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Jlasp dnacopoonviii — Laurus nobilis L. — eeunozenénoe 08yoomHoe, peoko 00HO0OMHOe, pacmeHtue 8biCOmotl 00
12—15 m. Hazsanue pacmenusi nocesujeno opegrezpeieckomy 602y contnya AnOIIoHy u aeisaemcs CUMBOIOM MUpa u
nobeovl. U3 nezo denanu 6enku 0 UMNEpamopos, 2enepanos u nodmos. Ecmecmeennvivu mecmamu naspa onazo-
Ppoonozo agaaomes meppumopuu cmpar CpeouzemMHoMOpPbs € BbICOKUM 20008bIM YPOBHEM AMMOCHEPHLIX 0CAOKOB.
Buipawusaemcs kax oexopamusnviil 6uo 6 Egpone, Poccuu, CIIIA u opyeux cmpanax. Kynemusupyemcsa e Typyuu,
Anosrcupe, Mapoxxo, [lopmyeanuu, Henanuu, Umanuu, @panyuu, Poccuu u Mekcuxe. I]ens uccnedosanus — oo630p
00CMYNHOU TUMEPAmypuvl 0 GblOeNeHUU, UOCHMUDUKAYUL, KOTULECTNBEHHOM OnpedeNeHuU OUON0UYECKU aKMUGHBIX
cOeOUuHeHUll TUCMbes 1a6pa O1a20pOOH020 U YCHIAHOBIEHHBIX BUOAX UX ghapmakonocuieckol axmugrnocmu. Mame-
puanst u memoowl. Hccieoosanue npogoounocs ¢ UCHONb308aHueM ungopmayuonto-nouckosvix (PubMed, CiteSeer,
arXiv), oubnuomeunvix 6a3z daunvix (eLibrary, Cyberleninka) u 6ecniamuoii coyuanvroii cemu ResearchGate. Pe-
3ybmamul u 00CysncoeHue. Ycmanosneno, ymo aucmos 1aspa 01azopooHo20 8 Kauecmsee OCHOGHBIX 0elicmEYIouUX
seujecme cooeparcam KOMIOHEHMbL IPUPHO20 MACIA, (heHOonblble COCOUHEHUS. U CecKeUmepnenogule 1akmonsl. Kaue-
CMBEHHbIN COCMAB U KONUYECMBEHHOE COOePICANUEe IMUX SPYIN NPUPOOHBIX COCOUHEHULL 8 DIMOM Cbipbe Bapbupyen 8
3a6UCUMOCTU OM IKOJI020-2€02PAPUUECKUX, I0APUUECKUX, KIUMAMUYECKUX PaKmopos, (hazbl pa3eumus pacmenuil,
MEeXHON02UU 8bIPAWUBAHUS, CNOCODA CYWKU U m.0. Pe3yibmamol u36ecmubix hapmakonocuieckux ucciedo8anuil u3-
8l1eUeHUll, CYMMAPHBIX Ppakyuil u UHOUBUOYAIbHBIX COCOUHEHUL TUCTbes 1a8pa 61a20POOHO20 XApaKmepu3syom OaH-
HbIU UO CbIPbsL KAK NePCNeKMUBHbBILL UCTNOYHUK 01 OalbHeliue2o boree 21yb0Koeo ucciedosanus. 3akawouenue. Kax
nokasanu, npeocmasiennvie 6 0030pe Oanibvle, UMEIWUECs 8 OMKPLIMOM UHPOPMAYUOHHOM 0OCHYNe, KOMNOHEHMbL
agpupHoeo macna, ¢peHonvHvle coeOuHerus ((heHonbHble KUCI0mbl, hasoHOUOb U Op.), CeCK8UNEPNeHo8ble TAKNMOHbL
1aspa O1a20poOH020 NPOABIAION PA3HOOOPA3HLII CHeKMp (hapMaKono2uyeckol akmueHocmu. AHmuMukpooHas (8
WUPOKOM CMbICILE), NPOMUBOBUPYCHAS, NPOMUBOBOCNAIUMENbHAS, AHMUOUADEMUYeCcKds U YUmomoKcuieckas (npo-
MUBOPAKOBAsL) AKMUGHOCIY, YCINAHOBIEHHbIE Y U36/eHeHUll, OMOEIbHbIX PPAKYULl U UHOUBUOYATLHLIX COCOUHEHUT
JIUCIbEB 1aspa, AGNAIOMCA NePCHEKMUBHBIMU, C MOYKU 3PeHUsT 0YOYUWUX UCCAe008aHUTL U PA3PADOMKY HOBbIX Je4eo-
HO-NPOPUAAKMULECKUX U JIeKAPCMEEHHBIX CPEOCM.

Knroueswvie cnoea: nasp onacopoonuiii, Laurus nobilis, sgpuproe macno, penonvhvie coedunenus, ceckgumepne-
HOGble JIAKMOHbL, PAPMAKONO2UNECKAs, AKMUBHOCTb
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OF THE LAURUS NOBILIS LEAVES

N.M. Nasukhova', L.A. Logvinenko?, A.L. Kharchenko?, D.A. Konovalov*

'Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State
Medical University, 11, Kalinin ave., Pyatigorsk, 357532, Russia
’Nikitsky Botanic Garden, Nikita, Yalta, Republic of Crimea, 298648, Russia
E-mail: d.a.konovalov@pmedpharm.ru

Laurus nobilis L. is an evergreen dioecious, rarely monecious plant up to 12-15 m high. The plants name is
devoted to an Ancient Greek God of Sun Apollo and is a symbol of peace and victory. It was used in making up
wreaths for emperors, generals, and poets. Its natural area includes Mediterranean countries with high level of
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annual precipitation. It is actively cultivated as a decorative plant in Europe, Russia, USA and other countries. It
is cultivated in Turkey, Algeria, Morocco, Portugal, Spain, Italy, France, Russia, and Mexico. The aim of the study
is the review of available literature about isolation, identification, quantitative determination of biologically active
compounds of the Laurus nobilis leaves in the established species and their pharmacological activity. Materials
and methods. The study was carried out using searching (PubMed, CiteSeer, arXiv), library databases (eLibrary,
Cyberleninka), and ResearchGate free social network. Results and discussion. We have established that Laurus
nobilis leaves have components of essential oil, phenolic compounds, and sesquiterpenic lactones as the principal
active substances. Qualitative composition and quantitative content of these compound groups in these raw materials
varies depending on the ecological and geographical, edaphic, climatic factors, phase of the plant growth, cultivation
technology, drying method etc. The results of the pharmacological studies of the extracts, summary fractions, and
individual compounds of Laurus nobilis leaves characterize this type of raw materials as a perspective source for a
more profound study. Conclusion. As the available open review data showed, the essential oil components, phenolic
compounds (phenolic acids, flavonoids, etc), sesquiterpenic lactones of Laurus nobilis exhibit a diverse spectrum
of pharmacological activity. Antimicrobial (widely), anti-virus, anti-inflammatory, anti-diabetic, and cytoxic (anti-
cancer) activities, established in extracts, certain fractions, and individual compounds of Laurus leaves compounds
are perspective from the point of further studies and development of new treatment and preventive medicinal drugs.

Keywords: Laurus nobilis, essential oil, phenolic compounds, sesquiterpenic lactones, pharmacological activity

Bgenenmue. JlaBp Onaropoansiit — Laurus nobilis L.
SIBIISICTCSI UICTOYHUKOM PACTUTENIBHOTO CBHIPhS (JIUCTHA),
KOTOPO€ HUCTIONB3YeTCs KaK MPSHOCTh U apoOMaTH4YecKast
MIpUIIpaBa B MpoIlecce KOHCEPBUPOBAHUS OBOLICH, MpH
[IPUTOTOBJICHUHU CYIIOB, MSICHBIX, PBIOHBIX OJIOI.

JIuctea maBpa MMPOKO MCHONB3YIOTCS B TPaaHLU-
OHHBIX OJIFOaX HApPOIOB HE TOJbKO Cpean3eMHOMOp-
CKHUX, HO U MHOTHX JPYTUX CTpaH, I/ie paCTeHUE JaBHO U
yCIIEUIHO KynsTuBupyercs [1].

OfHUM M3 BeIyIUX 3KCIOPTEPOB JIABPOBOTO JIKCTA
spasietcst Typuust (10 90% muposoro sxcropra). C 2008
r. 1o 2013 . 3KCTIOPT BHICYIIEHHOTO JIMCTA JaBpa Typuu-
eit ysemmumics ¢ 6 000 Tonn 10 12 000 TonH (¢ 18,5 miH.
10 30 min. USS) [2].

Kpymnueimmmu uMnoprépaMu JaBpOBOTO JIMCTa B
mupe sBisitorcss Boernam, CHIA, Poccus, Ilonbma u
I'epmanus [2].

Ha Tteppuropun Poccuu naBp npouspacraer B
10ro-3anagHeIx paifonax KpacHomapckoro kpas, B Kpbl-
My.

B naponHoli MeauuuHe HaApOAOB Pa3HbIX CTPAH JIH-
CTbsl JIaBpa MPUMEHSIIOTCS TIPH JieueHun 1uadera, 3a00-
JIEBaHMi, BHI3BAHHBIX I'PUOKOBBIMU U OaKTepHaIbHBIMU
nHpekuusmMu. M3BiieueHns: U3 JIMCTbEB J1aBpa 00IaialoT
MIPOTUBOBOCMATIUTENBHBIMY, YCHOKAWBAIOIIUMH, aH-
TUAIIWIIETITUYeCKUMHU cBoiicTtBamu [3, 4]. Hacroil wuc-
MOJIb3YeTCSl TIPU  PA3JIMYHBIX IKETYIOYHO-KUIIEUHBIX
3a00JIeBaHUX, a TAKKE P METEOPH3ME B Ka4eCTBE Be-
TPOTOHHOTO cpencTna [5].

W3BneueHus U3 JIMCTHEB JIaBpa 0JIATOPOJHOIO 00Ja-
JIal0T IIPOTHBOBOCHAINTENLHOM [6, 7], mpOoTHBOOOIIEBOM
[6], mmMmyHHOcTUMynupyomei [8], Helipo3amuTHON
[9], aHTUXOMMHEPTrUYECKOH, aHTHOKUCIUTEIBHON, Mpo-
THUBOSA3BEHHOM, aHTUKOHBYJIbCAHTHOM, AHTUMYTAareHHOH,
WHCEKTULUHOW, aHTUOAKTepUaIbHON, MPOTUBOBUPYC-
HOM, IPOTUBOIpHOKOBO#i [7], napBunmanoii [10] akrus-
HOCTBIO.

B Hay4HoOIi nuTeparype onucaHbl aHTHOaKTepUallb-
Hble cBoiicTBa BogHoro [11], aranombHoro [12, 13] u
MeTaHOJIbHOTO u3BjiedeHuil [14]. JIucTtes maBpa BXOIAT
B COCTaB HECKOJIbKUX cOOpoB [15] M JekapcTBEHHBIX
cpencTB st Jieuenus: quadera [16, 17]. Vzsneuenus uz

9TOTO CBIPHS BXOIST B COCTaB OMOJIOTHYECKH aKTHBHBIX
no6aBok k e [18].

Lean uccienoBanmusi — 0030p JOCTYIMHOM JHTEpa-
TYpBI O BBIJICIICHUH, HJICHTU(PHUKALINN, KOJTHIECTBEHHOM
OTIpe/IeTICHUH OMOIOTHYECKHI aKTUBHBIX COCMHEHNH JIN-
CTHEB JIaBpa OJIArOPOTHOTO M YCTAHOBJICHHBIX BH/IAX HX
(hapMaKoIOrHueCKO aKTHBHOCTH.

Marepuansl U MeToabl. VccienoBanue mpoBou-
JIOCh C WCIIOJIBb30BAHUEM HMH(OPMAIIMOHHO-TIOMCKOBBIX
(PubMed, CiteSeer, arXiv), OMONHOTEYHBIX 0a3 TaHHBIX
(eLibrary, Cyberleninka) n OecniaTHOM COUMAILHOM
cetu ResearchGate.

Pe3ysabraThl u 06cy:k1eHne. B nucThsx naspa Ona-
TOPOAHOTO OBUTM MAEHTH(HUINPOBAHBI MOHO- M CECKBH-
TEPICHONbI, ()CHOIBHBIC U HEKOTOPhIE NPYTHe COCaH-
Henus [7].

1,8-Lluneon aBisieTcst INIaBHBIM KOMITOHEHTOM d(Hp-
HOTO Macja JIMCTheB JaBpa (¢ coxepxkanueM 25-70%),
COOpaHHBIX B pa3HBIX PETHOHAX MHpa, HANpUMEp, B
Typuuu [19, 20], Upane [21, 22], Kutae [23], Tynuce
[24], Mapoxkxo [25], Xopsaruu u Cepbuu [26], Utamim
[27], ®panuuu [28], [Hopryranuu [29], Aprentune [30]
u bpazunuu [31].

M. Riaz ¢ coaBTOpaMu HCCIEIOBATH XHUMUYECKHHA
cocTaB 3(MPHOTO MACiIa, U3BIEYEHHOTO U3 JINCTHEB JIaB-
pa, npouspacrarouiero B ITakucrane [32]. Beixox macna
6611 cambiM HU3KUM (0,13%) B MapTe M camMbIM BBICO-
kM (0,36%) B cenTsiOpe. LluHeon u 9BreHON 0Ka3alluch
IJIaBHBIMHM KOMIIOHEHTAaMH BO BCEX 00pa3Iiax, OHaKo Ha-
OJFONAIACh a3yl B KOJMMYECTBEHHOM COZICPKAHUH
rxomnoneHToB. K. Kevseroglu n np. n3yunnu onTorene-
THYECKYIO0 U JHEBHYIO U3MEHYMBOCTH 3()MPHOTO Maciia
13 JIUCTHEB JIaBpa, BelpamuBaemoro B Typuuu [33]. Uc-
CIIEIOBAaHUSI TTOKA3aJIH, UTO COJCpKaHue ApupHOro Mac-
Jla B JIUCTBSIX HE3HAUUTEIHFHO BapbHPOBAJIO B TEUCHUE
JIHS, HO CE30HHas Bapuanus Obuia cymecTBeHHOH. Ca-
MBI BBICOKHMH MPOLEHT 3()UPHOTO Macia ObUI yCTaHOB-
neH B aBrycte (1,46%) n utone (1,33%), a camblii HU3KHH
— B Mae u ceHtsope (0,59% u 0,74%, COOTBETCTBEHHO).
ABTOpamu 0OHapyXeHa TITOJOKUTEIbHAS KOPPEISIUs
MEXIY coZepKaHueM 3(UPHOTO Maclia B JINCTHSAX U 3HA-
YEHUSIMU TEMIIEPATYPBI.
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Habnrogaemble pasniumst B coctaBe A(pUpHOTO Maciia
Y KOJIMYECTBEHHOM COJIEP)KaHUH OT/EIBHBIX KOMITOHEH-
TOB, TIO MHEHHMIO HEKOTOPBIX UCCIIEI0BaTelNel, MOTYT 00b-
SICHSITBCSL PA3HBIMHU DKOJIOTMYECKUMH, KITMMATHYCCKUMH,
CC30HHBIMH, TCHETUYCCKAMHE U TeorpapuuecKiuMu (pakTo-
pamu [34], a TakKe pa3nvueM BUIOBBIX (POPM U XEMOTH-
TIOB JIaBPa, COCTOSIHHEM MOYBEHHOTO MUTAHMS U T.]I.

AHTnOaKTepHaIbHasl aKTUBHOCTH A(PHUPHOTO Mac-
Jla U3 JIMCTHEB JIaBpa, U3yUeHHas in Vitro Ha Tpex Oak-
TepUaNbHBIX MmTaMMmax: Staphylococcus aureus, St.
intermedius w Klebsiella pneumonia, TpOSBISIACH
MpY MUHUMAJIBHONH WHTHOMPYIOIIEH KOHIICHTPAIUU OT
0,01 go 1 mr/mu [25]. LluHeon, kak U3BECTHO, 00Jaa-
€T CWIBbHBIM aHTUOAKTEPHATBHBIM JCHCTBUEM IPOTHB
Staphylococcus aureus [35]. Jlunanoon — amudarude-
CKUI CIIUPT C BBIPAXKCHHON aHTHOAKTEPHATHLHON aKTHB-
HOCTBIO B OTHOIIICHUU HECKOJBKUX OAKTEPHii, TAKHX KaK
Shigella sonnei, Sh. flexneri, Pseudomonas aeruginosa u
Listeria monocytogenes [36]. Y MeTWIIBreHoNa U cabu-
HEHa TaKkKe YCTaHOBJICHA CHJIbHAs aHTHOAKTepHasbHast
aKTHBHOCTH [37], Torna Kak KapBakpoJl IPOSIBUI BBIpa-
JKEHHYIO aHTHOAKTepHaJbHYI0O aKTUBHOCTH B OTHOIIIE-
HUU IPaMOTpPHUIIATEIBHBIX OakTepuit [38]. DTu mectsb oc-
HOBHBIX JINIO(QUIBHBIX BEIIECTB I(PUPHOTO Maclia JaBpa
B COCTOSIHUHM TIPOHHMKAaTh 4epe3 KIETOYHbIE MEMOpaHBI
MHUKPOOPTaHU3MOB, MTOCPEICTBOM pa3pyILICHUs! MMOJIHCa-
XapUJIOB, JKUPHBIX KUCIOT U (POCHOIUTHIOB, BXOIAIINX
B UX cocTaB. AHTHOAKTepHabHast aKTHBHOCTD d(UPHO-
ro Maclia JlaBpa OIHCaHa B MHOTOYHCIICHHBIX HCCIEIO0-
BaHMsIX [39, 40].

D¢upHOE MaciIo U3 JIUCTHEB JaBpa (B KOHIEHTPAIN
300 Mr/mi1) MOYTH MOJHOCTHIO MHIHOUPOBAJIO 00pa3o-
BaHue 3-HutporuposnHa (91%). 1,8-I{uneon oxazaincs
HEaKTUBHBIM B ATOW MOZEIH. DTO MO3BOJMIO aBTOpam
paboTHI MPEAIOIOKHUTE, YTO NaHHBIN d(deKT cBs3aH ¢
JPYTUMH JIETyUYHUMH BeIleCTBaMH JIUCThEB [41].

[TpoTtnBOrprOKOBBIiT MOTEHIMAT 2QUPHOTO Macia U3
JIMCTHEB JIaBpa B OTHOILICHUU BHJIOB, PHHAUICKAIINX K
ponam Eurotium, Aspergillus u Penicillium, 6su1 Tipojie-
MoHcTpupoBad M. Guynot ¢ coaBTopamu [42].
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B nwmcresx maBpa, coOpaHHbIX B Iperum, V.
Papageorgiou c¢ coaBropamu [34] B kKauecTBe INIaBHOTO
(PeHOTBHOTO KOMITOHEHTA WACHTH(UIIMPOBAH JIIOTEOINH
(5). ®eHONBHBIC KUCIOTHI — 3,4-TUTHIPOKCHOCH30MHAS
(6), rannosas (7), BanwmHoBas (8) u pozmapuHoBas (9)
ObLTH OOHAPY)KEHBI B HU3KMX KOHIICHTPALHSX.

M. Muchuweti ¢ coaBropamu [49] B U3BICUCHHSX U3
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D¢upHOE Macio M3 JHCThEB I0KA3alI0 aHTHPaIH-
kanbHylo aktuBHOCTH (DPPH) co 3nadenmem IC50 =
66,1 Mxr/mu. MHrnbupoBanue mnposudepanun JTHHUH
paxoBbIX KieTok K562 HaOmromanoch Npu 3HAUYCHUH
1C50 = 95 mkr/mu [43].

Boneyrossiroliee U MPOTHBOBOCHATUTENEHOE BIINS-
HUe 3(UPHOTO Maciia JIMCTHEB JIaBpa B TECTax Ha Jabopa-
TOPHBIX J)KUBOTHBIX (MBIIIH, KPBICH) IO aKTHBHOCTH CO-
MMOCTaBHMO C JICUCTBHEM MOP(GUHA U MUPOKCUKama [44].

D¢upHOE Macio JIMCTHEB JIaBpa HCIOIb30BAIOCH
KaK aHTUAITHIENITHYECKOE JIEKAPCTBEHHOE CPENICTBO B
HMpaHCKON TpaguuuoHHOM MeauuuHe [45]. OHo 3amu-
IIaJI0 MBIIEH OT TOHUYECKUX HPHUCTYIOB, WHIYIHPO-
BaHHBIX MaKCHMaJbHBIM 3JIEKTPOLIOKOM H, OCOOEHHO,
MIEHTUIICHTETpa30IoM. KoMITIOHEHTaMH, OTBETCTBEHHBI-
MU 3a 3Ty aKTHBHOCTB, 10 MHEHHUIO aBTOPOB, SIBIISUIUCH
METHJIPBIEHOJ, 9BTEHOM U MUHEH [45].

deHONbHBIE COEMHEHUsS! JINCTHEB JAMKOPACTYILETO
W KyJIBTHBHPYEMOTO JIaBpa M3y4yalllCh B Pa3HBIX peru-
OHaxX ero mpowmspacrtanusi. Bospacrarommii MHTEpec K
9TOH TpyMNIe MPUPOIHBIX COSTMHEHHUN JlaBpa CBSI3aH HE
TOJIBKO C Pa3HO00pa3neM WACHTH(UIIMPOBAHHBIX CTPYK-
TYp, HO M C aKTyaJIbHBIMH BHJaMHU (hapMaKOJIOTHUECKOH
AKTHBHOCTH (aHTHOKHUCIHUTEIILHOM U MPOTHBOPAKOBOH).

ABTOpaMu ucclieoBanus in vitro [46] BbIsSIBIEHA aK-
THUBHOCTB ()eHOJILHBIX M3BJICUEHHI B OTHOILICHUH OaKTe-
puii, TpHOOB M HEKOTOPBIX JIMHUH OIYXOJIEBBIX KIIETOK
yenoseka (HeLa, MCF7, NCI-H460 u HCT15).

B uccnenosanuu H.W. Kang ¢ coaBropamu [47] u3
9TaHOJBHOTO U3BJICUCHUS JINCTHEB JIaBPa ObLI BBIIEIICH U
uneHTHUIMpoBaH (uaBoHOUA n30kBepuuTpHUH (1) (cM.
Tabn. 1), aHTHOKCHJAHTHAsl aKTHBHOCTh KOTOPOTO OKa-
3aJach BbIIIE, YeM y OyTHITHAPOKCHAHU30J1a, OyTHIITH-
JIPOKCHUTOJIYOJIa ¥ aCKOPOMHOBOM KHCIIOTHI.

W3 MeTaHOJIBHOTO N3BJICUEHHS CBEKUX JICTHEB JIaB-
pa S. de Marino ¢ coaBropamu [48] BBIAETHIN HECKOIBKO
COE/IMHEHUH, B TOM uuciie (peHONbHBII IIoKo3u] (2) u
¢dmaBonouns! (3 u 4). Hanbonee akTUBHBIM MHTHOUTO-
POM TIPOAYKIIMU OKCHJIA a30Ta 0Ka3aJloCh COEANHEHUE 3
(cm. Tabm. 1).

HO

0 O CH_OH
HD% 2
HO

2

JUCTHEB JIaBpa uaeHTHGHUIHpoBanu kodeinyro (10), pe-

pysoByto (11) u BaHUIHHOBYIO (8) KHCIOTY.
HccnenoBanne HACTOsl JIUCTBEB JiaBpa, COOpaH-

HBIX B Mramum [5], KOHCTaTHpOBaNO IPHUCYTCTBHE

B HeMm kemmdepon-3-O-timokonupanosuna  (12);
kemriepor-3-O-paMHOTIPAaHO3UTA (13); kemrte-
pon-3-0-(2",4"-nu-E-n-kymapomnn)-paMHO3Uu I (14);
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KCMII-
TTTIFOKOITHU-

kemrdepor-3-O-apaduHonupaHo3uia
bepon-3-O-[6-O-(paMHOTUPAHO3HLT)

(15);

panosuga  (16); KBepUeTUH-3-O-TITIOKONMHPaHO3U-
ma (17); keepuerun-3-O-pamuonupanosuga  (18);
kBepreTuH-3-0-[6-O-(paMHOTUPAHO3MWI)  DIFOKOMUpa-

Ho3uaal; 3’-MeTokcH-kBepleTuH-3-0-[6-(pamHonUpa-
HO3WI) mDarokonupanosuaal (19); 3’-meTokcukBepiie-
TuH-3-0-[6-O-(paMHONTUPAHO3KUI)  TIFOKOIHPAHO3U/A |
(20); 3'-MeTOKCUKBepIEeTHH-3-O-IITIOKOMUPaHO3UIa
(21); xarexuna (22); nzoButekcuH 2''-pamuosuna (23);
nuHHaMTaHHuHA B1 (24).

Pytun (xBepuernna 3-O-pyrunHos3nn) (25) Obutr 06-
HapyXeH B JIUCThAX pacTeHus merogamu BOXKX [52] u
CBOXX (cBepXIpOU3BOAUTENBHOM KHUIKOCTHONW Xpoma-
torpadun) [55] u naeHTUPUIMPOBAH MO BPEMEHHU yaEp-
YKMBaHUsI Ha KOJIOHKE, & TAK)KE CIIEKTPaIbHBIM XapaKTepH-
CTHKaM B CPAaBHEHHUH CO CTaH/IapTHBIM 00pa3LioM.

Jluctes JaBpa TYpPELKOro TIPOUCXOKIE-
wust  [50]  comepkamu  kemmdepon-3-O-a-L-(3"-Z,
4"-E-nu-n-KyMapowi)-paMHOIIMpano3u - (26), kemrmde-
pon-3-0O-a-L-(3",4"-nu-Z-n-kymapoui)-paMHOITUPAHO3U]T
(27), xemndepon-3-0-0-L-(3",4"-mu-E-n-kymaporn)-pam-
Hormpanozun  (28),  xemndepon-3-O-a-L-(2"-E4"-Z-
JIA-1-KyMapomiI )-paMHoApano3u  (29),  xemmdeporn
-3-0-0-L-(2",4"-mu-E-n-xymapomui)-pamuonupanos3us (30)
u kemndepon -3-O-a-L-(2"-Z,4"-E-nu-n-kymapou)-pam-
Horupanosus (31).

S. Pacifico ¢ coaBTropaMu u3 METaHOIBHOTO U3BIIEYE-
HUSI JIUCTBEB JIaBpa, COOpaHHBIX B MTannu, BBIIETUIN 1
uaeHTrunmposanu [51] rexcosun 3,4-1uruapoxkcuoeH-
30iHON KucnoThl (32); 2',B-muruapoxcu-o,B-1uruapo-
xakoH-0-O-rexcosn (33); 1-(2'-ruapoxcudenmn)-1-ru-

npoxkcudenmmponan-o-O-rekcoznn  (34);  rekcosua
KyMapoBoii kuciotsl (35); 2'-runpokcu-a, 3-auruapoxaii-
koH-0-O-rexco3ua (36); anureHuH-6,8-au-C-reKco3us
(37); amurenun-6-C-(2"-O-1e0KCUTEKCO3MIT)-TEKCO3HUT
(38); kBepretun-3-O-(6"-O-1€0KCUTEKCO3MIT)-TEKCO3HUT
(39); kemmpepoin-3-O-(6"-O-1e0KCUTEKCO3HIT)-TEeKCO3HUT
(40);  wsopamueTHH-3-O-(6"-O-1COKCUTEKCO3MIT)-TCK-
cosun (41); tmuHamrtanHuH Bl (24); 8-C-rekcosmn
anmreHuHa  (42);  TeTpa-METOKCH-AWTHAPOKBEpIIE-
TuH-3-O-nedro3un  (43);  kBepueTuH-3-O-rexco3us
(m3omep 1 u 2) (44); xBepuetnH-3-O-nenTo3un (45);
kemndepon-3-O-rekco3un  (46); kBepuetun-3-O-ne-
okcurekco3un (47); mszopamueruH-3-O-rekcozun (48);
keMmndepon-3-O-nenro3un (49); kemmndepomn-3-O-aeok-
curekcosus (50).

CpaBHUTEIBHOE M3yUeHHE KYJIBTHBUPYEMBIX H JIU-
KOPACTyIIUX 00pa3IoB JIMCTHEB JIaBPa, OCYLIECTBICHHOE
B Ilopryramum [52], uaeHTHPHUIMPOBAIO MPUCYTCTBUE
rekcosusaa snukarexuHa (51), (+)-ramnokarexuna (52),
(+)-xarexuna (53), (-)-onukarexuHa (54), 6-C-miro-
ko3unma Jroreonuna (55), 8-C-mmroko3ujga amureHuHa
(56), 6-C-nmroko3una anurenuHa (57), 3-O-miroko3uaa
kBepreruHa (58), 3-O-pyrunosuma kemmndepona (59),
3-O-mmroko3ua kemrdeposa (60) 1 HEKOTOPBIX IPYTUX
(DEHOIBHBIX COCIMHEHNH.

D.B. Muiiz-Marquez ¢ komeramu [53] oOHapyxu-
JIM B U3BJICYCHUSIX U3 JIMCTHEB JIaBpa MPHUCYTCTBHE ABYX
(PEHONBHBIX KHCIOT — KymapoBoil (61) u 2-ruapoxcu-
IUHHAMOBOH (62).

Jluctes naBpa, coopannsie B Kpeimy [54], B kaue-
CTBE JIOMHHHUPYIOIIET0 KOMITOHEHTa (hJIaBaHOBOM MTPUPO-
JIBI COZIEP KN dMUKATCXMH (54).

Tabnuya 1 — @enonvuvie coeOunenus IUCMbee 1a6pa 01a20pooH020

Ne Hazpanue Crpana HcTtounuk
n/m
1 2 3 4
1 W30kxBepuuTpuH Typuus [47]
2 | Her TpuBHmanpHOTO Ha3BaHUS Wranus [48]
3 | Kemndepon-3-O-a-L-(3",4"-mu-E-n-xymapons) paMHO3HT Mrais [48]
Typuus [50]
4 | Kemndepon-3-O-a-L-(2"-E-n-kymapow) paMHO3UT Wranus [48]
5 Jlroreonun
6 3,4-JIuruapokcuOeH30iHas KUCIOTa Tpenus [34]
I'penus [34]
7 I'annoBas xucnora
Poccus [61]
I 34
8 BanwinnoBas xucinora 31/15466]-;146;: % 1 9}
9 Po3mapuHoBas kuciora I'peuus [34]
10 | Kodeitnas kuciora 3uMBatse [49]
11 | depynoBas KUCIOTA
12 | Kemmepon-3-O-mmokonupaHo3u
13 | Kemndgepon-3-O-pamMHOIIMpaHO3H
14 | Kemndepon-3-O-(2",4"-nu-E-n-Kymaponi)-paMHO3HT
15 | Kemngepoin-3-O-apabuHonpaHo3u1
16 | Kemndepon-3-O-[6-O-(paMHOITUPaHO3MIT) TITIOKOITUPAHO3H T |
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Ne HasBanue Crpana Hcrounuk
n/n
1 2 3 4
17 | KBepuerun-3-O-TIIIOKOTUPAHO3HUT Wranus [5]

18 | KBepuerun-3-O-paMHONUPaHO3U]
19 | KBepuerun-3-0-[6-O-(paMHONNPAHO3MT) TITIOKOMUPAHO3U

20 | 3’-MetokcukBepiieTHH-3-0-[6-O-(paMHONAPAHO3UIT) [ITFOKOMTUPAHO3H/T |

21 3’-MeTokcukBepUeTHH-3-O-ITIOKONUPaHO3U

Uranus [5]
22 |K
arexi Poccust [54]
23 | 3oBuTEeKCUH-2"-paMHO3UI Wranust [5]
Wranust [5]
24 |lluaHamTanuH Bl Ve 51]
Kurait [55]
25 | Pyrtun (xBeprernna 3-O-pyTHHO3U) Topryrams [52]
26 | Kemndepon-3-O-a-L-(3"-Z,4"-E-au-n-KyMapou)-paMHOITHPAHO3U/T
27 | Kemmndepor -3-O-0-L-(3",4"-nu-Z-n-KyMapoui ) -paMHOITUPAHO3 KT
28 | Kemndepon -3-0O-a-L-(3", 4"'- nu-E-n-kymaponin)-paMHOITUPAHO3H T Typruas [50]

29 | Kemndepon -3-O-a-L-(2"-E,4"-Z-nn-n-Kymapous)-paMHONTUPAHO3UT
30 |Kemndepon -3-O-a-L-(2",4"-nu-E-n-kymapon)-paMHOIHPAHO3H]]
31 | Kemndepon -3-O-a-L-(2"-Z,4"-E-nu-n-Kymapous )-paMHONIUPAHO3UL
32 | 3,4-AurunpokcrnOeH30HHON KUCIOTHI TEKCO3HUT

33 | 2',B -Auruapokcu-o, B-TuruapoKCuxaikoHa-o-O-reKCo3u I

34 | 1-(2"-I'mapoxcudennn)- 1 -ruapokcudenunnponan-o-O-rekco3us

35 | KymapoBo# KHCIOTHI TEKCO3H]

36 | 2'-I'mapokcu-a,B-auruapoxaikoH-o-O-rekco3ns
37 | Anurenun-6,8-nu-C-rexco3u

38 | AnurernH-6-C-(2"-O-1C0KCUTESKCO3HIT )-TEKCO3H /T
39 | KBeprernn-3-O-(6"-O-1e0KCUTeKCO3UIT)-TeKCO3U]T
40 | Kemndepon-3-O-(6"-O-1e0KCUTEKCO3HIT)-TeKCO3HUT Uranus [51]
41 | N3opamueTnH-3-0-(6"-O-1€0KCUTEKCO3HIT )-TEKCO3H T
42 | Anurenun 8-C-rexco3uj

43 | Terpa-METOKCH-TUTHIPOKBEPIIETHH-3-O-TIEHTO31U
44 | Kepnerun-3-O-rexkco3un

45 | Keepretnn-3-O-1eHTo3u 1

46 | Kemndepon-3-O-rexcosun

47 | KeprietnH-3-O-1€0KCUTEKCO3U T

48 | U3opamuetuH-3-O-rekco3ns

49 | Kemndepon-3-O-neHTos3u

50 | Kemnepoin-3-O-neoKCureKco3u

51 | DnukarexmHa reKCO3UI

52 | (+)-T'annokarexun [52]
53 | (+)-Karexun )

54 | (-)-DOnukarexun [52; 56]
55 | JIroreonmmnua 6-C-IIFOKO3H Hopryranis

56 | Anurennna 8-C-IIIFOKO3UT pTy

57 | Anmrennna 6-C-TIIFOKO3UT [52]
58 | KBepueruna 3-O-mimroKo3u

59 | Kemngepona 3-O-pyTrHO3UA

60 |Kemngepona 3-O-rroko3us

61 |KymapoBas kucmora Mexkcrika (53]

62 | 2-I'maxkopcUIIMHHAMOBAsI KUCIOTa
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ITo nannbiM M. Skerget ¢ coaropamu [57] B Me-
TAHOJIFHBIX HM3BJICUCHHSX W3 JIUCTHEB JlaBpa, MpHOO-
peréunbix B CrioBeHHH, CyMMa (hEHOJIBHBIX COEINHE-
Hu coctaBuia 99,7 r/kr (B mepecyéTe Ha rajsIOBYIO
KHUCTIOTY).

HccnenoBanne HACTOSI M3 DTOTO CHIPHSI, BHIOIHEH-
HOE Tpymnmnoi aBTopoB [5], Moka3ano, 4To coieprKaHue
MIPOM3BOIHBIX KeMIi(heposia U KBepLeTHHa B HEM JO0CTH-
raet 0,31+£0,01 mr/100 mMa u 2,114+0,01 mr/100 M1, cooT-
BETCTBEHHO. B pacuere Ha 200 M1 HACTOS 3TO MPUOITHU3HU-
TenbHO 5,0 Mr (B cymme).

M. Lu ¢ coaBropamu [55] uccienoBaiu copepaHue
(1aBOHOMIOB M (DEHOJIBHBIX KHCIIOT B STAHOJIBHBIX IKC-
TpaKTax JIaBPOBBIX JHCTHEB PACTCHHUI, BHIPAIICHHBIX B
Kurae. Coznepxanue (peHONBHBIX KHCIIOT B IIepecdeTe
Ha cyxoil Bec coctaBmio 474,1+12,7 mr/t, pyruna (25)
—929,4+19,3 mMr/r 1 HeuIeHTUHUINPOBAHHBIX (DIIABOHO-
uaoB — 2138,2+42,7 mr/r.

@deHOoNbHBIN MPOQHIbL JIMCTHEB JaBpa, COOPAHHBIX
Ha Marepuke, A3opckux octpoBax u Mapueiipe (ITopry-
ranust) ObuT npoaHanusupoBad A. Vinha ¢ coaBropamu
[56] (cm. Tabm. 2).

Tabnuya 2 — Konuuecmeennoe cooepicanue pasnpix 2pynn (heHonbHvix coeounenuil
8 IUCMbAX 7148PaA O1a20P0OHO20

N3Bneuenus
Coenunenus CruproBoiHOE
Boanoe CnuproBoe
(Boma-atanon (1:1))

(DeHOJ]IiHBIe COCITUHCHUS, MI/T (B 14,3740.79 43,0340.35 31,0940.31
nepecyére Ha raJuIOBYIO KHUCIIOTY)
dnaBoHOUBI, MI/T (B Iepecuére Ha 14,1240.93 30,1540,25 20,880.88
AIUKATEXUH )
(+)-Karexun 0,41%* 0,58%* 0,04*
(-)-DOmukarexux 0,99* 3,44%* 0,67*
CymMMa MOHOMEPOB 1,40%* 4,02% 0,71*
JluMepHbIe TPOAHTOIMAHHIMHBI 1,49* 16,97* 5,25%
TpumepHBIe TPOAHTOIIMAHUANHEI | 0,48* 1,24% 0,32*
TpumepHbIe TPOAHTOIIMAHUANHEL 2 1,73%* 5,05* 2,46%*
TerpamepHble IPOAHTOLIUAHUIUHBI 1,02%* 1,16* 0,32*
CymmMa ¢aBaH-3-0J10B 6,12% 28,44* 9,06*

* KOHICHTpALlUU JaHbI B MI/T B HCpeC‘IéTe Ha JIIMKaTCXUH U CyXOﬁ BCC

[IpesncTaBneHHbIE JaHHbBIC MTOKA3bIBAIOT, YTO JHCTHS
JaBpa OaropogHOrO SIBJISIOTCS LEHHBIM HCTOYHHUKOM
(hEHONBHBIX COSTMHEHHUH, TAKUX KaK ()eHOJIbHBIC KHCIIO-
Thl U (IIaBOHOUIBL. B cymMMe nX coziepikaHue B JIMCTHSX
MOXET jJocTurarh 10 99,7 r/kr (B mepecuére Ha rauio-
BYIO KUCJIOTY).

KonmuecTBeHHOE COMCpKAHUE pa3HBIX rpymil ¢e-
HOJIbHBIX BEILIECTB BapbUPYET B 3aBUCUMOCTH OT MeCTa
cOopa, UCTOYHHKA ChIPbS (KYJbTHBHPYEMbIC WIIU JIUKO-
pactyiie pacteHus), BpeMeHu ((as3bl) ero 3aroToBKH,
croco0a CyIIKU U U3BJICYCHUS U3 CBIPBS U T.1I.

CeCKBHUTEPIICHOBBIC JIAKTOHBI, BBIACICHHBIE U3 JIU-
ctheB Laurus nobilis, npencrapnensl B Tabmuie 3. OTu
COEJIMHEeHHUs] 00MaaloT Pa3HbIMU (hapMaKOJIOTHUECKUMH
AKTUBHOCTSAMH: aHTHOAKTepHAIBLHOW, MPOTHBOIPHOKO-
BOH [14], aHTHIMa0ETHYECKON, IIPOTUBOBOCIIATINTEIBHOM
(uarubupyror npoussozacTBo NO), renaro3amuTHoH [58],
HeWpo3amuTHON [44], THrHOMPYIOT MOIIOIIEHNE CIUPTA,
MOBBIIIAIOT AKTUBHOCTh NEYEHOYHOW [Ty TaTHOH-S-TpaHC-
(epasbl, IMTOTOKCUYHBI U HHILYUPYIOT anomTo3 [59].

H. Hibasami ¢ coaBropamu [60] ycTaHOBHJIH, YTO
CECKBUTEPIICHOBBIC JIAKTOHBI JIaBpa — KOCTYHOIU (4)
3airy3aniH D (26) moka3bpIBalOT CHIBHOE POCT-MHTHOH-
pytolliee BIUSIHAE B OTHOIICHUU KIJIETOK MHEJIOHIHOTO
neiixo3a (HL-60) uyenoBeka M BBI3BIBAIOT MX aTONTO3.

ABTOpBI 3TOI PabOTHI, KaK U OOJBIINHCTBO APYTHX HC-
clefioBaTeNel, CUUTAIOT, Y4TO O-METHJICH-Y-OyTHpOIaK-
TOHHAsT 4YacTh CECKBHTEPIICHOBBIX JIAKTOHOB — HEO00-
XOJIMMO€ YCJIOBHE JUIsl TIPOSIBICHUSI IIUTOTOKCHYECKOM
(TPOTUBOOIMYXOJIEBOI ) AKTUBHOCTH.

H. Matsuda u ap. 00Hapy>Xuiu, 4T0 KOCTYHOJIU (4)
TaKXKe MPOSIBIIET racTPOIIPOTEKTUBHOE AercTBHEe [61].

M. Yoshikawa ¢ coaBTOpamu Iokasajiu, 4TO O-Me-
THIICH-Y-Oy TUPOJIAKTOHHAsl 4acTh OOYCIaBJIMBAeT CIIO-
COOHOCTh HEKOTOPBIX CECKBHUTEPIICHOBBIX JIAKTOHOB M3
JIMCTBHEB JIABPAa HHTUOUPOBATH MOBBIILICHUE COACPIKAHUS
starosa B kKpoBu [62]. N. Uchiyama ¢ kosuteramu ycra-
HOBHWJIM, YTO HECKOJIBKO CECKBUTEPIICHOBBIX JIAKTOHOB
9TOTO PACTEHHs NPOSBISIOT TPUMNAHOLUIHYIO aKTHB-
HOCTb, Onaronapsi 0Opa30BaHMIO KOBAJICHTHOW CBSI3H
MEXIY HX O,3-HCHACBIIICHHON Y-JTAKTOHHON YacThIO W
Hykneoduizamu [63].

Koctynonuza (4) m meruapoxocTyc JnakToH (24) B
9KCIIEPUMEHTE TMOKa3ajl WHTHOUPYIOUIYI0 aKTHBHOCTb
B orHomeHuu Mycobacterium tuberculosis H37Rv ¢
MHHUMAaJIbHBIMH MHTHOMPYIOIUMU  KOHIICHTPAIUSIMH
6,25 mr/m u 12,5 Mr/a, COOTBETCTBEHHO. AKTHBHOCTL B
OTHOILIEHUU JIEKAPCTBEHHO-YCTOMUYMBBIX KIIMHUYECKUX
u3onaToB M. tuberculosis cMecH TakTOHOB ObIjIa BEIIIIE,
4eM JIJISl MHIAUBHIyallbHBIX COSTUHEHM [64].
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10 ceckBUTEPHEHOBBIX JAKTOHOB: peiiHo3uH (21),
rugpornepokeua MarHonmuanuaa (19), 1p,2B-murunpox-
cu-50,6B,7aH-3Bnecma-4(15),11(13)-auen-12,6-omnun
(14), canrtamapun (22), marnomuanuja (18), 3o-nepok-

cuapmedonun (20), 13-nernapocantonus (13), ybude-  xam K562 [65].

puH (23), auruapornepokcukoctynonu 1 (1), aroneHronmsy
(5) 6butn BBIIETCHBI E. Julianti ¢ coaBTOpaMu U3 INCTHEB
JaBpa. DT COCJMHEHHMs MOKA3ajdH Pa3IM4HbIe YPOBHHU
LUTOTOKCUYHOCTH 10 OTHOLICHHUIO K JICHKO3HBIM KJIET-

Tabnuya 3 — Ceckeumepnenogle 1aKmoHnbl, 0OHAPYICEHHbIE 6 1aspe 01azopoOHOM

Ne i/ Tpusnanbroe [Tonoxenue 3amectureneit Hctounnk
Ha3BaHHE

T'epmakpan-12,6-omuab

1. | AHrUAPONEPOKCUKOCTYHOIIU 1-okco; 4(5),11(13),10(14)-Tpuen; 68,700 — H [65]

2. | ApremopuH 1(10),4(5),11(13)-tpuen; 6B,7a— H [66, 67]

3. | Bepmoropun 1B-O0H; 4(5),11(13),10(14)-Tpuen; 6B,70. — H [67]

4. | KocrtyHommn 1B-OH; 4(5),11(13),10(14)-tpuen; 6B,70.— H [59, 62, 66-69]

5. | Jlronentomun 10-OH; 4(5),11(13),10(14)-tpuen; 68,70 — H [65]
I'epmaxpan-12,8-omuabt

6. | JlesanetniiaypeHoOHomm 60-H; 1(10),4(5),11(13)-rpuen; 70,83 — H | [14, 67]
DBaecman-12,6-omuant

7. be3 TpuBHanbHOrO Ha3BaHUS 1,20/3 ,40-mmsnoken; 11-ew; 4a,50,60,70,1000 — H

8. be3 TpuBHanbHOTO Ha3BaHUS lo,2B-mnOH; 3,11-muen; 50.,6B,7a, 100 — H

9. be3 TpuBnansHOTO Ha3BaHUS 1B-OH; 40-OCH,; 11-em; 5a,6B,70, 1000 — H [65]

10. |be3 TpuBHaIBHOrO Ha3BAHUS 1B,4B-mmOH; 11-en; 50,6B,7a,10a — H

11. | be3 TpUBHANIBHOIO Ha3BAHUS 1B-OH,2B-OAc; 4,11-auen; So, 70,100 — H

12. | 10-3murasanuom 1,3,11(13)-tpuen; 50,108 — H [59]

13. | 13-meruapocaHTOHUH 3-okco; 1,4,11(13)-tpuen; 4a-CH,; 6p,70,100-H [65]

14. |be3 TpuBHaILHOIO HA3BaAHUS 1B,2B-muOH; 4(15),11(13)-nuen; 5a,6p,70-H

15. | be3 TpuBHaIbLHOTO HA3BaAHUS 1B,15-muOH; 3,11(13)-nuen; SaH,70,100-H [68]
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Ne m/mt TpusHai:Hoe ITonoxxenue 3amecrurenei Ucrounux
Ha3BaHUE
16. |be3 TpuBHambLHOTO HA3BAHUS 3a-AcO; 1,4(15),11(13)-tpuen; 5a,6,7a0,100-H [62]
17. |T'azanuonup 1,3,11(13)-tpuen;100-H [59]
18. |Marnonuanua 1B-OH; 4(5),11(13)-nuen; 3a,6p,7a,100-H [65]
19. |T'magponepokcun MarHoianamuaa 1B-OH; 40-OO0H; 4(15),11(13)-nuen; 7a,10a-H [65]
20. |3a-nepoxkcuapmed ot 1B-OH; 30-OO0H; 4(5),11(13)-auen; 6B,70,100-H [65]
21. | Petlino3un 1B-OH; 4(15),11(13)-nuen; Sa,7a,100-H [59, 62, 67-69]
22. | CanramapuH 1B-OH; 3,11(13)-auen; Sa,7a,10a-H [52’762’8]65’
23. | Tyoudepun 3-okco; 1,11(13)-auen; 4B,50,6B,7a,100-H [65]
I'saiian-12,6-omuabl

24. | leruapoKOCTyC JTaKTOH 4(15),11(13),10(14)-tpuen; la,50,6B,70 — H [69]
25. | 3B —xnoponernapoxoctyc gaktoH  3B-Cl; 4(15),11(13),10(14)-tpuen; 10,50,68,70— H [62, 66, 69]
26. |3aiy3anuH D 3B-OAc; 4(15),11(13),10(14)-Tpuen; 10,50,6B,70— H [62, 69]
27. |3any3anun C 3B-OH; 4(15),11(13),10(14)-tpuen; 10,50,6B,70.— H [69]
28. | OpemaHTHH 4(15),11(13),9(10)-tpuen; lo,50,68,70 — H [69]

Jpyrue Tumsl J1aKTOHOB

Crmmpadomun [59]

Taxum 00pa3zoM, JHCTBS JaBpa OIAropoaHOTO CO-
JepKaT 3HAYUTENBHOE KOJIMYECTBO 3(PHUPHOTO Macia,
(heHONBHBIX COEAWHEHWHA M CECKBUTEPICHOBBIX JIAKTO-
HOB Pa3HOOOPA3HBIX KaK MO CTPYKTYype, TaK ¥ IO BBISB-
JICHHBIM y HUX BUAAaM (apMaKoJIOTHIECKONH aKTHBHOCTH.

3akuouenue. Kax mokasanm, MpeicTaBICHHBIC B
o030pe, NMaHHBIC HAYYHON IUTEPaTyphl, KOMIIOHEHTHI
a¢upHOrO Macna, (pCHOIbHBIC COCTUHEHUS M CECKBU-
TEpPIICHOBBIC JAKTOHBI JIaBpa OJIarOopoOIHOTO SBISIOTCS
BEIYLIMMU TpyIIlaMu AeWCTBYIOIMX BemecTs. Mccie-
JTOBAaHUS Pa3HBIX YUCHBIX U UCCIIEIOBATEIECKUX KOJIIEK-
THUBOB YCTaHOBWJIM Pa3IW4Ms B KaUeCTBEHHOM COCTaBE
1 KOJMYECTBCHHOM CONEPKAHUH 3THUX OHOIOTHYECCKU
axTuBHBIX BemecTB (BAB) maBpa. [lo MHEHHIO HEKOTO-
PBIX HCCIenoBaTeneii, ykasanHasi Bapuarisi MOXeT 00b-

be3 tpuBnansHOTO Ha3BaHUA [66].

SCHATBCS PA3HBIMU OKOJIOTHYECKUMH, KIMMATHYCCKH-
MH, CE30HHBIMH, FC€HETHYECKUMH M reorpaduuecKuMu
¢daxTopamu [34], a TakKe pa3THUAEM BUIOBHIX (GopM H
XEMOTHUIIOB PACTEHHUIl JIaBpa, COCTOSIHHUEM ITOYBEHHOTO
IIUTAHUSA U T.J.

dapMakoIOrniecKkue HMCCIeNOBAHUS yCTaHOBHIIH
pasHooOpa3HbIil cekTp akTuBHOCTH BAB nucTheB naB-
pa OmaropomHoro. AHTHOakTepHaibHasi (B IIMPOKOM
CMBICJIE), TIPOTUBOBHPYCHAS, MPOTHBOBOCHIAIUTEIIBHAS,
aHTHaa0eTHYeCKast ¥ IUTOTOKCHYecKast (IPOTHBOPAKO-
Basl) aKTUBHOCTH, OOHApy>KCHHbBIC Y W3BICUCHUN W WH-
JMBUIyaJIbHBIX COCAWHEHHUH JIMCTHEB JIaBpa, SBIISIOTCS
MIEPCIIEKTUBHBIMH € TOYKH 3pEHHs OYIYIIUX HCCIeI0Ba-
HUH 1 pa3pabOTKH HOBBIX JICUEOHO-TTPOPMITAKTHICCKUX
1 JICKAPCTBEHHBIX CPE/ICTB.
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Introduction. Laurus nobilis L. is a source of a plant
raw material (leaves) which is used as a spice and ar-
omatic seasoning in vegetables preservation, for soups,
meat and fish dishes.

Laurus nobilis leaves are widely used in traditional
dishes of not only Mediterranean peoples but of many
other countries, where the plant has been successfully
cultivated for a long time [1].

Turkey is one of the leading exporters of laurel
leaves (up to 90% of world export). From 2008 to 2013
export of dried laurel leaves increased from 6 000 tons to
12 000 tons (from $18.5 min to $30 mln) [2].

The biggest importers of laurel leaves are Vietnam,
the USA, Russia, Poland, and Germany [2].

In Russia Laurus nobilis grows in the South-Western
regions of Krasnodar Krai and in Crimea.

In folk medicine of different countries, Laurus no-
bilis leaves are applied for diabetes treatment, as well as
diseases evoked by fungous and bacterial infections. Ex-
tracts from Laurus nobilis leaves have anti-inflammatory,
sedative, anti-epileptic properties [3, 4]. Its infusion is
used for treatment of different intestinal diseases, tympa-
nism as a carminative agent [5].

Extracts from Laurus nobilis leaves have anti-inflam-
matory [6, 7], analgesic [6], immunostimulatory [8], neu-
roprotective [9], anti-cholinergic, anti-oxidant, anti-ulcer,
anticonvulsant, antimutagenic, insecticide, antibacterial,
antivirus, antifungous [7], larvicidal [10] activity.

There are properties of water [11], ethanol [12, 13], and
methanol extracts [14] described in scientific literature. The
laurel leaves are included in several teas [15] and medicinal
drugs for diabetes treatment [16, 17]. Extracts from these
raw materials are found in the biologically active diet sup-
plements [18].

The aim of the study is the review of available lit-
erature about isolation, identification, quantitative deter-
mination of biologically active compounds of the Laurus
nobilis leaves in the established species and their phar-
macological activity.

Materials and methods. The study was carried out
using searching (PubMed, CiteSeer, arXiv), library data-
bases (eLibrary, Cyberleninka), and ResearchGate free
social network.

Results and discussion. There were mono- and ses-
quiterpenoids, phenolic and some other compounds were
identified in Laurus nobilis leaves [7].

1,8-cineole is the main component of the essential oil
of laurel leaves (25-70%) gathered in different regions
of world for example in Turkey [19, 20], Iran [21, 22],
China [23], Tunisia [24], Morocco [25], Croatia and Ser-
bia [26], Italy [27], France [28], Portugal [29], Argentina
[30] and Brazil [31].

M. Riaz with co-authors studied for a chemical com-
position of the essential oil extracted from laurel leaves
which grow in Pakistan [32]. The oil efficiency was the
lowest (0.13%) in March and the highest (0.36%) in Sep-
tember. Cineole and eugenol were the principal compo-
nents in all the samples, however there were differences
in quantitative content of components. K. Kevseroglu
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and others studied for an ontogenetic and day variabil-
ity of the essential oil from laurel leaves which is culti-
vated in Turkey [33]. The studies showed that essential
oil content in leaves varied insignificantly within a day
but seasonal variation was more significant. The highest
percentage of the essential oil was established in August
(1.46%) and July (1.33%) and the lowest was in May and
September (0.59 and 0.74% respectively). The authors
found a positive correlation between essential oil content
in leaves and temperature values.

According to some researchers, the values observed
in essential oil composition and quantitative content of
certain components can be explained by different ecolog-
ical, climatic, seasonal, genetic, and geographic factors
[34], as well as differences of species and chemotypes of
Laurus plants, conditions of soil feeding etc.

Antibacterial activity of essential oil from Laurus
nobilis leaves, studied in vitro on three bacterial strains:
Staphylococcus aureus, St. intermedius n Klebsiella
pneumonia, exhibited in minimal inhibiting concentra-
tion from 0.01 to 1 mg/ml [25]. As we know, cineol has
a strong antibacterial action against Staphylococcus au-
reus [35]. Linalool is an aliphatic alcohol with exhibit-
ed anti-bacterial activity against several bacteria such as
Shigella sonnei, Sh. flexneri, Pseudomonas aeruginosa,
and Listeria monocytogenes [36]. Methyleugenol and sa-
binen as well exhibited strong antibacterial activity [37],
while carvacrol exhibited an antibacterial activity against
gram-negative bacteria [38]. These six basic lipophilic
substances of the Laurus essential oil are able to pene-
trate through the cell membranes of microorganisms by
means of polysaccharides, fatty acids, and phospholipids
destruction which compose them. Antibacterial activity
of the essential oil of Laurus is described in a lot of re-
searches [39, 40].

Essential oil from Laurus leaves (in concentration
300 mg/ml) almost entirely inhibited the formation of
3-nitrotyrosine (91%). 1,8-cineole turned out to be inef-
fective in this model. This allowed authors to assume that
this effect is connected with other volatile substances of
the leaves [41].

Antifungous potential of the essential oil from laurel
leaves in relation the species of Eurotium, Aspergillus and
Penicillium genera was showed by M. Guynot with co-au-
thors [42].

Essential oil from the leaves showed antiradical ac-
tivity (DPPH) with IC50 value of 66.1 pg/ml. Inhibition
of proliferation of cancer cells line K562 was observed at
1C50 =95 pg/ml [43].

Anesthetic and anti-inflammatory influence of essen-
tial oil and laurel leaves in the tests on laboratory animals
(mice, rats) for activity was comparable with morphine
and piroxicam action [44].

Essential oil of laurel leaves were used as anti-epi-
leptic agent in Iranian traditional medicine [45]. It pro-
tected mice from chronical attacks, induced by maximum
electric shock, especially with pentylenetetrazol. Methy-
leugeno, eugenolom and pinen were responsible for this
activity according to the authors’ opinion [45].
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Growing interest to this group of natural compounds
of Laurus is connected not only with the diversity of
the identified structure but also with the timely types of
pharmacological activity (antioxidant and anticancer).

The authors of in vitro study [46] have found out the
activity of phenolic extracts against bacteria, fungi, and
some lines of tumorous cells of human (HeLa, MCF7,
NCI-H460 u HCT15).

In the study of H.W. Kang with co-authors [47] they

V. Papageorgiou with co-authors identified luteolin
(5) as the main phenolic components in laurel leaves
gathered in Greece [34]. Phenolic acids — 3,4-dihydroxy-
bensoic (6), gallic (7), vanillic (8), and rosmarinic (9)
were found in low concentrations.

M. Muchuweti with co-authors [49] have identified
caffeic (10), ferulic (11) and vanillic (8) acids in the ex-
tracts from the laurel leaves.

Studies for the infusion of laurel leaves gathered in
Italy [5] stated the presence of kaempferol-3-O-glucopy-
ranoside (12); kaempferol-3-O-ramnopyranoside (13);
kaempferol-3-O-(2”,4”-di-E-n-coumaroil)-rhamnoside
(14); kaempferol-3-O-arabinopyranoside (15); kaemp-
ferol-3-0O-[6-O-(rhamnopyranosil)  glucopyranoside];
3’-metoxi-quercetin-3-O-[6-(rhamnipyarnosil)  gluco-
pyranoside] (19); 3’-metoxiquercetin-3-O-[6-O-(ram-
nopyranosil) glucopyranoside] (20); 3’-metoxiquerce-
tin-3-O-glucopyranoside (21); catechine (22); isovitexin
2”-rhamnoside (23); cinnamtannin B1 (24).

Rutin (quercetin 3-O-rutinoside) (25) was detected in
the leaves of the plant by the methods of HPLC [52], and
UPLC (performance liquid chromatography) [55] and
identified by retention time on the column and spectral
characteristics in comparison with the standard sample.

Laurel leaves from Turkey [50] had kaempferol-
3-0-a-L-(3"-Z, 4"-E-di-n-coumaroyl)-rhamnopyrano-
side (26), kaempferol-3-O-a-L-(3", 4"-di-Z-n-couma-
royl)-rhamnopyranoside (27), kaempferol-3-O-a-L-(3",
4"-di-E-n-coumaroyl)-rhamnopyranoside (28), kaemp-
ferol-3-O-a-L-(2"-E,4"-Z-di-n-coumaroyl)-rhamnopy-
ranoside (29), kaempferol-3-O-a-L-(2",4"-di-E-n-cou-
maroyl)-ramnopyranoside (30), and
kaempferol-3-O-a-L-(2"-Z,4"-E-di-n-coumaroyl)-rham-
nopyranoside (31).

have isolated and identified flavonoid isoquercitrin (1)
from the ethanol extract from laurel leaf (table 1). Its an-
tioxidant activity was higher than butylhydroxyanisolum,
butylhydroxytoluenum, and ascorbic acid had.

S. de Marino with co-authors [48] have isolated sev-
eral compounds from the methanol extract of fresh laurel
leaves including phenolic glycoside (2) and flavonoids (3
and 4). The compound 3 was the most active inhibitor of
nitrogen oxide production (table 1).

HO

0 CH,OH
HD% 2
HO

2

S. Pacifico with co-authors have identified the fol-
lowing substances from the methanol extracts from
laurel leaves gathered in Italy [51]: hexoside 3,4-di-
hydroxybensoic acid (32); 2',-dihydroxi-a,B-dihy-
drochalcone-a-O-hexoside  (33);  1-(2’-hydroxiphe-
nil)-1-hydroxyphanilpropan-o-O-hexoside (34);
hexoside of coumaric acid (35); 2'-hydroxi-a,B-dihydro-
chalcone-0-O-hexoside (36); apigenin-6,8-di-C-hexo-
side (37); apigenin-6-C-(2"-O-deoxyhexosil)-hexoside

(38); quercetin-3-0-(6"-O-deoxyhexosil)-hexoside
(39);  kaempferol-3-O-(6"-O-deoxyhexosil)-hexoside
(40);  isorhamnetin-3-O-(6"-O-deoxihexosil)-hexoside

(41); cinnamtannin B1 (24); 8-C-hexosil apigenin (42);
tetra-metoxi-dihidroquercetin-3-O-pentoside (43); kae-
mpferol-3-O-hexoside (isomer 1 and 2) (44); quer-
cetin-3-O-pentoside  (45); kaempferol-3-O-hexoside
(46): quercetin-3-O-deoxihexoside (47); isorhamne-
tin-3-O-hexoside (48); kaempferol-3-O-pentoside (49);
kaempferol-3-O-deoxihexoside (50).

Comparative study of cultivated and wild-growing
samples of laurel leaves which took place in Portugal
[52] identified the presence of hexoside epicatechin (51),
(+)-gallokatechin (52), (+)-catechin (53), (-)-epicate-
chin (54), 6-C-luteoline glucoside (55), 8-C-apigenin
glucoside (56), 6-C-apigenin glucoside (57), 3-O-quer-
cetin glucoside (58), 3-O-kaemperol rhutinoside (59),
3-O-kaempferol glucoside (60) and several other pheno-
lic compounds.

D.B. Muiiz-Marquez with his colleagues [53] have
found the presence of two phenolic acids in extracts from
laurel leaves: coumaric (61) and 2-hydroxycinnamic ac-
ids (62).

Laurel leaves gathered in Crimea contained epicate-
chin as a dominating component of a flavonic nature (54).
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Table 1 — Phenolic compounds of Laurus nobilis leaves

No Name Country Source
1 2 4 5
1 Isoquercitrin Turkey [47]
2 No trivial name Italy [48]
. . Italy [48]
3 |Kaempferol-3-O-0-L-(3",4"-di-E-n-coumaroyl) rhamnoside
Turkey [50]
4 | Kaempferol -3-O-0-L-(2"-E-n-coumaroyl) rhamnoside Italy [48]
5 |Luteolin
6 |3,4- dihydroxybensoic acid Greece [34]
7 | Gallic acid Greece [34]
Russia [61]
o . Greece [34]
8 | Vanillic acid Zimbabwe [49]
9 | Rosmarinic acid Greece [34]
10 | Caffeuc acid .
11 |Ferulic acid Zimbabwe | [49]
12 | Kaempferol-3-O-glucopyranoside
13 | Kaempferol-3-O-rhamnopyranoside
14 | Kaempferol-3-O-(2",4"-di-E-n-coumaroyl)-rhamnoside
15 | Kaempferol-3-O-arabinopyranoside
16 | Kaempferol-3-O-[6-O-(rthamnopyranosil) glucopyranoside] Ttaly [5]
17 | Quercetin-3-O-glucopyranoside
18 | Quercetin-3-O-rhamnopyranoside
19 | Quercetin-3-O-[6-O-(rthamnopyranosil) glucopyranoside]
20 | 3-metoxiquercetin-3-O-[6-O-(thamnopyranosil) glucopyranoside]
21 3’-metoxiquercetin-3-O-glucopyranoside
. Italy [5]
22 Catechin Russia [54]
Isovitexin -2"-rhamnosyl Italy [5]
23 Italy [5]
Cinnamtanin B1
24 Italy [51]
) ) . China [55]
25 Rutin (quercetin 3-O-rutinoside) Portugal [52]
26 | Kaempferol-3-O-a-L-(3"-Z,4"-E-di-n-coumaroyl)-rhamnopyranoside
27 | Kaempferol-3-O-a-L~(3",4"-di-Z-n-coumaroyl)-rhamnopyranoside
28 | Kaempferol-3-O-a-L-(3», 4»-di-E-n-coumaroyl)-rhamnopyranoside Turkey [50]
29 | Kaempferol-3-O-a-L-(2"-E,4"-Z-di-n-coumaroyl)-rhamnopyranoside
30 | Kaempferol-3-O-a-L-(2",4"-di-E-n-coumaroyl)-rhamnopyranoside
31 |Kaempferol-3-O-0-L-(2"-Z,4"-E-di-n-coumaroyl)-rhamnopyranoside
32 |3,4-dihydroxybensoic acid hexoside
33 |2',B -dihydroxy-a,B-dihydroxychalcone-0-O-hexoside
34 | 1-(2"-hydroxyphenyl)-1-hydroxyphenylpropan-a-O-hexoside
35 | Coumaric acid hexoside
36 |2'-hydroxy-o,B-dihydrochalcone-a-O-hexoside
37 | Apigenin-6,8-di-C-hexoside
38 | Apigenin-6-C-(2"-O-deoxyhexosyl)-hexoside
39 | Quercetin-3-O-(6"-O-deoxyhexosyl)-hexoside
40 | Kaempferol-3-O-(6"-O-deoxyhexosyl)-hexoside
41 | Isorhamnetin-3-O-(6"-O-deoxyhexosyl)-hexoside
42 | Apigenin-8-C-hexoside Italy [51]
43 | Tetra-metoxy-dihydroquercetin-3-O-pentoside
44 | Quercetin-3-O-hexoside
45 | Quercetin-3-O-pentoside
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Table 1 continued

No Name Country Source
1 2 4 5

46 | Kaempferol-3-O-hexoside

47 | Quercetin-3-O-deoxyhexoside

48 |Isorhamnetin-3-O-hexoside

49 | Kaempferol-3-O-pentoside

50 |Kaempferol-3-O-deoxyhexoside

51 |Epicatechin hexoside [52]

52 | (+)-Gallocatechin

53 | (+)-Catechin ]

54 | (-)-Epicatechin [52; 56]

55 | Luteolin-6-C-glucosid Portugal

56 | Apigenin 8-C-glucosid

57 | Apigenin 6-C-glucosid [52]

58 | Quercetin 3-O-glucosid

59 | Kaempferol 3-O-rutinoside

60 | Kaempferol 3-O-glucoside

61 |Coumaric acid .

62 | 2-hydcorsicinnamic acid Mexico [53]

According to M.Skerget with co-authors [57] in
methanol extracts from laurel leaves gathered in Slove-
nia phenolic compounds amounted to 99.7 g/kg (in terms
of gallic acid).

The study for an infusion from this raw material,
made by a group of authors [5], showed that the content
of kaempferol and quercetin derivatives in it amounts to
0.31£0.02 mg/100 ml and 2.11+£0.01 mg/100ml respec-
tively. In terms on 200 ml of decoction it is 5.0 mg (total).

M. Lu with co-authors [55] studied content of fla-
vonoids and phenolic acids in ethanol extracts of lau-
rel leaves of plants cultivated in China. The content of
phenolic acids in terms of a dry weight amounted to
475.1£12.7 mg/g, rutin (25) — 929.4+19.3 mg/g and un-
defined flavonoids — 2138.2+42.7 mg/g.

Phenolic profile of Laurus leaves gathered on a con-
tinent, the Azores and Madeira (Portugal) was analyzed
by A. Vinha with co-authors [56] (table 2).

Table 2 — Quantitative content of different groups of phenolic compounds in Laurus nobilis leaves

Extracts
Compounds Water-alcohol
’ Water (water-ethanol 1:1) Alcohol

Phenolic compounds, mg/g in terms 14.37+0.79 43.03+0.35 31.09+0.31
of gallic acid

Flavonoids, mg/g in terms of epicatechin 14.12+0.93 30.15+0.25 20.88+0.88
(+)-Catechin 0.41%* 0.58%* 0.04*
(-)-Epicatechin 0.99* 3.44%* 0.67*
Sum of monomers 1.40% 4.02* 0.71%*
Dimeric proanthocyanidins 1.49* 16.97* 5.25%
Trimeric proanthocyanidins 1 0.48%* 1.24* 0.32%*
Trimeric proanthocyanidins 2 1.73* 5.05* 2.46%*
Tetrameric proanthocyanidins 1.02* 1.16* 0.32%*
Sum of flavan-3-oles 6.12% 28.44%* 9.06*

* — concentrations are given in mg/g in terms of epicatechin and dry weight

These data show that Laurus nobilis leaves are a
valuable source of phenolic compounds, such as pheno-
lic acids and flavonoids. Their total content in leaves can
reach up to 99.7 g/kg (in terms of gallic acid).

Quantitative content of different groups of phenolic
substances varies depending on the place of gathering, raw
material source (cultivated or wild-growing plants), time
(phase) of its gathering, drying and isolation methods etc.

Sesquiterpenic lactones, isolated from the Laurus

nobilis leaves are represented in the table 3. These com-
pounds have different pharmacologic activities: antibac-
terial, antifungal[14], antidiabetic, anti-inflammatory
(inhibits NO production), hepatoprotective [58], neu-
roprotective [44], inhibits alcohol adsorption, increase
activity of liver glutation-S-transferase, cytotoxic and
induce apoptosis [59].

H.Hibasami with co-authors [60] have established,
that sesquiterpenic lactones of Laurus — costunolide (4)
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and zaluzanin D (26) exhibit a string growth-inhibiting
influence in relation to cells of myeloid leucosis (HL-60)
of human and provoke their apoptosis. Authors of this
work as well as the majority of other researchers assume
that a-methylene-y-butyrolactonic part of sesquiterpenic
lactones — necessary condition for cytotoxic (antitumor)
activity exhibition.

H.Matsuda and others have discovered that costuno-
lide (4) also exhibits gastroprotective action [61].

M.Yoshikawa with co-authors have shown that a-meth-
ylene-y-butyrolactonic part conditions the ability of some
sesquiterpenic lactones from Laurus nobilis leaves to inhibit
an increased content of ethanol in blood [62]. N. Uchiyama
colleagues have established that several sesquiterpenic lac-
tones of this plant exhibit tripanocytic activity owing to the
formation of covalent connection between their a,-non-sat-
urated y-lactonic part and nucleophiles [63].

During the experiment costunolide (4) and dehydro-
costus lactone (24) showed inhibiting activity against
Mycobacterium tuberculosis H37Rv with minimal inhib-
iting concentations 6.25 mg/l and 12.5 mg/1, correspond-
ingly. Activity of lactones mixture against medicine-re-
sistant clinical isolates of M. tuberculosis was higher
than for the individual compounds [64].

10 sesquiterpenic lactones: reynozin (21), mag-
nolialide hydroperoxide (19), 1B,2B-dihydroxy-
50,6B,7aH-eudesma-4(15),11(13)-dien-12,6-0lid
(14), santamarin (22), magnolealide (18), 3a-per-
oxyarmefolin (20), 13-dehydrosantonin (13), tubi-
ferin (23), anhydroperoxycostunolide (1), lucen-
tolide (5) were isolated by E. Julianti from Laurus
nobilis leaves. These compounds showed different
levels of cytotoxicity towards the leucosis cells
K562 [65].

Table 3 — Sesquiterpenic lactones found in Laurus nobilis

No Trivial name Substituents position | Source
Germacran-12,6-olides
1. | Anhydroperoxy-costunolide  1-oxo; 4(5),11(13),10(14)-trien; 6B,7c. — H. [65]
2. | Artemorin 1(10),4(5),11(13)-trien; 63,70 — H. [66, 67]
3. | Verlotorin 1B-O0H; 4(5),11(13),10(14)-trien; 6B,70. — H. [67]
4. | Costunolide 1B3-OH; 4(5),11(13),10(14)-trien; 6B,70. — H. [59, 62, 66-69]
5. |Lucentolide 1a-OH; 4(5),11(13),10(14)-trien; 63,70 — H. [65]
Germacran-12,8-olides
6. |Desacetillaure-nobiolide 6a-H; 1(10),4(5),11(13)-trien; 70,8 — H. | [14, 67]
Eudesman-12,6-olides
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Table 3 continued

No Trivial name Substituents position Source
7. No trivial name 1,20/3,40-diepoxy; 11-en; 4a,50,6p,7¢, 1000 — H.

8. | No trivial name 10,2B-diOH; 3,11-dien; 50.,6B,70, 1000 — H.

9. No trivial name 1B-OH; 40-OCH,; 11-en; 501,68,70,100 — H. [65]

10. |No trivial name 1B,4B-diOH; 11-en; 50.,6B,70, 1000 — H.

11. |No trivial name 1B-OH,2B-OAc; 4,11-dien; Sa,7a, 100 — H.

12. | 10-epigazaniolid 1,3,11(13)-trien; 50.,10p — H. [59]

13. | 13-dehydrosantonin 3-ox0; 1,4,11(13)-trien; 40-CH,; 6B,7a,100-H. [65]

14. |No trivial name 1B,2p-diOH; 4(15),11(13)-dien; 50,6B,7a-H.

15. | No trivial name 1B,15-diOH; 3,11(13)-dien; SaH,7a,100-H. [68]

16. |No trivial name 3a-AcO; 1,4(15),11(13)-trien; 5a,68,7a,10a-H. [62]

17. |Gazaniolid 1,3,11(13)-trien;100-H. [59]
18. | Magnolialid 1B-OH; 4(5),11(13)-dien; 3a,6B,7a,100-H. [65]

19. |Magnolialide hydroperoxide 1B-OH; 40-OOH; 4(15),11(13)-dien; 7a,100-H. [65]

20. |3a-peroxyarmefolin 1B-OH; 30-O0H; 4(5),11(13)-dien; 6B,7a,100-H. [65]
21. |Reynozin 1B-OH; 4(15),11(13)-dien; 5a,70,100-H [59, 62, 67-69]
22. |Santamarin 1B-OH; 3,11(13)-dien; 5a,7a,100-H [59, 62, 65, 67, 68]
23. | Tubiferin 3-oxo; 1,11(13)-dien; 43,50,6p,7a,10a-H [65]

Guaian-12,6-olides

24. | Dehydrocostus lactone 4(15),11(13),10(14)-trien; la,5a,6B,7a — H. [69]
25. fi;;fomdehydrocosms 3B-Cl; 4(15),11(13),10(14)-trien; 10,5068, 70— H. [62, 66, 69]
26. |Zaluzanin D 3B-OAc; 4(15),11(13),10(14)-trien; 1a,5a,6pB,70 — H. [62, 69]
27. |Zaluzanin C 3B-OH; 4(15),11(13),10(14)-trien; la,50,6p8,70 — H. [69]

28. |Eremantin 4(15),11(13),9(10)-trien; 1a,50,6B,70 — H. [69]

Other lactone types

Spirafolid [59]

Thus, Laurus nobilis leaves contain a significant
amount of essential oil, phenolic compounds and ses-
quiterpenic lactones different by their structure, as well
as by the revealed types of pharmacological activity.

Conclusion. As the scientific literature data pre-
sented in the review showed, components of essential
oil, phenolic compounds and sesquiterpenic lactones of
Laurus nobilis are the leading groups of active substanc-
es. The studies of different researchers and research

No trivial name [66]

groups have established differences in qualitative com-
position and quantitative content of these Laurus BAS.
According to some researches, the variation pointed
may be explained by different ecological, climatic, sea-
sonal, genetic, and geographic factors [34], as well as
difference of species and chemotypes of Laurus plants,
condition of soil feeding, etc.

Pharmacological studies have established a varied
activity spectrum of BAS from Laurus nobilis leaves.
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