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Ilpeocmasnen kpamkuil 0030p UCmMopuu CO30AHUSL XPOMAMOSPAPUYECKUX MemOd08 8
XUMUYECKOM aHAIU3e.

Paccmompenvt meopemuyeckue 0cHO8bl CMAHOAPMUZAYUU XPOMAMOSPAPUUECKUX MEMOO08
(TCX, BOXXX, I'X, MUKX).

Ha xonkpemmuwix npumepax noKa3aHo NPUMEHEHUe Kaxicoo2o U3 XpoMamocpaguueckux
Memo008 npu KOHmMpOJie Ka4ecmeda JeKAPCMEEHHbIX CPeOCms U JeKAPCMBEHHO20 PACMUMeNbHO2O
ChIpbAL.

Ommeuena pewarowas poib  XpoMamozpaguueckux Memooos Npu — AHATUMUYECKOM
obecneuenuu Papmayesmuieckoi pazpadomKu.

Kntouegvie cnosa: xpomamoepaguueckue memoovl, KOHMPOIb KA4ecmed, JIeKapCmeeHHble
cpedcmea, sanudayus, apmayesmuieckas paspabomra.

1. KpaTkmuii 0030p ucTopru co3aaHusi XxpoMaTorpagpuuecKkux MeTo/10B.

XpomaTorpadusi OTHOCUTCS K BBIJAIOIIUMCS OTKPBITUSM MPOILEIIEro CTOJETHs,
KOTOpbIE MpeoOpa3oBaliv KU3Hb YEJIOBEYECTBA, BCE HAYYHbIC TOCTHMIKECHUS XUMUH, (PU3MKH,
CO3/1aHHE HOBBIX MAaTEPUANIOB, BBIYMCIUTEIbHON TEXHUKU U, KOHEYHO, OUOJIOTHH, MEAULIUHBI
u  ¢apmanmu. Oco00 creayeT OTMETUTh, 4YTO OOJBIIMHCTBO pPadOT, YIAOCTOSHHBIX
HoOeneBckux mnpemMuii B MEPEYUCICHHBIX OONacTsX He ObUIM Obl BBIIIOJHEHBI 0e3
npUMeHeHHust XpomaTtorpaduu. OT0 pabOThl MO XUMHUU KApOTUHOUIOB, (HJIaBOHOB.
ButamuHOB A u B (I1.Kappep, K.Kyn — 1937-1938 rr.), monumnenTu0B ¥ BBICIINX TEPIICHOB,
BBIJICJICHUU TIOJIOBBIX TOpMOHOB (JI.Pyxuuka, A.bynenant — 1939 r.), aipeHOKOPTUKOUTHBIX
ropmonoB (T.Peiixmreiin, P.Xeitny, E.Kangen — 1950 r.), paboTsl 1o ropMoHam runodusa u
CHHTE3y NOJHIENTUAHBIX TopMoHOB (B.Jlpto-Bunbto — 1955 r.), crpykrype uHCynmHa
(®.Cenrep — 1958 r.), uccienoBanusi B 00JIaCTH XMMHUYECKOH CTPYKTYpbl pUOOHYKIIEa3bl
(K.Au¢uncen, C.Myp, B.Creitn — 1972 1.) [1,2].

Co3pmarenieM ke 3TOro MeTOJa SBISAETCS PYCCKH OOTaHMK M OMOXMMHMK Muxaumi
CemenoBuu LlBeT, KOTOpHIN Ha 3acenaHuy odOuiecTBa ecrecTBoucnbitaTeneii 14 mapra 1903
rojia caenan Jokian 00 OTKPHITUM HOBOTO METOJa Pa3/eNIeHus CIOXKHBIX cMecell «O HOBOM
KaTerOpHH aICOPOLIMOHHBIX SBJICHUN U O IPUMEHEHHH X K OMOXMMUYECKOMY aHanmu3y» [3].
OObexTamMM HUccleoBaHMUs ObUIM NPHUPOJHBIE BELIECTBA, COJAEpIKaIIMecs B pacTeHHsAX. B
nanpHeimem u3noxkenue M.C.L[BetoM HOBOTO OTKpBITHA ObUIO ONMYOJIMKOBAHO B
MoHOTrpapuu «XI0po(UIUTEI B PACTUTEILHOM U )KUBOTHOM Mupe» [4] u eme 62 Hay4HBIX
paboTax, B KOTOpPBHIX ObUIM C(HOPMYIMPOBAHBI METOAMYECKHE OCHOBBI METOJIa, BBEICHBI
OCHOBHBIC TIOHSITHS U TEPMUHBI HOBOTO METOJAa — «XpOMATOTrpadus», «XpoMaTorpamMMa,
«TIpOsIBIICHHE», «BbITeCHeHUEe». OH u3y4usn nOpurogHocth cBeime 120 ancopOeHToB,
BIIEPBBIE TPOBEJI «MOJU(UKALNIO» aJCOPOCHTOB HarpeBaHueM. Xpomarorpaduyeckui
meroq M.C.LBeT mnpuMeHHS Ui KOJMYECTBEHHOI'O aHalW3a, IMpelyCMOTPEB BBEICHUE
periepHBIX KOMIIOHEHTOB C IIeNbi0 uaeHTH(uKanmuu OecuBeTHHIX BemecTB [5]. s
NOJy4eHUsl OTAENbHBIX COEIUHEHMH MM ObUla YyKa3aHa BO3MOXKHOCTb HW3MEHEHHUs
HOJBIDKHOM (ha3el B X07€ Xpomarorpaduueckoro mnpoiecca (rpaJHeHTHOE JITIOMPOBAHUE), a
TaKkKe TI0Ka3aHa  BBICOKAas  pPe3yJbTaTHUBHOCTh  MHOTOKOMIIOHEHTHBIX  BapHUaHTOB
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xpomarorpaduu [6]. Taxxke pazpabortan ammapaTypy Ui SKHIKOCTHOH XpomaTtorpaduu.
[TomguepkHem, uto BbickazanHoe M.C. I[BeToM MHEHHE O HEOOXOAMMOCTH TOIBEPraTh
XpomarorpaduueckoMy aHalu3y BCE IHMIMEHTBI ISl YCTAHOBJCHHS UX coctaBa [4] B
JanpHelmeM ObIJIO TOJOXKEHO B OCHOBY il wuaeHTHdukaunu bBAB mnpu  Bcex
XpOMaTorpauyeckux MCCIEIOBAHUAX COCTABA JIGKAPCTBEHHOI'O PACTUTEIBFHOIO CHIPbS U
JIC, uto 6610 0OTMeueHo HoOeneBCKuMH MpeMUsiMH, YKa3aHHBIMU BBIIIIC.

Pacimmpennem uccieoBaHuii Mo XxpoMaTtorpaduu SBUIOCH OTKPHITHE XapbKOBCKUMHU
YYEHBIMU — COTpyAHHKaMu MHcTuTyTa DKcnepumeHTanbHoit dapmariu (B AanbHeimeM —
XHUX®U, BHUUXTIJIC, THIJIC) Huxonaem ApkaabeBuuem M3mainoBeiM 1 Mapuam
CumxoBHoii Illpaiibep mownxocrounoii xpomamospaguu — HOBOKH (GOPMOI peanu3aIum
XpoMaTorpaduiyeckoro mpoiecca, Korjaa noABmKHas (pasza 3akioueHa He B KOJIOHKE, a UMEeT
¢dopmy minockoro cnosi. Pabora «KamenbHO-xpoMaTorpaduueckuii MeToJ aHalu3a M ero
npuMeHeHue B (apmanum» Oblia omyonukoBaHa B 1938 roay B xypHane «Dapmanus» [7]. B
BBIBOJIaX CTAaThU ABTOPHI OTMETWUJIM , YTO B pa3pabOTAHHOM HMMH METOJE «pa3JeleHUs
BEIIECTB 0 30HaM HAOIIONAeTcs B TOHKOM cCJO€ COpOEHTa», 4To (DaKTHUECKH SBISETCA
OIIpeieIeHUeM TOHKOCIOMHOM Xpomarorpaduu, B KOTOPOH B KayecTBE HEMOABHKHON (a3bl
UCHOJB3yeTCs TOHKMH CJIOH  copOeHTa, HAHECEHHBIH Ha IUIOCKYIO  IOJIOXKKY.
Bocnpoussenenune mnepBoit pabotst H.A.M3maitnoBa u M.C.ILpaiibep mnpuBeneHble B
onHOMMEHHOH cTatbe B Opommope «H.A. M3maitmoB u M.C. Ilpaiibep «OtkpeiTue
TOHKOCIIOWHON xpomartorpapum» [8] mosomwim bepeskuny A.I'. cpenath BBIBOL. «
pe3yibTaThl aHajlM3a MO3BOJIAIOT YTBEPXKJIaTh, YTO B paboTe BIEPBBIC OMHCAHA HE TOJBKO
TCX (Ha He3aKpeIIEHHOM CII0€ COPOEHTA), YTO SIBJISAETCS OOLICPU3HAHHBIM, HO TaKXKe
crenyroonme ee BaHble BapuaHnthl: 1) kpyroBas TCX, 2) ¢ponransHas kpyroBas TCX, 3)
amoeHTHast kpyroas TCX wu 4) BapuaHT (poHTaIbHO-MIOEHTHON KpyroBoi TCX». B
Ka4yecTBe aJCOPOEHTOB ObUTH MCIOIb30BaHbl KaK IUIACTUHBI C 3aKPEIJICHHBIM CJIOEM (UPMBI
«Merk», Tak M TUIaCTHHBI ¢ He3aKpeIuIeHHbIM ciioeM Gupmbl «Merk». TToamxHomi (a3oi
CITYXKHJI 3THUIIOBBIN cIUPT (pEeKTH(HKAT).

B nacrosimee Bpemst npuoputer H.A. M3maiinosa u M.C. Ilpaiibep B otkpbiTin TCX
MOJTBEPXKIACTCA BCEMHU HCCIENOBATEIsIMM, pPAa0OTAIOMMMU B 3TOM o0macTu, O YeM
cBueTesnbeTBYeT MoHorpadus O.11ltans, B mepBoM HM3aHMKM KOTOPOW MPU3HAH NPUOPHUTET
XapbKOBCKUX YUYEHBIX, IPUBEICHBI IIUTAThI U PUCYHKH U3 uX padoTsl [9-10].

B 1941 roay anrauiickumu uccnenoBatensiMu A.Maptun u P.Cunx paspaboran meton
YKHJIKOCTHO-)KMJIKOCTHOH (pacnpeienuTenbHoi) Xxpomarorpaduu Ui pasielieHusl cMecei
aMHHOKUCIOT, uto B 1952 rony Obiio otmedeHo HoOGeneBckoit mnpemueit. B xoxe
UCCIIeIOBAaHUsT aBTOpaMHU ObLIO OTMEUYEHa BO3MOYKHOCTh NMPUMEHEHMs B HCCIICOBAaHUIX B
Ka4yeCTBE HOCHUTEINS IMOMHMMO CHJIMKAress LEJUII0JI03bl, YTO MPHUBENIO K CO3/IaHUI0 aBTOpaMU
OymaxHoi xpomartorpadpuu B 1944 rony. Meron Hamien IIMPOKOE MPUMEHEHHE, O YeM
cBuzerenbcTByeT Oonee 40 moHorpaduit mo npumenenuto bX, B aHanmM3e pacTUTENBHOTO
cbIpbsi, BAB, KOHTpoJIe KauecTBa JEKapCTBEHHBIX CPEICTB U OCBEILEH B KAUTAJILHOM TpPYie
YeXOCJIOBAIlKUX yYeHbIX MoJ obmei penakiueir .M. Xaiica u K.Maneka «Xpomarorpadus
Ha Oymare» [11], Bermenmem B 1957 rogy u M31aHOM Ha PyCCKOM SI3BbIKE IMOJ pel. K.O.H.
M.H. 3anpomeroBa [12]. Knura coctout u3 2-x yacteid — o0Iieii u crenuaibHoi. B o0miei
YacTH NpPUBEJEHA KJIACCUPHUKALMA XpOMaTorpauuyecKux METOJOB M  HPOSBICHUS
XpOMaTorpaMM, a Tak)Ke KpaTKHi BBIBOJ, OCHOBHBIX YPOBHEH Teopuu XpomaTorpaduw,
00CyX/IeHbl BOIIPOCHI CBSI3U MEXJY CTPYKTYpoil. PaccMoTpeHsl Gu3nueckue, XuMU4ecKue u
OuosIornYeckue MeTo bl OOHAPY)KEHUS MATEH Ha XpoMaTorpammax, CriocoObl 3II0MPOBAHUS
U METOJbl KOJMYECTBEHHOTO OMNpEIENCHUs 3THUX KOMIIOHEHTOB IOCIE€ MX H3BJICYCHHUS.
[lokazana BO3MOXKHOCTh TpemapaTHMBHON Xpomarorpaguu Ha Oymare M Ha IOJIOCKaX
Le/UTIoNI03bl. B cnenuanbHON 4acTH, KOTopash COCTaBiIA€T OOJBLIYI0 YacTh TEKCTa,
paccMOTpEHbI Cllydau KOHKPETHOTO MPUMEHEHUs Xpomarorpaguu Ha Oymare K OTJeIbHBIM
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KJaccaM coeuHeHHH (aMUHOKHWCIIOT, TENTHIOB, YIJICBOIOB, alKaJOHWJOB, CTEPOHIOB,
(GeHoJI0B, apoMaTHYecKHMX U ann(paTHYEeCKUX KHUCIOT, a30TCOMACPXKALIUX TI'eTEPOLHUKIIOB,
NyPUHOB U MUPUMHUIMHOB). bymakHas xpomaTorpadus chirpaia OOJBLIYIO POJIb B aHAIN3E
JmeKapcTBeHHBIX cpeactB B 1944-1960 rr., HO B JanbHelieM Oblla BBITECHEHA
TOHKOCJIOHHOHI XpomaTorpadueii.

3HaMeHaTeIbHON BeXoil B pa3BUTUU Xpomartorpaduu Obulo coznanue A.MapTHHOM H
3./xerimcom B 1952-1953 rr. Merona ra3o-kuakoctHor xpomartorpaduu (I7KX) u teopun
paszieneHus BEIIECTB TEPMHUH «TEOPETHUECKUX TapEIOK».

B co3panun BhicokoddexTrBHOM kuaKocTHOW Xpomatorpaduu (BOXKX) npunsum
y4dacTue psjl y4eHBIX, HO OCHOBHYIO pouib chirpanu L. Xopsar (CILHA) u [[x. Kupxmua
(BenukoOpuranus), pa3paboTaBline HE3aBUCHMO JPYr OT JIpyra OCHOBBI Metona BDOXKX, a
1. XopBat co3nai nepBbiii BHICOKO3(P()EKTUBHBIN KUAKOCTHON Xpomartorpad, MpeayoxKul u
pazBui BOXKX ¢ obparienHoi ¢pa3oii.

Hocrarouno mojoapiM MeronoM Kak B Bapuante TCX, tak u BOXX sBnsercs
MUIEJUIIpHas XpoMaTorpadus, MOABMXXKHON (a30ii B KOTOPOH CIIy)KaT MOBEPXHOCTHO-
axtuBHbie BemiecTBa ([TAB), a cramuonapHas ¢asza takas sxe kak npu TCX mmm BDXKX.
Pa3Butue mMuneusipHoi XpoMaTorpaduu Kak cCaMOCTOATEIBHOTO METO/a aHaJIM3a HayajaoCh
B 1979-1983 rr. ¢ paboT AMcTponra ¢ coaBTopamu [13-16], koToporo cuuraroT ocHOBaTeIeM
ATOr0 MeETOJla. YYEHOTO, HayuHBIi HWHTEpeC KOTOPOro - HCCIEIOBaHMUS MHULEIISIPHOTO
KaTanusa u Jp. crnenuduueckux 3pdexroB Munemsipubix pactsopos I[TAB. B nacrosimiee
BpeMsI IPUMEHEHHUE 3TOr'0 BUJIAa XpoMaTorpauu CBA3aHO HE TOJBKO ¢ ero 3(p(eKTuBHOCTHIO,
HO W pEIICHUIO 3aJay «3eJCHOW» XMMHU — B COKpAIICHUU HCIOJB30BAHUS OIACHBIX
opranmyeckux pactBoputeneir [17]. Ilpm odToM 3amMeHa ONACHBIX OPraHUYECKHX
pacTBopUTENel JaeT U SKOHOMHYECKHH 3(p(eKT, T.K. YTUIU3AIMS UCTIONb3YEMbIX HEBOTHBIX
pacTBOpuUTEINEH CBsI3aHa C JOTIOTHUTENILHBIMU 3aTpaTaMHu.

OTmamuM JaHb BO3MOYKHOCTSIM TIPENapaTHBHOTO (TEXHOJOTMYECKOT0) MPHMEHEHUS
xpomatorpaduu B noaydeHud bAB MeTo10M HOHOOOMEHHOM XpomaTorpaduu - TEXHOJIOTUN
NOJYYeHHS aJKaJOUA0B (ONMUHHBIX, IYPHHOBBIX, TPOMaHOBBIX) [18-21] m monmammaHBIX
COpOEHTOB, CO3MAaHUU psga (UTONpPENnapaToB, COAEPXKAIIUX (PIABOHOUAB], KyMapuHBI,
aHTpaxuHOHBbI [22-24], Tepnenounbl [25], wHcynmunbl [26], dochomunuaer [27] a ¢
CO3/IaHMEM TEXHOJIOTUYECKOTO O0OpYAOBaHMs C HCHOJb30BaHHWEM mpenapaTuBHONH BDKX
[25]. OcHOBHBIM mpHMeHEHHEM XpoMaTorpaMueckKuX METOAOB B (apMallud U MEAUIMHE
SBIISICTCSA QHAJUTHKA, & KOHKpETHEe — aHAIUTUYECKOe 00ecleYeHue CO3JaHus U KOHTPOJIS
kadecTBa JekapctBeHHbIX cpeactB (JIC). Hu ommH aHanmuTHueckuié METON HE MOXKET
KOHKYpHUPOBaTh M0 3(h(EKTUBHOCTU pa3JesIeHHs CI0KHBIX MHOTOKOMIIOHEHTHBIX CHCTEM, a
TaKXkKe M0 YHHBEPCAJIBHOCTH U IIHUPOTE MPUMEHEHHUS. DTO MOCIYKUIO OCHOBON MPUMEHEHUS
Xpomarorpauyeckux METOJ0B B KOHTpoJsie npousBozctBa JIC: aHanu3 MCXOAHOTO CHIPbS,
aHaJIM3 NPOAYKTOB HAa BCEX TEXHOJOTMYECKHX CTAAMAX, aHAJIU3 U KOHTPOJIb BPEIHBIX
BEILIECTB B MPOM3BOJICTBEHHBIX MMOMELIEHHUIX U UX BbIOpoca B aTMocdepy, aHanu3 YUCTOTHI
000pyI0BaHUsA, KOHTPOJIb KayecTBa rotoBbiX JIC, B T.U. U YCTaHOBJIEHUE UX CTAOMIBHOCTH,
CPOKOB TOAHOCTM M YCIOBUI XpaHeHus. Takke — HpUMEHEHHs XpomaTorpaduu mnpu
poBeeHUN (apMaKO-KMHETHUYECKUX HCCIIEIOBAaHUN M H3ydeHuu Mmetabonuzma BAB npu
CO3JIaHUU TOTOBBIX JieKapcTBeHHBIX (hopM (['JID) ¢ onTuManbHBEIM COCTaBOM JACHCTBYIOIINX
U BCIIOMOTaTeJbHBIX BEIIECTB, JI0KA3aTEIbCTBO OMOAKBUBAJIEHTHOCTH IpENapaToB-
TeHEPHUKOB, 4TO OyJIeT paCCMOTPEHO JlaJee.

Mertoasl  xpomarorpaduyeckoro pasgeneHus BBedeHbl kak OOmume Cratbu
«Dusnueckue U HU3NKO-XxuMU4eckre Metosl aHamu3a» B E® u 'Y Jlononnenue 3, 4to
JaeT BO3MOKHOCTh TPUMEHATh o0Iue TpeOboBaHMS JUIs BCEX XpOoMaTorpapuyeckux
METOJIOB, a IPUHLUIBI pa3JiesieHus1, 000pyJ0OBaHUE U METOJUKH ONKMcaHbl B OOLIUX CTAThSX.
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2.Teopernueckue ocHoBbI cTanaapTuzanunu TCX, BOXKX, I'X

Hauunas c otkpsitusa merona TCX xapbkoBckumu ydeHbiMu H.A. M3mailnioBbIM U
M.C. Ulpaiibep xpomarorpaduyeckne meroabl noiayuwin passutue B crtenax [HIUJIC,
XapbKOBCKOI'O HALlMOHAJIBHOIO yHHMBepcuTeTa uM. Kapasuna u HayuHo-3kcnepTHOM
¢dapmakoneiinom nentpe, HUM HAH VYkpaunsi, H®aV, JIbBoBckOM H 3amopokCKOM
MEYHUBEPCUTETAX U JIp.

OcHOBHbBIE HaINpaBJI€HUs, KOTOpBIE pa3BUBAIOTCH, CBS3aHbl CO CTaHAAPTH3ALUEH
XpoMaTorpauyeckux METOJO0B B AHAJUTUYECKOM OOECIIEYEHHWU CO3JAaHUSI M KOHTPOJIS
KauecTBa JICKAPCTBEHHBIX MPENapaToB, BBHIMOJIHSIIUCH O] PYKOBOJACTBOM ui.-kopp. HAH
VYkpaunsl B.I1. T'eopruesckoro, npodeccopos A. U. I'puzony6a, JI. I1. Jlorunosoii u C. H.
KoBanenko, ct.H.c. A. A. 3unuenko, A. 0. Kynukoga, I'. B. I'eopruesckoro.

2.1. Tonkocnoitnas u 8vicoK0I(pheKkmusnan HcuOKOCMHAA XPomamozpagus

B paMkax BbINOJIHEHHS O3TOM 3aJauyd  pa3BUBAJIUCH CJIEAYIOLIUME OCHOBHBIE
HaIlpaBJICHUSA !

1. Crannmaprusaius noABwKHBIX (a3 ([1D).

2. Ontumwuzanus pasIeieHusl.

3. Xapakrtepuctuka copbeHtoB u [I® mno wMexanmsmy XxpomarorpaduvecKkoro

pasfeneHusl.

4. Co3znanue €MHOTO AIIIOOTPOITHOTO psana OJIHOKOMIIOHEHTHBIX u

MHOTOKOMIIOHEHTHBIX [1D.

5. Crannmaptuzanus TCX-mnactul ams papMakoneliHOro aHamu3a.

6. BocnpousBoaumocTs BeauuuH Ry.

2.1.1. Cmanoapmusayus 11D

[TpeniosxkeHo moHsTHE (PYHKIMOHAIBHOM ycTolunBoCcTH (DY) OMHAPHOMN MOJIBUKHOM
¢as3er (I1D) u BBenena ¢ynknus ycrodumBoctH [34], xoropas mns TCX xapakrtepusyer
MPOLIEHTHYIO JIOJII0 M3MeHeHus 3HaueHud Ry Ha ywactke ot O go 0,1 oOGbemHo#t gonu
aKTUBHOTO KomnioHeHTa [1® B pa3Hulle 3Ha4eHH Ry B ABYX YUCTHIX pacTBopuTeisix 1 u 2:

Yem menbine BenmuunHa @Y, Tem Oosiee ycTOHUMBHI (M BOCIIPOU3BOAMMEBI), TIPH MTPOYUX
paBHBIX YCJIOBHSX, 3HaU€HUS R JaHHOTO coenuHeHUs B naHHOW OuHapHoil [1dD Ha maHHOM
copbente. C 3T0if TOUKM 3peHHs, Hanpumep, 3HaueHus: Ry B Ounapubix [1® renran-OeH3on
ropaszio ycToiurBee u BoCpou3Boaumee, yeM OnHapHbix [1P O6enzon-sTunanerar.
Ri(0.D)-Ry

Ri2—Rn1

Awnanoruynoe (1) Beipaxkenue it OV depe3 00beMbl yAEpKHBAHUS UMEETCS U VIS
KOJIOHOYHOM XpoMaTorpaguu.

QOyHKIIMOHAIBHYIO YCTOWYMBOCTh HEOOXOOUMO 00s3aTENbHO  YUYHUTHIBATH IPH
pa3pabotke meroauk TCX nis BBEACHHS WX B aHAIMTUYCCKHE HOPMATHUBHBIE TOKYMEHTBI
(AH/). B nmpotuBHOM ciy4ae, BenW4MHBI Rf OyAyT IJIOXO BOCIPOHM3BOAMTHCS B Pa3HBIX
n1a0opaTOpHSIX.

2.1.2. Onmumusayus pazoenenus

2.1.2.1. BunapHule noosudicHvle gazovl

Teopernyeckn OOOCHOBAHO M HKCIEPHUMEHTAIBHO IOATBEPXKACHO CYLIECTBOBAHUE
JMHEWHOUW 3aBUCHUMOCTH MEXIy BelWYMHAMU Ry AByX pasHbix coeauneHuit (X u Y) mpu
u3MeHeHnH coctaBa OunapHou 1D [34-36]:

Ry =k R +b )
JluneitHass 3aBHCUMOCTH (2) XOpOIIO BHIMOJHSETCS B pa3iM4HbIX OuHapHbIX [1D.
JlanHO€ ypaBHEHHE OBLIO HMCIOIB30BAHO JUIS ONTHUMH3AIMK pa3ielieHus B OMHapHbIX [1D
[34-36].

2.1.2.2. Tpexxomnonenmmuvie HOOSUMNICHbIE ha3bl

DY = -100% (1)
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VpaBHeHue (2) MO3BOJMJIO TAaKKE MONYYUTh BAXKHBIA TEOPETUYCCKUH BBHIBOJ —
yIy4lieHue paszeneHus B TpexkomnoHenTHo# [1® 123 mno cpaBHenuto ¢ OuHapHbiMu [1D
12, 13 u 23 BO3MOXXHO TOJILKO B TOM Ciydyae, ecid B 3THX OuHapHbeix 1D wumerorcs
aKCTpeMyMbl yaepkuBaHus [37]. Tonbko B 3TOM cilydae MPOMCXOIUT PacIIUpeHHe 00IacTu
3HaueHWi Ry (a, 3HAYUT, W yAy4IICHHE pa3JCiCHUS) IO CPAaBHCHHIO WCXOIHBIMHU
ounapubivu [1®. D1oT pe3ynbrar 06001aeTCst U Ha O60JIbIIee YHCIO KOMIOHEHTOB [1D.

JIaHHBIA TEOPETUYECKH BBIBOJ HEOOXOIMMO YUMTHIBATh IPH BHIOOPE PacTBOPUTENCH
s MHorokoMmmnoHeHTHbIX [I®. Hanpumep, tpexxkomnonentHas II® renran-OeH301-
STUJALETaT HE HMMeEeT MpeumyiiecTB mnepen OunapHeimMu [ID renran-Oenzon, OeH3oI-
sTUANeTaT M OEH30JI-3TWIIAleTaT, MOCKOJbKY B 3THX OuHapHbeix I1® nHe nabmromarorcs
akcTpeMyMsbl Ry nim Ry [37].

2.1.3. Xapaxmepucmuxa copbenmog u IID no mexanusmy xpomamozpaguieckozo

pasoenenus

Jig  XapakTepuCTHKH  COpOSHTOB M MOABIKHBIX (a3 MO  MEXaHU3MY
Xpomartorpaduyeckoro pasaeneHus ObUlM pa3BUTHl MoJellb €IUHOro aacopOLUOHHOIO
nenrpa (MEALL) u Konuenmus apdexruBHOi KoHeHTparmu [1D.

Januble Mosienu (CM. HUKE) OTMPAIOTCSI HA U3BECTHOE ypaBHeHHE COYEBUHCKOTO ISt
ounapuoii [10 [38, 44]:

Ry =lgk =a,-a,-1gC, (3)

rine C — KOHIIGHTpAIYsl aKTHBHOTO KOMIIOHeHTa OunapHoii [1D.

VuurteiBasg, 4ro corimacHo nanHeiM lllatma [40], mpsmeie (3) s poACTBEHHBIX
COE/IMHEHUI TIepeceKaroTcsl B OAHOM Touke [-D1, Do), T.e. Mexy mapamu K03 PULIUEHTOB g
U a1 Pa3HbIX BEUIECTB CYLIECTBYET JTHHEHHAS KOPPEIISIIHS:

ao = bo—bo - a, (4)
rae napamerpsl Dy u D — MHAUBUIYaTBHBI IS KaXKI0T0 COpOEHTA.

Beumi mpoBeseHbl SKCIIEpUMEHTAIbHbBIE UCCICIOBAHUS TI0 TPUMEHUMOCTH YpaBHEHUS
(3) ans onmcaHus BEMUYUH yJepKUBaHus B OnHapHbIX [1D.

2.1.3.1. Onucanue 3asucumocmu Ri — cocmae noosudxcnoil ¢pazvl npu 3uauenuu Ry 6

00HOM U3 pacmeopumereil, OIUSKOM K HY/IHO

Hawnbonee npakTryeckn BayKHBIM BUAOM OMHApHBIX [1D sBIAIOTCS Takue, B KOTOPBIX
OIMH W3 pacTBOpUTENel sBusercs pasOaBuTeneM, T.e. 3HaueHHs Ri wucciemyeMbix
COCIMHEHMH B HEM OJHM3KO K Hymo. B 3ToM ciaydae Hamboiee MpOCTO pEryaupoBaTh
yIACp)KUBAaHUS HCCIIEAYEMBIX coenHeHnid. [lokazano, 4to s Takux ouHapHbix [1® mpocroe
ypaBaeHne CoueBuHCKOro (3) Iydle ONMCBHIBACT JKCIEPUMEHTANBHBIC 3aBHCUMOCTH
yaepKuBaHUsl OT cocraBa OuHapHOW [1®D, yem Oosee cioxHble ypaBHeHHs Ocuuka u
Cuaiinepa-Sponeka [40]. D10 nmano BO3MOXHOCTH ONUPAThCs Ha ypaBHeHue (3) B
JaTbHEHIIINX TEOPETHYECKUX UCCIECTOBAHMSIX.

2.1.3.2. Mooenv edunoco adcopbyuoHHo20 yermpa

Hawnbonee BaxxueiMu copbentamu B BOXKX siBisirorcsi okcuanbie copOeHTHI (0OBIYHO
CHJIMKAreiib) C NMPUBHTHIMH OPTaHHMYECKHMH TpyNIamu. V3BeCTHO, 4TO OKOJIO IMOJOBHHBI
NOBEPXHOCTH OKCHJHOTO COpOeHTa OCTaeTcs He3akphIToil. OCHOBBIBASCH Ha 3TOM
TEOopeTHUYECKH 000cHOBaHAa Moaesb equHOro aacopounonHoro nenrpa (MEALL) [41, 42] —
xpomarorpadupyemas MOJIEKyIa aJCOpOMpPYeTCss OJHOBPEMEHHO Ha HECKOJBKHX THUIIax
aJICOPOIIMOHHBIX LEHTPOB. JTa MOJEIb MPUBOIUT K YPaBHEHHIO, KOTOPOE MOKHO
paccMmaTtpuBaTh Kak 00001meHHoe ypaBHeHHe COYEBHHCKOTO JJIsi MHOTOKOMITOHEHTHBIX [1D:

n
Ry =lgk' =a->"b, -1gC, (5)
i=1
rae Cj — KOHIIEHTPALMX KOMIIOHEHTOB N-KOMIIOHEHTHOU [1D.
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HOKaSaHO, 4YTO MHOTOMCPHBIC IINIOCKOCTH, OIMUCBIBACMBIC JaHHBIM YPABHCHUCM [JId

pa3HbIX COEAMHEHUI B OJHOM M TOM € MHOTOKOMIOHEHTHOM [Id, nmepecekarorcst B OJHOU
touke [-b1, -by, ...-bp, bo] [41]:

ao:bo_zbi "8 (6)
i=1

rie napameTpsl Do u by — nHIUBUIYanbHBI 111 Kaxkaoro copOeHta. YpaBHenue (6) siBiseTcs
o0o6rmiennem ypaBuenus Illarna (4) mis Ounapubix [1® Ha ciaydail MHOTOKOMIOHEHTHBIX
[1D [44].

VpaBueHus (5-6) BBIMOIHSIIOTCS HA BCEX TUMAX MPUBUTHIX M HEIPUBUTHIX COPOCHTOB B
pa3n4YHbIX MHOTOKOMIOHEHTHBIX [1D [41, 42, 43, 44].

Koadoummentsr bj mmerorT Qusnueckuil CMBICT MAPIHAIBHBIX AIIOUPYIOIUX CHII
komnoneHToB [I®. U3 ypaBHenus (5) cieayer (M 3TO MOATBEPIKIACTCS SKCIIEPUMEHTOM
[45]), uTO BCe KOMIIOHEHTHI MHOTOKOMIIOHEHTHOW [I® sBISAIOTCS aKTUBHBIMU (XOTS U B
pa3Hoil CTENeHM), M MOHATHUS «IPsAMO(Da3HBIA» U «OOpalleHO-(Pa3Hbli» COPOSHTBI HOCST
ycinoBHBIA XapakTep. KoadduuueHTsl D TO3BONSIOT TakkKe KOJIMYECTBEHHO OIICHUTH
XpOMaTOrpauIecKyo reTeporeHHOCTb COPOEHTOB M MOTYT OBITh HCIIOJIB30BaHBI JUISL MX
CTaH/1apTU3AIHH.

2.14. Co3nanue eIMHOr0  JJIIOTPONHOIO  Psa  OAHOKOMIIOHEHTHBIX H
MHOTOKOMIOHEHTHBIX I1D

Teopernyeckn 0OOCHOBaHa M HKCHEPUMEHTAIbHO moATBepkaeHa KoHuenuus
3¢ PeKTUBHOI KOHUEHTpPauuu MHOrokoMnoHeHTHOH [IdD [44]. [laHHas KoOHUENIHS
OCHOBAHa Ha TOM IPEIIOJI0KEHNH, YTO yJAepKUBaHUE B MHOIOKOMIOHEHTHOH 1M moxer
ObITH OmMcaHo MpocTbM ypaBHeHHeM CoueBuHckoro (3) mnst OunHapubix 1D, HO TONBKO
BMECTO KOHIIGHTpALlMM AaKTHUBHOTO KOMIOHeHTa OuHapHoil IId B 3TOM ypaBHEeHMHU
¢durypupyer Hekas «3((eKTHBHAS» KOHIIEHTpalms MHOrokoMmnoHneHTHou [1® B mepecuere
Ha OJIMH U3 KOMIIOHEHTOB 3T10oM [1D.

Maremarnuecku 3T0 o3Hauaer cienymouiee. B 6unapueix I[1d 12 u 13 BeimonHsAOTCA
JTUHEeNHHbIe 3aBUCUMOCTH COUEBUHCKOTO:

Ry (12)=a, -b, -1gC,
Ry (13)=a;, —b, -IgC,

C Ttoukm 3penus Konuenmuu 3¢QGeKTUBHON KOHLEHTPALMH, B 3TOM Ccllydae
ylepxuBaHue B TpexkoMnoHeHTHo [1d 123 onuckiBaeTcst ypaBHEHHEM:

Ry (123)=a, b, -lg Cagbgb (8

VYcraHoBineHo, uro 3¢ (eKTUBHAs KOHUEHTpauus TpexkoMnoHeHTHOH IID C,yy
HaXOJIUTCS U3 COOTHOIICHUS:

C,p =C, +100 %)% . C /0 9

OTH ypaBHEHHsI MOTYT 000011aThcs Ha cirydaii Jito0oro yuciaa KoMnoHeHToB 1.

Konnenuust >¢pQpeKTUBHON KOHIEHTpAllMM MO3BOJISIET HE TOJIBKO IMPOrHO3UPOBATH
BEJIMYUHBI yJIEPKUBAHUS B MHOTOKOMIOHEHTHbIX [I® no manuHeiM OunapHbIxX 11D, HO M
IIOCTPOUTDH €IMHBIN AIIOOTPONHBIN P OAHOKOMIIOHEHTHBIX 1 MHOTOKOMIIOHEHTHBIX [1D.

2.1.5. Cranpaprusanus TCX-nnacTus s papMakoneiiHOro aHajamu3a

bbuto mokaszaHo, yTO 3HaueHHs Ry Ha IUIACTMHKAaX HEKOTOPBIX M3TOTOBUTENEH MOIYT
OUYCHb CWJIFHO BapbHpOBAaThCs B pamMkax oaHOoW ruactuHkU (mo 0.15), uto nemaer Takue
IUTACTUHKY HEMPUTOTHBIMHU JIIsl (hapMakoneiiHoro aHanusa [45]. [IpudnHoii 3TOTO SIBIISIETCS
oxasi CTaHIapTH3auusi HaHeceHus copOeHta [45]. Jlns crammaptu3anuu copOeHTa MO
OJIHOPOJHOCTH BeJIMUYUH Rf B paMKax OJHOM IUIACTUHKM HaMH BBEJEH COOTBETCTBYIOIIMN
tect B ['ocymapcrBennyro ®@apmaxoneto Ykpaunsl (['®Y). Paznmuuue Ri B pamkax omHoi
IUTACTUHKH HE JOJDKHO TpeBbimath 0,02.

(7)
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2.1.6. Bocnpou3BoauMocTh BeJJHYHH Rt

B pesynprare OONBIIOrO MEXIA0OPATOPHOTO HCCIEIOBAaHUS KadecTBa TabJIETOK
oucenrona (Bce obmactHeie ['ocmHcmekuun, 263 anteku, 337 oOpasuos, 128 cepuii, 8
npou3BoauTENeH) ObUIO MoKa3aHo [46], dYTOo BOCHPOM3BOAUMOCTH BEIWUYMH Ry
XapaKTepU3yeTcs CICIYIOUIMMU CTaHAApPTHHIMU OTKJIOHEHUsMH: SD(BHYTpU IUIACTHHBI) =
0.009, SD(mexny mmactunamu) = 0,031; SD (mexnay nabopatopusimu) = 0,11. Dtu
UCCIIeIOBAaHUs TOATBEPIKIAI0T TPEOOBAHUS K OJHOPOIHOCTH BEJIMYMH Rf BHYTPHU IIaCTHHOK,
BBeneHHbIe B DY [45], U cBUACTENBCTBYIOT O HEKOPPEKTHOCTH BBEICHHUS B HACTOSIICE
BpeMsl KOHKPETHBIX BeJInYMH Rt B crienndukanuy Ha JIeKapcTBEHHBIE CPEICTBA.

2.2. I'a3oBas1 xpomaTtorpadgusi

OnHuM M3 BaKHEHIIMX MOKas3aTenei KadecTBa CyOCTaHIMU SBISIETCS KOHTPOJb B HUX
OCTaTOYHBIX KOJIMYECTB OPraHMYECKUX PACTBOPUTEIICH.

JUis  KOHTpons »TOro mokaszareiass B Jjabopatopuu QapmMa4KoNeHHOTO aHaIM3a
dapmakorneitHoro neHTpa Obula 000CHOBaHA, pa3paboraHa u BBeneHa B neiictBue (1996 r.)
obmas crates «Jleryune opranuueckue mnpumecw» [47, 48], perimameHTHpyOLIas
conepxkanue 25 ocratounbix pactBopurenerr (OP). B 2009 r. Crares «OctarouHbie
KOJINYECTBA OPraHMYECKHX pacTBopuTeneii» Obiia BBeaeHa B Jlomosnnenue 1 T'®Y u
U3JI0KEHa B COOTBETCTBMM ¢ PykoBOACTBOM mo PeriiameHTanuy OCTaTOYHBIX KOJIWYECTB
opranmueckux pactopureneii CHM/ICH/293/95 Guidelines for residual solvents (manee —
OCTaTOYHBIC PACTBOPUTENH), YCTAHABJIMBAIOIIMX TIPEACIBbl COJIEPKAHUS PACTBOPUTEICH,
KOTOpbIE MOTYT OCTaBaThCsi B CyOCTaHIMSAX, BcrmomorarenbHbelx BemectBax u [JIC B
pe3yibTarte MPOU3BOJACTBEHHOro mpouecca. OCTaTouHble pPACTBOPUTENH HE HUMEIOT
TEpaneBTUUECKOTO ACUCTBUS, aaekBaTHOro AercTBUIO JIC M IOJKHBI yHanaThes 10 TaKou
CTereHu, 4ToObl  YAOBJIETBOPATH  TpeOoBaHusM  cneuMpukanuit  Hamnexamei
[Mpomssoacteennoii [Ipaktuku (GMP) nnm apyrum TpeOGoBaHHSM O Ka4ECTBY COACPKATHCS
B HT/I, KoTOpBIE MOATBEPIKICHBI TaHHBIMH MO0 0€30MaCHOCTH.

[IpuBeneH nepedeHb pacTBOpPHUTENEH, BKIIOUEHHBIX B PyKoBOJACTBO ¢ ykazaHHeM 3-X
KJIACCOB TIO CTENEHH TOKCUYHOCTH:

1) pacTBOpHTENH, UCTIOIL30BAHUE KOTOPBIX CIEAYET N30erars,

2) pacTBOPUTEIH, HCIIOIB30BaHNE KOTOPHIX JTOJKHO OTPAaHHYMBATHCS;

3) MaJIOTOKCHYHBIE PACTBOPUTENH, JUIsI KOTOPBIX HE TPEOYETCsl yCTaHABIMBAThH MPEAEIT
TOKCHUYHOCTH.

[TpuBeneHHas cxema UCHBITAHUHA NPU MIECHTHU()UKALUN U ONpPENesIeHUs MpelelbHOro
COJICp)KaHMsI OCTAaTOYHBIX pacTBOpuUTENei BKiItoueHsl B [ DY [47, 49].

2.3. Bammpanusi xpoMaTtorpaguyecKMx MeTOJAMK KOHTPOJSl  KayecTBa

JIEKAPCTBEHHBIX CPeICTB

ChopmynupoBansl  TpeOOBaHHS K  BOCIPOM3BOJUMOCTH  XpOMaTOrpaduueckoro
curHana B Tecte «lIpurogHocts XpomaTorpaguueckoi CHUCTEMbI» IpHU NPOBEJCHUU
KOJINYECTBEHHOIO ompeneneHus. [lanHple TpeOOBaHUS YBA3aHbI C JOMYCKAaMH COJCpPXKAHUS,
SIBJSIFOTCS. OCHOBOM BaJIMJAlIMOHHBIX KpuTepueB U BBeaeHbl B DY [48]. Ha ocHoBanuu
3TOro ObLIM pa3paboTaHbl CTaHJAPTHBIE MPOLEAYpPHl BaIUAALUU XPOMATOTpaPUUECKUX
METOJIMK KOJHMYECTBEHHOro ompezaeneHus [49], xontpons mpumeceidl [48] m ocraTto4yHbIxX
KOJIMYECTB OpraHuueckux pactBopurenedl [48]. s cymecTBEeHHOro COKpalIeHUs
XpOMaTorpauyeckoro BpeMeH! MpHU MPOBEACHUN KOJIWYECTBEHHOI'O ONpEAEICHUs, TECTOB
Ha OJHOPOAHOCTb JO3MPOBAHUS M PACTBOpPEHHE, Oblla MNpeaIoKeHa MEeTPOJIOTHYECKU
000CHOBaHHas1 poLelypa MpoBeaeHUs aHanu3a [45-49].

[TpoBeeHHBIE HCCIIEAOBAHUS TOCITYKHIIM TEOPETHUECKON 6a301 HIMPOKOTO BHEAPEHUS
XpoMaTorpauyeckux MeETOJIOB B CHEUM(UKAMM Ha JICKApCTBEHHBIE CpeICTBA U
IpEeBpaIleHus UX B PYTHHHbIE METO/IbI (hapMaKOTIEHHOTO aHAIN3a.

3. Teopernueckue ocHOBbI M7KX

332



3.1.Qu3uko-xumuueckas mooenv YOEPHCUBAHUA 6 MUUETIAPHOU HCUOKOCHIHOU
XxXpomamozpaghuu

I'pynmoii coTpyAHUKOB XapbKOBCKOTO YHHBEPCUTETA MO PYKOBOJCTBOM Ipodeccopa
JLIL JloruHoBoO# ObLTa MpeasyoKeHa MOETb YAEPKUBAaHUS HAa OCHOBE KBa3UXUMHYECKOM
KOHIICTILIMY MULIETIO00pa30BaHus: OCHOBA MOJIENH MpUBEAeHA Ha puc. 1. Mojenb okasanach
yIQUHOM Kak Ul ONMMCaHMs XpoMaTorpapuueckoro mpoiecca, Tak M B MpelIcKa3aTeNbHOM
YacTH — OHA TMO3BOJIAET NPOBOJUTH BHIOOP M ONTUMH3AIMIO COCTaBa MULEIIISPHON
NOJBMKHOM (a3pl, B TOM 4YMCIE€ W 32 paMKaMH IPOBEIACHHOTO MPEIBAPUTEIHLHOTO
skcnepumenta [50-53].

R,+S
® =

amm——

moaBumHAS dasa crannomapnas gasa
Puc.1. Pactipenenenue ananuta (A) MeXly MULEIUION U MOAUDUIIMPOBAHHON CTAIMOHAPHON
dazoit B MXKX

[IpemioskeHHass MOZIENb W3MEHEHHMS MMKpPOOKPYXKEHHs copOara OCHOBBIBAETCS Ha
CJICAYIOIINX MPEANOT0KEHUIX:

(1) copbat A B moaBMXHOU (ha3ze HAXOAUTCS B MUIIEIUIAX, COJCPIKAIIUX OPTaHUICCKHIA
MOAU(pUKATOP, W «COJIbBATUPOBaH» B MHICUIApHON rmiceBaodase | wmonekymamu
opraumdeckoro moaudukaropa (R) u n monomepamu I1AB (S);

(2) Ha MOBEPXHOCTH HETOBIKHOM (ha3bl cOpOAT HAXOIUTCS B HEKOHM «ITOJIyMHIICIIIE»
U «COJIbBATUPOBAH» ) MOJIEKYJIaMU OpPTaHUYecKoro Moaudukaropa u g Mmonomepamu [1AB;

(3) oprannveckuit MmogudukaTop R pacmpeneneH Mexay MULEIUISIPHON nceBnodasoi,
BOAHOHN ¢a3oif u Monucpunupoannoil I1AB crammonapnoii ¢azoil. BBumy otcyrcrBus
KOX(QQUIMEHTOB pacHpeiesieHuss OpraHuYecKoro MoAu(HUKaTopa MeEXAy BOIAHOH U
CTallMOHAPHOH (hazaMu, B MOJIENIN JIENIAeTCs MPEAIOJIOKEHHE, YTO 3TOT KOA(PPHUIHUEHT PaBeH
KOd(pPUIMEHTY pacnpeneraeHus MOoIu(pHUKATOpa MEXIy BOJHOW (a30i UM MULEIIISPHON
niceB0(a3oi.

V3MeHeHHe KOJMMYECTBAa MOJIEKYJl OpraHudeckoro wmoaudukaropa u IIAB B
OKpYXEHMH aHaJIUTa NpU MNepexoje IMOCIEAHEro U3 MOJBM)XKHON (a3bl Ha MOBEPXHOCTh
CTallMOHAPHON MOYHO IIPEJICTaBUTh YPABHECHUEM:

<AR,Sn>m <:><AR qu> +XR+yS , (1)

S
rie. x=l-p; y=n-q; X U Y- KOXpPHUIMEHTH, KOTOpbIE MOTYT MPHHUMATh Kak
MOJIOKUTETBHBIC, TAK M OTPUIATENILHBIC 3HAUCHUS; HHIEKCHI M U S OTHOCATCS K IMOABMKHOM

U CTaI[MOHAPHO# (pa3aM COOTBETCTBEHHO.
YpaBHeHue 3akoHa aeicTByromux Macc (3IM) mis peakuuu (1) MoxeT ObITh

NPE/ICTaBICHO KaK:
AR »Sl[RTST 2
[ARISn]m
rae: [S] u [R] — MossipHBIC KOHIIEHTpAIMU HECBS3aHHBIX OPraHHMYECKOTO MOIU(PHUKATOPA U
I[TAB B momsmwxuoit ¢aze; [ARSh]m u [ARySgls— MossipHBIE KOHIEHTparmu
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COJIbBATUPOBAHHOTO/COMOOMITU-3UPOBAHHOTO AHAIIMUTA B TOJBIKHOM M CTallMOHAPHOM
¢azax, coorBeTcTBeHHO; K — KoHCcTaHTa 3/IM.

daktop yaepkuBaHus K MOXHO BBIPa3HTh KaK OTHOIICHUE KOJIMYECTBA AHAINTA B
craiinoHapHoit ¢aze (N(A)s) K KOJUYECTBY aHATUTA B MOABHKHOHN (aze (N(A)m):

k = n(A)s _ |:AR qu :L
“n(A), [ARS,]

Ornomenne [ARpSq]s k [AR(Sy]m MoXkeT OBITH epenucaHo ¢ yaeToM KOHCTaHTHI 3/IM

©)

KakK.

AR S
[ p q]S — K[R]7X[S]*y (4)
[ARS,].
YuutsiBas paBHoBecre (1) MOXKHO 3amucaTh OCHOBHOE YPaBHEHUE MOJICIIH
YAEPKUBAHMUSL:

logk =const —xlog c,, +yflogcs +xlog(L+ (P —1)vs (cs —CMC)) + yBlog(l-B),  (5)
rne:  const=ylogK'+logK +log¢ (K'—= xoncranta 3/IM s peakiuu MHIIEIIO-
obpazoBanus [1AB, K — koncranta 3/IM 11l KBa3UXMMUUYECKON PEaKIMU TPU TEPEXOe

aHaJIMTAa C MOJBIKHOW Ha CTAllMOHAPHYIO (a3y); Cr, Cs — KOHIICHTpauu Moaudukaropa u
[TAB, cooTtBercTBeHHO, B MunemisipHoMm smoeHte; CMC — kputuueckas KOHIICHTpAIUs

MuIeIoo0paszoBanus; Ug — MonbHbIH 00beM ITAB (i SDS v, = 0.246 mons/n [54]).

Omnpenenennbie B pabore [52, 53] 3HaueHus mnapamMeTpoB X M Y OKasalucCh
OTpPHULIATENIILHBIMU, T.€. TPU TEpeXo/e aHaJUTa W3 TOABWKHOM (a3pl HA MOBEPXHOCTh
cTaumoHapHoi uucno mosekyn ITAB u cnupra-momudukaropa B €ro MHKPOOKPYKEHUHU
YBEJIIMUUBAETC.

VpaBuenue (5) MOXHO HCIOJIB30BAaTh JUIsi ONMUCAHUS yaepkuBaHus B MXKX mpu
OJTHOBPEMEHHOM BapbUpOBaHUM, Kak KoHUeHTpauuu IIAB, Tak M KOHLEHTpauuu
OpPraHUYeCKOT0 MOAM(HUKATOPA, OJHAKO I ATOr0 HEOOXOJUMBbI HE3aBUCHMBIC NaHHBIE O
XapaKTepUCTUKAX MULIEINIO00pa30BaHUs B IPUCYTCTBUH OPraHUYECKUX MOAM(PUKATOPOB.

B pa6orax [55, 56] ormeueHbl BBHICOKHE JIMHENHBIE Koppensiuu Mexay 10gC, u
log(1+ (P -1uvg(cg —cmc)), a rtaxke mexay pSloge, U flog(l— ), YTO IO3BOIIO

MPEIIOKUTE Il OMHMCaHus yaepkuBaHUs aHanuTa B MOKX ympolieHHOe 3BPHUCTHYECKOE
ypaBHEHUE
logk =a+blogcg +clogcg, (6)
oOajaroriee Xopolei onucaTebHON U MpeCcKa3aTeNIbHOW CIIOCOOHOCTHIO. [IpuMeHnMOoCTh
(U3HKO-XUMUYECKON MOJIENN YACPKUBAHUSI, OCHOBAHHON Ha KBa3MXUMUYECKOW KOHIICIIIHH
MUIEIO00pa3oBaHusl, TOKa3zaHa HJis psaga  (papMmameBTHUECKUX TMPEnapaToB CIIOXKHON
cTpykTyphl (B-OnokatopoB u OeH3AMA3eNMUHOB), HpeicTaBicHa B padore [56]. Kak u B
padore [51], paccuuraHHble 3HAUYCHHS KOAPPHUIUEHTOB X W Y Uil (papMalieBTUYECKUX
MpernapaToB 0Ka3aalCh OTPULIATEIBHBIMHU, YTO COOTBETCTBYET 0OJiee MIOTHOMY OKPYKEHHUIO
AaHAJIMTOB MOJIEKYIaMH MOJM(UKATOpA U MOHOMEpaMU Ha MOBEPXHOCTU CTAIMOHAPHON
(a3bl 10 CPaBHEHUIO C MOABUXKHOM (azoit [53].
3.2. Bausinue ounamuyecku MoOOUPUYUpOBAHHOU CMAYUOHAPHOU ha3bl HA

xXpomamoepaghuueckoe nogedenue gewecms 8 MIKX

XoTs mpeIoKeHHass MOAENb U MO3BOJISIET ONMUCHIBATH Mporecchl B MXKX, MHOXkECTBO
BOIIPOCOB OCTAaeTCs ele He n3ydyeHHbIMH. Harpumep, Kak BEIOpaTh COCTaB MOABMKHOM (hazbl
(mogxonpl, mpemnoxeHnsie B O BOXX, okazamuce He pabounmvu B MIKX). Taxoke
HEU3YYCHHBIM SIBIISIETCS. BOMPOC O BIUSHUHM JUHAMUYECKH MOJIUDUIIMPOBAHHOM
cTanMoHapHOM (ha3pl Ha Xpomarorpaduyeckoe MOBEIACHHE BEIIECTB, KOTOPBIH OCOOEHHO
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BAXEH IpU  BOCIPOM3BOAMMOCTM  METOJMK IPU  HCIOJIB30BAHMM  MMIEIUIIPHOM
xpomarorpaduu.

Ot Bompockl pemieHbl B padotax KymukoBa A.}O., BBIIOJHEHHBIX B COaBTOPCTBE C
corpynuukamu [Tl «YkpaumHckuii  Hay4yHbl  (dapMakoNeWHBI LEHTp KadecTBa
JIEKapCTBEHHBIX CpeNaTcB» M XapbKOBCKOI'O HALMOHAJIBHOIO yHHMBepcuTeTa umeHu B.H.
Kapasuna npu pa3paboTKe METOJOJIOTHYECKUX OCHOB M MPAKTUYECKUX PEKOMEHIAIUN MO
NPUMEHEHHIO METOJa MHULEIUIIPHOM KHJIKOCTHOW Xpomarorpaduu Ais OJHOBPEMEHHOI'O
oIpenieNeHus: TUAPOGUIBHBIX U THAPO(OOHBIX COETUHEHNH B MHOTOKOMIIOHEHTHBIX CMECSX
B H30KpaTUYECKOM pEXKHUME JJIIOMPOBAaHUSA, a TaKKe IOBBILIEHHE HAJIS)KHOCTU
BOCIPOU3BOJMMOCTH METOJAMK aHajn3a OMOJOTMYECKH aKTUBHBIX BEIIECTB M0 CPABHEHHIO C
aHaJoruuHbIMU MeToaukamMu O BOXKX [57].

ITpu pa3paboTke TeopeTuueckux ocHOB npuMeHenuss MOKX pemieHsl paj BOIPOCOB B
paMKax pa3BUTHsI U MOATBEPKIACHUS MPEAIOKEHHON MOAEIN U3MEHEHUSI MUKPOOKPYKEHUS
copbarta, [ ONpeieieHusl CeIeKTUBHOCTH copOenToB ¢ npuBuThiMu C8 u C18 rpynnamu,
ONpeNesIeHbl  XapaKTepPUCTHUKU  YAEPKUBAaHUS ~ BEIIECTB, OOOCHOBaHBl  IapameTphbl
CEJICKTUBHOCTH Pa3JeNICHHUs] MPH Pa3HbIX MEXaHU3MaX YIEpKUBaHMs, KJIACCH(PUIMPOBAHBI
KOJIOHKM TO BBIOpaHHBIM KPHUTEPHUSIM C MPUMEHEHHEM pAa3JIMYHbIX XEMOMETPHYECKUX
noxon0B [57, 58].

Jia u3ydeHus: CBOMCTB COpPOCHTOB € Lieibi0 M3 JAanbHeliero cpaBHeHHs Kynukos
A.1O. ucnonws3oBain paHee npeioxkeHHbi noaxon B O® BOXKX: B3aumoaeiicTBue aHaiuT-
CTauMOHapHas (a3a MOApa3JeNsUIM Ha psAl B3aUMOJAEHCTBHMA, a JUId MX OINpeAeTIeHUs
UCTIOJIB3YIOTCS BELIECTBA, NPH XpOMATOrpaUpOBaHUM KOTOPBIX B HX yICPKUBAHUU
npeobaasaeT TOT WIM MHOW THN B3auMmojeicTBuil. B tabmuue 1 mpeacraBieHbl TECTOBbIE
BEIIECTBA, [0 JAaHHBIM Y/AEPKUBAaHUS KOTOPHIX OBUIM PacCYMTaHBl COOTBETCTBYIOIUE
MOKa3aTeIN CEJIEKTUBHOCTH Ul COPOCHTOB Ha OCHOBE cuiMkarens ¢ npuButeiMu C18 u C8
IpYyIIIaMH.

Taoauna 1. TecroBble BenecTBa, XapakTEPUCTHKHU YACP)KUBAHUS U TapaMeTpPbl
CEJICKTUBHOCTH JIJIsl CPABHEHUSI COPOCHTOB

TecroBasi cmech XapakTepucTuka IToka3aTesb Ce1EKTUBHOCTH
BellecTB yaep:;KuBaHUS WIH pasaesIcHus
pasjieeHust

Hadranun K’ sagramma I'anpodobrOCTH
AHTpaneH Olasrrpanen/madrams I'unpodoOHast cCeNeKTUBHOCTD
OTundeH3on Oyrunbenson/ronyon MeTuieHoBas CEIEKTUBHOCTh
Tomyon
ben3soiinas kucnora Olgersoiinas k-Ta/copGHHOBas K-Ta Crepuueckas CEJIEKTUBHOCTh
CopOuHOBas KUCIOTA
bensunoselii coupr OlGersmonsii crmpt/Tomyor I'unpodunbHas CeIeKTHBHOCTD
Denon Olgrenon/kodenn EMKOCTB BOIOPOAHBIX CBA3EH
Kodenn Clappmm/denon HMoHoOOMEHHas eMKOCTh
AnwinH Olipenon/Gensunospii cpr DeHobHAs CEIEKTUBHOCTD

Murnemspabie noaswkHbie ¢asel: 1) 0.075 mons/n JICH, 1.5% (06.) l-menranosna
(pH=6.9); 2) 0.075moms/m JICH, 15% (06.) 1-menranona, 6.5-10°° mons/n
tpudropykcycroit kucnorsl (pH=2.7); 3) 0.02 moms/n Brij®-35, 1.5 % (06.) 1-PeOH B
0.025M docatiom Gydeprom pactsope pH 7.5 ; 4) 0.02 moms/1 Brij®-35, 1.5 % (06.) 1-
PeOH B 0.025M ¢ocdatnom Oydeprom pactsope pH 2.5

B kauecTBe XeMOMETPUYECKOTO MOAXOJa sl 00paObOTKHU JAaHHBIX OBLI HMCIIOJIB30BaH
KJIACTePHBIM aHanW3, KOTOPBIH MO3BOJIIET MPEJACTABUTH PE3yAbTaThl CPABHEHHUS B BUJIC
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neHaporpammbel. Ha puc. 2 mpuBeneHbl JAEHAPOTPAMMBI, TOJYyYEHHBIE IPH H3YYCHHU
CEJICKTUBHOCTH copOeHTOB B MXX. Hennporpamma A XapakTepu3yeT
XpOMaTorpauuecKyro CUCTeMy «B LEJIOM» (BKIIOYAET BCE MapaMeTphbl CEJICKTUBHOCTH), a
AeHaporpaMMa b moka3bIBaeT MOXO0XKECTh COPOEGHTOB, M BKJIIOYACT T€ IOKa3aTeNn
CEJICKTUBHOCTH, KOTOpbIe B OOJBIIEH CTENEeHH XapaKTepU3YIOT CTallMOHAPHYIO (a3y.
OTMeYeHO, UTO MOXO0XKECTh OOJBIIMHCTBA COpOEHTOB HaxoauTcsa Ha ypoBHe 0.1 3BknmoBa
paccrosiaust  (copOeHT  Spherisorb mposiBisT  aHOMajdbHOE MOBEICHHE TIPU  BCEX
UCCJICIOBAHUSAX, TIPUYUHY KOTOPBIX YCTaHOBHUTH HE YIAJIOCh). UTOOBI MOHSTH — MHOTO 3TO
WIN MaJio, ObUIO MPOBEICHO JOMOJIHUTEIFHOE UCCIIeI0BaHHE.

Hcnone3ys mportokos tectupoBanuu Tanaku [59] ¢ HexoTopsiMH MOAH(UKAIHSIMU
ObUIM TpPOTECTHUPOBaHbI Te ke copbeHTsl B pexume OD BDXX, paccunTanbl
COOTBETCTBYIOIIME  IIOKA3aTeNIM  CEJIEKTUBHOCTM U IIOCTPOEHBI  JIEHAPOIPaMMBI
aHaJoOru4HOCTH copOeHToB. Kak BuaHO Ha pHC. 3, IEHAPOrPaMMBbI, KOTOPBIE XapaKTEPU3YyIOT
XpoOMaTorpapUuecKyr0 CUCTEMY «B IIEIOM», MPAaKTHYECKU OMuHAKOBHI it MXX u O
BDXKX. 310 MOKHO OOBSCHUTB TEM, YTO MPH UCIIOIB30BAHUU JT0ACHMICYIb(paTa HATPUS KaK
munemiooopasytomero ITAB B MXXX 3HaunTenbHOe BIMSHHE Ha Xpomarorpaduueckoe
MOBEJICHUE BELIECTB OKa3bIBAIOT MOHOOOMEHHBIE B3aMMOACUCTBUS, MOJHOCTHIO MCKIIOYUTH
KOTOPBIE HEBO3MOXHO.

Hyp1 g_vpl
Sym1 yp2

Si-mz A Nuc B
Ultra Zorb
Sup Sup
Krom Ultra
LiChr-e LiChr-ej
Npak LiChr

LiChr, Krom

Hyp2 Sym1

Nuc [ Sym2
Sep Npak
Zorb Sep
Sph [HypBDS
HypBD S Sph|

0o 02 04 0§ [1}:] 10 12 0 01 02 03 04 05

Linkage Distance Linkage Distance

A ruapodoOHOCTD, THAPOHOOHAS B: ruapodobHOCTD, THAPOGDOOHAS Cenek-
CENICKTUBHOCTh, METHJICHOBAsI TUBHOCTB, METHJICHOBAs CEJIEKTUBHOCTH,
CENIEKTUBHOCTH, CTepUYeCcKast CTEpPHUECKas CEJICKTUBHOCTD,
CEJIEKTUBHOCTD, TUAPO(YUIBHOCTD, EMKOCTh TUIPOPUIBHOCTD

BOI0poaHbIX cBsi3eit (MIID 1 u 2),

noHooOMeHHast eMKocTh (MIID 2),

(heHoJIbHAS CeNEeKTHBHOCTh

Puc. 2. [lennporpaMmmbl, XapakTepU3yIOILIHE IOX0XKeCTh copOeHToB B MXX: a)
XapaKTepPUCTUKA XPOMATOIpauIecKoil CUCTEMBI «B LIEIOM»; 0) XapaKTEepUCTHKA
CTallMOHAPHOH (a3bl

JlenaporpaMMel,  KOTOpbIE  XapaKTEpU3YIOT  cBoiictBa  copbenra  (puc. 3),
CBHJIETEJILCTBYIOT O CYIECTBeHHOM pazinuune mMexay O BOXX u MXX. s copOeHTOB
B ycnoBuax MJKX HET CHIIBHOTO pa3indus B CBOMCTBAX MOBEPXHOCTH, KaK 3TO HaOmonaercs
B O® BOXX. CnenoBarenbHo, MHLEUIspHas IMceBaogasa, KoTopas oOpasyercs Ha
MOBEPXHOCTU COPOEHTA, CIJIaKMBACT paszIuuus B XpoMaTorpauueckux CBOHCTBax
copbenToB, 1 B MXKX He cienyer oxuaaTh npoOlieM ¢ BOCHPOH3BOJIUMOCTBIO METOJIUK Ha
copOeHTax 0JJHOTO TUIIA Pa3HBIX (PUPM-TIPOU3BOAUTEIICH.
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Hypl

Npak
Ultra

LiChr
Zorb
Sym2

A

O® BEPX

Hypl

Sup j_ 2 B
Npaki 0% BEPX
Ultra :_

Nuc
LiChr:_ 1

Zork
Sym2

06

——

:’J

0 0.2 03 04 05 og 07

€BKJIiI0BA BiACTaAHb

08 09 10

g

uJ

MPX

03 04 05 0k o7

€BKJTiI0BA BiCTaHb

08

08 10 15t

Puc. 3. CpaBHeHne xpomaTorpaguueckux CBOUCTB copOeHTOB B pexknmax OD BOIKX
(a, 6) u MXKX (B, r). CBoiicTBa xpomarorpaduyeckoii cucremsi (a, B); CBOMCTBa

cranroHapHbix ¢as (0, r)

JIns TOATBEPXKACHUS OTOro OBUIM TPOBEACHBI HCCIENOBaHHMA 110 Pa3/ICICHUI0
[IpuMeced B CAJIMLWIOBOM KHUCJIOTE€ — KIACCUYECKUM IpUMEp pas3IMuuii B CBOMCTBAx
copoenToB B O® BDOXKX (puc. 4).

JlenaporpamMma, NOCTPOSHHAs U1 COPOCHTOB MO JaHHBIM yaepkuBanusi B OP BOXKX

(puc. 4), ykaspiBaeT, 4TO IO JaHHBIM Kiactepusaiuu copoentsl Hypersil-Supelcosil

n

Nucleosil-LiChrospher cooTBeTcTBEeHHO MpHHaUIEKAT K OAHOMY Kiactepy. ClieoBarenbHo,
MOKHO OKHJIaTh, YTO XpoMmarorpaduueckue CBOMCTBA y HUX oJuHaKoBble. Ha camom nerne,
JlaKe TPH CYLISCTBYIOIIUX MOJX0axX JJIsl CTaHAapTU3alld COPOSHTOB 3TO JAJIIEKO HE Tak:
pe3yJbTaT KIaCTepH3aluU HE COOTBETCTBYET XpOMaTorpa)uuecKuM CBOMCTBaM COpPOCHTOB,
KOTOPBIE IOJDKHBI OBITh TIOXOKH 110 XpOMAaTOTpauiuecKoMy OBEICHUIO BELIECTB.

A

Hypersil ODS
1

B

1

SupelcosilLC18 B

2 3
; JL &
;, =4/ — A : L

Tane (mn)

0@ BIKX

Hypl
Su

=

Time (ruin)

r

LiChrospher C18

o

T

Time (min)

Npak
Ultra

Nuc
LiChr

|
T
[ —T

1

Zorb

02 04 [0

Linkage Distance

08 10 12

Puc. 4. JlenaporpamMmma «aHaJIOTUYHOCTH» COPOCHTOB M COOTBETCTBYIOIIUE «aHATOTHYHBIM»
KOJIOHKaM XpOMarTorpaMMbl paszzieneHusi 4-runpokcubensoitnoit kuciotel (1), 4-
rupokcunsodraieBoit  kuciaotrel (2), deHona (3), anermncamumioBoi (4) u
canmuiioBoit (5) kucinoT Ha kosonkax C18 B pexxume OD BIKX
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Jdns MXKX (puc. 5.) Takke MOXHO BBIICIHTH Hapbl COPOCHTOB, OTHOCAIIMXCS K
oanoMy knactepy. U, B omiinune ot O BIXKX, BuaHO, UTO KIlacTepU3alUs WA MOXO0XKECTh
COpOEHTOB KOppelupyeT ¢ HuX Xpomarorpaduyeckumu cBoiicTBamu. CleqoBaTeNbHO,
MOJIXO/, TMPEJIOKEHHBIN U1 cpaBHEHHs cOpOeHTOB B MXKX, maeT ajekBaTHbIe pe3yiIbTaThl,
a pa3nuuus B XpoMaTorpauyeckux CBOMcTBaX cOpOEHTOB B ycioBusx MXKX
HE3HAYUTEIIbHBI.

. Kromasil C18 A e 1, LiChrospherRP18e

S liE

o

Trea Diagram for Vasisbles
Single Linkage
Euclidean distances

—

|

LY 5 1o [ = oo 02 o4 0g5 og e 12
e A Linkage Distance

Puc. 5. JlennporpaMma «aHaJOTHYHOCTU» COPOCHTOB U COOTBETCTBYIOIIUE «aHATOTHYHBIM»
KOJIOHKaM XpOMaTorpaMMbl paszzieneHusi 4-runpokcubensoitnoit kuciotel (1), 4-
rupokcunsodraieBoit  kuciaotel (2), denona (3), auermncamuiioBoi (4) u
canuiioBoi (5) KUCIOT Ha KOJIOHKAxX B peskume MIKX

[TpoBepka NpaBUIBHOCTH MPEATAraeMoro MOAXoJa MO TECTUPOBAHHIO COPOCHTOB B
MXKX Obuta Takke mpoBepeHa Ha MpUMEpe paszelneHus npumeceid ¢poaueBoit KucioTsl. Ha
puc. 6 mpeacTaBlIeHbl XpOMaTOrpaMMbl MOJICTIFHONH CMECH MpUMeceil (OIUeBOIl KUCIOTH U
uccuenyeMoro oopasua cyocraniui, noiaydenssle B pexxume O BOXX u B pexume MXKX.
Kak MOXHO yBUIETh M3 JaHHBIX 110 XpOMAaToOrpapuyeckoi YUCTOTe U3ydyaeMoi cyOCTaHLIUU
¢donueBol KHUCIOTHI TOKa3bIBalOT, 4To pe3yapTaThl B O® BOXX 3aBucar or THma
UCIIOJIb3yeMOl  XpomaTorpaduyeckoil konoHku (pasnmuume mnodyrd B 1% cymmapHOro
COZIepKaHMs MpHUMeceii), B To BpeMs Kak it MXKX Takoro xapAMHAIBHOTO Pa3iIHuus HE
Habro1aeTcsl.

W3 Bcero BBILIECKA3aHHOTO CEIalu BBIBOJ, YTO B pexkume MIKX 3a cuer oOpazoBaHus
MULEIUIIPHON TceBa0(]a3bl pa3nuyus B CBOWCTBAX COPOEHTOB HUBENUpYTes, u st MXKX
npobsieMa aHaJIOTWYHBIX COPOCHTOB HE aKTyajbHAa. BOCHpOM3BOJMMOCTH pE3yJIbTaToOB
paszieneHusl BEeIIeCTB HE 3aBUCHT OT MAapKHU HCIOJb3yeMOro cCOpOeHTa ¢ OJHOW M TOH ke
npuBuTOi rpynmoid. To ecTh mnpobiema «aHATOTWYHBIX copOeHToB» 11t MXKX He
aKTyaJIbHa.
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Kononka Kromasil C8. Koomxa Supelcosil LC8DB. Kounonka Zorbax C8.
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Puc. 6. XpomaTorpammbl, MOJy4YE€HHBIE IPH OINpEJIeICHUH MpUMeceil B CyOCTaHIMH
kucnotel  pommeBorr meromamu OD BDOXX u  MIXKX. IlpeacraBieHs
XpOMAaTOrpaMMBbl pacTBOpa JJsl MPOBEPKU MPUTOJHOCTH XpoMaTorpapuyuecKoit
cucTeMbl (BBEpXY) M XpoMaTorpaMMbl oOpasiua cyocranimu (BHU3Y)

JIOTIOMHUTENBHYI0 HH(POPMAIUIO MO0 OCOOCHHOCTSIM MHUIEIIO-MOAU(PHIIHPOBAHHBIX
oOpamieHo-(a30BbIX COpOEHTaX MOKHO HalTH B MoHOrpaduu Aprema FOpnreBuua Kynukosa
«MunessipHas )kuaKoctHas xpomarorpadus. Oco6eHHOCTH MULEIUIO-MOAN(PUIINPOBAHHBIX
oOpaieHo-(a3oBbix copdeHToB» [58].

3.3. Opeanuueckue Mooupurkamopsvt MUYeIAPHLIX NOOBUNCHBIX (a3

Ha cenextuBHocTh pazaenenus B M)KX B 3HaUUTENbHOMN CTENIEHH OKA3bIBAET BIUSHUE
MUILCJUISIpHAs MOJBMXKHAsg a3a, XOTA U BIMAHUE CTAIMOHApHOW (pa3bl TOXKE HENIb3s
orOpacekiBaTh. C HCIONB30BaHHEM pa3pabOTAHHOIO paHee NPOTOKOJIA TECTHPOBAHUS
copoertoB B MJXKX [60] Obui mpoTecTHpoBaHBI psii COPOCHTOB C HCIOJIBb30BAaHHEM
noneunicynbdata kKak munemuioodpasyomero I[TAB v HOpManbHBIX W HM30CHUPTOB Kak
OpraHUYecKuX MOAU(UKATOPOB.
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Ha ocHOBaHUUM NPOBEJEHHBIX MCCIEJOBAHUN ObUT pAaCIIUPEH P SIIOMPYIOMIECH CHITBI
CIHPTOB-MOJU(PHUKATOPOB M  BIEPBbIE NPEVIOKEH P CEJICKTMBHOCTH  CHUPTOB-
MOAU(UKATOPOB, KOTOPBIA TMO3BOJSIET BHIOMpAaTh OpraHUYeCKHil MoaudukaTtop s
paszeneHus TeX WM MHbBIX BemecTB MetogoM MIXKX.

PAO I1I0UpyOULell Culbl CHUPM06-MoOUpuUKamopoes
MeOH<<EtOH<<1-PrOH<i-PrOH<tert-BuOH<i-BuOH<2-BuOH =1-BuOH<i-PeOH<1-
PeOH<1-HexOH
PAO CceNeKMUBHOCMU CRUPHLOG-MOOUDUKAMOPOE
i-PeOH<i-BuOH = 2-BuOH = 1-BuOH<tert-BuOH<i-PrOH<1-PrOH<1-PeOH

Taxke B pabotax [61, 62] oTmeuaercs, uro anudaTuyeckue KapOOHOBBIC KHCIOTHI C
YHUCIOM aTroMOB yriaepoia oT 2 a0 6 BbICTyHarb MOJU(PHUKATOPAMU MHIIEUISPHBIX
NOJBMKHBIX (a3, 00benuHss B cebe CIOCOOHOCTh K PEryIMPOBAHUIO ITIOUPYIOIIEH CHIIBI
NOJBWKHOHN (a3el U pH-moanepKUBaOIEro KOMIIOHEHTa. DIIOMPYIONIas cujia THOPUIHBIX
MUIEJUISIPHBIX JTIOEHTOB YBEJTUUHUBACTCS B PAIY:

CH3COOH<1-CH3CH,COOH<1-CH3(CH2),COOH<1-CH3(CH;)sCOOH<1-
CHa(CH,)sCOOH

4. IlpakTHYeckoe NPpMMEHeHne XpoMaTorpaguyecKkux MeTo10B

Xpomarorpadpudeckie METOJbl HAXOAST IIUPOKOE TMPUMEHEHHE B 3 OCHOBHBIX
HATIPABJICHUSX CO3/IaHUS JICKAPCTBEHHBIX CPEACTB!

— TOUCK OWOJOTMYEeCKH AaKTHUBHBIX BEIIECTB TMPH CHUHTE3e U U3yUCHHH

JIEKaPCTBEHHOTO PACTUTEIHHOTO CHIPHS;
— aHanuTHueckoe obecrieueHrne (apmareBTUUECKONW pa3pabOTKU CO3MaHHuS |
BHEJIPEHUS B MIPOU3BOJICTBO JIEKAPCTBEHHOTO CPEJICTBA,;

— YCOBEPILEHCTBOBAHHE KOHTPOJSI KayecTBa CYIIECTBYIOMIMX JIEKAPCTBEHHBIX

cpeAcTB cornacHo TpeboBanusaM ['ocynapcrBenHoit @apmakonen YKpanuHbl.

PesynpraroM mnpuMeHeHUs XpoMarorpapuuecKuX METOJOB MOCBSIIEH ATOT pa3len
CTaTbHU.

Xpomarorpapudeckre MeTOAbl B TOHUCKE OWOJIOTMYECKH AKTUBHBIX BEIIECTB IPHU
CHUHTE3€ M U3YYCHUHU JICKAPCTBEHHOTO PACTUTEIHHOTO CBHIPBSI.

B sTom HanpaBneHuu xpomarorpaduueckue METOAbl HAXOASIT IPUMEHEHHE B!

1) co3nanum HOBBIX cxeM cuHTe3a psga bAB [63-75];

2) TIOMCKE HOBBIX MOTEHIMAIBHO BO3MOXHBIX CYOCTAHIIUH IJIsl CO3JaHHMS HOBBIX
JIEKapCTBEHHBIX mpemnapatos [76-91];

3) wu3yueHHHM XpoMarorpauyeckux XapakTepucTUK BAB W CBS3M CTpOCHHUS W
XpoMmatorpapuueckoro TMOBEACHHS JIs HWCIOJB30BaHHS B  BBIOOPE ONTUMAIBHBIX
yenowmii[12, 30].

B atux uccnenoBanuii pazpadorunku npuMeHstoT TCX ans KOHTPOJS MPOXOKIACHUS
peaKiuii U YCTAaHOBJICHUS YUCTOTHI CUHTE3UPYEMbIX coequHeHui [64, 66-69, 71, 73, 75, 78,
81, 82, 85, 87, 88, 91], kak u BOXX [63, 70, 72, 74], a XxpoMaTO-MacC-CIEKTPOCKOIHIO ISt
JI0Ka3aTeIbCTBA CTPOCHUSI M YUCTOTHI CHHTE3UPYEeMbIX coeauHeHuit [65, 75, 76, 80, 83, 84,
89].

Kak u npu cunrese, TCX, BOXX u I'X HaxoaaT mMpokoe NpUMEHEHUE B U3YyUEHUU
JICKApCTBEHHOTO pacTUTeNbHOTO chipbs [93-97, 98, 99, 100], a 'X B coueTanuu ¢ macc-
CIEKTPOCKOIMUEH M C COMOCTaBlIeHHEM C JaHHBIMU Oubmuorek macc-crektpoB NIST02,
NIST05, WILLEY-2007 [101-105] mo3BosisitoT HaumOoOJe€e TOJHO OIICHUTh Kak
KAaueCTBEHHBIN. TaK U KOJIMYECTBEHHbIN cocTaB bAB.

4.1. TCX, BOKX u I'X 6 cunmesze u co30anuu omeyecmeeHHvlX MpaHKEUIU3Amopos
(anKCUOIUMUKOB) BEH300UA3eNUH08020 Ps0A
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Co3ngaHue HOBBIX OTEUECTBEHHBIX TPAHKBWJIM3ATOPOB Oasupyercss Ha OOUIMPHOM
MaTtepuaie IO CBA3M CTPYKTypa — CBOWCTBAa - aKTUBHOCTb, (apMaKOKMHETHKE U
MeTa0oMu3My, NPEACTABICHUH W MOJEKYISIPHBIX MeXaHM3Max BEIIeCTB, OOJIaJaromux
aAHKCHOJIMTHYECKO# akTuBHOCTHIO [105, 106]. DTi uiccnenoBanus nposoasatTcs oonee 40 ner
B ®usuko-xumuueckoM uHctutyre uM. A.B.borarckoro HAH Vkpaunsl n HayuHo-
UCCIIEIOBATENIbCKOM ~ HMHCTHTYTE (apMakosorud U Tokcukonorud AMH  VYkpaunsi.
[IpakTuyeckoe MPUMEHEHHWE PEe3YJIbTAaTOB STHX HCCIEIOBAaHHMNA IMPHUBENIO K CO3JaHUI0 U
BHeZpeHuto B mpousBoactB0 BAB nHa HTII «Murtepxum» - cybctanuuu (enazenama,
rujasenama, Iunesenama («JleBaHa») u UX TaOJIETUPOBAHHBIX JIGKAPCTBEHHBIX (OpPM.
[TpoMBINIIIEHHBIN BBITYCK YKa3aHHBIX JIEKAPCTBEHHBIX CPEICTB pEAJM30BAaH B YCIOBHUSX
GMP B cooTBeTCTBUU C €BPONECHCKUMHU TPEOOBAHUSIMHU.

OTMeTuM, 4YTO KOHTPOJb CHHTE3d, YHCTOTY IOJYYEHHBIX CyOCTaHIMH, a TaKke
YCTAQHOBJIEHHE  CTPYKTYpbl  OMOTpaHChOpMauuii  KIMHUYECKOH  (hapMaKOKHUHETHKH
¢denazernnaMa M ryjasenama BIEpBble B YKpauHe IMPUMEHEH paauoxpomarorpapuyuexuit
MeToJ aHanu3za Ha minacTuHkax Cunydon-254 B cucreme XinopoopM-aneToH-aMMUAK
Boanbiii  (70:30:0,01). OOnapyxenue nupumeceii B (peHasermame NPOBEACHO B CHCTEME
STUJIAIIETAT — TeKCaH - MypaBbuHas kuciioTa (15:5:1) Bocxoasmmumm crioco6oM Ha MIacTUHKaX
cwiukarens GFiss, a B rupasename B CHUCTeMe MeTaHOJ-aneToH-OeH3on (2:15:25) Ha
iactuHkax Cuiydon Y P-254.

PactBopuTeneM 11t IPUrOTOBIEHHS UCIIBITYEMOTO PAacTBOPa B 00OUX CITydasix CIIYKHII
alleToOH, B KOTOPOM BCe MpUMecH pacTBOpUMBL. [Iposiisum Y®-cBeTOM MpH JUTMHE BOJIHBI
254 Hwm.

Benmnuunns! Ry

1. | rumaszenam 0,41

2. | 7-6pom-5-pennn-1,2- murunpo-3-H-1,4-6en3nuazenun-2-on 0,49

3. | 1-meTokcu-KapOOHUIMETHII-7-0poM-5-pennn-1,2-murunpokcu-3-H-1,4- 0,64
OeH3ma3enyuH-2-0H

4. | 2-N- (xapObokcuMeTHI)aMHHO-5-0poMOeH3apeHOH 0,67

5. | 5-6pom-2-amuHOOCH3ahEHOH 0,74

UyBCTBUTENHHOCTh OOHApYKEHUS Ui THaazemnama, npumeceit 2 u 3 — 0,2 Mkr, ans
npumeceit 4 u 5 — 0,4 mkr. [y ¢peHazenama yyBCTBUTEIBHOCTh OOHAPYKEHUSI IpUMECen —
0,2 MKr.

Koumpons obnapysicenus npumeceli 6 npenapame «Jleeana».

CyOcranuust 1mmnesenama (MoHO-[7-Opom-2-0kco-5-(2-xnopdenmn)-2,3-auruapo-1H-
Oens[1,4]-mmazenun-3-mi] CyKIrHaTa) BBITYCKAaeTCs O] TOproBoil Mapkoii «Jleana» OAO
«MuaTepXum».

Omnpenenenue MOCTOPOHHUX MpUMeEce B penapate «JIeBaHa».

Omnpenenenus MpoOBOAAT METOJOM TOHKOCIIOMHOM Xxpomatorpaduu, ucrnoisdys TCX
IUTACTUHKH €O cioeM cuiukarenst 60 Fosy.

Ucnsityemsiii pactBop. 0,200 r cybcraniuu pactBopsitorT B 10 mu anerona. Pactop
TOTOBSIT HETMOCPEACTBEHHO MEPe NCIIOIb30BAHUEM.

PactBop cpaBuenus (a). 10 mr ¢apmakorneiinoro cranaaptaoro oopasua (®CO) 7-
OpoM-3-rusipokcu-5-(2-xmopodennn)-1,3-quruapodenso[1,4] nuazenun-2-ona (mpuMecs A)
nomemniaT B koady oobsemMom 50 mut, pactBopsitoT B 20 M ameToHa M JOBOJST O METKHU
arieroHoM (pactBop A). B kon0y oobemom 50 Mt nomemaroT 7,5 Mil oJay4eHHOTO pacTBopa
A ¥ TOBOJAT 10 METKH all€TOHOM.

PactBop cpaBuenus (b). 10 mr ®CO «JleBana» pactBopsitor B 10 mu anerona. 1 mu
MOJIy4YEeHHOTO PAacTBOPA MOMEIIAIOT B KOJIO0Y 00beMoM 50 MII U IOBOJAT IO METKH all€TOHOM.
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PactBop cpaBuenus (c). 1,000 r ®CO «JleBana» momemaroT B K010y o0bemoM 50 Mt u
pactBopsitor B 10 M amerona, moGaBnsiorT 7,5 mul pactBopa A W JIOBOISAT 10 METKHU
alleTOHOM.

Ha nuauio crapra xpomatorpadudueckoit mimactuaku HaHocsaT 10 mxa (200 wmkr)
ucnbiTyemoro pactsopa, 10 mxin (0,3 mkr) pacrBopa cpaBhenus (a), 10 mxn (0,2 mkr)
pactBopa cpaBuenus (b) u 10 mxn (200 mxr @CO neBana u 0,3 Mkr mpumecu A) pacTBopa
cpaBHeHus (c). IlmacTMHKY BBICYHIMBAIOT Ha BO3MyXEe B TCYCHHE 5 MHMH W MOMEIIAIOT B
KaMepy CO CMEChbI0 pacTBOpUTENEH TOIYOd - XJIOPO(GOpPM - alETOH - METAHOJ - KUCIOTa
ykeycHas sensHas (60:20:20:5:1). Korna ¢pont pactBopureneit nporaer 10 cMm oT nuHHM
crapra, IUIACTHHKY BBIHUMAIOT W3 Kamepbl, CyIaT B IOTOKE TEIUIOrO BO3JAyXa H
npocMaTrpuBaroT B Y D-cBeTe MpH JUIMHBI BOJTHBI 254 HM.

Ha xpomarorpamme HCHBITYeMOI'O pPacTBOpa IATHO, COOTBETCTByMolIee 7-Opom-3-
THIPOKCH-5-(2-x10podennn)-1,3-nmuruap-6enso[1,4] nnazenun-2-ony, He JOIDKHO OBITh
MHTEHCHBHEE IATHA Ha XpomaTtorpame pactBopa cpaBHeHus (a) (0,15 %); Hukakoe MATHO,
KPOME OCHOBHOT'O, HE JIOJDKHO OBITh MHTEHCHBHEE ISITHA HAa XpOMaTorpamMMe pacTBopa
cpaBuenus (b) (0,1 %).

Pe3ynbraThl aHanmM3a CUMTAIOTCS JOCTOBEPHBIMH, €CIIM Ha XpOMAaTOrpaMMe pacTBopa
CpaBHEHUS (C) OKa3bIBAIOTCS JIBA YETKO pa3eiICHHBIX MSTHA.

CyOcrannuu «JleBaHa» uccieIOBaHa METOJOM TOHKOCIOWHOM Xpomarorpaduu Ha
HaJIMYUE U COJCPIKAHUE CICAYIONINX IIPUMECEH :

A:7-6pom-3-ruapokcu-5-(2-xnopdennn)-1,3- qurunpodenson[1,4]- nuazenun-2-oH;

B: 7-6pom-5-(2-xnmopdenmn)-2-okco-2,3-muruapo-1H-6en30[1,4] nuazenuu-3-un amerar,
C: 7-6pom-5-(2-xnopdennn)-2,3-muruapo-1H-6en30[1,4] nuazenun-2-oH;

D: HenaeHTUPUIIUPOBaHHAS TPUMECH.

[Toporossie 3HaueHus as nHGopmuposanus (> 0,05 %), unenrnpukamuu (> 0,1 %) u
kBamudurammu (> 0,15 %), npuHATBHI COrJacHO TPeOOBAHHMSM K MaKCHMalbHOM CyTOUHOU
JI03€ JIeBaHa, KOTOpasi PaBHAETCS 2 MT.

DKCNEepUMEHTAJIbHO YCTAHOBIIEHO, YTO B aHAJTM3MPYEMBIX 00pasliaX OMBITHBIX CEpHid
npumecH B,C,D uu pa3zy He 6111 oOHapyxeHsl Ha ypoBHe 0,05%, a comepxumoe npumecu
A Op110 Menee 0,1%.

Ocmamounvle Koauvecmea opeanuyeckux pacmeopumeneti (Xnopopopma He OOJbLIE
0,006 % u 96 % crmpra He Gomnbmie 0,5 %) MpoBOAMIM METOJIOM r'a30BOW XpoMaTorpaduH,
UCIIOJIB3Ysl METOJI CTaH/apTa.

DKCIEepUMEHTAIBHO YCTaHOBICHO, YTO B 00pa3laX TPeX OMBITHBIX CEpHi IMpenapara
conepxkanue xiaopodopma He npesbimasio 0,005 %, a conepxanue 96 % cnmpTa - Ha ypoBHE
0,038 - 0,0046 %.

Konuuecmeennviti u KauecmeeHuwlli aHAIU3 2uodazenama u e2o Memaboiumos
memooom BOKX

OOmuii TpHUHIMIT W3BICYCHHS BEHIECTB OCHOBHOM MpUPOABI M3 OHOMaTepHaia
3aKJIF0YAeTCsl B MPEBPAIICHUH MX B OCHOBAHHS ITyTeM IMOALICTAYMBAHUS IUIA3Mbl, HEIbHOM
KPOBH, MOYHM WJIM TOMOT€HaTa OpPraHOB C MOCIEAYIOUIMM H3BJICYCHUEM (IKCTpaKIuen)
OpraHM4YecKuM pacTBopuTesieM. [Ipu 3TOM YYUTBHIBANIOCH BEPOSTHOCTH THIAPOJIMTHUYECKOTO
pacIieruieHus THAPa3nHOBOW TPYIIBI U O€H3/IMa3eIMHOBOTO IMKJIa T'Ha3ernama B MIeJI09HON
cpene, uro Tpedyer BbiOOpa omrtumanbHOro pH. Jlns ykas3aHHBIX LieJeld HCIOJB30BAJICA
ooparueiii Oydpep (pH 9,0), oronanmaromuii 60sbIION €MKOCTBIO. B KauecTBe 3KcTpareHra
ObLI BEIOpAH CBEXENEpErHanHblii AUATUIOBBIN d¢up (Temr. kunenus 34,5°C), n3Biekaronmi
MeHblIe. YeM Jpyrue SKCTpareHThl, 3H0T€HHBIE IPUMECH.

OmpeneneHre MPOBENIH ¢ TOMOIIBI0 Xpomarorpapuueckoit cuctemsr Altex Beckman
160 UV c kononkoit Ultraspherer, cranuonapuas ¢aza — C-18-5 MKM, pa3smep — 4,6%150
MM. {7151 TOTIOTHUTENBHON OYMCTKH KCTPAKTOB OT BHECEHHBIX M3 KPOBH KOIKCTPAKTHBHBIX
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BEIIECTB, CHOCOOHBIX OBICTPO [€3aKTUBUPOBATh AHATUTUYECKYIO KOJIOHKY, MPUMEHWIN
MPENKOJIOHKY pazMepoM 4,6x50 MM, HAMOIHEHHYIO TeM ke copbeHToM. CKOpOCTh MOTOKA
amoenta (dtanosrmunuHoBEI Oydpep (pH 2,2) — 4,3:5,7) — 1,0 ma/mun. [laBnenue B
xpomarorpade mpu 510l ckopoctn — 1000 Ila, temmeparypa smoenta 22 °C, Y-
JETeKTUPOBAHHUE MTPOBEACHO MPH JUIMHE BOJIHBI 254 HM.

HenocpenctBenHo nepes UCHOIb30BAHUEM 3JIIOCHT JETa3sUpOBaId B TEUEHUE 3 MUH U
¢wipTpoBanu uyepe3 (UIBTP C pasMepoM mop S5 MkM. Bo Bpemsi xpomarorpadupoBaHus
AIIIOEHT TMPOIMYCKaIM 4Yepe3 JBYXMHKPOHHBIA cranbHOW ¢unbTp. Ilpu Takoit cucreme
OYHUCTKH JIOCTUTAJIACh BBICOKAsI YUCTOTA M CTAOMIBHOCTH JIIOEHTA, KOTOPasi B CBOIO O4Yepe/ib
NO3BOJIMIIa M30eXaTh BO BpeMs aHalN3a JIOTIOJHUTEIbHBIX HEOOBSICHUMBIX MUKOB. OObeM
aHaTM3upyeMoi MpoObl, BBOJUMOW U3 METAM B Xpomarorpad. Beul MOCTOSHHBIM M U
cocraBisin 20 M. KonmuectBo ruaasenama v ero MeTtaboOJIMTOB B XpOMAaTOrpadUyecKux
(bpakuusax Ompenessyii METOJA0M HOPMAJIM3AlUH 10 JAHHBIM KalUOPOBKU C BHYTPEHHUM
CTaHJApTOM, KOTOPBIM CIYKHJI Jua3ernaM. B yka3aHHBIX YCIOBHUSX BpEeMEHa YyICp>KUBaHUS
JUId THjAasenamMa M ero MeTtabonuToB 1 u 2 W BHYTPEHHEro CTaHAApPTa COCTABUIU
cooTrBercTBeHHO — 4 MuH 30 ¢, 5 mun 20 ¢, 6 mun 25 ¢, 8 mun 10 c. UyBcTBUTENBHOCTD
pa3pabOTaHHOTO METO/a KOJIMYECTBEHHOTO OIpeaesieHHs THjaa3ernama M ero MeTadoJUTOB
paBHa 45, 40 u 40 mr/muL.

BOJKX 6 konmpone kauecmea mabiemok enasenama

KomnyectBenHnoe ompenenenue. OrmnpeneneHuss MNPOBOJAT METOJOM  KHMJIKOCTHOM
Xxpomarorpaduu B COOTBETCTBUH ¢ TpeboBaHusiMu @Y, 2.2.29, 2.2.46.

Hcnbityemsiii pactBop. B mephyto kon0y BMectumocTthio 1000 mu momemaror 20
tabnerok mnpenapata, ao6aBisoT 700 Ma MOABMXKHOW (as3bl, BBIACPKHUBAIOT PACTBOP B
yIBTPa3BYKOBOM OaHe Ha nmpoTspkeHun 30 MUH, JOBOJIAT 00BEM pacTBOpa MOJBIXKHOM (a3oif
JI0 METKH, TIEPEeMEIINBAIOT U (QUIBTPYIOT CKBO3b MeMOpaHHbIH GuiabTp u3 Teduiona (PTFE)
win nonunponmwieHa (GHP) ¢ pasmepom mop 0,45 mMxM, oTOpaceiBasi mepBble HECKOJIBKO
MWUTHIIUTPOB (pUIBTpATA.

PactBop cpaBHenusi. Okono 80 mr (Touynas HaBecka) dDapMaKONEHHOTO CTAHIAPTHOTO
oOpasua ['ocymapcreennoii @apmakonen Ykpaunbl (PCO I'DY) ¢penazenama momemarT B
MepHyIo koi0y BmectumocThio 100 mu, pactBopsitor B 70 mu Meranolsie P2, noBonsar oobeM
pacTBOopa MeTaHoJIoM P2 1o MeTKH 1 mepeMenuBaoT.

B mepnyto konby Bmectumocthio 200 mir nmomemator 5,0 MII OJydeHHOTO PacTBOPA,
JOBOAAT OOBEM pacTBOpa TMOABIKHOW  (da30if 1O METKM U MepeMEelINBaroT.
XpomarorpagupyroT HecKoIbKko pa3 (Ng) mo 10 Mkn pacTBOpa CpaBHEHHS M HCIIBITYEMOTO
pacTBOpa Ha )KMJKOCTHOM Xpomarorpade ¢ yabTpaduoieTOBBIM AETEKTOPOM B CIIEIYIOIIUX
YCIIOBHSIX:

- KosloHKa pazmepoM 150 x 4,6 MM, 3aroHEHHAsE CUIIMKAreiaeM OKTaJelUICHINIbHBIM
st xpomarorpaduu P ¢ pasmepom uactun 5 mxm: Xbridge C18 wnm ananorwunasi, s
KOTOPOH BBIIOJHSIIOTCS TPEOOBAHUS MPUTOTHOCTH XpOMATOTrpaphuueCcKOi CUCTEMBI;

- TemIepaTypa TepmocraTa KojoHku: 35 °C;

- JUTMHA BOJIHBI IeTeKTUpoBanus: 231 Hwm;

- CKOPOCTh MOTOKA MOJBIKHOM (asel: 1,0 mi/MuH;

- nojBuwxkHas ¢aza: cmech 0,05 M docdarnoro O6ydpepnoro pacrsopa u3z pH 3,5 -
MmetaHoJa P2 — anieronutpuna s xpomarorpaguu P (50:25:25).

XpomaTorpaduueckas CUCTEMa CUMTACTCS IPUTOAHOM, €CIIU BBIIOIHAIOTCS CIeIyIolIHe
YCIOBHSL:

- KO3 QUIMEHT CUMMETPHUH, PACCUNTAHHBIN s MMKOB (eHa3ernamMa J0JKeH ObITh He
oombie 1,5;

- 9(p¢deKTUBHOCT, XpoMaTorpauueckodl KOJOHKM, pacCUMTaHHas IO IHKaM
¢denazenama nomkHa 66Th He MeHee 2000 T.T.

343



0,100 0,100
0,090 ‘\ 0,090 |

| H
0080

0070 ‘ 0070 | ‘

0,050
2
2

AU

0,040

0,030

0,020

oo
] I oot

p{Phenszepam - 8,764

\
\

0,000 A

>F‘henazepam - 8,740

0,000

9,00 10,00

000 1,00 2,00 300 4,00 500 6,00 7,00
Minutes

0,00 1,00 200 300 400 5,00 600 7,00 800 9,00 10,00
Minutes

Puc. 7. TunuyHbie XpoMaTOrpaMMbl HCIIBITYEMOTO pacTBOpa (CiieBa) U pacTBOpa CpaBHEHHS
(ctipaBa), TOJNYYEHHbIE B YCIOBUSIX KOJIMYECTBEHHOTO OMPEACICHHs, KOTOpas
ucnonsdyercss B pazgenax «Haentudukanu», «OTHOPOTHOCTH TO3WPOBAHHBIX
eanHUI «KoauuecTBEeHHOE ONpeeIeHHE»

42.TCX u TIX 6 Kommpone Kauecmea RNPOMUBOBUPYCHBIX NPenaApamos
(pryopenusuo, amuxcun)

4.2.1.0npeodenenue conymcmayrowux npumecel 6 cyocmanyuu ypeHuzuoa

@dnypeHn3u]l IpeACTaBIsIeT cO00W CHHTETHYECKYI0 CYOCTaHIUIO cO cnenuduyeckon
MPOTUBOTYOEPKYIE3HONM W  aHTUXJIAMUJAUWHON aKTUBHOCTHIO. TEXHONOTHS CHUHTE3a
¢nypennsuaa (cxema), pa3paboTaHHas Ha Kadenpe aHAIMTUYECKOW XUMUHM JIbBOBCKOTO
I'ocygapcTBEHHOTO  MEOUUMHCKOro  yHuBepcurera uM. Jlanuna Tamunkoro mop
pykoBoncTBoMm mpod. Ilerpyx JL.U., mo3BosseT moay4uTh CYOCTAHIIMIO BBICOKOH CTENEHU
YUCTOTHl. BO3MOXHBIMU TpuMecsMH (DITypeHu3na MOTYT OBITh MCXOAHBIE MPOIYKTHI €ro
cuHTe3a — payopeHoH-9 u u3onuaszua [108].

B cBoro ouepenp, HaauMuMe B MOJEKYIE M30HHMA3MJA BBICOKOPEAKIIMOHHOU
TUJIPa3MHOBOW TPYMIIbI, KOTOPasi MPOSBISET BOCCTAHOBUTEIbHBIE CBOMCTBA U CBSI3aHHOW C
TaKOM e pPeaKIHOHHO-CHOCOOHOW 4-TMPUANHKApOOHOBOM KHUCIIOTOHM, YKa3bIBaeT Ha
BO3MOXHOCTb IPOTEKAHUSI OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi C y4acTHEM
M30HMA3M/1a, B YaCTHOCTU ¢ 00pa30BaHMEM TOKCHYHOM mpuMecH — ruapasuna [109].

©) ©
:o + @E—NH_NHQ — :N_NH_@©
O ©

Cxema cuHTe32a urypeHH3uaa

=
@ﬁ—NH—NHszO S—— Y O COCH + NHz=NH3
o o

Cxema pa3nioykeHus MPOAYKTOB CUHTE3a (IIypeHHU3UIa
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B cBsa3u ¢ Tem, uro ¢aypenusun, ¢iayopeHoH-9 M M30HMA3M] MOTJomanT B YO-
obyacTu criekTpa, s xpomarorpadupoBanusi ucronbzoainu ractuHku Silicagel 60 Fasg
(50x200 mMM) co cTeKISIHHOM MOANOXKKOH u (aoopecuenTHO# no6aBkoit (pupma Merck,
['epmanust). [lerektupoBanue nareH npoBoauian B Y D-cBere npu anuHe BoiHbI 254 M. [{s
JIETEKTUPOBAHMS ISATHA TUJpa3HHA UCIONB30BaH 1% pacTBOp m-auMmeTniIOeH3aIbIernaa B
95% cnupre.

[Topor 4yBCTBUTEIBHOCTH HCCIIEAYEMBIX BEIIECTB, COCTABIACT. Uil (IIypeHU3UAa —
0.5 mxr, ms guyopenona-9 — 0.1 mxr, mis uzonuaszunga — 0.15 mkr, ans runpasuna — 0.02
Mkr. MccnenoBanust mokasaiu, 4To HauboJee yJ0BICTBOPUTEIbHBIC PE3yabTaThl pa3AeICHUS
Beriects (1,2,5) nocturarorcs B cucreMax xjaopodopM-3TaHoi U xjopodopm-meTanoi (00¢ B
cooTHomeHnu 8:2). Hambosiee onTuManbHON OKa3anach MOCICTHSS CHUCTEMa, B KOTOPOU
nsaTHO ruzpasuHa umeet Ri=0.45 (tad. 2).

Taoauna 2. [lokazarenu pasjeleHuss CONYTCTBYIOIIMX TpUMeceii B CyOCTaHIMSX

duypenunsuga
BeweccrBo 3Hayenne R¢ B cucremax pacTBopureliei
Xaopodopm-3Tanon (8:2) Xiiopoopm-mMeTaHoI

(8:2)

QirypeHu3u 0.72 0.57

W3onnazun (runpazuj u3o- 0.28 0.25

HUKOTUHOBOM KUCIIOTHI)

®dnyopeHoH-9 0.81 0.71

[Ipy HaHeceHMM Ha JMHHUIO CTapTa XpoMaTOrpapUuecKOW IUIACTHHKH pPaCTBOPOB
¢nypenusuaa B kxomuudectBe, skBuBajieHTHOM 100, 200 m 300 Mkr, Ha ypoBHE MSTEH
¢bnyopenoHa-9 1 M30HMA3MIA OKA3AIKMCh JONOIHUTENbHbIE MATHA. [19TeH, COOTBETCTBYIOLINX
1o 3Ha4YeHHI0 Rf MATHY rujpasuHa, oOHapY)KEHO He ObUIO, TO €CThb €ro CoJAep)KaHue B
cyocraniuu He npessiaer 0.006%.

BriOpanbl U 000CHOBaHBI YCIIOBHS OIpENENICHUs, MO3BOJSIONIME C HEOOXOAMMOI
TOYHOCTBIO U JOCTOBEPHOCTHIO KOHTPOJIMPOBATH COAEP)KAHUE COMYTCTBYIOIIMX MpUMECEH B
cyoctaHiuu (hiaypeHu3naa U JIEeKapCcTBEHHBIX (JOPMax Ha ee OCHOBE.

4.2.2.TCX uI'X 6 konmpoae npumeceti cyocmanyuu KAMuKCUn»

JSw SN
g

- 2HCI
o]

N N
3 ~
iy oM C,HB/ c

28 1% H

2%

Puc. 8. AMukcun

TexHosormueckass ~ cxemMa  MPOU3BOJCTBA  MHpeaycMaTpuBaeT  (UIBTPOBAHUE
MPOMEKYTOYHOTO PaCTBOPa OCHOBAHHsI aMHUKCHHA B TOJIYOJIE Yepe3 CIOW OKCHIA aTFOMHHUSI.
Takast 00pabOTKa MPHUBOAUT K MOJHOMY YAAICHHIO THAPOKCUII-COACPIKAIIMX KOMIIOHEHTOB
n3 npenapara. B cBasu ¢ stum npumecu LIl u Il orcyrcTByroT B ompenenseMbix
kommmyectBax (0,1 %).

B oTnmenbHBIX chnydasx mocie Takoil 00paOOTKM B MPOAYKTE OOHAPYKHBAIOTCS
npoaykTel okucienus (V).

B kadecTtBe cnenupuueckux npuMeceld B aMUKCHHE MOTYT COJCPIKAThCA: 2,7-THOKCH
dnyopen-9-on (1), nponykr ero monoankuaupoBanus (I1), 2-okcudnyopen-9-oun (1), 2-[2-
(muaTrnamuHo )aToKcH |piryoper-9-on (1V) u npoaykTsl okucnutenbHon aectpykiuu (V).
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Jns oOHapy)XeHUS OpPraHMYeCKUX MpUMece NpPEeAsIoKEeH METOJ aaCOPOLUOHHOM
xpomarorpadguu B ToHKOM cioe cwimkarens (mactuHku «Silufol», «Silufol-UV-254»,
«Silufol-UV-366») mpu nerekTHpoBaHMM IATEH NapaMu #HoJa WIM PacTBOpOM Hoaa B
rekcate, oOnyuyeHnn Y®P-cBeTOM ¢ MPUMEHEHHEM COOTBETCTBYIOIIMX CBETO(GMILTPOB. [Ipu
MPOYMX PaBHBIX YCIOBUAX HAMOOJbIIAS YyBCTBUTEIBHOCTD OINpEeNeHHs Oblja JOCTUTHYTA
¢ npumenenneM MiactuHOK «Silufol-UV-254» npu oOnyueHun wux ynbTpaduoICTOBBIM
CBETOM C IIPUMEHEHHUEM CBETO(PHIBTPA C MAKCUMYMOM Iporyckanus 254 uM (cBeToUIbTp
Y®C-1).

[IpoBepeHo Hanmuuue MEPEYUCICHHBIX NpUMeceil B 00pa3lax aMUKCHHA METOJIOM
xpomarorpadguu B TOHKOM cioe copOeHTa Ha mactuHax «Silufol-UV-254» B cmecu
pactBoputeneil Oenzon-tpudTmiiamuH-meranon (100:10:1) npu neTeKTUpoBaHWU ISATCH B
Y®-cBete (254 um).

B nannoii cucreme pactBopureneit st amukcuaa Ry 0,25-0,35; mns mpumecu 1V - 0,4-
0,5. ITpu 3TOM NPOYKTHI OKUCIUTELHON AECTPYKIIMN HAXOAATCS Ha CTapTe.

UyBCTBUTENBHOCTh OIPENEICHUA I KaKIOM U3 BCEX OINHUCAHHBIX IIpUMeced
naxoautcs B auamnaszone 0,02-0,05 Mkr, yto npu HaHeceHnn S50 MKT aMUKCHHA COCTABIISIET HE
6onee 0,1%. Jlomyckaercss HaTU4YME HA XPOMAaTOTPaMMe aMHKCHHA JTOTIOJIHUTEIBLHOTO MSTHA,
IIPU YCIOBHH, YTO OHO HE OY/ET M0 MHTEHCUBHOCTH OKPACKH U IUIOIIAIH MPEBBIIIATh MATHO
or COBC.

3HaueHHus HOPMUPOBaHHBIX Rf mpuMeceil npuBeeHsl B Tadi. 3, XpoMaTorpaMmma — Ha
puc. 3.

Tabauna 3. 3Hauenus Rf mpuMeceil 1 X HOpMHUPOBaHHBIE MO Rf aMUKCHHA 3HAYCHMSL.

IponykTsl IIpumecs 1V AMMKCHH
OKMCJICHHUS (COBQC)
Rt 0,01 0,45 0,3
HOpMUpPOBaHHOE Rf 0,036 1,5 1,0

Bo Bcex cepwmiiHbix oOpasnax npu HaHeceHndn 50 MKr mpemnapaTa MATHa IMpUMecel
OTCYTCTBOBAJH, T.€. coaepkaHue Kaxaod He npesbimano 0,1%. I[lostomy ycraHoBieHa
HopMa nipumeceit (He Oonee 0,1% kaxmoii).

Ocmamounble KOMu4ecmsa opeanuiecKux pacmeopumeretl.

B cuHTe3e amMuKCHMHA M Ha CTaJMU MEPEKPUCTAIUIM3AIMU B KayecTBE pacTBOPHUTEICH
MPUMEHSIOT TOJIYOJI U alleTOH, COAEP)KaHUE KaXKAO0TO M3 KOTOPBIX B CEPUHUHBIX 0Opasnax —
He 10JpkHO npeBbimats 0,1%.

Jlnst aHanu3a UCIOJIb30BAIM PACTBOP aMUKCHHA B 3THJIOBOM criupTe P, 4To mo3Boisier
co3laTh JOCTaTOYHYIO KOHIIGHTpPALMIO Ipernapara B pacTBope. MeToaMka OCHOBaHA Ha
NPUMEHEHUH Il KOJUYECTBEHHOTO ONPEAETCHHUS OCTATOYHBIX KOJMYECTB TOJyoja u
alleToOHa B IpenapaTax aMHKCHHA METOJla BHYTPEHHEro cTaHjapra. B kauecTBe BelecTBa
BHYTPEHHET0 CTaHaapTa B3sT 1,4-11MOKCaH.

XpomatorpadupoBanue o0Opa3noB mnpoBogwin Ha ['X-xpomarorpade «Xpom-5» c
TUIAMEHHO-MOHHM3ALMOHHBIM JIETEKTOPOM Ha HenoBKHOH (aze «Chromaton NAW» (0,125-
0,160 mm) ¢ 3akperieHHOM kuakoit ¢aszoir «15% Carbowax 20 M» (Lachema, n.p. Brno,
Czechoslovakia). Bo3MOXHO TaKXe HCIIOJIB30BAHUE PA3IUYHBIX CEPUIHBIX Ta30BbIX
xpoMarorpagpB ¥ HEMOJABWXKHBIX (a3, OTBEYAOUUM TpPeOOBAHUSAM HOPMATHBHOM
JOKYMEHTAIlM! HW3TOTOBHUTENS M TOKa3bIBAIOMIMX MOJOXKHUTENbHBI pe3ylbTaT MpU
npoBeaeHun Tecta «O01ue TpeOOBaHUS IPUTOTHOCTH XPOMATOTpaQUUECKON CUCTEMBI».
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4.3. Xpomamozpaguueckue memoowvt ¢ cunmesze npouzeoonsvix 1,2,4-mpuazona u
CO30aHUEe HA UX OCHO6€ OPUZUHAIbHBIX NPENApmoe OnA jedeHus 00ne3Hell Cucmembl
Kposooopawienusa (aHZUOUH, 2UNEPMPUN) NPU  GbINOIHEHUU HapmayesmuyecKoil
paspadomku

B Hacrosiiee BpeMst Tpynnoi yKpanHCKUX YYEHBIX [10J PYKOBOJICTBOM 3aciy>KEHHOTO
JedTens HayKM M TEXHUKH YKpauHbl mpodeccopa M.A.Masypa CHHTE3UpOBaH Pl
npou3BoaHbIX 1,2,4-Tpua3osa, W3 KOTOPBIX THOTpHa3oiuH (Mopdonunuit 3-merwn-1,2,4-
TpUA30JIMI-5-THOAIIeTaT), KapAUOTPUIT (1-(B-pennnsTun)-4-(n-
AMMETHIaMUHOOCH3WINACHAMHHO)-1,2,4-Tprazonuii 6pomun), runeptpui (1-(S-peHnmTun-
4-amuHo-1,2,4-Tpuazonuii Opomua — on sxe MT) u anruonun (D,L-nmu3unnii 3-merun-1,2,4-
Tpuaszonmi-5-rioanerar — oH ke  JIlu3uHMii), Ha 0a3e KOTOPBIX CO3[aHBl TOTOBBIC
JIeKapCTBEHHbIE (OPMBI ISl JIeueHHs 00Jie3HEH CUCTEMBI KpOBOOOpAIEHHS. DTH MPEnapaThl
110 3¢ ¢GeKTUBHOCTH (PapMaKOIOTHUECKOTO JCHCTBUS MPEBBIIIAIOT pedepeHTHbIe MpenapaThl
U CTpYKTypHbIe aHanoru [110-112].

JUisi  BBINIOJHEHUS AHAIUTHYECKOrOo OOECleueHusi CUHTe3a, CTaHAapTU3alud |
OpTraHu3allMK MPOU3BOJCTBA ATUX COCIMHEHHH M MX JIEKAPCTBEHHBIX (POPM MpPEIIOKEH U
YCIICIIHO BBINIOJIHEH JTIOKTOPOM (apM. Hayk, cT.H.c. [.B. ['eoprueBckumM anroputm co3iaHust
Y KOHTPOJIS KauecTBa aKTHBHBIX (hapmarieBTuueckux uHrpenueHtoB (AOU — onu xxe BAB)
Ha npuMmepe «JIuzuHus» (TOoproBoe HasBanue «AHruonuH») U MT (ToproBoe Ha3zBaHHE
«Cuneprpun») [113-117].

ANTOpUTM TperycMaTpuBaeT pa3paboTKy KOMILIEKCa (HU3MKO-XMMUYECKHX METOOB,
U3 KOTOPBIX HanboJiblee npuMeHenue Haxoasat xpomarorpaduueckue (TCX, I'X, BOXX) u
UX COYETAaHHE C Macc-CHEKTpOMETpHel. Xpomarorpaduyeckue METOIUKU CTall OCHOBOM
JUTs pa3paboOTKU JOChE Ha Mpenapatbl KAHTHONHH» U «[ UrepTpui».

N3ydensl xpomaTorpadguueckue cBOWCTBa HccleayeMbIx coenHeHuid merogamu TCX,
BOXX u I'X nns ycranoenenus BenmuunH Ry (TCX) u Bpemen ynepxkuBanus (BOXX u I'X),
OTIpEJeNICHNs] OTKPHIBAEMOT0 MHUHHMMyMa (IOpora 4YyBCTBHTEIBHOCTH), 4YTO IIO3BOJISIET
UICHTUQHUIMPOBATh M  KOJWYECTBEHHO ONPEICNTUTh aKTHBHBIE (papMalleBTUYECKUe
MHTPEIMEHTHI U UX COMYTCTBYIOLIUE TPUMECH.

YyBcTBUTENBHOCTE OOHapyxeHus: (onpenensemblii MuauMyM) ripu TCX ycraHoBieH
HaHECEHHEeM Ha XpoMaTorpamMMy pasHbIX Mpo0 pacTBopoB, cogepxammx oT 0.01 mkr mo 30
MKT BelecTBa B nmpobe. Mccnenyemble BemnectBa HaHocwau B Buje 0.5 % pactBopos B 96 %
cnupte B kosmuectBe 10-30 Mkr; mposiButens — mapbl Hoja. IlodyueHHble BennyuHbBI Ry
UCCIIelyeMbIX AaKTHUBHBIX (DapMaleBTUUECKUX HWHIPEIUCHTOB U HUX TEXHOJIOIMYECKHX
npuMeceil TO3BOJISIOT NPOBOAUTh MX HIACHTU(UKAIMIO MPU B3aUMHOM IPHUCYTCTBHH, a
YCTAQHOBJIEHHBbIE MHMHUMAJIbHBIE MpeAebl YYBCTBUTEIHHOCTH JE€TEKTHPOBAHUS IISITEH Ha
XpOMaTOrpaMMe MO3BOJISIOT ONPEAETUTh MUHUMYM HaJM4Usl TEXHOJIOTUYECKUX MPpUMEceH ¢
[ENbI0 OIEHKM YHMCTOTHl CYOCTaHIIMM TIPH IOCTaJUIHOM KOHTpPOJIE IPOM3BOJICTBA.
HccnenoBanbl XpoMaTorpaduueckue CBOHCTBA HCCIENYEMbIX COEAMHEHUH MEeTOJIOM
ToHKOCJOMHON XpoMaTorpaduu (TCX). YciioBus npoBeaeHNs UCCIICAOBaHUS TIPUBEICHBI B
tabm. 4 [118].

HccnenoBanust MeToJ0M BBICOKOA((heKTHBHOM skuAKOCTHON XpoMaTorpaduu (BIXKX)
AKTUBHBIX (DapMalleBTUYECKUX HHIPEAUEHTOB - MPOU3BOAHBIX 1,2,4-Tpuasona.

Bri16op ycnoBuii xpomarorpaduposanus merogoM BOXX D, |-nuzunnii 3-metun-1,2,4-
Tpuazonui-S-tuoanerara. Jns  Bbibopa  ycnmoBMi  XxpomaTtorpadupoBaHHs — ObUIM
UCIIOJIb30BaHbl PACUETHBIE JaHHbIE BEIWYMH KOI((UIMEHTA paclpeleNeHusl B CHCTEMe
oktaHoa - Boga (logPow, rumpodoOHbIe BemiecTBa), KOHCTAHTHI MPOTOHU3AIMU, A TAKKE
JUTEpaTypHble JaHHbIE, M3 KOTOPBIX CJIEAyeT, YTO MpHU XpoMaTorpadupoBaHUH

a30TCOoACPKAIUX COCI[PIHCHPII’I HaI/I6OJ'Iee 9aCTO HCHOJIB3YIOT KHCIIBIC IMOJABHUIKHBIC (I)HBBI
[118].
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Tab6auna 4. R¢ [IpousBogubix 1,2,4-Tprasona u MX COIMYTCTBYIONIUX MMPUMeECEH

Ne BemectBo Cucrema
METAHOJI-  TPOMAHOJI aleToH-
Boja (3:7) -1-eoma  Bopaa (50:2)
(10:1)
IliacTuHka
Sorbfil-ITCX-M-A ILnazmoxp
oM
1. THOCEMHKapOa3u 0.68 0.71
2.  aueTWwITHOCEMHUKapOa3ua 0.54 0.84
3. 3-metmi-1,2,4-Tpra3onui-5-THoH 0.63 0.86
4.  mopoonuauii 3-metui-1,2,4-tpuaszo- 0 0
mui-5-tuoarierat (Tuorpuaszonun)
5. D,L-nu3un 0.16 0.18
6. D,L-au3unanii 3-metni-1,2,4- 0.06 0.04
Tpuazonui-5-rioanerat (JIusunuii)
7. 4-ammno-1,2,4-Tpuazon 0.18 0.43 0.19
8.  muMeTMIaMHUHOOEH3AJIBIET AL 0.04 0.11 0.05
9. p-6pombeHIITUIOCH30T 0.20 0.22 0.23
10 1-(B-denmwmdTin)-4-(n-1umMeTHII- 0.68 0.91 0.77

aMUHOOEH3WINIeHaMIHO)-1,2,4-
tpuazonuii 6pomun (Kapaunorpmn)

11 1-(B-¢pennns>run-4-amuno-1,2,4- 0.22 0.78 0.14
tpuazonuit opomua (MT)

C nomormpto nporpammel ACD Labs (ACD/Labs 10) 6buin paccuuTaHbl BEIUYHHBI
rupooOHOCTH, KOTOpBIE /Ui THOTPHA30JIMHA U 3-MeTHI-1,2,4-Tprazonui-5-THoyKCyCcHOM
kucnotel coctaBunu Logp=0.45 u Logp=-0.842, cooTBercTBeHHO. VX051 U3 MOTYyYSCHHBIX
BEJIMYMH, ObUI C/I€TaH BBIBOJ, YTO COJIM 3-METWI-1,2,4-Tpra3oiaui-5-THOYKCYCHOM KUCIOTHI
JOJDKHBI YIEP)KMBAThCS Ha oOpaiieHHO- (a30BbIX copOeHTax Tuna Cig ¢ HCIOIBb30BaHHEM
KUCITBIX TTOJIBMOKHBIX (ha3 ¢ Hu3kuM (10 10 %) coneprkaHreM opraHndeckoro Moaudukaropa.
Kpome Toro, Hamuuue KapOOHMIIBHOM TPYMIBI Aa€T OCHOBAaHWE CUMUTATh, YTO IMOJBUKHAS
¢aza nomwkHa O0bITh Kucioii (pH < 3).

DKCIEepUMEHT MOKa3all, 4YTO MPUEMIIEMOTO ¥ BOCIPOU3BOAUMOTrO yICpPKUBaHHUs (OKOJIO
10 wmwun) comedt 3-metmi-1,2,4-Tpua3zonuia-5-THOYKCYCHOM KHCIOTBI JIOCTUTaeTcsi ¢
MCIO0JIb30BaHMEM TOJBIKHOW (ha3bl cOCTaBa aleTOHUTPUI-BOAA, AoBeneHHoW a0 pH 2,0
KHCIoTOH (hocPopHON KOHIICHTPUPOBAHHON B 00bEMHOM COOTHOIIeHHH 2:98.

Tl
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b 0.094
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Time, min

Puc. 9. Paznenenue D,L-nmusunnit 3-metun-1,2,4-rpuaszosnmi-5-tuoanerara (T) ¢ 3-meTw-
1,2,4-tpuazonmn-5-tuonom (T1)
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Ha xpomarorpamme pactBopa D,l-nmusunmii 3-mertun-1,2,4-tpuasonui-5-tuoanerara
(puc.), KOTOpBIA B JaNbHEHIIeM OyIeT MOJBEPrHYT pa3IMYHBIM BHIAM CTPECCOBOTO
pa3IOKEHUs, BUIHO HaIW4Me mpumecH 3-metui-1,2,4-rpuazonun-5-tuona (okosno 0.2 %).
BopaHo-aneTOHUTpUIIbHBIE  pacTBOpbl  coneld  3-meTwii-1,2,4-Tpuazonmi-5-TuoykcycHon
KUCIIOTHI JIOCTATOYHO CTOMKHUE, U Mocie 8 4 (XpaHWiIcs B 3alIMIICHHOM OT CBETa MECTE) IS
JaHHBIX PAcTBOPOB HE HAOIIONANOCH YBEIUUYCHHE COJACpXKaHUs mnpuMmeceil (IO JaHHBIM
TCX).

B npuBeneHHBIX YCIOBHUSX XpOMAaTorpa(upoBaHUs BO3MOXKHO YCTAHOBUTH HAJIWYHE
TEXHOJIOTHUYEeCKOl npumecu — 3-meTii-1,2,4-rpuazonuin-5-tuona B koauuectse > 0.2 %.

OmnpeneneHne OCTaTOYHBIX KOJIMYECTB OpraHUYECKUX pactBopurenel B ADPU —
Jlmsunuu. OmnpezpeneHue cocTaBa IpuMeceid B CyOCTaHLMM BKIIOYAaeT B ce0sl KOHTPOJIb
COICPKUMOT0 OPraHWYECKHX pacTBOpuTenel (CTaausi CHHTE3a W OYHCTKHM METOJIOM
NEePeKPUCTAILIM3AMU) M OIpEeACIeHUs] npuMeceil B cyOcraHmuu (Kak MOJYNPOJYKTOB
CHHTE3a, TaK U MPOAYKTOB Pa3I0KEHHs CyOCTaHIIUU B MIPOIIECCE XPAHCHHUS).

Cramuu cuHTe3a, BKIOYas mnepekpuctaum3anuto D, l-nmusunnii-3-mernn-1,2,4-
TPHUA30JIMII-D-THOALIETaTa, TPOXOAST B 3TAHOJIE MIIM B €0 CMECH C BOJIOW. B cooTBeTcTBHM C
PyKOBOJCTBOM MO pErjiaMeHTallud OCTaTOYHBIX KOJMYECTB OPraHMYECKUX pacTBOpHUTEIEH
(ICH Topic Q3c (R4) Impurities: Guideline for Residual Solvents) sTanos npuHaAICKUT K
pacTBOpUTENISIM KJacca 3 — MAIOTOKCHYHBIE pacTBoputenu. Kiace 3 pactBoputeneii umeet
3HA4YEeHUE Pa3pelIeHHoro cyrouHoro neiicteus 50 Mr/cyTt u Gosbliie, TO €CTh KPUTHUYECKUN
npesen KOHIEHTpaluu 3taHona B cyoctanuuu < 0.5 % u He TpeGyeT o6ocHoBaHus. C 1enbI0
MaKCUMAaJIbHOTO YMEHBIIIEHUS! HAaBECKU CYOCTaHIIMM NPUMEHEH METOJ HEeMOCPEICTBEHHOTO
BBEJICHUA B KOJIOHKY BOJHOTO pacTBopa cyOcTaHuuu. JJii yMEHbLIEHHsS MOTPEIIHOCTH
oTpesieeHns U3-3a U3MEHEHUsI 00bEMOB PACTBOPOB, BBOJAUMBIX B Xpomarorpad, npuMeHeH
METOJ] «BHYTPEHHEro craHaapTa». Kak BHYTpEeHHMI CTaHAApT MCIIOJIb30BaH MpomnaHoi-1,
MUK KOTOPOTO HAa XpOMaTOrpaMMax 3IIOMPYETCs 3a ITMKOM OIPEeIieMOro BEIIEeCTBA.

OmnpeneneHne 0CTaTOYHBIX KOJIMYECTB 3TaHOJIA B cyOcTaHIuu JIn3nHuil mpoBeeHo
MeronoM ['X B cinefyromux yCcuoBusX:

npubop - Ta3oBbIil Xxpomarorpad

JIETEKTOP - IUIAMEHHO - MOHU3AI[MOHHBIH

KOJIOHKa - crexygHHas, pazmepoM 160 cm x 0.32 cm
COpOeHT - Topanak Q ¢ pazmepom uactwuir (60-80) mer
TEeMIICpaTypa KOJOHKH - 175°C

Temmeparypa 6J0ka BBoJa Mpoo - 190 °C

TeMmIepaTypa AeTeKTopa - 220°C

CKOPOCTb r'a3a - HOCUTENs - 35 mu/muH

TunoBsle XxpoMaTorpaMmsbl IpuBezeHbI Ha puc. 10.
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Puc. 10. XpomarorpaMMsbl: a — pacTBOpa CpaBHEHHSI 3TAHOJIA; O — UCCIEAYEMOT0 PacTBOpa
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Copnepxanne sTaHona B cyOcraHmuu cocraBiser okoyno 0.042, 4to He mpeBbIMIACT
kputnueckuit npenen 0.5 %.

Onpenenenne TEXHOJIOTMUECKUX MPUMECEH U CTAOMIBHOCTH B «CTPECCOBBIX YCIOBHIX»
npou3BoAHbIX 1,2,4-tpuazona. g pemieHus 3amaud MO HM3YYEHUIO TEXHOJOTHYECKUX
npUMeceil M mpuMeceid, KOTOpble MOTYT CO3/aBaThbCsi B IMPOLIECCE XPAHEHHs, KOJIHMYECTBO
KOTOPBIX  OMNpENeNsoT  KPUTUYECKHE  IIOKa3aTedd  KauyecTsa, UCTIOJIb30BAJIH
BBIILICIIPUBEICHHBIC YCIOBUS POBEACHUS aHainu3a MmetogoM BOXKX.

dapmaneBTHyeckas pa3paboTka TpeOyeT MpPUBEACHHUS JaHHBIX O CTAOMIBLHOCTH
nekapcTBeHHON cyOctanuuu. Creayer OTMETHTh, 4TO Ipu oOocHoBaHum cocraBa [JIC
HEOOXO/MMBI JIaHHBIE O CTaOWJIBHOCTH, KOTOpBIE B CBOIO ouepeab Bius0T Ha PH, BbIOOp
pacTBOpUTEINs, TEMIIEpPAaTypHbIX BIHSAHMMA, cBeTta, W Jp. IlosToMy npu wucciepoBaHUH
CTa0MIIBHOCTH HEOOXOAMMO MPHUMEHSATh YCKOPEHHbIE MCIBITAHMSA, CIJIAHUPOBAHHBIC TAKUM
00pa3oM, YTOObI YBETUUYUTh CKOPOCTh XUMHUYECKOTO Pa3ioKeHUs JACHCTBYIOIIErO BEIIeCTBA
win JIC myteM co3iaHusi 0COOCHHO HEOIArompHUSATHBIX YCIOBHH, KOTOPBIE B AETAISAX MOTYT
IPOTHO3UPOBATh ONTHMAaJbHBIE KAaK YCJIOBHS CO3JAaHUS JIEKAPCTBEHHOI'O CPE/ACTBA, TaK U
ycinoBusi  ero xpaHenus. (PykoBonctBo 42-3.3:2004 PykoBojcTBa 1O KauyecTBy.
JlekapcTBeHHBIE cpescTBa. McnbiTaHne CTaOUIIbHOCTH).

HccnenoBanue cTaOMIBHOCTH CYOCTAHIIMM TNPOBEJICHO C HCIOJIB30BAHMEM  Pa3HBIX
metonoB ux pasnoxenus (dupexruBa ICH Q16). CrpeccoBoe pas3nokeHHE CyOCTaHIIUU
MIPOBOJIMIIN C UCTIOJIB30BAaHUEM PA3HBIX METOI0B MX Pa3I0KEeHHUS:

1) oGmy4yenue cBeroMm, yarie yabrpaduosietoBsiM (1o TpedoBanusiM PykoBojactsa |ICH
Q16);

2) xucnotablid Tuaponus (0.1 M pacteop HCI);

3) menounoit ruaponus (0.1 M pactop NaOH);

4) THAPONM3 BOIHBIX PAaCTBOPOB W/WIIM OKUCIUTEIbHOE pasznoxenue (3% pactBop
HzOz).

Omnpenenenue coctaBa npuMeceid B cyOctaHuuu JIu3uHus OBUIO TPOBENEHO C
ucnojb3oBanueM Merona BOXKX B cremyronmx ycioBusx:

[TpurotoBnenue OydepHoro pactBopa. B MepHyto kondy BMectumocThio 1000 mn
nomentarot 0,01 r Hatpust okrancynbponara, pactBopstoT B 800 mi1 Bozibl, 1OBOAAT 00BbEM
pacTBopa BOJOHM K OTMeTKe U nepememnBaioT. JloBoaat pH momyuenHoro pacrsopa a0 2,2
KuCIoToU (hochopHOI KOHIIEHTpUPOBaHHOH (MOTeHIHOMeTpundecku, [OY 2.2.3).

npubop - B2XX-xpomarorpad

JETEKTOP - Y®-nerexrop diode-array detector ELSD (Evaporated
Liquid Seaterring Detector)

KOJIOHKA - Resolv C18, pazmepom (300 x 4,6) MM, 3anoTHEHHAS

COpOEHTOM C pa3MepOM YacTHUIl S MKM HJIM aHAJIOTMYHas,
1T KOTOPO# BBITIOJIHAIOTCS TPEOOBAHMS UCIIBITAHUS
«ITpoBepka nMpUroAHOCTH XpomMaTorpapuuecKon

CUCTEMBI»
noJBrXHas (aza - aneronutpui — 0ydepnsiii pactBop (20:980),
Jiera3upoBaHHast JHOObIM y10O0HBIM crIocOO0OM
CKOPOCTb MOJIBUKHOM - 1,0 m/mun
¢azsl
TEMIIEpaTypa KOJIOHKH - 30°C
JUIMHA BOJIHBI - 220 M
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Time, win Time, min
Puc. 11. XpomaTtorpaMma UCIBITYEMOTO Puc. 12. Xpomarorpamma UCITBITYEMOTO
pacTBopa cyocTaHIy rocie oomydenust YO - pacTBopa CyOCTaHIIMH TIOCIIE KUCTIOTHOTO
CBETOM THIPOIIN3a
1 - 3-metmn-1,2,4-Tpuazonui-5-TroH; 1 - 3-metun-1,2,4-Tpuazonuin-5-THoH,
2 - 3-metun-1,2,4-Tprasonmi-5-THOYKCYCHAs 2 - 3-metun-1,2,4-Tprazonmi-5-THOYKCYCHAs
KHCIIOTA, KHCJIOTa

3 —TIPOJTYKTBI Pa3JIOKECHUS

Kontpons  comepxanusi  3-metwi-1,2,4-tpuazonuin-5-tuoHa  (TEXHOJOTHYECKas
npuMech, MakKCUMallbHOE cojiepkanue He Oonee 0,2%) u npyrux npumeceit (He 6oxee 0,1%.
CYMMapHO€ COJIep)KaHHe HEM3BECTHBIX puMecei He 6osee 0,2%).

Cornacuo TtpeboBanusim ['@Y u PykooactBom ICH mo Bamumanmu meroauk BOKX
NPOBE/ICHA BaJIMJIAIMS METOJUKH OIpPENeICHUs] COAepKaHusI TOCTOPOHHUX MpHUMeceH, uis
4yero ObUIO MPOBEPEHO TaKWe BaIHJIAIMOHHBIE XAPaKTEPUCTHKH KaK CHEUU(DUUYHOCTH WU
npenen oOHapyxenus. Ha puc. 13, 14 npuBeaeHbl XpOMaTOrpaMMBbl paCTBOPOB, MOJTyYEHHBIX
IIPY OTIPENICIEHUH CIIEHU(UUHOCTH METOTUKH.

f 2 0.108 -‘
0.108
0.108
0.108
0.104 s
0.102 e’ 0.102
g 0.100 0.100
g 0.098 § 0.008
g 0.036 2 0.08¢
0.094 0.084
0.092 0.092
"% ® 1 e = 0 0997 s 10 15 P % E)
Time, min
Puc. 13. Xpomarorpamma UCTIHITYEMOTO Puc. 14. Xpomarorpamma UCIIBITYEMOTO
pacTBopa CyOCTaHITUH TIOCIIE IETI0YHOTO pacTBopa CyOCTaHITUH TIOCIe 00pabOTKH
TUAPOIN3a BOJIOpO/ia TIepokcu oM (mpemapar
1 - 3-metun-1,2,4-Tpuazonui-5-THOH; MPAKTUYCCKH MOJHOCTHIO PA3IOKHIICS)
2 - 3-metun-1,2,4-Tprasonmi-5-THOYKCYCHAs

KHCJI0Ta

[Tpenen o6Hapyxenus npumeceit cocrapiuset 0.032%. [ u3BecTHOM mpumMecH - 3-
MeTHiI-1,2,4-Tprazonni-5-TuoHa ObUIK MPOBEICHBI TOTOJIHUTEIbHBIEC BAIUAIIMOHHbIE
UCTIBITAHUS, OTIPEICIICHBI KPUTEPUH U BEJIMYMH, IPUBEICHHBIE B Ta0I. 5.

[Io pesympraTaM aHalu3a B  «CTPECCOBBIX  YCIOBHUSAX», IMOJYYEHHBIX II0
BAIMIUPOBAHHON METOIUKE ONPECTICHHS IPUMECEH, YCTAaHOBJICHO!

* D,l-musunnit  3-metnn-1,2,4-Tpuazonui-5-TuoaneTar MPaKTUYeCKH MOJHOCTBHIO
pasiiaraercsi, 0COOCHHO IMPU OKUCIUTEIBHBIX criocobax pasnoxeHus (YO - oOnyueHus u
BOJIOPO/1a TICPOKCH]).

* Tepmuyeckas 06pab0TKa CyOCTaHIIMH HE TIPUBOJIUT K PA3JIOKEHHUIO.
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* B HelirpanbHbIX 1 cnabo kuciabix (kK pH 4) BoAHBIX pacTBOpax cyOCTaHIIHS SBIISETCS
croiikoit. B cuibHO kucibix pactBopax (pH 1 u MeHbIe) CyOCTaHIMS YaCTHYHO pa3iiaraercst
c oOpazoBanueM 3-meTui-1,2,4-Tpuazonui-5-THoHa.

[IpoBeneHHbIE HCCIENOBAHUS TO3BOJIMIIM CHENaTh BBIBOABI O HEOOXOIUMOCTH
0COOEHHBIX YCIIOBHIA POU3BOJICTBA U XPAHEHUS:

* M3roroBieHne WHBEKIHMOHHBIX PACTBOPOB MOXHO IPOBOJAUTH 0€3 J00aBieHUs
AHTHOKCHUIAHTOB;

* XpaHeHue CyOCTaHIMM HYXXHO IMPOBOAWUTH B 3alUIIEHHOM OT CBETa MECTE NpH
KOMHAaTHOW TeMneparype.

YcnoBus ompeneneHuss CTaOMIBHOCTH OBUIM B3ATHl 32 OCHOBY pa3paOOTaHHOW u
BaJIMIUPOBAHHON METOAMKH KOJIMYECTBEHHOTO ompexaenenus 2,5% pactBopa JIuzunus st
UHBEKIUN.

Ta6auna 5. BanupanuoHHble IOKa3aTeNU U TPEOOBAHUS K HUM METOJIUKU OTIPeeNIeHUs
npumecu 3-metwi-1,2,4-rpua3onui-5-tuoHa B cyocraniuu JInsuHus

Kpurepnii TpebdoBanus IHonyyen BeiBoj
)

CTaTUCTUYECKas |a]|<2.3534*S,= 1.23 COOTBETCT
HE3HAYNMOCTh CBOOOTHOTO 2.27
YJIeHa
npakTHYecKas He3HaYMMocTh | a|<6.8 -1.23 COOTBETCT
OTHOCHUTEIILHOE CTaHJapTHOE RSDy/b< 6.8 0.94 COOTBETCT
OCTaTOYHOE OTKJIOHCHHE
KO2((OUIIHEHT KOPPENSIIAH r>0.9916 0,99973 COOTBETCT

4.3.1. Memoo BOKX 6 ¢hapmako-kunemuueckux ucciedosanusx npenapama «Jluzum»

Jns  u3ydeHus: (PapMaKOKHMHETHUECKUX XapaKTepUCTUK pa3paboTaHa METOAMKA
KOJIMYECTBEHHOTO ompenenenuss cyocranimu D, l-nmu3unnii-3-metnin-1,2,4-tpuazonmi-5-
THOAlIETaTa B CBIBOPOTKE KpoBU. PazpaboTka METOAMKM NPOBEACHA B COTPYIHUYECTBE C
HAaYYHBIMH Pa0OTHHKaMU oThena (papMakoKuHeTuK (pykoBoautenb npod. SApom AK.) I'Y
«UO®T HAMH VYkpaunbm.

JKMBOTHBIM MOJONIBITHOM TpyMIbl BHYTPUOPOMKHHO BBoAWIH D, l-nmu3nnmii-3-metu-
1,2,4-tpuazonun-5-tuoarerat B g03¢ 50 MI/Kr Macchl Tena >KMBOTHOro. TOYHYIO HaBeCKy
Jluzunus pactBopsiii B Boje. [IpoObl kpoBu Opasin cpasy nociie JeKanuTaluu KHUBOTHBIX
noxa 3¢upHeIM Hapko3oM uepe3 3, 5, 10, 20, 40, 60, 90, 120, 180 munyT Mocie BBEACHUS
UCCIIEIyeMOTO COEIMHEHUSI.

Jnsi HemOCPEeICTBEHHOTO KOJIMYECTBEHHOTO OTpeenienus: coaepxkumoro D, |-nmu3ununii-
3-metuin-1,2,4-tpuazonui-5-tuoarerara HamMu ObUIO TPEAJIOKEHO MPOOOIMOATOTOBKA B
COOTBETCTBUH CO CBOMCTBaMU CyOCTaHIIUU:

B mpo6upky BHocwin 0,8 mi ceiBOpoTkH KpoBH, noOaBmsii 1,0 mia meraHona u
CTAaBWJIM HAa 5 MUHYT B yJIbTPa3sBYKOBYyIO OaHro mpu Temmeparype 55 °C s moiHOro
ocaxnaeHust OenkoB. Llentpudyrupoamu mnpu 8000 o6/mMuH B TeueHue 30 MHHYT.
[Tonmy4yeHHBIH TpO3payHblii paCTBOP JAECKAHTUPOBAIN B HOBYIO YHCTYIO MPOOUPKY, MUMETKON
3aMepsIM  €ro TOYHBIM 00BEM, KOTOPHI NEepeHOCWIM B BHAIbl JUIS TOCIEAYIOIIEro
XpomarorpadupoBaHusl.

OObeM HMHBEKUUH MOArOTOBICHHON OMOMPOOBI COCTABISUI 5 MKI. DIIOMPOBAHUSA
OPOBOJMWJIM B HW30KPAaTHUYECKOM DPEXHUME CO CIEAYIOIIMM TNPOMBIBAHHEM KOJIOHKHU.
JnurenbHOCT aHanm3a coctaBisuia 10 MuH (C y4eTOM POMBIBKH KOJIOHKH).
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npudop - KHJIKOCTHOH Xpomarorpad

IETEKTOP - MacC-CEJEKTUBHBIN

KOJIOHKH - Rapid Resolution HT Cartrige 4,6x30 mm 1,8 um Zorbax
SB-C 18 u Agilent XDB-C18 4,6x50 mm 1,8 pm,

COCAMHCHHBIC ITIOCJICA0OBATCIILHO

CkopocTh oToKa - 0,5 mi/MuH

TeMIeparypa - 450-C

NoJBIDKHAS (ha3a - JICMOHU3MPOBaHHAs BOJA U aAllETOHUTPUII
Mertoa perucrpanuu - SIM Method (174 m/z)

®parmeHTOp - 120

HaIpsDKEHUE Ha - 4000 B

Kanuuisipe

TeMIleparypa rasa - 250-C

CkopocTb rasza - 12 n/xB

JlaBnenue pacmpututens - 35 psig

Pe3ynpraThl AKCIIEPUMEHTOB TOJAJABAIM CTaTUCTUYECKOW 0OpPadOTKE C IMOMOIIBIO
KoMIIbIOTepHBIX mporpamMM Excel Mucrosoft, Statistika 6,0 ¢ ucnons3oBanuem t-kpurepus
Crpronienra. XpomarorpadpupoBanue npooauin uepes 3,5,10,20,40,60,90 mun (puc. 15).

1)

Puc. 15. Tunnunas xpomatorpamma D, |-nmusunnii-3-metwi-1,2,4-tpuazonmi-5-Tuoarerara
B KPOBHU MOJIOTBITHON KPBICKI, MoTydeHHas yepe3 90 MuH mocie napeHTepaibHOro
BBeJICHUA coenuHeHus B fo3e 50 Mr/kr maccel Tena

[locne mnpoBeeHUsT HSKCHEPUMEHTA MOJYYEHHBIE XPOMATOrpaMMBbl HCCIEAYEMbIX
pacTBOpoB ObITM  TpOUHTETpUpoBaHbl. KonmeHnTpammst JIM3WHHS —pacCUUTBHIBaHA C
UCIIO0JIb30BaHNEM KaTHOpPOBOYHOW KPUBOUM 3aBHCHUMOCTH «IUIOIIA/Ib XPOMATOTPadUIecKOro
nuKka — KoHIeHTpanus». ®apmakokunetnueckas kpusas D, l-nmusunnii-3-merun-1,2,4-
TPUA30JWI-D-THOALIETaTy,  KOTOpas  BOCHPOMU3BOAUT  3aBUCUMOCTb  KOHLEHTpaluu
JEUCTBYIONIEH CyOCTaHIIMM B KPOBH OT BPEMEHH TOCIIC €€ BBEJICHUS KUBOTHBIM IPUBEICHA
Ha puc. 16.

=20 30 Bo 130 180
Hmo, 4m

Puc. 16. ®apmakokrHETHYECKAs! KpUBasi 3aBUCUMOCTH KoHIeHTparmu (Mxr/mi) D,l-
TU3UHUNA-3-MeTHi-1,2,4-Tpra3zonui-5-THoarerara B KpOBH KPbIC OT BPEMEHHU
(MUHYTBI) TTOCIIEC BBE/ICHHS ACHCTBYOIIEH cyOcTaHuuU B 103€ 50 MI/KT Macchl
Tena
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VYcranoBneno, uro JIu3uHuil OBICTPO BcCachlBaeTCsi B KPOBb C JOCTIKEHHEM
MaKCUMaJlbHOW KOHLEeHTparuu uvepe3 10 MHUH mocie WHBEKIMM IpenapaTa. Bwicokue
3HAa4YeHUs1 MHUMOTO 00beMa pacrpeesieHns YKa3bIBaloT Ha Xopouiee pacnpeneneaue AOU B
TKaHSX J)KMUBOTHBIX, a 3HAUEHUSI KOHCTAHT 3JIMMUHALIMM U CPEIHETO BPEMEHHU COJIEP/KaHUS B
KpOBM YKa3blBalOT HA CKOPOCTb BBIBEJCHMs IpenapaTta M3 KpOBH Kpbic. Pe3ynbrarsl
pacyeToB UCCIeI0BaHMs IPUBEICHBI B Ta0JI. 6.

Ta6auma 6. OcHoBHbIC (papMakOKHHETHYECKUEe mapameTpbl D, l-nmusunuii-3-metun-1,2,4-
TPUA30JIMUI-5-THOAIIETaTa B KPOBH KPBIC TIOCIE MAPEHTEPAILHOTO BBEACHUS B
no3e 50 Mr/kr Maccel Tea

Ne ITapamerpbl O0o3Hauenne 3Hayenue

n/n

1. MaxkcumanbHasi KOHIIEHTpalys B KpOBU Crnax, MKI/MJI 42,0+ 152

2. Bpems noctuxeHus MakCUMalbHOM T max, MHH 10,0+0
KOHIICHTPALUU

2. KoHcranTa snuMuHamm Ko, Mus". 0,05 + 0,002

3. YcnoBHBIN 00beM pazaeseH s V4, MI/KT 463,9 + 3,4

4, [Tnomane mox papmMakOKUHETUIECKOU AUC,MKr-Mus/mMn 2143,2 +101,8
KpHUBOU

5. OOt KTupeHe Cl, Mmxr/mua - kr 23,3+x1,1

6. CpenHee BpeMs yIEpKUBaHUS B KDOBU MRT, Mun 19,9 + 0,93

[Tomyuennsie  (apMaKOKHHETHYECKHE TapaMeTpbl OBUIM  UCIOJB30BAaHBI IS
pa3paboTKH CXeMbl KypcoBOro wucnonib3oBanus D,l-nu3unmii-3-merni-1,2,4-tpua3onmi-5-
THoAleTaTa  BO  JieKapcTBeHHBIX  (opmax.  [IpoBemeH  aHanm3  pe3ysnbTaToB
(hapMaKoJIOTUYECKUX CBOICTB D, l-nmu3unmnii-3-metuin-1,2,4-rpuasonni-5-tuoarerara
(JTuzunust) B CpaBHEHUH CO CTPYKTYPHBIMH aHAJIOTaMH U PeepeHTHBIMU TpernapaTaMH.

AHanu3 pe3ynbTaToB OMOJIIOTMYECKON aKTMBHOCTH cyOcTaHIuu JIM3MHUS TIO JaHHBIM
JOKJIMHUYECKUX UCCIIEIOBAHUHM, KOTOPhIE ObUIM HAMU, CTAaHIAPTU3UPOBAHBI U KAYECTBEHHO U
KOJIMYECTBEHHO OLIEHEHBI, CBUJICTEIBCTBYIOT O CIEIYIOIIEM:
D,l-nmu3unnii-3-metuin-1,2,4-rpuazonun-5-tuoanerar  (JIu3uHuii), peKOMEHIYeMbIH IS
JCUCHHUs]  CepACYHO-COCYOUCTON W  HEPBHOM  CHCTEM, MPOSABISET  BBIPAKEHHYIO
KapJAHOMPOTEKTOPHYI0 aKTUBHOCTh, B OCHOBE KOTOPOH JIEKHT CIIOCOOHOCTH IMpemnapara
OCNa0NATh SIBJICHUS DHIOTECTUAIBHON JUCPYHKIMH ¥  BO30OHOBISATH CTPYKTYpPHO
GyHKIIMOHANBHBIE HapylmieHHe Muokapaa. [IpumeHenue JIM3uHUS B KOMILICKCE
0e30TnaratelbHBIX MEp B OCTpPBI MEpPHUOJ] HUIIEMUH M B TEUEHHUE CIEAYIOIUX CYTOK
WHTEHCUBHOM TEpamuy MO3BOJSET MOBLICUTH 3aIUTy MUOKapAa B Oosee MoHOM oObeme
JKU3HEICATEILHOCTH opraHu3ma [123-129].

44. BIKX u TCX ¢ co30anuu u KOHmMpOle Kauecmeda oOmeuecmeeHHbIX
npenapamoe — nPou3600HbLIX AMUHOKUCI0m (2IyMapeun, ayeau3un)

PaGota BbITIONHEHA KOJIEKTHUBOM COTPYIHUKOB Jabopatopuu (PU3NKO-XUMUUIECKHX
MPOLIECCOB TEXHOJIOTUU TpEerapaTtoB C 3aJaHHBIMU OHMO(dapMalleBTHUECKUMU CBONCTBAMHU
l'ocynapctBeHHoro mnpeAnpusitus «l oCydapCTBEHHBIN HAy4YHBIA IIEHTP JIEKapCTBEHHBIX
cpencts» (I'TI «HIJIC»), . XappkoB. B nocnennee Bpemsi 60J1b110€ BHUMAHUE YACTSICTCS
CO3/IaHMIO JIEKAPCTBEHHBIX MPETMapaTOB HA OCHOBE aMUHOKHUCIIOT, KOTOPHIE HMEIOT KU3HEHHO
BaXHYIO JIJISl OpraHu3Ma PoJjib «CTPOUTEIHHOTO MaTepuana» B OMOCHHTE3e crelu(puIecKux
TKAHEBBIX OENKOB, ()EPMEHTOB, MENTUIHBIX TOPMOHOB SHAOP(GUHOB, Ba30- U HEHPOAKTUBHBIX
SHAOTEHHBIX CYOCTaHIMi, MypUHOB, BUTAMUHOB M JIPYTMX BEIIECTB. 3HAUUTEIBHBIN HHTEPEC
Cpeny TMPOW3BOAHBIX AMUHOKHUCIOT TMPEACTaBISIOT WX COSAWHEHHs C JIPYTUMH
JICKapCTBEHHBIMU BEIIECTBAMH, 4YTO TIO3BOJIAET PACHIMPUTH CHEKTP TEparmeBTHUECKUX
3¢ ¢deKToB, TOBBICUTH TMEPEHOCHMMOCTh, a TaKXKe CO3/aBaTh Ha WX OCHOBE HOBHIE
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nekapcTBeHHble (opMbl ¢ Oosiee BbicOKO# OmomoctymHocthio. B TTI «I'HIUJIC» mon
pykoBoactBom A.T.Ileitna, E.C.Hazaposoit, A.A.3unuenko, JL.I'.AnmakaeBoii, JI. A.Yaiiku
pa3paboTaH psil JICKQpCTBEHHBIX IpernapaTroB, Kak Ha OCHOBE WHAMBHIYaJIbHbIX
aMuHOKHCIOT (AmuHON, OkxramuH, [yrapruH), Tak U HUX HPOM3BOJHBIX C M3BECTHBIMHU
OMOJIOTMYECKU AaKTUBHBIMH BellecTBaMH (AIICIH3MH, WHBEKIMOHHBIH PAacTBOp TaypuHA C
KaJIbIIHs TJIFOKOHATOM, TJIa3HbIC KAIUIA TaypUHA C SKCTpakToM anod) [20, 127-129].

AHanmuTHYECKOe O0ecleYeHue CO3/1aHUs W CTaHIApTU3AIMHM YKa3aHHBIX IpenapaToB
OocHOBaHO Ha npuMmeHeHun BDXXX ¢ wucnonp3oBaHueM CHEKTPOPOTOMETPUUECKOTO
JNETeKTUPOBAaHUS C TMpel- WM T[OClie- KOJOHOYHOM JepuBaTHU3aLUe aMUHOKHUCIIOT
peareHTamMH JUIi  HUX  MOAM(UKALWHK, HANpUMEp, OPTOPTAIUEBBIM  ANbJICTUIOM,
(EeHUITN30THOIIMAHATOM, apuiTopuaom, (EeHUATHOTUJAHTOMHOM, 9-¢pnyopenni-
METWIXJIOpO(OpMATOM U IPyruMu BemectBamu [129].

HccnenoBanust mokas3aid, 4To Ui CEpUITHOTO aHalIM3a aMHUHOKUCIOTHBIX MpernapaToB
HaunboJiee MOAXOIUT B KauecTBe Moau¢ukatopa 2,4-1uHuUTpo-1-PpropOeH301, MPOU3BOIHbIE
KOTOPOT'O 3HAYUTENIHO MPOIIE Pa3/JeiUTh METOJOM oOpaiieHHO-(a30Boil xpomarorpaduu
Ha KOJIOHKaxX C NPUBUTHIMH OKTOCWIMJIBHBIMH M OKTOJeHWICHIMIbHBIMU (a3amu (C8 u
C18). UzyueHue kuHeTHKU 00pa3oBaHus psijia AUHUTPOYEHUITIPOU3BOTHBIX AMHHOKHUCIIOT C
npuMeHenneM Mmeroga BEPX namo B0o3MOXHOCTE M30paTh ONTHUMAlbHBIA  PEXUM
NPOXOXKICHUSA pEaKkIMM JIpUBAaTH3aAIMM, YTO CYIIECTBEHHO pPACUIMPHIIO BO3MOXXKHOCTHU
UCTIOJIb30BAHUS 3TOTO METO/I.

Pa3paGoTaHbl METOMKH KOJIMYECTBEHHOTO aHAJIN3a C MCIIOJIb30BAaHUEM ATOTO peareHTa
JUISL OTIPEJeNICHNs] KUCIIOT TIIyTAMUHOBOM M apruHuHa (B mpemnapare [JyTapriuH u ero Jek.
¢dopmax); TaypuHa (B MHBEKIHOHHOM IIperapaTe ¢ KajblHs TIIOKOHATOM M B TJIa3HBIX
KaIlIsIX C JKCTpakToM ainoe); cmecd 12 m 8 ammHOkucior (B mpenaparax AMHHON U
OxramuH); rnuimHa (B cyocraniuu D,L-nmu3nna aneruincanuimiata (AneiansuH)).

['JIYTAPI'MH npencrasisier co60il cOib TIyTAMHUHOBOM KHCIOTHI M apruHuHa — L -
apruiuHa L-riryramar.

YcnoBus XpomarorpadupoBaHus: B U30KPaTHUYECKOM pexxume Ha
xpomarorpaduueckorr kojgonke Symmetry C18 pasmepom (3,9x150) mm, ¢ copOeHTOM C
pasMepoM HacTull 5 MKM; Temreparypa KosoHkd — 30 °C; perekTupoBaHUE NpU JUIMHE
BostHBI 360 HM; moaBmwkHas (aza ([1D): aneronutpui - aneraTHolil OydepHsiit pactBop ¢ pH
5,5 (13:87), co ckopocthio 1,0 Ma/MuH.
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Puc. 17. Xpomarorpamma pactsopa PCO nns ananuza npenapata ['myraprus. Iopsok
BBIXOJa MUKOB: 1 - 2,4- iuHUTPO PEHUITTPOU3BOJHOE TTYyTAMUHOBOM KUCIIOTHI; 2 -
2,4-muauTpodTopben3on, 3 - 2,4-TuHUTPOGEHIIITIPON3BOIHOE APTHHUHA

JlOoKa3aTenbCTBO  MPUTOJAHOCTH  YCIOBHM — XpOMAaTOrpauueckoro  OmpeaeieHHs
oOecrieunBaeTcsi  BBEJIEHHMEM B METOAMKY  Tecta  «[IpoBepka  NPUTOAHOCTU
xpomarorpaguueckoii  cucteMbr». IPPEKTUBHOCTH  XpoMaTOrpapuueckoid  KOJIOHKH,
paccunTaHHas 1O MNHUKaM 2,4-TUHUTPO(PEHUINIPOU3BOAHBIX APTUHUHA WM KUCIOTHI
rnyramuHoBoii (He Menee 1000 TeopeTHHecKMX Tapesok); KOA(PQUIMEHTH pa3aeieHus
MUKOB 2,4-TUHUTPO(HEHMITIOXUIHON KUCIOTHI TITyTaMUHOBOH U 2,4-muHUTpOoTOpOEH301a U
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nuKkoB 2,4-nuHuTpodTopbensona u 2,4-TUHUTPOGEHUIIPOU3BOTHON ApTrUHUHA JOJDKHBI
ObITh He MeHee 1,5; OTHOCHTEIbHOE CTaHAAPTHOE OTKIOHEHHE, BEIYMCICHHOE IS TUIOIAaeH
MUKOB 2,4-TUHUTPO(EHMIIIPOU3BOIHBIX U3 TPEX MOCIEAOBATEIbHBIX XpOMAaTOTpaMM - HE
6onbie 1,34% u ko3ddunment cummerpun — He Gomnpie 1,8.

AMUMHOIJI, PACTBOP JIA NHOY3UUN COIEePKUT cMech 12 aMHHOKHCIOT:
apruHUHA TUAPOXJIOPUA, BAJMH, TMCTUAMHA THUAPOXJIOPHUA, TIHMIMH, W30JICHLMH, JICHIHH,
JU3UHA THAPOXIIOPHI, METUOHUH, aJlaHUH, POJIUH, TPEOHUH, TpUNTo(daH, heHUIaNnaHuH.

03¢] [

0324
030]
028

15

004] )

— —r
2000 200 000 50.00

Puc. 18. Xpomarorpamma pactBopa PCO mns ananumza npemapara AmuHou. [lopsimox
BBIXOJ]a THUKOB 2,4-TUHUTPOPEHUINPOU3BOIHBIX aMUHOKUCIOT: 1 - 2,4-
TUHUTPOPTOPOCH30M, 2 - THCTHIWHA TUAPOXIOPUI, 3- TJIULWH, 4- METHOHHHA
Cynb(OH, 5 - METHOHUH, 6 - aprUHUHA TUAPOXIOPH, { - JIM3UHA THAPOXIOPHU, 8
- ananuH,9 - mponuH, 10 - TpeonuH, 11 - Banun, 12 - uzoneinuy, 13 — neiinuy, 14

- (penmnananun, 15 - Tpunrodan

Omnpenernenue npoBoawiIn Ha Kosonke Symmetry C18, (3,9x150) MM, gerekTupoBaHue
pH JuiuHe BOJIHBI 360 HM B peXMMe TPaIMEHTHOTO IIOUPOBAHUS CO CKOPOCTHIO 1 Mil/MuUH:
[MonBuwxuasg paza b [Ipumeuanue

Bpewms, [MoxBwxkHas daza A
MUH (0,01 M pactBop (aueToHHUTPHI)

aMMOHHSI alieraTa (% 06/00)

pH 6,0)(% 06/006)
0-60 100 — 60 0— 40 JIuHelHbIN TpagueHT
60-61 60 — 100 40— 0 JIuHelHbIN TpagueHT
61-55 100 0 N30kpaTndeckuil pexxum

OKTAMUH IUIKOC, KAIICVYJIbl coaepkuT cMech 8 aMHHOKHUCIOT: BalluH,

U30JICHIINH, JIeUIINH, TM31UHA THApOXJIIOpUa, MCTHUOHHUH, TPCOHUH, TpI/IHTO(baH, (bHHHHaHaHPIH

Y KaJIbIUs TTAHTOTEHAT.
Omnpenenenne nupoBoamwmu [135] nHa kononke Symmetry C18, (3,9%150) mm,

JACTCKTUPOBAHUC TIPU INJIMHE BOJIHBI 360 HM B pPEKUME TPAAUCHTHOI'O JJIHOUPOBAHUA CO

CKOPOCTHIO 1 MIT/MHUH:

Bpewms, mun | IlogsmwkHas dasza A IMonBuxnas paza b | [lpumeuanue

(0,01 M pactBop (aueToHHTpPMIN)

aMMOHHSI alieraTa (% 06/00)

pH 6,0)
(% 06/00)

0-30 95 — 60 5— 40 JIuHEeWHbI rpaiueHT
30-31 60 — 95 45— 5 JIMHEeWHbI rpaiueHT
31-35 95 5 M30kpaTnyeckuil pexum
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Puc. 19. Xpomarorpamma pactBopa PCO st ananu3za npenapara Okramus mtoc. [lopsaok
BBIXOJ]a MHKOB 2,4-TUHUTPO(EHWINIPOU3BOJIHBIX AMUHOKUCIOT ¥ KaJbIIH
nanToreHara: 1 - 2,4-muautpodTopOeH3o, 2 - MEeTHOHHMHA CYIb()OH, 3 - METHOHUH,
4 - xanpl¥s MAHTOTEHAT; 5 - JMU3WHA THUAPOXJIOpHUA, 6 - TpeoHuH, 7 - BalwH, 8 -
usoneinuH, 9 - neiinux, 10 - denunananuy, 11 - puntodan

ALIEJII3UH (D,L-nu3una aneruiacanuuuiar) + TIUIHH

I'munuH ompenensiy, Kak 2,4-AUHUTPOPEHUITIPOU3BOJHOE B CIEAYIOUIUX YCIOBHS
xpomarorpaupoBaHus: B H30KPATHUECKOM pPEKUME Ha XpomaTtorpaduyeckoil KOJIOHKE
Hypersil ODS (4,6 x 250) mMm, Temnepatypa kosioHkd — 30 °C; neTeKTUupOBaHUE MPH JJINHE
BosiHbl 360 HM; [1®: aneronutpun - 0,01 M pactBop ammonus auerara pH 6,0 (12:88), co
ckopocThio 1,0 mir/MuH.

Xpomarorpadudeckasi CHUCTEMa CUUTACTCS NPUTOJHOM, €CIH  BBHITOJIHSIOTCS
cleaylomue ycnoBus: 3((EeKTUBHOCTh XpOMAaTOrpaduueckoil KOJOHKH, pacCUMTaHHAs IO
MUKy TUHUTPO(EHWITIHNIINHA, T0JDKHA cocTaBsATh He MeHee 2000 TeopeTHdyecKnX Tapeok;
KO3 UIMEHT pa3eNieHus] TMKOB peareHTa U JUHUTPOPEHUITIUIMHA COCTABIIACT HE MEHEe
2,0; k03(hOUIMEHT CUMMETPUHM IMKa, PACCUUTAHHBIM MO MHUKY AMHUTPO(GEHUITIHIIMHA
cocrapnsger He Oonee 1,6; OTHOCHTENBHOE CTAHIAPTHOE OTKIOHEHUE, PACCUMTAHHOE IS
IUIOIIA M  MHUKA  JUHUTPOQEHWITIUIIMHA  JIOJDKHO  COOTBETCTBOBaTh  TPEOOBAHHSIM
['ocynapcrBenHoit hapmakonen Ykpaunbl ([DY).

bonee mompoOHee paccMoTpuM pazpabOTKy METOAUKH OMPEICICHUsS aMUHOKHCIOT B
BUJC 2,4-TMHUTPO)ESHUIIIIPON3BOIHBI Ha IPUMEPE TaypUHA.

O2N F + H:2N—CH;—CH>—SO0sH—> O:2N NH—™CHz—CH2—SO0sH + HF

NO2 NO>
Puc. 20. Cxema nonyuenus 2,4-auHUTpoheHUIIpon3BoHOTO TaypuHa

[Ipensiaymue ucciaeaoBaHus], KOTOpble ObUTM MPOBENEHBI IS ONPEACICHUS CMECH
aMMHOKHCIIOT B TaKUX Ipernaparax, kak [ myrapru, AMuHoa 1 OKTaMHH MOKa3aiH, YTo Ui
YCKOpPEHHs peakuuu oOpazoBaHus 2,4-TUHUTPO(EHMIPOU3BOIHBIX  LIEIECO00pa3HO
IPOBOJUTH 3Ty peakuuio npu Temmneparype ot 40 no 60 °C.

N3yuena KuHETHKA peakiuu oOpa3oBaHus 2,4-TUHUTPO(EHUITIPOU3BOIHOTO TaypHHA
npu temneparype 40+2 °C. Jlns 4YHCTOTHI AKCIEPHUMEHTAa HW3MEPEHUs MPOBOAWINA C
WCIOJIb30BAHMEM OTACIBHBIX PACTBOPOB JIJIsl KAXKJOTO MPOMEXYTKa Bpemenu - 5, 15, 30, 45,
60, 75 u 120 munyr. [IpoOy rotoBuim cieayromum oopazom: k 1,0 mi pactBopa taypuna (3
Mr/mMi) B pactBope Harpus Terpobopara (10 r1/1) mobaBmsimm 9 mu pacTBopa HaTpus
terpabopara 10 r/n, 0,3 mun 3 % pactBopa 2,4-auHuTpo-1-PropOeH3oma B AMOKCaHE U
BBIJIEP)KUBAIM B TEPMOCTATE B TCUEHHUE BBIIICYIOMSHYTBHIX MPOMEXKYTKOB BpemeHu. Ilocie
94ero pacTBOPHI OXJIAXKIAIN 10 KOMHATHOU Temmeparypsl, nodasmsum 10,0 M 1,4-nuokcana
U JIOBOJWJIM BOJOM 10 oObema 25 M, mepeMenmBany, (puiabTpoBaiu yepe3 MeMOpaHHBIN
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¢owietp ¢ gumamerpom mnop 0,45 MM, u XpomaTtorpadupoBaJid Ha IKUAKOCTHOM
xpomatorpade ¢upmbl «Waters» ¢ ucrnonbp3oBaHUEM YIbTPa(QHUOIETOBOIO JETEKTOPA.
Kunernueckas kpupas nosyueHust 2,4-1uHATPO(HESHUIIPOU3BOJHOTO TaypHUHA MPUBECHA Ha
puc. 21.

40000000
35000000 —o
30000000 -
25000000 {3
20000000
15000000
10000000
5000000

0

L 4

01(R0BMB06070BMROLOL11213
Bpewmsi, mid ° °

Mnowaab Nuka

Puc. 21. Kunernyeckas kpuBas noxyueHus 2,4-1MHUTpoGpeHmInpon3BoaHoro Taypuna

JInst aHanM3a MCIoJib30Bain Xpomarorpaduyeckyto konoHky Kromasil C18 pasmepom
(4,6x250) MM, 3anOJHEHHYIO COPOEGHTOM C pazMepoM 4YacTull 5 MKM u [1D ameroHuTpun -
aMoHHMsaeTaTHBIA OydepHblii pactBop ¢ pH 6,0 (25:75). JlerektupoBanue NpOBOAMIH NIPU
anuHe BoyiHbI 360 HM. YCIOBHS HMPUTOAHOCTH XpOMATOTPapUUECKOW CHUCTEMBbl BKIIOYAIIH:
3QPEKTUBHOCTh  XpoMaTorpauecKkod  KOJOHKH, PACCUUTAHHYIO MO THKy 2,4-
auHUTpoeHmnnponsBoqHoro taypuHa (He wenHee 1000 TeopeTMUECKMX ~Tapesok);

K03 UIIIEHT pazneneHus MUKOB 2,4-muauTpodTpopOeH30Ia u 2,4-
IUHUTPO(EHIIIIPOU3BOIHOIO TaypuHa JIOJDKEH OBITh HE MEHee 2; OTHOCHTEIBHOE
CTaHIApTHOE OTKJIOHEHUE BBIUMCIICHO ISt IO azeH MTUKOB 2,4-

IUHUTPOGEHIWIIPOU3BOJHOTO TaypuHa U3 TpPEX IMOCIEA0BATEIbHBIX XPOMATOrpaMM He
oonbmie 1,34% u xo3dpdunuent cummerpun (He Oonbmie 1,8). Jlnst onpenenenus: TaypuHa
UCIIOJIb30BaIM PacTBOp cTanaapTHoro oopasia (PCO) TaypuHa, 00paboTaHHBIN aHAJIOTHYHO
uccieayembiM npodam. [lonyyeHHnas THIMYHAsE XpoMaTorpaMMa IpuBeIeHHast Ha puc. 22.

Asto-Scaled Clworsatogran
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Puc. 22. Tunmunas xpomarorpamma ompenenenuss Taypuna metogom BDXKX mocne
MOJIy4eHus: JMHUTpodeHmnpousBogHoro Taypuna. Ilopsaok Beixoaa nukos: 1
- 2,4-nunautpodropbenson, 2 - 2,4-1MHUTPOPEHUIITPON3BOIHAS TAYpUHA

Ha ocHoBaHMM pe3yabTaToB, KOTOpbIE OBUIM TOMYyY€HBl NMPH U3YYECHHUH KUHETHUKH
peakuuu, CIIE/TyeT, 41O pasHHIa MEX Ty TUIOI A SIMU MTUKOB 2,4-
IMHUATpOheHmmpon3BogHoro TaypuHa mnociae 30 u 60 muHyT cocraBmser okono 1,5 %.
Takum o06pa3zoM, MOXHO caenath BbIBOJ, uyTo 3a 30 MMHYT peakuus oOpazoBanus 2,4-
AUHUTPOGEHUIIIPOU3BOIHOTO TaypHHA MOJHOCTHIO 3aBeplIeHa. B pe3ynbrare npoBeneHHbIX
aHAJMTUYECKUX HCCIIeIOBaHU Obla pa3paboTaHa M BaIUIUPOBAHA, B COOTBETCTBUU C
TpeboBanusMu ['@Y, MeTo1MKa KOJMYECTBEHHOTO OIpEIEeNICHHs] TaypUuHa B HHBEKIIHOHHOM
npenapare ¢ KajablHs TII0KOHaTOM. Banuaanuio npoBOJUIN Ha UCKYCCTBEHHBIX CMECSX, 110
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COCTaBY COOTBETCTBYIOIIMX IIpemnapaTy IO TaKUM XapaKTEPUCTHKAM, KaK CEJIEKTUBHOCTH,
MPaBUIBHOCTH, TOYHOCTH, CXOJAUMOCTD, JINHEHHOCTh U 00J1aCTh IPUMEHEHHUS.

[TpaBUIBHOCTH METOIMKH ObLIa IPOBEPEHA METOJIOM «BBEJCHO-HANACHO». Pe3ynbraThl
ONpEeJeNICHUs] TaypuHA B pacTBOpax, KaXIbI HU3 KOTOPBIX MPOAHAIM3UPOBAH TPWXKABI, B
00J1acCTH aHAINTUYECKUX KOHIIGHTpaLuil, mpeacTaBieHbl B Tabn. 7. W3 mpeacTaBiIeHHBIX
JAHHBIX CJENYeT, YTO JUIsl TaypuHa METOAMKA aHalu3a XapaKTEepU3yeTcs A0CTaTOYHOM
CXOJIMMOCTBIO M MPaBHJILHOCTBIO BO BCEM Juana3one KoHueHTpauwuii ot 80 1o 120 %.

Tab6auuna 7. Pe3ynpTarel aHamm3a MOJETBHBIX CMECEH U X CTaTUCTHUYECKas 00paboTka asis
KOJINYECTBEHHOT0 onpenesieHus Taypuna

Ne Beeneno B % k Cpennne Haiigeno B % k HaiineHno B
MO/IEJIbHOTO KOHIIEHTPAINH NJI0IATN KOHIIEHTPAIH % Kk
pacTBopa pacTBopa nuKos (S,) pacTBopa BBEJICHHOMY
CpaBHEHHS S, = cpaBHenus (Y = (Z= Yi/Xi’
X=C/C %) 14500487) S{54: %) %)
1 81,97 11581296 81,97 99,46
2 87,23 12344820 87,23 99,62
3 93,27 13104130 93,27 98,88
4 97,27 13842729 97,27 100,16
5 103,13 14588598 103,13 99,58
6 108,53 15329861 108,53 99,42
7 113,73 16023701 113,73 99,18
8 118,90 16730252 118,90 99,05
9 123,30 17422175 123,30 99,46
Cpenmnee, Zcp, % 99,42
OTtHOCuTEeNnpHOE CTaHaapTHOE oTKIoHeHHe, RSDz, % 0,37
OTHOCUTENBHBIN TOBEpUTENBHBIN HHTEpBaAT, %0 0,69
Kpurunieckoe 3Ha4CHHE 1S CXOAUMOCTH Pe3ynbraros A, , % 3,2
(rpaHMYHAsE HEOTIPEICIICHHOCTB )
CucremarnuHa omribka o = |ZCp -100| 0,58

Kpurepuit HesHaunmoctn cuctemarnieckoi ommbku 1) 0,69/3= 0,23 wim  Bemonnsercs
2) 1,02
OOmmwmii BEIBOA O METO/IMKE KoppekTHasn

YcTanoBieHa JINHEHUHOCTD 3aBUCUMOCTH mIomaaei MMUKOB 2,4-
TUHUTPOGEHUIIIPOU3BOIHOTO TayprHA OT KOHIICHTPAIMU B O0JACTU MPUOIUZUTEITHHO OT
240 no 360 mkr/mn. Ha puc. 23 mpuBeneHa JTuHEHHas 3aBUCUMOCTH IUIOMIAU MMHKA OT

KOHIOCHTpallKU TaypHuHAa B HOPMAJIM30BAHHBIX KOOpAWHATAX.
130 P

Linear Regression for Datal_B: -
Y=A+B*X p g
_________________________________ -

-

[N
N
D

Param Value sd ~

A o0ea9E13 3,4681E:13"
1 3,3375E-15 e

[N
[
D
@

R =1 =
SD=13471E-13,N=9
P =2,1741E-49 -

=
o
D

HawngeHo TaypuHa, %
©
Q
\

@
Q
\

80 90 100 110 120 130
BBeneHo TaypuHa,

Puc. 23. JIuneitHas 3aBUCUMOCTb IIJIOIIAIU NTMKA OT KOHLIEHTPAILIMH TaypUHa B
HOPMaJIM30BAaHHBIX KOOPAMHATAX

359



Jlnis moka3aTenbCTBa OTCYTCTBHUSI CHCTEMATHYECKOW MOTPEIIHOCTH MPH OMpPEISICHUS
TaypuHa OIpPEACTSUTH PETPECCHOHHOE YpaBHEHUE 3aBUCUMOCTH MEKIY <BBEIACHHBIM» U
«HAWJCHHBIM» B MOJICIBHBIX CMECSAX KOJMYECTBOM TaypuHAa METOJIOM HAaUMEHBIIUX
kBaapaToB it 95 % moBeputensHO# noctoBepHOCTH. Kak BumHO n3 Tabi.2, BEIMOTHSIIOTCS
TpeOOBaHUsI K TMapaMeTpaM JMHEWHOU 3aBUCUMOCTH, TO €CTh JHUHEHHOCTh METOIUKU

OIIpeZICJICHUS] TaypHHA TaKXKe MOJITBEPXKIAeTCs BO BCeM Juamna3oHe KouueHtparmid (80-
120 %).

Ta6auna 8. Pacuet mapamerpoB nuHeiHO# 3aBucuMoctu Y = B*X + A s Taypuna

Bequuuna  3HadeHHe (a1 nonyclcl(()llzp;)TOe—pTZO %), g = 9) BriBoa

b 0,98697 - -

S, 0,00945 - -

a 0,73816 1) <1,895 - Sa =1,86 2) ecnu He CoOTBeTCTBYET

BeInOJTHsAETCA 1), T0 < 5,1

S, 0,98151 - -

S, 0,38124 -

r 0,99968 >0,9924 CootBercTBYyeT

Beicokoe 3nauenue kod¢p¢uuuenra koppemsuuu (I = 0,99968), xoropoe mpesbimiaeT
kputepuil mpuemiemoctu I = 0,9924, moarBepkKIaeT NHMHEHMHOCTh 3aBUCHMOCTH MEXKIY
B3SIThIM (KHACTOSIINIY») U HAHJICHHBIM KOJMUYECTBOM TaypuHa B obmactu ot 80 % mo 120 %
OTHOCUTEIILHO €r0 HOMHHAIBHOTO COJIEp)KaHUsT B Tpemapare. MeTpoJorudecKue
XapaKTePUCTUKN METOJAMKH KOJUYECTBEHHOTO OMPEIEIICHUsI TAypHHA B MOJCTHHBIX CMECSX,
KOTOpBIE [0 COCTaBY COOTBETCTBYIOT Ipernapary, npuseneHs! B Taomn.3.

Tabauna 9. Merponornyeckie XapaKTepUCTUKH KOJIMYECTBEHHOTO ONPENICICHUs] TAypHUHA

f X, X S’ S Sx P%  t(p,v) A &%
/M ”

5 00283 10281 g17x10 248x10 1,01x10 9 257 2pex10 093
0,0279 g 4 i £

0,0284
0,0276
0,0282
0,0278

OmHako B HEKOTOPBIX — CIOydasX  MOJyYeHHE  JUHUTPO(EHHIIIPOU3BOIHBIX
AMHHOKHUCIIOT HEBO3MOKHO M3-3a BIMSHUS BCIOMOTATEIFHBIX BEIECTB, KOTOPhIE BXOJAT B
COCTaB IMpENaparoB, Ha XapaKTep XOJa pPEeaklUu [epuBaTH3alMM HIM KaK B clydae C
Anenn3uHoM, B cocTaB KoToporo BxoauT D,L-nu3nHa anermncanuipuiatr. Tak, HalpuMep, B
KOMOMHUPOBAaHHOM PAacTBOpE Ui MEPOPATBHOTO MPUMEHEHUS, KOTOPBIH COJCPKUT CMECh
aprUHMHA M KHUCJIOTHl aclaparvHOBOM, Ha XpOMAaTorpaMMe HCIBITYEeMOTO PacTBOpa IOcie
npoBefeHuss peakuuu ¢ 2,4-nuHuTpo-l-hropOeH3onom Bpemsi yIepKHBaHHUS THKOB HE
COBIIaJIA€T CO BPEMEHEM YIEPKUBAHHSI STHX MTUKOB HAa XpOMaTOrpaMMe pacTBOpa CPaBHEHHUSI.
[IpoBeneHHbIE HCCIEAOBAHUS MOKA3ald, YTO HUNArWH W HUIMA30J, KOTOpbIE BBEICHHI B
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COCTaB MpenapaTa B KaueCTBe KOHCEPBAHTOB, B3aUMO/ICHCTBYIOT C acliapariHOBOM KUCIOTON
BO BpEMsl IPOBEJCHUS PEAKLINU ACPUBATU3ALIUH.

Hcxonst u3 sroro, Obuia pazpadorana meronuka [137-138] onpenenenust apruHuHa U
KHACJIOTBl ~ acmaparuHoBOM  0e3  MOJy4eHHs  MPOU3BOAHBIX C  HCIOJB30BaHUEM
xpomarorpaduueckorr kojonku Waters Spherisorb CNRP pasmepom (4,6 % 250) mm, B
kauectBe [1® npumensm aneToHUTpHa — Gocdarheii Oydpepusiit pactsop pH 6,0 (1:99),
JeTeKTUPOBaHUS MPOBOIAT Npu JutnHe BosiHbl 200 HM. TunuyHas xpomaTorpamma pacTBopa
cragmaptHoro o6Opasna (PCO) apruHMHa W KHCJIOTBHI aclapariHOBOW B OTMEUCHHBIX
YCIIOBHSIX MPUBE/ICHA HA pHC. 24.

VYcnoBusi ~ OPUTOJHOCTH  XpoMaTorpaduueckoil  cucreMbl:  3(PQPEKTHBHOCTD
XpoMaTorpauyeckoil KOJOHKH, pacCUMTaHHas IO T[HKAM AapruHUHa U KUCJIOTHI
acriaparuHoBoi, He MeHee 2000 TeopeTnueckux Tapesok; K03(pUIMEHT pa3/ieneHus MTMKOB
apruHMHa U KUCJIOTHI acmaparuHoBoil — He MeHee 3,0; KO3((UIMEHT CUMMETPUH MHKOB
apruHMHa M KUCJIOTHI aclapariHoBo — He Oosbine 1,8; oTHOcHUTeNbHOE CTaHIApTHOE
OTKJIOHEHUE BBIYHMCIICHO JJIS IUIOIAAEH MUKOB U3 TPEX MOCIEI0BATEIbHBIX XPOMAaTOTpaMM
He Oonbie 1,34 %.

B pesynpraTe mpoBEACHHBIX AaHAIMTHYECKUX MCCIENOBaHMM Obula pazpaboTaHa H
BAJIMJUPOBaHa, B COOTBETCTBUU C TpeboBaHusMH ['DY MeToauka KOIMYECTBEHHOTO
OTpeNle/IeHUs] aprMHUHA W KHUCIOThI acHaparvHOBOM B KOMOMHHPOBAaHHOM  IIperapare.
CrerpUUHOCTh M CENIEKTUBHOCTH T€CTa MOJATBEPAUIIM TEM, UTO BpPEeMs yJepKUBaHUs THKOB
aprMHMHA M KMCJIOTHI acliaparnHOBOM Ha XpoMaTorpaMMe MCIIBITYeMOT0 pacTBOPa COBIAAAET
CO BpEMEHEM YJAEp)KMBaHUS OSTHUX IHMKOB Ha XpOMAaTOrpaMMe pacTBOpa CpaBHEHUS C
TOYHOCTBIO +2 % W BBHIOpaHHBIE YCIOBHS XpOMaTorpa(upoBaHUs IMO3BOJSIOT pa3ieiUTh
NUKK aprUHAHA U KUCIIOTHI acliaparvHOBOM, a TakKe JAPYruX BemiecTB (Iuianedo), KOTopbie
BXOJISIT B COCTaB Mpenapara.

Autn-Scaled Chromatogram
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Puc. 24. TunuuHas Xxpomarorpamma pactBopa cranaaptHoro oOpasua (PCO) aprununa u
KHCJIOTHI acraparuHoBoit MerogoM BOXKX

Linear Regression for Datal_B:
Y=
sd -
~0,63528 0,60389 /
B 0,99906 0,00597
-
R =0,9 7
SD =0,21416, N=9
P =7,1935E-14
) ) ./

HanpgeHo apruHnHa, %

80 90 100 110 120
BBeaeHo apruHuHa, %

Puc. 25. Jluneitnas 3aBUCUMOCTD TUIOMIAAN MTUKA OT KOHIIEHTPALUK apTUHUHA B
HOPMAJIM30BAaHHBIX KOOPAWHATAX
Ha MonenpHBIX cMecsX, KOTOpPBIE 110 COCTaBy COOTBETCTBYIOT Ipenapary, yCTaHOBIIEHA
JMHEWHOCTh 3aBHCUMOCTH IUIONIA/IeH MUKOB aprWHUHA OT KOHLEHTpanuu B obsactu 880 —
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1320 mkr/mn u kucnoThl acnaparuHoBoil B obmactu 720 — 1080 mxr/mn. Ha Puc.9 u 10
NpUBEJICHA JIMHEHHAs! 3aBUCUMOCTh IUIOLIAM MMHKA OT KOHLIEHTPAIMN apTUHUHA M KUCIOTHI
acraparuHOBOM, COOTBETCTBEHHO, B HOPMAJIM30BAaHHBIX KOOPAUHATAX.

C yyeroM pe3ynbTaTOB MCCIEAOBAHUM [0 BATHIALMM AHAIUTHYECKON METOIUKH
KOJIMYECTBEHHOTO OIpeesieHUs] apriHUHA U KUCIOThI acnaparuHoBoi mpenens! +10 % ot
HOMUHAJIBHOTO COJIEPKaHUS KOPPEKTHBI TOCKOJIBKY METOINKA XapaKTePU3yeTCsl JOCTaTOUHON
CXOJMMOCTBIO  (HaiiICHHOE€ 3HAYCHHWE OTHOCUTEIBHOTO JIOBEPHTEILHOTO HHTEpBala

BEIMYMHBl Z apruHuHa W KucioThl acmaparuHoBoit 0,43 u 0,62 %, cOOTBETCTBEHHO,
OKa3bIBACTCSI MEHBILE KPUTHYECKOTO 3HAYCHUS JUIS CXOAUMOCTH pe3ynbTaroB 3,2 %), a
BEJIMYMHA TIOJTHON HEOINpeIeIeHHOCTH METOJUKN KOJHMUYECTBEHHOTO OTPE/ICICHUSI aprUHIHA
U KHCJIOTHI acmaparuHoBoil (Aas) cocraBmser 1,63 u 1,83 % cOOTBETCTBEHHO, 4YTO HE
NPEBBHIIACT KPUTHYECKOrO 3HaueHHs Max Aas = 3,2 %. Meronuka xapakTepusyercs
JOCTAaTOYHOW  MPaBHIBHOCTBIO, TaK Kak BBIMOJHAETCS KPUTEPUHA  HE3HAYMMOCTHU
cucTeMaTHdeckoi ommoku (0) MeToauku. CucreMaTrueckas OMMOKa METOJUKH COCTaBJISIET
st apruauHa 0,74 % w qist kucnotel acmaparunoBoid 0,82 % ynosnerBopsieT TpeboBaHUAM
npaktudeckoi HesHaunmoctu (0 < 1,02).

Mertoanka XapaKTepu3yeTcsl JTOCTaTOYHOW NPaBHWIIBHOCTBIO, TaK KaK BBIMOJIHAETCS
KPUTEpUIl HE3HAYMMOCTH CHUCTEMAaTH4ecKod omubOku (J) meromauku. CucTeMaTHdyeckas
omnOKa METOUKH cocTapiisgeT it aprununa 0,74 % u s kucnots! acniaparutoBoii 0,82 %
yIOBJIETBOPSET TPEOOBAHUSAM MpaKTHUecKor HesHaunmocTH (0 < 1,02).

, %

Linear Regression for Datal_B:
Y=A+B*X

126

Param Value sd -

A -1,1177 0,79055
116 B 1,00318 0,0078 -

R =0,99979 »
SD=030369, N=9
100] P = 4,5194E-13

901 o

801 e

WAEHO KUCNOThI acnaparmHosoun

T T T

T
90 100 110 120
BBegeHo knucnoTol aCI'IapaFI/IHOBOVI, %

Ha
o]
o

Puc. 26. JIuneitHas 3aBUCUMOCTb IIJIOIIAIU MMKA OT KOHLIEHTPALIUK KHCIOTHI acliaparnHOBOM
B HOPMAJIM30BAaHHBIX KOOpAUHATAX

Boeicokoe 3HaueHue Kod(HIMEHTa KOPPEJSIIUU JUIi aprUHHUHA W KUCIIOTHI
acrmaparutoBoii r = 0,99987 u 0,99979, coorBerctBenHO (puc. 25 u 26), ymoBieTBOpsieT
TpeboBanusM kputepus mnpuemsiemoctd (r = 0,9924) u noarBepKAaeT JIMHEHHOCTH
3aBUCHMOCTH MEXJy B3ATHIMH W HaWJCHHBIMA KOJIMYECTBAMHM BEIICCTB B 00JIacTh
koHIentpanuii ot 80 % no 120 % oTHOCHUTENHEHO X HOMUHAIBHOTO COJICPYKAHHSI.

BrimonHstoTes TpeOoBaHus K MapamMeTpaM JTUHEHHOH 3aBUCUMOCTH @ (111 apruHuHa 1o 1
u 2 xpureputo. a = 0,63528 < 1,895 x S; = |1,1444| u @ =0,63528<5,1 u misi KUCIOTHI
acraparnHoBoit o 1 u 2 kputepuro: a = 1,1177 < 1,895 x S; = [1,4981| u a =1,1177 <5,1)
METOJIMKU ONpE/CICHUS aprUHMHA M KUCIOTHI AaClaparMHOBOM BO BCEM JIMAla30He
koHmeHtpanuii ot 80 % no 120 % ot HomuHanbHOTO 3HaYeHus (puc. 9 u 10).

KomunuectBennoe onpenenenue D,L-nmu3uHa anerwicanuiuiaTta B - mpenapare
ALEJII3UH npoBoasT ¢ ucnoyib3oBaHueM xpomatorpaduyeckoit koionku Eclipse Xdb-C18
(4,6 x 150) mm; B kadyectBe 1D mpuMeHsM cMeCh pacTBOpUTENe: KucioTa GochopHas —
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arreroHuTpua — Boja (2:400:600), nerekTrpoBaHMs NPOBOIMIM NMPU JJIHHE BOJIHBI 275 HM,
TemnepaTypa KoJoHkH 25 °C.

4.5. BI/KX ¢ kauecmgeHHOM U KONUYECHMBEHHOM AHAIU3E KOMOUHUDPOGAHHBIX
npenapamos (munoponam+L-apeunun, OUKI0YUH, OUMEUUH)

4.5.1. munoponam~+L-apeunun, Oukioyun, OumeyuH

Pa3paboTka HOBBIX KOMOWHHUPOBAHHBIX MPENApaTOB HA OCHOBE XOPOIIO HM3YYEHHBIX
BAB mno3Bonser pacmupuTh HOMEHKIATYPY JKH3HEHHO HEOOXOIMMBIX OTEUECTBEHHBIX
[pernapaToB I JISYCHHS Psiia HanboJliee pacpoCTpaHEeHHBIX 3a00JIeBaHUM.

JUist MeTaboIMuecKoi Teparuy B KapAHOJIOT UK, HEBPOJIOTUH, CIIOPTUBHON MEIUIIMHE U
PENpPOAYKTONOTHH CO3JaH OpPUTHHANBHBIA KOMOWHUPOBAaHHBIM mpemapaT B ¢opMme
KOHIIEHTpaTa JJis MH(Y3Ui, B COCTaB KOTOPOTO B KAYECTBE JACHCTBYIOIINX BEIIECTB BBEICHBI
muiaaponar W L-aprunmaa  tEapoxmopuna. [IpoBeneHHBIE UCCIETOBaHHS — MO3BOJIMIU
pa3paboTaTh METOIUKY OJHOBPEMEHHOTO KOJMYECTBEHHOTO ompeseneHus L-aprununa
rugpoxiopuaa u  muwaponata  [137]  wmeroma BDXX ¢ ucnosb3oBaHHEM
xpomarorpaduueckorr kononku Waters Spherisorb  CNRP, pasmepom 250x4,6 HM,
3all0JIJHEHHON copOeHToM ¢ pasmepoM uactull 5 MM (temmeparypa kojonku — 30°C,
netektupoBanue npu JumHe BosHBI 205 HM). B kayectBe 1D onTuMaibHBIM SIBISETCS
UCIIOJIb30BaHUE CIEIYIOMIEH CMECH pacTBOpPUTENEH: aneTOHUTpuiI-0ydepHsiid pactBop pH
6,5 (1,2 r/n kamus ¢ocdara nByxzamenienHoro) (4:96), npu cxopoctu 1,0 mu/mun. B
JAHHBIX YCJIOBHSIX BpeMs YyAEp:KHBaHUS NMUKa apruHUHA cocTaBwio okoio 4,0-4,5 muH, a
MUJIIPOHATA - 0KOJIO 6,0-6,5 MHH, 4TO MO3BOJMIIO HOCTUTHYTH MOJIHOTO Pa3/IeieHUs MHKOB
JICHCTBYIOIIUX BEIIECTB IPU MUHUMAIBHOM BpeMEeHU XpomartorpadupoBanus (puc. 27).

Auto-Scaled Chromatogram

1.2
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0.804

0.804
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0.404

mendmnat 4,376

0.0

T T e T
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Puc. 27. TunoBast xpomaTorpaMma pacTBopa cpaBHeHus1, coaepskaiero CO
apruHuHa rugpoxiopuaa u CO MunapoHara

JlOoKa3aTeNbCTBO MPUTOJHOCTH YCIOBUH XpOMAaTrorpauueckoro OIpeaesieHus] B
npenapare obOecneunmBaeTCs BBEACHHEM B MeETOIMKy Tecta «lIpoBepka NpUTOAHOCTH
xpomarorpaduyeckoit cuctembr». [l pacTBopa cTaHAApTHBIX 00pasuoB L-aprununa
THJIPOXJIOPUIAa U MWJIIPOHATa B METOAMKY BBEJEHBI CIICAYIOIIME YCIOBUS HPUTOIHOCTU
XpoMaTorpaguyeckoil CUCTeMbI: KOA(PPHUIUEHT pa3/ieieHus] MUKOB apruHiHA U MUJIPOHATA
nosokeH O0bITh He MeHee 3,0; 3¢ (hekTHBHOCTD XpoMaTorpaguueckoil KOJOHKH, pacCUUTaHHAS
JUIS TIHKA apTUHUHA WM MIIIpoHaTa AopkHa ObITh He MeHee 2000 TeopeTHdeckux Tapesok;
OTHOCHUTENBbHOE cTaHgapTHoe oTrkioHeHue (RSD), paccumTaHHOe IS IUIOLIAZCl NHKOB
apruHMHa WIM MWIIpOHaTa JIOJDKHO cooTBeTcTBOBaTh [DY, 2.2.46; xkosddumment
CUMMETPHH TUKOB aprMHUHA WJIM MIJIZIPOHATA JIOJDKEH ObITh He Oonee 2,0.

Pe3ynpTarhl  BaJMAALMOHHBIX  HCCIENOBAaHMM €  HUCIOJB30BAHUEM  KpUTEPHUs
NPUEMJIEMOCTH JIJIsl IOMYCKOB COAEPIKaHUs NEHCTBYIOIUX BemecTB +5% 0T HOMUHAJIBHOTO
COJCpXaHUs,  TMOATBEPXKIAIOT  CHEHU(PUYHOCTh,  JHHEWHOCTh,  NPEHU3UOHHOCTH
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(cxomMMOCTB),  MPaBWIBHOCTh, JMANA30H TNPUMEHEHHS ©  BHYTPUIA0OPATOPHYIO
NPEU3UOHHOCTH TpeIoKeHHOM MeToqukn [138].

[TporHo3upyemasi TOJHAs HEONPEICICHHOCTh pE3yJAbTaTOB aHaIM3a JUIS TecTa
«Konu4ecTBeHHOE OMpe/eNicHne» MUIIpoHaTta W L-apruHuHa THIPOXIOpUAA COCTABISIET

A as s %0 = 1,11 %, 4yto He Goslee KPUTUUECKOTO 3HA4EeHHA Aasrcop = 1,6 % 11 nomyckos

conepxanus +5,0 %, To ecTb MeTonuKa OyJeT AaBaTh KOPPEKTHBIE PE3yAbTaThl B JAPYTHX
n1a00paTOpHSIX.

Co3ganme W  CcTaHAApTU3alUs  [POTHBOBOCHIAIUTENBHBIX W BEHOTOHMYECKHX
KOMOMHHPOBAHHBIX MPENapaToB Ha r'elIeBOM OCHOBE MpoBezeHbl ¢ npuMeHneHueM BOXKX u
TCX «k.papm.H. Hazaposoii E.C. mon pykoBoactBoM ui.-kopp. HAH  VYkpauns
I'eopruesckoro B.IT [141].

B pesynprare mpoBeAEHHBIX AHATUTUYECKHX HCCIEIOBAHUM ObLTH pa3paboTaHbl H
BAIMIUPOBAHBI 10 TAKUM XapaKTEPUCTUKAM, KaK CEJIeKTUBHOCTH, MPABUIBHOCTH, TOYHOCTb,
CXOJIUMOCTb, IMHEWHOCTh M 00JaCTh MPUMEHEHHUS YCIIOBUS KOJIHMYECTBEHHOTO OMpECTICHHUs
JCUCTBYIOMMX BemiecTB, B mpemnapare Jlukiormun-KMIT meromom BIXX [140, 141]:
kosioHka pasmepom 4.0 x 250 mm, 3amonnenHass copoentom Hypersil ODS ¢ pasmepom
yactul 5 MkMm; [1D: aneronutpun - Boga (60:40); ckopocts 1D - 1,0 ma/muH; TemMnepaTypa
KOJIOHKH - 25 °C; neTekTupoBaHue pu AiauHe BoJHbI 230 HM.

B npenapare [{umenun meroznom XXX NpeanokeHO OIHOBPEMEHHOE OIPEAEICHUE
JICHCTBYIOIIUX U BCIIOMOTATENILHBIX BEIIECTB B cieayronux ycinoBusx [140, 141]: komonka
pazmepom 3.9x300 mm 3anonHeHHast copoeHToM Symmetry C18 ¢ pasmepom uacrteit 5 Mkwm;
[1® - aneronutpuin - O6ydepusiii pactBop u3 pH 4.6 (75:25); ckopocts [1D - 1,0 ma/muH;,
TemIepaTypa KoJIoHKH - 25°C; neTekTupoBaHue Mpu AnuHe BosiHbl 230 HM.

Pa3zpabGoransl Tect «IIpoBepka NPUTOAHOCTH XPOMATOrpaUUECKON CHCTEMBI»,
KOTOPBII IO3BOJIIET IMOJYYUTh BOCHPOM3BOJUMBIE M JOCTOBEPHBIE PE3YJbTAThl aHAIU3A.
OTHOCUTENbHAs HEONPEAEICHHOCTh COJAEP)KaHUs AMKIOo(peHaka HaTpus B Mpenaparax
MetoaoM BOXX - 0,80-1,0 %, L- nu3una ecuunara — 0,9-1,2 %, IMCO - 1,8 %, numarusaa
-1,5%.

Pa3paboTaHbl METOMKY OIIpeAeTICHUs COMYyTCTBYIOMMX npuMecei [141] B mpenaparax
METOJIOM TOHKOCJIOHHOM XpoMaTorpaduu ¢ UCHOIb30BaHNEM TIacTHHOK Kuzenbrens 60F2s4
(bupma «Merck», T'epmanms). Jlns nuknodeHaka HaTpus B CHCTEME pacTBOPHTENEH
XJI0podopM - aleToH - KucjaoTa MypaBbuHas Oe3Boanas (80:1:3) ycTaHOBJICHA ClIeAYIOMINAN
npezaen npuMecel: oTAenbHOW mpumecu 1-(2,6-auxnmopdeHnn)uHIonnH-2-0H — He Ooee
0,5 %, cymmaproe conmepkanue mpumeceid - He Oonee 1,0 %; mna L-nmuswnHa scrmHaTa B
CHCTEME paCTBOPHTEJICH MPOTaHOII - dTriarneraT - Bojaa P (20:20:10) - we 6osmbiie 2,0 %.
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Puc. 28. Xpomarorpamma uccneayemoro pactsopa rens Juxnonun-KMIT: 1 - L-nu3una
ACIMHAT; 2 - TUKJIO(EeHaK HATpus
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Puc. 29. Xpomatorpamma wuccienyemoro pacrtBopa rens Jumermn: 1 - L-nusuna
scumHart; 2 — IMCO; 3 — Hunarus, 4 - qukiogpeHak HaTpus

5. KonTpoab mpou3BoacTBa (HeCTAOMJILHBIX AHTHOMOTHKAX B HHBEKIIMOHHBIX
pacTBoOpax, rasopasi 3alllMTa aMIIYJbHBIX PACTBOPOB, NOJy4YeHHE JHIOCOMAJBHBIX
npenapatoB). KoHTposb Mpon3BoACTBa HHBEKIHOHHBIX JIEKAPCTBEHHBIX CPEICTB

HccnenoBanusiMy, MpoOBEACHHBIMU B Jabopatopuu ¢apmakoneinoro anamuza [T11
«YKpauHCKUH HAay4YHO-IKCHEPTHBIA (apMaKOMEWHBI IIEHTP KauecTBa JIEKAPCTBEHHBIX
CpeACTB» MOJA PYKOBOJACTBOM K.(papMm.H., cT.H.C. A.A.3MHYEHKO IIOKa3aHO MpPUMEHEHHE
XpoMaTorpauyeckux METOJOB aHajh3a B KOHTPOJE TEXHOJOTMYECKHX IPOLIECCOB
U3rOTOBJICHUSI MHBEKIIMOHHBIX JIeKapcTBEeHHBIX (opm [142-145]. Hambonee 3Haummble U3
JAHHBIX KCCIIEI0BaHUI BBINIOJHEHBI B IIOCIEIHUE TOJAbl U BHEAECPEHBI B MPOU3BOACTBO, a
TaKXe MPEIUIOKEHBI Ui BBeacHus B '@V mpuBeneHbI B 3TOM pasjene cratbu [146, 147].

5.1. Onpeoenenue npodykmoe paznodxcenus 6 npenapamax 01 UHBEKYUIL C
HeCmaduIbHBIMU 6 PACHEOPAX OCUCM EYIOWUMU 6eULeCEaMU

Psan BAB, B 4acTHOCTH aHTUOMOTUKHU, HECTAOMIILHBI B PACTBOPAX, a MOATOMY HAXOJSIT
MPUMEHEHHE TOJIBKO B BUJIE CTEPUIIbHBIX PACCHIIOK WM JHO0(GUIN3aToB. [Ipu 3TOM KOHTpOIIB
KauecTBa 110 MOKa3aTeJsIM IIPOLIEHTHOTO COAepkaHusl ipuMeceil npoBoasaT merogoM BOXX,
OJIHOBPEMEHHO C KOJIMYECTBEHHBIM OINPEACICHUEM [EHCTBYIOIIUX BEIIECTB, METOJOM
BHYTpEHHEH HOpManu3aimy, 6e3 ncnoiab30BaHus Ko3pduireHToB nepecuera. Takoi moaxon
JUIE KOHTPOJISl TpUMecel B CyXUX pacchlllkax M JUO(UIM3aTax MPUBOAUT K IMOTYYECHHUIO
HEJOCTOBEPHBIX PE3YJIbTATOB M3-3a BO3PACTaHUS NMPUMECEH 3a CUET YBEJIMYEHUS BPEMEHM
XpoMarorpadupoBaHusi pacTBOPOB.

B TocynapcrBennoir ®apmakornee YKpauHbl Uil BELIECTB, HEYCTOMYUBBIX B
pacTBopax, TaKK€ HE pErjJaMeHTHpPYeTCsl Ipoueaypa NPOBEIACHHSI  ONpPEAEICHUS
COIIYTCTBYIOIIUX TPUMECEH.

C wuenpi0 TMONy4YeHUST OOBEKTUBHBIX pE3YJIbTATOB IO JaHHBIM HOPMAaTUBHOU
JOKyMEHTAIlMH, a TAaKXkKe, 4YTO HE MEHEE BaXKHO, MTO3BOJIAET OLIEHUTh KOJINYECTBO NPUMECEN B
MOMEHT BBEICHHUS IIpernapara.

PazpaGoran oOmmMii MOAXOA K pELICHHIO MpOOJeMbl ONpeAeieHHus IpuMmecei B
npenaparax sl MHbEKIHI ¢ HeCTaOMIbHBIMU B PACTBOPAX JEHCTBYIOIIMMH BELIECTBAMHU.

Ha npumepe npenapara «lledcynbnuH, MOpOIIOK A MPUTOTOBICHUS WHBEKLUN»
MI0OKA3aHO, 4YTO TPEIJIOKEHHBI KUHETUYECKMH METOJ IO3BOJISIET  YCTaHABJIMBATh
KOHIIEHTPALIMIO TIpUMECEN B IpenapaTe Ha MOMEHT IOJIyYE€HUs MHBEKIMOHHOTO pacTBOpa,
YTO peajbHO COOTBETCTBYET KayeCTBY Ipernapara npu MeAuiuHcKoM npumenennu (puc. 30).
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Puc. 30. CtpykTypHbIe (hOpMYITBI HATPUEBHIX coJiel 1eonrpazoHa u cylb0aKTama

Meroauka npenycMaTpuBacT IOJy4eHHE 4epe3 ONPEIEICHHBIM BPEMEHHON HMHTEpBAI
psana xpomarorpamm. [lo pesynpTaraM XpomarorpaUpOBaHUsT PACYETHBIM METOJIOM
OTIPENIENAIOT CTENeHb U KO3((UIMEHTH NOJMHOMHMHAJIBHON 3aBUCUMOCTH KOHIICHTPALUU
IIpuMeceld OT BPEMEHHM XpaHeHUs pacTBopa. [Io yCcTaHOBIEHHON 3aBUCUMOCTH IIPOBOJSAT
pacyeT KOHILIEHTPALUU MPUMECH Ha HCXOJHBI MOMEHT HpPUTOTOBJICHMS pPAacTBOpa, T.C. B
MCXOJIHOM IIperapare.

Kak mpaBuio, s IpoCTHIX 1O CTPOSHHUIO BEIIECTB, HAIPUMEpP AleTUIICATHIMIOBOM
KHCJIOTBI, METaMH30Jla HaTpHs, HPOAYKTHI pacraga oOpa3yloTcsi M0 peakiHusM IepBOro
nopsiika [148]. OOpazoBanue mpuMeceld B pacTBOpax 0Oojiee CIIOKHBIX COCAMHEHHUSX, K
KOTOPBIM OTHOCATCSI U aHTUOMOTHKH, MPOTEKAET Yepe3 psiJl MPOMEKYTOUHBIX COSANHEHUH H,
MOCKOJIBKY caMu oOpasyloluecss NpUMECH HE SBISIIOTCA B PAacTBOpax YCTOMYMBBIMU
BEIIECTBAMH, 3aBUCUMOCTh KOHIICHTPALMU MIPUMECEH OT BPEMEHH MPUTOTOBJICHHS pacTBOpa
MOXeT OBbITh KaK JIMHEHHOH, Tak M OMMUCHIBAThCA 0OJee CIOXKHBIMH IOJMHOMUHAIBHBIMU
¢bynkuusmu. [lonnHOMUHANBHBIA BUA (YHKUIMN Hanbojee 4acToO BCTPEYACTCS B IPAKTUKE
KOHTPOJISL COIYTCTBYIOLIMX MpHUMecel M HaOmojgaercs B ciydae KOHTPOJIS Iperapara
«edcynpnuna». CTeneHb MOIMHOMHHAIBHOM (PYHKIMM MOJOMPAIOT PACUETHBIM IYTEM C
yueToM (apMakomeHHbIX TpeOOoBaHUM K KO3(UIIMEHTAM KOPPEISIIUKA HOJTMHOMHUHAIBHOM
3aBucumoctu [149, 150].

Memoouxa onpedenenus

Hcnons3oBanu kxuakocTHeI xpomarorpad monenu LC-10, npousBoacTBa KOMIIAaHUU
Shimadzu, SImoHus, B KOMIUIEKTE ¢ HAcOCOM BBICOKOro mamieHuss mozenu LC-10 AT,
cnekrpodoroMerpudeckuM aerekropom Mmoxenmu SPD-10Avp, wumxkektopom Rheodyne
mMonenu 77251 ¢ posupyromieid meried o0bEMOM 5 MKM W KOMIBIOTEPU3UPOBAHHBIM
uHTerparopom moxaenu C-R7a plus.

[IpUroToBJIeHNE HUCHBITYEMOr0 pacTBopa. B MepHyio Koj0y BMECTUMOCTBIO 25 M
nomentaior 50 mr mpenapara Ledcynbnun, npubasisior okoso 20 M MpeaBapUTENbHO
npo(UIbTPOBAaHHONW W JIeTa3upOBAaHHON MOJBMXXKHOM (a3bl, MEPEMEIIMBAIOT 0 IOJHOTO
pacTBOpEHUs mpemnapara, JOBOAAT 00bEM pacTBOpa STHM K€ PACTBOPHUTEIEM JI0 METKH H
NepeMeInBaloT.

I[lo 5 WMKI [OMYy4eHHOTO pacTBOpa 4Yepe3 paBHbIE IPOMEXKYTKH BpPEMEHH
XpoMaTorpaupyloT Ha JKUIKOCTHOM Xpomarorpade co CHeKTpo(pOoTOMETPUUECKUM
JETEKTOPOM, TOJTydasi He MEHEe 5 XpoMaTorpamMMm B CIIEAYIOMIUX YCIOBUSX:

- komonka pasmepom 100 mm x 4.0 MM, 3amomHeHHast copOenTom «ReproSil Pur
Baisic», pazmep wactuil 3 MKM;

- noaBwkHas (aza — pocdaruslit Oydpepnsiit pactBop pH 3.6 — aneronutpuin (3:1);

- CKOpOCTh Mo ABMKHOM (a3el — 0.9 Mn/muH,

- Temrieparypa KoJoHku - +20 °C;

- IuHa BOHBI peructpanuu 220 HM.

TunuyHast XpoMaTrorpaMma HCIbITYEMOTO pacTBOpa MpezcTaBieHa Ha puc. 31.
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Puc. 31. XpomarorpamMma HCIIBITYEMOTO pacTBOpa Ipernapara u pparMeHTs XpoMaTorpaMmm
C MUKaMu nipumeceid 1 u 2, monydeHHble ¢ MHTEPBAIOM 0KoJIo 1 u

[To 3aBepmieHn0 XpomaTorpadUpPOBaHUs PACCUUTHIBAIOT KOHIICHTPAIIUIO CIMHHYHON
npumecH (Ci) B mpenaparte, B MPOILICHTaX, IS KAKI0H XpoMaTorpaMMBbl 1o popmylie:
S, x100

>'s

rae: Si — mwiomaas equHrnaHoN npumect (i); LS — cymma rmiomiaieii BCex MUKoOB.

Pesynprarel pacuera KOHLICHTPALMM NPUMECEHM WM HMHTEPBAJIBI BPEMEHU MEXKIY
MPUTOTOBIICHUEM HCIBITYEMOTO pacTBOpa W MOMEHTOM BBOJa MpoOd B Xxpomarorpad
MpuBe/ICHHI B Ta0. 9.

C =

Taoauna 9. Pezynbrarsl onpeaenenus npumeceii B npenapare «LlegcynbnuH, mopomox st
IIPUTOTOBJICHUS] UHBEKIUIN»

Bpems ot
HPHrOTORICHHS Konunentpan Konumentpan  Konmentpa  Konuenrtpa
ust ust nus nus
HCNIBITYEMOI0 PacTBOpPa
npumecn 1, npumecu 2, npumecu 3, npumecu 4,
10 NPOBeIeHUSs] AaHAJIN3A, % % % %
(MHH)
4.0 0.8708 0.8359 0.1685 0
62 0.8547 1.0406 0.1543 0
122 0.8525 1.1856 0.1660 0
176 0.8520 1.2869 0.1627 0
232 0.8497 1.3712 0.1685 0
294 0.8528 1.445 0.1699 0
357 0.8557 1.5161 0.1647 0.0853

Jns  mpumeced, KOHLEHTpPAIMs KOTOPBIX BO3pacTaeT OT XpOMAaToOrpaMMbl K
XpoMarorpaMMe, METOJAOM  HaWMEHBIIUX KB3JApPaToB  PACCUUTHIBAIOT  CBOOOJIHBIH
KOA(pQUIMEHT a ypaBHEHHs 3aBUCUMOCTH KOHLEHTpauu npumecu Ci OT BpeMEHU BBEJICHHS
npo6sl (7): Ci = a +f(7)

Kak BuIHO H3 MpEICTaBICHHBIX MJAHHBIX, TOJBKO MpPHUMECh 2 HMEET YETKYIO
3aBHCHUMOCTb H3MEHEHUSI KOHLIEHTPAIMI OT BpEMEHH, T03TOMY pacyeT Ko3((PHUIIMEHTOB 3TON
3aBHCUMOCTH TPOBOAAT TOJIBKO ANl 3ToM mpumecu. Ha puc. 32 mpuBenensl rpaduk u
KOA(PPHUIHUEHTH MOJMHOMHHAIBHON 3aBUCUMOCTH KOHIICHTPALMH NPUMECH OT BPEMEHHU
MEX]ly BBOJIaMH P00 UCHBITYEMOTO pacTBopa. PaccuntanHoe 3HaueHuEe CBOOOIHOTO YJIeHA
@ COOTBETCTBYET KOHLEHTpAlMM NpuUMECH 2 B CyXOM Ipenapare, T.e. Ha MOMEHT
npubaBiieHUs] TEpBOM MOPLHMHM pacTBOpuTeNsi. B 1aHHOM cilyyae paccuuTaHHas
KOHIIEHTpauus npumecu 2 B npemnapare coctasisieT 0.82 %.
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T T
Polymomial Regression on Datal _B
y=AD+ AL x4 A2 2024 AT 234

Parameter Value sd

Al 082164317 0,00369
13 | 41 0,0040123420 0,0001

A2 -5 56751 29E-6 B 5654 E-
A3 10598064 E-8 1,195

R =0,22324
| E"2=0,22383
5D =0,00333

Lo B

09 - B

Y KoHieHTpainsi npHMecH Ne 2 (%o)
1

0g | 4

0 100 200 300 400

X Bpemd c MOMeHTa IPHTOTOBIEHHA PACTBOPA (MHH)

Puc. 32. I'paduk 1 Ko>(PUIMEHTH MOTMHOMHHAIBHON 3aBUCHUMOCTH 3-U CTEIEHU
KOHIICHTpAallMu TpUMecH 2 OT BPEMEHH BBEICHHS MPOO HCIBITYEMOTO
pactBopa

[lonyueHHOE 3HAaueHME KOHLEHTPALMU €IMHUYHOM IPUMECH MEHBIIE, YeEM
JOMyCKAeTCsl HOpMAaTUBHBIM JOKyMeHTOM — 1.0 %. DTo 03HavaeT, 4yTo MO 3TOMY MOKA3aTEII0
Ka4ecTBO IIperapara COOTBETCTByeT TpeOoBaHusiM HopMmatuBHoOro mokymenta (HJI). Ho,
€CIIM MIPOBECTHU pacyeT o 0ObIYHOM cxeme, Kak yka3aHo B HJI, paccuuraB cpeaHee 3HaueHUE
KOHIICHTpAaLlMM TpPHUMECH 2 MO0 pe3ylbTaTaM BCEX XpPOMATOrpaMM, IMONYyYHM JApPYrou
pesynbrar — 1.24 %, mo xoTopoMy mpemapar yxe He cOOTBeTcTBYeT TpebGoBanusm HJI.
PaccuntanHoe 3HaueHUE COJCpKAHUSA TpHUMeEcel Oosiee peaJbHO OTPAKAET CHUTYALHIO,
KOTOpasi CKJIaJbIBAECTCA MPU MEINLIMHCKOM IIPUMEHEHHUH IIperapara 1 Mo3BOJIET OLIEHUBATh
KOJIMYECTBO NPUMECEN NMEHHO HAa MOMEHT UHBEKLIMHU IIperapara.

He umest cBoOOIHOTO OT IpUMeceid mpenapaTta U UHIUBUAYaTbHONU IPUMECH 2,
MIPOBEPUTH MPABUILHOCTh PE3YJIbTATOB, MOJYUYEHHBIX PACYETHBIM CIIOCOOOM, BO3MOMXHO
TOJIBKO €IUHCTBEHHBIM CIIOCOOOM — IPOBEsS XpoMaTorpadupoBaHue psijia
CBEXKEIPUTOTOBIICHHBIX PACTBOPOB, JIsi KOTOPBIX BpeMs BBEACHUS NMPOO PUKCUPOBAHO OT
MOMEHTA NMPHOABJICHUS PACTBOPUTEIIS], U CPABHUBAS MTOJIyYEHHbIE JAHHBIE C PACYETHBIM

3HAYCHHUCM.
A1 T ETRNIERRY CF: [ [ EOED OO0 ECHRI DO T T

ECHZHTALEE MpEHsocH 2 6 %
o

TMPHMFCR 2

=

MFHMICCL: 3

Puc. 33. XpomarorpaMMbl MIECTH MCIBITYEMBIX PAacTBOPOB Ipernapara, NOJyUYeHHBIE yepes
S MHH I0CJI€ IPUTOTOBJICHUS

XpoMaTorpaMMbl M pe3yJibTaThl ONpEACTCHUs KOHIEHTPALUU TpUMEcCH 2,
NpEACTaBJICHHbIE Ha pHC. 3, TMOJY4YCHbl IPH BBEACHUM O MCIBITYEeMbIX PacTBOPOB,
XpoMarorpadupoBaHue KOTOpbIX mpoBoawau dYepe3 5.0 MuH mociae mpuOaBICHHS
pacTtBopuTeNss K HaBecke mnpemnaparta. CpenHee colep)kaHME HNPUMECH 2 MO pe3ysibTaTaM
xpomarorpaduposanus papao 0.8389 + 0.1563, T.e. 7oBepUTENbHBINM UHTEPBAT HAXOAUTCS B
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npexnenax ot 0.683 no 0.995 %. Ecnu moacraButk 310 ke BpeMs (5 MUH) B pacCUUTaHHYIO
METOJIOM HaUMEHBIIUX KBaIPaToB (GopMyiy, HOJyyaeM 3HaYCHUE!
Y=0.82164+0.00401x5-9.567-10"° x25+1.06-10°x125 ~ 0.8414.

3TO0 3HaUEHUE BXOJUT B JOBEPHUTENIbHBINA TUANa30H 3HAUEHUH KOHLIEHTPALUU IPUMECH
2, U3MEHEHHOM SKCIEepUMEHTaNbHO. TakuM 00pa3oM, pacueTHOE 3HAYEHHE KOHIEHTpalUu
NPUMECH Ha MOMEHT BpPEMEHHM, COOTBETCTBYIOUIMH 5 MHMH C MOMEHTa HpPUTOTOBJICHHUS
UCTIBITYEMOTO PAacTBOpA, CTAaTHUCTUYECKH PABHO OSKCIHEPUMEHTAIBHO ONPEACICHHOMY
3Ha4eHn10. COOTBETCTBEHHO, CO 3HAYUTEIBHON CTENEHBIO BEPOSTHOCTH PACUETHBIA METOJ
MO3BOJIUT TMOJYYUTh JIOCTOBEPHBIM pe3ylbTaT ONpEleNeHUs MNPUMECH Ha MOMEHT
IIPUTOTOBJICHUS PACTBOPA JJIs1 HHBEKLUH.

Takum 00pa3oM HKCIEPUMEHTAIBHO TIOKAa3aHO, YTO MPEUIOKEHHBIH IMOJIXO0]
U3MEPEHUs COJIepKaHMsI MpUMecel B HeCTaOMIIbHBIX PaCTBOPaX MOXET OBbITh UCIIOJIb30BaH B
clly4yasiX, KOTJa 3aBUCUMOCTh KOHILIEHTPALMU NIPUMECH OT BPEMEHH HE SIBJIAETCS JTMHEHHOM,
T.€. IPUMEHHUM 11 aHTHOMOTUKOB U JAPYTHX CJIOKHBIX 110 CTPOSHHUIO BEILIECTB.

[TpenosxeHHBIN MOIX0 MO3BOJIAET OLICHUTh Ka4eCTBO MpernapaTa HemOCPEJACTBEHHO B
MOMEHT MEIMLMHCKOTO TMPUMEHEHHUS U OLICHUTh KOJIMYECTBO NpHUMeEcei uepe3 3aJaHHBIN
MHTEpPBAJI BPEMEHM, 4YTO TO3BOJISIET YCTAHOBUTh MAaKCHUMaJbHOE BpPEMs HCIOJIb30BAHUS
npernapara ¢ MOMEHTa €r0 IPUTOTOBIICHHUS.

5.2. Onpedenenue cocmasa 2a3060u @azvl 6 AMNYIUPOBAHHBIX JIEKAPCHIBEHHbIX
npenapamax

[Tpou3BoACTBO  aMOyNbHBIX ~ pacTBOPOB Ui MPENOTBPAIIEHUS  peaKIHUH
B3auMoieicTBUsl BAB 1 BcroMoraTenbHBIX BEIIECTB, CHOCOOHBIX B PAacCTBOPEHHOM BHJIE
pearupoBaTh € KHCJIOPOJOM ¢ OOpa3oBaHMEM MPOAYKTOB, YXYIIIAIOUIMX KayeCTBO
npenapara, TpeOyeT yAaJeHHs OCTATOYHBIX KOJIMYECTB KHCIOPOJAA, a TaKXkKe 3aMelIeHHUs
BO3AyXa Ta3oBOi (a3pl B ammyine HWHEPTHBIM Ta30M: a30TOM, aproHoM M Jp.
HEMOCPEICTBEHHO mepen 3amaiikoid ammyia. [lostomy ycraHoBieHHe (KOHTpPOJb) COCTaBa
ra3oBoi ¢a3bl Ha BCeX ATarnax MPOU3BOJICTBA OT IyCKO-HAIA0YHbBIX PadoT, BaIHAIIMOHHBIX
UCCIIEIOBAaHUM TEXHOJOTMUECKUX MPOIIECCOB U, 0OCOOEHHO, Ha CTAJMH BBIXOJHOTO KOHTPOJIS
rOTOBOI MPOIYKIIUH.

3unyeHko A. A. pa3paboTaHa MeETOJIMKa OMpEIENeHHs COcTaBa Ta3oBoW (a3bl B
aMITYJIMPOBAaHHBIX  JICKAPCTBEHHBIX Iperaparax METOJOM  aJICOPOLIMOHHONW  Tra3oBOM
xpomarorpaduu.

[TpoGomoaroToBka.

[TpuMeHeHne 3TOro MeTo/ia MpenoaaraeT BCKpbITHE aMIyIlbl, 0TOOP ra30Boi MPOObI U
e¢ xpomarorpadupoBanue. [lockobKy 00BEM ra3oBoii Gas3pl B aMmysiax BMECTUMOCTBIO (1—
2) mu He3HauuteneH (okono 150 mxi), e€ oTOOp MOKEH MPOBOIUTHCS, MO BO3MOXKHOCTH
MOJIHO, u30eras mpu 3TOM IONAJaHus BO3/ayXa U KUIAKOH (a3bl B orOupaemyro npooOy. s
oTOOpa TakMX MajblX Ta30BbIX MpPo0 OBUIM MCIIOJB30BaHbl Ta30MJIOTHBIC LIMPHUIIBI
BMecTUMOCThIO (100-250) MKJT M M3rOTOBIICHHOE aBTOPOM Ipucrniocodnenue (puc. 34).

BHJ CBEPXY

M.

Puc. 34. IlpucnocoGnenue uist BCKPHITUS ¥ 0TOOpa ra3oBoil ¢as3sl B amIryaax
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DTO MPUCIIOCOOJICHUE COCTOMT M3 Mpo3padHoro crekissHaoro cocyna (C) y KoToporo
yIaJICHO JHO, a TOPJIOBHHA 3aKphITa CHJIMKOHOBOW MeMOpaHo# (M), KOTOPYIO MCIIOJIB3YIOT
ISl TEpMETHU3AIMK COCYI0B TPU IIPOBEICHUH aHAIM3a paBHOBECHOM mapoBoii (a3sl. BuyTpu
cocylna KJIeeM 3aKperuieHa u3rotoBiicHHas u3 cruiaBa T15K6 mmactuna (I1), B koTopoi
cnenan V oOpa3Hblid 3aTOUEHHBIH MTPOITHIL.

IIpu orbope mnpoObl B cocyn mnomemanT okoyno 10 M CcBeXENpOKHUIITYCHOTO
HaCBILIEHHOT0 pacTBOpPA HATPUs XJIOPHJIA, aMITyjia OIyCKaeTCsl B paCTBOP BBEPX JTHOM TaKuUM
o0Opa3oM, 4YTOOBI ypPOBEHb OTpPE3aHUs HAXOAWICS MOJ cjoeM xuakoctu (puc. 35), ¢
NOMOIIBIO MPOMWIA TBEPAOCIUIABHOM IUIACTHHBI JenaeTcs Haape3 ammyisl (A) u
omnambiBaercs: koner ammyibl (B). ITockonbky Bce onepanuu MpOBOIST B CIOE JKUAKOCTH,
KOHTAKT Ta30BOi ¢pa3za ammyinsl ¢ aTMochepoll OTCcyrcTByeT. BbIcOkas MIIOTHOCTH
HACBIIIEHHOTO PacTBOPa HATPUS XJIOPHUAA MPEJOTBpaLIAeT OBICTPOE MEePeMEIMBAHUE CaMOT0
Ipernapara ¢ paCTBOpOM, IIOMELICHHBIM B COCY/I.

Puc. 35. IlocnenoBarenbHOCTh 0TOOPA Ta30B0Oil (pas3bl U3 3aMassHHON aMITYIIBI

OT1Oop razoBoi (ha3pl aMMyNbl MPOBOAUTCS MPEIBAPUTEIBHO MPOMBITBIM Ta30M-
HOCHUTEJIEM Ta30IUIOTHBIM IIIPUIIOM, Ha UIJIy KOTOPOTO HajeTa Pe3WHOBasl MPOKJIAaKa OT
O0nokoB wmcnaputened ra3oBbix xpomarorpadoB (B). Ilocne orGopa npoObl mmmpuiy
BBIHUMAIOT W3 aMIlyJibl U COCY/Aa, a KOHEIl WIJIbl INNPHIA TePMETHU3UPYIOT PE3MHOBOU
npokIankoil. BBog mpoObl 0CYyIIECTBISIOT OOBIYHBIM CIIOCOOOM.

YcnoBust XxpomMarorpagpupoBaHusl.

["a3oByt0 mpoOy 06bpéMom 100 - 250 Mk xpomarorpadupyroT Ha ra30BOM
xpomatorpade ¢ TepMOKOHIYKTOMETPHUUECKUM JIETEKTOPOM B CIECTYIOIINX YCIOBUSX:

- KOJIOHKa CTekisHHas, pazmepoMm 360 cm X 3,2 MM, 3amojHEHHass COPOEHTOM -
«MornexymspHsle cuta SA», pazmep vactun 80 — 100 me;

- Temreparypa Kososku — 0 °C;

- cKopocTb ra3a Hocutens (renuii) — 30 Mi1/MuH

- Temreparypa aerekropa — 50 °C;

- Tok jierektopa — 80 % oT mpeaenbHOro, yka3aHHOTO B MHCTPYKLMU IO SKCILUTyaTalluu
npubopa (s mogenn GC-14B — 160 MA).

Coneprkanue Kaxa0ro KomrnoHeHnra (Xj) ra3zoBoii (a3l aMITy THPOBaHHOTO MpenapaTa
pacCUUTHIBAIOT 1O (popMyJe:
~ Six100

>'s
rae: Si — miuom@aab NHKa OMpPEAeNsieMOro KOMIIOHEHTAa HaxpOMAaTorpaMMax HCHBITYeMON
npoObl; Y, S — cymMMapHas IUIONIa/Ib BCEX MUKOB HAa XpOMAaTOrpaMMax HCIIBITYeMOM MPOOBI.

Mertoauka Mo3BOJIET MOJYYUTh MOJTHOE pa3JlielieHHe MUKOB KUCIOpOJa M aproHa H
KOJIMYECTBEHHO OTNPENEeNATh KUCIOpoa B KoHueHTparusix ot 0,05 % (00bEMHBIX).

MeTpoJIorTHYecKue  XapakTePUCTUKH  METOAMKM  ObUIM  OIEHEHBl  IyTeM
XpoMatorpadupoBaHusi aTMOCHEPHOr0 BO3AyXa U ra30BON CMECH a30T — KHCIOPOJ — aproH

Xi
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C KOHIICHTpAIMsIMHU aproHa u kuciopoaa no 1 % [5, 6], mockosbKy 3TH KOHIICHTPAIHH T'a30B
peasbHO BCTPEUAIOTCS MPU KOHTPOJIE KAa4eCTBa MPErnapaToB.

Jlnst pacuera METPOJIOTHYECKUX XapaKTEPUCTUK METOIUKU NPU XpoMaTorpadupoBaHUH
BO3/IyXa MCIIOJIb30BaIM TaOJIMYHbIC 3HaUeHUs cojepxkanus kuciopona (20.948 %) u aprona
(0.934 %). Cmecs ¢ conepxanuem 1o 1 % kuciaoposa U aproHa roTOBWIM B JIAOOPATOPHBIX
ycnoBusix. VMEHHO 5THM  KOHIEHTpauuu ObulM BbIOpaHbl Kak Haubosee dYacrto
BCTpEYalOIIecs IMpU  ONpEeAeJICHUH pealbHbIX O00bEeKTOB. Pe3ymbraThl  pacuera
npenacrtanieHsl B Tabn. 10 u 11.

Taoauna 10. Pe3ynbraThl onpenesnieHus: KOHLIEHTPALKUU aproHa U KUCJIOpo/ia B
aTMoCc(EepHOM BO3yXE

HaunmenoBa Haiineno
HUe B
Beeneno (B
onpenesasiem  BeneHo HOPMAaJIN30BaHH
oro (%, 06/006) HOpMam;;OBaHHH %, 00/00 BIX
KOMIIOHEHT X %) KOOPIMHATAX
a (%))
0.9305 99.627
0.934 100 0.9381 100.443
0.9310 99.678
0.9465 101.341
0.9322 99.810
5 0.9312 99.698
> 0.9283 99.392
< cpenHee 3HaueHue, Zcp, % 99.998
cucreMarnueckas ommoka, 0%= | Z.,-100 | 0.002
OTHOCHUTEIIHOE CTaHapTHoe oTKIoHeHune, RSDz, % 0.675
noBepuTeNbHbIN nHTepBai Az % = 1(7-2) x RSDz= 1.36
2.015 x 0.675
20.967 100,088
20.9486 100 21.113 100,785
20.982 100,161
20.967 100,089
= 20.988 100,187
g 20.937 99,946
5 21.035 100,41
= cpenHee 3HaueHue, Zcp, % 100.238
™ cucremMaTuyeckas omuoka, 6%= | Zcp-100 | 0.231
OTHOCHUTENIbHOE CTaHJapTHOE OTKIoHeHue, RSDz, % 0.279
JoBepUTENbHBIH HTEpBan AZ % = t(7-2) x RSDz= 0.56
2.015 x 0.279

Kak BUIHO M3 MpHUBEICHHBIX [AHHBIX, CHUCTEMAaTHYeCKas OINMOKa OIpeIeNeHus
Kacinopoga B ra3oBoi cmecu He npesbimaer 0.3 %. Benmuumna craHmapTtHOTrO
OTHOCHUTEJIBHOTO  OTKJIOHeHusi oxojo 0.7 %. Ilpu »TOM cymMmapHoe 3Ha4YeHHE
HEOIIPE/ICTICHHOCTH PE3YJIbTaTOB METOJUKUA IMPU HCIOJIb30BAaHUM CTaHAAPTHU30BAaHHBIX
KaJTMOpPOBOUHBIX CMECE Ta30B JUIS OIpPENEeNEHUS TIOMPABOYHBIX KO3(PPUIMEHTOB HE
npeBbimaer 1.5 %. DT BeNUYMHBI METPOJIOTHUECKUX XapaKTepUCTUK Ooyee uem
JOCTaTOYHBI JJIs1 METOJMKU OTPE/IEICHUN NpUMEcel, KaKOBbIM B JaHHOM CIydae sIBISeTCS
KHCIIOPOI.
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[IpuBenenHas Bblle pa3paboTaHHas METOJMKa Oblla MCIOIb30BAaHUM JUISI KOHTPOJISA
psiia aMITyJIMpOBAaHHBIX MPENApaToB, B TOM YMCIE M IMpernapara, COCTaB KOTOPOro OJHM30K K
cocraBy Ipenapara «Mwubrama», a Tak K€ IPU BAIUJAUUU TEXHOJOTMYECKUX IPOLIECCOB
IIPOU3BOJCTBA MHBCKLIHUOHHBIX MpenapaTroB. TUIHYHAs XpoMaTOrpaMMa, IOJydeHHas IIpU
ONpENeNIeHNH COCTaBa Tra30oBOM ¢a3pl B 3amasHHOM amImyiae TMpd  BaIWJAlUU
TEXHOJIOTUYECKOTO IpoLecca 3araifku B MHEPTHOM Ta3e, MpeCcTaBiIeHa Ha puc. 30.

Tabumuna 11. Pesynbrars! onpeneneHus KOHIEHTPALMK aproHa U KMCI0po1a B ra30BoU
cMmecu coepxaiieit mo 1 % aprona u kuciaopoa

Haiineno
HanmenoBanue Beeneno
onpeeisieMoro Brexerto (B HOpMAIH30BaHHBIX N
(%, 06/006) o %, 06/06 HOpPMAaJIM30BAHHBIX
KOMIIOHEHTA Y0)
KoopanHaTax (%0)
1.008 100.8
1.00 1.010 101.0
0.994 99.4
0.998 99.8
o 1.016 101.6
8 0.995 99.5
A~ 0.998 99.8
< cpenHee 3HaueHue, Zcp, % 100.20
cucremMaTruyeckas omuoka, 6%= | Zcp-100 | 0.20
OTHOCHUTENIbHOE cTaHaapTHOe oTkioHeHue, RSDz, %  0.736
noBepHTeNbHbIN HHTepBan AZ % = t(7-2) x RSDz= 1.48
2.015 x 0.736
1.003 100,3
1.00 1.000 100
1.008 100,8
0.997 99,7
0.998 99,8
0.999 99,9
1.014 101,4
= cpenHee 3HaueHue, Zcp, % 100.27
2 cucremarnyeckas omuoka, 6%= | Zcp-100 | 0.27
8 OTHOCHTEINIbHOE CTaHapTHoe oTkiIoHeHue, RSDz, %  0.619
(:i:) noBepHUTeNbHBIN HHTepBan AZ % = t(7-2) x RSDz= 1.25
bd 2.015 x 0.619
|
, Puc. 36. Xpomarorpamma ra3oBoi
i . (a3bl aMITyIIbl, OJTY4YCHHAsS
2 _ IpY BaJIUIAIAN
Ly ' TEXHOJIOTUYECKOTO

rpouecca 3araikyu B
HHEPTHOM Traze
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5.3. Memoo onpedenenus HeGKINOUEHHO20 GeULECHEA 6 JIUNOCOMANbHOU (hopme
ookcopyouyuna memooom BIKX

JIMImocoMbl TIPEACTABISAIOT OO0 CBEPXMOJEKYISIPHBIE CTPYKTYPBI, COCTOSIINE U3
OIHOTO WM Ooliee IUNUIAHBIX OucnoeB chepuueckoit (opmpl. CTpoeHHE ITHIIOCOM
NpeArnojaraeT Hajauuue TUAPOPHIBHBIX M TUAPOPOOHBIX YUYACTKOB, YTO OOYCIIAaBIMBAET
CIOCOOHOCTh JIMIIOCOM UHKATCYIUPOBATh U yJIePKUBATh AKTUBHBIE MHIPEAUCHTHI.

BaxuelmMu xapakTepuCTUKaMU JIMIIOCOM SIBJISIIOTCS: YCPEeTHEHHBIM pa3Mep, oliiee
cozepkaHue (QOCHOIMIUIOB U CTENEeHb HMHKAICYIHMpPOBaHUS (yHACpPKUBAHHS) AaKTUBHOTO
BEIIIECTBA BHYTPU JIUITOCOMBI. CTeneHb HHKANCYIUPOBaHUs - 0c000 Ba)KHBIN MOKa3aTeNb s
BOJIOPACTBOPUMBIX aKTUBHBIX CYOCTaHIIHH.

NH,

Puc. 37. CtpykrypHas ¢popmyna JOKCOpyOUIMHa

Craganuenko A.B. u KpacHomonwsckuii FO.M. u3yunnm cTeneHb M HKANCyJIsLUU
AHTPAIMKJINHOBBIX aHTHOMOTHUKOB [154, 155, 156] u npeayoxuim METOIUKY ONpeICICHUs
CTEIICHU BKJIFOYCHHUSI aKTMBHOTO BEILECTBA — JOKCOPYOUIIMHA BHYTpH JHrocombl (puc. 37).
Mertoanka OCHOBaHAa Ha NMPUMEHEHUHU Teib-(puibTpanuu ¢ obopynoBanuem ans BDXKX
NPUMEHUTEIBHO K BojiopacTBopruMbiM BAB [157].

MMy 1noxa3zaHo, 4YTO JIMIIOCOMBI, KaK HaJAMOJIEKYJISIPHBIE COEAUHEHMs], BBIXOIAT B
«MEPTBOM» 00BEME, a aKTUBHOE JICHCTBYIOIIEE BEIIECTBO 3aJCPKUBACTCS B MOPax reis, 3a
CuéT 4ero JOCTUraeTcsl paszeicHue. B mpouecce pasneneHus B YCIOBHSX 3KCIIEPUMEHTA
JIMIIOCOMBI OYAyT CTaOWJIbHBI M SIBJICHHE «yTEYKU» aKTMBHOIO BEILECTBA HE OyJIeT UMETh
Mmecto (puc. 38).

ds
=]

ik AinocomM

"BiabHa" AKTHBHA PeOBHHA

dat
=

ta
=

MOPosEHI JIT0CoMI

InrencusHicTs, mAL

Yac ¥YTPpHMYBAHHA, XH

Puc. 38. Xpomarorpamma JIMOCOMaIbHON (GOPMBI TOKCHPYOULIMHA TUAPOXIOPUIA U
Xpomarorpamma myctbix JunocoM (CP-nerekrop)

N3 puc. 38 BuAHO pacmpenenieHHe MEXIy MUKOM JIMIIOCOM, BXOMISIIUX B 00BEM,
KOTOPBIN HE 33aJIepKUBAETCS, 1 MHTPAPaKaICyIupOBaHHOIO JOKcopyOounuHa. J{ist cpaBHeHUs
MPHUBEICHA XPOMATOPTPAMMBI KITYCTBIX», T.€. HE3arPYKEHHBIX JIMTTOCOM.

B Xxonme wuccnenoBaHUs HUCHOJNB30BAIMCh Takue MpuOOpsl H  00OpYHAOBaHUE:
xunkoctHeIil xpomatorpad Agilent 1100 ¢ yeTpipéxKaHaIBHBIM HACOCOM, aBTOCAMILIEPOM,
TEPMOCTATOM KOJIOHOK, JMOJAHO-MaTpuuHbIM Aerekropom G1315B; duyopumerpudeckuii
nerekrop Gilson 121; camomnucenr Kipp&Zonen BD 40 40/06; xomonka Tricorn High-
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Performance Column (¢bupma Amersham Biosciences), 3amojHeHHs TejleM Ha OCHOBE
NoJIMIeKCTpana ¢ auanazonoM skckmo3un 500 — 2000 [a.

B kauectBe moaBuxkHOI (as3bl ucnosiab3oBaH (ochaTHbIil OydepHbiit pactop pH 5.2 +
0.2. KucnotHocTh cpenpl mojgoOpaHa TakuM oO0pa3oM, 4YTOOBI JIMIIOCOMBI B YCIOBHSIX
SKCIEpUMEHTa ObUIM CTaOWIbHB, B TO € BpeMs cpela JOCTaTOYHO Kucias s
NPEOTBPAILEHHUS JeCTPYKIUH JOKCOpyOuIHa. JleTeKTHpoBaHUEe OCYIIECTBISIOCh Ha JIBYX
TUNAaX JETEKTOPOB: JAUOJHO-MATPHUUYHOM - YHHUBEPCAIBHOM JETEKTOpe; (hIyopuMeTpruuecKom
- BBICOKOYYBCTBUTEIILHOM K aHTUOMOTHKAM aHTPALMKIMHOBOrO psija. JleTeKTupoBaHHE Ha
JMOTHOM MaTpHIIEe OCYIIECTBIISUIOCH MPH JJIMHE BOIHBI 254 HM, pe3yiabTaThl (PUKCUPOBATIHICH
C TOMOIIbI0 MHTErpaTopa. [ng ¢uyopuMerpudyeckoro nerekTopa: GuiIbTp Bo30OYXKACHUS —
430-470 uM, ¢unbTp ucnyckanus — 560-650 HM, pe3ynbTaThl (PUKCHPOBAIH C MOMOILBIO
camonucua. O6péM BBOIUMOI TPoOBI — 1 MKJI.

[Ipo6onoaroroBka. I[lpu pabore ¢ JIUMOCOMANbHBIMU JIEKAPCTBEHHBIMH (hopMamu
HEOO0X0MMO MPUHUMATh BO BHHMMAHHE THUI U COCTaB aHAIM3MPYEMBIX JHMIOCOM. Tak,
JIMIIOCOMBI  TIOKPBITBIE CJIOEM  TOJIMATHICHTIHMKONSA, MPOJOHTHPOBAHHOTO JIEHCTBUS U
BBIMIyCKaeMble B BHJE JKUIKOW JICKAPCTBEHHOH (OPMBI MOTYT UMETh OYEHb BBICOKHE
crenenr uHKarcymupoBanus (1o (90-100) %). B cBowo ouepenb, JIHMIIOCOMBI  0e3
MOJIMMEPHOTO TOKPBITHSI MOTYT HUMETh cTeneHb uHKancynmupoanus (50-60) % [1].
Konnenrpauust 1okcopyOuLIMHA AJI JUIIOCOM, MOKPBITHIX CIOEM TMOJIUITHICHTIMKOJIS,
cocTaBysgeT 2 MI/MJ, a JUIsl JJUIIOCOM, HE MOIU(HUIHMPOBAHHBIX noaumepoM — 1 mr/mi. Ilpu
3TOM KOHIIGHTPALUsi CBOOOJHOrO JOKCOPYOHMIIMHA MOET COCTaBJIATH OKoyso 1 Mmr/mi B
nepBoM ciydae u (0.4 — 0.5) mr/mu Bo Bropom. O01acTh MHTEPECYIOMIUX KOHLIEHTPALUK

HEBKJIIOUYEHHOTO J0Kcopyouirnaa mpu 3tom coctasiser (0.1-0.5) mr/mi.

mAU 3 60
7 3
6 4
5 3

70

80
-1 J \
T T T
0 5 10 15 min %
b

A
Puc. 39. KanuGpoBouyHbie XpoMaTorpaMMbl: A - CrieKTpo()OTOMETPUUECKUI IETEKTOP, IJTUHA
BOJIHBI 254 HM; b - (iayopuMeTpuueckuii AeTEKTOp; ColepKaHHe TOKCOpyOUIImHA
0.4 mr/mn

[TpuroroBiieHbl KaIMOPOBOYHBIE PACTBOPHI C COJEpP)KAaHUEM JOKCOPYOMIIMHA B
noaBwxkHoi daze 0.1 mr/mu; 0.2 mr/mi; 0.4 mr/mi; 0.5 mr/mn. HeyaepkuBaembiii 00bEM
KOJIOHKH ompenaeisuin ¢ nomoiibio Blue Dextran 2000 k/la. Kaxuablii 13 mMpUroTOBICHHBIX
pacTBOpoB XpomarorpadupoBaid Mo 2 pa3a C OJHOBPEMEHHBIM JETEKTHPOBAHHEM Ha
CIEKTPO(POTOMETPUUECKOM U (QIIyOPHUMETPUUECKOM JETEKTOpax.

[TpuroroBiieHHbIE KaIUOPOBOYHBIE PACTBOPHI OBUIM H3MEPEHBI, MO MOJYyYCHHBIM
JAHHBIM MTOCTPOCHBI KanuOpoBouHble rpaduku (puc. 40). XpoMaTorpaMmsbl MpeaCTaBICHBI
Ha puc. 3. s mocTpoeHus: KaauOpOBOUHBIX I'paMKOB HCHOIB30BAIN BETMYUHBI BBHICOTHI
nuKkoB. JlaHHbIe, MCIOJB30BaHHbIE Ui TIOCTPOCHUS  KalIMOPOBOYHBIX TI'padHKOB,
npezcTaBieHbl B Ta0a. 12. MeTponoruyeckue XapakTepuCTUKU MTPUBEICHBI B Ta0. 13.

W3mepsiemble pacTBOpbl XpomartorpadupoBanu 0e3 pa3BeACHUs, BBOIUMBIIH 00BEM
cocraBism 1 M. JIeTeKTMpOBAaHME OCYIIECTBISIIM Ha JBYX THIIAX JETEKTOPOB IIpU
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yKa3aHHBIX BbIIIE YCIOBHIX. KOHIEHTpaLMIO HEBKIIOUEHHOTO TOKCOPYOUIIMHA BBIYMCIISUIN
10 MOJTYYEHHBIM KaJTMOPOBOYHBIM IpaduKam.

CnekTpodhoToOMeTPHUYECKOS AeTEKTOR DN0oOpPUMEeTPUYECKMIA AeTEKTOR
8 Ta
7 &0 -
5 F== 10,9999 50 R®= 09975
=
54 H
E { 40 4
. -
£a H
3 g a0 4
&7 @
- 20
1 10 4
a T T T T T a T T T T T
o 01 02 0,3 04 05 06 0 041 032 0,3 0.4 05 05
HKOHUEHTPAaUMA, MrKan KOHUEHTPaUMA, krkan

Puc. 40. KanuOpoBouHble rpaduKu A1l K3MEPEHUs HEBKITFOYEHHOTO BemecTBa (I1st
CIIEKTPO(POTOMETPHUECKOTO U (PIIyOPUMETPUIECKOTO AETCKTUPOBAHHS)

Tab6auna 12. JlanHbie, HCIONB30BAaHHBIC JJIs TOCTPOCHHUS KaTMOPOBOYHBIX rpaduKOB

Konuenrtpan dyopuMerpuyeckoe Cnexkrpogoromerpuyeckoe

ust JeTEeKTHPOBAHHE IeTeKTHPOBaHUeE
AOKCOPYOHI

MHA, haf ho.f his ho-s

MI/MJT

0.1 7.6 7.7 0.9 0.9

0.2 18.5 18.6 24 2.5

0.4 44.4 44.4 5.7 5.7

0.5 59.2 59.1 7.3 7.3
Ipumeuanus:hes ,—Bbicora mnuka B K  mapamtenun  (duyopumerpuueckoe

JeTeKTUpOBaHue);Nk.s —BbIcOTa THKa B K mapamienn (CHEKTpOoPOTOMETPUUESCKOE
JIETEeKTUPOBAHHE).

Ta6auna 13. MeTposiornueckue xapakrepucTiku rpaduxos Buga Y=B-X+A, P=95

CunexkrTpodoromMeTpryecKmii 1eTEKTOP

0CTATOYHOC CTAHAAPTHOC

3HAYEHHE
OTKJIOHEHHE
A -0.72 0.0305
B 16.05 0.0901
OCTaTOYHOE CTaHJAPTHOE
KO3((HUIIUEHT KOPPENAINU OTKIIOHEHIC
0.9999 0.0285
byopuMeTpUUYeCKHid JETEKTOP
OCTaTOYHOE CTaHJAPTHOE
sHateHue OTKJIOHCHHE
A -6.21 1.4604
B 128.85 4.3067
OCTaTOYHOE CTaHJAPTHOE
KO3((UILIUEHT KOPPENAINU OTKIIOHEHILC
0.9978 1.36192
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N3 Tabn. 13 BumHO, YTO KamUOPOBOUHBIM TpaduK MO CHEKTPOPOTOMETPUUECKOMY
JeTeKTopy obnanaer Oojiee HM3KUM, 1O CPAaBHEHHIO C (PIyOpUMETPUUYECKUM JETEKTOPOM,
3HAYEHUEM CTaHAAPTHOTO OTKJIOHEHHS, YTO JeNaeT CHEKTPO(POTOMETPUUYECKHN IETEKTOP
Oosiee MpUEMIIEMBIM JUIsL OTIPE/ICICHUS HEBKIIOUEHHOTO JIOKCOPYOMIIMHA B ONpEAEIsieMOM
muanazone. Ha puc. 40A (cmekrpodoroMeTpuueckuii AeTeKTop) mpHu KoHieHTpammsax 0.1
Mr/mi 3aMmeTeH myM aetekropa (okosio 0.2 mAU). B 1o xe BpeMs, Ha QIyoprUMETPHUSCKOM
JETEKTOpe M3MEPEHUsl MPOBOJMWINCH Ha mIKane /5 % dyBCTBUTEIBLHOCTH Mpubopa. MoKHO
OPEINOJOXKUTh,  YTO  HCIOJIB30BaHME  (DIYOPUMETPHUECKOrOo  JIETeKTopa  Oyzder
NPEINOYTUTEIBHO IPU ONPEIeICHMH KOHLIEHTpAIMii cBOOOHOTrO nokcopyourmHa Hike 0.1
MI/MJI, OJJHAKO B 3TOM Cillyyae MOTpeOyeTcs MOBTOPHOE MOCTPOCHHE KaTHMOPOBOYHOTO
rpaduka Juis ucciueayemMoro auanazoHa. O6a xkanmOpoBOYHBIX TpaduKa UMEIOT TOCTaTOYHO
BBICOKMM [T0KA3aTeNb JIMHEHHOCTH.

Ha puc. 41 npencraBiieHbl XpOMaTOrpaMMbl JIMIIOCOMAJIBHOW (POPMBI TOKCOPYOUITMHA
(puc. 40 B) (2 mr/mn) u pactBopa mokcopyouruna (puc. 41 A) (2 mr/mi). Konuenrtpanus
JOKCOpyOuIMHa B 000MX CiIydasX OJMHAKOBA, HO TaK KaK €ro BKJIIOUYEHHUE B JIMIIOCOMBI
cocrasisger 100 %, nmuk cBOOOAHOTO NOKCOPYOHMIIMHA HA XpOMAaTOrpaMMe JIMIIOCOMAIIbHON
¢dopMBI OTCYTCTBYET, a BECh JOKCOPYOHMIIMH BBIXOJWUT B BHUJE WHKAICYJIMPOBAHHOH B
JIMIIOCOMBI (hopMe.

| |

J/ | —]

A b

Puc. 41. XpomarorpaMMbl pacTBOpa JOKCOpyOHIMHA (A) U IMITIOCOMATBHOM (HOPMBI
nokcopyourrna (B) (hraroopomerpudeckuii 1eTeKTOp)

Ha puc. 42 npencrasieHa XxpoMaTorpamma JIMIIOCOMaIbHON (POPMBI JOKCOPYOHUIIMHA C
KOHIIEHTpauuei cBo6oaHoro nokcopyourmna 0.1 mr/mn

"

Puc. 42. XpomarorpamMma pacTBopa JUIOCOMAIbHON (POPMBI JOKCOPYOHIIMHA C 100aBKOM
cBOOOHOTO HOoKcopyOuimHa (koHueHTpamus 0.1 mr/mi) (pryopumerpudeckuit
JICTEKTOP)
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JIiisi IpOBEPKU TOYHOCTH METOIUKU K pacTBopy jmmocoMm (100 % BxiaroueHue) ObLTH
n00aBleHbl  pa3NUYHbIE KOJIWYeCcTBAa JoKcopyouuumHa. KoHnueHtpamms cBoOOJHOTO
IOKCOpyOuIHA (BBEACHHOT0), KOHIIEHTPAIIMKA CBOOOHOTO JOKCOPYOUIIMHA, HAJCHHBIC IO
KaIMOpPOBOYHBIM rpadyKaM, a Takke craTuctuueckas oopadorka (P=0.95, n=6) npuseneHb
B Ta0n. 14.

Tabauna 14. IIpoBepka METOIMKH METOJIOM «BBEACHO-HAMIEHO»

Konuenrpanusi ® 1yopuMETpHUCCKHil ACTeKTOD CnexTpodoTomMeTpUYeCKHi

cBO0OIHOTO AETEKTOP
AOKCOPYOMUMH KOHIEHTPAaIUsi CBOOOIHOT0 KOHIEHTPaNusi CBOOOIHOT0
a BBEJIEHHOTO, AOKCOPYOUIIMHA HAMIEHHOTO, AOKCOPYOHIIMHA HAIEHHOTO,

MI/MJI MI/MJI MI/MJI

0.101 0.100

0.101 0.099

0.101 0.100

0.100 0.099

01 0.100 0.099

' 0.099 0.099
Xethx o0 e¥ 8% XeAx o e% 8%
0100520000 081 066 030 2000 051 042 070

0.294 0.298

0.295 0.300

0.305 0.294

0.303 0.294

0.3 0.295 0.281

' 0.292 0.280
Xty oD w% 3% XetAx oD % 3%
029730004 178 147 090 OO0 505 243 296

0.472 0.481

0.496 0.479

0.506 0.516

0.465 0.537

05 0.452 0.510

' 0.479 0.497
Xethx oD 8% 3% XetAx ol % 3%
0'478‘30'016 417 344 434 0'503:;;0'018 441 364 0.66
IIpumeuanus:. XytAx — TpaHHYHOE 3HAYCHHE JOBEPUTENBHOIO HMHTEPBAA CPEIHEro
pesynbrata;, RSD — oTHOcHWTENnbHOE CTaHIApPTHOE OTKIOHEHHE, %; € - OTHOCHUTEIbHas
HEOTPEeNeNEHHOCTh  CpeaHero  pe3yiabTara, %; O - OTHOCUTENbHAas  BEIMYMHA

cHCTeMaTH4YecKOi OUTMOKU ompeieieHusi CBOOOTHOTO ToKcopyouruHa, %
Kak BugHo u3 Tabn. 14, mis cnekTpoOoTOMETPUYECKOrO JETEKTOpa OTHOCUTEIbHAS

BEIMYMHA CHUCTEMAaTUYEeCKOM OmHMOKM coM3MepHMMa CO 3HAYEHHEM OTHOCUTEIbHON
HEONPEAECNEHHOCTH CPEJHEro  pe3yinprara u3MepeHuii. B To ke Bpemsa jans
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(bryoprMeTpHUECKOro JeTeKTopa MpH KoHIeHTpauuax 0.5 Mr/mi 3HaueHHe OTHOCHUTEIBHON
BEJIMYMHBI CHUCTEMAaTHMYECKOW OIIMOKM BO3pacTaer, 4YTO MOXET OBITh CBSI3aHO C
npuOIMKEHUEM K BEpXHEH 00JIacTH TUHEWHOTO AUana3oHa JeTeKTUPOBAHMS.

Meroauka  TpUMEHMMa A ONPEACICHUS  CTENeHW  MHKAICYIUPOBAHUS
JIOKCOpPYOUIIMHA B JIMIIOCOMAaNBbHOM Qopme mnpenaparoB B aumanazone (0.1-0.5) wmr/mu.
[IpeamouyreHne MOXHO OTHATh CHEKTPO(POTOMETPUUYECKOMY JIETEKTOpY Kak Oolee
pacrpocTpaHéHHOMY W TOKa3aBIIeMy 0oJjiee HHU3KOE 3HAYCHHE OTHOCHTEIbHOM BETWYMHBI
CHCTEeMaTHYEeCKON OIMOKM B cepeauHe nauana3oHa (He Oomee 3 %, 4YTO MO3BONIACT
CTaTUCTUYECKH JOCTOBEPHO OMNPEICNATh CTENEHb HHKANCYIUPOBAHHUS HpPU TOJYLIHPUHE
untepBana gonycka 10 % cornacHo tpeboBanusm ['DY). MeToauky MOKHO HCIOJIB30BaTh
IpU aHalu3e JIMIOCOMANbHBIX (POPM JAPYIHX BOJOPACTBOPUMBIX IpemaparoB. Ilpu stom
MOAU(UKAIIIN MOXKET MOJIBEPTHYTHCS cocTaB OypepHOro pacTBopa, THII KOJOHKH U CIOCO0
JETEKTUPOBAHUSL.

6. IlepcnekTHBBI NPHMMEHEHHS HOBOI0 MeToda - MuueLIApHOii BIXKX B
KOHTPOJIe Ka4ecTBa CHHTeTH4eCKHuX, puroxumMuyeckux npenaparos u JIPC

Pazutrne MXKX cBs3aHO HE TOJBKO C UCCIIEAOBAHUSAMH (YHAAMEHTAIbHBIX BOIIPOCOB,
OTHOCSIIIMXCSI K OCOOCHHOCTSM TIOJBMXXHOM M CTallMOHApHOM (a3, HO M C BOIPOCAMH,
KacarollMMHUCSl BHEJIPEHUS METOJUK C HCHojJb3oBaHMeM Merona MIXKXX B mpaktuky
PYTHHHOTO aHaju3a OHOJOTMYEeCKH AaKTHUBHBIX BEIIECTB, K KOTOPHIM MOKHO OTHECTH
JIeKapCTBEHHbIC CYOCTaHIIMM (CHHTETHYECKUE U T€, KOTOPHIC BBLICIEHBI U3 PACTHUTEIBHOTO
CBIPBS), TOTOBBIC JICKAPCTBEHHBIE CPEICTBA, JICKAPCTBEHHOE pACTUTEIBHOE CHIPhE U
npemnapatsl Ha ero ocHoBe [158-167].

Ha npumepe ananu3za AeHCTBYIONIMX KOMIIOHEHTOB TaOJlIETOK M pacTBOpa i HHY3Ul
«bucenTona» mpoaeMOHCTPUPOBaHBl BO3MOXXHOCTH M IpeumyiiecTBa meroga MIXKX mepen
MetogoM O® BIXKX [168]. DKOHOMHUYHOCTHP METOAMKH C HCHojib3oBanueM MIXKX 1o
CpPaBHEHHUIO C CYIIECTBYIOIIEH MeToaukoil ¢ ucnonbzoBanuem O® BIXKX mposiisercs B
3HAYUTEIBHOM COKpAIlleHMH pacxojia MOJBMXKHOM (a3bl 3a cUET YMEHBIIEHUS €€ CKOPOCTU
[0JIa41, U, COOTBETCTBEHHO, 332 CUET YMEHBIICHUS pacxo/la OPraHMuYeCcKOro MoIupuKaTopa,
a DYKOJOTMYHOCTh METOJMKM B TOM, 4YTO MHULEIUISpHAs NMOABIKHASA (a3a HE COAEPKUT
TOKCUYHBIE alleTOHUTPUI U TPUITHIIAMUH.

Ab=orbance
Abzorbance

z + £ 2 10
Time, min

0.0 2 + § 8 10 &3
Time, min

Puc. 43. XpomaTtorpammel pazaenenus cyiabpamerokcasona (1) Ta rpumeronpuma (2)
metogamu MXKX (cneBa) u O® BDOXKX (cnpasa)

Ecin ke TOBOPUTH O METPOJIOIMYECKMX XapaKTEPUCTHKAX METOJUKH C
ucnosibzoBanneM MJKX, To, cynd mo IpenCTaBICHHBIM JaHHBIM, OHA IPAKTUYECKH HE
yCTyNaeT aHAJIOTUYHBIM Xapaktepuctukam meroauku O® BIXX (tabdm. 15). To ects
METO/AMKa ¢ ucrnoyb3oBanueM MXKX MokeT ObITh aIbTEPHATUBON CYIIECTBYIOIIEH METOIUKE
¢ ucnonb3oBanuem O® BOXX st ananuza npenaparos tuna «bucentosn».

Jns metrona MXKX panee He paccMaTpuBaiCs BOIPOC 00 €ro HUCHOJIb30BAHUU IS
aHaJM3a JIEKapCTBEHHBIX cyOcTaHuuid. OJHUM U3 MOKa3aTesnel, KOTOpble KOHTPOIUPYIOTCS B
CyOCTaHIIMM C MCIIOJIb30BAaHUEM XPOMATOrpapuUecKHX METOJIOB 3TO COJEpKaHUE MPUMECEH.
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Ha puc. 44 mpexacraBieHbl XpOMaTOTpaMMBbl OMpEAETCHUs NpUMeceid B CyOCTaHIMAX
CAUIMLWIOBOM M aAUCTWICAIULWIOBOM KHCIOTBL. Pe3ylnbTrarbl KOHTPOJISA COACpPKAHUSA
nmpuMeceid 1o merogukaM ¢ ucnoibzoBaHueM O® BOXX cuibHO 3aBHCAT OT MapKu
UCTIO0JIb3yeMOro o0OparieHo-(pa3oBoro copoerra. Kak Obu1o mokasano panee [158], copOeHTH,
MOAU(UIIMPOBAHHBIE KOMIIOHEHTAMH MUIEIUIAPHON MOJABWKHON (Da3bl, MpPaKTUYECKU HE
NPOSIBIISIIOT Pa3fUuus B Xpomarorpapuueckux cBoicTBax. CremoBaTenbHO, JUIsl JAHHOTO
cllyyasl pe3ysbTaT OIpeJesieHus] He OyneT 3aBUCEThb OT MapKHU HCIOJIb3yeMOTO COpOeHTa.
Kpome Toro, ecnmm oOpaTuTh BHHUMaHHE HAa XpOMATOTPaMMBbl JJIsl alETHIICAIUIUIOBON
KUCIOTHI (puc. 44), TO MOKHO YBHJETh, YTO BPEMS aHAIM3a COKpaIaeTcs 0ojee YeM BIBOE,

u Metoauka MXKX mo3BossieT onpenenuTs 00Jibliee KOJIMIeCTBO IPUMECEH 0 CPABHEHHIO C
O BOXX.
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Puc. 44. XpomarorpaMMmbl OTIpECICHUS IPUMECEH B CYOCTAHIIMSIX CATUIMIIOBOM KHCIOTHI
(c7eBa) W AlETWICATMIIMIOBOW KHUCIOTHI (cripaBa) aAByMmMs merogamu. 1 — 4-
THJIPOKCUOCH30lHast KucioTa; 2— 4-ruapokcunzodranesas kuciora, 3 — penoi; 4
— CaJMUMJIOBas KHUCJIOTa, S — CaJMIWICATUIWIOBAas KHUCIOTa, 6 —
alleTWICAIMLIAIOBAs KUCIIOTA; 7/ —  aleTHWICAIMIMICAIUIIWIOBAs KHUCIOTa; 8 —
alleTUICATHIIMIIOBBIM aHTUIPUT

Taxoke Ha puMepe onpeneneHus npuMeceii B cyoctanuu GoIueBor KUCIOTHI ObLIO
npoJieMoHcTpupoBaHo, 4yto MXKX numiena omgHON w3 OCHOBHBIX IpoOiieM OD BIXKX —
npo0OJIeMbl «aHATOTHYHBIX» COPOEHTOB, M PE3yJAbTaThl ONPEAEICHUN HE 3aBHCAT OT MapKu
UCTIOJIB3yeMOT0 COpOeHTA.

Eme omun npumep npeumymniectBa metoga MIKX — ompezaeneHue ankajiousioB B
UHBEKIIMOHHOM pacTBope «OwmHuomon» [167]. Panee B maGoparopuu dapmananusa
dapmakoneiHoro KoMmMHTeTa YKpauHbl Oblla pa3paboTaHa W YTBEp)KJICHA METOJUKA C
ucnonb3oBanueM rpaaueHtHod Od BOXX and  KOAMYECTBEHHOTO — ONpeAesieHHs
IIPEJICTABJICHHBIX AJKAJIOUJI0B, KOTOPYIO M Ce€iuac HCIONb3YIOT JUIsl KOHTPOJII KauecTBa
MHBEKLMOHHOIO JIEKapCcTBEHHOro cpencta. Merog MJKX no3BoisieT B M30KpaTHUECKOM
PEKMME DITIOMPOBAHUS PA3/ICIIUTh TE KE CaMble AJIKAIOH Il B J1Ba pasa Obictpee (puc. 45).

379



P U ety
Toowoon we—o
HCL 3L0 LR

M K

ud

M - mopduHa ruapoxnopna; K — kogens; - nanasepuHa ruapoxaopua; H - HocKanmH

0104

Absorbance

™M
o110 o102
0.108 0.100
0.106 0.098
E
0104 3 0.096
F
o102 § 009 ]
: n
¥ 002
0,100 " - L
l’b 0,090 - [V
0.098
U I\ I
0.0
[ 10 15 20 = ) »
Tine, win

0,088
0,094
0.0

Puc. 45. Xpomarorpammsl pactBopa npenapara «OMHOTIOH», MoTydeHHbIe MeTogamu OD

BDXX (cnea) u MXKX (cripaBa)

Tab6amna 15. CpaBHeHHE METPOIOTMYECKUX XapaKTEPUCTUK METOAUK OIPEIENECHUS
cynb(haMeToKca3oa U TPUMETONPUMA, MOTYISHHBIX 110 ABYM

XpOMaTorpapuyeckuM MeTOJMKaM

Cyabsdamerokcasolr Tpumeronpum
MAKX O0® BIXKX MXKX O® BIXKX
Junanazon
JIMHEHHOCTH, 14-340 17-340 5.6-78 3.9-78
MKT/MJI
2 (S.) 715.7-10° 633.5-107 502.1-107 338.8-10°
: (1.6-10°%) (1.3-102) (2.1-192) (0.7-10%)
b (Sb) 710" (4-10%) S(’flt?) (1?1?504) 1.10° (3-10°)
R 0.9999 0.9999 0.9998 0.9999
[Ipenen
JETEeKTHPOBAHUS, 4.4 3.6 1.8 0.8
MKT/MJI
[Ipenen
KOJIMYECTBEHHOTO 13.2 108 56 25
ompeaeNeHus,
MKT/MJI
Hpetsponmocts, 0.6 0.2 0.7 0.3

6.1. Memoouku ananuza OuonoZuUYECKU AKMUBHbBIX eeuiecme 6 JIeKaApCmeeHHOoOM

pacmumenvHom covipve memooom MKX

Omnpenenenne JAEHCTBYIOIIMX BEIIECTB JIEKAPCTBEHHOIO PACTUTEIBHOIO
npeacTaBisieT coOOM JOCTAaTOYHO CIOXHYI XpoMaTorpaduyeckyro 3aaady, TaK Kak

OJITHOBPEMEHHO MPHUXOJUTCS ONPENENATh COACPKAHUE BEIIECTB Pa3IMYHOMN rupohoOHOCTH.

MXX no3BoJisieT 0JHOBPEMEHHO pa3ZeisTh BELIECTBA PA3IUYHON rHaApooOHOCTH B
uccleoBaHusl  ObLTH

M30KpaTHYEeCKOM pexuMe. B  kauecTBe 00BEKTOB
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(GmaBoHOUIBI — CaMblif PAaCHpPOCTPAHEHHBIM Kiacc OWOJIOTMYECKH AaKTHBHBIX BEIECTB,
BCTPEYAIOIIUXCS B JIGKAPCTBEHHOM DACTHTEIBHOM ChIphE, M KOTOpBIE BKIIOYAaeT B cels
rUIpO(UIbHBIE TTIMKO3UABI U TUAPOPOOHBIE arTMKOHBI.

st uccnenoBanust Obutd BeIOpaHbl 14 (hIaBOHOMIOB Pa3NUMUHON THAPOPOOHOCTH U
UL ONTHMHU3ALMU COCTaBa MHUICIUIAPHONH MOJBMXKHOM (a3pl OBLIO HCCIENOBAHO UX
ynepxuBanue B 12 moaBmwkHbIX (azax. OnTuMH3aLMIO pa3feNeHus MPOBOJWIA C
UCIIOJIb30BAaHUEM TIPOrpaMMbl, pazpadotanHo K.X.H. A.Il. boiiuenko [166, 168] Ha ocHOBe
NPEUI0KEHHONW MOJIENIM U3MEHEHUs MUKPOOKpYXeHHs copOara. Ha pucyHke mpezacraBieHa
TpexMepHast 3aBUCUMOCTb KPUTEPHUs pa3fesieHUs BCEX MMKOB Ha XpOMAaTOTpaMMe OT COCTaBa
anoeHTa. B pesysnprare onTuMu3anuy ObUIM BBISBIECHBI 00JaCTH MaKCHUMAJIbHBIX 3HAaYCHUN
KPUTEpHsI pa3/ielieHusi B TOM YHUCIE U 3a MpeelaMU IKCIEPUMEHTAIBHO HCCIIEOBAHHOTO
nuanasona (puc. 46), KOTOpble MO3BOJISUIM PAa3JelUTh NPAKTHYECKU BCE (DIaBOHOUIBI.
CMmozenupoBaHHbBIE XpOMAaTOIpPaMMBbl  pa3ieiieHus (PIAaBOHOMJIOB C  HCIOJIb30BaHHEM
BBIODaHHBIX ~ COCTaBOB ~ MHILEUIAPHBIX  HOJBIXKHBIX (a3 JOCTaTOYHO  XOPOILIO

COTJIaCOBBIBAIUCH C XpPOMATOrpaMMaMH, COJCpKAIMMH paszaeiseMblie (iaaBoHouasl (puc.
47).
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Puc. 46. KonTtypHas xapTa 3aBUCHMOCTH HOPMAJIM30BAaHHOTO pa3JeNieHHsI OT KOHLEHTPAIUN
noneunicynbpaTa HaTpus W conxepxkaHus l-mpomanonma: A -  olmacThb
HKCIIEpUMEHTAIbHBIX JaHHBIX, b — pacmmpenHas o6nacts; B — 3D-noBepxHOCTH

@daBoHOHWIBI — HE EIWHCTBEHHBIM KIIACC OMOJIOTMYECKH AKTHBHBIX COCAMHCHHIA
JIEKAPCTBEHHOTO PACTUTENLHOIO ChIPhs, KOTOPbIE MOXKHO ONpenessaTh npu nomomu MOXKX.
Paspaborana  MeToauKka — OmpeAeNieHUsT  CECKBUTEPIICHOBBIX  KHUCJIOT  BaJepUaHbI
JICKApCTBEHHOM Kak aJbTepHaTHBa (apMakonmeiHHOW METOAMKM C HCIOJIb30BaHUEM
rpaauenTHoro BOXX [168]. PaspaboranHas MeToJMKa XOTS W HE JaeT CYIIECTBEHHOTO
MPEUMYIIECTBa BO BPEMEHU aHa/K3a, 3aTO 3HAYUTEIBHO COKpPAIIaeT ero ce0ecTOMMOCTh 3a
CYET 0TKA3a OT I'PAaJMEHTHOrO IOUPOBAHUS U PACX0/1a OPraHUYECKUX PACTBOPUTEIICH.
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Puc. 47. DxcriepuMEHTAIbHO MOJIy4YEHHAas
(A) u npenckazannas (b)
XxpoMarorpaMmsl 14 ¢1aBOHOUIOB.
[TonBmxnas ¢paza: 0.015 momns/n
SDS, 3.0 % 1-PrOH, pH 6.9;
A=355um,; T=40°C. 1 -

_m%n Tt %" ¢naponuH; 2 — pyruH; 3 —

B b TUIEePO3U]; 4 — KBEpLUUTPHH; S —
. : IOTCONHMH-/ O-TIIMKO3K T, 6 —
. p ] TUKypo3un; 7/ — anureHus-70O-
. ] TIIMKO3H; 8 — m3ocanunypmnos3usi; 9
. /h I ] — mupunetud; 10 — ¢puzerun; 11 —
L MIVIVIN AN s ] roreonud;, 12 — anurennd; 13 —

Time, min kBepueTnH; 14 — kemmndepon

AHTpPaxWHOHBI — €Il OJMH KJIACC MOJIM(EHOIBHBIX COCTUHEHUH, AJIS OINpenesIeHUs
KOTOpBIX Hcnoib3ytoT O® BOXKX B rpagueHTHOM peskume smtoupoBaHus (puc. 48); omHO
XpomaTtorpaduyeckoe OmnpeaeneHue, COIVIACHO JIMTEPATypHBIM JaHHBIM, 3aHUMAET 4YyTh
Oonee uaca. Pa3zpaGoraHHas W TpeANOKEHHAas METOAMKAa C HcHojb3oBaHueM MIKX
MO3BOJISIET paboTaTh B M30KpaTHUECKOM pexume dmonpoBanus (puc 49 u 50) 3HaunTensHO
COKpamaer Kak BpeMsi aHainm3a (B 2-3 pasa), Tak U ero ce0eCTOMMOCTh, YTO HEMAaJIOBaKHO

AJId pPYTUHHOI'O aHajin3a paCTHUTCIBHOI'O ChIPbsA, B COCTAB KOTOPOT'O BXOIAT AHTPAXHUHOHBI
[167].

1 15
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L1 4

@p0 =00 1008 500 000 2500 00 3500 4000 ASD0 S300 SS00  BOOO  BS00
Mimuiea

1 AN
nas

3I:|_1|:I

1 1L A

a0 GO0 1008 SEED SO0 2500 M0 3680 008 ARS0  BODE  BRMD  SR00  B500
Minuitis

Puc. 48. BDXXX xpomarorpamma pasneneHusi anod-smoauna (1), peuna (2), smonuna (3),
xpu3odanona (4) u pucumona (5)
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Puc. 49. MKX xpomaTtorpamma MOJI€IbHOM CMECH aHTPaxXUHOHOB. 1 — peuH; 2 — smMoauH; 3
— peym-aMoauH; 4 — xpuzodanoin; 5 — ¢pucumoH; 6 — cymma (GpaHTyJIMHOB U
TIIIOKO(PAHTYJIMHOB

382



0,125
0,053

0,098 0,120

0,087 0115

0,086
o o110
¢ 0,085
&

a 0.108
5 0054

H

T o093 0.100

0.092 0.095 8

0,091

k-
0. 080
0.0 5 10 15 20 25 30 35 Tine, min

Time, win

Puc. 50. MKX xpoMaTorpamMmbl SKCTPAKTOB PACTUTEIHHOTO JIEKAPCTBEHHOTO CHIPHSI.
CBepxy - BHU3: 3KCTPAKT KOPbI KPYLIMHBI, 3KCTPAKT KOPHEH pPEeBEHs, SKCTPAKT
KOpHEBHII aBesis. 1 — peuH; 2 — 3MoiuH; 3 — peyM-3MoiuH; 4 — xpuzodanoi; 5 —
bucunon

7.  Xpomamoczpagpuuecue  memoovt € amanuze U CMAHOAPMU3AUUU
¢umonpenapamos u n1exkapcmeennozo pacmumenvhozo coipvs (JIPC)

7.1. Creanen

3HaYMTENbHBIN HHTEPEC MPEACTABIISIOT UCCIEJOBAHNUS, BEINOJHEHHbBIE K.papM.H. A. A.
3UHYEHKO MO MPUMEHEHHIO XpOMaToTrpadUvecKrX METOJIOB B aHAIM3E MPUPOIHBIX Macenl
(Macio amapaHTa, Macja OJIMBKOBOTO, Macjia apoOHUHM YEPHOIUIOJHOW) IO COJCPKAHUIO
CKBaJIcHa (2,6,10,15,19,23) - reKcaMeTHII-THTpaHo3a-2,6,10,14,18,22-rekcan),
00naaomero aHTUOKCHIAHTHOW aKTUBHOCTBIO. OJTH Macjia I[IUPOKO MPHUMEHSIOTCS B
pa3nuuHbIX (hapMalleBTHUECKUX M KOCMETHYECKUX Mpemapartax. Hapsay co ckBajiieHOM B
COCTaB ATHX Macesd BXOAAT TPUIVIMIEPUJIbI, B KOJUYECTBAX, 3HAUUTEIbHO MPEBOCXOISIINE
ckBajieH. [Ipu xpomarorpadupoBaHUM OHHM HAKAIlJIMBAIOTCS B HAYaJbHOW YaCTH KOJOHKH,
BBITIONHSAS (PYHKIIMH JOTOJHUTETHHON HETIOABIKHOM (Da3bl, UTO HEraTUBHO CKAa3bIBAeTCS Ha
BOCITPOM3BOJUMOCTH BpPEMEHH YACpKHBaHUS W (OpPMBI THKOB CKBaJieHa, YTO M OBLIO
noka3aHo aBropoMm (puc. 51) W ydTeHO mpu pa3paboTKe 3-X METOJIUK KOJHMUYECTBEHHOTO
ompenenenus ckpasiena meroaoM ['X, 2-x meroauk metogom BOXX u meroanku TCX.

[Tporpecc B co3nanuu aHanuTHueckoro obopynoBanus st TCX mo3BONIMI TPOBOAUTH
KOJIMYeCTBEHHOE orpezaesieHne bAB B pacTUTENbHOM CHIpbE, UTO UM MOKA3aHO aBTOPOM Ha
MpUMepe ONpe/IeTICHUsI CKBaJeHa B JIEKAPCTBEHHOM pPAaCTUTENHHOM Chiphe. Kak u B ciyuae
paspaboTanHbix UM MeTonuk ['X u BOXX Mmeroanka mo3BosIeT ONMpeNennTh CKBajeH 0e3
MPEeIBApPUTEIILHOTO BBIJICTICHUSI HEOMBLIIEMOT'O OCTaTKa MacJa.

[lepBoHAaYaTbHO METOJMKA KOJWYECTBEHHOTO OMpEJENICHUs] CKBaJleHa B Maclax Obuia
paspaboTraHa Ha ra3zoBbix xpomarorpadax moaeneit GC-7 u GC-14 B u Obla paccunTana Ha
UCIIOJIb30BaHNE CTEKIISIHHOW WM CTadbHOW HAaOMBHOW KOJIOHKM C pa3MEIEHHOW B
UCIapuTeNe KBapleBOol BCTaBKOM. Bo BcTaBke, MOMHMO CJIOsl KBapLIEBOM BaThl, pa3Melain
cioit copbOenra TommumHOW (2.0-2.5) cM, KOTOpBIi HEKOTOpOE BpeMs YACPKHBAI
Tpuraulepuasl Macina. OgHa BCTaBKa C HOBBIM COPOEHTOM TMO3BOJIAET MONY4YUTH a0 15
XpOMAaTOrpaMM HCIIBITYEMOTO PAacTBOpa Maciia, YTO BIIOJHE JTOCTATOYHO AJisi KOHTpoms 1-3
o0pasioB Macna. [Ipu mpoBeaeHNH BaTHIAIMOHHBIX HUCCIEN0BaHUM 1o TpeboBaHusM [OY
TpeOyeTcst yke€ He MEHee 5 3aMeH BCTAaBOK, YTO CYIIECTBEHHO OCIOXHSET IpoLece
uccienoBanus. C TAKUMHU Ke TPYAHOCTAMH BCTPEUAIOTCS MPU KOHTPOJIE HECKOIBKUX CepUit
Maced.
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i 100,000)

4.0

15 E
55
i 2 E[ Puc. 51. Xpomarorpammsl
a%‘ 5 HUCIBITYEMOI'O
pacTBopa macia co
CKBaJIEHOM

MOJTyYCHHBIC MTPH
OOBIUHOM CXEMe

IO AKJTFOUEHUS
kosioHku ([TokazaHbl
IOCJIEI0OBATENIHHO 1-
a1, 10-s1, 20-1 u 30-1

XpOMaTOrPaMMBbl)

a0 6.0 .o g0 an oo 1.0 min

YroObl yCTpaHUTh MeIIAIOIIEe BIUSHHUE OCHOBHBIX II0 Macce Majo JIETY4uXx
KOMIIOHEHTOB NPOOBI OblIa MCIIONB30BaHa MPEACTaBICHHAs Ha PuUc. 52 cxema MoAKII0YSHUS
KOJIOHOK. Ha cxeme n300pakeHbl MOJKIIOUEHHBIH K HHXXEKTOPY JONOJTHUTEIbHBIN 1eIUTeNb
MOTOKAa M JOTOJIHUTENBHBIN IOABOJ BCIIOMOTATEIBHOTO Tra3a, KOTOpble OOBEIMHEHBI C
NPEJKOJIOHKOM, 3amojiHeHHOM copOeHToM. IloTok raza-HOcHTENs, NPOXOIAIIMN yepes
MH)XEKTOP, U TIOTOK BCIIOMOTAaTEIbHOTO Ta3a MEPeKII0YaloTCsl MOCPEACTBOM 4-X OPTOBOTO
kpaHa. [IpuHumn paGoThl TaKOM CXeMbI 3aKJIIOYaeTCsl B TOM, YTO MNepes BBEIEHHEM NMPOOBI
OCHOBHOM MOTOK raza-Hocutemst (35 MII/MHUH) TPOXOIMT Yepe3 HCIapHUTeNnb XpoMarorpada.
[ToTok MoOIYBOYHOrO rasa, 1MojiaBaeMblii B KOJOHKY IOCIIE JAETUTENs], COCTABISET OKOJIO S
mi/mMuH. [locne BBeneHHMs aHATU3UPYyeMO# MpoObl B MCHapUTeNh Xpomarorpada OCHOBHas
4acTb BCEX KOMIIOHEHTOB, BKJIIOUAs TPUIVIMLEPUABI KXUPHBIX KHUCIOT, TOINAgacT B CION
copOeHTa, pacHoJI0KEHHbIH MEXIy JeTUTeNeM MOTOKA U JONOIHUTEIbHBIM MOJBOJIOM Ta3a.
[Tocne mpoxoxkaeHus XpoMaTorpauuecKkux 30H BHYTPEHHET0 CTaHAapTa U CKBaJeHa MecTa
10/1BO/Ia BCIIOMOT'aTEJILHOTO T'a3a, 110 BPEMEHHO! Mporpamme xpomartorpada, NepeKIrodaoT
MOJIOKEHHE 4-X TOPTOBOTO KpaHa, YTO MPUBOAUT K MEPEKIIOUYEHHUIO MOTOKOB U OCHOBHOE
KOJIMYECTBO TIa3a-HOCUTEN IOJNAETCsl B KOJOHKY YK€ nocie nenurens. llpakrnuecku
OJTHOBPEMEHHO ¢ mepekimoyeHnemM 4-x moproBoro kpana (uepe3 0.01 muH) mpowcxoauT
cpabaThIBaHME KJIallaHa, KOTOPBIA OTKPBIBAET OCHOBHOM KaHal AenuTens notoka. [lpu stom
HaIpaBJICHUE IOTOKA ra3a-HOCUTENsl B IPEIKOJIOHKE MEHSETCS Ha IPOTHUBOIOJOXKHOE U
MEHee JIeTy4yde, 4YeM CKBaJeH KOMIIOHEHThl NpOObI MOMajaloT B IOTJOTUTENb. Takum
oOpa3oM, B TeYeHHE BPEMEHH IIOJHOTO BBIXOJA XpoMmaTrorpapuueckoil 30HBI CKBAJEHA,
HNPOMCXOIUT OYMILEHUE HAYaJbHON 4YacTH COpOEHTa OT APYrMX KOMIOHEHTOB mpoOsbl. [Ipu
pa3paboTKke METOAMKHM TaKyl0 CXEMYy MOJKIIOYEHUS KOJOHKHM HCIOJNb30BAIM Kak s
HAcaJ04YHOM, TaK U AJIs KanWUIAPHON KoJoHKe. [Ipu npyMeHeHnn KanuuiipHON KOJIOHKU B
KayeCTBE IPEJKOJOHKH HCIHOJb30BAIM KAaNWUIAPHYIO KOJOHKY JUIMHHOW 15 M ¢
BHYTPEHHUM JIMAMETPOM OCHOBHOM KOJIOHKHU.

IIperMyI1ecTBO HCIOJB30BAHHON CXEMBI COCTOUT B TOM, YTO BCE IEPEKIIIOYATENH
IIOTOKOB Ta30B, paclojaralTcs BHE 30HBI BBICOKMX TeMIlepaTyp. A 3TO MO3BOJSAET
UCINOJIb30BaTh OoJiee JOCTYNHBbIE MHEBMAaTHYECKHE 3JieMeHThl. [IpakThuecku s3Ta cxema
HOJKITIOYEHUs] XpoMaTorpaMuecKux 3JIEMEHTOB SBIsETCS Tak Ha3biBaemoil «Backflush»
CUCTEMOM, KOTOpbIE HaxoJAT B IIOCIEAHEE BpEMs IIUPOKOE IPUMEHEHUE B
HE(TEXMMHUYECKON TMPOMBIIUIEHHOCTH M IPU KOHTPOJE OOBEKTOB OKpYXKArolled Cpe.bl.
JlaHHBIX 00 MCIOJIb30BaHUM IOJOOHBIX CXEM IpPH KOHTPOJE JIEKApCTBEHHBIX CPEICTB B
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JOCTYIHBIX UCTOYHUKAX HeT. [loaTomy Bce pa3paboTaHHbIE METOJUKH HEMOCPEICTBEHHOTO
OIPEJIEICHUS CKBAJICHA B PACTUTEIBHBIX MACIaxX, 4 IMEHHO - METOAUKA C UCIOJIb30BAHUEM
HACaJIOYHOW KOJIOHKH, METOJHMKAa C IMPUMEHEHHEM KalWULIPHONH KOJIOHKH B pexuMe «0e3
JICJICHHs ITOTOKA ra3a-HOCUTENSA» U METOAMKA C MCIOJIb30BAHUEM KAWUIIPHOM KOJIOHKHU B
peXuMe JAeNeHUs IMOTOKAa ra3a-HOCHUTENs OBUIM MCCIEIOBAHBI IO OCHOBHBIM KPHTEPHUSIM
BaJIMIAIIMOHHBIX XapakTepucTUK. C 1eNbl0 MUHUMHU3ALNUK OMKUOOK U3MepeHus: Obl BhIOpaH
METOJ BHYTPEHHET'0 CTaHAapTa. B kauecTBe BHYTPEHHETO CTaHAapTa UCIOIb30BaIH OIHM3KOe
K CKBaJIEHY MO ()U3MYECKHM CBOMCTBAM W XUMHUYECKOH CTPYKTYpE BEIIECTBO — CKBaJaH.
IIpeumyIiecTBOM JaHHOIO BEILIECTBA SIBISAETCA TO, YTO HA NPUMEHSEMBIX B METOAMKAX
copOeHTax MUK CKBaJaHa PacIoJIaraeTcsi HEMOCPEICTBEHHO MEepe MMKOM CKBaJIeHa, YTO He
IIPUBOAUT K YBEIMYCHHUIO BPEMEHU AHAJIM3a B CPABHEHHUM CO CIIy4aeM, KOIJa BHYTPEHHUMU
CTaHAAPT BBIXOJHUT 32 IMKOM OIPEAECIIIEMOr0 KOMIIOHEHTA.

610K BBOAA
npod

4-X HOpTOBBIi
wpan /L
K 7

AETEKTOP

NOrJI0THTEIb

L

+ + peryasrtop
ATMEKTpO

A KIamaH

ra3-HOCHTeJIb

Leciinoii peryasTop noToxa

KOJIOHKA

N/

=

Puc. 52. Cxema xpomarorpauuecKkoil CHCTEMBI, IIPeIHA3HAYECHHAS JUIS
HETOCPEICTBEHHOT'O OMPEAETICHUs CKBAJICHA B )KUPHBIX Maciax

Pa3zpaboTka METOUK M HCCIIEOBAHUE UX OCHOBHBIX BAJUIAIIMOHHBIX XapaKTEPUCTHK
OBLTH BBITMIOJIHEHBI HAa 000pya0BaHUK Mpou3BocTBa Gupmbl Shimadzu, Anonus. [Ipu sTom
npUMeHsUIH Ta3oBble XpoMatorpader moneneir GC-14B u GC-2014. Xpomarorpap GC-14B
OCHAIIICH JBOMHBIM HCIApUTEIEM HACAJOYHBIX KOJIOHOK W aBTOMATHYECKHM HHXKEKTOPOM
monenmu AOC — 14 wu wmnaterpatopom C-R7a Plus. Xpomatorpap GC-2014 ocuamien
IUIaMEHHO-MOHU3AI[MOHHBIM JIETEKTOPOM, OJUHAPHBIM HHKEKTOPOM HACaJOYHBIX KOJIOHOK,
MH)XEKTOPOM sl KaNMJUIAPHBIX KOJOHOK SPL-2014 u aBTOMaTHyecKUM CaMILUIEPOM MOJIENH
AOC-5000. M3 HacagouyHBIX KOJOHOK HamOojee NPUEMIIEMBIMU OKa3aluCh KOJIOHKH,
3anosiHeHHbIe copoeHToM «Chromosorb W» ¢ HaHeceHHO# B KoauuecTBe 5 % HEnoBUKHOM
dazoit «Lukopren G1000» (MeTwiaBUHMINOIMCUIOKCAH). HaHeceHne HENMOIBMKHOWM (ha3bl
IPOBOJIMIM METOAOM (uibTpanuu. M3 KanWUISIpHBIX KOJOHOK NpHEMJIEMOE pa3felicHHue
ObLIO MOJYYEHO Ha KOJIOHKAX C MAJIOMOJISpHONW HenoJBHxHOH ¢a3oit OV-1 nmpousBoacTsa
«CS-Chromatography Service GmbH», T'epmanus u VS-1, mnpomsBoactBa AO3T
«Buroxpom», Poccuiickas deneparusi.

Jlns mepexintoYeHusl TOTOKOB I'a3a-HOCHUTENsSl MPUMEHEH 4-X MOpTOBBIM KpaH (kaT. No
221-26253-96), ynpasiseMblii THeBMaTHYeCKUM akTuBaTopoM moxenn VLA-1 (kat. Ne 221-
25930-91). [lnst ympaBiieHHS TTOTOKOM Ta3a-HOCUTEJIS, MPOXOJSIIAM Yepe3 MOTJIOTHTENb,
UCIIOJIL30BAJIH YIIpaBIsieMblid MHeBMaTHueckuil kiaanan US-5M-37 (kart. Ne 040-50271). [Tpu
pabore Ha xpomarorpadpe wmomenu GC-2014 nans  ynpaBieHHS AKTUBATOPOM H
ITHEBMAaTHYECKUM KJIAIIaHOM MCIOJIb30BAIN BHEIIHUN UCTOUHUK HanpsbkeHus 100 B.

HaBeckn w™acen u ckBalmeHa B3BemmBaiM Ha Becax wMoaemun AUWI20D c
HeonpeaeneHHocTy B3BemmmBanus 0.02 mr.

B kauectBe cranmapTHOTO 00pasiia MpUMEHSUTH CKBaJIeH, Ipou3BojcTBa «Sigma-Aldrich»
CHIA, cepun 120M1645V, ¢ 3asBiieHHBIM conepikanreM ocHoBHOTO BerectBa 100 % (GC).
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Memoouxu

[lpuroroBieHre HCHBITYEMOTO pacTBOpa M pacTBOpa CpaBHEHHs CKBajJeHa, BHE
3aBUCUMOCTH OT HCIIOJNB3YEMBIX PEKUMOB XpoMarorpaupoBaHus], MPOBOJMIM CIETYIOIIUM
oOpazom:

Ipucomosnenue ucnvimyemoeo obpasya. 500 mr (TouHas HaBecka) HCCIETyEMOTO
oOpasia Macia MOMENIAI0OT B MEPHYIO KOJIOy BMECTUMOCThIO 25 wmi, mpubasistor 20.0 mn
pacTBOpa BHYTPEHHEr0 CTaHAApTa, EPEMEIINBAIOT JI0 MOJIHOTO PacTBOPEHUs 00pasia, J0BOIAT
00BEM pacTBOpA IMKIOTEKCAHOM JI0 METKU M IIEPEMEIINBAIOT.

TIpuecomosnenue obpasya cpasuenus. 25 Mr (TouHash HaBECKa) CTaHAAPTHOTO 0OOpasia
CKBaJIEHa MOMEIIAIOT B MEPHYIO KOJIOY BMeCcTUMOCThIO 25 mi, npubasisitor 20.0 M pactBopa
BHYTPEHHErO CTaHJApTa, MEPEMEILNBAOT JI0 MOJHOTO PACTBOPEHHSI CKBAJICHA, JJOBOIAT 00BEM
pacTBOpa LUKJIOTEKCAHOM JI0 METKH U NEPEMEIIUBAIOT.

XpomaTorpadupoBaHue POBOAWIIN ITPU KaXKJIOM YCIOBHU U3 IPUBEICHHBIX B Ta0M. 1.

Copneprkanue CKBajeHa B MacJje, B IPOLEHTAX, PACCUUTHIBAIOT MO (opMyIie:

B x Mo x100
Boxm ’
rne: B — cpenHee 3HaueHHME OTHOIICHHE IUIOIIAAEH MUKOB CKBajJ€HAa K IUIOMIAASIM
BHYTPEHHETO CTaHJIapTa, PaCCUMTAHHOE W3 XPOMATOTrpaMM HCIBITYeMOTo pacTBopa; Bo -
CpeiHee 3HAueHHE OTHOIICHWE IUIOUIaJ e NMUKOB CKBaleHAa K IUIOMIAASM BHYTPEHHETO
CTaHAapTa, PacCUYMUTAHHOE M3 XPOMATOTPaMM pacTBOpa CpaBHEHMs CKBajeHa; M, — macca
HaBecku CO ckBasieHa, B MHJUTUTpaMMax; M — Macca HaBECKH Mperapara, B MHJUTUTpaMMax.

Tabauna 16. Pexxumbl xpomarorpadupoBanus MOJEIbHBIX 00pa3I0B CKBaJIEHA

Pexxumbl xpomaTorpagpupoBanus
110 THILY KOJIOHOK U JIeJICHUS I0TOKA

YcaoBus KanWLIAPHAs
xpomaTtorpadupoBaHus Hacag04YHAas KOJIOHKA B KamLsipias
KOJIOHKA 0e3
KOJIOHKA pexume J1eJieHus
AeJIeHUs MOTOKA
MOTOKA
KOJIOHKA CTCKJISTHHAS KBapleBas, KBapleBas,
pasmepom 110 pasmepom 25 M X pazmepom 10 m x
cM x 0.32 cm 0.25 Mmm 0.55 MM
COpOeHT xpomocopd AW OV-1 VS-1
C HAHECEHHOM B (METUAMOMUCUIOK  (METHIMOIUCUIIOKC
kommyectBe 5 % cal), ToIMHA aH), Tonmunaa 0.25
HEIMOABMKHOM 0.25 MxMm MKM
dazoii
“Lukopren
G1000”
TeMIeparypa 245 °C 300 °C 250 °C
KOJIOHKH
TeMIieparypa 375°C 380 °C 380 °C
UCTIApUTETIS
TeMIieparypa 280 °C 380 °C 380 °C
JeTeKTopa
CKOPOCTb ra3a-HOCUTES 35 0.9 7.0
(mu1/MUH)
JIeJICHHE MTOTOKa HET 1:80 HET
00BEM BBOAUMOI MTPOOBI 1.0 1.0 0.2

(MK
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Banuoayus memooux

HccnenoBanue BaIUIALMOHHBIX XapaKTEPUCTHK METOJUK MPOBOIMIM HA MOJEIBHBIX
oOpa3uax, TMOJyYyeHHBIX IyTeM J00aBOK HaBECOK CKBaJeHa K HaBeCKaM Macia
MOJICOJTHEYHOTO paMHUPOBAHHOTO, B KOTOPOM CKBAJE€H OTCYTCTBOBaJI. MoJienbHbIe
pacTBOpel TOTOBHWIM C KOHIEHTparusmu ckBaieHa oT 0.5 go 12 % B macne, 4ro
NEPEeKPHIBACT BECh BO3MOXKHBIN JMANa30H COACP)KaHUS CKBAJCHA B PACTUTENIbHBIX Maclax.
[TpuroroBneHHsle 00pa3ipl XpoMaTorpadupoBalid B KaXKJA0M W3 MPUBEICHHBIX B Tabn. 16
yCIOBUH, NOJydas MO 3 NapayieNbHBIX pe3ynpTara. llapannensHo ¢ MOJENbHBIMH
pacTBOpaMu XpomarorpaupoBajM UCIBITYeMbIH 0Opa3el; Maciia aMapaHTa, MOJy4eHHBIN
METOJIOM CBEPXKPUTHUECKOM SKCTPAaKLUUU JUOKCHIOM Yyrjiepoja C MOAM(UKaTOpoM B
YCIOBHSIX, 00€CIIeUnBAIONINX H30UpaTeIbHOE U3BJICUCHNE CKBATICHOBOW (DpaKIMu, U pacTBOP
CpaBHEHMs CKBaJieHa, IMOJy4ass MO S MapajulelbHbIX pPE3YyIbTaTOB. XPOMaTOrpaMMbl
MOJIETIbHBIX PACTBOPOB, MOJYYEHHBIE C MCIIOJL30BAaHUEM HACaJ0YHOM M KanMUISIPHOU
KOJIOHOK B PeKUMax C JICJICHUEM [TOTOKa U 0e3 JeleHUs IOTOKa ra3a-HOCUTEINs, OKa3aHbl Ha

puc. 53-55.

(1,000,000}

Puc. 53. XpomarorpamMmmbl MOAEIBHBIX PACTBOPOB KHUPHOTO Maciia ¢ J00aBKOW CKBaJieHa
(1-6), pactBopa BHyTpeHHero ctanmapra (7) u pactBopa macina (8), nmojay4deHHbIe

Ha HACaJOYHOU KOJIOHKE
i 100,000

Puc. 54. XpomaTorpamMMbl MOJICIBHBIX PACTBOPOB KUPHOTO Macia ¢ qo0aBkoii ckaieHa (1-
6), pactBOopa BHyTpeHHero cranaapTa (7) u pactBopa mMacia (8), moiaydeHHbIe Ha
KalTMJISIPHON KOJIOHKE B pekuMe 0e3 JeJIeHHs IOTOKa ra3a-HOCUTEIS
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1 100.000)

135 =

W.SD I.:25 1 :50 1.;5 2 éD 2.:25 2.:50 2.:?5 min

Puc. 55. XpomaTorpamMmMbl MOJICIBHBIX PACTBOPOB KUPHOTO MacJia ¢ qo0aBKoii ckaieHa (1-
5), pactBopa BHyTpeHHero cranaapTa (6) u pactBopa mMacina (7), mojay4eHHbIe Ha
KalWJUIIPHOM KOJIOHKE B peXXUME JEJICHUS IOTOKA ra3a-HOCUTEIS

[TpurogHOCTh AaHATUTHYECKOW METOAMKH KOJMYECTBEHHOIO ONpEICICHHs OLIEHUBAIOT,
UCXOJsl U3 YCTAaHOBJICHHOTO B XOJ€ (papMalleBTUYECKOH pa3pabOTKU JIOMycKa COJEepIKaHUs
OIpEeIeTIEMOr0 BEIIECTBA B JICKApCTBEHHOM mpemnapare [175]. B manHoM ciyyae Takoii
MOJXOJ Majo IpUEMIIEM, THOCKOJIbKY HCCIEIyeMble OOBEKThl SIBISIOTCS PACTUTEIbHBIMU
MacliaMi U KPUTEPHEB JOIyCKa COJEpXKaHHUA B HUX CKBaJeHa He cyuiecTByeT. [loaTromy mo
pe3yibTaTtaM MCCIEAOBAHUS METPOJIOTMYECKUX XapaKTEPUCTHUK KOHEYHON aHAIUTHYECKOU
onepauuu (Arap).M HEONPEIETEHHOCTH OINepanuii MpoOomoarotoBku (Asp) MOXKHO
paccuuTaTh OOIIYI0 HEOTPEIEIEHHOCTh METOAUK KOJIMYECTBEHHOTO OTIPEICIICHUs CKBaJICHA.

Bennunna HEOTIPeIeIEHHOCTH poOOTIOATOTOBKU CKJIaJIbIBACTCS u3
HEOTIPE/ICICHHOCTH B3BellMBaHus HaBecku uccienyemoro macia 500 mr (0.04 %), HaBecku
crangaptaoro oopasia (CO) ckanena 25 mr (0.8 % Ha 0OBIYHBIX aHATUTHUYECKUX Becax), U
B3STHS ABYX QJIMKBOT PAcTBOpa BHYTpEHHEro cTaniapTa 1o 20 Mj 0HOM U TOH e MUIeTKON
(mo 0.1 %). CymmapHasi BelM4MHA HEOIPEACICHHOCTH NPOOOTIOATOTOBKU COCTABIsACT (Agp)
= (0.04% +0.8°+2x0.1%)2= 0.81 %.

BenuunHy  HeompeneneHHOCTH KOHEYHOW  aHaIMTHYecKoi  omepaiuu  (Apao)
OTIpeNeNsIN 10 pe3yiabTaTaM XpoMaTorpadupoBaHUs HCIBITYEMOTO pPacTBOpa peasbHOTro
oOpa3ua Maciia amapaHTa W pacTBOpa CpaBHEHUS CKBajieHAa. [IOCKOJNBKY HCIBITYeMbIi
oOpasel, KpoMe BHYTPEHHEro CTaHAapTa M CKBAJIECHA, COACPKUT U JIPYrue KOMIIOHEHTHI
Macia, 3HaueHHe BEJIMYMH HEMPENeICHHOCTH Uil HUCIBITYEMOTO pacTBOpa M pacTBOpa
CTaHAapTa MOTYT OTJIMYAThCS APYT OT Apyra. I[losToMy npu pacuere BeIMYHMHBI CYMMAapHOU
HEOIPEJICHHOCTH KOHEYHOW aHAIWTHYECKOW Omepaluy YYUTHIBAIA KaXA0€ M3 ITUX
3HAYEHUM.

_ RSDisp - t(95%, Nisp — 1) + RSDst - t(95%, Nst —1)

AFAO -
4/ Nisp Nst

rae: RSDisp M — OTHOCUTENBbHBIE CTAHAAPTHBIE OTKIOHEHUS IJIsi OTHOLIEHUH IIoImanei
MUKOB CKBaJieHa K IUIOMQASM [HMKOB BHYTPEHHETO CTaHAAapTa, pacCUMTaHHIC U3
XpOMaTOrpaMM UCIBITYEMOI'O pacTBOpa U PacTBOpPa CPAaBHEHUS, COOTBETCTBEHHO; Nisp M Ngt —
KOJIMYECTBO MapalIeIbHBIX U3MEPEHUH, I UCIIBITYEMOTO PACTBOPA U PAcTBOpa CPaBHEHUS,
cootBeTcTBeHHO; (I, 95%, nNisp-1) m (t, 95%, ng -1) — oxHOCTOpOHHMH KO3(DPHUIMEHT
CrelofieHTa UISI TOBEPUTEIBHOW BeposTHOCTH 95 % u umcna creneHedl cBOOOMABI IS
UCIBITYEMOTO PACTBOpA U PaCTBOPA CPABHEHUS, COOTBETCTBEHHO.

Pesynbratel xpomarorpadupoBaHUs HCIBITYEMOIO PacTBOpa, pPacTBOpa CPaBHEHHS
CKBAJICHA U PE3YyJbTaThl pacyeTa CyMMAapHOU HEOIPEAEICHHOCTH KOHEUYHON aHAIIMTUYECKOU
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omepanud ¥ CYMMapHOW HEOMPEICIICHHOCTH METOMUuKU (Aas) I BCEX PEKHUMOB
XxpomarorpadupoBaHs npeacTaBieHsl B Tadm. 17.

Kak cBUAETenbCTBYIOT TMpelcTaBieHHble B Tabn. 17 nmawHBIe, CcymmapHas
HEOTIPEJICICHHOCTh METOJUKHA BO BCEX HCCIEAYEMBIX PEKUMax XpomarorpadupoBaHHs
YIOBJIETBOPSET TPEOOBAHUS K CYMMapHOIH HEOMPEICICHHOCTH Jaxe Mmpu 5 %-HOM JOMmycKe
coJiepKaHus onpeesieMoro Beriectsa (das< 1.6 %).

Tabsmuna 17. Pesynbrarsl pacueTa cyMMapHON HEONPEAEIEHHOCTH KOHEUHOM
AHAJIMTUYECKOM Onepanuu

No Benmunnbl oTHomeHus (B;) niomaneii nukoB ckBaiena (Ssqu) K
U3MepeH IJIONIA/AIM MUKOB BHYTPeHHero cranaapra (Sinst)
nM KaHI/I.JI.HSlpHaﬂ KOJIOHKA KaHI/IJI.JIHpHaH
6e3 OCJICHUA MOTOKAa KOJIOHKA C J1€JICHUEM HacaaovyHas
ra3a-HoCHUTeEJIA IMIOTOKAaA ra3a-HocurteJjada KOJOHKA
pPacTBOP  MCOBITYEMBI  PACTBOP  MCOBLITYEM  PACTBOP  MCHBITY
CpaBHEH i pacTBOp CpaBHEH 18171 CpaBHEH eMbIi
ust ust pacTBop us pacrBo
p
1 0057948 1.089263  0.005661 1009198 0905661 11015
2 0956032  1.090984  0.910264  1.009036  0.910264 1'1%224
3 0957683  1.089662  0.901045 1.014183  0.901045 1'1%4 68
4 0057194  1.090897 0910479  1.011333  0.910479 1'1%259
5 0956488  1.090542  0.908834  1.004793  0.908834 1'1%582
cpeaiee 1.10336
smasewne 0957060 100027 0907257 1009709 0907257 O
Bi
RSD% 0083885 0070461 0437593  0.341419  0.437593 0'167414
Arao s 0.384337 0.863449 0.758873

AAs=m 0.897 % 1.18 1.12 %

[Tpu npoBeeHNH PacueTOB METPOJIOTHUECKUX XapaKTEPUCTUK METOAUKH, OTOpachIBas
KQXJbI pa3 pe3ylabTaTbl U3MEPEHUH MOJECIBHBIX PACTBOPOB, HauMHAas C MUHUMAaJIbHOU
KOHLIEHTPALUU U YYUTHIBAas U3MEHEHMsI KOJMYECTBA N3MEPEHUI, NIOKAa3aHO, YTO U3MEHEHUE
TpaHuIll Tuana3oHa KoHUeHTparuu ckBaseHa oT 0.5 mo 12 % na mamanaszon ot 2 1o 12 %
NPUBOAMT K CYIIECTBEHHOMY COKpAIEHHUIO cHcTeMaTHyeckoi morpemnoctu ¢ 1.116 no 0.7
JUISL KaWUTSIPHOM KOJIOHKH, padoTarolieil B pexume 6e3 neneHus notoka, u ¢ 1.186 no 0.36
JUI1 HAcaJOYHOM KOJOHKM. OTH 3HAYEHUs YK€ HE IMPEBBIIIAIOT BEIUYMHBI CYMMAapHOU
HEOTIPEICIIEHHOCTH METOIUKH, TPUBEJCHHbIE B Tabn. 17.

I'paduxy TUHEHHOM 3aBUCUMOCTH HAMICHHOM KOHIICHTPAIUK CKBAJECHA OT BBEACHHOTO
KOJIMYECTBA JJIS1 KQXKJIOT0 PeXUMa XpoMaTorpadupoBaHus MpeIcTaBlIeHbl Ha puc. 56-58.

MeTposoruueckue XapakTepUCTHKH JTUHEHHBIX 3aBUCUMOCTEN puBeaeHbl B Tao. 3.

BenmnunHa cBOOOJHOTO YjleHA «a» JIMHEHMHON 3aBUCUMOCTU BEIWYMHBI HANUIEHHONU
KOHIICHTPALIMU CKBaJIeHa «Y» OT BBEJCHHOI'O0 KOJIMYECTBA «X» JIOJDKHA OBITh MEHEEe CBOETO
JoBepuTesnsHoro uatepsana (A, ). Jns nannoro ciydas t (0.95; n=39-2)
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laj <A, =t(95%,n—2)-s, =1,688:5,

14 T T T T T T T T T T
Linear Regression for Squalene_B:
2 v=a+B*X

Param  Value sd

A -0,06022  0,0209%

B 100755 000273

8 - R =0,9998

3D =0,06779, N =39
B - P=L14168E-67

=
T

Y HaiineHo ckpaeHa, B %0

X BBejeno ckBaneHa, B %o

Puc. 56. I'paduk 1rHEHHOW 3aBUCUMOCTH HailICHHOUM KOHIIEHTPAIUK CKBAJICHA OT
BBEJICHHOTO KOJIMYECTBA MPHU XpoMaTorpapupoBaHUH HA HACATOYHON KOJOHKE

“r---—

Linear Regression for Squalene B:
T=4A+B*X

Param  Value ed

A -0,01815 0,02666

B 099555  0,00347

R =0,29973
SD=10,0861, N =39
B - P=15136E-63

o ra
T T

us}
T

Y HaiifeHo cKpaneHa, B %o

X BeemeHo cKkpamneHa, B %
Puc. 57. I'paduk nuHEHHON 3aBUCUMOCTH HallICHHOW KOHIIEHTPALIMH CKBaJIeHa OT
BBEJICHHOT'O KOJIMYECTBA MIPHU XpOMAaTorpadupOBaHUM Ha KaMJUIIPHONH KOJIOHKE B
pexxume 0e3 AeneHus NoToKa

Linear Regression for Squalene B:
T=4+B*X

Param  Value sd

A -0,2202% 002134
8 B 097656 0,00273
R =0,99985

5D =10,06892, N =39
P =352989E-67

Y HafipeHo ckpaieHa, B %o
o
T

X BeeneHo ckpaneHa, B %o

Puc. 58. I'paduk uHEWHOW 3aBUCUMOCTH HallICHHOM KOHIIGHTPAIUU CKBAJICHA OT
BBEJICHHOTO KOJIMYECTBA MPHU XpOMaTorpapupoBaHUH HA KAMMJUISIPHON KOJOHKE B
pEeKHME JIEIeHUS TOTOKA
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Tabauna 18. Metposioruueckue XapakTepUCTHKH JIMHEHHON 3aBUCUMOCTH ISt
KOJIMYECTBEHHOT'O ONPEJEIICHNS CKBAJICHA

Pe:xumbl XxpoMmaTorpagupoBaHus 0 THIY KOJOHOK U JieJIeHUs MOTOKA.

KaluJJasspHast KaluJJasapHast
HapaMe KOJIOHKa 0e3 JeJJeHus KOJIOHKA C IeJICHUEM Hacaao4dHasl KOJIOHKAa
™ IIOTOKA ra3a-HocCuTeJisd IIOTOKA ra3a-HocurTeJisd
KpHUTepuH KpHUTepuH KpHUTepuH
npuemMJIeMoc NnpUueMJIeMOC NnpUueMJIeMOC
TH TH TH
] 0.9958 _ 0.9765 _ 1.0075 _
5 6 5
s, 00034 _ 0.0027 _ 0.0027 B
7 8 3
a 00181 0.045 0.2202 0.036 0.0602 0.035
5 9 2
s, 00266 _ 0.0213 _ 0.0209 _
6 4 9
S/ 0.086 0.53 0.07 0.70 0.067 0.66
s, 00861 _ 0.02689 _ 0.05577 B
. 0.9997 0.9998 0.9998
8 5 6

Kak BuaHO W3 mpeAcTaBiCHHBIX B TaOi. 18 HaHHBIX, TOJNBKO A KalWUIIPHON
KOJIOHKHM, paboTamomeil B pexuMe JAelIeHHS II0TOKA, HE BBINOJHAIOTCS TpeOOBaHUA
CTaTUCTUUYECKOW HE3HAUMMOCTH K BEIMUMHE CBOOOJIHOTO WiIEHA a.

TpeboBanus Kk K03(hPUIHMEHTY KOPPEISLUH I' pACCUUTHIBAIOT 110 (popmyIie:

2
r> 11— RSDrest ,
RSD,

rae: RSDyest — ocraTounoe cranmaptHoe oTkioHeHwe, RSDy — cranmapTHOe OTKIOHEHUE
BeJIMuuH KoHIeHTpanuii (Cj) uccieayeMoro nuana3oHa.

Otnomienne RSDyes/b HE momkHO mpeBbimiaTh BenuuuHbl Aps/ t(p, N), toe Aas —
MaKCHMAaJIbHO JTOMYCTHMasi HEOMPEAeICHHOCTh METOMUKH. [I0CKOIBKY JOMYCK COAEp KaHUS
B PACTUTEIILHOM MacJjie CKBaJeHa HE HOPMHUPYETCs, 32 BETUYMHY MAaKCUMaIbHO JOMYCTUMOMN
HEOTPEJICICHHOCTH TMPUHUMAEM 3HA4YCHHS pPACYCTHOH CYMMAapHOH HeEOoNpeaeneHHOCTH
(Tabx. 2). PesynbraThl pacueTa NOKa3bIBAIOT, YTO JUIS BCEX PEKUMOB XpoMaTorpadupoBaHus
TpeOOBaHUsI K OCTATOYHOMY CTAaHJAPTHOMY OTKJIOHEHHUIO BBHIONMHSIOTCS. CraHmapTHOe
OTKJIOHEHHE BEIUYMH KOHIIEHTpanuii uccienyemoro auamazona RSDy paccuuThiBaOT 10
dbopmyme:
> -C,)
C’y-(9-1)
rjae: § — KOJIMYECTBO TOUEK U3MEPEHUH.

s muanazona ot 0.5 mo 12 % Benmumnna RSDy paBHa 61.22, mist nuanasona ot 1.0 mo
12 % - 53.2, mng nuamnasona ot 2 no 12 % — 45.0, mua nuanasona ot 3 go 12 % — 38.7.
[ToncraBnsas 3TH 3HaueHHs B (OpMyIy pacdera MpeNeNbHOro 3HaueHHs: Kod(h(uireHTta
KOPPEJSIIY ¥ IPUHUMAsI 3HAY€HUE BEJTUYUHBI CYMMapHOW HEOMPEEIEHHOCTH KaK METOIUK
s ciydaeB ¢ 5 % momyckoM cojiepikaHus onpeaenseMoro Beriectsa (Aa =1,6) momydaem

RSD, = -100%,
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KpHUTepUH r

NpHEeMJIEMOCT

Tuanason " KanmuuIsspHast KanmuuIspHast
msvepenmii, %  Kk0>(@uumenT KOJIOHKA 0e3 KOJIOHKA ¢ Hacajg04
P ’ a 1 JAeJICHHs IOTOKA  JieJIeHHEM MOTOKA Hasl

T — raza-HoCHTeIs raza-HOCHTeIs KOJIOHKA

ot 0.5 10 12 0.99988 0.99978 0.99985 0.99986
ot 1.0 1o 12 0.99984 0.99972 0.99983 0.99983
ot 2.0 1o 12 0.99977 0.99963 0.99979 0.99978
ot 3.0 10 12 0.99970 0.99952 0.99973 0.99972

CpaBHHMBasg SKCIIEPUMEHTAIBHO TMOJIy4YCHHbIE 3HA4YeHUs KodpduuueHta I C
paccUMTaHHBIMU KPUTEPHUSAMHU, MOXKHO CJIENaTh BBIBOJ, YTO KOI(M(OUIMEHT KOPPEISALHH
COOTBETCTBYET NPEIBSBISIEMBIM TpPEOOBAaHHUIM JUIsI BapuaHTa XpoMaTorpadupoBaHHUsS C
UCIOJIb30BAHUEM HACAJI0YHOW KOJIOHKM W KalWUIIPHOM KOJOHKM C JelIeHHeM IOTOKa B
JMiarma30He KOHIIEHTpAllMi CKBaJieHa, HaurHasl ¢ Auamna3ona ot 2 1o 12 %.

W3yueHne METPOJIOTMYECKHX XapaKTePUCTUK pa3pabOTaHHBIX METOJUK M Ha
OCHOBAHUHU TOJYYEHHBIX PE3YyJIbTaTOB YCTAHOBIEHO, YTO pa3pabOTaHHbIE METOJUKH KaK C
MCIOJb30BAHUEM HACAJ0YHOM KOJOHKH, TaK M C MCIIOJIb30BAHUEM KaWIISIPHOW KOJIOHKH B
pexxume 0e3 JAeleHUs MOTOKAa MMEIOT MpHEeMJIeMble METPOJOIMYECKHE XapaKTepPUCTUKU U
MO3BOJISIOT MMPOBOAUTH KOJIMUECTBEHHOE ONpeE/Ie/ieHHe CKBajeHa B auamna3one ot 2 10 12 % ¢
CyMMapHO HeompeeeHHOCThI0O MeHee 1.6 %.

Omnpenenenue CKBajJeHa B PACTUTENBHBIX MaciaX METOJIOM BBICOKOI(h(EKTHBHON
KHUJKOCTHON XpoMmaTorpaguu.

Kak u B ciaydae pazpabotku I'X METOIUKH KOHTPOJIS COAEPKAaHMsI CKBAJIEHA B Maciax
3unuenko A.A. u bo6posoii M.E. npeiokeHsl BaJuAupOBAHHBIE METOAUKH ONPEICTICHUS C
MCIOJIb30BAHMEM OOBIYHOM KOMIUIEKTAIlMM Xpomarorpada, Tak U C JIOMOJIHUTEIbHBIMU
yCTpOHCTBaMH — 6-TH MOPTOBOTO KpaHa BBICOKOTO JaBJICHHUS.

Memoouxka 1.

s pa3paboTKU U M3Y4EHHs] METPOJIOTHUECKUX XapaKTePUCTUK METOAUKH MPUMEHSITH
KUAKOCTHBIM xpoMmaTtorpad moxenu LC-10 B xommiekre: Hacoc wmopenu LC-10AT,
nerektop- RID-10, Tepmocrar KonOHOK ¢ pyuHbIM wHHXekTtopom Rheodyne 77251 u
KOMITbIOTepU3UpoBaHHbIii nHTEerpatop CR-7a Plus.

B kadectBe cranmapTHOrOo 0Opasia mcroib3oBanu ckBaieH («Sigma-Aldrich» CILIA,
cepusi 120M1645V), ¢ 3asBineHHbIM coaepskanuem ocHoBHoro BemiectBa 100 % (GC). Hdus
NPUTOTOBJICHUSI MOJEIBHBIX PAaCTBOPOB CKBaJ€HA HCIOJB30BAIM MAacllo MOJCOJIHEYHOE
paduHUpOBaHHOE TOpProBoi Mapku «OneiiHa». HaBecku mMacen M CKBajieHa B3BEIIMBAINA HA
Becax mojenu AUW220D c neonpenenenHoctu B3BemuBanus 0.03 mr.

IIpuecomosnenue ucnvimyemo2o pacmeopa pacmumenbHo20 Macid

Oxomo 200 wmr (TouyHas HaBecka) TpenapaTa TOMEHIAIOT B MEPHYI KOJIOY
BMecTUMOCThIO 10 M1, mpubaBisiroT 8 M MOABIKHOM (a30ii, MepeMENUBaOT 10 MOJHOTO
pacTBOpeHUsi Macia, JIOBOAAT OO0BEM pacTBOpa TEM K€ pAacTBOPUTENEM 0 METKU H
HepeMeInBaoT.

Ilpucomoenenue pacmeopa cpasHenus CKeaieHa.

Oxono 50 mr (ToyHas HaBecka) CTaHAAPTHOro oOpaslia CKBajJeHa IOMENIAIOT B
MepHyl0 KonOy BMecTuMocThio S50 mi, mnpubaBmsor 40 M monBmwkHONW — (asbl,
NEepeMEINBAlOT 10 PACTBOPEHMs CKBaJleHAa, JOBOAAT OO0BEM pacTBOpa TeM ke
PacTBOPUTEINIEM JI0 METKH U MEPEMEIINBAIOT.
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Ycnosua xpomamozpaguposanus:

I[To 20 MKI HCHBITYEMOrO pacTBOpa U  pacTBOpa CpaBHEHHMS CKBaJeHA
XpoMaTorpaupyroT Ha XKHAKOCTHOM XpoMaTtorpade ¢ pepakTOMETPHUECKUM JIETEKTOPOM
B CJIEIYIOIIUX YCIOBUSX:

- KoJIoHKa cranbHas pasmepoM 100 mm x 4.0 mM, 3anonHeHHass copoenTom ReproSil
Pur ODS 3, pa3zmep yacTuil 3 MKM;

- moBWXxHas (aza — quxsopMeTan — anetToHuTpu (1:2);

- CKOpPOCTD MOJABMKHOM (a3el — 1 Mur/mMuH;

- Temrieparypa kosoHku — 25 °C;

- TeMIieparypa U3MepuTeNbHO# stueiiku aerekropa — 30 °C;

CopnepxaHue CKBajJeHa B pAcTUTENLHOM Macje, B TPOLEHTAX, PACCUUTHIBAIOT IO
bopmyre:

Ss@ xMox10x100x P Ssox Mo x P
Sosox50xmx100 Sosox5xm’
rae: Sgg — CpefHee 3HauYeHHE IUIONIAJCH MUKOB CKBAJIIEHA, PACCUUTAHHOE U3 XPOMATOIPaMM
UCIIBITYEMOTO PAaCTBOPA; Sosq - CPEIHEE 3HAUCHHUE IO MMKOB CKBAJE€HA, PACCUUTAHHOE
U3 XpOMaTorpaMM pacTBOpa CpaBHEHHUS CKBajeHa, M, — macca HaBecku CO ckBajieHa, B
MUJUIMTpaMMax; M — Macca HaBECKM npenapara, B Mr: P — conepkanue ckpanena B CO, B
NPOIICHTAX.

Banupanus MeToauku

HccnenoBanue OCHOBHBIX BaJMAALMOHHBIX XapaKTEPUCTHK METOJIUKHU MPOBOAMIM Ha
MOJIETbHBIX 00pa3iax, MOJYYeHHBIX MyTeM J00aBOK HAaBECOK CKBaJieHa K HaBECKaM Maclia
MOJICOJTHEYHOTO paMHUPOBAHHOTO, B KOTOPOM CKBAJIE€H OTCYTCTBOB&I. MoJenbHbIe
pacTBOPBI TOTOBHIIM ¢ KOHLEHTpalusMu ckBaieHa ot 0.5 1o 12 % B macne. DTOT UHTEpBaI
MEPEeKPHIBACT BECh BO3MOXKHBIN JMAINa30H COACP)KaHUS CKBAJCHA B PACTUTENIbHBIX Maclax.
Kpurepuu npuemiaeMoCTH METPOJIOTUYECKHX XapaKTEPUCTUK METOJIUKU PACCUUTHIBATIM Kak
1T METOJUK, TpEeAHAa3HAYeHHBIX /I npenapaTtoB ¢ 5 % JOMyCKOM COAepKaHUs

aevictByrommx BemiectB (B = 5 %). CoOTBETCTBEHHO, CyMMapHas HEOTPEACICHHOCTb
METOUKH (Aas) HE J0JDKHA MpeBbIiath 1.6 %.
XpoMaTorpaMMbl MOJICITEHBIX PACTBOPOB MPEICTABICHBI Ha pHC. 59.

B

AR
it G

Puc. 59. ®parMeHTH XpOMATOrpaMM MOJICIBHBIX PACTBOPOB C KOHIICHTPAIMSIMHU CKBaJICHA
or 0.5 10 12 %

Cucremarnueckasi omMOKa pe3ylbTaTOB OIpEeNiCHHs KOHIEHTpAIlMd CKBajJeHa B
MOJIETIBHBIX PAcTBOPOB MPAKTHYECKH OTCYTCTBYeT. ['pauku JMHEHHOW 3aBUCHMMOCTHU
HalIeHHOW KOHILIEHTPAIIMH CKBaJIeHAa OT BBEJICHHOT'O KOJIMYECTBA MpeACTaBiIeHbl Ha puc. 60.
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1 T T T T

Linear Regression for Squalenc_B
Y=A+B*X

Param  Vale  sd

0 A 0.00097  0.01816
B 100029 000268
8 - R =099992

SD = 0,05289, N =24

6 - P=2627E-43

Y Haiijieno ckpaieHa, B %

X BeeneHo ckBaileHa, B %

Puc. 60. I'paduk rHEHHOW 3aBUCUMOCTH HallICHHOM KOHIIEHTPAIUU CKBAJICHA OT
BBEJICHHOT'O KOJINYECTBA IIPH OoIpeeneHnn MetoroM BOXX

Benuunna cBOOOTHOrO 4iieHA 8 JIMHEWHOW 3aBUCUMOCTU HAWICHHOW KOHIICHTPAIH
ckBajieHa Y OT BBEJCHHOTO KoiudecTBa X JODKHA OBITH MEHEE CBOETO JOBEPHUTEIHLHOTO

unrepBana (A, ). Jns nansoro ciay4as t (0.95; n=24-2)
|a| <A =1(95%,n—-2)xs, =2.0737x0.01816 = 0.037

TpeboBanust kK KOA(PUIHEHTY KOPPETSALUH I' pACCUMTHIBAIOT 110 (hopmyIe:

rae: RSDyest — ocraTouHoe cranmapTHoe oTkioHeHue; RSDy — craHmapTHOE OTKIOHEHHE
BeJIMuuH KoHIeHTpanuii (Cj) uccieayeMoro nuana3oHa.

CraHzapTHOE OTKJIOHCHUE BEJIMYMH KOHIICHTpamui ucciaeayemoro auanazona (RSDy)
pacCUUTHIBAIOT 1O opMyJie:

RSD, = x1009%,

rre. g — KOJIMYEeCTBO To4YeK u3MepeHui; Cj — KOHIEHTpalMs CKBaJeHA B MOJEIHHOM
pacTBope, B IPOLICHTAX.

Jlns u3ydaemMoro auana3zoHa KOHLEHTpanuii ckBaneHa ot 0.5 mo 12 % B macne u
KOJIMYeCTBO ToueK m3mepeHuit 24 Bennunna RSDy paBua 75.6. IloacraBnss 3To 3HaYCHUS B
dopmyiny pacueTa NpPENENBHOTO 3HAYEHUS KOI(PHIMEHTa KOPpENALUU U TNPUHUMAS
3HA4YCHUE BEJIIMYMHBI CYMMAapHOW HEONPEJEeNCHHOCTH KaK METOAUK Ui ciiydaeB ¢ S5 %
JOIYCKOM COJIepKaHusl omnpenaenseMoro BemiectBa, (Aa=1.6) mnomydaem, 4to 3HaueHHE
kod(unmenTa koppensauuu I gomkHo ObITh He MeHee 0.99995, uro He cooTBeTCTBYET
SKCMEPUMEHTANbHBIM ~ JaHHbIM. Ho ecnum mepecunTtaTh 3HayeHue Kod(hduimeHrta
KOPpETSIUY, OTOPOCHB pPE3yNbTaThl OIpeAeTeHHs] camMol Hu3kol koHieHTpamuu 0.5 %,
MOJTy4aeTCsl, 9TO 3HaueHHE I NOomKHO ObITh He MeHee 0.99992. Takum oOpa3om, B Auana3oHe
or 1 % no 12 % meronuka MO TOKA3aTENIO JUHENHOCMb TIOTHOCTBIO COOTBETCTBYET
TpeOoBaHMA K 3HaYCHHUIO K03 uiinenTa Koppensium.

Otnomienue RSDyres/b He momkHO mnpeBbimaTh BemuuuHbl Aps/t(p, N), rae Aas —
MaKCHUMaJbHO JIOIMYCTHMAasi HEONPEAEJICHHOCTb MeToAukH. Jlas JaHHOro  citydas

RSDyest/<1.6/1.711=0.935.
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Taoauna 19. Merposoruueckue  XapakTepUCTUKU  JUHEWHOW  3aBHCHMOCTH  JUIS
KOJIMYECTBEHHOT'O ONPEJEIICHNS CKBAJICHA

ITapamerp PesyabTar KpuTtepnu npuemiaemMocTu

b 1.00029 -

Sh 0.00268 -

a 0.00097< 0.037 (BbImosHsIETCSI)

Sa 0.01816 -
Si/b 0.450< 0.935 (BbImoHSIETCSI)

Sr 0.05289 -

r 0.99992< 0.99992 (BbImOTHSICTCS)

W3 npencraBieHHbIX B TaOu. 19 naHHBIX CleAyeT, YTO IO MOKA3aTeINI0 JUHEUHOCHb
METOMKA KOJMYECTBEHHOI'O OIIPEIEICHUS CKBAJICHA B PACTUTEIIBHBIX MAcIaX COOTBETCTBYET
TpeboBaHusM 'Y k aHanMTHYECKMM METOIMKaM Ui ciydas 5 % momycka coaepKaHHs
JEWCTBYIOLIET0 KOMIIOHEHTA B Tuana3oHe ot 1 1o 12 %.

BenuunHa cymmapHO# HEONPEICICHHOCTH METOAUKHU (Aas) CKIIAIBIBACTCS U3 BEITHYHH
HEOTIPEIETIEHHOCTH BCEX OIeparuii mpoOonoAroToBkH (Asp) M KOHEYHOH aHATUTHYECKON

ornepanuu (4rpo)-
Ans =A%y + A2,

Bennunna HEOMPE/ICIICHHOCTH poOOTIOrOTOBKH CKJIa/IbIBACTCSI u3
HEOTIPEICIICHHOCTH B3sATHs HaBecku uccieayemoro macina — 200 mr (0.1 %), crangapTHOTO
obpasna ckBateHa — 50 mr (0.4 %) u HeompeneleHHOCTH OOBEMOB MEPHBIX KOJIO

BMectrMocThio 10 mut (0.5 %) u 50 mut (0.17 %).
(Asp) = (0.12+0.42+0.52x0.172)2=0.67 %.

BenmnunHy KOHEYHOM QHAJIMTUYECKOM OIEPALlMM PACCUUTBHIBAIU II0 PE3yJIbTaTaM
oTpeNiesieHUs] KOHIIGHTPAllMU CKBajJeHa B oOpaslle Maciia aMapaHTa, MOJYyYeHHOTO IMyTeM
AKCTPAKINK U3 CEMsH XytagoHoM 134a.

PesynpTaTthl XpoMaTorpadupoBaHHs pacTBOpa CPaBHEHUS CKBaJ€HA W HCIBITYEMOTO
pacTBOpa Maciia amapanTa rnpuseneHsl B Tadu. 20.

COOTBETCTBEHHO, CyMMapHOE 3HAYCHHUE HEOTIPEACTICHHOCTH METOAUKH (Aas) PABHO
0.962 %.

Ta6auua 20. Pe3ynbTaThl pacuera HEONPEAETICHHOCTH KOHEYHON aHATUTUYECKON
onepanuu

Beanunna niomaan nuka ckajiena (Sgqu)

Ne uzmepenus

PacrBop cpaBHeHus HCNBITYEMBIil pacTBOP
1 154044 139831
2 154034 139061
3 154515 139800
4 155061 139786
) 154747 139057
6 154877 139358
7 154063 140519
cpeonee 3naueHnue B; 154477.3 139630.3
RSD.% 0.281 0.371
Arpo.%0 0.69

I/ICCJICIIOBaHI/Ie OCHOBHBLIX MCTPOJIOTHYCCKUX XAPAKTCPUCTHUK MCTOJUKH ITOKA3LIBACT,
4YTO MCTOAMUKA KOJIUYCCTBCHHOI'O ONPCACICHHA CKBAJICHA B PACTUTCIILHBIX MacCjiax MCTOAOM
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BDXX cooTtBercTByeT TpeOOBaHUSAM, MPEIBABISAEMBIM K METOAMKAM KOJIUYECTBEHHOTO
OlpeNesieHUs] JICUCTBYIOIIMX BEUIECTB B JICKAPCTBEHHBIX Iperaparax B IUara3oHe
koHIeHTpanuii ot 1 % mo 12 %.

Monudukanusi METOANKI

[Ipy HanmuuuM B KOMIUIEKTE XpoMmaTorpada JONOJHUTEIBHOTO YCTpOiicTBa — 6-TH
MOPTOBOTO KPaHA,YMpaBIsIEeMOT0 MO IporpaMMe xpomatorpada, u Xpomarorpapuueckont
KOJIOHKHM, TpelHa3HAueHHOW Ui TpOBelIeHHsl «ObICcTpoii» Xpomarorpaduu, Bpems
MOJIy4EeHHUsI OJTHOM XpOMaTOrpaMMbl MOKHO COKpATUTh elle No4yTH B 7 pa3. [Ipu aTom coctas
U CKOPOCTh HMOJBM)XHOM (ha3bl, 00bEM BBOJMMOM MpPOOBI, TeMIepaTypa KOJIOHKA U PEXKUM
paboThl JeTekTopa OcTaloTcsi Heu3MeHHbIMU. Ha puc. 61 moka3zaHa cxema MOIKITIOUEHHS
KOJIOHKH, KOTOpasi 00ecIeunBaeT yAajJeHue U3 KOJOHKH TPUTIHULIEPHIOB Macelsl MPOMBIBKON
MOJIBUKHOM (Pa30ii B peBEpPCUBHOM PEXUME.

OT HHIKEKTOPA

Kl [ '\
ol
1
l l

K JETEKTOPY

Puc. 61. Cxema noaximoyeHus KOJOHKH K 6-Tu mopToBoMy kpaHy K — KoJjioHKka

Squalene/d. 76

|
J\

Puc. 62. XpomaTorpamMmma UCIBITYEMOTO PacTBOpa Maciia aMapaHTa, MOJIyYCHHAs B PEKHUME
NepeKITIOUEeHUE HANIPABICHHSI TOIBHKHOM (a3bl

B MoMmeHT BBeJeHHS HCHBITyeMOro oOpasna 6-TH MOpPTOBBIM KpaH HaXOOUTCA B
MOJIOKEHNH «A». AHanmu3upyemas mpoda monaaaeT B XpoMaTrorpauyeckyro KOJOHKY, I/
CKBAJICH OTAEJSIETCS OT CYMMAapHOW Xpomarorpaduueckoil 30HbI Tpuriuuepunos. Ilocie
BBIXOJIa XpoMaTorpauuecKkoil 30Hbl CKBaJe€HAa KpaH MEpEeKIIoYacTcs B IMoJiokeHue «b» u
oOpaTHBIM TOTOKOM TMOJBMXKHOM (pa3bl KOMIIAaKTHAsh CyMMapHas 30Ha TPUIIIMLEPUIOB
JMIOUPYETCd M3 KOJIOHKM. XpOoMarorpaMma HCIBITYEMOIO pacTBOpa Macjia aMapaHTa,
MOJTy4YEeHHAasl B YCJIOBUAX C MEPEKIIOUYCHUEM TIOTOKA IMOIBMKHOM (Dasbl MpecTaBIeHa Ha PHC.
62. [lepexiroueHne KpaHa U3 MOJOKEHUS «A» B monokeHne «b» mpoBoaAUIN mocie BhIX0aa
nuKa ckBasieHa Ha 60 cekyHe mociie BBOja MpoOkI.

Jns mepekiioueHuss MoToKa IMOJBWXKHOM (ha3bl MCHONB30BaU 6-TM MOPTOBBIM KpaH
BbicOkoro namieHuss wmoaenu FCV-12AH  (Shimadzu, Snonums). [lns pasnencHus
XpoMaToraMueckoil 30HBI CKBaJieHa OT JPYrUX KOMIIOHEHTOB Macila HCII0JIb30BalIl
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Xpomarorpaduieckyro KoJoHKy pazmepom 33 MM x 4.6 MM, ¢ copoenTom ReproSil ODS-4,
pasmep yacruil 1.5 mxm, nmpousBoactBo ¢pupmsl «Dr. Maisch», 'epmanus.

Takum 00pa3oM, HE3HAYUTENILHOE JIOTIOJIHEHHE, BBEJCHHOE B XpOMAaTOTpadruecKyro
cucreMy xpomatorpada, MO3BOJIMIO COKPATUTh BpeMs MOJIYYEHHUs] OJHOM XpOMaTOrpaMMbl
70 2 MUH, YTO MOXET OBITh IMOJIE3HBIM NP PETYISPHOM KOHTpOJE OOJBIIOrO KOJIHMYECTBA
oOpa3sia macer.

Pa3zpaGoTka M Bamupanusi METOAMKHA KOJIMYECTBEHHOI'O OTPE/AEICHUS CKBaJCHA B
pPacTUTENBHBIX MACIax METOJIOM TOHKOCIOMHOM XpoMarorpaduu.

IIpu pa3paboTke METOAMKM U TPOBEJCHUM BAIUIALMOHHBIX HCCIECIOBaHHUN
UCIOJIb30BAJIN KOMIUIEKT aHAJUTHUYECKOro oOopymoBaHUs mpou3BojcTBa ¢(upmbl Camag,
[IBelitiapusi, cocTosAMi W3 amnmuiMkatopa Mojaenu Linomat 5, yKOMILJIGKTOBaHHOTO
mmpuieM BMectumocthio 100 M1, xpomaTorpadudeckoit kamepsl mogenu ADC 2, ckanepa
mozenmu TLC Scanner 3 u BusyanuzaTopa. YIpaBieHHE JaHHBIM 000pyIOBaHHEM
OCYIIECTBIISICTCSL MPU TOMOIIM IporpamMmmHoro obecneuenust WinCats. HaBecku macen u
CKBaJieHa B3BemuBaiu Ha Becax monenu AUW220D c¢ HeompeneaeHHOCThIO B3BEIIMBAHUS
33 MKT.

[Mpumensimn  xpomarorpagpuueckue tiactuakn 1LC Silica gel 60 npousBozacrsa
¢dupmbr Merck, I'epmanust, u «Cop6¢un [ITCX-T1-A» npousBoactsa 3A0 «CopOmomumep»,
Poccuiickass denepanus. B kadectBe cranmaprHoro obpasua (CO) mpuMeHsUTM CKBajleH
npousBojctBa Sigma-Aldrich, CILA, cepun 120M1645V c 3asBIEHHBIM COJIEpKAHHEM
ocnoBHoro BemectBa 100 % (GC). /Ins mpuroToBiIeHUs MOJEIBHBIX PACTBOPOB CKBaJeHA
UCIIOJIb30BAJIM MACIIO M0/ICOJIHEUHOE pahpuHUPOBAHHOE TOProBoil Mapku «OneitHa».

Metoauka

Ilpuecomosnenue ucnvimyemoeo pacmeopa. Oxono 200 wmr (ToyHas HaBecka)
UCCIIelyeMOoro o0pasiia MOMEIIaT B MEPHYIO K00y BMeCTUMOCThI0 20 M1, pacTBOPSIOT B
10 M1 nukIIOreKcaHa u I0BOJAT 00BEM pacTBOPA 3TUM K€ PACTBOPUTEIIEM JIO METKH.

Ilpucomoenenue pacmeopos cpagnenus ckeanena. B MepHyro koiady BMecTUMOCThIO 20
w1 iomeriarot 20 Mr (TouHas HaBecka) CTaHIApTHOrO o0Opasiia CKBaJieHa, pacTBopsitoT B 10
MJI LMKJIOT€KCaHa U JOBOAAT 00BEM pacTBOPA 3TUM K€ PACTBOPHUTEIEM J0 METKH.

Ha osuHMio crapra, pacnojioxkeHHylo Ha paccrosHun 20 MM oT  Kpad
xpomarorpaduueckoit mactuaku TLC Silica gel 60 mpouzsonctsa pupmsr Merck pasmepom
20 x 10 cM, ¢ MOMOIIBbIO aBTOMAaTHYECKOTO allIUIMKAaTOpa B TOKE a30Ta HAHOCST MOJOCKaMHU
JUIMHOM 10 5 MM HCIBITYEMBI pacTBOpP M PacTBOP CPaBHEHUS CKBAJIECHA B COOTBETCTBUU C
Tabm. 21.

3areM IUIACTUHKY IOMELIAIOT B Kamepy € LHUKIOTNeKCaHOM M XpoMarorpagupyror
BocxosaMM crnocoboM. Korna ¢gpoHT pacTBOpuTenell mpoiaer 7.5 ¢cM OT JUHHUM CTapTa,
IUIACTUHKY BBIHUMAIOT W3 KaMephl, CylIaT B TOKE BO3[yXa 0 MOJHOTO YAAJCHUs CIEI0B
pactBopurens (oxono 30 MUH), MOMEIIAIOT B KaMepy C MapaMH HoJa W BBIICPKUBAIOT B
TedyeHue 2 4. 3aTeM IUIACTHHKY BBIJCPKUBAIOT B TEUEHHE D MUH Ha BO3AyXe M CKaHUPYIOT
KaX/IbIi TPEK B CJIEIYIOMINUX YCIOBUSIX:

- pa3mep 30HbI ckaHupoBaHus — 10 mm x 0.4 mwm;

- CKOpOCTb cKaHupoBaHus — 20 Mm/c;

- IJTMHA BOJTHBI peructpauuu — 540 M.

[To naHHBIM CKaHUPOBAHMS TPEKOB pAcCTBOPA CPAaBHEHMs CKBaJE€HA OIPENENioT
UHTErpajbHble 3HAYCHU IUIOINAAEH MHKOB CKBAJICHA, a M0 MOJYYEHHBIM JaHHBIM METOJOM
HalMEHBIIMX KBaJpPaTOB  PACCUUTHIBAIOT  KO3(PPUIMEHTHl JIMHEHHONW 3aBUCHUMOCTHU
MHTEHCUBHOCTH TsiTeH (S) OoT KonmyecTBa ckBajieHa (M;), HAaHECEHHOTO Ha IUIACTHHKY:
S=a+bxM;.

Kosddunments! a u b paccunteiBator mo gpopmymam:

397



i=10 i=10 i=10 i=10 i=10

10;(Mix8i)—ZMixZSi Zsi _szi
— Ei = _ =l i=1

b - i=10 5 i=10 5 a 1
103 M -3 M) 0
i=1 i=1
rae: M; — Macca ckBajieHa B pacTBOpPE CpaBHEHHU s, HAHECEHHOM Ha IIJIACTUHKY, B

MUKpOrpammax; S; — IIOMaab KA CKBAJCHA, MOTy4YeHHAs] CKAHUPOBaHUEM
XpOMaTOrpaMMbl pACTBOPOB CPaBHEHUS CKBAJICHA.

Maccy ckBajieHa B pacTBOpE CpaBHEHHS, HAHECEHHOM Ha IUIACTHHKY, B MUKpOI'paMMax,
pPacCUUTHIBAIOT 1O (popMyJIe:
M, = My xV,
20
rzae: Mo — macca HaBecku CO ckBaseHa, B Muyuturpammax; 20 — 06b€M MepHOI KoJIObI, B
MuTHIUTpax; Vi — 00bEM pacTBopa CpaBHEHHUS, HAHOCHMOTO Ha TUIACTHHKY, B
MUKPOJIUTPAX.

[To noy4eHHBIM pe3yabTaTaM MPOBOIST pacueT KoHueHTpauuu ckaieHa (C) B
ucciexyeMoM obpasiie mo hopmyie:
C- (S—a)><20><100’
bxm
rae. S — cpegHee 3HAUEHHUE IUIOIIAJCH MHKOB CKBAJICHA, IMOJYYEHHOE CKaHHPOBAHUEM
XpOMAaTOrpaMM HUCHBITYEMOT'O PacTBOpPa; M — Macca HABECKH HCIBITYeMOIro oOpasiia mMacia
WY JKUPA, B MIJUIUT paMMaXx.

Tunuynble XpoMaTorpamMMbl HCIBITYEMOTO pacTBopa oOpasia macia ¢ J00aBKaMu
cKBasieHa 10 KoHueHTpanuu Oonee 10 % um pacTBOopa cpaBHEHHsI CKBajJ€HA C pPa3HBIMU
KOJINYECTBAMU HAHECEHHOrO B Mpo0e CKBaJieHa MpPUBEJCHBI Ha pHc. 63. XpomarorpaMmsl,
MOJIy4YECHHBIE B Pe3yJIbTaTe CKAHUPOBAHUS TPEKOB, IPE/ICTaBIICHBI HA puUC. 64.

Tao6auna 21. [Topsaok ¥ KOJMYECTBAa HAHOCHUMBIX PACTBOPOB IPHU KOJIUYECTBEHHOM
ONpECIICHUH CKBAJIEHA B PACTUTEILHOM Macie

O0BEM HAHOCHUMOI' O

Ne Tpeka HaumeHoBaHue pacTBopa
pacTBopa (MKJI)

1 1 PactBop cpaBHeHus ckBaneHa 1 mr/miu
2 10 HcnbiTyembiii pactBop npenapara 10 mr/min
3 2 PactBop cpaBHeHus ckBaieHa 1 mr/miu
4 3 PactBOp cpaBHeHus ckBaieHa 1 mr/miu
) 10 HcnbiTyembiii pactBop npenapata 10 mr/min
6 4 PactBOp cpaBHeHus ckBaneHa 1 mr/miu
7 3) PactBop cpaBHeHus ckBaieHa 1 mr/miu
8 10 HcnbiTyembiii pacTBop npenapata 10 mr/min
9 6 PactBop cpaBHeHus ckBaieHa 1 mr/miu
10 7 PactBop cpaBHeHus ckBaneHa 1 mr/miu
11 10 HcnbiTyembiii pactBop npenapata 10 mr/min
12 8 PactBop cpaBHeHus ckBaieHa 1 mr/miu
13 9 PactBop cpaBHeHus ckBaneHa 1 mr/miu
14 10 HcnbiTyembiii pactBop npenapata 10 mr/min
15 10 PactBop cpaBHeHus ckBaieHa 1 mr/miu
16 10 PactBopuTens (IIMKIOTeKCaH)
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Puc. 63. M300paxeHne MIaCTUHKUA C XpOMATOrpaMMaMHU HCTIBITYEMOTO pac;Bopa Macia ¢
no6aBskoii ckBanena (2,5,8,11 u 14), pacTBOpoB cpaBHEHUsI CKBaJIeHa
(1,3,4,6,7,9,10,12,13,15) u pacrBopuTtens (16)

All tracks (@ 540 nm
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Puc. 64. XpomarorpaMMsl, NOJy4eHHbIE CKAHUPOBAHUEM XPOMATOTrpadUueCcKOM MIIaCTUHKU

Bamunanus meToauku

OCHOBHBIE BAJIMJALMOHHBIE XapaKTEPUCTUKU pPa3pabOTaHHOM METOIAMKH ObLIM
UCCJIEIOBaHbl METOJIOM BBEJICHO-HAMICHO» B JJMana30He KOHIICHTPAIMH CKBaJeHa B Maclie
ot 1 no 10 %.

Jis  mpoBeneHHs BCeX M3MEpeHH HeoO0XoaMMO TOJIyduTh MuHUMyM 11
XpOMaTOrpaMM MOJETBHBIX PACTBOPOB CKBajeHa W He MeHee 11 xpomarorpamm pacTtBoOpa
cpaBHeHMs ckBajeHa. [lockonbKy Ha 0HOHM Xpomarorpaduyeckoit miaactunke pazmepom 20
x 10 cM pa3mecTuTh, a 3aTeéM OTCKaHMPOBATh 22 XPOMATOIpaMMbl 3aTPYAHUTEIBHO,
IPUIUIOCH HCIIOJIB30BaTh JBE OJMHAKOBBIC IIJIACTUHKM, HA KOTOpPbIE IOCIIEIOBATEIBHO
HaHOCWIM TpoOBl, a XpoMaTorpadupoBaHHE M SKCIO3MIMI0O B KaMmepe ¢ mapaMmu ioja
NPOBOJMIN TapajuieabHo. CKaHUPOBAaHUE KaX10HM M3 IMJIACTMHOK MPOBOJWINA POBHO 4yepe3 S
MUH I10CJIE U3BJICYCHUS U3 KAMEPHI.

N300pakeHusi IUIACTUHOK TIOCJE TMPOSIBICHHUsS IOKa3aHbl Ha puc. 65 u 66, a
XpOMAaTOrpaMMbl PacTBOPOB CpPaBHEHMs CKBaJI€HA M MOJEJIbHBIX PACTBOPOB Macia
npezcTaBJeHbl Ha puc. 67 u 68.
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Puc. 65. XpomarorpaMMbl MOJICIBHBIX PACTBOPOB C KOHIIEHTpAIMAMHU CKBaeHa oT 1 % o
10 % (1-10) u pacTBOpa miame6o (11)

1 i 1 B 2 i W )

Puc. 66. XpomarorpamMmsl pacTBOpoB cpaBHeHus ckBasieHa (1-10) u pactBopuTens
(umkorekcana) (11)

Alltiads @540 nm
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[AUT
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s00.0
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oo
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Puc. 67. XpomarorpamMmmsl pacTBopoB cpaBHeHus ckBayieHa (1-10 %) u pactoputens (0 %)

Al trads @540 nm
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Puc. 68. XpomaTorpaMMel MOJICIIBHBIX paCTBOPOB

PesynbpTarsl XpomaTorpadupoBaHus IPUBEICHBI B Ta0M. 22.
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Tabauna 22. Pe3ynpTaThl CKaHUPOBAHUS XPOMATOIPAaMM MOJIEIBHBIX PACTBOPOB Maciia U
pacTBOpa CpaBHEHUS CKBAJICHA

PacTBOp cpaBHEHHUsI CKBajleHa MopenbHbIe pacTBOPBI Macya
Ne tpeka nauerus Ry NHurerpanbHas T—— WNHurerpanbHas
IJIOIIA b [THKA IJIOIA/b [THKA
1 0.55 1547.2 0.57 1536.4
2 0.55 3861.1 0.57 3843.2
3 0.55 6268.1 0.58 6589.4
4 0.55 9408.5 0.58 9398.2
5 0.56 10844.6 0.59 12424.6
6 0.57 13663.4 0.59 15187.0
7 0.57 16459.2 0.60 17582.4
8 0.58 18976.6 0.60 19598.7
9 0.59 21782.1 0.60 21900.4
10 0.60 24582.9 0.60 23628.2
11 — 0 — 0

Kak BuAHO W3 mpeAcTaBIeHHBIX B Tabn. 22 MaHHBIX, CHUCTEMaTHUYecKas OIITMOKa
pe3ylbTaTOB  OMPEACJICHHUS  KOHIIEHTPALlMM  CKBajJ€Ha B  MOJIEIBHBIX  PacTBOpax
HE3HAUYMTENIbHA, OJIHAKO BEJIWYMHBl OTHOCUTEIBHOIO CTaHAAPTHOTO OTKJIOHEHUS U
JIOBEPUTEIHHOTO UHTEpBaja YK€ JOBOJIHHO BEIUKUA U COOTBETCTBYIOT TOJBKO TPEOOBAHHSIM
K METOJIMKaM orpeeneHus npumeceii [14, 15].

Bemnunaa cBOOOAHOrO wWieHa a JIMHEWHON 3aBUCUMOCTH BEJIWYUHBLI HaWJIEHHON
KOHIIEHTpAllUM CKBaJieHa Y OT BBEIEHHOIO KOJMYeCTBa X JOJDKHA OBITh MEHEE CBOETrO
noBepurenbHOro wuHTepBana (A,), T.e. OBITh CTaTHCTHYECKM He3HaumMmoi. Jlms
pa3paborannoit meroauku mpu t(0.95; n=10-2):

laj <A, =t(95%,n—2) xs, =2.3060x 0.15192 ~ 0.35.

TpeboBanust k KO3(PUIHEHTY KOPPETSALUH I' pACCUUTHIBAIOT 1O (opMmyIe:

rae: RSDyest — ocTatrounoe crangaptHoe oTkiioHeHHe; RSDy — oTHOCUTEN HOE CTaHAapTHOE
OTKJIOHEHHUE BenuunH KoHieHTpanumii (Cj) uccieayemMoro auana3oHa.

OTHOCHUTENBHOE CTAaHAAPTHOE OTKIOHEHHE BEIMYMH KOHIEHTpPAIMH  HCCIEAYeMOTO
muana3zoHa RSDy paccuurtsiBaiot no gopmyie:

c,-C,)*
RSD, = Z:(z'—fl’).loo%,
C(‘[) .(g _1)
rae. J — KOJMYECTBO TOYCK H3MepeHHﬁ; G - KOHICHTpallMK CKBaJICHAa B MOJIACIIBHBIX

pacTBOpax, B MPOIECHTAX.

Jlns u3ydaeMoro jauana3oHa KoHueHTparmii ckBasieHa ot 1 mo 10 % B macne (Tada.
23), u konmmuecTBa Touek u3mepenuit g = 10 3nayenne RSDy cocraBisier 55.05.

[ToncTaBnsist 3T0 3HaUeHUE B GOPMYIly pacueTa MpeAeIbHOro 3HaYeHUs Ko pHuireHTa
koppessituu () s cioydaeB meroguk ¢ 5, 7.5, 10 m 15 % nomyckoM cozaepskaHus
OTIPENIeNIIEMOr0 BEIIECTBA, MOJy4aeM, YTO 3HaYeHHE KOd3(D(UIMEHTa KOPPEISIHUU JOJKHO
obiTh He MeHee 0.99992 nns meromuk ¢ 5 % JOMycKOM coIEpIKaHUS OMPEAETSEMOTO
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BemiectBa, wiu 0.9998 — s 7.5 % nomycka, mim 0.9995 — nns 10 % nomycka, ninu 0.9992 —
st 15 % nomycka.

OKCIEPUMEHTAIBHO MOJYYEHHOE 3HAYEHHE IPEBOCXOIHUT MPEAEebHO JIOIyCTUMbBIE
paccurTaHHbIe 3HAUYeHUS KOd((UIMEeHTa KOppesiuuu Aaxe i ciydas Metoauk ¢ 15 %
JOMyCKOM, HO Ui METOJAMK OIpeneneHus: npuMeceil ¢ 25 % pomyckoM, MHOJIydeHHOE
HKCIIEPUMEHTAIbHO 3HaUEHHE I YK€ COOTBETCTBYET paccuuTaHHOMY 3HaueHuto 0.998.
[TpuBenennsie B Tabi. 23 JaHHBIE HCIIOJIB30BANIN ISl pacueTa MoKa3aTessl «IMHEHHOCThY.
I'padux 1 K03 PUIHEHTH! TUHEHHON 3aBUCUMOCTHU IpeAcTaBiIeHb!l Ha puc. 69 u 70.

T T T T T T T T T T T
25000 LLinear Regression for Squalene B:

g | Y=A+B*X

% s0ggo | Faram Value sd i
& A -865,02273 273,878

E c000 LB 2489,43364 46,2959

= SD = 485,53456, N =11 i

a | R =0,99845

5 10000 Fp = 1 3371R-12 1
S I

=

By 5000 -

1 1 1 1 1
0 2 4 6 3 10

X KomaecTBo CKBajleHa HaHECeHHOe Ha IIMacTHHKY (MKI‘)

Puc. 69. I'padux u ko3P PurieHTs THHEHHON 3aBUCUMOCTH IUIOMIACH MMKOB OT
KOJIMYECTBA CKBAJIEeHa, HAHECEHHOTO Ha TUTACTUHKY

T T T
| Linear Regression for Squalenel B:

—_
(=]

~  |Y=A+B*X

i | Param Value sd

E 8 A 0.04620 015192 .
v |p 1,00657 0,02424 :

o T

£ IR =099769 e -
g |sp=022239.N=10 &~

o P =1,2469E-10 i

=4 T
[as}

D |

-

X Beegetno ckpanera (B %0)

Puc. 70. I'padpuk 1 xo3pdunineHTs TMHEHHOM 3aBUCUMOCTH HAlAGHHOT'O KOJIMYECTBA
CKBaJICHA OT BBEJCHHOTO
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Ta6auna 23. Pe3ynbpTaThl aHAIM3a MOJICIIBHBIX CMECEH U UX CTaTUCTUYECKass 00padoTKa st
KOJIMYECTBEHHOTO ONPEJICIICHUs CKBAJICHA

Haiineno, B % nmo

Ne mon. BBegeHo ckBaJieHa, HaiineHo ckBaJjeHa, B
p-pa 5% % OTHOLICHHMIO K BBEICHHOMY
KOJIHYEeCTBY

1 1.01 0.965 95.54853
2 2.02 1.892 93.64743
3 3.03 2.995 98.83901
4 4.04 4.123 102.0572
S) 5.05 5.339 105.7191
6 6.06 6.449 106.4103
7 7.07 7.411 104.8188
8 8.08 8.221 101.7406
9 9.09 9.145 100.6075
10 10.1 9.839 97.41862
Cpennee 3nauenne, Z, % 100.6807

CrannapTHOE OTKJIIOHEHUE, S;, %0 4.23

OAHOCTOPOHHMI JOBEPUTENBHBIN HHTEPBAI 6.16

Az, % =1(95%,9) x5, = 1.833 x 5, =
CrcTeMarHyecKas morpermtocts 5 = | Z-100] 0.68

Jpyrue MeTpoJIOTHYECKUE XapaKTEPUCTUKU JIUHEHHON 3aBUCUMOCTH METOIUKH IIPUBEICHBI
B Tabu. 4.

Tabauna 24. MeTpoJioruueckue XapakTepUCTHKH JIMHEHHON 3aBUCUMOCTH ISt
KOJIMYECTBEHHOT'O ONPEJIEIICHNS CKBAJICHA

ITapamerpbl PesyabTaThl KpuTtepnu npuemiaeMocTu
b 1.00657 —
Sh 0.02424 —
a 0.04629 < 0.35 (BoImosiHsAETCS)
Sa 0.15192 —
s/b 0.221 < 0.7 (BbImONTHSIETCSI)
Sr 0.22239 —

W3 npencraBieHHbIX B Ta0n. 24 maHHBIX CIEAYET, YTO IPYTHe KPUTEPUH TMOKA3aTeNs
«JIMHEUHOCTH» METOAMKHU KOJIMUYECTBEHHOTO ONPECIICHUs CKBAaJIEHA B PACTUTEIbHBIX Maciax
cooTBeTCTBYeT TpeboBaHusM [V k aHanmuTudeckum Metoaukam Juist ciydas 10 % momycka
COJIepKaHus JICHCTBYIOIETO KOMIIOHEHTa B Auanazone ot 1 mo 10 %.

BenuunHa cymMMapHOi HEOTPEACICHHOCTH METOTUKU (Aps) CKIIAIBIBACTCS U3 BEIMYMH
HEOTIPECTICHHOCTH BCEX OIepaluil MpoOOMOAroTOBKH (Asp) M KOHEYHOH aHATUTHYECKON

ornepanuu (Arao):
Ans = Ao + A, .

Benmnunna HEOMPE/ICIICHHOCTH poOOIIOIrOTOBKH CKJIa/IbIBACTCSI u3
HEOTIPEICIICHHOCTH B3sATHS HaBecku uccieayemoro macia — 200 mr (0.1 %), cranmaptHOTrO
obpasua ckBaiena — 20 wmr (1 %), HeonpeneleHHOCTH OOBEMOB MEpHBIX KOJIO

BMectrMocThio 20 mit (0.23 %):
(Asp) = (0.1%+1%+2x0.23%)"?=1.03 %.
HeormnpeneneHHOCTh HEMOCPECTBEHHO aHATMTUYCCKOM OIepaliui, BKIFOYas OTICPAIIHIO
HAHECEHUS TMNMPOO0 W W3MCHEHHE WHTCHCUBHOCTH TSTCH, CCTECTBEHHO 3aBHCHUT OT
MHTCHCUBHOCTH OKPAaCKHM ISTCH CKBaJCHA HAa XPOMATOrpaMMax HMCIBITYEMbIX PacTBOPOB.
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[TosTOMy HEomnpeneIeHHOCTh KOHEYHOH aHAIMTUYECKOHN omnepanyuy OLEHUBAIU U CIIydaeB
C KOHIIEHTpauueil ckBaimeHa B Macine MmeHee 1 %, c kxoHueHTpammeidr okono 5 % u ¢
KOHIIEHTpalmei ckBaneHa okoio 10 % (puc. 63). XpomaTorpaMmbl HCIIBITYEMbBIX 00pa3IOB €
KOHIIEHTpaluel ckBajieHa B macine MeHee 1 % mpexacraBneHsl Ha puc. /1 m 72, a c
KOHIIeHTpanueit okosio 5 % — Ha puc. 73 u 74.

Puc. 71. M300paxkeHne TUIACTHHKH C XpPOMATOIpaMMaMH HCIIBITYEMOTO pacTBOpa
osuBKOBOro Macia (2, 5, 8, 11 u 14), pactBopoB cpaBHeHus ckBaieHa (1, 3, 4, 6, 7,
9, 10, 12, 13, 15) u pactBopurens (16)

All tracks @ 590 nm

FO00

[au]
5000 -
4000
300,0

200,0

1000 o

oo

[Rf]

Puc. 72. XpomatorpaMMbl UCIIBITYEMOTO pacTBopa (2, 5 8, 11 u 14), pacTBOpPOB CpaBHEHHS
ckBanena (1, 3, 4, 6, 7,9, 10, 12, 13, 15) u pactBopuress (16)

Puc. 73. V300paKeHne IIACTHHKH ¢ XpOMATOrPaMMaMH HCIIBITYEMOTO PACTBOPa Macia
amapanTa (2, 5, 8, 11 u 14), pactBopoB cpaBHenus ckBanena (1, 3, 4, 6,7, 9, 10, 12,
13, 15) u pactBopurens (16)
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All tracks @ 5490 nm
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Puc. 74. XpomarorpaMmbl UCIIBITYEMOTO pacTBopa macia amapanrta (2, 5, 8, 11 u 14),
pacTBOpoB cpaBHeHus ckBajiena (1, 3, 4, 6, 7, 9, 10, 12, 13, 15) u pactBoputes
(16)

Pesynbprarhl onpeneneHus IUIOMNAACH MUKOB U 3HAYCHUS KOA(D(UIIMEHTOB THUHEHHON
3aBHCUMOCTH, paCCUYMTAHHBIC JJIS1 PACTBOPOB CPAaBHEHMSI, IPUBEJICHBI B Ta0M. 25.

Tab6auna 25. Pe3ynbrarhl ompeaeneHus IUIOMIAACH NMUKOB M 3HAYCHHUS KOI(PPHUIIMEHTOB
JMHEWHOM 3aBUCUMOCTH, PACCYMTAHHBIE ISl PACTBOPOB CPAaBHEHHUS

Ilnomaay MUKOB Ilnomanu Ilnomaayu NMUKOB
Ne Tpeka Ha CKBaJIeHa HA NMHKOB CKBaJIeHa Ha
XpoMaTorpamMmmax XpoMaTorpamMmmax CKBaJIeHA Ha XpoMaTorpamMmmax
(puc. 63, 71 u 74) HCNIBITYEeMOT' 0 Xpo- HCNIBITYEeMOT 0
pacTBopa MaTorpamMmax  pacTBOpa MacJja ¢
0JINBKOBOT0 HCTIBITYEMOT 0 no0aBKoii
maciaa (oopa3zenr  pacTBopa Macja CKBaJIeHa
1) aMapaHTa (o6pasen 3)
(o0pa3en 2)
2 481.0 6087.3 21641.0
5 594.0 6317.1 21488.9
8 526.3 5918.6 22089.5
11 507.1 6052.9 21343.3
15 531.0 5971.0 20207.8
Cpennee 3navenue ( X) 529.88 6069.38 21354.1
CrangapTHOE OTKJIOHEHUE 41.87 153.6 699.2
(s)
OCO (%) 7.93 2.53 3.27
JloBepHTEIbHBIN HHTEPBAI 39.9 146.4 666.6
(Ay)
KoadpduumenTs! muueitHoi a=-275.62 a=-135.43 a=-609.5
3aBHCUMOCTH @, b 1 ux Sa=212.21 Sa = 284.9 Sa = 619.6
CTaHJIaPTHHIE OTKIOHCHHUSI b =1064.69 b=1125.24 b =2018.15
Sa, Sb sp =39.5 Sp = 44.27 sp=91.8

I1o »TuM 3HAYCHUAM paccunTaid KOHICHTpAalIuU U JOBCPUTCIIbHBIC HHTCPBAJIbI
COJICpKaHUs CKBAJICHA B TECTHPYEMbBIX 00pasiiax Macel:
obpazen; 1 — 0.76 + 0.45; obpazen 2 — 5.5 + 0.23; ob6pazer; 3 — 10.3 + 0.89.
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[TomydeHHble  3HA4YeHUS  CBUACTENBCTBYIOT, 4YTO  pa3paboTaHHas  METOIMKA
KOJIMYECTBEHHOI'0 ONpEJENICHUs] CKBaJeHa ¢ Maciax M xkupax MerogoM TCX mo3Boiser
IIPOBOJUTHL  KOJIMYECTBEHHOE OIPEIEICHUEe C MHUHUMAJIbHOM  HEOIPEICIICHHOCTHIO
aHamuTHYecKOi onepauuu B 4.2 %. YuuTbIBast T0, 4YTO HEONPEAEICHHOCTh TPOOOIOATOTOBKU
cocraBisger okoio 1%, nomydaeM, 4YTO MHHHMAalbHas CyMMapHas OIPeIeIeHHOCTh
METOIUKH cocTaBisier okojo 4.4 %. DTu 3HaueHHS COOTBETCTBYIOT TpeboBaHusM ['OY
TOJIBKO K METOJIMKaM ONpEACTICHHs PUMECEH, MOITOMY pa3paboTaHHON METOAMKOM BIIOJTHE
MOXKHO ycCTaHaBnuBaTh (akT (anpcudukanum mnpemapara, HO B TeX CIydasx, Korja
TpeOyloTCS pe3ynbTaTbl € MEHBIIMM 3HAYEHHEM HEONPEICNCHHOCTH, HE00X0AUMO
UCII0JIb30BAaTh JAPYroMl AHAIMTUYECKUH METOJ WM IpH Hcnosb3oBaHuM Mertoga TCX
IIPOBOJIUTH KAIMOPOBKY B O0Jiee Y3KOM JIMana3zoHe KOHIIEHTPAIUil CKBaJleHa.

7.2. Xpomamoepaguueckue memoowt ¢ monoepagusx I @Y na JIPC (TCX, BOXKX, I'X)

KosiekTuBOM COTpYIHMKOB HAay4yHOI'O HalpaBiieHUsl «JIeKapCTBEHHOE pPacTUTEIILHOE
ceipbe» ['ocynapcTBenHOi PapMakonen YKpauHbl 0] PyKOBOJCTBOM JIOKTOpa (apM. HayK
AT KotoBa Ha ocHOBaHMM 0000meHnus ombita  EBponeiickoit ~ ®dapmakonew,
I'ocynapcrBennoit ®@apmakonen CCCP, PykoBoacts Esponeiickoro Corosza 2007 r. [169] u
COOCTBEHHBIX HAYYHBIX MCCJIEIOBaHMIA KauyecTBa OTEUECTBEHHOI'O JIEKApPCTBEHHOI'O
pactutensHoro ceipbst (JIPC) pa3paboraH HayuHBIH alrOpuTM BBEICHHS TPEeOOBAaHHH K
odpopmieHnto MoHorpaduii Ha JIPC B I'®Y [170-172]. Ha ocHOBaHMH 3TOTO aaropuTma
npenoxkeHo BBeaeHue B @Y koMmiiekca He0OX0AUMBIX OOIIMX U YacTHBIX ctateit Ha JIPC,
KOTOpBIE COCTABJIAIOT OCHOBY cTanaptusanuu JIPC B Ykpaune.

Corpynuukamu [Tl «YHO®I[» npu ywyactuu cneuuanuctoB psga kadpenp HDaV u
npeanpustuii-usroropureneit  JIPC mnpoBeneHbl HcciaenoBaHMs, IO3BOJIMBIIME BBECTH
xpomatorpaduyeckue Metonbl B 90 monorpadusx 'OV na JIPC (u3 Hux -38 -BOXKX, 7-
I'X) mo pazpaborannomy A.I.KOTOBBIM anroputmy.

IToaxoasl Kk aTTeCTANMH PACTHTEIBHBIX IKCTPAKTOB B KadecTBe PCO I'DY nas
uneHTupukanuu meroaom TCX [175]

M3ydyeHbl NoAxXoabl K CTaHAAPTH3ALMU JIEKAPCTBEHHOTO PACTUTEIBHOIO CBIPbS B
BeAyIuX (papmakornesx, B 4aCTHOCTU MpUMEHEeHHEe papMaKoNeHHbIX CTaHAaPTHHIX 00pa3loB
(®PCO) nns mpeHTH(UKAIMK B TeCTaxX C MCIOJIb30BAaHHMEM TOHKOCIOWHON XpomaTorpaduu
(TCX). BersicHeHO, 4TO 3aTpaThl Ha 3aKyIKY BEIIECTB-CBHJICTENEH Y €BPOIEHCKUX (GUPM, B
ToM uncie u y EBpometickoit ®apmakonen (E®), mocTaBAT 107 COMHEHHUE pEasbHBIH
(apmakonelHbI KOHTPOJIb KAUYeCTBA MHOTHX PACTUTENIbHBIX MIPENapaToB B YKpauHe.

Ha mnpumepe »sxuHanen NOypHypHOHl SKCTpakTa W SXHMHALEH OJIEHOH O3KCTpakTa
pa3paboTaHbl HallMOHAIbHbIE MOJXO/bI K aTTECTAllUM JaHHBIX IKCTPakToB B KayecTBe PCO
locynapctBennoit  ®apmakonen Ykpaunbl (['®Y) s mpoBeldeHHs — UCTBITAaHHNA
«Inenrndikamis C 1 E» u «lami Bugu Echinacea ta Parthenium integrifolium» meronom
TCX B cootBercTBHM ¢ MOHOTpadueit [ DY «Exinanei nypnypoBoi KOpeHi».

[TpoBenenusie uccnenoBanus [174, 175] mokasanu, yto wcnosb3oBaHue jJaHHBIX DPCO
oy MIO3BOJISIET 3aMEHUTh JIOPOrOCTOALINE BELIECTBA-CBUIETEIN (N-
U300yTHIIIOIEKOTETPadHAMU/, [IMHAPHH, 3XWHAKO3MM), 00ECIeYrBasi IIPH 3TOM JOCTOBEPHYIO
UJICHTU(UKAIIMIO TEX )K€ KJIACCOB COSIMHEHHI B ChIpbe, 4To U B ED (cxemsr 1 u 2).

ITpennoxken anropurM mnonydeHuss u arrecrauuun  @CO 'OV pactuTenbHbIX
HKCTPAKTOB, B paMKaxX KOTOPOr0 HEOOXOIMMO M3y4aThb TaKHe BOIPOCHI: KOMIIOHEHTHBIN
coctaB naHHoro ®CO B ycCIOBUSAX METOAMK, BBIOOp KOHIEHTPALUU PACTUTEIBLHOTO
9KCTpaKTa Iepel HUCIOJIb30BaHHMEM B METOJUKE, pa3paboTKa MpOOONOArOTOBKH JUIS
oOecrieyeHHs] TOJIYYEHHUs] BOCHPOM3BOJUMBIX PE3YJIbTATOB, OJHOPOAHOCTb, CTAOUIBHOCTb,
dacoBka, ycioBus xpanenusi, Mmapkuposka OCO.

406



Cxema 1. PacnonosxeHue 30H Ha TOHKOCIOHHOHM xpomarorpamme @CO sxuHarien OieaHoi
IKCTpaKkTa B YCJIOBHUSX TpoBeneHHs wucnbiTanus «lHmi Buaum Echinacea Ta
Parthenium integrifolium» (ITnactuaku TCX ¢ cunukarenem, moaBwkHas ¢asza —
MypaBbHHas KucioTta P —imkiorekcan P-atunanerar-romayou 0,9:3:6:24)

BerH}IH YacCThb INIACTUHKHU

ko(elinas kuciora:
WHTCHCUBHAS CUHSS
¢bayopecuupytromas 30Ha
[UHAPWH. MHTEHCUBHAS
3eJICHOBaTast
Gbayopecuupytromas 30Ha
AXUHAKO3UJI. MHTCHCUBHAS
3eJICHOBaTast
bayopecupyromas 30Ha

ciabasi cCHHe-3eleHast
bayopecupyomas 30Ha

cnabast CHHSS
bayopecrupyomas 30Ha

WHTCHCUBHAS 3€JICHOBATAs
bayopecrupyomas 30Ha
(9XMHAKO3UT)

HMHTCHCUBHAs1 CUHC-3CJICHas
dyopeciupyromas 30Ha

cuHss Gyopecuupyromas
30Ha

PactBop cpaBHeHus ED

PactBop ®CO I'DY
dXUHAIEH OJeTHON
skctpakta (0,04 r B 5 mu

METaHOJIa IPUHAHECEHUH
10 mx)

Hcnsityemslii pactsop ED

Cxema 2. Pacriosio’)keHre 30H Ha TOHKOCHIOWHOM xpomaTtorpamme @OCO sxuHanen

NypPIypHOH OSKCTpakTa B YCHOBHSX mpoBeAeHuss wuaeHtupukamuun E u C
(ITnactunku TCX ¢ cunukareneM, HOABMKHAs (a3a — MypaBbHHAs KHUCIOTa
0e3B01HAsI-BOAa-METHIIITHIIKeTOH-9THiareTat 3:3:9:15)

Wnentuduxanus E Wnentuduxanms C
BepxHsist yacTh INIACTHHKU BepxHsist yacTh INIACTHHKU
CHHEBATO- CHHEBATO- KoelHas WHTEHCHBHAs | UHTCHCHBHAS
¢uonerosas ¢uonerosas KUCIIOTA! CHHe-3€JIeHas | CHHe-3eJIeHas
30Ha 30Ha WHTEHCHBHasA | ¢uiyopecuupy | ¢ayopecuu-
CHHSIS Iol1as 30Ha pyromas 30Ha
(hiryopecuupy
Iol1as 30Ha
B - ¢uonerosas ¢uonerosas
CUTOCTEpHUH. HJIn po30Bad HJIn po30Bad
¢uonerosas 3oHa (B- 3oma (B-
WIn CHTOCTEPUH) CHTOCTEPUH)
po30Bas 30Ha
N- cepoBaro- cepoBaro- LUUHAPHH:
n300yTUIIIOAE | CHUHSS CHHSISI 30Ha WHTEHCHBHAA | CHHSA CHHSIS
KaTerpa’Ha- 30Ha (N- (N- 3eleHOoBaTas ¢yopec- ¢ryopecuupyto
MU nzo0ytmingone | uzo0yruwingone | guayopecuupy | mupyomas m1as 30Ha
cepoBaTo- Ka- Ka- ol1as 30Ha 30Ha
CHHSSI 30Ha TETpa’HaMKI) | TETpa’dHAMUL)
9XHMHAKO3M/I!
WHTEHCUBHAS
3eleHOoBaTas
hiryopecuupy
ol1as 30Ha
PactBop PactBop ®CO | UcneiTyemsiii | PactBop PactBop ®CO | HcnbITyeMbli
CpaBHEHUSA I'®Y s>xunanen | pactsop ED CpaBHEHUSA I'®Y s>xunanen | pactsop ED
ED MypIypHOH 3KC- ED MypIypHOH 3KC-
tpakrta (0,1r B tpakrta (0,025 r
5 M1 MeTaHOJIa B 5 M1 MeTaHOa
MIpU HAHECEHUU MIpU HAHECEHUHU
50 mK) 10 mk)
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Pa3zpaGoTanHble MOAXOAbl MPUMEHEHBI B Xone arrectanuu ABeHaguatu ®CO ['OY
pPacTUTENBHBIX HKCTPAKTOB, BBEIEHHBIX B METOAMKM 12 HaIMOHAIBHBIX dYacTell u
HaIMOHAJIBHBIX MOHOTpaduii [DY.

7.3. @apmakonetinvie cmandapmuvie 0opasyvl (PCO) — nooxoo k ammecmayuu
akcmpaxkmog 6 kavecmee @PCO I'DY ona udenmugpuxayuu memooom TCX. Ilpoepamma
npogeccuonanvnozo mecmuposanus (I1I1T)

PazButue xpomartorpadMueckux MeETOJOB, KaKk M JPYrUX METOJOB aHajlu3a
JICKapCTBEHHBIX ~ CPEACTB  CIIOCOOCTBOBAJIO  CO3JAHHUI0O B YKpauHE  CHUCTEMBI
dapmaneBTHYeCKUX cTaHmapTHbIX 00pasuoB (PCO) B COOTBETCTBUM C KOTOPOH
dapmanesrnueckum CO sBusercs CO, BBeaeHHBI B JeiicTBue locynapcTBeHHOU
dapmakoneeit  Ykpaunsl (I'®Y) wmm  Espomeiickoii  ®apmaxoneeir  (EP), wu
kBamuuuupytorcss kak CO cocraBa BemectBa @CO uCHONb3yeTcs MPH BBHITOJHEHUH
aHaJM3a Mo BceM Mokasaressim kadecta JIC. B xpomarorpaduyeckux MeToaax aHanusa Juis
uaentuukanu bAB, KonndyecTBEHHOTO coiep KaHus, ONPEACICHUN IPUMECEH.

Jns  nekapcrBeHHoro pactutenbHoro cbipbs  (JIPC) wu  ¢uronpemaparoB CO
UCHOJIb3YIOTCS JUIsl onpenenieHuss koMrnoHeHToB bAB B JIPC u roToBbIX J€KapCTBEHHBIX
CPEACTB PACTUTENBHOTO MPOUCXOXKACHUsA. MMM MoOryr ObITh MapKepbl-BelecTBa,
cogepxamuecs B JIPC u wucnonb3yemble sl HUASHTU(DUKAUUM M KOJIWYECTBEHHOTO
orpezielieHus: HenocpeacTBeHHO BAB, a Taxke cranmapruzoBaHHble SKCTpakThl (B TCX un
BOXX mis unenrudukanuu JIPC u puronpenapatos).

PaGoune cranmaptHeie oOpasiel (PCO) — cranmaptHeie 0Opasibl MPEINPUSTHH,
arrectoBanHble [Tl «YKkpanHCKHN HAay4YHO-DKCHEPTHBIM IICHTP KauecTBa JIEKApPCTBEHHBIX
CPEJIICTBY.

Homenknarypa ®CO TI'®dY B HacTosmuii MOMEHT HacuuThiBaeT cBbimie 500
HalMEHOBAHUM.

Bce ®CO TocymapcrBennoit ®apmakonen Ykpaumnel (['®@Y) compoBoxmaroTcs
cepTU(HUKATOM, B KOTOPOM YKa3bIBa€TCS HEOIPEIeIEHHOCTh aTTECTOBAHHOIO 3HAYEHUs
(ecmu CO mpenHa3HaveH JJisl KOJIMYeCTBeHHOro onpexaencuus) [169]. Ilpu artrecrarmu
dapmaneBtruecknx CO B YkpauHe MPUHATO UCIOJIb30BATh NMPUHLUI HE3HAYMMOCTH. DTO
03HAYaeT, YTO HEOINPEAEIEHHOCTh arTecToBaHHOro 3HadeHus kak @CO, tak u PCO noskHa
coctaBiATh He Oosiee 0,32 OT MakCHUMaJIbHO JIOIMyCTUMOM HEONPEAEICHHOCTH PE3yJIbTaTOB
ananu3a [170]. Mcnonp3oBaHue AaHHOTO NPHHIMIIA MO3BOJIIET HE YYMTHIBATH B OanaHce
HEONpE/ICIICHHOCTEH pe3ynbTara aHajiu3a HeolpeAeleHHOCTH, cBsizaHHble co CO (kak c
®CO, tak u ¢ PCO). D10 CyIIECTBEHHO YNPOIIACT MPOLEAYPY OLCHKH HEONPEIACICHHOCTH
i mabopaTtopuii, a Takke obecneunBaeT B3aumozamenseMocts PCO I'dY ¢ ®CO apyrux
dapmakomneii [170].

TectoBbie o6Opasupl (TO) — ans mpoBeneHUS HPOTPAMMBI  MPOPECCHOHATBEHOTO
TecTupoBanus jabopatopuit, 10 paynnos xoroporo nposeneHo I'Tl «YkpaunHckuil HaydHO-
HKCHEPTHBIN IIEHTP KauecTBa JIEKApCTBEHHBIX CPEIACTB», B T.4. U 3 payHJa IO TECTOBBIM
obpaznam a1 BOXKX u TCX. TO moryr ObITh HCIOJIB30BaHbI Ja00PATOPUSIMU KOHTPOJIS
KayecTBa JJIs MPOBEIEHHUs BHYTPHUIA0OPATOPHBIX MPOLEAYP TECTHPOBAHUS MNEpCOHala U
BHYTpUIa00paTOPHOM OLIEHKU KauyecTBa.

C uenbl0 OLEHKU YpPOBHS KOMIICTEHTHOCTH KaK OTJEJBHBIX JIaOOpaTopuil KOHTPOJIS
Ka4yecTBa JIGKAPCTBEHHBIX CPEJCTB, TaK M BCEW cHCTeMbl JabopaTopuil B LIEJIOM B YKpauHe
co3nana Ilporpamma IIpodeccuonansnoro TectupoBanusi (III1T): aTrecramnus TECTOBBIX
obpasuoB (TO), xputepuu oleHUBaHUWS, aHamM3 pesyabratoB [172]. U3 10 paynmos
[Tporpammbr 6, 7 payHIsl BKIIOYAOT TeCTUpOBaHUE MpuMeHeHHs Mertona TCX mns
onpeneieHus mpuMecei B TecTOBBIX oOpasuax, a B 9 payna IIIIT BoepBble BKIIOUEHO
TECTUPOBAHUE MO MokaszatensaM «Mnentudukarus» ¢ npumeHenuem meroga TCX [173-175].
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Henpro IIIIT sBnseTrcs BBISABICHUE HENOCTATKOB B JACSATEIBHOCTH KOHTPOJBHBIX
nabopatopuii. [Ipu npoBeaeHuu 6 U7 payHIOB IO ONPEAEICHUIO BU3YaJIbHOM M YHMCIOBOM
ouneHku cojepxkanus npumeced B TO meromom TCX BBIABIEHO, YTO PpE3yJIbTAThI
OOJIBIIMHCTBA J1A0OPATOPUII-yUaCTHHIL CTAaBST MOJI COMHEHHE UX BO3MOXHOCTh MPOBEJCHUE
aHajM3a W pa3pabOTKU METOAUKU ¢ MpUMeHeHueM storo merona. Ilposenenue INIIT mano
BO3MOJKHOCTh YCTAaHOBHMTH MpOOJEMBbl B TNpOBEACHMM HccienoBanuii MerogomM TCX u
3aIJIaHUPOBATh JUIA KaXI0W M3 J1ab0paToOpHil MpoBEeAEHUE KOPPEKIIMOHHBIX JACHCTBUH Ui
oOecrieyeHns KauecTBa padoT, BBINOIHAEMBIX JJAOOPATOPUSMHU C BBITIOJHEHUEM TpeOOBaHUN
Hannexxamieit nmponsBoactBeHHo# npaktuku (GMP).

Ha ocHOBaHuM aHanu3a MOJY4YEHHBIX Pe3yabTaToB 9 payHIa MpeiokKeHbl H3MEHEHUS
nokazarene «Mnenrtudukamus» B MoHorpadpuu «llunpodrokcanuna TabneTku» Uit
BKJIIOUYEHHUE BO 2-¢ u3fanue ['OY.

OTMeTUM TMOJIOKUTENBHYIO TEHJEHIMIO MpoOsieMbl ¢ BhimosHeHHeM aHanu3a TCX B
1esnoM 1o (apMaleBTHYECKONH OTpacid M HEOOXOIMMOCTh BKIJIFOYEHHS TECTUPOBAHHS IO
JJaHHOMY MeTony B nocnenyromue paysaast [T, kak u o npyruMm merogam.

OnenuBass nposenenue IIIIT cnenyer noguepkHyTh €€ pPOJb B MOBBILIEHUU
KBaJTM(HUKALUKA COTPYIHUKOB J1a0OpaTOpUil KOHTPOJS KadecTBA, YTO CIIOCOOCTBYET Kak
BHEJIPEHUIO JIEKAPCTBEHHBIX CPEJACTB, TAK U BBIABICHHUI0 HEKAYECTBEHHOW IPOAYKLHMHU U
¢danscudukaro. OtmernM, uTo eciau B nepBbix payHaax IIIIT ywyacTBoBanmu TONBKO
7a0opaTOpUy  TEPPUTOPHATBHBIX TOCYIAPCTBEHHBIX WHCHEKIMA M YHOJHOMOYEHHBIX
nabopatopuii W JabopaTOpUM KOHTPOJISA KauyecTBa OTHENBHBIX (hapMaleBTHUECKUX
npeanpusaTui, To B gaapHeimmx paynaax [T npunsnamu yuactue nabopaTopuu KOHTPOJIS
Ka4yecTBa JICKApCTBEHHBIX CPEACTB M3 CTPaH OJMKHEro 3apyOeskbsi, UTO OKa3bIBaeT BIHMSHHE
Ha JKCIIOPT-UMIIOPT JIEKAPCTBEHHBIX IIPENapaToB.

B 9 paynn IIIIT BhnepBele BKJIIOYEHO TECTHPOBAHHWE IO  IOKA3aTeNsIM
«Mnentudpukanus» ¢ npumenenueMm merona TCX. Ilposenena arrectanus TO c¢ yuetom
pa3paboTaHHBIX IOJIXOJIOB, ONpPEAEICHbl KPUTEPUU OLIEHHWBAHHS PE3yJbTaTOB YYaCTHHUKOB
TECTUPOBAHUS.
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XPOMATOI'PA®IYHI METOJIHU Y CTBOPEHHI TA KOHTPOJII
JIKAPCBKHX 3ACOBIB B YKPAIHI

B.II. I'eoprieBcbkmii

I «Vxpaincokuil Haykosuii (hapmaxoneunuti yenmp aKocmi HiKapcbKux 3acooie»
61085, Xapxis, eyn. Acmponomiuna, 33, bekas1937@mail.ru

IIpeocmasnenuti KOpomkuti 02150 iCMopii CMEOPEHHs XPOMamozpapiunux memooig y
XIMIYHOMY AHANI3I.

Posenanymo meopemuuni ocrosu cmaunoapmuzayii XpomamozpagiuHux memooie
(TLLLX, BEPX, I'X, MPX).

Ha xonxpemHux npukiadax nokasamo 3acmocy8aHHs KOHCHO20 3 XPOMAMocpapiuHux
Memooi6 npu KOHMPOIL AKOCMI TIKAPCbKUX 3ac00i8 i IIKapcbKoi pOCIUHHOT CUPOSUHU.

Biosnauena supiwanvua ponv xpomamozpagiuHux memooié npu  aHATIMUYHOMY
3abe3neuenti papmayesmuunoi po3pooKuU.

CHROMATOGRAPHIC METHODS IN THE CREATION AND CONTROL
DRUGS IN UKRAINE

V.P. Georgievski

State Enterprise "Ukrainian Research Center Pharmacopoeial quality of drugs™
61085, Kharkov, st. Astronomical, 33, bekas1937@mail.ru

A brief overview of the history of chromatographic methods in chemical analysis is
presented.

The theoretical bases of standartization chromatographic methods (TLC, HPLC, GC,
MLC) are shown.

The specific examples are illustrate the using of chromatographic methods for quality
control of medicines and medicinal plants.

Awarded the crucial role of chromatographic methods for analytical support
pharmaceutical development.
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