EQapHOYEC TWV APWHATIKWV KL
dapuakevTikwv Gutwv oTNV GAPUAKEVUTIKI).
ZUYKPLOT) TTOLOTLKWYV XOLPOLKTNPLOTIKWV
autodpuwv Kot KAAALEPYOUUEVWV PuTWV

Awapaviw Aalapn
AvarmAnpwtpLla Kabnyntpla
Tunua QapUaKEUTIKAC
Topeac Qappakoyvwaolog-
Qoappokoloyiog
dlazari@pharm.auth.gr

ApwHaTKA Kot pappakeLTIKA GuTtd: ATtO TNV TPOKANGHN TNG
SIKTUWONG OTLE SUVATOTNTES TNG AYOPAS
lwavviva 6-7 louviov 2019




Tar HUTS efven «ymuukd epyocTacLal»

21

OH
OCHs 22! ont

.

-l o8 e g A ,‘ . ‘ : 7
Viopiof I6IOTH-TEQ,&J.UggTLKGrQ4 !



2UOTOTLKA OLPWHATIKWV-POPHOAKEUTIKWV

dutwv
MTNTIKA CUGTATIKA Mn MTNTIKA CUGTOTLKAL

0 AlBgpLa EAara 0 Qowolkd napdywya

(pAaPovoeldn, datvoAika oa,
datvulo-atbavoikoi yAukooidec,
Alyvavia, ToVVIVeC)

0 Tepnévia (Oltepmevia,
OEOKITEPTIEVLA, LPLOOELON)

0 AAKoAo€dn




MNowAotnta BLodpacTIKWV GUCTATIKWY

Emoytkn mowktAotnta: petaBoAn twv flodpacTtikwy
OUCTOTLKWY O0TO £€10C / otddLo avamntuéng tou ¢utou.

fewypodikn — KALpatikn motkitAotnto: HeETABoAN Twv
BLoOPAOTIKWY CUCTATIKWY avAaAoya HE TNV TLEPLOXN KoL
TO KALpQL.

Xnuewotunot: MetaoAeg Twv KUpLWV BLodpacTikwv
EVWOEWV €VOC €ldouc peTal Twv MANBuouwv Kal
£VTOC evOC MANBuopoU. Mmopel va €xeL yevetikn Baon.




AlKTOpOC
Kpokog
Kamnmapn
Kpitapo
Matloupava
Ope€Loyo- \ Poudt

VEC Opewo
LOLOTNTEC Opouumt
XapouTtL

Kuvopoba, Kpava, Todl fouvou

AlkTopog
Kpokog
MapaBog

Evotouaye
MéeAlooa HOAXES

LOLOTNTEC

AlkTopOC
Kpokog
Kanmopn
Kpava

Kuvopoda Ny A Kuvopoba

Maotixa Blokéc | Kpdva
MapaBoc \iIGNEN POUSL
Moatl{ovpava
MéAlooa
Daokduno aVTLOEE’L— Kuvopoda, Kpavid, Kpitapo
Todw Bouvou OWTKN Kpokocg, MéAlooa, Maotixa

dpaon QaokounAo, Toal fouvou,

Xapourt

Xapourt



MapaBog, DaokopnAo, Kpttapo, Matloupava, Maotiya

OpeLvo Bpouurt )
/ MAovola :
: Kammapn
aBepLa ,

Karmapn KPOKOQ
Kpokoc YynAA \ YYnAA M’apaeoq
(VeJolelele}/  TTEPLEKTLKO- \ / TLEPLEKTLKO- \ ALKTC}MOC

Mdpaeoq TNTA O€ | TnTa o€ | Kpava
Opewod HLETAAAQ Kol \ POLVOALKEC Xapourt

SIoTelS] T M LXVOOTOLXELDL SNl 1oL fouvou

Toau Opewo

Bouvou Bpoupurtt
QaokounAo
Xapourtt Kpitato
odKyapa P‘?U&

Karmmapn

KOTNTA OE

Bltopivec

Kuvopoda, Karmmapn
Kpavid, Kpitapo
Kpokog, Poudt, Xapourt



Afonoinon Apwpatikwv — Qappakeutikwv Qutwv

METANOIHMENA NPOIONTA

B. A®cpre
EAeue

A. EnEn Apoyn I. ExyuiMounerte




To O€pa Twv aveEEAEYKTWV CUAAOYWV
oo tTh uon

w@ETOC PainvoupeE pio np-::rﬁ.mm Anompakr £ni-
Bpopri. O nhmnés foouy anoyupviBel evTEMDC
and Ta BaTovas, avopdpouy undhbno Tou Ao-

oapxeiou Xaviwy, ToviloyTagom n pohomipa, pio
NIk nomkadio Toomyod, £ Eiwds o nooooTd
nou @Tave To 70% v TEAEUTal TRIETIO,

O $puoko¢ MAOUTOC OTOL VNOLA TNG
Awdekavioou KvduveLEL amo thv
aAGyLotn Kot HalLtkn) KOT Twv
OLPWHATIKWV PUTWV.

ITO «MATI» TON
YAPOLTPOBIAON

Ze £Eapon 01 uSGTVOI KUKADVES
oo I6vio kai ato véuo Alyaio.
To pavépevo npokaiel npo-
Binpata oy afigla kai Inpiés
noSopés

OUS NAPAKUES Ul

onavia guud oug Aaikég ka1 oto Siadikwo

- i AmtayopeUOELG YLOL TNV EUTTOPLKNA
- Vs AaOpépnopol oUAAoYN TNG EVONULKAG

fr'\(mpovc o1 £nmideiol suvexiouv va anoyl-
VOV OASKANEC EXTGOEIC and BéTava, anokopf

, G&}‘PGVI"CO,UV HoAotnpog (Sideritis syriaca subsp.
- TOQI Kal plyavn syriaca) oo TPOCTATEUOUEVEC
foomimo soomomhovs mimooinur EPLOXEC e€ouTiag TG MEYAANG

kg and Tov EVIKG Apugi6 OAGpinou. B, MoAkd ané o 6Bn evBéxeTal va sopavi
Tov B PO GTOUV OPIOTIKG, GV BEv OVTIETWINOTE( 10 NOPG-

e e Helwong Twv auwtodpuwv
nAnBuopwv otnv KpAtn.

pOI T6v0I ané o6 Tou Bouvod kénn-

140 npooTaTeubeva £8n ENVIKGY GUIGY va




NMaAaiég
KOAAIEPYEIES

NeoTepES
KOAAIEPYEIEG

MeAAOVTIKEG
KOAAIEPYEIEG

1. AiKTaOG,

2. Kpokog,

3. Matloupava

4, MaoTIXOOEVTPO,
5. POopUAKEUTIKO
(POOKOMUNAO,

6. Todl fouvou

BUT LIVE

1. Kamrmrapn,

2. Kpavia,

3. Kpitapo,

4. MeNioooyopTo

1. Kuvopodo,

2. MapaBog,

3. Poudi (coupaki),
4, 2aToupEyia
OpEwyv (OpEeIvo
BpoupT)

5. XapouTia




Apwpatika-Oappakevtika puta
_

Ta papuoKeUTIKA PUTA artoTteAOUV Evayv UAwvA
QVATITUENC TWV OLYPOTIKWYV TIEPLOYXWV.

TApNON cWOoTWV KAAALEPYNTLKWY KOl LETATIOLNTIKWV
MPOKTIKWYV (aviYvevuon NMAToToéLkwv aAKaAoeb WV o€
EUPEWC XPNOLUOTIOLOU LEVA TOAYLAL).

Eokeppevn vobeia, WoLaitepa oe AOD n nmpoiovta
QUTWV TtoU €xouv uPnNAO KOoTOC (TTY. KPOKOC, alBEPLO
e\allo pEALooac, podwv, KAT).

EmtiBeBAnpEVOL OL EAEy)OL TTOLOTNTAC: avayKaia
npoUnoBeon yLa TNV mopaywyn avioywvioTIKWY
NPOLOVIWV ME VP NAEC TTOLOTIKEC TtpodLaypadEC.



6@32 ANKAAOEIAH MYPPOAIZIAINHZ
N

Toélkotnta
MuppoAlldivn

Adudpoyovwaon otic BEoelg 1- kal 2- KoL TOUAAXLOTOV LOVOECTEPOLC

Movoeotepeg < AleotEpec < MaKpPOKUKALKOL OLECTEPEC

O R,

OY Ry
o l:l MLKpoowp.LKn
o&stéwon / Arap
N
AAKUALWTLKOL TP AyOVTEG

/ \ TwV BLoAoykwy
voUKAEO AWV
N
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http://upload.wikimedia.org/wikipedia/commons/3/3d/Pyrrole_structure.png

OLTTOLLTN OELG — EAEYXOL — TPOdLAYPOPEC
—

0 Oumpodlaypadec twv aBepiwv eAalwv (xnUkn ocvotaon),
kaBopillovtal amo Tov ayopaotn Kol Umopel va aakoAouBouv
enionua npotuna (ISO, appakormolieg), N eOLIKEG podlaypadEg
avaAoya e To TEALKO TtPOIOV Kol TN Xprnon Tou.

0 EmutA€ov, umtapyet o Kavoviopocg (EK) aptB. 1334/2008 tou
Evupwraikou KowoBouAiou kot tou ZupBouAiou, yla TIG ApWHOTLKEC
UAEC KOLL OPLOUEVO CUOTATIKA TPOPILUWVY PE OPWHATIKES LOLOTNTEC
TIOU XPNOLUOTIOLOUVTAL EVTOC KAl £TIL TwV TPOdiUwVY, KABwC Kal yLa
TNV tpornornoinon tou Kavoviopou (EOK) aptB. 1601/91 tou
YupBouAiou, tou Kavoviopou (EK) aptB. 2232/96, tou Kavoviopou
(EK) aptB. 110/2008 kat tng Odnyiac 2000/13/EK.

0 la tov yapoktnplopo atbepiov ehaiov we BLoAoyLko npoiov,
npemneL va meplexetol otov Kwdika Tpodpipwv (IV ApTupaTIKES UAEC
Kol aBepLa EAaita — apBpo 45) ) otov Kavoviouo (EK) aptB.
1334/2008.



Mpwtn UAN

0 2UAAoyn (KOpHOL KOAXLKOU: VWPLE TO Kahokalipt)

0 ZApavon (Znpavon Twv KOPLWV KOAXLKOU o€
Beppokpaoia 65°, emtayUVeL TNV TaXUTNTO
vOpOAUONC KOAXLKIVNC)

KoAxikivn

Colchicum automnale L., Liliaceae



Mpwtn UAN
N

0 Mpoetolpaotia: Mpwv arno Tnv epnopla aApKETWV
dopUAKwWY TIPETEL VoL artoppldBolv ta adpavn N
avenBuunta pepn (MoptokaAl — emBupunTo:
ATIOENPOUEVO EEWTEPLKO LEPOC — AVEMLOUUNTO:
2TIOYYWOEC ECWTEPLKN TTAEUPQA)

0 ArtoBnkevon: Yypooio — Oeppokpaotia —
Mkpoopyaviopol
Digitalis _ATIOBRKEUGN OE AEPOCTEYWIC KAELGHEVA SOXELQL
Belladona _Npootaoia anod to dwc
Hyoscyamus

Stramonium



‘EAey)oL mototntog
_

ovalyKaia mpoUmoOeon yLa tTnv mapoywyn ovToywvLGTIKWY
NPOLOVTWYV HE VP NAEG TTOLOTLIKEC TpodLaypadEC

(x1,000,000)
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esquiterpenes
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AvaAuon twv alBepLwv eAaiwv

H

(x1,000,000)

TIC
2.0

10- e
- oxygengited
J monoterpenes b =
mopn 'rerpenes \ - E
L A — T L I ' o 5
T T L 0

1 U .l 1 1 1 1 | 1 1
10 20 30  sesqufigrpenes 50 60

H ocuvnB£otepn TEXVLKN TTOU XPNOLLOTIOLELTAL OTOV XNULKO XOPAKTNPLOUO TWV albepiwv
gehailwv elval n agpla xpwpatoypadia culevyuevn pe paopatopetpia palag (GC-MS). To
OXETLKA ULKPO MEYEDOC TWV CUCTATIKWY aBEPLou eAaiou onpaivel OTL OAa elval TTNTIKA Kot
HUItopoUV EMOUEVWCE va Staxwplotolv cUpdpwva e Ta onpeio Bpacpou.

Autn n Stadkaoio AdapBavel xwpa o pa pokpld Aemey otnAn (6nA., 30 m) n omoia €xeL tnv
gudavion cupUATOC.

Autn n otAAN €lvol TPOOUOKEVAOMEVN UE Lo TIopwdn otatikn ¢paon n omoia eival gite
TioALkn (eAadpd poptiopevn), Onwc otrAn knpoUL (rmoAuatbulevoyAukoAn, SnA. DB-wax,
Carbowax 20M, PEG-20M) 1} amoAn, onwc moAupeBulooihoéavn 5%, Sidpatvulio- dSnAadn,
HP-5M5). H pn-mtoAwn otAn HP-5MS gival n o cuvnBlopévn.






MOAUETEC PUTO PE OLKOVOULKO
evoladEpov, edwdLpo

Yy nAn EPLEKTLIKOTNTA OF
dAaBovoeldn, kapotevoeldn, BLtapivn
C, KWVLIKO o€V, XAwpoyeVvIKo ofu, Q3 Kall
Q6 Amapa o€a (mailouv onUAVTLKO
POAO oTn pLUBULON TOU pETABOALOUOU,
elVOLL EVEPYETIKA OE KOPOLOKEC
nadnoeLc)

Tol UTEEPYELD TUAMOTA TOU PUTOU TTEPLEXOUV
alBeplo €Aato (caPvevio, ALUOVEVLO, V -
TEPTILVEVLO, TT - KUMEVLO, B - TILVEVLO K.Q.) e
TTOOOTLKEC KOLL TTIOLOTIKEC SladopEc oloTaonC
avaAoya LE TNV €moxn, TN YewypadLKkn
NPoEAeuon Kat tnv mepiodo cuAloyng, To omoio
napouotalel oAU Loxupn avtibAseypovwdn
dpaon.



Crithmum maritimum, 10¢
N

QUM
e 1  a-thujene 926 - 0.21 Al, MS
" 2 sabinene 965 6.00  5.05 Al, MS
) 3 myrcene 986 0.60 053 Al, MS, Co-GC
" 4 iso-sylvestrene 1009 058  0.30 Al, MS
ool 5  p-cymene 1017 276  6.84 Al, MS, Co-GC
0.25] 6  sylvestrene 1020 7.91 9.21 Al, MS
f— ”»L B V| T S L : 7 B-(2)-ocimene 1034 0,17 - Al, MS
" " ” “ " " 8  y-terpinene 1052 2344 50.80  Al, MS, Co-GC
9  cis-sabinene-hydrate 1063 - 0.24 Al, MS
) 10 terpinolene 1082 0,46 0.15 Al, MS
AvOn 11  dehydro-sabina ketone 1118 0,19 - Al, MS
R 12  terpinen-4-ol 1170 5,45 3.45 Al, MS, Co-GC
I 13 a-terpineol 1187 0,09 0.26 Al, MS
14 thymol,methyl ether 1229 37.37  22.64 Al, MS
" 15 B-caryophyllene 1412 021 - Al, MS
075 16 cuparene 1499 0.09 - Al, MS
0] 17  Spathulenol 1577 0,66 - Al, MS
. 18 (6E,10Z) pseudo phytol 2016 1,41 - Al, MS
' whl L 6UVoLO 87,39 99,68

Ba B T
10 20 a0 40 a0 60



Study of the antioxidant activity of Crithmum maritimum L. essential oil (Apiaceae).

Lazari D., et al., 14th Hellenic Symposium on Medicinal Chemistry (HSMC-14), Thessaloniki, Greece, April 23-25, 2010

The essential oils were tested for their free radical scavenging activity using the

following in vitro assays:

i) interaction with the free stable radical of DPPH (1,1-diphenyl-2-picrylhydrazyl),
ii) inhibition of linoleic acid peroxidation with the dihydrochlroic acid of 2,2-

Azabis-2-aminepropane (AAPH).

iii) their inhibitory activity toward soybean lipoxygenase was evaluated, using

linoleic acid as substrate.

AAAnAenidpaon pe DPPH; In vitro avactoAn of soybean lipoxygenase (LOX

); % AvaotoAn Autdikng unepoéeidwong (AAPH %)
- DPPH % 0.1mM LOX % AAPH %
20 min 60 min 100 pL 50 uL 100 pL
Leaves 4 5 100 38 93
L — 4 5 100 12 94
Leaves 4 4 100 no 97
L — 5 8 100 26 100
Leaves 3 5 100 no 92
CM-8 [c owers 6 7 100 100 92
Leaves 5 7 100 100 97
G — 4 5 99 21 100
NDGA 81 94
CA IC., = 600 uM
Trolox 63

For estimating the antioxidative potential of
chemical components, different experimental
approaches were used. Most of them require
a spectrophotometric measurement and a
certain reaction time in order to obtain
reproducible results.

Ta Selypata mapouvaciacayv oAU XaUNAEG
TLUEG aAANAemtibpaonc e TNV eAeUBepn
otaBepn pila DPPH. Asv mapatnpouvtal
oANayEC peta amod 60 Asmtd. EvtouTtolg,
OVOOTEAAOUV TNV UTtEPOEELOWON TWV
Autdiwv kat tnv LOX ooylac.



Crithmum maritimum L. (Apiaceae).

Study of the antioxidant activity of Crithmum maritimum L. essential oil (Apiaceae).

Lazari D., et al., 14th Hellenic Symposium on Medicinal Chemistry (HSMC-14), Thessaloniki, Greece, April 23-25,
2010

Ta aBépla €lata amd ¢uAAa kot avln tou C. maritimum mou KoAAlepynOnkav
XPNOLLOTIOLWVTOLC SdladopeTika OPYOVLIKA Atmaoparta, avaAuOnkav LLE
aeploxpwpatoypadio-pacpatopetpio pnaloac.

B-phellandrene (21.22-30.20%),

' , , y-terpinene (13.19-23.08%),
Ta KUPLO CUCTATIKA TOU aLBépLou sabinene (12.57-22.56%),

ehalou OAWV TwV SELlYypATWVY NTOV p-cymene (6.80-13.81%),

1@ Hovoteprevia. terpinen-4-ol (5.66-11.87%) and
thymol methyl ether (3.70-5.72%)).



Crithmum maritimum L. (Apiaceae)

AvaAvon aBepiwv eAaiwv
AépLa Xpwpatoypadia-Pacpatopwrtopetpio Malog (GC-

MS)

Kpitapo kaihepyoovuevo

Ococalovikn

2UOTATIKA - cM-1 .

OUAAa AvOn
Sabinene 19.73 13.97
p-Cymene 13.81 9.33
B-Phellandrene 22.38 30.20
y-Terpinene 18.75 16.51
Terpinen-4-ol 7.39 10.33
Thymol methyl ether 4.68 4.81
Yield (% v/dry wt) 1.41 1.30




Piyavn €ival n koivi ovouaagia Twv apWUATIKWVY ATTOENPANEVWYV
KAl TRINMEVWYV QUAAWYV KAl avBOQOpwY KOPUPWY dIapopwyV €10WV
Tou Yévoucg Origanum.

QuTS KUPIWG TWV TTAPAPECOYEIWV XwpPwV. ZTNV EAAGOa kai TNV
KUtrpo €xouv kataypa@ei TouAdaxiotov 14 diagpopeTika €idn. To
TTAéov @PnuIcpévo €ido¢ Bewpeital To Origanum vulgare subsp.
hirtum.

O. vulgare L.

1. subsp. vulgare
2. subsp. hirtum (Link) letswaart
3. subsp. viridulum (Martrin-Donos) Nyman



Origanum vulgare — Lamiaceae
piavo, apiyavn, pouavo, poufavo,

OH

OH

OuuoAn KapBakpoAn

H Plyavn Stadpapatilel onuavtiko poAo
HETAEL TwV GUTWV TTOU XPNOLULOTIOLOUVTOL
otn Bropnxavia tpodpipwyv wc aptopota
KOl OpWHATIKA Tpodilpwy, AOyw Twv
TITNTIKWV CUCTATLKWY TNC.

Tol LOVOKUKALKQL LOVOTEPTIEVLA, KUPLWG
KopBokpOAn kat OUMOANR, sival oL BaoLKEC
EVWOELC Tou aBepiou ehaiou tng piyavng,
N CUYKEVTPWON TwV omolwv Kabopilel kat
TNV gUTOpPLKN agia tne.

A10épio £€Aaio (BUupOAn, KapBakpOAn, TT-
KUMEVIO, Y-TEPTTIVEVIO, K.4.)

Eupeia xpion wg KAPUKEUNO OTN
MECOYEIOKA MAYEIPIKA.

EuepyeTiKN £midpaon OTO TTETTIKO Kal
AVATTVEUOTIKO cUuoThuO.

AapuBdaveral eCWTEPIKA O KPUOAOYRHATA,
YPITrn, ATTIEG EUTTUPETEG ACOEVEIEG,
duoTreyia, duounvéppola.

ESwtepikd, TO a1B€p10 £€AaIo TOU PUTOU Yid
EVTPIBEG O€ TTEPITTTWOEIG BpOYXiTIOAG,
daouarog, apBpiTIdag Kal PUiKoU TTévou.
Mepikég oTayoveg aifepiou eAaiou
AVOKOU@i{ouv ouyxvd ToV TTovOdOoVTO.



Piyavn (Onganum spp.) — Lamiaceae

ZUCTOTLKAL Al? A B| Toautonoinon®
1| a-Thujene 925 0.7 0.5 Al, MS
2 | a-Pinene 931 0.4 0.5 Al, MS, Co-GC
3 | Camphene 945 tre 0.2 Al, MS
4| B-Pinene 973 0.1 0.1 Al, MS, Co-GC
5]1-Octen-3-ol 980 0.1 Al, MS
6 | 3-Octanone 987 0.1 Al, MS
7 | Myrcene 991 1.6 1.3 Al, MS, Co-GC
8 | a-Phellandrene 1002 0.1 0.2 Al, MS
9| 6-3-Carene 1008 tr Al, MS, Co-GC
., , , , , ) 10| a-Terpinene 1015 1.3 1.2 Al, MS
. é;?)ﬁ)ofg’jélz‘z)‘g%h gszﬂ Bpdo (vy6petpo: 1450 11| p-Cymene 1023 3.4 48| Al MS, Co-GC
(ﬂl]lll][li]] 12 [ Sylvestrene 1027 0.4 0.5 Al, MS
e 13 | trans-B-Ocimene 1048 tr Al, MS
] 14 | y-Terpinene 1058 8.4 4.7 Al, MS, Co-GC
1 15 | cis-Sabinane hydrate 1066 0.2 Al, MS
] 16 [ Terpinolene 1087 0.1 0.1 Al, MS
17 | trans-Sabinene hydrate 1100 tr Al, MS
w———r"r——r—r— 77 18 | Borneol 1165 0.2 Al, MS, Co-GC
10 2 1 0 0 i 19 | Terpinen-4-ol 1176 0.6 Al, MS, Co-GC
20| a-Terpineol 1190 0.1 Al, MS
21| trans-Dihydro carvone 1197 0.1 Al, MS
(B). Ydpomoviky kaAMépyeto, @escalovikn 22 | Thymol 1294 0.7 021 Al MS,Co-GC
23 | Carvacrol 1304 78.0 77.2 Al, MS
0 000 00) 24 | B-Caryophyllene 1420 1.5 1.1 Al, MS, Co-GC
Y e 25| a-Caryophyllene 1454 0.2 0.1 Al, MS, Co-GC
26 | B-Bisabolene 1509 1.1 4.0 Al, MS
05 27 | y-Cadinene 1515 0.1 Al, MS
28 | 6-Cadinene 1525 0.1 0.2 Al, MS
Z0volo 99.6 98.1

i
[ T T T T T .1 T T T 1 T 1 T T T 1 T
\ \ [ \ i I

10 .| k| 40 D &0



TAYTETO

ZYZTATIKA 2
a-Pinene 1.65
a-Thujene 1.81
3-Hexanone 0.51
Camphene 0.26 ZUoTOTIKG. KOZIAKAZ | TPKAA
2-Hexanone 0.39 A
’ -Pinene 0.21 1-Octen-3-ol - 0,19
Piyovn i cemee
Sabinene 0.08 Myrcene B 048
KoAMEepyovpevn B-Ocimene 0.11 . :
n Ky ohelland 0'35 a-Phellandrene - 0,03
a-Phellandrene .
SplOXTI l Klg 6-3-Carene - 0,31
B-Myrcene 3.40
a-Terpinene 1.89 p-Cymene 0,24 3,83
_ D-Limonene 0.28 y-Terpinene 0,14 3,54
: B-Phellandrene 0.41 cis-Sabinene 0,12 0,34
a-Thujene 0.40 2-Hexanol 0.13 hydrate
o-Pinene 0.34 y-Terpinene 8.97 Linalool ] 0.12 Piyovn avto@uig
1-Octen-3-ol 0.44 p-Lymene 5.74 Borneol 027 | 06 I » Kortepi
SMyroene o Terpinolene 0.12 Terpinen-4-ol 077 | 088 Eproym RaTepivng
B ' 1-Octen-3-ol 0.30
—SoClen20 a-Terpineol 012 | 012
Terpinolene 0.33 cis-Sabinenehydrate 0.46 AITIOAOZXZH (%): 4,00 - 5,42
- cis-Dihydrocarvone 0,12 - ? '
p-Cymene 6.16 trans-Sabinenehydrate 0.15
: Linalool 0.18 Pulegone 0,09 -
y-Terpinene 2.24 Caryophyllene 0.91 Carvacrol methyl - 0,24 OYZIA %
Borneol 0.40 1-Terpinen-4-ol 0.73 ether 0
Thymol 2,04 4,54 e -
Terpinen-4-ol 046 Thymol methyl ether 0.07 p-Kupévio 1.9-10.4
Borneol 0.28 Carvacrol 94,64 83,02
Thymol 4.29 B-Bisabolene 0.69 Z-Caryophyllene 0.8 134 v-Tepmvévio 2.1-7.2
Carvacrol 81.98 Nonanoic acid 0.36 a-Humulene 0,09 0,14 Oupuoin
Thymol 0.28 51.2-67.0
B-Caryophyllene 111 B-Bisabolene 0,54 0,15
Carvacrol 68.71 KUPBGKP();\J] 23.28.8
B-Bisabolene 0.90 SYNOAO 97.78 Zovolo 99,98 99,94 omes




Piyavn (Origanum spp.) — Lamiaceae

IYITATIKA 2 3 4 5 6 7 8 9 10 | 25
a-Thujene 1.1311.03(1.30]1.18|0.95|0.84(0.85|1.11]|1.07| 1.26
a-Pinene 0.59]10.60]0.70 (0.62 |0.51]0.38]|0.38|0.49|0.51]0.67
Piyavn Kakhapyoi)uavn Camphene - 10.1210.17(10.11]0.08|0.04 | - - - 10.13
(Tt OEDYONEYT G0 GVTOOUT B-Pinene - 10.1410.24]0.18| - [0.18] - |0.10| - [0.16
popy l,l n oun B-Myrcene 2.231235]2.322.23(2.02]1.76]|1.58]|1.99(1.88]2.21
mindovopo) - AHMNOZ o-Phellandrene 0.200.34 [ 0.35 | 0.37 [ 0.32 [ 0.34 | 0.21 [ 0.28 [ 0.27 | 0.34
% e, T a-Terpinene - 12411250]2.39(2.02[1.96|1.80]|2.20|2.09|2.26
p-Cymene 5.13|5.55|5.22|5.37[5.16 | 4.73|14.42 | 5.33 [ 5.66 | 5.78
D-Limonene 0.5610.59|0.58(0.54]0.53]|0.55]0.38|0.48|0.49]0.54
trans-B-Ocimene - 10.07]10.11]10.06|0.08|0.08| - 0.06| - 0.08
. 11.0(119(10.4 10.0 10.1

y-Terpinene 8.96 8.52(7.91(9.04 9.60
4 5 3 5 1
cis-Sabinenehydrate 0.2910.3210.35(0.33]0.40]0.44]0.39|0.360.30|0.34
(+)-4-Carene - 10.11]10.10/0.09(0.08|0.10 | - - - [0.09
Linalool - 10.19]0.16/0.16 [0.17]0.21 | - - - [0.18
Borneol 0.25]10.36/0.47(0.38]0.2810.39]|0.420.31[0.33]0.37
Terpinen-4-ol 0.4910.4910.49(0.51]0.52]0.56]|0.52|0.46 [ 0.54 | 0.54
a-Terpineol - 10.11]10.11]0.09(0.10|0.15] 0.09 | 0.09 | 0.08 | 0.09
Methyl thymol ether - 10.2810.29]/0.34(0.49(0.34]0.19]0.09 ] 0.10 | 0.24
71.8 |1 51.3|50.1(60.9|67.3|60.6|68.0|70.5|68.6]|63.1

Thymol

7 3 1 9 5 0 2 0 9 9
21.6 | 20.8 123 17.4 | 10.5 10.6

Carvacrol 5.47 9.21 5.07 | 6.22
9 9 5 7 6 3
B-Caryophyllene 0.5810.61]0.66[0.75]0.65]0.84]0.70 | 0.60 | 0.63 | 0.57
a-Caryophyllene - 10.0810.13]0.11(0.13| - - - - 10.06
, 97.7199.8(99.2|99.5|99.5|99.8(99.5|99.4|98.4|99.8

Z0volo

5 1 0 8 7 7 5 8 6 4
Anodoon % g812|7,38(7,03(7,09|762|7,13(5,83(6,94]|5,85]5,93




Avaluon alBepiwv eAaiwv
Aépla Xpwuatoypadia-Qacpatopwropetrpio Malog (GC-
MS)

Piyavn koiiepyodpevn
Apyorioa

(x10,000,000)
1_7&?“(:

1.50-
1.25%
100,
o.75é
0.50°

0.25

0. :T\T““‘.‘H“#”TW.“"LL"‘L%.*..W#.‘.*"L TR

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 20.0 595.0 60.0

p-Cymene 5.02
y-Terpinene 5.01
Thymol 0.36

Carvacrol 88.09




AvaAvon aBepiwv eAaiwv
Aépla Xpwpatoypadia-Pacpatopwrtopetpia Malog (GC-MS)

KYKAAAEZ-PITANH

ZYZTATIKA % ANAPOZ | ZYPOZ | TTAPOZ | ZIZNOZ | ZANTOPINH IKAPIA
a-Thujene 2.46
a-Pinene 1.15
Sabinene 3.85
p-Myrcene 1.37 1.96 1.11 3.63
a-Terpinene 5.42 1.48 1.09 2.10
p-Cymene 13.99 4.46 3.66 2.53 7.74
Sylvestrene 4.19 0.61
y-Terpinene 1.07 12.34 6.00 5.64 1.17 14.49
cis-Sabinene hydrate 3.19
Terpinolene 1.93
trans-Sabinene hydrate 37.17
Linalool 4.53
Borneol 2.53 1.79 1.22
Tepinen-4-ol 14.11 1.11 1.02 1.02
Thymol 14.88
Carvacrol 60.41 76.89 78.22 91.44 57.53
y-Terpineol 3.42
p-Caryophyllene 1.87 0.97 1.19 1.28 3.49
a-Caryophyllene 0.20
p-Bisabolene 1.41 0.74
ATTOAOZH (ml/100 gr) 2.95 6.62 4.09 3.59 9.52




Ouuapt (Thymus spp.) — Lamiaceae

ALO€pLo €Aao tou AapPfavetal pe amootaén He atpuo ano ta ppEoka avon mou avkouv
otoThymus vulgaris L., T. zygis Loefl. ex. L. fj éva piypa apdotepwy Twv eL6WV

ALQUYEG, KLTpLvo 1) TTOAU OKOUPO KOKKLVO-KAPE, UYPO LE XOPAKTNPLOTLKY, APWHOTLKY,
TILKAVTLIKN OOMR, TTou Bupilet BUpOAn

Eumopikd to akatépyaoto albEplo €Aato ovopaletal " red thyme oil " Adyw tou
XPWHATOC Tou. Metad tnv enavamnootaén Aappavetatl to " white thyme oil ", éva
ehadpwc Kitpvo €Aalo, To omolo pupilel opoiwe aAAd 1o YAUKO Kol AlYOTEPO TILKAVTLKO



Quuap! (Thymus Spp.) — Lamiaceae

ALO€pLo €Aaio: uTIAPYOLV
TOUAQXLOTOV 6 XNUELOTUTIOL
Thymus vulgaris. Movo o
TUMOG «OUUOANG» LLE TRV
OuuoAn wg kKupiapxn Evwon
ouppopdwvETAL LE TOV
opLoMO otnv Evpwrnaikni
dappakornotia. H Enpa
dUTLKA ouoia TTEPLEXEL EWC
Kal 2,5% aBEpLo €Aauo.

CHg CHa
OH

OH

HsC™ “CHs  HsC~ “CHs

Thymol Carvacrol

B-Myrcene: 1.0 -3.0 %
y-Terpinene: 5.0 -10.0 %
p-Cymene: 15.0 -28.0 %
Linalol: 4.0 -6.5 %
Terpinen-4-ol: 0.2 -2.5 %
Thymol: 36.0 -55.0 %
Carvacrol: 1.0 -4.0 %

Thymus vulgaris L.

CHa CHa CHs. OH

CH>

H,C” SCH, HsC~ “CHy HsC” “CHa

p-Cymene y - Terpinen  Linalool B-Myrcene



Quuap! (Thymus Spp.) — Lamiaceae

AvaAuvon aBepiwv eAaiwv
Aépla Xpwpatoypadia-Qacpatopwrtoperpia Malog
(GC-MS)

Ouuapt KEUAMEPYOOUEVO
Apyorida
AEI'MA 5, KOYTA 3,
OYMAPI % e
75_
p-Cymene 9.60
y-Terpinene 9.73 50
Linalool 5.74
Thymol 36.57
Carvacrol 35.52
B-Caryophyllene 1.71 PR




Quuapi (Thymus spp.) — Lamiaceae

Avaluon aBepiwv eAaiwv

Aépla Xpwpoatoypadia-Qaocpatodpwropetpia Mdalog (GC- Oupdpr Kaiiepyodpevo
MS) Apyoiioa
AEIFMA 2, KOYTA 1, I
OYMAPI % I~
p-Cymene 10.53 |
y-Terpinene 10.56 ™
Linalool 6.53 2] l
Thymol 34.40 TS R Y1 N ST A SV

L e N Ryt e
a0 10.0 L= 20 20 3.0 k1) 400 43.0 A€.0 E-1 60.0

Carvacrol 35.84




V' % ZUOTOTIKA 1905 Xpovog [2° Xpévo
Oupdpl (Thymus Spp.) — Lamiaceae o ey

a-Pinene 0,15 0,32

Avaluon alBepiwv eAaiwv Camphene 0,05 0,43
Aépra Xpwpatoypadia-Pacparopwropetpia Maiag (GC- B-Pinene 0.3 0.17
MS) 1-Octen-3-ol 0,08 0,59
Myrcene 0,76 1,01

o-Phellandrene 0,22 0,31

G)Ulldpl K(l}\)\.lﬁp’YOl’)HEVO a-Terpinene 0,1 1,39
Kl)\.Kig p-Cymene 4,83 8,52
Limonene D 0,29 0,81

AkpITidoU K.d., AvdAuon aifépiou eAaiou Tou Eucalyptol 0.06 0.27
uBp1diou VARICO Il Tou Thymus vulgaris L. | VTerpinene 3 %23
(Bupdipi) , 17° MaveAARVIo PaPHOKEUTIKOG ZUVESPIO cis-Sabinene fydrate 958 o
Terpinolene 0,11 0,15

Linalool 0,12 1,01

Camphor 0,32 0,39

Borneol 0,16 0,91

Terpinen-4-ol 0,56 0,86

a-Terpineol 0,44 0,14

Thymol-methyl-ester 0,29 0,36

Bornyl acetate 0,32 0,25

Thymol 66,8 70,95

Carvacrol 5,08 3,27
Thymol acetate 3,97 0,1

B-Caryophyllene 0,14 0,83

Caryophyllene oxide 0,46 0,26

8- Cadinene 0,11 0,11




MeAwcod)opto
(Melissa officinalis) Lamiaceae

neAlcooBotavo, PEAGOAKL,
néAooa, KitpoBaAcapo

2,

OLJOXOOOIN3

ZTNV APWHATOTTOlIA KAl TNV
TTAPACTKEUN NSUTTOTWV.

A1aBéoI1peg KPEPES PE EKXUAICHA TOU
(PUTOV YIia TNV Bgparreia Tou 100 TOU
amAou épTrnTa.

PN A 7 = avakou@ilel atrd Ta ATNA CUUTITWHATA
P TOU YUXIKOU OTPEC — UTTVAYWYO.
SA O CUUTTTWUATIKY Bgpartreia ATTiwyv
yepaviaan vEPGAN YOO TPEVTEPIKWV

dlatapaxwv



MéeAcaod)xopto
(Melissa officinalis) Lamiaceae

Melissa officinalis L., folium:
arnoénpapéva puAla tng Melissa
officinalis L. [Evpwmaikn
Qapuakormotia, 2013

AB<pLa €éAata 0.06—0.8% mou mepLEXxouv
HovoTepTeVIKEG aAbelidec, Kuplwe KITPAAN,
vepaAn kat kitpoveAAaAn [ESCOP, 2003;
Hansel et al., 1993]. ZeoKkitepmevika
napdaywya B-Caryophyllene kat Germacren-D
(10% to kaBeva oto aBeplo €Aato) [Wichtl,
2004]

PDawulonponavoedn,
MNopaywya Tou USPOoEUKLVVAULKOU 0EE0C OTIWC
o KODETKA Kol YAWPOYEVIKA 0EEQL KOl
LSLaitepa To POOHAPLVIKO OEL (LEXPL 6%)
[ESCOP, 2003; WHO monographs, 2002]. H
Evpwrnaikn Qappokomolia amattel EAdxLoTn
TIEPLEKTLKOTNTA 1% poopapLvikoU 0E€0C oTNV
¢Enpa duTIkn ouaoia.

OH

HO
OH



Melissa officinalis (Lamiaceae) kaAAlepyoupevn otnv
ApyoAida

Geranial 21.75 . i

Neral 35.01 o]

Thymol 2.43 504

Carvacrol 11.32 "

B-Caryophyllene 17.25 "

a-Caryophyllene 0.98 T: [
Germacrene D 6.11 . lM&LwL{wLT S
50 00 150 A0 B0 W0 B M0 &
Caryophyllene oxide 4.34




AaBavtouAa (Lavandula angustifolia) - Lamiaceae
AeBavTida, KaAoyepodxopTo

Duto apwHATIKO, POUPUAKEUTLKO, LEALOOOTPOdLKO KOl
KOAAWTILOTLKO.

Avakoudilel amo To AL CUMMTTWHOTO TOU ALYXOUG KOl TNG
Puyiknc e€avrtAnong, ival vnvaywyo

ALOEPLO EAQLLO: NPEMULOTLKO, UTTVOYWYO, XOLAQPWTLKO KoLl
EVTOHOOTIWONTLKO.



AaBavtoUAa (Lavandula angustifolia) - Lamiaceae
AeBavTida, KahoyepodxopTo

H
Y F
AwvoA0OAN
0
':-H3 D—(I:L/—CH3 : ’ ‘"/‘\ :' OO0 '
St LA T LR kappopd
| Nehe oo B e o
':Hg ':Hg : ’ *3 \'v & <48 »
0&k6 AtvaAUAL0 ' '
EUKAAUTTTOAN

Ta cuotatikd Tou aBepiov eAaiov AeBavtag nov kaBopilouv TNV KaAn
TIOLOTNTA Tou, Ta oTtola eiva Kol ta KUpLot cuoTaTIKA Tou, £ival oL
LOVOTEPTIEVIKEC AAKOOAEG (60-65%), OTwc N AtvoAodAn (20-50%) kot To
0&LKO ALVOAUALO (25-46%).

Entionc Wlaitepa onpavtkn eivol n mapouvaoio the KaApdopac Kot tng
gUKOAUTTOANG (= 1,8-kvedAn) va Kupaivovtol amno ixvn €wc 0,5% yla
NV Kapdopa ko artd 0 €we 1% yLa TNV EVKAAUTITOAN.



AaBavTouAa (Lavandula angustifolia) -Lamiaceae
AgBavTida, KaAoyepoOXopTO

AvaAuon alBepiwv eAaiwv
Aépla Xpwpatoypadia-Qaocpatopwrtopetpia Malag (GC-MS)

AgPavta Ko Agfavtiv) KOAMEPYOVUEVES

Bopewa EALGOO
COMPOUNDS LL LV LV LL LL
Eucalyptol (=1,8-Cineole) | 0.55 5.00 6.87 0.90 0.61
Linalool 28.89 | 34.82 35.54 28.31 30.16
Camphor 0.18 4.48 5.31 0.29 0.21
Linalool acetate 34.64 | 35.50 32.74 35.56 35.67




AevépoAifavo (Rosmarinus officinalis) — Lamiaceae
polpapiviy, Aaocpapi, aplopapec, dvoouapivy, dpoold tng Oalaocooag

Ta ¢UAAa niepLéxouv 0.5 to 2.5 % aBepiov eAaiov (1,8-cineole, borneol,
bornyl acetate, verbenone, camphene, etc.)

Tumog eukaAuntoAng (ItaAia, Mapoko, Tuvnoia), Tunog kapdopag-fopveoAnc (lomavia) kat TUmog a-
miwveviou-Bepumnevovng (FTaAAia, Kopokn).

Rosemary oil — MpooBnkn atBepiov elaiov Eucalyptus globulus oil
Kapudopag

DawoAikég evwoelg: palaBovoeldn, pawvoAka oéa, (poopapviko ogv),
TPLKUKALKA Sttepmévia (KapvoooAn Kol KapvooLko ou).

HO o
HO 8 O\( EOH

o) OH POOCLAPLVLKO 0V

OH

HiC CHj

KOLPVOOOANn KOLPVOOLKO o€V
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Essential-oil analysis of six aromatic and medicinal plants cultivated in
Menoikio (NW Macedonia, Greece)

Sofia Stergiou®, Maria Lazanaki!, Entela Hodaj-Celiku'-2, Diamanto Lazari '*

iLaboratory of Pharmacognosy, School of Pharmacy, Faculty of Health Sciences, Aristotle University of Thessaloniki, 54124 Thessaloniki,

Greece, dlazari@pharm_.auth.gr
2 pepartment of Industrial Chemistry, Faculty of Natural Sciences, University of Tirana, Bld. ZOG |, 1001 Tirana Albania

PLA MATER!

There is a remarkable development of interest in medicinal
and aromatic plants worldwide and their cultivation may
contribute to the amelioration of the local agricultural
economies. The aim of the present study was to contribute
to the knowledge of the essential-oil composition of six
aromatic and medicinal plants cultivated in Menoikio
mountain (NW Macedonia, Greece). The studied species
Hyssopus officinalis were Origanum vulgare subsp. hirtum, Rosmarinus
officinalis, Hyssopus officinalis, Salvia officinalis, Achillea
millefolium and Lavandula angustifolia Mill.

Salvia officinalis

- Lavandula angustifolia Mill
Origanum vulgare subsp. hirtum

YIELD (%% V/DRY WT) AND CHEMICAL COMPOSITION OF ESSENT] OILsS AJOR COMPONENTS)

H. officinalis: 0,17%; cis-pinocamphone

O. vulgare: 5,99 %; carvacrol L. angustifolia: 2,72%; linalool acetate
(76,86%), sabinene (11,84%) ko T 41,86%), linalool (30,86%
pinocarvone (4,74%) (84,26%), y-terpinene (7,02%) (a1, %), (30, @)
pzensen
daw td R e W e I -
A. millefolium: 1,44%; 1,8-cineocle R. officinalis: 4,89 % :1,8-cineole S. officinalis: 1,28 %; camphor
(51,38%), trans-limonene oxide (25,63%), cis-verbenol (23,5%) (38,02%), cis-thujone (35,07%),
(16,71%), carvacrol (8,89%), tricyclene (13,39%), sylvestrene trans-thujone (10,55%), 1,8-cinecle
ascaridole (5,53%) (5,3%) (2,62%)

EXPERIMENTAL CONLUSIONS

The essential oils were obtained by hydrodistillation in a medified Clevenger-type apparatus
(Hellenic Pharmacopoeia, 1998). Their analyses were performed on a Shimadzu GC-2010-GCMS-

QP2010 system operating at 70eV. This was equipped with a split/splitless injector (230° C) and a In conclusion, the analysis of the chemical

fused silica HP-5 MS capillary column (30m x 0.25mm i.d., film thickness 0.25pum). The .. . .

temperature program was from 50° C to 290° C, at a rate of 4% C/min. Helium was used as a composmon of essential oils from plants

carrier gas at a flow rate of 1.0 ml/min. Injection volume of each sample was 1 pl. Retention cultivated in Menoikio mountain (NW

indices for all compounds were determined according to Van den Dool and Kratz (1963}, using n- - - . -

alkanes as standards. The identification of the components was based on comparison of their MaCEdonla' Greece) hlghllghtEd a hlgh

mass spectra with those of NIST21 and NIST107 (Massada, 1976), and by comparison of their content of bioactive compounds.

retention indices with literature data (Adams, 2007). Essential oils were often subjected to co- .

chromatography with authentic compounds (Fluka, Sigma). Our results were comparable with those
e previously published, for growing wild and

adams R, 2007. identification of Essential Ofl by Gas nass carol stream, allurad Publishing Co, cultivated in Greece plants.

Wingis.

Hellenic Pharmacopoeia, Ed. IV, Vol. I Athens, 1995 191-193,

Massada ¥. 1976. Analysis of Essential 0il by Gas Chromatography and Spectrometry. J_ Wiley & Sons, New York.

wan den Dool K., Kratz P. D. 1963. A generalization of the Retention Index system including linear temperature programmed Gas-Liquid partition
sournal of 11, as3-a71.
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' Todn Tou Bouvou (Sideritis spp.) -
Lamiaceae

. Enionpovikg, koiva ovopara kar yapakmpiopol kivdivou ebapavione:
® Sideritis syriaca L. subsp. syriaca
: (Mahompa, KahokoipnBia, Toar Kprimg) - nAnBucpol nou peidvovta, : :
Sideritis raeseri subsp. aftica * Sideritis clandesfina [Bory & Chaub.] Hayek subsp. peloponnesiaca [Boiss. & Sigerifis clancestina subsp. clandestina
(Toar Armikag) He|drll Baden Tad KuMﬁvqu (Toai TabyéTou)
® Sideritis clandesfina [Bory & Chaub.| Hayek subsp. clandestina

[Toar MaheBol 1 Taiiyérou),
® Sideritis perfoliata L. subsp. athoa [Papanic. & Kokkini) Baden (Toar ABwval,
® Sideritis perfoliata L. subsp. perfoliata (Todi Bhayixo),
® Sideritis euboea (Toar EUPoiac) - Kivduvelov (Goirog kar ouvepyareg 2009),
® Sideritis scardica Griseb. (Toar Ohlpnou), Zyedov Aneiholuevo

[BA. waww.iucnredlist.org),
* Siderifis raeseri Boiss. & Heldr. subsp. raeseri (Toai Mapvaocel f Behouyiot),
® Sideritis raeseri Boiss. & Heldr. subsp. atfica [Heldr.) Papan. & Kokkini
} [Toar AmrngBoiwriag) - Tpwro (Doitog kar cuvepyareg 2009,
% Siderifis sipylea Boiss. (Toai Avatohikol Aryaiou) - Knduvelov
(Poitog kai cuvepyareg 2009).

Sideritis scardica
[Toar OAlpnou)

e !
olaentis eubocea

5 7
(Teal EuBoiag)



Sideritis

DavoALKEG EVWOELS
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DAaBovoeldn
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YAukooidec

e
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2TEPOAEG

Tepniévia

—— Movoteprmévia

—— JEOKITEPTIEVLA

——  AlTEPTEVIA

——  Tpltepmévia



AvaAuon twv alOepLwv eAaiwv

Koutras et al., 16" Panhellenic Pharmaceutical Conference,
31 May-3 June 2013, Athens, GREECE

Sideritis raeseri subsp. raeseri
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Tou yévoug Sideritis - Mocootiaia Meploxn Niarw,
MEPLEKTIKATNTO AV KATnyopiaL 6p0§ BeAo L')XL

(N. Evputaviag)




Toadtw tou Bouvou (Sideritis spp.) — Lamiaceae

Sideritis perfoliata L. subsp. perfoliata

% avaoToAr Tou 10U

2

T00%

B apaiwon 10
1/100.000

BLANK SP-DM

exxUAiopa Sideritis perfoliata ssp. perfoliata

LOKTOVOG §pdon Tou
SixAwpopedavikol

eKXUAiopatog

Todn BAaxiko

RESEARCH
450454 (2008)
ley InterScienc:
Com) DOL. 10.1002ptr 2333

Antioxidant and Antiinflammatory Activities of
Sideritis perfoliata subsp. perfoliata
(Lamiaceae)
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Sideritis sipylea
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1H -NMR (CD,0, 500MHz)

S.scardica (6Ao to euTO) MM
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IH -NMR (CD,0, 500MHz)

S.clandestina subsp. pelopo mm

S raeseri subsp. attica

S.eaoboea 1

S.euboea 2

S.euboea 4

S.euboea 3 Wkw
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