeTa, BO M30eXaHre MHULIMAIIMY TTPOIIeCCOB (poTomecTpyKInu (pypoKyMaprHOB. BoI-
XOJI U3BJIEKAeMBIX TICOpaIeHOB omnpenesii ¢ momoiibio CK®-xpomaTtorpadum.

Caepxkpurnueckas (monanas xpomartorpadus

Xpomartorpaduueckuii aHaJIu3 U pasieeHue MoayYeHHbIX CMeceld MPOU3BOIUIIU C
HCTOJIb30BaHUEM TTOJIYTPErapaTUBHOTO CBEPXKPUTHIECKOTO (hIFOMAHOrO XpoMaTtorpada
SD-SFCI4 Investigator mpousBoacTsa komranuu Thar Technologies Inc. (ITuttcoypr,
CIA). TpexxomoBoii MOPILIHEBOI HACOC BLICOKOTO AABICHUS C CariPUPOBBIMU CTEPXK-
HSIMU 00€ecIieuyrBaeT CTAOMJIBbHYIO MOoJavy CXKaToro AMOKCHIA yriiepoaa Mo 60Ib1uM
JIlaBJIeHUEM Ha OTHOCUTEJIbHO MaJIbIX CKOpocTsX nmoToka (1o 10 ma/muH). Hacoc copa-
CTBOpHUTEJIEl TMO3BOJISIET MEePEKIYaThCs MEXIY Pa3IMYHbIMU UCTOYHUKAMU MOAM-
(pukaTopoB ¢rouaa B aBTOMaTUYECKOM pexxrume. BBoa MpoObl OCYIECTBISIINA € TIOMO-
1IBIO aBTOCaMIUIepa B neT/io oobeMoM 100 Mkt [Tpu oTpaboTke nmapaMeTpoB pasiaeeHust
(bypoKyMaprHOB UCIOJb30BAIM PEXUM YaCTUUHOTO BBOAA MPOOKI, MoaaBas 10 30 MK
pacTBopa 3a OfHY MHBEKLIMIO. [Tpy HaKOIJIEeHUM MHAMBUIYaJIbHbIX BEIIECTB UCTIOIL30BAIN
pPeXUM UHBEKIMU MMOJTHOM MeTIu. JleTeKTupoBaHUe OCYILECTBIISUIM C UCTIOJIb30BAHUEM
MoOHOXpoMaTtndeckoro Y d-merekropa Ha JTMHE BOTHBI 235 HM. KOHTpOb 1aBieHHS B
CHUCTeME OCYILECTBIISUICS C TTOMOIBIO aBTOMAaTUUECKOI0 PeTyJisiTopa 00paTHOIO JaBJie-
Hust. B KayecTBe HEMOABIIKHOI (hasbl MCTIOB30BAIM HACATOYHYIO HOPMaTbHO-(Ha30ByIO
konoHky Kromasil Silica (250 x 4,6 MM, 60 A). HakoruteHMe MHANBUIYATHHBIX KOMITO-
HEHTOB OCYILECTBIISUIM C TIOMOIbIO aBTOMAaTU3UPOBAHHOI CUCTEMBbI cOOpa (PpakiIvii.

ITocne nepBoHayajJbHOIO YCTAHOBJIEHMSI U3MEHEHHBIX YCIOBUIA pa3nesieHUs Bbl-
xunanu 40 MUHYT B CTallUOHAPHOM pEXHME, MOCJe Yero MpUCTyNaiu K BBEISHUIO
mpo6. Kaxayio MHBEKINIO MOBTOPSITM KAK MUHUMYM TPYIKIBI IO TOCTIKEHUS BOC-
MIPOM3BOIMMEIX 3HAYEHMIA BpeMeH yaepsKUBaHUST KOMIIOHEHTOB. [1epBoHAYaTbHYIO MIEH-
uduxkauuio 5S-MOIT u 8§-MOII npoBoamIn METOIOM BHYTPEHHETO CTaHAapTa, OTHE-
cenue 5,8-nuMOIT ocylilecTBIsSIIM O OCTaATOYHOMY NpUHLIUMNY. MaeHTUuduKammo
MHMHOPHBIX KOMITOHEHTOB SKCTPAKTOB HE IPOBOIMIIM.

KanubpoBouHbie rpadpvku 3aBUCUMOCTH TLIOIIAAe1 TMKOB OT KOHUEHTPALUK IJIsI
OeprarnTeHa U KCAaHTOTOKCHMHA CTPOMJIU B MPEATNOJOXKEHUU O JIMHEHHOM XapaKTepe
3aBUCUMOCTHU. ATIMTPOKCUMALIMIO BEJIY 110 TPEM TOYKaM C HaJIOXKEHUEM YCJIOBUsI HaJIu-
yus Ha rpaduke Touku ¢ KooparHataMmu (0; 0). CTaHgapTHbIE 3TaHOJIbHbIE PACTBOPHI
5-MOII u 8-MOII xonuenTpauusamu 1,2 10 M paz6asisuiu B 2 1 4 pa3a, KaKIbLi
M3 TPeX MOJIyYeHHBIX PACTBOPOB BBOIMIIN B CHCTeMY. KaXXIbIil OIIBIT MOBTOPSUTN KakK
MuHuMyM 10 pa3. Ha ocHOBaHMU cpeHUX 3HAYEHUI TUIOIaAeli TMKOB CTPOMIIM Ka-
JIMOPOBOYHBIE rpaUKU, MO KOTOPLIM BITOCJEACTBUM ONPeNe/Isiii KOHLIEHTpaluu 6ep-
ranTeHa U KCAaHTOTOKCHHA B U3BJIEKA€MbIX 3KCTpaKTaXx.
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AMP

Perucrpannio criektpos '"H AMP unanBuayanbHeIX GypOKYMapruHOB OCYILECTB-
JISUTH ¢ TIOMOIIBIO criekTpoMeTpa Bruker AD-360. B kauecTBe pacTBOpHUTENS UCITONb-
soBasi CDCl; mapku XY ¢ uzotomHoit ynucrotoit 99,8 % mno neiiteputo. Mcrmomas3o-
BaJIMCh CJIeAYIOLIME MapaMeTphl peTucTpaumu crekTpos: AQ = 1,1 ¢, TS = 16384,
NS = 128.

PE3VYJDbTATBI

Ceepxkpurnyeckas ¢umonanas 3KCTpakums cemsin Ammi Majus

Bbun osrydeHbI OLIEHKH 3aBUCUMOCTEH BBIXOIA KaXKIOTO M3 TPeX OCHOBHBIX (Y-
POKYMapWHOB OT KOJIMYECTBa IMPOMYIIIEHHOTO (DIfona, JaBIeHUS U TeMIiepaTryphl. Ha
pHc. 2 MpuBeAeHBI 3aBUCUMOCTH BBEIXOIOB OT KOJIMYeCTBa (DIIIONIA, TO €CTh, C YYETOM
ITOCTOSTHCTBA CKOPOCTH IMOTOKA, OT BpeMeHHM 3KCTpakuuu. ['paduk nmpuBeneH B mud-
(hepeHILIMaTbHOM BUJIE: KaXkJI0i TOUKE COOTBETCTBYET ILJIOIIAAb TOrO UM MHOTO (ypo-
KyMapHHa TOJIbKO B Ipo0e, 0TOOpaHHOI 10 MPOIIEeCTBUM OoYepeAHbIX 20 MUHYT 3KCT-
pakLKM, HO He B CYMMapHO HaKOIIECHHOM TTPOIYKTE.

[Nk cCKOpOCTH M3BJICUECHUST BCEX TPEX IEJIEBBIX KOMITOHEHTOB IIPUXOIUTCS HA WH-
tepBai 80+ 100 MmunyT. ITo mpoiecTBuM 2 4yacoB Mpu CKOpocTu notoka 50 r/MuH
n3BJIeYeHUE QYPOKYMapUHOB MPAKTUYECKN CTAHOBIIIOCH TIPEHEOPEKUMO MaJTBIM.

Ha pwuc. 3 mpuBeneHBI 3aBUCUMOCTH BBIXOAa (YPOKYMAapUHOB OT JABIICHUS TIPU
MOCTOSIHHBIX TEMIIEpAType U BpeMeHHU 3KcTpakiuu. CTerneHb U3BJIeUeHUST BCeX TpeX
TCOpajeHOB IPH MOBBILLIEHUH JaBjieHus1 B uHTepBasie 250 + 550 6ap MOHOTOHHO BO3pa-
craeT. CKOpOCTh 3TOT0 POCTa 3aMETHO pasnmyaeTcs Ha mHTepBanax 250+350 6ap u
350+ 550 6ap. OcobenHo pe3ko 3TOT 3pdekT npossisercs aisg 8-MOII.

I'padmky 3aBUCUMOCTH CTETICHU M3BJICUEHUS BCEX TPEX OCHOBHBIX (PYPOKYMapHHOB
oT TeMnepatypbl B uHTepBaje 40+ 80 °C (cM. puc. 4) UMEIOT BUJ INIaAKMX MOHOTOHHBIX
KpPUBBIX ¢ HeboJbluM noabeMoM. Kpussie, coorBeTcTBytole 5S-MOIT u 5,8-1u-
MOII, nmpaktnuecku cuMmbatHbl. Kpupas mis 8-MOIT numeer 6onee pe3kuii ToabeM B
uHTepBaiie 40 + 50 °C, npu 6oJiee BBICOKHX TeMIlepaTypax OTJIMYMS €€ OT ABYX APYTUX
KPUBBIX CIIIAXXUBAIOTCS TTPAKTHYECKHU TTOTHOCTBIO.
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§ 80 ;
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Puc. 2. 3aBucumoctu BeixogoB 5-MOII, 8- Puc. 3. 3aBucumoctu BoixomoB 5-MOII, 8-
MOIT u 5,8-MOII or Bpemenu s3kctpakuuu MOII u 5,8-MOI1 ot gaBiaeHus nMpu MocTo-
IIpY TIOCTOSTHHOM CKOPOCTH MTOTOKA (hIfonga SHHBIX TeMIlepaType W BPpeMeHM JKCTPaKIUU
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Puc. 4. Papucumoctu crenenu ussiaeyeHus: S-MOII, 8-MOIT u 5,8-MOII ot tremmnepatypbl
B uHTepBasie 40 — 80 °C

Ceepxkpurnueckas (uongHas xpomatorpadus
3KCTPaKkTOB cemsin Ammi Majus

ITpu KoHLEHTpaUMsAX GYPOKYMApPUHOB B pacTBOPE, He TpeBbluaronmx 107 Mo/,
MTOJTHOTO XpOMAaTOrpahMIeCKOTo pa3mesIeHIsT TPeX UCCIeIyeMBIX KOMITOHEHTOB 9KCT-
PakTOB 3a MUHUMaJbHOE BpeMs yAaeTcsl JOCTUYb B cieayoommx ycaosusax: 100 Gap,
35°C, cocraB noaBrxHOM da3el 99 % CO, + 1 % EtOH, ckopocTb moToKa 4 MJI/MUH.
B nmaHHBIX yC/IOBUSIX BpeMeHa yaepKuBaHUsT PypoKyMaprHOB Ha KoJiIoHKe Silica paBHbI
12,1 muH mig 5-MOII, 15,5 mun pug 8-MOIT u 16,4 mun 5,8-ntuMOII.

Tunuunas xpoMmarorpamma CK skctpakta Ammi Majus npuBeaeHa Ha puc. 5.

7151 HaKOTIIJIEHUS] MHIWBUIYaTbHBIX KOMITOHEHTOB M3 9KCTPAKTOB OblIa 0TpaboTa-
Ha OoJiee «pacTsHyTash» cxeMa pasfeiaeHust. [Ipu oobeme nHbeKIMy 00sbie 50 MK 1
CYMMapHOU KOHIICHTpALNU TpeX GypOKYMapUHOB B UCCIIEAYEMOM PacTBOPE OOJIbIIE
5007* Monb/n pasnesneHns, MO3BOJSIOIIEr0 BECTH HAKOIUIEHUE MHANBUIYATbHBIX
KOMITOHEHTOB M3 CMECH C TTIOMOIIIbIO aBTOMAaTU3MPOBAHHOM CUCTEMBI cOopa GpaKiIuii,
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Puc. 5. Tunuunast xpomarorpamma CK skctpakra Ammi Majus
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Puc. 6. OGo3HaueHre MPOTOHOB B MOJIEKYJIaX (pypoOKyMapuHOB

yaaJoCch JOCTUYG B clieayooiux ycaoBusax: 120 6ap, 35 °C, coctaB NoABMKHOM (a3l
99 % CO, + 1 % EtOH, ckopocTh rmoToka 2 Mii/MuH. BpeMeHa yaep>kuBaHUST ICKOMBIX
TCOpaJIieHOB B JJAHHBIX YCJIOBUSIX OKa3bIBaloTCs paBHbIMU 25,5 (5-MOIT), 33,2 (8-MOII)
u 35,7 (5,8-nuMOII) MuH.

NnenTndukanus WHANBHAYAJIBHBIX KOMIIOHEHTOB C NMOMOIMIbIO
cnekrpockonuu 'H AMP

CrpyKTypa HaKOIUIEHHBIX 00pa3lioB (PypoKyMaprHOB ObLIA TTIOATBEPKACHA C TTOMO-
1610 criekTpockormu AIMP. Bolu 3aperncTprupoBaHBI CISAYIONINE CITIEKTPHI:

1) 3(E) =4.27 (3 H, cunarner); &(F) = 6.28 (1 H, ny6nert, Jpr =9,73 T'm); &(B) =7.02
(1 H, nyb6ner nyoneroB, J g = 2,22 T, Jyp = 0,88 T'n); &(C) = 7.15 (1 H, cuHriaer);
O(A) =7.59 (1 H, nyoner, J g = 2,21 I'm); d(D) = 8.16 (1 H, mybaeT mydnetos, Jpr =
=9,74 Tu, Jgp = 0,88 I't1). B cooTBeTCTBUM ¢ JTaHHBIMU paboTHI [45] coeauHeHKE ObLIO
UIEHTUDULMPOBAHO KaK OeprarTeH.

2) 3(E) = 4.30 (3 H, cunrer); &F) = 6.37 (1 H, oybaer, Jpr = 9,74 T'm); 3(B) = 6.82
(1 H, myoner, J,g = 2,21 I'm); 3(C) =7.34 (1 H, cunrner); &(A) = 7.69 (1 H, nyoner,
Jap =2,21 T); &(D) =8.16 (1 H, ny6ner, Jpr =9,73 I'r). B cooTBeTCTBUY ¢ JaHHBIMU
paboTtsl [45] coequHeHMEe OBIIIO MASHTU(GUIIMPOBAHO KaK KCAHTOTOKCUH.

3) O(E,C) =4.17 (6 H, cunrxaer); d&(F) = 6.29 (1 H, aybner, Jpr = 9,73 I'm);
o(B) =7.00 (1 H, nybmert, J g = 2,21 I'm); d(A) = 7.63 (1 H, oy6ner, J, 5 = 2,22 T');
o(D) = 8.12 (1 H, nybner, Jpr =9,73 Tu). B cooTBeTCTBUM ¢ JTaHHBIMU paboThI [45]
coeIMHEeHME OBUTO MIEHTU(UIIMPOBAHO KaK M3OIMMMITHHEIITIH.

3aperucTprpoBaHa paHee He ONMMCaHHAast KOHCTaHTa JaJIbHEl CBSI3U B CIIEKTpe Oep-
ranTeHa. MBI TToj1araeM, 4To KOHCTaHTa XapaKTepHr3yeT CITMH-CITMHOBOE B3aMOICTH-
ctBue saaep B m D (cM. puc. 6) u, TakuM 00pa3oM, SIBISIETCS KOHCTAHTON udepe3
6 cBg3eil, OMHAKO 3T JaHHBIC HYXKIAIOTCS B OoJiee IeTaTbHOM U3YUYCHUN.

OBCYXKJIEHME PE3YJIbTATOB

Ceepxkpurnyeckasn (uionaHas 3KCTPAKIHA

IIpoBeneHHBIC SKCTIEPUMEHTHI ToKa3anu, 4To CPOD MOXeT CIYXKUTb METOIOM M3-
BJIeUeHUST (YPOKYMApUHOB U3 M3MEIbUCHHBIX ceMsTH Ammi Majus. KadecTBeHHBINM
COCTaB TOJTyYaeMBbIX 9KCTPAKTOB COOTBETCTBYET aHAJIOTaM, U3BJIEKAaeMBIM C TTOMOIIILIO
KUIAKOCTHOM aKcTpakuuu [39 — 44, 35]. OCHOBHBIMU TpeMsl KOMITOHEHTAMMU SIBJISIIOT-
¢ GepranTteH, KCAHTOTOKCHH W M30NMMITHHEITMH. Hanbobleit crereHn n3BJIeueHUs
(GypOKyMapHHOB yIaeTcs JOCTUYb IIPY MCIIONIb30BaHMU gaBieHust 550 6ap u Temmepa-
Typsl 80 °C. aBineHue CyIIeCTBEHHO BIMSIET Ha CTENIEHb U3BJICYSCHST, OCOOEHHO MpHU
s3HayeHusx Bbie 300 6ap. [Tpu aToM Hanboblliee BAMSIHUE JaHHBIN (haKTOp OKa3bIBa-
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€T Ha 9KCTpaKLUIO KcaHToToKcuHa. Ecau npu naBneHuu, paBHoM 350 6ap, KOHLIEHT-
pamusg 8-MOII B mojyyaeMbIX 3KCTpaKTax JUILb YyThb BblllI€ KOHLIEHTpalUu 5,8-11-
MOII, To ipm nepexone K 550 6ap KOHLIEHTpALIMK 3TUX IBYX IICOPAJICHOB B 9KCTPaK-
Tax OTJIMYAIOTCS YKe B 2,5 pas3a. BausiHue Temriepatypbl Ha CTENeHb U3BJIEYEHNsI TOpa3io
MeHee 3HaunTebHO. DakTruecKn pa3HUIla MACCOBOTO BEIXOAa (GYPOKYMAapPUHOB IIPU
50 u 80 °C nmpeHeOpeXuMO MaJjia, CYIIeCTBEHHBIC OTINYMS HAOJIIOAAIOTCS JINIIb B MH-
tepBaje teMneparyp 40+ 50 °C. B psjae paboT, MOCBSILIEHHBIX XMMUU (PYPOKYMapUHOB,
OTMEYaJIOCh, UTO JaHHbIE COeTMHEHUs 00J1a1al0T JOCTATOYHO BHICOKOH TepMOJIabuIb-
HOCTBIO M MOTYT pasjlaraThCs yXe mpu Temreparypax Boitie 60 °C [17]. CooTBeTCTBEH-
HO TIpH TIPOBEICHUN 3KCTPAKLNU TIpU TeMItepatypax Boiire 60 °C MOXHO OBLIO GBI
0XUAATh MOSIBICHUS TOMOJHUTEIbHBIX KOMIIOHEHTOB B TOJIydaeMbIX ITPOIYKTax B pe-
3yJbTaTe TEPMUYECKOro pacnana oCHOBHBIX. OIHAKO B 3TUX YCIOBUSIX Mbl He HA0JIIO-
Jali HUKAKUX JOTIOJHUTEIbHBIX MTUKOB Ha XpoMaTorpaMMmax, KOTOpble MOTJIU Obl
MOATBEPAUTD 3TO TMpeanoioxeHue. I1pyu 3ToM HaMu He MPOBOAUIACH UACHTU(DUKALIMS
KOMITOHEHTOB 3KCTPaKTOB C BpEMEeHAMM YIIep>KMBaHMS OOJIbllIe BpeMeH yAepKMBaHUsI
TPEX OCHOBHBIX (hypOKYMapUHOB, MMO3TOMY MOJHOCTBIO UCKIIOYATh BO3MOXHOCTD TepP-
MOJIECTPYKLIMM TICOPAJIEHOB B XOJIe CBEPXKPUTUUECKOMN IKCTPAKIIMU ITPU OTHOCUTE b~
HO BBICOKMX TeMITepaTypax Ha JaHHbIM MOMEHT HeJib3sl. B akcrnepruMeHTax o BAUSIHUIO
JIABJICHWST Y BpEMEHU 3KCTPAKIIMU MBI BBIIEPXKUBAIN TeMIlepaTypy paBHoit 60 °C.
PazpaboTanHast MeTonMKa aHaIM3a SKCTPAKTOB ¢ moMolsio CK® xpoMarorpapumn
MO3BOJISIET OBICTPO OLIEHUBATh KOJIUYECTBEHHbI COCTaB BBITSIKEK HE TOJIHKO U3 CEMSIH,
HO U U3 JIIOOBIX Apyrux yacteit Ammi Majus, a Takke pa3HOOOpPa3HbIX JJEKAPCTBEHHbBIX
CPENCTB, U3TOTOBJISIEMBIX HA €r0 OCHOBE. MeTonrKa MOXeT ObITh BOCTpeOOBaHa B Kaue-
CTBE 9KCIIPECCHOIO METO/a aHAJIM3a BHITSKEK M3 TaHHOTO PACTeHMSI ISl TPOBEASHUSI
HCCIIeI0BaHUI BKJIa1a pa3IMYHbIX (DypOKyMaprMHOB B 3alLMTHYO (DYHKIIMIO BCETO Mcopa-
JieHoBoro KoMrutekca Ammi Majus. C vicniofb3oBaHUEM pa3pabOTaHHO MOJTyTperapaTUBHON
METOAMKHU ObUIM HAKOILJIEHbI 00Pa31ibl TPEX OCHOBHBIX (DYPOKYMapUHOB 1151 TpOBe/Ie-
HUSI KIIMHUYECKUX UCTIbITaHUi. C X TTOMOILBIO B YaCTHOCTU OYIET MPOBENEHO UCCIIEN0-
BaHMe aKTUBHOCTH M30TTMMITMHETMHA B [TYDA-Tepanmu, 4To TTO3BOJIUT JaTh OTBET Ha
BOIIPOC O 1IeJeCO00Pa3HOCTU €T0 BKIIIOUEHMS B COCTAaB OI0OPEHHBIX MpernapaToB.

3AK/IIOYEHUME

PazpaboTaHa MeToaMKa 9KCTPAKIIMU CEMSIH 30HTUYHOTO pacteHust Ammi Majus c
MOMOIIIBIO CBEPXKPUTUUYECKOTO JMOKCHIA yriaepoaa. MeToarKa Mmo3BoJisieT U3BJIeKaTh
OCHOBHbIE (pypOKyMapUHBI, BXOJSIIME B COCTaB TaHHOTO pacTeHus. PazpaboraHHast
METOJMKa OTIPEeAEICHUSI 3TUX BELIECTB C MCMOJIb30BaHUEM CBEPXKPUTHUUYECKOU (piito-
HUAHOU XxpoMmarorpaduu Mo3BOJISIET MPOBOJUTh SKCIIPECCHYIO OLIEHKY coAepKaHus Oep-
rarnteHa, KCAaHTOTOKCMHA M M30MUMITMHE/JIMHA B 3KCTpaKTaxX pacTeHUM, a TakxKe B
KOMMEpPUECKH pean3yeMbIX MpenapaTax, MU3roTOBJIsIeMbIX Ha X ocHoBe. HakorieH-
Hbl€ C €€ MOMOILbIO MpernapaThl MepeJaHbl Ha KIMHUYECKHUE UCIBITAHUSI, MOTYILIME
TIPOJINTH CBET Ha BOIIPOC O MeXaHM3Me Onostorndeckoro aeicteust [1Y DA-tepanum, a
TakKKe O MPaBOMOYHOCTHU MCMOJIb30BaHUS U30MMMITMHEIMHA B JieueOHOI TpaKkTUKeE.
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SUPERCRITICAL FLUID EXTRACTION AND SUPERCRITICAL FLUID

CHROMATOGRAPHY OF FUROCOUMARINS FROM AMMI MAJUS

10.1. Pokrovskiy, 2A.A. Markolia, 'F.D. Lepeshkin, 'I.V. Kuvykin,
10. O. Parenago, 2S.A. Gonchukov

'Kurnakov Institute of General and Inorganic Chemistry RAS, Moscow, Russia
2Moscow Engineering Physics Institute (State University), Moscow, Russia

A method of supercritical fluid extraction of furocoumarin components from the
seeds of apiaceous plant Ammi Majus is developed. Linear furocoumarins from Ammi
Majus: bergapten, xanthotoxin and isopimpinellin — are used as photosensitizers in
PUVA-therapy — photochemotherapy of various skin deseases. A method for
chromatographic detection and separation of these furocoumarins using supercritical
fluid chromatography is established.

Key words: supercritical fluid extraction, supercritical fluid chromatography, Ammi
Majus, bergapten, xanthotoxin, isopimpinellin.
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