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VK 581.135.51 + 543.544.5
IlonoB EBrenuii 'epmanoBuy, k.0.H., BeJl. HAyYH. COTPYIHHK,
I'HY «lentpansubiii 6otannyeckuii can HAH bemapycuy, r. MunaCK
Popoff Eugene Herman, PhD, Central Botanical Garden of NASB, Minsk

BKX-METOA KOJIMYECTBEHHOI'O OITPEJAEJIEHUSA ®UPHBIX MACEJI
B 3MEET'OJIOBHUKE MOJIJABCKOM (DRACOCEPHALUM MOLDAVICAL.)
ESSENTIAL OILS’ HPLC QUANTITATIVE ANALYSIS IN RAW MATERIALS
OF MOLDAVIAN DRAGONHEAD (DRACOCEPHALUM MOLDAVICAL.)

AnHoTanusi: B nanHO# pabote mpeacTaBieH YCOBEPIICHCTBOBAHHBIM aBTOPOM IMOJXOJ K
olleHKe KOHIeHTpanuu >¢upHoro macia (EOS) B ¢uromacce MeTOAOM BBICOKO-3()()EKTHBHOM
x)uakoctHor xpomatorpaduu (BOXKX, anrn. HPLC), BamumupoBaHHBI Ha CBEXECOOpaHHOM
JekapcTBEHHOM pactutenbHoM chipbe (JIPC) 3meeronosuuka (Dracocéphalum moldavica L.) — on
Mpoine, JeneBe Mo 3aTparaM, ObICTpee, YeM MeToja Ta3oBoil xpomartorpadhum (I'X), mpu sTom
II03BOJIACT Ha,Z[é}KHO H TOYHO HM3MCPUTH UMHTCTPAIBHOC COACPKAHUC EOs B CbIPbC Ha KOHBeﬁepe,
CJICA0OBATCIIBHO HaCTOSII_HI/Iﬁ ImoAaxXoa akKTyaJl€H I BHCAPCHHA B TCXHOJIOIMH, ITIOCKOJIBKY MOXET
00eCIIeYnTh CHHKEHUE 3aTparT U IOBLICUTDH peHTa6eJ'IBHOCTB IMpOU3BOJICTBA.

Abstract: Plants' essential oils (EOs) represent a complex of volatile organic compounds.
They are usually analyzed by gas chromatography (GC) on highly selective capillary columns in
devices with flame ionization detectors and are relatively expensive to operate. The HPLC method
adapted and presented by us in this work for the analysis of EOs is simpler and faster than GC,
therefore it can provide a good service when introduced into technologies, since it will assure
reliability, reduce the cost of registration and assessment of the integral EOs content in the raw
material used on the conveyor, and, accordingly, increase the industrial profitability.

KawueBble cjioBa: 3MeeroioBHuK MongaBckuii (Dracocéphalum moldavica L.), sa¢puprsie
Macia, BeIcokodpdekTrBHas KuAKOCTHAs XpomaTorpadus (BDIKX).

Keywords: moldavian dragonhead (Dracocéphalum moldavica L.), essential oils, high
pressure liquid chromatography (HPLC).

Beenenne. Ddupnsie Macna pactenuii (essential oils, EOS) mpeacTaBisioT co00i KOMILIEKC
JETyYnX OPTaHHYECKUX COCITUHEHHH (COCTOSAIINIA B OCHOBHOM M3 MOHO-, CECKBHU- M JIU- TEPIICHOB),
M, KaK W3BECTHO, BHIMONHAIOT psn ¢ysknmii: 1 — EOS sBusrorcs merabonuramMu OOMEHHBIX
MPOIIECCOB PACTUTEIIFHOTO OpraHu3Ma (Ha STO YKa3bIBAaeT BHICOKAs PEaKIMOHHAs CIIOCOOHOCTH
TEPIICHOMIHBIX W apOMATHYECKUX COCTUHEHHH [OCHOBHBIX KommoHeHToB EOS]); 2 — EOS mpwu
UCTapeHun "OKyTHIBAIOT" PACTCHUsS YMEHbIIAs TEIJIONPOHUIIAEMOCTh BO3AyXa (MpemoxpaHss OT
Ype3MEPHOT0 HarpeBaHus AHEM U MEPEOXITAKICHHUS HOYBIO, a TAKXKE PETYIUpPys TpaHCIHPAIUIO); 3
— EOs (mpuBnekass HaCEKOMBIX 3alaxoM) CIIOCOOCTBYIOT OIBUICHHIO IIBETKOB U YBEITHMYCHHIO
ypoxasi cemsiH; 4 — EOS mpenarcTBYIOT 3apakKeHHIO MAaTOT€HHBIMU TpUOAMU M OaKTEepUsMH, a
TaK)Ke 3alIUINAI0T PACTeHUs OT MoedaHus KUBOTHbIMU. CienyeT moauepkHyTh, yTo EOS n3naBHa
IIEHATCS] YEJOBEKOM B KynuHapuum U (uro-(apoma)-teparnuu; kpome Toro EOS mmpoko
WCIOJIb3YIOTCS THILEBON MPOMBIIIJIEHHOCTBIO, a TaKXKe B MEAMIIMHE, KOCMETUKE M MHBIX cepax
npumenenus [1]. OqHuM U3 uHTEpecHBIX TpoaylieHToB EOS sBiIseTCsI 3MEeroJ0BHIK MOJIIaBCKU
(Dracocephalum moldavica L.) — TpaBsHucTOE BBICOTO# 10 80 CM pacTeHHe ceMelcTBa SICHOTKOBBIC
(Lamiaceae), BbIpaiuBacMoe Kak JeKapCTBEHHAs U 3pupomMacindHas KyJabTypa, Tak Kak BCE YacTh
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JAHHOTO TIEpCOHAXka Xapakrepusytorcss HammuuneM EOS (MakcuMyM cuHTE3a — Ha CTaiuu
userenusi). Copnepxxkanue EOS B cBexell Ham3emHON Ouomacce (aHanmor JIeKapCTBEHHOTO
pacturensHoro ceipbs, JIPC) cocraBmser He wmenee 0,05 %. EOsS 3meeromoBHuka —
JIETKOIIO/IBUKHASL CBETJIO-KENTAsl IPO3padyHas )KUAKOCTh C JMMOHHBIM 3al1aXxOM, B COCTaBE KOTOPOM
npeo0IaialoT MOHOTEpIieHbl — mutpaib (25+70 %), repanuon (~30 %), Tumosn, Hepoa (~7 %),
npu4éM MX COOTHOLICHUE 3aBHCUT OT (a3bl pa3BuThs [1, 2]. YuuThiBas aKTyaqbHOCTb BBIBEICHUS
YIIYYIIEHHBIX COPTOB pacteHuil B LleHTpanmbHOM OoTaHWueckoMm caay HanumonanmbHOUW akagemun
Hayk PecnyOnuku benapych (PB) Benéres cenekuus npeacraButeneii Lamiaceae ¢ moBbIIICHHBIM
CHHTE30M LIEHHBIX OMOAKTHBHBIX BEIIECTB, B T. 4. EOS, 006b14HO ananusupyemsix B JIPC meTonom
ra3oBoil xpomarorpaduu (I'X) Ha BBICOKOCEIIEKTUBHBIX KAMMJUIPHBIX KOJIOHKAX B YCTPOMCTBax ¢
IJJAMEHHO-MOHU3ALIMOHHBIMU JI€TEKTOPAMHU, YTO OTHOCHUTEIBHO AO0poro. B cBs3u ¢ 3tuM nepen
aBTOPOM BCTaJIa LI€JIb — IPOBECTH COOTBETCTBYIOLINE UCCIIEJOBAHMS M ONITUMU3UPOBATh JETEKIMIO
UHTETpaNbHOTO conepxkanusi EOS y  BumooOpasmoB JIPC Oonee yaoO0HBIM — METOIOM
BbICOKO3(pexTuBHOM kuakocTHOM XpomaTtorpadun (BOXKX). EcrtectBenHo, sToro ymanock
NOOUTBCS TYTEM KPOMOTIMBOrO Tpylna. B HacTosmielr paboTe TMpeacTaBleH JalKecT
YCOBEPIIEHCTBOBAHHOI'O aBTOPCKOT0 Mojaxoja K 3kcnpecc-aHanuzy EOS B JIPC u nomydeHHsle 1o
BOXX-meroauke naHHble H3MEPEHUM.

Marepuanbl M MeTOAbl HccaeqoBaHUsL. OObEKT OMOXMMHUYECKUX MCCIECIOBAHUNA —
3meeronoBHUK Mosnasckuii (D. moldavica L.). Mamepuanuvt — JIPC (cBexecoOpaHHast Haa3eMHas
6uomacca, cMm. pucyHok 1: [Bepxuei, "Bepx"] u nmxkneit, "Huz"] mo 1/2 BbICOTHI pacTeHUil)
smeeronoBauka (D. moldavica L. copt I{mok), C 3arotoBkoit B (asy mserenus 17.07.2019 u
26.07.2019. Ipurorosnenue nmpod ans ananuza EOS B o0Opasmax 3MeerojoBHHUKA OCYIIECTBISUIN
COIJIaCHO CTaHmapTHOW mporenype [3-9] B Hamiedt Moaudukanuu: CBexecoOpaHHas ChIpas
OnomMacca B3BEIIMBaJach B 3-X INOBTOPHOCTSAX MO 2 T (CBIpOW Bec, C.B.), U3 KOTOpbIX 10 mu
skcTparenta m3Bnekann EOS. Dkcrpakmuro nx w3 JIPC mpoBommimM B TepMETHYHBIX YCIOBHSIX
(18°C, 16 4) ¢ nepuoanueckuM BcTpsixuBanueMm. OTHOUMEHHBIEC POOBI 0OBEAUHSIIA U TEPMETUYHO
B TemMHOTe xpaHunu (<4°C, <3 4) mo anammsza. CoctaB skcrparenra: aneroHutpun (100 mo/n),
arieron (100 mu/;m), meranon (100 wur/m), nuxmnopmeran (100 mut/n), muxmopatan (100 mut/m),
usonpornanon (100 mu/m), stmnanerar (336 mu/im), Na-stunenauamunterpaanerar BoaH. (1 1/m),
KUACJIOTHI — JuMOHHas (4 1/1) M ykcycHas (64 Mi/m); BCe peakTUBBI MapKH «X.4.» U «OC.4.».
BOXKX-ananuz EOs B mpobax mnpooamnmu xpomarorpadom Agilent-1260 (Agilent, CILIA).
[IpensaputenbHo 3KcTpakThl 00pa3ioB JIPC ounmanu nentpudyruposanuem (15000 g, 10 mun) u
Haocanok npomnyckanu depe3 huibtpel PTFE (Agilent, ®PT') ¢ @ mop 0,2 MkM, 3aTeM BHOCHJIH
B Buanel mo 100 wmxi, moGamsuim 900 MK MeTaHONIa M TEPMETUYHO 3aKPBIBAJIM  KPBIIIKa-
mu. I[IpoObr orOmpamucek aBTOCcAOMILIEpOM. AHanmmu3 cogepkanuss EOS mpoBommimm Ha KOJOHKE
Zorbax Eclipse Plus C18 (4,6 mm x 150 mm) mo metomy [4] oGpamiénno-daszosoit BOXKX B
ontuMuzaiu [5-9] VS KOHTpOJb. YCIOBUS M30KPATHUECKOTO DITFOMPOBaHUs: 1) MHBCKIIMOHHBIH
00béM = 10 mxi1 npoOsr; 2) MoOmbHas ¢aza: aneronuTpra/100 MM amerar amMmmoHus (B BOzE) =
80/20; 3) temnepatypa konoHku 25°C; 4) ckopocts amoupoBanus 1,8 mi/muH. Perucrpanus EOS
BEJIACh MPH A210 um (VS As60 mm) IHOIHO-MATpHUHBIM JeTekTOopoM DAD G4212B (Agilent, CIIIA) mo
wiomaaun 1ukoB B Milli  Absorbance Units [mMAU <« s], koropsle mnepecyuTbiBamu (110
kanuOpoBouHomy ctannaptry, KC) B r EOs na 100 r B ucxoaHo# cBexxecoOpaHHOU Ouomacce
pacrenuii. O6paboTka maHHBIX mpoBeaeHa mporpammoii Agilent OpenLAB CDS ChemStation.
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https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D1%80%D0%B0%D0%BB%D1%8C
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B xauecrBe KC ucnons3zoBaaun EOs D. moldavica L. (% EOs [v/m] = 0,830 mui/100 r JIPC [1] ¢

yuérom miotHoctd EOS p=0,925 r/mi, uto coorBerctByer 0,747 v EOs /100 r JIPC u B mpobe
KC peructpupyercs DAD kax 51323 mAU s; orcrona 1 mAU s = 14,470+ 10°rEOs / 100 r c.B.

PesyabTatel M uMX o00cy:xkaenue. B xome mpoenenus BIXKX-ananmmuszoB obmero
conepxanus >¢upHeix Macen ([EOs]) B cBexecoOpanHol (chipoit) Ham3emHoit Ouomacce D.
moldavica nosryueHbl HOBbIC JaHHBIC (PUCYHOK 1), yKa3bIBarouye Ha d3PPEKTUBHOCTh HAWICHHOTO
OMOXMMHUYECKOT0 Mmoaxona. MHTerpupoBaHus (CyMMalM IUKOB) XpOMAaToOrpaMM CHAEJaHbl 3a
BBIYETOM 3Ha4YeHMH "(oHa", 1aBaeMOro KOMIOHEHTAMHU dKCTpareHTa (KOHTPOIb). MOKHO BUIETH —
koHTeHT EOS y 3meeronoBHuka copra LMok Ha cTajuu BCTYIUICHHS B MOPY LIBETEHHS (M Hadaia
LBETEeHUs) B "BepxHel" yacTu pactenus (re HaMeuajJoCh pacilyCKaHHE LIBETKOB) MOJAEPKUBAIICS
B CTaOMJILHOM COCTOSIHUM W TIPH CpaBHEHMHM Ha cpokax coopa JIPC 17 u 26 wuronsa 2019 r. —
0,565+0,024 u 0,599+0,028 r EOs na 100 T chipoii OuoMacchl, COOTBETCTBEHHO, pa3IHYUs
cocraBmm ~3,4 % (to ectb ObuIM HeAOCTOBEpHHBI). OJHAKO CPABHUTEIBHOE HM3MEpPEHHE Ha
aHAJIOTHYHBIX CpOKax oOIIero conepkaHus 3(UPHBIX Macel B "HIDKHEH" dYacTH Haa3eMHOU
omomaccer 3meeronoBHuka (0,292+0,012 u 0,210+£0,009 r EOs ma 100 r cwipoii OGHOMACCHI,
COOTBETCTBEHHO) OOHAPYKHIIO CYIIECTBEHHYIO YOBbUTh uX (mpumepHo Ha 28,1 %, a 370 B cpenHeM
okoJ10 3,5 % B Teyenue oaHux cyTok). Cynas mo pesyiabTaram m3mepenuit D. moldavica B nepuon
LBETCHUS HE CHMKAET MPOILYKIHIO 3()UPHBIX Macel B aKTUBHOM "BepxHel" yacTu cBoel OMoMacchl,
3HAYUT, HAXOAMUTCS B COCTOSHUM WHTCHCHUBHOIO MeETabonMu3Ma, TpeOyromero akTUBHOTO
pacxo/l0BaHUsl SHEPTHU. DTU HHEPIeTUUECKHUE TPAThl OTYACTH, BUIMUMO, MOTYT IOKpBIBATHCS 3a
cuéT paHee CMHTE3MPOBAHHBIX METAaOOJIMTOB, HA YTO YKa3bIBACT U OOHAPYKUBAEMOE MOCTEIICHHOE

CHIDKeHHE KoHIeHTpauuu EOS B "HumkHEN" yacTu HaJl3eMHOW OMOMAacChl pacTEeHUs.

3akiaroyenue. AHalW3 COJEp)KaHUS JIETYYUX OPraHWYECKUX BELIECTB pPACTEHUM, B
gactHOCTH, H¢upHBIX Macen (EOS), MoxeT oka3bIBaTbCsi 3aTpyJHHUTEIBHON He JemeéBon
MpOIEeTypOil, OCOOCHHO TMPH JAETEKIUH O3TUX CYyOCTaHIMI Ha JOPOTOCTOSANIMX B IpoIecce
JKcIuTyaTanuu Ta3oBeiX xpomarorpadax (I'X). Opnako npanHas pabora Ha mpumepe JIPC
3meeronoBHuka D. moldavica copra LIMOK packpbsiBaeT BO3MOXKHOCTh TPHUMEHCHHUS IS
KOJINYECTBEHHOI'O OINpeseTeHus HMHTerpaibHoro (obmero) coxep:xanuss EOS Oomnee ymoOHOro u
CHenualbHO afantupoBaHHoro meroga BOXXX (BanumaupoBaHHOIO BMECTO pPacTOUYUTENBHON
ra3oBoil xpomatorpadun). Takum obpazom, eciau s aHanuza EOS BHeAPUTH B MPOMBIIUICHHBIE
texHonmorun merox BDXKX (6omee mpocroil m yckopeHHblit uem ['X-mojaxonm), To 3TO MOXKeT
oKa3zaThb J10OpYIO YCIIyTy, MOCKOJBbKY O0O€CTeYUT HaAEKHOCTh, YJACIIEBUT PErHCTPALUIO U OIEHKY
cogepxanuss EOS B umcmonb3yeMoM Ha KOHBeHepe ChIph€BOM Marepuaje, a, COOTBETCTBEHHO,
MOBBICUT PEHTA0ETBHOCTH MPOU3BOICTBEHHBIX MTPOIIECCOB.

Pa6ota Bemonnena B pamkax OHTII Pb «MuTponykius, o3eneHeHne, 3K00€301MacHOCThY,
2016-2020 rr. mo 3amanmto 2.1.7 "Cozmatb 3(p(deKkTuBHBIE COpTa JIEKAPCTBEHHBIX, MPSHO-

apOMaTUYECKUX U OMOIHEPTeTUUECKUX pacTeHUi "
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['pachuyeckmia Bug pesynbtatos BOXX

Ouvchporka anHbix BIKX | PacuéTel no EQs
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Pucynok 1 — Pacuér obmero yaensHoro coaepskanus agupusix macen (EOs, essential oils)
B ChIpoii Hag3emHo# 6rnomacce JIPC 3meeronoBuuka mosnasckoro (D. moldavica L. copt I{mok)
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