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[IpoBenénnble xpomaTtorpauueckue Huc-
CJICZIOBAaHMS TO3BOJIMIIN ONPEACIUTh HAIU4Ke
B ChIpbe MIan(es My4YHUCTOTO (PIaBOHOUOB:
pYTHHA, KBEpIETHHA, TUNepo3uaa u 5 deHom-
KapOOHOBBIX KUCIIOT: KOGEHHOH, T-KyMapoBOii,
(bepynoBoii, ramuioBoil U xKopuuHoil. Kommue-
CTBEHHOE OIpENeIeHuEe CyMMBbI (DIaBOHOUI0B
B mandee My4YHHUCTOM HPOBOAMIM METOIOM
muddepeHnaIbLHOR CHEKTPO(POTOMETPHH,
oHo cocrasuiio 0,55-0,60% B nepecuere Ha py-
TUH. [IpoBeaeHHBIE UCCIIEAOBAHMS TTO3BOIMIN
paclMpuTh Hay4yHbIe JaHHbIE O (DEHOJIBHBIX
COEIMHEHUSX MIajdesi MydHUCTOTO U IPEeAsIo-
KHUTh BO3MOXKHOCTb TNEpepabOTKH, KOHTPOJIS
3aroTOBKH M II€JIEBOTO MCIIOIB30BaHuUs mades
MYYHHCTOTO TPaBbl B (hapMaliuil 1 MEIUIIHE.

KiroueBble cioBa: masndeil My4HHUCTHIH,
¢draBoHOMIBI, XpoMaTorpauueckrue MeTOJbI
aHanu3a, CreKTpo(hOTOMETPHSI.

Pox CanbBus (Salvia L.) — xpynHsiit pox
MHOTOJIETHUX TPaBSHUCTBIX PACTEHUH U Ky-
CTapHHUKOB ceMelcTBa ssicHoTKoBbIe (Lamiaceae
L.). Bce Bunbl 3T0oro poaa siBISrOTCS dHUPHO-
MacCJIMYHBIMM; PsAJl U3 HUX BOILLIU B KYJIBTYpY
KakK JICKapCTBEHHbIE: manden 1ekapcTBEeHHBIN
(Salvia officinalis L.), mandeii MyckaTHbIN
(Salvia sclarea L.), mandeii a¢uonckuii (Salvia
aethiopis L.) [5, 12]. Illandeit MydHucTbIil He
SIBJIIETCS JIEKAPCTBEHHBIM PACTEHUEM, B JIUTE-

Chromatographic researches conducted
have allowed determination of the flavonoids
presence in raw materials of Salvia farinacea
Benth. They were rutin, quercetin, hyperoside,
and 5 phenol carbonic acids: caffeic, p-cou-
maric, ferulic, gallic, and cinnamic acids. The
quantitative content of the sum of flavonoids in
Salvia farinacea Benth. was conducted by the
method of differential spectrophotometry, and
it amounted to 0.55-0.60% in terms of rutin.
The research conducted made it possible to ex-
pand the scientific data of phenolic compounds
of Salvia farinacea Benth. and to offer the pos-
sibility of recycling, monitoring procurement
and targeted use of Salvia farinacea Benth. herb
in pharmacy and medicine.

farinacea  Benth.,
methods  of

Keywords: Salvia
flavonoids, chromatographic
analysis, spectrophotometry.

Salvia L. genus is a big genus of perennial
grassy plants and brushes from the Lamiaceae
L. family. All species of this genus have
essential oils; the whole range of them
entered the cultivation as medicinal plants,
for example Salvia officinalis L., Salvia
sclarea L., Salvia aethiopis L. [5, 11]. Salvia
farinacea Benth. is not a medicinal plant, there
are small data about its chemical composition
and quantitative content of some biologically

55



DOI: 10.19163/2307-9266-2016-4-1(14)-55-65

Dapmayus u papmaronoeus T. 4 Ne 1 (14), 2016

parype UMEIOTCS OrpaHUYEHHBIE CBEACHUS O
€ro XMMHUYECKOM COCTaBE M KOJIMYECTBEHHOM
COJICpYKaHUHU HEKOTOPHIX OMOJIOTMUYECKH aKTHB-
Hbix BewectB (BAB). B napognoit Mmequnune
OTBaphl U HACTOM W3 Ma(ess MydHUCTOTO IIIH-
POKO UCHOJIB3YIOTCS TPU TOJOBHOM O0iu, Juis
JIeYeHus IPOCTYy., oTpasiieHui [12, 13].

[Handeit myunucteii (Salvia farinacea
Benth.) — HempuxomiMBOE JONTOLBETYIIEE
MHOTOJIETHEE TPaBSIHUCTOE PACTEHUE BHICOTON
10 1 m. JIuctes npoaonaroBaro-slieBUaHbIE, C
OCTPOM WM TYINOW BEPXYUIKOM, KIMHOBUIHBIM
OCHOBaHUEM, BOJIHUCTBIEC UM LIETbHOKpaHUE,
roJible, CJIerka OMYLIECHHbBIE JIMIIb O KHUJIKAM.
Cougetus gauHoi 15-20 ¢cMm, Ha BEICOKHMX IIBE-
ToHOCax. OCh COLIBETHS U YAILLIEUKH 'YCTO OIy-
LIEHbl TEMHO-CUHUMU, PEXKE CBETIIO-CEPbIMU,
KOPOTKMMHM BOJIOCKaMHU. BEHUNK TEMHO-CUHUI,
penko Oembrii. L[BeTeT ¢ cepenuHBI aBrycra
JI0 MO3AHEN oceHHU. J[eKOpaTUBHYIO LIEHHOCTh
MPEACTABIISIIOT KUBOMUCHBIE KYCThI C PBIXJIbI-
MU COLIBETUSIMU JIMJIOBO-CUHEH raMMBl, CIIyKa-
e GOHOM TSl IPYTHX OJHOJETHUX KYIBTYp
B IPYIIOBBIX MOcaikax. B mpupoae oHu KUBYT
HECKOJIBKO JIET, HO B O0Jiee CYpOBOM KJIMMaTe B
OTKPBITOM T'PYHTE HE 3UMYIOT, I03TOMY BbIpa-
LIMBAKOTCS KaK JIETHUKU. [[MUTENbHBIA NEPUOI
oT mpopacTaHus 110 1BeTeHus (oxosio 100 nuei)
00yCTIOBIUBAET 0053aTeNBHOCTh  PaccagHO-
ro cnocoba BeIpammBaHus. PoxauHoi mandes
MYYHHUCTOTO SIBJISIFOTCS TPONUKH M BIAXKHbBIC
cyorponnku Amepuku, Texac, HoBast Mekcuka
[5, 13, 15].

CaeneHust 0 colep:kaHuu B Tpase Iuajides
MYYHUCTOTO (DEHOJIHBIX COSIMHEHUN U UX Ka-
YEeCTBEHHOM COCTaBe B HAy4yHOW JMTeparype
OTCYTCTBYIOT. [lo3TOMY LI€NBIO HACTOSIIETO
HCCIIEIOBAHUS SIBISUIOCH M3YYUTh Kau€CTBEH-
HBIA COCTaB (PEHOJIBHBIX COCTUHEHUN TpaBbl
maydess My4HUCTOTO U OIPENEIUTh KOJIUYe-
CTBEHHOE CO/ICPKaHHE CyMMbI (pJIaBOHOUIOB B
ceipbe 8, 11].

DxcnepumenmanbHas 4acmo

OO6pa3siel ceipbst (TpaBy) mmandess My4dHU-
CTOTO 3aroTaBIUBaIM B OOTAaHMYECKOM Caay
[Iarturopckoro  menuko-(hapmMaleBTUYECKOro
nHctutyTa B 2011-2013 ropax Ha skcriepuMeH-
TaJbHBIX y4yacTKax B ¢a3zy LIBETEHUS, I1e pac-
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active substances (BAS) in the literature.
Decoctions and infusions of Salvia farinacea
Benth. are widely used in folk medicine for
headache treatment as well as for treatment of
cold and toxications [12, 13]

Salvia farinacea Benth. is an easy to keep, long
blossom perennial grassy plant 1 m tall. Leaves
are oviform, flexuose or smooth-edged, bare, with
little fuzz along the veins. Inflorescences are 15-
20 cm long, on high flower stalks. Rhachis and
cups have dense dark-blue, rarely light-gray short
fuzz. Corolla is dark-blue, rarely white. Blossom
is from the middle of August to the late autumn.
Picturesque brushes with crumbly lilac-blue col-
ored inflorescences have a decorative value. They
are a background for other annual plants in group
beddings. In natural conditions they live several
years, but they do not hibernate in more severe
climate in an open ground, so they are cultivated
as a summer plant. The long period of growing till
blossom (about 100 days) conditions the necessi-
ty of germination method. Salvia farinacea Benth.
native land are humid subtropics of America, Tex-
as, New Mexico [5, 13, 15].

There are no data about the content of phe-
nolic compounds in Salvia farinacea Benth. and
their qualitative composition in scientific liter-
ature. Therefore the purpose for this study was
to investigate a qualitative content of phenolic
compounds in a herb of Salvia farinacea Benth.
and to determine the quantitative content of fla-
vonoids sum in raw materials [8, 11].

Experimental part

Raw materials samples (herb) of Salvia far-
inacea Benth. was stocked in a botanical garden
of the institute (PMPI) in 2010-20123 on the
experimental grounds at blossom, where the
plant was introduced from the seeds. The seeds
were bought in flower stores of the Caucasus
Mineral Water region (Pyatigorsk, Mineralnye
Vody, Rassvet Company). Raw materials were
dried out with air-shadow method.

Preliminary qualitative reactions for the
presence of flavonoids in the raw materials
were carried out by the extraction, obtained in
accordance with the method described in SP XI
vol. 2, in “Herb of Hyperiaim” article [SP].

1 ml of extracts was added with 2 ml of 2%
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TEHUE HHTPOLYyLHMpOBaHO U3 ceMsH. CeMmeHa
nonydain u3 Craponoiasckoro HUN Cenb-
CKOro xo3stiictBa, copt «lomy6oit uneit». Coi-
pbe CYLIMIN BO3AYIIHO-TEHEBBIM CIIOCOOOM.

KauecTBennble peakiuu Ha MPUCYTCTBUE B
chIpbe (HI1aBOHOMIOB MPOBOAMIIU C U3BIICUECHU-
€M, ITOJIy4EHHBIM COIVIACHO METO/IMKE, OIUCAH-
Hoi B ['® XI BbIN.2 , B yacTHOM cTarbe « TpaBa
3Bepo0O0s.

K 1 mn uzBneyenust npudasnsiian 2 mia 2%
pacTBopa aJtoMHHHUA xyopuja B 95% stanone
n 7 mit 95% 3TaHoNa; pacTBOP OKPALINBAJICA B
3eJI€HOBATO-KCIITHIN IIBET.

K 2 My m3Bneuenus nodasisau 0,5 T 1uH-
KOBOM IbUIM U 1 MJT KUCHOTBHI XJIOPUCTOBOAO-
ponHOil  KOHUEHTpupoBaHHOUW. [locTeneHHo
MIPY HarpeBaHUU HA BOJSTHON OaHE MOSBISIIOCH
pPO30BOE OKpaIUBaHue (IIMAHUIUMHOBAS MP0oOa)
[3,4,6].

Jlisi ycTaHOBJIEHUS KaueCTBEHHOI'O COCTa-
Ba ()CHOJIBHBIX COCTUHEHHMI M3 TpaBbl Iandes
MYYHHUCTOTO MOJTy4aId U3BJICUEHUS C HUCIIOIb30-
BaHueM cupTa 3Tui0Boro 40% u 70%, cootHo-
IIEHUE CBhIPbsl M BKCTpareHTa cocrapisuio 1:10,
MpoLIeCC MPOBOAMIN HA BOASHOW OaHe IpHU TeM-
neparype 60-70°C B Teuenue yaca. KauectBen-
HBII cocTaB (DEHONBHBIX COEIMHEHUI HCCIeno-
BaJIi C MOMOIIBI0 OyMa)XHOW M TOHKOCIIOMHOMN
xpomarorpaduu. Ha nmuHMIO cTapra Xxpomaro-
rpaduyeckoii Gymaru ¢ moMoIIbI MUKPOIIIIPU-
na Hanocunu B Buae Touku 0,1 mir 40% u 70%
cnuproBbix u3BieueHuit U 0,05% cnupToBbIE
pacTBOpbBl pPYTHHA, KBEPLETHHA, TUIEPO3Uia,
(dbepysioBoOil M TayuIOBOM KHCIOT. bymary c Ha-
HECEHHBIMU TPOOaMU BBICYIIIMBAIN HA BO3IYyXE
Y MIOMENIAJIN B KaMepy CO CMEChIO PacTBOPUTE-
neii: H-OyTaHON — JesHas YKCYCHas KUCIIOTa
— Bona (4:1:5), npenBapuTENTLHO HACHIIIICHHYIO
B TEUEHHUE 4Yaca U XpomaTtorpadupoBaiv BOC-
XOIAIIUM  crocoOoM. XpomatorpadupoBaHue
npoBoauiy B Teuenue 18-20 vacos. ITocne no-
CTIKeHHU (POHTOM pPACTBOPUTENCH JIMHUU
¢unuIIa, Oymary BBIHUMAJHM, BBICYIIUBAIN U
npocMarpuBayii B YP-cBete. Pesynbrarsl Xpo-
MarorpagpupoBaHus IPEACTaBICHbI B Ta0muLE 1.
Metonom OGymakHOUM XpoMarorpaduu B H3BIIE-
YEHUSX UIACHTUDUIMPOBATH PYTHH, KBEPLETHH,
TaJIJIOBYIO M (pepysioByro KucioTsl [1, 7, 10, 14].

solution of aluminum chloride in 95% ethanol
and 7 ml of 95% ethanol; the solution was col-
ored with greenish-yellow.

2 ml of extract were added with 0.5 g of
zinc dust and 1 ml of concentrated hydrochlo-
ric acid. Gradually, after the heating on a water
bath, pink color appeared (cyanidine probe) [3,
4, 6].

Preliminary qualitative reactions for the
presence of flavonoids in the raw materials
were carried out by the extraction, obtained in
accordance with the method described in SP XI
vol. 2, in “Herb of Hyperiaim” article [SP]. 1 ml
of extracts was added with 2 ml of 2% solution
of aluminum chloride in 95% ethanol and 7 ml
of 95% ethanol; the solution was colored with
greenish-yellow. 2 ml of extract were added
with 0.5 g of zinc dust and 1 ml of concentrated
hydrochloric acid. Gradually, after the heating
on a water bath, pink color appeared (cyanidine
probe) [3, 4, 6].

To establish a qualitative composition of
phenolic compounds from the grass of Salvia
farinacea Benth. we obtained extracts using
40% and 70% ethanol, raw materials and ex-
tragent relation was equal to 1:10. The process
was carried out on a water bath at temperature
60-70°C within one hour. Qualitative composi-
tion of phenolic compounds was studied using
paper and thin-layer chromatography. 40% and
70% of alcohol extracts and 0.05% of alcohol
solutions of rutin, quercetine, hyperoside, feru-
lic and gallic acids were placed as a point of 0.1
ml on the line of chromatographic paper with
microsyringe. The paper with probes was dried
out in the air and placed into a chamber with
solvents blend: n-butanol — glacial acetic acid
— water (4:1:5), preliminary saturated within
a year and chromatographed using ascending
technique. Chromatography was done during
18-20 hours. After the solvents reached the fin-
ish line the paper was took out, dried out, and
examined in UV light. The results of chroma-
tography are shown in the table 1. By using the
paper chromatography we have identified rutin,
quercetine, gallic and ferulic acids [1, 7, 10,
14].
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Taonuya 1 — 3nauenusn Rf u okpacka namen 40% u 70% cnupmoewvix uzeneuenuii
wanges MyuHucmozo (Memoo o0ymaxcHoi xpomamozpaguu)

Table 1 — Rf values and spots coloration of 40% and 70% alcohol extracts

of Salvia farinacea Benth. (paper chromatography)

40% criuproBOe M3BICYCHNE / 70% crnmpTOBOE M3BIIEUECHNUE /
No risiTHa / 40% alcohol extract 70% alcohol extract
No of spot | 3nauenne Rf / | Oxpacka nsitHa B YO-cBere / | 3Hauenue Rf/ cge?; a/cgaciﬁgcl){lifiz’%_\]
Rf value Spot color in UV light Rf value plight
TemHo-Oypast /
1 0.0075 TemHuo-0ypas / Dark-brown 0.084 Dark-brown
. Caetmio-romy6as /
2 0.47 Ceemio-rony6as / Light-blue 0.24 Light-blue
Ceetmio-rony6as /
3 o o 0.47 Light-blue
Caetno-3enenas /
4 o o 0.65 Light-green
Caetno-romyoast /
> B B 0.85 Light-blue

JU71st TOHKOCTIOMHOM Xpomarorpaduu ucrob-
3oBan  TiacTHHKU  «Copbodun [ITCX-AD-A-
YO» u «Cumydon YD». Ha nunuro crapra ruia-
CTHHOK C MIOMOIL[K0 MUKPOILTIPHIIA B BUJIE TOUKU
HaHocwy 1o 0,05 mn 40% u 70% cnmpToBOro
U3BJICUCHUS MIa(ess MyYHHCTOTO U CITUPTOBBIE
pacTBOpBI CTaHIAPTHBIX 00pa3LoB. IlmacThHKy
C HAaHECEHHBIMU NMPOOAMU BBICYILIMBAIIM HAa BO3-
nyxe B TeueHue 10 MUHYT, OMeIanyu B KaMepy
CO CMECBIO pacTBOpHUTENEll OyTaHOJ: KHCIIOTa
YKCyCHas JefsiHas: Boaa (4:1:5), nmpeaBapurenb-
HO HACBIILIEHHYIO B TeueHue 40 MUHYT U Xpoma-
TorpadupoBanu BocxoasmmmM criocodom. Ilocne
npoxoxaeHus (pontom pactBoputeneit 10 cm
IUTACTUHKY BBIHUMAJIH, BBHICYIIMBAIN B BBITSOK-
HOM mKady B TedeHue 20 MUHYT M IPOCMaTpHBa-
m B Y®-cere. Ha xpomarorpamMmme HaOromamm
ISITHA (KOPUYHEBOE — PYTHUH, JKEJITOE — KBEepIe-
tuH). [locne 006paboTku 2% CUPTOBBIM PacTBO-
POM aJTFOMUHHUS XJIOPH/IA U HATPEBAHUS B TEUCHHE
3 MHUHYT B CyLIMJIBHOM IIKa(y MpU TEMIIEparype
100-105 °C, nsitHa (heHONMBHBIX COSAMHEHHUH MTPH-
00peIu )KENTYI0 OKPAaCKy B BUANMOM U JKEJITO-3€-
nenyto (yopecueHimoo B YO-cere [6, 7, 15].
Takum oOpazom, MeTomamMu Xpomarorpadude-
CKOTO aHaJIM3a B CITUPTOBBIX U3BICUCHHUSIX INAN-
(est MyYHHCTOTO YCTAaHOBJIEHO HAJIWYUE PyTHHA,
KBEpLIETHHA, TUIIEPO3UA, a TAKKE TaJuIOBOM U
(bepynoBoii kucnot. J{ist 6onee 1eTaabHOTO U3y-
4yeHus: (DeHONBHBIX COCAMHEHH TpaBbl mmasdest
MYYHHUCTOTO MCTONb30Bas MeTo BOXKX [2, 9].
HccnenoBanue npoBeieHO Ha (haKyJIbTeTe XUMUU
U BBICOKUX TexHonoruii KybGaHckoro rocymap-
CTBEHHOI'O YHUBEPCUTETA.
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For a thin-layer chromatography we used
Sorbfil PTSH-AF-A-UF and Silufol UF plates.
0.05 ml spots of 40% and 70% alcohol extract
of Salvia farinacea Benth. and alcohol solu-
tions of standard samples were placed on a
start line with a microsyringe. The plate with
probes was dried out in the air during 10 min-
utes, then placed into a chamber with solvents
blend butanol: glacial acetic acid:water (4:1:5),
preliminary saturated during 40 minutes, and
then it was chromatographed using ascending
technique. After the reaching of 10 cm by the
solvents, the plate was took out, dried out in the
draught cupboard during 20 minutes and ex-
amined in UV-light. Chromatogramm showed
spots (brown —rutin, yellow — quercetine). After
the processing with 2% alcohol solution of alu-
minum chloride and heating during 3 minutes in
a draught cupboard at temperature 100-105 °C,
the spots of fenolic compounds acquired yellow
color in visible and yellow-green fluorescence
in UV light [6, 7, 15]. Thus, using the methods
of chromatographic analysis in alcohol extracts
of Salvia farinacea Benth. we have found the
presence of rutin, quercetine, heperoside, as
well as gallic and ferulic acids. For more de-
tailed investigation of phenolic compounds of
the grass of Salvia farinacea Benth. we used
HPLC [2, 9]. The study was carried out at the
Department of Chemistry and High Technolo-
gies at Kuban State University.
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Jnis vccnaenoBaHUsl MCIOIBb30BAIM U3BIIE-
YEeHHE, MOJTYYCHHOE C MOMOIIBIO CIIUPTa ITH-
aoBoro 70%. CnupToBO€ H3BICUECHHUE IEPE]
xpomarorpadupoBanuem paszbasisin  (1:10)
cMechblo  aneroHuTpui-pocdarueiii  Oydep
(1:1). UccrnenoBanue mpoOBOAUIA METOIOM 00-
pateHHO-(pa3HON KHUJIKOCTHOW XpoMaTorpa-
¢uu, obecrneynBarOINM BEICOKOE pa3peiieHue
U YyBCTBHUTEIBHOCTb. YCIOBHS XpOMaTorpa-
¢bupoBaHus MOJOOpPaHBI C YYETOM (DU3UKO-XH-
MHUYECKHX CBOICTB OMONIOTMYECKH aKTHBHBIX
BEIIECTB B PACTUTEIBHOM ChIPE, BApbUPYS CO-
CTaB JMIOCHTA U JUTMHY BOJIHBI IETEKTUPOBAHMSL.
Amnanus npoBeieH Ha xpomarorpade Shimadzu
LC 20 Prominence ¢ nmocnenyoeil KOMIbo-
TEpHOI 0O0pabOTKOM pE3yNbTaToOB HCCIIEA0BA-
Hus B cpene nporpammbl LC Soluton. {non-
HO-MaTpUYHOE JeTeKTUpoBaHue B YD-obmactu
CIEKTpa IO3BOJWIO OLCHUTh CIIEKTpaJIbHbIC
XapaKTePUCTUKU PA3JEICHHBIX KOMIIOHEHTOB
[0 XpOMAaTOrpaMMe U MOTYYUTh JOTIOTHUTEIb-
HYI0 UHPOPMAIIHUIO AJIs1 X UACHTU(DUKAIIH.

OnTuManbHble Pe3yNbTaThl AITIOUPOBAHHS
ObUIM TIOJTy4eHbl B OMHAPHOM I'paMeHTHON CH-
CTeMe: alleTOHUTPHUJI-BOAHBIA PACTBOp Kasus
murugapodocdara (0,04 M), momkucIeHHBIN
kucioToi pocopnoit 1o pH 2,8. Xpomatorpa-
¢upoBaHue TPOBOAMIN Ha KOJIOHKe Zorbax SB
C18, pazmepamu 150%2,1 mm, 3a1101HEHHOM Ya-
cturiamu copbenta 5 mxMm (Agilent). CkopocThb
IIOTOKA 3Ir0eHTa cocraBuia 0,25 MiI/MuH, TeM-
reparypa TepMocTara u sueiku 1erekropa — 35
°C. O6bem mpobb1 — 5 Mk, [Ipu npoBenenuu
aHaJu3a MCIOIb30BAIM TPATUCHTHBIA CTYICH-
YaThlid PEKUM MOCTYIICHUS 31t0eHTa (Tabm. 2).

For this study we used an extract, obtained
with 70% ethanol. Alcohol extract was dilut-
ed (1:10) with the blend of acetonithryl-phos-
phate buffer (1:1) before the chromatography.
The study was carried out by using the re-
versed-phase chromatography, which provides
a high definition and sensitivity. The conditions
of chromatography were composed in respect
to the physical and chemical properties of BAS
in plant raw materials, changing the composi-
tion of the eluent and the detection wave length.
The analysis was carried out in Shimadzu LC
20 Prominence chromatographer with the fol-
lowing computer processing using LC Solution
program. Diode-array detection in UV spec-
trum allowed evaluation of spectral character-
istics of divided components by the chromatog-
raphy and to receive an additional information
for their identification.

Optimal results of elution were received in
binary gradient system: acetonithryl-potassi-
um dehydrophosphate water solution (0.04
M), acidified with phosphoric acid to pH 2.8.
Chromatography was done on a Zorbax SB C18
column with sizes 150x2.1 mwm, filled with sor-
bent particles 5 um (Agilent). The eluent flow
velocity was equal to 0.25 ml/min, thermostat
temperature and detector cell amounted to 35
°C. Sample volume amounted to 5 pm. To carry
out the analysis we used gradient stepped re-
gime of eluent inflow (table 2).

Taoauya 2 — Xapakmepucmuku 2paoueHmnuo20 CHyneH4amo2o pexxcuma

nocmynJjieHuA Jjiloenma

Table 2 — Characteristics of a gradient stepped regime of eluent inflow

Crynens / Stage

Bpems sxcnio3uunu, MuH /
Exposition time, min

KoHnuienTpanus arieroHuTpuiia B pocdar-
HOM Oydepe, % / Concentration of acetoni-
thryl in phosphate buffer, %

1 0-3 3

2 4-9 3-5
3 9-19 5-20
4 19-27 20-40
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JleTekTUpOBaHUE BEUIECTB MPOBOIMIN TPU
Tpex anuHax BoiH (280 um, 322 uwm, 370 HM),
UICHTU(PUIMPOBAIA TI0 BPEMEHHU YIEp:KHUBa-
HUS U CIIEKTPaM IMOTJIOMICHUS PAaCTBOPOB CTaH-
JapTHBIX 00pPa3IoB, MPEIBAPUTEIHLHO XpOMa-
Torpaupys KaKIbli U3 HUX B OTACTHHOCTH.
Pe3ynbrarhl Ka4eCTBEHHOTO aHalu3a CIHPTO-
BOTO M3BIICUCHUS U3 TPABHI Mandest MydHHUCTO-
TO TIPeJICTaBIICHbI HAa prcyHKe | u B Tabmwuie 3.

mAU

Detection of the substances was carried out
at three wave lengths (280 nm, 322 nm, 370
nm). For their identification we used a retention
time and absorption spectrums of standard sam-
ples, preliminary having chromatographed each
of them separately. The results of the qualitative
analysis of the alcohol extract from the grass of
Salvia farinacea Benth. Are represented in the
figure 1 and in the table 3.
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Pucynok 1 — Xpomamozpamma gpenonvhuvix coeounenuii mpaswl uianghes myuHucmozo
Figure 1 — Chromatogram of phenolic compounds of the grass of Salvia farinacea Benth.

C nomomrsto mMetoga BOXX B Tpase mian-
¢des myuHuctoro obOHapyxxkeHo 20 BelIecTB
(heHOoNMBHOM PUPOIBI, U3 HUX UAECHTU(DULINPO-
BaHO 4 eHoTOKUCIOTHI (Ko(elHast, M-KyMapo-
Bas, (hepyrnoBasi U KOpUUHas) U TpU (IIABOHOU-
na (pyTUH, TUIIEPO3U]T U KBEPLIETHH).

KonnuectBennoe ormpenenenue ¢aBoHOU-
JTIOB IIPOBOJIAJIY IO METOANKE, ONMMCAaHHOW B ['D
XI BbI11.2, B yacTHOM cTarbe « TpaBa 3Bepo00s»
[4]. AHanuTHuYecKylo MpoOy ChIpbs W3MEIbYa-
JM 70 pa3Mepa YacTHll, MPOXOISALINX CKBO3b
CUTO C OTBepCcTUSAMHU auameTpoMm 1 Mm. Oxono
1 r (TouHas HaBeCKa) U3MEIBYEHHOIO CBIPbS
MoMemam B Kojily co HuimdoM BMECTHUMO-
ctbto 150 mut, mpubasmisuin 30 M 40% cnupra.
Konby npucoenuusiian k o0paTHOMY XOJIOIUIIb-
HUKY W HarpeBaJld Ha KuIslied O0aHe B Tede-
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Using HPLC method we have discovered
20 substances of phenolic nature in the grass
of Salvia farinacea Benth. Of this amount 4
phenolic compounds were identified (coffeic,
p-coumaric, ferulic, and cinnamic), and three
flavonoids (rutin, hyperoside, and quercetine).

Qualitative determination of flavonoids was
carried out following the method, described in
SP XI vol. 2, in the “Herb of Hyperiaim” article
[4]. The analytical sample of the raw materials
was milled up to the sizes of particles, which
pass through a sieve with 1 mm pores. About 1 g
(precise weighing) of milled raw materials was
placed into 150 ml flask with a slice, and then
it was added with 30 ml of 40% alcohol. The
flask was connected to the reversed condenser
and heated on a boiling bath during 30 minutes,
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Taonuya 3 — Pe3ynomamul KauecmeeHHO20 AHAIU3A CRUPIMOGO20 U361eUeHUs U3 MPABbl ULd]l-
dea myunucmozo memooom BIZKX
Table 3 — The results of a qualitative analysis of the alcohol extract from the grass of Salvia
Jfarinacea Benth. using HPLC

JITUHBI BOJIH MAKCUMYMOB
MTUKOB CIIEKTPOB,
Bpewms COOTBCTCTBYIOILHX IImomans nmuka, Yucno
Haspanue nuka | yaepKUBaHUsI XpoMaTorpagecKum mAUxmuH / TEOPETHUYCCKHIX
/Peak name | mun / Retention | o AMYMAM, M | Wave Peak square, | Tapenox / Number
time, min lengths of Iaximums of mAU>min of theoretical plate
spectrum peaks, which corre-
spond to the chromatograph-
1C maximums, nm
1 2 3 4 5
1 15.95 326/217 236662 11910
Kodeitnas
kuciora / Cof- 16.81 327 36922 1399
feic acid
3 17.34 320 8701 52161
4 17.71 313 7062 19780
5 17.91 311/284 6188 36355
6 18.57 327 11440 25469
7 18.84 311 6640 28010
IT-kymapoBas
Kuciora / 19.13 321 5181 28362
P-coumaric acid
9 19.62 321 13546 14152
PyTusn / Rutin 19.95 202/255/353 761662 57266
®depynoBast
Kuciora / 20.21 197/329 743633 45944
Ferulic acid
13 21.38 331/265 120681 46480
Luneposita / 23.24 201/227/279/327 57673 40056
Hyperoside
15 23.94 200/283/327 5785 36318
16 24.48 197/282/320 7929 79883
17 25.90 201/228/277/320/373 72640 109844
18 26.17 198/227/278/319 160437 90157
Keepuerui / 26.55 198/226/280/317 18825 11280
Quercetine
Kopuunas
Kucnora / 28.32 201/281/320 15286 148907
Cinnamic acid

Hue 30 MUHYT, IEPUOINYECKU BCTPSAXUBAS AJIs
CMBIBaHHUS YaCTUL] CBIPbSl CO CTEHOK. lopsuee
u3BJIeYeHUe (UIBTPOBAIU Yepe3 BaTy B Mep-
HyI0 K00y BMecTuMocThio 100 M Tak, 4To-
ObI YacTHUIIbl CHIPSl HE MOMaJalu Ha (QUIBTP.
Bary nomenianu B Konly Ui 3KCTparupoBaHus
u npubasmsmu 30 mu 40% cnupra. DKCTpak-

sometimes shaking to wash the raw materials
particles from the flask walls. Hot extract was
filtered through a cotton wool into a measuring
flask 100 ml volume, so the particles of raw ma-
terials would not touch the filter. Cotton wool
was placed into the flask for the extraction and
added with 30 ml of 40% alcohol. Extraction
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LU0 NOBTOPSUIM €IL€ JABAXKIbl B ONHMCAHHBIX
BBIILIE YCJIOBUSX, (DUIBTPYS W3BICYCHHE B TY
xe MepHyto konOy. [Tocne oxnaxnenus o0bem
u3BieueHus posoaunu 40% cnupToM 10 MET-
KM ¥ nepememnBanu (pactsop A). B mepnyto
KOJIOy BMECTUMOCTBIO 25 M1 momernanu | mi
pacTtBopa A, 1 M1 pacTBOpa alrOMUHMSI XJIOPH-
na B 95% crupre 3TUI0BOM M JJOBOAMIU 00bEM
pactBopa 95% crnupTom 3THUIOBBIM 1O METKH.
UYepes 40 MUHYT U3MEPSIIM ONTUYECKYIO IUIOT-
HOCTb pacTBOpa Ha CHEKTpodoToMeTpe mnpu
miuHe BoaHBI 410 HM B KIOBETE C TOJIIMHOHN
ciost 10 mm. B xauecTBe pacTBopa cpaBHEHHS
HCIIOJIBb30BAIM PAacTBOp, cOCTOAMN u3 1 mi
U3BJICUEHNS, | KAy KUCIIOThI YKCYCHOU U J10-
BeJIEHHBIH 95% cnMpTOM 1O METKM B MEpHOMU
koj10e BMeCcTUMOCThIO 25 Mit. PacueT conepika-
HUS (PI1aBOHOMIOB MPOBOIMIM B IEpecyeTe Ha
pytuH. [lapannenbHO M3MeEpSAIN ONTHYECKYIO
IUIOTHOCTh PacTBOpa CTAaHAAPTHOTO 0oOpa3la
(CO) pyruna. ConepkaHue CyMMbl (paBOHO-
UJ0B B TpaBe mandes MydYHHCTOTO COCTABHIIO
0,55-0,60%. Pacuer Benu B mepecdere Ha py-
TUH U a0COJIIOTHO CyXO€ CBhIpb€ B IPOILIEHTaX
(X%) mo popmyre:
_ D,-m;-100-100-100
"~ D,-m-100-(100—W)

20e D_ — onmuueckasn
UCNBIMYeMO20 pacmeopa,

D, — onmuueckas niomuocms pacmeopa
CO pymuna,

™M — Macca colpbsi 8 2paAmMmax,

m, —macca CO pymuna 6 epammax;

W — nomepsa maccer npu evicywusanuu 8
npoYeHmax.

[IpuroroBinenne pacTBOpa CTaHAAPTHOTO
obpaszia (CO) pytuna: oxono 0,05 r (TouHas
HaBecka) CO pyTuHa, IpeABAPUTEIBHO BBICY-
meHHoro npu temneparype 130-135 °C B te-
yeHue 3 4, pactBopsoT B 85 mu 95% cnupra
STHJIOBOTO B MEpPHOM Ko0J0€ BMECTUMOCTBIO
100 M1 pu HarpeBaHuM HA BOJSHON OaHe, OX-
JaXKAAI0T, KOJUYECTBEHHO IEPEHOCAT B Mep-
Hyt0 KonOy BMecTuMOcThiO 100 mi, moBoxasT
00bEM pacTBOpa TEM e CHUPTOM 10 METKH U
rnepeMenuBaoT [4].

JlnHamMuKy HaKoTUIeHUs (DIIaBOHOUIOB OTIpe-
JISJISITU B ChIphe andess My4YHUCTOTO, 3aT0TOB-
aenHoMm B 2011-2013 rr. beuio ycTaHOBIEHO,

njioniHocmbu
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was repeated two times in the conditions men-
tioned above, filtering the extract into the same
measuring flask. After cooling, the volume of
the extract was brought to the mark with 40%
alcohol and mixed (solution A). One ml of the
solution A was poured into a 25 ml flask, 1
ml of aluminum chloride in 95% alcohol was
brought to the mark with 95% ethanol. In 40
minutes, an optical density of the solution was
measured in the spectrophotometer at the wave
length 415 nm in a cuvet with layer thickness
of 10 mm. A solution composed from 1 ml of
extract, 1 drop of acetic acid, and brought to the
mark with 95% alcohol in the 25 ml measuring
flask was used as a comparison solution. The
calculation of flavonoid content was carried out
in terms of rutin. At the same time we measured
optical density of a solution of standard rutin
sample. The content of total flavonoids in the
grass of Salvia farinacea Benth. and absolutely
dry materials in per cent (X%) was calculated
using the following formula:
_ D,-m;-100-100-100
"~ D,-m-100-(100— W)

where D_is an optical density of the solu-
tion under study,

D, is an optical density of the solution of a
standard rutin sample;

m is the raw material mass in grams;

m, is a mass of the standard rutin sample is
grams,

W is a loss of mass after the drying out in
per cent.

Preparation of rutin standard sample solu-
tion: about 0.05 (accurate weighing) of rutin
standard sample, previously dried out at 130-
135°C during 3 hours, are desolved in 85 ml of
95% ethanol in 100 ml measuring flask while
heating in water bath, then cooled, quantatively
relocated into 100 ml measuring flask, and the
solution volume is brought to the mark by the
same alcohol, and then blended [4].

The dynamics of the flavonoids accumu-
lation was determined in the raw materials of
Salvia farinacea Benth., gathered in 2011-2013.
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YTO HauOOoIblIee HAKOIUIEHUE (PIaBOHOUOB B
Ha/I36MHOI 4acTH MPOMCXOIWIO B TPaBe Iaj-
(est neKapCTBEHHOTO, 3arOTOBJICHHOTO Ha 00-
Jiee MHCOJIMPOBAHHBIX ONBITHBIX Y4acTKaX, 3TH
pacTeHus] XapaKTepU30BaJIMCh HaWOONIbIICH
OJIMCTBEHHOCTBIO M BeIMUUHON KycTa. Conep-
*aHue cymMmbl (raaBonousoB B 2011 romy Ba-
peuposaio ot 0,55% no 0,58%, B 2012 rogy —
0,56-0,60%, B 2013 rogy — 0,55-0,60%.

BriBoABI

Takum 06pa3zoM, MeTOAaMu XpomaTtorpadu-
YEeCKOTo aHaju3a B Tpase wayies MyuHUCTO-
ro UACHTHPUIMPOBAHO 9 BemecTB PEHOTBHON
IpUpoAbl: (pIaBOHOUIBI — PYTHH, KBEPLETHH,
TUnepo3u]; u 5 (eHoakapOOHOBBIX KHUCIOT:
ko(elinas, n-xKymaponas, QepyinoBas, Iajuio-
Bas U KopuuHas. KonmuuectBeHHOE conepxanme
CyMMBbI (pJIaBOHOMJOB B Imajdee MyYHHCTOM
coctaBisier 0,55-0,60%. IlpoBeaeHHbie wuc-
CJICZIOBaHMS TO3BOJIMJIM PACIIUPUTH Hay4dHBIE
JaHHble O (DEHONBHBIX COCTUHEHHUSAX Mandes
MYYHHCTOTO U MPEJIOKUTh METOIUKY aHaJH-
3a majndges MydHUCTOTO TPaBhbl B (hapmanuu u
Me/IULUHE.
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We have established that more intensive accu-
mulation of flavonoids took place in the raw
materials of Salvia farinacea Benth., gathered
in more isolated experimental grounds. These
plants had more leaves and the bush sizes. The
content of total flavonoids in 2011 varied from
0.55% to 0.58%, in 2012 it was 0.56-0.60%, in
2013 there was 0.55-0.60%.

Conclusions

Thus, using the chromatographic analysis
we have identified 9 substances of phenolic
nature in the grass of Salvia farinacea Benth.
There were flavonoids — rutin, quercetine, hy-
peroside; and 5 phenolcarbonic acids which in-
cluded cafteic, p-coumaric, ferulic, gallic, and
cinnamic acids. Quantitative content of total
flavonoids in Salvia farinacea Benth. amount-
ed to 0.55-0.60%. The studies conducted al-
lowed broadening of scientific data about phe-
nolic compounds of Salvia farinacea Benth.
and to offer the opportunity for the processing
of Salvia farinacea Benth. in pharmacy and
medicine.
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