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MCNO/Ib30BAHUE B COBPEMEHHOM MEAULMHE
LIBETKOB IUNbl CEPALEBUAHOM

/.B. Becenosa, 3.®. Cmenanosa

I amueopcxuii meouxo-papmayesmuieckuti UHCIMUmMym —
Gunuan I'BOY BIIO Bonel MY Munzopaea Poccuu, e. [Iamueopck

THE USE OF TILIA CORDATA FLOWERS IN CONTEMPORARY MEDICINE

D.V. Veselova, E.F. Stepanova

Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State
Medical University of the Ministry of Health of Russia, Pyatigorsk
E-mail: d _veselova@mail.ru

B crarbe npencraBieHsl pe3yabTaTsl U3yde-
HUSI UMEIOLUXCs Ha Tepputopun Poccuiickoi
@enepanun JIeKapcTBEHHBIX (HOPM, ComepiKa-
IIUX LBETKU JIUIIBI CEPALICBUIHOMN.

KiroueBble cioBa: nexapcTBeHHbIE (Hop-
MBI, IIBETKH JIUTIBI CEPALICBUIHOMN, PUTOIpEna-
parthl.

OnHoi#t u3 Hambosee BaKHBIX 3a/1a4 COBpeE-
MEHHOTO 3[JpaBOOXpaHEHHUS SBIISIETCS oOecreye-
HHE HaceJeHus 0e30MmacHbIMU, (PPEKTUBHBIMH,
Ka4eCTBEHHBIMU U JOCTYITHBIMHU JICKAPCTBEHHBI-
MH CpeacTBaMH. B HacTosiee BpeMsi Ha oTede-
CTBEHHOM (hapMalleBTUIECKOM PBIHKE HAOIIOIa-
€TCsl 3HAUUTEIBHOE YBEIUUCHHE MPEATIOKESHUN
MO TperaparaM PacTUTEIBHOTO MPOUCXOXKIE-
HHS, YTO B CBOIO ouyepelb TpeOyeT MOBBIIICHHUS
KOHTPOJIS KauyecTBa MCXOJHOTO PACTUTEIHHOTO
CBIPbSl U aCCOPTUMEHTA JIEKAPCTBEHHBIX (HOPM,
M3TOTaBIIMBAEMBIX U3 HEro [2].

B nekapcTBeHHBIX CpeACTBaxX pojb pa3iiny-
HBIX (PUTOKOMIIO3UIIMK TPYAHO NEPEOICHUTD,
0COOCHHO MHTEPECHBI B ’TOM OTHOIICHUH JIABHO
W3BECTHBIC PACTEHUS, KOTOPBIE TPOXOJIAT IIEPEO-
IICHKY CBOEH 3HAaYMMOCTHU U BOCTPEOOBAHHOCTH.

IenecooOpa3HOCTh MPOTUBOBOCHAIUTEIb-
HBIX JIEKAPCTBEHHBIX CPEICTB Ha 0asze Quro-
COCTaBOB MOATBEP)KIACT MOMYISAPHOCTh B Ha-
cTosiee BpeMsi MpEnaparoB PacTUTEIBHOTO
NPOUCXOXKACHUSA. UTO KacaeTcsl JeKapCTBEH-
HBIX (DOPM, TO CErOHS MOMYIISIPHBI CUPOIIBL.

4

The article presents the results of the study
for dosage forms with flowers of Tilia cordata
available in the Russian Federationt.

Keywords: dosage forms, flowers of Tilia
cordata, herbal medicines.

A provision of population with safe,
efficient, qualitative, and accessible medicinal
drugs is one of the most important problems of
contemporary healthcare system. Nowadays,
Russian pharmaceutical market sees a significant
increase in supply of plant origin drugs, which
in its turn requires an intensification of the
original plant raw materials control, as well
as the range of dosage forms production using
these materials [2].

The role of different phyto-compositions in
medicinal drugs is hard to overestimate. The
plants which have been known for a long time
are of special interest because they are under
revaluation of their significance and demand.

The popularity of plant origin drugs
present days proves the reasonability of anti-
inflammatory medicinal drugs on the basis
of phyto-compositions. Syrups are the most
popular dosage form today.

Herbal drugs are notable for such positive
properties as the presence of biologically active
substances complexes. They are broadly used
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IIpenaparbl U3 JIEKapCTBEHHBIX PACTEHUU
OTJIMYAIOTCS TAKUMHU TOJOKUTEIbHBIMU CBOM-
CTBaMH, KaK HaJTM4Me KOMIUIEKCOB OMOJIOTHYe-
CKM aKTUBHBIX BellecTB. OHU HIMPOKO UCIIOJb-
3YIOTCSI IPU KOMILJIEKCHOM JICUEHUHU PA3JIMYHBIX
3a00JIeBaHUl, OTIMYAsCh HU3KOH TOKCHUYHO-
CThIO0, MATKOCTBIO U HAJECKHOCTBIO JEUCTBUS,
BO3MOKHOCTBIO JIJIUTEIBHOTO UX MPUMEHEHUS
0e3 prcKa BOZHUKHOBEHUS TIOOOYHBIX SIBICHUU.

KoMmoHeHThl (DUTOKOMIO3UIINMA, KK bl
13 KOTOPBIX 00Ja/1aeT OoIpeesieHHbIM (papma-
KOJIOTHYECKUM CIIEKTPOM, MOTEHUUPYIOT JIeH-
CTBUE JAPYT APYyTa, KaKk MpaBUJIO, HE BBI3bIBAS
1Mo00YHOTO JercTBHs [9].

OmHUM U3 TaKUX OOBEKTOB SIBIISIFOTCS 1IBET-
KU JIAIIBI CEPALIEBUIHOM.

Jluma cepatieBuIHAS IIUPOKO PACIPOCTPaAHE-
Ha B EBporie 1 Ha 3anazae A3uu. Apeasn nmpoCTH-
paetcs Ha 3anane or FOxuoit bpuranuu u Len-
TpanbHON CKaHIMHABUH J0 €BPONEHCKON YacTu
Hauieit ctpanbl, KaBkaza, boinrapuu, cnanuu n
Uramun. CeBepHas rpaHuiia apeana MpOXOAUT
o 66 napayutenu B Hopeeruu. Ha teppuropun
Poccun — nuna cepaneBuiHas pacpocTpaHeHa
B JiecoctenHoii/necnor 3onax CHI' (eBpormeii-
CKH€ peruoHsl 10 62-63° c.m.), 3anagnoit Cu-
oupu (Ha Boctok no Upteima), 3an. EBporsl,
KpoMe KpaiiHero ceepa (1o 63° c. 11.) u 1ora,
B Kpbimy, Ha FOxHoMm Ypane u Kaskasze [6, 17].

B coBpemeHHOl MenuIMHE UCIIOJIb30BaHUE
LIBETKOB JIMIIbI CEPALEBUIHON OTPaHUYMBAECTCS
HAacCTOsIMH, COOpaMH, 8 KOHKPETHBIX O(UIIHAITb-
HBIX JIEKAPCTBEHHBIX ()OPM MOKA HET.

B TO Bpems, kak B HapOAHON MEIULIMHE
LBETKH JIUIIBI CEPALEBUIHON UCIIONB3YIOT, KaK
YCIOKauBaKILEe, MPOTUBOCYIOPOKHOE, MOTO-
TOHHOE, JKapOIlOHIKarolee, 0oIeyTosoIIee,
MPOTUBOBOCHATUTEIBLHOE cpeacTBo [3, 10].

B cBs3u ¢ aTMM HccnenoBaHus MO cO31a-
HUIO ONTHUMAJIBHBIX JIEKAPCTBEHHBIX (OpPM Ha
OCHOBE (PUTOKOMITO3UIIMA 0OOCHOBAHHBI U aK-
TyaJIbHBI.

UccnenoBanne (papMakoIornuyeckod ak-
TUBHOCTH 3KCTPAKTa U3 JIMCTHEB JIMIIBI CEPI-
uesuaHoM npoBoawinck B.E. [Toropensim [7],
pa3paboOTKOM TEXHOJIOTUU TOJIy4EeHHUs JeKap-
CTBEHHBIX IPENaparoB Ha OCHOBE CYXHX JKC-
TPAKTOB LIBETKOB W JIMCTHEB JIUIIBI CEPILIEBH/I-
Hou 3anuMainach B.II. bonorosa B 2002 romy
[1, 15, 16].

while complex treatment of different diseases
because of low toxicity, softness, and subtlety
of their action, possibility of their longer use,
and their application without side effects risks.

Components of the phyto-compositions,
which have certain pharmacological spectrum,
potentiate the action of each other, without
provoking side effects [9].

Flowers of Tilia cordata are one of these
objects.

Tilia cordata is widespread in Europe and
West Asia. Its range covers the area from
Southern Britain and Central Scandinavia on
the West to the European Russia, Caucasus,
Bulgaria, Spain, and Italy. The Northern border
of the range reaches the 66th parallel in Norway.
In Russia, Tilia cordata grows in forest-steppe
and forest zones of CIS (European regions up
to 62-63° north latitude), West Siberia (on the
East up to Irtysh river), Western Europe without
far north (up to 63° north latitude) and South,
Crimea, Southern Ural, and Caucasus [6, 17].

Contemporary medicine limits the use of
flowers of Tilia cordata to infusions, and teas, but
there have not been any official dosage forms.

But folk medicine uses the flowers of Tilia
cordata as sedative, anticonvulsant, sudatory,
febrifuge, analgesic, anti-inflammatory agent
[3, 10].

In this connection the studies for the
creation of optimal dosage forms based on
phyto-compositions are grounded and timely.

The studies of pharmacological activity of
an extract from the leaves of Tilia cordata were
carried out by V.E. Pogorelyi [7], the working
out of drugs obtainment technology on the basis
of dry extracts of the flowers and leaves of Tilia
cordata was conducted by V.T. Bolotova in
2002 [1, 15, 16].

However, no study reflects a technology of
obtainment of polyfractional extracts on the
basis of the flowers of Tilia cordata.

Therefore the purpose of this research was
to study available official dosage forms of Tilia
cordata on the pharmaceutical market.

According to SP XI the medicinal raw
material consists of inflorescences with a lance-
oblong leave with flat top, about 6 cm long,
with entire light-green edge. The raw materials
smell is weak [4].
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Tem HEe MeHEe HU B OJIHOM HCCIIEIOBAHUU
HE OTpa)Ke€Ha TEXHOJIOTHUS MOTy4YeHHS Moiud-
PAKIIMOHHBIX AKCTPAKTOB HA OCHOBE LIBETKOB
JIUIIBI CEPALEBUIHOM.

[TosTOMy 1I€/IbIO HAILErO HCCIIEOBaHUS
SIBUJIOCh W3yYEHHE NPEICTABICHHBIX OQUIIH-
ANBHBIX JICKAPCTBEHHBIX (DOPM JIHUIIBI CEp/Le-
BUIHOW Ha ()apMalleBTUIECKOM PhIHKE.

ITo I'® XI nexapcTBEHHOE CBIPEE COCTOUT
W3 COLBETUM C MPUIBETHBIM JIUCTOM YIJIMHEH-
HO — JIAHLIETOBUAHOMN (OPMBI C IPUTYIICHHON
BEpPXYLIKOW, JJIIMHHON OKOJIO 6 CM, C LIEJIbHBIM
KpaeM, CBETJIO-3€JIEHOr0 IIBeTa. 3amax ChIpbs
cnalwrii [4].

COop Mpou3BOIAT TOJIBKO B CyXYIO HOTOIY
BO BpeMsI MOJIHOTO 1BeTeHus. COOMparoT 1elib-
HBIE COLBETHUSI BMECTE C IMPHUIIBETHBIM JIUCTOM.
CpezaroT HeOONbIINEe BETOYKU C COLIBETUSMU,
a 3aTeM UX OTHAEJSIOT OT COIBETHi, OTOpaChI-
BAIOT MPULBETHHIE JIUCThS, U3bEIACHHBIE JTUCTO-
€/I0M U TIOKPBITBIE pkaBunHOM. COOp mpomo-
xaercs 10-15 gueit [12, 14].

Jluma cepaleBHIHAS UMEET pa3HOOOPa3HBIi
XMMHYECKUN cocTaB. Tak, LBETKH COJEpIKAaT:
caxap, a¢upnoe macno (0,05%), B coctaB ko-
TOPOTO BXOAMT CECKBUTEPIICHOBOU CIUPT (ap-
neson C H) O (rmaBHbIi KOMIIOHEHT 3(UPHOTO
Macja); MOoJucaxapu/ibl, BKIKOYAIOIINE rajak-
TO3Y, TIIFOKO3Y, paMHO3Y, apaObuHO3y, KCUJI03Y U
rajakTypOHOBYIO KUCIIOTY; TPUTEPIICHOBBIE Ca-
MOHUHBI; (PIIABOHOUBI, KAPOTHH, (PIIABOHOBBIN
[JIMKO3UJ T€CIIEPUINH ngH3 4O1 5» DIUKO3U]T TH-
JWAIWH, TyOWIIbHBIC BEIIECTBA, ACKOPOMHOBAs
KHCIIOTa, KapOTUH, BOCK, CITU3b, (DUTOHIIUIBI,
TOPBKHUE BEIIECTBA, OJIN3KUE K PYTUHY, PETUHO-
ay mnp. [11].

N3yuenueM mnosmcaxapuaHOro KOMILIEKCA
LIBETKOB JIMIIbI CEPALIEBUIHON 3aHnMaics B.H.
Hoporoituenkos B 1988 roay [5].

OnHO U3 caMbIX INIABHBIX IOCTOMHCTB JIUIIbI
COCTOUT B TOM, YTO IO COICPKAHUIO HEKTapa B
OTEUYEeCTBEHHOH (hIOope OHa HEe UMeeT cede paB-
Hbix. Ha 1 ra nunoBoro jieca HaCUUTHIBAETCS
10 17 MJIH. IBETKOB JUIBI ¢ OOIIMM 3amacoM
Hekrapa 6onee 1,5 1 [8, 13].

MeaunuHckoe 3HA4€HHE JIMIBI 3aKJIIoua-
€TCsl, MPEXkEe BCEr0 B TOM, UTO UCIIOKOH BEKOB
MHOTMMHU HapoJaMU OHa YCIIEIIHO MPUMEHs-
€TCs KakK IMPOTUBOBOCHAIUTENBLHOE, >KapOIo-
HIKaKoIllee, MOTOrOHHOE, MOYErOHHOE, cejla-
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Pucynoxk 1 — I{eemku nunwvi cepoyesuonoil
Figure 1 — The flowers of Tilia cordata

The gathering takes place only in dry
weather during the whole bloom. The entire
inflorescences are gathered together with a leaf.

Small branches with inflorescences are cut,
and then are separated from the inflorescences;
leaves cankered by flea-beetle and covered with
rust are deleted. The gathering period lasts 10-
15 days [12, 14].

Tilia cordata is rich with biologically
active substances. The flowers contain sugar,
essential oil (0.05%) which has sesquiterpenic
alcohol farnesol C ;H, O (the most important
component of an essential oil); polysaccharides
which include galactose, glucoses, rhamnose,
arabinose, xylose, and galacturonic acid;
triterpene  saponins; flavonoids, carotin,
flavonic  glycoside hesperidin  C,.H O ,,
glycoside tiliacin, tannins, ascorbic acid,
carotin, wax, mucus, phytoncides, bitter
substances, substances related to the rutin and
retinol etc [11].

The studies for polysaccharide complex of
Tilia cordata flowers were conducted by V.N.
Dorogoychenkov in 1988 [5].

One of the most important advantages of
Tilia cordata is its uniqueness by the content
of nectar among Russian flora. Up to 17 miln
flowers of Tilia cordata are calculated at one
hectare of linden forest, with total nectar content
more 1.5 tons [8, 13].

Medical value of Tilia cordata lay in the
fact that since the dawn of time it has been
successfully used by many nations as anti-
inflammatory, febrifuge, sudatory, diuretic,
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TUBHOE, CIa3MOJIMTHYECKoe, OoneyTonsmoniee,
BSDKYIIEE, OTXapKuBaromee cpeactso. OOmmii
aHalu3 TEXHOJIOTMYECKHX pa3padOTOK IOKa-
3a]l Ype3BbIYAHO OrpaHMYCHHOE BHEAPEHUE
MPOMBIIIJICHHO BBITYCKaeMbIX IpEnaparoB B
IIMPOKYI0 METUIMHCKYIO TNpakTHKy. L[BeTku
JIMIIBI PEean3yloTCs B allTEYHOM ceTu B pacda-
COBAaHHOM BH/JI€ KaK ChIPbE JJIsl IPUTOTOBJICHUS
HKCTEMITOPANBbHBIX AKCTPAKLIUOHHBIX  (OpM,
HacToeB U OTBapoB. lIpumenenue 3tux Gopm
MPAKTUYECKH HE OTPa)KaeT CTENEeHb H3y4yeH-
HOCTH JIMITBI U HE YYUTHIBAET HEOOXOIUMOCTh
MOJTHOLEHHOTO U 3((PEeKTUBHOIO HCIOJIb30Ba-
HUS TaHHOTO CBHIPBS.

BriBoabI
[Iupokast MOMYJISIPHOCTh JICKAPCTBEHHBIX
CPEICTB PACTUTEIHHOTO MPOUCXOKICHUS CBU-
JETEeNLCTBYET 00 OCTPON HEOOXOAUMOCTH pa3-
paboTKK TpemaparoB JUIMbl CEPIIEBUIHON, B
TOM YHCJI€ U C MCIIOJIb30BaHUEM MONMU(paKIIn-
OHHOM KCTPAKILIUH.
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sedative, spasmolytic, analgesic, anastaltic,
expectorant agent. The general analysis of
the technological working outs showed an
extremely limited introduction of industrially
produced drugs into the wide medical
practice.

Flowers of Tilia cordata are released
in pharmacies prepacked as raw materials
for the production of extemporal extraction
forms, infusions, decoctions. The application
of these forms practically does not reflect the
exploration degree of the Tilia cordata and does
not consider the necessity for full and efficient
use of these raw materials.

Conclusions
Widespread appreciation of the herbal me-
dicinal drugs gives evidence about the neces-
sity for the development of Tilia cordata drugs,
including the use of polyfractional extraction.
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THE NEGATIVE EFFECTS OF SOME COSMETIC PROCEDURES: PROTECTION
POSSIBILITIES, MEDICAL AND PREVENTIVE AGENTS (REVIEW)
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B craree paccmarpuBaroTCs BO3MOXKHBIE
NOOOYHBbIE PEaKIUU Ha MPOBEACHUE KOCMETO-
aoruyeckux mnpouenyp. Ilpeacrasien 0030p
JIEKapCTBEHHBIX U KOCMELIEBTHUECKUX CPEICTB
JUI. HAapy’>KHOTO TIPHUMEHEHHs C IIeNbI0 Jieue-
HUSL ¥ IPOPMIAKTUKH OCIIOKHEHnH. Onmcana
11eN1Ieco00pa3HOCTh  UCIONB30BAaHUS  HAPYXK-
HBIX JIEKAPCTBEHHBIX (HOPM aHTUTUCTAMUHHOTO
JEUCTBHS.

KniudeBble ci10Ba: KOCMETOJIIOTHUECKHUE
IpoLeaypsl, Me30Tepanus, ajuieprudeckas pe-
aKIus, JICKapCTBEHHBIE CPENICTBA, HAPY>KHBIC
JIeKapCTBEHHBIE (DOPMBI.

Kocmerndeckne mponeaypbl,  BBITOTHS-
€Mble BPauaMH-KOCMETOJIOTAaMH, CTaHOBSTCS
U3 Tofia B roj Bce Oosiee BOCTPEOOBAHHBIMU Y
HaceneHus. [lomymsipHOCTh TaKUX TPOLEIYD,
KaK XMMHYECKHE MWJIMHTH TOBEPXHOCTHOTO U
CPEIMHHOTO YpOBHS, (DPAKIMOHHBIN J1a3epHBINA
TEPMOJIN3, MHKpOJepMadpasusi, Me30Tepamus,
OuMopeBHUTANN3AINS, CEICKTUBHAS HMMITYJILCHAS
¢dororepanust (GporoomonoxeHne) o0ycIoBIeHa
UX BBICOKOW KIIMHUYECKOH S(PPEKTUBHOCTHIO U
XOPOIIUM 3CTETHYECKHM PE3YJBTaToM, YTO Be-
JIET K TICUXOJIOTUYECKOMY U COLMAIEHOMY KOM-

10

The article describes the possible side re-
sponses on cosmetic procedures. There is a
review of pharmaceutical and cosmeceutical
agents for external use to treat and prevent the
complications. We have described the reason-
ability of the external dosage forms use of an-
ti-histaminic action.

Keywords: cosmetology procedures, meso-
therapy, allergic reaction, antihistamines, corti-
costeroids.

Cosmetic procedures which are imple-men-
ted by the cosmeticians are becoming more
in-demand year by year. The popularity of the
procedures like chemical pealing of superficial
and medial level, fractional laser thermolysis,
microdermabrasion, mesotherapy, biorevital-
ization, selective impulse phototherapy (photo-
rejuvenation) is conditioned by their high clinic
efficiency and good esthetic result, which leads
to psychological and social comfort of patients
and influence positively their life quality [11].
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(opTy MALMEHTOB U B KOHEYHOM UTOTE TIOJIOKH-
TEJIBLHO BIIUSET HAa UX Ka4eCTBO Xu3HU [11].

JlaHHbIE BMEIIATENIbCTBA, BBIMOJIHSAEMBIE
amMOyJIaTOpHO, SBJISIOTCS MEAULMHCKUMH MPO-
HeaypaMu U TpeOyroT ONpeneNeHHOTO peadu-
JUTALIMOHHOTO MEpHOo/a, B TEUYEHUE KOTOPOIo
NAIMEHTh! JOJKHBI HCIIOJIb30BaTh OIpe/eeH-
Hbl€ JIEKapCTBEHHbIE U KOCMELIEBTUYECKHE
CpeICTBa B JOMAIIHUX YCIOBUSX JJISI yCKOpE-
HUS TIpoliecca PEreHepaluud M KyMUpOBaHUs
COMYTCTBYIOIIUX OCIOKHEHUH [22].

B ocHOBe Me3oTepanuu JIEKUT BBEICHUE
HU3KHX 7103 [IPENaparoB B CPEIHUN CIION KOKHU
(BHYTPUKOKHOE BBEJIEHUE) KaK JIOKOPETHOHAP-
HO, TaK M Ha PAaCCTOSIHUU OT MOPAKEHHOIO Op-
raHa B LEJAX MOJy4EHUs AepPMaTOIOrn4ecKoro
s dexTa Kak OT COOCTBEHHO BBOJIUMBIX Iperia-
paroB, Tak u 3a cuéT 3¢pdekra Gpusnueckoit cTu-
Myisuuu (ykosoB). it ycTpaHeHuUs BJIOCTU U
CYXOCTH KOXH, CHIDKCHHSI TOHYCa TKaHEe! JIuIa
U LLIEU UCIIOJIB3YIOT AaHTUOKCUJAHTHBIE, Ba30aK-
TUBHBIE, YBIIQXHSIIOUINE, TOHU3UPYIOIINE TIpe-
naparsl, feicTBytomiue Ha pudpodaactsl [21].

JlepMaToKoCMETOI0rMYEeCKUe MPOLeyphl, B
YaCTHOCTH, XUMHUUECKUH MUIMHT, MUKPOAEpMa-
Opasus, J1a3zepHas LI (OBKA, ME30Tepanys, yaa-
JeHue J00pOKayeCTBEHHBIX HOBOOOpPA30BaHMM
COIIPOBOXK/IAIOTCSI TIEPBUUYHBIM TIOBPEKACHUEM
SMUJIEpPMHUCA U IEPMBL. BONBIIMHCTBO OCIOKHE-
HUH, pa3BUBAIOILUXCS TOCIE KOCMETUYECKOTO
BMEIIATENILCTBA, ABISIOTCS HeCIeUU(PHUECKUMU
u (OpPMHUPYIOTCS HE TOJBKO B pe3ylbTare He-
MIOCPE/ICTBEHHOTO TOBPEXKIECHUS 1IET0OCTHOCTU
KOXKHOTO TOKpoBa (Mauepauusi, pyOleBaHHe,
WH(UIIMIPOBAHKE), HO W BCICICTBUEC PA3BUTHUS
BOCHAINTEIbHON peakiuy (IOCTBOCHAIUTENb-
Hasl TMIIEpIUTMEHTALus U 1Ip. ).

Bonblryio 4acTe HeXenaTelbHbIX peakuit
MOYKHO 3apaHee M IpPOTHO3UpPOBaTb, U IIpe-
JOTBPATHTh, YEMY, KaK MOKa3bIBAET MPAKTHKA,
CIOCOOCTBYET MpaBUiIbHAs IOATOTOBKA KOXKH K
IIpoLEeaAypaM U aJIeKBaTHOE BEJECHUE peaduiu-
TalMOHHOT'O NeproJa.

B ciydae BO3HUKHOBEHMs aiiepruueckoi
PEaKIny y MaeHTOB BO BpeMsl IPOLIETyphI Me-
30Teparuu €€ IPUYUHON SBIISIETCS HETIEPEHOCH-
MOCTb T€X WJIM UHBIX BBOJAUMBIX IIPEMapaTOB.

Jlisi yMeHbLIEHHs IOOOUYHBIX SIBIIEHUH B
BUJIE AJUIEPTUYECKUX peaklUud HeoOX0quMOo
MIPOM3BOJIUTH JTOCKOHAJIBHBIN ONpPOC MalleHTa,
OCMOTp, TUArHOCTUKY. AJUIepruueckas peakius
Ha Ipenaparbl, BBEJCHHbBIE B ME30/IepMY, UMEET

These types of intervention which are im-
plemented for the inpatients are the medical
procedures and require a certain rehabilitation
approach, during which the patients should use
the certain pharmaceutical and cosmeceutical
agents in home conditions for the acceleration
of regeneration process and stopping of the as-
sociated complications [22].

Mesotherapy is based on the injection of
low doses of drugs into a middle skin level
(percutaneous injection) locregionally and at
the distance from the affected organ to obtain a
dermatologic effect from the drugs injected as
well as from the effect of physical stimulation
(injections). Antioxidant, vasoactive, moister-
ing, toning agents which have an effect on fi-
broblasts are used to eliminate the atony and
skin dryness, face and neck tissues tone reduc-
tion [21].

Dermatocosmetological products, chemical
pealing, microdermabrasion, laser resurfac-
ing, mesotherapy, benign disease, they are as-
sociated with primary affections of epidermis
and derma. The majority of the complications,
which expand after the cosmetic intervention,
are non-specific and are formed not only as a
result of the direct affection of the skin cover
wholeness (maceration, scaring, infection), but
as a consequence of an inflamma-tion response
expansion (anti-inflammatory hyperpigmenta-
tion etc).

The biggest part of the undesirable respons-
es can be preliminary forecasted and prevented.
It is shown that right skin preparing for the pro-
cedures and an adequate rehabilitation period
conduction.

In case of allergic reaction of patients during
the mesotherapy, the reason for this is intoler-
ance of some agents injected.

To reduce the side effects in form of allergic
reactions it is necessary to conduct a thorough
survey, examination, and diagnostics of a pa-
tient. Allergic responses on the drugs injected
into mesoderm have its peculiarities: it is al-
ways limited by the derma area, with associated

11
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CBOM OCOOCHHOCTH: OHA BCETJa OrpaHUYeHa 00-
JACTBIO JICPMBI, COMIPOBOXKIACTCS BEIPAYKCHHBIM
OTEKOM, MHTEHCHUBHBIM 3YJIOM U YMEPEHHOW T'H-
nepemueii. Ha Qone pasnuroil runepemMun Ha
MECTe KaKIOro0 BKOJA BO3BBIMIAIOTCS MAITyJIbI.
[TockonbKy mpenaparbl HAXOAATCS B ME30JIepPMe
OKOJI0 2 HeJleNb, TO U TPOSIBIICHUS aJiepruu Oy-
YT COXPAHATHCS BCE ITO BPEMS.

Kak npaBuiio, mpuMeHEHNE aHTUTUCTAMHH-
HBIX TPETapaToB MEPOPATLHO WM BHYTPUMBI-
IIEYHOE BBEJCHUE TTFOKOKOPTHKOCTEPOUIOB HE
naetr oxumaemoro 3ddekra. 310 00ycIOBIECHO
0COOCHHOCTBIO ME30TEpPaAIIeBTHIECKOTO METO/IA:
JUIEPreH HaXOIUTCS B ME30/IepME, U aJlIeprH-
YecKasi peakIys pa3BOpaurBacTCs TaM ¥Ke, BBIIIIC
cocyaucTou cetu. HapyxHoe npumeHeHue rop-
MOHAJIBHBIX KPEMOB M Ma3eill TakKe He IaloT
xenmaemoro 3¢ dekra. Kpome Toro, momasisiercs
¢dbyskus GpuOpoOacToB, YTo KpaiiHEe HEXKena-
TENBHO MPU OMOJIAXKUBAIOIIUX MPOLETyPaXx.

OcHoOBHas Tepanus JOJKHA OBITh HaIpaB-
JIeHa Ha CHATHE PUTEMBI U 3yJa C UCTIOJIb30Ba-
HHEM MIPOTHBO3YIHBIX CPEIICTB ISl HAPY>KHOTO
puMeHEeHHs. PEKOMEHIyeTCs TaK)Ke BBEICHUE
AHTUTHCTaMUHHOTO Tpenapara (pactBop «Ta-
Berm», «CynpacTuH») Me30TeparneBTUYECKH,
T.€. HETIOCPEJCTBCHHO B 30HY TIOPAYKCHHUSI.

CooTBeTcTBYIOMIAs peakuusl Ipu MpoBese-
HUHM XUMHUYECKOTO MUJIMHTA MOXKET Pa3BUTHCS
Ha OTACNbHBIC €r0 KOMIIOHCHTHI WU CPE/ICTBA
NOCTIWJIMHTOBOTO yXxona. B ciyyae BO3HHUK-
HOBEHHS BBIPOKEHHOTO 3y/a, TOSBICHUS Ha-
pacTaromeil 3pUTEeMbl, OT€Ka PEKOMEHIYETCS
BBEJICHUEC AHTUTUCTAMUHHBIX MU CTEPOHTHBIX
npenapaToB BHYTPUMBIIICYHO (TaBETHII, TH-
JPOKOPTU30H, JIEKCAMaTe30H, IPEIHU30JIO0H),
TaK KaK Ha3HaYCHUE CTCPOMIHBIX KPEMOB He-
nocrarogHo 3¢dextuBHo. Heobxomumo mom-
HUTb, YTO TIHIATEILHO COOpPaHHBIA aHAMHE3 T10-
3BOJIUT 3HAYUTEILHO CHHU3UTHh PUCK PA3BUTHS
3TUX MoOouHbIX A dexTon [21, 23].

Bbi0op Hapy>KHBIX JEKapCTBEHHBIX (hopm
H  -aHTUrHCTaMMHHBIX JIEKAPCTBEHHBIX CPEICTB
Ha (apMaleBTHUECKOM phIHKE Poccun HeBeNuK,
OJIHAaKO OHH cymecTBytoT [1, 2, 8, 10, 14].

Bce napyxHble eKkapCcTBEeHHBIE (DOPMBI aH-
TUTUCTAMHHHBIX ITPETIapaToB HAa OTEYECTBEHHOM
PBIHKE TIPEACTABICHBI 3apyOeKHBIMU MTPOU3BO-
nutensamu [13, 16, 17, 41, 42]. OTedecTBEHHBIX
JICKAPCTBEHHBIX CPE/ICTB HAPYKHOTO MPUMEHE-
Hust H -ruCTaMUHHOTO IEHCTBUS, K COXKAJICHUIO,
He 3adukcupoBano [9, 12, 25, 40] (tabmn. 1).
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external swelling, intense itching, and moderate
hyperemia. In the setting of diffuse hyperemia
there is a papula over every injection. The drugs
are kept in mesoderm during 2 weeks, therefore
the allergy manifestations will be stable during
all this time.

As a rule, the appliance of antihista-minic
drugs perorally or intramuscularly injec-tion of
glucocorticosteroids does not give a desirable ef-
fect. This is conditioned by the pecu-liarity of a
mesotherapeutic method: allergen is placed in me-
soderm, and allergic response is manifested at the
same place, higher than in a vascular net. External
appliance of hormonal creams and ointments also
does not give a desirable effect. Besides, there is a
function of fibroblasts, which is extremely unde-
sirable for the rejuvenating procedures.

The principal therapy should be directed at
the erythema and itching elimination with the
use of antipruritic agents for external use. It is
also recommended injecting an antihistaminic
drug (solution of Tavigil, Suprastin) mesother-
apeutically, i.e. directly into the affection zone.

While conducting a chemical pealing the
corresponding response can develop into its
separate components or agents of post-pealing
care. In case of signified itching, growing er-
ythema, swelling, it is recommended injecting
the antihistamine or steroidal drugs intramuscu-
larly (tavegil, hydrocortisone, dexamethasone,
prednisolone), because the prescription of ste-
roid creams is ill-efficient. It is necessary to re-
member that a thoroughly gathered anamnesis
will allow significant reduction of the risk of
these side effects expansion [21, 23].

The choice for the external dosage forms of
H -antihistaminic drugs on the pharmaceutical
market of Russia is not high, however they ex-
ist[1,2,8, 10, 14].

All external dosage forms of the anti-his-
taminic drugs on the Russian market are rep-
resented by the foreign producers [13, 16, 17,
41, 42]. Unfortunately there were no domes-
tic H -histaminic drugs for external use on the
market [9, 12, 25, 40] (table 1).
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Taonuua 1 — Hapysicnvie nekapcmeentivle popmot H -anmuzucmamunnslx npenapamos,
npumensemole 015 1e4eHUs PA3IUYHbIX AN1ePIUecKUX PeaKyuil
Table 1 — External dosage forms of H -antihistaminic drugs for the different allergies

tube 20 g

treatment
Hawnmenosanue | Crpana u pupma- [eiicTBytoriee [Toka3zaHus K MPUMEHEHUIO /
JIEKapCTBEHHOTO MIPOU3BOAUTEIND / BEIIECTBO: / Indications
npenapara / Drug | Producer country | Active substance:
name
1 2 3 4
«Denuctw» rens | Novartis Consum- | [lumenuaTeH / 3yasiimye MOpaXEHUs] KOXKHU MPU JAep-
0,1% (ty0ms1), 30 T/ |er Health S.A., Dimetindene MaTo3ax, KpalnuBHHULE, YKycax HaCEKo-
«Fenistil» gel 0.1% | LBefinapus / No- MBIX, @ TaKXe IPH COITHEUHBIX 0JKOTax,
(tubes), 30 g vartis Consumer JIETKUX OBITOBBIX M TIPOU3BOJICTBCHHBIX
Health S.A., Swit- oxorax / Itchy skin lesions provoked
zerland by dermatoses, urticaria, insect bites,
sunburns, light industrial and household
burns
«IIcmmo-6ame3am» | STADA Hudenrnapamnuna | CoTHEYHBIE OKOTH U OXKOTH |
renb, B Ty0ax mo 20 | ARZNEIMI TTEL, |rumpoxmopur / CTEIIeHN;
i 50 T/ «Psilo- AG (I'epmanns) Diphenhydramine |yKycbl HAaCEKOMBIX;
balsam» gel, tubes [/ STADA hydrochloride KpaIMBHHUIIA;
200r50 g ARZNEIMI TTEL, KOKHBIH 3y pa3TMaIHOTO
AG (Germany) MTPOUCXOXKICHNS,
3yIsIIas IK3eMa;
BETpsHAS OCTIa;
aNepruuecKrne KOXKHBIE peakny (3a
WCKJTIOUEHUEM 3y/ia IPH XOJIeCTase);
KOHTAKTHBIM 1€PMATUT, BbI3BaHHBII
KOHTAKTOM C pacTeHHsMH. / Sunburns
and I degree burns;
insect bites;
urticaria;
different origin skin itching;
itchy eczema;
chickenpox;
allergic skin responses (except for
cholestasis itching);
contact dermatitis caused by contact
with plants.
CogeHTou, renb Kuomms AT Bbamununa nakrar / |3yn pasnu4Ho# 3THONOTHMH, 3a00JeBa-
2 %; 1y6a 201/ (I'epmanmst) / Knoll |Bamipine lactate HUS KOXH, COITPOBOXKIAIOIIUECS 3yI0M
Soventol, gel 2 %; | AG (Germany) (KpanMBHHUIA, CEHHAs TUXOPaJKa U JIp.

aNIePrUIeCcKre MPOSIBICHUS HA KOXKE U
CIIU3UCTHIX, ICPMATO3bI), YKYChI HACEKO-
MBIX, COTHEUHBIE O’KOTH, OXKOTH MEJ1y3,
OOMOpOXKEHHUSI, JIETKUE TEPMHUUCCKHE
oxoru. / Itching of different etiology,
skin diseases with itching (urticaria,
hay fever etc, allergic responses on skin
and mucous membranes, dermatoses),
insect bites, sunburns, jelly-fish burns,
freezer burns, light thermic burns.
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Uro kacaetcs moOo4HbIX 3(D(eKToB mpe-
CTaBJICHHBIX JIEKAPCTBEHHBIX CPEICTB, KOTO-
pble TaKXe BO3MOXKHBI, TO HHOTIA MOXKET OBbITh
BPEMEHHOE OLLIYIIEHUE CYXOCTH WM AOKEHUS
KOXKU, B €AMHUYHBIX CIIy4asiX — aJlIepruuecKue
peakIuu co CTOPOHbI KOXU [5, 6, 24, 41, 45].
«CoBunTon» u «Ilcuno-6ans3am» mpezmnonara-
10T CEJaTUBHOE JICHCTBUE HA HEPBHYIO CUCTEMY
yesoBeka [5].

B npakruueckoil MEIMUMHE IS JICYEHUS U
PO UTAKTUKY KOXKHBIX aJUIEPTUYECKUX PEaK-
[HUA UCTIONB3YIOTCS HE TONbKO H -rucramuno-
BbI€ OJIOKATOPBI, HO U JIEKAPCTBEHHBIE CPECTBA
Ha OCHOBe (huTokommosumuii [15, 43].

Ha poccuiickoM pbIHKE IpEACTaBIEH OTe-
4YeCTBeHHbIM KpeM «l'ucram», mnokasaHusMu
KOTOPOMY SIBJISIFOTCS: AJUIEPTUUYECKUE BbICHI-
MaHUs HA KOXKE JIMLIA PYK U TeJa, KOKHBIN 31,
KpaluBHUIA, BE3UKYJE3HbIE (ITy3bIPHKOBBIE)
aJUIEpruYecKre MpOSIBICHUS Ha KOXE, I1COPU-
a3, 2K3eMa, HEHPOJEPMUT, YKYChbl HACEKOMBIX,
aJUIEpru4ecKre BBICHIIAHUS Ha KOXE IIPU BO3-
JIEHCTBUM COJIHEUYHBIX Jydel. B cocraB kxpema
«l'ucran» BXOOAT: IUMETUKOH, IUKIOMETUKOH,
OeTyJIMH, Macio JIAaH/bIIIA, YKCTPAKTHI: MOYEK
0epé3bl, BEPOHUKH KOJIOCUCTOMH, uepesl, hua-
KM, KaJIeH1yJIbl, MOJI0Yasi, BOJSHKH [28].

3aperucTpupoBaHbl TaKKe KOCMETUYECKUE
CpeICTBa IPOTUBOAILIEPTUUECKOIO  JEUCTBHUS.
I'enb «AproBacnaButa», B cocTaB KOTOPOro
BXOJISIT: XUTO3aH, MACJIO 3apOABILLIEH MIIEHUILIBI,
MacJjI0 KaCTOPOBOE, Macjo YaltHOIO IEpEBa, HOHBI
cepeOpa TMoKa3aH IpH CHATUU OOJH, 3y/1a U OTe-
KOB TIPH YKycaX HAaCEKOMBIX, 00€300IMBaHUN U
32)KMBJIEHUM paH MPH CCaZAUHAX, OKOrax, ycTpa-
HEHUU aJUIEPTUYECKUX Pa3IpaKeHU Koxu [3].

B e4eOHON KOCMETONOTHH HPUMEHSETCS
resib  «MUJUIEHMYM» KakK MHPOTHBOBOCIHAJIU-
TEeJIbHOE, aHTHOAKTepHallbHOE, TIPOTUBOAILIEP-
TUYECKOE CPEACTBO.

I'enp moBBIIAET 3aIUUTHBIE CBOKMCTBA KOXKHU
U €€ MUMMYHMTET, YKpEIUISsl CTEHKH COCY/IOB
U yCTpaHss LuenylieHus koxu. IIpumenser-
Cs B KOMIUIEKCHOM JICUEHHUM YIPEH, IPBILIEH,
aKHE U [IpU Pa3IM4HOIO POAa BOCHIAIUTEIbHBIX
IIpoLeccax KOXH, a TaKK€ 3aMETHO ITOMOIaeT
YMEHBIINTH BbICHINAaHUS HAa Koxke. CocTaB ress:
COK aJ103 6ap06a0CcCKOro, SKCTPAKT TMHKIO OH-
7100a, JKCTPAKT >KCHBINEHS OOBIKHOBEHHOTO,
9KCTPAKT XBOILA MOJIEBOIO, SKCTPAKT KaMeJInu
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What concerns the side effect of the drugs
presented, which are possible, sometimes there
can be a temporary feeling of dryness or skin
burning, in isolated cases there can be allergic
responses from skin [5, 6, 24, 41, 45]. Soventol
and Psilo-balsam expect a sedative action on a
human’s nervous system [5].

Not only H -histamine blockers are used in
practical medicine for the treatment and pre-
vention of skin allergic responses, but also the
drugs on the basis of phytocompositions [15,
43].

There is Histan cream on the Russian mar-
ket, which has allergic eruptions on skin of
face, hand, and body, skin itching, hives, vesic-
uar allergic manifestations on skin, psori-asis,
eczema, neurodermatitis, insects stings, allergic
eruptions on skin under the influence of sun rays
in its indication. The content of Histan includes
dimeticone, cyclometicone, betulin, lily-of-
the-valley oil, extracts of birch buds, Veronica
spicata, Bidens, Viola, Calendula, Euphorbia,
Empetrum [28].

We also registered the cosmetic agents for
the anti-allergic action. ArgoVasnaVita gel,
which has chitosan, wheat germ oil, castor oil,
melaleuca oil, silver ions, is prescribed in for
the anesthesia, itching, swellings, for insect
stings treatment, scratches, burning wound
healing, allergic skin irritation elimination [3].

Millenium gel is used in clinical cos-me-
tology as an anti-inflammatory, antibacteri-
al, anti-allergic agent. The gel augments the
protective properties of skin, its immunity,
strengthening its vessels walls, and eliminat-
ing a skin sloughing. It is used in a complex
treatment of acne, pimples, and inflammation
processes of skin, and significantly helps to re-
duce skin eruptions. Gel composition includes
Aloe barbadensis juice, Ginkgo biloba extract,
Panax quinquefolia extract, Equisetum arvense

extract, Camellia sinensis extract, centella asi-
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KUTaCKOM, JKCTPAKT LEHTEJUIBl a3UATCKOW,
HKCTPAKT MIIEHUYHOro Oenka (THUAPOIM30BaH-
HbII NIIEHUYHbIN TpoTenH) [27].

I'ens «llamnep» npuMeHseTcss Kak IMPOTHUBO-
AJIIEPIrUYECKOE, 3AKUBIIIOLIEE KOCMELIEBTH-
4ecKoe cpelacTBOo. PekomeHnmyercss B KadecTBe
BCIIOMOTaTEIbHOIO CPEACTBA IIPU JIEYEHUU K-
3eM, J€PMaTUTOB, COJTHEUHBIX 0)KOTOB, HETITY0O-
KHX TPELLUH, CCa/IUH U YKYCaX HACEKOMBIX. J[el-
CTBYIOIIME BEILECTBA I'ells: MAcjo IIMIIOBHUKA,
Macjo yepessl, 3pUpHbIe Macia JIaBaHbl, Yai-
HOTO JIepeBa, MAThI, IMMOHA, POMAILIKH [7].

®apmarieBTHUECKOW KoMmmaHuen «Beprekc»
Bhimyckaercs «Jla Kpu» kpeMm, npennazHaueH-
HBIW 711 CHATHSL pa3ipaKeHus, 3yJa U IoKpac-
HEHMsI KOXKHU I0CJIE€ YKYCOB HACEKOMBIX M 0¥KO-
I'OB pacT€HUH. AKTUBHBIMU KOMIIOHEHTAMH Ielist
CITyXaT: SKCTPAKTBI YEPEbl, CONIOAKH, (HUaIKH,
rpenkoro opexa; 6ucabdomnosn, manrexon [20].

Ha rteppurtopun Poccum Bbimyckaercst 6uo-
JOTUYECKU aKTHBHas no0aBka kpem «Bura-
IIPUHOJD, KOTOPBIA IPUMEHSIETCS NIPU K3EMaX,
IICOpHa3e, KpalMBHMIE, ATOIMMYECKOM JepMa-
TUTE (HEWpOAEpPMHUTE), YIpeBoi chlnu. B cocra
KpeMa BXOJAT: 00oralieHHbli pucrocreponamu
OKCTPAKT XBOM MHXThl CUOUPCKON, KOCMETHYE-
ckas ocHoBa Jlunonepm buo mist 4yBCTBUTEINB-
HOM KOXKM, BUTAMHHHBIM KOMILIEKC JIMIIOCeH-
Ton Mynbru (copepxkamuii Butamunbl A u E,
(dochonunuapl, MOTMHEHACKI-IIIEHHBIC YKUPHBIE
kucnotel Omera-3 u Omera-6), munepu [18].

Kpem «ConxuHon» pekoMeHIyeTcs Ipo-
U3BOAMTENEM IIPU JIEYEHUU AJUIEPIrUUECKHX
JIEPMaTO30B Pa3JIMYHOIO MPOUCXOKIEHUS, T10-
JAMapTpUTa, Tepreca, BOCHAIUTEIbHBIX 3a00-
JI€BaHUM ONOPHO-ABUIATENILHOIO ammnapara, a
TAK)KE JJI1 BOCCTAHOBJIEHUS JUIACTUYHOCTU U
YCTPAHEHUs! CyXOCTH, LIEITYLIEHUs] U TPELIUH
koxH. Kpem H3roroBieH Ha KOMOMHHPOBaH-
HOM JIMIIOCOMHOM 0cHOBE. COOEPIKUT IKCTPAKT
KOpHSI COJIOJKH, COK 3XMHAllEH, 3KCTPAKT IIO-
JSIPHBIX JIMIIHAJOB BBICOKOMMHEPAIM30BAHHBIX
neueOHBIX 03epHBIX Ipsi3eit [19].

Ha VYkpaune BblIlyCKaroTCs Kpema Cepuu
«enurenb». Kpem-6anp3am u3 cepuu «Aiep-
TOCTOID IPEAHA3HAUEH JUIsl CHATHS BOCIIAJIEHUH,
pa3zipaskeHHi, 3y/1a, BBI3BAHHBIX PA3JIMYHBIMU
aJlepreHaMu. « AHTHUKYC» — KpeM-0anb3aM [uis
3 (PEKTUBHON MOMOIIM NPU OXKOTaX U yKycax
HAceKOMbIX, ymmbOax. Ero kommosunus, uc-

atica extract, wheat protein extract (hydrolyzed
wheat protein) [27].

Paller gel is applied as an anti-allergic, cic-
atrizing cosmetic agent. It is recommended as
an associate agent for the treatment of ec-zema,
dermatitis, sunburns, shallow shakes, scratch-
es, and insect stings. The active substances of
the gel are Rosa canina oil, Bidens oil, essential
oils of Lavandula gen., Leptospermum scopari-
um, Mentha, lemon, chamomile [7].

Vertex pharmaceutical company produces
La Kri cream, destined to reduce the irritations,
itchings, skin reddening after the insect stings
and plant burns. Active components of gels are
extracts of Bidens, Glycyrrhiza, Viola, Juglans
regia, bisabolol, panthenol [20].

Vitaprinol cream biologically active supple-
ment is produced in Russia, which is ap-plied
for eczemas, psoriasis, hives, atopic der-matitis
(neurodermatitis), acne eruption. Cream com-
position includes Lipoderm Bio for the sensi-
tive skin, vitamin complex Lyposentol Multi
(with vitamins A and E, phospholipids, polyun-
saturated fatty acids Omega-3 and Omega-6),
glycerine [18].

Solhinol cream is recommended by the
producers for the allergic dermatoses of differ-
ent origin, polyarthritis, herpes, inflammation
diseases of a locomotor apparatus, and for the
restoration of the elasticity and the elimination
of dryness, peeling, and crevices of skin. The
cream is made of combined lyposomic base. It
contains an extract of Glycyrrhiza root, Echina-
cea juice, extract of polar lipids of high-miner-
alized curative lake muds [19].

The whole series of Tselitel creams is man-
ufactured in Ukraine. Allergostop cream is de-
signed for the elimination of inflammations,
skin irritations, itchings, provoked by different
allergens. Antikus cream is designed for the ef-
ficient help in burns, insect stings, and injuries
treatment. Its exclusively natural composition
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KIIIOUUTENILHO PACTUTEIBHOIO MTPOUCXOKICHHUS,
MTHOBEHHO CHHMMAET 3Y/SIIUN 1 OOJIeBOW CHH-
JPOMBI, YCIIOKaWBaIOUIe JCUCTBYET Ha paszpa-
KEHHUE KOXXM M CHHUMAeT OTEKH, HE COIECPKUT
CHHTETUYECKUX KOMIIOHEHTOB [4].

B KOMILIEKCHOM Tepanuy BOCHAIUTENBHBIX
3200J1€BaHUN KOXH, COIPOBOMKAAIOLIUXCS 3Y-
JIOM, TPUMEHSIOTCA TaK)KE TOMEOIaTU4eCKHe
JeKapcTBeHHbIe cpencTBa. «Mpukap» — rome-
olaTuyeckas Masb, CoOJepikallasi B KadeCTBE
JEHCTBYIOLIETO KOMIIOHEHTAa MaTpUYHYIO Ha-
ctoiiky Cardiospermum halicacabum, ucrmosnb-
3yeTcsl IpU 3K3EME, HEHPOAEpPMUTE, aTOIUye-
CKOM JIEpMAaTUTE, a TAK)XKE APYTUX JAepMaTUTax
U TIOCJIEACTBUSIX YKYCOB HACEKOMBIX [44].

[Ipn anneprudeckux paepmaro3ax IpHUMe-
HsAETCs ToMeolnarnyeckas masp «Ypruka ['dy,
cojepxkamiasi B cBoeM cocrase: rpaput Co,
KaJIGHTyJIbl JIeKapcTBEeHHOM 1BeTku C3, Kalb-
s kapoonar C6, kpanusa ropsiyas C3, muena
menonocHas C3, cepa C3. «VYpruka ['O» pe-
KOMEH/JIOBaHa IIpU COBMECTHOM IIPUMEHEHUU
C JpYyTMM TOMEONAaTUYECKUM JIEKAPCTBEHHBIM
cpeactBoM — Masbto «llerponeym-ruiroc», B
coctaB Kotopoil Bxogut Petroleum, graphites,
Belladonna atropa, Silicea terra, Urtica urens,
sulfur, Echinacea purpurea. [Toka3anus x npu-
MEHEHUIO: JIMaTe3, dK3€Ma, KpaluBHUIA, HEW-
PONEPMUT, MUAEPMUS, TPEIIMHBl Ha KOXKE, aK-
TUBU3ALUS UMMYHUTETA, OCTpPbIE, MOAOCTPHIE
U XpPOHUYECKHE H3MEHEHUS KOXKU O0ILero u
MECTHOTO XapaKTepa, COJIHEUHbIE 0KOTHU [39].

AHanu3 NaTeHTHOM JIMTEPATy Pl BHISIBUII HE-
00JIBIIIOE KOJTMYECTBO 3aMIaTEeHTOBAHBIX Ma3el U
reJIey JUIs JICYEHUS Pa3INYHbIX PEAKLUN KOKU.

Tak, u3BecTeH renb, 00NANAIONIUN TPOTUBO-
BOCTIAIUTENBHBIM M AHTUAJUIEPIMYECKUM JIEH-
CTBMEM, COACp)KALIMKA B KadeCTBE JCHCTBYIO-
IIEro BelecTBa OerameTa3oHa AUIPOIHOHAT. B
KaueCTBE BCIIOMOI'ATEJIbHBIX BEIIECTB ABTOPbI
MCTIONB30BAIM KOMOMHAIMIO Ba3€IMHA, TBEPAOTO
napauHa, Ba3eJIMHOBOIO Macia, a TaKkkKe aHTH-
OKCHJIaHT, IPOIWJIEHIVIUKONIb, TPUWIOH b, aMysib-
rarop, 3(up Mn-oKCUOEH30MHOM KUCHOTHI [37].

3arnaTeHTOBaH COCTaB ISl JICUEHUS paH,
0KOT'OB, KOHTAKTHBIX U aJJIEPTUYECKUX JIepMa-
TUTOB, BKJIFOYAIOLIUI IPOIYKT MUKPOOUOIOTH-
YEeCKOT0 CHHTE3a MULIeIHaIbHOTo rprda Mucor
lusitanicus BKMF-306 D ¢ conepxanuem ju-
HOJICHOBOM KMCJIOTHI, OTJIMYAIOIIUICS TEM, YTO
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immediately eliminated itching and pain, has a
sedative action of the skin irritations and swell-
ings, does not contain synthetic components
[4].

Comple therapy of inflammation skin dis-
eases, associated with itching, also includes
homeopathic drugs. Iricar is a homeopathic
ointment which contains a matrix infusion of
Cardiospermum halicacabum, which is used
for eczema, neurodermatitis, atopic and other
dermatitis treatment as well as for the conse-
quences of the insect bites [44].

Urtica-GF homeopathic ointment is used
for allergic dermatosis treatment. It contains
graphite C6, Calendula officinalis flowers C3,
calcium carbonate C6, hot Urtica C3, Apis mel-
lifera C3, sulfur C3. Urtica-GF is recommended
for the combined use with other homeopathic
drugs Petroleum-plus, which contains Petro-
leum, graphites, Belladonna atropa, Silicea
terra, Urtica urens, sulfur, Echinacea purpurea.
Indications: diathesis, eczema, hives, neuroder-
matitis, pyoderma, skin crevices, immunity ac-
tivation, acute, subacute, and chronic changes
of skin of general and local character, sunburns
[39].

The analysis of patent literature revealed an
insignificant number of patented ointments and
gels for different skin responses treatment.

So, there is a gel with anti-inflammatory and
antiallergic action with betamethasone dipropi-
onate as an active substance. The authors used
Vaseline combination with solid wax, paraffinic
oil, and antioxidant, propylene glycol, trilon B,
emulsifier, ether of p-hydroxybenzoic acid [37].

Composition for the treatment of wounds,
burns, contact and allergic dermatitis, with the
product of microbiological synthesis of fila-
mentous fungus Mucor lusitanicus BKMF-306
D with linolenic acid was patented. It differed
by the additional content of ointment, cream or

gel or emulsion or liniment base [30].
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OH JIOTIOJIHUTENILHO COJEPKHUT Ma3eBylO, WU
KPEMOBY0, WY T€JIEBYI0, UM SMYJIbCHOHHYIO,
WJIY JIMHUMEHTHY10 ocHOBY [30].

Haiinena ¢dapmareBTdeckass KOMITO3HUIIUS
JUIsL JIGYCHUSI OXKOTOB, BKJIIOUAIOIIAs AKTHBHOE
BeniecTBO N-(-OKCHATHI)-4,6-TUMETUIITUT UAPO-
MUPUMHIOH-2 (KCUMEIOH) M OCHOBOOOpa3yro-
LIME CPEJICTBA, OTIIMYAOIIECECs] TEM, UYTO B Kade-
CTBE OCHOBOOOPA3YIOIIMX CPEJICTB OHA COAEPKUT
reneo0pa3zoBareb, MPEACTABISIIONINN CO00M Ha-
TpUEBbIE COJIM OUOIIONIMMEPOB, BIATOYICP/KHBA-
IOIIee CPEJCTBO IIUIEPUH, CTAOMIM3aTOpP, KOH-
CEpBAHT U IUCTWIIMPOBaHHYO Boxy [34].

[Ipennonaraercss mposiBIEHUE NPOTUBOAJI-
JIEPrUYECKUX CBOWCTB M Yy 3allaTCHTOBAHHOU
reJICBOM KOMIIO3MIIMH, COAEpIKAIIEH TPUIITaH-
TPUH U XUTO3aH. [lanHOe n3o6perenue opopm-
JICHO Kak TresieBasi KOMIIO3UIMUS, oOiagaromas
PaHO3XKUBIISIOIUM, TPOTHBOOXKOTOBBIM, IPO-
TUBOBOCHAJIUTENILHBIM, T'€AaTONPOTEKTOPHBIM,
MPOTUBOIMAOETUUECKUM U TPOTHUBOOITYXOJIe-
BBIM JieiicTBHEM [36].

3apyOexHbIMH aBTOpaMH 0(OPMIIEH MaTeHT
Ha KOMIIO3ULIMIO HUMECYIUJa U LETHpPU3UHA,
KakK IPOTUBOBOCHAIUTENBHBIA U aHTHAJIICPTH-
4yeckuit coctaB. OnucaHbl CIOCOObI MOTYYESHUS
Pa3IUYHBIX JIEKAPCTBEHHBIX (HOPM MpeIoKeH-
HOTO COCTaBa, B TOM YMCJE U Telis, KOTOPBIN
MpeAHa3HAuYeH JIJIsl JISUEHUs1 KparuBHUIGI [33].

3apyOeXKHBIMU aBTOpaMU 3alaTEHTOBAHbI
cpeacTBa, 00JajarolMe aHTHAIEPTrHYeCKOn
U TPOTHUBOBOCHAIUTENBHON aKTUBHOCTBIO IIPU
MOpa)KeHUH KOXKH HEMHKPOOHOTO renesa [32].

CymiectByeT u300peTeHHE, KOTOPOE OTHO-
CUTCSl K KOMIIO3UIIMSAM C TOJABISIOIUMH JIH-
MOKCUTeHe30- U THpocrariaHauH-H-cuHTe3y
OMOJIOrMYEeCKH aKTUBHBIMU BEIIECTBAMU IPE-
MOYTUTENBHO JUIS TONMMYECKOrO MPUMEHEHHUS B
BeTepuHapuu U MenunuHe. OHM 00NaialoT aH-
TUAJUIEPTUYECKOM U IMPOTUBOBOCHAIUTEIBHON
AKTUBHOCTBIO P MOPAKEHUH KOKU HEMUKPOO-
HOTO I'eHe3a, KaK HampuMep, Icopuas, KOKHbIE
sputeMsl, pudbponponrdepaTrBHbie 3a001€Ba-
HUs, ajuieprudeckue 3aboneBanus [29].

3amareHTOBaHa Ma3b IS JICYCHUS] BOCTIAIIH-
TEJIHBIX M AJUIEPTUYECKUX MOPaKEHUH KOXKH,
cojeprkamias Oera-KapoTuH U (hapMareBTuYe-
CKUIIPUEMIIEMBI HOCHTENb, OTIMYAIOIIASACS
TEM, YTO OHA JIOTIOJIHUTEIILHO COJIEPIKUT 00JIe-
MIUXOBOE MAacllo, B Kaue€CTBE HOCHTENS COAEp-

We have found a pharmaceutical com-posi-
tion for the treatment of burns, which includes
N-(-hydroxyethyl)-4,6-dimethyl-dihydropy-
rimidine-2 (xymedon) active substance and
base forming agents, which differed by the con-
tent of gel former as a base forming agent. It is
represented by the sodium salts of biopolymers,
glycerine moisture-holding agent, stabilizer,
preservative agent, and distilled water [34].

It is supposed that the appearance of anti-al-
lergic properties in a patented gel composition
with triptantrin and chitosan. This invention is
formed as a gel composition with wound heal-
ing, anti-burns, anti-inflammatory, hepatopro-
tective, anti-diabetes, and antitumor activity
[36].

Foreign authors formed a patent on a com-
position of nimesulide and cetirizine, as an-
ti-inflammatory and anti-allergic composition.
They described the ways of obtainment of dif-
ferent dosage forms of the composition offered,
including gel, which was designed for the hives
treatment [33].

Foreign authors patented the agents with an-
ti-allergic and anti-inflammation activity in the
skin affection of non-microbial genesis [32].

There is an invention which belongs to the
composition which oppress lipoxygenase and
prostaglandin-H-synthase with biologically ac-
tive substances, primarily for the topic appli-cat-
ion in veterinary and medicine. They have an-
ti-allergic and anti-inflammatory activities for
the skin affections of non-microbial genesis, as
for example psoriasis, skin eczemas, fibro pro-
liferative diseases, allergic diseases [29].

An ointment for the treatment of in-flamma-
tion and allergic skin affections with beta-caro-
tin and pharmaceutically accepted carrier was
patented. It differed by the fact that it has an
additional sea buckthorn oil, and an excipient
of methyl cellulose and propylene glycol as a
carrier [31].
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KHUT CYCIIEH3UIO METWILEIUIIONO3bl U MPOIH-
nenrnukons [31].

Jnis yxozna 3a mpoOieMHON KOXeH MpH 11Co-
puase, AepMaTuTax, 3yJe U HOKEHUM 3amareH-
TOBAHO CPEACTBO, COIEPIKALIEE OCHOBY Iellsl U
AKCTpaKThI XBola nojesoro 0,2%, cMOpOAUHbI
yepnoii 0,1%, koHnckoro kamrana 0,2% [35].

AJBTepHATHBHBIM BapUAHTOM JICICHHS MECT-
HBIX aJUIEPrUYEeCKUX PeaKIUil BIISETCS Teparus
KOPTUKOCTEPOHMJIAMH, ACCOPTHUMEHT Hapy>KHBIX
JIEKapCTBEHHBIX (POPM KOTOPHIX HA POCCUHCKOM
pBIHKE IpeICTaBiIeH IUPOKO. OCHOBHBIMU HX
KIMHUYECKUMH  d(PQeKTaMH, KaK H3BECTHO,
SIBIISIIOTCSI TIPOTUBOBOCTIAJITENILHBI U UMMY-
HozlenpeccuBHbIN 3¢ dext. [Ipumenstores s
Je4eHNsT HEeMH(EKIIMOHHBIX BOCIAIUTEIBHBIX
3a00JIeBaHUN KOXKU (aTOMMYECKUN JCPMATHUT,
9K3eMa, NICOpHa3, KOHTAKTHBIN JepMaTuT, roue-
CyXa, KpaCHbIM IUIOCKMM JIMINANA U Ipyrue Jaep-
Maro3bl). YCTPaHSAIOT CHUMITOMBI BOCHAJICHHS
TOJIBKO B MEPUOJ JICUEHUsI, OJJHAKO MOCIIEe OTMe-
HBl TIperapara MOXET Pa3BUThCSI OOOCTpEHHE.
[TokazaHbl Juig OOJMEr4eHusl CUMIITOMOB M I10-
JIaBJICHUS TIPU3HAKOB 3a00JI€BaHMS B Clydasx,
KOTJIa HETOPMOHAJIbHOE JIeueHHe Hed(P(EKTUB-
HO [38]. Jleuenue naHHOM IpyNIoi mpenaparoB
JIOJKHO MPOBOJUTHCS M0/ HAOIIOICHUEM Bpaya.

Nmerommecst 10 HaCTOAIIETO BPEMEHH KITMHU-
YeCKHe JJAHHBIE CBUETENILCTBYIOT, YTO YEM BBILIE
y OIPEJIENIEHHOIO MECTHOTO KOPTUKOCTEPOUIA JIe-
yeOHasi aKTUBHOCTh, TEM OOJBIINI JUIsl HETO PUCK
Pa3BUTHS HEOIAroNmpHUATHBIX A dekToB. [ Ipu 3Tom
OHM TaKKe HACTYIAlOT OBbICTpee Mo BPEMEHH OT
Havasia UCIONb30BaHus mpemnapara. Bee orpuia-
TebHbIe 3()PEKTHI MECTHBIX KOPTUKOCTEPOUIOB
MOXKHO pa3/IeNnTh Ha TP IPyMIIbI [26)].

Kak BusiHO 13 TaOauIe! 2, K TIEPBOM TPYIINE
OTHOCATCS HEONaronpusTHble 3(PQEKThI, BbI-
3BaHHBIE MECTHBIM KOPTUKOCTEPOMIOM W 3a-
BUCSIIINE OT €ro (hapMaKoJIOTHYE€CKUX CBOMCTB.
Bropyio rpymnmy mOpeacTaBisioT aijiepruye-
CKHE PEaKIMM Ha HMHTPEJAUEHTHI JICKApCTBEH-
HOM (hopmbl. VI OTAECNIBHON TpeThel TpyIImon
NPEJCTaBICHbl HeOIaronpusaTHele 3(PQeKTsl,
BBI3BAaHHBIC JUTUTEIBHBIMHA CPOKaMHU HCIIONB30-
BaHMsI [IPENapaToB ITOTO THUIIA.

D¢ hekTUBHOCTH U IEPEHOCUMOCTh TepaIuu
JIEKapCTBEHHBIMU CPEICTBAMH JJISi HAPYKHOTO
NPUMEHEHHUS 3aBUCAT HE TOJIBKO OT CaMOro Je-
KapCTBEHHOTO CPE/ICTBA, HO M OT JIEKapCTBEH-
HOU opmsl [42].
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To treat the problem skin with psoriasis,
dermatitis, itching, and burnings, the gel with
extracts of Equisetum arvense 0.2%, Ribes
nigrum 0.1%, Aesculus hippocastanum 0.2%
[35].

Therapy with corticosteroids, which are
represented by a wide range of external dosage
forms on the Russian market, is an alternative
treatment for the local allergic responses. Their
principal clinic effects are anti-inflammatory
and immunodepressive effects. They are used
for the treatment of the non-infectious inflam-
mation skin diseases (atopic dermatitis, eczema,
psoriasis, contact dermatitis, pruritus, lichen
planus, and other types of dermatitis). They
only eliminate the symptoms of inflammations
in the treatment period; however aggravations
may occur after the drug cancellation. They
are prescribed for the symptomatic relief and
suppression of the disease signs in cases when
non-hormonal treatment is ineffective [38]. The
treatment with this group of drugs should be
carried out under the doctor’s care.

The existing clinical data give evidence
about the fact that the higher is the medical ac-
tivity of the local corticosteroid the higher is
the risk of the expansion of negative effects.
In addition they surface faster from the start of
the drug use. All negative effects of the local
corticosteroids can be divided into three groups
[26].

As we can see in the table 2, the first group
includes negative effects, provoked by the local
corticosteroids, and the ones dependent on its
pharmacological properties. The second group
is represented by the allergic responses on the
dosage forms components. And a separated
third group includes negative effects, provoked
by the long terms of the use of this type of drugs.

The efficacy and tolerance for the ex-ternal
use drugs depend not only on the acting start of
a drug but also on the dosage form [42].
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Taonuya 2 — Heonazonpusammnule r¢pgpexmut,

CB8A3AHHbIE NPUMEHEHUEM C MECMHBIX KOPMUKOCMEPOuoos [26]
Table 2 — Negative effects connected with the use of local corticosteroids [26]

I'pynna 1

Group 1

— arpodus KOXKH 1 NOIKOKHOM KIIETYaTKH

— KOXKHBIE CTPHH, aTpOPHUYECKHE TTOJIOCKH;

— CTepouaHAas IMypITypa U KPOBOTEUCHMUS;

— TeJeaHTMIKTa3HH;

— TUIIO- ¥ THIIEPIIUTMEHTAIINS KOXKH;

— TIePUOKYJISPHBIN, IEPHOPAIBHBIH JEPMATHT;

—  (ommukynur;

— YIPEBUIHBIC BHICHIIAHNS;

— THUIEPTPUXO3 WIIH AJUTOTICIIHS;

— BTOpHYHAs HH(EKIUS U 000CTpeHne
OaKTepHaTbHBIX MH(EKITHIA;

— MacKHpOBKa U TeHepaIn3aius rpuOKoBon
WH(pEKINN;

— 3a/ep)KaHHOE 3)KUBIICHUE PAHBI;

— KarapakTa WM IJIayKoMa.

— skin and hypodermic cellulose atrophia

— skin striae, atrophic stripes;

— steroid purpura and bleedings;

— telangiectasis;

— hypo- and hyperpigmentation of skin;

— periocular, perioral dermatitis;

— folliculitis;

— acneiform eruptions;

— hypertrichosis or allopecia;

— secondary infection and bacterial infections

— masking and generalization of fungal infection;

— delayed wound healing;
— cataract and glaucoma.

aggravation;

I'pynna 2

Group 2

— KonrakTtHsIif nepmarur:
— HHTPEAMEHTHI U BCTIOMOTaTeIbHbIE BEIECTRa;
— KOPTUKOCTEPOU]] HEIIOCPEICTBEHHO.

— Contact dermatitis:
— ingredients and additive substances;
— corticosteroid directly.

I'pynna 3

Group 3

— Ilpu nauTenbHOM NPUMEHEHUH Ha OOIIMPHBIX
y4acTKax Teja MOBBIIIAETCS PUCK:

— OTCKOB;

— apTepUalbHOMN THIEPTEH3UH;

— THUIEPIIIUKEMUH;

— TOSIBJICHUE CUMIITOMOB THIICPKOPTULIM3MA;

— CHIWKCHUE PE3UCTEHTHOCTH OPTaHU3Ma.

— After long-term use on wide skin areas there is

— edemas;

— arterial hypertension;

— hyperglycemia;

— hypercorticoidism symptoms;
— organism resistance decrease.

a risk of:

[ToaTomy 1enecoobpazHo pa3pabarbiBaTh
Hapy>KHbIE JIEKapCTBEHHbIE ()OPMBI AHTUTHCTA-
MUHHBIX, TPOTUBOBOCIHAIUTENbHBIX, TPOTHBO-
OTEUHBIX TPEenaparoB, aCCOPTUMEHT KOTOPBIX
HEBEJIHK.

Hcnonezyemble A jedeHUs U Npodu-
JAKTUKU TeNHd Pa3IMYHOrO JEHCTBUS TMpe-
CTaBJICHbI, B OCHOBHOM, 3apyOeXHBIMU IPO-
u3BoAuTeNsIMU. TakuMm o00pazoMm, co3laHue
COOTBETCTBYIOLIUX OTEUYECTBEHHBIX aHAJIOTIOB
MOXET cTarTh BHONHE 3((EKTUBHBIM Hayd-
HO-TIPAKTUYECKUM HAlpaBICHUEM B OTHOIIIE-
HUU PEUIeHHs BOIIPOCOB UMIIOPTO3aMEILICHUSI.

Therefore it is reasonable to work out ex-
ternal dosage forms of antihistaminic drugs,
which do not have a wide range.

The gels of antihistaminic action used for
treatment and prevention are represented main-
ly by the foreign producers. Thus, the creation
of the domestic analogues can become a quite
effective scientific and practical direction con-
sidering an import substitution.
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PASPABOTKA U BAINOAUNA METOAUKU KOTMMECTBEHHOTO OMPEAENEHUA
®/IABOHONAO0B B TPABE KY/1IbBABEbl OCEHHEW
(LEONTODON AUTUMNALIS L.)

P.A. Bybenuukoes, H.H. I'onuapoeg

Kypckuii cocyoapcmeennviii meouyunckuii ynusepcumem, 2. Kypck

WORKING OUT AND VALIDATION OF THE METHOD OF QUANTITATIVE
DETERMINATION OF FLAVONOIDS IN THE HERB OF LEONTODON AUTUMNALIS L.

R.A. Bubenchikov, N.N. Goncharov

Kursk State Medical University, Kursk
E-mail: bubenchikova.ksmu@yandex.ru

B xome mpoBeneHus uccienoBaHus Oblia
paszpaborana mertoauka AU GEepeHIIMATEHOTO
CHEKTPO(POTOMETPHUECKOTO OnpeieneHus (ia-
BOHOHJIOB B ChIpbe KyJIb0aObl OCEHHEH, Mmocie
00pa3oBaHMs OKPAILICHHOTO KOMILJIEKCa C pac-
TBOPOM QJIIOMUHUS XJOpHJA. YCTaHOBIIECHBI
ONTUMAJIbHBIE YCJIOBUS KOMILIEKCOOOpa3oBa-
HUS M OKCTPAKIMU (DIIaBOHOUIOB U3 UCCIIENY-
€MOT0 PACTHTEIBHOTO CHIPbS. YCTaHOBIIEHO,
Y10 HauboJjee IMOJIHOE H3BJIeUeHUE (IIaBOHO-
UJOB JIOCTUTAETCS TPU CTETIEHU M3MENBICHUs
1 MM, 3kcTpakuuei cnupToM THII0BEIM 70% B
TedeHue 45 MUHYT. MakcuMaiabHOE 3HAUYE€HHE
ONTHUYECKOW TUIOTHOCTHU JocTUraercs yepes 30
MUHYT TOCJe JoO0aBIeHus 2 MJT pacTBOpa ajro-
MuHUs xjgopuzaa 2%.

KiaroueBble ciaoBa: muddepeHnmambHas
cnekrpodoTtomerpust, (raBoHOUABI, KylbOaba
OCEHHSISL.

Kynp6aba ocennsisi (Leontodon autumnalis
L.) orHocsamasics K CeMENCTBY acTpoBbIE
(Asteraceae) MIUPOKO MPUMEHSIETCS B HAPOJI-
HOM MeJUIMHE B KAYECTBE IPOTHUBOKAILIEBOIO
cpencta Ha KaBkaze u Kapenuu, npu 3abosne-
BaHUSX OPraHOB NUIIEBAPUTEIILHOTO TPAKTa
Ha TEpPPUTOpPUM YKpaumHCKoro u bemnopycckoro
nosiechsl. Tak ke B HApOJAHOU MEJUIIMHE CYIle-
CTBYIOT PEKOMEHJALMU 10 KYMAaHUIO MJIaJIeH-
LIEB B OTBape Kynb0aObl OCEHHEW, KOTja OHU
KpU4ar U IJIOXO 3aChINatoT.

26

In the course of the study we have worked
out the methodology of differential spectropho-
tometric determination of flavonoids in raw Le-
ontodon autumnalis L. after the formation of a
colored complex with a solution of aluminum
chloride. We have established optimal condi-
tions for complexation and extraction of fla-
vonoids from plant raw materials under study.
We have established that the most complete
extraction of flavonoids is achieved with fine-
ness of 1 mm by extraction with ethyl alcohol
of 70% for 45 minutes. The maximum value of
the optical density is achieved 30 minutes af-
ter addition of 2 ml of a solution of aluminum
chloride 2%.

Keywords: differential spectrophotometry,
flavonoids, Leontodon autumnalis L.

Leontodon autumnalis L. from Asterace-
ae family is broadly used in folk medicine as
antitussive agent in the Caucasus and Karelia,
for treatment of digestive organs diseases in
Ukrainian and Belarus Polesye. There are also
recommendations in folk medicine for newborn
children bathe in decoction of Leontodon au-
tumnalis L. when they cry or do not sleep.

Previously we have established that the
herb of Leontodon autumnalis L. contains fla-
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Panee ObUIO yCTaHOBIIEHO, YTO TpaBa
KyJab0a0bl OCEHHEH COmepX HUT (HIaBOHOUIBI,
KOTOpBIE MIPEICTABIICHbI arIMKOHAMHU
JFOTEOTMHOM U alTUTEHUHOM, U X TIINKO3UJaMH.
@naBoOHOUABI MPOSBIAIOT IIUPOKUHM CIEKTP
(apmakosornyeckoil akTUBHOCTH. DraBOHO-
uAbl U TIpernaparbl Ha MX OCHOBE OKAa3bIBAIOT
MPOTUBOBOCHAJIUTEIbHOE, AHTUOKCHIAHTHOE,
JMypEeTU4ecKoe, UMMYHOMOAYIUpYIOIlee, aH-
TUAMA0ETUYECKOE M JIpyT'He BUIbI JIEHCTBUSA
[3,5]. OGmupHOe npuMeHeHHe (IaBOHOHUIOB
B MEIHMIIMHCKON MPAKTHUKE CO3/1aeT HEeOOXOau-
MOCTb Pa3pabOTKH U COBEPLICHCTBOBAHUS Me-
TOIOB MX aHAJN3a.

Lenb paboTel — pa3paboTKa METOTUKHU KO-
JMYECTBEHHOTO OIpeseneHus (IaBOHOUIOB B
TpaBe Ky1b0a0bl OCEHHEH 1 ee BaJIHIaIHsl.

OOBEKTOM HCCIIEOBAaHMS CIIy)XWUJIa TpaBa
KyJab0a0bl OCEHHEH, 3aroToBJICHHAs Ha TEPpH-
topun Kypckoii, benropoackoit u Boponex-
ckoi obmacteit B 2013-2014 romax, B mepuoj
MacCOBOI'0 LIBETECHUsI PACTECHUMN.

Haubonee pacrnpocTpaHeHHBIM METOIOM
KOJIMYECTBEHHOTO OnpeAeseHus (pIaBoHOUOB
apisiercs  nuddepeHuanbHas  crnekrpodo-
TOMETPUSl ONpEAETCHUs B BUIMMOW 00IacTu
cnekrpa [1, 4]. [ KoIM4eCTBEHHOIO OIpeie-
JI€HUs1 CYyMMBI (DIIaBOHOUIOB B ChIphE KynbOa-
OBl OCeHHEH HaMU ObLIa MPEIOKEeHA METOTKA
CHEKTPO(POTOMETPUUECKOTO OIPEETICHHS, M0-
clie MPeIBapUTENILHOTO MPOBEACHUS PEAKIIUU
KOMIUIEKCOOOpa30BaHUsl C PaCTBOPOM AJIFOMU-
HUs xjopuaa Ha ciekrpodoromerpe CD-2000.

[Ipu BbIOOpE cTangapTa 1uId pacuera coaep-
KaHUS CYMMBbI (DTaBOHOMIOB ObUIM U3MEPEHBI
CHEKTPBI TOIVIOIIEHUS CITIUPTOBOTO U3BJICUCHUS
U3 CBIPBS KyJIb0AObl OCEHHEH ¢ aIFOMUHUS XJI0-
PHUIOM M IIMHAPO3UJA C AJTIOMHHUS XJIOPUIIOM.
[Tonmy4yeHHbIe CIEKTPBI COBMAIANNA U MAKCUMYM
MOIVIOLIEHUS HAXOAWJICS IIPU JITTUHE BOJIHBI 395
HM. [Ipu 3TOM, Takke M3yueHbl TaKHE CTAIUH,
KaK 3KCTparupoBaHue (praBOHOUOB U yCIOBHUS
KOMIUIEKCOOOpa30BaHUsl C PaCTBOPOM aJIFOMU-
HUS xsopuaa. PazpaboTka METOAMKH KOJIMYe-
CTBEHHOTO OIpENEICHUs MpPeayCcMaTpUBaeT
MIPOBE/ICHUE BAJUIAIUH.

Takum 00pazom, B Ka4eCTBE CTAHJAPTHOIO
BEIIEeCTBA Ui pacyeTa CyMMBI (pIaBOHOUIIOB
HaMH TPEIIOKEH 7-TMIOKO3UJ JIIOTEOJNHA —
UUHAapo3u (CTaHIapTHBIA oOpasen ¢GUpMbI

vonoids, which are represented by aglycones,
luteolin, and apigenin and their glycosides.
Flavonoids exhibit a wide spectrum of phar-
macological activity. Flavonoids and drugs on
their basis have anti-inflammatory, antioxi-
dant, diuretic, anti-diabetic, and other types of
action [3, 5]. Wide application of flavonoids
in medicinal practice creates the necessity of
working out and improvement of their analy-
sis methods.

The purpose of the works is to work out a
methodology of a quantitative determination of
flavonoids in the herb of Leontodon autumnalis
L., and its validation.

The herb of Leontodon autumnalis L.
stocked up in Kursk, Belgorod, and Voronezh
Oblasts in 2013-2014 in a mass bloom was the
object of the study.

The most widespread method of quantita-
tive determination of flavonoids is differential
spectrophotometry of determination in a visible
spectrum [1, 4]. We have suggested a method
of spectrophotometry determination for the
quantitative determination of flavonoids sum in
raw materials of Leontodon autumnalis L. after
preliminary conduction of reaction of complex-
ation with solution of aluminum chloride in SF-
2000 spectrophotometer.

While choosing for a standard for the cal-
culation of flavonoids sum we have measured
spectrums of adsorption of an alcohol extract
from the raw materials of Leontodon autum-
nalis L. with aluminum chloride and cynaro-
side with aluminum chloride. The obtained
spectrums coincided, and maximum adsorp-
tion was at the wavelength 395 nm. With that
we have studied the stages like extraction of
flavonoids, and complexation conditions with
aluminum chloride solution. The working out
of quantitative determination provides the val-
idation.

Thus we have offered a cynaroside (standard
sample of Fitopanacea CAS no. 5373-11-5) —
7-glycoside of luteolin for a standard substance
for the calculation of flavonoids sum. While es-
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Fitopanacea CAS Ne5373-11-5). Ilpu ycra-
HOBJICHMH KOJIMYECTBEHHOTO COAep KaHus (a-
BOHOHMJ/IOB B TpaBe Kyab0aObl OCeHHeW Hamu
W3y4YEeHBl U BBIABICHBI ONTUMAJbHBIC YCIOBHUS
aHanmu3a: CTENEeHb W3MEJIBYEHHOCTU ChIPbS,
BpeMsl 3KCTPAKIIMHU, TUIT 3KCTpareHTa, 00beM u

KOHIICHTpAIUsl PacTBOpa AFOMHUHUS XJIOPHIA
(tabm. 1) [2].

tablishing the quantitative content of flavonoids
in the grass of Leontodon autumnalis L. we
have studied and revealed optimal conditions
for the analysis: raw materials fineness factor,
extraction time, extracting agent type, volume,
and concentration of aluminum chloride solu-
tion (table 1) [2].

Taénuya 1 — Bnusanue ycnoeuit IKCMpPAKyUU U KOMRIEKCO0Opa308anus
Ha codepicanue h1agoHoud06 6 mpase Kynvoadwvl oceHHeil

Table 1 — Influence of the extraction conditions and complexation

on the flavonoid content in the grass of Leontodon autumnalis L.

YesoBus 3keTpakuum /
Extraction conditions

Conep:xanue ¢praBoHon10B B % /
Flavonoids content, %

1 2
Bpewmst akcrpakiuu, MuH / Extraction time, min
30 0.55+0.02
45 0.63+0.02
60 0.66+0.02
75 0.64+0.02
Cremnenp m3menpueHus, MM / Fineness degree, mm
0.5 0.50+0.02
1.0 0.64+0.02
2.0 0.45+0.01
3.0 0.35+0.01
Konnentpanus cnmpra stuinoBoro, % /
Ethanol concentration, %
30 0.52+0.02
50 0.57+0.02
70 0.63+0.02
96 0.46+0.01

YesoBus komiiekcoo0pasoBanust /
Complexation conditions

Conep:xkanue (piaBonouaoB B % /
Flavonoids content, %

KonuenTpanus anroMuaus xjiopuza, % /
Aluminum chloride concentration, %

1 0.5540.02
2 0.62+0.02
3 0.63+0.02
KosnnuectBo amomunus xiaopuaa 2%, vt / 2%
aluminum chloride quantity, ml
1 0.57+0.02
2 0.62+0.02
3 0.63+0.02
Bpewms ycroitunBoctu, muH / Tolerance time, min Onruueckas mwotHocTh / Optical density
15 0.7416
30 0.7956
60 0.7917
90 0.7666
120 0.7492
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bbu10 ycraHoBi€HO, YTO HauboJee MOJHOE
u3BJIeYCHNE (HIIABOHOMIOB M3 TPABBI KyJIb0a0bI
OCEHHEH JIOCTUTAETCS MPU SKCTPAKIUU CITUP-
ToM 3TUI0BBIM 70% B TeueHuu 45 MUHYT CO
CTENEHbIO HM3MeIbIeHUsl Chipbs 1,0 MM, 3Kc-
TPaKIMs 10 HACTYIUICHUS paBHOBecHs. OnTH-
MaJlbHbIE YCIIOBUSI KOMILIEKCOOOpa30BaHMUS:
IIPOBEJCHHUE PEAKLMU C 2 MJI pacTBOpa aJItOMHU-
Hus xaopuaa 2% B Teuenue 30 MUHYT.

Ha ocHOBaHuMM TIpOBEAECHHBIX HCCIEI0BaA-
HUI pa3paboTaHa METOIMKA KOJIWYECTBEHHOTO
orpesesneHus (IaBOHOMIOB B TPaBe KyJab0a0bl
OCEHHEN.

Oxkouno 1,0 r (Tounast HaBecKa) ChIpbs, MPO-
XOJISILEro CKBO3b CHUTO C JUAMETPOM OTBEP-
ctuil 1 MM, noMenaroT B Koy ¢ NpUTEPTOi
npobkoii, o0bemoM 250 mut. CoIpbe 3a71MBaIOT
100 M ciupra 3tunnoBoro 70% u B3BEIIMBAIOT
¢ norpewmHocThio 0,01 1. KonOy npucoenuus-
0T K 00paTHOMY XOJIOAWJIBHHUKY M TTOMEIIAIOT
Ha KUISLIYIO BOASIHYIO OaHIO Ha 45 MHHYT.
KonOy Bpemst oT BpeMeHHU B30alTHIBAIOT, YTO-
OBl CMBITh YaCTHULbI ChIPbS cO cTeHOK. [locie
4Yero KoJi0y ¢ M3BJICUEHHUEM OXJIAXKAAKT O]
CTpyeH MPOTOYHOW BOJbI M B3BEIIMBAIOT. [Ipu
HEOOXOMMOCTH Maccy OBOIST IO TEpPBOHA-
qajgpHOU crmupToM ASTUIOBBIM 70%. Oxiax-
JIEHHOE€ U [JOBEJECHHOE J0 IepBOHAYAIbHON
Macchl U3BJICUEHHE (DUIBTPYIOT Yyepe3 Oymak-
HBIA (UIBTP, IPH 3TOM OTOPACHIBAIOT MEPBHIC
10 M1 punbTpaTa, HEOOXOIUMBIX JIsI CMAYHBa-
HUs (puasTpa. M3 momydeHHoro skcTpakTa Oe-
pyT 10,0 Ma ¢unbTpara, KOTOpBIE MOMEIIAIOT
B MEpPHYIO KOJIOY BMECTUMOCTBIO 25 MJI, IpH-
0aBJISIIOT 2 MJI pacTBOpa aJlOMUHHUS XJIOpUIA
2%, pacTBOpEHHOTO B crnupte 3THI0BOM 70%.
3arem, yepe3 10 MUHYT — 2 Karuiu pa3BeeH-
HOM YKCYyCHOM KHCJIOThI. CIIMPTOM 3TUIIOBBIM
70% noBoasAT 00beM pacTBOpa 10 MeTKu. Ere
yepe3 30 MUHYT U3MEPSIOT ONTUYECKYIO IJI0T-
HOCTh pacTBOpa Ha CIEKTpodoToMeTpe mpu
JUTMHE BOJHBI 395 HM B KIOBETE C TOJIIUHON
pabouero ciost 10 Mm.

B kauectBe pacTBOpa CpaBHEHHS HCIIOJIb-
3yIOT PAcTBOP, COZIEPKALUI BCE TE€ KE KOMIIO-
HEHTBI, YTO M aHAJTU3UPYEMBbIi pacTBOpP, HO HE
0e3 100aBiIeHUs ATFOMUHUS XJIOPU/IA.

Conepxanue cyMMbl (pIaBOHOMIOB B IIPO-
IEHTHON KOHIeHTpauu (X) B mepecuere Ha
IUHAPO3U]] BBIYUCIISLTN TI0 (hopMyJIe:

We have established that the most complete
extract of flavonoids from the grass of Leont-
odon autumnalis L. is achieved with the 75%
ethanol extraction within 45 minutes with raw
materials fineness factor at 1.0 mm, extraction
before the balance. Optimal condition for the
complexation is reaction with 2 ml of 2% alu-
minum chloride within 30 minutes.

Based on the studies conducted we have
worked out a method of quantitative determi-
nation of flavonoids in the herb of Leontodon
autumnalis L.

About 1.0 g (precisely weighed quantity) of
raw materials which pass through the sieve with
holes diameter 1 mm, are placed into a flask with
friction lid, with the volume of 250 ml. The raw
materials are flooded with 100 ml of 70% etha-
nol and weighed with +0.01 error. The flask is
attached to the return condenser and placed on a
boiling water bath for 45 minutes. The flask was
periodically shaken to wash away the particles of
raw materials from the walls. After that, the flask
with extract is cooled under the jet of flowing
water and is weighed. If necessary the weight is
brought to the initial with 70% ethanol.

Cooled and brought to the initial weight ex-
tract is filtered through the paper filter rejecting
the first 10 ml of filtrate necessary for drench-
ing the filter. 10.0 ml of filtrate are taken from
the extract obtained which are placed into a
measuring flask with a capacity of 25 ml, add-
ed with 2 ml of 2% aluminum chloride solution
dissolved in 70% ethanol. And after that in 10
minutes it is added with two drops of dissolved
acetic acid. Solution volume is brought to the
mark with 70% ethanol. In the next 30 minutes
the solution’s optical density is measured in a
spectrophotometer at the wavelength 395 nm in
a ditch with working layer thickness 10 mm.

Solution with the same components as the
analyzed solution but without aluminum chlo-
ride was used as a comparing solution.

The content of flavonoid sum in percent con-
centration (X) in terms of cynaroside was cal-
culated following the formula:
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D 10025100
E” #Vxm*(100-W)

lem

20e D — onmuueckas niomHocmos aHaIU3U-
pyemozo pacmeopa npu OauHe 801wl 395 Hm;

V — obwem useneuenus ¢ mi;

M — MAcca HaBecKuU Chipbsl 8 CPAMMAX,

W— enasicnocms coipvsi, %.

Banupanuio pazpaboTaHHOW METOIMKH KO-
JMYECTBEHHOTO ompeaeneHus (hIaBOHOHUIOB
OPOBOIMIM TIO TIOKa3aTensiM: JUHEHHOCTH,
JTMAMa3oHy HCIOIb30BaHUs, IMOBTOPSIEMOCTH,
BOCIIPOU3BOAUMOCTH, MPABUILHOCTH B COOT-
BeTcTBUM ¢ pykoBojctBa ICH «Bamunmamnus
aHanutuyeckux Meroauk. CopepxaHue U Me-
Tomoiorus» [S].

[Tpu npoBepke TMHEHHOCTH METOIUKH OBLITH
IIPUTOTOBIIEHBI 6 OKPAIIEHHBIX PACTBOPOB KOM-
IUIeKCca JIFOTEOJIMH-7-TJIIOKO3UIa C aJIOMUHUS
XJIOPUJIOM PA3IUYHON KOHIEHTpALUU, H3Me-
pEeHBbl UX ONTHYECKHE IIOTHOCTH NpPU JITHMHE
BOJIHBI 395 HM M TIOCTPOCH TpaduK 3aBUCUMO-
CTH ONTHYECKOM TUIOTHOCTU OT KOHIIEHTPAIUU
(hnaBoHoU10B (puc. 1).

D 10025100
E" sV sm*(100—W)

lem

where D — optic density of the solution under
analysis at the wavelength 395 nm;

V — the extract volume, ml;

m — raw materials weighing mass, g;

W — wetness of the raw materials, %.

Validation of the worked out method of
quantitative determination of flavonoids was
conducted following the indices of linearity,
range of use, repetition, reproducibility, cor-
rectness in accordance with the ICH recom-
mendations on “Validation of analytic methods.
Content and methodology” [5].

When checking the linearity of the method
we have prepared 6 colored solutions of luteo-
lin-7-glycoside complex with aluminum glyco-
side of different concentration, measured their
optical densities at the wavelength 395 nm and
build a graph of dependence of optical density
on the flavonoid concentration (figure 1).

D15
1 — |
0.5
0
0,0005 0,001 0,0015 0,002 0,0025 0,003
C, mr/s

Pucynok 1 — 3asucumocmes onmuueckoil R10MHOCMU PACMEOPO8 YUHAPO3UOA
C ATIOMUHUA XJI0PUOOM 0N KOHUEHMPAWUU WUHAPO3UOA
Figure 1 — Dependence of optical density of solutions of cynaroside with aluminum chloride
on the cynaroside concentration

Koa¢ppumment  koppensiuuu  cocTaBUIl Correlation  coefficient amounted to

0,999614, cnenoBarenbHO, JAaHHYI0 METOAUKY
MOKHO MCIONIB30BaTh AJIsl aHalu3a (IIaBOHOU-
JIOB TPaBbl Kylb0aObl OCEHHEH B mepecyere Ha
LMHAPO3U/ B YKa3aHHOM JIMAIa30HE KOHIIECH-
Tpauwmii (Tabm. 2).

Jns mpoBepku JauanazoHa HMCIOJIb30BAHMS
METOJIMKU TMOJy4Yaldu HW3BICYEHUSI U3 TPaBbl
Kynb0a0bl OCeHHEH pa3NuYHON KOHIIEHTPAIIUH,
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0.999614, therefore this method can be used for
the analysis of flavonoids of the herb of Leont-
odon autumnalis L. in terms of cynaroside in a
stipulated range of concentrations (table 2).

To check the range of the method applica-
tion we have obtained extracts from the herb of
Leontodon autumnalis L. of different concen-
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Taonuuya 2 — Pezynomamol cmamucmuueckoul 00padomKu 0aGHHbIX,
ROJIYYEeHHbIX NPU U3YYEHUU TUHEUHOU 3asucumocmu euoay =bx +a
Table 2 — The results of statistic processing of data obtained while studying

the linear dependence of speciey = bx +a

F X y

b a R

4 0.00175 0.603017

378.7029 -0.05971 0.999614

JUISL Y4ero MoJIy4YaJld W3BJIEYEHUs U3 HABECOK
maccoii 0,4; 0,6; 0,8; 1,0; 1,2 (TouHbIe HABECKH)
Y B MOJTyYEHHBIX U3BIICUEHUSX MO pa3padoTaH-
HOM METOAMKE MPOBOJIMIN OIPENEIECHUE CyM-
MBI pr1aBOHOUIOB (puc. 2).

tration. For this purpose extracts were obtained
from the weighings 0.4, 0.6, 0.8, 1.0, 1.2 (pre-
cise weighing) and the flavonoids sum determi-
nation in these extracts was obtained with the
worked out method (figure 2).

Dis

1 /
0,5

p—

0,4 0,6

0,8 1 1.2

Pucynok 2 — 3aucumocmes onmuuecKkoil R10MHOCMU U36/1e4eHUll U3 CbIPbs C ANIOMUHUA
XJ10pUOOM O MACCHl HABECKU MPABbL KY1b0adbl 0CeHHell
Figure 2 — Dependence of optical density of extracts from the raw materials with aluminum
chloride on the weighing mass of the grass of Leontodon autumnalis L.

[Io mnomy4eHHBIM AKCHEPUMEHTATHHBIM
JTAaHHBIM PACCUMUTHIBAIHM KOI(PPHUIIMEHT KOoppe-
JISALAHA, YTIIOBON KOA()PUIIMEHT JIMHEHHOU pe-
rpeccuu, cBOOOMHBIN WieH rpaduka (Taom. 3).

According to the obtained experimental data
we have calculated the correlation coefficient,
angle coefficient of linear regression, free term
of a graph (table 3).

Tabnuya 3 — Pezynomamol cmamucmuueckoii 00padomku 0AHHBIX, NOTYYEHHBIX RPU U3YYe-

HUU TUHENHOoU 3aeucumocmu eéuoa y=bx+a

Table 3 — Results of statistic processing of data obtained when studying a linear dependence of

y=bx+a type.
F X y b a R
3 0.8013 0.6049 0.749096 0.004619 0.999954
Kos¢ppumment  koppensiuuu  cocTaBuil Correlation  coefficient amounted to

0,999954, Ttakum oO0pa3oM, pa3pabOTaHHYIO
METOJIMKY MOXKHO HCIIOJIB30BaTh AJIs KOJIUYE-
CTBEHHOTO OMpeeNIeHUs] CyMMBbI (hIaBOHOHIOB
B MEpecuUeTe Ha HWHAPO3U] B YKa3aHHOM JHa-
Ma30He KOHIICHTPAIUH.

Jlis mOATBEpKACHUSI TOBTOPSIEMOCTH pa3-
paboTaHHON METOAMKH HaMH aHAIU3UPOBAJICS

0.999954, thus, the worked out method can be
used for the quantitative determination of flavo-
noid sum in terms of cynaroside within a given
range of concentrations.

To prove the repetitiveness of the method we
analyzed one sample of raw materials of Leont-
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OZIMH 00pa3ell ChIpbst KyJab0a0bl OCEHHEH B 111e-
CTH MOBTOpHOCTAX. Kputepuit npuemiemoctu
BBIPAKAJICS] BEIMYMHONW OTHOCUTEIBHOTO CTaH-
JApTHOTO OTKJIOHEHUS, KOTOPO€ HE JOJKHO
npesbimath 10% (tadi. 4).

odon autumnalis L. in six replications. Accep-
tance criterion was expressed by the value of
relative standard deviation, which should not
exceed 10% (table 4).

Taoauya 4 — Onpeodenenue nosmopaemocmu MemoouKu
Table 4 — Determination of the method repetitiveness

Conepxanue cymme! Mertposornueckre xapakTepUCTUKH /
Ne i/ / No (hmaBoHOMTOB / I;\/I trological ch P ¢ Pt'
Content of flavonoid sum ctrological characteristics

1 0.65 chzo’ 64

2 0.64 Sx?=0,00014

3 0.64 SxCpIO,Ol 18

4 0.62 Ax=0,03

5 063 EOTH:4’70

5 0.65 xcpiAxcp=0,64i0,03

BocnpousBogumMocTh METOIUKU OMpEeNis-
JM Ha OJHOM O0pa3lie ChIpbsi B 6 MOBTOPHO-
ctax. Kpurepuii npuemiemMocTd BbIpakajics
BEJIMYMHON OTHOCHUTEIBHOTO CTaHAAPTHOIO
OTKJIOHEHHMSI, KOTOPO€ HE JIOJKHO MPEBBIIIATH
15%. On coctaBun 6,98% (Tabm. 5).

The reproducibility of the method was
determined using one sample of raw materials
in 6 replications. The acceptance criterion was
expressed by the value of a relative standard
deviation, which should not exceed 15%. It
amounted to 6.98 (table 5).

Tabnuya 5 — Onpeoenenue 60cnpouU3600UMOCHIU MEMOOUKU
Table 5 — Determination of the method reproducibility

Coxeprxanue CyMMBI ()JTAaBOHOHJIOB B TIepecUeTe
Ha IHHAPO3U]I B TpaBe Kyan0a0b1 OCCHHEH /

ITOBTOPHOCTS / AHaIATHK / Content of flavonoid sum in terms of cynaroside

Repetition Analyzer in the herb of Leontodon autumnalis L.
O6paszer Nel / Oo6pazerr Ne2 / O6paszer No3 /

Sample 1 Sample 2 Sample 3
1 1 0.66 0.70 0.56
2 1 0.63 0.72 0.54
3 1 0.64 0.74 0.55
4 2 0.64 0.71 0.56
5 2 0.67 0.74 0.57
6 2 0.65 0.69 0.55
Cpennee 3HaueHue / 0.65 0.72 0.56

Average value
OTHOCHTENBHOE CTAHAPTHOE
otkionenue, (RSD%) / 6.17 6.98 5.41
Relative standard deviation, (RSD%)

[IpaBUIbHOCTE METOAMKH yCTaHABIIMBAIU
MyTeM U3MEPEHHsI KOJUYECTBEHHOI'O CONIEprKa-
HUS (DIABOHOUJIOB B TIEpEcUeTe Ha IIMHAPO3U]]
B W3BJICUCHUSX, MOJMYUYCHHBIX MyTEM JI00aBie-
HUSI HEOOXOMMOT0 KOJIMYECTBA CTaHIAPTHOTO

32

The correctness

established by means

of the method was
of measuring of

quantitative content of flavonoids in terms
of cynaroside in extracts, obtained by the
addition of a standard solution of cynaroside
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pactBopa nunaposuaa 0,05% — 0,25 mn, 0,5 mi,
0,75 ma k uccienyemomy usBiedeHuto. Kpure-
pUN IIPUEMIIEMOCTH — CPEIHUN IIPOLEHT BOC-
CTaHOBJICHUS] TIPU WCIIOJIL30BAHUN PACTBOPOB
3aJJaHHBIX KOHIICHTPAIIUH, €TO CPE/IHSS BEINIH-
Ha JI0JKHA HaxoauTbes B ipenenax 100 £ 5%.

B paspaGoranHOi METOAMKE MPOLEHT
BOCCTaHOBIIEHUA Konebiercs or 97,12% mo
102,69%, ero cpenHee 3HaYEHUE COCTABISET
100,17% mnpu otHOcuTenbHOM ommbke 4,37%
(Tabmuma 6).

0.05% — 0.25 ml, 0.5 ml, 0.75 ml to the extract
under study. Acceptance criterion is an average
percent of recovery with the use of solutions of
the targeted concentrations; its average value
should be limited by 100£5%.

Recovery percent in the worked out method
fluctuates between 97.12% and 102.69%, its
average value amounts to 100.17% with a
percentage error 4.37% (table 6).

Taoauya 6 — Onpeodenenue npaguIbHOCHU MEMOOUKU
Table 6 — Determination of the method correctness

Cogepxxanue
CYMMBI Jlo6aBieHo Craructu-
No (naBoHOMIOB Ico Oxunaemoe |Ilomydyennoe | 3HaueHue YECKHe
. /1; /| BmepecueTeHa | nMHAPO3NAQ, | COACPIKAHNE, |COACPHAHNE, | BBIXOMA, % XapakTepu-
No nuHapo3ua, mr/ | mr/ Standard | mr/ Content | mr/ Content | / Efficiency CTHKU /
Content of flavo- cynaroside | expected, mg | obtained, mr | value, % Statistic
noid sum in terms | added, mg characteristics
of cynaroside, mg
1 0.64 0.125 0.765 0.743 97.12
2 0.64 0.125 0.765 0.768 100.39
3 0.64 0.125 0.765 0.752 98.30
4 0.64 0.250 0.890 0.885 99.44 2(223150;741‘;
5 0.64 0.250 0.890 0.910 102.25 31 .89407
6 0.64 0.250 0.890 0.912 102.47 AX'=4 13
7 0.64 0.375 1.015 1.022 100.69 E :4'37
8 0.64 0.375 1.015 1.036 102.07 om
9 0.64 0.375 1.015 1.003 98.82
Cpennee 3HaueHue Bbixoaa / Average value of efficiency 100.17%

[To paspaboranHoii meroauke ObLIO yCTa-
HOBJICHO cofiepkaHue (DIaBOHOMIOB B TpaBe
KyJa60a0bl OCEHHEH, 3arOTOBICHHON B pa3iny-
HBIX MeCTax Mpouspacranus (tadnumna 7).

AHanu3upysi JaHHbIC TaOMHMIBI 7, MOXKHO
OTMETHUTb, YTO B TPaBe KyIb0aObl OCCHHEH CO-
nep:kanue gpraBoHon10B Konebaercs ot 0,55%
1o 0,71.

Following the worked out method we have
established a content of flavonoids in the herb
of Leontodon autumnalis L., stored up in differ-
ent habitats (table 7).

Analyzing the data from the table, we should
note that the quantity of flavonoids in the herb
of Leontodon autumnalis L. fluctuates between
0.55% and 0.71%.

Taonuya 7 — Codeporcanue cymmol ¢p1agonoudoe ¢ mpaee Kynp6aowvl ocenneil
Table 7 — Content of the flavonoid sum in the herb of Leontodon autumnalis L.

MecTo c6ona Chibhs / Mertponornieckast XapakTepuCTHKa METOIUKH /
Place of(r:a\?v (;n;)feri(;lsp atherin Metrological characteristics of the method
& & X, %] S AX E %
Kypckas 061., . Kypek 2013 1. /
Kursk Oblast, Kursk, 2013 0.55 10.00007 | 0.0084 | 0.02 3.64
benroponckast 0611. okpectHocTH T. benropona 2013 1. /
Belgorod Oblast, outskirts of Belgorod, 2013 0.7110.0001310.0114 ] 0.03 4.23
Boponexckast 0011. okpecTHOCTH I. Boponexka 2014 r. /
Voronezh Oblast, outskirts of Voronezh, 2014 0.66 10.00013 | 0.0114 1 0.03 4.55
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BrIBOABI

. Hamm BmepBele pa3paboTaHa METOIHKA

CIIEKTPO(POTOMETPUIECKOTO  OTPEICIICHHS
CyMMBI (DTaBOHOMIOB B TpaBe KyIb0aObI
ocenneil. Copepkanue (GIaBOHOHMIOB B
CBIpbE KyNIb0aOBl OCEHHEH KoyebneTcs OT
0,55% 1o 0,71%.

[IpoBenena Banumanus pazpadboTaHHON Me-
TOJMKH TIO TOKA3aTelsiM JINHEWHOCTH, JTU-
arnazoHy WCIIOJIb30BaHUs, MOBTOPSEMOCTH,
BOCIIPOU3BOANMOCTH U TIPABHIBHOCTH.
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MBI (p1aBoHOHMIOB B TpaBe yabperna / B.H.
byGenunkoBa, FO.A. Crapuak // Hayunsie
BeZloMOCTH benropozickoro rocymnapcTBeH-
Horo yHusepcuteta. — 2012. — Ne22 (141),
BoIm. 20/1. — C. 157-160.

TocynapcrBennast ¢apmaxones CCCP. —
Bpim. 2: O6mme metoasl aHanm3a. Jlekap-
cTBeHHOE pactutenbHoe cbipbe / M3 CCCP,
— 11-e u3a., nom. — M.: Meaunmaa 1990. —
400 c.

CemumoB, M. A. bronornyeckue U aHTHOK-
CUJIaHTHBIE CBOWMCTBA (1aBOHOUIOB / M.A.
Cenumos, 1.B. Knumanosnu // BecTtHuk
Mosiooro yuenoro. — 2012. — Ne2. — C. 38-
41.

CxmsipeBckast, H.B. Onpenenenue cymmap-
HOTO cozepxkaHusl (IaBOHOUIOB B HAJI3EM-
Hoil wactu Potentilla argentae (Rosaceace)
cnekTpodoTomeTpudeckum metoaom / H.B.
Cruspenckasi, K.B. ITomosa // Pactuteins-
Hble pecypebl. — 2013. — T. 49, Bbimn. 2. —
C. 287-292.

A review of phytochemistry and
pharmacology of flavonoids / H.K. Sandhar,
B. Kumar, S. Prasher et al. // Int. Pharm.
Sci. —2011. - Vol. 1, Is. 1. — P. 25-41.

Conclusions

1. For the first time we have worked out the
method of spectrophotometric determination
of the flavonoid sum in the herb of Leontodon
autumnalis L. Content of flavonoids in the raw
materials of Leontodon autumnalis L. fluctu-
ates between 0.55% and 0.71%.

2. We have conducted the validation of the
worked out method by the indices of linearity,
range of application, repetition, reproducibility,
and correctness.
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MUKPOCKONMUA ANATHOCTUHECKUX SIEMEHTOB JINCTbBEB
TMHKIo ABYNOMNACTHOIO U TPABbl IABA3HUKA BA3OJIMCTHOIO
B TABJIETKAX «TMHKIOTPONMWU/»

JK.B. /laiiponac’, A.B. Kopouunckuii?, H.H. 3unguxapoé’

TTamueopckuii meouro-gpapmayeemuueckuit uncmumym — ¢hunuan I'6OY BI1O Bonel MY
Munzopasa Poccuu, e. [lamueopck
000 «Bumayxm-npomy, cm. Abaozexckast
SBeepoccuiickuil HayuHO-UCCIe008aMeNbCKULL UHCIUNTYM
JIeKapCmMEeHHbIX U apomMamuyeckux pacmenuti, 2. Mockea

MICROSCOPICAL DIAGNOSTIC ELEMENTS OF LEAVES
OF GINKGO BILOBA L. AND HERBS OF A FILIPENDULA ULMARIA (L.) MAXIM.
IN THE TABLETS «GINKGOTROPIL»

J.V. Daironas’, A.V. Korochinsky?, I.N. Zilfikarov’

'Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State
Medical University of the Ministry of Health of Russia, Pyatigorsk
*Vitaukt-prom ltd, Abadzekhskaya
SAll-Russian Science Research Institute of Medicianal and Aromatic Plants, Moscow
E-mail: daironas@mail.ru

[Ipu pa3paboTke JIeKapCTBEHHBIX Mpernapa-
TOB ¥ OMOJIOTMYECKH aKTUBHBIX T00ABOK, COJIEP-
JKAIMX MHUKPOHU3UPOBAHHOE JIEKAPCTBCHHOE
PACTUTENILHOE CBIPHE, HEOOXOAMMO OIEHUBATH
BO3MOJKHOCTb JIMarHOCTHKHA aHATOMHYECKHX
MIPU3HAKOB, MO3BOJISIFOIIMX OCYIIECTBIISATH CTaH-
JApTU3allMIo0 TIpernapara 1o mnokazareinro «Mu-
Kpockomus». B pabore mpuBOmATCS OCHOBHBIE
pe3yabTaThl  MHUKPOCKOITMYECKOTO  HM3YYCHHUS
tabnetok «I ' MHKT'OTPOIIWJI», conepkarimx
JUCThsI TUHKTO JIBYJIOIIACTHOTO M TpaBy J1aba3-
HUKa BS30JIMCTHOTO, B XO/I€ KOTOPOTO OBLIH BBI-
SIBIICHBI QHATOMO-JIMAarHOCTUYECKUE TPU3HAKH,
XapaKTepHbIE JJI1 BKJIFOUYEHHOTO B €r0 COCTaB
PACTUTEILHOTO CHIPBSI.

KuroueBble ¢j10Ba: THHKIO JIBYJIONACTHBIM,
naba3HUK BSI30JIMCTHBIN, TAOJIETKU, CTAaHIAPTH-
3a1usi, MUKPOCKOTIHS.

Tabnerkn «[MHKTOTPOIINID sBasitoT-
csl pa3paborkoit kommnanuu «Buraykr» (Pecmy-
Onmuka Ajpiresi), peKOMEHJIOBaHbI K IpUMEHe-
HHUIO B Ka4eCTBE JOMOJHUTEILHOIO HCTOYHHUKA

36

The microscopical diagnostic elements of
powdered raw materials in the tablets «GINK-
GOTROPIL» were studied. It was concluded
that the tablets « GINKGOTROPIL» contain
the leaves of Ginkgo biloba L. and the herbs
of a Filipendula ulmaria (L.) Maxim. Diagnosis
of anatomic signs of plant components allows
for the standardization of the drug in terms of
«Microscopy».

Keywords: Ginkgo biloba, Filipendula ul-
maria, tablets, standardization, microscopy.

Tablets « GINKGOTROPIL» are the develop-
ment of the company «VITAUKT» (Republic of
Adygea, Russia). They are recommended for use
as an additional source of flavonoids, tannins,



Pharmacy & pharmacology V. 4 Ne I (14), 2016

DOI: 10.19163/2307-9266-2016-4-1(14)-36-45

(h11aBOHOMIOB, TyOMIIBHBIX BEIIECTB, TIHUIIH-
HA U SHTAPHOW KHCIIOTHI, MPEeIHA3HAYCHBI IS
(GYHKIIMOHAJIBHOTO MUTAHUS U NPOPUIAKTUKU
psia XpOHMUYECKHX 3abonieBanuil yenoneka. Ta-
OneTkn HOMUHANBLHOU Maccoi 0,65 T comepikar
nucthst TuHKro asynomnactHoro (Folia Ginkgo
bilobae) u TpaBy naba3HuKa BS30JIMCTHOTO
(Herba Filipendulae ulmariae) B paBHBIX KOIH-
yecTBax 1o 0,26 r B BUAE TOHKOTO, T.H. «\MUKPO-
HU3UPOBAHHOI'0», MOPOILIKA C Pa3MEPOM HACTHUIL
MeHee 140 mxm. Kpome pacTutenbHOro nopou-
Ka, Tabnetku copeprkat ruiyH (0,06 T) u ssHTap-
Hyto kucnory (0,02 r). B kauecTBe CBS3yIOIIETO
KOMIIOHEHTa B TexHonoruu tabmerok «[ MHK-
I'OTPOIINJI» npumeHsieTrcs BOJHO-CIIUPTO-
BOHM DKCTPAKT, IOJIYYEHHBIH U3 CMECH PaBHBIX
YJacTell TUCThEB TMHKIO U TPaBbl JJAOa3HUKA 110
TEXHOJIOTHH, OMTUCAHHOM B padote |3, 4].
Jluctes THHKTO jABynonactHoro (Ginkgo
biloba L., cem. runkroBsie — Ginkgoaceae) co-
nepkat praBOHOU B! (IOMUHUPYIOT HAPLIUCCHH,
HUKOTH(JIOPHH, THHKIETHH W WM30TMHKIETHH),
TEPIICHOUBI, JTyOWIbHBIC BEIISCTBA M JIPYTHE
(heHoNpHBIE COETUHEHMS, CTepOouabl ((huToCTe-
PHH), TOJIMCAXAPHUIbI, OPTAaHUYECKUE KUCIIOTHI,
pacTUTENbHBIC KUPBI U KUPOMOIOOHBIC Belle-
cTBa (BOCK), 3(pupHBIE MaciIa, aMAHOKHUCIIOTHI, a
TaKXe MaKpO- U MUKPOSJIEMEHTHI [2, 14].
buonornuecku axtuBHble BemecTBa (BAB)
JIMCTHEB THHKIO CTaOWIN3UPYIOT MEMOpaHsbl Te-
MarosHIedanmaeckoro 6aprepa, MpeaoXPaHsIoT
KJIETKW MO3Ta OT MOBPEX/ICHUI TOKCUHAMHU, CHH-
KAIOT BEPOSITHOCTh TUMEPTEH3MU U BOCCTAHAB-
JMBAIOT HapyllieHHble (yHKIK Mo3ra. Jlekap-
CTBEHHBIE MpENaparkl, MOJYyYCHHbIC U3 JIMCTHEB
TMHKTO, IIMPOKO IPUMEHSIOTCS JJIsl JICUSHHUS
«MSATKOW» JeMeHIMU (ocnallieHuss BHUMaHUS,
YXYIIICHUST KPATKOBPEMEHHOW MaMSITH), MO3I0-
BBIX TUC(YHKIMI C CUMIITOMaMHU SMOIIMOHAIb-
HOM HEYCTOMYMBOCTH W Pa3IPaKUTEILHOCTH,
JUIS YCTpaHEHUs] TIOCIEACTBHIA YeperHO-MO3I0-
BBIX TPaBM M WHCYJIBTOB, a TaKXKe IPU HapyIIe-
HUSIX TTO3HABATENBHBIX (DYHKITUA, CBSI3aHHBIX CO
cTapeHueM, 00Je3HbIO AJbLreMepa, Mpu He-
POCEHCOPHBIX paccTPOCTBaX (TOIOBOKPYKEHHUE,
IIyM B YyIIax, CHW)KeHHue ciiyxa). [Ipumenenue
[IpenapaTtoB TMHKIO YCUJIMBAET KOHLIEHTPALUIO
BHMMAaHHMS, TOBBIIIACT PabOTOCIOCOOHOCTB,
CHIDKAE€T YYBCTBO YCTaJOCTH, PACCEIHHOCTH,
HEPBO3HOCTH, JIENPECCUH, CHUMAET CBSI3aHHBIE C
STUMH COCTOSIHUSIMU TOJIOBHBIE 001u. IToCKOMbKY
9KCTPAKT TMHKIO CIIOCOOCTBYET HOpMalIM3aluu

glycine and succinic acid. This dietary supple-
ment is intended for functional food and preven-
tion of several chronic diseases in humans. Tab-
lets weights 0.65g contain the leaves of Ginkgo
biloba and the herbs of Filipendula ulmaria in
equal amounts by 0.26 g in the form of micron-
ized powder having a particle size less than 140
microns. Tablets contain glycine (0.06 g) and
succinic acid (0.02g) besides vegetable powder.
Hydroalcoholic extract used in the technology
of tablets «GINKGOTROPIL» as a binder. The
extract is prepared from a mixture of equal parts
of the ginkgo leaves and herb Filipendula as pre-
viously described technology [3, 4].

The leaves of ginkgo biloba (Ginkgo biloba
L., fam. Ginkgoaceae) contain flavonoids (most
nartsissin, nikotiflorin, ginkgetin and izogink-
getin), terpenoids, tannins and other phenolic
compounds, steroid (phytosterol), polysaccha-
rides, organic acids, vegetable oils and bees-
wax, essential oils, amino acids, macro- and
microelements [2, 14].

Biologically active substances from the
leaves of ginkgo stabilize the membrane of the
blood brain barrier protects the brain cells from
damage by toxins, reduce the likelihood of hy-
pertension and restore disturbed brain function.
Medicines containing ginkgo is widely used for
the treatment of weakening attention, worsen-
ing short-term memory, brain dysfunction with
symptoms of emotional lability and irritability,
to eliminate the effects of traumatic brain in-
jury and stroke, with cognitive impairment as-
sociated with aging, Alzheimer’s disease, with
neurosensory disorders (dizziness, tinnitus,
hearing loss). The use of drugs Ginkgo enhanc-
es concentration, increases efficiency, reduces
the feeling of fatigue, distraction, nervousness,
depression, relieves associated with these states
headaches. Since ginkgo helps normalize vas-
cular rheology, metabolic and immune func-
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COCYIIUCTBIX, PEOJIOTHUECKUX, METAOOIMUECKIX
U MMMYHOJIOTHICCKUX (PYHKIIUH, OH MPHUMEHS-
eTcsl Ipu cuHapome PeitHo, HapylIeHusax nepu-
(hepryeckoro KpoBooOpaIeH s, THabeTHIECKOI
AHTHO- U PETUHOMATHUH, APTEPUOTIATUSIX HIDKHUX
koHeuHocrteil. [lon Biusuuem BAB runkro 3a-
MEJUISIOTCSI TIPOLIECCHI CTapEHHsI OpraHu3Ma, BO3-
pacTaroT Gu3ndeckas akTHBHOCTb M pabOTOCIIO-
coOHOCTH [6, 9].

HanzemHas yacte j1aba3HUKa BS30JIMCTHO-
ro (taBonira BsizonucTHas, Filipendula ulmaria
(L.) Maxim., cem. po3onBeTHbie — Rosaceae)
conepKuT (praBoHOUABI (KBEPLETHUH, H30KBEP-
LUUTPUH, 4’-IJIIOKO3UJ KBEpLETHUHA, PYTHH),
(heHOIOKHUCIIOTHI, KYMapuHBbI, TyOWJIbHBIE Be-
[IECTBA, TPUTEPIICHOBBIC U KUPHBIE KUCIOTHI,
MOJTMCaXapU/Ibl, KAPOTUHOUIBI, ACKOPOUHOBYIO
KHCJIOTY, a30TCOJIEpKalEe COEIUHEHUS, aMU-
HOKHCJIOTBI, MAKPO- U MUKPOAJIEMEHTHI [5].

BAB TpaBbl nabazHuka BSI30JIMCTHOTO OKa-
3BIBAIOT TOJIOKUTENILHOE BIMSHUE HA MaMSTh U
paboTOCOCOOHOCTh. YCTaHOBIIEHO, YTO (IIaBo-
HOMJIBI U (PEHOIKAPOOHOBBIE KHUCIOTHI DKCTPAK-
Ta HAJ3€MHOI 4acTH J1aba3HHKa BS30JMCTHOTO
00IIaat0T HOOTPOMHBIM JCWCTBUEM, TMPOSBIIS-
0T aHTUTUTIOKCUYECKYIO, aHTHOKCHIAHTHYIO U
aIaTOreHHYI0  aKTUBHOCTb. VccienoBaHus
AQHTUOKCHJIAHTHBIX CBOMCTB YKa3aHHBIX COEIH-
HEHH TOKa3alli Pe3ylbTarhl, MPEBbINIAIOIINE
AQHAJIOTMYHBIC TOKA3aTeIM aCKOPOMHOBOM KHC-
70Tel. JIaba3HUK BSI30JMCTHBIN CIIOCOOCTBYET
perpeccy arepockiiepo3a, HapoJHas MEAUIIMHA B
cocraBe COOPOB U YaeB MPUMEHSIET €ro MpH Ye-
PEIHO-MO3TOBBIX TPaBMaX, B BOCCTAHOBUTEIIb-
HBI MEpUOJ MOCIIE MHCYIBTOB, B CTapueCKOM
BO3pacTe NMpH CHIKEHUU NaMsITH [5, 6, 13].

I'nnue (aMUHOYKCyCHasi KMCIOTa) — aMU-
HOKHCJIOTa, €CTECTBEHHBI MEIuarop IEH-
TpaJIbHOM HEPBHOM CUCTEMBbI, KOTOPBIN cOYeTa-
€T HOOTPOMHBIN ()P (PEKT C MATKUM CEeTATUBHBIM
JEUCTBUEM. [TMLMH CHUYKAET NOBBIIEHHBIN
MBIIIEYHBIN TOHYC, O00JaaeT MPOTHUBOCYIO-
poxkHbIM 3 dekrom. B cocTtaBe ogHOMMEHHO-
ro JIGKApCTBEHHOIO Tpernapara Ha3HauyaeTcs
MIPU UIIEMHH, TUIIOKCUM MO3Ta U JIJIs JICUCHUs
HEBPO30B. YCTpaHSET JIENPECCUBHbIE HapyIlle-
HUS, Pa3Ipa’KUTEIbHOCTh, HOPMAJIU3yeT COH,
CHIDKAET MaTOJOTMYecKoe BJIEYEHHE K allKo-
romo. Oka3piBaeT MPOTHBOSUICIITUYECKOE U
AHTUCTpECCOBOE JeiicTBue [9].

SlHTapHas KHCIIOTa OKa3bIBa€T AHTHOKCH-
JAHTHOE, aHTUTUIOKCUYECKOE, HOOTPOIHOE U
MMMYHOMOIYTHPYIOIee EHCTBUE, CTUMYIIH-
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tions, it is used for Raynaud’s syndrome, dis-
orders of peripheral blood circulation, diabetic
retinopathy and angiogenesis, arteriopathy of
the lower limbs. Under the influence of biologi-
cally active substances Ginkgo slows the aging
process, increase physical activity and perfor-
mance [6, 9].

The herb of meadowsweet (Filipendula ul-
maria (L.) Maxim., fam. Rosaceae) contains
flavonoids (quercetin, izokvertsitrin, 4’-gluco-
side, quercetin, rutin), phenolic acids, couma-
rins, tannins, triterpene acids and fatty acids,
polysaccharides, carotenoids, ascorbic acid,
nitrogen-containing compounds, amino acids,
macro- and microelements [5].

Flavonoids and phenol carbonic acids mead-
owsweet possess neuroprotective effect exerted
antihypoxic, antioxidant and adaptogenic ac-
tivity. Research antioxidant properties of these
compounds have shown results higher than in
ascorbic acid. Filipendula ulmaria promotes
regression of atherosclerosis, folk medicine as
part of fees and teas applies it in traumatic brain
injuries in the recovery period after a stroke in
old age while reducing memory [5, 6, 13].

Glycine is an amino acid, a natural neu-
rotransmitter of the central nervous system,
which combines the nootropic effect with a
mild sedative effect. Glycine reduces the in-
creased muscle tone, has an anticonvulsant ef-
fect. It is appointed in ischemia, hypoxia of the
brain and for the treatment of neuroses. Gly-
cine eliminates depressive disorders, irritabil-
ity, normalizes sleep, reduces the craving for
alcohol and has anti-epileptic and anti-stress
effect [9].

Succinic acid has antioxidant, anti-hypox-
ic, nootropic and immunomodulatory effects,
stimulates metabolic processes, as a substrate

of the Krebs cycle. In recent years, explored
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pyeT MeTaboIMYeCKUe MPOILECChI, SIBIISSACH CYO-
crparom mukia KpeOca. 3a mocnemnue Tojsl
M3y4YeHa BO3MOXKHOCTh M yCTaHOBJICHa d(Pdek-
TUBHOCTH €0 PUMEHEHUS 11 POQUIAKTUKN
1 JiedeHus 3a00JIeBaHUN Pa3IUYHBIX OPTraHOB U
cucTeM 4enoBeka. B ocHoBe seueOHO-TIpodu-
JaKTUYECKOTO JIEUCTBUSA JICXKUT YCUICHHUE KIle-
TOYHOTO JBIXaHUS U TPAHCIOPTAa UOHOB uepe3
KJICTOYHYIO CTEHKY, CTaOMIU3aIus OeIKOBOTO
obmeHa [8].

CocraB Tabnerok «I'MHKI'OTPOITNUJD»
mogo0paH ¢ yu4eToM MOJIE3HbIX OMOIOrHYeCKIX
CBOMCTB KOMIIOHEHTOB, pa3paboTKa MpH3BaHa
o0ecreunBaTh OpraHU3M 4YeJIOBEKa KOMILIEK-
com BAB npeumymectBeHHO moIu(eHOTBHOM
MPUPOABI, OOJIAAIOIINM JIeueOHO-TTPOUIaK-
TUYECKUM JICHCTBHEM B OTHOIICHUU Psiaa XPO-
HUYECKUX 3a00JICBaHUA.

Lenpto paHHOW pabOTHI SBISETCS MHU-
Kpockonudecknii aHanmmu3 Taodmerok «I MHK-
I'OTPOIIAJI» u ompeneneHre HEOOXOIUMBIX
JUI CTaHJApTU3ALUKM AaHATOMO-JUArHOCTUYE-
CKHUX 3JIEMEHTOB PAaCTUTEJILHOTO ChIPbs, BXO/IS-
IIET0 B MX COCTaB B BHJI€ TOHKOAMCIIEPCHOTO
MIOPOILIKA.

JUis OLIEHKM BO3MOYKHOCTH «CKBO3HOI»
CTaHJapTU3aLUH B PAIY <«JIEKapCTBEHHOE pac-
tuteabHoe ceipbe (JIPC) — duronpemnapary Mbl
MIPOBOJIUIM MHKPOCKOIIMYECKHUI aHAIHU3 HC-
XOJIHOTO PACTUTENIBHOIO ChIPbsl, €r0 MOPOILIKa
U TOTOBBIX TabieToK. Pe3ynbraTsl cpaBHUBAIN
C OMHCAHHBIMHU B JUTEPAType MUKPOCKOIUYE-
CKMMHM JIMarHOCTUYECKUMHU Npu3HaKamu [1, 12,
13]. i BBISBIICHUSI B HCCIIEyEMBIX 00pa3iiax
aHaTOMO-/IMaTHOCTHUYECKUX TPU3HAKOB 3asiB-
neHHbIX Bua0B JIPC roToBuin BpeMeHHbIE Ipe-
napaTsl 0 OOLICTIPUHATHIM (papMaKOEHHBIM
metoaukam [10, 11]. ITopomiok, moay4yeHHbIN
u3 JIPC, nmomemanu npenapoBajibHON HIVION
Ha MPEAMETHOE CTEKJIO B KAILIIO pacTBOPA XJI0-
panruaparta, HAaKpPbIBAIH MOKPOBHBIM CTEKIIOM
U CJIETKa IOJ0rPEBAJIH.

«'MHKI'OTPOIINJI» mpencrapnset co0oit
TaONETKU IJIOCKO-IMIMHAPUIECKUE WU KPY-
IJIbI€ JABOSIKOBBIIIYKJIBbIE, OT CBETIIO-3€JIEHOTO C
KOPUYHEBATHIM OTTEHKOM JI0 3€JIE€HOBATO-KO-
PUYHEBOTO I[BETA, C XapaKTePHBIM (PACTUTENb-
HBIM) 3aI1aXx0OM, JIOIYCKalOTCs BKPAIUICHUSI pa3-
JUYHON MHTEHCUBHOCTH OKPACKHU.

JUJIs TIpUTOTOBIICHUS BPEMEHHBIX Iperma-
paroB u3 TabNETOK, WX MPEABAPUTEIBHO pa3-
JTABJIMBANIM TIECTUKOM B CTYIIKE JI0 MOTy4YeHUs
MOPOIIIKA, KOTOPHIN 3aTeM MOMEIIAIN Ha MPEJ-

and established the effectiveness of its use in
the prevention and treatment of diseases of
various organs and systems of the person. The
basis of therapeutic and preventive action is en-
hancement of cellular respiration and transport
of ions across the cell wall, the stabilization of
protein metabolism [8].

The purpose is the microscopic analysis of
the tablets “GINKGOTROPIL” and the defi-
nition of the anatomical diagnostic elements
of powdered vegetable raw materials that are
needed for standardization of the drug.

We conducted a microscopic analysis of
the original plant material, its powder and tab-
lets to assess the possibilities «through» stan-
dardization of medicinal plants to medicines.
The results were compared to literature micro-
scopic diagnostic features [1, 12, 13]. Tempo-
rary preparations prepared by pharmacopoeial
methods to identify anatomical and diagnostic
features of the claimed raw materials in the
samples [10, 11]. Powder dissecting needle
placed on a glass slide in a drop of the solution
of chloral hydrate, covered with a cover glass
and lightly heated.

«GINKGOTROPIL» is a cylindrical tablet
from light green to greenish brown in color,
with a characteristic odor. Blotches of different
color intensity allowed.

For the preparation of tablets temporary
preparations, their crushed in a mortar and pes-
tle to give a powder which was then placed on
a glass slide in a drop of a solution of chloral
hydrate, covered with a cover glass and slightly
warmed.

The study preparations were performed us-
ing a microscope «Micromed-1» with trinocu-
lar, with objectives 4 x, 10 x, 40 x, eyepieces
10 x. Recording is made with a digital camera

Electronic Eyepiece MD300 (3.1 megapixels).
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METHOE CTEKJIO B Kallll0 pacTBOpa XJopaj-
THIpaTa, HAKPHIBAJIM MOKPOBHBIM CTEKJIOM WU
CJIeTKa MOA0rPEeBaIu.

N3ydenue npenapaToB NpOBOIMIN C TIOMO-
mpro Mukpockona «MUKPOME/-1» ¢ Tpu-
HOKYJIIDHOM HacaJlkoi, ¢ OoObeKTUBaMU 4X,
10%, 40%, oxynspamu 10x. MukpodoTrocreM-
Ka BBITIOJTHEHA C TIOMOIIBIO [IU(PPOBOM KaMepbl
Electronic Eyepiece MD300 (3.1 megapixels).
dotorpadun OTpEeJAKTUPOBAHBI B IPOTPaMMe
Adobe Photoshop CS3. llena nenenuss MUKpO-
muHerku 0,01 Mm.

[Ipu paccMoTpeHuu npemnapara JUCTa TMHK-
ro C IOBEPXHOCTU OOHApYKEHbI JUArHOCTHU-
YeCKUe MMKPOCKOIMYECKHE TMPU3HAKH, CO-
[JIaCyIOLIUECs. C JIMUTEPaTypHBIMH JaHHBIMU
U TO3BOJISIOIINE TOATBEPAUTH IMOJIMHHOCTH
3TOTO CBIPBS: KJIETKM BEPXHEr0 W HIDKHETO
snUiepMuca NPSIMOYTOJIbHON (OPMBI C CHIIBHO
U3BUJIMCTBIMU YTOJIICHHBIMU CTEHKAMU, YETKO
BUJIHO YTOJIIEHHBIMHU; YCThUIIA OOHAPY>KEHBI
TOJIBKO Ha HW)KHEW CTOPOHE JIMCTA; yCThUYHbBIN
anmnapar aHOMOLIMTHOTO THIA; BAOJb >KUIIOK
pacmoNIOKEHbI IPy3bl OKcalaTa Kalblus.

[Ipu npoBeaeHNN MUKPOCKOITMYECKOTO aHa-
nu3a TpaBbl JJaba3HUKA HA Iperapare JIMCTa C
MIOBEPXHOCTU OOHapy>KEHbI CIEAYIOLIUE MpU-
3HAKU: KJIETKH BEPXHEro SNujaepMHuca MHO-
TOyroJibHON (OpMBI cO €1a00 W3BHIUCTBIMU
CTEHKaMH, YCTBbHYHBIN armapaT aHOMOIIMTHO-
IO THUNA; KJIETKU HIKHETO SMUAepMHca MHO-
TOYroJIbHON (OPMBI C CUJIBHO W3BHIUCTBIMU
CTEHKaMH, UMEIOTCS MHOTOYMCIICHHBIE YCTbH-
1a; B Me30(uIIe JINCTa BCTPEYAIOTCS APY3bl U
MIPU3MAaTUYECKUE KPUCTAIIbI OKcajara Kallb-
IUS1; TPUXOMBI TIPEICTABICHBI BOJIOCKAMHU IIPO-
CTBIMH, OIHOKJIETOYHBIMH, TOJICTOCTEHHBIMU U
JUTMHHBIMU OJTHOKJICTOYHBIMH, TOJICTOCTEHHBI-
MH, C TOHKOHM MOJOCThIO BHYTPH.

[Ipn u3yyeHHH MUKpPOMPENPAaTOB MOPOIIKA
UCCIIeyeMbIX BHJIOB I1OJ MUKPOCKOIIOM O0OHa-
py’KeHbl (hparMeHTbl PACTUTEIBHBIX TKAaHEH.
@parMeHThl JUCTa TUHKIO MOXKHO JUAarHOCTHU-
pOBaTh MO XapaKTEePHOMY CTPOCHHUIO CTEHOK
BBITSHYTHIX KJIETOK SMHUIEPMUCA U CTPOCHHUIO
YCTBUYHOTO ammapara aHOMOLMTHOIO THIIA,
00Hapy>KUBAEMOTO B OOPBIBKAX dIHICPMHUCA.

Yactuubl TpaBbl Jlaba3HUKA BA30JIHCTHOTO
JMAarHOCTUPYIOTCS 1O CTPOSHHUIO YCTBUYHOTO
ammapara ¥ XapaKTEepHBIM BOJIOCKaM JIBYX TH-
[IOB: OJHOKJIETOYHbIE, MPOCTHIE, TOJICTOCTEH-
HbIE, JKEJIE3UCThIE U OJHOKIIETOYHBIC, JIMH-
HbIE, U3BUWIHUCTBIC, TOJCTOCTECHHbIE, C TOHKOU
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Photos edited in Adobe Photoshop CS3. Gradu-
ation range of 0.01 mm.

In the analysis of the preparation ginkgo leaf
were found cells of the upper and lower epider-
mis of rectangular shape with very thick walls,
winding. Stomata were found only on the lower
side of the sheet. The stomata were anomocyt-
ic type. Calcium oxalate druse crystals located
along the veins. Diagnostic microscopic charac-
teristics consistent with literature data and allow
to confirm the authenticity of the raw materials.

The analysis of meadowsweet leaf found
epidermal cells of the upper polygonal shape
with slightly sinuous walls, stomata anomocyt-
ic. Cells lower epidermis polygonal shape with
a strongly sinuous walls, there are numerous
stomata. The calcium oxalate druses and pris-
matic crystals are found in the leaf mesophyll.
Trichomes hairs presented with simple, sin-
gle-celled, thick-walled and long single-celled,
thick-walled, with a thin cavity inside.

In the study micropreparations of powder
raw materials found fragments of plant tissue.
The fragments of ginkgo leaf can be diagnosed
by the characteristic structure of the walls of the
elongated cells of the epidermis and anomocyt-
ic stomata which were found in the fragments
of the epidermis.

Particles of herb meadowsweet were diag-
nosed by the structure of stomata and trichomes
of two types: single-celled, simple, thick, glan-
dular hairs and single-celled, long, sinuous,
thick hairs with a thin cavity inside. Calcium
oxalate druse crystals almost correct spherical
porous receptacles and fragments were found in
the powder.

There were found fragments of plant tissues
and druses calcium oxalate druse crystals by
microscopical examination of the powder
tablets druse crystals (Fig. 2).

Fragments of grasses meadowsweet were
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MOJIOCTBIO BHYTPU. B mopoiike npucyTcTByoT
Jpy3bl OKcajara KaJbLUs TOYTH NPaBHILHOU
mapoBuaHON GopMbl. Berpeuarores ¢pparmen-
Thl TOPUCTBIX COCYJIOB.

[Ipu u3ydyeHun MHUKpONpenapaToB MOPOLI-
Ka TablneTok oOHapykeHbl (pparMeHTHl pacTH-
TEJIbHBIX TKaHEH, CPEU KOTOPBIX BCTPEUAIOTCS
Jpy3bl Okcanara kaubius (puc. 1). luarnoctu-
YecKue NMPHU3HAKK OOHAPY)KUBAIOTCS CIIOXKHEE
3a cu€ér Oosnee ToHKOoro m3mensueHus JIPC B
X0J1e TEXHOJIOTMYECKOro Impolecca Ux mnojyyde-
Hus. K parmenTam jimcta riHKIO MOXHO OT-
HECTH OOPHIBKU TKaHEH, Ha KOTOPBIX BUJHO Xa-
paKTepHOE BBITSHYTOE CTPOCHHE AIIHICPMHUCA
C M3BWJIMCTOM CTEHKOM, a TaKyKe JAPYy3bl B BUJE
KOHITIOMepaToB (puc. 2).

K ¢parmentam TpaBel Naba3HMKAa MOXKHO
OTHECTH TPU3HAKH, OOJIBIIIE CBOWCTBEHHBIE JIH-
CTOBOH IUIaCTUHKE: MPOCThIE OAHOKIETOUHbIE
TOHKOCTEHHBIE HM3BMJIUCTBIE BOJOCKH, Xapak-
TepHble aMeOOBHIHBIC KJIETKU SMHUIACpPMHUCA U
Jpy3bl MMOYTH TMPABMIIBHOW MIAPOBUIHON (op-
MHI (puc. 3).

T

b 1

Pucynok 1 — Mukponpenapam nopouixka
maonemox «THHKT'OTPOITHIT»
Figure 1 — The powder tablets
«GINKGOTROPIL»

simple single-celled hairs, characteristic amoe-
boid cells of the epidermis and spherical calci-
um oxalate druse crystals (Fig. 3).

Pucynoxk 2 — Jluaznocmuueckue 31eMeHmul 8 MUKPORPERAPAMAX C ROBEPXHOCHIU JIUCMA
2unK20 ogynonacmuozo (A) u uz maonemox «' MHHKI'OTPOIIHII» (B):
1 —snupepmuc, 2 — ycTbua, 3 — Apy3sl
Figure 2 — Diagnostic elements of Ginkgo biloba in leaves (A) and in the tablets
«GINKGOTROPIL» (B):
1 — epidermis, 2 — stomata, 3 — calcium oxalate druse crystals
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b

3

Pucynok 3 — /luaznocmuueckue 31emennmsl 8 MUKPONPERAPAMAax ¢ NOBEPXHOCHIU TUCIA
nabaznuka eazonucmuozo (A) u uz maonemox «I MHHKI'OTPOIIHT (b):
1 —3nuoepmuc, 2 — opy3svl, 3 — 6010CcKU
Figure 2 — Diagnostic elements of Filipendula ulmaria in leaves (A)
and in the tablets «GINKGOTROPIL)» (B):
1 — epidermis, 2 — calcium oxalate druse crystals, 3 — trichomes

BriBoanl

B pesynbrare npoBeaE€HHBIX UCCIIEI0OBAaHUN
HaMU OBLIO YCTAHOBJICHO, YTO MPEIOKEHHAs
TEeXHOJI0THs Tpou3BojcTBa TabieTok «I'MHK-
I'OTPOIINJI» mo3BOJIIET AMArHOCTUPOBATH
pacTuTeIbHbIE KOMIIOHEHTHI, BXOJSIINE B HMX
COCTaB, METOJIOM MHUKpOCKOTHH. OCHOBHBIMH
9JIEMEHTAMHU TUArHOCTUKU JINCTHEB THHKTO SIB-
JISIIOTCS XapaKTepHbIE BBHITSHYThHIE KICTKU AIH-
JIepMHUCa, YCTHUYHBIM anmapar aHOMOIMTHOTO
TUNIA U JPYy3bl OKcajara KajbIus, TPaBhbl Jia-
0a3HMKa BSI30JUCTHOIO — H3BHJIMCTOCTEHHBIN
SMUAEPMUC, YCTHUYHBIN anmnapaT aHOMOLUTHO-
T'O TUIIA U XapaKTEPHbIE JPY3bl TOYTH MTPABUIIb-
HOM cheprudeckoit GopMBI.

bubunanorpaguyecknii Ciucoxk
1. Anaromo-mopdosoruyeckoe  HUCCienoBa-
HUE JINCThEB TMHKIO JByjiomnactHoro / JI.T.
bynaukun, A.W. XXupnosa, B.A. Kypkun u
np. // MemunuHckuii anbmanax. — 2011, —
No 6 (19). — C. 249-252.
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Conclusions

As a result of investigations we have
found that the plant components of tablets
«GINKGOTROPIL» diagnosed by microscopy.
The elongated cells of the epidermis, stomata
anomocytic type and calcium oxalate druse
crystals are the major diagnostic elements of
the ginkgo leaves. The epidermis with sinuous
walls, stomata anomocytic type and calcium
oxalate spherical druse crystals are the main
diagnostic elements of the herb meadowsweet.
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BUONTOTMYECKU AKTUBHbIE BELLLECTBA
LAVANDULA X INTERMEDIA EMERIC EX LOISEL (LAMIACEAE)

A.E. Hanun, B./]. Pabomszoe

Huxumcxuii bomanuueckuii cao — Hayuonanvuolil nayynwviii yeump, 2. Anma

BIOLOGICALLY ACTIVE SUBSTANCES
OF LAVANDULA X INTERMEDIA EMERIC EX LOISEL (LAMIACEAE)

A.E. Paliy, V.D. Rabotyagov

Nikitsky Botanical Garden — National Scientific Center, Yalta
E-mail: onlabor@yandex.ru

B craree npuBeneHb! TaHHBIE O Ka4eCTBEH-
HOM U KOJIMYECTBEHHOM COCTaBe OHMoOJoruye-
CKU aKTHBHBIX BEIIECTB (JETYYHX COCIUHEHUN
U (QEHONbHBIX BEIIECTB) BOJHO-3TaHOILHOIO
skcTpakta Lavandula x intermedia emeric ex
loisel (Lamiaceae) copra ‘bopa’ cenexmun Hu-
KUTCKOTO OoTaHW4eckoro caaa. Konmenrparus
JETYy4YHX COEIMHEHUH B DKCTPAKTE JaBaHAMHA
cocraBmia 3982 mr/nm’, uneHtudunmposas 51
KoMIOoHEHT. OCHOBHBIE JIETy4He COCTUHECHUS
9KCTpAaKTa JaBaHAWHA copTa «bopay — muHanu-
narerar (36,9%) u nunanoon (33,5%).

Conepxanue  (EHONBHBIX  BEIIECTB B
BOJTHO-3TAHOJLHOM  JKCTpakTe  JIaBaH/U-
Ha cocTtaBwio 945 wmr/am’, oOnapyxkeno 14
koMrnoHeHTOB. Cpenu (EHONBHBIX BEHIECTB
JaBaHAWHA copTta ‘bopa’ JOMUHUPYIOT JIOTE-
onuH-7-O-TIUKO3UA M T-KyMapoBasi KHUCJIOTA.
CrenaH BBIBOJI O BO3MOKHOCTH HCITOJTb30BAHUS
naBaHauHA copTa ‘bopa’ mnsg co3manHus muie-
BOM, KOCMETHYECKOH U JedeOHO-IPOpUIaKTH-
YECKON NPOAYKIUH.

KiaroueBbie ciaoBa: Lavandula intermedia,
BOJIHO-3TAHOJBHBIN IKCTPAKT, JICTYIHE COCIH-
HeHwust, (DeHOJIBHBIE BEIIECTBA.

JlaBagmue Lavandula x intermedia Emeric
ex Loisel (Lamiaceae) — nepcrniekTuBHas 3up-
HOMACIUYHAS KyJIbTypa, KOTOpasl OTIMYaeTCs
BBICOKOM YPOXKaHOCTBIO. DPUPHOE MACIIO U~
POKO MPHUMEHSIETCS] B MEIULIMHE U TTapromep-
HOU ipombiniuieHHOCTH [ 1]. [Tomumo 3¢upHOTO
Macjia B HaJ3eMHOM 4acTH JIaBaHJIUHA COJEp-

46

Data about qualitative and quantitative com-
position of biologically active substances (vol-
atile and phenolic compounds) in water-ethanol
extract of Lavandula x intermedia Emeric ex
Loisel (Lamiaceae) cv. ‘Bora’ bred in Nikitsky
Botanical Garden are presented in the article.
Concentration of volatile compounds in Lavan-
din extract was 398 mg/dm?® and 51 components
were identified. Main volatiles in Lavandin cv.
«Bora» extract were linalyl acetate (36,9%) and
linalool (33,5%).

Content of phenolic compounds in wa-
ter-ethanol extract of Lavandin was 945 mg/dm’
and 14 components were found out. Among the
variety of Lavandin cv. ‘Bora’ phenolic com-
pounds luteolin-7-O-glycoside and n-coumaric
acid are predominated. The conclusion about
possible use of Lavandin cv. ‘Bora’ for creation
of food, cosmetic, therapeutic and preventive
products is made.

Keywords: Lavandula intermedia,
ter-ethanol extract, volatile compounds, pheno-
lic substance.

wa-

Lavandula x intermedia Emeric ex Loisel
(Lamiaceae) is a perspective essential oil cul-
ture which is distinguished by the high produc-
tivity. Essential oil is broadly used in the med-
icine and perfume manufacturing [1]. Apart
from the essential oil Lavandin has flavonoids,
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xKarcst (pIaBOHOUIBI, THIPOKCUKOPUIHBIE KHC-
JIOTBI, KyMapuHBbl U TpUTEpHeHOU I [4, 8].

JlaBaHUH SIBISIETCS MEKBHJIOBBIM THOpU-
JIOM, TIOJIyYEHHBIM B pe3yJbTaTe €CTECTBEH-
HOTO WJIM HUCKYCCTBEHHOIO CKpEIIMBAHMS Ja-
BaHnbl y3komucTHOU (Lavandula angustifolia
Mill.) n naBanas! mupokonuctHoi (Lavandula
latifolia Medie.). ITo Mmopdonoruueckum, 61o-
JIOTHYECKUM U XO35HCTBEHHO-IIEHHBIM NMPU3HA-
KaM HEKOTOpbI€ KJIOHBI JIABaHAMHA 3aHUMAIOT
MIPOMEKYTOYHOE TOJIOKEHHE MEXKAYy HCXOJ-
HBIMU BHUJIaMHU JIABAH/IbI, IpyTHe OJIU3KU K HUM
WJTU TIPEBOCXOMAT UX [2]. B cBs3U ¢ 3TUM, aKTy-
albHBIM SIBIIIETCS MCCIIEIOBaHUE OHOJIOrHye-
CK{ aKTUBHBIX COEMHEHHUN Pa3IMYHBIX COPTOB
1 TUOpHUIHBIX (POPM JTaBaHIMHA.

B T'ocynapcTBeHHOM OOMKETHOM yUpexk/ie-
Hun Pecnyonuku Kpeim «Oppena Tpymnosoro
Kpacnoro 3namenn Hukutckom 60TaHHUECKOM
cany — Hatimonansnom Hayunom riearpe» (I'bY
PK «<HBC — HHII») BexyTcs MHOTOJIETHHE pa-
00Thl MO MHTPOAYKIMHU U CEJEKIUU JaBaHIU-
Ha, B pe3yNbTaTe KOTOPHIX ObLT MOTYYEH LEebIi
PAI XO35IICTBEHHO-1IEHHBIX COPTOB, B TOM YHC-
Jie HOBbII copT «bopa» [1].

Llenp HacTosIIEro MCCIENOBAaHUS — H3yde-
HUE KaYeCTBEHHOTO U KOJINYECTBEHHOIO COCTa-
Ba OMOJIOTMYECKH AKTHUBHBIX BEIECTB COpTa
Lavandula intermedia «bopay, npouspacrato-
uiero B ycioBusix FOxHoro 6epera Kpeima.

OObeKkTOM HCClIeOBaHUS SIBISUTUCH COIBE-
TUsl MaBaHauHa copta «bopa» ceneknuu Hu-
KUTCKOTO OoTaHMueckoro cajaa. PacturenbHoe
CBIphE COOMPAIU Ha KOJJICKIIMOHHBIX y4aCTKax
nabopaTopuu apoOMaTUYECKUX M JIEKapCTBEH-
Heix pacrenuit I'bY PK «HBC — HHIL» (nrr
Hukwura, 1. flnta, Pecnybnuka Kpeim) B (asze
MaccoBOro 1BeTeHus B utose 2015 .

Coneprxkanue OMOJIOTMYECKH aKTHBHBIX Be-
IIECTB OMPEAEISIN B BOIHO-3TAHOIBHOM JKC-
TpaKTe, IPUTOTOBIIEHHOM U3 BO3YIIIHO-CYXOIr'0
PACTUTEIBLHOTO ChIPbs. DKCTPAKIUIO MPOBOIH-
11 70%-HbIM 3TaHOJIOM IIPU COOTHOIIEHUH ChI-
pbs 1 skcTpareHTa (1:10) HacTauBaHueM B Te-
yeHue 10 cyTok mpu KOMHATHOM TeMIleparype.

KoMIoHEHTHBIN COCTaB JIETYYMX BELIECTB
ONpeNeNsiIi  C¢ TOMOIIbI0  Xpomarorpada
Agilent Technologies 6890 ¢ macc-criekTpome-
Tpuueckum aetekropoM 5973. Kononka HP-1
uiHo# 30 M; BHyTpeHHMH auameTp — 0,25 MM.
Temmieparypa TepmocTara mporpaMMHupoBajach

hydroxycinnamic acids, coumarines, and triter-
penoids in the above ground parts [4, 8].

Lavandin is an interspecific hybrid, obtained
as the result of natural or artificial selection of
Lavandula angustifolia Mill. And Lavandula
latifolia Medie. Some Lavandin clones occupy
the space between the original Lavandula spe-
cies and other close to them, or exceed them by
morphological, biological, and economically
valuable characteristics [2]. In this connection,
the study for biologically active compounds of
different species of hybrid forms of Lavandin
is timely.

There are works directed on the selection
of Lavandin in the State-funded Establishment
of the Republic of Crimea Nikitsky Botanical
Garden — National Scientific Center. The result
of this work was the whole range of econom-
ically valuable species, including a new Bora
breed [1].

The purpose of this research was the study
of qualitative and quantitative composition of
biologically active substances from Lavandu-
la intermedia Bora breed, which grows in the
southern coast of the Crimea.

Objects and methods of the study

The inflorescences of Lavandin of Bora
breed from the Nikitsky Botanical Garden se-
lection were the object of our study. The plant
material was gathered on the collection grounds
of the laboratory of aromatic and medicinal
plants of Nikitsky Botanical Garden (Niki-
ta, Yalta, Republic of Crimea) in mass bloom
phase in July 2015.

The content of biologically active substanc-
es was determined in the water-ethanol extract
made of water-dried raw materials. Extraction
was done with 70% ethanol with the correla-
tion of raw materials and extragent (1:10) by
the maceration during 10 days at ambient tem-
perature.

Component structure of the volatile sub-
stances were determined with the used of Ag-
ilent Technologies 6890 chromatographer with
mass-spectrophotometric indicator 5973. HP-1
column 30 m long; internal diameter equaled
to 0.25 mm. Thermostat temperature were pro-
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o1 50°C 10 250°C co ckopoctsio 4°C/MuH. Tem-
neparypa uuxkekropa — 250°C. 'az-Hocurens —
TeJINiA, CKOpOCTh ImoToka — 1 cm?/muH. Ilepenoc
OT ra30BOro xpomarorpadga K Macc-CrieKTpome-
TpUUECKOMY JIeTeKTOpY nporpesaiics 10 230°C.
Temrieparypa UCTOYHUKA MOJAJEPKUBAIach Ha
yposae 200°C. DneKkTpoHHasi HOHU3ALUS TIPO-
Boamiiack npu 70 eV B paHXMpPOBKE Macc m/z
ot 29 nmo 450. Unentudukaius BBIMOIHAIACH
Ha OCHOBE CPaBHEHUS M10JIyYEHHBIX MacC-CIIEK-
TPOB C JaHHBIMH KOMOMHHpPOBaHHOW OHOIH-
orekun NISTO5-WILEY2007 (oxomo 500000
MacC-CIIEKTPOB).

Conepxanue cyMMbl ()€HOJBHBIX BEIIECTB
B BOJHO-3TAHOJIBHOM JKCTPAKTE OIpeNesuIn
KoJlopuMeTpudecku 1o meroxy donmna-Ywuo-
KanbTeo [3].

KoMmnoHeHTHBII cocTaB (EHONBHBIX Be-
HIECTB ONpeesuin Ha xpomarorpade Agilent
Technologies (Momens 1100), yKOMIUIEKTO-
BAaHHOM NPOTOYHBIM BaKyyMHBIM JI€Ta3aTOpoM
GI1379A, 4-kaHanbHBIM HACOCOM TIpaJUEHTa
Huskoro nasineHust G13111A, aBToMaTHUECKUM
nwxekropom G1313A, TtepmocTraroM Kojo-
HOK G13116A, nuogHOMAaTpUYHBIM JIETEKTO-
pom G1316A, ¢myopeclieHTHBIM JETEKTOPOM
G1315B. Jlns npoBeneHus: aHanu3a Oblia HC-
M0JIb30BaHa Xpomarorpaduueckas KOJIOHKa
pasmepoM 2,1 Mmx150 MM, 3amojHeHHast OK-
TaJAeuWICHINIBLHBIM copbenTom ZORBAX-SB
C-18 3epuenuem 3,5 Mxm. [Ipumensum rpann-
EHTHBIN pexuM XpomarorpadupoBaHusi, Mpe-
yCMaTpUBAIOIINM M3MEHEHHUE B AIIIOUPYIOIIEH
cMecu cooTHouleHus: komnoneHtoB A (0,1%-
Has oprodocdopHas kuciora; 0,3%-HbIll Te-
tparuapodypan; 0,018%-HbIil TpUITHUIAMUH)
n B (meranomn). CKopocTh TOIA4YM TOJBHK-
HOH ¢a3bl coctapmsia 0,25 cm’/mMuH; pabouee
nasienne smroeHTa — 240-300 kIla; obObeMm
npoObI — 2 MKJI; BpeMsi ckanupoBanus — 0,5 ¢;
Macmtab mmepenuit — 1,0. Uaentudukammo
(heHONBHBIX BEUIECTB MPOBOJIMIHN O BPEMEHU
YAEpKUBAaHUS CTAHAAPTOB MW CIEKTPAIbHBIM
XapakTepUCTUKaM (IapaMeTphbl CHATUS CIEK-
Tpa — Kaxapld muk 190-600 HM; AJIMHBI BOJH
—280, 313, 350, 371 um).

B pesynbrare nmpoBeNEHHBIX HCCIIEIOBAHHM
YCTaHOBIIEHO, YTO BOTHO-3TAHOJBHBII IKCTPAKT
U3 COIIBETHH JIaBaHAMHA coiepkuT 398,9 mr/om’
JEeTy4yuX coeAuHeHui. B skcrpakre uneHtndu-
nypoBaH 51 komMmoHeHT (Tadi. 1; puc.l).
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grammed from 50°C to 250°C with the volocity
of 4°C/min. Injector temperature was 250°C.
Carrier gas helium, flow velocity equaled to 1
cm3/min. Carryover from the gas chromatog-
rapher to the mass-spectrometric indicator was
heated up to 230 °C. The source temperature
was controlled on the level of 200 °C. Electronic
ionization was done at 70 eV in the mass range
m/z from 29 to 450. Identification was made on
the basis of comparison of the mass-spectrums
obtained with the data of combined library
NISTO05- WILEY2007 (about 500,000 mass
spectrums).

The content of flavonoid substances in
the water-ethanol extract was determined by
colorimeter following the Folin-Ciocalteu
method.[3]

Component structure of phenolic substanc-
es was determined using Agilent Technologies
chromatographer (model 1100) with G1379A
instaneous vacuum degasifier, GI13111A
4-channel pump of low pressure gradient,
G1316A automatic injector, G1315B fluores-
cent detector. To carry out the analysis we used
chromatographic 2.1 mm X% 150 mm column,
filled with octadecylsilyl sorbent ZORBAX-SB
C-18 with 3.5 mm granulation. The gradient re-
gime of chromatography was used. It meant the
change in eluting blend of the components cor-
relation of A (0.1% orthophosphoric acid; 0.3%
tetrahydrofuran; 0.018% triethylamine) and B
(methanol). The velocity of the moving phase
delivery amounted to 0.25 cm’/min; working
pressure of the eluent amounted to 240-300
kPa; the probe volume amounted to 2 pl; scan-
ning time amounted to 0.5 sec; measuring scale
amounted to 1.0. Identification of phenolic
compounds was made by the standard keep-
ing and spectral characteristics (parameters of
spectrum detection — every peak 190-600 nm;
wave lengths — 280, 313, 350, 371 nm).

As the result of the studies conducted we
have established that water-ethanol extract from
the inflorescences of Lavandin contained 398.9
mg/dm’® of volatile compounds. With that, 51
components were identified in the extract (table
1; fig. 1).
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Taonuua 1 — Komnonenmmuslii cocmae j1emyuux coeOuHeHuil
600H0-IMan01bH020 Ikcmpakma L. intermedia «bopay
Table 1 — Componential structure of volatile compounds

of the ethanol extract of L. intermedia «Bora»

Bpems MaccoBas noJst, % /
Kommnonent / Component ynepmnsa}m.ﬂ, Weight conte‘nt, %o :
MuH / Retention “Bopa’/ ‘Bora’ Grosso’/
time, min ‘Grosso’ [7]
1 2 3 4
O-TIMHEH / 0-pinene 5.154 0.13 0.10
kamden / camphene 5.531 0.19 0.10
cabuHeH / sabinene 6.056 0.01 -
B-uHeH / B-pinene 6.102 0.09 0.20
OKT-1-eH-3-o011 / oct-1-en-3-ol 6.356 0.15 -
B-muprieH / B- myrcene 6.595 0.75 1.30
rekcuiaierar / hexyl acetate 7.112 0.81 0.10
B-dbemannpen / B- phellandrene 7.49 0.02 -
JUMOHEH / limonene 7.559 0.12 -
1,8-1taeon / 1,8- cineol 7.606 2.56 5.80
IIUC-OIIMMEH / Cis-ocimene 7.814 1.17 0.2
TpaHC-OIIMMEH / trans-ocimene 8.153 1.05 0.5
Yy-TepHHHEH / y- terpinene 8.392 0.03 -
cabuHeH ruapar / sabinene hydrate 8.747 0.14 -
IUC-TMHAJI00NOKCH T / cis-linalool oxide 8.885 0.22 -
O-TepIHHOJICH / - terpinolene 9.348 0.11 -
TpaHC-JIMHAI00JI0KCH T / trans-linalool oxide 9.356 0.11 -
JmHaJ00J / linalool 10.042 33.46 33.40
okT-3-onarerar / oct-3-ol acetate 10.111 0.51 0.30
kamdopa / camphor 10.713 5.21 7.60
TeKCHITOBBIH 2(Up 2-METHUIITPOTIAHOBOMN KHCIOTHI
/ hexyl ether of 2-methyl propanoic acids 11.245 0.22 0.30
IIUKJIOTeKC-2-eH-1-0H / cyclohex-2-en-1-on 11.576 0.05 -
6opHeon / borneol 11.707 3.26 -
4-tepnuneo / 4- terpineole 12.039 1.06 2.10
0- TepruHeoy / - terpineole 12,240 - 1.00
p-MeHT-1-eH-8-011 / p-ment-1-en-8-ole 12.471 0.18 -
rexcrnOytupar / hexyl butyrate 12.586 0.62 0.40
sH10-00pHeon / endo-borneol 13.481 0.10 -
rexcui u3oBajepuar / hexil isovalerate 14.074 0.20 -
Junagujaaunerar / linalyl acetate 14.938 36.95 36.20
sHpo0opHuanerar / endo-bornyl acetate 15.47 0.12 -
naBaHayrianerar / lavandulyl acetate 15.748 2.01 3.00
rekcunaTuriar / hexyl tiglate 16.935 0.16 -
Hepmtanerar / neryl acetate 17.953 0.24 0.70
repaHuianeTar / geranyl acetate 18.523 0.40 1.40
rexcuikanpoHart / hexyl capronate 18.778 0.18 -
3eHruoepeH / zingiberene 19.086 0.03 -
KyMapuH / coumarine 19.572 0.04 -
TpaHc-KaprodmieH / trans-cariofilen 19.788 0.34 0.60
repaHuan300yTrpar / geranyl isobutyrate 19.934 0.12 4
OepramoTeH / bergamot 20.428 0.05 -
a-rymeneH / g-humulene 20.782 0.01 -
o-thapreseH / a-farnesene 21.044 0.80 -
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Ilpooonscenue Taonuyvr 1
Continuation of Table 1

1.

2 3 4

repmakper D / germacrene D

21.569 0.18 0.60

TepaHWIIPONMOHaT / geranyl propionate

22.517 4.78 -

o-6ucaboieH / a-bisabolene

23.481 0.40 -

kaproduiaeHokcus / cariofilen oxide

24.26 0.04

tay-kaauHon / tau-cadinol

25.925 0.02 0.60

o-6ucaboion / a-bisabolol

26.989 0.37

MMaTbMATHHOBAS KHcjoTa / palmic acid

31.947 0.07 0.20

stiit naneMutat / ethyl palmitate

32.209 0.03 -

¢uroi / phytol

33.789 0.13 -

HHTEHCHBHOCTb HOHOB

SACO000 AT W

15.7s

1000 1200 1400 1600 1200 000 =200 2400 D600 ==00 3000 =2=200

23.75

Bpems ynepxuBanus, MuH

Pucynox 1 — Xpomamozpamma nemyqux coeounenuil
600H0-9mano1bHo20 IKcmpakma L. intermedia «bopa»
Figure 1 — Chromatogram of volatile compounds
of water-ethanol extract of L. intermedia “Bora”

Kputepuem mnapdroMepHbIX JOCTOMHCTB
3(UpPHOTo Macia JJaBaHIMHA SBJISETCS BICOKOE
coJiep’KaHUe B HEM MOHOTEPIIEHOBBIX CIIUPTOB
U CJIOKHBIX 3(UPOB, CPEeIU KOTOPHIX OCHOBHOE
MECTO MPUHAIICKUT JTuHamunaneratry. Cyiie-
CTBEHHO OTpHIIATEIbHOE BIMSIHHME Ha Kade-
CTBO 3(upHOrO Macia OKa3bIBalOT Kamdopa u
1,8-uuneon [2, 9].

MaccoBasi 70511 MOHOTEpPIICHOBBIX CIUPTOB
B IOJYYEHHOM HAaMHU SKCTPAKTE HCCIEAYEeMOTO
copra JlaBaHaAuHa coctaBwia 38,5%, CIOXKHBIX
a¢upoB — 40,5%. OCHOBHBIMH KOMIIOHEHTaMU
sBIsUTMCh JuHanmnanetar (36,0%) u nuHanoon
(33,4%). Coneprxanuie kamdops! u 1,8-1muHeona
Ob110 HI3KUM — 5,2% 1 2,5% COOTBETCTBCHHO.
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High content of monoterpene alcohols and
complex ethers are the criteria of perfume ad-
vantages of Lavandin essential oil. Among
these ethers linalyl acetate occupies a principal
position. Camphor and 1.8-cineol have a signif-
icant influence on the quality of the essential oil
[2,9].

Weight content of monoterpene alcohols
in the extract obtained by us from the Lavan-
din species under study amounted to 38.5%,
complex ethers amounted to 40.5%. The basic
components were linalyl acetate (36.0%), and
linalool (33.4%).

The camphor and 1.8-cineol content was
low, and amounted to 5.2% and 2.5% respec-
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[omyyeHHble TaHHBIE CBUIETEILCTBYIOT O TOM,
YTO IO COCTaBy OCHOBHBIX, HauOojee BaKHBIX
JETYYUX COSIMHEHUH HKCTPAKT JIaBaHJMHA COPTa
‘bopa’ OIM30K K 3(UpHOMY Macily JIaBaH/IMHA CO-
pra ‘Grosso’ — OIHOTO U3 JIy4IuX (hPpPaHITy3CKUX
KOMMEPUECKHX Tap(roMepHbIX COpToB [5, 7].

IIpu uccnenoBanuu (EHONBHBIX COEAMHE-
HUU JIaBaH/IMHA ‘bopa’ BBISIBIEHO, YTO UX KOH-
LEHTpAlKs B DKCTpakTe coctaBmia 9454 wmr/
am?. Tlpu momotu Metona BOYKX obHapysxkeHo
14 KOMIIOHEHTOB, U3 KOTOPBIX 9 UACHTU(DUIH-
poBaHo. {151 uAEHTUHUIMPOBAHHBIX (HEHOIB-
HBIX BEILECTB ONPENEIEHO OTHOCUTEIBHOE CO-
nepxxanue (Tabm. 2; puc.2).

tively. The data obtained give evidence about
the fact that Lavandin Bora extract is closer to
the essential oil of Lavandin Grosso — one of
the best French commercial perfume species —
by the content of principal volatile compounds
[5, 7]

While studying the phenolic compounds
of Lavandin Bora we have revealed that their
concentration in the extract amounted to 945.5
mg/dm3. Using the method of HPLC we have
revealed 14 components, 9 of which were iden-
tified. For the identified phenolic compounds
we have determined the relative content (table
2; fig. 2)

Taonuya 2 — KomnonenmHulit cocmae (heHonbHbIX COCOUHEHUTL
600HO-9ManoabH020 IKcmpakma L. intermedia «bopay

Table 2 — Component structure of the phenolic

compounds of the water-ethanol extract of L. intermedia «Bora»

e Bpems KonuenrTpanus,
= 3
nuka / Kommnonent / Component yaepausanm, Mr/am /.
Peak no muH / Reten- | Concentration,
tion time, min mg/dm?
1 He unentudunuposasn / Not identified 11.39 14.6
2 He unentuduunposan / Not identified 13.80 12.4
3 Tpunrodan / Tryptophane 11.80 32.7
4 Xnoporenosast kuciora / Chlorogenic acid 14.79 26.0
5 He unenrudunuposan / Not identified 15.71 57.1
6 He nnentudunmponan / Not identified 17.44 152.5
7 n-Kymaposas xuciora / n-coumaric acid 17.62 135.7
8 4-O-xoennxunnas kucnora / 4-O- caffeoylquinic acid 18.96 81.5
9 Jlroreonun-7-O-rmuko3uy / Luteolin-7-O-glycoside 20.28 99.3
10 Po3mapunoBas xucnora / Rosmarinic acid 21.39 77.4
11 He unentudunuposan / Not identified 21.81 69.3
12 AnurennH-7-O-rimoko3un / Apigenin -7-O-glycoside 23.62 27.5
13 AnurenuH / Apigenin 26.75 4.8
14 [Turorem6puH / Pinocembrin 2891 69.1

DeHOoNbHBIE COSIMHEHHS JAHHOTO COpTa Jia-
BaH/IMHA NPEACTABICHbI THAPOKCUKOPUYHBIMU
KHUCJIOTaMM: PO3MapUHOBOM, XJIOPOTE€HOBOM-
,I-KyMapoBoi, 4-O-Ko(eIXUHHOM, a Takxke
(y1aBOHOMIaMU: MMHOLIEMOPUHOM, IIIMKO3UIA-
MU allUIeHUHA U JIIOTEOJIMHA, YTO COIIacyeTcs
C pe3yJpTaTaMy ApyTUX HccaenoBarenei [4].

ConepxaHue THAPOKCUKOPUYHBIX KHCIIOT
(320 mr/aM?) B OIKCTpakTe MPEBBILIAIO CO-
nepxxanue (aBonousoB (200 mr/mm?®). Mak-
CHUMaJIbHble KOHLEHTPAL[MM BBIABICHBI IS

Phenolic compounds of these species of
Lavandin were represented by hydroxycinnam-
ic acids: rosmarinic, chlorogenic, n-coumaric,
4-O-caffeoylquinic acids, and flavonoids pi-
nocembrin, glycosides of apigenin, and luteo-
lin, which is corresponds to the results of other
studies [4].

The content of hydroxycinnamic acids (320
mg/dm’) in the extract exceeded the content
of flavonoids (200 mg/dm?). N-coumaric acid
(135 mg/dm?®) and luteolin-7-O-glycoside (99
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Pucynok 2 — Xpomamozpamma ghenonvHvix coeounenui
600H0-9Man016bH020 IKcmpakma L. intermedia «bopa»
Figure 2 — Chromatogram of phenolic compounds
of the water-ethanol extract of L. intermedia «Bora»

M-KymMapoBoi kuciotel (135 mr/am?) u smroreo-
auH-7-O-rmuko3uaa (99 mr/am?®). Takke B dKc-
TpakTe Oblia BbISIBIIEHA apOMaTHYecKasi aMUHO-
kucsaoTa — Tpunrodan (32 mr/am?).

Takum 00pa3oM, SKCTPAKT JIaBaHAMHA COpTa
‘bopa’ comepKUT BBICOKME KOHIIEHTPALIMH Jie-
TYYUX COEJUHEHUH, JTOMUHUPYIOIIUMHU U3 KO-
TOPBIX SIBJISIOTCS JIMHAJWJIALETAT U JIMHAJIOOM,
a TaKKe T'MJIPOKCUKOPUYHbIE KUCIOTHI U (pria-
BOHOU/IbI, YTO TOKa3bIBaeT LEJIECO0OpPa3HOCTh
KyJIBTUBUPOBAHUS JAHHOTO COPTa JJISl CO3aHuUs
pa3IUYHbIX BUJOB NMPOAYKUMH (MHIIEBOH, KOC-
METHUYECKOH U JIeueOHO-TIPODUITAKTHISCKOM ).

BriBonbI

OnpenenéH Ka4eCTBEHHbIN U KOJIMYECTBEH-
HBI COCTaB JIETYYMX COEIAWHEHHHA M (hEHOIb-
HBIX BEUIECTB BOJHO-3TAHOIBHOIO 3KCTPAKTa
naBaHaMHA copTa ‘bopa’.

YCTaHOBIIEHO, YTO DKCTPAKT CONEPIKUT BbI-
COKHME KOHLECHTPALUU JIETyYUX COCAVHECHHN,
Cpeau KOTOphIX MHpeolsiafaroT MOHOTEPIIEHO-
BbI€ CIIUPTHI U UX CIIOXKHBIE 3QUPHI, B YACTHO-
CTH JIMHAJIOOJI U JINHAJIWJIALETAT.

BrisiBneno, 4to (heHOIBHBIE BELIECTBA JKC-
TpaKkTa MpeACTaBICHbl (IaBOHOWJAMU U TH-
JPOKCUKOPUYHBIMHU KHcIoTaMu. Cpenu BeIecTB
(eHONMbHOI TPHUPOABI JTOMUHHUPYIOT —JIFOTEO-
7H-7-O-ITTMKO3U/T ¥ TI-KyMapOoBasi KUCIIOTA.
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mg/dm*) had maximum concentrations. Aro-
matic amino acid of tryptophan (32 mg/dm?)
was revealed in the extract as well.

Thus, the extract of Lavandin Bora breed
contains high concentration of volatile com-
pounds, with predomination of linalyl acetate
and linalool, as well as hydroxycinnamic acids
and flavonoids, which shows the reasonability
of the culture of this breed for the manufactur-
ing of different productions (food, cosmetic,
and treatment and preventive).

Conclusions

We have determined a qualitative and quan-
titative content of volatile compounds and phe-
nolic substances of water-ethanol extract of La-
vandin Bora breed.

We have established that the extract had a
high concentration of the volatile compounds
with predomination of monoterpene alcohols
and their complex ethers, particularly linalool
and linalyl acetate.

We have revealed that phenolic substances
of the extract were represented by flavonoids
and hydroxycinnamic acids. Luteolin-7-O-gly-
coside and n-coumaric acids are among the sub-
stances of phenolic nature.
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[IpoBeneHHBIE  WCCIIEOBAHUS  TOATBEP-
KJIAIOT 1EIecO00pa3sHOCTh KYyJIBTUBUPOBAHUS
JAHHOTO COPTa JJISi CO3MAaHWs THIIEBOH, KOC-
METHYECKOH U JiedeOHO-MPOHIAKTHIECKON
MPOMYKIIMH C ONTHMAIBHBIM KOMITOHECHTHBIM
COCTAaBOM JICTYYHX BEIECTB, TUAPOKCUKOPHY-
HBIX KUCJIOT ¥ (pJIaBOHOUIOB.

Paboma  ewinonmena npu  nooodepoicke
Poccuiickoeo nayunoco ¢onoa (epanm Ne 14-
5000079).
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The studies conducted prove the reasonabil-
ity of the culture of this breed for the manu-
facturing of food, cosmetic and treatment and
preventive production with optimal component
structure of volatile substances, hydroxycin-
namic acids, and flavonoids.
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KO/TUMYECTBEHHOE ONPEAENEHUE CYMMbI ®JIABOHOUAOB
B TPABE WUA/T®EA MYYHUCTOIO (SALVIA FARINACEA BENTH.)

O.U. Ilonosa, A.C. Hukumuna, E.A. A3paxoea

Ilamueopckuii meouxo-gapmayesmuieckuit UHCIMUmMym —
Gunuan I'BOY BIIO Bonel MY Munzopaea Poccuu, 2. [Iamueopck

QUANTITATIVE DETERMINATION OF THE AMOUNT
OF FLAVONOIDS IN THE HERB OF SALVIA FARINACEA BENTH.

O.1. Popova, A.S. Nikitina, E.A. Azryakova

Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University of the Ministry of Health of Russia, Pyatigorsk
E-mail: lina_nikitina@mail.ru

[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
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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.



Pharmacy & pharmacology V. 4 Ne I (14), 2016

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

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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U3YYEHUE AHTUMUKPOBHOTIO AENCTBUA 3OPUPHOIO MAC/IA
M3 NOBEroB PO3MAPUHA NEKAPCTBEHHOIO
(ROSMARINUS OFFICINALIS L., LAMIACEAE)

3.M. Toxcwviposa, A.C. Hukumuna, O.U. Ilonosa
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STUDY OF ANTIMICROBIAL ACTION OF ESSENTIAL OIL FROM STEMS
OF ROSMARINUS OFFICINALIS L. (LAMIACEAE)

Z.M. Tohsirova, A.S. Nikitina, O.1. Popova

Pyatigorsk Medical and Pharmaceutical Institute —
branch of Volgograd State Medical University of the Ministry of Health of Russia, Pyatigorsk
E-mail: lina_nikitina@mail.ru

W3yyeHa  aHTUMHKpPOOHAsi  aKTUBHOCTh
3(HUPHOTO Maciia po3MapHHA JEKaPCTBEHHOTO,
UHTPOAYLMPOBAHHOTO B OOTAaHMYECKOM Cay
[TsTUTOpCKOTrO METMKO-(apMareBTHUECKOTO UH-
cturyta ([IM®U) ¢ ucnons3oBaHueM MeTona
KOJIOAIIEB. YCTAHOBJIEHO, 4TO 3(UPHOE MAacio
oOnamaet Hanbosee BhIPAKCHHBIM aHTUMHUKPOO-
HBIM JIe¥icTBHEM B OTHOIIeHUu Staphylococcus
aureus u Enterococcus faecalis, MmeHee BbIpa-
xeHHbIM — Escherichia coli u Candida albicans.
AHTUMUKPOOHOE JIeHCTBHE HAa TECT-KYJIBTYPHI
MHUKpoopranu3zmMoB Pseudamonas aeruginosa u
Proteus vulgaris He BbIpaxeHo.

KuroueBble ciaoBa: Rosmarinus officinalis
L., Lamiaceae, aHTUMUKPOOHAs! aKTHUBHOCTb.

Posmapun  nekapctBenHblii  (Rosmarinus
officinalis) — mpencraBuTens cemeiicTBa SICHOT-
koBbIx (Lamiaceae). Posmapun — MHOrosietHee
BEYHO3€EJIEHOE PACTEHHE C IYIIMCTHIMHU UITIOBH/I-
HBIMH JIUCTBAMH. JIUCTBsI po3MaprHa IIMPOKO UC-
TOJIB3YIOTCSL B TPAJULIMOHHOW MEIUIMHE U KOC-
Metuke. OHM TaKKe UCTIONB3YIOTCS B KadeCTBE
BKYCOApOMaTHYECKUX JJ00ABOK B MPOAYKTAX IH-
TaHus1. D(UPHOE MACIIO PO3MApPHHA JIEKAPCTBEH-
HOTO Y Tperaparbl Ha €r0 OCHOBE PHUMEHSIOTCS
B ME/IUIMHE KaK aHTHOAKTepHasbHbIE, IIUTOCTA-
THYECKUE, aHTUMYyTareHHbIE, aHTHOKCH/IAHTHBIE,
IIPOTUBOBOCTIAINTENBbHBIE cpeacTaa [10].
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The aim of this work was to investigate the
antibacterial activities using the method of
wells of Rosmarinus officinalis essential oil,
introduced in the Botanical garden of PMPI.
It is established that the essential oil has the
most pronounced antibacterial activities against
Staphylococcus aureus and Enterococcus fae-
calis, less — Escherichia coli and Candida albi-
cans. Antimicrobial effect on the test-cultures
of microorganisms Pseudamonas aeruginosa
and Proteus vulgaris are not expressed.

Keywords: Rosmarinus officinalis L., La-
miaceae, antimicrobial action.

Rosmarinus officinalis is the representative
of Lamiaceae family. Rosmarinus is a perennial
evergreen plant with a fragrant spicular leaves.
Rosmarinus leaves are broadly used in the tra-
ditional medicine and cosmetics. They are used
as flavor additives in food as well. Essential
oils of Rosmarinus officinalis and the drugs on
its basis are used in medicine as antibacterial,
cytostatic, antimutagenic, antioxidant, anti-in-
flammatory agents [10].

It is known that biological activity of an
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W3BecTHO, 4TO OMOJIOrHYECKasi aKTUBHOCTh
3(HUPHOTO Macia 3aBUCUT OT €ro KOMIIOHEHT-
HOro cocTaBa. Pasnuunele sKojoro-reorpadu-
YEeCKUE YCJIOBUS NPOM3PACTaHMs BIUSIIOT Ha
XMMHYECKUHN COCTAB PACTEHUH U COAEPIKAIINX-
csl B HUX 3(UPHBIX Macell, TaK KaKk HEKOTOpbIE
COEMHEHUSI MOTYT HAKaIUIMBAaThCS B OMpEe-
JICHHBIH TEpHOJl BEreTallMl PAaCTCHUSI B OTBET
Ha YCJOBHS OKpYy)Karoule cpensl. DdupHoe
Macli0 PacTeHMs, 3aroTOBJICHHOTO B PAa3HbBIX
MecTax IMPOU3pacTaHus, OTINYAIOLIEECs CpPO-
KaMU 3aroTOBKH, XapaKTepHU3yeTcsl oIpese-
JICHHBIM KOJIMYECTBEHHBIM M Ka4yeCTBEHHBIM
KOMIIOHEHTHBIM COCTAaBOM H, CIIEIOBATENIbHO,
MOXET MPOSIBIISATh Pa3INYHbIe BUIbI OUOIOTH-
YECKOU aKTUBHOCTH [6, 8, 9].

Y4eHbIMU HCCIEeIOBATEIbCKON J1Taboparo-
pUM 10 KOHTPOJIO KayecTBa IUIIEBBIX MpO-
IykToB B TyHHCE NpPOBENEHBI HCCIECIOBAHUS
AHTUMUKPOOHOH aKTUBHOCTH 3(HUPHOr0 Macia
po3MapuHa, BbIpaiieHHoro B Tynuce. B onbl-
TaX HCIHOJIb30BAJIMCh MUKPOOPTAHU3MBI, SIBIIS-
fouecss Haubosee 4YacTbIMH BO30OYAMTEISIMU
kuiedHbIx nHpeknmii: Staphylococcus aureus,

Staphylococcus  epidermidis, Micrococcus
luteus, Bacillus cereus, Escherichia coli,
Pseudomonas  aeruginosa,  Enterococcus

feacalis, Salmonella typhimurium CornacHo
pe3ynbTaram 3(hupHOE MAciIo pO3MapHHa MOKa-
3aJI0 MEPCIEeKTUBHOCTh MPUMEHEHHSI PaCTCHUS
B MUIIEBOH M (apMalleBTUUECKOM MPOMBIII-
JICHHOCTH B KauyecTBe O€3011aCHOT0 U HIKOHOMHU-
4eCKH I(PPEKTUBHOTO €CTECTBEHHOTO KOHCEp-
BaHTA JUIs 3aMEHbI TOKCUYHBIX CUHTETUYECKUX
MUIIEBHIX 100aBOK [8].

Muxkpobuonoruieckue HCCIICI0BaHHS
s¢upHOro Macia u3 o0pas3loB CHIPbS poO3Ma-
pUHA JIEKAPCTBEHHOIO MECTHOIO IIPOMCXOXK-
JICHUs, TIPOBEICHHBIE YYEHBIMH TYHHCCKOTO
¢dapmanesruueckoro uHCTHTYTa (. TyHHC)
METOJIOM ONpEACTCHUS 30H HHTHMOMPOBAHUS
U MUHUMAaJIbHOW MHTUOMpPYIOUIeH KOHIEHTpa-
UM B OTHOLICHHM MIECCTHAIATH MAaTOTCHHBIX
MHUKPOOHBIX IITAMMOB, IOKa3ajld BBIPaKEH-
HYI0O aKTUBHOCTh 3(PMPHOro Macia po3mMapu-
Ha TPOTHUB 30JO0THCTOrO CTa(UIOKOKKA, SIH-
JIepMaJIbHOTO CTAa(UIOKOKKA M 30JI0THUCTOTO
craduiokokka 25923, HabmONAN0Ch CHIBHOE
Topmoxkenue 30H 38,0, 29,4 u 26,0 MM cooT-
BETCTBEHHO [9].

essential oil depends on its blend composi-
tion. Different ecological and geographic con-
ditions of the growing influence the chemical
composition of plants and essential oils in its
composition, because some compounds may be
accumulated in a certain vegetation of a plant in
response on the environmental conditions. Es-
sential oil of a plant, gathered in different places
of growth in different term materials is charac-
terized by a certain quantitative and qualitative
componential analysis, and consequently may
influence different types and degrees of biolog-
ic activity [6, 8, 9].

The scientists from the research laboratory
for the food quality in Tunisia carried out the
study for the antimicrobial activity of the es-
sential oil of Rosmarinus, cultivated in Tunisia.
During experiments they used microorganisms,
which were the most frequent coliform organ-
isms including Staphylococcus aureus, Staph-
ylococcus epidermidis, Micrococcus luteus,
Bacillus cereus, Escherichia coli, Pseudomonas
aeruginosa, Enterococcus feacalis, Salmonella
typhimurium. According to the results the Ros-
marinus essential oil showed the prospects of
its use in food and pharmaceutical industry as a
safe and economically efficient natural preser-
vative to substitute synthetic food additives [8].

Microbiological researches of essential oil
form the samples of local Rosmarinus offici-
nalis raw materials, carried out by the Tunisian
Pharmaceutical Institute with a method of inhi-
bition zones determination and minimal inhib-
iting concentration in the relation to 16 patho-
genic microbial strains, showed a signified
activity of the Rosmarinus essential oils against
the Staphylococcus aureus, epidermal staphy-
lococcus, and Staphylococcus aureus 25923,
there was a significant slowing down of zones
38.00, 29.40 and 26.00 mm respectively [9].

Pakistani researchers carried out the inves-
tigations of qualitative and quantitative com-
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VYuenbiMu Ilakucrana mpoBeneHbl HcCie-
JIOBaHUSI KaYeCTBEHHOTO W KOJIMYECTBEHHOTO
cocraBa 3(UPHOTO Macjia po3MapuHa, coOpaH-
Horo B Ilakucrtane. McciegoBanus IOKa3aiu,
YTO OCHOBHBIM KOMIIOHEHTOM 3(hUpPHOro Macia
JUCTHEB po3MapuHa siBisieTcs 1,8-umHeon, u
OH OIIpeNiesieT BBIPAKCHHYIO aHTHOAKTEpH-
ATbHYI0 aKTUBHOCTH MPOTUB TAKUX MHKPOOP-
ranu3MoB Kak Staphylococcus aureus, Bacillus
cereus,Bacillus  subtilis, Bacillus pumilis,
Pseudomonas aeruginosa, Salmonella poona,
Escherichia coli [10].

[To3TOMY, peCTaBIIsATIO HHTEPEC U3yUCHHE
AHTUMHUKPOOHOTO JAeicTBUS A(UPHOrO Macia
po3MaprHa, WHTPOAYIUPOBAHHOTO B PETHOHE
KaBka3zckux Munepanbnbix Bon. OnucteeH-
HbIE IOOETH PO3MAPHHA JEKAPCTBEHHOTO ObLIN
3aroToBiieHbl B OoTaHmdeckoMm canxy [IMOU.
O¢dupHoe Maciao MOITy4aad METOAOM THAPO-
TUCTWIIIANMH, onucaHHbM B ['® XI [1]. Mu-
KpOOHOJIOTHYECKUE MCCIIEOBAHUS POBOIMIN
B ®bY3 «llentp rurueHsl u 3MHUAEMHOIOTUU
B SImano-HenenkoM aBTOHOMHOM OKpyre» (T.
Canexapn).

beuio ucnonp30BaHO 7 HAaMMEHOBAHUM
ITaMMOB MUKpoopranu3mos: Staphylococcus
aureus, Escherichia coli, Proteus vulgaris,
Candida albicans, Enterococcus faecalis,
Streptococcus mutans, Pseudamonas
aeruginosa. [luTtarenbHas cpega — MUTATEINb-
HbIil arap 1,5%. Pexxum TepMmocrarupoBaHus
Uit Becex KyapTyp — 37°C+1°C B Teuenue 18-
24 4yacoB. B kauecTBe MHaKyjnsATa KyJIbTypbl
UCIONB30BAM  B3BECh CBEKEBBIPAIICHHBIX
KOJIOHMI MUKPOOPTaHU3MOB, CYCIIEHANPOBaH-
HBIX B (PU3UOJOTUYECKOM PacTBOpPE A0 KOH-
unentpanuu 0,5 (MunumaneHas) u 3,0 (Mmak-
cuMmanpHas) no mkaine Makdapnanga [3]. Ha
MUTATEIbHYIO Cpelly B3BECh CESJIM METOJOM
CIUIOIITHOTO Ta30Ha (pacTUpajy IMIMAaTeaeM 0
IIOBEPXHOCTH NUTATEIbHOUN cpensl). [lanee B
HeHTp 4vamek lleTpu BHOCWIM TONMHYIO Oak-
Tepuosnoruueckyro netrao d-0,1mMm ucmeitye-
MOTro 3(UPHOTO Maciia U TEPMOCTATUPOBATIU B
yKa3aHHOM pexxuMme. Pe3ynbrarsl mpecraiie-
HBI B Tabnuie 1.

Takum o6pa3zom, HanOoJee BbIpaKeHa aHTH-
MHUKpOOHAasi aKTUBHOCTh 3()UPHOTO Maciia po3-
MapuHa B oTHomeHuu Staphylococcus aureus
u Enterococcus faecalis, meuee — Escherichia
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position of Rosmarinus essential oil, gathered
in Pakistan. The studies showed that 1,8-cineol
was the basic component of the essential oil
determining the signified antibacterial activity
against the microorganisms like Staphylococ-
cus aureus, Bacillus cereus, Bacillus subtilis,
Bacillus pumilis, Pseudomonas aeruginosa,
Salmonella poona, Escherichia coli [10].
Therefore, the study for the antimicrobial
action of the Rosmarinus essential oil, intro-
duced in the region of Caucasian Mineral Wa-
ters was of a great interest. Rosmarinus offic-
inalis sprouts were gathered in the Botanical
garden of Pyatigorsk Medical and Pharmaceu-
tical Institute. Essential oil was obtained by
using hydrodistillation, described in SP XI [1].
Microbiological studies were carried out in the
Center for Hygiene and Epidemiology in Ya-
malo-Nenets Autonomous Okrug (Salekhard).
Seven strains of microorganisms were used:
Staphylococcus aureus, Escherichia coli, Pro-
teus vulgaris, Candida albicans, Enterococcus
faecalis, Streptococcus mutans, Pseudamonas
aeruginosa. Nutrient agar 1.5% was the growth
medium. Temperature controlling regime for
all the cultures was equal to 37°C+1°C within
18-24 hours. A suspension of as-grown colo-
nies of microorganisms, suspended in a phys-
iological solution up to 0.5 (minimum) and 3.0
(maximum) concentration by the McFarland
scale was used as an inoculum [3]. Suspen-
sion was streaked as a lawn in the growth me-
dium (smeared with a pallet on the surface of
the growth medium). Then, bacterial loop d-0.1
mm of the essential oil under study was placed
into the center of Petri dishes and exposed to
the temperature controlling in the pointed out
regime. The results are shown in the table 1.
Thus, the Rosmarinus essential oil is the
most signified antimicrobial activity of oil in
relation to Staphylococcus aureus and Entero-

coccus faecalis, less to Escherichia coli and
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coli u Candida albicans, antubakrepuansnas Candida albicans, antibacterial activity of the
aKTUBHOCTh A(HUPHOrO Maclia po3MapuHa Je-
KapCTBEHHOTO B OTHOILEHHH Streptococcus
mutans nposBWIach B KOHLEHTpauuu 3,0
(MakcumainpHasi) 1o 1mkajge Makdapiaanga (Bo
BCEX CIyyasX HaOIIOIANoCh OaKTEpHUIMIHOE
neiicteue). He okazano aHTUMHKPOOHOE Jeii-
CTBHE Ha TECT-KYJIbTypbl MHKPOOPTaHM3MOB

Pseudamonas aeruginosa u Proteus vulgaris.

Rosmarinus officinalis essential oil in relation
to Streptococcus mutans exhibited in concen-
tration of 3.0 (maximum) by the McFarland
scale, (in all cases there was a bactericidal ac-
tion). There was no antimicrobial action to the
testing cultures of Pseudamonas aeruginosa and
Proteus vulgaris microorganisms.

Taonuya 1 — Aumubaxmepuanvhoe oeiicmeue IPUPHO20 MaAcaa pOIMAPUHA 1EKAPCHIBEHHOZ0
Table 1 — Antibacterial action of the essential oil of Rosmarinus officinalis

KoHIeHTpanus MEKpOOPraHu3MOB 10 1kaie Makdapnania /
Microorganisms concentration by the McFarland’s scale
0.5 | 3.0
30Ha YTHETEHHS pOCTa MUKPOOPTAHU3MOB, MM /
Inhibition of microorganisms growth, mm

TecT-KyIbTypbl MUKPOOPTaHH3MOB /
Testing cultures of microorganisms

Staphylococcus aureus 13+0.2 10+0.6
Pseudamonas aeruginosa - -
Candida albicans 12+0.4 9+0.7
Enterococcus faecalis 12+0.7 10+0.5
Proteus vulgaris - -
Escherichia coli 8+0.6 6+1.1
Streptococcus mutans - 8+0.4
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NOBEPXHOCTHO-AKTUBHbIE CBOMCTBA
NOCNECNUPTOBOM 3EPHOBOW BAPAbI U BbIAENEHHbIX U3 HEE NEKTUHOB
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SURFACE-ACTIVE PROPERTIES OF THE DISTILLERS GRAINS
AND THE PECTINS ISOLATED FROM THEM

'N.S. Kaisheva, *A.S. Kaishev

'Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical
University of the Ministry of Health of Russia, Pyatigorsk
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[MocnecnuproBas 3epHOBast O6apna SABISETCS
OTPOMHBIM BTOPUYHBIM CBHIPHEBBIM PECYPCOM,
NEPCIIEKTUBHBIM NIl Pa3IMYHbIX OTpaciel, B
TOM YHUCIIEe s (hapMareBTHIECKOTO HCTIONb30-
BaHMs BBHY OOTaToro conuepkaHus OMOJIOTH-
YECKU aKTHBHBIX coenuHeHui. [{enpio paboTsl
SBUJIACh OIICHKA BO3MOXXHOCTH (hpapMarieBTH-
YECKOTI'0 MCIOJIB30BaHUS MOCIECIIUPTOBOM 3€p-
HOBO# 0apibl B Ka4ecTBE BCIIOMOTATEIbHOTO
CpEICTBa IyTEM M3YUYEHHsI TOBEPXHOCTHO-aK-
TUBHBIX CBOMCTB Oapipl U BBIICJIICHHBIX U3 HEe
NEKTUHOB. MeTooM HauOOJBIIEr0 JaBICHUS
y3bIPHKOB BO3JlyXa C IMPUMEHEHUEM Ipudopa
Pebunnepa ycTraHOBIIEHBI MOBEPXHOCTHO-AK-
TUBHBIC CBOMCTBA XKUAKOW (pa3wl mociecmup-
TOBOW TIICHWYHOW Oapipl, comepikamieit 6,67
MOJIb/M® TIEKTUHOB, W TICKTHHOB, BBIACICHHBIX
13 TBepIOi (a3bl TOU ke Oap/abl: MOBEPXHOCT-
Has akTUBHOCTH 11,67 u 7,54, npenenbHblil mo-
BEPXHOCTHBIA M30bITOK 1,28 %107 1 6,25%107
MOJIb/M?, KPUTUYECKasi KOHIICHTPAIMSI MHIIEII-
noobpazoBanust 1,32 mons/M® u 1,48 monb/m?
COOTBETCTBEHHO.  |lOBEpXHOCTHO-aKTHBHbIE
XapaKTEePUCTUKHU Oapibl W BBIICICHHBIX TEK-
THHOB COIOCTaBUMBI C M3BECTHBIMH IPUPOJI-
HBIMH TIOJHICaxapuaaMu (aTbTMHATOM HATpUS,
MIOJIUTAJIAKTYPOHOBOM KHCJIOTOM, CBEKJIOBHY-
HBIM TIEKTUHOM), HCIIOJIb3YEeMBbIMU KaK BCIIO-
MOTaTeNIbHbIE CPEACTBA B TEXHOJIOTUU JIEKap-
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Distillers grains are a huge secondary raw
material resource, prospective for different
fields, including pharmaceutical use, because
of a rich content of biologically active com-
pounds. The purpose of this paper was to esti-
mate possibilities of the pharmaceutical use of
distillers grains as the additive agent by means
of surface-active properties of distillers grains
study as well as pectins, isolated from them. We
have established the surface-active properties
of the liquid phase of the distillers wheat grains
by means of higher pressure of air bubbles with
the use of Rehbinder’s apparatus. It contained
6.67 mol/m? pectins, and pectins isolated from
a solid phase of the same distillers grains: sur-
face activity 11.67 and 7.54, saturated surface
excess amounted to 1.28x10” and 6.25x10°
mol/m?, critical concentration of micelle forma-
tion amounted to 1.32 mol/m’ and 1.48 mol/m3
respectively. Surface-active characteristics of
distillers grains and isolated pectins are compa-
rable with well-known natural polysaccharides
(sodium alginate, polygalacturonic acid, beet
bin pectin), which are used as additive agents
in technology of medicinal plants. We have de-
termined the sizes of pectins molecules from
distillers grains in the unsaturated adsorption
layers, which differed from the well-known
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CTBEHHBIX InpenaparoB. OnpeneneHsl pa3Mepsl
MOJIEKYJI TIEKTUHOB M3 Oap/bl B HACBIIIEHHOM
a/ICOpPOLIMOHHOM CJIO€, OTJIUYAIOUINECS OT U3-
BECTHBIX MOJIMCAXAPUI0B MEHBIIIECH TIOIIA/IbIO
(2,658 A2), pamuycom (0,920 A), nuamerpom
nonepeunoro ceuenus (1,840 A) u o6bemom
(2727 A3) npu Gomblueii Macce Ha eIUHHUILY
noepxunoctu (1,031x10* kr) u mnune (1026
A). Tonyyennble faHHbIE IO pa3sMepaM Mole-
KyJI IEKTUHOB SIBJISIIOTCS OJIAarONPUSATHBIM (PaK-
TOPOM, CHOCOOCTBYIOIIMM MPOSIBICHUIO HMHU
BBICOKOI OHMOJIOTHUECKON TOCTYITHOCTH.

KiroueBble cjioBa: 1mociecnuproBas 3ep-
HOBas Oapja, MEeKTUHBI, TOBEPXHOCTHO-AKTHB-
HbIE CBOWCTBa, IOBEPXHOCTHOE HATSHKEHUE,
MOBEPXHOCTHAsl aKTUBHOCTh, MOBEPXHOCTHBIN
M30BITOK, KPUTHYECKAs KOHIICHTPAIUs MHIIETI-
71000pa3oBaHusl, a7COPOLIMOHHBIN CIIOM.

HanGonee kpymHBIM MPOMBIIUICHHBIM OTXO-
JIOM SIBIISIETCS [TOCIIECTIMPTOBAst 3epHOBast Oapra,
o0beM kotopoii B Poccuu cocrasmisier okono 10
wiH. M° B rox [1, 11]; B cpeanem Ha 1 m® mipo-
W3BOIUMOTO CrUpTa mnpuxoautcs 13 m* Gapabrl
[9, 10]. Hons Gapasl cpeau pasaUyHBIX OTXO-
JIOB CIIMPTOBOTO TPOU3BOJACTBA (KOHIIEHTpAT
TOJIOBHBIX IPUMECEH ATUIIOBOTO CIMPTA, ra3bl
OpOXKeHHMs, JFOTEpHAsi BOJA, CUBYIIHOE Maclio)
nocturaet 85% [9, 10]. IlepcriekTuBHOCTH (ap-
MalleBTUYECKOTO MCIOIb30BaHus Oap/bl B Kaue-
CTBE BTOPUYHOIO CHIPHEBOIO pecypca 000CHO-
BaHA €€ NPAKTUYECKOW HETOKCUYHOCTHIO [4] u
BBICOKOW KOHIICHTpAIlUe pa3HOOOpa3HbIX OMO-
noruyecku akTuBHBIX coemunenuit (BAC) [3]:
0€NKOB M aMUHOKHUCIIOT, BOCCTaHABIMBAIOLINX
caxapoB, IIEKTUHOB, KUPHOTO Macia, (praBoHO-
U/I0B, BATAMUHOB, OMOTC€HHBIX JIEMEHTOB.

K BaxHeWmmM aacopOIMOHHBIM XapakKTe-
PUCTHKaM BEILECTB, ONPEACISAIOMINUM 00JIacTh
ux (hapManeBTUYECKOr0 NPUMEHEHUs, OTHO-
CHUTCS TIOBEPXHOCTHAsI aKTUBHOCTh, HEPA3PhIB-
HO CBsI3aHHAsl C BOIPOCAMH TOBBILLICHUS Tepa-
NEBTUYECKON 3()()EeKTUBHOCTH JIEKAPCTBEHHBIX
CPEACTB, UX PALMOHAIBHON TEXHOJIOTUH, CTa-
Ounuszanuu, xpanenus. M3 MHorooOpasus co-
nepxammxcst B 6apae BAC, Ha Ham B3I,
MoJ00HYI0 aKTMBHOCTh B OOJBIICH CTENEeHU
NPOSIBIISIIOT MEKTUHBI, YTO, OE3yCIOBHO, Tpe-
Oyet noaTBepxkaAeHus. [Ipennocbuikoil K SToMy

polysaccharides by lesser square (2.658 A2),
radius (0.920 A), diameter of cross-section
(1.840 A) and the volume (2727 A3) at the big-
ger mass per surface unit (1.031x10* kr) and a
length (1026 A). The data obtained by the siz-
es of pectin molecules are the favorable factor,
which conduced their high biological availabil-

1ty.

Keywords: distillers grains, pectins, sur-
face-active properties, superficial tension, su-
perficial activity, superficial excess, critical
concentration, micelle formations, adsorption
layer.

Distillers grains are the largest industrial
wastes, which have a volume about 10 mln m?
ayear [1, 11]; in average there are 13 m’ of dis-
tillers grains per 1 m’ of the alcohol produced
[9, 10]. The share of distillers grains among the
different wastes of alcohol production (concen-
trate of head admixtures of ethanol, fermenta-
tion gas, residue water, fusel-oil) reaches 85%
[9, 10]. Perspective of the pharmaceutical use
of distillers grains as a secondary raw material
resource is conditioned by its practical non-tox-
icity [4] and high concentration of different bio-
logically active compounds (BAS) [3]: proteins
and amino acids, reducing sugars, pectins, fatty
oil, flavonoids, vitamins, biogenic elements.

The most important adsorption characteristics
of the substances, which determine the field of
their pharmaceutical application include superfi-
cial activity, closely connected with the problems
of therapeutic activity augmentation of drugs,
their rational technology, stabilization, preserva-
tion. From the variety of BAS contained in the
distillers grains we marked pectins, which show
the highest activity, but this fact requires valida-
tion. Many-sided study of pectins as adsorbents
can be a prerequisite for this [7]. In this connec-
tion the study of superficial activity of pectins,
isolated from the other components of distillers
grains becomes reasonable.

The purpose of this work was to estimate the
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CIIY’)KHT Pa3HOCTOPOHHSISI U3yUYEHHOCTh MEKTH-
HOB Kak aJIcOpOCHTOB [7], B CBS3M C 4eM MpPEJ-
CTaBISIETCS 11€7IeCO00pa3HbIM  HCCIIEI0BaHUE
MMOBEPXHOCTHOM aKTUBHOCTH MEKTUHOB, U30JIH-
POBAHHBIX OT IPYTHX KOMIOHEHTOB Oapibl.

Lemnbio paboThI BUIACH OLIEHKA BO3MOYKHOCTH
(hapMalieBTUUECKOTO UCTIONB30BAHUS TTOCIIECITHP-
TOBOW 3€pHOBOM Oapibl B KauecTBE BCIOMOTIa-
TEJIBHOTO CPE/ICTBA ITyTEM H3YyUeHHs TIOBEPXHOCT-
HO-aKTHBHBIX CBOKMCTB OapIibl U BBIICIICHHBIX W3
Hee MEKTUHOB C OMpPEAEICHUEM Pa3MepOB UX MO-
JIEKYJ B HACBIILIEHHOM aJICOPOIIMOHHOM CJIO€.

OOBEKTOM HCCIIENOBAHUS CIYXKWUIA JKUJIKAs
(haza mociecrnMpToBOl MIIEHUYHON Oapapl (co-
crapysronas okono 90% OGapbl) MPOU3BOACTBA
cnupToBbIX mpennpuatuil «Kazause» n «CyBo-
poBckHit» CTaBpOMOIbCKOTO Kpasi, HCHONb3Y-
IOIMX B CIHUPTOBBIX TEXHOJOTHSIX THIpodep-
MEHTaTUBHYIO0 00paboTky 3epHa [9, 10]. Kpome
TOrO, U3y4yeHa (hpakiisl EeKTHHOB, BBIICIEHHBIX
U3 TBepIoi (ha3bl MOCIECITUPTOBOM MIIEHIYHON
Oapapl IMyTeM UX SKCTPAKIMU PACTBOPOM OKCa-
JlaTa aMMOHHUSI, KOHIIEHTPUPOBAHUS U TIOCIIETYT0-
el 00pabOTKH AKCTPaAKTa CIIUPTOM STHIIOBBIM,
OYHCTKH 1IEIEBOTO MPOAYKTa IMEPEoCaxICHUEM
13 BOJHBIX PACTBOPOB PA3IUUHBIMHU PACTBOPUTE-
nsivu [8]. BeleneHHbIe IEKTUHBI UIMEIOT CIIe/TY-
o1ue GU3NKO-XUMHUECKUE XapaKTEPUCTHKH [4]:
pH 0,5% BonHoro pacrsopa 4,25, cpenuss Mo-
aspHasi Macca — 1650 %1073 kr/mMorb, cTerneHb 1o-
mamepu3arm — 10, cBA3bIBAIOIIAs CIIOCOOHOCTH
— 282,29 mr nonoB ceunia (II) Ha 1 r mekruHa.
HccenenoBanne NOBEpXHOCTHOM aKTUBHOCTH Oap-
TIBI TIPOBE/ICHO B TIEpecueTe Ha KOHIICHTPAIHIO
HeKTUHOB (6,67 Monb/M® win 1,1% [3]).

Nzyuenue MMOBEPXHOCTHO-aKTUBHBIX
CBOWCTB OOBEKTOB HCCIICIOBAHUS TPOBEICHO
METOZIOM HAuOOJbBIIEro JaBICHUS IMy3bIPHKOB
BO3/lyXa C MpUMeHeHueM npudopa Pebunnepa
[2]. Hnst uccnemoBaHus WCIIOIB30BAHBI: CEPUM
pacTBOPOB KUIKOU (ha3bl Oap/Ibl, ComEpIKaAIIIX
0,06+6,67 Monb/M3 TEKTHHOB, U PaCTBOPOB
TIEKTHHOB, BBIJICTICHHBIX U3 TBEPIOH (a3bl Oap-
1B, ¢ KoHmeHTpamueir 0,5+6,1 mons/m® (pac-
TBOPUTEJIEM CIIyXKUJIAa BOJIA).

W3mepenune mepemnagoB TaBICHUS Ui pac-
TBOpHUTENS (pl, MM) U pacTBOpoOB (P2, MM) IpH
temneparype (T) 293 K, ¢ yuerom noBepxHocT-
HOTro HaTsbkeHus: pactBoputens (o1, H/m), no-
3BOJIMJIO paccuuTarh 1o ypasHenwuto (1) [2] mo-
BEPXHOCTHOE HaTsHKEHHE pacTBOpoB (62, H/m):
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possibilities of pharmaceutical use of distillers
grains as an additive agent by means of study of
surface-active properties of distillers grains and
pectins isolated from it with determination of
their molecules sizes in unsaturated adsorption
layer.

A liquid phase of distillers wheat grains
(which amounts to 90% of distillers grains) pro-
duced by Kazachye and Suvorovskiy enterprises
from Stavropol Krai which use hydro fermen-
tative grain processing was the object of this
study [9, 10]. Apart from that we have studied
the fraction of pectins, isolated from the sol-
id phase of distillers wheat grains by means of
their extraction with the solution of ammonium
oxalate, concentration, and further processing
of an extract with an ethanol, purification of the
targeted product, by reprecipitation from water
solutions with different solvents [8]. The isolated
pectins have the following physical and chemi-
cal characteristics [4]: pH 0.5% of water solution
4.25, average molar weight — 1650 <107 kg/mol,
polymerization degree — 10, binding capability
amounts to 282.29 mg of lead ions (II) per 1 g of
pectin. The study for surface activity of distillers
grains was conducted in terms of pectins concen-
tration (6.67 mol/m? or 1.1% [3]).

The research for surface-active properties
of the study object was carried out by using the
method of the highest pressure of air bubble
with the use of Rehbinder’s apparatus [2]. We
used the following materials for the study: se-
ries of solutions of the liquid phase of distillers
grains which contain 0.06+6.67 mol/m3 of pec-
tins, and pectin solutions, isolated from a solid
phase of distillers grains, with concentration
0.5+6.1 mol/m* (with water as a solvent).

The measurement of the pressure difference
for the solvent (s1, mm) and solutions (s2, mm)
at temperature (T) 293 K, with the account of
superficial tension of solvent (cl, N/m), al-
lowed calculation of superficial tension of sol-
vents (62, N/m) by using the following equa-
tion:
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O, X
o, =2 P> N
D
Mepoii moBepxXHOCTHOM akTUBHOCTH (g, He-
MOJIb/M*) SIBIISICTCS TIepBasi MPOU3BOAHAS G 110
KOHIIEHTpaIu pactBopeHHoro Bemecta (C,
Mmois/M?) [2] (ypaBHeHHE 2):

do
dC

B 570l CBsI3HM, BEMUYKHY g TIPU MTOCTOSSHHOM
T (293 K) onpenensiiin ¢ UCIOIB30BaHUEM H30-
TEPMBI TOBEPXHOCTHOTO HATSKEHHSI BOJHBIX
pactBopoB: «c = f (C)», Kak TaHTeHC yIJla Ha-
KJIOHA KacaTeJIbHOM K MOJyYEeHHON KPUBOIA.

[To HalineHHOMY 3HAYEHHIO g C TIPUMEHEHHU-
€M U3BEeCTHOTO ypaBHeHus ['mb06ca [2] Berunc-
JIEH TTOBEPXHOCTHBIH n30bITOK (I, MOTB/M?) HC-
clieTyeMbIX pacTBOpoOB (ypaBHEeHUE 3):

AoxC

[=————— (3)
ACXRXT

g= (2)

20e R—yHueepcanvhas 2a306as nOCMOsHHAS,
pasnas 8,314 J]c/(monw xK).

['paduueckas 3aBUCHMOCTH MEXAY 0OOpar-
HeiMu BenmuuHamu I” u C, coracHo uzorepme
ancop6iuu JIaurMmiopa [2], sBIsieTcsl ypaBHE-
HUEM TPSMOH, MPOXOIAIIeH MapayijieIbHO OCH
abcuuce U OTCeKaroleil Ha OcHu OpIUHAT OTpe-
30K, YHCJICHHO PaBHBIN MpEAeTbHOMY MOBEPX-
HocTHOMY M30BITKY (I, MOTB/M?).

Jlanee B rpaduyeckoil cucTeMe 3aBHCU-
Moctu «lg 6 = f (Ig C)» [2] mo Touke m3ruda
MOJTYYEHHOW KPUBOW, COOTBETCTBYIOIIEH OCH
abcuuce, HaiileHa BENWYHHA, aHTHIOTApU(PM
KOTOpO# TMpencTaBiIsieT coO0M KPUTUYECKYIO
KOHIIEHTpaIuio Mutiesiiooopazopanus (KKM).

Hcnonw3ys mnpencrapiaeHus JIsHrmopa o
CTPOCHUHU TMOBEPXHOCTHOTO CJIOS, TPOBEACHBI
pacueTsl pa3MepoB MOJIEKY/I IEKTUHOB B HAChI-
MIEHHOM aJICOPOIIMOHHOM ciioe [2]:

— TUIOMIA/Ib MOTIEPEYHOT0 CEUEHUSI MOJIEKY-
76l TIeKTHHA (S, M?) B HACBIIIICHHOM aJCOPOIH-
OHHOM CJIO€ paccuruTaHa Kak BelTu4ynHa, o0par-
Hasi YHUCIy MOJEKYN, 3aHUMAIOIIUX ETUHUILY
omasy (ypaBHeHHE 4):

1

T (I_xN,) (4)

0, XP,
o, =—"—"+
! D M
The first derivative ¢ is a measure of sur-
face activity (g, Hemol/m*) by the concen-
tration of solved substance (C, mol/m?®) [2]
(equation 2):

do
dC

In this connection, g value was determined
with the use of isotherm of superficial ten-
sion of water solvents at constant T (293 K):
«o = f (C)», as a tangent of angle of descent to
the obtained curve.

We have calculated a superficial excess (G,
mol/m?) of the solvents under study by the
found value of g with the use of Gibbs’s equa-
tion [2] (equation 3):

g= (2)

AoxC

[=———— (3)
ACXRXT

where R is a universal gas constant which is
equal to 8.314 J/(molxK).

Graphic dependence between the reciprocal
quantities G and C, according to the isotherm
of adsorption of Langmuir [2], is an equation
of a line which is parallel to the abscissa and
intercepts a section on an ordinate axis, which
is equal to the maximum superficial excess
(G, mol/m?).

Then, we found a value, antilogarithm of
which is a critical concentration of micelle for-
mation, in the graphic scheme of dependence
«lg o = f (Ig C)» [2] by the hinge point of the
curve obtained, which corresponds to the ab-
scissa axis.

Using the Langmuir’s view about the struc-
ture of superficial layer we have carried out the
calculations of pectin molecules sizes in the sat-
urated adsorption layer [2]:

— cross section square of the pectin molecule
(S, m2) in the saturated adsorption layer was
calculated as the quantities, reciprocal to the
number of molecules which occupy the square
unit (equation 4):

1

= (4)
(I'_XN,)
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20e: NA — nocmosinnas Aéozadpo (6,02 x10%
Mmonv?);

— Macca neKTuHa (m, Kr), MIPUXOoIIasics Ha
SIIMHUILY TOBEPXHOCTH (M?) HACBIIIEHHOTO aJI-
COpOIMOHHOTO C10s1 (YpaBHEHHE 5):

m=I_xM ®))
20e: M — cpedussa monapnas macca nekmuma,
K2/MOJb;

— JyMHA MOJEKynbl iekTuHa (1, M) B HachI-
IIICHHOM aJICOPOIIMOHHOM CIIO€, paBHAs TOJI-
LIUHE 3TOrOo cios (ypaBHeHHE 6):

I=m/p=T_xM/p (6)

2oe: p — NIOMHOCMb NEKMUHA, K/M’;

— obwvem (V, M%), 3aHMMaeMbIii MOJIEKYIIOW
MIEKTHHA B a/ICOPOLIMOHHOM cJioe (YpaBHEeHuUE 7):
V=Sx] (7
— paguyc (r, M) u auametp (d, M) moneped-
HOTO CEYCHMSI MOJICKYJIbI IEKTHHA OIIPEICIICHBI
o gopmyIie pacueTa IIoImaay Kpyra (ypaBHe-
HHe 8):
S =nr? (8)
OKCIepUMEHTaNIbHO HAWJICHHbIE W paccyu-
TaHHbIE TOKA3aTeJId IMOBEPXHOCTHO-AaKTUBHBIX
CBOMCTB HIKOU (ha3bl U TIEKTHHOB, BBIICTICHHBIX
13 TBEpIIOH (azbl Oap/ipl, MPUBEACHBI B TAOMHMIIE 1.

where NA — is an Avogadro constant (6,02 %10%
Mmonv);

— pectin mass (m, kg), per the surface
unit (m?) unsaturated adsorption layer
(equation 5):

m=I_xM ®))
where M is an average molar mass of pectin,
kg/mol;

— pectin molecule length (I, m) in a saturated
adsorption layer, equal to the thickness of this
layer (equation 6):

[=m/p=T_xM/p (6)
where: p pectin density, kg/m’;

— volume (V, m?®), occupied by the pectin
molecule in an adsorption layer (equation 7):
V=Sx] (7)
—radius (r, m) and diameter (d, m) of a cross
section of the pectin molecule were determined
by using the calculation formula of area of cir-
cle calculation (equation 8):
S = nr? (8)
The measured and calculated indices of sur-
face-active substances of the liquid phase of
pectins isolated from the solid phase of distill-
ers grains are shown in the table 1.

Taonuya 1 — Ilokazamenu noeepxHoCmMHO-GKMUBHBIX CEOUCHIE HCUOKOU (ha3bl U NeKMUH OB,

6blOEICHHBIX U3 MEepooil (hazvl DapObl

Table 1 — The indices of surface-active properties of the liquid phase and pectins,

isolated from a solid phase

C, mons/M? / I, mons/M? / g C, mons/Mm* /
P, mm o, H/™m
mol/m? mol/m? mol/m’
1 2 3 4 5
Booa / Water
- | 42 | 72.75-10° | - | -
JKuokas ¢pasa 6apovt (no C nexkmunos) / Liquid phase of distillers grains (by C pectins)
6.67 34 58.89-10° 11.36-10° 0.82
3.33 34 58.89-103 11.62-10° 0.52
1.70 34 58.89-10° 11.38-10° 0.23
0.85 36 62.36:103 8.43-10° -0.07
0.42 38 65.82-103 6.64-10° -0.38
0.24 39 67.55-103 4.27-10° -0.62
0.12 40 69.29-10 2.84-10¢ -0.92
0.06 42 72.75-103 - -1.22
Ilexmunwl / Pectins
6.1 30 51.96-103 32.54-10°¢ 0.785
4.5 33 57.16-10° 19.20-10¢ 0.653
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Ilpooonsicenue Taonuypr 1
Continuation of Table 1

1. 2. . 4. 5.

3.0 34 58.89-10° 24.38-10° 0.477
23 35 60.63-10° 14.30-10° 0.362
1.5 36 62.36-10° 21.33-10° 0.176
1.2 37 64.09-10° 10.67-10° 0.079
0.8 38 65.82-10° 7.59-10¢ -0.097
0.5 39 67.55-10° 2.13-10° -0.301

B coorBeTcTBHM ¢ M30TEPMOM MOBEPXHOCT-
HOTO HaTsDKeHus (puc. 1), mTOBepXHOCTHAs aK-
TUBHOCTh JKUAKOM (a3bl Oapasl cocTaBuia
11,67. B cpaBHeHHHU C APYyrUMHU MOJHCAXapU-
JaMu  (aJIbTMHATOM HaTpus, IOJIUTaJaKTypo-
HOBOH KHUCIJIOTOI), MOJEKYJbl KOTOPBIX ILIEIH-
KOM YXOIAT Ha MOBEPXHOCTH [6], aKTUBHOCTH
Oapzbl MeHee BbIpakeHa: MOHOMOJIEKYISIPHBIN
CJION Ha MOBEPXHOCTH BOABI popMuUpyeTcs npu
BBICOKMX KOHLEeHTpauusx. Crenyer yuecTs,
4yro Oapza, mpeacTaBiss coOOH MHOTOKOMIIO-
HEHTHYIO CUCTEMY, IOMMMO YMEHBIIEHHUS IIO-
BEPXHOCTH, MOXKET MOHU3UTH OBEPXHOCTHYIO
sHepruto ['mb6ca mnepepacnpeneneHueM pac-
TBOPEHHOTO BEIIECTBA MEXAY 00beMOM (a3bl
Y IOBEPXHOCTHBIM (ITOTPAaHUYHBIM) CIIOEM.

In accordance with the isotherm of super-
ficial tension (fig.1) surface activity of the
liquid phase of distillers grains amounted to
11.67. In comparison with other polysaccha-
rides (sodium alginate, polygalacturonic acid),
all molecules of which fully crop up to the sur-
face [6], distillers grains activity is less sig-
nified: monomolecular layer on the water sur-
face forms at high concentrations. It is worth
noting, that distillers grains being a multicom-

ponent system can lower the surface energy of
Gibbs by the distribution of the dissolved mat-
ter between the phase volume and superficial
(border layer).

4 5 6
C , MOTB/M°

Pucynok 1 — Hzomepma no6epxHocmHoz0 HAmMAHCeHUs 600HbIX PACMBEOPOE
HcuoKoul ¢hazvl 6aposvl
Figure 1 — Isotherm of the superficial tension of water solutions of the distillers
grains liquid phase
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BenuurHa OBEPXHOCTHOM  AKTHMBHOCTH
MEKTUHOB, BBIICTIEHHBIX U3 Oapibl, ONIPEIeIeH-
Has rpau4ecKuM METOJOM IO HU30TepMe IOo-
BEPXHOCTHOTO HaTsbKeHUs (puc. 2), cocTaBuia
7,54, uto B 2,5-8 pa3 mpeBOCXOAUT MOJOOHYIO
aKTUBHOCTBL CBEKJIOBUYHOI'O IIEKTHHA, HO B 1,5-
3 pa3a HWKE aKTMBHOCTH aJIbTMHATa HATpUs U
MIOJIMTAJIAKTypOHOBOM KucioThl [7]. CoracHo
N30TEPME, MOJIEKYJIBl UCCIIELYyEMBIX ITEKTHHOB
LIEJIMKOM YXOJSIT Ha [IOBEPXHOCTD.

80

G'IUE,H M

The quantity of surface activity of pectins,
isolated from distillers grains, determined with
the use of graphic method by the isotherm of su-
perficial tension (fig. 2), amounted to 7.52, which
is 2.5-8 times higher the similar activity of beet
bin pectin, but 1.5-3 times lower the activity of
sodium alginate and polygalacturonic acid [7].
According to isotherm, molecules of the pectins
under study fully crop up to the surface.

5 6 7 8 9 10
C, MOJIb/M°

Pucynok 2 — Hzomepma nogepxnocmmuozo HAmaxceHus 600HbIX PACHEOPOE NEKMUHO8,
6bLOC/ICHHBIX U3 MEepooil (hazvl Oapobl
Figure 2 — Isotherm of superficial tension of water solution of pectins,
isolated from distillers grains solid phase

Nzorepma ancopOuuu Gapast (puc. 3) cBu-
JICTEIILCTBYET O TOM, YTO OTPE30K OPAUHATHI OT
Hayajla 0Cel 110 MepecedyeHus ¢ MpsIMOM 4Hnc-
nenHo paseH 1/I" = 7,8 x104 m*/Mons, T.e. Be-
nmuunna I' | xmaxon ¢asel 6apapl cOCTaBIsSET
1,28 x10°° M0oJIB/M?, 4TO COITOCTABMMO C U3BECT-
HBIMH TIOJIMYPOHHUAMHU: aJbIHHATOM HATPHSI
(1,67%10° Monb/M?) M TOJIHUrATAKTYPOHOBOM
kucioToi (1,11 x107° moas/m?) [12]. Takum 00-
pas3oM, ¢ yBEIWYEHHEM KOHIICHTPAI[MH MEeKTH-
HOB B PacTBOPE YHCIIO MOJIEKYI, HAXOISAIIUXCS
B ITIOBEPXHOCTHOM CJIOE€, BO3pacTaeT. IT0 NpH-
BOJIMT B IIpejiesie K 00pa30BaHUIO Ha IPAaHUYHOM
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Isotherm of distillers grains adsorption (fig.
3) gives evidence about the fact that ordinate
section from the beginning of axes to the cross-
ing with a line is equal to 1/G_ = 7.8 x104 m?*/
mol, i.e. the G_ quantity of liquid phase of
distillers grains amounts to 1.28x10° mol/
m?, which is comparable to the known polyu-
ronides: sodium alginate (1.67x10° mol/m?)
and polygalacturonic acid (1.11*10° mol/m?)
[12]. Thus, together with pectins concentration
intensification in solution the number of mol-
ecules which are located at the superficial lay-
er is increased. This leads to the formation of
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MOBCPXHOCTHU HACBIIICHHOI'O MOHOMOJICKYJIAP-
HOIro aI[COp6HI/IOHHOFO CJIOSA, B KOTOPOM MOJIC-
KYJIbI IICKTUHOB IPCACIIbHO OPUCHTHUPOBAHBI.

1/T-107 M2 /moms

Lo
o
1

unsaturated monomolecular adsorption layer at
the border surface, where the pectins molecules
are oriented to the max.

6 i S 9
1/C,m*/Momb

Pucynok 3 — Hzomepma aocopouyuu ncuokoii pazvt 6apovt
Figure 3 — Adsorption isotherm of the liquid phase of distillers grains

N3otepma amcopbmuu mekTuHOB (puc. 4)
cBuzieTeNbCTByeT 0 3Hauenuu 1/, = 1,6x104
M*/MOIb, T.€. BennunHa I mekTrHOB Gapasl co-
craBisieT 6,25 x 107 Mosb/M?, 4TO B 4 pasa BbIIIIe
AQHAJIOTUYHOTO TIOKAa3aTess JJIs allbruHaTa Ha-
Tpus, B 7,5* paza — CBEKJIOBUYHOTO MEKTHHA,
B 5,6 pa3 — MoiUrajgakTypoOHOBOUM KUCIOTHI [7].
C pocTOM KOHUEHTpaluu NEKTUHOB B PacTBO-
pe 4YUCIO MOJIEKYJ, HAXOMASIIUXCS B IMOBEPX-
HOCTHOM CJIO€, YBEIUYMBAETCS, B pe3y/bTare
Yero Ha TPAHUYHOM MOBEPXHOCTH 00OpasyeTcs
HACHIIIICHHBI MOHOMOJIEKYJISIPHBIA a1copOIIn-
OHHBIN CJIOH, B KOTOPOM MOJIEKYJIbl IEKTHUHOB
MpeIeTIbHO OPUEHTHUPOBAHBI.

[Ipu nepexone UCTUHHBIN PACTBOP <= KOJUIO-
WIHBIN pacTBOP U3MEHSETCSI pa3Mep U YUCIIO KH-
HETHYECKU aKTHBHBIX YacTHI] (MOHOB, MOJIEKYII,
MHULIEIT), TO3TOMY Ha Ipauke 3aBUCUMOCTH «G
=1 (C)» (puc. 5) Habmomaercs Touka nznoma (Ig
C =0,12), orBeyaronasi KKM mekTHHOB B KHI-
Koit (haze Oapabl — 1,32 mons/M? (nim 0,22%).

Pectins adsorption isotherms (fig. 4) gives
evidence about the quantity 1/G_ = 1,6x104
m?/mol, i.e. quantity G of pectins amounts to
6.25 %10 mol/m?, which is 4 times higher the
similar index for sodium alginate, 7.5* times
higher than beet bin pectin, 5.6 times higher
than polygalacturonic acid [7]. The number of
molecules, which are located in the superficial
layer, increases together with pectins concen-
tration growth in the solution. As the result,
there was saturated monomolecular adsorption
layer forming, where pectin molecules were
oriented to the max.

After the original solution colloid < solution
pass, the size and number of kinetically active
particles (ions, molecules, micelles) changed,
therefore there is a salient point (Ig C=0.12) in
the dependency graph “c =1 (C)” (fig. 5), which
points out CCM of pectins in a liquid phase of
distillers grains — 1.32 mol/m? (or 0.22%)).

79



DOI: 10.19163/2307-9266-2016-4-1(14)-72-84 Dapmayus u papmaronoeua T. 4 Ne 1 (14), 2016

1074 M%/moms

'—||L|

30

0 ] ] ] l ] ] ] ] ] ]

02 04 06 08 10 12 14 16 1.8 20

. s
&M /HMOJTb

Pucynok 4 — Hzomepma aocopoyuu nekmuHnos, 6b10€/1eHHbIX U3 Meepooil ghazvt Gapovl
Figure 4 — Isotherm of adsorption of pectins, isolated from the solid phase of distillers grains
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Pucynok 5 — 3asucumocmo n0GepXHOCHHO20 HAMAIHCEHUS OM KOHUEHMPAUUU REKMUHOG
6 JHCUOKou paze dapowvt
Figure 5 — Dependency of the superficial tension on the pectins concentration
in a liquid phase of distillers grains
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Pucynok 6 — 3asucumocmp n0GePXHOCHIHO20 HAMAIHCEHUS OM KOHUEHMPAUUU REKMUHOG
Figure 6 — Dependency of the superficial tension on the pectins concentration

[1pu cMeneHnn paBHOBECHS B CUCTEME «HUC-
TUHHBIN PacTBOP <« KOJUIOUIHBIH PacTBOP» B
CTOpPOHY 00pa30BaHUS KOJJIOMTHOTO PacTBOpa
pasMep M YUCIIO KMHETUYECKH aKTUBHBIX Ya-
CTHI] U3MEHSETCS, O YeM Ha rpaduke 3aBHCH-
Moctu «c = f (C)» (puc. 6) CBHIETEIBCTBYET
touka uznoma (Ig C = 0,17), orpeuaromas KKM
nekTHHOB — 1,48 monb/M® (rmu 0,24%).

[IpoBeneHHBIE pacdeThl Pa3MEepOB MOJICKYIT
MEKTHHOB B HACHIIIEHHOM aJCOPOIIMOHHOM
CJIO€ TO3BOJIUIN TONYYUTh CIEIYIOIINE JaH-
HBIC:

—S=1/(6,02x10% moap"' x6,25 %10 MmoJB/
M%) = 2,658 x102° M2 (2,658 A?)

— m = 6,25x10° moas/M> x1650%x107 kr/
Moub = 1,031 x10* kr

— 1 = (6,25%10° monp/M?>*x1650x103 xr/
Moib) / 1,005 %103 xr/m* = 1,026 107 m (1026
A).

— V = 1,026x107 M x 2,658x10% M> =
2,727x107 m* (2727 A%)

— 1 =(2,658 %1020 M%/3,14) = 9,20 10" m
(0,920 A);

—d=21=1,84x10""m (1,840 A).

CpaBHEHHE TIEKTHHA W3 Oapipl C APYTUMH
MPUPOIHBIMU TIOTHCAaxapuaaMu [7], HCMONb-
3YEMbIMU B TCXHOJIOI'MH JICKAPCTBCHHBIX ITPC-
nmapatoB (Tabm. 2), moka3ajo, 4TO MOJIEKyJa
MEeKTUHA U3 Oap/bl B HACKHIIIEHHOM aJcOpPOIIN-

After the balance shift in the system “original
solution <> colloid solution” to the formation of
colloid solution the size and number of kinetical-
ly active particles changes, which is shown with
a salient point (Ig C = 0.17) in the dependency
graph “c = (C)” (fig. 6), which points out CCM
of pectins 1.48 mol/m? (or 0.24%).

The calculation of pectin molecules in the
saturated adsorption layer allowed obtaining
the following data:

—S=1/(6.02x1023 mol"' x6.25 %10 mol/
m?) = 2.658 X102 m? (2.658 A?)

— m = 6,25x10° mol/m2 x1650x10~ kg/
mol = 1.031x10* xr

—1=(6.25x10"° mol/m?*x1650 %107 kg/mol)
/1.005x10° kg/m* = 1.026x107 m (1026 A).

— V =1.026x107 m x 2.658x102° m? =
2.727x10% m?® (2727 A?)

—r="(2.658x102° m%3.14)=9.20x10"' m
(0.920 A);

—d=2r=1.84x10""m (1.840 A).

The comparison of pectin from distillers
grains with other natural polysaccharides [7],
which are used for drugs production (table 2),
has shown that pectin molecule from distillers
grain in saturated adsorption layer has less val-
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OHHOM CJIO€ UMEET MEHBIIINE 3HAYCHHUS TUIOIIA-
1, o0beMa, paanyca, JHaMeTpa MOMEPEIHOTO
CCUCHHsI, HO HAWOOJIbIIINE 3HAYCHUS MACCHI,
MPUXOASIICHCS Ha EIUHHIY TOBEPXHOCTH, U
JUTMHBI. YUYUTBIBasl JHAMETP TOp OMOJorude-
ckux MmeMOpaH (3,5+4)x10-10 m [7], uepe3 HUX
MOTYT TPOXOAHUTH U3 BCEX CPABHUBAEMBIX TIO-
JUYPOHUIOB MOJICKYJIBI TIEKTHHA W3 Oapsl U
aJIbIMHATa HATPUs, YTO B ONPE/ICICHHON Mepe
ONarompUsATCTBYEeT OMOJOTUYECKON JOCTYITHO-
CTH UCCIIETyeMOTO MEKTHHA.

ue of square, volume, radios, diameter of cross
section, but more value of mass on a unit of
surface and length. Considering the diameter
of biological membrane pores (3.5+4) %10 m
[7], from all the compared polyuronides only
molecules of pectin from distillers grains and
molecules of sodium alginate can pass through
them. This in some way favors the biological
availability of pectin under study.

Tabnuya 2 — Cpagnumenvnas XapaKkmepucmuKka noaucaxapuoos
no pazmepam moJeKyil 8 HACLUEeHHOM A0COPOUUOHHOM CTl0€e
Table 2 — Comparative characteristics of polysaccharides

by the molecule sizes in the saturated adsorption layer

M, kr/von / S, M? / m? m, Xr / kg [,Mm/m V, M/ m’ r,M/m d,Mm/m
kg/mol
[lextun u3 Gapssr: / Pectin from distillers grains:

1650-10° | 2.658-10% | 1.031:10* | 1.026:107 | 2727:107 | 09:10° | 18-107
CeexoBuuHbIH TIekTHH (T. KpacHomap): / Beet bin pectin (Krasnodar):

6570-10° | 19.9-10% | 0.547-10* | 0.538-:107 | 10.736:10%7 | 25.0:10" | 5.0-10"°
CeexoBuuHbli niektuH (r. Hanpuuk): / Beet bin pectin (Nalchik):

3200-10° | 1162:10%° | 0.046:10* | 0045107 | 5262:107 | 6.1:10"° | 12.2:10°

[onuranaktyponosas kuciota: / Polygalacturonic acid:
3000-10° | 1510 | 0333-10* | 0330107 | 4935107 | 22:101° | 44107
Anprusar Harpusi: / Sodium alginate:

89700-10° | 10-10® | 15.0-10* | 14.722:107 | 146.630:107 | 1.8:10° | 3.6:10"

BoiBoabl Conclusions

1. YcTaHOBIEHO NPOSBICHUE KUIKOW (a-
30/ TIIEHWYHOW TMOCIECITMPTOBOM Oap-
IBI, coepskariei 6,67 Moab/M> EKTHHOB,
MMOBEPXHOCTHO-aKTUBHBIX  CBOWCTB, Xa-
PAKTEPU3YIOIIUXCS TOBEPXHOCTHON aKTHB-
HocThIO 11,67, mpenenbHBIM MOBEPXHOCT-
HbIM H30BITKOM 1,28 X107 mons/m?, KKM
1,32 momw/m* (wiu 0,22%).

2. JloxazaHbl MOBEPXHOCTHO-AKTUBHBIE CBOW-
CTBa MEKTUHOB, BBIJEICHHBIX U3 TBEPIOM
(ha3bl MIIIEHUYHOU MOCIIECTUPTOBOM Oapabl:
MMOBEPXHOCTHASI aKTUBHOCTH 7,54, Ipeenb-
HBI TOBEPXHOCTHBIA H30BITOK 6,25%107
mois/M?, KKM 1,48 mons/m? (niam 0,24%).

3. ComnocTaBUMOCTh IO TMOBEPXHOCTHOM akK-
TUBHOCTH KHUJKOW (pa3bl MIIEHUYHON TO-
CJIECTIUPTOBOM OapAbl U MEKTHHOB, BHIJIC-
JICHHBIX U3 TBepAoH (asbl 3Toi Oapabl, ¢
MPUPOAHBIMH TIOJTHCaXapuaamMu (aJbruHa-
TOM HaTpHsl, MOJUTATAKTYPOHOBOM KHCIIO-
TOW, CBEKJIOBUYHBIM TEKTHHOM), CO37aeT
MEPCIEeKTUBY HMX (hapMaleBTUYECKOTO HC-
MOJIb30BaHUSI B TEXHOJOTUU JIEKAPCTBEH-
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1. We have established the manifestation of
the liquid phase of wheat distillers grains,
which contained 6.67 mol/m*® of pectins,
surface-active properties which were char-
acterized by the surface activity 11.67, max-
imum superficial excess 1.28 10 mol/m?,
CCM 1.32 mol/m® (or 0.22%).

2. We have established surface-active proper-
ties of pectins, isolated from the solid phase
of wheat distillers grains: surface activity
7.54, maximum superficial excess 6.25 %10
mol/m?, CCM 1.48 mol/m? (or 0.24%).

3. Comparability by the surface activity of the
liquid phase of wheat distillers grains and
pectins, isolated from the solid phase of
these distillers grains with natural polysac-
charides (sodium alginate, polygalacturonic
acid, beet bin pectin) creates a prospect of
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HBIX IIPENapaToB B KAYECTBE BCIIOMOIaTellb-
HBIX CPEJICTB.

OmnpeneneHbl pa3Mepsl MOJIEKYTT TIEKTHHOB
u3 TBepAou (a3el Oapasl B HACKHIIICHHOM
a7IcOpOLIMOHHOM CJI0€, OTJIMYaroIuecs: OT
W3BECTHBIX MOJUCAXapPUI0B MEHbILEH III0-
mazgsio (2,658 A?), pamuycom (0,920 A),
auameTpoM rnonepeuHoro ceuenus (1,840
A) n o6semom (2727 A3) npu 6onbieii Mac-
ce Ha enunmiry nosepxHoctu (1,031x10*
kr) u mHe (1026 A). ITonydenHsie naH-
Hble ONarompUsATCTBYIOT OHOJIOTHYECKOM
JOCTYITHOCTH U3yYEHHOTO MEKTHHA.
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their pharmaceutical use in drugs technolo-
gy as auxiliary agents.

. We have determined the sizes of pectin

molecules from the solid phase of distill-
ers grains in the saturated adsorption layer,
which differs from the known polysaccha-
rides by their less square (2.658 A2), radius
(0.920 A) with more weight on the square
unit (1.031x10* kg) and length (1026 A).
The data obtained favor the biological avail-
ability of the studied pectin.
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ONPELENEHUE PYTUHA B IUCTbAX UBbI TPEXTbIYUHKOBOM
METOAOM NNAHAPHON XPOMATOTPA®UM

E.I' Cannuxosa, T./l. Me3enosa

Iamueopcxuii meouxo-papmayesmuuecxkuti uncmumym — ¢unuan I’ 50OY BIIO Borel MY
Munszopasa Poccuu, . [lamuzopck

DETERMINATION OF RUTIN IN LEAVES OF SALIX TRIANDRA USING
THE METHOD OF PLANAR CHROMATOGRAPHY

E.G. Sannikova, T.D. Mezenova

Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State Medical
University of the Ministry of Health of Russia, Pyatigorsk
E-mail: mezenova@yandex.ru

Lenbro nccienoBanus sSBISIETCS pa3padboTKa
METOJMKH HJICHTU(PUKAIMA H KOJUYCCTBEH-
HOTO OIpENENICHUs] PyTUHA B JIUCTHSIX HBBI
TpéxThiunHKOBOM (Salix triandra L.) metomom
TOHKOCJIOWHOW xpomarorpadun. [{udpoByro
00paboTKy XpoMarorpaMMm OCYIIECTBISUIA C
IIOMOIIBIO KOMIIBIOTEPHOM Iporpammel «Bu-
neopgeacuromerp Sorbfily (. Kpacnomap).
Jns  xpoMarorpaupoBaHUsl  UCIOJIB30BAIN
rractiHKA Mapku «Sorbfily I[ITCX-I1-A-YO,
nofBrkHasS (aza: H-OyTaHON-JIEsHAs YKCYyC-
Hasg kuciora-sopa (4:1:1). Jlerexkrupytromuii
peareHT — mapbl aMMuaka. PyTuH nposBiseTcs
B BHe IsaTeH xénroro mneera ¢ Rf 0,64+0,02.
[Ipenen obOnapyxenust 0,5 Mkr/mxin. Ypas-
HeHue perpeccun umeer Bua: S=4,75.103 m.
ConepkaHue pyTHHA B JIUCTHSIX WUBBI TPEXTHI-
YUHKOBOW, ONIPEACIEHHOE JAHHON METOIUKOM,
coctaBwio 1,81+0,06% B mepecuére Ha BO3-
IYIOIHO CyXO€ ChIpbE (OTHOCHTENIBHOE CTaH-
naptHoe otkiioHeHue RSD%=2,5%; morper-
HocTh omnpenenenusi E=3,12%). Metoauka
YyBCTBUTEIbHA, JIMHEIHA, NMEET HEOONIBIIYIO
MOTPEUIHOCTh, HE TPEeOyeT MCIIOIB30BAHUS JI0-
pOTOCTOAIIEH anmnaparypsl.

KiroueBble cj0Ba: pyTHH, JUCTBS WBBI
TpéxThiunHKOBOM (Salix triandra L.), TOH-
KOCIIOoWHasi XxpoMarorpadus, WACHTU(DUKAIMS,
KOJIMYECTBEHHOE orperenenue, «Buneonencu-
ToMeTp Sorbfily.

The aim of the study is to develop new
methods of identification and quantitative de-
termination of rutin in the leaves of Salix tri-
andra L. with thin-layer chromatography. The
digital processing of the chromatograms was
performed using «Sorbfil Videodensitometer»
computer program (Krasnodar). For the chro-
matography analysis we used plates «Sorbfil»
PTSH-P-A-UV, mobile phase: n-butanol-gla-
cial acetic acid-water (4:1:1), detecting re-
agent — ammonia vapors. The rutin is detected
as yellow spots with Rf 0.64+0.02. The detec-
tion limit is 0.5 pg/ul. The regression equation
has the form: S=4.75x103 m. With the use of
this method we found that the composition
of rutin in leaves of Salix triandra was in the
range 1.814+0.06% on the air-dry raw material
(relative standard deviation RSD%=2.5%; the
measurement error E=3.12%). The method is
sensitive, linear, has a small error, and does not
require expensive equipment.

Keywords: rutin, leaves of willow trian-
dra (Salix triandra L.),thin-layer chromatogra-
phy, identification, quantitative determination,
«Videodensitometry Sorbfil».
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WBa TpexthrunnkoBas (Salix triandra L.) mm-
poko pacnpoctpaneHa Ha CesepHom Kaskase.
SIBnsieTCsl BHICOKUM OBICTPOPACTYILIUM KyCTap-
HUKOM WJIM HEOOJBIIIMM JIepeBLEM 10 5 — 6 M
BBICOTOM. OTIMYAaeTCsl PACKUTUCTON TYCTOU
KPOHOM, JJTUHHBIMH TMPYTOBUIHBIMU KEITOBA-
TO-3€JICHBIMA TI00€TaMH ¥ MUHAAJICBUIHBIMU
mucThbsiMu [3]. VIBa TpeXThIMMHKOBAsI OTHOCUTCS
K cekuun Amygdalinae, koTopas xapakTepu3sy-
€TCsl HAJIMYMEM PYTHHA, COAEpXaHHUE KOTOpO-
ro B JUCThAX Aocturaet 5%. PyTun sBusercs
crnenuUYHbIM Uil TakcOHa TaHHOM CEeKIUU
uBkbI [2]. KonnuecTBeHHOE onpesiesieHre pyTHHA
B JIUCTHSIX MBBI TPEXTHIYMHKOBOM (Salix triandra
L.) npoBomuiocs B 60-e ronsl XX Beka Xpoma-
TOCHEKTPO(OTOMETPHYECKIM METOZIOM, KOTO-
pBIiA TpeOOBANl IITUTEILHOW MPOOOIIOITOTOBKH.
B nHacrosmee Bpemsi omucaHbl JOCTYIIHBIE U
IIPOCTBIE METO/IbI ONIPEEIICHUS PyTUHA B PaCTH-
TEJILHOM ChIphe. OHAKO B JTUCTHAX HMBBI TPEX-
TBIYMHKOBOM [0 HACTOSIIETO BPEMEHU TaKHUe
OTIpeJIeJIEHUs] HE MPOBOJIMIINCE. Y UUTHIBAsA, YTO
JIMCTBSI BBl TPEXTHIYMHKOBOM COflepsKaT 3HAYH-
TEJIbHOE KOJIMYECTBO PYTHHA U MOTYT CIYXKHTh
MOTEHIMAJIbHBIM ChIPbEM JIJISl CO3/IaHUS JIeKap-
CTBEHHBIX CPEJICTB HAa UX OCHOBE, aKTyaJbHbIM
ABJISIETCS] pa3paboTKa METOJMKH aHaIu3a PyTH-
Ha B JINCThSIX UBBI TPEXTHIUMHKOBOW Ooee co-
BEPIICHHBIM U HaJI&KHBIM METO/IOM aHaIn3a.

Hens paboTel — pa3paboTKa METOAMKHU
UACHTU(PUKAIIMY U KOJIMYECTBEHHOTO OIpejie-
JICHHsI PyTHHA B TUCTHSIX UBBI TPEXTHIUNHKOBON
METOJIOM BBICOKOA(P(PEKTUBHON TOHKOCIOWHON
Xpomatorpadumu.

Jlis monmydeHus: U3BICUEHUST UCTIONbh30BAIN
pasHbIe CIIOCOOBbI.

Cnoco6 1. HaBecky chIpbsi Maccoil OKOJIO
3,0 r (TOYHas HaBecKa) MOMEILIAIOT B KOJIOY
BMecTuMOCThIO 100,0 Mt co oM, mprbaB-
0T 50 mu cniupra stunoBoro 70%. Hacra-
uBatoT 30 MUH NpU KOMHATHOM Temmeparype,
3aTeM HarpeBaloT Ha KUIISIICH BOISIHON OaHe B
K0J10€ ¢ 0OpaTHBIM XOJIONUIBHUKOM B TEUECHUE
2 yacos. IlomyueHHoe u3BieueHue (GUIBTPY-
10T 4epe3 OyMakHbI QUIBTP B MEPHYIO KOJIOY
BMECTUMOCTBIO 50 MII, TOBOIST CIUPTOM JO
METKH, XOPOILIO MEPEMEIINBAIOT.

Crioco6 2. HaBecky cbIpbst Maccoii okono 3,0
r (ToyHas HaBecka) oOpadaTkIBalOT XJI0podop-
MOM IIpU KOMHATHOM Temmeparype (3 pasza 1mo
50 mut) uia ynaneHus TUNno(GUIBHBIX BEIICCTB.
XnopoopMm OTGUIABTPOBHIBAIOT, ChIPLE MOJCY-
IIMBAIOT B TeUCHUE |5 MUH B BBITSDKHOM IIIKa-
¢y M KOJMYECTBEHHO TEPEHOCAT B KOJOy CO
oM BMECTUMOCTBIO 250 M, mpuOaBistoT
50 mn cnmpra 3trnoBoro 70% u HarpeBaroT Ha
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Salix triandra L. is widely spread in the North
Caucasus. It is a tall growing shrub or a small tree
from 5 to 6 meters. Salix triandra has a spreading
dense crown, long yellow-green shoots and long
leaves [3]. Salix triandra refers to section Amyg-
dalinae. The plants in this section contain rutin in
leaves up to 5%. Rutin is a specific for a taxon of
this section of willow [2]. Quantitative determina-
tion of rutin in leaves of Salix triandra was carried
out 60’s of the twentieth century by the chromato-
spectro-photometry. This method required a long
preparation of the analyte. Nowadays literature
describes available and simple methods for the
determination of rutin in plant materials are. The
rutin analysis in the leaves of Salix triandra was
not described. The leaves of Salix triandra can be
a potential raw material for the creation of drugs.
The development of improved and reliable ana-
lytical methods of rutin analysis in leaves of Salix
triandra remains actual.

The aim of this work is to develop methods
for identification and quantitative determina-
tion of rutin in the leaves of Salix triandra by
using high performance thin-layered chroma-
tography.

To obtain the extract from leaves we used
different methods.

Method 1. The raw material (equals 3.0 g)
(accurately weighed) was placed in a 100 ml
conical flask, then added 50 ml of ethanol (70%)
and left for 30 minutes at r.t. Then the flask was
connected with reflux condenser, placed in a
boiling water bath and since that moment was
heated for 2 hours. The obtained extract was fil-
tered through a paper filter into volumetric 50
ml flask, adjusted with alcohol to the mark and
mixed well.

Method 2. The raw material (equals 3.0 g)
(accurately weighed) is treated with chloro-
form at room temperature (3 timesx50 ml) to
remove lipophilic substances. The chloroform
is filtered, raw materials is dried in a laboratory
fume hood for 15 minutes and transferred quan-
titatively into a 250 ml flask. Added 50 ml of
ethanol (70%) and connected with reflux con-
denser, placed in a boiling water bath and since
that moment heated for 2 hours. The obtained
extract was filtered through a paper filter into
volumetric 50 ml flask, adjusted with alcohol to
the mark and mixed well.
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KUTIAIIEH BOASIHOM OaHe ¢ 00paTHBIM XOIOIUITb-
HUKOM B TedeHue 2 4yacoB. [lomydyeHHoe u3Bie-
YyeHHe (QUIBTPYIOT Yepe3 OyMakHbIH (UIBTP B
MEpHYIO KOJI0y BMECTUMOCTBIO 50 MII, TOBOJSAT
CIIUPTOM IO METKH, XOPOIIO ITEPEMEITHBAIOT.

[IpurotoBnenne pacTBopa  CTaHIAPTHOTO
obpazma (CO) pyruna: 0,1 r pyruna (OC 42-
2508-96) (TouHas HaBecka), MPEIBAPUTEIHHO
BbICYlLIEHHOrO nipu temmneparype 130-135 °C B
TEYEHUE 3 4acoB, MOMEUIAIM B MEPHYIO KOJIOY
BMectuMocThio 100,0 M, pacTBOpsuid B CIIUp-
TE TUIIOBOM 95% Ipu HarpeBaHUM Ha BOJSTHOU
Oane. PacTBOp oxJakianu 10 KOMHATHOU TeMIIe-
paTtypbl U TOBOJMJIM CIIMPTOM PAcTBOP 10 METKH.
Konuenrparus pytuna B pactsope 1,0 MKI/MKII.

Jns uaeHTUGUKAIMA U KOJTHMYECTBEHHOTO
oTpeieNIeHUs UCTI0Ib30BaId METO TOHKOCIIOMN-
HOW Xpomarorpaduu ¢ JAEHCUTOMETPHUUECKOU
perucTpanyei aHaIuTHIECKOTO CUTHAA. Xpo-
MatorpadupoBaHye MPOBOAMIIN Ha IJIACTHHKAX
Mmapku «Sorbfil» [ITCX-II-A-Y® (r. Kpacho-
nap) pazmepom 10x15 cM. B kauecTBe moaBuxk-
HOM (a3pl HCMONB30BaM CHUCTEMY H-OyTa-
HOJI-JIE[isiHAasl yKCycHasi kuciora-Boja (4:1:1).
Bricota monsema pactBoputens 9 cm. Jlerek-
TUPOBaHUE MPOBOIWIN MTAPaMHU aMMHUAKA.

Ha muauio crapra xpomartorpadudeckoin
IUTACTUHKH IimHO#M 15 cm manocumu 1,0; 2,0;
3,0; 4,0; 5,0 mxn pactBopa CO (conepxanue py-
taHa — 1,0; 2,0; 3,0; 4,0; 5,0 MKT COOTBETCTBEH-
HO). Ha 37011 e rmacTuake 0003Hava M 4eThIpe
JIMHUM KOHTPOJIBHBIX TPEKOB, HA KOTOPbIE HAHO-
CHJIM CIIMPTOBBIC M3BJICYCHUS U3 JIUCTHEB WBBI
oosemom 2,0; 3,0; 4,0; 5,0 mxu. ITpoOs1 HaHOCH-
v nipu nomoiy Mukpoumnpuna MII-10 (arar).
[TnacTuHKM OMeNay B KaMepy sl XpoMaTo-
rpadupoBanus oobemom 2000 cMm’, HACBHIIICH-
HYIO TTapaM¥ PacTBOPUTENSI B TeueHue vaca. [1o-
clle TOoJbeMa PACTBOPUTENS HAa HEOOXOTUMBII
YPOBEHb TUIACTHHKH BHIHIMAJIH, BHICYIIIUBAIIN B
BBITSDKHOM ITKa)y MpHU KOMHATHOW TEMITepaTy-
pe 1o yaaneHus napoB pactBopurens. Ha mna-
CTUHKE TOSBISIOTCS IIITHA XKENTOrO 1BeTa. J{ns
YCHJICHUS OKPACKH ITACTHHKY JepIKalli HaJl Ta-
pamu aMMHaKa KOHIIEHTPUPOBAHHOTO.

Jlanee TJIaCTUHKHM CKaHUPOBAJHU MPH TTOMO-
M 1otanmeTHoro ckanepa «HP Scanjet 3670»
(pasperenue 100 dpi) 1 oCyIIeCTBISIN UX LU ]-
POBYIO 00pabOTKY C TMOMOIIBIO KOMITBIOTEPHOM
nporpamMmbl  «Buneonencutomerp Sorbfil» (T
Kpacnonap). KonnyectBeHHOE onpeznencHue
MIPOBOJIMIIM METOJIOM a0CONIFOTHOM KaIMOpPOBKU
(BHENIHETO CTaHIApTa) MO TPATYUPOBOUYHOMY
rpaguKy 3aBUCMMOCTH «Macca BeIleCTBa — II0-
a]p NUKay (JuHelHas annpokcumanus). Cra-
TUCTUYECKass 00pabOTKa pe3ynbTaToB MPOBOAM-

Preparation of the reference solution (RS)
rutin: 0.1 g rutin (Pharmacopoeia article 42-
2508-96) (accurately weighed) was placed into
a volumetric 100 ml flask, dissolved in ethanol
(95%) at heating on water bath. The solution
was cooled to r.t. and adjusted to the mark with
ethanol. The concentration of rutin in a solution
1.0 pg/pcl.

To identify and quantify we used thin-layer
chromatography with registration of analytical
signal by densitometry. We used «Sorbfil»
PTLC-P-A-UV plates 10x15 cm. For the mobile
phase we used n-butanol glacial acetic acid-
water system (4:1:1). The total distance from
start to finish line is 9 cm. The stains detection
was performed with ammonia vapors.

We put on the start line (on the side 15
cm width) several samples of rutin RS 1.0;
2.0; 3.0; 4.0; 5.0 pl with corresponding rutin
consentration equals 1.0; 2.0; 3.0; 4.0; 5.0
ug/ul. Between the samples on the start line
we put samples of alcoholic willow extract
from leaves equals 2.0; 3.0; 4.0; 5.0 ul. The
samples were applied using a microsyringe
MSH-10 (Agate). The plates were placed in
chromatography chamber capacity 2000 cm3.
After finishing of the chromatography process
from chromatography chamber the plate was
removed, dried in a laboratory fume hood
at r.t. until all solvent vapors removed. We
observed yellow stains on the dried plate. To
enhance the color of the stains we put plate into
concentrated ammonia vapors. The plates were
scanned using a flatbed scanner «HP Scanjet
3670» (resolution 100 dpi), and their digital
processing carried out by the computer program
«video-densitometry  Sorbfil»  (Krasnodar).
Quantitative determination was performed by
absolute calibration (external standard) for the
calibration curve «mass of matter — the area of
the peak» (the linear approximation). Statistical
analysis was performed in accordance with
the General Pharmacopoeia article «Statistical
analysis of the results of the experiment of
chemical and biological testing». [1]
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nach B coorBeTcTBUU ¢ ODC «Craructuyeckas
00paboTKa pe3yyIbTaTOB XUMUYECKOTO IKCIIEPU-
MEHTa ¥ OMOJIOTUYECKUX UCTIBITaHU [ 1].

Ha Tpekax KOHTpPOJIBHOTO OOpa3ia BHU3Y-
albHO OOHApYKUBAJIKUCh MSATHA KENTOTO I[BETA
¢ Rf(0,64+0,02), uTo COOTBETCTBYET OKpACKE U
Rf crangaprabix 00pasnos. Ha onudposanHoit
XpoOMaTorpaMMe CHUPTOBOTO H3BJICEUEHUS IIO-
SIBIISIETCS TUK, COOTBETCTBYIOIIMIA TUKaM CTaH-
JapTHBIX 00pa3IoB pyTuHa (puc. 1).

D¢ dexkTuBHOCTH TIaCTUHKHU 0Ko10 2000 Te-
opetndeckux Tapenok (N).

[Ipenen obnapyxenus (I10) cocrasnger 0,5
MKT.

I'pagyupoBouHbIi rpag UK pyTHHA IPUBEAEH
Ha PUCYHKE 2.

YpaBHeHHe perpeccun U KodpPUImeHT Kop-
pensiiiui ObUTM PacCUMTAHBI B DIIEKTPOHHBIX
tabmuiax Microsoft Excel. YpaBaenue perpec-
CUM UMEET BUJI:

S = 4,75%10° m (cBOOOIHBIN YJIEH «a» He-
3HAYUM).

On the control sample tracks we visually
detected yellow stains Rf (0.64 = 0.02) for all
concentration. This correlates with color and Rf
for standard samples. On the chromatogram of
the alcohol willow extract we detected a peak
corresponding to the peaks rutin of standard
samples (Fig. 1).

Plate efficiency is about 2000 theoretical
plates.

The limit of detection is 0.5 pg.

Rutin calibration curve is shown in Fig.

The regression equation and the correlation
coefficient were calculated in the Microsoft Ex-
cel. The regression equation is:

S = 4.75x10° m (free term «a» is insignifi-
cant).

By using a thin-layer chromatography we
carried out quantitative determination of rutin

1300
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800

Brightness

T e

03 08 10

Pucynok 1 — Ouyughposannas xpomamozpamma cnupmoeozo uzeneuenus (2)
u CO pymuna (1-3 mxe/mkn; 3-4 mke/mxn; 4-5 mxe/mxn)
Figure 1 — Chromatogram of the alcohol extract (2) and rutin RS

(1-3 pg/ul, 3-4 pg/pl, 4-5 pg/ul)

JlaHHOM METOMKON OBIJIO MPOBEIEHO KOJIH-
YECTBEHHOE ONPEIEICHUE PyTHHA B JIMCTHAX
UBBl TPEXTHIYMHKOBOU. Pesynbrarsl Hccieno-
BAHUI B MEPECUETE HA BO3AYIIHO CYXO€ ChIPhE
npuBeeHbI B TabmuIe 1.

W3Bneuenue pyTuHa U3 00€3KUPEHHOTO ChI-
pbs Hanboree 3PPEKTUBHO.
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in leaves of Salix triandra. The research results
for air-dry raw materials are shown in Table 1.

The extraction of rutin from skimmed raw
materials most effectively.
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Figure 2 — The calibration of rutin
* Standards
* Samples
--- Approximation
Tabnuya 1 — Pe3ynomamul KOJIUu4eCmeeHHO20 onpedeieHus pymuHa
6 TUCMBAX UBHL MPEXMBIYUHKOGOU
Table 1 — Results of quantitative determination of rutin in leaves of Salix triandra
Merponoruueckue Mertponoruyeckue
Conepxanue, % Conepxanue, %
(cmtoco6 1) / Content, % xap aKTepHC.mKH/ (crmoco6 2) / Content, % XapaKTEPHCTHIH /
(method 1) Metrolog.lc.al (method 2) Metrolog1cgl
characteristics characteristics
1.22 ch= 1.2 1.85 ch= 1.81
1.17 SD =0.01 1.82 SD =0.02
1.20 RSD% =2.2% 1.86 RSD% =2.5%
1.19 AX =0,033 1.77 AX =0,06
1.24 E=2,8% 1.76 E=3,12%
BoiBoabl Conclusions
1. Tlpemnoxen >ddexruBHbIi, BbicOKOUyBcTBU- 1. We propose reliable method of qualitative
TEJBHBIA METOI KAYECTBEHHOIO W KOJIMYe- and quantitative determination of rutin in
CTBEHHOI'O OIPE/IETICHNS pPyTHHA B PACTUTENb- the plant material. The method does not re-
HOM ChIpbe. MeTop He TpeOyeT NCTIONTb30BaHuUS quire the use of complex high-cost equip-
CJIOKHOTO JIOPOTOCTOSILIEr0 000PY/IOBaHUSL. ment.
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2. Haubonee monHoe M3BIEUEHHE PYTHHA U3
JUCTHEB IIPOUCXOJUT C HCIOJIb30BAHUEM
cnocoba 2 u3 00e3KUPEeHHOro ChIphbs. Pe-
3yAbTaThl 3HAYMMO OTIMYAIOTCS (t-KpHTe-
puii — 25,7t . —2,3).

3. CogepkaHue pyTHHA B JTUCTBAX UBBI TPEX-
TBIYMHKOBOH, OIPEIEIEHHOE JAHHOU METO-
nukoit, coctaBuiio 1,81+0,06% B nepecuére
Ha BO3AYILIHO CYXO€ ChIPBE.
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2. The most complete rutin recovery occurs
from leaves by the method 2. The results are
significantly different (t_ —25.7;t  —2.3).

3. 3. The content of rutin in the leaves of Salix
triandra, performed by described procedure,
was 1.81 + 0.06% for air dry raw materials
and equals 1.91+0.06% at taking into ac-
count the moisture content of raw materials
(5%).
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POJiIb U MECTO UHTEPAKTUBHbIX METOA 0B
NMPU NOATOTOBKE CNELLMANTUCTOB B OBJZIACTU DPAPMALUNU

A.B. Kpukoea, T.A. Anawenxosa, H.A. Ilasawuenxosa, T.B. Huxonaesa, B.M. 3aiiyesa

Cmonenckuii 2ocyoapcmeenHvlli Meouyunckutl ynusepcumem, 2. CMONEHCK

POTENTIALS OF INTERACTIVE TEACHING TECHNIQUES
TO TRAIN EXPERTS IN PHARMACY

A.V. Krikova, T.V. Anashchenkova, N.A. Pavlyutchenkova, T.V. Nikolaeva, V.M. Zaytseva

Smolensk State Medical University, Smolensk
E-mail: anna.krikova@mail.ru

B coBpemeHHOM 00pa3oBaTeIbHOM MPOIIECCe
BbICHIEH IIKOJIbI IIUPOKO IIPUMEHSIOTCSI UHTEPAK-
THBHBIC METOJIbI OOYYEHHUSI, BHEIPEHHE KOTOPHIX
SIBIIICTCS OJHUM M3 Ba)KHEHIIMX HalpaBJICHUN
COBEPILECHCTBOBAHMS MOATOTOBKH KB (DUIIPO-
BaHHBIX CIICIMAIMCTOB, B TOM YHCIIe B 00JacTH
¢bapmarmu. B craree npencTaBieHbl pe3ylibTaThl
aHaJIM3a METOAMK IIPOBEACHUS 3aHATUI 110 TeMa-
THYECKUM IUIAaHaM JUCIMIUIMH Kadenpbl yrpas-
JeHus U SKOHOMUKH (apmanun CMOIEHCKOTo
TOCYapCTBEHHOIO MEIUIMHCKOIO YHUBEPCUTE-
Ta, a TAKKe U3yUYeHNe MHEHUH IoTpeduTeneit 00-
pa3oBaresbHOro Iporecca (CTyIeHTOB 5 Kypca
o4HOM (hopMbl OOydeHHs). YCTaHOBJIEHA OCBe-
JIOMJIEHHOCTB 00YYalOIIMXCS O CYITHOCTHU U POJIH
OT/ZIEJIbHBIX MHTEPAKTUBHBIX METOJOB, a TaKKe
UX 3aUHTEPECOBAHHOCTb B NPUMEHEHUU HHHO-
BAaIMOHHBIX ()OpM OOyUCHUS N0 CHEHATBHOCTH
«®Papmanus», ormeueHHass B 93,3% ciryuaes.
IlomquepkHyTa 3HAYUMOCTb IPUMEHEHHUS TaKOU
(bopMBbI 00pa30BaTENHFHOIO MpoIecca B PEICHUN
NpOOJIEMHBIX CUTYallMii B PEalbHOM IMpaKTuye-
cKoit aesitenbHOCTH (1711 86,7% 0oOydarormxcs).

KiroueBblie cjioBa: MHTEPAKTUBHBIC METO-
Ib1, (hapMartus, METUITTHCKUH BY3, O0yJarOIIH-
€csl, IPeroaBaTeb.

B nacrosiiee Bpemsi B CBsI3U C BU3yaJln3ali-
el mpenoaBaHys B METUIIMHCKUX U (hapMarieB-
THYECKHX By3aX BO3PACTACT POJIb BHEAPEHUS U
IIMPOKOTO MPUMEHEHHS UHTEPAKTUBHBIX (popM
oOyueHusi. B coBpeMeHHBIX MeToAMKax o0Opa-

Various interactive teaching methods and
techniques are extensively used in modern
higher schools. Their implementation is con-
sidered to be one of the most significant and
efficient ways to improve quality of pharma-
ceutical professional training. Efficiency of
these interactive techniques applied at the De-
partment of Economics and Management of
Pharmaceutical Business of Smolensk State
Medical University has been comprehensively
investigated and assessed. Obtained results are
presented in the paper, as well as students’ sur-
vey data as consumers of educational services.
Fifth year full-time students were involved
into the study. Students’ awareness on poten-
tials and significance of applied interactive
teaching methods, as well as their interest in
innovative forms to gain professional knowl-
edge comprised 93.3%. Potentials of interac-
tive techniques to teach students to deal with
a diversity of real life practical professional
tasks and problems are particularly empha-
sized in the study (86.7% students).

Keywords: interactive methods, pharmacy,
medical school, students, teacher.

Nowadays, significance of interactive meth-
ods of teaching is more clearly realized by uni-
versity communities due to active demand for
highly qualified medical and pharmaceutical
professionals. Both high professional compe-
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30BaTeIBHOIO Mpolecca Ui MpernojaBarelis
HEIOCTaTOYHO OBITh TOJBKO KOMIIETEHTHBIM B
CBOEH CIEUAIBHOCTH, HO elle HEOOXOIUMBIM
SBJISICTCS. OCBEJOMIIEHHOCTh B OOJIACTH OCHOB-
HBIX METOAMYECKUX WHHOBALMI U yMEHHUE pe-
aln30BaTh MX HA NpakTuke. VHTepakTUBHOE
oOyueHue mnomoraer oOyuarommmcsi 3hdek-
TUBHEE yCBauBaTh y4eOHBIN MaTepHal, GopMu-
poBaTh CBOE MHEHHE, JKU3HEHHBIE U Tpodec-
CHOHAJIbHBIE HAaBBIKHM, YTO B MTOTE NPHBOAUT
K TIOATOTOBKE BBICOKOKBAIM(PHUIIMPOBAHHBIX
cneuuanuctoB. CreneHb 3¢pHeKkTuBHOCTH MpH-
MEHEHHS MHTEPAKTUBHBIX METOJIOB HANPSIMYIO
3aBUCUT OT MOPAJIbHO-3THUECKUX KayecTB Ca-
MOTO MpernojaBarelis, ero KOMMYHHUKATHBHbBIX
cnocoOHoctel. Ilemaror BeICTymaeT «peryins-
TOPOM» JTHAJIOTOBOTO OOy4YEHUsI, B XOZE KOTO-
POTO OCYIIECTBISETCS B3aUMOJICHCTBUE MEXKITY
CTyJCHTaMH U IPEINoJaBaTesieM, a TAKKE MEX-
1y camMmuMu oOyyvarouumucs [1, 3, 6].

B kadyecTBe MarepHaaoB HCIOIH30BAHBI Te-
MaTUYeCKHe IIaHbl 00yJaromuxcs Ha Kadeape
yHOpaBJIeHUs] U 3KOHOMUKH (hapmanuu ¢dapma-
LeBTHYeCKOro (akynasrera CMOJIEHCKOTO To-
CYIapCTBEHHOTO MEJIUIIMHCKOTO YHHUBEPCUTETA
[0 JUCLUIUIMHAM «YIpPaBJIeHHWE U SKOHOMHKA
bapmanuny», «Meaunuackoe U (hapmareBTH-
geckoe ToBapoBeaeHue», «KoHdmukTonorus
B aNTEYHBIX OpTraHM3aLUAX», «DapMaKodIKo-
HOMUKA U (apMaKodMUIEMHOJIOTUSN», a TaKXKe
aHKeTa A oOydarouuxcs, cocrosduias nz 12
BONPOCOB. B aHKeTMPOBAHWUU NPUHSIM Yyda-
CTHE CTYAEHTBHI 5 Kypca (apMareBTHUeCKOro
¢axynbreTa 04HOM Gopmbl 00yuerus (94% o6-
eI YUCTIEHHOCTH Kypca).

WuTepakTHBHBIE METOJBI TIONYYMIH ITUPO-
KO€ pacrpoCTpaHEHUE MPH MOATOTOBKE ClleLna-
JMCTOB B 00nacTu papmanuu. VIHTepakTUBHBIE
¢dopmbl 00y4YeHHsI YCHEUIHO peasu3yloTcs Ha
Kadeape yrnpaBiaeHHUs U S5KOHOMHUKH (apMaruu
CMOJNIEHCKOTO TOCYJapCTBEHHOTO METUITHHCKO-
rO YHUBEpCUTETa. AHKETHPOBAHHE MO3BOJIHIIO
YCTaHOBHTH, YTO TI0O MHEHHUIO BCEX CTYICHTOB
(100% ompoIIeHHBIX) aKTUBHOE B3aMMOJACH-
CTBHE MperojaBaTess ¢ 00yyaroluMuUcs U Mo-
CIIEIHUX YT C JAPYroM SsBIseTcs Haubosee
3¢ peKTUBHBIM B 00pa30BaTeIbHOM IIpolecce
1 93,3% pecrioHeHTaM IOMOTaeT B YCBOEHUU
yueOHOoro Matepuana. Mcmonb3oBaHWe HHTe-
PaKTUBHBIX METOJIOB OOyUYE€HMsI IIPU U3yYEHHUU
OTAEIbHBIX pa3leioB TUCHMIUIMH OTMETHIN
60% OmpOIIECHHBIX.

Jlnist perieHust y4eOHbIX M BOCIIMTATENbHBIX
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tence and skills in innovative teaching tech-
niques are of great importance as well as uni-
versity teachers’ abilities to provide their proper
planning and efficient implementation into
practice. First, interactive techniques can help
students to absorb professional material more
efficiently as well as develop both students’
professional thinking and abilities to solve real
life professional problems. Secondly, they ulti-
mately contribute to efficient training of highly
qualified specialists. Effectiveness of the in-
teractive methods is sure to depend on moral
and ethical features of a teacher him\herself as
well as his\her communicative skills. Universi-
ty teachers act as «regulators» in the dialogue
instruction during which interaction of students
and teachers, as well as in the students’ group
occurs [1, 3, 6].

Curricula and didactic plans developed at
the Department of Management and Econom-
ics in Pharmaceutical Business of the Faculty of
Pharmacy of Smolensk State Medical Univer-
sity have been analyzed. The subjects analyzed
were «Management and Economics of Pharma-
ceutical Businessy, «Medical and Pharmaceuti-
cal Merchandising», «Conflict Management in
Pharmacies» and «Economy and Epidemiology
in Pharmacy». Our questionnaire for students
consisted of 12 questions. The survey involved
5th year full time students of the Faculty of
Pharmacy.

Interactive teaching techniques are wide-
ly used to train highly qualified specialists in
the field of Pharmacy. Interactive methods of
training are being successfully implemented at
the Department of Management and Economics
of Pharmaceutical Business of Smolensk State
Medical University. Students’ survey revealed
that all pharmaceutical students (100% of re-
spondents) realize clearly that active interaction
of teachers and students as well all students in
the group is the most effective method in the
educational process, and 93.3% respondents
were sure that the interaction helped them to
absorption professional material. 60% pharma-
ceutical students confirmed efficient application
of interactive teaching methods in the course of
some subjects mentioned above.
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3aJ1a4 UCHOJb3YIOTCS CIIEYIOIINE NHTEPAKTUB-
HbIEe (OPMBI: KPYIIIBI CTOJ (TUCKYCCHSL), IEJI0-
BbIE UTpBI, case-study (aHaJIu3 KOHKPETHBIX CH-
Tyauuit), paboTa B MaJIbIX TpyIIax, FPynioBoe
o0cyXJIeHre, METO/IMKa «3aiiMHU TO3UITUIO» U
«/epeBo pemenuit», a takxke «Ilonc-popmy-
na». [IpoBeneHne aHKETMPOBaHUS IO3BOJIUIIO
YCTaHOBHUTH OCBEIOMJICHHOCTb OO0YyYaromuxcs
O CYLIECTBYIOUIMX HMHTEPAKTUBHBIX METOAAX.
[Ipu stom 73,3% pecrioHIEHTOB 3HAKOMBI C
JIMCKyCcCUer U niesioBor urpoii, 60% oTtHOCAT
K MHTEpPaKkTUBHBIM MeTojaMm case-study, ere
46,7% — «1epeBO peLIeHU».

[Ipy m3yyeHuUM TEOPUTHUUECKUX WM IPAKTH-
YECKUX aCTeKTOB (apMaleBTHUYECKOrO0 MEHEI-
KMEHTa CTYJICHTaMH 5 Kypca O4HOM OpMBI 00-
Y4YE€HHsI B paMKax TUCLUIUIMHBI «YIpaBiIeHHE
U JKOHOMHKA (papmarum» AUCKYCCUS CTaHO-
BUTCSI HEOTHEMJIEMBIM WHCTPYMEHTOM, MO3BO-
JSIFOINMM 00CY’/1aTh CIIOPHBIE BOIMPOCHI, CBS-
3aHHBIE C METOJMKON YIIPaBJIEHUs B allTEYHBIX
OpraHM3alusIX U, apryMEHTUPOBAHO MPEICTaB-
JIsIs1 CBO€ MHEHHE, yCBanBaTh y4eOHBINH MaTepH-
an [1, 3, 6]. Jluckyccusi Takxe CrocoOCTByeT
Pa3BUTHIO TBOPUYECKOTO MBIIIJICHUS, TO3BOJISIET
CTyJIEHTaM TOAXOAMUTH K PEHICHUIO MPoOiieM ¢
no3uuuu pykosonurensd. [Ipumenenne quckyc-
CHUH, 110 MHEHMIO 66,7% ONpOIIEHHBIX IOMOTa-
€T UM IIpH U3y4eHHH pazzena « Teopus u npak-
TUKa ()apMalleBTUYECKOTO MEHEKMEHTAY.

BaxHbIM MOMEHTOM SIBJISIETCSI BOSHUKHOBE-
HUE MPOTUBOPEYHS, B TAKOM CIIy4ae AUCKYCCHUs
npuoOperaeT xapakrep cropa. [lomous 0Oyua-
IOLMMCSI HAaUTH BBIXOJ U3 CIIOPHOW CHUTyalluu
0e3 BO3HMKHOBEHHS KOH(IUKTOB IOMOTAIOT
3HAHUS U HAaBBIKU, [1OJIyYE€HHbIE NIPU U3YUYEHUU
muctuminHbel «KoHQIUKTOMOrNs B anTeuHbIX
opranuzanusax». Tak ormetunu 80% omnporieH-
Heix. Kpome Toro, ecnu oOcyxknaemas Tema
OKaXkeTcs 0COOCHHO MHTEPECHOH /17151 00yyaro-
LIUXCS, TO IUCKYCCHS BBIXOIUT 32 PaMKH IUIaHa
3aHATHA U NIPEBPALLAETCS B «CBOOOJHO IUIaBa-
OLYIOM.

Jluckyceus, Kak HHTEPAKTUBHBIA MeTOJ| 00-
yU€HHs, pealiu3yeTcs Takke B paMKax AMCIIH-
winHbl «MenuuuHckoe U (apMalieBTUYeCcKoe
TOBAPOBEIEHUEY NIPU NIPOBEACHUU 3aHATUHN 110
TeMaTuke « MapKeTUHIOBBIE UCCIIEI0BAaHUS ME-
JTUIAHCKUX ¥ (apMalieBTUYECKUX TOBAPOBY.
[enecooOpa3HOCTh NMPUMEHEHUSI JTUCKYCCHUU
[IpU U3YyYEHUH UMEHHO 3TOrO paszjeiia AUCLHU-
miuHbl otMeTun 53,3% pecnonnentoB. Ha-
pUMep, MPU U3yYEHUU KOHKYPEHTOCIOCOOHO-
CTH TOBapoOB, JMCKYCCHUS IIO3BOJIIET OLIEHUTh
KOMMEpPUECKHH yCIeX NPEAIpUATUS IPU pean-

To achieve educational objectives, the fol-
lowing interactive methods are used by our
staff: “Round Table (discussion)”, business
games, case-study and work in small groups,
team discussion, as well as «Take a Positiony,
«Decision Tree» and «Pops-Formulay» tech-
niques. Students’ survey has allowed assessing
their awareness on existing interactive methods
to gain professional knowledge and their bene-
fits. At the same time 73.3% respondents stated
that they were familiar with the methods of dis-
cussion and business games, 60% respondents
attributed case-study to efficient interactive
methods, another 46.7% -consider that «Deci-
sion tree» also an efficient technique to study
the subjects.

Debates is a really efficient teaching method
when 5th year full-time students master theo-
retical and practical aspects of management and
economy of pharmaceutical business. Debates
significantly contribute to the development of
students’ communicative skills, as well as their
professional and interpersonal skills required
to manage pharmacies in general, and in con-
flict management in particular. Competences in
leaning and presentation of one’s own opinion
are also efficiently developed and improved [1,
3, 6]. Our study disclosed that 66.7% respon-
dents considered that rational and efficient ap-
plication of debates helps them to gain basic
theoretical and practical aspects of pharmaceu-
tical management.»

Cases including conflict situations and ne-
cessity of their management contribute to
conversion of debates into disputes. Working
knowledge and skills obtained in the course
«Conflict Management in Pharmaceutical
Companies” develops competences to manage
various conflict situations at work. This fact
was stated by 80% respondents. Moreover, if a
discussed topic will be of particular interest to
students, the discussion goes beyond the class
time and becomes a «free floating» and “take
home message”.

Debates, as an interactive teaching method
are also implemented in the course «Medical
and Pharmaceutical Merchandising». They are
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3allMU alTeKOM MO3UIUU KOHKPETHOTO TOBapa.
[Ipu monBeneHUHU UTOTOB 3aHATHUS MPENOABaA-
TEeJb AaHAIU3UPYET U OLIEHUBAET MPOBEICHHYIO
JUCKYCCHIO, TIOAYEPKHBasi BaKHOCTh Pa3HOO-
Opa3HbIX MO3ULUNA U MOAXO/0B, MPEICTABICH-
HBIX cTyneHTaMu. ClenyeT OTMETUTh 0COOEH-
HO aKTUBHBIX YYaCTHUKOB JUCKYCCHH, KTO BHEC
OTIpe/ICTICHHBI BKJIAJ B PEIICHUE MPOOIEMBI.
[IpenopaBarens cuuTaET MPOBEIEHHOE 3aHATHE
YCHELIHbIM, €CIM OHO IPUBENIO 00yYaroIUXCs
K (popMyIupOBKE KOHCTPYKTHBHBIX BHIBOJIOB.
I'paMOTHO apryMeHTHUpPOBaTh CBOIO IO3H-
LU0 TIpU BCTYIUIEHUH B aAuckyccuto 33,3%
ONPOIIEHHBIX MO3BOJISIET MCIOJIb30BAHUE MeE-
toquku «llomc-popmyrna», KoTopas MpencTaB-
JsieT co00M KpaTKoe BBICTYIJIEHUE, COCTOSIILIEE
W3 YETHIPEX OCHOBHBIX JJIEMEHTOB: TO3HUIUS
(IT), o6ocuoBanwme (O), mpumep (I1), cnencrBue
(C). BeiOpanHas CTyI€HTOM TO3UIIHS OTPAXKAET
ero Touky 3penus. Hampumep, BIOOp MeTona
U CIOCOOOB MOTHBAIIMU TMEPCOHATA B 3aBHCH-
MOCTH OT HTANOB KU3HEHHOTO LUKJIA allTEYHON
opranuzanuu. Jlanee oOydaroniuecs nmoaoupa-
0T JOBOIBI B TIOJACPIKKY TIO3UITUH, TEM CAMBIM
o0ocHoBbIBas ee. Tak pa3HBIM CTagusiM paz-
BUTHUSl aliT€YHOW OpraHM3ally MPUCYLIH pa3-
JIMYHBIE BHUJIBI CTUMYIHPOBAHHS PabOTHI Tep-
COHala (MarepuajibHOE U HEMaTepHAIbHOE),
a TaK)Ke pa3lMyHas CTENEeHb 3aUHTEPECOBAH-
HOCTH MeHelkepa (PyKOBOAMUTENS) B JaHHOU
npakTuke. Ha cienyromiem 3Tane Ha KOHKPETHO
MIPEJICTABICHHBIX (paKTaX CTYAEHTHl IPaMOTHO
WTIOCTpUpyIoT 1oBoA. [lo pesynsraram apry-
MEHTHUPOBAHUS MMO3UIIUU 00YUAIOITHECs TPUXO-
JST K KOHCTPYKTUBHBIM BBIBOJIAM, MUMEIOIIUM
[I03HABATEJIbHOE U MIPAKTHUECKOE 3HAUYCHHE.
JUia pemieHusi KOMIUIEKCHBIX 3aJad, pa3BU-
THUSI TBOPYECKHUX CIIOCOOHOCTEH, (hOpMUpOBaHNS
OIpeIeTIeHHBIX 3HAaHUH 1 YMEHHUI UCTIONIb3YeTCs
oOyuaroImas 1eioBasi irpa, KOTopasi 1aeT BO3MOXK-
HOCTh CTy/IEHTaM TIOHSTh PA3JIHMYHbIC TTO3UIIUU B
petieHun mpoodsaem. JlenoBbie Urpbl MPUMEHSIOT-
Csl ISl IMUTAIMOHHOTO MOJICJIMPOBAHUS peaib-
HBIX CUTyaIui B IPAKTUIECKON (hapmaiinu, 3a1a-
Basi TIPEIMETHBIN KOHTEKCT MPOECCHOHATLHON
JeATeNIbHOCTH CreluanicTa B oonactu (apma-
un B yueOHoM mporiecce [1, 2, 3, 8]. CymHocts
Y 3HaYEHUE JIETIOBOU UTPHI, KAK HHTEPAKTHBHOTO
Merona oOydeHusi, moHuMaroT 50% ormporieH-
HbIX. [IpriMeHeHre AeIOBhIX UIP Pa3HOOOPA3HO.
Hanpumep, Ui TMarHOCTUKKA MEXIIMYHOCTHBIX
Y MEXKTPYIIOBBIX OTHOIICHUM Cpelu CTYIEHTOB
MOXXHO HCTIONIB30BaTh COIIMOMETPUUECKYIO TEX-
HUKY, paspaboranHyio J[x. MopeHno. [lenoBas
urpa «Kimmmar B rpymme 3aKkirodaeTcs B Ipruoo-

94

of particular efficiency when students study
«Marketing Research in Medical and Pharma-
ceutical Business.» Benefits of debates when
students study the aspects were confirmed by
53.3% respondents. For example, in the study
of competitiveness of products, it is debates
that help to evaluate commercial success of a
pharmaceutical enterprise in promotion of new
pharmaceutical goods. When training results
are summed up, teacher should analyze and
evaluates the course of the debates, focusing an
opportunity of various approaches and options.
Training is considered to be efficient if any con-
structive and rational solutions are formulated.

Our study revealed that 33.3% respondents
considered that it was «Pops-Formula tech-
nique» that helped them to argue efficiently
when they started any debates. The technique
consists of four main elements: argumentation
(A), case (C), and effect (E). Students’ points of
view reflect their position, for example, choice
of methods and ways to motivate the staff de-
pending on the stages of the life cycle of the
pharmacy organization. Then students present
their arguments to speak in favor of their posi-
tion justifying it. Since different stages of the
development of a pharmaceutical organization
has various types of incentives staff (tangible
and intangible), as well as varying degrees of
interest in the manager (head) in this practice.
The next step on specific facts can be presented
by the students competently illustrate the ar-
gument. As a result of the position of arguing
students come to constructive conclusions of
cognitive and practical importance.

In order to solve complex problems, develop
creativeness, form specific working knowledge
and skills, the training can involve games, which
enable students to assess and accept different
positions and options in solution professional
problems. Business games are used to simulate
real situations in the practice of pharmacy, ask-
ing substantive context of professional activity
in the field of pharmacy in the learning process
[1, 2, 3, 8]. Nature and value of business game
as an interactive method of teaching, is properly
assessed by 50% respondents. Business games
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PCTCHUM TIPAKTUYCCKOIO OIIbITa B O6HaCTI/I n3y-
YEeHUSI COIMATBHO-TICUXOJIOTUYECKOTO KITMMAara
cpenu Oymylux CHEIUaCTOB B obmactu ap-
Marn. [IpoBeneHre nanHON Urpbl OCOOSHHO aK-
TyaJIbHO, TaK Kak INCcHUXoJoruieckas armocgdepa
BHYTPH KOJIJIEKTHUBA HETIOCPEICTBEHHO BIUSIET HA
KauecTBO 00Pa30BaATENBLHOTO MPOIIECCa, BOCIPHSI-
THe Matepuana. [IpoBeaeHre TaHHOTO COLMOME-
TPUYIECKOTO HM3MEPEHHS IO3BOJISIET OMPEICIUTh
OTHOLIECHHE CTYACHTOB B TPYIIE K BO3MOXHOMN
COBMECTHOM AEATEIbHOCTH, JIPYT K JIPYTY, B TOM
yucie BBIIBUTH HedopmanmbHOro nuzaepa. Jle-
noBast urpa «Knumar B rpymme» crnocoOCTByeT
YCBOCHHUIO M 3aKPEIUICHUIO MaTepHaia: oCTpo-
€HHUIO COIIMOMETPHYECKOW MAaTpHIIbI, COCTABIIC-
HUIO COIMOTPaMMBI U PacyeTy COLMOMETpHYEC-
CKHUX MHICKCOB.

OBiaieTh KOMIUIEKCOM 3HAHMH O pa3HOO-
Opa3HbIX CBOMCTBAaX MEAMIIMHCKUX M (apma-
[[EBTUYECKUX TOBAPOB M OOJIACTU UX TpHUMeE-
HEHHSI; O JOCTHXKEHUSX (papMaleBTHUeCKOn
U MEIUIMHCKOW MPOMBIIUIEHHOCTH; 00 0Co-
OCHHOCTSIX (OPMHUPOBAHUS CIpOca Ha Me-
JTUIIMHCKHE U (apMalleBTUYECKHE TOBAPHI, O
MEPCIIEKTUBHBIX TEHACHUHUAX pa3BUTUSA (ap-
MAaIleBTUYECKOTO PBIHKA; O KOHKYPEHIMH U
MeTOZlaX KOHKYPEHTHOH OOpbOBI CTyIeHTaM
oMoracT MpoBCACHUC ACJIOBBIX UI'D B paMKax
MEIHUIIMHCKOTO U (papMaIieBTHUECKOTO TOBAPO-
BefieHus. Tak, Hampumep, nenoBas urpa «Ac-
COPTHUMEHTHAas TIOJIUTHUKA alTeYHON OpraHu-
3alMU» TO3BOJISIET OOYYAIOIIMMCS 3aKPENUTh
3HAHUSA, TOTYYCHHbIE HA MPAKTUYECKUX 3aHS-
TUSIX, TIOCBSIIEHHBIX aHAIU3y acCOPTHMEHTa
MCOUIIMHCKUX U @apMaHeBTI/I‘-ICCKI/IX TOBApOB.
[Ipu npoBeaeHUN WUrpbl CTYAEHTHI ACIATCS Ha
ABC KOMaH/IbI, KaXXJasd N3 KOTOPBIX CaMOCTOA-
TeIbHO coOupaeTr mHpopmarmioo 06 accoprTu-
MEHTE JICKapCTBEHHBIX IpENnaparoB OIpee-
JeHHBIX (hapMaKOTepaneBTHUECKUX TPYII B
ABYX aIllITCHHBIX OpraHu3aluiax, pPCKOMCHIO-
BAaHHBIX MPCIIOAABATCIICM. YneHsbl KOMaH/IbI
PACCUUTHIBAIOT OCHOBHBIC TOKA3aTEIHM accop-
TUMEHTA, Pe3yJIbTaTbl HAIVIAIHO JEMOHCTPUPY-
I0TCS B BUJIE MTPE3EHTAIUH WIEHAM JIPYroil Ko-
Maubl. [lonydyeHHble JaHHbIE aHATU3UPYIOTCS,
B pe3yibTaTe 4ero KaKias rpymmna mnpeaiara-
€T METOJUKY COBEpIICHCTBOBAHUS aCCOPTH-
MCHTa IJid NOBBIICHUA €TI0 PAllMOHAJIBHOCTH.
[Ipu nmpoBeneHun NEeTOBBIX UTP GOPMUPYIOTCS
YMEHHUSI U HaBBIKH, CBA3aHHbBIE C YETKOW Opra-
Hu3anuen paboThl B COOTBETCTBUU C ILIAHOM,
pacnpezeneHueM O0s3aHHOCTEH BHYTPU KOJ-
JICKTUBA, Pa3BUBACTCS KYyJIbTypa MPUHSATHUS pe-
ICHUH B ONPCACIICHHBIX CUTYyallUsX.

can be applied in a diversity of situations. For
example, for diagnosis of interpersonal and in-
ternal group relations among students can use
a sociometric technique developed by J. More-
no. Business game «Climate Group» helps to
acquire practical experience to form positive
social and psychological environment in phar-
maceutical organizations. Implementation of
this game is of particular importance as the
psychological atmosphere within the team di-
rectly affects quality of the educational pro-
cess and perception of professional material.
This sociometric measurement helps to assess
students’ attitude to joint activities including
identification of the informal leader. Business
game «Group Climate» promotes efficient ab-
sorption of professional knowledge: construc-
tion of sociometric matrix and composition of
sociogram, calculation of sociometric indexes.
Case-studies and business games in the
course of medical and pharmaceutical merchan-
dising can be beneficially used to give students
comprehensive knowledge of properties of
various medical and pharmaceutical products
and their proper applications; achievements
of pharmaceutical and medical industry; study
peculiarities of formation of demand for medi-
cal and pharmaceutical products, on the bene-
ficial trends in development of pharmaceutical
market; business competition and competitive
practices. For example, such business game as
«Assortment policy at a pharmaceutical orga-
nization» allows students consolidating their
knowledge of analysis of the range of medical
and pharmaceutical products. Playing the game,
students are divided into two teams; each team
independently collects information about the
range of drugs of certain pharmaceutical groups
in two pharmaceutical organizations recom-
mended by the teacher. Team members expect
key indicators range; the results are displayed
graphically in the form of a presentation to
members of the other team. The data obtained
are analyzed; each group offering a method to
improve the range of pharmaceutical products.
Business games can develop students’ compe-
tences associated with efficient organization of
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[lo mHeHWIO OONBIIEH YaCTH OMPOIIEH-
HbIX (56,7%) mpUMeHEeHHEe AEIOBOW WIPHI Kak
WHTEPAKTHBHOTO METONa SIBJSICTCS HamOoiee
L[eJIeCO00pa3HbIM 110  CIIEAYIOIIMM pasJienaM
TUCTIUTUTAH Kadeapsl: « Teopus u mpakTrka dap-
MAIleBTHYECKOTO MEHEDKMEHTaY, « YIpaBJIeHUE
KOH(DIMKTaMU B anTeyHOW opraHuzanumy. [lpu
M3y4YE€HHUU OCHOB TOBAPOBEJICHUS, TOBAPOBEIUE-
CKOT'O aHAJIN3a U MAPKETHUHTOBBIX UCCIIEI0OBAaHUI
MEIUIIMHCKUX U (DapMarieBTUYECKUX TOBAPOB
JIeJIoBast Urpa Jijlsl HAWTy4dIlero yCBOSHHsI MaTe-
puaina nomorna 61 36,7% OMPOIICHHBIX.

O¢ddexkTuBHBIM METOIOM MpenoiaBaHus B
00NacTH W3y4eHHUs IUCUUIUIMHBI «Dapmakod-
KOHOMHUKA ¥ (DapMaKoIMTUIEMHUOTIOTHS» CITYKHUT
case-study (aHayiM3 KOHKPETHBIX CHUTYaIlHii).
CuTyallMOHHBIA aHAIHM3 WITIOCTPUPYET THUITHY-
HbI€ CUTyallud B OpraHu3anuu (apmaneBTuye-
CKOH JIesITeNbHOCTH, Pa3BUBAET aHATUTUYECKOE
MBIIIEHUE, TIPOBOIUPYsT OOYHAOLTUXCS K JIHC-
kyccuu. [IpoBoas GpapMakOIKOHOMUYECKUE HC-
CJICZIOBAHMS, MIPEICTABISISI ceOs B POJIA CIICIIH-
anucTa B JITAHHOM 00JacTu, CTYJIEHTHI Y4arcs
MIPUMEHSITh METObI (HhapMaKOIKOHOMUYECKOTO
aHalinu3a, ONpeAessITh CTOUMOCTh KOHKPETHOTO
3a0oseBaHus, BIOMpaTh HaUMEHEe 3aTpaTHBIN
JUISL TEPAIIAU METO/I.

3aKpenuTh MOMyYEHHBIM Marepuan Mo uzy-
YEHUI0O OCOOCHHOCTEH PEeIenTypHOTro OTITyCKa
JICKapCTBEHHBIX MPETapaToB U3 alTEUHBIX Opra-
HU3aIMI IOMOTAIOT case-3aJIaHusl, IPOBOIUMbIE
B paMKax yIpaBJICHUS U SKOHOMUKHU (apMalyu.
B nanHOM ciydae CTyIEHTHI JOMKHBI YMETh
OCYIIECTBIATH (hapMaIeBTUIECKYIO IKCIIEPTU3Y
perenTypHoro OliaHKa, OICHWBATh HApPYIICHHS
MPaBWJI OTITyCKa JIEKAPCTBEHHBIX IPETapaTroB
(JIIT) u3 anrtek, cootHocuts JIII ¢ onpenenen-
HBIMU TpPYyNIIaMU y4deTa U BbIOMPATh MOPSI0K
JIEUCTBUI COTIIACHO MPEACTaBICHHOM CUTYaIIUH.

Case-study, TpoBOIUMBIN Ha 3aHATUAX IO
MEAUIIMHCKOMY H (hapMalleBTUYeCKOMY TOBa-
POBEACHUIO TMMOMOTAET CTYACHTaM MPABUIHHO
OCYIICCTBIIATh IPUEMKY MEIUIIUHCKUX U (ap-
MaIleBTUUECKUX TOBApOB, HACHTHU(PHUIIMPOBAB
UX TI0 ONPeACTIEHHON aCCOPTUMEHTHOM rpymie
Y BUJLY, OLICHUTh Ka4€CTBEHHBIE U KOJIMUYECTBEH-
HBIE XapaKTEePUCTUKU TOBAPOB B COOTBETCTBUU
C HOPMAaTHBHO-TEXHUYECKON JOKYMEHTALIUEH,
MPaBUILHO OPraHU30BaTh COXPAHHOCTH TOBA-
POB Ha BCEM ITyTH TOBAPOJIBHIKECHHUS.

Xopotuit Case He TOJIBKO I0CTOBEPHO OMKCHI-
BA€T COOBITHS, HO U TIPEJICTABIISICT COOO0M €AMHBII
UH(OPMALIMOHHBIN  KOMIUIEKC, TO3BOJISIOMINI
TIOHSTh CUTYAIIMIO U 3aKPENUTh MPHOOPETECHHBIS
TEOpETHYECKHE 3HAHWs, JaBas OOyYarOIIIMCs
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working activities, delegation of responsibili-
ties within the team; they also develop students’
responsibility and decision-making skills.

According to the majority of respondents
(56.7%) business games as an interactive teach-
ing method is really efficient to cope with the
following disciplines: «Theory and Practice
of Pharmaceutical Management» and «Con-
flict Management in Pharmaceutical Organi-
zations». 36.7% respondents find the method
efficient when learning the basics of merchan-
dising, market research and analysis of medical
and pharmaceutical products.

Case-study has been proved to be an effec-
tive method to master basics of pharmacoepi-
demiology and pharmaco-economics. Situa-
tional analysis illustrates common situations
in organization of pharmaceutical activities,
develops students’ analytical thinking and mo-
tivates them to debate. When students plan
pharmacoeconomic studies, conduct himself/
herself-presentation as a good specialist in
pharmaceutical area, they learn to use various
methods of pharmacoeconomic analysis, calcu-
late costs of a particular disease, and choose the
least expensive method of patients’ treatment.
Case-study helps them to understand better
characteristics of prescription drugs dispensed
by pharmaceutical organizations. Students
demonstrate their abilities to validate pharma-
ceutical prescriptions and identify infringement
in dispensing drugs as well as attribute drugs to
certain drug groups and act in various profes-
sional situations.

Case-study method used to master medical
and pharmaceutical merchandising helps stu-
dents to carry out the acceptance of medical
and pharmaceutical products in a proper way, to
attribute them to certain groups of product, as-
sess qualitative and quantitative characteristics
of the products in accordance with the norma-
tive and technical documentation, and provide
logistical safety of the products.

Properly designed case can clearly describe
professional situations being a united informa-
tion system that allows understanding the sit-
uation and consolidating acquired theoretical
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BO3MOJKHOCTE 0€3 OOS3HHM BBICKA3BLIBATH JAXKE
OLIMOOYHYIO TOUKY 3peHus [5, 7]. D10 CiykuT
XOpOUIEH MOATOTOBKOM CTYACHTA K pealbHOU pa-
6ote B anrTeke Mo MHEHUIO 46,7% pecroHIEHTOB.
He menee akTyanbHOI SIBISIETCS METOIMKA
«3aliMH TIO3UIIMIO», KOTOpasi TaKXKe MPUMEHSsI-
eTcsi Ha Kadeape YNpaBlI€HUS U HKOHOMHKHU
¢dapmanuu CMOIIGHCKOTO MEIUIIMHCKOTO YHHU-
BEPCUTETA B paMKaX M3Y4YaeMbIX TUCLHUILIUH.
Tak 0cOOEHHO HWHTEPECHBIM OKazajcs [l
CTY/ICHTOB BOIIPOC IO YXXECTOYEHHUIO OTIyCKa
KOMOMHHPOBAHHBIX KOACHMHCOJEPKAIUX 00e-
300MBAIONUX TIPEenapaToB (C HEAABHETO Bpe-
MEHHU MpenapaThl MOJIEKAT MPEAMETHO-KOJIN-
YECTBEHHOMY YUE€TYy M OTITyCKaloTCs Ha OJaHke
dhopmbl Ne 148-1/y-88). OOCy)aeHne BBISBUIO
JIB€ JIMAMETPAJIbHO MPOTHUBOMOJIOKHBIE MO3HU-
1IUU, TIPU TOM OOJIBITMHCTBO MPUBOIUIIO apTy-
MEHTBI TPOTUB BBEJCHUS TaHHBIX HOPM.
Bcerna pacxoxumu OKa3bIBalOTCS MHEHHS
CTY/ICHTOB I10 TTIOBOJTy BBIOOpa BapraHTa periie-
HUSL CMOJICIMPOBAHHON KOH(IMKTHON cUTya-
IIMA BHYTPHU KOJIJICKTHBA (hapMalreBTUIeCKON
opranuzanui. CTOUT OTMETHTh, YTO JHO0O0I
YYaCTHUK MOXKET CBOOOJHO IMOMEHSITh IO3U-
U0 TIOJ] BIUSIHUEM YOCIUTEIbHBIX apryMeH-
TOB MPOTHUBOIOJIOXKHOW CTOPOHBI.
Hcnons3zoBanue Meromuku «J/lepeso pere-
HUI» TO3BOJISIET OBJIAJCTh HABBIKAMH BBIOOpA
ONTUMAJILHOTO BapHaHTa pEIICHUS WM Jei-
CTBHSI B KOHKpPETHOH cutyauuu. OO HCIoIb30-
BAaHUHU JTAHHOW METONUKH B 00pa30BaTEIHHOM
npoiiecce ocBenomiieHsl 83,3% OnpoIIEHHBIX.
[TocTpoenue «/lepeBa pemenuin» qaeT BOZMOXK-
HOCTh OOYYarOIIMMCSI OLIEHUTH MPEUMYIIIECTBA U
HEIOCTATKU Pa3IMYHbIX BAPUAHTOB C MPAKTUYE-
CKOM TOYKH 3peHus. Hanpumep, Ha 3aHATUAX 110
YIPaBICHUIO U SKOHOMHUKE (papmaIriu B paMKax
n3yueHust (apMarieBTHYeCKOT0 MEHEIKMEHTa
«/lepeBo peleHuin oMoraeT KaxaomMy U3 CTy-
JICHTOB ONPECIIUTh TOT CTHJIb YIIPABIICHUS, KO-
TOPOMY OH OBbI XOTEJI COOTBETCTBOBATH KaK PYKO-
BOJIUTETL B PaMKax CBOEH MpodecCHOHATHLHON
JESITEIbHOCTH, a TAKKE OLIEHUTh PE3YJIBTAThI Ka-
JPOBOM MOJMTUKH, CBSI3aHHOM C peopraHu3aly-
eil, CONpsHKEHHOM C COKpAIllEHUEM IEPCOHAA,
MIPOBOJMMOI B YCIIOBUSAX KpU3HKCA.
AHKETHUPOBAaHHUE TIO3BOJIMJIO ONPENETUTh
MHEHHUE 00yJarOIIUXCsSI 110 OIEHKE UTOTOB TIPH-
MEHEHUS! UHTEPAKTUBHBIX METOIOB B 00pa3o-
BaTEJIbHOM IPOLIECCE MPHU MOATOTOBKE CIELHU-
aJUCTOB B 00JacTU (papManuu. YCTaHOBJICHO,
4yTO mnojasistoniee OonpmuHCTBO (76,7% pe-
CIIOHJICHTOB) B KA4eCTBE BapHAHTOB OIICHKHU
CUMTAIOT HAOOJIee ONTUMAJILHBIM COBMECTHOE
petieHre o0y4yarouuxcs 1 npenojaBaress.

knowledge, motivating students to speak with-
out fear, even an erroneous point of view [5, 7].
It can be beneficially used to prepare students
for the real work in a pharmacy according to
46.7% of respondents.

“Take the position» technique is also used at
the Department of Management and Econom-
ics of Pharmacy of Smolensk Medical Univer-
sity. Information connected with strict regula-
tions concerning combined codeine painkillers
(drugs recently to be subject-quantifiable and
released on form Ne 148-1 / y-88) was of partic-
ular interest to study. Discussion of the problem
revealed two diametrically opposite positions,
majority of the students arguing against newly
implemented requirements.

Students’ points of view usually turn out
to differ on the choice of options to manage
a conflict within the team of a pharmaceutical
company. It should be noted that any member is
free to change the position under the influence
of convincing arguments of the other side.

Such teaching method as «Decision Tree»
allows mastering the skills to choose optimal
variant of the decision or action in a particular
situation. Benefits of the methods are positively
assessed by 83.3% respondents. Construction
of this «Decision Tree» gives students a good
opportunity to assess advantages and disadvan-
tages of various options from a practical point
of view. For example, in the course of “Man-
agement and Economics of Pharmaceutical
Business” «Decision Tree» helps students to
assess their own style of management and re-
sults of personnel policy related to company’s
reorganization, involving staff reduction in cri-
sis periods.

Our survey has provided an opportunity to
identify students’ opinion concerning potentials
and efficiency pf various interactive teaching
methods to train highly qualified specialists in
the field of pharmacy. The vast majority of re-
spondents (76.7) have been determined to real-
ize efficiency and benefits of active interaction
of students and teachers in the course of train-
ing.
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BrIBOABI

Taxum 00pa3zom, aHAITN3 METOIUK TIPOBEICHUS
3aHATUN N0 TEMAaTW4ECKUM IUIAaHaM JUCLUIUIMH
kaepsl yrpaBieHus] ¥ SKOHOMHKHU (hapMariu
CMOIIEHCKOIO TOCyAapCTBEHHOIO MEIUIIMHCKOTO
YHUBEPCHUTETA, a TAKKE U3yUYCHUE MHEHHUH T0Tpe-
Ourernelt 00pa30BATEIHLHOTO MPOIECCca MO3BOIIIIN
BBIABUTH CYILECTBEHHYIO DPOJIb MHTEPAKTHBHBIX
METOZIOB KaK B YCBOCHMU TEOPETHYECKOIO Mare-
puasna, Tak ¥ B pelieHUH POOIeMHBIX CUTYaIUi
B PEAIbHON IPAKTMYECKOU AeATeIbHOCTU. Kpo-
M€ TOro, IPUMEHEHHE MHTEPAKTUBHBIX METOIOB
00s13bIBaCT TperozaBareniedl pa3padarbiBaTh WH-
JVBHyAJIbHBIE ITOXO/IbI K K&KIOMY CTYIIEHTY, Ca-
MOCOBEPILEHCTBOBATHCS, OBJIAJECBAaTh HABBIKAMU
WCIIONIb30BAHUST MHHOBALMOHHBIX TEXHOJIOTMH B
00pa30BaTeIbLHOM IPOLIECCE.
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Conclusions

Assessment of various teaching techniques
used to study basics of management and eco-
nomics of pharmaceutical business taught at
Smolensk State Medical University, as well
as exploring opinions of consumers of the ed-
ucation services has revealed an essential role
of interactive teaching methods to study both
theory and practical pharmaceutical aspects as
well as to develop skills in solution of real life
professional problems. Furthermore, the use of
the interactive techniques stimulates teachers to
have individual approach to every student, cul-
tivates teachers’ self-perfection and their skills
to use innovative in educational process.
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5-51 MEXKJIYHAPOAHASA HAYUHO-ITPAKTHUYECKASI KOH®EPEHIUSA
«HAYUHOE U3JIAHUE MEXKJIYHAPOJHOI'O YPOBHSI:
PEIIEHUE MPOBJEM U3JIATEJLCKOM DTUKH,
PELIEH3UPOBAHMS U MOJATOTOBKHU MYBJIMKALIA»

17-20 mas 2016 1. B Mockse (mecto nposeaenuss PAHXul'C)
COCTOMTCH ouepeaHasi 5-1 MekayHapoAHasi HAYYHO-TIPAKTHYECKast
koHepenuns «HayuHoe n3ganue MeKIyHAPOAHOIO YPOBHS:
pelieHHre MpodJeM M31aTelbCKON ITHKH, PelleH3UPOBAHHUSA
U NOATOTOBKH IYOJIHKALMID).

Vke ceifuac MPUHSUIM NPUTTIALNICHUE YYaCTBOBATh B KOH()EPEHIIUU PYKOBOJICTBO M IKCIIEPTHI
Scopus 1 u3BecTHBIN OOpEI] 32 YUCTOTY U JOOPOCOBECTHOCTH MPEICTABICHHS PE3yIbTaTOB HCCIIE-
JIOBaHUH B MyONMKaLUsAX U KypHaJax, amMmepukaHckuil oubnuorekaps Jeffrey Beall (cmotpure
€ro caiit http.//scholarlyoa.com/). YBepeHsl, 4T0 B KOH(EPEHIIUHN TaKXKe NPUMYT ydacTue 3apy-
Oe’KHbIE pedaKTOpbl U M3/1aTENIN, TOTOBBIE MOJAEIUTHCS CBOUM OIIBITOM H3aHMsI Kaue€CTBEHHBIX
¥ aBTOPUTETHBIX JKypHAJIOB, a TAaKXKe MPEICTABUTEIN U3BECTHBIX M 3aCITyKEHHBIX 3apyOeKHbIX
accolanuii U Apyrux npodeccuoHaNbHbIX opranu3anuid. HageeMcst Takke Ha ydacTHe B Kade-
CTBE JOKJIQJIYUKOB Pa3pabOTUYMKOB U BIAAEIBIEB KPYMHBIX HH()OPMAIIMOHHBIX PECYPCOB, B T.4.
xomnanuu Tomcon, HIB, nadopMaoHHbIX CIEIMaINCTOB, IPEACTaBUTENCH pelaKIIMOHHO-N3-
JIaTeJIbCKOro coo0IecTBa, B T.4. 1 wicHoB AHPH.

[IpurnamaemM K yd4acTMIO TakKe INUINYIIMX YYEHBIX, PYKOBOAUTEIEHM M IIPEICTaBUTEIIECH
YIIPABJICHUI HAyYHOU IEATEIIBHOCTH BY30B U HAYYHBIX OPTaHU3ALUI B ’TOM KPYITHOM U KU3HEHHO
Ba)KHOM JIJIS pa3BUTHSI PETUOHAIBHBIX HAYYHBIX U3/1aHUH U paCIIMPEeHNUs PUCYTCTBHS Iy OIHKAIIUN
POCCHICKUX yUEHBIX U YYEHBIX APYTHX CTPaH B MUPOBOM HH(POPMAIIIOHHOM IPOCTPAHCTBE.

AHPMU Bmecte ¢ HIT «<HOUKOH» 1 OO0 «HIOUKOH» saBiseTcss 0CHOBHBIM
OpraHu3aTopoM ITON KoH(pepeHInr. MBI pacCUNTHIBAEM HA Ballly MOAJEPKKY U ydacTue!
IHpuznawmaem maxsce 6biCHyRUmMb COOP2AHUAMOPAMU KOH(EPEeHUUU KAK 8 Kauecmee

CHOHCOPO08, UH(OPMAUUOHHBIX RADMHEPOE UTIU 6 JII0OO0M OPY20M Kayecmee.

KontakTHasi nHpopmanus:

[To Bonpocam BKIIFOUEHUS TOKJIAJOB B IPOTPaAMMY:
Kupunoa Onwera BniagumuposHa, kirillova@neicon.ru
Ten. +7 (499) 754-99-92.

ITo Bompocam 3aKITFO4EHUS IOTOBOPOB M OTLIATHI:
[apomer Jlapws, dogovor.confl@neicon.ru
Ten. +7 (499) 754-99-94, 106. 202.

ITo BCceM BompocaM ydacTus:

HOBBII KOOPIUHATOP KOH(EpEeHINH:
XnwicToBa Anekcanapa: khlystova@neicon.ru
Ten. +7 (499) 754-99-94, 106. 350.

[To cnenmanbHBIM BOIIpocaM y4acTus B koH(peperuuu aienoB AHPU:
AHnpnpuanoBa Aia AJeKceeBHa,

Ten.: +7(495) 729-25-10.

bonee noopoonas ungpopmayua na caiime:http://conf.neicon.ru
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