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NMPUPOOHBIE KYMAPUHbI: METO[bl BbIAENEHUA

N AHATIM3A (OB30P)

CaHKT-I'IeTep6yprCKa;| rocynapcrBeHHas XUMUKO-papmaLieBTu4eckas akagemms

C Lenblo ycOBEPLICHCTBOBAHUS METOJOB KOHTPOJIS Ka4eCTBa TPaBbl JOHHUKA JIEKAPCTBEHHOTO,
COZIepyKalllero B KayeCTBE OAHON M3 IPyIN ACHCTBYIOIIUX BEIIECTB KyMApHHBI, SKCTPAKTOB U
IpenapaToB Ha €r0 OCHOBE MPEJCTaBIsIeT HHTEpeC 0030p METONOB BHIJICICHNS U aHAIHN3a Be-
IIECTB JAaHHOTO Kjacca. PaccMOTPEeHb! cOCOObI BBIACIEHHS U OYMCTKH, OCHOBHBIC METOJBI
aHajM3a [IPOU3BOJHBIX KyMapHuHa U GypokyMapuHa. Cpeiu HOCIeAHUX BO3MOXHO UCIIOJIb30-
BaHUE I'PaBUMETPUU, TUTPUMETPUU, KOJIOPUMETPUU, Hojsiporpaduu U 0ojee COBPEMEHHBIX

Y@-, UK-cniekrpockonuu, (ryopumerpun, xpomarorpaduu (I7KX u BOKX).

Kymapunsl  mpencTaBisioT €000l MPOM3BOIHBIC
2H-1-6en3onmpan-2-oHa. OHK HanOOIIEe MIUPOKO PaCIpo-
CTpaHeHbI B ceMeiicTBax Apiaceae Lindl., Rutaceae Juss.,
Fabaceae Lindl., Hippocastanaceae DC [1, 2], nmpu 3ToM
MECTO WX JIOKAJHM3alUH PA3IMYHO: IUIOABI, MOA3CMHBIC
OpTraHbl, KOpa, JIUCThS, cTeOmu u T.1. KomraecTBeHHOE CO-
JeprkaHue KyMapuHOB B pacTeHUsIX Kosebiercst ot 0,5 1o
2 %, Hepenko gocturas S — 6 % [3, 4].

IIponsBoaHble KyMapUHa IPUHATO AEIUTH HA HECKOJIb-
KO TPYIIIL:

1. He3amelieHHbIE KyMapUHbI
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(0] 6]
KyMapHuH

2. I'mapokcn-, METOKCH(AJIKOKCH)- M METHJICHIUTHI-
POKCHKYMAapHHBI U UX TIIMKO3H/IBI:

2.1.C THUAPOKCUJIIBHBIMU HUJIN AJIKOKCHUJIBHBIMU I'pyIIIia-
MH B OCH30JIbHOM KOJIBIIC,

R'=H, R* = OH ymGemmdepon
R', R* = OH sckyrnernn
R' = OCH; R? = OH cxomonetus

2.2. C ruipoKCHIILHBIMH WJTH JIKOKCHIIBHBIMH TPYTITia-
MH B IIIPOHOBOM KOJIbIIE (TaI(QOPIUH);

2.3. ANKUITUpPOBaHHBIE B OSH30JILHOM WJIM MHPOHOBOM
KOJIbIIE THPOKCH- MJIK METOKCUKYMAapHHBI.

3. ®dypoxyMapUHBL:
3.1. IIpou3BoHBIE TICOpAJICHA:
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3.2. [Ipon3BOHbIE aHTEIHUILINHA:
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5. 3,4-0€H30KyMapUHBI:

HO

DJI1aroBasi KMCJI0Ta
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7. lpyrue Oosee CIoXHBbIE COSTUHEHMSI, B COCTAaB KOTO-
PBIX BXOJWT KyMapHUHOBas cucreMa (HOBOOHMOIMH, aduia-
TOKCHH H Jp.).

dusnongornveckast posib BEMIECTB ITOTO KI1acca 0 KOH-
112 HE YCTaHOBIIeHA. MI3BECTHO, YTO OHM y4acTBYIOT B pe-
TYJISLUKM POCTa PaCTEHUM, SBIIAACH AHTalOHUCTAMU ayKCH-
HOB; TIOIVIOMIAIOT YIBTPa(HONICTOBEIC JTyUH, 3aIUIIAsT MOJIO-
JIbIe PACTEHUsSI OT YPE3MEPHOTO COTHEYHOro oOmy4eHus [5];
MIPEIOXPAHSIFOT PACTEHHsI OT BUPYCHBIX 3a00JIeBaHuiA [6].

OpHUM U3 XapakTepHbIX (apMaKOJIOTHYECKUX CBOMCTB
MIPOM3BOJHBIX KyMapuHa SBISIETCS aHTHKOAryIHpYyIoliee
neiictBue [7 — 10], Takxke U3BECTHBI KOPOHAPOPACILIUPSIO-
mue, B-OJOKUPYIOUINE U KETYETOHHbIE CBOWCTBA KyMapH-
HOB [11]. MHorue ¢pypoxymapHHbl 00J1a1a10T (HOTOCEHCH-
Ounm3upyomeil cnocodHocThio [3, 7] U cna3mMouTHYe-
CKOM aKTHBHOCTBIO. Psif KymMapuHOB 1 (DypOKyMapHHOB
NPOSIBIISIIOT ~ OAKTEPHOCTATUYECKHE W aHTUMHTO3HBIE
coiictra [1, 3, 7]. ¥ KymecTposia 1 poICTBEHHBIX EMY CO-
€IMHEHHUI OTMEUEHO BBIPAKEHHOE ACTPOTCHHOE JeHCT-
Bue. MMeroTcs nmuteparypHsle naHHble 00 anTu-BUY ak-
TUBHOCTH HEKOTOPBIX CHHTETUYECKUX M TIPUPOTHBIX TPO-
M3BOJHBIX KymMapuHa [12].

CoOCTBeHHO KyMapuH (JIAKTOH yUC-0-TUAPOKCHKOPHY-
HOU KHUCJIOTHI) IIMPOKO IMPUMEHSETCS B Tap(roMepHOi
[IPOMBIIIJICHHOCTH. YCTaHOBJIEeHa ero 3(dekTuBHOCTH
IIPU HEKOTOPBIX BHAAX JuMdenemsl [13], moyeynoi kap-
uuHoMme [14] u menanome [15]. OnHako M3BECTHO, YTO B
9KCIEPUMEHTAX Ha MEeYEHU KPbIC KyMapuH MPOSBIISAET Ie-
MATOTOKCUYHOCTb, a MPH JJIUTEIHHOM NPUMEHEHUH B BbI-
COKHX JI03aX CaM SIBJISIETCS KaHIieporeHoM [16].

Bwmecre ¢ Tem, Ui MPOU3BOIHBIX KyMaprHa TaKKe Xa-
paKTepHBI JJOCTATOYHO cepbe3Hbie modouHble 3 dekTs. B
YaCTHOCTH, WX BBICOKHE JO3BI CIOCOOHBI BEBI3BIBATH TO-
JIOBHYIO 0OJb, TOUTHOTY, PBOTY, COHJIMBOCTH, BILIOTH IO
MTOPaYKCHUS TIEYCHN M MAaCCHBHBIX KPOBOM3IMSHUI, 00y-
CJIOBJICHHBIX TIIyOOKOW THIonporpomOuHemueit [9, 17].
He pexomennyercs npuMeHeHre penaparoB Ha UX OCHO-
BE JIUIIaM, 9bsI TPO(eCcCHOHATIbHAS eI TeIBHOCTh CB3aHa
C TMOBBINICHHOW KOHIIGHTpanuel BHUMaHusA. [laHHOE 00-
CTOSATENILCTBO JIeTIA€T O0OsA3aTENBFHON CTaHTAPTH3AIHIO
pacCTUTENBHBIX OOBEKTOB, B COCTAB KOTOPBIX BXOIT KyMa-
PpHHBL, TIO coziep kanuto Toro kiracca bAB. B coorBerct-
BHUU C pEKOMEHAalusAMU BceMupHON opraHuzanuu 31pa-
BooxpaneHus [18] u MexayHapoaHoil KOH(pEpeHIHH 10
rapMOHU3AIMH TEXHUYECKUX TPEOOBAaHUN K PEerucTpalun
nexapcts aiis yesnoBeka (ICH) [19, 20] neo6xonumo mpo-
BOJIUTH BAJIMJAIMIO UCTIBITAHUN HA MOIMHHOCTD, YUCTO-
Ty ¥ KOJMYECTBEHHOE COJEep)KaHUE JCHCTBYIOUINX Be-
LIECTB, YTO TPEAINOJaraeT MCIOJIb30BaHHE CTaHIAPTHBIX
00pasIoB.

K gmciy pacTuTeIbHBIX 00BEKTOB, CONEPIKAIINX KyMa-
PHH, CIIEZlyeT OTHECTH JIOHHUK JIeKapCTBEeHHBIH (Melilotus
officinalis (L.) Pall.). UccrnenoBanusMu, TpOBOAUMBIMH B
Cankr-IletepOyprekoil XUMUKO-(papMaleBTHUSCKON aKa-
nemuu (CITX®DA), ycTaHOBICHO HAIMYHNE Y TPABHI JIOHHU-
Ka JIEKApCTBEHHOI0 aHTUTMIIOKCUYECKOH, aHTHHUIIEMHUYe-
CKOM M JpyruX BHJIOB KapAHOTPOIIHOW aKTUBHOCTH
[21 — 23], 4TO SIBMJIOCH OCHOBAaHHEM TS Pa3pabOTKH TeX-
HOJIOTMM M METOJOB CTaHIApPTH3aLUU CYXOTo 3KCTPAKTa,
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Tabnerok [24 —26], Mazu u cynmnosutopueB [27] Ha ero
OCHOBE, a TAK)KE KHMKOTO IKCTPAKTa TPaBbl JOHHUKA Jie-
KapCcTBEHHOro u mpemnapara “®@nokpamen” [28]. OnHako
BCE MPEJIOKEHHBIE METONBI OIICHKHM KadecTBa pazpado-
TaHHBIX mpeneparoB (Yd-crnekrpodoromerpus, BOXX,
TCX) TpebyroT HaMU4Ks CTAaHAAPTHOTO 0Opa3iia BEIIeCTB
KJ1acca KymapuHoB [29, 30].

[Ipu w3yyennn HJl Ha cTtanmapTHbIe 00pas3ipl, pUMe-
Hsiemble B PO 111 OLIeHKH KayecTBa JIEKAPCTBEHHOTO pac-
TUTENBHOTO ChIpbs (JIPC) 1 puTonpenaparos, ycTaHOBIIe-
HO, YTO CTaHIApPTHBIC 00pa3llbl HA MPOU3BOIHBIC COOCT-
BEHHO KyMaprHa OTCYTCTBYIOT. CyIIeCTBYIOIIIE CTaHaap-
THBIE 00pa3ubl (GypoKyMapHHOB TICOpalieHa, KCAHTOTOK-
cuHa, (QuoBepuHa (CyMMa MUPAHOKYMapHHOB —
IUTHAPOCAMUINHA W BUCHAIHMHA) HEIPHEMIIEMBI IS
OLICHKH Ka4eCTBa JEKaPCTBCHHOTO PACTUTEIBHOTO CHIPB,
COZIEPIKALIETO JTAKTOH YUC-O-THIPOKCUKOPUIHON KHCIOTHI
U €T0 3aMEICHHBIC aHAJIOTH.

B cBs3u ¢ 3THM IIpeACTaBIsieT HHTEPEC 0030P BO3ZMOXK-
HBIX METOHOB BBLIACJICHUA, a TAKIKE CUHTE3a U MOCJICAYI0-
IIET0 aHaJIM3a JAHHOTO KJIacca MPUPOIHBIX BEIIECTB C IIe-
JIBI0 Pa3pabOTKK aJIeKBATHBIX METOJOB IMOJyYCHHS CTaH-
JapTHOTO 00pa3lla M WCIOJIb30BAHUSA €r0 JUIsl OICHKU
kadectBa JIPC, ¢urtocyOcTaHImii U mpenapaToB, couep-
JKAIIUX SKCTPAKTHI TPABBI IOHHHUKA JIGKAPCTBEHHOTO.

Kymapuubl mpencraBisiior co0Oi OSCLBETHBIC HIIH
OKpAIIICHHBIC B XKEITHIN IBET KPUCTALTMUCCKIE BEIIECT-
Ba, XOPOIIO PACTBOPHMBIC B OPraHHUYCCKHX PAaCTBOPHUTE-
IIX — XJIOpodopMme, AUITUIOBOM 3PHPE, ITHIOBOM
CIIHPTE, a TAKKE B )KUPAX U )KUPHBIX Maciax. [Ipu Harpe-
BaHuu 710 100° C BO3roHstoTCS.

MeTtoas! BbIIeIeHUS] KYMapHHOB

J71s1 BBIENICHHST KYMapHHOB U3 PAaCTEHHUIH 0OBIYHO MTPH-
MEHSIOTCSI Pa3JUYHbIC PACTBOPUTEIH: ATAHOJN, METAHOI,
0eH30:1, XJIOPO(GOPM, THAITHIOBBIN U METPOICHHBIH 3(QUPEI
wi ux komOuHauuu [31 —33]. Haubonee momHast 3KcT-
pakuusi KyMapuHOB (B CBOOOAHOM dopme u B popme IIIH-
KO3HJIOB) JIOCTUTA€TCs MPH UCIOJIB30BAHUU CIIUPTA ITH-
JIOBOTO PA3JIMYHBIX KOHIIEHTpPALUi, KaK Ha XOJOAY, TaK U
MIpU HarpeBaHuu. J{JIsi OYUCTKU CyMMBI KYMapHHOB OT CO-
MyTCTBYIOLIMX BEMIECTB T'yCTOW JKCTPAKT, MOITY4YCHHBIN
MoCie OTTOHKH DKCTpareHTa, o0padaThiBalOT XJIOPOQOp-
MOM, TU3THJIOBBIM WM TETposieHbM >¢upom. Ilpu uc-
MOJb30BAHUM B Ka4eCTBE OSKCTPAreHTa IETPOJICHHOrO
3(upa XOpoIIO M3BICKACTCS cMeCh (DypOKyMapHHOB, KO-
TOpBIC MOCJIEC KOHIICHTPUPOBAHUSI IKCTPAKTA MOKHO BBI-
JEUTb B KPUCTAJUIMYECKOM cocTosiHuu [3]. B psne ciy-
YaeB JIOMOJHUTEIBHO MPOBOIUTCS 00paboTKa IKCTpaKTa
AKTUBHUPOBAHHBIM yTiieM [34], Kursimel Bogol ¢ mocie-
IyIOIINM CTYIICHHEM W TaJbHEHIINM W3BICUCHHEM TH]I-
POKCHJTMPOBAHHBIX ¥ METOKCHJIMPOBAHHBIX KyMapHHOB
xsopodopmom [35], aTmnanierarom u OyTanosoM [36], He-
MOCPEJICTBEHHAs: 00pabOTKa CYyXOro OCTaTKa CMEChIO XJI0-
podhopma — stmioBeid crupT (97:3) (mas BBIACICHHS
AHAJIOTMYHBIX MPOU3BOAHBIX) [37] WM e HCTIONb3yeTCs
camo crnuproBoe wu3Biedenue [32,38 —41]. Hampumep,
IUTSL I3BJICUCHHS CyMMBI 7-THIPOKCHIINPOBAHHBIX KyMapH-
HOB U3 KopHel Helianthus annuus L. IpenmoxXeHo mpoBo-
JUTb TIOCTIEIOBATENbHYIO SKCTPAKIUIO allETOHOM, CMECHIO
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areToH — metanon (1:1) ¢ mocnexyromuM 0CBOOOKICHH-
€M OT IUTMEHTOB B JICJIUTEIbHON BOPOHKE CMEChIO TeKCaH
— adup (6:4) [42]. NHorna uenecooOpa3HO PacTUTEIb-
HBIII Marepuan o0pabaThiBaTh METPOJICHHBIM 3dupom, a
3aTeM HCYEPIBIBAIOIIE HKCTPArupoBarh Xiopodopmom
wiu MetaHosoM [3]. lnst BelneneHus neyueaaHnuHa [43]
MPUMEHSIOT SKCTPAKIIUIO MeTaHoJIOM B amnrmapare Cokciie-
Ta, aHAJOTMYHBIM CITIOCOOOM C UCTIONB30BaHUEM TOCTIE/0-
BaTeJIbHOM dKCTpakimu ceMsiH Angelica archangelica L.
H-TEKCAHOM, JTUXJIOPMETAHOM U METAHOJIOM H TIOCIIEYI0-
nieid npenaparuBHOM TCX OBIITH BBIJICJICHBI IIECTh TPOU3-
BOIHBIX (hypokymapuHa [44]. DTH ke SKCTpareHThl M03BO-
JISTFOT MOJTYYUTh CyMMY KyMaprHOB U ()ypOKYMapHHOB U3
pactenust Metrodorea flavida [45]. Jns BeieneHus Ty-
POKCH-, aJKOKCHKYMAapHHOB W WX TIMKO3WUIOB M3 CEMSH
Aesculus hippocastanum L. TpuUMeHSETCS DKCTPAKITHS
80 % STHIIOBEIM CHHPTOM C TOCIEIyIOeH 00paboTKoM
ropstaeii Bomo#, (PMIBTPOBAaHUEM U MHOTOKPATHBIM H3BJIC-
YCHUEM BEIIECTB XJIOPO(OPMOM, JTHIALETaTOM U OyTa-
HOJIOM [46]. DCcKyuH 1 (ppakCHH U3 KOPbHI KallTaHa MMOJTy-
YaJIy MyTeM DKCTpaKIuu u3 MeTanoia [33]. B rekcanoBbIx
U METaHOJIbHBIX U3BJICUEHUAX U3 100eroB Kielmeyera re-
ticulata Saad., MOMTyYEHHBIX TIOCIIEAOBATEIILHO, OOHAPY-
JKeHbI 4-(QpeHUIKyMapuHbl 1 4-H-MPONHIKyMapuHsl [47].

JJist O4MCTKY KyMapHHOB OT COIYTCTBYOIIIMX BEIICCTB
BO3MO)KHO HCIIOJIB30BaHME METO/Ia OMBIICHHUS, TOIPOOHO
onucaHHoro B aureparype [3, 48]. OcHOBOH AaHHOTO Me-
TOJIa SIBTSIETCS CIOCOOHOCTH JIAKTOHHOTO (Ol-ITUPOHOBOTO)
KOJIbIIAa PACKPBIBATHCS O] ACHCTBHEM INEIOYH C 00pa3o-
BaHHEM KyMapHHATOB — COJIEH 0-KyMapHHOBOMN KHCIIOTHI
— ¥ BHOBB 3aMBIKaTHCSI TIPH MOCIEAYIOIIEM ITOAKHCICHHH.
CyIecTBeHHBIMH HEJOCTATKAMHU 9TOTO METOJA SIBIITIOTCSI
BO3MOXKHOCTH 00pa30BaHMs BTOPHYHBIX IPOAYKTOB pac-
majsia KyMapuHOB, JETUAPATAlNU U W30MEpH3aIUH HEKO-
TOPBIX OKCHKYMapHUHOB.

JanpHeiime onepanuu, Kak MpaBuiio, HAPaBIeHbI Ha
paszieneHrne CyMMbl KyMapHHOB U BbIJIEIICHIE UHIUBUIYA-
JBHBIX COCAMHEHUH. B paHHHUX HCCIEeI0BaHUSIX HCIIOIB30-
BAIMCh KpUCTAIUIM3aLMs, (PpaKioOHHAs TEeperoHKa MU
cyOnumanus B BEICOKOM BakyyMme [3]. OnHako MHOTHE Ky-
MapuHBI 00JIIal0T CXOIHOW PAaCTBOPHUMOCTBIO B OpraHH-
YECKUX PACTBOPHUTEISIX, IO3TOMY JIaKe€ MHOTOKpATHAs T1e-
PEeKpHCTAILTU3AIHS HE MTO3BOJISIET TIOCTHYb HAJCKHOTO pe-
3yJbTaTa.

Ilosromy panbHellIee pa3BUTHE XHMHH KyMapUHOB
MIPUBENIO K UCIIOIB30BAHUIO UIS ATHUX LENEH Pa3IHIHbBIX
BHIOB XpoMarorpaduy, JTUIICHHBIX BHIIICyKa3aHHBIX He-
JOCTATKOB.

B sTOM citydae, B epByI0 o4epe/ib, IPOBOAAT KOJIOHOU-
HYIO XpOMaToOTpaQuio € WCIONb30BAaHHEM Pa3TUYHBIX
COpOEHTOB M CUCTEM PACTBOPHUTEICH.

Taxk, U1 pa3aeneHust THAPOKCH- U ATKOKCHKYMapHHOB,
3aMEIICHHBIX B OCH30JIFHOM ITHKIIE, IPeIaraeTcs IpuMe-
HSTH KOJIOHKY, 3aITOJTHEHHYIO CHUTMKArejieM, W IPOBOIHUTH
MIOCTIEIOBATEIFHOE DITIONPOBAHUE TEKCAHOM, CMECHIO TeK-
caH — XJIOpoopM (C yBETHICHUEM KOHIICHTPALUH XJIO-
podopma), cmecbro xsopodopm — meranon (9:1; 8:2;
7:3) [35] wim cMmecwio xmopodopm — stanoin (97:3) [37].
B nmpyrux cimydasx Uit 9THX Ke Heleil OepyT OKCHUIT ako-
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MUHUS U CMECh dTunanerar — oen3on (2:1) [36] niu 6en-
301 [40], cuinkareiab U CUCTEMBbI: XJopodopm — OeH301
(1:1), xaopodopm, xmopodopm — 3tanon (98:2; 99:1; u
T.1. 10 90:10), 6enzon — Oyranon (4:1; 3:1) [46]. dns pas-
nenenust 4-GpeHu, 4-#-IpONUIKYMAPUHOB U 4-H-TIPOTIHII-
MUPaHOKYMapUHOB UCIIOJIB3YIOT CHIIMKATrelb U DIIIOUPYIOT
MOCIIEIOBATEIILHO CUCTEMaMHK TeKCaH — dTHarerar (rpa-
JIMCHT), METAaHOJI — BOJIa — JIUXJIOPITAH, TeKCaH — arle-
ToH [47].

OypoxymapuHbl (pPaKIUOHUPYIOT HA OKCHIE aTIOMH-
Hus (111 cTeneds akTUBHOCTH) TIPU TTOMOIIH TIETPOJICHHO-
ro 3upa, CMeCH TEeTPONICHHBIN dpup — xopodopm (2:1),
xyopoopma, cmecu xmopodopm — stanon (9:1, 4:1,
2:1), a Taxoke Ha CUJIMKarejie — CMECH T'eKCaH — XJIOpPO-
¢dbopM U XJI0poPOpM — ITAHOI C IOCTECIICHHBIM yBEINYe-
HUEM cofepkaHus Oosiee TUAPOPHUIHLHOIO KOMIIOHEHTa
[38].

O TpUCYTCTBUHM KYMapWHOB CBHJIETEIHCTBYET Xapak-
TepHast GayopecHeHus B YD-cBeTe OTACTBHBIX 30H COp-
OcHTa, COJIEPKAIUX ITH COSINUHCHHUS, WM KE ITOJIOKHTE-
JTBHBIA APHEKT XMUMHUYECKHX PEaKIHid, MPOBOJUMBIX C
AMI0ATAMHU.

OO011e 3aKOHOMEPHOCTH MOBEIECHUS KYMapuUHOB IIpH
XpoMaTorpagpupoBaHUM JOCTATOYHO XOPOLIO U3yUYeHSBI [3,
31, 49, 50]. IIpu 5TOM OKa3bIBaeTCs CIIPAaBEIJIMBBIM Ipa-
BUJIO, COIVIACHO KOTOPOMY TIPH CJIabOM CPOJCTBE BELIECT-
Ba K COPOEHTY HEOOXOMMO HCII0JIb30BaTh AKTUBHBIE CIIOU
U cnabomoIsIpHbIe PACTBOPUTENH, a IPU CUIIBHOM — Ma-
JIOAKTUBHBIE CJIOW U CHJIBHOMOJSIPHBIE pacTBopuTenu. B
YaCTHOCTH, KyMapuHbI ¢ ()EHONBHBIMU WA CIHUPTOBBIMU
THJIPOKCUIIAMH aKTUBHEE COPOUPYIOTCS HA OKUCH aJFOMH-
HUS 1 DITIOUPYIOTCS OOJNBIIMMU 00beMaMH MOJISIPHBIX pac-
TBOpUTeNel (3TaHon), uHorna ¢ nodasienuem 0,5 % yk-
CYCHOW HIIM XJIOPUCTOBOAOPOJHON KHCIIOTHI; METHIIAPO-
BaHHbIC TIPOM3BOJHBIE W IUPAHOKYMapuHbI ciadee
VAEPKUBAIOTCS Ha copOeHTe. B mponecce amroupoBaHus
[ENIECO00Pa3HO  MOCTETIEHHO 3aMEHSTh THAPo(oOHBIC
pactBoputenu ruapoduabHbIME [3, S1].

s pa3nesneHuss CyMMbl KyMapyuHOB, B TOM YHMCIIE IIPU
HX COYETaHUH C IPYTUMHU HU3KOMOJIEKYIIApHbIMU BAB, nx
OYMCTKU M aHAJIM3a B HACTOSILEE BpeMsl MpeIoyKeHa Ko-
JIOHOYHAsI XpoMaTorpadusi ¢ UCIIOIB30BAaHHEM COPOCHTOB
adduHHOTO THIA HA OCHOBE (DEHOJBHBIX U MOTU(PEHOIb-
HBIX JIMTAHJIOB. PeKOMEHI0BaHbI SMTOKCHAKTUBHPOBAHHBIE
copbOentsl ¢ marpurieit HW-35, conepxkarieit pe3opuuHo-
Bble M KaTeXWHOBBIE JIMTAaHJbl. B KadecTBe MOABHIKHON
(ha3bl UCHONIB3YIOTCA BOZAA, BOAHBIC PACTBOPHI ITAHOIIA,
MUHEPAIbHBIX KUCIIOT, HEUTPAIbHBIX COJICH U Pa3IMYHbIX
WX COYETAaHHWU. YCTAHOBJIEHO, YTO IPHU HCHOJIb30BAHUU
JIAHHBIX THUTIOB COPOEHTOB PE3YNIbTAThI 3HAYUTEIBHO Ipe-
BOCXOJISIT T€, KOTOPBIE OBLIM MOIY4EHBI TIPH UCIOIH30Ba-
HUY KJIACCHYECKUX KPEMHE3EMHBIX, MOJIMAaMHTHBIX U JCK-
CTpaHOBBIX COPOEHTOB [52].

KoHTposb 32 3(h(heKTHBHOCTBIO KOJOHOYHOH Xpoma-
Torpaduy OCYIMIECTBILIETCS C HCIIOJIF30BaHIEM OyMakKHOU
(bX), a wame — tonkocnoiHo# (TCX) xpomarorpadumu,
YTO MO3BOJISIET OBICTPO YCTaHABIMBATH OJHOPOIHOCTH HC-
CJIeyeMbIX BEIIECTB U OOHapy)KHBaTh Ja)ke He3HaYHUTe-
npHbIe UX KouuecTBa. s TCX Haunbonee yacTo npume-
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wsrorest mwactuakun  Cunmydon wnun Copodun [35, 53],
WHOTJa UCIOJIb3yeTcss okcuj anmtomuHus Il cremenn ak-
tuBHOCTH [41], cunukarens [46, 55, 56, 57], a B kauecTBe
CUCTEM pacTBOpUTeNleil — cMecu OeH3olla M aleToHa
(1:2), 6enzona, meraHona u anetoHa (8:2:10), rekcana u
xyiopodopma, Toayosa u H-OyTaHona (THAPOKCH- U METOK-
cUKyMapuHsbl) [35, 46], ciupTa 3TUIOBOTO U XJIopodopma
(5,5:4,5), xnopodopma u QopMamuna (CKOIOJISTHH)
[36, 54], s>Tunanerara u OeHzona (1:2), TUATHIOBOTO U
neTpoieitHoro a¢upa (hypoxkymapussl) [54] u npyrue.

Hawmyammm copOeHTOM ISt pa3nesieHust CyMMBI Kyma-
puaOB MetomoM TCX cumraercss OKCHA alfOMHHUS, MIPH
9TOM B Ka4eCTBE DIIIOCHTOB HCIIOIB3YIOT CMECH: IMETPO-
neiHblid 3pup — stunanerar (2:1), meTposehHbIi 3Pup
— xuopodopm, IuKIoreKcan — dTminanerar (3:1), 6erson
— JTUJIALIETAT B PA3JIMYHBIX COOTHOLICHUAX U OEH30II.

B OymaxkHo# xpomarorpaduu UCTIONB3YIOTCS pasiny-
HbIe Mapku Oymaru [24, 38, 58, 59]. Cienayer OTMETHTH,
YTO BBHJLy W30MpaTEIbHON PAacTBOPUMOCTH KyMapHuHOB B
BOJTHBIX U HETOJSIPHBIX PACTBOPUTENSIX, IPUMEHSIETCS Me-
TOA HWMIIPETHUPOBAHUS Xpomarorpadudeckodl Oymaru
20 % BOOHBIMHM PacTBOPAMHU ATUJIEHIVIMKOJS WIN IPOIH-
JICHIJIMKOIIS, pacTBopoM (opMamuna (WM ITAMETHIPOp-
MaMHJia) B METaHOJIe WJIM alleTOHe, pacTBOpaMu Oopara
nim dpocdara Harpus. B iepBoM ciiydae THApOKCHIICOEp-
JKale KyMapHHBI OCTAIOTCS Ha JIUHUH CTapTa, MMOITOMY
HCTIONB3YETCs IPONHUTHIBAHNE OyMaru IpyTHMHU pacTBOpa-
MU [3] WK IpOBOAUTCS XpoMaTorpaupoBaHUe B CHUCTE-
Me BYB 6e3 ummnperaupoBanus Oymaru [60].

JleTekuus KyMaprHOB Ha XpOMaTOTpaMMax 4alle BCero
npoBoauTcs 1o (uiyopecteHnu B YD-cBeTe npu Xapak-
TEPHBIX JJIMHAX BOJIH JI0 U Tocje o0padoTKHU Xpomaro-
rpaMMbl BOAHO-CITUPTOBBIMH PACTBOPAMH THPOKCHIA Ka-
T¥sl, TapaMH aMMHaKa, a TaKKe MO APYTHM I[BETHBIM pPe-
akiusM. L[BeT myopeciieHIun He o3BOJISET C TOCTaTou-
HOU CTEMEHBI0 TOYHOCTH OIPECITUTh CTPYKTYPY KyMapH-
HOB, HO B psJc CiIy4aeB 10 HEMY MOXXHO CYIUTh O
HAJIMYMN ¥ IPUMEPHOM PACTIOIOKCHUN (PYHKITHOHAIBHBIX
rpynnupoBoxk [3, 57, 59].

WunuBuyanbHBIC BEMIECTBA BRICIAIOT C HCIOIB30Ba-
HueM nperaparnBHoil TCX. AeHTUYHOCTD BBLIEIEHHOTO
BEIICCTBAa YCTAHABIHMBAIOT 10 TAKUM XapaKTCPHCTHKAM,
Kak Ttemneparypa IuiaBienusi, MK-, SIMP- [44, 61] u
macc-criekTpsl [51, 62]. UK-crekTpbl KyMapruHOB UMEIOT
XapaKkTepHble MIOJIOCHI MOTJIOLCHUS npu
1750 — 1700 cm ! (-C=0  rpymmel) W TpH
1620 — 1470 em~ ! (mis —C=C— apoMaTH4ecKoro KoJbla)
[3, 62—-64]. Ilpu wuccnenoBaHUM KPUCTALTUYCCKOMN
CTPYKTYPBI CHHTETHYECKUX BEIIECTB JaHHOTO KJIacca BO3-
MOXKHO HCIIONIb30BaHUE KPUCTAIIOrpaprUECKOro aHaIu3a
c MIpUMEHEHHEM MIPOrPaMMHOTO obecrnieueHus
SHELXL97 [65]. B xauecTBe XapakTepUCTUKU KyMapu-
HOB ¢ OOKOBOW LIETbIO, COJEPIKAIICH aCUMMETPHUYECKUE
aTombl ymiepozna [47, 51], XxupallbHBIX aTOMOB YIJiepona
(hypaHOBOTO IHKIIA 3aMEIICHHOTO JUTHIPOAHTEIUIITHA U
MUPAHOBOTO IMKJIA 3aMEIICHHOTO KEeJIJIAKTOHAa MOXKET HC-
TI0JIB30BAThCS BEJIMYMHA YICIBHOTO BpaieHus [44].

st moATBep KICHUS CTPYKTYPHI BBIICICHHBIX U3 pac-
TEHUH KyMapHHOB BO3MOYKHO HCIIOIb30BaHUE BCTPEUHOTO
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cunte3a. Cpeau METON0B CUHTE3a CIIETyeT OTMETUTh KOH-
neHcanuio IlepkuHa (M3 CaIUIUIOBOTO albAETUAA U YK-
CycHOTro aHrTuapuzaa), peakuuu Ilexmana (13 deHona u
sIOJIOYHOMN KHCIOTHI Wi f-keTo3¢hupoB), peakiuio Kuese-
Haresns (KOHACHCALUS O-THPOKCHOCH3AIBICTHIOB ¢ d(u-
paMu MaJOHOBOH M APYTUX KHUCIOT) M JPYTHe METOJBI,
OMHUCaHHEIC B [3].

MeTtonbl aHaIHU3a KYMAPHHOB

TUTpUMeTPpUYECKHIT MeTO[ KOJIMYECTBEHHOIO OIpe-
JeTICHUS TIPOU3BOIHBIX KyMapHHa OCHOBaH Ha CIIOCOOHO-
CTH O-TUPOHOBOTO KOJIbLIa PACKPBIBATHCS MO JeHCTBUEM
mennouu [66], HO B HACTOSIIEe BpeMsl OH IPAKTUYECKU HE
ucnonb3yerca. M30bITOK 1IeNoYr 3aTeM OTTHTPOBBIBAIOT
XJIOPOBOJIOPOJTHOM MJIM CEpHOW KHCIOTOM. B cBsA3M ¢ m0-
Jy4YeHHEM 3aHIDKEHHBIX pPe3ysbTaroB Oblia pa3paboTaHa
MOIU(PHUUMUPOBAHHAS METOAMKA C MCIOJIb30BAaHHEM OKCH-
Jla PTYTH, KOTOpas UCKIIIOYAeT MPEeXkIEeBPEMEHHOE 3aMbl-
KaHUe JAaKTOHHOro kousibla [67]. CyliecTBEHHBIM JJOCTO-
WHCTBOM TUTPUMETPUYECKOTO METOJIA SBJISETCS OTCYTCT-
BHE MOTPEOHOCTH B CTAaHAAPTHBIX 00pasliaX KyMapHuHOB,
HEOCTAaTKOM — HH3Kas CIEHU(PUIHOCTh U TOKCHYHOCTh
coenuHeHul pryTu. Tem He MeHee, 3Ta METOJIUKA HCTIONb-
30Bajlack B HOPMATHBHON JOKYMEHTALMHU HA IICOPAJieH U
€ro JieKapcTBeHHbIC (opMbI [60].

OnHUM U3 BapUaHTOB IMPUMEHEHUS JIAKTOHHOM MPOOBI
SIBIISIETCST TpaBUMeTpuueckuil merop [34, 66]. Hecmotps
Ha HECOMHEHHOE JOCTOMHCTBO — BBICOKYIO TOYHOCTB,
CPaBHHMYIO CO CHEKTPO(OTOMETPUUCCKUM OIpE/ICICHHU-
eM [24], — OH He MOJIy4nI IIUPOKOTO NPUMEHEHUS U3-3a
TPYAOEMKOCTH U JIUTEIFHOCTH.

NmeroTcst muTepatypHble JaHHbIE O IPUMEHEHHH Tep-
MaHTaHAaTOMETPUU TPU KOJMYECTBEHHOM OMpEACICHUN
KyMapuHa, OJHAKO 3TOT METOJ JAacT HEIOCTATOYHO TOU-
HBbI€ Pe3yJbTarhl [66].

Kucnorable CBOHCTBa MPHUPOAHBIX THIPOKCHKYMapH-
HOB OBITM M3YYEHbI MPU MOMOIIM METOAA MMOTEHIIMOMET-
pUYECKOTO THTPOBAaHUS B BOJIE M HEKOTOPBIX HEBOJTHBIX
pacTBopuTensX. BiusHuEe CTpoeHHs KyMapHHOB Ha Xa-
paKkTep KPUBBIX TMOTCHIIMOMETPUYESCKOTO TUTPOBAHUS T10-
3BOJISIET HCIONB30BATh IOCIEAHUE ST YCTaHOBIICHUS
CTPYKTYPBI COSIMHEHUI HApSy CO CIIEKTPaMH MX TMOIJIO-
meHus [68].

Kosnopumerpuueckue MeTOAbI  KOJIMYECTBEHHOTO
OIIPEAEIEeHNs] KyMAapUHOB OCHOBAHbI HA MX CIIOCOOHOCTH
00pa3oBBIBaTh C COJSIMU JMA30HUSI YCTOMUMBEHIC OKpa-
[ICHHBIC COSJMHEHHS (OT CIIa00-KOPUYHEBOTO JI0 BHIITHE-
Boro 1Bera) [3, 32, 60]. JlaHHBII MeTon ObLT MPUMEHEH
JUIS aHalm3a KyMapuHoB Heracleum sp., OepranteHa B
mwionax Pastinaca sativa L., icopaneHa B cyOCTaHIINN U
JIEKapCTBeHHBIX Tpernaparax [60], aTaMaHTHHA B KOPHSX
Peucedanum oreoselinum L. (Moench.), KCaHTOTOKCHHA 1
OepranteHa B rionax Ammi majus L. u B npemnapare “Am-
Mudypur” [3]. UMeroTcs JaHHbBIC 0 TPUMEHEHHN (OTOKO-
JIOPUMETPHYECKOTO METOJa IS KOJMMYSCTBEHHOTO OIIpe-
JCTICHUST CHHTETHYSCKOTO aHTHUKOArylsTHTa CHHKyMapa
[69]. OnHako HEOOXOMUMO OTMETHUTb, YTO PEAKIIUsS a30CO-
YeTaHMs HE SBILIETCS CIICIM(UIHON TSI KYMapuHOB U HX
MPOU3BOAHBIX (CXOmHBbIE 3(DPEeKTh CrTOCOOHBI MaBaTh (Qe-
HOJIBI, apOMaTHYECKUEe aMHUHBI W (raaBoHOHIH). Ilepen
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MpoBeieHueM (OTOKOJIOPUMETPUN HEOOX0IuMa TIATEeNb-
Hasi OYMCTKa OT COMYTCTBYIOIIMX BemiecTB. Kpome Toro,
JIMa30IIPON3BOIHBIE KyMAapUHOB UMEIOT Pa3JIn4Us B CIICK-
Tpax MOTIONIEHHs, OO0yCIOBIEHHbIE crielu(UuKon cTpoe-
HUS1 UCXOAHOTO BerecTsa [70].

CnekTpodoToMeTpryecKHii MeTod OCHOBAaH Ha CIIO-
COOHOCTH KyMapHHOB K IODIOMEHHI0 B Y®-o01actu
crektpa. [lokazaHo, YTO OCHOBHBIC ITOJIOCHI TTOTIIOIICHHSI
B CIIEKTpax KyMapHUHOB H (ypOKYMAapHHOB 00YCIIOBICHEI
MepexXolaMH TT-3JIEKTPOHOB CO CBSI3aHHBIX MOJEKYIISIPHBIX
opburasel Ha paspbixisiromue [48]. Hanndne Heckolb-
KHX XapaKTePHBIX MOJIOC BHICOKOH WHTEHCHBHOCTH B JTHa-
nazone 220 — 350 HM 1O3BOJIAET UCIIONB30BaTh YD-criek-
TPO(POTOMETPHIO IJIsI KOJIMIECCTBEHHOTO OIPEICIICHHS CO-
JepXKaHus  KyMapuHOB.  XapaKTE€pHblE  MaKCUMYMbl
MIOMJIOLICHUs IPUBEJCHBI, B YACTHOCTH, B paboTax orede-
CTBEHHBIX HCclienoBareneit [3, 62, 63, 64, 69, 71].

W3 rpynmoBeIX  METOJOB — aHalW3a KyMapWHOB
YO-criekTpooTOMETPUIESCKHIA METOI SBJISIETCS Han0o-
Jee TEePCHEeKTUBHBIM, T.K. ITO3BOJISET MPOBOIUTH KOMIIO-
HEHTHBIA aHallN3 HAa OCHOBE PA3IMYUH CIIEKTPOB MOTIIO-
HIeHUs, He TpeOyeT MpeIBapUTEILHOTO PA3ACICHUSI U OT-
HOCHTETPHO TMPOCT B ammaparypHoM O(pOPMIICHHH.
OnHaKo mpH ero NPUMEHEHNH JKeJIaTeIbHO HAININE CTaH-
JIapTHBIX 00pa3IoB, MMO3BOILIIOMKX Oo0Jiee TOYHO, YeM B
CITy4ae WCIIOB30BAHMS KATHOPOBOYHBIX TPaUKOB H yie-
JBHBIX MTOKA3aTeNel MOIIOICHHS, YCTaHABIHBATh CONEp-
YKaHUE [ENICBBIX KOMIIOHCHTOB.

MetonoMm Y®-criekTpooTOMETpHH yCTAaHOBICHO, UTO
B CIIEKTPax MOIIONICHUSI CHHTETUYECCKUX aHTHKOATYJISH-
TOB — JIUKyMapuHa, (ernpomMapoHa U CHHKymMapa — Ha-
OIIOIArOTCS JIBe XapaKTepHbIE MOJIOCk B obmactu 280 u
306 HM, mepBas U3 KOTOPBIX UMEET KOJICOATeIbHYIO MPH-
POy, a BTOpasi COOTBETCTBYET p-T-CONPSHKEHUIO OEH30JTh-
HOTO ¥ IMUPOHOBOTO ITUKJIOB [72].

[Ipsimas  cnexkrpodoroMeTpusi IpH  JJIMHE BOJIHBI
352 HM C HCIONIB30BaHUEM paboyero craHaapTHOro 00-
pasiia KCaHTOTOKCHHA Oblla MpeIokeHa i OUEHKH Ka-
yectBa mnpenapara “Ammudypun’. CoBMECTHOE MpUMeE-
Henne TCX U cnekTpoOTOMETPUH JIeIaeT METOIUKY 00-
nee ToyHOH. Bo3moxHo wucnons3oBanue TCX Ha
cumakarene KCK,s, 5/40 B cucreme meTposeiibiit a¢up
— orunanertar (1:1), mocne >MHOUPOBAHUS MATEH ITUIIO-
BBIM CHHPTOM ONpPEAeISIeTCs ONTHYECKas IJIOTHOCTh
[32, 73]. [IpumeHNM aHAJTIOTUYHBIA METO/ C HCIOJIb30Ba-
HHEeM OyMaXkKHOH xpomarorpaduu Ha Gymare, UMIPETHHU-
POBaHHOW METaHOJBHBIM PAcTBOPOM (hOpMaMHUIa B CHCTE-
Me pacTBopuTenel rentan — 6eHson (4:1). B pabote [43]
paccMoTpeHa BO3MOKHOCTB MPOBEACHUS KOJIMUECTBECHHO-
rO OMNpeJeNICHUs TIeyIeJJAHNHA B PACTUTEIHLHOM ChIPbE U
npenapare ¢ ucnois3oBanueM TCX Ha TIaCTUHKE C He-
3aKPCIUICHHBIM CHJIMKArelIeM B CHCTEME IIETPOJICHHBIIN
a¢up — muaTWIIOBBIA 3dup (1:2). DmonpoBaHue TSATCH
OCYHIECTBISIOT dTaHoioM. [Ipm mnwrae BomHBI 298 HM
MIPOBOIAT OIPEACIICHIE YACIBHOTO MMOKa3aTeNs IOTIIOIIe-
HUSI BEIIECTBA, KOTOPHIM UCIIONB3YIOT IS pacdyera ero co-
nepkanus. CyImIecTBEHHBIM TPEHMYIICCTBOM IIPUMEHE-
HUS CIIEKTPO(OTOMETPHH B JAHHOM CIlydae cTajia BO3-
MOXXHOCTh ~ OIPEACTCHHs  IMPHUMECH  OpPEO3CNIOHa,
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noniomiatomero npu 345 um [74]. KonmyectBeHHoe co-
JepKaHue NTepUKCHHA B KOpHAX Libanotis densiflora n B
npenapare “JInOOBepHH” MPEUIOKEHO ONPEAEIATh I10
cienyromierd meroguke: TCX Ha cunmkarene KCK B cuc-
TeMe H-TeKcaH — OeH3on — meTtaHoi (5:4:1), smoupoBa-
HUE TSTEH STUIOBBIM CITUPTOM U U3MEPEHHUE ONTHYECKON
IUIOTHOCTU Il0aTa IpU JUIMHE BOJNHBI 322 HM. Pacuer
MIPOBOJIAT TIO YACTBHOMY IOKA3aTek0 MOTIOMICHHUS TTe-
PHUKCHHA.

XpoMarocmeKTpo(hOTOMETPHICCKIE METOMUKH pa3pa-
0OTaHBl TaKOKe IUISI OINPEACICHUS KOJIMYSCTBEHHOIO CO-
JCpIKaHMs [ICOPAJICHA U CYMMBI (DypOKYMapHHOB B ILIO-
nax Psoralea drupacea Bge. ¢ ucnosiabp3oBaHHEeM CTaHAap-
THBIX ~ 00Opa3loB IMcopajieHa W  aHreiauuumHa. C
HCIOJNBb30BAaHUEM YAEJIBHOIO IOKa3aress MOMIOLICHUS
KCaHTOTOKCHMHA BO3MO)XEH M CHEKTPO(POTOMETPUUECKUI
METOJ] OLIEHKH Ka4yecTBa 11008 Pastinaca sativa L. [32].

[Icopanen u Gepranten B mpemapare “@ypanen” MOX-
HO OTPEICTUTh KOJIWIECTBCHHO, 0€3 pa3/esieHHusT CyMMBI
KyMapHHOB, TIpH JITHHE BOJHBI 297,5 HM [43], 5mbo nipu
JIBYX anmmHax BOiH [75]. Tlocneaanii MpUHIIAI TTOJIOXKEH B
OCHOBY aHaJM3a JIMCTheB Ficus carica L., cyOcTaHIIUU
rcodepana u ero npemaparos [76]. [IpeutoKeHHbIH METOT
OCHOBaH Ha MOIHM(HUKAIMU XPOMATOCHEKTPO(POTOMETPH-
geckoro Metona: mpu 298 HM omperensiercs cymma ¢ypo-
KyMapHHOB, a Tipu 246 u 268 HM, e HaOIroIaeTCs Hau-
OoIpIIas pa3HOCTh B HHTCHCHBHOCTH TIOTIIOLICHUS — CO-
Iepkanue rcopaiieHa. KommdecTBo OepranreHa orpene-
JISITCS TI0 Pa3HOCTH. B kadecTBe cTaHIapTHOrO 0Opasiia
HCIIOJIb3YeTCs NICOpaJieH.

IIpn nomomu Y®D-creKTpo(hOTOMETPUH  BO3MOKHO
TaK)Ke ONPE/ICTICHUE MOJICKYJSIPHOW MacChl KyMapHHOB H
¢dbypokymapuHoB [75, 77]. YD-cnekTpbl MOTYT OBITH HC-
TMIOJTH30BAHBI KaK OJMH U3 METOIOB UICHTU(HKAIINH BBIIC-
JIGHHBIX M3 pacTeHusi KymapuHoB [44, 48], a Takxe mpu
WCCIIeIOBAaHUY UX (pu3nonormdeckoit ponu [78]. Onrcano
UCTIONB30BAaHKE JAHHOTO METOA JUIS OIICHKH OMOIOCTYTI-
HOCTH JuKymapona [79].

MMonsiporpaduyeckuii MeTox MIPUMEHSETCS IS aHa-
JIU3a TOTOBBIX JIEKAPCTBEHHBIX (OpM (YPOKYMapHHOB H
00yCIJIOBIIEH MX BOCCTAaHOBJIEHHEM Ha PTYTHO-KaleIbHOM
3JIEKTPOJIE B OL-IIMPOHOBOM KOJIBIE IO JBOMHOM CBS3HU B
nosnoxkenuu 3,4 [80]. Ha ocHoBanum u3ydeHus (GpU3MKO-
XUMHYECKUX CBOMCTB MPHUPOJHBIX KYMapHHOB MPEATIONKE-
HBI METOJIMKH KaueCTBEHHOTO, KOTMYECTBEHHOTO U (DYHK-
[IMOHAJIBHOTO aHAJIN3a, KOTOPhIe BOIUIA B (hapMaKomeii-
HBbIC CTAaThU Ha KEIUIMH, IICOpPAJICH, BUCHAJWH, TACTHHA-
[IMH, HEKOTOPBIC BH/IbI JICKAPCTBEHHOTO PACTHUTEIHLHOTO
CBIPBS U JIEKapCcTBEHHBIC (popMbl. B wacTHOCTH, 1715 KOHT-
poIns KauecTBa IWIoAoB Pastinaca sativa L. OpUTH UCTIOND-
30BaHbl MOJIIPOrpadUuecKuil 1 XpoMaTonoysporpadude-
CKUH METOJBI C MCTOJIF30BAaHUEM CTAaHIAPTHOTO 00pasma
kcanToTokcuHa [32]. Ilpu coderanum monsporpaduu u
xpomarorpaduu nu3ydaics XUMHICCKHH COCTaB KyMapH-
HOB psAJla paCTEHUHN W TPUPOAHBIX MPoAaykToB [81]. Mme-
IOTCS IUTEPaTypHbIE JaHHBIE O METOJUKE KOJIMYECTBEHHO-
0 OIpeJesieH!sI KyMapuHa U KOPUUHOU KHUCIIOTBI, IPUMeE-
HSEMBIX B KauecTBEe CTAaOMJIM3aTOPOB B MHBEKLHUOHHOM
pactBope ®ubC [82]. HecOMHEHHBIM JIOCTOMHCTBOM Me-
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TOZa SABJISIETCS BO3MOXKHOCTB OBICTPO M TOYHO aHAJIM3HPO-
BaThb CyMMY KyMapHHOB 0e€3 IpeIBapUTEIbHOIO BbIIEIE-
HUSl OTACNBHBIX KOMIIOHEHTOB, OJHAKO CJIEAYET YUHTHI-
BaTh, YTO U3-3a BHICOKOW UyBCTBUTEIBHOCTHU K 3JIEKTPOXH-
MHUYECKH aKTUBHBIM IPHUMECAM TpeOyeTcs THlaTesbHas
npeaBapUTeIbHas MOATOTOBKA.

B Hactosiiee BpeMms A aHalu3a KyMaprHOB METOJ
MOJISIPOrpaduu MPAKTUISCKU HE HCTIONIB3YETCS.

®nyopecueHTHBIH aHAJIN3

MHorue KyMapuHbl U (pypOKyMapUHBI MPOSIBISIIOT Xa-
pakTepHyl0 (KeNnTylo, 3eleHylo, roiyOyto uiu (uosuero-
By10) (hiryopecuenuuio npu Y®-Bo30yxIeHUH B HEUTpa-
JBHBIX CHUPTOBBIX PAacTBOpax, B pacTBOpax ILIEIOYEeH U
KOHIICHTPUPOBAHHOH CEpHON KUCIIOTE B BUJUMON U YIIBT-
paduoneroBoil obnactax crekrpa. OayopecHeHIus yCu-
JMBACTCSA B IEIOYHON CpEZie 3a CUET 0Opa30BaHUSI XUHO-
UIHON CTPYKTYpBI, B KUCIION cpene (IyopecleHIus] Me-
Hee BBIpakeHa. [lo BeIMYMHE CTOKCOBOTO CABHTA H
MakCUMyMy (IIyOpPECHCHIMH IPEATIaracTcsi MPOBOAUTH
UICHTU(HUKANIO (PUTOXUMHYECKUX Tpenaparos [83].
Jns xymapuHOB M (DypOKYMAapHHOB IOIYyYCHBI CHEKTPHI
(ryopecieHIMN ¥ YCTAaHOBJICHA JIMHEHHAsI 3aBHCHMOCTD
€¢ WHTCHCHBHOCTH OT KOHIICHTPAIWH, YTO ITO3BOJIMIIO
MIPUMEHUTH METO]] (PITYOPOJCHCUTOMETPHH JJISI KOJIIYECT-
BEHHOTO ONpeNeNicHNsT (pypOKyMapHHOB IICOpaJiCHA W aH-
TelTUIMHA B Tperapare rncopaieH [84, 85]. O6pazoBanue
(ryopecunpyronmx COeANHEHNI KOMIIOHEHTOB Tpernapa-
ToB “AMmmMmucypun”, “bepokcan” u “Ilactunanmu” ¢ Ha-
CBIIIIEHHBIM PacTBOPOM OpoOMa B IIEIIOYHON Cpele TT03BO-
JHJI0 MACHTH(UIIPOBATh UX HA OCHOBAHMH OJWHAKOBBIX
MakCUMyMOB Bo30yxacHus (380 HM) U ¢uryopectieHIMN
(480 M) [86].

[Ipennoxen ¢ryopuMeTprudecKuii METO OIpPeIeIICHHS
KOJIMYECTBEHHOTO COZIepKaHus (PypOKyMapHHOB B IIOAAX
Pastinaca sativa L. npu JIuHE BOJIHBI BO30YKICHHUS
350 um u payopecueniun 470 HM. AHaTOTHYHAS METO/IHU-
Ka TPUBECHA U TS OJIM3KOTO CTPYKTYPHOTO aHajIora Ky-
MapHHOB, KeJUIMHa, B Tuofax Ammi visnaga L. (Lam.)
[32].

Takxe MNpeAIOKeH CEICKTUBHBIM CIOCO0 KOIMYeCT-
BCHHOTO OIMpPE/CICHUSI HEOAUKYMapuHa IyTeM IOCIeI0-
BAaTENIbHOI 00paboTKM aHATU3UPYEeMOM MpoOBI B TUMe-
THI(hOPMaMHIEC PAaCTBOPOM aMMHAKa M HACHIICHHBIM
pacTBOPOM MarHus XJOpHAa B 3TOM € PacTBOPHUTENE
[87].

OiryopecieHIrs MPOM3BOIHBIX KyMapHHA 3aBUCHT OT
KOHIICHTPAIIMX BOIOPOAHBIX MOHOB, II03TOMY JaHHEIE 00
U3MEHEHUU OKPACKU M MUHTEHCUBHOCTH (DIyOpPECLIEHIIUU B
pasznuuHbIX mpeAenax pH, a Takke B 3aBUCHMOCTH OT
CTPOEHMsI KyMAapHHOB MOTYT OKAa3aTbCs HEOOXOAUMBIMU
IpU KCHONIB30BaHUU (DIyOopUMETpPUYECKUX METOnoB. B
pabore [88] n3yden xapakrep (uyopecuenuu 98 paznud-
HBIX MPOU3BOJHBIX KyMapuHa. KomruecTBeHHBIH aHanus ¢
UCTIOJIB30BaHUEM JJAHHOTO METO/IAa HE MOIYYHI IITHPOKOTO
pacipocTpaHeHHsl M3-32 HE BCEIZa MPOSIBILIONICHCS JTH-
HEWHON 3aBUCHMOCTH WHTEHCHBHOCTH (DIIyOPECLCHIIUH
OT KOHIICHTPALUH.

B nuteparype mMerorcsi TaHHBIE 00 HCIOIB30BAHUH
7-(2-6pOMATOKCH ))KyMaprHa B KauecTBe (NIyopeCIIEHTHOU
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METKH JIJISl KOJINYECTBEHHOTO (PIIyOpUMETPHUUECKOTO aHa-
JIU3a JIEKapCTBEHHBIX MPEnaparoB, COIEpKAIIUX TPETHY-
HBIH atoM azota [89].

BosMoxHO mpuMeHeHue (IIyopeclieHTHOH MHKPOCKO-
UYL ST JTOKAJTM3aIiH U OTIPEICTICHIUS KOJTMIeCTBa THAPO-
KCHJTMIPOBAHHBIX MPOW3BOJHBIX KyMapWHA, BBITOIHSIO-
IIUX POINTB (POTOIPOTEKTOPOB, B 3€JCHBIX BOAOPOCIX Da-
sycladis vermicularis (Scopoli) Krasser [5].

Wntepec mpencraBiseT  (QIyopeCHCHTHBIH — JKCII-
pecc-MeTor OOHapyKEeHUs KyMapuHa B TOIUTUBE, OCHO-
BaHHBIN HA PEaKIMU €ro MIEJIOYHOr0 THIPOIIn3a ¢ 00pa3o-
BaHUEM 0-KyMapHHAT-HOHOB U TIOCJIEAYIOLINM UX TIpeBpa-
LICHUEM B 0-KyMapaT-MOHBI, 001aJarolie HHTEHCUBHON
¢yopecuenuueii [90].

Bymasxkunas xpomaTorpadus Jarie BCero CoueTaeTcst C
JIpYTUMH  (PU3NKO-XMMUYECKUMH MeTomaMu. Hampuwmep,
ToCyIe pa3aeNieHnsl CyMMbI KyMapHHOB Ha Oymare (meTpo-
neitabit a¢up; JIM®DA B arieToHe) BO3MOXKHO MOJISIPOrpa-
(udeckoe orpeneseHre CyMMbl (ypOKYMapHuHOB B TLIO-
nax Pastinaca sativa L. n B ipenapare “bepoxcan” [32].
Coueranne OyMakHOH Xpomarorpaduu ¢ (GOTOKOIOpH-
METPHUYCCKIM OIpEICICHIEM HAa OCHOBE PEaKIHH C JHa-
30TUPOBAHHOHN CYIb()AHUIOBOW KHCIOTOH HCIONB3YIOT
i aHanm3a (QypokymMapuHoB Psoralea drupacea Bge.
[91], ncopanena u GepranTeHa B JIUCTBAX Ficus carica L.
[92]. DTOT e METO[ UCIIOIB30BaH I onpeneyeHus ¢y-
POKYMapHHOB B HEKOTOPBIX BUAAX 30HTHYHBIX. K cymiecT-
BEHHBIM HezocTarkaM bX OTHOCATCS JIUTENBHOCTD MPO-
BEJICHUS aHalu3a M HEOOXOAMMOCTb KOHUEHTPUPOBAHUS
BBITSDKKM M3-32 MaJIOM COPOLMOHHON €MKOCTH Oymaru
[60].

MeTton ToHKOCI0ITHOI XpoMaTorpaguu B 3HAYUTEIb-
HOU CTENCHH JINIICH YKa3aHHBIX HEJOCTATKOB, T.K. II03BO-
JSIeT OTHOCHTENBHO OBICTPO MPOW3BOIWTEH pa3/iCICHHE
KoMITOHEHTOB cMecH. Kak u bX, ero MoXHO MCITOIb30BaTh
IUTSL HACHTH(UKAIINK KYMapHHOB B HCCIICTyEeMBIX IIperia-
parax.

NmeroTcst 1aHHBIE 0 KOJOPUMETPUYECKUX METOAaX KO-
JIMYECTBEHHOTO OIpeeNeHHs MeyleAaHnHa B KOpHsIX Pe-
ucedanum morrissonii Bess., OCHOBaHHBIX Ha pPEaKLUU
a30COYETaHUsS, C pa3/eICHUEM Ha TOHKOM CJIOE€ OKCHJa
QITIOMUHUS B CHUCTEME T'eKCaH — OEH30J1 — METaHOJ
(5:4:1) [93], u nns ananuza OepokcaHa, MAaCTHHAIMHA U
ncopasieHa [31]. Takxke omucaHO KOJIOPUMETPUUECKOE
orpe/iesieHNe KCAHTOTOKCHHA, UMIIEpaTopyHa 1 Oeprarnre-
Ha B Ammi majus L. nocne xpomarorpadupoBaHus Ha CH-
JIUKaresie, UMIPETHUPOBAHHOM (OPMaMHUIOM, B CHCTEME
nuoyTnnoBoro >¢upa. [Ipeanokena MeTonuka ornpeaee-
HUSI TICOpaJIeHa U CyMMBI IICOpajieHa u OepranteHa, mo ot-
JIENBHOCTH, B JHUCThAX Ficus carica L. [60]. IIpu stom
OYMIIICHHBIH OT OaJUTACTHBIX BEIIECTB IKCTPAKT XpOMa-
TOrpaduPyIOT B TOHKOM CJIO€ OKCH/A ATIOMUHUS B THITH-
JI0BOM 3¢upe, a 3areM npu mnomomu YD-cnekrpodoTo-
METPHH yCTaHABIMBAIOT COACPKAHWE KyMapHHOB. Mme-
IOTCSL ~ JIUTEpaTypHbIC  JaHHBIE O  BO3MOXKHOCTH
UCTIONB30BAHMS IBYMEPHOH XpoMaTorpaduu B CII0€ CHIIH-
KareJsl U ONpe/ieNieHus OepranTeHa B CHCTeMaX TeKcaH
— YeTBIPEXXJIOPHUCTHIN yIiIepon — mpem-0yTHIaMIH
(180:12:9) u rexcan — TOJIyoJl — ITHIIALIETAT — YKCYC-
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Has kucnora (100:10:10:0,5) B coueTanwu CO CIEKTPO-
(hiyopumetpueil.

[Mocnennee necsTuieTHE XapaKTEPU3YeTCs LIMPOKHM
ucnonpzoBanueM KX u BOXX nns pemenus 3anad,
CBSI3aHHBIX C Pa3/Ie]ICHUEM M OIICHKOW KadyecTBa pasiiny-
HBIX COCTMHEHUH KJIacca KyMapuHOB.

I'azosxuaxocrnas xpomarorpagus (I'’KX) npumens-
€TCsl B OCHOBHOM JISI UACHTU(HUKAIINK U KOJIMYECTBEHHO-
ro aHaim3a (GpypoKyMapHuHOB B IIperaparax U pacTUTENb-
HOM CBIpbE. YCTaHOBICHO Pa3iH4He BO BPEMEHAX yep-
JKUBAHWA JUIS 3aMEIICHHBIX (QypoKyMapuHOB. M3 o0mmx
3aKOHOMEPHOCTEH CIlleNyeT YHOMSIHYThH CIIEIYIONIHe: Ipu
mepexonie OT THIPOKCH- K METOKCHKyMapWHaM BpeMs
YACPKUBAHUS yMEHBIIACTCS (CHIDKACTCS BO3MOXKHOCTH
cOpOIMH 3a CUeT BOIOPOAHBIX CBs3eH), a (hypOKyMapHHEI
¢ O-anKmWIbHEIM 3aMecTuTesieM Ipu C5 perncTpupyroTCs
03Xe, 9eM S-THApOKCHI30Mephl. Kpome Toro, oTMeueHo,
YTO BEJIMYMHA JCCATHIHOTO JIOTapu(Ma OTHOCHUTEIBHOTO
BPEMCHH YICP)KUBAHUS JTHHEIHO 3aBUCHT OT MOJCKYIISIp-
HOU Macchl BemecTa [73]. [lomydeHHBIE TaHHBIE MOTYT
OBITH HCIIOJB30BAHBI MPU OMPEICICHUU CTPYKTYPHI HIIH
BPEMEHU YIIEPIKUBAHUS CXOIHBIX KyMapuHOB [94].

OnucaHo Takxke ompeJeleHue rncodepaHa B cyOcTaH-
uu metoznom KX [95].

Hus ananuza kopueu Phlojodicarpus sibiricus u ¢mo-
BepuHa mpemiaraercs KX meromom aOcomroTHOW Ka-
TOPOBKH TMOCIE SKCTPAKIMU KyMapHHOB XJiopodopmom
B CpaBHEHHH CO CTaHIAPTHBIM 00pa3ioM (QIoBEepHHA.
[Ipu 3TOM AMTHAPOCAMUIUH W BUCHAIMH BBIXOST OJHUM
CHMMETPHYHBIM NHKOM. CpaBHEHHE MPOBOIST CO CTaH-
JapTHBIM oOpasnoM (iioBepuHa. PasznensHoe ompenere-
HUE BUCHAJMHA ¥ AWTHIPOCAMHUINHA BO3MOXKHO ITOCIIE
MIPEABAPUTEIHHOTO TIEPEBEICHHS COIeH, 00pa30BaBIIUXCS
TIPY IIETOYHOM THIIPOJIH3E, B CBOOOMHBIC KHCIOTHL. Kric-
JIOTBI SKCTPArupyroT 3pupoM U xpomarorpadupyrot [32].
AHaTOTHYHBIA METOJI IIPUMEHSIOT [UIS aHan3a aMMHAQY-
pHHA | TWIOA0B Ammi majus L. moce SIKCTPaKIUH UX dTH-
JIOBBIM CITUPTOM. B KauecTBe BHYTPEHHETO CTaHAApTA HC-
MOJIB3YIOT CTaHJAPTHBIN 00pa3el; kKcaHTOToKcHHa [73].

Mertox ra3oBoil xpomarorpaduu TakkKe MPUMEHSIETCSI
ULl 0OHApY)KEHHsI KyMapHHa U €ro MeTabOoJIUTOB B TIeUe-
HU KUBOTHBIX U YejoBeka [96].

[upokoe pacmpocTpaHEeHHE B aHATU3E MPOU3BOIAHBIX
KyMapuHa U (ypoKyMapuHa B HACTOSAIIEE BPEMsl TIOIy4H-
72 BBICOKOI()(PeKTHBHAS KUIKOCTHASI XPOMAaTOrpa-
¢ua (BIKX). Onucano oJHOBpEeMEHHOE KOJINYECTBEH-
Hoe ompexaeneHue merogomM BIXX geifctByrommx Be-
mectB cemstH  Coronilla varia L. (KymapuHoB —
CKOTIONICTHHA, fadHOpeTHHA U yMOempepona 1 Kapano-
TOHWYECKHMX TIUKO3UA0B) [97]. BnmsHMe MeTokcaseHa
(KcaHTOTOKCHHA) Ha MeTabO0JIM3M HUKOTHHA TaKXKe MPOBO-
JIAIIOCH TIPH ITOMOIIH 3TOoro MeTona [98].

Wwmerorcst maHHBIe 00 MCCIEMOBAaHUN COACPKAHUS Ky-
MapHHa B 3aBUCHMOCTH OT BPEMEHH 3arOTOBKH IO’KHOAMe-
pukaHckoro pactenus Mikania laevigata, npuMeHsIEeMOTO
MeTO/Ia KCTpakuu u dkctparenta [41]. [Ipeminoxeno uc-
moJp30Bath BOXKX B M30KpaTHUecKoM pexuMe Ul pas-
JETICHUS, OMHOBPEMEHHOTO Ka9eCTBCHHOTO M KOJHYECT-
BEHHOTO aHAIIN3a KyMapHHOB KOpsl Aesculus hyppocasta-
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num L. 6e3 npenBaputensHol ouucTKA [33], 11 Konmu4e-
CTBEHHOI! OLIEHKH KyMapHHa B TUCTbAX Mikania glomera-
ta Spreng [57]. I3BecTHa METOAMKA ONPENEIECHUS KyMa-
puHOB ¢ omonibio BOXKX B rpaauenTHOM pesxnme (diry-
OPECLEHTHBIN ETEKTOP) MPH H3yYCHUH OMOXUMHUIECKHX
(GyHKIMI KyMaprHOB B KOPHSX IMoacoiaHedHuKa (Heliant-
hus annuus L.) [42].

BecbMa mepcrnieKTHBHBIM METOJIOM SIBIISIETCST COYeTa-
aue BOXKX u macc-ciekrpomerpun. [Ipenmoxenst cooT-
BETCTBYIOIIME METOIMKU ONPENEIeHUs] aHTUKOATr'YJITHTOB
HenpsAMoro JeictBus [99] u poneHTHLIHI0B KyMapruHOBO-
ro psaga [100] (npousBopHble 4-TUAPOKCUKYMapHHa) B
I1a3Me KPOBHU B MPAKTHKE TOKCHKOJIOTHYECKOTO aHaJIN3a.
OrnpenenieHHbI MHTEpeC NPEACTABISAET HCIOJIb30BaHNE
XpOMaTOMAaCC-CIIETPOMETPUM AJISI OIPEAEICHUs HAJIU4us
KyMapHuHa B TabauHoi nipoaykiuu [101].

MeToabl aHAIM3a NMPOU3BOIHBIX KyMapHHa, BKJIIO-
YeHHBIX B 3apy0e;kHble apMakonen

O030p HEKOTOPBIX 3apyOeKHBIX (hapMakoriei, B JacT-
HOCTH — AMepukanckon @apmakorien 23- o U3AaHMS,
EBponeiickoii @apmakonen 3-ro uznanus ([omomHenue
2001 r) wm bpuranckoii ¢dapmakonen 16-ro u3zgaHUA
(1998 r.) mokazain, 4ToO Mmpenaparsl Ha OCHOBE KyMAapHHOB
CPaBHUTEILHO HEMHOTOYHCIICHHBI.

B USP XXIII BriroueHsI cyocTaHIiu GypoKyMapuHOB
METOKCaJIeHa U TPUOKCAJIEHA, POU3BOIHOTO 4-THPOKCH-
KyMapHuHa Bap(hapuH-HaTpUs U JEeKapCTBEHHBIE (JOPMBI Ha
WX OCHOBE, a TaKKe aHTUOMOTHK HOBOOHWOIIMH, CTaHIAp-
TH3AIUS] KOTOPOTO MTPOBOAMTCS OMOIIOTUIECKUMHU METO/Ia-
Mu. [l BCeX BBIILIENIEPEUNCIIEHHBIX BEIECTB IPUBOAATCS
COOTBETCTBYIOIIME CTaHAPTHbIE 00pas3Ibl.

st monTBepKAEHUS MOATMHHOCTH MIPENaparoB UCIO-
ab3ytores UK- u YO-cnexrpsl, BOXKX, TCX ¢ ucnons3o-
BaHUEM CTaHJIAPTHBIX 00Pa3IoB, TeMIIEpaTypa IIaBICHUS
U peakuus Ha HoH Harpust. KonmuecTBeHHOE onpenesienre
YKa3aHHBIX HpenaparoB MpoBogurca merogoM BIXKX.
Tecr “PacTBopenue” 1 Karcys 1 pacTBOpa METOKCaJIeHa
MIPOBOJUTCS C UCTOJIb30BaHUEM YD-cieKTpopoTOMEeTpHH
MpH JUTMHE BOMIHBI 252 uM [102].

B bpuranckyto ®apmaxonero 16-ro m3manus [56]
BKITIOUCHBI IIJIO/IBI MHXKHPA, COIEPIKAIINE Pa3IUYHbIC 3a-
MeleHHbIe (PypOKyMapuHa, U TPU CyOCTaHIIUU Tperapa-
TOB — CHHTETUYECKHX MPOM3BOAHBIX KyMapHHa (aueHo-
KyMapoJ-HUKyMaJIOH, —BapdapuH-HaTpuii u  Bapda-
PHH-HATPUH KIaTpar).

WneHTnduKamo aneHOKyMapoia B CyOCTaHIIMK U B
tabnetkax rmpoBomiaT MerogoM MK-cnekrpockonuu B
cpaBHeHHH co cTangapTHeiM MK-ciekrpom. [l ananusza
TabNETOK TPUMEHSIOT YD-CeKTpoPOTOMETPHIO, peak-
MU JTHA30TUPOBAHMUSA W a30coueTaHus. VcmbITaHus 10
rokazarelnto “PoacTBeHHBIE COSAMHEHNS MPOBOJISAT METO-
mom TCX. KommuecTBeHHOE ompeseneHre CyOCTaHIMH
MPOBOIAT AJIKAIIMMETPHUECKH. J[JIst 3TUX TabIeTOK TaKxKe
npumensieTcst YD-crekTpodoToMeTpus Py JAJIMHE BOJTHBI
306 uM.

[Ipu omenke kadecTBa TUIONOB WHKUPA OIPENEISETCS
COJICp)KaHUE JKCTPAKTUBHBIX BEIIECTB, PACTBOPUMBIX B
BOJIE.
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Jis KOHTpOJIs KayecTBa IpenapatoB BapdapuHa-Ha-
Tpus bpuranckas ®apmaxones UCIONIb3yeT METOAbl EB-
poneiickoit ®apmaxorien [103]. 3aech ke mpuBOAUTCS Ya-
CTHas CTaThs Ha KyMapHH Kak peaktuB (Coumarin R).

MeTtoabl aHaJIM3a KyMapuHOB TpPpaBbl JOHHHUKA Ji€-
KapCTBEHHOT'O

Jis BbIIIeNIeHUs] CyMMbI KyMapuHOB U3 TpaBbl Melilo-
tus officinalis (L.) Pall. Op1710 mpenIokeHO UCIOIB30BATh
SKCTPAKLMIO STUIOBBIM CIIMPTOM pa3IMYHbIX KOHLEHTpa-
U ¢ TOCIEAYIONIEeH ouncTkon xsiopodopmom. M3yuenue
KaueCTBEHHOT'O COCTaBa KYMapHUHOB MPOBOUIIN C UCTIOJb-
30BaHMEM Pa3IMYHBIX METONOB Xpomarorpadpum — Oy-
MaXXHOU, TOHKOCJIOMHONW U BDOXKX, xoTophie mo3BOIMIH
YCTaHOBHTH, YTO B TPaBe JOHHHUKA JICKAPCTBEHHOTO CO-
JEpKUTCA HE MeHee 6 MPOU3BOAHBIX KJlacca KyMapHHOB,
Cpeau KOTOPBIX clleAyeT oTMeTUTh Hamuuue 2H-1-Genso-
nupaH-2-oHa, ymOemnpepoHa, CKONOICTHMHA M APYTHX
coeMHEHUH. AHanmM3 KaueCTBEHHOTO COCTaBa KyMapH-
HOB, IPUCYTCTBYIOIIMX B CYXOM JKCTpaKTe, IMoKa3al, uyTo
OHU TPEJICTABICHBI YeTHIPHMsI IPOU3BOAHBIMU. [Ipu 3TOM
KyMapHH siBjsiercsi npeoonanaronmMm kak B JIPC, tak u B
cyxoM sKcTpakte [29, 104].

KavyecTBeHHbIit aHaJIN3 MPOU3BOAHBIX KyMapHHa, CO-
JepXKalUXcsl KaK B JKCTPAKTe, TaK U B JIEKAPCTBEHHBIX
(hopmax Ha ero OCHOBE: B TabieTKax “MenuIoTHH”, MasH,
npenapare “@DiokpaMen” MOXKHO IIPOBOAMUTH, UCIOJb3Ys
JUTSL OTUX TeNIel KaKk XUMHUECKHe, TaK B (PU3NKO-XIMHUYe-
CKHE METOIbI.

B kadecTBe XUMUYECKUX METOAOB HUICHTH(PHUKALIUY KY-
MapuHOB TpaBbl Melilotus officinalis (L.) Pall. ucrons3sy-
eTcst OOLIEeTIPUHATAS PeaKysl a30COUETaHHUs C TUA30KOM-
MIOHEHTOM, JIAKTOHHAsI 1poba [4], a Takxke Apyrue IBeT-
HBIE PEaKIUH. DTH CTIOCOOBI MOTYT OBITh HCIIOJIE30BAHBI B
merogax TCX m BX, a Takke HEMOCPEICTBEHHO IMyTEeM
MPOBENIEHHS] XUMUYECKUX PEaKINi ¢ N3BJICUYCHHUEM.

KauecTBeHHOE OmpesieneHre CyMMBI KyMapHHOB TIpei-
aoxeHo nposoauts Merogom TCX Ha miactuakax Cop-
O0¢un B cucteme OeH3011 — sTmianerar (1:2) ¢ mocnenyro-
el 00paboTKOW pacTBOpa CIUPTOBBIM PACTBOPOM IIEIIO-
YH W CBEKCHPUTOTOBICHHBIM PACTBOPOM ITHA30THPOBAH-
HOH cynb(aHUI0BON KUCIOTHI. IIsTHA MAeHTHPUIPYIOT
10 BeauuuHe Ry U kenToi okpacke. OIHAKO Kak yke
OBLTO OTMEUECHO, PEaKIus C AUA30PCaKTHBAMHU HECIICIIH-
(buuHa /I KyMapHHOB, K TOMY K€ 3HaUCHMS R HE BCeraa
BOCTIPOM3BOIUMEI, TIOATOMY IIEIECO00Pa3HO MPUMEHCHIE
TCX co cranmapTHBIM 00pa3oM MpeodaaroNiX COCIH-
HEHUH JaHHOTO KJacca.

[Ipu ucnonszoBannn YD-CrieKTpOPOTOMETPUN HJICH-
TU(QHUKAIMIO KyMapHHOB IMPOBOMAT II0 HAIUYHUIO IOJOC
MOIJIONICHUSI TIPU OMpPENEeNeHHBIX JIHMHAX BOMH. BOKX
[pearonaraeT HaxoKIEHHWE I[apaMeTpOB YAEp)KUBaHMUA,
Ha OCHOBaHHMM YEro MpenoKeH METOI OJHOBPEMEHHOIO
Ka4eCTBEHHOTO U KOJMYECTBEHHOTO aHAIN3a CyXOTr0 DKCT-
pakTa u Tabnerok “MenmioTuH”.

1 KONIMYEeCTBEHHOIO ONpeAeieHusT CyMMbl KyMapu-
HOB B YKa3aHHOM ChIpbE OBLIH MPEUIOKEHBI TAKUE METO-

IBI, KaK THUTPUMETpUS, TPaBUMETPus, (pOTOKOIOpUMET-
pusi, YO-criektpodoromerpust 1 BOXKX [104].
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i oueHKH comep)kaHusl KyMapuHOB B TpaBe Melilo-
tus officinalis (L.) Pall. MoxxeT OBITh TaK)Ke PEKOMEHI0BaH
YO-cniekrpodoTromeTpuueckuid MeTo. M3Bieuenue npo-
BOJISIT STWIOBBIM CITUPTOM O€3 MpeaBapUTEIFHON OYHCT-
ku. ConepxkaHue CyMMbl KyMaprHOB ONPEACIISIIOT B Iepe-
cueTe Ha YICNBHBIM MOKA3aTeNb MOIIOMICHUS KyMapHHa
IIpU JUIMHE BOJHBI 275 HM. [l SKCTpaKTOB JOHHUKA pa3-
paboTaHbI CTIEKTPO()OTOMETPHICCKHE METOIUKH OTpEre-
JICHUS COJEPKAHUS CYMMBbI KYMapHUHOB IIPU JJIMHE BOJIHBI
305 HM C UCIIOJIB30BAaHUEM Y/IEIBLHOTO IOKa3aTessl MOorIo-
meHus ckoronetuHa [24] u npu 330 HM mocie HarpeBa-
HUSI CO INENOYBI0 U PEAKIUU CO CBEKENPUTOTOBICHHOM
JIMa30TUPOBAHHON CyNb(haHMIOBOM KrcmoTou [105].

J1s cyXoro 3KCTpakTa JOHHMKA U TabneTok “Memnuio-
TUH UCIIBITAaHHUE TIO[UTMHHOCTH MOXKET OBITH COBMEIIECHO
C KOJIMYECTBEHHBIM OIPEeNIeHNeM KyMapuHOB METOIO0M
obpamnieHHo-(hazoBoii BDXKX. B kauecTBe BHYTpEeHHETroO
CTaHJapTa MNPEIJIOKEHO HCIONb30BaTh KyMmapuH. Jlis
WJACHTU(DUKAIIMA ~ UCTIONB3YIOT — XpoMmarorpadudeckue
CHEKTPHI YAEP)KUBAaHUS B COYETAHHM CO 3HAYCHUSMHU OT-

HOCHMTENBHBIX ~ ONTHYECKUX  ILIOTHOCTEH A254/220,

A317/254, A317/220 [106].
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With a view to optimization of the quality control of sweetclover herbs and the related preparations, which contain coumarins among the active substances,
methods used for the isolation and analysis of the compounds of this class — in particular, coumarin and furocoumarin — have been reviewed. The group of
recommended analytical techniques includes gravimetric titrimetric, and colorimetric analysis; UV and IR spectroscopy; and chromatography (GC and
HPLC).
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