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Pe3slome

BeepeHme. KypkymnHouabl ABAAIOTCA NPUPOAHBIMU NONANGEHONbHBIMA KPacUTeNAMU, UMEWMMI WNPOKNIA CNeKTp papMakonornyeckom
aKTMBHOCTW. [InA onpefeneHna KypPKYMWHOWAOB MCMONb3YIOTCA Kak COBPEMEeHHble, Tak 1 Kaccuueckne metofbl aHanusa. OgHako npobnema
aHanm3a KypKyMUHOW[OB B COCTaBe PacTUTESNIbHbIX U NeKapCTBEHHbIX 0ObEeKTOB OCTaeTCA aKTyasbHOW. MeTof aHanusa KypKyMUHOU[OB
[OMKeH 6blTb SKOHOMNYECKW JOCTYMHbIM, HO B TO Xe Bpema obecrneunBaTb pasfeneHrie KOMNOHEHTOB ANIA BO3MOXHOCTU NX MAeHTUdMKaunm
N KONMYeCTBEHHOWN OLEeHKMW. B HacToswwel paboTe B KauecTBe TakOro MeTofa MUCMoNb30BaH KanumniapHbli snektpodopes (HPCE) B BapraHTe
MULLENAAPHON NEeKTPOKNHETNYECKON XpomaTorpadum ¢ AMOAHO-MaTPUUHbIM AeTeKkTposaHuem (MEKC/DAD).

Llenb. Llenbio HacToALlero aHanusa ABNAETCA BbIOOP ONTUManbHbIX YCIOBUI pasfieneHns KypKyMUHOUAOB C UCMOMb30BaHEM KanuanapHOro
anekTpogopesa B BapraHTe MULIE/UTAPHON 311EKTPOKMHETNYECKOW XpoMaTorpapuu.

MaTepumanbi u meToabl. PasfieneHne KypKyMUHOVAOB NMPOBOAWIN Ha Nprbope AndA KanunnapHoro snekTpogopesa — Agilent 7100 CE ¢ guoaHo-
MaTPUYHbIM ETEKTOPOM 1 CUCTEMOI KOHTpONA 1 cbopa AaHHbix Agilent ChemStation. B kauecTBe anekTponuTa ncnonb3osaH 6opaTtHbii bydep
(20 MM, pH 9,3) c pobaskon fopeunncynbdarta HaTpua — SDS (30 MM) B cooTHoweHuAX 1:1. BBog Npobbl ocylecTBAANCA rMAPOANHAMUYECKM
cnoco6om — 50 mbap/3 cek, HanpsXeHve Ha anekTpode — +25 KB, KanunnAp KBapueBbld — L3¢¢./L06m.: 30/40 cm, ID =50 pm, TemnepaTtypa
Kanunnapa - +20 °C. BbixOA KypKyMMHOWAOB KOHTPONMPOBANM Mpu AVHE BOJHbI ANOJHO-MATPUYHOrO AeTekTopa — A =425 HM/4 HMm,
pedepupyemasn gnunHa BoaHbl 360 HM/100 HM.

PesynbTtaTtbl n 06cyxpaeHne. KypkymnHonabl B 6opatHom bypepHom pactBope ¢ fobaBKkor SDS npakTuueckn He pasfaenaioTca, YTo CBA3aHO C
BbICOKOW aKTUBHOCTbIO NeKTPOOCMOTUNYECKOrO NOTOKa, ANA NofaBieHnA KoToporo fobasnanca cnmpT 3TUnoBbin 95%-. B xoae nccnegosaruin
yCTaHOBJIEHO, UTO fob6aBKa CnMpTa 3TUNOBOro B KonnyectBe 20 % NO OTHOWeHMIO K 6ydepHOMY pacTBOpy Mo3BonseT pasfenAaTb CMecb
KYPKYMUHOUJOB.

3aknwueHune. Taknum o6pa3om, NofobpaHbl YyCNOBUA ANA pa3geneHns CyMmbl KypkymuHounpos metogom HPCE B BapuaHTe muuennapHomn
3NeKTpoKMHeTuYeckon xpomartorpadum (MEKC). YcTaHOBNeHo, uTo AnA pasfefieHnsa KypKYMWHOWAOB AaHHbIM MeTOAOM Heo6Xoammo
MCMONb30BaHME 3M1eKTPOMNTa, COCTOALLEro U3 CMecu paBHbIXx 06bemoB 6opaTHoro bydepa (20 mM) n gogeumncynbdata HaTpua (30 mM) u
cnupTa 3TUnoBoro B Konmyectse 20 % oT obbema snekTponuTa. [lanbHelillee yBenmyeHne KOHLEHTPaLMKU CMpTa STUI0BOMO B 31eKTponuTe
HellenecoobpasHo, MOCKOJIbKY MOXET OTPULLATENIbHO BINATbL Ha CTabUIbHOCTb MULIENJT.

KnioueBble cnoBa: KypKyMUHOWAbI, KaNnUIAAPHbIA 3nekTpodopes, MULEeNAPHAA NeKTPOKNHeTUYeCKas XpomMaTorpadus, AUOAHO-MaTPUYHBI
neTekTop

KOH¢J1IIIKT MHTEpecoB. ABTOpPbI AEKNapupyloT OTCYTCTBNE ABHbIX N NOTEHUWANbHbIX KOH(I)J'IMKTOB NHTEpPECOB, CBA3aHHbIX C ny6n|/|Kau|/|e|7| HacTosLen
CTaTbW.
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Abstract

Introduction. Curcuminoids are natural polyphenolic colorants with a wide spectrum of pharmacological activity. Modern hybrid and classical
methods are used for the determination of curcuminoids. However, the problem of the analysis of curcuminoids in the composition of plant and
medicinal objects remains relevant. In this work, capillary electrophoresis (HPCE) in the variant of micellar electrokinetic chromatography with
diode array detection (MEKC/DAD) was used as such a method.

Aim. The purpose of this analysis is the choice of optimal conditions for the separation of curcuminoids using capillary electrophoresis in the form
of micellar electrokinetic chromatography.

Materials and methods. Separation of curcuminoids was carried out on an Agilent 7100 CE capillary electrophoresis instrument with a diode array
detector and an Agilent Chem Station monitoring and data acquisition system. Borate buffer (20 mM, pH 9.3) with the addition of sodium dodecyl
sulfate — SDS (30 mM) in ratios of 1:1 was used like the electrolyte. The sample was injected hydrodynamically — 50 mbar/3 sec, electrode voltage
is +25 kV, quartz capillary - total capillary length/effective capillary length = 30/40 cm, ID =50 pm, capillary temperature +20 °C. The output of
curcuminoids was monitored at the wavelength of the diode-matrix detector -\ __ =425 nm/4 nm, the refereed wavelength is 360 nm/100 nm.
Results and discussion. Curcuminoids in a borate buffer solution with the addition of SDS are practically not separated, which is associated with
a high activity of the electroosmotic flow, to suppress which 95 % ethyl alcohol was added. In the course of research, it was found that the
addition of ethyl alcohol in an amount of 20 % relative to the buffer solution makes it possible to separate the mixture of curcuminoids.
Conclusion. Thus, the conditions for the separation of the total curcuminoids by the HPCE method in the variant of micellar electrokinetic
chromatography (MEKC) were selected. It has been established that for the separation of curcuminoids by this method, it is necessary to use an
electrolyte consisting of a mixture of equal volumes of borate buffer (20 mM) and sodium dodecisulfate (30 mM) and ethyl alcohol in an amount
of 20 % of the electrolyte volume. A further increase in the concentration of ethyl alcohol in the electrolyte is unreasonable, since it can adversely
affect the stability of micelles.
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BBEJEHUE

KypKymrHouabl npefcTaBnsaoT cobon ocobyio rpyn-
ny nonMdeHONbHbIX COeAVHEHUI pPacTUTENbHOro MNpo-
VNCXOXAEHWS, B OCHOBE CTPYKTYPbl KOTOPbIX NEXUT CUC-
Tema guapurenTtaHa. B ocHoBe avapunrentaHoBom cuc-
TEMbl JaHHbIX (EHOJIOB JieXaT ABE MOJIeKysbl ¢pepyno-

Haa dopma KypKymMrMHOMZOB oOpasyeT efuHyl conps-
EHHY0 XpoMOGOpHY cucTeMy, CrleCcTBUEM YEro
ABNAETCA NPUCYTCTBME Y HUX APKO-XKeNTon okpacku. Mo-
3TOMY KYPKYMWHOWAbI MCMOJIb3YIOTCA KaK BaKHble Mu-
WeBble U TEKCTWIbHble Kpacutenu. [OMMMO NUrMeHT-
HOW pOnu, ANA KYPKYMUHOMAOB XapaKTepeH Lenbii pag
LEeHHbIX dapmaKkonornyeckux cBoncTB. OnucaHbl KX

BOW KMCNOTbI, CBA3aHHble MeXAy coboii yepes meTune-
HOBbIA MOCTUK. KypKyMMHOMADBI BKIIOYAIOT CaM KypPKYMUWH
1 HEeCKOJIbKO ero Mpoun3BOAHbIX, B MEPBYIO ovepeab Aes-
METOKCUKYPKYMUH 1 O61CAE3METOKCUKYPKYMUH. EHONb-

aHTMOKCMAAHTHbIE CBOWCTBA, MPOAB/AEMbIE 3a CYET CHU-
XKeHuns BblpabOTKM aKTMBHbIX GOpPM KuMcropoda B opra-
HW3Me BCNeACTBME MOAAEPXaHUA AeATeNbHOCTU ¢ep-
MEHTOB-aHTVOKCUAAHTOB, TakUX KaK CyrnepoKCuaancmy-



Ta3a, KaTanasa WM rnyTatMoHnepokcmupasa. Takxke Kyp-
KYMUHOMAbI in VivO OKa3blBalOT OHKOMPOTEKTOPHOE
[eicTBMe NOCPeacTBOM MHAYKUMM arnonTo3a U UHrmbu-
poBaHMA KneTouyHoro uukna. OnncaHo runoxonecrepu-
HemMuyeckoe AeiCTBUE KypKYMUHOWMZOB NyTEM CHUMKEHUA
ypoBHA xonectepuHa v JIMHI B KpoBu. Takxe KypKymu-
HOMAbl CTUMYNMpPYeT BbIPabOTKY enuum v NpoABAAT
racTponpoTEKTPOHOe AeliCTBUE, YBENMYMBAA CeKpeLmio
MYyLMHa B enyake. Kpome BbllenepeunciieHHoro, Kyp-
KYMUHOWbI CHWXalOT Pe3nNCTEHTHOCTb OpraHmM3ma K
rNoKO3€, TEM CaMbIM YyuLlas yrneBoAHbl o6meH [1-3].

AHann3 KypKyMMHOWZOB, @ MMEHHO UX pasfeneHune
1 onpepesieHne B COCTaBe PACTUTENbHbIX OObEKTOB, MNKi-
LieBbIX MPOAYKTOB U JIeKapCTBEHHbIX MpenapaTos, npes-
cTaBnAeT coboi AOBOMBbHO CIOXHYIO 3afauy, MOCKONbKY
[aHHble KOMMOHEHTbI 6/IN3KM MO XMMUYECKOMY COCTaBy
M NNOXO Pa3fenalTca B YCIIOBUAX Pa3fNYHbIX BapuaH-
TOB XpoMmaTorpapuyeckoro aHanusa, Yto 3aTpyaHAET ux
aHanu13 no oTAeNbHOCTL.

Ona ux onpefeneHna B pasfinyHbiXx obbeKTax npes-
NOXEH Lenblil pAf COBPEMEHHbIX U KacCMyeckux me-
TOHOB aHanm3a. B uncne coBpemeHHbIX METOAOB, B Nep-
BYIO ouepefib ciefyeT yNoMsHYTb BbICOKOIPDEKTUBHYIO
XNIKOCTHYIO XpomaTorpaduio (BIXKX) [4-6] ¢ pa3nuuHbl-
MW BapuiaHTaMK [EeTEeKTMPOBaHMA: MaCC-CNEKTPOMETpU-
yeckum (MS), guopHo-maTpuuHbim (DAD). Cpegn Knac-
CUYECKNX BapWaHTOB WCCNeAoBaHUA WUCMOSIb30BaNnCh
NK-cnekTpockonua ¢ Pypbe-npeobpasosaHuem (FTIR) [7],
Y®-cnektpockonusa (UV spectroscopy) [8], ApepHbI mar-
HUTHbIN pe3oHaHC (NMR) [9] n BbicokoaddeKTMBHASA TOH-
KocnoHaa xpomatorpadua (HPTLC) [10].

Takum o6pa3om, coBpeMeHHble xpomaTorpaduuec-
Kue MeTofbl, B nepByto ouepeab BIXKX, no3sonatoT onpe-
LenAaTb KypKYMUHOWAblI MO OTAENbHOCTU, OAHAKO Tpe-
OylOT C/IOKHOTO, [OPOroCTOALLEr0, MaNofOCTYMNHOro
o6opynoBaHuA. CnekTpasibHble MeToAbl GonblUe MOAXo-
AT ONA KONWYeCTBEHHOro onpeesieHna CyMMbl KypKy-
MUWHOMAOB, HO He rofATca AnA onpeaeneHus OTAENbHbIX
KOMMOHEHTOB.

Takum obpasom, Npobnema aHanM3a KypKyMUHOUIOB
B COCTaBe pPACTUTENbHbIX U NEKAPCTBEHHbIX OOBHEKTOB
ocTaeTca aKTyanbHOW. MeTop aHanmsa KypKyMUHOWMAOB
JONMXeH OblTb SKOHOMMYECKU AOCTYMHbIM, HO B TO e
Bpema obecrneumBaTtb pa3genieHne KOMMOHEHTOB AfiA
BO3MOXHOCTU WX WAEHTUPMKALMM U KONMNYECTBEHHOW
OueHKU. Hamm B KauecTBe Takoro ajfibTepHaTUBHOMO Bbl-
COKOI)OEKTUBHOM KUAKOCTHOM XpomaTorpadpum me-
TOAA MCMOMb30BaH KanunnapHbli anektpodpopes (HPCE)
B BapuaHTe MULEIAPHON 3NEKTPOKMHETUYECKOWN XpPO-
MaTorpadu ¢ AMOAHO-MATPUYHBIM [EeTEKTUPOBAHUEM
(MEKC/DAD).

B 3TO CBA3M Lenblo HacToALero aHanmsa ABnsAeT-
€Sl BbIOOP ONTMMaJIbHbIX YC/IOBUIA Pa3feneHust KypKymu-
HOMAOB C MCMONIb30BAHVEM KaMWANSPHOIO 3neKTpodo-
pe3a B BapuaHTe MULENIAPHON 3NeKTPOKMHETNYECKON
XpomaTtorpadpuu.
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MATEPUAJIbI U METO/ADbI

B kauectBe ob6beKkTa aHanm3a MCNONIb30BaH CyXoW
SKCTPAKT M3 KOPHEBULY, KypKyMbl anuHHoW — Curcuma
longa L., — nonyyeHHbI NO TPAaANLMOHHOWN TEXHONOIM
M3roTOBMEHMA CYXWX 3KCTPAKTOB, METOAOM MepKons-
unn. Cbipbe — BbICyLIEeHHbIe, N3MeJlbYeHHble KOpHeBULa
KypKyMbl (CTpaHa npouv3pacTaHus — YraHga, rog cbopa
2020). Pa3geneHne KypKYMMHOUAOB NPOBOAWAN Ha MpW-
6ope - Agilent 7100 CE, cocToAwem 13 6110Ka Ans Ka-
NUANAPHOro 3nekTpodopesa co BCTPOEHHbIM AMOAHO-
MaTpUYHbIM AeTeKTopoM (amanasoH 190-600 HM) 1 cuc-
TeMol KoHTpona n cbopa AaHHbIX Agilent ChemStation.
B kauectBe OydepHoro pactsopa wucnonb3oBanu 6o-
paTHbI 6ydep ¢ KoHueHTpaumeln 20 MM un pH 9,3. inAa
n3rotoeneHmsa 6opaTtHoro 6ydepa ucnonb3oBanu Hat-
pus TeTpabopat (CAS N2 1330-43-4, 99,5 %, Sigma Aldrich,
CWA). HenocpepctBeHHO nepefd aHanu3om Kanunnap
npeaBapuTeNibHO noABeprann LUKy KOHAULUOHUPOBaA-
HKA, cocToALeMy 13 NpombiBKM 0,1 M HaTpuA rmgpokcu-
[JOM B TeuyeHue 5 MWHYT, 3aTeM BOAOW B TeyeHue 5 mu-
HYT 1 fanee 6opaTHbIM GydepHbIM PAaCTBOPOM — 5 MUHYT.

MonyyeHHbIN CyXOW 3KCTPAKT M3 KOPHEBULY KypKYy-
Mbl B Konudectse 0,1 r nomelyanu B MepHyto Konby Bme-
cTUmocTblo 25 mn, go6asnanu 10 ma cnupTa 3TUNOBO-
ro 95%-ro, BCTpsxvMBanu u obpabaTbiBany ynbTpas3By-
KOM Ha ynbTpa3BYyKoBOW GaHe npu KOMHaTHOW Temnepa-
Type 3 MWHYTbI 4O NOSIHOIO PacTBOPeHUA nopouka. lNo-
NyYeHHbIN PacTBOP AOBOAWAN OO METKM TeM »Ke pacTBO-
putenem n nepemMewwvBanv. HenocpeacTtBeHHO nepen
aHanM30oM MNOJyUYeHHbIN pacTBop GpUAbTPOBanM C NOMO-
wbto wnpuuesoro ¢unbtpa Acrodisc CR PTFE ¢ Helno-
HoBOW MembpaHoi 1 pazmepom nop 0,45 MKM.

AHanusvpyembliii pacTBop nomelanu B Buany wu3
nonunponuineHa o6bemom 100 mkn. Beog npobbl ocy-
WeCTBAANCA rmapoanHammnyeckum cnocobom — 50 mbap/
3 cek.

XapakTepucTnku 6noka nuMTaHWA ycTaHaBnvMBanu B
npegenax:
®  HanpseHue Ha anekTpoge +25 KB;
®  MakcumanbHaAa cuna Toka 300 MKA;
®  MOLHOCTb 6 BT.

OnpepeneHvie npoBoAWAN NpU TemnepaType Kanwmi-
nsapa - 20 °C. B kauecTBe pabouero Mcnosib3oBaH KBap-
LeBbI Kanunnap — L3¢¢./L06u4, =40 cm, ID =50 pm.

BbIxog KypKYMUHOWMAOB KOHTPONUPOBANuM npw Anu-
He BOJHbI UX nornoweHna — A =425 Hm/4 HM, pede-
pupyemas anmHa sosiHbl 360 HM/100 HM.

OnvHa BoOnHbI AeTeKTUpPOBaHWA BblbpaHa B COOT-
BeTCTBMM C YD-CNeKTpoM KYpKYMUHOWULOB, KOTOpble B
6opaTHOM Oydepe MMelT ABAa OCHOBHbIX MAKCAMyMa
nornoweHna npu A =260 1 425 Hm, npu 3Tom Gonee
cneunduUHbIM ABNAETCA MaKCUMYM Npu 425 HM.

MockonbKy KypKymyvHOUAbl MNPEeACTaBAsalT cobow
HelTpasnbHble MOJIeKyNbl, TO ANA WX OnpefeneHuss uc-
Mofb30BaH BapWaHT KanwanAapHOro 3snekTpodopesa,
npeaHasHayYeHHbI ANA aHanv3a Takux MOSieKyn — MuLen-
NAPHaA 3MeKTpoKMHeTnYeckasa xpomatorpadua (MEKC)
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c pob6aBneHmem aHuoHakTMBHoro MAB - pomeuuncynb-
¢data Hatpua (SDS) (CAS Ne 151-21-3, 99,0 %, Sigma
Aldrich, CLWUA). SDS 6bin fgobGaBreH B KOHLEHTpauuu
30 MM K 6opaTHoMy 6ydepHOMY PacTBOPY B COOTHOLLE-
Huax 1:1. No3Tomy fanee B KauyecTBe 3MEKTPOSNTA UC-
Nonb30Baay AaHHYI0 CUCTEMY.

PE3YJIbTATblI U OBCYXAEHUE

Mpn npoBepeHun snekTpodopesa B OMUCAHHBIX Bbi-
e ycnoBusaX oBHapyXMBanca OAWH MUK CO BPemMeHeM
murpauyun — 11,789 MnH (pUcyHoK 1), UMeoLWMiA TUNNY-
HbIl MAaKCUMYM MOTMIOLEHUNA, XapaKTepHbIA AA KypKy-
MUHOMAOB — 425 HM. dnekTpodopeTnyeckue napamert-
pbl onpefeneHna KYpKyMMHOMAOB B cucteme bopart-
HbI 6ydep — SDS npepcTaBneHbl B Tabnuue 1.

Kak BMAHO Ha npuBepeHHOW 3neKTpodoperpam-
Me, Mpu npoBefeHun anekTpodopesa CyMMbl KypKy-
MWHOUAOB B cucTeme 6opaTtHbli 6ydep — SDS Habnto-
JaeTca OfVH NUK co BpemeHem murpaummn 11,798 muH.
MpucyTcTBUE OAQHOrO MMKa Ha 3nekTpodoperpamme
CBUAETENbCTBYET O TOM, UYTO CyMMa KYPKYMWHOWAOB
B MPUBEAEHHbIX YC/IOBUAX He pa3fensetca. Takoe AB-
neHve MoXeT OblTb CBA3aHO CO C/AIMWKOM aKTUBHbIM
SNEeKTPOKMHETUYECKMM MOTOKOM, MPOUCXOAALUM B
cucTeme, MO3TOMY KOMMOHEHTbl CYyMMbl He ycreBaloT
pasgenuTbCeA.

OnA ymeHbLIEHNA 3MeKTPOKNHETNYECKOrO MOTOKa B
6ydepHyto cnctemy pobaBnanca CNUpT 3TUNOBbIN 95%-
B Pa3HbIX COOTHOLLEHMAX MO OTHOLLeHWIo K Bydepy.

Mpwn pgob6aBneHMn cnmpTta 3TUNIOBOro 95%-ro B Ko-
nuuectBe 5% K OydepHol cucTeme TakxKe Habnopan-
CA OOWH MUK, T. €. pa3feNieHnsa KYPKYMUHOUZAOB OMsATb
He Mpou3oLWO, OAHAKO 3nekTpodopeTnyeckue na-
pameTpbl yny4ylmnncb, BO3pocsia niowagb nuKa, Y1cno
TEeopeTUYecKnx Tapesiok 1 CUMMETPUA MKrKa, HO BMecTe
C TeMm, Kak U OXMAanocb, BpeMsa MUrpaLum Takke BO3-
pocno (prcyHOK 2, Tabnuua 2).

Mpy ganbHenweMm yBeIMYEHUUN KOHLEHTpauun cnvp-
Ta 3TMnoBoro B 6ydepHol cucteme anekTpodpopeTnyec-
Kuin npodunb aHanM3npyemom CymMbl KYPKYMUHOWAOB
nsmeHunca. lobaska B 6ydepHbin pactsop 10 % cnuvp-
Ta 3TWIOBOro CMPOBOLUMpPOBana Hebosblloe pasfeneHve
CYMMbI KYpKYMUHOMZO0B (PUCYHOK 3, Tabnuua 3).

Mpy ganbHenweMm yBeIMYEHUUN KOHLEHTpauuy cnvp-
Ta 3TunoBoro o 20% B OydepHON cucTeme yaanocb
MOMHOCTbIO Pa3fenuUTb CYMMY KYPKYMUHOUAOB (PUCYHOK
4, Tabnuua 4).

Ha npepcraBneHHon anektpodoperpamme obHapy-
XKMBAKOTCA 3 KOMMOHEHTA, BELLECTBO CO BPEMEHEM Mu-
rpaunmn 22, 917 nNpUHagnNeXmnt KypKYMUHY, OCTallb-
Hble ABa — [E3METOKCUKYPKYMUHY 1 Ouncae3meTokcu-

KYPKYMUHY.
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PucyHok 1. dnekTpodoperpamma cymmbl KYpKYMUHOUAOB, Nosly4eHHas B 6opaTHoM 6ydepe c so6aBneHnem SDS (1:1)

Figure 1. Electropherogram of the total curcuminoids obtained in borate buffer with the addition of SDS (1:1)

Ta6bnuua 1. dnekTpodopeTnyeckne napameTpbl onpefeneHna KYpKYMUHOUAOB B cucTeme 6opaTHbiii 6ydep - SDS

Table 1. Electrophoretic parameters for the determination of curcuminoids in the borate buffer - SDS system

Symm. Width Plates Resol Signal

ution /Noise

MigTime k! Area Height
[min] [mAU*s] [mAU]
11.798 - 323.07010

7.92571 ©.40 0.6664

1736 = -
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PucyHoK 2. dneKkTpodoperpamma cymmbl KYpKYMNHOUAOB, NOJly4eHHan B cucteme 6opatHbiini 6ydep - SDS (1:1) c pobaBneHnem 5 %
cnupTa 3TUNoBoOro

Figure 2. Electropherogram of the total curcuminoids obtained in the system borate buffer — SDS (1:1) with the addition of 5 % ethyl
alcohol

Ta6nuua 2. dnekTpodopeTnyeckne napameTpbl onpeaeneHnNa KYpKyMMHONAoB B cucteme 6opaTHbiil 6ydep - SDS c pob6aBneHnem 5 %
cnupTa 3TUNOBOro

Table 2. Electrophoretic parameters for the determination of curcuminoids in the borate buffer - SDS system with the addition of 5 %
ethyl alcohol

MigTime k' Area Height Symm. Width Plates Resol Signal

[min] [mAU*s ] [mAU] [min] ution /Noise
------- e B e B ] ) EES) PR
14.163 - 781.32983 21.1@640 ©.56 ©.5770 3338 - -

=TT T ST T R TTE

PucyHok 3. nekTpodoperpamma cymmbl KYpKYMUHONAOB, NONy4YeHHaA B cucteme 6opatHbiin 6ydpep - SDS (1:1) c po6aBneHnem 10 %
cnupTa 3TUNOBOro

Figure 3. Electropherogram of the total curcuminoids obtained in the system borate buffer - SDS (1:1) with the addition of 10 % ethyl
alcohol
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Ta6nuua 3. dneKkTpodopeTnyeckmne napameTpbl onpeaeneHna KYpKyMUHonAo0B B cucteme 6opatHbii 6ydep - SDS c po6aBneHnem 10 %
cnupTa 3TUNOBOro

Table 3. Electrophoretic parameters for the determination of curcuminoids in the borate buffer - SDS system with the addition of 10 %
ethyl alcohol

MigTime k' Area Height  Symm. Width Plates Resol Signal
[min] [mAU*s] [mAU] [min] ution /Noise
------- e e B B L ey P EEe
13.549 - 883.86415 33.5751@ ©.98 0.4889 6084 - -
13.963 " 158.086668 14.36367 ©8.85 0.1717 36634 ©.84 =
14.488 - 41.76710 2.43835 8.99 0.3371 18236 1.21 -
i |
—e———— — i it ____,_,}
T T i F.] 2 =i

PucyHok 4. dnekTpodoperpamma cymmbl KYPKYMUHOUAOB, NONy4yeHHasA B cucteme 6opaTHbiii 6ydpep - SDS (1:1) c pob6aBneHnem 20 %
cnupTa 3TUIOBOro

Figure 4. Electropherogram of the total curcuminoids obtained in the system borate buffer - SDS (1:1) with the addition of 20 % ethyl
alcohol

Ta6bnuua 4. InekTpodopeTnyecKkne napameTpbl onpeAeneHns KYPKYMMHONAOB B cucteme 6opaTtHbli1 6ydep - SDS c go6aBneHnem 20 %
cnupTa 3TUNOBOTO

Table 4. Electrophoretic parameters for the determination of curcuminoids in the borate buffer - SDS system with the addition
of 20 % ethyl alcohol

MigTime k' Area Height Symm. Width Plates Resol Signal
[min] [mAU*s] [mAU] [min] ution /Noise
------- e O e R
22.917 = 1792.42163 36.92974 1.64 ©.79@8 4662 - -
23.877 - 623.38806 19.34296 1.13 ©.5133 11986 .87 -
25.878 - 57.52157 1.79319 1.4 ©.5280 12877 1.36 -

YO-npodunn obHapyKeHHbIX KypKYMUHOULOB Npef-
CTaBfieHbl Ha pUcyHKe 5.

BnuAHue yBennueHua KOHLUeEHTpauuu cnupTa 3Tu-
NOBOrO Ha HeKoTopble 3neKTpodopeTMyeckme napamet-
pbl NpeACcTaBNeHO Ha PUCYHKeE 6.

YBenmueHne KOHUEHTpaLum cnupTa STUIOBOFO B UC-
nonb30oBaHHOW OydpepHON cucTemMe Takke NPUBENO K
ynydweHutio KosaddruneHTa pasfenieHns KOMMOHEHTOB.

MNpy 3TOM B KOHUeHTpauun 5% pasgeneHna Cymmbl
KYPKyMUHOUAOB He Habniopanocb, ofHako yxe 10%-ad
KOHLIeHTpauma No3Bonuia YaCTUYHO pasfennTb aHanu-
3MpyemMyto cmecb Ha coctasnawwme. 20%-aA KOHLEHT-
pauma cnupTa 3TUIOBOrO B 3MIEKTPONMTE Bbi3Baja elle
6onbliee yBenuueHvrie Ko3GPULNEHTOB paspdeneHns o
3HaYeHUN, MO3BONAIWMNX MNPOBOANTb KONMNYECTBEHHYIO
OLIEHKY Ka)KAoro U3 KOMMOHEHTOB.



Memooe! ananusa JleKapcmeeHHbIX cpeacms

Analytical Methods
*DADA, 25070 (65 mAU, - ) Rek24.510 & 25.504 of KYPKYMABOPET20 (2021-04-08) 2021-04-08 13-45-41.D
"DAD1, 23877 (34.0 mAU, - ) Re:23.424 & 24510 of KYPKYMABUPET20 (2021-04-08) 2021-04-08 13-46-41.0
DA, 22917 (130 mAU, - ) Refa21.737 & 23,424 of KYPXYMABOPET 20 (2021-04-08) 2021-04-08 1346410
Narm.
140
1204
100
m -
m -
40
20_
0]
—T "] T 7T T
240 300 350 400 450 00 550 n
PucyHok 5. YO-npodpnnm KOMNOHEHTOB CYMMbl KYPKYMUHONA,0B
Figure 5. UV profiles of components of the sum of curcuminoids
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PucyHok 6. BausiHne yBennueHus KOHLEHTPaLUU CAMPTA 3TUNOBOro Ha HeKOTopble 3eKTpodopeTnyecKne napameTpbl, onpepe-
nsaemoi CyMMbl KYPKYMUHOMAOB

Figure 6. The effect of an increase in the concentration of ethyl alcohol on some electrophoretic parameters, determined by the sum of
curcuminoids
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HanbHenwee yBenuyeHve KOHUEHTpauum cnmpTta
3TWNOBOrO B 3MEKTPOSINTE CYLIeCTBEHHO He M3MeHseT
anekTpodopeTNUeCcKMX MNapameTpoB 3a WCKIIOYEHnEM
BPEMeHMN MUrpaLun.

CnefoBaTenbHO, MOXHO YTBEPXAaTb, YTO AobaBKa
cnupTa 3TunoBoro K 6opaTtHomy 6ydepHomy pacTBopy
¢ SDS He TOMbKO CMOCOOCTBYET pa3feneHnto KOMMOHEH-
TOB CyMMbl, HO yny4liaeT OGONbLUMHCTBO 3neKTpodope-
TUYECKMX MapaMeTpoB, UCKMYasA BPeMEHU MUTpaLuin.
YnyuweHue snekTpodopeTnyeckrnx napameTpoB C yBe-
NINYEHNEM KOHLEHTPaLUM CnmpTa STUIOBOTO B 3NEKTPO-
JIUTE MOXHO OODBACHWUTb YMEHbLUEHUEM CTeneHu Cop6-
LUMn KYPKYMUHOWMZOB Ha CTEHKaxX Kanwunnapa v 3amepjie-
HMEM 3NEKTPOKUHETMYECKOrO MoToKa. lNpu 3ToM AaHHbIN
pacTBOpuUTENb CMOCOOGCTBYET BbIMBIBAHUIO KYPKYMWUHO-
MOOB CO CTEHOK Kanunnapa W ynydluaeT MX pacTBoOpu-
MOCTb B 3NIEKTPOSIMTE.

3AKJIIOMEHUE

Takum obpasom, nogobpaHbl ycnoBuA Ana pasgene-
HUA CymMMbl KypKkymnHoupos metogom HPCE B BapuaH-
Te MULENIAPHON 3NeKTPOKUHETUYECKON XpomaTorpa-
énn (MEKC). YctaHoBREHO, YTO ANA pasfenieHusa KypKy-
MUHOMZAOB AaHHbIM METOLOM HEOOXOAMMO MCNONb30Ba-
HMe 3MeKTPONUTa, COCTOALLErO M3 CMEeCK PaBHbIX 0Ob-
emoB 6opaTHoro 6ydepa (20 mM) u gopeunncynbdata
HaTpuA (30 mM) n cnupTa 3TUNoBoro B Konunyectse 20 %
oT obbemMa anekTponuTa. Kpome TOro, yBenmyeHve KoH-
LeHTpauMmM cnupTta 3TUNOBOFO yNyywaeT GOMbLUNHCTBO
aneKkTpopopeTnYeckmx napaMeTpoB — YUCIIO TeopeTU-
YeCcKuX TapesioK, Nnowaab U CUMMETPUIO MUKa, KO3IPPn-
LUMeHTbl pa3feneHus, ofHako OTpULATeNbHO BAMAET Ha
BPemMA MUrpauui KOMMOHEHTOB, YTO BbI3BaHO CHUXe-
HMeM CKOPOCTM 3NEeKTPOKMHETMYEeCKoro notoka. [anb-
Helllee yBenuYeHne KOHLEHTpauun cnmpTa STUIOBOTO
B 3NIeKTpONuUTe HelenecoobpasHo, NMOCKOMbKY yBennye-
HMe ero cofep<aHUA B SNEKTPONUTe MOXeT oTpuua-
TesIbHO BNUATb Ha CTabUIbHOCTb MULLENJ.

Mockonbky pa3paboTaHHaa MeToAvKa Mo3BonAeT
pa3fenatb U VMAEHTUOULUMPOBATb KYyPKyMUHOUAbI, TO
Ha cnepylolwem STane HacTOALWMX McCnedoBaHUA bypeT
agantauva MoJTyYeHHbIX pPe3ynbTaToB ANA LEenn Komu-
YeCTBEHHOro ornpefeneHnsa UHAMBUAYaATbHbIX KypPKyMu-
HOVAOB.
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