OMHBEVS
I==E(

n VP $OpO

4

N>

EONIKO METXOBIO I[IOAYTEXNEIO
YXOAH XHMIKON MHXANIKON
TOMEAY. IV: TOMEAY. Y YNOEYHY.
KAI ANAIITYEHY. BIOMHXANIKQN ATAAIKAYION
EPTAY THPIO BIOTEXNOAOITAY

Tavtonoinon GaivolikK@V evoemv
o€ PUUKA eKxuliopata Kail pelétn '
KataAAnAdtntds tous yia xpnon
o€ Kalluvuka npoiovra.

Yuvepyaoia pe my etaipia «KKOPPEY A.E.»
Ka1 to 0p1¢{6vuo avaluukod epyaotnplo s LX0oAnNs
YrevOuvn: Avpnieporiovdou Oeomiomn

Ty
AITTAQMATIKH EPTARIA: ' -



¢



U] h &2 d

¢ “Upei U lUs avyeUUsose Uj U889 dsasUdeddgdcab
jdesoat 3 zdeUssoat 3 Ud o6y 6 apbdelUsslhjamealgs 200Ub6 6
"3 UoeUUB " @65 e didgslU o )Iffiff Ghesajeddc s ot 3 zdeUssoal 3

Uds UUUsj;aU Y63 3yd | . K., (Gglsa¥Y “~J3eyhsUU.
g eUoUai UUye eyyaed Udd "Usj UeUUsoaed ¢ U
Ujbd Uey 96 woeUUcsepsomdds go Ud) odUlicUeB s Uz Ua

UeseeU Udd uUsUervrsUBasedUilo) i b YqyeOL,; U
"3 UoeUUB e@®2Wddaec,e3soce oY) ailleU Ubslhpg Uz
Uy oU0GUeysae, Uxs UooaUUUGUYGUY3s Udd UUUsy aUd

ZUe GdeUae UgUf, dU edUaU 3U UgecUysalUedr
GdgsybUaUs GU0Uds “~ Uy yYUrvid Udd GgooaUsjyosecysadd |

aUddodqUw ogfdezey ¢, o950 Uds Ue sGUsli 3q
"3 hGr K e6g, €U Uds UsydUad Udd "~ Upei GUd u

S
]
W

] °fh Uds UOUUsjyaU Fey3yd, Uss o. BUsUUse U0UUH
U aUUgsd Ggs3U;oU0GaUd eBU0UE]BUeDGBUrssmU,j jagliss il
8  ealU ®©eUU3s g Uidgsd Udd “~UjyUGeaUged oy} yeUq
U gUUaU0GeyYUvxs Uv s UeeaseUloslL 3 GU0U0UdU; UqUU
Uy oUshelUsesgd Uesg UsUagUsoai Uy oU0aUd) aasg,
Ujyo0eGUUGaesg GUU Bsossfdaztide g wilsas go tijssUacig a U

Uds Ueyy; sa0GU0d besedUsU Usgd aUs Ue .UgecyYysuUs

g¢das UeyyosaUd Ugoszrveasliad ea8g, dU edUaU
sg Uje 6iaaeg UUe alUd, g Uidgsd Ueg 8} 9ch
sgloUtUsose ddsoe oaUs "~ 3U0geUUsse g euUeyss
aUU0UYds UoayY) aUsU Udd "0y vyUrxGdd ddd 8go

ideseg)ot3UUd yw3U suUssoahzU UJddYabds Uegdg i
Udd, U hResgd Usgd UseUad, U eUyaUdU bUGSsa

s arvelUUsose oaUs 3U yeUs Uds UUesse UgUe ¢ca.




v h y " rl‘h.l.lt5<’hz n"<+>h tcom rl'.lh"h

gyaoedd edUalU 80ellgclpegd Usgd oUbddedUyd,
g cyeilivsigyo licf dgfoed j deosoia3osddldasoabevsdlsU U
G0 ues¥Yle; U aUYusU Udd UtUs avyeUUsoesed UyoUGaU




gU) aedyd

o

Heaoayd UlGdysUsUd, aUd GdeUysse U ece, ¢6iGUa
s3UsitrvrUs,dy g UlemWdg oi )oclisViadpddUUilgaleald

Usdj it s93a8g 8 ) o UsjoaliceBaic i saUs § vy d oey Usld.
B UsesUsturvUskhald Us1aiddJddf Useosascgs 85 ~coaglUs:
sayU oaUs UU GaUbeszegUsiie, UsUGUya>a2eg3 Uds
aUdit d aUs Uvx3s ea3UsltivyUsjpifp BUcUpelbL 2UVEgY
Usdjt 936g ~easUsleai, U0 dGgUsay¥Y Uescgaoal:

UtisgaUstivyUsoese Usgd Uj Yad oUs. ¢ldsdy sWgelieo UU:
GdeUyoa3fh UsltusUlyyes, eiGUaaUUUs aUd ugsUURU
gUUUsat1 3 GU GUyeUalgUsa¥Y aUs oaUaagalUsay

Co

o

3Usesojaehbsloe salUshUpaledicecWyss ligUselaliU0U:
UsscbBeggdUat GUsd.

C«

(e

Fos Hd UgUed Uddg UsUUysbed eUUs d Uszsssafho
GosUGey UUso1 3 UsacgoasteYUrxs, oUd ¢ Uabgsossnd
"3eyhgUU.Uscgoasig UUaUUeddoaUs eUUg,ddUe Usasc
“"0Oiadd, Udd "1 eadd, Udd Uecss¥YaUsU aUs Ud

ASS

Gdgseasoe ~UpslUalUsahUqUU GUs3cecasal 3 ] 6
ietldyaU eU Uds Codhien 50U Gayd sRimldi nUGeU} ¢ o U
jedd o UGaey UUs o(tlss d Wizshleedg,Ut 3¢ Ud U3 f o g 9
"0y 90oUsdibaBdosdyd UsiL aUsd g odedeod®ddol <
3yed 60GAE)sUGUygGiAER3ped hHaU UUUdpdEgeade!
sUGey OUUsoagij AUuslei UOUded eUeayUd Uscgaale!l
"0y 9U0aUsafhUdUU GU 6 osdGAF> 500m/g)edoealy d Udla . 0
Usci asteU Udd "~} eadd, Usa¥Y dGAE>20e Usci a5
mg/qg).

@ Co

@

[enl¢

o

¢ 0O0is3eaas Uxys @esat 3 GaUbseszasgUsul 3, 1600
) WeUse UU)y s0ed ecUdpuaelyegesams s &iUcaeU sUUay e U
UalGy YGUdoeUs +rdoUg daiygy WE Di Urxs UescgesleyYUx




v h y " rl‘h.l.lt5<’hz n"<+>h tcom rl'.lh"h

gydeaehUU; d " UysUaUsahUdqUU GU casa¥Y GaUbassagl
Udd ¢ Ui} d@E=355mglg.

¢ sWseaUstrvrUsoerlrs iy Wedecgaosligwslitimae,, adUdaU
GUGeUUsGyUseUtlymwdey Wdd UgUdhlUaeg, DOPPH Uz Usuy
(Jaclidlpayes o) go glij Ulhg&e GUU Uscgeaalie UUU §
"8999aaU "3 AUg ¥v3 Usit aUxs. zUoUei UUyd UsUc:

hoUd Usd GUsyyd eUUyeaUxs, ~U; 0U0dd eadlfse U G U
Udd eUijdd "~ Uiadd, hH ¥vd U atdd oaUs aUU usl
aUUUVUcpga3dgdV8Usdadh UU; d Uz Uss®lUsiinliedes 0 fivac

Usaci @asteU Udd ¥Yj3sald.

¢ Us avyeUUssae UpoUGaU Ugsp s UbOrebalsdlad®da il
GUsseasot 3 Wi lpP&aU,dllUdaeVislacgaalteUUU, q
U sU0U0i edldolifi( 63 o0 gojed delogzwWddbgwiaied U
GUGe UUB e UU(LG-MS)etvsWdUas Goae K UgUR U3 U Ui cdd:
GUGevYUnCsMS, U s UUaci e¢Usd U f Ug soyd GUs 3¢
FgoolUo) sdgadloso¥UasaydiiUbsoagasah), giljeagoass
(aUGUyaf, GUpe¥&eplh) GaUbesasUsile (aUUUcas(q
jegUasd). ¢U GyaeUUU Udd bebasedeadd oUUL
Gdgadeald, U0 utsUlGey UUsoeisgdd dgydbaBsafca
(ESI sda¥eh se3steh UUeeslGUsysoaed "~ alldd (A

(o]

] "h Uds UsYeagld Udd gojed ) vyeUUsoy UlGaUd 0
Ussc3Uidageddgse U1 aUxys ,pbpgblUpsadqdi oaUs bU3s

e3yad, aUdL d aUs “Uy YoroU GUj egasoai
aUUUca3dd/ U saU0UUca3sddA eaUesycaar) 683 fadide
"} heeaddszsc3 Ui ddaUs  ‘clygYiddwxs o9 § B WGdozdd,,

GUssgoaeaosoaasi oUa UmseWloldd UVaagieagolecU Uc o3
aUdUje ea6jiGe UsUs atUdeaUs s UsiaUsd Udd =
ey e Ogeeeoeh8zssilUsd Usg G(Ujegesamyamdls Usg
GUs UscioaslelU Udd Yy 3saUd UszsesUi UdaUs @ ao
o Ujleals dd, GUjegesoci ofle VIéUmodiU scBgdgd.cU
“"Ui 9dqgdlosese 6oeddalU 95U Uds ~UjU0a80ge Udd




"y eeai " UUs U
UscgoeateUUs(d
"eohUdbUlhd:. d
UgUtL 3.

dUds o)yeU 98Use 6adi

aUs

Wedes fh 3UB, 0 daidw eUds uGsUsUosro

Co



v h y " rl‘h.l.lt5<’hz n' <., >h e rl'.lh"h

Abstract

Oxidative stress is considered as an important factor in several diseases.
Free radicals are recognized as agents resulting to ageing acceleration.
Antioxidant compounds like phenolic acids, polyphenols and flavonoids
scavenge free radicals inhibiting the oxidative mechanisms. Herbal plants
have been considered as good antioxidants since ancient times. The recent
explosion of interest is due to the potential use of polyphenolic components as
dietary constituents as well as cosmetic products. The phenolic fraction of
plant extracts has been linked to their antioxidant capacity and antimicrobial

activity.

The purpose of this thesis was to evaluate the phenolic profile of different
extracts and the potential use in cosmetics. The extracts tested were those of

Corsican black pine, Propolis, Echinacea and Arnica.

The total phenolic content was determined spectrophotometrically according
to the Folin-Ciocalteu procedure. The method was applied using different
solvents (ethanol, methanol and water). The phenolic content was calculated
as gallic acid equivalents (GAE) as well as caffeic acid equivalents (GAE) for
all extracts and different solvents. Among the tested extracts, a high total
phenolic content (GAE>500mg/g) resulted for propolis as well as for black

pine extract (GAE>200mg/qg).

Total flavonoid contents were determined by using the aluminum chloride
colorimetric method and the results were expressed as quercetin equivalents.
Among the tested extracts, a high total flavonoid content (QE=35.5mg/qg)

resulted for Corsican black pine extract.

Antioxidant activity was evaluated according to the scavenging effect of the
extracts determined spectrophotometrically with the DPPH (1,1-diphenyl-2-
picryl hydrazyl radical) method. The highest radical scavenging effect was
observed in propolis and black pine extracts, but also in gallic acid and




Catechin solutions. The lowest radical scavenging effect was observed in

arnica extract.

This study included the identification of phenolic compounds in the four
different extracts. The identification was achieved using liquid
chromatography technigue coupled to a mass spectrometer (LC-MS). A
spectra library for LC-MS was developed, using standard phenolic
compounds. Phenolic acids (Gallic, salicylic), Hydroxycinnamic acids (Caffeic,
Ferulic), and flavonoids (Catechin, Quercetin and Rutin) were also included
and used. The spectra library was constructed under different conditions
using electro spray ionization (ESI) and atmospheric pressure chemical

ionization (APCI) as ionization methods.

Monomers of Quercetin, p-Coumaric acid and benzoic acid were detected in
black pine extract. In the same extract, were also identified derivatives of
Ferulic Catechin/Epicatechin Chlorophenol and Caffeic acid. Moreover, in the
Propolis extract were detected polyphenolic derivatives of Catechin, Rutin,
Phenylacetic and Benzoic acid. Furthermore, monomers of Quercetin and
Rutin, in addition with derivatives of Ferulic and Caffeic acid were found in
Echinacea extract. Finally, polyphenolic derivatives of Catechin Ferulic acid,

Quercetin and Caffeic acid were identified in arnica extract.

The extract of black pine was used for the preparation of facial cream in
Korres R&D laboratories. Stability tests were performed under conditions
varying in temperature and light levels. The product met all physical and
chemical quality standards as well as aesthetics when stored.
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UgUyY, @GUs3 e asitalpherdlicicdmpourms) ( GaUbectomlUstil 3 (
flavonoids), s Udt d oaUs 925U Uds ¢eUayU0Ud Udd UsUsae
(antioxidant activity) . gU UescgealeUUl U Uslkpe peesdlel s

) veUUsoiYUGdddeysdd U GUGEANSy e EUY atile ee” s Ud
Uds UUgUW3s GaeadgdosturUsseg 0OB) éd¥YseslWdEe & UgU
Gee f ,0gUBi ddaUs " fUgs Wafe geygadeadiife 0 o205 U ~ } 1
e WoboosddésqdUys o050 Uds goje ) yeUUsoy Ula

o

gelOoayriyd "y 6d Ud cjyedd 06U WUso@aslsiesyU U(s ydog)
GU0e Uoeci ®odegd (eUi pdif a6 Yi afded; di o aJdlid))s } ddd
TBAANKE, Us 6 cacG8sl) UdeodpgeedegUUoaci aasaliecU
zUijdd YUWasdldesei G5a au " eapéllerfgeilgs a Us
UstgasUet3Us Us GgstUUsafh salUf Udd U suUy ea
Uds UsdUs Us®dlla Uni glifdige ai(j svaie] o 80ss aaUe ¥ Usd
Ua Ui d U} U$adeghi Afjiehd\. et al., 2014)
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1.1 ¢a6 ~ Ui aa I{CdrgicafBlackRiree d

FUU begasyY Udd 7Tesditem eldd o ddl0@eaddUaseg), Ues ag
UasUs Ue ~ Ui o e (Pirlig digrafssp lareie ¥Pgir) Maire var

Corsicana). g0 UescgoaleUlUsgliBiveamg 3 "gaal oY
oUoe3hd " 6godilldmlUEBaoesacclydi@adlsddgddUUd

" 8 g U Us(WihkelBlrley Brenda, 2001), (Alya Maimoona, et al. 2011).

F\\\q) France

Ospedale

Mediterranean

Sea
200 km

=1

KooahaU 1.1. Yyeyalgtd "~ Uioeeg Tejlssed

g "~ Uioes Ud@PsFePadosdtld U stUdeesssah oy3asd P
Udd e8sasoy3UsUd Uxs Ui ea¥3s (PRinmuasc enaieg)r.a,) 3se
eUiyjd "Uioad. FKEgsUsUyYUUs GU KRoad Ud 3hUsU ¢
W UsaU “j3ed Uds UsUUseasoesae zUOmMmxsUsldd GUds
geag)oalUd, GCdhdsrenitebdt d oaUs Ud(Fadoipy UsU | G}y
A., 1993), (Christensen, K. I., 2005). EUd 3 AKadssYX Wi Ga0UUUs GU a6y |
aUs deosey Ussy UuYlGd, eU gyheUUye UK 400
U UsUYWWhsd Vil e a@WpoerUUU, U Ugsdeysd goy Uba
Uyad G0ds ) WaBapy G§UD]Jd begdw Ul GadsU d

WadUeas hssapigdly aglial g YyeUs @B UbEY3yY Udd
3didsyY Uesg bey Usas (s ¢lpleraimemy cpadUamsigs UaUU;
UsUay 0G4 Uas Us Us "Uyp YoaUsae Gybed e Uiy d



https://el.wikipedia.org/wiki/%CE%91%CF%83%CE%B2%CE%B5%CF%83%CF%84%CF%8C%CE%BB%CE%B9%CE%B8%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%A0%CE%AF%CE%BD%CE%B4%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%BA%CE%B5%CE%B4%CE%BF%CE%BD%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CE%BB%CE%BF%CF%80%CF%8C%CE%BD%CE%BD%CE%B7%CF%83%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9B%CE%AD%CF%83%CE%B2%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%98%CE%AC%CF%83%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%A3%CE%AC%CE%BC%CE%BF%CF%82

j 2aUsUsutuyei eadd, Ue 6 cae U e@lellgUUs U f{
U ¥ 3 82g00).

K 9 o AL2.@orsican Black Pine

1.1.1 Uy UaUdy) stGUsay

g8 O0gooUsajyoseyszae Ualtusd ~Uiosg yé@ossfeslls el
eo9a)yd UsUsaUu, 00 B aiBhUlexn® A dUci GUp 1L el €U
U h gaps yvd scaddigesy (foUoeshd GUs 6 eae U a8l
Nigra).B GodsmdaioldydUs a0 Ue gie, Uzt ¢l
GgUh Ub&aB¥scy gl WegysViBaU boyYybldga o gB3Us 3a
oUlGg) L edlUs UValWpaydded.Yadeadl €8gallafiUs

e 8ge wijaxsWO&dgaUs e UdpdongflU 6 salU ycegs UGE
UgiGUd bYGd oaUs aUUsh U fUes.e Ug W Uvgyabad¥ Us 6 € C
"soUai U0g3 B3lg o 889 chbleahd 4 do Ue( yp@-Hicre)U

27904 9YU®se) 1LgUUB Uayd e g Wikl Upbis 1 GUU
Ue U3 agce Es Uypdgg.e | 30U Ui 0 G@E=xjdUs., 1093), o Ui o

Co
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(Christensen, K. 1., 2005). ¢ 6 ~ U¥ @80 9 olbaga Us segwfp.c o pg Uh
0deUafgUs GUe atuse uys3Ujpeé,sUh 0diseesrU UsUss Uhsd ol
Yyadd ¢U U; GU3ssa¥Y Ys3tid3ybte §tklicctew U daelyUbs s 6 i
UsU Ui GGe3UUsbhb¥fqavgs cdodfe gy sladgpPlU, UU
ddagoayY, YWadgWiesUUs GUsHoalm(adse U8 g ooy RUU, (
(5mm), a8l UsohsUé¢b. b)YdU lysU; e o06395¢ca
Uds beedUsU ¢femm dUs wesmae g.1 3 @8 WhassWibs Uelliro) Y. o6 o
GU0e UVUG¥vUUy9afh oaUs UsUdyUegs Usesecsgsheay (ia
e U0Y UsgdicpPaU oaUs Ggsedyrd oaUUY Ues ee3U @Us
GeUU&aYass o U~Mleefid, 1968)s(@ida, M., 2001).

AKooflB8Y ) GUssayY o63dd Koo HaaU UdagayY o03dd

g ~Uios Tejyloseed UaszUs y¥3U0 Uailed, 2909
UsU Ugatfhsesdls GU0Uds3 ocosede@fpddlls®@ Ui Ga0UUs

"Uya"e6g “¥3xy UK UU GUpyY3UU eyU0; 0 G0 iyad.
agelUas3U0UUs U Ue U a Uue Udd dyaUGGEUd yr

U h 25600 eyU3 U. zUoUesi UU;d UsdeilGeyal, ~ Uy
y¥d t&igoado) acWago djcassegs 3U vy9e¥saegs [
dgsedyd OGgoesayoe3UUs Uess +tUsegyY) sa. E ¥ 3a
] "1 92a68g, AHUUs UshEWldi,e dc Wjosdss W UY Us UUa UU




yae UleyyY Ue " jcelilheasce ered, GUe ¢3veys
TedigcUs GUYGUs G UlLes,£shb, a988), 200d8, ML) 20013,

ad y¥3U gUGeoUsUsahfh UysUjye, UsU Ui GGUOUUUs oUsa
byeee UL alUsd oaUs ydeyd dUjeeoaj Utald oaUdi d
UsUcUsaf GUd dUy e fh U Utlg el ﬂjfd13a‘73~'QQdJL|E|08ljha~g:
UasUs UgYexUs GU “~UoUUR. @Us UsyecUUUs ~ @ai
e 63 Ua 30 UgasddUa aU UGbUGUsasdsayY UUYHd ¢
Uy Uo 2 9 ¢hrpr)A.,(1993), (Christensen, K. I., 2005)

Co

112t s hUgPEdg Us d

g8 3ioaad Uesg UGgooUaslUascyBadoy aaiwigdd, Ods Ucce
gydeaehUU;dd U UsUasdd Useg yaUUesg. jrda
UyoU0Gal0d, hH ¥vd GUyoU0d, uvYs8&ut eUprmgoagdoe
aUs o09U Ud ,&dywpd dadeg Ussl sl & Us aill eiady dalas d

Us,gc) dlisecUWBmaeiossU UdessgjoabU;masobd) sfpos
8gs3Udy qUssh 3ioacg oaUs 9l odicgamige BBW G ofs gl L

"0Ui @8g, y¥6eg3 “addtj U dUOUssait 3 o9sU Udas gol
aUU0Ue &, Ugly " @ci GoaU "~ UysUalUsafhUdqUU Uesgd a0
s3vyaUy GUUay,cgquUs®BiUaesgUds "UysUaUsafhUqUU
Uscgoasalderdddt,ll ~jeUsdeogUsstasUd-75W%. Ugw; ¢ UUI
GgUsea¥ UgUY UesecgealelUUU, ¥ GG (g3 ) dqiscas’ @
" " eoa,owld 00U UaU GaUoe a3 yivbidsy j B GzalleelUs .~ Ui

GsUdyUsgs U eledUsoayd sushUqUUYd, € 6}6i3 3
aUdUysteei Uesg Uyy ¢ UUBs Sadeghihgeh M. x2§14) U3 Us G d U
(Pasqualini V., 2003).

¢ elUodrpaeoysUsU Urvs "~ Uioavs (90 Uaitd) UasU
"UyeglalU @GUsseassl dJdedsoyYeds, UMl ®Us GUs
j19U0U0yd eUayUUd yweegs uUsUsUcdUa 95U Uds U
GgUUUsat 3 GU Us¥yYGey U Uaud ~ UissodqdUiasddy . Ud
TaoUGsB)FUUUgUG féll@d‘] Uoy UdEss g ) &esiliCeliktas O. et al.,

2009), d 8 “ e a U 3yGdU3 U Uds "~ UysUaUsafhlUqUU aU
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oys3aegd P. Brutia, Usa¥Y oaUs GU ¥YapU Usg] ¢
U saUsUj it ddoaUs GUU GUsseasaY GguUUUsayY Ux
hal epensis oaUs P. laricio. ¢ -9eqgell ss@ay Uq
e3yaead, bUsosasoeesi e63yed oaUs oUsasoacsci 63yed.

"UyegladgepUy saagi say@af.eadbUs@Bmodil) ®gasoai
BU; Ue U Uad eUayUUd o250 Uds i Uyad oaUs "
y6e8g3 J UoeUUs cBegdUmscUbduedyd(IadegjoachbUafs
Afieh M. et al.,, 2014). EU @ s Ge y 30 aifliggyydad Us GaUbe3eUs
aUdigooaUoa) sey3lU o a gTakakraski oel jala (196D d gU 3 1

"Uy) Yoolllodds 6 3 1 Wdoedld hif s UUUcasUd saUs Ggooaloay o
U saU0UU0caadlUeodzad o Us (Bhunilowe,de7s)(Cethmda 3 d (
J.,1978).03 Ugs3 Ud, GUs UgUyd ~eg UsllsysesselUby,s b e
16U "¥v3 o@opllbi1 8¢ UdesegyoalU Udddgsbescde
"Uyeg@Widdl) Uscgdaiye GUWBHUUL 30Us aUds "~ UjyeiaU
U} UsavyUy “~Uj UU0adUU0UUs " a3UaUd, b©BU®Us36g90Yy
yeeaga UsUes s0U0UU0a aU GUUeaycd ( UgesbUaflhald
Us it 3 ’(Alya Blangpona, et al., 2011):

BasUaUd 1.5. aUsszeesa¥Y aUs 0aUbeszaslUste GU aUUe

A a U rogburghii K a U wilJichiana

j3UGey) yd

Naeem et al.(2010)

Quercetin + + + + and Willfor et al.(2009)
Taxifolin + - - - Willfor et al.(2009)
Catechin + - + - Willfor et al.(2009)
"gU) Yo Queretin + . - - Willfor et al.(2009)
"gU) Yo Taxiolin - - + - Will for et al.(2009)

"dU) Yo gatethine U«

gallocatechin + - + - Willfor et al.(2009)
Kaempferol + - + - Naeem et al.(2010)
Rhamnentin + - + - Naeem et al.(2010)
Isorhamnentin - - + + Naeem et al.(2010)
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Myricetin - 0 + - Naeem et al.(2010)
3,4-dihydroxybenzoic

acid + - + - Willfor et al.(2009)
3,4-dihydroxycinnamic
acid + - - - Willfor et al.(2009)
Monomethyl Pinosylvin - - + - Willfor et al.(2009)
Dihydro-monomethyl
pinosylvin + - + - Willfor et al.(2009)
Resveratrol glycoside - - + - Willfor et al.(2009)
Pinoresinol + - - - Willfor et al.(2009)

1.2 Y1 h ead

OcUs U ghHiseysd U UU Uy UsaUdy stUeat®sUdd
q Usataegtd Urxs UsgaUsal 3 edqeUsslict 3 Ue
U

3ele 8odUsaa,i dA@ddzdUcagg Uds oaUdsaU¥Y Us =
G0ds UsUseddcl atids) U@Eralarg 4096). EUsd Uy eyd Udd
GU0saUUUaUdg Usg 1970, YjeosaU 30U UsU Ui GaUlUUs
UgUei Ueg “"jyeyhslUed GUd tGosesgooecmaJdbagU, Ud
aUs U ¥YaaU eyyd Usg ohUesg. O3Ud dGYeaasd L
aUdi d oaUs y3U "eoevssafh GUyeUalUgUsafh UyoU0GU
stisfhUdqUUd Udd "3 sadd GUds oaU0UU Bayedid

j3Jo90UcUyadd 6y disteadsecgidUpPds Oggeah eyla

o

s UGae ) UUs o(ghgrasgamiEpl.g2p10). EU “~ 96 Gioecye3U0d U a
bYalUeas oUUUGaUgUGeys3e U' R "3 Hh 8adq oaUs bl
GUes3 " Haleas 02990 Uds oUUU seayedad Uxs U0 s
AL G@8 o aUs Hearvs3aa Uy UgasdUyd UsUeaYagyUs

U eaUUaUleUUsoe WEdsdlggs (WedUaridd, aUs

U eUUaUGeUUsoe Us3UsUae3 a6)ysteysys UsliL 3 eg
d U U Ua Ud Candida.¥(@ankva S. Vassya, 2000), (Ghisalberti E.L.,

2015)
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http://proionta-tis-fisis.com/?s=%CE%B1%CE%BD%CE%BF%CF%83%CE%BF%CF%80%CE%BF%CE%B9%CE%B7%CF%84%CE%B9%CE%BA
http://proionta-tis-fisis.com/?s=%CE%BB%CE%BF%CE%B9%CE%BC%CF%8E%CE%BE
http://proionta-tis-fisis.com/?s=Candida

1.2.1 jUyUalbgitiabdy gs ¥iljodheUedaldd gl & d

¢ 1 h codgue)ldas Us oecaaltdd sglal,osiapf Uj Yoe
G000 U3z 6 ety ede-i e Ustid UegUdifi vr& g ydg ad §c a U
389t UUs U H Uds Ggeaesoe j dqUszxigwWa sUsaoay al
aUs Ue osgUellgpyscgxells YealUsagmp®Bd1l. 6
cyLeU Udd 3 Wsaspbd U ddsdflads GGgUh Uy iy aUglied
bd “"jeleUaszlUsd KGpdels Udlee doilidagagUd GUs

GoUeai OUUsdgé&dae, UbUdfoaogagahad oaUs GU Yaoas
tsUai UUJ ¢ cdeooe Gi0UUed UOUdidsdsy§f Baddons
Uz Uy Oewel0OGU U Uds ecevyatU Udd eY¥YdU -~ Uy
Vi a3Us selosd@@dUgU GUsoalglbes ycegs U:

U0y Uded¥sy@0@s3sL dUsdg. | e8UUaUaUUs »
(50%), oaUja (30%), Usdy);sU yaUsU (10%), oi
Udd UasUs Uy veUUsoeayd diglgd¥eg,8adwcls,sybgayl
s®¥aUyy; Ud Usgd, GaUbhR3Ud, UshyoUsUdlglald,
03v00Y oaUs ¥Yos3 ¥Krdl B. 1906),0(Ehbkova & Yassya, 2000),

(Ghisalberti E.L., 2015)

23



https://el.wikipedia.org/wiki/%CE%9C%CE%AD%CE%BB%CE%B9%CF%83%CF%83%CE%B1
https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%84%CF%8C
https://el.wikipedia.org/wiki/%CE%93%CF%8D%CF%81%CE%B7
https://el.wikipedia.org/wiki/%CE%88%CE%BD%CE%B6%CF%85%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%91%CE%B9%CE%B8%CF%85%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BB%CE%BA%CE%BF%CF%8C%CE%BB%CE%B7

-
’

1.2.2 dococodyYgUpPylidegd tishUJUUJ

¢ 31 ead UsWsshbyleWeap)U8t 6 gddiydiedd) ¢ sald
i)y eg3 U alleUbedln:UUs @bllb UbiletloBedd Uszsaas
ei adqUU0d o6vjad addgd Uoals UE@3sbUadyt Usse 6} ol
U djy UY¥es Us clbd j Bgitthggl) Usoesi GQg&égebdBdsd eg
aUbBUs "~ UjegloYeUs Usldy Gdiy o0ted0dUs s tici Us Uds
Uv¥s GOGgsddbUjceyvawssd ~J h ead UGy U aUUY U¥s 91 3
UsUsbheoebUabg U;.Ukiodlgddfhe Uy s3e oaUUUsYaxld Udd
dUv) Ua¥idosUszstci Us Ue Usclce e@mydllemaf diddidds U
adlGdUa e U UadyaUsU, e Uga e U Uddilg bseUsa
U aUUaUGeUUsahUdUYd Usgd. O3U byYeeU " h 6o
¥*d dU0; U UaU “adot3 oaUs om@dfheelb¢gaUlly jelend Us
6y diosee 85U0alUUs U aBdig::lhog Upagy JopFadgdUd,
aUs Uesassliyd oaUs e 6 Ua 30 yeUs “~sdUsyd 6y e
0oady i wlfhihsgani EMY, 2010). EgooaUoay saey3 U Us Uly}
j UsayYly GpudraUsd UdgedgUsaed "} f

Ce

3

Ce

1221) 3UsesoajebslUoae o YU(q
U0y U U gsltiesahy(ddl0 OWa, d y 3 U slldg ofp axiganticdd|,, aUj gooaUs
byeodraialfg U, ) 3o U 330g siedeit] .o Us

1.222. J3Usdddrlisdee o

j3Ust0dt)osd)hp; 68 U%E) v3 64 oYs3r3Us Ubleyi Wi sthodU Usslys
"h3egUddUsBw UgélleopdUr3s J 93soat sigatloes UeUr:
Usg UgUaasi

1.223. j3UstGaUogeeBdqidd o

¢ "1 h ead U egewiEs BHUwgUWYg Usa v Ueyilldd,
Uy hoaUsUUs o995 UUsybatbe @l gailbsplse so)y ebsUae Uy} YO
GUUGgahoasgooaag, a.Ussli)lbfge 6 albyc{harasgary BN,

2010), (Bankova S. Vassya, 2000).
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http://proionta-tis-fisis.com/?s=%CE%B2%CE%B1%CE%BA%CF%84%CE%AE%CF%81%CE%B9
http://proionta-tis-fisis.com/?s=%CF%87%CE%BB%CF%89%CF%81%CE%AF%CE%B4%CE%B1
http://proionta-tis-fisis.com/?s=%CF%80%CE%B5%CF%80%CF%84%CE%B9%CE%BA
http://proionta-tis-fisis.com/?s=%CF%86%CE%B1%CF%81%CE%BC%CE%AC%CE%BA
http://proionta-tis-fisis.com/?s=%CE%B1%CE%BD%CF%84%CE%B9%CE%B2%CE%B9
http://proionta-tis-fisis.com/?s=%CF%80%CE%B1%CF%81%CE%AC%CF%83%CE%B9%CF%84
http://proionta-tis-fisis.com/?s=%CF%80%CE%BF%CE%BD%CF%8C%CE%BB%CE%B1%CE%B9%CE%BC
http://proionta-tis-fisis.com/?s=%CE%BF%CE%B4%CE%BF%CE%BD%CF%84%CF%8C%CE%BA%CF%81%CE%B5%CE%BC
http://proionta-tis-fisis.com/?s=%CE%BA%CE%B1%CE%BB%CE%BB%CF%85%CE%BD%CF%84%CE%B9%CE%BA
http://proionta-tis-fisis.com/?s=%CE%B2%CF%81%CE%BF%CE%B3%CF%87%CE%AF
http://proionta-tis-fisis.com/?s=%CF%80%CE%B1%CF%85%CF%83%CE%AF%CF%80%CE%BF%CE%BD
http://proionta-tis-fisis.com/?s=%CF%80%CE%B1%CF%85%CF%83%CE%AF%CF%80%CE%BF%CE%BD
http://proionta-tis-fisis.com/?s=%CE%B1%CE%BD%CE%B1%CF%80%CE%BD%CE%B5%CF%85%CF%83%CF%84%CE%B9%CE%BA
http://proionta-tis-fisis.com/?s=%CE%B4%CF%8C%CE%BD%CF%84%CE%B9
http://proionta-tis-fisis.com/?s=%CE%B1%CE%BD%CF%84%CE%B9%CE%B2%CE%B9

v h y " rl‘h.I.IB<’hZ p"<+>h teon rl'.lh"h

13693 Yo Us U

¢ K o 3(Fchitheed) Echinacea purpurea), Ua s Us y3U "~ e8aglUUyd bh
Uy UaUdyasUUUs U H UsaUsdyUsid Usdslieysasgd
"3e60eeadayYeslUs eU Udso el (Gilk affysdlg gl 41l)0 s
GUegd aUseit30d UddompgUeawvd), ppoec§dtl KAg}
Ust 3U d cheliyaddEagaliUU0Us aU0ds Kgyt dq oaUs Uy
Udd u)}vodd ©Uegs, UjeUssdoyUdililzcc@dpafdbyYdeso
Ucsa¥YalUsU oaUs GeelUj U " oaye3 ) disee 8s5U0alUUc
YegaUd oaUs Uds UsUseUUL 9l0d Ux3obswsct 3Un
6g) 8 85dUsoasi Whw UkdaUBaledimes Udwa 3UsIllds Uoae
dqd UgdejyatlUdalU Uy @00, H38W, O@a&0gldea UYC
}

a

Co

GJ e
U0Ua 295U Uds UGUyescoe © sx¥3 UzUeaaUals
G0U0Us Ugy i U0y 0. MYesGUU, uU
“"UsU s8UeesU oaUs sUUysa6id 6} oUs
agjavd @l e UszalU, GUsd 6 6ald eUaUUL 3
UcssaYalUsU Us 3 (Canjanlletad. 616 ¢ Ud .

U sa

s Uu

(4

KoohsU daded Aco3YoalUsU
1.3.1 jUUaldia®dYas ¥iljodheUadaleld® & d

g8 oy3cd Banivagert)o U8 Us {UaUa UUB AU  BU 96 Usaaill , € f 3

U,aU (Echinacea purpurea, Echinacea angu

6y dqlioceadUdaegioslU (U eUalUgqlyadiydf Aoa e6dde ooy
Us oaUs

sgtald "eg "~ Ujsye GUsd 6 8ald sGUaas
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69 " cogul8EUelbe scUste, U0 Usadygoills G odd 4
aUGUyoafh Wxmis Ypd&dad Uds osushUJUU, 30 usUosUay
i GU0UdeUs UsUB3tgsllz . Yo Usleadeahila U aU oavYdU Ua
a8oecv3ocofsvopPp UUd, osc6i ¢ HdoasFoabddpells s
i UU U  Us Uy ofe Wl abh. Weslbdly cai Uilksk) & @e d,0s ¢ U o

Lt GU00 UgUhR 30 e 6ypyaUs 30 UsUsg¢BaesJetUs Usg
al., 2005), (Huntley AL. et al., 2005),

1.3.2 dococodyYgUpPylidegd tishUJUUJ
¢Ucs3¥bdBa) agy shUUI g b UddBa 30U beddetUs U
U UaaUcUUa U Usd e90)36bsUayd aeocecL aUsd.
bUsaUey s U, he aUs o90sU Uegd s96id. {is Uglnh
"1 eboeeUUU Usced, uUuedses3alUd, adyUseaU, Uosa

U UgUUaUsuUd, yyyaladd, y) dqUU exaUey U, C
aU3U; alle0U0U. AKasUs Uszallieg Gcjelsed 205U assc
guei, hH ¥vd d @aUjgooaUsitU oaUs QU Uecapaylpa Us
aU00U0GUYOUsd 6Ude a8 Udd,) 6o gedAdl,c Usc o3 fp d) o

o

Ut Ussafh “~gy 00, G0 "3 ebeoeecUUU eyiddd rvUaUsi
dgaUsaaUsuU, 0i 3l eea aU}; " 9sUaag dyoesU, 3
Uy dyaUstiU, y¥3  dUU 2033 d(Bames3. eBa).,2605)¥ 3, o6 a’
(Huntley AL. et al., 2005), (Canlas J. et al., 2010)

~

140) 3998 U

¢ ¥y39aU0 Uas3Us y3U0 “eaglUUyd GgUR U ¥s3dd
"8 UcoUsda Unwpdpiigllal . Usdaeiey Ua GU Agyt d, Eot
bhy UsU JeUyoose. ¢U UVUaud Ueg (GgUei UaszUs
Arnica Montana, d 6 digWl;y 1 3Us U gyheUOUye 1000 ¢
UsitsUlGyyes “~UjyeglioYeUs Uese oUoseshd HUs a0
by atoUflUe , Ugere UUbmwzedd. Ysdd Udd Arnica Mc
Gy dqliosee 8968i3U0Us 09U Uds "~ Uy Uoxyoe Usg Uy re
U o U o(Braga P. C., 2008).
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Koohs@gel.i®y U o0y 390U
B "UjUusctsUsafhd Uy e6dUmyld das Udafhelidhysheydd
U3t U3 6} dioseallds Uaaddgspd t+ 80y oo Y. ¢ Y} 309
6y dtosee 8s5U0alUUs U usyYlGeyegd Uy fh egd oaUs ¢
(Waizel-Bucay J., 2014), (Delilah Alonso, 2002)

1.4.1 j deodypgd st oh &g dudg

gU o0i)JosU0YlgeUUesgasleyYyUys ¥Yy3salUd (UasUs ¢
d bdUUs3d, d ceeaa3z)d aelbs gdi Wdiarsscdd dgpaillfowald a U0
(936gaa3ddgeadl]ofisotbdg c 2UUasd, ped) Oaei Oprpde
O atdgdafegooya Uy vyad (sdldpsadlodaanjly e d
aegUUsaa3d 9UsoYielj o lgad dj BessemB@Uyoafh 63i,
a Uy e UU3BdBAIRY Uy § 6.0 ¢ d)ils Ja(Pelilah Alonso, 2002). ¢ &

Usdy) s yoUst®adtiddg &jegpfldalUs e 6 pPa 30 U’
iosUagbggdhepwp@e,ecea" " ag UasUs oaUs 6 Ujfh 8d @
GsUUadU0UUs , GUWm3 Udo g’} &Foi U gUUaU0GcUUsose O
solidevyYUxys, caoi¥élUtd O8Baaildasddwaief Uss F
Bucay J., 2014), (Delilah Alonso, 2002), (Braga P. C., 2008). Ys @
GdgoaUoeay}seysU ) UsUsesoayeboslUayd aUs Us U
Uscgoaalelblediegs UU Uy UavyUx

1 zgyeeid “"Ahsegd, GUOUesggs w)UbgoWUsoaasi d
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f Uy Ue 6goeoeUUU, eU8U3ssygg oa®édloesabdd
aUUYoce UUU
1 ¢Goe ©velUUU UsUfhevxs
T ¢196h Uvrilq
Fgse Usoa¥ 65 U} YiUsd Usd ¥y 3saUd Ggssyasss
£ | 3UsU)pdyasUsoayd
£+ 1 30Us) 3 UgeUUsayd
£+ | 3Us0d Usoyd
£+ | "eagelUsUsoayd
+ | 3UsesoajeboslUayd
£+ ¢ sayd UsUsUj UdsuaUsayd

£ 3UstGaUocagsi ulsgd
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v h y " rl‘h.l.lt5<’hz n"<+>h tcom rl'.lh"h

Ve d

2. 1 3Usg3UsltivyUsayY

j3Use63Usdixde@@iBs s s Ule sUW agEml cUcsdayd
GgooaUsUj Lt tillsdgadeyad U UdshigoagyslbGUyidUUed
aUdgtUU; Ua GdeUsUsayY © U 8Uyy Us Uds ea3Uald
(W. J. V. Young I.S., 2006)

Bs UaUi dU0gdi pagUfs ob8&UmEBHBg 0 0epWUsgs Uess
6} oUs Blegyfp.Usstehyged Gaeagh ~ Uy YoUs UsUseazUsirx
Uds uytGeUglte Usgd, ~yaURGe dq GgaUdeUUsoae
;9613 g UjldBoei jUddUUUUgUsse 90UshUqUU Ueg
"38oi Udgls UgUy yyseUd bav¥bUd Udd ogUUU) ss
aUsUegy) oaUd (e gs Uiy jedige.oe Uy Y0d Uxs UOaUi
dUx); Ulles U cUUaUa y3Us U Uegdidegy) shUU
tosUtsalUBalUd Udd oej Usiddd, aUditd aUs ~aedasg
Us G a3 UUs ~ Uy Ua¥Ux. Go9U Uesgd "~ Uy U ¥3x¥ afo
GUjete Usg UzltsUlyy} 63 Uc(Bohdéwdld P, (2803 ¢ > Us ti v U
(Tourifo S, 2005).

Bs cdesoayd UsUsiiyyYtiUsd Uxs UaUidUj¥3s Jo9scl 3
GgUUUssat 3 Usg ogUWWjsesgs UsBi vylhpaeads Ungs U Us Uy
UalUgdy) v3 oaUs gl} 63gaosakaysslms 30 Whed yeytvusl oo sl
2 UU U & U@we Jive Young I.S., 2006) (S. M. K. Ames B.N., Hagen T.M.,

1990). ¢ U Us UseaUsturUsa¥Y, yeegs Uds utgsUURUqU
U UsUjoe6 6oelceags UsgedalgdpyguUy sovdgi s GU

bseasgososaasgid 06UReegd. OUGs, UVUasUs oj3alscU

goUaUd Ueg ogUUY;eg oUs Uesg oc@oBdltzoaleai . (
2015). y UU3s d UsUdUGscelagvls divs Wmaldswb Ud veysd
Udd ea3Udimindg dli esUBUs iy jUé gddUay e UUU ea3Usiv¥l
& U}.0rd-Tang Tung, 2007).

¢ cdesoe y33850 Usg hypeg "UsUssazUsltivyUsaf"

-

990 U fpieltd Ushdg) deelfoUysBacepsPetrUsah ~ Uy
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Gdgsedyd UaUicdl;W@ oclUwywcedle U Uds “~jeiialsd Yo

6  ealU dUUs@ds dU§des UgUesij addlp cydeyo el .y 3t
" . G. GUssfhad 3U Uy UaUdysadUUa ¥vd UszUseazU
sltisfhUqUUJ:

1. yWs UasUs Ujei U G0 cUedee Ggoaya3Uy vl
s3Uaturvid g RaUyrveU, 30U e 63 Ua 30 aUdguU
UgUeaUailivtdd e Uds jeaaddUalU U UaUi d

2. ¢ 0aUi dUyd JasU "6g GcdeUUasUUUss cUUY Uc
GU0U0UdU; e (eylGy UstueesyslUsasi gil}eoe399a8i
s3Ualtyld (H. J. Vinson J.A., 1998)

jahed, y3U UsUsesaUsltivyUsafh "3y Us 30U U3UU>
g haUyveU 25U Uds UsUpoe UsYelUOld sglaU aUs
Us bosgcaddldef) @ aUU 30U yeUs "~ HabUGd GUds Us
£es990)6 UysbY¥Yaass. ¢a8 UsUsezUsturvrUss he U jUs Us

"38d e3Vaturldpdé Ha®joeeg | ooUasoe, 2014)
Bs UsUsasazUsitivyUsoayd eglaUd utsUsjaszes3lUUs 00U

Yy UsUscegaUsilvyUsayg Wi GeUseda Ul gllesali

zUoUeai U0y e UsiltsUlGyyes g YyeUs o990 UU (Ggae:c
siycUUUs 3U UsUssaUUUBGHEAEGE]3 sy g3stIUhs &0
ceag3 dU~vy ddlbas Ug all}dogageis S. yr 3 Aheénd W, 2006),

gU0oe609Y33dd meYeEallTang,R007)ATodig0)S, 2005). ¢

UsYayosad ~yaUpbe, Urs 003 Gagesdldbw¥ssa s (gl
Ggs3U0 YaBUMseUh UtisUsjyalUydg UU Gglsay¥Y © AaU OC
atise edeUssleh uUyYOldd. ¢ UesyebyaGUU;d UUzs
aUsUesgyoaUd Uesgd. j3YaeoU eU Usd cdesoayd
Uy Yadd Uegd, UsUsj asasUUse o0l e jUwllessssles barlls
aUUdosldgalydy dU UsUesgdei 3 dllz sfogdIbe eddl( Uz ail
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v h y " rl‘h.l.lt5<’hz n"<+>h tcom rl'.lh"h

UsUGey ¥ 09090 UU GglsayY UsUsezUsitivyUsoea¥Y oaUs
Usit GUsd oaUs UU GaUbeszeUsite, UU 6 ealU oaUs
U0 UscgbddicegdolUoa) scys@flcencdss BdgoagpoUas

2014), (D. Belitz, 2015).

o

21dgltoay¥Y J3UssgzUsltirvUsay

gUWigiosoayY UsUdeaslUslisvsysav¥d (go8dowd Uspeyalglg:
U} YOad@g3 U gUUey tUHagsWgijuBUlEagovosU cooasYulUd ¢
Yyady vy 86d yeUs Usde iBUdlh Blimayd Usg GgsedUsUd
GdeUsUsoeayd "l hUqUUYg Uz UsesaUstivyUsal 3.

gUGgloayY UsUpcBlayica®tldge¥al; a asalU ecaoeUUU
Ust GUx3s eU UsUGe) UUsthiyUdih VadaBH4a 00 Usd
t 00g i aU0d, Ussa¥Y "~ UjeglioaYseags UaadaU’ si

gt U0Usay PgUiis®Uwdidids CGgooaloayoseysaxrs oali
sUlGaey) 6, BadWwadlhld ¢ U Uds "~ Uysesce, oaUs Us yUas
"HUU ovdW, O0EPY gy  Us 30U UeayocUUUs 3Uc )y
3UsagaUstrvrUsgeaseyiscid, Bea0Ge UUsahUqUU Uxrs
Uz UseaUslizxllp@YBUs ogy axy AU (AU (BU e@dlUY j ey} G ¢
aUs U h Uess Uyh 6 AKatiPdolbhed UVdgdoeY U 6l U
Uj ve 8UdiggUY, U eUUasi 3 Usd og}shUU; Ud "~ doy:
(Biljana Bozin, U00eys3 guBYGgP®Wd UsUse3zUsiin
99U Uds UszegiUUyyvid Uxs UaUidUj¥3 J9sl 3
FecUufpaU UU Uy hiadeseU "Wgh fHeugpddds UUs sy caegas
"goagliUssesgaseayd UsiL GUsd. Bs “~eagliUsshald
UasUs o3lraUg¥d oUseszUsiur  maito SURWY, U} YO
(Rohdewald P, 2002).B U3 " ead ~Uj UaUbed U3 hga @3 U@ 3Us
cee) Undy PJodlgeaUOBcgdate UUHUdsextWjactUxlad Ux
UscgoasteYUxs, d UsUsesaUstuyUsosae Ujy¥Yad U dj O

Co

@ <

Ce

V ¢oad GgsdealUd Usaciaslidd "6g UGU}eheaesaUU:
Véds “"eeasahUdUU Usg UsUai Ud "6g ) dqlseas
Usgd.
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gU "~ 956 o23deBBYWosllzsUsosaY UaszUs 695 bsUUegas0d,
g Yjyjeegs oaUs UU as0hRUU; e os3xGUY: “~eoagiUssh
agoe ¥¥ga. Uyei U eUayUd dU UlGeceaddei el ¢U
GUss3Ad)dagy) shUU3 Ud s UUy 6 (isos yls e 3dleyidgr U8w3 3 U
Uas Us:

¢ taoUbesae ballceyg:y e OBz Fa&zUsitivyUsoal s GUMg Uy s
Gy ei 08 &U aUcUssa¥. jJ3UsUpecllis @gUsdpdcd
(UGys, oy 80U)s,d d edPhocoU,UadGlelilys ) ,d d

U soUsasd (Gyeas3e) oaUs s dUssilaUbaslUd (

¢ BeagliUssahpdogld ~6g " UysyeesalUUs GU Ueasy

Uy a00Y aUae UsUseaUstuyrUsse Uy Yad a U
oUjo936o0UsytUsgUsdpdolUgalia § bpdidesd@laas
KA aUs ou iUss3gcgasaY g3y U, oUaasaf, a |
(pde Usas 6i acg | o@MBeliz2®15). 2014) ,

2118} vyUg 9 B3UmgaUsturUsay

B Jhaed Uxs "3 vUsoU31 3 UsilloBalsoladsoailbsd
UsUsitiy YGUsd tUsYliceiudd Uvxs UwUgdy) giijeabgsag
GU0Usd UaUidU; Ud jasUd, h vd GUas3UUUs GUs

“"Uy UayUy. BU UgUe Uds oUUdoejaPpUsdyatesU
db¢g) (begUgesrveysd gujyeszgUsslhad), dhfg¢g (bag
TBHQ -yudmdi UgascossPh@d) .18 gesafhd UaUy, Ud

s3yaed), UsoagilUy RaUd, aUGUyeah @31, aUj 338
(pde Usc 6i &g | 9@ Beliz2els), CPdddeoosy¥Ysadd pdeeU
2008).

ROC 4 AH — ROOH + A
ROO" 4+ A — = ROOA

RO" 4+ AH — R," 4 R,00H

Fecegld; yUsoUsze UszUseaUstuvyUsay.
Bs oUssoyd UsUsgj¥fielagollegyd dicdllpggosd Usosaag
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Uh_y rl‘h.l.ll5<’hz n"<+>h_'q" rl'.lh"h
212pUgUU); ec3UseslUsltirUsayY

gU0U0UgUU0;eoUse UsUmpgBdsatwlaiavtgs vd uUGe UgUy
UdeUli®asUsityeis U ®Bloddglafpmag o la Ggooays Uy
G0 y3U0 oaUs EURpsWHU diolBdgddis UYCGGe3s UUs Us Uloaasy b
aUs 895 UGUyj; Ud Uesg oaUdit d oaUs Ue dUsiLuUd a
aUjeUUscUste. O3 Ud Yoaasd edeUsslehd Uy Y
UsUseaUstyrvUsal 3 UasUs, WU tegtedg ¢ U e &0 aain
dqaUosaUjesasg lUdepedg) gaicddJUaBi d UgUe Uds oU0U0(g
U addd e3yU ®© "~ Ujy¥Yorvxo¥Y Uegd “6g GedeUUas
EDTAU; e8fh e63i, GgU@plflsf Uesi ci a@gsdadflosae, 2

Belitz, 2015), ( ¢ 09829 Y33dd mdeeUysasad, 2008)

22zdecUsslefhd Uyag YlagdoaszUsltixUs

¢ UoUlsosddbwgwidd)) o0 6o UalUUs Uy sfffefhsdd de 8V aa
aUs (Gglooetl 3 (UW=sdlewysiwslUaUs Yay GU oaUUYaoads
eyGc) o oY 6oed Ueg g Usthahlfo ceadiallisyolliddahfidle e U a G Us
UdaisoUtsesWiag" . e it Bhe(BlY Ua3 Uscoldagqd g UU

a9 U ¥ e3yU GfPWEFENLdas alsU, ceaduUU} fhad

¢ e3UatrigpyvsU8daggostivylUed UsUaly UGdd, d e
UyaU aUYUlUs U: y3Uypad (initiation), GoYuaedl
(termination).

UG 1t Us GUYUs6oY UgxmagiaB@aUsltivyUsoai “Uy) Yoa:
dyj eUsbdd, Gul F¥ aselkss Uo Uae " ) ¥ UUyBede UUagee s UL

]

UaUi dU); Ud JasUd, GieldysU U Ud oUssoee UsUa
LH + RA = LA RH

vy edgH: Ue o9 Ul g RHGUy ¥
RA : 6 63UsitivyUsefhd “~U;¥yYoesesUUJd
LA . d JasU

U U ReUsas ) GUWA)OEUs BgsBi m3gohse oaUs UGedeU
g Uy e3Usitias®@®A) ,; aeesUde (esald U 6l 6i3 y3U ehy
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y3U YooadslHe fjeade G(c d gU g BeglOOH) o UPY adap U
jagA) . ¢ 3yU JasU ¢ 63 Ua 30 UsUsitiyyiUs ¢U
jaslUd aUs g UjeazUaitisU. ¢ U Usiempédalodiyaier G
UsUaty UGdd, GielGyaU U Usd UsUsityyYaUsd:
LA Oz = LOOA
LOOA LH = LOOH + LA

gUg Uye3UaitisU UasUs ¥YaseleU, Uesa¥Y uUsUG 13U0U0¢

aUUR3U0Ud, “"6g “jedltatiegs Ud eUjUsaUdyastUsoe
i allbgUdt d aUs giijeoasyYadygcddd)( sUs Uasoseazga
L OOH> LOA + HOA
2LO0OK> 2OL OOA + L OA
FUs GUYuse UeswsosUjaecllis G@xslglijei s eU0UUUszi U
Uiy Use “3eyhs3UU
LOA LOA= Uty Use “~j8yhsl
LOOA LOOA= Uty Use "~ e8yhs
LOA LOOA= UtjUUse “~jpeyhs
¢ uypvyvad Uxs UsUsesaUsltivyUsoait s eglsts, UsUe"

UagtostyUed UsUaltuy UGdd Udd e3Uatvyadd. zU ¢
UsUseaUstiyvyUsayY aUUdosy; eB®Udoecjalfs aGU Uias o
T ¢degdUy Ue 6uslUyd Udd UeaglsurUed UsUaiy
Ussls 3 Uls w1 -breakirayiorrprimary antioxidants)
T ¢0 ;e UU0UU0UgUsayY ®© U0UgUU; Uie3UU UsUsagsa!
secondary antioxidants) (Antolovich M., 2002).
gU 3 vy0Uie3UU oaUdgtGUUyaci 3 e "Uyp Ue cliasa
UsUsilijy eddUUWH y 60U (LL) ®© ~UpUe euasegs Us
UsUsltj; 1 3U0U0d U Usd g U, eptteligofgJOEL)L OOHY, ¥ &
Gede UUaesOUUs UaUi dUy d UsUseaUsturUsse jascU
UjcatUs aUs 30 "3 e8YoUs 3yU JUBgualxUxU43 Uvi
oaUs 30U uwitaUs g UyhagUsUseaUsu:
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v h y " rl‘h.I.IB<’hz p"<+>h tcom rl'.lh"h

LA +=AH LH + AA
LOOA +=AH LOOH + A
LOA + =AH LOH +

AA + EOOA LOOA

AA LOA = LOA

gU 0U0gUUy 0ie3UU U a1 d oUdgualUU). @i &) 88s j gd
hevxd oaUs UjyalUed ¢doclsmlijeyydiys cUda eessla U ¥ i c
ge o696 68seldd Urs3 eddUdbbbeshagddglddtasc s Ua
Us "~ UysaUebhy¥sUs UalUi dU;0d ;aelUd . Ke cila:
geelOUYGcUs G0 Uz Gagig; YWiwks dg ~ Wodaeje diperds  (
U0Y Ggsy UsU UceUfisde {(BFdadBdde Uwmilacg | ooUas
2014), (D. Belitz, 2015), (Sagar B., 2011), (Yu-Tang Tung, 2007).

(anq Co

O Co

23zyde ewdlUaesdqudg UYgge pUdqUUG L

rr rr

ja3UsaegaUstuvyUsal 3

ja3Ya2soU U Ug éalg. sddBged oUs Usd Ggasdeald
"goa¥Y UsUsseaUsltivyUsay¥Y € 636i3 3U uyyYhegs Ul
U y3U3z edesUzeliexnfaglnxefUlase Usietl 2606, AHU
0gs3g Yyjeega Uiae ®© “UpsttplU;UBgls beheoselhsdi ¥ U
Us UGy ddells ,Us U UgedUa y3Ud eUoYasd Ujasdeh
Usd 6 ealUd GUscUi Us GUds UsUaedad Udd uy UG
"8 oi GgoalUea)seysU g dileecWdWag ddd; U6 vYdaaUs 0
eydeliaed UcoaodDPRHde BB @myodllioce @é8vdq&uy UsUUsah
eyjaed.

231zydetued zyUjrydadd Udd | aosdan ikh e2d b d
UoGUsdgee) gpid) Ussaaeg (DPPHE)

FUds GgooUay)seysd eydgidels ewd aW3lhalisU iU g jassael
UosGUslagseesy gagl) DEREE®giyy Us y3Us3se st u00d
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CcCG C G C =

Cc Co

"6} 1 60Y oslecgmvUbUWesiU3asUs cUo¥Yadq GUUdU; F
"eoUdstUyeUsys uUe@ewvgligasUsssitceai
ieldryaU U0 U0désB (esyadzsllissl, ¥y U h Uz Usty ¥ eU Uds
aWd@ses3Uyd Uesg (YWslWagyUddhesles,U Wdde Vs WOls -~ »
U UgUediauy UGd 2)

DPPHA+ = ¢+ P RH

DPPHA+ A= DPPH- (2)

} ag U, GU0dds et 9@ U0 dg " h UsyUUGd y3 ¥
3t 003308 Y YUeeU giljyeohsaeg aUs “~UyyoUs U0Ud
UaUwhlpld Us UaUd Udd U egdaUd Ueg e€63ej;agd
>YeoUU aGUU egead oiclUUsd Udhf. s} 8¥edoUatlbs
3 aeded Uxs (@GUsszeasoal 3 hatghbdBlr 3 Usglp Ui
ha UGd, d UsUatyU0d oYORPHOs UbepsasUebls
UsscUsaseUUy9aY oUs o93dUsacrl; Wellsdseots Uylddd [
sUU0aU0eUUsoafh RO eUosUai UUye UasUs Us ~ ot
Ude Ui GU0s Ugls (ees agihdiz s a A U U Elida P¥ § B g U
gloe6ooY33dd pdeeUyssd, 2008)
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EVTOVO 100ES YpOUT VIOKITPIVO YpOdILL
10y upn anoppdenon ata 515 nm ehdoTn amoppdonan ote 515 nm

Fce@?) Bs Uie lUeeyd UGgsOBRHsGegi Udd jasUgd
22.bg Us UatDPBHe Welgagd G VGe UgUyd 0OalOi dUy v3 |
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v h y " rl‘h.I.IB<’hz p"<+>h tcom rl'.lh"h

ZieclGryrsU U0 Us ~ Praddfvilianmsateal Uv3( 1995), d ~ Uy U

eydaluad, yeUs Ugy i UUUd UGUyesoe aUd eUay
UscgoastesrUdsUgaBdqUyd Uy egis¥edepdi Udzystdy ve
¥ d mMolantiox/MOloPPH € QGantiox/KgDPPH, "eg g silidetsls Uds

UsUsesasUsturvUsoecpglidolUcdldqsowytlcemrPdd ~eifhU
(ghoeeooYsadd odEowifo S @aP5), (KiénGs8k) Thaipgng,
2006), (Marinova, G., 2011), (Sagar B., 2011)

rr rr

24) 3Use3UslrvUs ol dgisWiedddo Us |

241 j 3Use3UsitivyUsoe @)y Yadd O3U3Us Uxs
260devyYUrs

baeded U Ugstu s, UsUutUso3iasglslUbmsldaUbdon§f
dy UUs GgUUUsoet1 3 WIdEB3 Usgifsad ydl slidesscacoasao
"3 8U0as3e8g3 AUs d gydee oaUUUsYevyld Gyei Uxs
“"a28i 05U GU bsUUeasdq C oaUs oaUjyecUUszesUsile o
gUUUsaY, GecUUasUOUU

5 yhaddWdayd ~jeila
astgsae UelGyYassldd oaUjus
eUayUU0d GUsd 6 cald Uz0U

5 e¢U eUsrveyse oa3lgsa
eyUsd bsUUcgasdd A& GcU
5o0UsUst 3 3a60devyYUx
GU0daUs eUo¥YalUd ee

<4 «

242) 3Use3UsltrvUsore my YVjidgod®sbyBalddd 7
gU (Us®edoaxUstirvrUsay¥Y U "doe “~jeyaUgldd U0UU
UaoBa 0d0sv0 Uda3 Uy ¥Yad Uegd UszysUsU aUds oaUy e
UsUe asUUUs GUIBNA, ;8B 0&U0QUG Ueglie Uxs UaUi d
A 9 1 hagd0@BBayd U UgUyd Gsd égield) ey »U
aUjo09360o0U0U30U0Us0ayd aci,2000).F¢ €0 vRPW A dullyl G Ws v,
89 ‘eagliUsshald € 636i3 30U UsUGUyaaesgs Uds
U0 eeyoUayY oUoes3phUOPUatgs GPBUdadE gMaUs Uszye
Yang C.S., 2001). Eg3se UB oWz UdleaUslivyUsay¥Y yecegas oaglUCL
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GgUY, R ¥vd 95U " Uy ¥YiuUsoeU 65 oafodMyalUd, ¢ @&
Maimoona, 2011), (Nijveldt J.Robert et al., 2001)
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J.Robert, 2001), (Li-Ping Guan et al., 2016), (Cyvind M. Andersen, 2006)
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UU elGyad Udd UsUsesUsturUsesed Uy Yaidd oUdi d
G U} e Y.qStadikas D. Constantine, 2007), (Nijveldt J.Robert, 2001), (Li-Ping
Guan et al., 2016), (Cyvind M. Andersen, 2006)
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J.Robert, 2001), (Li-Ping Guan et al., 2016), (Cyvind M. Andersen, 2006)
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(Nijveldt J.Robert, 2001), (Li-Ping Guan et al., 2016), (Cyvind M. Andersen,
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Naringenin B¢ B¢ - B¢
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D. Constantine, 2007), (Nijveldt J.Robert, 2001), (Li-Ping Guan et al., 2016),

(Cyvind M. Andersen, 2006)
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3.1.5 0aUbsshaUd
¢ “98 o93vy0Ue y3xad Udd agode Ue(y)sselBadadd ,o Ul deo’
U gUUaUa oaUs "3 hUg " d eglaU GUds usEzUoroe

GaUb Us fpaalide, e 3bUUs G UU o3 UeeitisU, UU "“jpyauo, |
Us oaYecUse, Us ¢ jJhoasae, Us UlGYs, ¢UU =cai |
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2001), (Li-Ping Guan et al., 2016), (Cyvind M. Andersen, 2006)
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byatessUUs GUes eUiy s, glys.YchBlbolhlitadd)ic Gw gz Ud
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(Li-Ping Guan et al., 2016), (Cyvind M. Andersen, 2006)
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Spectrum TA Profile Smoothed(7)
BP: 169,2 0.119 min, Scan:7,50:1000 (-), lon: 30688 us, RIC: 206318
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Spectrum 1A Profile Smoothed(7)
BP:121,2 0.699 min, Scan: 27, 50:1000 (-), lon: 81662 us, RIC: 168882
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0 Y 0 ¢ 3. ESI negative-Benzoic acid
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Spectrum 1A
BP:177.,2

0.235 min, Scan: 12, 50:1000, lon: 28102 us, RIC:1,903e+6
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0 Y U ¢ 3b. APCI positive-Ferulic acid
Spectru 1A Profile Smoothed(7)
BP: 177 1 0.711 min, Scan: 53, 50:1000, lon: 2393 us, RIC:1,636e+7
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Spectrum TA

BP:153,2 1.111 min, Scan: 59, 50:1000, lon: 28611 us, RIC:1,884e+6
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Spectrum 1A
BP:301,2 0.000 min, Scan:1,50:1000 (-), lon: 133259 us, RIC: 168588
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0 Y u €319. APCI- negative, Quercetin
Spectrum TA Profile Smoothed(7)
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[Spectrum 1A

BP:303,2 0.792 min, Scan: 28, 50:1000, lon: 46361 us, RIC: 981477
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Positive Negative Positive Negative
Capillary RF Capillary RF Capillary RF Capillary RF
| Voltage (%) Voltage (%) Voltage (%) Voltage (%)
Gallic Acid 40 57 40 60 57 86 36 73
Caffeic Acid 57 57 24 96 18 83 33 81
Vanillic Acid 57 60 32 81 42 207 42 54
Benzoic Acid 42 45 33 69 6 87 42 63
Ferulic Acid 46 66 30 66 116 105 40 70
Syringic Acid 30 78 45 81 111 66 48 57
Salicylic Acid 55 75 27 75 111 105 6 96
p-Coumaric Acid 87 57 45 75 27 69 19 93
Tyrosol 27 50 51 96 36 51 70 96
4-chlorophenol 141 105 57 105 33 60 66 101
2-chlorophenol 55 105 48 105 144 93 60 105
4-hydroxybenzoic
Acid 21 49 21 74 15 87 18 105
Phenylacetic Acid 39 111 15 75 39 94 21 69
2-Aminophenol 39 90 39 90 60 83 60 83
2-Chlorobenzoic
Acid 9 51 26 51 6 50 30 84
Vanillin 42 87 42 87 60 95 60 95
4-hydroxycoumarin 50 60 57 66 84 53 60 90
2-
Chlorobenzaldehyde 39 96 51 114 75 50 30 63
2.5-Dihydroxy
benzoicAcid 33 87 36 51 48 90 27 95
(-)Epicatechin 27 76 39 90 257 77 279 75
(+)Catechin 22 99 22 99 156 117 105 132
Quercetin 48 105 52 96 77 102 65 105

126

(



v h y " n. hit118<’ hy n' "<, >h tcom n’ 1 h > h

Rutin 50 150 48 165 65 110 35 140
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Spectrum 1A Profile Smoothed(7) s )
° ; . . i . : pectrum 1A Profile Smoothed(7)
BP:169.2  0.118 min, Sean:7, 50:1000 (), lon: 30688 us, RIC: 206318 BP: 156,1 0.994 min, Scan: 71, 50:1000, lon: 3342 us, RIC:1,632e+7
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1. Gallic ackESI negative 2. Gallic ackESI positive
Spectrum 1A Spectrum 1A
BP:169.1  1.089 min, Scan:21,50:1000 (-),lon: 250000 us, RIC:7552 BP: 185,1 0.066 min, Scan: 3, 50:1000, lon: 110486 us, RIC: 432710
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3. Gallic acihPCI negative 4. GaRClgasitive
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Spectrum 1A . Protile Smoothed(r) Spectrum 1A Profile Smoothed(7)
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. 327.2
100% 1538 ] 100% 4 7106 ]
65.1
5741
75% | N 75% i
299.
480
50% | ] 50% 758.3 ]
181.2 pad O
2714 »9g4
25% - 358 7 1 25%
309
0%
. . . ] g e : T : ;
250 500 730 1000 250 500 750 1000
m/z m/z
5. Caffeic acHESI negative 6. Caffeic ackESI positive
Spectrum 1A Spectrum 1A
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7. Caffeic acid\PCI negative

8. CalfBiC lgnidsitive
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9. Vanillic aci€ESI negative . : "
10. Vanillic ackESlpositive
Spectrum 1A Epenlrum 1 .
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11. Vanillic acihAPCI negative 12. Vanillic acihAPCI positive
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Spectrum 1A Profile Smoothed(7)
BP:121,2 0.699 min, Scan: 27, 50:1000 (-), lon: 81662 us, RIC: 168882
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13. Benzoic aciES| negative

Spectrum 1A
BP:331.0

Profile Smoothed(7)

Spectrum 1A
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15. Benzoic aciPCI negative

0.767 min, Scan: 56, 50:1000, lon: 4789 us, RIC:1,172e+7
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14. Benzoic aciESI positive
Spectrum 1A
BP:137,2 0.327 min, Scan: 7, 50:1000, lon: 250000 us, RIC: 167808
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16. Benzoic aci\PCI positive
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Spectrum 1A Profile Smoothed(7) Spectrum 1A Frotiie smoothed(r)
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19. FeruliacidAPCI negative
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Spectrum 1A Profile Smoothed(7) Spectrum 1A Profile Smoothed(7)
BP:1987,2 0.224 min, Scan: 10, 50:1000 (-), lon: 43971 us, RIC: 127012 BP: 181, 0.014 min, Scan: 2, 50:1000, lon: 6729 us, RIC:7,996e+6
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21. Syringic aci#SI negative
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23. SyringiAPCI negative

24. Syringic aciPCpositive
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Spectrum 1A

v h rl‘h11i5<’hz n'

Frofile Smoothed(/)
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25. Salicylic aci#ESI negative
Spectrum 1A
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27. SalicyliacidAPCI negative
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26. Salicylic aciESI positive
[Spectrum 1A
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28. SalicyliacidAPCI positive



Spectrum 1A
BP:163,1  1.280 min, Scan:

Profile Smoothed(7)
56, 50:1000 (-), lon: 26497 us, RIC: 191734
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29.p-CoumaricacidESI negative

Spectrum 1A
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31. p-CoumaricacidAPCI negative

Spectru Profile Smoothed(7)
BP: 165,2 0.087 min, Scan:7,50:1000, lon: 38179 us, RIC:2,135e+6
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30. p-CoumaricacidESI positive

Spectrum 1A
BP:147,2 1.007 min, Scan: 20, 50:1000, lon: 246242 us, RIC: 302212
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32. pCoumaricacidAPCI positive
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Spectrum 1A Profile Smoothed(7)
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33.TyrosolESI negative
Spectrum 1A
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35. TyrosotAPCI negative
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Spectrum 1A Profile Smoothed(7)
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34. TyroseESI positive
Spectrum 1A
P:121.,4 1.580 min, Scan:74,50:1000, lon: 42807 us, RIC: 854651
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36. TyroselAPCI positive



Spectrum 1

A
BP:127,2

Profile Smoothed(7)
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37. 4ChlorophenolESI negative

39. 4-ChlorophenolAPCI negative

Spectrum 1A Profile Smoothed(7)
BP:121,2 0.639 min, Scan: 40,50:1000, lon: 14795 us, RIC: 4,204e+6
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38. 4-ChlorophenolEShositive

40. 4-ChlorophenolAPCI positive
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