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An urgent problem today is the spread of secondary immunodeficiencies associated with increased stress, urbanization, and negative changes
in the environment that lead to impaired immune function. Herbal remedies are milder, less likely to become addictive and have side effects,
and are long-lasting. A promising plant with immunomodulatory action is Echinacea purpurea (L.) Moench, a member of the family Asteraceae.
The main active ingredients of echinacea are phenolic compounds, carbohydrates, and alkylamides. The chemical composition of echinacea
is also represented by flavonoids, tannins, saponins, higher fatty acids, amino acids, betaine, essential oil, macro- and microelements (Se, Co,
Ag, Mo, Zn, Mg, K, Na, Fe, etc.). Drugs have immunostimulatory, antioxidant, membrane-stabilizing effect, promote healing of wounds, burns,
ulcers, are used in infectious and viral diseases, especially HF. They are traditionally used for furunculosis, septicemia (infection of the blood),
pyorrhea, tonsillitis, especially for the treatment of boils, carbuncles, and abscesses. It is also important that in modern pharmaceutical science
the leading place is occupied by research related to the introduction into medical practice of herbal medicines, the study of their chemical
composition, standardization, development of optimal technologies for the manufacture of phytopreparations. That is why the objects of our
research were tinctures based on Echinacea purpurea.

The aim of the work is to study and compare the component composition of tinctures based on Echinacea purpurea (L.) Moench using gas
chromatography (GC).

Materials and methods. Tinctures of rhizomes with roots of Echinacea purpurea were used for the study: experimental — made according to
industrial technological recipe (1:5, extractant — ethanol 70 %) from raw materials harvested in July 2019 at the research site of Zaporizhzhia State
Medical University and control — finished products LLC “Zhytomyr Pharmaceutical Factory”, series 20319. Tinctures were investigated on a gas
chromatograph Agilent 7890B with mass spectrometric detector 5977B. The NIST14 mass spectrum library was used to identify the components.

Results. 31 (experimental) and 23 (control) components were identified by GC in rhizomes with rhizomes of Echinacea purpurea. The results
of the study indicate that the qualitative and quantitative chemical composition of rhizomes with roots of Echinacea purpurea was characterized
by complexity and variability. This fact complicates the process of standardization of phytopreparations and can affect their effectiveness and
safety. Therefore, members of the genus Echinacea should be the subject of further in-depth chemical study.

Conclusions. A comparative analysis of the component composition of tinctures based on Echinacea purpurea (L.) Moench was studied
and performed with the help of GC. The GC method is suitable for the determination of natural BAS in the composition of phytopreparations
from echinacea and can be used in the development of methods for their standardization. The results of the study were of value for further
development and improvement of analytical regulations for raw materials and phytopreparations from Echinacea purpurea. They can also be
the basis for the creation of new substances with immunomodulatory activity based on the underground organs of echinacea.
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MopiBHANBLHE XpoMaTo-Mac-CNeKTPOMETPUYHE AOCHIAKEHHS HACTONOK Ha OCHOBI Echinacea purpurea (L.) Moench
tO. . KopHiescbkui, [. KO. CkopwHa, B. I. KopHieBcbka, H. B. Kanaunbei

AkTyarnbHo npobrneMoto € NOLUMPEHHSI BTOPUHHIX iMYHOAEILMTIB, NOB'A3aHNX i3 MiABALLEHNMI CTPECOBUMM HaBaHTaXEHHsIMU, ypbaHisa-
LiEt0 Ta HeraTMBHAMMW 3MiHaMU B KOMOTrii, L0 NPU3BOASATL 0 NOPYLUEHb (PYHKLIOHYBaHHS iMyHHOI cucTemu. MNpenapaty, ki BUpobnsoTs Ha
OCHOBI TMIKAPCbKMX POCIIMH, XapaKTepraytTbes BinbLL M'SKOH Ai€t0, MEHLLIOK IMOBIPHICTIO PO3BUTKY 3BUKaHHS Ta NOBiYHKX eekTiB, a Takox
MOXMNMBICTIO 4OBONI TPMBANOro 3acTocyBaHHs. ExiHaues nypnypoBa (Echinacea purpurea (L.) Moench), npeacraBnuk poauuu Asteraceae,
— NMepcnekTyBHA POCAMHA 3 IMyHOMOZYMNBanbHO Aieto. OCHOBHUMM Ail04MMU peYOBUHAMM exiHaLel € (heHONbHI Cromnyku, ByrneBoau 1 an-
Kinamigu. XiMiyHWiA cknap exiHaLei BKnovae Takox (hrnaBoHoiaW, AyOunbHi pe4oBUHU, CanoHIHK, BULL XUPHI KUCMOTKW, aMiHOKUCNOTK, 6eTaiH,
ecipHy onito, makpo- Ta MikpoenemeHTu (Se, Co, Ag, Mo, Zn, Mg, K, Na, Fe ToLo). Jlikapcbki npenapatit YuHATb iIMyHOCTUMYTOBaIbHY, aH-
TUOKCUAAHTHY, MeMBpaHocTabiniayBarnbHy fii, CNpUsoTh 3ar0EHHI0 paH, OMikiB, BUPA30K; iX 3aCTOCOBYHOTb NPU iHGEKLINHMX | BIDYCHUX 3aXBO-
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ptoBaHHsIX, 0COBNMBO BEPXHIX AMXaNbHUX LUASXIB. TpaguLiiHO iX BUKOPUCTOBYIOTL NPy (ypYHKYNbO3i, CENTULEMIT (3apaxeHHi KpoBi), nioper,
TOH3UMITax, a TakoX AN NikyBaHHA dypyHKyniB, kapOyHKyniB Ta abcLeciB. Y cyyacHiin hapmaueBTUyHIl HayLi NpoBigHe Micue nocigaTb
[OCMiMKEHHS!, NOB’A3aHi 3 BNPOBAKEHHAM y MEANYHY NPaKTUKY NikapCbKuX 3aCo6iB POCIIMHHOMO MOXOMKEHHS, BUBYEHHSM iXHBOTO XiMiYHOTO
CKnapy, cTaH4apTu3aLlieto, po3pobneHHsM onTUMarnbHWUX TEXHOMOTA BUrOTOBMEHHS diTonpenapaTiB. Tomy 06’eKTH HaLlwnX BOCTigXeHb — Ha-
CTOWKM Ha OCHOBI eXiHaLiel mypnypoBol.

MeTta po60Tu — BUBYEHHS Ta NOPIBHSANBHUIA aHani3 KOMNOHEHTHOrO CKIady HaCTOWOK Ha OCHOBI exiHauei nypnypoBoi (Echinacea purpurea
(L.) Moench) 3a gonomoroto rasoeoi xpomartorpadii (MX).

Matepianu ta metoau. [Ins 4OCNIAXEHHS BUKOPUCTaNK HACTOMKM KOPEHEBULL, i3 KOPEHSIMU exiHaLel NypnypoBOI: eKCNepUMEHTanbHa, BUro-
TOBIEHA 3@ NPOMMCIOBOK TEXHOIOTIYHO peLienTypoto (1:5, ekcTpareHT — eTaHon 70 %) i3 CMPOBMHM, Lo 3aroToBreHa B nnHi 2019 poky Ha
[OCHiAHIN AingHui 3anopi3bkoro AepXaBHOr0 MeAUYHOrO YHIBEPCUTETY; KOHTPOMbHa — roToBa Npoaykuig TOB «Xnutomupcbka apmavieBTnyHa
thabpukay, cepist 20319. HacToiikv focnigxysanu Ha rasoBomy xpomartorpadi Agilent 7890B i3 Mmac-cnekTpomMeTpuyHUM aeTektopom 5977B.
[ns ineHTudikaLii koMNoHeHTIB BUKOpucTaHa bibnioteka mac-cnektpis NIST14.

Peaynisratu. 3a gonomoroto X y HacTolkax KOpeHeBWLL, i3 KopeHsIMM exiHaLei nypnypoBoi ineHT1dikysanu 31 (ekcnepumeHTanbHa) Ta 23 (KOH-
TporbHa) KOMNOHEHTU. Pe3ynbTaTi 4OCRimKeHHS CBiaYaTh, LU0 AKICHWN i KiNbKICHUIA XiMiYHWIA CKnag HaCTOMOK KOPEHEBMULL i3 KOPEHSIMU exiHaLei
MypnypoBOi XapaKTepnayeTbCs CKNaaHicTio Ta MiHnuBICTIo0. Lie ycknagHioe npouec craHgaptmsadii ditonpenapartis i MOXe BNIMBATK Ha iXHI0
eeKTUBHICTb i 6e3neyHicTb. ToMy NPeACTaBHUKM pody exiHaLes MatoTb cTaTi 06’'ekTamu NorMBneHoro XiMiYHOrO BUBHEHHS.

BucHosku. 3a gonomoroto "X BUB4MAK Ta 3AINCHUNM NOPIBHANBHWIA @HanNi3 KOMMNOHEHTHOrO CKrady HAaCTOMOK Ha OCHOBI exiHaLei nypnypoBoi
(Echinacea purpurea (L.) Moench). MeTog I'X npuaatHuii A1t BU3HAYEeHHS NPUPOSHKX BionoriYHO aKTUBHUX PEYOBUH y Cknagi chiTonpenapatis
3 exiHauei, Noro MoxHa BMKOPWUCTOBYBATM Mif Yac po3pobreHHs MeToauk cTaHgapTusauii. Peaynstati gocnimkeHHs MaloTh LiHHICTb Ans
po3pobneHHs Ta BOOCKOHANEHHS aHaniTMYHOI HOPMATUBHOI AOKYMEHTALii Ha CMPOBKHY Ta diTonpenapaTy 3 exiHauei nypnypoBoi, a Takox
MOXYTb CTaTV NiArPYHTSM AN CTBOPEHHS! HOBUX CyDOCTaHLil 3 iIMyHOMOZYMIOBaNbHOK aKTUBHICTIO HA OCHOBI NiA3EMHUX OpraHiB exiHaLel.

Kntouogi croea: rasosa xpomarorpadis, exiHaves, KOMNOHEHTHWI cknag, iMyHOMOAYmoBarbHa Ais.
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CpaBHUTENBbHOE XPOMaTO-Macc-CNeKTPOMETPUYECKOe McCreaoBaHme HacToek Ha ocHoBe Echinacea purpurea (L.) Moench
tO. W. Kopnuesckui, [1. KO. CkopuHa, B. I. KopHueBsckasi, H. B. KaHobiGei

AkTyanbHoi npobnemorn COBPEMEHHOCTY SBNSETCS PacnpoCTPaHEHNe BTOPUYHBLIX MMMYHOLEMULMTOB, CBA3AHHBIX C MOBbILLEHHLIMI CTPECCO-
BbIMW Harpyakamu, ypbaHusaLmen u HeraTuBHbIMY U3MEHEHNAMI B SKOMOMAW, MPUBOAALLMMM K HAPYLLEHNAM (DYHKLMOHMPOBAHUS MMMYHHON
cucTembl. [Npenaparbl, NPOM3BOANMBIE HA OCHOBE NEKaPCTBEHHBIX PACTEHWIA, XapaKkTepuayloTcs 6ornee MArkum AeicTBieM, MEHbLLEN BEPOST-
HOCTbHO Pa3BUTVS NPUBbLIKAHNS 1 NOBOYHBIX APGEKTOB, @ TakKe BOSMOXHOCTBIO AOCTAaTOYHO ANUTENBHOTO NPUMEHEHNS. IXMHaLes nypnypHas
(Echinacea purpurea (L.) Moench), npeactaButens cemelictea Asteraceae, — NEPCNEKTUBHOE PaCTEHUE C UMMYHOMOZYMMPYHOLLUM AEACTBU-
eM. OCHOBHbLIMMW [AENCTBYIOLMMM BELLECTBAMU 3XMHALEN SBNSOTCSH (PEHOMbHbIE COEANHEHNS, YINeBOab! W ankunamuabl. XMMUYECKUii CocTas
3XMHaLeun NpeAcTaBneH Takke dnasoHoMaamm, AyOunbHEIMW BELLECTBAMM, CaNOHUHAMM, BbICLUMMI XMPHBIMU KUCNIOTaMW, aMUHOKICIIOTaMW,
GeTanHoM, 3chupHLIM MacnoM, Makpo- 1 MukpoanemeHTamu (Se, Co, Ag, Mo, Zn, Mg, K, Na, Fe 1 ap.). llekapcTeHHble npenapatbl NposiBNsoT
VIMMYHOCTUMYNUPYIOLLIEE, aHTMOKCUAAHTHOE, MeMBpaHOCTabuN3npyioLLee AenCTBIe, CMOCOBCTBYIOT 3aXKVUBIEHMIO PaH, OXKOTOB, 3B; UX NPUMe-
HSKOT NPU MHGEKLIMOHHBIX M BUPYCHbIX 3a60neBaHnsx, 0COBEHHO BEPXHUX AblXaTenbHbIX MyTei. TpaanuLMOHHO MX MCMOMNb3YIOT NPy dypyHKynese,
CenTuLemMnn (3apaxeHnn KpoBw), NMopee, TOH3UNNUTAX, a Takke Ans neveHns dypyHKynoB, kapbyHKynos 1 abelieccos. B coBpemeHHol dap-
MaLeBTMHECKOW HayKe BeayLLee MeCTo 3aHMMatoT NCCNeaoBaHNs, CBA3aHHbIE C BHEAPEHNEM B MEAULIMHCKYHO MPaKTUKY NeKapCTBEHHbIX CPEACTB
pacTUTEmNbHOTO MPOUCXOXAEHNS, U3YYEHNEM UX XMMUYECKOro COCTaBa, CTaHAapTM3aLmeit, pa3paboTkor ONTUManbHbIX TEXHOMOMIA U3TrOTOBMEHUS
chutonpenapatos. MIMeHHO N03TOMY 0BbeKTamMK HaLLMX UCCre[oBaHWIA CTanu HaCTOMKK Ha OCHOBE aXMHaLen MypnypHO.

Lienb paboThkl — M3yyeHne 1 CpaBHUTENbHbIA aHanu3 KOMMNOHEHTHOTO COCTaBa HACTOEK Ha OCHOBE aXVHaLlen mypnypHoii (Echinacea purpurea
(L.) Moench) ¢ nomoLbto rasosoii xpomatorpadun (MX).

Matepuansl n metoghbl. [ing uccnenoBaHns UCMONb30BaHbI HACTOMKW KOPHEBHULL C KOPHAMM 3XMHALIEU NyprnypHON: SKCNepUMeHTasbHas,
M3rOTOBMNEHHAS NO NPOMBILLIIEHHON TEXHOMOMMYeckoi peLenType (1:5, akcTpareHT —ataHon 70 %) 3 cbipbs, 3arotoBneHHoro B utone 2019 roga
Ha OMbITHOM y4yacTke 3anopoXCKOro rocyAapCTBEHHOMO MEAMNLIMHCKOO YHUBEPCUTETA; KOHTPONbHas — rotoBast npoaykumns 000 «Kutommpckas
¢hapmauesTHyeckas habpukar, cepus 20319. HacToiikv uccnenosanu Ha rasosom xpomatorpade Agilent 7890B ¢ Macc-cnekTpoMeTpuyecknm
fetektopom 5977B. [ins uaeHTUMKaLMM KOMNOHEHTOB Mcnonb3oBaHa bubnmoteka macc-cnektpos NIST14.

Pesyniratel. C nomolbio X B HACTOMKax KOPHEBULL, C KOPHAMM 3XMHaLEN NyprnypHON naeHTUuumpoBaHsl 31 (3kcnepumeHTansbHas) u
23 (koHTpOrnbHas) KOMMOHeHTa. Pe3ynbraThl MCCefoBaHUs CBUAETENBCTBYIOT, YTO KAYECTBEHHBINA 1 KONMMYECTBEHHBIA XMMWYECKUIA COCTaB
HaCTOEK KOPHEBWLL, C KOPHAMM 3XMHALEN MyprypHON XapakTepu3yeTCs CIOXHOCTBIO U U3MEHUMBOCTBI. OTOT (DaKT YCHOXHSET MPOLIECC CTaH-
fapTusauun uTtonpenaparoB U MOXET BNUATb Ha UX 3 eKTUBHOCTb 1 GesonacHoCTb. [103TOMy NpeacTaBUTENM PoAa dXMHALEs JOMKHbI
cTaTb 06beKTaMu yriyBneHHOro XMMUYECKOTO N3yYeHus.

BuiBoghkl. C nomowbto X n3yyeH 1 npoBedeH CpaBHUTENbHBIM aHaru3 KOMNOHEHTHOrO COCTaBa HAaCTOEK Ha OCHOBE dXMHaLen NMypnypHoOK
(Echinacea purpurea (L.) Moench). Metog, 'X npurogeH ans onpefeneHns NpupoaHbIX Guonornyeckn akTUBHbLIX BELLECTB B cocTaBe (-
TOnpenapaTtoB 13 3XMHaLen 1 MOXET BbITb UCMONb30BaH Npu pa3paboTke METOAUK UX CTaHAapTM3auuu. Pe3ynbratel MCCNeLoBaHNS UMEKOT
LIEHHOCTb ANs AanbHelilelt paspaboTki U COBEPLUEHCTBOBAHNS aHANUTUYECKOI HOPMaTUBHOW AOKYMEHTALMN Ha ChIpbE M ouTonpenapars
13 9XMHALIeV NypPrypHONA, @ TakKe MOryT CTaTb OCHOBOW ANs CO3aHNs HOBbIX Cy6CTaHLMIA C UMMYHOMOZYNMPYIOLLEN aKTUBHOCTLIO HA OCHOBE
NOA3EMHbIX OPraHOB dXMHALIEW.

KntouyeBble crnoBa: rasoas xpoMmatorpadusi, 9XmHaLes, KOMMNOHEHTHbIN COCTaB, MMMYHOMOAYyNnupyLiee LencTeme.

AKTyanbHble Bonpochkl hapMaLeBTU4EeCKON U MeAULIMHCKON Hayku 1 npakTuku. 2021. T. 14, Ne 3(37). C. 275-281
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Comparative chromato-mass spectrometric study of tinctures based on Echinacea purpurea (L.) Moench

Today is the actual problem there is a spread of secondary
immunodeficiencies, related to high-stress loads, urbaniza-
tion, and negative changes in ecology, that lead to violations
functioning immune system. These states inevitably need
it to carry out immune correction. Use for this purpose
synthetic drugs complicated a significant risk of developing
unwanted reactions and usually low economic availability of
such medicines for the population. In return, drugs, which
are produced based on medicinal plants, are characteristic
with softer action, less likely to get used to it and side effects,
as well as the opportunity long enough application [1,2].
Therefore, in the practice of rehabilitation of persons with
secondary immunodeficiency states, including as support
for chemotherapy in cancer, it is advisable to use medicinal
plants that have immunotropic effects [1,3,4].

The promising plant with immunomodulatory action
is purple Echinacea (Echinacea purpurea (L.) Moench),
representative of the family Asteraceae. It is known that
phytopreparations based on this plant exhibit immuno-
stimulatory, antioxidant, membrane stabilizing, antiseptic
action, and are capable of stimulating the central nervous
system [4-10].

It is also important that in modern pharmaceutical science
the leading place is occupied with the researches connected
with the introduction into medical practice of herbal medi-
cines, studying of their chemical composition, standardiza-
tion, development of optimum technologies of production of
herbal preparations. That is why tinctures based on purple
Echinacea have become the object of our research [11].

Aim

The purpose of the work is to study and comparative analysis
of the component composition of tinctures based on purple
Echinacea (Echinacea purpurea (L.) Moench) using gas
chromatography (GC).

Materials and methods

Tinctures of rhizomes with purple Echinacea roots were used
for the study:

1) experimental — manufactured according to an industrial,
technological recipe (1:5, extractant — ethanol 70 %) from
raw materials, which was harvested in July 2019 at the ex-
perimental site of the Zaporizhzhia State Medical University.
The receipt of this tincture was carried out according to vali-
dated technology by the approved technological regulations.
The main stages of production are reflected in the flow chart
(Fig. 1);

2) control — finished products of LLC “Zhytomyr Pharma-
ceutical Factory”, series 20319.

The tinctures were examined on an Agilent 7890B gas
chromatograph with a 5977B mass spectrometry detector.
Chromatography conditions: DB-5ms column, 30 m long,
with an internal diameter of 250 um and a phase thickness
of 0.25 um. The carrier gas (helium) velocity is 1.3 ml/min.
Injection volume — 0.5 ul. Flow split — 1:5. The temperature
of the sample input block is 265 °C. Thermostat temperature:

programmable — 70 °C (holding 1 min), up to 150 °C at a
speed of 20 °C/min (holding 1 min), up to 270 °C at a speed
0f20 °C/min (holding 4 min). A NIST14 mass spectra library
was used to identify the components.

Results

In the analysis of the obtained chromatograms (Fig. 2, 3,
Table 1) and the processing of the results of chromatographic
mass spectrometry determination of tincture components on
the basis of purple Echinacea Echinacea purpurea (L.) Mo-
ench, identified biologically active substances (BAS) belong
to derivatives of: carboxylic acids (2, 15, 21, 22, 23); esters
(4, 17,26,27, 34, 35); lactones (6); amides (18, 20, 25, 29);
aldehydes (10); ketones (1, 3, 5, 9); glycosides (11); carbocy-
clic compounds (31, 33, 36); nitrogen-containing heterocycles
(13, 14, 16, 19, 24); oxygen-containing heterocycles (7, 8,
28, 30, 32, 37); organosilicon compounds (12).

Discussion

31 (experimental) and 23 (control) components were iden-
tified using GLC in tinctures of rhizomes with purple Echi-
nacea roots. There were 9 components in the experimental
tincture:

1) 17.291 Rt pyridine, 4-(3-mercapto-4-methyl-5-(4H-1,2,4
triazolyl))-, 12.14 %;

2) 10.503 Rt benzaldehyde, 2-hydroxy-6-methyl-, 7.11 %;

3) 12.948 Rt ethyl a-D-glucopyranoside, 7.01 %;

4) 19.556 Rt N-(2-methylbutyl)undeca-(2E,47)-di-
ene-8,10-diynamide, 4.60 %;

5) 3.51 Rt dihydroxyacetone, 4.15 %;

6) 6.53 Rt 4H-pyran-4-one, 2,3-dihydro-3,5-dihy-
droxy-6-methyl-, 1.59 %;

7) 20.459 Rt 1H-indene, 2-butyl-3-hexyl-, 1.48 %;

8) 8.804 Rt 4-hydroxy-2-methylacetophenone, 1.15 %;

9) 22.805 Rt 9,12-octadecadienoic acid (Z,2)-, 2,3-dihyd-
roxypropyl-, 0.79 %.

The control tincture is dominated by 7 components:

1) 22.584 Rt y-sitosterol, 17.62 %;

2) 17.999 Rt cis-vaccenic acid, 8.37 %;

3) 13.064 Rt 1,3,5-cycloheptatriene, 7,7-dimeth-
yl-3-(trimethylsilyl)-, 8.17 %;

4) 10.524 Rt benzaldehyde, 2-hydroxy-6-methyl-, 7.8%;
5) 3.423 Rt dihydroxyacetone, 2.77 %;

6) 7.521 Rt benzofuran, 2,3-dihydro-, 1.38 %;

7) 19.547 Rt 2H-pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4me-
thoxy-, 1.27 %.

In the tinctures studied, there were 15 components in
common, with only 2 components in quantitative terms:
benzaldehyde, 2-hydroxy-6-methyl- (7.11 % and 7.80 %)
and 2H-pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4-methoxy-
(1.59 % and 1.27 %).

The results of the study show that the qualitative and
quantitative chemical composition of rhizomes with roots
of purple Echinacea was characterized by complexity and
variability. This fact complicates the standardization of herbal
preparations and may affect their effectiveness and safety.

ISSN 2306-8094

Current issues in pharmacy and medicine: science and practice. Volume 14. No. 3, September — December 2021 277



Yu. I. Korniievskyi, D. Yu. Skoryna, V. H. Korniievska, N. V. Kandybei
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from the water treatment site
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Fig. 1. Technological scheme of production of experimental tincture of rhizomes with purple Echinacea roots.
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2 Fig. 2. phromatpgram
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Table 1. Comparative chromatographic mass-spectrometric characteristics of tincture components based on purple Echinacea (Echinacea purpurea (L.)
Moench)

Tinctures of rhizomes with roots of purple Echinacea

The name of the component Experimental

1. Acetone C,HO 1.906 1.65

2. Acetic acid C,H,0, 2.022 5.73 1.89 5.31
3. 2-Propanone, 1-hydroxy C,HO, 2199 4.30 2.082 3.72
4. Propanoic acid, 2-oxo-, methyl ester C,H,0, 2.584 242 - -

5. Dihydroxyacetone C,H.O, 3.51 4.15 3.423 277
6. 2-Hydroxy-y-butyrolactone C,HO, 4.524 224 4.467 1.74
7. 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6 methyl- CH,0, 6.53 1.59 - -

8. Benzofuran, 2,3-dihydro C,H,O 7.523 0.94 7.521 1.38
9. 4-Hydroxy-2methyl acetophenone CH,, 8.804 1.15 8.804 1.43
10. | Benzaldehyde, 2-hydroxy-6-methyl- C,H,0, 10.503 7.1 10.524 7.80
11. | Ethyl a-D-glucopyranoside C,H,O, 12.948 0.01 12.869 2.98
12. | 1,3,5-Cycloheptatriene, 7,7-dimethyl-3-(trimethylsilyl)- C,,HySi - - 13.064 8.17
13. | 4(1H)-Quinazolinone, 2,3-dihydro-1,3-dimethyl-2-thioxo- CoH NS - - 15.787 1.54
14. | (1H)-Quinolin-4-ol-2-one, 8-nitro- CHN,0, 15.787 1.23 - -
15. | n-Hexadecanoic acid C,H.,0, 16.277 1.52 16.284 2.75
16. | 1,2,4-Triazole, 3-mercapto-4-phenyl-5-methyl- CHN,S 16.71 5.27 16.695 1.85
17. | Hexadecanoic acid, ethyl ester C,sHa60, - - 16.598 2.7
18. | N-Isobutylundeca-(2E,4E)-diene-8,10-diynamide C,;H,;NO 17.218 1.93 - -

ISSN 2306-8094 Current issues in pharmacy and medicine: science and practice. Volume 14. No. 3, September — December 2021 279



Yu. I. Korniievskyi, D. Yu. Skoryna, V. H. Korniievska, N. V. Kandybei

Cont. of Table 1.

Tinctures of rhizomes with roots of purple Echinacea

The name of the component Experimental Control

19. | Pyridine,4-(3-mercapto-4-methyl-5-(4H-1,2,4 triazolyl))- CHN,S 17.291 12.14 17.267 9.20
20. | N-isobutylundeca-(2E,4E)-diene-8,10-diynamide cHNo (11731 i - -
21. | 9,12-Octadecadienoic acid (Z,2)- C,sH:,0, 17.947 42 17.943 7.73
22. | cis-Vaccenic acid CH.,0, = = 17.999 8.37
23. | 9-Octadecenoic acid, (E)- C,H..0, 18.004 8.01 - -
24. | Dicyclooctanopyridazine CeHuN, 18.158 1.03 - -
25. | N-lsobutyl(2E.4Z,82,10E)-dodecatetraenamide cHNO |5 953 18.476 2.04
26. | Linoleic acid, ethyl ester CyoHy60, = = 18.175 4.96
27. | 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,2)- C,H,.0, - - 18.233 1.29
28. | 2H-Pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4methoxy- C,H,0, - - 19.547 1.27
29. | N-(2-Methylbutyl)undeca-(2E,42)-diene-8,10 diynamide C,;H,NO 19.556 4.60 - -
30. | 2H-Pyran-2-one, 6-[2-E-(4-tolyl)ethenyl]-4methoxy- C.H..0, - - 19.547 1.27
31. | 1H-Indene, 2-butyl-3-hexyl- CooHyg 20.459 1.48 - -
32. | B-Tocopherol C,H,0, 21.743 214 - -
33. | y-Sitosterol C,H,,0 22.564 5.28 22.584 17.62
34. | 9,12-Octadecadienoic acid (Z,2)-, 2,3-dihydroxypropyl ester | C,,H,.O 22.805 0.79 - -
35. | 9-Octadecenoic acid (Z)-, 2,3-dihydroxypropyl ester C,H,.0, 22.856 0.85 22.856 1.35
36. | B-Amyrin C,H,,0 - - 23.642 2.04
37. | d,-a-Tocopherol CyHy0, 23.705 4.65 - -

Therefore, representatives of the genus Echinacea should be
the object of further advanced chemical study.

Conclusions

1. A comparative analysis of the component composition
of tinctures based on purple Echinacea was studied and per-
formed using GC (Echinacea purpurea (L.) Moench). The
GC method was suitable for the determination of natural
BAS in the composition of Echinacea herbal preparations
and can be used in the development of methods for their
standardization.

2. In the experimental tincture of rhizomes with roots of
purple Echinacea identified 31 components, and in the con-
trol —23. The composition of the tinctures was characterized
by complexity and variability. In the tinctures studied, 15
components were common, with only 2 components in
quantitative terms.

3. The results of the study were of value for the further
development and improvement of analytical regulatory docu-
mentation for raw materials and herbal preparations of purple
Echinacea. They may also be the basis for the creation of new
immunomodulatory substances based on the underground
organs of Echinacea.

Prospects for further research. Tinctures based on Echi-
nacea purpurea (L.) Moench can be considered as a basis
for the creation of new substances with immunomodulatory
activity based on the underground organs of echinacea.
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