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Pe3ome

XHMMHYEeCKHUH €OCTaB ChIpbs maJdes JIEKAPCTBEHHOI0 (JIMCThsI) CPABHUBAJICA € ChIpbeM IIaj(esi CyX0CTenHoro (Jm-
CThSl U TPaBa), KOTOPBIii Mpouspactaer B 00JbIIOM KoJIUYecTBe HA Tepputopun Opendyprckoii o6aactu. Ocodblii MH-
Tepec JJIsl AaBTOPOB NPeACTABISIN (PeHOIbHBIE COeTUHEHNs, TaAKHe KaK Ko(deliHas KHCI0Ta, PO3MAPHHOBAasI KHCJI0TA U
runepo3ui. bpliu npopeaeHbl Kak Ka4eCTBEHHbIH, TAK U KOJIHYeCTBEHHbIN aHAIN3bI JAHHBIX (eHOJIbHBIX COCIMHEHHII.
KauecTBeHHBIH aHATU3 MPOM3BOAWJICH ¢ MOMOUIBI0 TOHKOCIOIHONH xpomartorpaduu (TCX). InarHocTHYeCKH BasKHbIE
BellecTBa, BKII0Yas Kodeiinyro kuciory (R=0,93), posmapunosyio kuciory (R=0,88) u runeposun (R=0,37), 66111 00-
HapysKeHbI BO BcexX 00pa3uax cbIpbsl Kak maJjiges JeKapcTBEHHOI0, Tak U maJjdest cyxocrenHoro. KonuyecrBeHHblii ana-
JIM3 CyMMBbI (PEHOJIbHBIX COeJMHEHHUIl B IepecyeTe HA rajlIOBYI0 KHCJIOTY NPOBOJMJICS € HUCIOJIb30BaHHEeM MeTona Yd-
cneKTpodoTOMETPUH NPH AJTHHE BOIHBI 276 HM. Cofep:kaHue JaHHBIX cOeIMHeHUI BapbupoBaio ot 2,034 % o 3,034 %.
Pe3yabTaTsl cTaTHCTHYECKOH 00PA0OTKH NPOBEICHHBIX ONBITOB MOKA3BIBAIOT, YTO OIIHOKA eIHHHYHOIO ONpPeieJIeHIs CyM-
MbI (peHOJILHBIX COeTHHEHHIT B aHATH3UPYeMbIX 00pa3lax ¢ J10BepUTEIbHOI BeposATHOCTHIO 95 % BapbeupyeT oT £3,70 %
1o +4,20 %. IIpunuMasi BO BHHMaHHe BbICOKOE cofep:kaHue (eHOJbHBIX COeIUHEHUI B JUCTBSIX U TPaBe majdes cyxo-
CTEIHOro0, Npou3pacrawuiero Ha reppuropuu OpeHodyprcekoii o01acTH, CHUTaEM, YTO JaHHBIN BUA madess nepcneKTUBeH
U1 JaJIbHEHINNX HCCIe10BAHMI.

Knrouegvie cnosa: magdeii jekapcTBeHHbIH, IaJdeil cyXocTenHou, Koau4ecTBeHHbI aHAJIN3, eHO/IbHbIE COeTUHEHHS].
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Summary

The chemical composition of medical raw material of Salvia officinalis (leaves) was compared with raw material of
Salvia tesquicola (leaves and herbs), which grows in the sufficient amount on territory of the Orenburg region. Phenolic
compounds such as rosmarinic acid, caffeic acid and hyperoside were the subject of a special interest of the authors. The
daignostically important components such as rosmarinic acid (Rf=0,88), caffeic acid (Rf=0,93) and hyperoside (Rf=0,37)
were identified during thin layer chromatography analysis (TLC). All these substances were identified in both raw materials
of Salvia officinalis and Salvia tesquicola. The quantitative analysis of the amount of phenolic compounds when recalculat-
ing on gallic acid in raw material of Salvia officinalis and Salvia tesquicola was made by using the method of spectropho-
tometry at a wavelength of 276 nm. The content of phenolic compounds in samples of raw materials varies from 2,034 % to
3,034 %. The statistical error according to the results of the metrological characteristics of the methodology of quantitative
measurement of the amount of phenolic compounds in raw material of different species of Salvia varies from £3,70 % to
+4,20 %. The content of phenolic compounds is large enough in leaves and herbs of Salvia tesquicola, which grows in the
territory of Orenburg region, this type of Salvia is requires further studies.
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Introduction

Salvia officinalis is a hoary subshrub with the grey-
green stalks and leaves and height under 500 mm. Stalks
are numerous, branchy, tetrahedral with lignification in
the foundation. Leaves are stalked, opposite, oblong with
dull top and with cut lappet on foundation. Flowers 6 — 8
are gathered in the whorl. Bells are bilabiate and hoary.
Crowns are bilabiate and blue-violet, 2 stamens which
covered with upper labium. Salvia tesqicola is a perennial
herbaceous plant with height 300-600 mm. Apical inflo-
rescence has 1 — 2 side branch (es). Bells are bilabiate,
hoary violet or reddish color. Crowns are bilabiate and
blue-violet 10 — 13 mm. Leaves are folded, oblongly-oval,
toothed on the sides, hoary. Stalk is also covered with fila-
ments (fig. 1) [Sankov, 2001; Tichonov, 2004].

The genus Salvia includes more than 1000 species but
only some of them are used in the official medicine. Salvia
officinalis possess anti-inflamatory, astringent, bactericid-
al, gastroprotective and some other properties due to the
chemical composition, which involves essential oil, diter-
pen acids, tannins and flavonoids [Golovkin, 2001; Kur-
kin, 2007; Kurkin, 2009; Muravyova ee al., 2002; State
Pharmacopeia of Belarus Repablic, 2009; State Pharma-
copeia of Russian Federation, 2015; European pharmaco-
peia, 2014; Adzet, 1986]. Unfortunately, the cultivation
area of Salvia officinalis is limeted.

However the central part of Russia, including the
Orenburg region, is a habitat for some closely related spe-
cies. Salvia tesquicola is one of them. Leaves of Salvia of-
ficinalis are well researched in contrast to raw material of

Salvia tesquicola. However, there is no methods for quali-
tative and quantitative analysis of phenolic compounds in
the officinal medicinal agent — Leaves of Salvia offcinalis,
despite it is one of leading group. Due to the closeness of
these species, we decided to compare their chemical com-
positions, using methods described in literature [Gavrilin
et al., 2010; Zapesochnya, 1996; Trease, 2009].

B

Puc. 1. O6wvexts nccnenoauus: A — Ilandeit nexapcTBeHHbIH,
B — Iandeit cyxocrentoit
Fig. 1. The objects of present research: A — Salvia officinalis,
B — Salvia tesquicola

Aim

The aim of present work was the comparative
qualitative and quantitative determination of phenolic
compounds from raw material of Salvia officinalis and
Salvia tesquicola.

The tasks of the present research were following:

1) The qualitative analysis of the samples of raw

material of Salvia officinalis (leaves) and salvia tesquicola
(leaves and herbs) using thin layer chromatography.

2) The quantitative analysis of the samples of raw
material of Salvia officinalis (leaves) and salvia tesquicola
(leaves and herbs) using the method of spectrophotometry
at a wavelength of 254 nm.

Materials and Methods

Raw material of Salvia tesquicola was prepared during
2016 in the territory of Orenburg region. Herbs and leaves
as the raw material were air-dried in the shade. Industri-
al samples of medical raw material of Salvia officinalis
(leaves) were used.

Thin layer chromatography was performed using an al-
uminium coated plate «Sorbfil PTLC-AF-A-UV» and the
eluent system — ethylacetate : formic acid : water=90:6:6.
The plate was kept for one hour at the temperature 100°C.
After that it was spotted with 70 % ethanolic sample solu-
tions and was examined in UV light (A=365 nm, A=254
nm) [Gird et al., 2014; Kirchner, 1991; Minina, 2009;
Dean, 1985].

The technique of quantitative determination of gallic
acid in medical raw material of Salvia officinalis (leaves)
and raw material of Salvia tesquicola (herbs and leaves).
Crushed samples of one gram were placed in flasks with
a grinding capacity of 100 ml, water-ethanol mixture
(1:1) was added. Flasks were attached to reverse refrig-
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erator and heated on a water bath within 60 minutes. The
received extractions were filtrated through paper filters. 5
ml of the filtrates were placed in flasks with a grinding ca-
pacity of 100 ml, water-ethanol mixture (1:1) was added.
The optical density of the solution was measured on the
UV-spectrophotometers « UNICO 2800» at the wavelength
of 276+2 nm [Gavrilin et al., 2010; Zapesochnya, 1996;
Bagur, 1997.].

The content amount of gallic acid was calculated by
the chemical formulation:

o, Dxx VxdIxVxd2 |
X%= Estxmx x Vax x1

Where D_— optical density of the working solution,
Viaw ™ volume of dilution (first and second) of the
working solution, E_ — specific absorption of the standard
sample, m_— the mass of raw material, g, V, — volume
of aliquot of the working solution, 1 — the thickness of the
absorbing layer of the cell.



Results and Discussion

Thin layer chromatography analysis of phenolic
compounds showed the presence of spots with the same R,
(Retardation factor) for rosmarinic acid (R=0,88), caffeic
acid(R=0,93) and hyperoside (R=0,37) Red fluorescent
spots correspond to chlorophyll (fig. 2).
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Puc. 2. TCX peHONbHBIX COSTMHEHHUN U3 IUCThEB madest
JekapcTBeHHOTO (A), Tpaesl maides cyxocrentoro (B),
nmcTheB mandes cyxocrentoro (C): 1—runeposun (R=0,37),
2 - posmapunoBas kucnora (R=0,88),

3 — kopennonas kucinora (R=0,93)

Fig. 2. TLC of phenolic compounds from leaves of Salvia officinalis
(A), herbs of Salvia tesquicola (B), leaves Salvia tesquicola (C):
1 - hyperoside (R=0,37), 2~ rosmarinic acid (R=0,88),
3 — caffeic acid (R =0,93)

According to spectrophotometric results, the peaks
indicate the presence of gallic acid at the wavelength
of 276+2 nm (fig. 3). The optical density of the standart
sample of gallic acid was taken from scientific literature
[Onishchenko, 2003].

The amount of phenolic compounds when recalculating
on gallic acid was calculated by using the afore-mentioned
formula. This content variates from 2,034 to 3,034 %.
In accordance with the obtained data, the quantity of
phenolic compounds is higher in leaves and herbs of Salvia
tesquicola than in leaves of Salvia officinalis (table 1).

Tabnuya 1
Table 1

Copnep:xanne (peHOJbHBIX COEIMHEHMIT IPU NepecyeTe
HA raJuIoBYI0 KHCJIOTY B JIHCTBSIX MIAI(esi TeKapCTBEHHOIO
U TPaBe U JIHCTHSX maJidess CyX0CTEIHOro

Metrological characteristics of the methodology of

quantitative measurement of the amount of phenolic
compounds when recalculating on gallic acid in raw
material of different species of Salvia presented in table 2.
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Puc. 3. CnekTpooToMeTpHICCKHUil aHAIIH3 TAJUIOBOI KHCIIOTEI,
noyueHHoH u3 nuctheB Llandes nexapcrBenHoro — 1,
JIUCTBEB ManQest CyXOCTEIHOTO — 2, TpaBbl maides CyXoCTemHoro — 3

Fig. 3. Spectrophotometric analysis of gallic acid in leaves of Salvia
officinalis — 1, leaves of Salvia tesquicola — 2,
herbs of Salvia tesquicola — 3

Tabnuya 2
Table 2

MeTpO.J'[Ol"l/l'-leCKaﬂ XapaKTepUCTUKAa METOAUMKH KOJIUYECCTBEHHOI'0
onpeaejeHus coaepraHus (l)eHOJ'IbH]:IX coenHeHuit
npu nepecyere Ha rajlyioByro KucJIoTy B ChIpbe
pas’iInYHbIX BU/I0B maml)eﬁ

Metrological characteristics of the methodology of quantitative
measurement of the amount of phenolic compounds
when recalculating on gallic acid in raw material
of different species of Salvia

The content amount of the amount of phenolic compounds R b _ P
when recalculating on gallic acid in leaves of Salvia officinalis esearc f X S o, |tBPH| AX |E %
A A objects Y%
and leaves and herbs of Salvia tesquicola
The mass Optical Content Leaves of Salvia
Research objects | of raw material | density of the | amount officinalis 10/12,034 10,03351 95 | +2,23 | £0,0749 | 43,7
m solution D_ X %
Leaves of Salvia Leaves of Salvia
officinalis 1,0064 1,0332 2,034 tesquicola 10| 2,964 | 0,0563 | 95 | +2,23 | £0,1256 | +4,2
Leaves of Salvia
tesquicola 1,0020 1,5056 2,964 Leaves of
Herbs of Salvia 10 | 3,034 [ 0,0544 | 95 | +2,23 | +0,1213 | £3,9
. . 1,0035 1,5411 3,034 tesquicola
Salvia tesquicola
Conclusions
1. The daignostically important components such —hyperoside (R=0,37) were identified during thin layer

as rosmarinic acid (R=0,88), caffeic acid (R=0,93) and
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chromatography analysis.



2. The quantitative analysis of the amount of phenolic
compounds, when recalculating on gallic acid, in raw
material of Salvia officinalis and Salvia tesquicola was
made by using the method of spectrophotometry at a
wavelength of 276 nm. The content of the amount of
phenolic compounds, when recalculating on gallic acid,

in samples of raw materials varies from 2,034 % to
3,034 %.

3. The content of phenolic compounds is large enough
in leaves and herbs of Salvia tesquicola, which grows in
the territory of Orenburg region, respectively this type of
Salvia is perspective for further researches.
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