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Jlasp 6Onacopoomsiii (Laurus nobilis L.) — eeunosenenoe 08yoomuoe, pedko 00HO00-
MHOe pacmeHue evbicomotl 00 15 m. EcmecmeeHnblMu Mecmamu €20 0OUumanus a61sion-
cs meppumopuu cmpan CpedusemHomopwsi. Pacmenue 0agHo u akmuHO 8blpauyueaemcs
kak oexopamuenoe (Espona, Poccus, CLLIA u 0p.), kynomueupyemcs 6 Typyuu, Andcupe,
Mapoxxko, Hcnanuu, @panyuu, Umanuu, [lopmyeanuu, Mexcuxke u Poccuu. Xumuyeckuii
cocmas Ucmves 1aspa 6KI04aem KOMHOHEHMbl d(UPHO20 MACd, CeCKEUMEPNEeHO8ble
JIGKMOHbL U (PeHONbHbIe COCOUHEHUS] 8 KAYeCm8e OCHOBHbIX ODUOI02UYECKU AKMUBHbIX 2DYNN
coedunenuil. Ilenv uccnedoseanus — uoenmughuxayus henonbHvIX coeouHeHUull 8 600HOM
U 800OHO-CRUPMOBBLIX U3GTIEUEHUSX U3 TUCMbes Jlaspa O1a2opoonozo. Mamepuansl u me-
moowl. Viccredosanue KauecmeenHo20 cocmasa (henonbHo20 KOMNLEKCa 8 U3BNIeYeHUAX U3
usyuaemuvlx 00pa3yo08 IUCmves 1aspa O1a2opooH020 NPOBOOULU HA BbICOKOIPHeKmusHom
arcuoxocmuom xpomamoepaghe «Hitachi Chromastery ¢ mepmocmamonm xononok « Column
Oven 5310», nacocom «Pump 5110» u Y®D-0oemexmopom « UV-detector 5410». Pezynoma-
mol u oocysycoenue. O6veKmom Uccie008anus AGNANIUCL 00PA3Ybl TUCNbES 1a8pa O1A20-
poonozo, cobpannvle 6 utone 2016 cooa 6 okpecmunocmsx 2. Anywma (Pecnyonuxka Kpoim).
B u3zeneuvenusx, nonyuennuvix ¢ nomowvto cnupma smunogozo 70%, uoenmughuyuposanvi
Koghetinas, 2annosas u yukopuesas Kuciomsl, 2auiam snueariokamexuna (1K), niome-
ONUH-T7-2NI0K03U0. B uzeneuenusx Ha ocnoge cnupma smunogozo 40% 6 kauecmee Kkomno-
HEeHmMOo8 UOeHMupuyuposansvl Kogelunas, 2annoeas u uzo@epynosas KUciomsl, OUKyMa-
DUH, dnuKamexut, Kkemngepon u u3okeepyumpun. B 800HbIX U3871€YEHUAX YCMAHOBIEHO
npucymcmeue ackopOouHo8ou, 2anii08ol U 6AHUIUHOBOL KUCIIOM, dNUKAMeXUHd, Keepye-
MuH-3-210Ko3uda u Kkemngepon-3-eaiakmosuoa. 3akjiawueHue. B pezyiomame uzyueHus
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0bpa3zyos aucmves 1aspa 61a20pooH020, COOPAHHBIX 8 OKpecCmHocmax 2. Anywma 6 600-
HOM U 80OHO-cnupmogvix (40% u 70%) uzeneuenusx ¢ noMowbo 8blCOKOIPHEKMUBHOU
HCUOKOCMHOU Xpomamozpaguu udeHmu@uyuposausvl ackopounosas kucioma u 13 coe-
OuHenuti heHonvbHoU npupoovl. M3opepynosas u yuxopuesas KUCI0mbl, 2aulam 3MUSALN0-
xkamexuna (DI'KT), ouxymapun, kemnghepon, uzokeepyumpun, kemngepon-3-eaiakmosuo
U IIOMEONUH-7-2NII0KO3UO 8 TUCMbS 1a8pa O1a20pOOH020 UOEHMUDUYUPOBAHDL GNEpPEble.

Knioueswie cnosa: nasp o6nacopoonuiil, Laurus nobilis, nucmos, ¢henonvhvie coeoure-
HUs

Laurus nobilis L. is an evergreen dioecious, rarely monecious plant up to 15 m high.
Its natural area includes Mediterranean countries. For a long time this plant has been
actively cultivated as a decorative plant in (Europe, Russia, USA and others) as well as in
Turkey, Algeria, Morocco, Spain, France, Italy, Portugal, Mexico and Russia. Chemical
composition of the Laurus leaves include essential oil components, sesquiterpenic lactones
and phenolic compounds as the principal active groups of compounds. The aim of the study
was the identification of phenolic compounds in water and water alcohol extracts from
leaves of Laurus nobilis. Materials and methods. Examinations of qualitative composition
of phenolic complex in extracts from Laurus samples under study were carried out using
«Hitachi Chromastery high-performance liquid chromatographer with «Column Oven
5310», «Pump 5110» and «UV-detector 5410». Results and discussion. The samples of
Laurus nobilis leaves gathered in outskirts of Alushta (Republic of Crimea) in July 2016
were the objects if the study. We identified caffeic, gallic, and chicoric acids, epigallocatechin
gallate, luteolin-7-glycoside in the extracts obtained using ethanol 70%. And caffeic, gallic,
isoferulic acids, dicoumarin, epicatechin, kaempferol, and isoquercitrin in ethanol 40%
extracts. In water extracts we found the presence of ascorbic, gallic, and vanillic acids,
epicatechin, quercetin-3-glycoside and kaempferol-3-galactoside. Conclusion. As the result
of the Laurus nobilis leaves samples study, gathered in Alushta outskirts, ascorbic acid
and 13 phenolic compounds were identified in water and water-alcohol (40% and 70%)
extracts using high performance liquid chromatography. Isoferulic and chicoric acids,
epigallocatechin gallate, dicoumarin, kaempferol, isoquercitrin, kaempferol-3-galactoside
and luteolin-7-glycoside were identified in Laurus nobilis leaves for the first time.

Keywords: laurel noble, Laurus nobilis, leaves, phenolic compounds

BBenenne. JIuctes 1aBpa HCMOJB3Y- Introduction. Laurus nobilis leaves are
TOTC B KQ9CCTBC CBIPBA UL MPUTOTOBIIC-  ysed as raw materials for seasonings, and
HUsSI cCTIeNHi U mpunpaB Hapoaamu Cpeau-
3€eMHOMOPCKHUX U APYTUX CTpaH mupa [1].

OHM NpUMEHSAIOTCS B HAPOTHON MeauIu-
HE PasHBIX CTPAH JUIS CHIDKCHHUS BBICOKO- medicine of different countries to reduce a

flavors by peoples of Mediterranean and
other countries [1]. They are used in a folk

TO YpOBHS TJIOKO3BI B KpoBH, npu rpud- high level of blood glycosis, to treat fungus
KOBBIX M OakTepuanbHbIX HMH(EKLUMAX; and bacterial diseases; biologically active
OMOJOTHYECKH aKTUBHBIE BELIECTBA, CO-
JeprKalecss B HUX, 001a/1al0T MPOTHBO-

BOCTIAJINTEIHHBIMH,  yCIOKAUBAIOIUMU,
MPOTHBOSIMIENTHIeCKUME  cBoiicTBamu  S)- Leaves of Laurus nobilis are officinal

substances of leaves has anti-inflammatory,

soothing, and anti-epileptic properties [2,

[2, 3]. Jluctesa maBpa OmaropogHoro sB- raw materials (Lauri Folium) in Iran [4].
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JASI0TCST OPUIUHAIBHBIM ChIpbEM (Lauri
Folium) B Upawne [4].

XUMUYECKHM COCTaB JIUCTHEB HCCIIE-
JIOBAJICSl JIOCTaTOYHO UIMPOKO YUYEHBIMU
pa3HbIX CTpaH, IJ€ ATO PACTEHHE MPOU3-
pacTaeT B €CTECTBEHHBIX MECTaX OOMTaHUS
WIH KyJIbTUBUpYeTcs. B nmpeapiaynmux ¢u-
TOXUMHUYECKUX HCCIICIOBAHUSIX B JIUCTHSX,
noberax, MmiIogax M KOpHIX JlaBpa Obuin
oOHapyXeHbI pa3HbIE TPYIIHI XUMHUECKUX
COEJIMHEHUH, OJJHAKO 3TH CBEACHMS HEIO-
CTaTOYHO MOJHBIE.

O¢dupHoe macio B HaMOONIbIIEM KOJH-
YeCTBE HAKAIUIMBAETCSI B JIUCTHSIX JaBpa
1 MOXET gocturarh 10 2% u Oonee B Ie-
pecueTe Ha BO3IYIIHO-CYXO€ ChIpbe [5, 6].
1,8-1{uHeon sBaseTCs IIaBHBIM KOMIIOHEH-
TOM 3(UPHOTO Macia MPaKTUYECKHU BO BCEX
U3BECTHBIX wuccaenoBanusx [7]. Ilmombr
cozepxkar xupHoe [8] u aupHOEe Macio,
UMEHHO 3Ta CMECh OblJla M3BECTHA paHEe
MOJT Ha3BaHUEM «MAacIO JIaBpa» U coliepxka-
Jla B KAYECTBE OJTHOTO M3 KOMIIOHEHTOB Jia-
ypocTeapuH — 3Gup JayprHHOBON KHUCIOTHI.

Kopau u nmcthst maBpa OGrmaropomHoro —
UCTOYHUK CECKBUTEPIIEHOBBIX JIAKTOHOB [6].
JIBa OTUETIIMBBIX XMMUYECKUX THIIA, CONEP-
JKallye J1aypeHOOHONIU U KOCTYHOIU/I, KaK
IJIaBHBIC BEIIECTBA, ObUIM UACHTU(UITIPOBa-
HbI B HUX [9]. {11 cCECKBUTEPIIEHOBBIX JIAKTO-
HOB JIaBPOBBIX JIUCTHEB YCTAHOBIICHBI Pa3HbIC
¢apmakoIoruyeckue CBOMCTBA, BKIIIOUAsT MH-
rudupytolee BIusHUE Ha npoxykimo NO
[10], mornomenue stunoBoro cnupra [11] u
MOBBIIICHUE AKTUBHOCTU TMEYEHOYHOM IIIIO-
TatuoH-S-TpaHcdepassl [12]. B mocnennee
NECATUIIETUE AaKTHUBHO WCCIEIYETCsl IIUTO-
TOKCHUECKasl (IPOTUBOPAKOBAsI) aKTUBHOCTH
OTAETBHBIX CECKBUTEPIICHOBBIX JIAKTOHOB
(KOCTyHONU, JETUAPOKOCTYCIIAKTOH) U3 JIU-
CTbEB ATOro pacteHuii [13].

Kpowme Toro, B HeM 0OHapy»KeHbI alika-
aounsl [14], Toxodeponsr [15] u peHOMB-
HbIE COE€IMHEHUS [2].

O0630p Hay4HOU JUTEpaTyphl (CTaThs B
npoliecce MyOauKaluu) Mokaszal, 4to (e-

152

Chemical composition of the leaves
was examined by a big number of scientists
from all over the countries were this plant
grows in natural areas or is cultivated. In
previous phytochemical studies there were
found different groups of chemical com-
pounds in leaves, sprouts, fruits, and roots
of Laurus nobilis, however the data were
insufficient.

Small quantity of essential oil is accu-
mulated in the leaves of Laurus nobilis and
may reach up to 2% and more in terms of
air dry raw materials [5, 6]. 1,8-cineol is the
main component of essential oil almost in
all known studies [7]. The fruits contain fat
[8] and essential oils. This mix was the one
that was known under the name “laurel oil”
and has laurostearin — ether of lauric acid as
one of the components.

Roots and leaves of Laurus nobilis are
the source of sesquiterpenic lactones [6].
Two clear chemical types, which contain
laurenobiolid and costunolid as the prin-
cipal substances, were identified there [9].
There were established different pharma-
cological properties for sesquiterpenic lac-
tones of Laurus leaves, including inhibiting
influence on the products NO [10], adsorp-
tion of ethanol [11] and increase of liver
glytation-S-transferase activity [12]. The
last decade cytotoxic (antitumor) activity of
certain sesquiterpenic lactones (costunolid,
dehidrocostuslacton) from this plant leaves
has been actively studied [13].

It also has alkaloids [14], tocopherols
[15] and phenolic compounds [2].

A review of scientific literature (an ar-

ticle in publication) showed that phenolic
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HOJIbHBIE COEIUHEHHUS B JIMCThSIX JaBpa
npencTaBieHbl GuiaBoHOUAAMH (B OCHOB-
HOM, TIPOU3BOJIHBIC KBEPIIETHHA, Kemrde-
poJia v anureHrnHa), GeHOIbHBIMU KUCIIOTA-
MU (3,4-mUruapoKCUOCH30HAs, TaJJIOBas,
BAaHWJIMHOBAs, PO3MapUHOBAs, Ko(eiiHas,
depynoBasi, KymMapoBas, 2-THIAPOKCHUIIMH-
HaMoBasi) W (¢uaBaH-3-o1amMu  (KaTeXuH,
(+)-ranmiokaTexuH, SMUKATEXUH, UTAIIIO-
KaTeXWH, JMHUKATeXUHTAIIAT, [TUHHAMTAH-
HuH Bl), kotopble ObUIM BBIJEICHBI U3
BOJIHBIX, CIUPTOBBIX, CIHUPTOBOAHBIX H3-
BJICUECHUN U UACHTU(PHUITUPOBAHBI C UCTIONb-
30BaHUEM (PU3UKO-XUMUYECKUX U CIICK-
TPaJIbHBIX XapPAKTEPUCTHUK.

@DeHoIIbHbIE COSAMHEHUS J1aBpa Ccoriac-
HO OITyOJUKOBAHHBIM JaHHBIM OKCIIEPH-
MEHTAJIbHBIX HCCJIEIOBAHUN MPOSBIISIIOT
BBIPXKCHHYI0 aHTUOKCUIAHTHYIO U aHTUpa-
JTUKAJIbHYI0 aKTUBHOCTb, OKa3bIBalOT UHIU-
Oupyrolee BIUSHUE HA MPOTYKIIUIO OKCH/IA
a30Ta, HaTpUM-KaIMEeBYIO aJIeHO3UHTPH-
¢docdarasy, Ha IMHUM OMYXOJIEBBIX KJIETOK
(HeLa, MCF7, NCI-H460 u HCT15), xa-
paKTepHU3yIOTCS aHTUOAKTEPHAIILHBIM JIEH-
CTBUEM B OTHOILEHHH T'PAMIIOIOKUTEIb-
HBIX U TPaMOTpHUIIATENbHBIX OakTepuit [2].

JIucths naBpa OIArOPOTHOTO SIBISTFOTCS
[IEHHBIM HMCTOYHUKOM (PEHOJIBHBIX COEIU-
HeHMi. B cymme ux copepkaHue B 3TOM
CBIPbE MOXKET IOCTUTATh 10 99,7 T/Kr (B Te-
pecuére Ha rajuioByI0 KUCIOTY) [16].

KonnuectBeHHOE conepkaHUEe pa3HbIX
rpynn (peHONIbHBIX BEIIECTB BapbUPYET B
3aBUCUMOCTH OT MecTa cOopa, MCTOYHHMKA
ChIpbs (KyJbTUBUPYEMbIE WM JUKOPACTY-
e pacteHus), BpemeHu (¢asbl) ero 3a-
TOTOBKH, CIIOC00a CYIIKUA U U3BJICUCHUS U3
CeIpbst U T.1. [17].

KadecTBeHHBII coCTaB (EHOIBHBIX CO-
€IMHEHU! B M3BJICUCHUSIX U3 JIUCTHEB JIAB-
pa cormacHo OmyOJIMKOBAaHHBIM JITAHHBIM B
OOJIBIIMHCTBE MCCIEAOBAHUN OMPEEISIICS
C HMCTOJB30BAaHUEM METOa BBICOKOI((hEK-
TUBHOM KUJKOCTHON Xpomarorpaduu, co-
BMEIIEHHON ¢ Y®- U Macc-IeTeKTOpaMH.

compounds in laurel leaves are represent-
ed by flavonoids (mainly quercetin deriv-
atives, kaempferol and apigenin), phenolic
acids (3,4-dihydroxybenzoic, gallic, van-
illic, rosemary, caffeic, ferulic, coumaric,
2-hydroxycinnamic) and flavan-3-ol (cate-
chin, (+)-gallocatechin, epicatechin, epigal-
locatechin, epicatechinhallate, cinnamtan-
nin B1), which were isolated from aqueous,
alcoholic, alcoholic extracts and identified
using physical, chemical, and spectral char-
acteristics.

According to the published data of ex-
perimental studies, phenolic compounds
of Laurus exhibit signified antioxidant and
antiradical activity, have an inhibiting influ-
ence on the production of nitrogen oxide,
sodium-potassium adenosine triphospha-
tase, lines of tumorous cells (HeLa, MCF7,
NCI-H460 u HCT15). They are character-
ized by the antibacterial action in relation to
gram-positive and gram-negative bacteria
[2].

Laurus nobilis leaves are a valuable
source of phenolic compounds. Their con-
tent in these raw materials may rich up to
99.7 g/kg (in terms of gallic acid) [16].

Quantitative content of different groups
of phenolic compounds varies depending on
a place of gathering, raw materials source
(cultivated and wild growing plants), time
(phase) of its gathering, way of drying and
extraction from the raw materials etc. [17].

According to the published data qual-
itative content of phenolic compounds in
extracts from the leaves of Laurus nobilis
is determined using the method of high per-
formance liquid chromatography, together
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CoenguHenust WACHTUPUIMPOBAIUCH IO
BpEMEHAM YJIEP)KMBAHUS U CPAaBHEHUEM CO
CTaHJIapTHBIMH oOpasmamu [1, 18].

O (eHONbHBIX COEIUHEHUSX JIHCTHEB
JaBpa O1aropoaHOTO, MPOU3PACTAIONIETO U
KyJbTHUBUpYyeMoro B Poccuu, nmpakTuyecku
MaJio, 4To u3BeCcTHO. [loaToMy nanpHeIee
Oonee mIyOOKOE UCCIIEIOBAHUE JIUCTHEB
JaBpa OJaropoiHOro, KyJabTUBHUPYEMOTO B
Poccun, akTyanbHO, O3BOJIUT OLIEHUTH Ka-
YECTBO ITOTO CBHIPBS 1O CONEPIKAHUIO (e-
HOJIbHBIX COE€IMHEHUH 1 pa3paboTaTh METO-
JIUKU €r0 CTaHAapTH3aIUH.

Hear ucciaenoBanuss — uaeHTU(UKA-
s (EHONBHBIX COCIUHEHUM B BOJHOM
U BOJHO-CIUPTOBBIX HM3BJICUCHUSAX U3 JIH-
CTBEB JIaBpa OJIATOPOIHOTO, IPOU3PACTAIO-
1Iero Ha nosyoctpose Kpbim.

MarepuaJjnbl u meToabl. OOBEKTOM HC-
CIIEZIOBAHUS SBISUIMCH OOpaslbl JINCTHEB
1agpa 61a2opooHo2o, cobpanHvie 8 urje
2016 roga B okpecTHOCTX T. Anymirta (Pe-
cnyonuka Kpseim). HccnenoBanue kade-
CTBEHHOI'0 cocTaBa (DEHOJIBHOTO KOMILIEK-
ca B M3BJICUCHUSAX U3 U3YyUaEMBIX 00pa3IioB
JIUCTHEB JIaBpa OJAropoIHOTO MPOBOIUIH C
MTOMOUIBIO BBICOKO3(DPEKTUBHOTO KHUIKOCT-
Horo xpomarorpada «Hitachi Chromaster»
¢ tepmoctaroM KoJoHOK «Column Oven
5310», Hacocom «Pump 5110» u YO-ge-
tektopoM «UV-detector 5410».

Pesyabrarel u o0cyxkaenue. O6pasibl
JUCTHEB JIaBpa OJaropoJHOro M3MEIbYaIH
70 pa3Mepa 4YacTull, MPOXOJSAIINX CKBO3b
CUTO ¢ auameTpoM orBepctuil 1 mm. 3,0 T
(TouHass HaBeCKa) M3MEJIBYEHHOIO ChIPbS
noMemaii B Kojaby co nuim@om BMECTH-
mMocTho 100 mu1, npunuBanu 30 M1 BOIBI
OUHIIEHHOH 100 criupTa 3THoBoro 40%,
an6o cnupra stunoBoro 70%. Konby npu-
COCNIMHSIIU K OOpPaTHOMY XOJIOAWJIBHUKY W
HarpeBaju Ha KUIISIIEH BOJSHON OaHe B
teyeHue 30 MuHyT. OCThIBIIIEE U3BIICYECHUE
dbunpTpoBasi yepe3 OyMaxkHbIN 0€330I1b-
HBI (UIBTP B MEPHYIO KOJIOYy BMECTHUMO-
ctbio 100 M1, K chIpbIO IPUITUBAIN CBEKYIO
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with UV and mass detectors. Compounds
were identified by the retention time and
comparison with standard samples [1, 18].

There is a little information about phe-
nolic compounds of Laurus nobilis leaves
which grows and is cultivated in Russia.
Therefore further profound study of Laurus
nobilis leaves, cultivated in Russia is timely
and will allow estimation of this raw ma-
terial quality by content of phenolic com-
pounds and determination of its standard-
ization methods.

The aim of the study was to identify phe-
nolic compounds in water and water-alco-
hol extracts from the Laurus nobilis leaves,
which grow in Crimea.

Materials and methods. Laurus nobilis
leaves, gathered in Alushta outskirts (Re-
public of Crimea) in July 2016. Examina-
tions of qualitative composition of phenolic
complex in extracts from Laurus samples
under study were carried out using «Hitachi
Chromaster» high-performance liquid chro-
matographer with «Column Oven 5310»,
«Pump 5110» and «UV-detector 5410».

Results and discussion. Samples of
Laurus nobilis leaves were milled to parti-
cles penetrable through a sieve with 1 mm
holes. Then 3.0 g (precise weighing) of
milled raw materials were placed to a flask
with 100 ml sleeve, 30 ml of cleared wa-
ter or ethanol 40% or ethanol 70% were
poured. The flask was connected to the re-
flux condenser and warmed at water bath
during 30 minutes. Cold extract was filtered
through a paper ash-free filter into 100 ml
measuring flask. Raw materials were added
with a fresh portion of extragent. After that
the above mentioned process was repeated
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MOPIUIO SKCTPAreHTa U MOBTOPSIIN BBIIIEO-
MHCAHHBIA MPOLECC ABAXK]bI. M3BIeueHus
00bEeIMHANIM, PACTBOPUTENb OTTOHSJIU Ha
POTOPHOM HCHApUTENe MPU MOHUKEHHOM
JABJICHUHU, CYXHE€ OCTarKd PacTBOPSIU B
10 mu1 BOZIBI OUHMIIIEHHOM MO0 CUpTa ITH-
soBoro 40%, mu6o crupta dtrnoBoro 70%
u nentrpudyruposanu npu 5800 o6/muH.
Kaxxnp1it pacTBOp OTAEIIAIN OT OCaaKa.

[TapannensHo roroBunu ceputo 0,05%
pPacTBOPOB CTaHIAPTHBIX 00pa3IoB de-
HOJIbHBIX COEIMHEHUN: PyTHHA, KBEPIETHU-
Ha, KBEPIETUH-3-TJIIOKO3U/Ia, KeMIdepona,
KeMrgepon-3-rajakro3naa,  JIIOTEOIUHA,
JIOTEOJIMHA-7-TJIMKO3Ua,  TeCIepUIUHA,
TUNEepO3u/a, alWreH’uHa, KBEpUUTPHUHA,
M30KBEPILUTPHUHA, JTUTUAPOKBEPIIETUHA,
KyMapuHa, TUKyMapuHa, KHCJIOThI acKop-
OMHOBOM, KHCIOTHI KO(MEWHOW, KHUCIOTHI
BAHUJIMHOBOW, KHCJIOTBI XJIOPOT€HOBOW,
KHUCJIOThI KOPUYHOW, KACIIOTHI IUKOPUEBOM,
KHUCTIOTHI (hepynoBOM, KHCIOTHI H30depy-
JIOBOM, KHUCJIOTHI TaJUIOBOM, SIMKATEXHHA,
eannam onueanmnokamexuna (SI'KI). Tlo
20 MKJ UCCIeIyeMOro M3BJIEUEHHUs U pac-
TBOPOB CTaHAApTHBIX 00pa3lloB BBOJAWIIU B
BBICOKOA()(DEKTUBHBIN KUIKOCTHON XpoMa-
torpad ¢upmsr «Hitachi Chromaster», co-
CTOSIILIETO U3 TEPMOCTATa KOJIOHOK (MOJEINb
«Column Oven 5310»), Hacoca (Mozenb
«Pump 5110») u Y®-nerektopa (Moaenb
«UV-detector 5410»).

B kausectBe HemomBmxkHOM (a3bl uc-
MOJIb30BaJIM  METaJUIMYECKYI0  KOJIOHKY
«Nucleodur C18» paszmepom 250%4,6 Mm,
pa3Mep 4acTHIl 5 MKM.

B kauecTBe moaBMKHOM (a3bl UCIOJb-
30BaJII CMECh: METAHOJI — BOAA — KHC-
gora ¢docdopHas  KOHIIECHTPUPOBAHHAs
(36:65:0,2). CropocTth mogauu dmroenta 1,0
MJI/MUH. AHaIu3 MPOBOJIWIN MPU KOMHAT-
HOoW Temneparype. [IpogoiKUTENbHOCTD
ananu3a 50-70 muH. JleTekTupoBaHue mpo-
BOJWJIM TIPH JUTMHE BOJHBI 290 HM.

two times. The extracts were blended, sol-
vent was distilled at rotor evaporator in low
pressure, dry residues were solved in 10 ml
of clear water, or ethanol 40% or ethanol
70%, and were centrifuged at 5800 rpm.
Every solution was separated from the re-
sidual matter.

At the same time we were preparing se-
ries of 0.05% solutions of standard samples
of phenolic compounds: routine, quercetin,
quercetin-3-glycoside, kaempferol, kaemp-
ferol-3-galactoside, luteolin, luteolin-7-gly-
coside, hesperidin, hyperoside, apigenin,
quercitrin, isoquercitrin, dihydroquercitrin,
coumarine, dicoumarin, ascorbic acid, caf-
feic acid, vanillic acid, chlorogenic acid,
cinnamic acid, chicoric acid, ferulic acid,
isoferulic acid, gallic acid, epicatechin, epi-
gallocatechin gallate. 20 pl of the extract
under study and solutions of standard sam-
ples were put into «Hitachi Chromaster»
high-performance liquid chromatographer,
which consists of «Column Oven 5310»,
«Pump 5110», and «UV-detector 5410».

«Nucleodur C18» metallic column with
sizes 250x4.6 mm and particles size 5 um
was used as a stationary phase.

A mixture: methanol — water — phospho-
rous acid concentrated (36:65:0.2) was used
as a mobile phase. Eluent delivery rate — 1.0
ml/min. Analysis was executed at ambient
temperature. Analysis took 50-70 minutes.
Detection was done at the wave length of
290 nm.
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Pucynok 1 — Xpomamozpamma u3zéneuenus, noay4eHHo20 cRupmom smunoevim 70%
u3 1ucmoeg 1aepa 01a20po0H020

Figure 1 —Chromatogram of extract, obtained with ethanol 70%
Jfrom Laurus nobilis leaves

Tabnuya 1 — Xpomamozpaghuueckue xapaxmepucmuKku 0OHAPYHCEHHBIX COCOUHEHUT

(cnupm 3munoewviit 70%)

Table 1 — Chromatographic characteristics of the compounds detected (ethanol 70%)

Bpewmst / | Beicora | [Tnomans /
[T/ Coemunenne / Compound Time | / Hight Square Acmam. /
Peak vua/ | mAU/ [mAUxcek /| Asymm
min mAU | mAUXxcexk
1 |Heunentudumnmposano / Undefined 3.764*% | 2191 708.51 0.48
2 |Hewmpentuduuuponano / Undefined 4.118 33.01 412.44 1.02
3 |Kodeiinas kucnora / Caffeic acid 4.621 59.24 2271.04 1.67
4 |Tannosas xkucnora / Gallic acid 5.962 21.74 1211.78 0.89
5 |Hwuxopuesas kucnora / Chicoric acid 6.874 12.87 518.99 1.84
6 |OI'KI'/ Epigallocatechin gallate 7.988 12.47 917.89 1.46
7 |Hempentudunuposano / Undefined 9.345 17.16 651.52 0.73
8 |Hewmpentuduuuposano / Undefined 10.13 13.28 795.85 232
9 |Heugentudunuponano / Undefined 12.09 16.83 1042.22 0.58
10 figgﬁi“?;l;fzfgsm/ 1411 | 1884 | 171297 | 0.4
11 |Hewmnentuduuuposano / Undefined 15.42 9.70 455.78 2.24
12 |Heunentudunuposano / Undefined 18.78 10.68 884.20 2.35
13 |Heunentudunuposano / Undefined 31.34 1.15 90.47 1.15

* — npedcmasnenHvle OaHHble — CPeOHUe 3HAUEHUsL Pe3YTbMAmos mpex no8mopHocmell
*— data shown are the average values of three replication results
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W3 nannbix puc. 1 utabn. 1 cnexyer, 4To
XpOMarorpaMMbl U3BJICUYEHUH, [TOJTyYEHHbIX
crnupToM 3TUoBbIM 70% U3 TMCTHEB JaBpa
071aropoJIHOTO, 3aroTOBJICHHBIX B OKPECT-
HOCTAX I Anymura, coaepar 13 nukos. B
KaueCcTBE KOMIIOHEHTOB HJIECHTU(UIIPOBaA-
HBI Ko(heliHas, rajuioBast U [IUKOpHUeBast KUC-
70Thl, Tayuar snuramnokarexuna (OIKT),

JIIOTEOJINH- 7 -TTTIOKO3 M.

As it is shown in the figure 1 and table 1,

chromatograms of extracts obtained using

ethanol 70% from Laurus nobilis leaves,

gathered in Alushta outskirts have 13 peaks.

The components identified: caffeic, gallic,

and chicoric acids, epigallocatechin gallate,

luteolin-7-glycoside.

Pucynox 2 — Xpomamozpamma uzeneuenus, noay4eHHo20 cnupmom 3muiosevim 40%
U3 aucmoves 1aepa 61a20po00HO20

Figure 2 — Chromatogram of extract, obtained with ethanol 40%
from Laurus nobilis leaves

Tabnuua 2 — Xpomamozpaguueckue xapakmepucmuxu
ooHapyscenHbIX coeounenuil (cnupm smunoetit 40%)
Table 2 — Chromatographic characteristics of the compounds detected

(ethanol 40%)
Bpewmst / | Beicora / | [Tmomans /
Ti Hight
i / Coenunenne / Compound - . mISAq[lJlire Acim. /
Peak s P muH./ | mAU/ / €K1 Asymm
min mAU mAUXceK
1 |Heunentuduuuponano / Undefined 3.747*% | 3493 716.82 0.27
2 |Heunentuduuuponano / Undefined 3.925 35.45 306.96 0.73
3 |Heunentudpumuponano / Undefined 4.129 88.72 1556.98 2.01
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IIpooonocenue maonuywl 2 / Table 2 continued

4  |Kodeiinas kucnora / Caffeic acid 4.533 75.20 1281.75 3.23
5 | Jduxymapus / Dicoumarin 5.345 167.03 2738.90 2.76
6 I"ammoBas kucmota / Gallic acid 5.96 475.61 12399.47 3.30
7 | DOnukarexun / Epicatechin 7.595 22.85 373.27 0.83
8 Heunnentudumuposano / Undefined 9.408 35.94 1421.84 2.17
9 |Uzodepynosas kuciora / Isoferulic acid 12.03 18.11 1153.54 2.24
10 |Hewnentudurnuponano / Undefined 14.78 6.18 252.76 0.64
11 |Hemnentudumuposano / Undefined 16.13 19.28 1542.89 1.73
12 |Hewpentuduruponano / Undefined 18.96 76.85 4331.67 0.35
13 |Hewpentuduruponano / Undefined 19.87 97.11 8683.46 4.69
14 |Kemndepon / Kaempferol 25.1 76.11 8937.64 2.06
15 |M3oxBepuutpuH / Isoquercitrin 31.26 8.02 1317.26 1.82

* — npedcmasnennvle OaHHble — CPeOHUe 3HAUEHUsL Pe3YIbMAmos mpex no8mopHocmell
*— data shown are the average values of three replication results

N3 nannbIX puc. 2 u Tadi. 2 cleayerT, 4To
XpOoMaTrorpaMMbl U3BJICUEHUM, TOJTyYEHHbIX
crupToM 3TUI0BbIM 40% W3 JINCTHEB JaBpa
0J1aropoIHOTO, 3aroTOBJIEHHBIX B OKPECT-
HOCTSX I. AnymiTa, coxepxar 15 nukos. B
KaueCTBE KOMIIOHEHTOB ATOIO U3BJICUECHHUS
UAeHTU(DUITMPOBAHBI KO(eitHas, rajioBas 1
u3odepylioBasi KUCIOTbI, JUKYMAapUH, 3H-
KaTeXuH, KeMI(epoa 1 U30KBEPIUTPUH.

As it is shown in the figure 2 and table 2,
chromatograms of extracts obtained using
ethanol 40% from Laurus nobilis leaves,
gathered in Alushta outskirts have 15 peaks.
The components identified: caffeic, gallic,
and isoferulic acids, dicoumarin, epicate-

chin, kaempferol, and isoquercitrin.

Pucynok 3 — Xpomamozpamma 600H020 u3eiedeHus u3 JUchbes 1aspa 01a20pooHozo
Figure 3 — Chromatogram of water extract from Laurus nobilis leaves

158



Pharmacy & Pharmacology V. 5 N 2, 2017

DOI:10.19163/2307-9266-2017-5-2-150-163

Tabnuua 3 — Xpomamozpaghuueckue xapaxmepucmuku 00HAPYHCEHHBLX COCOUHEHUT

(6ooa)
Table 3 — Chromatographic characteristics of the compounds detected
(water)
Bpewms / | Boicora/ | Ilnomans /
[Tz / Coenunenune / Compound Time Hight Square | Acim. /
Peak MUH. / mAU/ | mAUxcek /| Asymm
min mAU mAUXxcek

1 | AckopbunoBas kuciota / Ascorbic acid | 3.38* -0.08 67.75 140.40
2 |Heunentudunuponano / Undefined 3.753 3.70 18.85 1.16
3 |Heunentudunuponano / Undefined 4.151 34.26 490.30 3.14
4  |T'annosas kucnota / Gallic acid 5.227 101.70 1566.90 2.40
5 |Bamwmobas kuciora / 6.077 | 213.11 | 546402 | 2.89

Vanillic acid
6 |Onuxarexun / Epicatechin 7.612 14.85 665.07 0.95
7  |Hempentudunuponano / Undefined 9.777 12.56 412.34 2.30
8 |Hemaentudpunuposano / Undefined 12.56 5.19 304.61 1.41
g |Keepuetuii-3-rmowosita/ 1756 | 1697 | 111943 | 1.01

Quercetin-3-glycoside
10 |Heunentudunuposano / Undefined 19.92 20.87 1437.90 0.45
11  |Heuaentudunuposano / Undefined 20.93 16.93 1272.67 5.17
1o |Kewndepor-3-ranaxrosin / 26.92 1732 | 147424 | 0.92

Kaempferol-3-galactoside

* — npedcmasnennvle OaHHble — CPeOHUE 3HAUEeHUS Pe3YTbmamos mpex nosmopHocmel
* — data shown are the average values of three replication results

N3 nanubix puc. 3 u tabn. 3 cienyer,
YTO XpOMATOTpamMMbl H3BJICYEHUH, MOIY-
YEHHBIX C MOMOIIBIO BOJABI OYUIICHHOU U3
JUCTHEB JIaBpa OJIArOPOHOTO, 3aTrOTOBIICH-
HBIX B OKPECTHOCTSIX T. AJTyITa, CofepKaT
12 nukoB. B xauecTBe KOMIIOHEHTOB 3TOTO
W3BIICUCHUS HUACHTH(PHUITUPOBAHBI aCKOP-
OWHOBAsI, TAJIJIOBasi U BAHUJIMHOBAS KHUCIIO-
ThI, YMUKATEXUH, KBEPIIETUH-3-TJIIOKO3U]] U
KkeMIi(epoi-3-rajakTo3u/.

3akirouenune. Takum obOpazom, B pe-
3yJbTaTe U3y4eHus 00pa3IoB JINCTHEB JaBpa
0IaropoHOTO, COOPAHHBIX B OKPECTHOCTSIX
I. AnymTa, B UX BOJIHOM W BOJIHO-CITHP-
ToBBIX (40% u 70%) u3BIEUEHUSX C TIO-
MOIIbIO  BBICOKOI(DPEKTUBHON KUIKOCT-
HOM Xpomarorpaduu MACHTUPUIIMPOBAHBI
ackopOMHOBas KHcioTa W 13 coenuHEHUI
(heHONIbHON MPUPOABL: TaJJIOBAasi, BAaHWIIH-

As it is shown in the figure 3 and table 3,
chromatograms of extracts obtained using
clarified water from Laurus nobilis leaves,
gathered in Alushta outskirts have 12 peaks.
The components identified: ascorbic, gal-
lic, and vanillic acids, epicatechin, querce-
tin-3-glycoside, and kaempferol-3-galacto-
side.

Conclusion. Thus, in the result of the
study of Laurus nobilis leaves samples gath-
ered in Alushta outskirts, using high-perfor-
mance liquid chromatography ascorbic acid
and 13 phenolic compounds were identi-
fied in their water and water-alcohol (40%
and 70%) extracts: gallic, vanillic, caffe-
ic, isoferulic, and chicoric acids, epigallo-
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HOBas1, KoeitHast, n3odepynoBast u UKOPH-
eBasi KHCIIOThI, TajulaT SMUrajIOKaTeXHuHa,
JTUKYMapHH, STHUKaTeXUH, KeMpepo1, u3o-
KBEPIIUTPHUH, JTIOTEOTUH-7-TJIFOKO3U I, KBEP-
LETUH-3-TJTI0KO3u ] U KeMmripepo-3-ranax-
TO3U/.

U3odepynoBas 1 MUKOpreBast KUCIOTHI,
rajar OSIUTaJIOKaTeXWHA, TUKyMapHH,
KeMQepos, HW30KBEPUUTPHUH, Kemriie-
pOJ-3-TajlakTO3UJl ¥ JIFOTEOJIMH-7-IJIIOKO-
3H]1 B JIUCThS JaBpa OIaropoJHOro UJIEHTH-
(uLUpPOBaHbI BIEPBBIE.

Kak crienyer u3 mojiy4eHHbBIX JAHHBIX,
OCHOBHBIMH TPYTITIIaMU (PEHOJIBHBIX COEIH-
HEHUH, WICHTH(QHUIMPOBAHHBIX B JIUCTHIX
JaBpa, MPOU3PACTAIOIIETO B OKPECTHOCTSIX
. Anyira, sBIsOTCS (EHOJIbHBIE KHUCIIO-
Thl, (p1aBOHOUBI U (hr1aBaH-3-0JIbl.
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catechin gallate, dicoumarin, epicatechin,
kaempferol, isoquercitrin, luteolin-7-gly-
coside, quercetin-3-glycoside and kaemp-
ferol-3-galactoside.

Isoferulic and chicoric acids, epigallo-
catechin gallate, dicoumarin, kaempferol,
1soquercitrin, kaempferol-3-galactoside and
luteolin-7-glycoside were identified in Lau-
rus nobilis leaves for the first time.

As it follows from the data obtained, the
principal groups of phenolic compounds,
identified in Laurus nobilis leaves which
grow Alushta outskirts are phenolic com-

pounds, flavonoids, and flavan-3-oles.
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