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The amino acid and monosaccharide composition of a dry extract from Salvia officinalis leaves ob-
tained by complex processing has been studied. The preliminary determination of amino acids and
monosaccharides has been performed by paper chromatography. The qualitative and quantitative ana-
lysis of free and bound amino acids and monosaccharides in the extract from Salvia officinalis leaves
has been carried out using a high performance liquid chromatograph by Agilent Technologies company
(model 1100) equipped with a flow vacuum degasser G1379A, a 4-channel pump of the low pressure
gradient G13111A, an automatic injector G1313A, a column thermostat G13116A, diode array detector
G1316A. As a result of the chromatographic studies of the amino acid and monosaccharide compo-
sition in the dry extract from Salvia officinalis leaves 10 free and 12 bound amino acids have been
identified, six of which are indispensable — threonine, valine, isoleucine, leucine, phenylalanine and
arginine, and 4 monosaccharides — glucose, galactose, rhamnose and arabinose. In the extract of
Salvia officinalis leaves dominant substances are tyrosine, serine, glutamic and aspartic acid. In the
dry extract of Salvia officinalis leaves the content of free (0.38%) and bound (0.43%) amino acids,

monosaccharides (6.9%) increasing up to 11.2% after hydrolysis has been determined.

The problem of the rational use of the medicinal plant
raw material (MPRM) by the pharmaceutical industry
attracts more and more attention. Industrial waste pro-
ducts are tons of the extraction pomace containing a signi-
ficant amount of biologically active substances and can
be used to create new medicines. Despite the limited na-
tural resources, the task of the modern pharmaceutical
industry is development of methods for complex proces-
sing of MPRM allowing maximum use of its capabilities.

More than 40 drugs, which include biologically ac-
tive substances (BAS) of Salvia officinalis leaves, have
been registered at the market of Ukraine [3]. The com-
position of these drugs mainly includes the essential oil
and tincture from the leaves of Salvia officinalis, i.e. the
complex of lipophilic substances [3, 10, 11]. Previously
the domestic pharmaceutical industry produced “Salvine” —
1% alcoholic solution of the acetone extract from Salvia
officinalis leaves. Since later acetone was attributed to
precursors, manufacturers discontinued the production
of this drug, and “Salvine” disappeared from pharmacy
shelves despite the efficiency of its use for the treatment
of infectious and inflammatory diseases of the oral cavity.
Acetone largely extracts substances of the terpenic origin
(mono-, sesqui- and diterpenes), while the extraction pomace
still contains more polar substances, in particular of the
phenolic nature, amino acids and sugars [1, 4, 9]. In refe-
rence with the abovementioned facts, the method of complex
processing of this raw material with obtaining the dry
extract possessing the anti-inflammatory action has been
developed [4, 5, 12].

Since amino acids and monosaccharides have a sig-
nificant impact on bioavailability and the total therapeutic
effect of the extract, the aim of our further studies is to

investigate the amino acid and sugar composition of the
dry extract from Salvia officinalis leaves obtained.

Materials and Methods

The object of the study was a dry aqueous extract
of Salvia officinalis leaves obtained by complex proces-
sing [5]. The analysis of the extract was carried out ac-
cording to the requirements of the SPhU [2, 6].

The preliminary chromatographic study of the quali-
tative composition of amino acids in a dry extract of Sal-
via officinalis leaves was conducted by the method of
ascending chromatography on a “Filtrak No. 4” chroma-
tography paper in the system of n-butanol — acetic acid —
water (4:1:2) [1, 9]. For comparison the standard set of
amino acids (TU 6-09-3147-83) in the concentration of
0.1% was used. Chromatograms were treated with 0.2%
ninhydrin solution in acetone and dried in a drying cabinet
at a temperature of 60-80°C. Amino acids were identi-
fied comparing with authentic samples of R; values in
parallel chromatographic procedure.

The qualitative composition and quantitative content
of free and bound amino acids and monosaccharides in
the extract from Salvia officinalis leaves was carried out
using a high performance liquid chromatograph by Agi-
lent Technologies company (model 1100) equipped with
a flow vacuum degasser G1379A, a 4-channel pump of
the low pressure gradient G13111A, an automatic injec-
tor G1313A, a column thermostat G13116A, diode ar-
ray detector G1316A [7, 8].

For chromatography we used: column AA with the
size of 200x2.1 mm and a guard column; as a mobile
phase — solution A (20 mM of sodium acetate and 0.018%
triethylamine adjusted to pH 7.2 with 1-2% acetic acid)
with addition of 0.3% tetrahydrofuran, and solution B
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Table

The amino acid composition of the dry extract from
Salvia officinalis leaves

The content of amino acids
Amino acid (mg per 100 g of a dry extract)
Free Bound

Aspartic acid 234 53.1
Glutamic acid 26.6 442
Serine 87.4 94.1
Valine 8.1 18.4
Arginine 0.0 7.1

Glycine 44 4.7
Threonine 9.2 21.1
Phenylalanine 18.0 23.5
Isoleucine 15.4 28.2
Leucine 20.1 21.7
Cysteine 0.0 51.9
Tyrosine 164.0 62.5

(40% CH,CN, 40% MeOH and 20% of sodium acetate ad-
justed to pH 7.2 with 1-2% acetic acid); the volume flow
rate — 0.450 ml/min; the compressibility of solution A —
50-10 Bar, solution B— 115-10-° Bar; the column tempera-
ture —40°C; detection was performed using an UV detector.

The sample preparation for studying the compo-
sition of free amino acids. In a 10 ml vial (A) add 0.3 ml
of the extract. Then pour 3 ml of 0.1 N aqueous solution
of hydrochloric acid containing 0.2% B-mercaptoethanol
into the vial. Close the vial hermetically and place in an
ultrasonic bath for 2 h at the temperature of 50°C.

The sample preparation for studying the total con-
tent of amino acids. In a vial (B) add 0.20 ml of the extract.
Then pour 3 ml of 6 N aqueous solution of hydrochloric
acid containing 0.4% B-mercaptoethanol into the vial.
Close the vial hermetically and keep for 24 h at the tem-
perature of 110°C.

Centrifuge and filter the vial with samples. Collect
the filtrates into reaction vials: 100 pl from vial A and
20 pl from vial B, place in a vacuum desiccator at a tem-
perature of 40-45°C and pressure of 1.5 mm Hg and keep
to complete removal of hydrochloric acid. Then into the
vial for analysis successively add 200 pl of 0.8 M bo-
rate buffer with pH 9.0, 200 pl of 20 mM solution of
9-fluorenylmethoxycarbonyl chloride in acetonitrile with
an automatic injector, after a 10 min exposure into the
reaction vial add 20 pl of 150 mM solution of amanta-
dine hydrochloride in 50% water acetonitrile [7, 8].

Identification of amino acids was performed by re-
tention time of standards. Calculation of the content of
bound amino acids was carried out by subtracting the con-
tent of free amino acids from their total content.

The preliminary identification of monosaccharides
was performed using paper chromatography by the des-
cending method in the system of n-butanol — acetic acid —
water (4:1:2) with authentic samples of neutral mono-
saccharides. Chromatograms were developed with the so-
lution of aniline phthalate.

The analysis of sugars was carried out using a chromato-
graph by Agilent Technologies company (model 1100)

equipped with a flow vacuum degasser G1379A, a 4-chan-
nel pump of the low pressure gradient G13111A, an auto-
matic injector G1313A, a column thermostat G13116A,
refractometric detector G1316A. To carry out the ana-
lysis a “Supelcogel-C610H” carbohydrate chromatogra-
phic column with the size of 7.8x300 mm was used, and
the following chromatographic mode was set: the rate
of the mobile phase supply — 0.5 ml/min, eluent — 0.1%
aqueous solution of H,PO,, working pressure of the elu-
ent — 33-36 kPa, the temperature of the thermostat co-
lumn — 30°C, the sample volume — 5 pl. Parameters of
refractometric detection were as follows: the scale of mea-
surement —1.0, the scan time — 0.5 s. Identification of su-
gars was carried out according to the retention time of
standards.

To analyze bound sugars the acid hydrolysis was car-
ried out according to the following procedure. Into a 5 ml
glass vial introduce 400 mg of the extract (accurate weight)
add 5 ml of 6 M solution of hydrochloric acid. After that
close the vial hermetically and keep for 24 h at the tem-
perature of 100°C in the oven. After cooling centrifuge
and filter the vial content through a teflon membrane fil-
ter with the pore size of 0.45 um into a vial for analysis.

Results and Discussion

Using the paper chromatography method, four ami-
no acids have been determined in the extract.

The results of determination of the qualitative com-
position and quantitative content of free and bound amino
acids in the dry extract of Salvia officinalis leaves ob-
tained by complex processing using HPLC are presented
in Table.

As a result of studying the amino acid composition
of the dry extract from Salvia officinalis leaves 10 free
and 12 bound amino acids have been identified, six of
them are indispensable — threonine, valine, isoleucine,
leucine, phenylalanine and arginine. As can be seen from
Table, in the extract of Salvia officinalis leaves dominant
substances are tyrosine, serine, glutamic and aspartic acid.
The content of free amino acids is 0.38%, and the con-
tent of bound amino acids is 0.43%.

Glucose and galactose, and after hydrolysis arabi-
nose, have been identified in the extract.

As a result of determination of the qualitative compo-
sition and quantitative content of sugars in the dry extract
from Salvia officinalis leaves by HPLC four monosac-
charides such as glucose, galactose and rhamnose, and
after hydrolysis arabinose, have been identified. The content
of monosaccharides in the dry extract from Salvia offi-
cinalis leaves is 6.9%, and after hydrolysis it increases
up to 11.2%.

CONCLUSIONS

The amino acid and monosaccharide composition of
a dry extract from Salvia officinalis leaves obtained by
complex processing has been studied; in particular, 10
free and 12 bound amino acids have been identified, six
of them are indispensable — threonine, valine, isoleucine,
leucine, phenylalanine and arginine, and 4 monosaccha-
rides — glucose, galactose, rhamnose and arabinose.

In the dry extract of Salvia officinalis leaves the con-
tent of free (0.38%) and bound (0.43%) amino acids, mono-
saccharides (6.9%) increasing up to 11.2% after hydro-
lysis has been determined.
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AMIHOKVICJ'_I_OTHVIVI TA MOHOLIYKPOBUW CKNAL CYXOIro EKCTPAKTY 3 NIUCTS LUABAII
NIKAPCbKOI, OTPUMAHOIO WIAXOM KOMMJIEKCHOI NEPEPOBKU

I.B.Boek, O.M.Kowoeuti, A.M.KomicapeHko

Knroyoei crioea: waenis nikapcbKa; nucms; cyxut ekcmpakm, aMiHOKUc/ioma; MOHOUYKOP;
KoMmriiekcHa rnepepobka

LocnidxeHo aMiHOKUCIOMHUU ma MOHOUYKPO8UU ckrad Cyxo2o ekcmpakmy fiucms waeriii nikapcbKoi,
00epxKaHo20 WIISIXOM KOMIIEKCHOI nepepobku. NonepedHe susierieHHs aMiHOKUCIOm ma MOHOUYKPI8
rnpoeodurnu Mmemodom ranepoesoi xpomamozpadii. SkicHul ckrnad ma KirbKicHUl eémicm 8iflbHUX ma
38’s13aHUX aMiHOKUC/IOM ma MOHOUYKPI8 y eKcmpakmi 3 iucmsi waersiii fiikapcbKoi npoeodusiu 3a do-
TOMO20I0 8UCOKOEhEKMUBHO20 PiOUHHO20 Xpomamozpagha ipmu Agilent Technologies (Modernb 1100),
YKOMI1/1eKM0o8aHo20 MpomMoYHUM 8aKyyMHUM deea3zamopom G1379A, 4-u kaHarbHUM HacocoM epa-
dieHma Hu3bko20 mucky G13111A, asmomamuyHum iHxekmopom G1313A, mepmocmamom KOJTIOHOK
G13116A, dioOHomampuyHum demekmopom G1316A. B pesynbmami xpomamoepaghidyHo20 00cs1id-
JK€HHSI aMiHOKUC/IOMHO20 ma MOHOUYKPOB020 CKialy Cyx020 eKcmpaKkmy fucms waersii fiikapCbKoi
ideHmucebikosaHo 10 8inbHUX ma 12 38’a3aHUX aMiHOKUCIOM, WiCMb 3 IKUX € He3aMiHHUMU — mpeo-
HiH, 8arsliH, i3onelyuH, netyuH, beHinanaHid i apaiHiH, ma 4 MOHOUYKpU — 2/1l0KO3a, 2anakmosa, pam-
Ho3a ma apabiHo3a. B ekcmpakmi nucms waernii riikapcbKoi O0OMIHYOHYUMU aMiHOKUCIomamu € mupo-
3UH, CePUH, 2llymamiHo8a ma acrapaaiHosa kucromu. B cyxomy ekcmpakmi nucmsi waerii riikapCbKoi
8cmarosrieHo emicm asirbHUX (0,38%) ma 38’sa3aHux amiHokucriom (0,43%), moHouykpie (6,9%), emicm
AKUX nicns 2idponisy 36inbuwyemscs 0o 11,2%.
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AMWUHOKUCIIOTHLIX U MOHOCAXAPUOHbLIA COCTAB CYXOro 3KCTPAKTA U3 JINCTLEB
LWAN®EA NEKAPCTBEHHOIO, MONYYEHHOIO KOMIMJIIEKCHOU NEPEPABEOTKOU
I.B.Boek, O.H.Koweeol, A.H.KomuccapeHko

Knroveenble crioea: warngheli nekapcmeeHHbIl; JIUCMbSI; CyXoU 3KCmpakm; aMUHOKUCioma,
MOHOocaxapuObl; KOMI/IeKcHas nepepabomka

UccrnedosaH amMUHOKUCTIOMHbIU U MOHOCaxapUOHbIU COCMaeg Cyx0oa0 3KCmpakma u3 iucmbes warsigesi
JiekapcmeeHHo20, Nosy4YeHHo20 nymemM KomrnekcHou nepepabomku. lNpedsapumensHoe ornpede-
JleHue aMUuHOKUCIiom U MOHocaxapudosg rpogedeHo memodom bymaxkHou xpomamozpacpuu. Kavecm-
BEHHbIlI cOCMag U Ko/IUu4ecmeeHHoe codepxxaHue C80H600HbIX U C853aHHbIX aMUHOKUCIOM U MOHO-
caxapudoeg 8 aKcmpakme u3 nucmees warsighesi ieKkapcmeeHHo20 rpo8odusioch € MOMOUWbIO 8bICOKO-
aghghekmugHo20 XUAKOCmMHO20 xpomMamozpacha hupmbi Agilent Technologies (Mmodernb 1100), ykomri-
JIeKMOB8aHHO20 MPOMOYHbIM 8aKyyMHbIM dez2azamopoM G1379A, 4-x kaHarbHbIM HacoCoOM 2padueH-
ma Husko2o OasrneHust G13111A, asmomamuyveckum uHxekmopom G1313A, mepmocmamom KOTOHOK
G13116A, duodHomampuyHbim Oemekmopom G1316A. B pesyrismame xpomamozpaghuyecKo20 Uc-
criedosaHus aMUHOKUCIOMHO20 U MOHOCaxapuOHO20 cocmasa Cyxo20 sKcmpakma nucmees wargesi
nekapcmeeHHo20 udeHmugbuyuposaHo 10 ce0b600HbIX U 12 cesi3aHHbIX aMUHOKUCIOmM, Wecmb U3
KOMmMOopbIX AMSI0MCS He3aMeHUMbIMU — MPEOHUH, 8alluH, U30r1elyuH, netyuH, heHunanaHuH u ap-
2UHUH, U 4 MoHOocaxapulda — erroKo3a, eanakmo3da, pamHo3a u apabuHosa. B akcmpakme nucmbes
warighesi nekapcmeeHHoO20 OOMUHUPYWUMU 8eujecmeaamu SeIsiomces mupo3uH, CepuH, arnymamu-
Hoeas U acrapasuHosasi KUciomsl. B cyxom akcmpakme nucmbes warsighesi iekapcmeeHH020 ycma-
HoereHo codepxaHue ce0b00HbIx (0,38%) u ceasaHHbIX amuHokuciom (0,43%), moHocaxapudos (6,9%),
codepxaHue Komopbix rocse eudponusa ysenudueaemcs 00 11,2%.



