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ABSTRACT

The subject of this study is the biological evaluation of aromatic medicinal plants of the
Prespa National Parthe chemical analysis of selected honey samples from the Prespa region
as well as the phytochemical study of the wild and in vitro produced Primula veris plant
species.Specifically, firstly, the areahaf Prespa National Park is presented, with kegtpoi

being the legislative framework that protects the area, the geomorphology, the biodiversity,
and the main types of plants cultivated for their commercial importance.

The work is then divided into three chapters.

The 1st chaptedeals witthe chemicahnalysis of the honey samplesm stable beehives

of the area of Lake Prespds the first part of this chapter, there is a historical review of

honey and beekeeping, basic points about honey and the bee, the chemical composition and
biological actionsf honey are presented.At the beginning of the second part (experimental
part) of the chapter, the principles of the method and the organology are presented, then the
results of the gyreological control, the determination of the quality control paraméters,

GCMS analysis, the determination of the total phenolic load and the antioxidant capacity are
given in the honey samples from the areas of Ag. Achillios, Vrontero, Mikrolimni and Ag.
German ot akePrespa. Finally, conclusions and prospects for éxidhe results are

drawn.

The 2nd chapter concerns the biological evaluatiselettedaromatic and medicinal plants
from the area othe Prespa National Park. The first part gathers all the data concerning their
morphological characteristics, theimam metabolites, their biological actions and their
traditional uses, according to the existing bibliographic data. The second part describes the
extraction and analysis techniques, the principles of the method and the organology. Next,
the results of detemining the total phenolic load and the antioxidant capacity of the extracts
are presented. Finally, the conclusions obtained from this study are presented.

The 3rd chapter concerns the phytochemical study of the wild sgediasla verisubspveris
from the area othe Prespa National Park and thevitroproducedplants ofP.verisfrom the
"Hellenic Agricultural Organization Dimitra". The cultivated species is being studied for the
first time in Greeceas well as wild primulafram Lake Pregpee firs part (introductory part)

of the chapter focuses on the literature review of the geographical distribution and botanical
characteristics of the family, genus, and spethesdrug chemistry of the genus and its
pharmacological actions are also presenfdte second part includes the description of the
instruments and techniques of detection, separation and isolation, as well as the
determination of the structure of the metabolites by means of chromatographic and
spectroscopic methods. The results showetails the structural determination of all eleven
flavonoidgdentified. The methods for determining the total phenolic load and the
antioxidant capacity of the extracts are then described. Finally, the conclusions obtained from
the phytochemical study élie Primula verispecies from a wild and vitroproduced

population are presented.
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Thispart of the study deals witthe collection of honey samples from six different areas of
the Prespa National Parkpmprisingtheir quality control,the analyss of their physical
chemical characteristics, chemical anedysvith gas chromatography coupled with mass
spectrophotometry for the detection and quantificationtbéir metabolites, as well as the
evaluation of their biological activities.Intai& the quality control parameters examined are

the dissociation enzyme activity, the electrical conductivity value, the moisture content, the
hydroxymethylfurfural (HMF) content and the pH value. The determinations of the plant
origin of the samples werbased on pollen tests, in which the pollen grains are counted
gualitatively and quantitatively using a microscope (Louveaux methedyhemical analysis

of the honey samples was also conducted using the method of gas chromatography coupled
with mass spetrophotometry, for the detection and quantification of their volatile
components. Finally, the samples were evaluated for their biological activities. Specifically,
the FolinCiocalteu method was used to determine the total phenolic load (TPC) in the hone
samples, while the samples were also evaluated for their ability to nbibitalize free
radicals.The antioxidant capacity was determined by the most widely used
spectrophotometric method, the DPPH method. The results showed that these afre high
quality honeys with a prototype combination of pollen from hebewring and nofoney
bearing plants, which is special and not found in other Greek honeys. The honeys from the
area ofthe Prespa National Park have a unique imprint and could, due to theicspecif
geographical origin and the given quality they possess, be protected with a geographical
indication and characterized as Honeys of Geographical Origin of Prespa.
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Oskoue&Najafi 2013)n ¢ _ . A~ =~ Y . Ah 7 C s w "= vyt h Ah o w? tr G
K'Y, h" A7 < ¢ w B A_ T B B> Ah ' >’ hh ™" ¢ >51h§ B "B o>
Sty AT, M AR Y E N CjhtYg hthE€Th 't hYj ot Yt Y hgT h¢C Ao YA
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4-hydroxybenzoiecid

protocatechuicacid

Gallicacid
Vanillicacid
Syringiecid

Cinnamiacid

p-Coumariacid

Caffeicacid
Ferulicacid

Phenylacetiacid
Mandelic Homogentisiacid

Hesperetin
Naringenin
Kaempferol
Isorhamnetin
Myricetin

Chrysin
Apigenin
Tricetin

Pinobanksin

GONZLEZPARAMS, 2017

bh " A" <" ¢Ch ¢hn: i BAY Y *“Ch ~
r‘/\/\h>‘¢h Y vwh
Otheracids
su<hjhAaA'As
Pinocembrin
Galangin
Quercetin
s<hiji ' As
Luteolin
nt 1l <viji A<

[ 4 L




111l uyBB]JS

B1dmi nn B PddBEriniB my BBOGDANOVETAROOS;

ETERABDSKOURINAJAFI2013)

B " [~ _ ' _hg>E<BFMNA,
14h RAA® " hCeE 82.4¢g
1 hK.h 82.12¢g
IR 0.2g
" Og
J . _ BT AE 0.3g

u'|l _h> A B
1 7. 4B2) " AT 0.038mg
1'hT A" 6. 00 0.121mg
JhnAa_" 8" C v, 6.po 0.068mg
W _h>" A c 0.024mg
vsT<" ¢ TV 6. o H> 3
- "1 (©®" “v 0.5mg

Mw _ h « <«h
B i w™ _*°7 6mg
1 LT 0.42mg
rhara"® > 2mg
U - 4mg
rh<*v 52mg
L 4mg
A LR - 0.22mg
bh<¢' 0.036mg
rha A" 0.080mg
16<"A" " noy >3
vt T T >3
= 17.10g
Jw h 0.20g
r1¥f 1B 1BruBfBef esadni@iBL ! r v MISBNTORBUELGRGONZALERARAMAS,

2017

(> A" " h h = s
Glucose
Fructose
Galactose

n ¢ h ¢ h B B .
Sucrose Maltulose
Maltose Palatinose
Kojibiose Nigerose
Isomaltose Leucrose
Turanose Isomaltulose
Laminaribiose Trehalose
Leucrose Melibiose

[ h¢ ., h _ s
Erlose Raffinose
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Theanderose Centose
Panose 1-Kestose
Maltotriose Laminaritriose
Isomaltotriose Planteose
Isopanose Maltotetraose
Melezitose Nystose
Higher oligosaccharides
Isomaltotetraose
Isomaltopentaose
VErJ 1 e 1Y B 1GOLAYMANIET AL.18D
BN > " _" _hgpB8<dFfwmnn,
Glucose 28.15
Fructose 39.44
Sucrose 3.19
w<<h *h¢, h~ h 8.5
rw._ h <« <h 0.36
[ 7. _86nAs 1.13
Totalacid (gluconicacid) 0.5
W' _h > ABs AT Cwsa'y  ShhTo_ o> <0.1
sh' A <" Cw B A_" 8" 0.1
{11 B 1Vl {64 dMakytLdhset al., 2011)
J‘-l-lqll" "h J‘B"J’h," h'_>
Nonanal
Nonanol Aldehyde, citrus, fatty floral Green, spiny
Decanal Green, sweet, oily
Octanal Soap, orange, peel, tallow
Fat, soap, lemon, green
Linalool
Benzaldehyde Sweet,citrudprest, geranium
Dimethyl sulphide Sweet, almond, marzipan
Furfural Sweet, honey, acrid,

cooked vegetables, sulphuric
Sweet, fruit, cherry soft almond

Benzen and phenolic acid
Hexanol and hotrienol
3-caren2-ol- and spathulenol

Ripe fruit and spicy | Balsamic and arome
,Cheese and hay

1-butyrolactone
Pantolactone and oak lactone

Woody, toasty, caramel

Sinensal (isomer 1)
Sinensal (isomer 1)
i -damascenone
phenylacetaldenyde

Sweet,orange
Fruity, sweet, honey Castro

Sweet, honeyike
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wBf & nrvul

tivrBdm

ne’' A >fEA_hnp' o<, ">yt _hA
5¢;,<5¢.’<">‘5¢.’<'
HP1 0.006y 0.021 4.600g
HP2 0.001g 0.025 7.300g
HP3 0.06ly  0.06Qy 3.000g
HP4 0.007y 0.021g 3.500g
HP5 0.008  0.031g 7.300g
HP6 0.007 0.018y 2.300g
HP7 0,030g  0,049g 4,900g
HP8 0,13g 0,121g 5,482g
HP9 0,090g  0,002g 8,587g
HP10 0,103g  0,020g 9,867¢
HP11 0,049  0,076g 5,673

310 BYyBrlvE mlfnersrrm

vimr o Lo sml [ Byngnr @l [BMpBnpaimras { my g ogl
HP1 HP2 HP3 HP4
Predominant pollen Pyrus/PrunusRosaceae Echiunsp. Boraginaceae
(>45%) (55%), (47%)

Secondary pollen
(16-45%)

Important minor
pollen
(3-15%)

Minor pollen
(<8%)

Isolated pollen

Castanea satieagaceae
(17%)

TrifoliumrepenBabaceae
(8%),
Trifoliumincarnaturkabacea
e (7%),

Brassicaceae (6%),
Rubusp. Rosaceae (3%)

Onobychisp. Fabaceae
(1%),
Thymusp.Lamiaceae (1%)

Centaureasp. Asteraceae
(28%)

Echiunsp. Boraginaceae
(16%),

Trifoliumsp. Fabaceae (10%
Centaureacyandssteraceae
(9%),

Brassicap. Brassicaceae
(9%),
Thymusp.Lamiaceae (6%),
Castanea satieagaceae
(4%),

Rubusp. Rosaceae (4%),
Boraginaceae (4%),
Apiaceae 4%

Asteraceae (2%)
Unknown pollen (2%)

Boraginaceae (10%)
Trifoliumsp. Fabaceae (10%
Thymusp.Lamiaceae (7%)
Centaureasp. Asteraceae
(6%)

Brassicap. Brassicaceae
(4%)

Apiaceae (4%)

Rubusp. Rosaceae (4%)

Pirus/PrunusRosaceae (3%,

Unknown pollen (2%)

TrifoliumincarnaturRabacea
e (32%)
TrifoliumrepenBabaceae
(32%)

Pyrus/PrunusRosaceae (8%)
Rubusp. Rosaceae (6%)
Boraginaceaea (6%),
Apiaceae(3%)

Robinia spRosaceae (2%),
Brassicap. Brassicaceae
(2%)

Viciasp. Fabaceae (2%)
Ononisp. Fabaceae (2%)
Lilliaceae (2%)

Castanea satikagaceae,

Rhamnaceae,
Thymusp.Lamiaceae,

52




Salixsp. Salicaceae,
Plantaginaceae,

Tiliasp. Tiliaceae,
Hypericursp. Hypericaceae,

Poaceae,
Loranthuseuropaelisrantha
ceae,
Papaver
rhoeafapaveraceae,
BuxussemprervireBsixaceae
Pollen from Fraxinusp.Oleaceae, Centaureacyandssteraceae,
nectarless Fraxinusp. Oleaceae, Ephedrasp. Ephedraceae, Euphorbiasp.
plants/Isolated Hypericursp. Hypericaceae, Viciasp. Fabaceae, Euphorbiaceae,
pollen Salix spSalicaceae, Liliaceae, Cistussp. Cistaceae,
Quercusp. Fagaceae, Oxalissp. Oxalidaceae, Poaceae,
Rhamnusp. Rhamnaceae,  Quercusp. Fagaceae, Scrophulariaceae
Verbascunsp. Sambucusp. Capriforiaceae,
Scrophulariaceae Stellaria media

Caryophyllaceae

Honeydew Medium Medium Medium
Elements
HP5 cEf ¢ HP7 HP8
Predominant pollen Fabaceae (48%)
(>45%) Pyrus/PrunusRosaceae
(59%),
Secondary pollen (16 Pirus/PrunusRosaceae (28% Liliacea&33%)
45%) Echiunsp. Boraginaceae
(23%)
Important minor TrifoliumrepenBabaceae TrifoliumrepenBabaceae Castanea satieagaceae Asteraceadfarduus/pe)(15%),
pollen (315%) (15%) (10%) (16%), Centaureacyandssteraceae
Robinia spRosaceae (8%), Lilliaceae (10%) Rubusp. Rosaceae (14% (9%),
Boraginaceae (4%), Onobrochisp. Fabaceae Brassicaceae (10%), Boraginaceae (9%),
Thymusp.Lamiaceae (4%) (7%) AsteraceaeGarduugype) Plantagsp.Plantaginaceae
Thymusp.Lamiaceae (5%) (6%) (9%),
Robiniap.Rosaceae (5%) TrifoliumrepenBabaceae (6%),
TrifoliumincarnaturRrabacea Brassicap. Brassicaceae (6%).
e (3%) Lamiaceadhymusgype)(4%)
Minor pollen ( <3%) Echiunsp. Boraginaceae (2% Lamiaceadlhymugype) Castanea satiigagaceae (2%),
Asteraceae (2%), Asteraceae (2%) (2%), Apiaceae(2%),
Apiaceae (2%), AsphodelusalbusAsphodelar Plantagsp. Rubusp. Rosaceae (2%)
Brassicap. Brassicaceae eae (1%) Plantaginaceae (2%)
(2%),
Castaneasatiieagaceae
(1%)

Isolated pollen

Pollen from nectarless Oxalissp. Oxalidaceae, Oxalissp. Oxalidaceae, TrifoliumrepenBabaceae, Fraxinusp. Oleaceae,

plants/Isolated pollen  Hypericursp. Hypericaceae Hypericursp. Hypericaceae, Verbascunsp. Ephedrasp. Ephedraceae,
Verbascunsp. Verbascunsp. Scrophulariaceae, Quercusp. Fagaceae,
Scrophulariaceae Scrophulariaceae, Salix spSalicaceae, Poaceae,
Ephedrasp. Ephedraceae, Ephedrasp. Ephedraceae, Campanulap. Convolvulus
Cistussp.Cistaceae, Brassicap. Brassicaceae, = Campanulaceae, arvensi€onvolvulaceae,
Stellaria media Apiaceae, Quercusp. Fagaceae, Malvasylvestriglalvaceae,
Caryophyllaceae Salix spSalicaceae, Sambucusp. Cistus spCistaceag
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Querquesp. Fagaceae
Euphorbiasp. Euphorbiaceae
Convolvulus e,
arvensi€onwlvulaceae
Acersp. Aceraceae

Cistussp. Cistaceae,
BuxussemprervireBsixacea

Tiliasp. Tiliaceae,
Centaureasp. Asteraceae,

Caprifoliaceae,

Cupressacege
Convolvulus

Ephedrasp. Ephedraceae.

arvensi€onvolvulaceae,

Artemisiasp. Asteraceae,
Genistap.Fabaceae,
Verbascunsp.
Scrophulariaceae,
Taraxacurap. Asteraceae,

Lonicerap. Caprifoliaceae Salviassp. Lamiaceae Liliaceae, Hypericursp. Hypericaceae,
Vicissp. Fabaceae, Pyrus/PrunusRosaceae,
Poaceae, Cupressaceae
Apiaceae Caryophyllaceae
Honeydew Elements  Medium Medium Few Few
HP9 cEf Mmn HRL1

Predominant pollen
(>45%)

Secondary pollen (16

45%)

Important minor
pollen (315%)

Minor pollen ( <3%)

Isolated pollen

Pyrus/PrunuRosaceae 86%

Ranunculaceae 4%,

Hedera helixAraliaceae 3%,
Trifolium
(incarnatuntype)-abaceae2%,
Genistasp. Fabaceae 1%,
Brassicaceael %,
Caryophyllaceae 1%

Liliaceae,

Cichoriunsp. Asteraceae,
Taraxacunsp. Asteraceae,
Cistussp. Cistaceae,
Verbascunsp. Scrophulariaceae,
Sambucusp. Caprifoliaceae,
Pinussp. Pinaceae,
Onobrychisp. Fabaceae

Rubusp. Rosaceae (33%),
TrifoliumrepenBabaceae (30%)

Tiliasp. Tiliaceae (9%),

Liliaceae (7%),
Trifoliumincarnaturkabaceae (5%),
Lamiacead(hymugype) (3%),
Boraginaceae (3%),
Apiaceae(3%),

Castanea satiieagaceae (3%)

Brassicap. Brassicaceae (2%)

Quercussp. Fagaceae,
Loranthuseuropel®ranthaceae,
Taraxacurap.Asteraceae,
Plantagsp. Plantaginaceae,
Poaceae,

Hypericursp. Hypericaceae,
Cistussp. Cistaceae,

Salixsp. Salicaceae,

Ephedrasp. Ephedraceae,
Fraxinusp. Oleaceae,
Verbascunsp. Scrophulariaceae,
Cupressaceae,

Chenopodiunsp. Chenopodiaceae

Pyrus/PrunusRosaceae (64%),

Brassicap. Brassicaceae (12%),
TrifoliumincarnaturRabaceae
(8%),

Boraginaceae (4%),

Liliaceae (4%)

LamiaceaeTthymudype) (2%),
Onobrychisp. Fabaceae (2%),
Rubusp. Rosaceae (2%)
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Pollen from nectarless Fraxinusp. Oleaceae,
plants/isolated pollen Salix spSalicaceae,
Apiaceae,
Plantagsp. Plantaginaceae,
Hypericursp. Hypericaceae,
Verbascunsp. Scrophulariaceae,
Ephedrasp. Ephedraceae,
Convolvulus
arvensi€onvolvulaceae,
Caryophyllaceae,
Castanea satiagaceae

Honeydew Elements Few Medium
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1% 39
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I Fabacese
B Castanea sstivaFagacese

0 Castanes sstivaFagacess
o TrifoliumrepensFabaceas
B TrifoliumincarnstumFabacess

Brassicaceae M Brassicaceae

Rubussp. Rosaceas
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W Apiaceas " Rubussp. Rosacess
= Rubussp. Rosacese " Borzginacesse
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wLillizcess
Onobrochissp. Fabacezs
B Thymussp.Lamizceas
Robinizsp.Rosaczas
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24,67 1-tetradecene 5,92

29,44 2,A4-di-tert-butylphenol 0.87

32,61 1-hexadecene 8,77

38,79 3,4,5trimethoxybenzyl methyl ether  10.57 4.38

39,21 2-cyclohexerl-one 119 8.89 8,93 18.24

39,77 1l-octadecene 6.37
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44,12 4-methyl5-vinyl thiazole 10.01

44,16 3-buten2-one 7.66 28.47

TLuB 1Bl rEl WoumrmBEl 8 BGAMST \ &

s<h _h Swctih ™ ~*8"haA,hah<c s h =~ ¥ =7~ <~
" h  "Ch -~ B>, hA’y >~ A -h: “ Ah hw” ' $ht h”vi,  shh, "“sih’
h:"I’I"/\_h‘ "-*. ,h’/\ts_a‘ ‘-_‘-’/\ 'h'h'F]/\, "-/\hﬁ‘
"> T hov A Ttondethylbenzehg¥l-Ethyt2methylbenzengecymensdy = _ h >w < h

h = ' T B “"w' c’)@"_"""“ h'/\>_"“,_h'"’:”‘:",h‘,9\‘l.‘g/\,“"_ﬁ"J_qA\B
BrassicacegeAsteraceae Fabaceae® h Rosaceae™ . "~ h " . 7 A S 0 “"h vt g0

- ot Y, . A [ 7 B 'TE_hAA SChht O ASUVETME" A T hH A, G w o j ohY oY
_"" J"BV<VJ'¢"" B<W,l‘r‘i""_h'_'.'/\_'?ﬁe'ﬁ_/\'h_'fl[\+.j'
i BAY Y <Y B’ Ah: ' Ssh A “¢hR h 0~ - Y <«<h ¢ Tt h ¥
o K AL S B s Tt AhE TG A R A @b AR iR S hr X € h >t c Ch
B A _ Bt - Y Y s YA, j h " ¢ w - Yl T Y > B

¢ ht ,h">h¢‘5‘_‘¢_/\ '-"v<'/\'_’/\ > 8 Iy._'(.‘"l Csh
o> 87 " <h > hAY>SWAL, A h Ah A PO ACE R A O A F T ht e © L CARS
hahph>>>_ 77777 © ' _(Ményilohetal 2014)" b T s L A D

B/\ ¢ h* _f'l"v‘/\ >'/\V B ‘h>'<W. “JQB)\_'_‘B'IZ
|| h_"‘¢'_>|5_<h"'z'{‘h’_5’h A L S
1 AR ' h {H_‘>Bg)jw|!4\y'_’<‘y"_/\¢q>h‘ _h ~h “hao , 1 h _V‘
TS T At h AR O s g v >
B A_ B . > Ah' h"h “1 hBC{_"'>'W'/\" -.l ChW/\F‘ h‘ﬂ“_"” Ty ‘WC<‘B/\_‘ h' " s>
e T >swaAT o T T > tfleralmarkers.(Manyilehetal,. 2011)" ¢ .~ 7 A _

FrayBRw nar s preadrplmy (festliy v ey (B[ miks dsn 7§ 8§ &
wes {Bryar e [JIEmrnil ey nymng a8 am

(3-methylbuty)benzene 3,4,5
Thymuscapitatus trimethoxybenzaldehyde h * - o X
dimethoxybenzaldehyde

Medicagosativalfafg Helianthusannus

(sunflowe) 2-H-1-benzopyrar2-one
Melilotusalbugwhiteclove)

Prosopispp(carob ProsopiscaldengCalden

Ericaarborea 4-methoxybenzaldehydel
methoxybenzoicacid

n~ """ <wTAX Tt T v _tfw Y CuhaAtCw o EALCEC _ >
CECS T i< T AT 2004 AN RN BTN Sy (MBS




1 R

VAN

68



[Pl na sl 11 B M) ElEimn m)

49 [ [fipasf sraspmBy fEL nf Bl @&

E MIMhD28 '€ < 1 hPPPAUVS s Ahyh >4h Cohts oo B <s
‘h"’“'hys' w A h jh‘, '_45| . 7 _ >h SSPOMNm.>  h “*‘
fho Y 7 h ha " ve " L .DPPH-- X" 8 A_ A, A3 ' 8~ > whh "<
h _ Yos Y . O T . h - _ v _ hs/\_>'5V_vh5_"4w,‘_5'_¢h" >"_"‘/\" S-
Tohrsarm o omMEM LT < 4 hyr At Y >, . Ah > ' A hA T
NO,@ NO,
o;N NN + AH - O,N H—N + A
NO, NO,
woLer ——"

1,14, h 28 "<& L T hy <Y, h 28 T < LT hy TmEwm
4 W<BJLVI _I. h/\_“’vs‘{,_“,‘"l ‘Ch/\'_‘_hl j h >
> 0 > B > Y h AT <" € 0 h 25 <7 " < T hhyt TE AT g 5
""”h‘>|5 - oY Y 7 h ‘4"’1'/\:"K";5‘,‘I:"’_/\"" hl/\lhjts

R S Y 1" h< >h ¥ o B h A YA co Ty
h A '“_v5'4+ oo 1 h o _>"h ¥ © 5 h s A >
":>h_"l ,_h >hl_",*_v>t|5_"¢hl(p é“’ .>BJh<’_t5" B
B<B "W AN TR AT v, SO A BAL T LAY T T >80 h g
T +t " h< >h ¥ 3 ¢ ht v st h=>,".>h ">~
< ¢ T T AT LN T T w., A L EDPPH _ 8" h = A B <
m* h ! >w 7 T . A h =" 7 'h” ogmies. A S D >A T LT thi e
T 7 ¢ InfiniteM200 PROTECANreader r & h o _'n _ 7N _ 777 R

' ho=— > - Y DPRHs th <h >h' X - -~ Y ¢« weuwyhp ¥ h A
S N N L L UL )

obPvMPMMDP [ [T 1 PIBfEBlIrbslBsldp B 81

I <t , h oA <t o L _ - A sMolinCictalted e . A = 7
>w ' ¥ FolinCiocalteuh = ~ _ 8 <8’ > h L >w Yoy Y : v
B B LA T B AC AL T T PHT D T 2w AANT 1B
B B ¥ Tt O ,h oA <" ©F , Y Lot
- > {‘V”yu_h‘_" h/\hJ,’J‘C" ‘¢h/\'_"_h __V“,{B’J
. - ~h s AhT > ' h ., 7, >h _ "Gg,tﬁsngeﬁ‘ QM'q)yts"M@Z' AS h¥aA™hY1 2’ hpo v
R T Ty s ht T AT < O ,h AT < ¢ - S
>YAT > AT L " >87 A ¢ hT > 1 h< 8", A ,h"AY <" 0 _ A
m'h >w o7 T . A h ™Y TL," T LA amt Rt hg >h A
- ' -t e > h . ! s Y T Y om0 Jh<<'¢' YoV CD
1_"_" _"‘>w "l _" -8 ' " h >h 'C"l 1 " h g * ¢h ’h' w
h Ah , > h B A h¢¥ <> “o, - ht sh Y- Y mwmi o ¢h A > '

69



B A

A 5C1‘<'|'h j1h‘_"_/\squw h>h_'hChA‘.‘ “"mg’GAﬂy>h h‘_"
<’ >h_ T 00
I h AY <Y 1 h Y
T s~ +hA” hAh o AL " RetahINFANITEMOO PRO Mdnnedorf A 0O
Switzerland @ & >w _ "' "Am. w4 ' A8 _h TcCp
ﬂf<h¢l5. d)c ’Bh_ . A
ﬂI'_W_BI h?lthﬂi\hmﬂnMRn>
T 1. S ">hampe o 52N SED
1 Eppendorfs tubes (1,2ml)
1 Vials
I{’h‘_ll’th
T mh << (GA)” v,
T BA_ "1~ h" -Clotaltet (FO2t A Y
T nh< >0 b A" " 0NgCQ) ™", AN _ )
ﬂB‘s‘_hJ>W/\"/\5"
“h ¢ s FdlikCiocaltelf hNa£Q
1 10%FolinCiocalteu
1 7,5%NaCQ
h > ¢ B " J¢B/\_ _ B, A I h <« ¢Y Tovw Y
[h " h> ¢ " GA:IOMgmWEA_
[h h ¢ " GAHlmymMED _
5_"‘>h‘_'¢h/\ 4'h)"’5_‘¢w JCB/\_ _ > B h -
pewaA_mgml T PDMS@ A ¥ T OMZHPXE HXIpXZ gnd_ ®mn'Z wWHNX o0
e AT LT
vy >_5'/y\"‘j'j<‘“1 h h - h ¢ B f _'Qh/\ B -t < w
[ LB h 1 ' h <« _"'V"" S <Y B h = & _h Sw A Y
1S B A O NI N m¢m.|_|5<.‘<b”¢"nz‘|v|‘J’¢1W>/\h__"’+l" Bl BA B (I O) 1 8
T o h =8 hi >wAaAY AB T oYt Y Ty v ' C B ¢ h
1 ¢ B A _ VB, A I h «ct® ¢ Y v A ¢ h > <! h A



Bl sd{nrnirBI{BMWI B EML M)

Al sfnrnirBi{BpRIffpeErnnf B &1
L. ~Rh " heh . - AhRE€h ThY U hyYA h h h=" & <w: >h

- N - -

ve ., o + 7 h o . A LB >h O AD

h A v Y

JaoryBeBRI slnrnur BB Al Y BE [ g R My MskELT B uBiy LA B
sl {pEbrmrn¢ B igIMOBArsBUs rumy BAMP I Lo

TPC DPPH%inhibition)
(mgGAEgextrac) n n g/l  mAa g/ml  p nghml
rw<DPCMnruvlri1rByB

Bm® BuvigpHE) 817 HNLE02HE N Pcp HT PppEmMMPMOEpP Py pp

wfsyfnfs Hamd o6l tMmudPmoprndy B 1 B 1 B
wisyfnfs HAHAN Ol tHmdPnTrNdndynps ) B 1 B

rirfusridryE&HnHn olondtnegndmodcnrodPyHRpI ) B
Bm® mnfrB1BlL HAHJHY PphpndmMoPoyEpPMApRJI] B

ABfBnniHAHAN Ol tclddy ppndrv) B 1B 1B
Bm Brwldgy HAHM O0I1t pcXZon p 31,9980,53 19,2%0,87 11,35
1,02
wfsynfs HAHM O1 t36,085 wmMZn 21,4%027 11,94 6,71
1,53 50,83
rITfBLIr1E HAHM ¢pMEZpT B 291%154 17,13 10,43
50,18 1,42
Bm Buvigrnisl 1 nff¢pn=tn § 2725045 1570 6,88
50,36 51,63
rw<® .1 hl nrovlriarrBdB

Bm® Buvir (HP)E1L HAtMOoOPMOBNdY B 1B 1 B
wfeydnfs Hnanmep ol tmndmopndpdyTpHr) B 1 B
wfeydnfs HAHN Ol tmMmndppprndodPoTpr/ MPYpPpRJI B
rirfusriryE&HnNnHNn Ol pdphnpndHY B 1 B 1 B
Bm® mnfrBisl HAH/MOPONENd) B 1B 1B

ABIBpn1iHAHAN OltcimnodOmpprndc dypprMOPT P A1 PMMEB
B! BE* %, Hnum 61t -hpZyo 5 n911K0,70 518086 2,95
pl,47
W “A_8"" HAHM OltpZpo B n51%09 3825041 0,26
50,63
B! ms " >hA'  uwaWHmM coXdy § 366022 20080,39 0,78
50,88
n 563r0,76 3,7050,56 2,07
50,93

r* ¢ " "<’ >A" HEHMO (nZcd

a1

QHAHM HXZ0Y B n214126 1,610,098

(e
x
A
A\
—
=
1

71




42.Bf{nrnlrBI{BILfFBLrnEE il Bumfsfts 8l rn [ &)
rnoé s FGLINCIOCALTEUN ' nBIiBIrErB[B

“A " h’ h¢-hh °,¥ = tAhhyC*ha h * h h-> &<w >s>h h h-"
1 - . i}

v‘ V<‘qv’ ,h'/\v<'¢v’ ,V' )V‘ Qh'H,{B’J>h_VICD

JaoaryBexglslinrnyr BB Ay sy o ruslelo Bugfsfrs sl

ne’ 1 >h TPCmGAEghoney TPCmikghoney

Bm® Buvi HEY s1 0,86 860

Wi 81 [2019HP) 0,86 860

wf sy Jnf @HPA nH N 0,66 660

rairfsrJary) &HnHO56 560

Bm® mnfrB)ey 083 830

ABf BnpniHAHAN 06074 740

B: B *<X, HAum 101 1010

w " A_¢" " HnanHwvO074 740

B! msg " >h A’ HANO045 450

r* "7 <”>A" HNO76 760

(HP10)

B! k<& ™ 187 _Q 0,56 560

(03 >*51h<, L “(4010mgGAEkg)*>/\ﬁ4"ifﬁ_thIT"_’“‘i*f’l

o+ & B. <<|5"'I HAHMUO _~ -~ w o, B ° ¢ 7 toh i

Fabaceae ¢ =~~~ 7 ° } ny:z3 4817 A" R “hoo >t YT s A

h,.>h_t¢v’l I5‘_W'l5I "" K > Ah J/\.‘_' ._, - -

Trlfdlumspoj J_'Z1Mnﬁm@"_“‘Lh >w<'h >s ¢ 7t h ¥ h
“‘*‘Fabac@a@(%%ﬂ“ A W hY @ h AT < O T

ppq)dbcomg,CEAE(god#n@Atl Si It ®I HAMPO

™ L8 7 1 >h PyudPrefustosaceae p pil: 0 > _rgkd ¥ yé A" o

€[ PyusPrunusRosacedg: v > & mg’:kg'z yso>n h A7y T AN WS> w hysw

‘h">“'5l >J’]Bl5.{hV>W/\ 'RQ'US{B/\" WJLWB/\‘VI',{'h’_B'h

)h‘/\"<‘¢' , ’_"’ prunli_]s/\h’ 'B“‘"",>‘BB _/\'hJJW’A/\'BI' ' .

L h AT A S we SO Yw 8" A_hh' >k BEIhRynugBaltas® | ! W AT

2017XKorekaretal 2011)

BAh <> ut =Yt h Y <t ¢ htAY < 62, Y (Centaufeasp >, h AT Y b

Asteracea@8%) b 86(} " mg/kg,

s AR ALAT IR a h L h o Céntadres . U AT L WA h AT < ¢

. (Sharonovaeta| 2021Ahmac&Zeb 2020;Bankovaeta) 2002).

[’J" ‘h>'<'_|5’|5 _'>W' ‘h’h_"",/\_h' 1t h _h 1

740mgkg 74mgkg € " mgkgma T ' . h o

72



nA - >w"5l ‘>w‘ s Y O AT A h * 1 h h 1 8 1 >h

B>, h Ay A 'mygkg L h "> pcn

€ .h>" < _ 7 > T h 'PyrygPraneRosateadd), 450ngkyg " 4 >h & ¢
n-~&‘_h h- h Aho 0w > Jh YT Y <t A hT hTRE < ¢ Y g
. mgGAkg>5<"’ _ 0 [ h h =~ B <W ' >h h A h B > Ah * 1
Lt h< >h L AOD

J 11 Bexult mrf
B 1

G s rrss) vugsuf fu sl ond B U B r BB
W ]

11
IBrywyrivpg s uwB B Bl rBOpI BB
nu’1>h DCM ¢ . ul"\ h AY " 14N *'Ch 1

TPCmikghoney  TP@ng kghoney TP@ng kghoney

Bm® Buvigg(HP) 817 HANH 16 62 860
wisynfHRHAMD O 0,3 74,4 860
wf sy {nf HBHAHA 6 1,2 10,1 660
rairfusrdrHHAHAN O 0,7 0,73 560
Bm® mnfrBHAW, HAHAN 0,8 97,38 830
ABf BnpnHBhHA O 0,2 32,6 740
Bm Brviugy HPHHM O 2,8 48,1 1010
wfsBy{nf HBHAHM O 4,3 30,1 740
g ms ~ > h M) HAHM - 34,2 450
rarfsrlr) & HANHMO) 6 1 46,3 765
Bm Brougy 1 NAPIIRHAH 3,8 13,5 560

73




Vil refnfBurBBf B 1ecE] &

1, >, . A0 > A ] < T Ths, A TERT AT A AL T T > W<t h

> B h 2 _ ¥ . S h ¢ > h ¢S h 'y “hAa C‘h‘ ‘T_Wh<'j mee ‘¢_qg‘:‘/_\_"h_“’ "_{",

* j h > AB" 1 hys 71 A ¢ B he pacBVYE KAUATCOE R T Y A h h A h - Y ¢ 72>
e ¥ 1 A h _/\ ‘,‘;1< ‘tls h o Hh/\f;JCts . h -~

t)[h‘_ _A "/\‘hz __" AWEC h_ “" ) ‘I<<WJB_h‘ -y e <«B
- . A hat w, A > B’ Ah jec AR T hh s CRLS

K Vils’_'B"‘ B > A h/\‘“,“’_’h_ C_h‘“_"‘A_5‘4_I

h AR - v . A EA >, A A T8 T ' <

h=~ s<* A _h jh te s h ., hChe e coR -~ -

(Bruneau, 2007)

1_h “J(TB'?" >us¢\\h_\' SwW < h _|. B ‘J"”p"l‘_/\_“ n

~ h hg ** Sh* *h | * h g~ ' TV Yh A i h A* ¢ " TH Y wkEs T ho

>V/\h4:‘_¢h i I i o ) ) ) ) i

T B {s’ﬂ‘_' ! 1 * h _h ! [ ‘\/\4\hh‘>"h<.‘h‘ >
1 8" . AT BATY < h h SWwWe<hhl ¥ <™ BB h''Y ¥ h ¢ h <" > B
- h ¢ t ¢ ho-ov ¥ >5<'_ "G'_>“ ZI h >Sw <" h
h -~ ¢mnecg CenT BT AR S reh ehc L woch g

ﬂ W <" h T, h . _Bhl _n]‘ls ., >h i l. Y hOﬂtE“I - "p_Z” \mz" MM 0 Lo ' < h
SR R AR TpREETORAE N s wR Al OSK &hoch
B <w , ‘P Clh"/\ I 1Y A . ‘b ‘ 11 5\iv§:<.‘hhh‘¢ h{‘s‘{“’_>ﬁW/\" ¥ _ N -t
A h “ s " h >SB < ¥ ¢ Y s’ h o~ ° A A v o1 ¢ B¢ S
‘:h‘s’ v h o Cwot e LA ;s<'?‘*_,\_()“h S
S <t A > 8 ""‘_h_ls '>|5A(')J'mpll§q;1’Hb“.":"#v/\lm'
1 8 ' 1 7>% kh<cw , " ¢ h Ah Y "Ah T 08T T A SYWWME T B AYY yvUT
S w oL,k ht hT Y At h RS AR T hows] T
O MmO B8 ' Ah" hAa”" v h 0" >8 < . saceag€ ~ ¢ T _ 8"
¢ h* B "] "¢ 'pyl-ugﬁ" rhprunug- VJ‘ w A'AY . AB ) "h/\‘__hh‘ 5"_/\hh tS Wl Wt AR -
-7 ' <«h >j h AT A 1w A h ¢ h Ch oS AT > B ¢ h -~~~
“ L hGC Tt AhS ABS h’ ' Athys jE- ' ¢ ¢h ¢h' hs> 14ihehy
T, Y - _¢t5h'__ hah "t h h™ "_ ,_/{‘/\", _5‘ LB ‘A Bt AB_:ACD

1 l">wl<' > B _" >|51h<’_5 ¥ “’“"_ T B R _h _'. ¥
W “A_ETT 0SS AN <HAMBE T T pTE: 8¢ LA
Echiumh =~ s <™ A _ Y amzo [T T T s h T g
. "/\'W."I“h<‘<""1_'/\ ‘ts"":'h’tl‘:: i’ ’Bj‘h\_‘_/\tss‘_:hi' C“h_"’
mMc ¢ h° g’z h A2020¢ h202% A . H _Wwh s 'h ' Centauréap.” =~ = _ ' B
o Ve us At h 1L 3GSNY OSFES OHaHnO  gh , . _h )
. B Yy B h * S8 h A" h h Ah g Ws"sh 1h, jua<"! 1t ht h A ¥ C <’ >
hA® >, " "h ¢h=>t A sSh'_ A< _<“’|5‘ C-wh* R ];"B/\:ﬁ5<‘l< h- v
>Sw<' b

i l" Sw <t h YAh TTRAL LA h(')"(]“EyIL‘C"l:)! hy g * . ,J',<"' TN !
Yo o waAl O8F S 6 gydrene (23%) << "B WI T " .8 TG haAY Y
h s 1 B 1 >h . A L [ A h Y . B >~ w ~ h >
h‘_t'slcphl ) Y T sEEXEAMNCTTK 1Y BagE SHET, A b
<. “ho oy ST Tt sruaasn Y U2 NF AAYEOSIE S
- B B ¢ £ G ! f ¥ B 1 B B Y1 B AB > B h j ¥ <

/\"“_ -k ;ﬁ‘, _hyvl/\_h‘ ‘B‘_>W<‘h h T __" B

a1 lh >w<'PB‘Jh‘B"lC’h_<_"<h,«‘_"'I 4“’ 1 ¢ h Y 5_‘£“w' *"’;\'wl

1" h T w . . - v ' A i ’ls‘”{<5”u'>¢h" -y I‘ ‘_<'<"WW*<‘B"¢‘E

74



- v N v

w, B " S8 1 h <V * ' 1 ot h =~ A YUY 1w AB

Castaneasativa_ ' | Ve s A T @@L I OSES s 1 Gm o<
B, 7t h Ty ., _h |-_(j'|-log|-"§¢"o'}r|\y.:2§|()‘h‘,‘lh‘C B~ 8 h
Castaneasatiyiragaceae 6 mci’z2 0 ¢ h (Rosecezpadzargiddd h* _h o+ 7 h
Wik'vVvhA hy' ' < Y ChH' AA<" C 'y ™7 , 6" ©¢Cha' ' h
iw<vl ""ﬂ‘"_s‘ 'h. >\N‘<>"hW':h"l>h'Bw:_'“:‘lé_Zjls_':‘+'/\¢|]'_/\B_"
pthoT o LY h o o h T <h YR sh ' A M CY S RE T ui
PoliPrespaprojec(SARG7131) * h > 77T T hoa > hh =~ EC _ B AW B
"7 ' B <h >j hAaA®B >B J1 h <« B Y h ~ v v 5! 1 B 1 >h LA A
I oY _ h ~ BmB' > AR . vt C "hl,’v;\l’/\4‘5h‘ ’VV"I““h/w{"”h/\‘ >5'/\h1/\’_’ ' . h
> <' Y, h ¢h: > Lo h T B Ah T Cuthe s

L o<Wy, ™ A>T A ¢ h T T > h



Wl wrJsmf Bui B

RN BEMI ML 1 &

Abubakar M. B., Abdullah W. Z, SulaimanS A., &Suen A. B. (2012).A review of molecular
mechanisms of the anteukemic effects of phenolic compounds in honky.J MolSgi
13(11), 1505415073.https://doi.org/10.3390/ijms131115054

Ahmad, S., Zeb, A., 2020. Phytochemical profile and pharmacological propeifié®iaim
repensJ. Basic Clin. Physiol. Pharmahtips://doi.org/10.1515/jbcpp2020-0015

Ahmed, S., Sulaiman, S. A., Baig, A. A,, Ibrahim, M., Liagat, S., Fatima, S., Jabeen, S., Shamim,
N., & Othman, N. H. (2018). Honey as a Potential Natural Antioxidant Medicine: An
Insight into Its Molecular Mechanisms of Actio@xide Med Cell Long2018
https://doi.org/10.1155/2018/8367846

AlFMamary, M., AMeeri, A., & AHabori, M. (2002). Antioxidant activities and total
phenolics of different types of honey.Nutr Res 22(9), 104%1047.
https://doi.org/10.1016/S02715317(02)0040&

Al-Snafi, A.nsmail. (2019). Chemical Constituents and Pharmacological Effects of
Lithospermum officinaleintl J Curt Pharm Re¥X8), 12;21.

AlFWaily, NoorisS., M.D., P. D.,Bonj NaderS., M. S(2003). Natural Honey Lowers Plasma
Prostaglandin Concentrations in Normadlividuals.JMed| Food6(1¢4), 12%133.

AlWaili, N. S., Saloom, K. S-WAili, T. N., & AWaili, A. N. (2006). The safety and efficacy
of a mixture of honey, olive oil, and beeswax for the management of hemorrhoids and
anal fissure: a pilot study.  ScWworld] 6, 199&2005.
https://doi.org/10.1100/tsw.2006.333

Aljadi, A. M., & Kamaruddin, M. Y. (2004). Evaluation of the phenolic contents and
antioxidant capacities of two Malaysian floral hone¥od Chem85(4), 51%518.
https://doi.org/10.1016/S03083146(02)0059¢€4

AlvarezSuarez, J. M., Gasparrini, M., Fotbe§ Nyt yRST X ¢ |, &3 al il 2yAsz

(2014). The composition and biological activity of honey: A focus on manuka honey.
Foods 3(3), 42@432. https://doi.org/10.3390/foods3030420

Arroyo,¢ @ a ®3 tD2NAIAX SITd +dX g 9aGSolys /& . d OGHAM:
honey typing and establishing the pollen threshold for monofloral homtypS ONE
12(10), X14. https://doi.org/10.1371/journal.pone.0185405

#OAE I T { ©I eixerdI5.dzy Malings, ©. N{ AEsh, E. B., Beux, M. R., Beta, T.,
& Ribani, R. H. (2019). Bioactive compounds and biological properties of Brazilian
stingless bee honey have a strong relationship with the pollen floral ofgiod Res
Int, 123, 1¢10. https://doi.org/10.1016/j.foodres.2019.01.068

Baltas, N. (2017). Investigation of a wild pear species (Pyrus elaeagnifolia subsp.
Elaeagnifolia Pallas) from Antalya, Turkey: polyphenol oxidase properties and anti
xanthine oxidase, antirease, and antioxidant activitynternational JFood Props
20(3), 585%595. https://doi.org/10.1080/10942912.2016.1171777

Bankova, V., Popova, M., Bogdanov, S., Sabati.,A2002. Chemical Composition of



European Propolis: Expected and Unexpected ReslltBlaturforsch C 57, 58833.
https://doi.org/10.1515/zne¢2002-5-622

Bang, L. M., Buntting, C., & Molan, P. (2003). The Effect of Dilution on the Rate of Hydrogen
Peroxide Production in Honey and Its Implications for Wound Healidgt& Compl
Med, 9(2), 26%273.

.FNRYAZ ad +dI | NNUHzZl I az, M3del P2 Ritabirandoa@ A[ &% Cl &S
2dzy RSNIAYS 5 ! ® OHAnpOD® [/ 2YLRAAGAZY 2F K2y
of North/South provenance by chemometrics:ood Chemy 114(2), 72%€733.
https://doi.org/10.1016/j.foodchem.2008.10.018

Benedec, D., Hanga, D., Filip, L., Oniga, I., Tiperciuc, B., Olah, N. K., Gheldiu, A. M., Raita,
0., & Vlase, L. (2017). Chemical, antioxidant and antibacterial studies of Romanian
heracleum sphondyliunfarmacia65(2), 252;256.

Bogdanov S, Jurendic T, Sieber R, GallniRar{2008) Honey for nutrition and health: a
review.J Am Coll Nu27:67%689

Bucekova, M., Sojka, M., Valachova, |., Martinotti, S., Ranzato, E., Szep, Z., Majtan, V.,
Klaudiny, J., & Majtan, J. (2017). Bkwived antibacterial peptide, defensih
promotes wound reepithelialisation in vitro and in vivoSci Reps7(1), 1c13.
https://doi.org/10.1038/s41598017-074940

Carreck, N. L. (2008). Are honey bessq melliferal.) native to the British Isles® Apicult
Res47(4), 318322.https://doi.org/10.1080/00218839.2008.11101482

Conrad, R. (2007). Microbial Ecology of Methanogens and Methanotrdyihs. Agron
96(07), X63. https://doi.org/10.1016/S0062113(07)96008

de Groot, T., Janssen, T., Faro, D., Cremers, N. A. J., Chowdh&weis, J. F. (2021).
Antifungal activity of a medicgrade honey formulation against candida audig-ungi
7(1), 1c10. https://doi.org/10.3390/jof7010050

Dimou, M., Tananaki, C., Liolios, V., & Thrasyvoulou, A. (2014). Pollen foraging by honey bees
(Apis Mellifera L.) in Greece: Botanical and geographical odighpicul Scb8(2), 1%
23. https://doi.org/10.2478/jas20140018

Ersin Minareci. (2012). Proximate composition, antimicrobial and antioxidant activities of six
wild edible celeries (Smymmn L.). Afr J Pharm Pharmacoly6(13), 96&972.
https://doi.org/10.5897/ajppl12.079

EterafOskouei, T., & Najafi, M. (2013). Traditional and modern uses of natural honey in
human diseases: A reviewan JBas Med| Sdi6(6), 73%742.

Fauzi, A. N., Norazm¥). N., & Yaacob, N. S. (2011). Tualang honey induces apoptosis and
disrupts the mitochondrial membrane potential of human breast and cervical cancer
cell linesFood Chem Top#9(4), 87x878. https://doi.org/10.1016/j.fct.2010.12.010

Gashaw, M., Berhand)., Bekele, S., Kibru, G., Teshager, L., Yilma, Y., Ahmed, Y., Fentahun,
N., Assefa, H., Wieser, A., Gudina, E. K., & Ali, S. (2018). Emergence of high drug
resistant bacterial isolates from patients with health care associated infections at
Jimma Univerigy medical center: A cross sectional studytimicr Res Infn Conif(1),
1¢8. https://doi.org/10.1186/s13756)18-0431-0



Gethin, G. T., Cowman, S., & Conroy, R. M. (2008). The impact of Manuka honey dressings on
the surface pH of chronic wounds.Int Wourd J 5(2), 18%194.
https://doi.org/10.1111/j.1742481X.2007.00424.x

Ghashm, A. A., Othman, N. H., Khattak, M. N., Ismail, N. M., & Saini, R. (2010).
Antiproliferative effect of Tualang honey on oral squamous cell carcinoma and
osteosarcoma cell lineBMCCompl Alt MedglO. https://doi.org/10.1186/14726882
1049

Gheldof, N., Wang, X. H., & Engeseth, N. J. (2002). Identification and quantification of
antioxidant components of honeys from various floral sourceggricultFood Chem
50(21), 587@5877. https://doi.org/10.1021/jf0256135

Gribel, N. V., & Pashinsky, V. G. (1990). Antitumor properties of h¥iogyosy Onkologii
36(6), 704709.

Heppermann, B., &8ones, J. S. (2009). Honey for the symptomatic relief of cough in children
with upper respiratory tract infections.Emergy Med ,J 26(7), 522523.
https://doi.org/10.1136/em;.2009.077693

Hermanns, R., Cremers, N. A. J., Leeming, J. P., & van der WelR®.9]. Sweet relief:
Determining the antimicrobial activity of medical grade honey against vaginal isolates
of candida albicanglFungi5(3). https://doi.org/10.3390/jof5030085

Hon, J. (2005). Using honey to heal a chronic wound in a patient withremdesis bullosa.
Br J Nursl4(19). https://doi.org/10.12968/bjon.2005.14.sup5.19952

Hussein, S. Z., Mohd Yusoff, K., Makpol, S., & Mohd Yusof, Y. A. (2012). Gelam honey inhibits
the production of proinflammatory, mediators NO, PGE 2, -TNF | 6Rn L [
carrageenardnduced acute paw edema in rat&Based Compl Alt Med2012
https://doi.org/10.1155/2012/109636

Jaganathan, S. K. (2009). Honey Constituents and their apoptotic effect in colon cancer cells.
JApiProd ApiMedl SK2), 29;36. https://doi.org/10.3896/ibra.4.01.2.02

Jamwal, R., & Mattu, V. K. (2022). Melissopalynological Determination of Pollen Density and
Botanical Origin of Autumn Honeys of Kullu Hills, Himachal Pradesh,|ittigan J Agrl
Res56(4), 38%388. https://doi.org/10.18805/IJARe-3605

Juraj Majtan, Martin Sojka, Helena Palenikova, Marcela Bucekova, A., & Majtan, V. (2020).
Vitamin C Enhances the Antibacterial Activity of Honey against Planktonic and Biofilm
Embedded Bacteridlolecular, 25, 1¢13.

Karabagias, I. K., Badeka, A. gntlkos, S., Karabournioti, S., & Kontominas, M. G. (2014).
Botanical discrimination of Greek unifloral honeys with physicemical and
chemometric analyses. Food Chem 165, 181¢190.
https://doi.org/10.1016/j.foodchem.2014.05.033

Karabagias, I. K., Karalvoioti, S., Karabagias, V. K., & Badeka, A. V. (2020). Palynological,
physicechemical and bioactivity parameters determination, of a less common Greek
K2y Se@&RS% K2y Sey G Rae@® 2 Y St 2ahtigl
109.https://doi.org/10.1016/j.foodcont.2019.106940

Karadeniz! @ 4AyoAf ISt LI DNy {dX 3 4SGAYSZ
medicinal plants. Nat Prod Res 29(24), 23082312.



https://doi.org/10.1080/14786419.2015.1005618

Kassim, M., Achoui, M., Mustafa, M. R., Mohd, M. A., & Yusoff, K. M))(ZBllagic acid,
phenolic acids, and flavonoids in Malaysian honey extracts demonstrate in vitro anti
inflammatory activity. Nutr Res 30(9), 65@659.
https://doi.org/10.1016/j.nutres.2010.08.008

Koeniger, G., Koeniger, N., Mardan, M., Otis, G., & Waong8si1991). Comparative anatomy
of male genital organs in the genus Api#pidologie 22(5), 53%552.
https://doi.org/10.1051/apido:19910507

Kouzi, S. A., McMurtry, R. J., & Nelson, S. D. (1994). Hepatotoxicity of Germander (Teucrium
chamaedrys L.) andr@ of Its Constituent Neoclerodane Diterpenes Teucrin A in the
Mouse.Chem Res TpX(6), 85@856. https://doi.org/10.1021/tx00042a020

Korekar, G., Stobdan, T., Arora, R., Yadav, 8ingh, S. B. (2011). Antioxidant Capacity and
Phenolics Content of Apricot (Prunus armeniaca L.) Kernel as a Function of Genotype.
Plant Foods Hum Nuyt86(4), 37&383. https://doi.org/10.1007/s1113011-0246:0

Kropf, U., Jamnik, M., Bertoncelj, J., &d@BoIT. (2008). Linear regression model of the ash
mass fraction and electrical conductivity for slovenian horteyod Techn Biotechnol
46(3), 33%340.

Kudva, A. K., Rao, S., Rao, P., Baliga, M. S., Pais, M. L. J., Adnan, M., & Pai, K. S. R. (2020).
Eviderce for anticancer properties of honey with emphasis on mechanistic overview. In
Functional Foods in Cancer Prevention and Theradylsevier Inc.
https://doi.org/10.1016/B9780-12-8161517.000077

Kwakman, P. H. S., Velde, A. A. te, Boer, L., SpeijeK NACGL G Ay I YRSY 6 NR dzO{ S
J., & Zaat, S. A. J. (2010). How honey Kills bactEm@.FASEB Journaf(7), 2576
2582. https://doi.org/10.1096/fj.09150789

Lucia Pirvu, & loana Nicu. (2017). Polyphenols Content, Antioxidant and Antimicrobial
Activity of Ethanol Extracts from the Aerial Part of Rock Rose (Helianthemum
nummularium)  Species. Jf  Agricultl Sci  Technoly , A 7(1), 6X67.
https://doi.org/10.17265/21616256/2017.01.009

Lukanc, B., Potokar, T., & Erjavec, V. (2020). Complete skin regenergtionegical honey
after skin loss on the entire circumference of a leg in akdiss ViahiR9(2), 14&152.
https://doi.org/10.1016/j.jtv.2020.03.007

Maddocks, S. E., Jenkins, R. E., Rowlands, R. S., Purdy, K. J., & Cooper, R. A. (2013). Manuka
honey nhibits adhesion and invasion of medically important wound bacteria in vitro.
Fut Microbio) 8(12), 15281536. https://doi.org/10.2217/fmb.13.126

Majtan, J., Bohova, J., Prochazka, E., & Klaudiny, J. (2014). Methylglyoxal may affect
hydrogen peroxide accuafation in manuka honey through the inhibition of glucose
oxidase.J Med Foodl7(2), 29@293. https://doi.org/10.1089/jmf.2012.0201

Mandal, M. D., & Mandal, S. (2011). Honey: Its medicinal property and antibacterial activity.
Asian Pacif J Trop Biomedl(2), 154160. https://doi.org/10.1016/S2221
1691(11)60016

ManytiLoh, C. E., Ndip, R. N., & Clarke, A. M. (2011). Volatile compounds in honey: A review
on their involvement in aroma, botanical origin determination and potential biomedical



activities.Int JIMolr Scj12(12), 95149532. https://doi.org/10.3390/ijms12129514

Marais, H. J., Glyphis, Z. G., & Cremers, N. A. J. (2021). Medical grade honey: Hope for
wounded white rhinos. Vet Anim Sci 13, 100196.
https://doi.org/10.1016/j.vas.2021.100196

Martincorena, |., & Campbell, P. J. (2015). Somatic mutation in cancer and normal cells.
Science349(6255), 14881489. https://doi.org/10.1126/science.aab4082

Mauvric, E., Wittmann, S., Barth, G., & Henle, T. (2008). Identification and quantification of
methylglyoxal as the dominant antibacterial constituent of Manukaptospermum
scoparium honeys from New ZealandMolRes NutrFood Res52(4), 483%489.
https://doi.org/10.1002/mnfr.200700282

alel 01z [/ dx al OKSNRYS> | &3 B./KofedysY., SehickD3PI, CAf AT |
Eppley, E. J., Deb, M., Ambiel, N., Schafsnitz, A. M., & Broadrup, R. L. (2022).
Environmental exposures associated with honey bee healthemosphere286.
https://doi.org/10.1016/j.chemosphere.2021.131948

Molan, P. C. (2@). Using honey in wound cardént J Clin Aromather3(2), 2Xx24.
http://hdl.handle.net/10289/2030

adzNBUIys H& LIOBRAI YyENJASHE { dzKF N2 AOKA X wodsx 9NI SNE
botanical origin and honegpecific protein pattern: Charactesiton of some European
honeysLWT, 154(November 2021). https://doi.org/10.1016/j.lwt.2021.112883

Ny

Mussen, B. E. C., (20085.2y Q ¢ | YyRSNBaGAYIl (S Exesdn =+ I f dzS
Apiculturist Department of Entomology University of Calif@8&16530),1¢2.

Nagai, T., Sakai, M., Inoue, R., Inoue, H., & Suzuki, N. (2001). Antioxidative activities of some
commercially honeys, royal jelly, and propolisood Chem 75(2), 23%240.
https://doi.org/10.1016/S03083146(01)00193%

Naik, P. P., Mossialos, D., W&fijk, B., Novakova, P., Wagener, F. A. D. T. G., & Cremers, N. A.
J. (2021). Medicairade honey outperforms conventional treatments for healing cold
soreg A clinical study. Pharmaceuticals 14(12), X11.
https://doi.org/10.3390/ph14121264

Nencini, C., Galluzzi, P., Pippi, F., Menchiari, A., & Micheli, L. (2014). Hepatotoxicity of
Teucrium chamaedrys L. decoction: Role of difference in the harvesting area and
preparation method.Indian J Pharm46(2), 18%184. https://doi.org/10.4103/0253
7613.129313

Nikhat, S., & Fazil, M. (2022). History, phytochemistry, experimental pharmacology and
clinical uses of honey: A comprehensive review with special reference to Unani
medicine. Jf Ethnopharmacoly 282, 114614.
https://doi.org/10.1016/j.jep.2021.14614

Nolan, V. C., Harrison, J., & Cox, J. A. G. (2019). Dissecting the antimicrobial composition of
honey.Antibiotics 8(4), 1¢16. https://doi.org/10.3390/antibiotics8040251

Nolan, V. C., Harrison, J., Wright, J. E. E., & Cox, J. A. G. (2020). @hificahse of
manuka and medicajrade honey for antibioticesistant infections: A systematic
review.Antibiotics 9(11), X 24. https://doi.org/10.3390/antibiotics9110766



Ozkan, M. T., Aliyazicioglu, R., Demir, S., Misir, S., Turan, I., Yildirmigliggazi€ioglu, Y.
(2017). Phenolic characterisation and antioxidant activity of Primula vulgaris and its
antigenotoxic effect on fibroblast cellsJundr J Nat Pharm Prqd42(1), 1¢8.
https://doi.org/10.5812/jjnpp.40073

Pleeging, C. C. F., Coenye, T., Mtiss D., Rooster, H. de, Chrysostomou, D., Wagener, F. A.
D. T. G., & Cremers, N. A. J. (2020). Synergistic antimicrobial activity of supplemented
medicalgrade honey against pseudomonas aeruginosa biofilm formation and
eradication.Antibiotics 9(12), X16. https://doi.org/10.3390/antibiotics9120866

Pleeging, C. C. F., Rooster, H. De, Wijk, B. Van, Wagener, A., & Cremers, N. A.1dtrg2022).
socket application of medicgrade honey after tooth extraction attenuates
inflammation and promotes healingni cats Journal of Feline Medicine and
Surgerpttps://doi.org/10.1177/1098612X221125772

Rao, S., Hegde, S. K., Rao, P., Dinkar, C., Thilakchand, K. R., George;RapBMligR.,
Palatty, P. L., & Baliga, M. S. (2017). Honey mitigates radiatiocedoral mucositis
in head and neck cancer patients without affecting the tumor respoReeds 6(9), 1
8. https://doi.org/10.3390/foods6090077

Ryshalz , Gt Kastrati , E. . , , L Biber , V Sadiku , A Rysha , F. Z. Zogaj, F. (2022).
Evaluating thet K& 8 A O2 OKSYAOIf t NRPLISNIASaE 2F {2YS Y
Sample;Applied Sciences.

Saxena, S., Gautam, S., & Sharma, A. (2010). Physical, biochemical and antioxidant
properties of some Indian honeys. Food Chem 1182), 39%397.
https://doi.org/10.1016/j.foodchem.2009.05.001

Santos. dzS§f Al / St Sa G Ay 2 tH yNE. Y%} Cherdical Canyposttidn D
Honey. IrBee ProductsChem Biol Prop#ttps://doi.org/10.1007/9783-319-596891

Sharonova, N., Nikitin, E., Terenzhev, D., Lyubina, A., AnthaS., Bushmeleva, K.,
Rakhmaeva, A., Fitsev, l., Sinyashin, (RD21). Comparative Assessment of the
Phytochemical Composition and Biological Activity of Extracts of Flowering Plants of
Centaurea cyanuk., Centaurea jaced.. and Centaurea scabiosaRlants10, 1279.
https://doi.org/10.3390/plants10071279

Shahzad, A., & Cohrs, R. J. (2015). In vitro antiviral activity of honey against varicella zoster
virus (VZV): A translational medicine study for potential remedy forgéts.Int Arch
Med, 3(2), X5. https://doi.org/10.3823/434

Shapla, U. M., Solayman, M., Alam, N., Khall, M. I., & Gan, S. H. (2018). 5
Hydroxymethylfurfural (HMF) levels in honey and other food products: effects on bees
and human healthChem Centr J12(1), 1¢18. https://doi.org/10.1186/s1306®18
04083

Smaropoulos, E., & Cremers, N. A. J. (2021). Medieale Honey for the Treatment of
ExtravasatioAinduced Injuries in Preterm Neonates: A Case Sehids.Neonatl Care
21(2), 122,132.https://doi.org/10.1097/ANC.0000000000000781

{2RNBX D® 50 ! @ {dX al NOKAYAZ [ [/ ®d®Z 3 [ | NI f |
samples from the two main producing regio#sin Braziln Acad S$SZi9(3), 38X 388.

Solayman, M., Islam, M. A., Ra®., Ali, Y., Khalil, M. 1., Alam, N., & Gan, S. H. (2016).
Physicochemical Properties, Minerals, Trace Elements, and Heavy Metals in Honey of



Different Origins: A Comprehensive Revi@smpr Rev Food Sci Food SEl), 219,
233. https://doi.org/10.111/1541-4337.12182

{TIZoswd ¢PdPX aSi Sazs adx {TIfIFIAZT ¢dT %l 2t Ol I 9b3
honey and methodical development of its instrumental measuring2 f dzY St f I Y
JAgricultd Environm $8(1), 29;36. https://doi.org/10.18380/szieolum.2016.3.1.29

Tingek, S., Koeniger, G., & Koeniger, N. (1996). Description of a new cavity nesting species of
Apis @Apis nuluensis1. sp.) from Sabah Borneo, with notes on its occurrence and
reproductive biology (Insecta: Hymenoptera: Apoidea: Apia@nckenberiana biob
(1/2), 11%119).

Tonks, A. J., Dudley, E., Porter, N. G., Parton, J., Brazier, J., Smith, E. L., & Tonks, A. (2007). A
5.8kDa component of manuka honey stimulates immune cells via TUERAukocyt Bipl
82(5), 114%1155.https://doi.org/10.1189/jlb.1106683

¢t2aAs 9dr al NIAYySGizZ waedr hNISIAFET adr [ dzOSNRB:
modified by heating. Food Chem 106(3), 883,887.
https://doi.org/10.1016/j.foodchem.2007.04.025

Tsiapara, A. V., Jaakkola, M., @hinl., Graikou, K., Tolonen, T., Virtanen, V., & Moutsatsou,
P. (2009). Bioactivity of Greek honey extracts on breast cancer-{)MGffostate
cancer (P@) and endometrial cancer (Ishikawa) cells: Profile analysis of extFaaid.
Chem116(3), 702;708.https://doi.org/10.1016/j.foodchem.2009.03.024

Tsigouri, A., Passalogiidatrali, M., & Sabatakou, O. (2004). Palynological characteristics of
different  unifloral honeys from  Greece. Grang 43(2), 12Z128.
https://doi.org/10.1080/00173130310017643

Van Ackr, S. A. B. E., Van Den Berg, D. J., Tromp, M. N. J. L., Griffioen, D. H., Van Bennekom,
W. P., Van Der Vijgh, W. J. F., & Bast, A. (1996). Structural aspects of antioxidant
activity of  flavonoids. Free Radl Biol Med 20(3), 33%342.
https://doi.org/10.1016/0891-5849(95)020470

Wang, X. H., Andrae, L., & Engeseth, N. J. (2002). Antimutagenic effect of various honeys and
sugars against T#p-l. JAgricult Food Chem 50(23), 69286928.
https://doi.org/10.1021/jf025641n

CAD 120 . 1E20 adfoI2lRP@a2d90AGEAREARDAOIETPET t St A
S. (2018). Electrical conductivity and acidity of horehVet Med 11(1), 9%101.
https://doi.org/10.46784/eavm.v11i1.20

nNerETwirwE 1 smf Bui B

B<\“h/\{'f‘l(\"I r'lq:) HamMc ® rg <> > Y ¢CY st Ch ' A h
nt htow thips i/ eclassyhmu .gr / modules/ document/ index.php ?course= GF
110&openDir=/ https:// www.interfind.gr/ypiresiesagogimotitamelioy

B_ " h<hohaA™ <y’ > " >¥ <@istuscretieds B' ", <™+ " ¢w 47 h e
n' - <.>h " O AUSahA @b [h- "L 7 he  AfhAs - s
n~" _'>-A 148’ h  [>">h gh’ >h¢s "¢ _RKY>wh g
[T " A_ . A nTti<wo Y “hophto g " AT

B " Ah HAMT



ms A* ¢ v' > TyE T T 7 b htp// wadngesigimedidtrofima/67-
is2.pdf.

ClementHdH nnt ® , 4+ . = 7 A <" > ¢ > had RB'"AhY poi°
A, < T @
pEoSh T S<TE §o s o e [ h S e pect T e s g
1 nenoe
n<<"'"n"®@or n_nh" "sjb T T <Y h>ep<t T ¢ h ¢ Vo
LW pB O TS TR b < & 2910, 21.
6 h 0T <7 BdS rh A’ ¢ 1S [hAh AR S Eudr [ w<
BV Bl E[B (B8] nrEgayMmyns) ‘el ® ' | Awt T s <
1" .. h ¥ HANH
¢ b T <7 Z B ® HAny @ | L Fe <" Y ey s
BTt T D 1 85<D Hpp O
[~ A_ ' <h* > p>>h A~ "<3¥ 7PZIEZ7P Ch  [h """ Fwydbot
n 4+ nreyBy LB
poor - NO<WHAHHOD<E I >WA. A L8 1 >h A =7~ <
B'Jhri'“/\“ﬁ"/\ ¢ h r‘h_v,{t‘_"hC'AJ'hAB—“_II>IVA B‘
l>">h vh " >h¢ces ¢ l"5>wml‘>BU’hh’l>h¢U"‘J‘A+¢‘_’/\hIJ""
rl-!j<W_v“h I"h‘ 1 U"AV
R D B I
{rh,V'B_lqnl jV_hAl(:ul th JB,J’h,‘qul —IVW<B‘
n~" _"'">-AZ HAHM
vh " yhaAah< [ B fw<'® > h Ch' SE <t Y e Y st ey
11 7~ h [ wh
vh =ty haAt 3 [ POHAMNDO @ rwe<® > h ¢ h o B <ttt v
u4'1<"“A5’Jh_'C"

niBparr{¥IBrn1r J eamn
https:// fdepapgr/

https.// web-greeceqr/ destinationgprespesflorina/ .

https.// el.wikipediaorg/ wiki

www.hellenicbeeresearchyr

https.// www.cabdirectorg/ cabdirectabstract19890226883

https.// melissokomianegr/ melissaperivalor

https:// thehealthycookgr/

https:// www.fao.org/fao-who-codexalimentarius

https:// www.phadebascony areasof-usd alimentary diastasein-honey
https.// www.tentamuscom/ newd hmf-honeyqgsiamericd

http:// www.eikonografiecony evergetikeellinikomelikalitercapo-manuka
http:// www.honeycenter.gr.

83


https://www.palaiobibliopolio.gr/sygrafeas/%CE%94%CE%B5%CF%81%CE%BC%CE%B1%CF%84%CF%8C%CF%80%CE%BF%CF%85%CE%BB%CE%BF%CF%82-%CE%92%CE%BB%CE%B1%CE%B4
https://fdepap.gr/
https://web-greece.gr/destinations/prespes-florina/
https://el.wikipedia.org/wiki/%CE%92%CF%81%CE%BF%CE%BD%CF%84%CE%B5%CF%81%CF%8C_%CE%A6%CE%BB%CF%8E%CF%81%CE%B9%CE%BD%CE%B1%CF%82
http://www.hellenic-beeresearch.gr/
https://www.cabdirect.org/cabdirect/abstract/19890226883
https://melissokomianet.gr/melissa-perivalon/
https://thehealthycook.gr/%CF%84%CE%BF-%CE%B5%CE%BB%CE%BB%CE%B7%CE%BD%CE%B9%CE%BA%CF%8C-%CE%BC%CE%AD%CE%BB%CE%B9-%CF%84%CE%B1-%CE%B5%CE%AF%CE%B4%CE%B7-%CF%84%CE%BF%CF%85-%CF%84%CE%B1-%CF%87%CE%B1%CF%81%CE%B1%CE%BA%CF%84/
https://www.fao.org/fao-who-codexalimentarius
https://www.phadebas.com/areas-of-use/alimentary/diastase-in-honey/
https://www.tentamus.com/news/hmf-honey-qsi-america/
http://www.eikonografies.com/evergetiko-elliniko-melikalitero-apo-manuka/
http://www.honey-center.gr/

2ZrnuvBriwr Bl ptgfrigrnl Jar B HELB B
néryJars [BIry [fnif m

[ 84 L




o[" -~ h A B “si"hshh’ KM “'h A h Ah <« VY0 H e A
_,|(43)/\, _A h—l _'/\ _B’tV‘_" _v‘ rlLAlqv

h v Y < a0 v LT T h ", h "'"AN <h' A 'Y Y v
J'rv ~ JcB¢1’>“b’WV/\I‘h ,{B,J>h h V>h{"—"l|l£l

YUt ¢ Y1 wAB 'Y h ¢ h° ¥ I w A ¥ Y-y oy h A" ¢

_h SY 7, Y <Y1t ¢h T . hmho t v oh ¥ T
1~ h > B ¢ h t TR bty YSY "th ¢xw, , AhY >, h

L1 7 >wAh®

1 Z>w"'5"1 h, Y A h ¢ h Ah < ' ¢ h ' B, A" C "
v<|(l“’ ,h(/\v<r(;v ’v' > v (I‘hl h/\ t VBl'{
[w< “sow * ™ h v 't Ay YA h h h*-s~, A <Lwh > h hh

, AY A "SChea *t.qon h A t

OnagraceaeBoraginacea¢ h Cistaceag’
(Lamiaceag@ ¢ h° ¢ h ' 8 'Rosaceae’

“h’ s ‘hh

V>, h AT Y™ oA

TR A

_ - /Salvia® M\ Thymnus
¢ Y1 wAB " h

>N

K oh oot

frereT

1
>
N
<
>

VAN



Thispart of the whole study contairike analytical presentation of a collectionfoity three
(43) plants from the area ofthePrespa National Park, as well as their evaluation in terms of
their total phenolic load and their antioxidant activity.

This can be devided in 3 parts. the 1st part the samples were grouped based on the
botanical family and the genus to which they belong. All the data concerning their
morphological characteristics, their main metabolites, their biological actionsthesid
traditional uses were collected, according to the existing bibliographic data.

In the2nd part the extraction technique and the methods for determining the total phenolic
load and antioxidant activity are described in detail.

Finally, in th&rd part, the results of the analyzes and the conclusions are presented

Joecies of the families Onagraceae, Boraginaceae and Cistaceae, plants of th&Sghktigera

and Thymus (Lamiaceae) as well as species of the Rosaceae family show significant
antioxidant activity.
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r-4°¢' 1
1. Aspleniaceae
Asplenium
1 Aspleniurneteraclh.. SAKO013
2 Asplenium septentrionale sak106
2. Asteraceae
Centaurea
3 Centaurea salonitana SAKO75
4 Centaurea graeca sak077
5 Centaurea calcitrapa sak101
6 Centaurea soskaabspsoskae sak103
7 Centaurea soltisialis sak096
3. Apiaceae
8 Lasetrilobum(L.) Borkh. Sak063
9 HeracleummphondyliumlLs. lat.
10 Smyrniumperfoliatumsubsp.rotundifolium (Mill.) Sak066
Bonnier &Layens
4. Boraginaceae
11 Cynoglossusp. SAKO005
12 Cynoglottibarrelier{All.) Vural& Kit Tan subs SAK006
SerpentinicoRech. f.) Vural& Kit Tan
13 AnchusellareticaMill.) Bigazzi, Nard@elvi SAK010
14 OnosmaheterophyllaGriseb. sak031
15 Lithospermursp. sak035
16 Aegonychopurpurocaeruleuri..) Holub Sak054
17 CerintheminorL. sak056
5.Cistaceae
Cistus
18 CistuscriticusL. sak049
Helianthemum
19 Helianthemum nummulariugh.) Mill. SAKO008
20 Helianthemum oelandicuin) DC. in Lam. & D SAKO009
subspcanun{L.) Bonnier
6. Iridaceae
Iris
21 Irissintenisilanka SAKO046
22 Irigpseudacorus. Sak061a
7.Lamiaceae
Salvia
23 Salvia argentea. SAKO007
24 Salviaringensm.
25 Salvia amplexicauliam. sak050

26 Salvia sclareh. sak053



27

28

29

30
31

32
33
34

35
36

37
38
39

40
41

42
43

Thymus

Thymus longicaulsPresl
Stachys

Stachys tymphaea
Sideritis
Sideritismontanka.
Teucrium

Teucrium chamaedrys
Teucrium capitatum

Epilobium
Epilobium angustifoliur.

Epilobium parviflorurBchreb.

Epilobium augustifolium

Primula
Primula vulgarisiuds.
Primula veris

Rosa

Rosa arvensiduds.
Rosa canina
Rosa agrestris

11.Scrophulariaceae

Verbascum

8. Onagraceae

9. Primulaceae

10.Rosaceae

Verbascum graecureldr. &Sart. ex Boiss.

Verbascum blattaria

Viola
Viola arvensiMurray
Viola odorata

12.Violaceae

Sak047

sak117

SAKO11

sak059

sak093

Sak070
Sak071
sak070

Sak060
Sak060

Sak061
Sak004a
Sak400

SAKO016
Sak057

Sak064

sak108118
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>t 7T eT Tt O oA SESTALSWAL A h AT LT o AwT LAL T h
h At B, A (')_'A¢B’/\qu>'h°[yh Sthoth ' 8 h 1A, A h=¥ <ttt _>h
h - A [‘ B r ! 'yt e (')rh>'h/\’h wo, r hh
LOTAT T AT BT @oceTres ST > TR T w Akstdtecede -
B 'K hvh ' "B CCH'CY pAhA'CRY - “h - w, 8" | h*>tch v

fo-


https://en.wikipedia.org/wiki/Asteraceae

1.2.1.CENTAUREA

I 1 wQentaurea (Asteracead <wus s _ht o B TN
[wWaAa_h 7“7 ogxh”™ >hh 3 'q B << A" O > > B h A
oA, _>">h C_h’h“<'¢1""‘>"_"’ Ch_+l') BV e I B A G
_ “(Khammar2013.5 ~ ¢ & _ hCentaured'’ "~ ' ~ ' >~ "~ 7 " 7 A , ot ¢h
, R 7 > hweahh A <8 1 A AL T h=->" "sh hy h o s> 7 70
R Y h&V<<ﬁ¢"l¢2‘5<\‘ﬂll/\llz)\:¢h"lg’/\“’]’";{rlvil
T >shparth  h K ans 7 "h< 1T C Akgoletatb X H
Ozceliketal2009).
e Centaurea™ 6 ~ ' <h SspEf A8 " " s °h h -
hoat ™, ’ A , - AT T Ry TS
>Sw<' Y o wAT ] e A g e '
hah “ <t ¢ Cpws ™ hRAh ™ <
h“’_§<’3’f _hC_'z_"‘i‘""‘BM‘yB’p’ﬂ’z o
.o B /\,_h‘s' ‘_'/\“’<'_ v
ST o r <t oA RKhamma2012). - . t h
l“ .IW/\"I B ¢ - ¥ ,‘s’_h‘_'_'/\J' w , - A
_h ‘h’h(.“h_+ B 1"y

Asteraceae
Centaurea salonitana sal075
Centaurea graeca sak077
Centaurea calcitrapa sak101
Centaureasoskae sak103 CENTAUREA SOSKAE
Centaurea soltisialis sak096

w“_hA‘¢" C.‘h_h_hv
{h s’ 1" Centaureawm ™ "~ .78 YA _h h o' <~
.~ 7 7 >hAcrelopius (Cass.) DC., Jdcepteranthus® h Seridia
MelanolomgKhammaj2012).
m' h _h Centaureacalcitrapa Centaureagraecs

,Centaureasalonitan@entaureasoskaé " Centaureasolstisialis '

i Y hatem"™ ¢h A hy' 8> Ah'y
wyh * " <8 Plantae
-l‘/\">"_h BJJB' - Y
B> _hv’i nter ot <
JhvVv' Asterales
B' O T2 WA Asteraceae
mw A~ Centaureae
C. alonitand C.graeca/
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CENTAUREA SOLTISALI

wv_hA‘Ch r>Y ", Y <Y1 " Ch L hoho
phho o0 e ‘Centanreas . WA hs™ LRA_CAY AT € T <Y hT
iRt A hA*wW, A® [B<s hshT S N B N
K~ " S >wAh B 2! ‘h'hq_-"yvA_h' h'_lhjﬁhﬁ'_‘b“?!ﬁ [§
B > Ah {'h_B_hJ>WAh YK ¢5)h<‘hcplh‘_'{_ﬁ?h_wh‘l_"‘l
poht S48 ¢ hg) @ AT LA NS s TespLE CSWAA L T L h D @ s
B ' C 'R whAh Lhst < ST SE R AW S < Y <Y ]
(Armitage, 2001).
Centaureacalcitrapa " >A - 18 3 h¢h>" "5 4 >em[-_ 8 LA _hAT <h 1 ° 0 > w
, , <<h 3y hT <EREgM DL ' >h > h" A , <<h”" A >"h 7
1525mm®d  wA > gy T S h " H R ABHM N -

n]',ll!:r\jWhlh_,‘850.MMnn Y'(é:'lis_‘/\ rl<<h,{h ‘;_B<,¢h_QJ'B“rl‘hW'.I _'
1" h s 7 >wAT C (Sttidetal, 2020) 8 ¢ 7

Centaureagraecd™ < . 5 _ W~ w. Supnnh O¥ha. sy ag<h - 7
T <8 0 YA jh"ﬁ‘hz - B"JVB'.[" > B <> v ah W'. ‘_5/\h
w,oeTr LAY " Y oYY O .H.T _hohp Rt h g [T
, <<h Y _ A > B - Y ' ¢ «h h A B ~ I >w A [ , h > h TTY A
-‘<u"=cV,ILuAc"'V"‘_V45mrm“_hh"/\'=Vhé=4V,I _‘:Bi"z s "~ h -
1Y T <h >t~ h- ~h h . h> A" h

rr]'th/\hN/}_q;])h_Bh‘l B j'h;-{B‘l h‘js‘_“<‘_‘(b'p¢nwl>cp'<h1‘
(Strideta,l 2020)

Centaureasalonitanp ~ < 5 _ W > 8 vV <-4 WA O OY W< T

1 " h¢ <«ch g © > >SswAaAY h AL " BAD lh Ch_‘ ,,<<h |5¢_5’/\"/\_
- T h " ' >h e A > Hh T A, <<h T oA BT AR T o< > 8
6<s > A 0® S h° T 5w "7 0 hL 7oA ST
n’]'JB/\W.(D'l‘/\h/\_h_h' B v' ~h <'j hygyt hy VW)+_h 1 F
850Mopn>d R s A TUUOAET TR T s wo ™ > hh i Tt T
Ch _ha " h w. ¢ h h - A' S R (Stridetag 2020) ° Y . ® 1 kBn. - "

Centaureasoskaebspsoskag ~ < 6 _w X v <._y<h =~ 7 ' ALBBOIcm' @
v, <<h F>we "u 7 h >>*t ™ 7 ">"ASShe "hiddt . A, >ek<h " A ¢ 7 "

[ Y L h > hAammbB b “n H & ) 1 B <h | 7~ _ . (Y /\_5” _CDB l"" .h /;" {-BI . ’

R "’C," _“h"/\}\?h'_g" _ ,“’ ' Ch""h’h"A"gth'h'_ ,""‘_5, A A"

T ] h << hT 52 EMM, ¢h< ¢h

m' 1 I!:B/\'V\h'/\_ h _‘hh . - 1BB j' h > j 8 ° _1"B<' “ ¢ gBQ_Mo"ﬁmh>qu Wc[ N0}
B’Soskvae"ﬁ"v"yis h * -t Y h AL B h‘ju‘_"<“'€" .

[fwrh e © gL U hp &l N Stidetah ®02G C A h st



Centaureasstisialisy _ w <® . ™" ** > "~ " "8 w 3 h*hghcmi " h ¢ <h

1. W<,  [h_§h) c@p , <<h - IJ"Bh{"'Z>H1‘§&‘h|”‘h
<<h " A Ch h‘l>'ﬁ"'225mmw/\‘¢“’" EC YA @ h 0 ohe h oo
B’/\h'hfg’:/\Z,SmmBV._B"Qh L. . ¢h<‘>>hz B B~ " ¢ h
n]'JBIR/\'W'IV’ 1 h h ” hi1 >swAaAY " v ¥ TN O lbg_"&“ _¢1"
n<<mihpd - ¢ A AT ’S'tridétal 2020)

U, . ¥ hh T o< B
K, _VL'>'EW{MA¥NMB?%m{Cﬂh‘mAC‘ KT8 A"C_ A<he ¥
<hij - AT BRTUUIA AT T T T hhAMTE AR oM T < -(Astanetaf 2013p
BaykarEreletap > ErelstaP>1 H @Quicenialeta] 201Karamenderesetal ,2007bi
Skatisaetath > MdbpphpLP<w hf" "¢ BT A" C v <hwe A

Thofhmvt Tt s B R T g th@w oty TOAT Thet L el YOS W
subluteolldejanerln cynaropicrin acroptilirt h solstitialin & ,
B>T <WEY A AT A Y . [h" ¢ AT A Ch*hji A s8¢, <

' . > h (KRammey2012). )

B A_ - B h w , h 2o

Centaureacalcitrapa

l" s’h","s"wls‘ WI,Bh/\‘_)\‘V‘B<'¢>B ,h'h%‘_""_‘¢"
Th Y xh Y AT E Y L h A< OATA BN TATY I AT AT Y T, 83T Y G
5_1<\£‘""'>{")|5’¢f<'|z 5“Ih "”/\'ZJ'hmh“’B“’ﬁ“’"{"’N'z )
(LIN2 (G20 0 KOPBOK dzh O @ X RN S0 NR Y RsyRNJ\ ySo O6MNTozi3
OME:R 0 ¢ h > B <h ¢ ' h** <8 w’h OME:2O I O A
hcn 0 "Y1 7 h Y 7 ¢ ™ M BSTAST UMY L A OHZT 202X
D S S 5~ B A" C " C h~ Yo, < <WA" Y éIVE”?'l')Z -y >- Y 7B
h/\_'CF]’(.“/\‘CWI '4“'_;1‘_‘5'?'5 ‘]”,"h“'ﬁhh‘:>|{}’,’/\rllh‘cphy
(UPLEh Ah , w5 ht ' _h YTt T h AR R R S o ohoe
<hj"/\"5‘4_/\01<‘¢"y’ B ¢ h* hh < Q‘hU ‘Iss’j’Hnﬂz‘

> 8 7Y < hooA h oeriveRfeidin, Jaceldm kaempfenc(éboutSoudetal2022)

Centaureasalonitang " T O I N S
C B A ri{{h"{hb['hq/\h:l"JqBCCh'>W/\h h - ¥ > ‘" h AY <" ¢
hah, w”s ht oA e 0Tt S>wAY >w ~ Y 8h-acetoXyzaluzaninD ~ 0 _h
aguerinA® h Kandavanolideg =~ ~ _ & & h ¢ ' 7t O sl A 0 SHh 0t >t
>t <t O A T>hL LA T OB < T T ohth AT <
v, ¢ ¢ <t ¢hs Y ve (Dahiewskietal.<1993) > ¢ <w A" h
Centaureasoskaebspsoskae N . & ot <h ] Y ATEU LW, B8 AT AT
""'>£"h)l5”' )\{—|l{’V ‘B§»h|_,v'h/\|_v,’<h‘jh|</i|l,1EA! @.le)/d)l

(Te@vid exal., 2014).

Centaureasdtisialis N . © boroe e Qb T T AT, Quertetiny Isoorientin

(luteolin 6Gglucoside;homoorientin) 7-O-Glucosylspinacetinlj(dzS NS G I-dintethfl Yy 0 QX ¢
ether 7-O-glucoside ),quercetagetin 3gBmethyl ether 70- glucoside), Patulitrin ( 6-
methoxyquercetin 0- 3 f dzO 27-@1}]Ilﬁb&ylpatuletinpuercimeritrin Quercetin 7ZO-b-d-
glucopyranoile), Hirsuin (quercetin  30-3 f dzO 2 & AisbGuercetrin)  Spinacetin

0 lj dzS NI S (i -Hiraefyi athyer) Axfllaic (quercetagetin 3gimethykether " 6-methoxy:



3-O-methylquercetin, Patuleting-methoxyquercetin) p Z FTxihydRoxy3,6-
dimethoxyflavone (Fmisano.etal.,2012).

N. B ANMAR, 8" 8’ 7 ‘schaftosidéhapigerinb-Gglucogide8-Garabinoside

LuteoI|n8 Cglu005|de|soor|ent|r1 schaftosidepermethylatfgamanzieta) 1983)N . &8 * ] " 8 ° 8~

. ; Tt w, e ¢ h ' chiotojangrin £ ® " = & A "Mfow | < h €

acetylsolstitialinA“' T e wo, T A h=Y>" A, " 8" h - h
* GurbwYesilada2007) 6 -~ ", h > <wW _'(4h Ah,w YA

hydroxybenzpl) cynaratrio) ni Zdihydro3- dehydrosolstltlalmAcaempferoI 30
rhamnoside astragalif h * 6-methoxykaempferol  3-OJ -glucopyranoside (6-
methoxyastragalin(Aliouchezetal.,2019)

ul“’<"1‘<.‘w 1 h B *

Jh B L1 wA“CentaureaV . © A A ! <h <o
B L' w>SY hal "8 '<«¥Y1 ' Cw 1 - h B S T, h A ' > ¢!
h/\_‘B<CVJ'AV‘IZ h/\_‘)<BJ>V/\_»lB'|Z h/\_lvVBl-l,
o To<. 72 h Al ¥ Sh (T, 2014)¢ bt ¢ h
Centaureasoskapsoskae Y h & a8 e BT T AT CW <hg
cnicik >, hx’y sh > Yoy LA wWAh A * HLEO),_ h 'S oA
"Th_ L. >h L AZX h ¢, >h AT < >, ' ¢ - <t . h

(Te@vid exal., 2014)

Centaureacalcnrapa*f‘h/\ <" ¢h B¢, <’ 7 >h _h ” .o
<t Tty them oty “vs’{,"q)Q;hAh‘_h<tl‘b|(5XBV V“,' LR
A h h ah , s ¢8> _ Centauted> = "" ¢ M ¢ Ah<’ [ U>ht thy Y oo
h > h o< .o hA ' Yve ' 4, “¢hy h, > (Erek. ~ A - v o<
Dayietal, 2011)
I 4 h T h <@ YT <t CC caleitfapay <8 T > B > . 0hpAy'mOow B oLt L0 o h 7
L~ h >3 E A - 7 ht ' hA” <'C caleitfapay <¥ © >h "8 “w” 0 ' L A7 7
Tt>h Ao hah ™ T <™ 0pHOPPKp pi0¢ W A__""A ). 8(Abowt X' K'Y [ '
Soudetal 2022).

[h " hy > " how Lo s
I Y << h B 0! _ ¥ 1w AT L et YsShYy Tt BY t hY ’4/\‘_hh," “~,hA” h=phver
_'A BRh T x IIV<’h¢¢B1'Zh“5'h)\Q">‘,¢"YVj‘h¢‘Z hn >
hA ", <> e 70 " AT X ha "7 ve " 13 "HA T HCh A T
¢ _ _ h7(AbdubSoudetal 2022 nt 4" C(:alcﬁufrapah ' R S . AV W
! J X oerh s Th A e Chwta L C-50(ErolDayietal, 20113 r1 B
Ch_h/\h<_/\5_h‘ . 'h’h{"“,ﬁhtﬁ\"hs"w&s,‘h h>h¢55<5‘ ¢>'h-
ha_tCh ¢t A" Cw "4t Y B >hA h YA 6 MDAMB-231)s. hh ' ¢ _ A
T O TSt ASE << A" S " (Ako¥Soud2028) " W'“‘/\hq)

APIACEAE

JhoL IR T Apkageae Tt T T > T T T T T LA T TS AR AL A
h o . >h _ Y= >t h ¢h@ p’'Ad " s Th T oA N
'B'h_B’BI h = YA h'Lh"_'_h(DI"‘,h_hZ WLV‘/\
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ro~ ~

< _ANB C K Th>S WIATTC Y PA KA BT PTOL NS, T
N ha" o™ A 7 ¢ [SayedAhmadatal, 2017y ~ + w A ' h
E” " ST IBwW AE Th T’ ht CUA o< _ A - A h
B 1 ! Y
Apiaceae
Laser trilobur(L.) Borkh. Sak063
Heracleum sphondyliums. lat.
Smyrnium perfoliaturaubsp. Sak066
rotundifolium(Mill.) Bonnier
&lLayens
LASER TRILOBUM(IOREKH.
~ h At ¢ " ¢ h h h v'!
W - -
m' b _ Laseftriloburl.)Borkh i ™ _h A* ¢ " “C¢h A hv' 87 Ah
wh > <"~ Plantae
1. A7>7 _h» Tracheophytes
B> " _hv’h Angiosperms
[hv! Apiales
B' ¢ T2 WA Apiaceae
mw A~ Leser
n’+°” L. trilobum
w” _hA"Sh Y Y <Yt Ch Lhmho o
JoUsEITME w > [T T WBAN s>
Y« ¢ h ! I h Ahyp ¢ ¢ B~ "¢ Y A" hy B 5 /\_">hq>
1 _ W <E0MH N oY=z h o h* hp Lhh ¢ <Chhy
G > h *' ¢ h _5_p<‘(§\hz _E>"I>wh, h g7 B 'y R BN )
B . AMy X MHSP [w_B&h <s8MMdd s
B << B " "5‘4"|Z ¢ h - “>"|5‘ B >, h
“hj o1 _ B ° (0]
m' 4 AWM T h A _h b B T hASK T h " kB
W{h,]”\"tp“h’_h _' Bw’qj<ﬂ¢{m4/\ﬁ S _
AU A WY Y pthe s Y >w AT ' LASERRILOBUM(L.) ¢ h
-ty - BC 8 pw , WO h~"an gt BORKH T
w4 ~ .ASHrid eta,| 2020)
U _" 11r>|5|5_’hhj Vo<’ _ B
G V‘QhVJLWh/\'Bh'Q\_' ’yB_hB‘Q‘I"_'B'_"I!y\/\,'?(E‘_h,A'Wﬂhg’_7\'/\__/\"
RS S L G ¢ h ' 2acetoxytrilobolidé h 2-hydroxy10-
deacetyltrilobolide | 477 h * h ATs <L <N F(Marmatkaetal 2013).
w<h Y oAt U TAs T S RCO RN 8 L s KA AW AT ocnedT s
¢ hpérillaldehyded o H ®o /K20 X 8 A~ s S AKAKRN1992) T T T } h
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18 h<hg” mAags’ o >h_~ h - TV AW ARUAY € sh Chats Ch Tty e
OI'IZC";‘:E h"’_B<_/\_h ¥ S cov Y . _h_>'h¢<'<‘B£\"‘ B < h’
Lth T W c<(Va;IS|daEtal*’2(306)15 R AT > T N U R
Ch<<* 3 h>jw> Y35 ", 777387 30Padataneta|2009)Ah _ =~ * ~ ¥ h
ul“’<"1‘<.‘w| ;] - h Y B!
N. B i s s Lo Vo ¢h - > WY A ">h/\YC" h A
Saureus Proteusvulgaris (FMC 1), Proteusmirabilis Bacilluscereus (FMC 19),
Aeromonashydrophilld TC@965),EnterococcusfaecalfdTCQA5753) Klebsiellapneumoniae
(FMC5), SalmonellatyphimuriunEnterobacteraerogend€CMH p o m & coli(ATC@B739).
BA_ ' & _h Y w<h'Y s W*B(Parlatah@EaITZ@OQ) L
N. B h = 1 " &BpP Y7 0 tw, B! h AY Y Y <74t Cw vy
L s st JENNHarmfathaetal 2013)._
J’h’ Yt hCw Lo gt
' ¢ h " L Yrilobum.”™" ' ° >“'“‘“,A_h‘ TSt h Tt h R 97T L O
" ¢h’ ¢¥ >h > 8 Crshoa e ha “ >t ¢ > jthom 7 h
fw oY oA T ¢’/\4‘/\“ _ "(Harmathaetal 2013)." oYy LT T T, w
.l _ T A IV h B - > N 1 >H ] ‘H£t2‘>"_—w‘l ~ ,) /‘\ VW’Ah _I l{ h! h S\'
17 (Parlatanetal 2009).
1. HERACLEUMSPHONDY ILII®VMAT
I . HeracleurtAplacea}E <H SR Tttt h T !
Heracleumw . ~ A “>“’b”"H"3’5h’
>hoaogvt r ¢ (IUyS&taJ'z;ong)J' R
H. persicum. ~ ' ° >Y T Y ths”  hxthoaLy
LAB S ShaAh <t T CEsE B AT Y
K " >h 5" FTwARAh" ¢ h _J 'Ha
sprengelianum ~ * © ' > ¢ Rt B’ hA ' <t h O
{5’>h_‘ S _ A - h ‘3 ‘BB/\H_NgeﬁéhB‘ ‘4J‘¢h,_
oYY YT Yt Mg h Sy F hC Y>thet hCow S/ e
qh' thq —hnu\ t !h”VVTlhv ¢ Y v e 1 h
. f Wt- .. , 2 > ERACLEUM SPHONDMLI - - =
A ¢ quhh <l (UySaétal,'EO]Q) L,S LAT
qu h At ¢ " ¢ h h h v !
m*' h  _ Heracléumsphondyliumsubspternatum' 1~ _h A® ¢ " ¢ h A hv' AN
wyh * "<~ Plantae
1.A">Y _ ho Tracheophytes
B> " _hv’'h Angiosperms
Jhv Apiales
B ¢TI WAE Apiaceae
mw A~ Heracleum
n’+t~ e $phondylium
| T E >
sphondyliumsigrnatum
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(Y, Y <Yt cn h " he¢ v - tch

> i

Heracleumsphondylium subspternatum & = ° ° ' ,J/\"hogweedl ¢ ho oAt
A n. -7 T o o>ws Yo v gt coh ¢ h oy s
> .Y ~_s . h  (Uysattal,2029). <s ¢h A A" O

U Yo, '-r>e8 Chhj Y < B
[h 56, <’ >h _h L << A Toh hA* w., A" h
, AT CT oE [ Bl kT T ATET LY ¢ h © h(lécanetal, + h Ch, "
2003)
1. htwr T weh T W;‘“.”/Gi:,"“‘lb@tanor (503%’) ¢od)tylbutyrate
(24.6%), ¢ Moctylacetate (7.3%). & =~ "w . " ~AJ " B ' E *'<W._V . T
(983,88mg100 g) ¢ h * ° _ h(477@8<m|@;'100 g) hach, chij:® Kk~ @r- (15760 A

mg100 g , <)<hs ~ ¢ ¥13,38mg100 gh A )@ h * " vwh  he "A" << (18,047 Vv |
mg100g)¢ M " . <. 7 (482mg100g) v_"' ', Y(Benedec et al., 2017)

Lu“’<"1'¢w4’h‘|5'

l">5‘h/\5¢<'¢<w b5”“/\*“‘4“'WIh/\_‘VV“'inVith‘_<‘kJW.;lv“if'_'_“
n-" " ,<WTuk T, <t T >hw st T ve T h At >t T h <<h vt T
,h A <B AT L BT A Y >5_h<<hv"1,'/\¢hh_>13‘2_' L7 R
h>'/\“’h/\"’h¢5/\’l"“l ’ B A~ _>|5_h<<hv“’1"/\l"“h’hlj
{7 w8 "> ShwA T tshth AT @ty T GRT  fwiRahdidaalbicasACandi
daparasﬂopsmleysadetal ,2019)

¢ h*Ch*haA_ *j ho wahpseutomonadsyrig&driafaciens Saureus

Paeruginosa Bsubtilis PropionibacteriumacnesEaerogenes E coli® "C' utili(lccanetal,
2003)

[hohy ™t hew Lo
' Ty o ohd lP-I sphondyliurwes. “h  A> w77t S fYs Y T Y r A
“hoooren . h, ~~4 " "he'y hi1s'“y "h  he "¢'5 -
g - v <. Coeo s g T<taw P N s Kk - L':"_>""’"'_|5
{“:51’hlzh’B'B_>'>‘~'J\)\"h"_‘¢A¢l I“’Kﬂ]<'<>“>h1'1<.’“>
.o wo, B A - h ‘(Uysagtdl,, + * N !
2019).f w <7 | 7 oo ""‘>“‘“'B’_h' ' A mh<<ho©
<t Cwr ¢ h " . etal.h2008)" * ¢ " & o DI 1 F £ LJ
2. SMYRNIUMPERFOLIATUBSPROTUNDIFOLIUMILL) BONNIERLAYENS
{ “Smyrniun] X waAh & ’h“h_‘q' PWAY ot Y e w At h
CHE B} > AT T hz AS Aty th ¢t s 1 1 B A
R, S ¢ I 1. " A ‘_h<‘¢" L o< 1WA h A
h = "8 0l " h = h A _ - A_ h!Smytniurholugatrufn,
S PerfoliatumL® ¢S Rotundifoliunvilld - _ B <
s A_h 1 P®HE YA b T Sepérfoliatam " ¢ b

h = <" 1 (R&irfiohdoetal 2015)

SMYRNIUM PERFOLIATUI

W~ h At ¢n ¢ h h SUBSP. ROTUNDIFOLIUN
m*' b _ SmyeniumpérfoliatumL. i * _h A* ¢ Ol oy TN 4
| wh ™ * <8~ Plantae
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1. A">" _hv Tracheophytes
B>" _hv’'h Angiosperms
Jhv' Apiales
B' ¢TI wAs! Apiaceae
mw A~ Smyrnium
n’+7, S.perfoliatum
I S.
perfoliatumsubsmtundifolium

B h A" Ch r - Y <Y 1 ' Ch h - h ¢
SmyrniumperfoliatumL.A .~ _ ¢ ht ., peffioliateAlexanders < AR W Ah L B W
., .. > <h>~ 2t ¢ tAY 7 _>hy .Y ow,  MZIp Y

" h ¢(Papaetal 2016).

O <h* _ ' ‘ E > Ah 220 mm'_rhh>_w‘_ Y . < auhn > B > 1 h <h ¥ A I
< g . B h B >" >h B h o J’w_ h <*hy Z<5|5‘£hh‘ ‘"‘n]_'>h,|s Bd\hﬁ)llv‘q)qj’;wqjhv‘l v
17 h <'j hythy (.‘h_h C;h"‘@"l‘I’B',{\_)\J’B:'DOQO.‘_’:A‘IQJ 1l

1800m. (Stridetal, 2020)

v . .teBBRHNTY <7 B
oL . hwaAT fe . 87 h ' C (AyaZetalw2022ny A 0 - ' <h
hAh < 0 > 8 hw ™t w " "A >h juranogedquiterpehecurzerere - 7
‘6., 8 ht T -y hahy A hoye o ey “h
¢« oo e “‘_h_S.¢P'erfo|ié:ttm1y5ubsi>.nperfb’li§tmﬂ5“&320__"
OdzNJ SNBYy S 8>, h A’ ys h- © 8)(Papaetal'2816) - 7 _ " _ 8 omy
18 0 ¢ BhTOE AT ATBW ".ﬂfééKZYl-yzfAﬁéé ¢
eudesmanolidgs A h , w, ¥ " h=Aw "~ h >h h ¢h® ¥¢, ,AX">h ~h 2y h
hetw?2 o, w<chti "7 At w18 C>R T, w5 gcetoxyfuran@eudesm
3_gygz B A _ B C B> A - < S wWhUATRh A h YT syhsT B 0 shy
h ", >h 1 8BAL - WA" Y T CUIDSITh KB T O<hwmst T <R SWEA YT 3 ¢ h
i h < "0 8" 7 "h(Rapatdl., 2016)

ul“’<"1‘¢wl 4’h‘|s‘l
BA_ " >" 7 SPerfoliftungYs 1['" <s- AW, , Ao >h 7 ha "> ¢ 7 Yj]*"h
Gram' 6 ' S Gramh¢ ha'"  * ¢ _ A jhe v p
B/\_“’VB'{,_‘Q"Y B¢'>h w, B ' i s B '_‘ B C ] ' < _ At
dn ®c o (ErsimMnargst 2012)

[h o hy Y how Lo s
[h s Smyrhiurh & .~ 7 A _ 0 , __h > LY t<ew 3 hTYr
',{"_B'A__B'jz¢'h"v,‘A_'A ("IAI_I("'-l_h _hV—‘v{H)A_vV\,\'_vh‘rz ~
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Sh _h j A (Ersin Mindrecis 2012)Aaztal., 42022).m" _ T Z < 4. '

Lo ToaCew A CHOAh AW T YhAA htetechYer oY St Cw oy '
BORAGINACEAE
[ hBoraginaceae® Ah ", > "THT"C T 0w A h TE T USET Oy Tkt LD RS
¢ h h A~hs" = ha ¢~ > hf “s<whh~ w,, ~ ' hA ,h " Sh¢s tCow vyt
I S SRR SR N (I . "A " h " hy{ Y *RYP <" BARAETKR™ 1 ' h
(Benamaretal 2016 Ganostal.,, 2020)€o0" ¢ ~ 4 w A8 ' h T8 " <h > hAst <t ot
DAL oA th oYY st eyt DAY, eSS AT h <
T T T <S'PAR LT AT T S b 1t oh Y e rETT QMRS AR AT S TR T
. L AN -y ¢ h* O | ¢ h ST Y B¢ ApHA Y ¥ At >
1 W A " th_ ¢hf|h|‘h‘h'"h<p”_[ Y <h B | " " AHE Y < > h . A

Tt L PASAT KT T >SWAhE T w Y AT Y e T R T o

_h Boragoofficinalis (> = ~ ¢7§,Symphytumofficinale (comi‘re))_ ¢ RLithospermum | _

T Tt sw T8 ‘Cordig ¥ _<h >4 voms Yt Y swaAh US> hoA Lt
vrqvl\v>lqu x|>h\;h _B"<h>]‘h/\5= »BtDr'agEﬂjSSB‘_'th,
boh (Alkannapg® h o T T < <R b <<t e 70T Echivna N Mybsbtig.< . Tttt €h
n’ Ah: AL TN WASTh'AR A h > h ] Y < s o L
/\h)“’C'h/\<"<.‘/\h_£/\/\z"/\'¢.“‘n/\’N"“_w’qy B__"’ vor 5‘_w'5 w o, B
Tho Ry Y A hvt T s L L w SO AR AL Ty AR _hhAh
, h 7 >h ¢ (Melidis 1987) © " &
1. CYNOGLOSSUM
{ “Cynoglossumofficindle > hs ' AhB "w B "X ¢ " S ® N. B
Lq"s'h B>|s"¢" ¢ h° o, T B ! y v h A
At €7 2<h Al To>h<c<c LA T h<<h
¢ h h o=~ > , v SR B . YK
N h y _ h “’rl "7 Uh e W, A - Y < B AT,
“thy ¢ h h " h "tA “ L 8 h < hSyifnt gl
oL, AT 3% AN T Y Stridetd 20200 6
~ t n
W _h/\ ¢ | Ch_h_
m' b _ Cyndglossumofficinale i ™ _h A" ¢ " v v 0wy
B> Ah Y
wh ™ "< "~ Plantae
1. A" >7 _ho Tracheophytes
K>" _hv’'h Angiosperms
JRhv! Boraginales
B ¢TI WAE Boraginaceae
mw A~ Cynoglossum
n'+°”, C.officinale
r> ", " <Y1 ¢h . h " h¢ 7" ¢ h
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[ T< B8 M . Bcmz o . AT L. Ay o oo TETL" . <<h Chtose

B _htsvll‘c[lhl/\‘j’h“ﬁ‘h ,’<<h s’ Ah? “A/\h ‘h"/\_h ‘_'
I8 <” W'<Ahad | TofmmP AT h s HIE ph At hg shTATTTE LT T h 0T A
h = " _"/\ rh“’ W‘. _"/\ B’J"“_" ¢ h° ! “J¢V>‘{"
E<' ¢ < 7Y ¥ , ' * < < W I B h * h - YA r b~ vty wo,
m' 4 EQAWA D AR ht sy R e C‘hh_’h‘”‘w_l_h' ;><rs=_'j>h:4/\_'¢1p Re.h ot
HAonn > s 8~ " j i h'  >w/(Skidetal020)" "w s wyn ¢ h
v, L. ¥s hh T <7 B
lhh <S¢ h <Y " " '(PA$’B”"/\<1“ 'B{"'/\W"H 1 " hg.sh "’h>‘,‘w_/\'h’ “.“h_" S|
_ 7 . 1 @ynoglgssuicgawkWoolley 1979)) ¢ ht ' fagimaceae. N W~
[h h<Sh < e L AN S . s ° _ w (#Bakeretal 1991)' <" 7 _ " "1
AB S SR <t TS SO‘K)\AY')\ RA y)\ Wc@aV&WooHejm$Q)1)\HO ) "'V‘,> h !
>B <w w ., B ' i B B B 7 tewY ’B'VVWW/\h "h TIRCIB, 1Y S0
polyfoxy-1-carboxy2-(3, 4rdihydroxypheny)ethyleneﬁ " poly3-(3, 4
dihydroxyphenyglycericaciti (PDPGA (Gogllashvmeta,l 2020 m £ h ot Cw o0
,\<<_/\B>,h/\’y"/\_h‘|5 "‘_hh'h<\A§’m<h"/\|§’WJ<<h¢hh‘z /\'h/\/\’/\
CYAT T <" LAY D
w‘“<“1‘¢w l] - h > B
s <w 8 Yoyt ¢! ' h B h’Iv ©h > Y I"’{s‘ﬁ‘/\v
KT AB G A B;AthIZ<’h¢K‘£“ TevvyiseEYAY ¢ ho- Ltos e
h ) ’.{hl ’I;_"’/\B_(."/\'I_¢Ih"_',<"’_"4’/\'lz >B_.
>T AT whs <t T L A (Bakeetal, 1991)A 8 €0 oA © RS T
Ih >, h 7t h /\‘“crmgﬂkg<hufh“‘“|<‘¢_/\ h <¢h<”s '
T Tty T LA oSBT 5 h s T wgh ATHEAT h T YR
B L hAa hve Y sl g™ b > ve™ P 0 h AC etalh1991), v T do . | ]
[hohy ¥t how LT gt
L. A <h o 6m TR R M Ty w At T h o n s
S Sh s s A ¢ h 1 h Y s s >h A ¢
b<sAan"< _ "¢ “hThao T A b Ooph>thARC™ 5 HaAMAO®
- - Sv . h, s, " >h ~¢h'g SHM&E&RPE 0 ¢ h A s | <8
¢h h*> Aoy A TABE > AL AT T T AB >Y A h 3T h °
v , v A" h h: ¢ h h v v' oo i ", hys ¢h
LA AS, LA SR Y wsh @it R T Y s <8t swha Lt Gxhh
A U>s T o he = A h @ <h < ¢mn “ho ot "
Ao T A , <<. A v ; ” 1t h ' ‘B h =8 > h A
5‘>h_'C,_/\ '_/\,‘/\Z‘_', Jh,l_'h'/\hl ¢ ht __,/\
http://mediplantepirus. med u0| qr/pharmacoloqy/plant details.php?id=16
B‘ "yB . ! ‘>_‘V’/\_h‘ 1 ' h ‘. ‘_‘__‘CWI C
"B>“’_E$‘W‘._Z‘<‘W, ¢ ht B<h,’_,Bellardrie’taEZOQ7)'.¢W, o
Ih"<h h‘_h tsvh‘_’hl _"‘ ‘,'<"’ h<¢h<"|5‘{‘¢"’
‘{“"‘.‘B‘h‘>h_h _'. Ch = 7w~ B¢ A h LV'JV’/\_h'(‘D Oj"l
2.CYNOGLOTTISBARRELIER
{ Cynogldiisbarrelierisubsp Serpentinicol@/urakKitTan m dy o 0 hah, w”s h* > 8
Bv" A~ A_>h ° AhchusaserpentinicdRech fh, .
Anchusaphocidi€austavsson Cynoglottisbarreliesubsp
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phocidica (Gustavsson Greute&Burded g A " ¢ & °
- ’ ¢ h ¢

B _ 1 B < h 1 w

Ch™t'ch 1 WAB™ h' AC h
h . _ 1 (0))

j 1 B { h [

>

https_:// www.qreekfloraqr/ erIowerslléOG/CynoqIottisbarrelierisubspserpentinicola

W™ h At ¢ ¢ h h CYNOGLOTTIS BARRAHLIE
m*' h _ “Cynogdlottisbarrelierisubsp Serpentinicola
j"_h/\‘C" Ch_h_hv' B Ah Y

wyh ™ "< "~ Plantae

1. A" > _hv’ Tracheophytes

B>" _hv’h Angiosperms

Jhv' Boraginales

B' ¢TI wAE! Boraginaceae

mw A~ Cynoglottis

n'+°, Cbarrelier

I S T Cbarreliesubspgrpentinicola

(Y, T <Y
L hameg ah ™ Y« 8 """  BM(E0'60cM) @ ~ i _h
, < < h ~ B > Ah? [ 1 ¢ hC '_hz h - <h ¥ 1 h >>" ¢h "
>S- Y 7B A h , W ¥ A "4"/\_ " T B ', w7 B ' h ¢ ht ! B -
h AT B A h >t ¢ Y >SB 1w Y S > B h h¢_' ! _'
hah=- >~ A h: S Ch L s7mme> S T G M thea® T8 Mh ¢, h
h/\h_"> I'lh/\i" >- Y 7B A h h hC_' "_" A . A
hat oo ms 7 2 Yy ” -§ 7 >(Bigarzieta) 2001;MNler&Kuhlrmani2003)
U‘ vllr:BB_’hl’] v<)_BI
w T Y < T, h o s A T 0 hAC bavrelieriomat T
-l , Y 7 hh T T3 Y M _Ath'we bt AC bawealiért - YA O
Che o 1 & uv" A" YA [T>wh o gh i >hCYuiA, b F
WA B L, h  AY <« € h ¥ vwh O'Ch E < C YoV S
TUo>h oA & Y WA T wdisadiumsaltofrabdosiine > h oy > 8 s~ _h , <h i~
OCCw "~ A Cht S~h sh’a',q'h € heh whi < ¢~A00AT GO ~ v
S“’/\ h Y7 h A B B G Y ! h B h «¢h <8 ' 1 W
>8 1 >h B < B ‘t 8l ‘a. AS hj_”hv‘lfts'”y\/\’ q A _ S B A _ w B B "
t! bh o677 _ 87 % 5> Al > QVanjounietal 2020).
7 8¢ .C karrélierin 8 ° "8 L8 S " T A " h "
(52,8mgGAK® "M * mgREZXp " A _ (Varvounietah 2020).
w‘V<VJ‘ CWI 1 'h‘B'I
T CBarrelierk ¢ 1 ' <-.AN8<" h A _° 7 vsVaryounietalt2020)4 ~ h * ' 0
[hohy Yt hew L e

neEA h/\h,w"/\_h‘ ~h " hyg¥Y>*"ho¢w L o"m Y et ' A i v <t
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3. ANCHUSELLACRETICA

~

[ _Anhchusellacreti¢d * . CohtE OAThEY O T > O > 8 VvhT <,
B/\_"C" I’1<<h4hz 1 _ 8 B h I’]_<<h " " AN vy
JV/\_B"J‘h’V‘Z KMH‘]'Irﬂ|>>5W__”VhZf|¢‘, h;_—lBll
R h >~ B> Y <t ‘s ¢V hog “AY " h toh
L h> "¢ _ A " "H, AT h<h ™ g fow B
https:// www.agriamanitariagr/ anchusellecretica
W h A" ¢ " ¢ nh h h
\“
m' h Anchuseladretica | ~ h At ¢ " ¢ h ANCHUSELLACRE-“CN
wyh * " <8~ Plantae
1. A7>7 _h» Tracheophytes
B>" _hv’'h Angiosperms
Jhv' Boraginales
B ¢T 1) WAE Boraginaceae
mw A~ | Anchusella
n’+7, [z dretica
rY ", "< Y1 *¢Ch ,h’h¢ * ot Ch
cAnchusellacretica & * Ah* > A7 s wo T g h T Lt w T L ROA T AT T
h=haA h ht S P Sehulf €« C M AT CI30cmE ™ ) K unth
A R . h 5° >Bl > he AC h ' g ° ¢ k" @h . L BY € h t A |
I h>x¥oh "SI >h h o 1_5,h/\' y‘J">V<’",/\‘h¢"¢h>‘5 B <
<Tv' FgTT T T KB BWAT LY AT TR AT E T A T . <
cCYecC T A, - ot L, ¥ ¢ h <« C B €3 h>ash 7 wsp -8l P >0 A
12mmm’ A" > 7 T_o">YAE I LT s LB D
n’]'.lB/\WI(D B"'hf}'\_&‘_jhh{"hfZVj'hl_{B‘ h > j B _V<“‘¢W
850MH N N> 1 - B g heSh 'J' H']J{'V‘/\_” 'ThxpA ') ‘_"h < > h ¢ ht ) ¢ ht n U“Ih
BA“ yst h™ " h AStridétdl2020y .  r h " T @
1 A i i <Y1 "h,>h1 YA Y - hspy AB SH BV & B S '
i 'Y <)y hC w ¢ h' ' ~h ~hg¥>"how AL - S v B
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4. ONGGMAHETEROPHYGRASEB

lVJWAOnosmaB’Ah' w A h < Tt
¢ h ’

6 Y2t etaldoa) |

v<v1rq|| {rh)v'\frvhcwh>v:(;|w«|vr t t y ' E A

w> _hA*¢" ©h A _h
m' b _ Onosmakterophyll&riseb  # ° _h At ¢ € *\ h 'y
(0] 3
wh ™ <"~ Plantae
1. A" > _h» Tracheophytes
>" _hv’'h Angiosperms
Jhv! Boraginales
B' ¢ 1 wWAE Boraginaceae
mw A~ Onosma
n’+°~ B theterophylla
rvl)v<v1gch lhrhq [ A S Y !(I‘h
Onosmaheterophylariself ™ <" ¥ h >a ¥ <h .~ _ ' v & (Mellidis 1987) h
¢ h < < h B> Ah? * B A D Yt " wo, <Y1, V"L "y ¢
) N H@h >t s ug<h T h € ANSA YBOdERE MM < H o " h ~ h  h
Lh e chipn®SwAY "6 >h _ " 6" LA™ *)T  hjvg hhCa **>hh g>* ¢~ s " h
Ch< ¢h@ 1:30MmMEh M h"Mph™ " YA Cha Chx~"38& T FT<>h¢~ A
hA~ " . " &8 _ 7 AT s hA T e h i RPAMmmesE LTS A3
<E LB VLT P hAgTTY N Y 5 5B hwh't s hwg
m'Ju_BWh/\_h_lj>>_4‘ws‘{hh,"vshh <" jBhh &hy _“‘¢'W‘>w S
hah . _>h h § ALy x"Chh js > ~<' " ‘B50MMATEN I < & 1.
SN T T BT h e A [ <Y T AN T TS s T Y A
wh <¢h At " (Stridetal, 2620)" ~ , &
U‘_"‘_'r;sls_’hh'"<’_|5l
1T Al <" B RRART w8 ht ' choY oS h A AR P CT AT A
Y S T _h R 7Y < h (Papageqrgiou&Assimopbulou, 2008). T YA- A D

h =" > a. "' 5 isohexylnaphthdazarjn5,8¢i-hydroxy2-( -G = - G
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dimethylacryloyloxy#'  -acetoxy4' -methy)penty 1-1,4naphthalene dione {1],
¢ h ' naphthazaring = ' 8 vh A" ¢ "% ¢y h<' > h 7 77y Bhah w0 ¢ h A
"VBVB/\‘<V/\h)‘hyh' A B S <" -1 % h 'th"Jlsh,h:¢h>¢v"’5"4
h =" > At " hh A 7 A8 0 AYAY AT T < 87 <A X T s
Q‘B’Cr(Me"id'rs'lgS?)lh ‘," * h ‘\‘_h_".‘h _"‘ C<h‘>h_"l _
B _oow s €7 7 EY SIWhA'LL MG T SET A T, A <" 7 h 7 _ A Y VW, AD E ¥
S <" ¢ _AY ht* <UG¢_ A Ch': CY T YT gt S LA s W,
- _' ¥ hs/\"_‘ h/\’_’,_yss_""’z ‘B+'B’_h' '_' w o, B ' !
T oAt s < (Papagéorgivu&Assimaopaulou, 2003).
ul“’<"1‘¢w| 1’h‘|5‘|
18 > <w _ove e v h o Olhéterophyllg ™ 4 > h P AT YRR e TR TG B i
rhCB,{v/\’h > < ', _" ey Ty Y "_"h<¢h<"5'
_"V'C _'_h _""<'(WB+’I/\h(.“hm'g/k’g’Kf,pQ‘”'<'_B ' h - h <« <h |
Ccreticum(Stefovaetal 2022).
[h o hy ¥ how LT gt
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Ch Tt Y(ToSuretal., 2008).
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BT <L, ot Sw Y L0t LI sAS2NBA2dzg ! AAAY2L1RdA 2dzZ2 HAno
6. AEGONYCHONPURBURERULEUM
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PR -
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B> Ah Y
AEGONYCHONPURPURA
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1.A">Y _ ho Tracheophytes
B> " _hv’'h Angiosperms
JRhv! Boraginales
B ¢TI WAE Boraginaceae
mw A~ Aegonychon
n’+°, 5 purpurocaeruleum
(>, < h*®/k@a v ¢ h
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wo, _B/\h 5<mA""_‘th ¢Nk’nq)>h_‘hz B~ ' >" ¢ gt
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e h ht <h > 8

> <18 mmP [ h EmmE o Tos<&<w T 7T Th U hASw AT A

T O e m W SWAT AT AT S h T AT M AT

m'JB_/BV\TIh/\_h_h' B 1 A ¢ hi <>sh ,{‘jks‘<hh‘/\j‘5{“_w"l<‘"Ch B 1
>s900MOo pae g " . ¢ Cht oy BfTBAZET ThT A AT R

]l .
1h>" " her s pw @' “"sht hechn * g N & 1 "hS@friljetal, 2020

o h s>t ¢ h Y vE9imm, - 48, h AT hwwo 8 A DT

U‘_"*_'rjss_’hfj"<’_sl
18 >s*haAa <t ¢ 80, <" " >haWaA”<aARA" L Aw *8h' <Y AS
(Marrellietal, 2022)y 6 -~ w "~ 4 s 'wh “¢C " j 7 by s’ BT T ., h A

-, Rifin Rosmariniacid, ChlorogeniacidDresIéretal, 2017)

[ > h A" <t ¢ BC L. <" T chha W Tev's 4 T T Y € ¥ h L WRASE A VT
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5. CERINTHEMINQR
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m' 1 *fB\Wh./\_h_'hh'x—‘““"j. fw ot . B h‘/\‘_" _ hﬁ':Bl<<V_j A <
h b " _ AD 1860—M>IWJ'I_.I"CE>"" . “_"(.‘hh‘ J’5<"' AN e S I B A C N
.U >8 7Y h Yt ARIZAMTTACC Ry Y gAshTY o ogsC
L hes 7 >wal _ ' A 1 9 Stidetgl,2020)" " ¢h* ' 1 n B hdo
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- 'v<*yw<mv _(ZeMgifetal 2016) [~ M Tt hAT <t w €L <t >
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2016)
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>h <* > h S ho oo h Ah " mMoKACHSSSE ‘AMhAY <A ®Fp s ® h ' <’ ;5
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>t hAY <" ¢ (Zerfgimtal. 2016) > h _ 7 |
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7. LITHOSPERMUMSP
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> B ‘5”'V‘ y n ‘S ¢ h e B > Ah'? [ _‘
h=" " A B“_'h<’hLlfhdjspermurﬁ/\/\@/\

R R N T SN - v
B V® 6 ¢ht _‘ ATh AT W, B" Aw

B>, hs™ ° 7 ' CohehetaBZOZZ)WelgendEtal,

2010)T L. officinales = A h * 8 wo, L h oy _ T

Chao<' 7086 h- eté';tl.,2t5)07<3)<h 01 I 3Ko S

w> _hAat¢" ¢h A _h

m' h _ Lithdspermuri © _h A" S " S h A

‘ wh * " <8~ Plantae ’
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1.A">7 _ho Tracheophytes

K>" _hwv’h Angiosperms

Jhv' Boraginales

B ¢TI WAE Boraginaceae

mw A~ Lithospermum

w” _ha* Sh < s " ¢h ,h-heo 0 ¢ h

Lithospermuth ~ < & _ " - ' b80cmx > 8 nn<<h x s AT s
. N7 1., h > <h >~ " h , < <h ¢ h < B ¢ h 3 ¢ ' AN "
¢ > h v w hv*®hAa*t ' B () B -y ~ , _V B
- Y < S <chy~ ¢ h -t LAY . Cth * h —~ Cwh g h vV o<
I h<' > ®°h ¢h hed @& hAa“ Y, " h 1 A _h* h-'  ~p
SO~ 1T <B 7w L Stridétad 2020)

G T L ir¥s hE T <
{ “L. officinalev . & * ] " * s’ J'vwhs T s 2 T fET A L h hoAt T
IRV UREYIURD T SR S TLEM T A i tth P T oA, Tt h A
et 6t e ot h _ 7.7 v (Arshafi, - 20%9k ; h ‘A“’«”Lh 7
Officinale 8 =~ * w . ¥ A <’ 4 h Af(Haghbeéptalp2006) ¢ A -~ h " hu 1 h

w‘v<vJ‘CW l] - h > B

J " L. Officinales >, h A"y 8" e ) >t ot Cw oy Ch
r{rn 1 " CD _l /\l h h ¢ ] B‘+ " to¢on <"1-I _v
‘v<v<|‘)h\| Z /\B,’v<th‘,h 1 z q > ‘,{h th
Th B¢, <’ >h h LA Y LA ¢ ht . A ; <<. A ~h
ha_ vt 7> 777t 0w ‘i"_‘_B,dJ nA-LofflcmaIeN Y ove t o,
h =~ 1 ¥+t * A - ' B G et ! ~Y > hs ~ N O L Y.V _
Ilj-laghbeenetalZOOG)CE hes <" ¢ A7 AT s AN >'h o w
! Mlthospermumerythrorhlzdhh' waAah h= ~h = h "R 0 h CCY A
T << . BC A mcg#ﬂtﬂh R S N >- 7 7B A h -
> B >_B""<h|ROS‘>B _ ¥ th FOXQ8 AW A hha™ 'f __"+/\ ¢ __F
T _ 8 7 7 h 7 (Sunghaetdl 2028) o

[ h~ Y U h¢ow B
{ “Lithospermumofficinale = ' ~ ' >~ Tt "t T h T h g T Tt h R , h
Y Y L B AN g . "SshhaA * £hHK S TIh g e
Y M h ~ ¢ i ',{h ¢ h° B _B'__IS' e 'v<"
h/\ € VVICIZ h/\ v - B !CIZ th IA A,‘I
¢ h* 1 " h _'/\ h/\h(‘(Al_Snaffzoj_g)lW<"hCA ‘h>", _‘C‘h B ¢, <
‘6., 8 ht Lo B ¢ | '1<_h 'QJ\ohpAh>”‘h/\<h<¢'“'__Z'H¢n"MML')
§<h _h > w ! _"‘ )‘_", Bt w, Y A > " h ~ > h o'
h/\h‘_w<<s‘ _'/\ w¢e¢e mor _+ A J"/\h{FSHﬁ‘hLH A ¥ >
1 gh ¢ h ! w , B ° L s Y Ty r by . h/\_“ <<' -

http:// mediplantepirusned.uoi.gr/ pharmacologiplant detailsphp?id=390
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1.3.1. HELIANTHEMUM) MILL.

CE ]"_h/\",‘"Cisf’adede“'r’v!,gsu(‘t‘stfjs‘h<.‘" B 1T A"T BT CZh wiafs A gt
.81 AN HAOND B L “h>SA, AP 8 ° Ch h _h ,
¢ h* B Two, 1 " hyp 1Y >wAaAh ‘_h _"<'¢h
ZUB V/\u“"r]z ‘_I jV’B‘V.{h"_‘C_ z _IA
[ 77 _ 7 (Teixeitadtabz HAnN®w O'®d [h_8 " h >wc Y1 wAB ' oh
K> Ah h =2k _ “Sh®_h: "< j h  h -, >h
Ch<cc® s 1at™h A _“hhte ¥ 50 tc Y ¢S
{7 1 Melianthemum™ & ~ " w ., 8¢ NG I A
h  h s AL Tt >h At . h " Ssh¢s -~ .
- w "B 1 h “ h Vs c v ey oY *
:< . o . ! ; ,;h—" HELIANTHEMUM ."th m-
LN LS >w AR > NUMMULARIUKL) MILL. ' -
. A .oV B 'L - A T 5 S B <
it T 7 h - "Moragaétal, 2013¥ 6
l" I w AT B¢~ Y, "B’ h N ' . A
J’ w T B h - h ~h h ¢ h . R
Helianthemum by .
: € :fa » ¢
Helianthemum SAKO012 3
nummulariungL.) Mill. HELIANTHEMUMOELANDNC
Helianthemum Sak047
oelandicunfL.) DC. in Lam
& DC. subspanunL.)
Bonnier
w“_hA‘C" Ch_h_hv'
m' h _ MdlianthemumummulariunfL) Mill ¢ h Helianthemumoelandicum Y _haAt o
Ch_h_hv' B Ah Y
wh ™ " <8 " Plantae
AN v h [ S
1. > . B
K> _ hwv't nteyo_t <
Jhv' Malvales
B* ¢TI wAs Cistaceae
mw A~ Helianthemum
n’+t~ H. nummulariunt H.
oelandicum
Lu"_hp\"‘.‘h"<"1‘¢hlh’hﬁ‘_"“_‘(.‘h
Helianthemumnummularivgh) Mill: = ~ < & _ " | > 08 S CNIAS A TS Y L h
R L B T '_Hﬁp hYY S A" “h < ‘M_nlg h th'?h)W)‘,'<5'hh¢/\h,' '¢C h ¢
Ch_ . @® [hvyhhA®hS>sh<h Ay >"A" "< “he . _ 8 ¢
>h ¢~ " w h = <w _”15 ‘_' , < W j h ﬁ‘h'_M}ﬁY'V\_‘WBZ h‘_
WA_TAT S AT oy 8 h L R e SV N g ng ®nht Ath AS_hRT hhoA
vT ! ,_"?" J'|5<""/\/\"" ¢ h C B >SE ~ ' Ch h = _h b
B* 4 hge . "as > _h° ot wL s s s h sthdetal,<2020) ¢ h B AL

110




Helianthemumoelandicunf " = * >~ ° Heliastbemumnummulariupp < < h hh 8, ° Ach<t

>'¢",_h5‘§'ﬁh‘z ‘_‘ 1 h T < B Tw S ;h>'-8mm._5’h L. 0
Lk _h T s g hL st h s < jERp>®<ha Wy S
1.AhA_h _ht s )Y AR sttt om o Gh " h ¢ h ¢
AT _"h 7 -T ' d uphh S (Stridetals 2020) . T T < >¥ _hi <'

U‘_"*_'rjss_’hrj"<’_sl
Helianthemumnummulariug) Mill: 8 = Ah * waAh A >A~ =%  haAah~ s
T oha ot > 0 T 7y B [ (Agostinietal, 2020 BT TTsALT L P T T < s 0 )
SSthA Y v, e Yt ChaAt ot hyEt T, ThTY oty
J/\,‘_' _h , _h - v ,"_h/\_h' ‘_'B‘VJ'/\BI “/\‘
St<h T R s gt < AR Ckw KA ENC  MAh > >hohog
t N - Y < ,htUAY <t Cw B A_ S B ¢ ht h - h h
_H ;h<’<'<.‘hl,h‘/\“<“¢h’j“v‘l<‘(.‘h “ vwh (Bp]rv,uh_‘ koo
&Nicu, 2017)
1 ¥ >B <w ! “" "hJ>h_"“"""CB h =Y >YaA_ " "¢ hA v ¢
p-hydroxybenzoicacjdiliroside kaempfero] astragalinquercetin plantanosideB quercetin
3-O-glucosideandquercetin3-O-glucuronidg(Agostinietal, 2020).

w'v<vJ‘CWI 4’h‘|5‘|
n°¢ . _h< v’ Helianthemumnummulariun) Mills >, A A~ h A" " L 7" h A "7 ve " L,
COh AT TR S e s Tt hES eoliIATEC 8739A M W' AureusATCC 6538,
Styphimurium _ 8 AVCQ4028° "S'enterritidisATCA3076Agostinietal, 2020).

Ih,h{v‘*quwf.
[he L <t hAt B> R SV S - h "~ hyy>¥>thg
“h ot h - R ATt U [Tho ' A <u<hT h Shotoh
+h, v s 1 Heheawthemum. © > 7 T Y A b Thoh g ¥t hCh .
hA_ " BRCET YA A 1 LA ha *~h h> ' “¢hy ha *>0¢
¢ __h7Y Yyt <¢h Ch hasaos* Yy *h> he *¢Chaod gaz2N)3IISH
1_'/\ j'j</{"‘J"fh’,1"‘h‘/1|s>|s<w_|sl 1 h _"‘I 15\_5"’15
+ "hrer bt 7 Hélidnthémurhoklandicum . C " Tt T

CISTUS

T JV\CjStUSI(')<h.{h/\'WIL') B ' <«h >j h AB _B"_V‘ M C "SR
_|. rB‘VJB’V‘(D 1_'/\ n<-< . _h |
Cistuscreticys ~ 8 ~ "~ " ! >w A" ¢ h -
5>,h/\’y5_h‘ B >B"‘?WI ¢ h I’/\
AT SN BB <> i 8 S h A
CotA Tt Yo n o phyth N
l" JW/\VI BC"V"'B’_h' N .o -
Cistuscreticu$™ Cistuscreticuy ~ ~ _ 7 - r :
R i~ an o n<<h CISTUSCRETICUSg‘_\,<,‘.¢
T B To_ 1 B¢ " <h 1 't w ¢ ht h 1 ¥ AB B Y T LW S ¢ h «<h
5{%,'2 >I“”5’ /\hl 5‘{“¢‘>"‘5I‘ ¢h|¥l"_B’l"f.‘“’L’w"l h <t
. > " thnh T Shttps// wweagriamanitariayr/ cistuscreticus
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m*' hs ~ {Cistusriticus i ~ _h A* ¢" ¢h h hv' B AR Y

wh * " <’ Plantae

1‘A'>"_h Blilﬁ‘ T B

K>~ _ hv’l nt vt <

c[I‘l\z Malvales

B' ¢TI WA Cistaceae

mw A~ Cistus

n’+tv°-, C.creticus

r> ", V<Y1 "¢h [, h " h¢ v 7t >" *'¢ h
Cistuscreticusn ~ A N ° Ch>saAT T < S <hy T > 8 CTA_w ¥ <8 €
w>>"'"",hy h/\_’C“s>_hh_Z‘r_1f\5/‘\__{h'ZB’Cm>§"‘hvcphwh\"¢"p‘\ivh
¢ hr ~w h«<h 1 Y Ah >B>"“{h‘yh‘”‘_/\ps"h/\>"_",h'§h¢h“>W/\h:
>80 h<¥ RS T s T 8 ‘Stridetal, 2020y <h 4 " ow ¢ ht ‘

U‘_"L_'rjss_’hfj"<’_sl
{ “Cistuscreticus.,s * AR ' wA _ Y Ah h7 . >h O T T P AT
1 h Y 7 h ,{'_B"W/\'h - v , w7 A _"/\ <hj 1 haA®t ¢ ¢
LT Y AR AT AW AT S m-@ézé@ééyé¢h‘.ll-¢,"h o _h
_ o+ A o <ESm Ty 0 Y AL >W AR L7 T wAth ¢ h Lt
Sh A~ <> ve |~ ¢ ht S <ch " WA' Y YT B A_ Y weh oty h A
1 B wA' h S 1~ Y12 Y AR A T hC | A > B ADUJOI;ab’iEIaKtQI YV B
2020_)15 uh ‘Chh 4“hh<”1>"h‘/\ K <<hi® h AR AK 6° " A
oAt eh <h(LukasetaJZO219‘

LLI“'<"J‘¢W| .{'h‘B'I

Jh w<h®oh LA, <<. A CRhhSTheAA "R BB LA BEST A ATHT R
hCh_w 1 h > h B ¢, <">h_h 0>B‘H1C/\,{V'<<C,f\1"z /\j"“'_'h<\"’
ha " 7 velr 1h (Ab@OrabletaJ 2020) Kukaseta] 2021) _ B <<' A" O ha~
C o0 LT T A T ST I LR h gt >_h“/\_.“_,"‘¢h“§‘{‘¢"
<Y Y I hhAY Tt oty U <" Sh Cch b wo, B¢ h Ah
ha_ "> ¢ j " haor 7Rt w AT AS  aureus T B, subfili€ oo
CAlbican(Demetzoseta) 1995).

J’h' "“ht.‘wl ""‘Bl.
e . " 87 AN SV K<hA<S"Y<BL >Y AL LB ha "B<CY1 " A
‘<'JDA_Z‘>'¢’“J‘h¢‘<"): hA_*>¢0% <"RbuOrabiefal, _ ~ v ' ¢
2020y " .0 A T oh I s Al wyg ¥ htTTYE L AW ‘J,H<<h/\
r " _ T B AL N SE A ,f:'i' RS 1 h _
,h’>h¢5‘_“H“W‘,Demétzosetai)1995)1 >g - mh, e . " >h by w0, < |
C 7w >H j"_h/\‘/\ Ch_h/\h<_/\"/\_h‘ " 5)h’>'y"/\_h'
h/\h‘/\tls“_“?_/\ 4'h_h'hl-NZBJ‘“‘(I‘_Ufkasé{\alZOEl)/\ " ,{B')h_
I h 6Cistus ~ ' ~ " >~~~ " Y A _h" oA L T T <<w b
<h < ¢ “h 7~ t e hAht g “h 7 he s h | " h,A-" ., A L&
SN T h T h Yt ety h 6 e e iRtTST M A #hth T s 0 h
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¢

< < h - < _ A - h . n B . /h . ‘ - R _ t {lh z ~ ‘W,<l¢cl IIZ h _
¢ty oy ¢t ¢hr o uth o AphuOrabistal, 2020) '
1.3. IRIDACEAE
1.3.1. IRIS
el 7 _h A" C" Jfidackad ‘AW A st h Asgpdragale§ V' b ” ¥ >h
”‘{55‘_2‘5""{"'1>‘h¢’h/\5‘ V"h/\“’ _'
S <ghh Y 7" _thhYoh IQV AT R LY A i
WAt > B AT <7 1 ® ChristehusZByng2016) "~
[ 8" <h>j hAs" St h B © 7 A h - h
T, "Twy "' Y 1 <h gt < B ¢ h*
B Ah T 8 " _hz > B o<
h Ah - YA h P h 6¢ hrtt ot
>STAT LT A A [T s wvm T CE v . B
- A h - _‘ J"W 1 h -
Iris
IrissintenisiiJanka SAKO046
Irispseudacorus SAK6la
W h At ¢ » ¢ h h h v -
m*' he ' _kishseudacorus® Mhlrissintenisii i ~ _h A* ¢ " ¢ h A hvy
wyh * " <8 Plantae
1 AT > h B.l 1Bt -
E>" _hv't nter <
Jhv' Asparagales
B' ¢ T2 WA Iridaceae
mw A Iris
n’+°, l. sintenisiiJanka/
l.pseudacorus
r> ", " <Y1 " ¢h [ h " h¢ 77
Irigpseudacorus:h A~ ., © © 7 7 7 <106¢150cm (3gp p A Y 0 " T AHA "TYhT ws.
P th . <<h > eY T cwgY [ hgwnh AGYR. MY L6 L FY0 AT
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cm>8 " A STt e ey 8 A h etk OYIO"T TSR LB T<thw

T < hrrrsTo o >¥T hA T Y L Stridetal," 2020)A . -o>h ¢
{ Tlrissintenisiis © Ah s 70T > L0 <7 o hxE T LT o ShISHEALW A
>h ¢t h , . <<h T > hy Y A >5 17 hsTET L vph T AThY
h - LT Y <t hyp toh O > s TtawhTShp hpA I Sw Ay [0 h ¢
[“. "¢ >h @& ph<<'s a0’ h' ., ¢hgedetdl,"2020) ¢ ', _ ' s C
U _Vl-'r:l‘B_’hh'V<’_*5l
CE "‘C"md/ageae"h/\h“ J/\,‘_' '_‘ ~h ~ h i1 8" w A h l:s",
> hj <" _AND K Cw 770 YA hSTEY Bh T AN T8 TEEA YT AT T T <h )T
, <hj > A8 1 "3 Tt B T B AT B "y C*" AAAB EYT dgvh g ' A
,‘_V*'>‘¢wl w’_s‘7\_|‘5‘ hv\"f"f\AV'B h:4_" _'/\ YUY oW
A “hoT ot ot T T AT LAY YT (SiRgabetal. Y2060 A Y T A - A X
lh “",<hj"/\"|5‘4"¢h‘ Yot vh/\"/\sl _""‘ . R
_ "I Pseudacors™ ' h <kh s’y F¥ T u T h>>’y YA _h s h e
N B>, h At >0 jrYyech _ter v h O n~’''"' = _h |
S the <Y< S8 <l ¢ h ~h ¢ h >’ 4" h ha 77> -
B >8 1 h < 8 " |'Pgiidacoriingdbetal., 2016)

LLI“'<"J‘¢WI 4’h‘|5‘|
n‘.‘*‘<">h h ¢ ht ¢ h ¢ h wo B A _ B'l . A - Yh Ah 8 ¢
h A ', <81 >Y AL BT S h A " Y v ' Q. tow Y , Vo~
N TR N 'IQWZ :V<"‘,{h:>'¢\‘Nz hAY
h/\_‘_>'C’Vj_‘aﬁ\\;v{\[lE‘Aﬁ:“f‘bhﬁ"_"v‘CWIZ h'/\_=¢h_h‘<_=
¢ h >h <h ¢ ¥ qSingabetal,, 2006) h * & *

I 7l pseudacorug’ . 8 ° L. Tt ohAah T o ey h TMZn ¢ h°
T, MRSAMMVSSA T ¢ T T T T hAt T > hA T T Lhd

T 83 h A7 <" O 8 ¢ . < pselidachrug ¢ 4 <y ms  haA_ t>" ¢ Tj h
rh < ~h B DN Yi h e m ot B A YAt B @A St hh
B¢, <’ >h _h h h B I phs Y Y Y'Y Zh <" A(Sidgabetdl. . h 0 ®
2016) >h <h ¢ AT 1+ 7 h B¢, <7 >h 7| s, <<
pseudacorus v ' T <7 1 "t ¢ h A w Bjdmphalariaalexardrim ¢ [ h T A L <7 7 > h
, <<, A Wit vhaAoot T BT £+ 7 h h ~s'vhhpn* “h 5 A
<. DT T s T ¢ ht ttht gt w <<, A W s vVh A
o[ / dn DJ>KHSIngabeflk pO®6). - ' A § "I <" 74 " h 7 h w, " ACHEBE <
. _ h |, Pséuflacorus . IR ' Ah A e ot he + 7 R w A h
¢h Gham h ¢ _ ' 77 . A > MIC3,75mp ¢/ mi(Ramtiretal, 2013)

J’h'h{““hcwl ""‘s‘l
B~ _' A hy MR RS awasth o | NARFOSES w. A
‘B'h'B{‘_hC"_'A h/\_‘>|5__"" C"V<VJ">h_VIZ 17
> <. TG wts ¢ h gSihgaberal., 2016) _ ' A T h 7 h g Tt RO fh e
SRR S LSt sy oYY hA A Y T hCL T h <t > vE L AD
R A S L N h “etal, 2022) [ w 7" . h > h* ‘gw "t
w<h ¥ ! ’ 1 h s AhT w A h h - h - v Y < t
v h=~ 1 186 h' & >w hh <<hp Th¥- Y mCrgs ht vy YA bt yelh;

Ve L. _ S hT ¢ YSingabetal,2016).. A T LTS _ A



1. A T i<t T2 A TR T A 1847 >wAh 4 *h )
‘ Thh Tt AriSsintenisth T T st 8T T A L EEASWART TR ‘
“h o hy ¥t h ¢ w]| pseudadorug i

- .

LAMIACEAE
€&’ ' ¢ 7 Lamimcede(labiatag’ A . T _ " T¢h¢ T uw At h LA hat Y, "7 LA
>wA “hs S <hppb Aas WA’ ¢ h* TE WO BT B XIATOAAN
> B U h<,_5" YU O Y 0 wamialegn (I_"’I' C_vhJVN'/\IB'_h:A'IB‘,{_'"/\ Bvieh T < _
< 0N T T Wi < B L T T hh fh L L. P R L
[ 8 > h 1 U AR "™ A s ¢ ht M h~ , >h ¥ h <« <h ¢
"4'_'b_ritanicacp()1_'/\ “JQBQ‘">W/\' >s<w_' v s ¢ - ",
I wA"Y
M Salvia
1 Thymus
1 Stachys
9 Sideritis
1.1.1SALVIA
HSalvias * A h ° o> h < 7Y vamidceaE . 3
“h>AL.AY T L 4o A T T < B @gSalviad8 h Ah > TES
o . Mentlleae™ _ ' A 7 7 “Nepefoitdeadn 8 N A N
T Y < <h IwoA - * AT, hAh , w”~
o7 s T w L > Th YSdlviafficinalis 6 ¢ Tt
,h e st <Y 3 grh T R Tgl <% h ' Salviarbsmarinus
Salvia amplexicaulisam. sak050 oL s A_ "7 <’
Salvia argenteh. SAKO007 Y

Salvia ringer&m. sak043 Rosmarinusofficinalis
Salvia sclareh. sak053 . " - kB Shet! Fotor v ‘o
{ PWRh <o RS N TgALVIA AMPLEXICAL
Jh<hs g, " sS"s n CCh ChA e S AT < S LAM.
ToB " ve , ., v w - v Y W - Yt ! h
cnn {gEsIAN_ GO g Cht s s GHpAN
lh B ! _ ¥ . 1w AT L _ "'h ""_" N h‘y“’J/\C_BhC" s

m' hi wASaja I T _hAter" Ch R hoy
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SALVIRINGENS SM.

wh * " <8’ Plantae

1‘AV>"_ BJJB"“

B>~ _hv’ ntv .o <

Jhv' Lamiales

' ¢ T 1WA Lamiaceae

mw A~ Salvia

rY ", <Y1 *¢h [ h”h¢ + 7t ©Ch

Salviasclasldas = . > . ' . AT 4. _ ' J<h® o ¢ht . <<h
-~ S v g AN s AT E T Y <h MAE S 7 ¢ R h > B
j’hC_'h >B _| ’l{l/\| ;,Vlh ‘_h ;B’<I¢ uJAll A4
Sk 1 h <! B~ h 2" Sh @ ' hw' , >h ¢ ¢ h h " sh¢s v

- 7 ' https:// www.greekfloragr/ el/ flowerg0509/Salviasclarea

Salviaamplexicaulisf =~ " ¢ s ' _ h° 1t h T < 8w ¥ ST .

Luh<(.‘h/\'¢" LB A Y ¢ ht _- jV'B‘B’Jijf'hC‘" ‘[v‘,c
<B ' >_AB "> Y B 'BAAh T GRS YhsC pE Yy AST Q"
TSN, << T O AR AT T e R s Yo gh o e
Hn w.m®h'n ~<h_ “embcygf " wh " .ph_"¢° ' , <<.>h h=~
LR <74 LTt ., <<h h=oh < TR AT BT I S>h
wo, o TN 1T <Y s>, h Ny T AT hE <R TR W h Y <h [ h oS58 A
] "‘_50rcm""‘h“’_5<",/\'_"h<"hhw"/\'_>"h/\_h{h'/\" , B ' >B AN B
Y BTUAT AT L o>h v 6 YO Sh< ¢ S Tt oh

-
1

> th_tp§://,gmplI‘iswéterliIiegr/SaIvigampiexicaulis

Salviaargentdlap * v _ " " "~ Y < s _ " T 'h >s L " hC<chy" T S>SWwAY ]
T [h ., <<h BT ARY  hT<h o >hCT >t hyoow, Y A >
<™ 4" A , "X Sh< >>wAaHh > B B ¢ A LANT L ¢ ht J
¥ ,B<’I5A|T'“i§<' ,"B‘iw > B A "hIS\/"h>/\{5‘ ”h", sh>AA h>'h <hh
I'ﬁé<h1“>-WA' h{B/\.i_ll _’TL,__" ﬁ-yh'h/_\“i"h>’5_t<_’ﬂn
j h¢ th >tc¢c whoom Cth >80 YA Sh< Ch@ oy _s,h
_ ’;BI"Cth"Ihﬁ‘lW/\H_CD l" h A, 15’<"l B> Ah? 1 - 8 ~ h
>h ¢ s h = " (http®// phytologiablégspoteory2088/07/salviaargentea
[.html)

G._ T L y¥s hE Y <k
Salviasclardar ¢ h ARGEMS¥'. © A B A _ """t 00 =~ _h_te¢h =~
GnTomi _ T AT<I ST httwctYw<htt 09 [T0<
oo h ot e e Y 8T > 8 AT chotfieholo<H ZAnhyZ:T0 R " O MT 2 p dil: O
<TAB<h®CY Yywt Chto@ CLrthah'<¥ h ¢ h S oow, B " h Ah
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https://www.greekflora.gr/el/flowers/0509/Salvia-sclarea

Yuceetabd H nmn 01 hfw ~~=®e, * S>¢<h * ° h *¢Ch Ch- -

B> Y 7 8 A h Y .Y A h = 1 *h Y w * t C<'$
Y8 4 h Y S ! I, 0 7K SSw Y YA "BCC K, <¢ h " ¢ h
ht Cw L Burt2804)) . A0
rlC ! h - h - ! ' ¢ h A * h ' ¢ h wyg X_ A8 "h A" ., AB

(Ondeetal.,2022):

Protocatechuic acid Miquelianin
Chlorogenic acid Luteolin
Protocatechuic aldehyde Genistin
Caffeic acid Cosmosiin
Vanillin Astragalin
p-Coumaric acid Quercetin
Salicylic acid Naringenin
Cyranoside Genistein
Apigenin Chrysin
Acacetin
Salviamplexicaulisi . & * J "~ s " st Tt w st OO k8 DEACARATT
P e e S h T YO h W AL 2 g WAC'WT_ AlimpB A etal
(201530W45‘VB'_'_Vh"w""w<h'v_v‘>h¢54v/\‘Cv'is’J>
h ' Y, <<BEA’ T DS GmUShECWALEA < Ot | h - _h
hAat LA f s Cchrew  ssAL" 8, h CONTE AYLIAOSOEE @ HAMT O
Caffeic acid Apigenin
Rosmarinic acid I LIA 3 SEdlugoside
Flavones Apigenin50-3f dzO2 & A RSO | LI
glucosidea
Luteolin Luteolin 50-glucosidea GenkwaninG
glucosidea
Genkwanirb-O-0 ecGmalonylglucoside) DSy 1 ¢ I-&dlugoside
Flavones Apigenin Apigenin 50-glucosidea
Kaempferol 33-6 cGY | £ 2 y & f 3 @ Kaempferol 10-rhamnosidea
glucoside

Kaempferol 30-6 ¢Gl OS i A £ 3 £-@zO Kaempferol 3>-rhamnosidea
rhamnosidea ¥O-rhamnoside

Kaempferol 300 ¢cGl OS G A f 3 £QzO Kaempferolh 3 £ dzO-@-thamRdSiten
rhamnosidea

Kaempferolh 3 f dzO-@-#hdmRdSiHer Kaempferol 3D-rhamnoside

Kaempferol 30-6 cGY | £ 2 y & f 3 f-Ql. Rutin

glucoside

Coumarin Hyperoside

Salviaargentda: 14-Hydroxya-humulene (40,1%)

haha AL v s, Yo c v shily ] 38kimenthatrieriet w © Y 8 <h
(12,1%), globulol (7,4%) ¢ Mb-sesquiphellandrene (5.8%). (5,8%).

BAh 1 AL 78T Tritfiatontan€d,9% ¢ h 14,1%), heptacosanés,4% ¢ " '10,5%),
hentriacontan€8,3%° h10,9%)tetradecana8,4%° N10,2%) hmethyldotriacontané€’,9%
Ch976%), .ABC. <" >h A B~ B <hhCA N wrth Chhy | B A <,

~
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MYy Spia0 hahypa, b Chp 50 hs €0,0 A<t A.SA TS BAIT AT < ThE L
- e Cohor ksh tws Y N PORSEXSHEI E O WARAAD X 81
hAt ¢ hA” A8 5 “h~  A”QB' S ¢¥ Bh-wabkhgFs ' bBAAKS
I hegt € v oy ¢h hahi ,1*¢h ~hEC¢,h’ hg
l_u‘ V<Y1 " O w 1~ h Y ot
[ 1 ) h hat , 1o " 1 “h Y 8 “;_/\{’B B Y 1 B A_ AD>EHE hj ¥ <" _
C<<hSavigl S, h ATy T AL h T s WL A YT Y fAlmpE, L
etal., 2014, 2018 BenFarhatetaJ20149> hA_ " 7 7 << hAlirgpgd ‘etal) 201%; ¢ " o}
Fioreetal, 2006; Kontogiannietab > HAMOU X Dulge&Hacioglyi ~ 1 * h ¢ " ¢
2008y A _ ' A 7 7 sOthanetal,” 2012f A6, <4 3> MY Yo v Tt 0 €
¢ h ¥ Y Rontbgianniedld 'Y ¢ " HAMOU ¢ d<~
qh!£h>—vrv h/\/\h‘B T /\+ ,—(‘h/\v)) \[qv)—|lv‘
Ches<s A_"C_o A" ALY 7" VS A 77,7 >0 A
[h - hy ¥ " how Lo N gt
1_' ,‘_"‘5 h‘B’hwz<h_""’ 5‘(.“’*”<<h‘>>jhh A¢Bl’>_‘v1n"' S_“’" _h “
officinalid®> . = ' > "> """ Y A _h* o th A T HhTECh L <E >
_v \_'r1>'hl_—v<ch/\Z 1 ' h ~ st >WAV‘I BVB‘{‘¢B‘>W/\V‘
, h ¢ s> <Y X > T ERT AN ST RAT IW AL AT O TvwY o3
,<hjV/\Vbl{__K<‘¢‘ZT¢VYJ1V:/_\5Ih_AVh<,<5W"‘Bj)'ﬁ‘<3"‘1_:¢qlwl {,
h A 'VVB".{D/\",¢<V\BJ>V/\_{B ¢ h h A ‘(.‘h,C'/\"J'/\"
Jhot Yt Y A sh Y T YO h A B YT T h Y (Kllimarfiséta) 4 b
2022HS ifficinalig * h ' w8 ¢ L >Y AT 1 7 h 2 h T A o nrko>
v " . h -y t o, 0B >y B h * S B ¢ Y ehol ' Sk ACHET®T Y QN oh
Lo, T h o
1.2.2. THYMUS
7 ! Phymus(Lamiaceq),” ¢ ~ ' w. 8 " " BVYEHdNMN sHPpN TP oc 778’
R Y o S A <> B ' rs > "1 Yy ' 1
(o h t 1 u,.lv Bt V{ -(I! ’q‘ﬂl [13,-'3 cm‘z;(LTetél,W\v
2019)
Td» + Thymuslongicauld Presl N . & ' ° " >h A ° Ch' 57A
w, B "B B A' B, B G BAT_Y ' . ~
~ ) N _"P’C‘h' t ) t J t v < v t ¢ w t { t ) (Azazetal_ . A B < h . /
2004) THYMUSLONGICAU
1.' A ~hoY th s> <cw t 0 h ¥ 7 1 > h Thymuslohgicaulis® ~ LT
ul“ h A" ¢ ¢ h h h v '
m*' h  _ ThymuslengicaulizPresl i h At ¢ *¢yh A hv' 8’ Ab
yh ™ "<~ Plantae
1‘/\">"_hv’h BJJB' - B >
g>" _hv’'h neey o o<"mL YA
Jhv' Lamiales
B9 1 wAB " h Lamiaceae
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[(Tzakouetal 2011):

a-thujene linaloolcamphorborneol
a-pinene terpinen4-01
camphene a-terpineol
sabinene methylthymol
Myrcene nerollinalylacetate
a-phellandrene geraniol
a-terpinene geranialoffenchylacetatethymol
limonene carvacrol
ocimene a-terpinylacetate
1,8-cineole thymylacetate
yterpinene geranylacetate
cissabinene p-caryophyllenechumulene
hydratetranslinalooloxidé p-sesquiphellandrene
nerolidol
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mw A~ Thymus |
n’+- . { tongicaulis |
(>, <> 1 "¢h ,h~h¢ * 7t ©¢h
Thymuslongicaulig =~ < 8 _ W oo T T . Uo>.hho T hnaggforming, 0 A s T
> >h¢ " *hy > hA“ ' >SwAaAhTS _5¢|3>hr_1'<§'h"yv/\“'|1\_l_1h\‘/‘<h
Ba“ " >waA~ ' jo<hpn TOYS 8 UESVChW S s T o< T w >
U, << h B <<<"51“‘V_5"¢4h"_12m'¢ Ch ™ . ._ <nf‘Z_p YYHZ j < B jrh T Yot
¢ hsS < B * h s - ', h A" h 3 ¢h<‘b>>w7\'*h ‘W.7(w<.h_lwé‘vh‘Tru{)‘v.‘().
AT, ¢CY¢ ¢ A, "hy “~hAth h,Ah ¢ ~t Ah
E _hove hat ' h &° Ah ‘D[ MACE A E “q)<<r'hhb/<_v‘4s¢"‘h4l-_' >n e
36 mm. ~h* " AYC OO AT wr 3 EOAMTLT Lo >h T oA R h =
Ch< >SBWA < MR SSY W7 was” "d.A"A" 7 LA A LT >
his AL 8" 1 a8, AR S RAC T h o A” R 0<' <!
>-) >" “6;2mmBanolucckDoming 2014)
U‘_"*_'r;us_’hrj"<’_sl

B w B A B B~ 'S¢ B A " _ANYA h = Yh =~ A" 8 g AB hh* €w~” ®h
_B'_W/\"h‘ZhIW<¢BV"_<BB/\i B W_'B Z“Qh_' I,Fl‘;\"<'¢ﬁ1 ‘hl
V'Jh/\'QW‘ t;_/\_‘s'llz ,<?1j"/\lvls'{'"zz _hh‘/\<h/\5,ll‘£'/(’"q"h‘/\
YVwh WAC BT T Y s <8 Y (jetdl,2009) T A _h <t a8 Y
A/\h <GCMS"‘h“W’w:’B'B <,{"’,lw"/\"i5""‘,|_'V',{'"h>,'VB"B¢_"“C'_.{/\’B"/\
- (9961%_“ A“<)¢(Sarllmrkdmetal 2010)5';‘>‘¢Wcﬂ/\_‘5',
B""/\W/\> <p'¢¢f>‘W/\“’" 1 ’ * 'C(Z‘VBO%Z‘?BS%h"'BI_"‘B
19,38%, LN |5‘VladlmHKneﬂéwc@tal.,(2012)
hv'".h'/\J"“’/\C‘h_B"hM_'>'C"’tj“‘ﬁ‘\lﬂ""{"‘r_‘htz{h""
Longlcaull's _ /\r'v,h_"_hv_‘h‘_v_vt""Ch/\“/\v<(¢(99%)h'h/\_h>’
Chotrt st g (46,3%)
" h A "C’"B/\_W“Bh‘{"ﬂ‘h"‘ '5",Ih/\h<1h>5_'/\'5"
AAR T R = YRy g Ch S /\“"“"/\h (H&tlf)llbrahlmleta12013)
1 JC““"I>WT\hS}'mU$|dthCB.Uﬂ’SA1 IAhA'L/\B LB YW < h



ne . ' h-" _h- “¢h > h_*¢hw, Y AhRggnarimicacidt s 0 ¢ h ot v
Caffeicacid Luteolin7- rut|n03|de Luteolin7- gluc05|de Apigenin7-glucoside(Raudoneeta)
2017).
w‘“<“1'¢w|1’h‘5'l
B')h'>h¢"<vl'QWIW'B‘/\BIh_"‘;h<’__"‘/\'_f{_th“<’
“htw oY oAl 7 R S hihvitrd® dnlvivg ¢ - AL T h SEsah > h AT Sw AL A
ha "> ¢ "] "he_AZhaA " T ve ¢ _AZ ha  ° €
ha_ <83 > AL L o AZh R @ux'h AT C o AdBA S A8 A0Y Y 0 LAY
ha "0t hjp 0 ¢ (hidal,2049) 8 <>" A" " € _ A
s A h, Y h " AhA_*>TCCTYj Cher A v ht o>~
¢h A . N7 13 A S Haemapldlusinfluenzae Nelsserlamenlngltldes Saureus
SreptococcuspneumonlaeStreptococcuspyoger?egcand|dalb|can$KnEQV|o > Kosaleg
2012)f w <7 ' o> < X . feL s ot THymus T L
h/\hJ/\+”‘ 'CBW/\h '5\4"'h‘,wfl\s>h h/\_‘jh¢_' '4'h<.‘"l
(Kn@dlo&KosalepZOlZ)
[h o hy Yt how 7
[h h = v T s wseht “h“hy4~ " hoh ""'>v'-v=v,,\ h ot
te T h hah - As ° " C_ A Tl <t >h LAY o> <h >
- s Y5 S YA <htsY ¥y i".hs ¢ Yo 'y h s >h ~
" i_“'<‘ ¢ , <wWlJ4 >h h ~ph "< B ST v‘5¢+_/\/\"_4 "Yh> hh, "Yh S A ¢
:<'11_/{¢\ B ‘_" ‘B_"IB’_h"B‘_B'JB_'-Q'_J'h A ¢
>V-V'5’_h' Ch R _"A" ~“h{hYBA'BC"h @' AsYy" ¢
LTt sY Tyt A Y >EYSwW, . AIZUThY A TUSE LB C4htThe T ChY b ¢
> ", "' (Lietal, 2019)¢ Vv '
lh ’J‘W/ﬁI‘W‘V A 5)m"'>""'_‘5"‘55_’hh2‘5"_h' /\B)""."_/\ N L
AB T gt 4hZZAB‘,”“’<_“’>.\/>'Ch"\“‘>“_‘“_“1hAsD AN
1 ‘<'lez ¢ h* J‘hw(.‘}/_'ts"b?lhcp/\B)\b,s‘:_wl“" fl s A h ¢
TYTATSw T &t @w T A>T Y A Ah LT s T T R
h/\|5'<>‘z"C'Ch_h‘h"h":‘/\‘_$§.“"’2'_‘C'Gh'{‘BJB _'C'q)rl’/\
! ')“’_‘Fu W/\V‘IWLV‘/\ BJ"Bh'.IJ‘_B/\_h”CCWBI’h',{"J'B_"h_Bqlh‘ - 7t
. T YA 0 TThMMlgaris 2T TS T T YTt h st hw TR A S B R
_ ¢ (Lietal, 2019)
1.2.3. STACHYS
1Stachyls>5 T Y  onn 84 T haoY NI SeSial
o TT T e waAstoh [ FYA2ARSIS . 9 h = _h
.8 <h Aamiaceag/o” < 8 _ " | T B0emx - > hy
A ) B <<y "~ " ChHhY T4 L it LA
‘_I:h'é’_ h > " h)d & hAaA">", " h ¢ h* ' " 1A
wo, SN 1T _ws> T o
A 1t >sw At SStachystyrhphaea ' < W . B0

Plantae
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-l‘/\">"_hv’h BJJB"“5’>
K> _hwv’'h ntev o o<"L A
Jhv' Lamiales
BT 1 wWAB“h Lamiaceae
mw A~ Stachys
n"+° S tymphaea

r> ", Y <Y1 " ¢Ch [ h h ¢ v 7 *' ¢ h
Stachystymphada® v . >h -+ 8.,  O7 <y s CMp € <¥ T4 LA >
hn. , << oA Tt oy Fharw Y s hayt h At T T DAL
6 "puq> FRoCy RDMLST T L T ATA R
m'.ll:(p/\vs "m B vt _ 7 ' h 4h"¢_‘7\h§1"_<hf15<‘/\thj"hsz>G
>" ¢ s N . N> EI400HM > @ T A CrEABTUGT tE
A _J'_hh k) h3zoem Cyh <€ b, A" CStridetal, 2@20)

U‘_“l:ry{hh “<’_5I
[~ ht ¢ow” v~ wWe<h Y ST T kWA Y JEwS O s T w R AN
h At L A6 A _h B Cho = SYx< 8 “hwakh' gmy I s
VV\JV/\+>W/\V' ‘5‘("_5"5/\[1‘/@_‘"115 Hh'q—UéhﬁAp'[vOE:EOEQET 0
e T, o<W AT T OMeXTER0 0 S hse T hT T Ths TN WA T TG y Y offz o
8 < h (Salmaketal.,2012).
ne . ' h - h w ¥ w, > A h~Y>YaA,*" s’ ¢ h ¢ Vo B v "
B¢, <" >h Y
Harpagide

Verbascoside

stachysoside

chlorogenicacid
7-{[2-O-(6-O-acetytb-d-allopyranosyHp-d-glucopyranosyl]loxy§,8-dihydroxy
2-(4-methoxyphenyMH1-benzopyrard-one
7-{[2-O-(6-O-acetytb-d-allopyranosyHp-d-glucopyranosyl]loxy§,8-dihydroxy
2-(4-hydroxyphenyh4H-1-benzopyrarm-one

7-[(6-O-acetyt2-O-b-d-allopyranosyb-d-glucopyranosyl)oxy,8-dihy- droxy
2-(3-hydroxy4-methoxyphenyH-1-benzopyrard-one

7-[(6-O-acetyt2-O-b-d-allopyranosyb-d-glucopyranosyl)oxy,8-dihy- droxy
2-(3-hydroxy4-methoxyphenyH-1-benzopyrard-one

[ Tchlorogenicaci#t . & © i “s st w A A EwISAORIR GOGA N AT <" €
W‘V<VJ‘ QWI ,] - h Y B!

J LT G fchygu?wu\ <- AT A LT h e (Khanawe'tal AL <B

HAnpT {ll-fu Al SGFt®X wnnnOxX ©h _h b o ow

W2 @3 y2@A0SGFt ®X wnnnoz hAEthﬁ'ﬁ:f/‘\‘E"‘o!‘!{)\N‘HKEVF

T <7 o{ibdlrYNGRESES>SIE DS Mo DS ¥ O <, " Cw

¢ ht [ - -

,h " > " vy h * Y-t ¢ h B h AY © w <'qu)r1‘
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h/\'B<>'/\"CWIz h A > ' - ‘?le (.‘h'h'(sajmakiIZ{‘v
etal.,2012).

J’h’h{"“h¢w Lo st
['J,‘_,"I<"I ‘5"5¢_'¢'_'_hll_v‘l B 415\_5’5‘_5
A Y\ BT w ., * _ ' ASalméakiete) 2012) * h ¢ " " s " h "
lhh,57">h_StaChy5‘,’tl’>'y"/\_h‘ 1 ' h _' 8 h - 8’ h _"‘
B, 87 Ch T WA hAC A T L (GorenétaPE . -mAMMO @ pgrds > h A h o
ha_ "~ 7“8 _"¢' 5 wpaha T h>*>h ¥ 5 j > u ., tgh
Ih ¥Stachys. ~ '~ * >~ " Y A _h . ., _ v cn R’ >hc¢h ¢ h ¢t
BAah _~ <’ nh oMt h, et >iStadhgsE ,h > Yy Y A h 1t oh o ‘g
{w’>h_"l " <h>jh/\"/\_h' 5‘+_5"Ch 1 h _' ‘_">h
rl)h’>'y5_h‘ 5""Iz Bv,_s"Ch “' _' > (.‘h_
hn "> 7t CON ™ Ay Cda™>ihm’ Ah ! . ha ©>r - ¢
Cht o ohtY s e S >t~ " hktw . s Y T4 oo
YA 8 w A h ,<‘\_yh/\‘ _“\‘ _i\/\hl'lﬁ“,v‘vtlib‘l_'"i"o
8 ,h " >"ys ht B v, 87" Chwiy 7 ">h ' SN AN LA >SS A O
<¢ 7 T ABinIZ oYpZ W J T Al B>yl o " 187 ht B -
AL h oY e @

1.2.4. SDERITIS

n’ +' _ 7 Sidertigppd” _ ' T T w habiatd® @ B U< PAATTUTA 44 h Ah -~
> AT s " R N L L S A T I
1" he<chyp P >waA” 3 h™Yv <, >WAY
AT LY [, <<h T T " >h <
hoA B> Ah B " >h = " " h 5 <|s‘(.‘
JWAS’|dIeriti§5"<h>jh/\5‘ "_BH’B’J:'q]n
h h B> Ah B " otoh ¢ h h h s "
n<<hih sRAMNA _J‘Ah."__“‘“j‘“/\_m‘“h,‘
4o 7y oA hah™ v' _ 8
T LW ¢ h ¢ L tTalThathy h 5
o " o - w“’s’“‘ B 'c"'vSIrDERI_TIéMVONTANZLh' 7
.h~hg v > Cog o B> Ah : : " <h Ah -
B . >80 >0 h < 87T A MDD nn >w " L, A s~
- v _ B “ h 8Sideritis _5""‘ jJ‘W_/\'/\VQ""I'/\>/\H5I hji=” h , _ 1 B ‘ - B
B > A D h/\‘Bﬁ‘_‘Ch ‘_‘/\ v' h >’ h ¢ h ‘_t.‘h>l<w. ¢
B> Ah Y
9 Sideritisathoqw*‘ )
1 Sideritisscardicgs < . >)" 7 |
1 Sideritsraeserif M © A Rh) T
9 Sideritisclandestingd " | 1 ¥ _ 7 |
1 Sideritiseuboea ni ~ " h o ¢ h°
9 Sideritissyriaca = " _ ' 0
[ K¢, <’ > >h _h ¢ h _h - Siderittg  'Ah¥ TH YR T hWw’*RhAW<h
< ', ' -~ ' B C tc ' h ¥ B , <hj YaAYs " "
{5’¢AV‘AI o w7 A h)\_A‘_,'IQBFﬁ“;I\':h'¢Z fRAN<h'A_ " CWVE
1. A “hoT ot s cw _ 7 4 8 7 ISiéritiMontanaL ¥ T " <w . " O "
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w“ h At ¢ ¢ h h h v !

K ° MendozaHeuer (1977) 4 ' h > 8 h A T PwoAT oo o 4
SideritiS h ‘Leucopha® [~ - h =Y <’ ht h - W s T
. dzZNBAR2NFFAFE _° 9YLISR20fSk+ ¢h: " {ARSNRGAAZ
{lhAW>VA_hl ‘B l<| _l LLI"Blh B”l(l‘llz _IA le’l
' rw > BAh “ <8 3 s8N 3 h""s™ 8 <®3hhs  h-~ ] NB
9YLJSR20ESZLJ Aa ¢hv _ al NNHzo A | & (i NHzY s ST 4t hoav
LrhoL s s s T s h T A c2OI2) h Tt > o<W
m*' h  _ Sidefitimontana' I T _h A ¢ ¢h A hv' 87 Ah"Y
wh* " <" Plantae
1. A">" _hv’h Tracheophytes
B>" _hv’'h Angiosperms
[hv Lamiales
B' ¢ wABh Lamiaceae
mw A~ Sideritis
n'+° S. nontana
r> 7, "< 1 v ¢Ch ,h ~hg¢ v o ‘¢ h
{7 . Sideritimmontand. W . & ° h= < "SSP TR T ch g T wWAY < <h
<TU L TESLTE U RTU AN, RTE>hgR T <Y Y A _ht T hogh”
8>, h A’y " A ht h = AN BT <t T W, IR U BT S
Sk St _ 7t ¢ ht TSP U AT < R gt h L JhOSH Tt hT h 6 A, A
L u>h U AF tathe s h >0 LT ¢hto _h
Chw Tt T wic hut s th g (Wefditti, etal.,2016).
r s hj ¥ <’ B
Sideritimontand:{ h ¢  ~ ' h ™ _* _t ¢ A" germadilrenéDflT1 0423.28%),txdns- _ h

caryophylleng(6.56cm M @y i’ Cadﬁene(? 578.85%),bicyclogermacreng4.1%,11.76%),
limonene(6.31¢8.14%)andtrans i -farneseng(3.56;4.83%) ari@, etald = H simemeL 4 h
pinengVendittietal, 2016)

rl‘.‘ 'I h = '_‘f.‘wl ""C‘h"ul"'w‘u"v‘"/\l h"“o‘“CAV\LI‘BBA_‘B
BC ., <" ' >h (Vendittietal,?OiG): . A

7-{[2-O-(6-O-acetyt -D-allopyranos)H -D-glucopyranosybxy}-5,8-dihydroxy2-(4-
methoxyphenyt 4H-1-benzopyrard-one (1)

7-{[(6-O-acetyt2-O- -D-glucopyranosy -D- allopyranosybxy}-5,8-dihydroxy2-(3-hydroxy
4-methoxyphenyt4H-1-benzopyram-one (2)

chlorogenic acid

methykarbutin

harpagide
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¢ >h”" "¢ " d O0CNIY Il HAMHULOD
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<Y Do @ B8t w ., T A K- "¢ 8 CB _ . xhY Y pTEC
o8’ BT AT T OBAY TEAThT T TIBEC AN B AET t(Erﬁré'efaj;ZOll)

LLI“'<"J‘¢WI 4’h‘|5‘|
B v‘Smontand_tswl‘N‘/\I 1 8 v ¢h<WI h/\_'>"~7'vj
j ho " Ecoli’ KlebS|eIIapneumon|ae aBreus , Bacillusmegaterium, >~ > _ ¢ " _ . A
R I YRAREF I £ 0AOFY®ETL 8/ I>yﬁR'I7\r|Ehpry|tohanJl UI< A
s - 0 ¢S h <" hA_‘ers‘{,_ (S 1 ¢h‘_l A
H pl>s hAa<t ¢ 80, <77 >h 7 ¥ LA “".DPEH"“¢h<B
A _(E'mre@/tat, 20Mm1y:"s
P - ot PR h = " ¢« "¢t A8 Sidefitis h * ~ S8 ° theC A ">Sh” A1 |,
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1.3.1EPILOBIUM

Onagraceae " ¢ “ 4 WA “ hh AT, hA"AE Mvtdles -~ ~ 87 " <h>j has
MYy 1w A" ¢ h cpp B L 'Y ¢ ht o t * A
]w" . r s Y . P = ¢ JhWN\‘I;"S_hW‘L‘hB” ! h -

>Sw ! ‘_'/\ ﬁ‘h_",' (’)_w“u’hl‘W" h ‘w_h
"(.‘__ N _$55'7\B I>>WE\B"IV/\h‘ “w Yot . b (03 h
Ch___ts" 01" <hy "3 ¢h_+ h - ! _ _'/\ 5’(}‘
YU ¢ Y1 wAB Y h s > A h® JEp”ob‘ium" h = ' 1 ¥

EPILOBIUM
ANGUSTIFOLIUM

126



- st

> K <h >j h A” Eamgdstifolium™ = .
https /Iwww.britannicacom plant Onagraceae

l“ JW/\VI B ¢ ~ V‘+‘5’_h' ‘_'/\‘ A - A
h="~"hhhe¢h , & "
Epilobium |
Epilobium angustifoliurn. |
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Rosa arvensisiuds.
Irispseudacorug..
Salvia sp.
Laser trilobungL.) Borkh.
Viola arvensisViurray
Heracleum sphondyliumis. lat.
Smyrnium perfoliatumsubsp.
rotundifolium
Epilobium angustifolium_.
Epilobium parviflorumSchreb.
Epilobiumsp.1
Epilobiumaugustifolium
Verbascunsp. 2
Centaureasalonitana
Centaureagraeca
Centaureap. 1
Centaureap. 2
Teucriumcapitatum

U'lh

o~ K C

0,3598
0,1099
0,2265

0,2775
0,1724
0,2417
0,396

0,203

0,4218
0,4658
0,2576
0,2427
0,3673
0,2529
0,3081
0,3526
0,361

0,543

0,1976
0,1186
0,1819
0,4405
0,4674
0,3761
0,2807
0,3098
0,2539
0,2716
0,3382
0,3059

0,3009
0,4709
0,4347
0,2602
0.4960
0.3203
0.4512
0.2242
0.2270
0.2457
0.4746
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Centaureap.3
Centaureasoltisialis
Centaureacalcitrapa
Centaureasoskasubspsoskae
Centaureap.5
Centaureap.
Aspleniumsententrionale
Violaodorata
Epilobiurnrsp.
Centaureap. 6
Thymusp. 1

Thymusp. 3
Stachystymphaea
Thymusp. 2
Verbascumspeciosum
Rosacaninafolia
Rosacaninaflores
Rosaagrestris folia

0.3026
0.2104
0.2867
0.2303
0.4443
0.2433
0.2506
0.2577
0.3345
0.1954
0.2207
0.2988
0.3739
0.1434
0.3704
0.2584
0.5328
0.5612
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Centaurea calcitrapa
Centaurea cyanus
Centaurea graeca
Centaurea salonitana
Centaurea soltisialis
Cerinthe minok.

Cistus creticus
Cynoglottisbarrelieri
Epilobium angustifoliurn.
Helianthemum nummularium
Helianthemum oelandicum
Heracleum sphondyliums.. lat.
Iris pseudacorus.
Irissintenislanka

Laser triloburtL.) Borkh.
Lithospermursp.

Onosma heterophyli@riseb.
Primula vulgarisiuds.

Rosa arvenslduds.

TPC mg/g extract
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Salvia amplexicauliam.
Salvia argentea.
SalviaingenSm.

Salvia sclareh.
Sideritismontanka.

Smyrnium perfoliaturaubsp.
rotundifolium(Mill.) Bonnier &Layens
Teucrium capitatum

Teucrium chamaedrys
Thymus longicaulPresl
Verbascum blattaria.
Verbascum graecureldr. &Sart. ex Boiss
Viola arvensiMurray
Centaurea soskaabspsoskae
Asplenium septentrionale
Viola odorata

Stachys tymphaea
Verbascum speciosum

Viola odorata

M®PT ZdPNnpoXnac
CANZHMPREMZNY
MNPXHOKRMXZCH
YTEZYNHBNZPM
cnnnpM2ZHN
HoZonNnpNZAPT
MHAN2NH B MZANT
MCY2NORM2ZAN
MC/NT2ZCHBO20p
NMZMHBNZY
NcXoppMZpM
OpP2ZOHBRNZCT
opxon B NAZTM
npxco B nNzZnag
YHX0M B HZANT
ThZyn B HZO®
TpZpnNn B nNXndg
YHZO0oMh B HXZAT

[fB1ipasfayrmap,hifn &R

nf{B1 el
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ne’ 4 >h % INHIBITION
Hnn>3K Yt

Aegonychonpurpurocaeruledm) 84,63
Holub

Anchusellacreti€dill.) Bigazzi, 62,72
Nardi&Selvi

Asplenium ceterath 72,40
Asplenium 42,08
sententrionale

Centaurea 11,80
calcitrapa

Centaurea cyanus 58,91
Centaurea 10,94
graeca

Centaurea salonitana 17,73
Centaurea soltisialis 32,67
Centaurea 18,44
soskaesubspsoskae

Cerinthe minot. 89,42
Cistus creticls 95,05

Cynoglottisbarreligfll.) Vural& 76,90
Kit Tan subsp.

serpentinicoléRech. f.) Vural&

Kit Tan

Epilobium angustifoliurin. 95,16

STDEV

0,92
3,65

0,61
0,75

1,23

1,02
1,96

0,77
1,30
0,52

0,08

0,15
3,37

0,04
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Epilobium parviflorurSchreb. 94,87 0,06

Helianthemum nummulariufln.) 94 58 0,11
Mill.
Helianthemum oelandicu(in) 93,96 1,00

DC. in Lam. & DC.
subspcanun(L.) Bonnier

Heracleum sphondyliumé..lat. 23,07 1,32
Iris pseudacorus. 7,74 1,27
Iris sinteniskanka 39,19 0,73
Laser triloburtL.) Borkh. 9,69 1,16
Onosma heterophyli@riseb. 20,46 2,58
Primula vulgari#iuds. 7,82 0,31
Rosa arvenslduds. 94,81 0,06
Salvia amplexicaulisam. 90,94 0,34
Salvia argentea. 37,94 2,30
Salvia ringer8m. 87,48 1,01
Salvia sclareb. 81,39 1,39
Sideritismontania. 34,26 1,39
Smyrnium perfoliaturaubsp. 10,34 1,69
rotundifolium(Mill.) Bonnier
&Layens
Stachys tymphaea 47,78 0,33
Teucrium capitatum 66,16 1,88
Teucrium chamaedrys 90,87 0,28
Thymus longicaulis Presl 91,06 0,18
Verbascum blattarié. 17,52 0,85
Verbascum graecureldr. 28,87 2,83
&Sart. ex Boiss.
Verbascum speciosum 49,65 5,03
Viola arvensiMurray 17,05 1,90
Viola odorata 65,95 1,14
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18 A Salvia ¢ h Thymus(Lamiaceags >, h A" " h A ¥ ~<w”™ A hv

T, ,haAs _h*  ~hhoh LY

Epilobium angustifolium 266,42 Aegonychonpurpurocaerulei84,14 Epilobium
parviflorum 253,21 Xistus criticus 251,36 Rosa arvensis 204,03 > 8lvia
amplexicauli$97,90 >Helianthemum nummulariuv7,21 Jeucrium chamaedry$68,43
>Cerinthe minat58,19 Thymus longicauli®0,62 Helianthemum
oelandicunsubspcanuni50,63  Salvia  ringeris45,23  Eynoglottisbarreliesubsp.
Serpentinicola27,07
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rotundifolium(Mill.) Bonnier
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Teucrium capitatum
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Thymus longicauls Presl
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Verbascum graecurdeldr. &Sart.
ex Boiss.

Viola arvensiMurray
Centaurea soskaabspsoskae
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Stachys tymphaea
Verbascum speciosum
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TPC mg/g extract
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84,63

62,72
72,40
42,08
11,80
58,91
10,94
17,73
21,12
30,63
30,60
86,32
89,42
95,05
85,25
76,90
95,16
94,87
95,44
94,58
93,96
23,07
7,74
39,19
9,69
20,46
7,82

94,81
90,94
37,94
81,39
22,23

10,34
47,78
91,06
90,03
28,87
49,65
84,63

n
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Helianthemum nummulariufin.) Mill.

Helianthemum oelandicum
Salvia ringenSm

Thymus longicauli€. Presl
Cistuscreticut.

Salvia amplexicaulisam
Salvia sclared..
Aegonychonpurpurocaeruleu(h.)
Cerinthe minorL.

Teucrium chamaedryk.

Rosa arvensisiuds.
Epilobium angustifoliurL.
Epilobium parviflorumSchreb.
Epilobiunsp.

Rosacaninafolia

rne JrEf e BEf ) sRNBYam [ 0 1 @

94,58
93,96
87,48
91,06
95,05
90,94
81,39
84,63
89,42
90,87
94,81
95,16
94,87
94,97
94,03

% INHIBITION
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Rosacaninaflores 94,41
Rosaagrestrisflores 94,03

5_* , h AB h >8 1 h <« ‘S h A ¢ \VAL' S|

Epilobiumangustifoliu(@5,18) ¢ 'Cistusriticud. (95,05.
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{w<"

- s~ ~

"PpPPE 4t hoh o <" Y_hatc©
h =" 8 <w’ N I S R LT
1Yy BFBY
TPC %NHIBITION STDEV

Centaurea sp. 1 oo>xmMc p 21,12 1,36
Centaurea sp. 2 nNHXZyp B 30,63 4,04
Centaurea sp.3 nn>mMMm 5 30,60 1,00
Centaurea sp.4 nnxznc g 23,77 1,92
Centaurea sp.5 MyTZcd®p p 8632 0,57
Centaurea sp. 6 oT2yc B 20,65 0,46
Cynoglossum sp. npXZodpHZZ 3525 2,50
Lithospermum sp. 224F m2Z nn 3523 0,42
Salvia sp. oMZXdoprnx 2223 1,66
Thymus sp.1 ynZdgopHZ 6009 2,65
Thymus sp. 1 MpTXZTO B 90,03 0,51
Thymus sp. 2 MO TXZO0H B/ 90,04 0,43
Thymus sp. 3 MCHZNT § 91,84 0,12
Epilobium sp.1 MOy Zpogp 9544 0,07
Epilobium sp. HNnNnXco B/ 94,97 0,05
Verbascum sp. 2 TpZpp B 4569 4,88
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ABSTRACT

In this thesis, the subject is the phytochemical study of the spé&uiesulaverisubsp
verigrom the area ofPrespa with the aim of isolating and determining the structure of its
secondary metabolites, as well as the qualitative comparison with atpktnbas resulted
from in vitro cultivation in the "Hellenic Agricultural Organization Demetra" in 2020, with the
ultimate goal of assessicgmpare their chemical profiles

The introductory part focuses primarily on the literature review of the geograjdtribution
and botanical characteristics of the family, genus, and species. The drugochemistry of the
genus and its pharmacological actions are also presented.

Then, the experimental part includes the instruments and techniques for detection,
separatiomn and isolation, as well as the determination of the structure of the metabolites by
means of chromatographic and spectroscopic methods.

Specifically, in the course of the phytochemical study of the decoction of wild
Primulaverisubsp veridlowers, sixflavonoids were identified
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Quercetin3-O-neohesperidoside
Quercetin 3glucoside
Isorhamnetin 3jlucoside
Quercetin3-OJ -glucopyranosyd m Mgrglucopyranosyd M Micglucopyranoside
IsorhamnetiA3-O4 -glucopyranosyb m Mixglucopyranosyd m Méegliucopyranoside)
Also five metabolites were identified from thia vitrocultivatedPrimulaverisubspverisThe
flavonoids

1 KaempferoB-O-(2G-rhamnosylrutinosidg Clitorin,

1 o-faethoxyn -fydroxyflavone

1 o Q dihydréxyflavone

1 o-f-@imethoxyflavone

1 o-Q-@-fimethoxyflavone
Finally, in the decoctions of the species (wild Bnditro cultured), the total phenolic load
was determined by the Folibiocalteau method, and it was assessed as quite high, especially
in the plant of wild origin. The same decoctions were tested for antioxidant activity (DPPH),
which in proportion to the phenial load was quite high in wiRfimulaverisubspveris
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) doUbeshald GUe oy3ed Primula
P. veris (9) Myricetin (Apekt al, 2017)
(10)Gossypetine
(11)Catechin
-.CF"‘*-\.r_.-' '-..L.T ¢¢ana
| |
-u.lf"':-:,.-* *r”"*“a--*‘*‘*- 'mr.c’hi,ﬁ . -*Lm-s-" T
Hhﬁ%f.—ﬂ ﬁ-‘:,_.:'__.-!-«.hrjh i e iy
: ] 10 11

i) OGaUbesceUfimalad Us

oy3a6d

P. albenensis

(16)flavone

(Colombocet al,,

2017; Colombet al.,

(17) H -OHflavone 2014; Elsest al,
(22) 0 -OMeflavone 2016; Valant
Vetscherat al.,
(24)o Q-di@Meflavone 2009b)
(31)n -QHflavone
(54)n -Q-(b-glucopyranosyfp Gydroxyflavone
P. auricula (16) flavone (Colomboet al.,

(17) H-QHflavone

(23)o0 Q-di@H#avone

(24)o0 Q-dioMEflavone

(31) n -QHflavone

(32) p -QHflavone (primuletin)
(33)p =-di@MHflavone
(38)5,8-diOHflavone (Primentin)

(55) 20 -hydroxyflavone 7O-b-glucopyranoside
(Macrophylloside)

(56) Isorhamnetin 30-b-glucopyranosy(1A 2)

2017; Ctombo, et
al., 2014; Elset al,,
2016; Ficeet al.,
2007; Valant
Vetscherat al.,
2009b)
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gentiobioside

(57)Quercetin 30-b-glucopyranosyl
(1A 2)gentiobioside

P. daonensis

(58) Isorhamnetin 30-b-glucopyranoside
(59) Isorhamnetin 30-neochesperidoside

(60) Isorhamnetin 30-[(2-O-a-rthamnopyranosyl
6-O-b-glucopyranosyip-glucopyranoside]

(61) Quercetin 30-neochesperidoside

(62) Tamarixin (Tamarixetin-G-b-
glucopyranoside)

(Colomboet al.,
2017; Ficeet al.,
2007)

P. denticulata

(50)5-hydroxyflavone
(51)H -hydroxyflavone
(52)5,8 dihydroxyflavone

(53)p Z-dihydroxyflavone

(Tokaloet al., 2004)

P. elatior

(20) H Q-dipMEflavone

(22) o -QMeflavone

(24)0 Q-di@Meflavone

(25) 0 -QH n Qqi@Meflavone
(26)0 -QH n QMeiDioxflavone
(28) 0 Q X +riONIeflafone

(30) o Q-HipHDNK -QMeflavone
(36) p Z ¢ = np@rfa®OMeflavéne

(79) n @nethoxy kaempfereB-O-b-
glucuronopyranoside

(80) Kaempferol3-O-b-glucuronopyranoside
(astragalin)

(81) Quercetin3-0O-b-glucuronopyranoside

(82) Quercetin 30-b-glucopyranoside
(Isoquerecitrin)

(58) Isorhamnetin 30-b-glucopyranoside

(83) Isorhamnetin 30-rutinoside

(Budzianowsket al.,
2007.; Colombet
al., 2017:Mostafaet
al., 2014;
PetitieanFreyteet al.,
1993;Valant
Vetscherat al,
2009)




(84) Kaempferol 30-rutinoside

(65) Quercetin 30-a-rhamnopyranosy(1A 6)-b-
glucopyranoside (QuercetinG-rutinoside)
(Rutin)

(92) Quercetin 30-beta-D-galactopyranoside
(hyperoside)

P. farinosa

(16) flavone

(17) H-QHflavone

(23)o Q-di@HBavone
(29)3,5diOHflavone

(31) n -QHflavone

(32) p -QHflavone (primuletin)
(33)p Z-di@Mflavone
(38)5,8-diOHflavone (Primentin)

(72) o -(b-galactopyranosyij Q
hydroxyflavone

(73) Kaempferol 30-a-rhamnopyranosy{1A 3)-
O-{[a-rhamnopyranosy{1A 6)]-O-b-
galactopyranoside

(74) Kaempferol 30-a-rhamnopyranosy(1A 3)-
O-{[a-rhamnopyranosy{1A 6)]-O-b-
glucopyranoside

(75) Kaempferol 30-0 H &-d-©-&
rhamnopyranosyHp-glucopyranoside (Clitorin)

(Colomboet al.,
2014, 247,
Colomboet al.,
2014; Valant
Vetscherat al.,
2009)

P. frondosa

(16) flavone
(17) H-QHflavone
(32) p -QHflavone (primuletin)

(33) p Z-di@Hflavone

(Colomboet al.,
2017; Valant
Vetscherat al.,
2009)

P. glaucescens

(16) flavone
(21)H -OH p -OAcflavone
(32)p -QHflavone (primuletin)

(38)5,8-diOHflavone (Primentin)

(Colombo et al.,
2017; Bhutieet al.,
2012; Elseat al.,
2016)




P. glutinosa (13)H Q-BiOHichalcone (Colombocet al.,
_ 2017; Bhutieet al.,
(15)H Q ZtriGHEh@alcone 2013 Elsest al.
(32) p -QHflavone (primuletin) 2016)
P. helleri (16) flavone (Colombocet al.,2014,
2017; Valant
(17) w-QHflavone Vetscherat al.,
(18) H-OMeflavone 2009)
(19) H Q-diPHAavone
(31)n -QHflavone
(32)p -QHflavone (primuletin)
(33)p Z-di@Mflavone
(34) 5-OHH -OMeflavone
(37) 5,7-diOHflavone (Chrysin)
(38) 5,8-diOHflavone colombo (Primentin)
(41) 7,8-diOHflavone
P. hirsuta (16) flavone (Colomboet al.,
2017;
(18)H -QMeflavone
Bhutiaet al., 2012;
(21) H-QH p -OAcflavone Elseet al., 2016;Fico
(38)5,8-diOHflavone (Primentin) etal, 2009
(44) Apigenin
(45) Apigenin "Me
(46) Kaempferol
(47)Kaempferol Ve
(48)Naringerin
(63) Kaempferol 30-a-rhamnopyranosy(1A 2)-
b-glucopyranoside (KaempferolG-
neohesperidoside)
(64) Kaempferol 30-a-rhamnopyranosy(1A 2)-
O-b-xylopyranosyb-glucopranoside
P. latifolia (16) flavone (Colomboet al.,

(18) H -QMeflavone

2017;Colomboet
al.,2014Elseet al.,




(21)H -OQH p -OAcflavone 2016)
(22) 0 -OMeflavone
(38)5,8-diOHflavone (Primentin)
(63) Kaempferol 30-a-rhamnopyranosy(1A 2)-
b-glucopyranoside (KaempferolG
neohesperidoside)
(65) Quercetin 30-a-rhamnopyranosy(1A 6)-b-
glucopyranoside (QuercetinG-rutinoside)
(Rutin)
P. marginata | (16) flavone (Colombcet al.,
2017; Bhutieet al.,
(17) H-QHflavone 2013 Elsest al.
(32) p -QHflavone (primuletin) 2016)
(38)5,8-diOHflavone (Primentin)
P. minima (16) flavone (Colombeet al.,
2017; Elsest al.,
(21)H -QH p -QAcflavone 2016)
(32) p -QHflavone (primuletin)
(38) 5,8-diOHflavone (Primentin)
P. nutans (13) H Q-EiOHichalcone (Colomboet al.,
2017; Valant
(16) flavone Vetscherat al.,
(17) H-QHflavone 2009)
(18) H -OMeflavone
(19) H Q-diPHAavone
(23)0 Q-di@Hdavone
(32) p -QHflavone (primuletin)
P. palinuri (12)H Q-HIOH chalcone (Colomboet al.,

(13)H Q-BHiOHichalcone
(140 -OHQ-OMechalcone
(16) flavone

(17)H -QHflavone

(18)H -OMeflavone

2017; Bhutieet al.,
2013; linumat al.,
2006)




(19)H Q-dipHBavone

(21)H -QH p -QAcflavone
(32) p -QHflavone (primuletin)
(33)p Z-di@Mflavone

(39) p Z ytiEOHAVONe

(42) y Z-diQHflavone

(43) y Z H-tdQHblaonep -Benzoate

P. spectabilis

(40) T Z ot} CMequercetin

(66) Apigenin 6Ga-arabinofuranoside
(67) Apigenin 6,&i-Gb-glucopyranoside
(68) Kaempferol 8Cb-glucopyranoside

(69) Luteolin #ZO-a-arabinofuranosyB-Cb-
glucopyranoside

(70) Quercetin 30-gentiobioside

(71) Quercetin 30-sophoroside

(Colomboet al.,
2017; Vitalinet al.,
2011)

P. veris

(16) flavone

(17) H-QHflavone

(20) H Q-diPMEflavone

(22) 0 -OMeflavone

(24)o0 Q-dioMEflavone

(25)0 -QH n Q¢iAMeflavone

(27) 0 -OMe-n QMeiDioxflavone

(28) 0 Q > 4riONIeflafone

(35)p Z c Ztetr@@Meflavone

(58) Isorhamnetin 30-glucopyranoside

(85) Isorhamnetin 30-(rhamnopiranosyh
robinobioside

(86) Isorhamnetin 30-robinobioside

(87) Kaempferol 30-robinobioside

(Apekt al., 2017;
Budzianowsket al.,
2005; Colombet al.,
2017; Huclet al.,
2000; Karkt al.,
1981; Valant
Vetscherat al.,
2009)

Chintiroglou et al.,
2021)



https://pubmed.ncbi.nlm.nih.gov/?term=Chintiroglou+PI&cauthor_id=34474489

(84) Kaempferol 30-rutinoside
(88)Limocitrin 30-glucopyranoside

(57) Quercetin 30-b-glucopyranosy(1A 2)
gentiobioside

(70)Quercetin 30-gentiobioside

(89) Quercetin 30-(rhamnopyranosyt)
robinobioside

(90) Quercetin 30-robinobioside

(82) Quercetin 30-b-glucopyranoside
(Isoquecitrin)

(85) Isorhamnetin 30-rutinoside

(65) Quercetin 30-a-rhamnopyranosy(1A 6)-b-
glucopyranoside (Quercetin@-rutinoside)
(Rutin)

(91)o Q Ztrinfethaxyfl&yon
(93) Kaempferol 7,4dirhamnoside

(94) Quercetin 30-b-glucopyranosy(1A 2) ¢
(1A 6) glucopyranoside

(95) isorhamnetin 30-b-glucopyranosy(1A 2) ¢
(1A 6) glucopyranoside

(96) Kaempferol 30-b-glucopyranosy(1A 2)¢
(1A 6) glucopyranoside

(97)Rutin (QuercetirB-rutinoside)

(98) isorhamnetin 30-b- glucopyranosyl (4 6)
glucopyranoside

(99) Kaempferot3-rutinoside (nicotiflorin)
(100)isorhamnetin-3-rutinoside

P. villosa (49)Naringerin 7,4diMe (Colomboet al.,
2017; Elseat al.,
2016)

P. vulgaris (16) flavone (Colomboet al.,

(21)H -QH p -OAcflavone
(22) o -OMeflavone

(24)o0 Q-dioMEflavone
(25)0 -OH n QgiAMeflavone

(28)0 Q = {riQMefla@one

2017; Colombet al.,
2014; Bhutieet al.,
2012)




(34)5-OHH -QMeflavone

(32) p -QHflavone (primuletin)

(77)Kaempferol 30-glucopyranosy(1A 2)
gentiobioside

Compound R2 R3| R4| R5| R6| a b WH{ wo{ wn{wp!{ wc
12 OH | H|H|H|H|H|OH| H | H| H]|HI|H
13 OH | H|H|H|H|H|H|OH| H| H]| HI|H
14 OMe | H | H| H|H|H| HJ|[OH| H]| H | H | H
15 OH |[OH| H| H|[H|H|] H|OH] H ][ H]| H]|H
Compound | R3 R5 R6 R7 R8 wWH{ wo ( wn Q wp Q| wc ¢
16 H H H H H H H H H
17 H H H H H OH H H H
18 H H H H H OMe H H H
19 H H H H H OH H OH H
20 H H H H H OMe H OMe H
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21 H H H H H OH H H OAc H
22 H H H H H H OMe H H H
23 H H H H H H OH OH H H
24 H H H H H H OMe OMe H H
25 H H H H H H OH OMe OMe H
26 H H H H H H OH | MetDiox | MetDiox H
27 H H H H H H OMe | MetDiox | MetDiox H
28 H H H H H H OMe OMe OMe H
29 OH | OH H H H H H H H H
30 H H H H H H OH OMe OH H
31 H H H H H H H OH H H
32 H H H H H H H H OH H
33 H OH H H H OH H H H H
34 H OH H H H OMe H H H H
35 H | OMe | OMe H H | OMe H H H OMe
36 H | OMe | OMe H H | OMe | OMe H H OMe
37 H OH H OH H H H H H H
38 H OH H H OH H H H H H
39 H OH H H OH OH H H H H
40 OH OH H OMe H OH | OMe OMe H H
41 H H H | OH | OH| H H H H H
42 H H H H OH | OH H H H H
43 H H H H OH | OH H H Benz H
44 H OH H OH H H H OH H H
45 H | OH| H | Me | H H H OH H H
46 OH| OH| H | OH | H H H OH H H
47 Me | OH| H | OH | H H H OH H H
48 H OH H OH H H H OH H H
49 H Me H Me H H H OH H H
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50 H | OH [ H H | H] H H H H H

51 H | H H H | H | OH| H H H H
52 H | oH | H H [ oH| H H H H H
53 H | oH | H H | H | OH| H H H H

CHz

“\\‘:\O H

o

oW “Uon

OH

92 03

Aglycon R Rs Rs R, Rs Ria Ra Ria Ro

Flavone 54 H H H H H H OH O-Glc H
55 H H H O-Glc H OH H H H
72 H H H H H OH | OGal H H
91 H H H H H H OMe OMe OMe
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Tamarixetin 62 OGilc OH OH H OH OMe H
Isorhamnetin | 56 O-GenGilc OH OH H OMe OH H
58 OGlc OH OH H OMe OH H

59 O-Neo OH OH H OMe OH H

60 O-GlcRhaGlc OH OH H OMe OH H

76 O-GalRhaRha OH OH H OMe OH H

83 O-Rut OH OH H OMe OH H

85 O-RobRha OH OH H OMe OH H

86 O-Rob OH OH H OMe OH H

Quercetin 57 O-GenGlc OH OH H OH OH H
61 O-Neo OH OH H OH OH H

65 O-Rut OH OH H OH OH H

70 O-Gen OH OH H OH OH H

71 O-Sop OH OH H OH OH H

25 O-RhaRhaGal OH OH H OH OH H

81 O-Glu OH OH H OH OH H

82 OGilc OH OH H OH OH H

89 O-RobRha OH OH H OH OH H

90 O-Rob OH OH H OH OH H

Kaempferol 63 O-Neo OH OH H H OH H
64 O-GleXytRha OH OH H H OH H

68 OH OH OH Glc H OH H

73 O-GalRhaRha OH OH H H OH H

74 O-GlecRhaRha OH OH H H OH H

75 O-GlecRha OH OH H H OH H

77 O-GenGlc OH OH H H OH H

79 OGlu OH OH H H OMe H

80 O-Glu OH OH H H OH H

84 O-Rut OH OH H H OH H
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87 O-Rob OH H OH H H H OH

Apigenin 66 H OH | Araf OH H H H OH
67 H OH Glc OH Glc H H OH

Luteolin 69 H OH H O-Araf Glc H OH OH
Limotricin 88 O-Glc OH H OH OMe H OMe OH
JaryBrEBt by.oh hoaAt T e Primula - A WA

P. veris

(94) Leucocyanidin
(95) Leucodelphinidin

(Apekt al., 2017)

HO
HO
S
- O
HO
HO OH OH HO HO

OH

’ Q

QH

OH

94 95
JI11Brget n¥ya'h k b "Primulancs . A wAT
P. veris (96)riverosaponin R2-acetate (Colombcet al,, 2017;
_ _ a Nt ét 8LN2D06)
(97)rimulasaponin |
(98)primulasaponin I
P. elatior L. (96)riverosaponin R2-acetate (Colombcet al,, 2017;
(PSap4) Fortsetzungt al., 1977,
_ _ a Nf ét 8L \2DO6:
(97)rimulasaponin | Tscheschet al, 1983:
(98)rimulasaponin Il (PSapb) Tscheschet al, 1975)
(99)protoprimulagenin A (PSapl)
(100)PSap3
P. veris (101)(E,E)-farnesene (Colanboet al, 2017;
_ Nilsson, 1980)
(102)Limonene
(103)Linalool
P. elatior (102)Limonene (Colombcet al,, 2017;
Colomboeet al, 2014;




Gasketet al, 2005)

P. farinosa

(104)sesquiterpene hydrocarbons

(Colombcet al, 2017,
Gasketet al, 2005)

P. albenensis

(105)sesquiterpene hydrocarbons

(Colombcet al, 2017)

P. auricula

(105)sesquiterpene hydrocarbons

(Colombcet al., 2017)

P. halleri

(105)sesquiterpene hydrocarbons

(Colombcet al, 2017)

HiC
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P. obconicg (106a)2-Methoxy-6-n-pentytp-benzoquinone (primin)

(106b)longer chain primin homologue

(Basbulbul
Gamzeet al,
2008; Colombo
etal, 2017)

P. farinosa | (107)Quinone 4oxoisophorone

(Colombcet al,
2017; Gasketit
al., 2005)

Ut ?

106a 106b 107

T) #dpea oaUs yRetddalU GUe oy3ed

P. veris

(107-114)1-phenylalkanel 8liyl diacetates o0 wl R dtfal2 20219

(115120)3-oxo-1-phenylalkanl-yl acetates
(121-:128)1-phenylalkanel,3-diones
(129137) 1-hydroxyl-phenylalkar3-ones
(138194)secalcohols (2to 10-alkanols)
(195204)2-methylalkanoic acids
(205212)3-methylalkanoic acids

(212274)Long chain acids
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