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EYXAPIZTIEZ
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NEPINAHWH

ITn mapouoa MTUXLOKN Epyacia mpayuatonolonke BBAloypadikn avackonnon twv
HEBOS WV TIOU XPNOLUOTIOLOUVTOL EMAVEIANUUEVA QTTO EPYAOTHPLA YL TNV EKTIKUNGCN TNG
avTloEeldWTIKNAC dpaonc aypodlatpodilkwy SelyUATwyY. ZUYKEKPLUEVA, Ol HEBoSoL Tou
HeAETABNKAV glval: ektipnon TG avtoeldwtikng Spaong péow arlnAemnibpaong pe tn pila
DPPHe, extipnon tng avtlofeldwtikng 6paong péow alAnAenidpaong pe t pila ABTSe+,
EKTLLNGON TNG AVTLOEELOWTLKAC SpAONG LECW TNG LKAVOTNTAG avaywyng Tou TploBevn olérpou
oe 6100gvn (FRAP), ektipnon tng avtlofelSwTKN Lkavotntag Héow alAnAenidpaoncg pe tn pila
0O2e- (SOD) Kot eKTLLNON TNG AVTLOEELOWTLKAG LKAVOTNTAG LECW aAANAeTidpaong e Tn pila
OHe. H avalntnon otnv Baon dedopévwyv PubMed adopolos ektipnon tnv BlodpaotikotnTog
Selypdtwy tpodipwy pe avtioeldwtikn Spdon Le Xprion Twv mapandvw HeBodwv yla to
XPOVLKO Staotnua 2016-2021. Ta anoteAéopata nTtav 841 os aplBuod Kal EMetta ano PeAETN Kal
afloAdynon autwy, otnv avaAuon cupumnepAndOnkav 457 pehéteg. Ot HENETEC
opadomnoBnkav cUUPwWVa UE TO TIPOG €ETAON TPODLUO OTLG £ENG KATNYOpPLeG: albépla éAala,
dutq, Botava, ppouta, Aaxavikd, SnUnTpLaka, oompla, Enpol kapmol, prmaxapikd, KPEaG Kat
TpolovTa TOU Kal LEAL Kal tpoidvta Tou. O blaitepog okomog TG LEAETNG Elval n Kataypadn
KOlL ] KOTNYOpPLOTIOiNoN TWV AMOTEAECUATWY AUTWV va dnuloupynoset pa Baon dedopévwy yla
UETETELTO XPiON O€ OTATLOTIKA TIPOYPAUUATA TTOU Ba KAVOUV [La TTOCOTLKI TOTiKNoN yLa TV
Baputnta Kot TNV KATOAANAOGANTA TNG XPONC TOUC YLO TNV EKTLUNON TWV AVTLOEELS WTIKWV
dotATwy Twv Tpodipwy. TEAOG, uTtoypappileTal N avayKaldTnTa yLo TUTIoToinon Twv Adn
SLaBEoIpwy peBOS WY WOTE va TPOKUTITOUV CUYKPLoLHa anoteAéopata, KaBwc Kat n xprnon

VEWV, TtLo e€eAlyHEVWV PEBOS WY OMw¢ autwy Tou Bacilovtal o vavoowpatidia.



ABSTRACT

In this thesis, a literature review of the methods that are repeatedly used by laboratories for
the assessment of the antioxidant activity of food samples was carried out. In particular, the
methods studied are; estimation of antioxidant activity through interaction with the DPPHe
radical, estimation of antioxidant activity through interaction with the ABTSe+ radical,
estimation of antioxidant activity through the ability to reduce trivalent iron to divalent iron
(FRAP), estimation of antioxidant capacity through interaction with the O2e- radical (SOD) and
estimation of antioxidant capacity through interaction with the OHe radical. The search in
PubMed database was about the estimation of the bioactivity of food samples with antioxidant
activity using the above methods, during 2016-2021. The results were 841 in number, and after
the screening and the evaluation of them, 457 studies ended up in the analysis. The studies
were grouped according to the sample under consideration in the following categories:
essential oils, plants, herbs, fruits, vegetables, cereals, legumes, nuts, spices, meat and its
products and honey and its products. The specific purpose of the study is to record and
categorize these results to create a database for later use in statistical programs that will make
a quantitative assessment of the importance and appropriateness of their use in assessing the
antioxidant potential of foods. Finally, it is highlighted the need to standardize the methods
already available in order to obtain comparable results and the use of new, more sophisticated

methods such as those based on nanoparticles.
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1. EIZATQrH

1.1 EAevud¢epec Pilec

Ta popLa aroteAouvtal anod Evav A EPLOCOTEPOUG TTUPNVEG, oL oTtoioL amaptiovral
OTTO TIPWTOVLA KOlL VETpOVLA KoL TtepLBAAAovTaL amd NAeKTpOVLa, TTou TteEpLdEPOVTAL YUPW ATIO
ToV upnva. 2 SLadOPETIKEG AMOOTACELG OO TOV TUpAvVa Bpilokovtal Ta TPOXLAKA, oTa oroia
SleuBetouvral ta nAsktpovia. Ta nAektpovia ou Ppiokovtal os KOs TpoxLako, Snuloupyolv
{euyn He éva aAo nAektpovio. Ta Levyn nAektpoviwy meplotpédovTal YUpw Ao ToV EaUTO
TOUuG (spin) og avtiBeteg kateuBUVOELS. Ta TTEPLOCOTEPA LOPLA TIOU T NAEKTPOVLA TOUG Elval
SleuBetnuéva oe (evyn, eival mo otabepad, epdaviloviag UKPOTEPN EVEPYELAKN KATACTAON, UE
anotéAeopa va epdavilouvv pelwpévn Spaotikotnta. Otav éva 1) MEPLOCOTEPA NAEKTPOVLA,
dlaitepa auta mou Bplokovtal ota e€WTEPLKA TPOXLOKA TOU ATOUOU, €ival acUleuKTa, TOTE TO
HOpLO yiveTal aotaBbég, epdavilovtag peyaAUTEPN EVEPYELAKN KATAOTAON, UE ATIOTEAECUA VA

elval o 6paoTiko amo AAAa popLa.

Q¢ eAelBepn pila opiletal kKAOs ATOUO, LOPLO H LOV TTOU SLOOETEL Eva TOUAGXLOTOV
NAEKTPOVLIO 0TV e€wTePLKN otBada abévoug, elval Lkavo yla avtoduvapn UTapén Kabwg Kot
UMOPEL VO CUUUETEXEL O 0€sl60aVaYWYLKEG AVTLOPACTELG E YELTOVIKA poptla (Gilbert, 2000;
Halliwell & Gutteridge, 1990). H ammAovotepn eAeVBepn pila sival To popLo udpoyovou To omoio
QmOPTIZETAL OTTO £Vl TIPWTOVLO Kl £Val NAEKTPOVLO TToU BplokeTal otnv eEWTEPLKN KOl LovadLkn
tou otfada. Zuudwva pe Valko et al. (2006) n dpaoctikdtnTa pLag eAeVBepng pilag kabopiletal
aro Ta acVIEUKTA NAEKTPOVLA OTNV EEWTEPLKN TNG OTLRASA TTOU TO PETATPEMOUV OE TILO
6p0aoTIKO o Ta UTTOAOLTTAL KAl AGYW TNG apouoiag Twv TElVOUV val ammooTtoUV NAEKTPOVLA ATTO
YELTOVLKA HopLa. Otav cupPel auTto, TO HOPLO TIOU £XO0E TO NAEKTPOVLO TOU UETUTPEMETAL OE
VEa pila OV HE TN OELPA TNE AOOTIA NAEKTPOVLO HE avTapAdAAnAn otpodopun (spin) anod
AGAAO HOPLO K.0.K.. H Sladilkacio auTr) UMmopEel va CUVEXLOTEL ETT AOPLOTOV HE TTOAAEG ETULITTWOELG
yla tov opyaviopo (Halliwell & Gutteridge, 1990). Auth n Stadikaoia €Xel WG AMOTEAECUO TNV
TPOKANON XNUKWV avTLOpAcEWVY LETOEL ATOUWY N Hoplwy, KATA TLG oTtoileg EXou e petadopd
NAgkTpoviwy Kal LeTABOAN Tou aplBuol ofeldwaong TWV ATOUWY TWV OTOLXELWV TTOU

OCUMMETEXOUV. TETOLEG avTIOpAcELG ovopdlovtal ofelboavaywyLkeg (redox), ek Twv omolwyv Katd



Vv ofeldwon €xoupe anwAeLla NAEKTPOVIWY, EVW KATA TNV avVaywyH €XOULE OIOKTNON

NAEKTPOVIWY amo éva atopo (r.x. ofeldwtikn pwodopuAiwaon, KUKAOC TOU KITPLKOU 0EEOC).

Yrniapyouv dladopol tumol eAeUBepwv pL{wv. OL TAEOV ONUAVTIKEG EAeVBEpPEC pileg elval
HOPLOKA £16N He KEVTPO TO 0€uyovo Kal HepLKEG PopEg To alwto (Miles, 2008; Sengupta et al.,
2004), To B¢io (Battin & Brumaghim, 2009; Pani et al., 2010) r} Tov dvBpaka. ZuvoAlkd, OAa ta
HopLoka £(6n mou mephapfavouv ofuyovo, eite eival eAeUBepeg pileg site O)L, ovopalovral
Spaotikeg popdécg ofuyovou (AMO) (Gutteridge, 1995), evw avtiotolya OAa Ta LopLaka €i6n

niou mephapBavouv alwto ovopalovrtol SpacTikéG popdeg alwtou (AMA).

1.1.1 Apaotikég Mopdég Ofuyovou

OLTILo ONUAVTIKEG EAeUOEepPEC pileg yia Tal BLOAOYLIKA CUCTHUATA ELVOL AUTEG TTOU
T(POEPXOVTAL Ao To 0§uyovo kal ovopalovrtal Apaotikeg Mopdeg Ofuyodvou (Radical Oxygen
Species-R0OS). O 6po¢ SpaoTIKEG popdEC 0EUYOVOU elval YEVIKOG, Kot adopd Ta eVOLAUETT
npoiovta ateAoug avaywyng Tou ofuyovou. OAeg ot ROS €xouv TNV LKAVOTNTA VO ATTOCTIOUV EVal
NAEKTPOVLO OO €VOL LOPLO OTOXO KOl AUTO XNULKA ovopaletal ofeidwon. Emopévwg, ot ROS
nipokaAoLv ofgidwon kat yU' auto dpouv w¢ ofeldbwtika (Cheeseman & Slater, 1994). H

TaLVOUNOT) TOUG UIMOPEL va YIVEL O TECOEPLG KATNYOPLEC: i) EAeUBepeg pileg, OMwWCE N pila

vbpouliou (-OH), ii) LWOvTa, onwc to umoxAwplwdecg (ClOY), iii) cuvbuacopoug eAeuBépwy prlwv
Kall LOVTWYV, 0w To aviov coumepoteldiou (-027) (Mivakac 1) kat iv) uépLa, Omwe to uTtepoeibdlo
Tou uSpoyovou (H20;) mou bev eival pilec aAAd pmopoULV va TIPOKAAECOUV TNV TTOpAywyn

ehevBépwv plwv (Mivakac 2).

Mivakacg 1: Kuptotepeg Apaotikég Moppec Ofuyovou (ROS)

Pia udpotuliou -OH
Pila aAko&uAiou RO-
Pila urtepofuliou ROO-
Pia udpomnepofuliou ROOH-
YroxAwpLwdeg avidv ClO
AvLov coumnepoeldiov 02"

10
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Mivakag 2: Mn ptlika tapdaywya oéuyovou

Ynepoéeiblo Tou udpoyovou | H,0,
Pileg Beiov RS-

Pilec TpuyAwpopebuliou CClI3-
YrnoxAwplwdn ofca cocl

Elval mA€éov eup£wc yvwoTo OTL Ta BLOAOYLKA cUCTHHATA, OXL LOVO €XOUV avartUEeL
HUNxaviopous "oupPiwong” pe tig eAeVBepeg pileg, n mapaywyn Twv onoiwv elvatl avamopeuktn
KOTA TIG LETOBOALKEG Slepyacieg, oAAA Kal LNXAVIOUOUC EKUETAAAEUOTC TOUC TTIPOG OPeAOC TNC
duoLoloyikng Asttoupyiag Tou opyaviopou. Ta odeAn twv ROS mapatnpouvtal o€ XAUNAEG N
HETPLEC CUYKEVTIPWOELG Kal N SpAaon Toug eviomiletal KUpiwg oe pUOLOAOYLKEG SLaSIKACLEG
OTWG OTNV KUTTOPLKI ATOKPLON OTO OTPEG, OTN UETAYWYN CALOTOC, OTNV KUTTAPLKN
Sladopomnoinon, otn petaypadr yovidiwv, 0Tov KUTTApLKO TTOAAAMAACLACUO, 0T dAeyuOov,
oTNV AnmoONTwaon, otn ¢ayoKUTTAPWOTN KUTTAPWY TOU 0lVOOOTIOLNTIKOU Kot oTn onpatodotnon
yla tTnv mAén tou aipartog (MamayaAdvng, 2014). AvtiBeta, oe uPnAEG CUYKEVTPWOELG, oL ROS
avtidpouv evKoAa pe OAoug oxeSOV TOug TUTIOUG LAKPOUOPLWY OWG: TTPWTEIVEC, Autidia,
vbatAavOpaKeC Kal VOUKAETKA of€a kal emtdyouv BAAPBEC 0€ KUTTAPLKEG SOUEC, OKOUN UITOPEL KOt

va 08nynoouv o KUTTapLko Bavarto r vékpwan.

1.1.2 Apaotikég Mopdég Alwtou

Ot Apaotikég Mopdég Alwtou (Reactive Nitrogen Species-RNS) amoteAoUv tnv SgUtepn
opada eAeuBepwv pllwv Kal n kupLa Ttnyn toug eival to povoéeidlo tou alwtou (NO) (Mivakac
2). Ta RNS nmeptdapavouv pilec oL omoileg £0UV 0V KEVIPLKO ATOMO TO A{wTo, OMWGE TO
povoéeidio tou alwtou (NO') kat to dloeidio tou alwtou (NO2), KabBwe kot alwTOUXEG EVWOELG
miou Sev elval eAeUBepec pileg aANA 0€clOWTLKOL TTAPAYOVTEG I} LETOTPETIOVTAL EUKOAQ OE
eAeLBepeg pilec, Omwc yla mapadelypa o vitpwdeg ofu (HNO3) kot To avidv Tou VITPLKoU

urtepoéelbiou(ONOO).
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To NO eivat po oAU oxupr pio Tou UTTAPXEL O HEYAAEC TTIOCOTNTEG KOl oUVTIBETAL
Katd tnv ofeidwon tng L-apyvivn og kitpouAivn amo tig cuvbdaoeg tou NO (NOSs) (Ewkdve 1). To
pHovo&eidlo Tou alwTtou OvTtag Kot To Lo eAelBepn pila, avtidpd He To poplako ofuyovo (02),
ue to uttepoteidilo (027), pe Tnv atpoodalpivn Kal AAAEC TPWTEIVEC TTOU TIEPLEXOUV
ouvaBpoioelg opddwv (clusters) pe Seopoug dLoBevolg Kal TploBevouc oldripou pe Kabwg Kat
HE AAAEC pileg mpwTeivwy Kat Autdiwv. Ta moapayopeva poiovTa Kal n Tpomomnoinon
Sladpopwv Blopopiwv and autd, £X0UV OUCLACTIKN CUHUHETOXN OTO HETABOALOUO KOl OTO

emninedo Tou ofeldwTLKOU OTPEC TOU opyavicpou (Mamayalavng, 2014).

Mivakag 3: Apaotikéc Moppéeg Alwtou (RNS)

Movoéeiblo Tou alwtou NO-
Awoeiblo tou alwtou NO>
NiTpLko umepoteiblo ONOO
i
:;_I_-*?: :\_I_’*"* :'.——'4}:
| Ty R | o g
| S |
| i | £ )
I I
| I
] . )
H = HH h— H
.I._
L-oprpmwineg K=-ubeabo-L-Aprpivig ELposhnen

Ewkova 1: Mapaywyn puovoéeidiov tou alwtou (NO)

1.2 Napaywyn EAsvBeépwv Pllwv

H mapaywyn twv eAeuBépwv pllwv OTOV OpyavIoPO eVOEXETAL va lval, eite evdoyevig
e€wyevncg (Etkova 2). OL evboyeveic mnyeg napaywyng eAeuBépwv pl{wv Kalouvtal 00EC
TLAPAYOUV OTO ECWTEPLKO TOU KUTTAPOU EVEPYWVTOG PECA OTO KUTTAPO KAl 00EG oxnuatilouv
eAelBepeg plleC OTO ECWTEPLKO TOU KUTTAPOU KaL TIC aneAsuBepwvouy ot yupw mepLoxn. Qg
e€wyeveic nnyég xapaktnpilovtal ol mepBaAAOVTLKEG TINYES Kal kamola papuaka (Koren,

1995).

12



EXOGENOUS | SO S| ENDOGENOUS

28

+cigarette smoke * mitochondrial
“onizing x—r " . electron transport
radiation 7 chain (ETC)
ﬂﬂtmvialelw + endoplasmic
light (UVA) reticulum (ER)
+ heavy metals: iron * peroxisomes
copper, cadmium, +membrane-bound
nickel, arsenic NADPH oxidase
+ ozone% N +dual oxidases
+Air » lipooxigenase
pollution » cyclooxigenase
ROOI H,0,
RO ROO
less -OH No, quore
0y ONOO
] 1

ANTIOXIDANT I
DEFENSES PATHOGENESIS

Enzymatic |
‘ Cancers J [Dhbne!

Non-enzymatic
systems: vitamins,
gluthatione

systems:
CAT, SOD, Cardio
GSH-PX sl

Neuro
degenerative

Ewkova 2: Zxnuatikn amtelKovion tne mapaywyrc eEAsUG€pwv pl{wv Kol TwV EMUMTTWOEWY OTOV avIpWITIVO

0pyaVIOUO.

1.2.1 Evboyeveig mnyeg

To peyaAUtepo MOoooTo TwV eEAeUBEPpWV pL{wv TAPAYOVTAL LECW TNG OEELOWTIKNG
dwodopudiwong mou eivat pa Stadlkaocia, o PAYLATOTOLELTOL OTNV ECWTEPLKN HEUBPAVN
TWV pLtoxovdpiwv. Katd tnv ofeldwtikn dwodopuAiwon mapdyeTol TO HEYAAUTEPO PEPOC ATP
(tprpwodopikng adevooivng) mou cuvBETouv oL opyaviopot otav ta NADH kat FADH;
ofeldbwvovrtal Sivovtag nAektpovia oto O; pe tn Bonbesla-napeuPoAr bpopEwv NAEKTPOVIWVY TTOU
ovoualovtat avamnveuotiki aAuoida. Ta avnypéva popta NADH kat FADH; ou oxnuatifovtatl
aro tn YAukoAuaon, Tov KUKAO Tou Krebs kat tnv o€eidwon Autapwv ofEwv, ival popLa mou
dépouv éva Leuyapl nAektpoviwv pe uPnAo duvapikd petadopdg. Ta nAektpovia
petadEpovral amo auTd Ta HopLo 0to O; HEow piag aAuoidog LeyaAwY TPWTEIVIKWY
OUUMAOKWYV, EVOWUATWUEVWY OTNV ECWTEPLKN MEUBPAVN TwV piToxovdpilwv (ofetboavaywydon
Tou {eUyoug NADH-ouBLkLvovng, aAALWG cupmAoko |, oeldoavaywydon Tou {elyoug
OUBLKLVOVNG- KUTOXPWHATOG €, AAALWC oUUTTAOKO IlI Kal 0&eldAon TOu KUTOXPWHATOC C, AAALWG
ocLumAoKo V) kat ard Suo eAelBepa Slaxeopeva HopLa (oUBLKLVOVN,KUTOXPWHA C) TTOU
HeTAdEPOUV NAEKTPOVLA OTTO TO EVOL GUUTIAEYUA OTO AAAO. TEALKOG ATOSEKTNG TWV NAEKTPOVIWY
elval To poplako ofuyovo, To omolo avayetal MARPWE Pog VePO. Evw ta nAektpovia
petadEpovral LECW TNG AVOTVEUOTLKAG adAuaidag, Ta mpwTtovia avtAolvTal oo tn pia mAeupd

™¢ HEUPBpPAvNG Tou pitoxovdpiou (UATpa) otnv GAAN (StapeuBpavikdg Xwpog), UE ATMOTEAECUA
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HUEYOAUTEPN CUYKEVTPWON TTPWTOVIWY OTOV SLOPEUPBPAVIKO XWPO Kol OETIKO NAEKTPLKO
SuvaLKO POG aUTA TNV MAEUPA, TO omolo evepyormolel tn ouvBdon tou ATP (1 ATPdon). Etol,
ATP cuvtiBetal 6tav Ta MPWTOVLO ELOPEOUV TIIOW OTN HULTOXOVOPLOKN UNTPA LECW TOU
evl{upLKOU CUUTTAOKOU TNG cuvBdong tou ATP. Autd adopd to 95-99% tou ofuyodvou (Berg et
al., 2010).

To umndAoumno 5% tou eloepXOEVOU 0EUYOVOU TIOU XPNOLUOTIOLELTAL aTtd VIV LKA
OUOCTAHOTA OTO KUTTAPOTMAACMA KOl To evoomAacpatikod diktuo, omwe n NADH ofeldaon, n
o&eldaon Tou KuTtapoxpwpatog P450, n kukAofuyevaon, n Autofuyevaon Kal n
Eavdvoelbdon. Autd Ta évIupa LE TN OELPA TOUG, HETADEPOUV OTASLAKA EVA NAEKTPOVLO OTO
HOPLOKO 0EUYOVO WOTE VA LNV TO avAayouVv MANPWE Kal o KaBe otadlo (mpootiBetal éva
NAEKTPOVLO) TtapAyeTal Eva eVOLAUETO TPOIOV. Katd cuVETELD, £XOUME oTadlakn avaywyr Tou
pHopLakol o€uyovou Pog VEPO, UE Ta EVOLAUEDO TTPOLOVTA VAl Elval KOTA OELPA TTOPAYWYNG

Toug, To 02°, to H,0; kat to OH®.

Ta évlupa TOU CUOTHATOG TOU KutoXpwiatog P450 napdyouv eAeUBepeg pileg Katd T
6pacon Toug. AVaAUTIKOTEPQ, Ta EVIUHMA QUTA CUUETEXOUV O avTldpacoels tng dpaonc |, aAlad
KOl YEVIKOTEPQ OTO UETABOALOO EEVOPBLOTIKWYV TIPOC TOV OPYAVIOUO oUCLWwV (TT.X. papuaka)
uetadpépovrag nAektpovia and to NADH i to NADPH oto O; Kot 0€eldwvovtag To UNOCTPpWHA

(6nAadn to €evoPLoTiko - RH) cUpdwva pe TNV TTapaKATw aviidpaon:
RH + O, + NADPH + H* - ROH + NADP+ + H20

TNV MPAYHOTIKOTNTA Kot To EevoPLoTiko kat ta NADH rf NADPH ofelbwvovtatl evw to ofuyovo
avayetoL o€ vepo. ETol To evIUUIKO auTto clotnua Aéyetal Kat ofeldaon Hiktou Tumou. Ta
éviupa Tou ouothpatog P450 eival atponpwreiveg kat evtomnilovtal oxebov o€ OAOUC TOUG
LOTOUG, OAAG O PEYOAUTEPEC CUYKEVIPWOELG OTO AE(0 EVOOMAQOUATLKO SIKTUO TWV
NMOTOKUTTAPWV. Aladpapati{ouv oAU onNUAVILKO pOAO 0TnV adpavormoinon Kal amopaKkpuvon
TWV EeVOPBLOTIKWY OO TOV 0pyaVIOHO, 0AAG UTTOPEL VoL 06NYyrCOUV KOl 0T UETOTPOTTH TOUG OF

TOELIKEC KOl KAPKLVOYOVEC EVWOELC.

Mta akopo evSoyeviC Ny €lval TO AvOCOTIOLNTIKO CUCTNLA TTOU OPLOUEVA OO TO

KUTTAPO TOU Topayouv eAeVBepeg pileg yia va e€oudetepwaoouv Baktripla LoBOAE(S Kat
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BloAoyika UAKA (peTapooxeuBévta Opyava f LoTol). 2 MeEPUTTWOELG Ttou N Stadikacio auth
elval ekTO¢ eAEyxou, OTWG CUMPALVEL PE TIG AUTOAVOOEG A0BEVELEG, LEPLIKEG EAEVOEPEC pileG
TIou Tapayovtal pokalovv BAGBeg ota iSla pog ta kuttapa (Vainio et al., 1999). Tétowa
KUTTOpA €lval Kal Ta payokutTapa. Ta evepyomolnpéva oudetepodila Kot LovokUuTTapa
napouotalouv auEnueévn KatavaAwaon ofuyovou MToU cUVOSEeVETAL Ao aPAywyr LEYOAWY

TIOOOTATWV EAELBEPWV pLlWV.

MoAAG popLa pe Blodoykoug poAoug omwg pAaBiveg, katexoAapiveg, BelOAeg kot n
atpoyAoBivn propouv va autooeldwbouv napoucia Oz oxnuatifovtag O To oxnUat{OHeVO
02" oupBaAeL otnV MepPALTEPW OEEIOWON AUTWV TWV EVWOEWV OE L0l GELPA TIOAUTIAOKWV
QyVWoTwy avidpdoewv. Eniong, Ta umepofelSLOOWUATO TTOU ELVOL ULKPA LEUBPAVLKA
opyavidia ou SLtabEtouv ofeldwTikA viupa OTwWCE €lval N KATAAAGCT, CUUUETEXOUV OE
avtidpaoslc dtaomaong Stadopwy emiBAaBwWY OUGLWYV YLA TO KUTTAPO, CUUUETEXOUV, EMLONG,
otnv anodopnon Twv Autdiwv péow ofeldwonc. Katd tnv Stapkela tng ofeldwong Twv
Autdiwv mapayetat urtepoeidlo Tou udpoyovou (H2032) pEow TNG HeETadOPAG NAEKTPOVIWV aTTO
10 Autapo oV oto FAD mpog oxnpoatiopod FADH; kot oo autd oto poplakd ofuyovo O; (Berg et

al., 2010). TeAkd, to H202 adpavormoleital LETA Ao UETATPOT TOU OE VEPO.

1.2.2 E§wyeveig mnyeg

Ot uneplwdelg Kat Lovilouoeg akTvoBOALEC UImOPOUV VA TIPOKAAETOUV ELTE TNV
dwtoAuTikA Stdomaon evaioBnTwy evwoewv npokaAwvtag tn dnuoupyia Vo eAeuBEpwV
pullwyv, eite T SLEyepon GAAwV, oL OTIOLEC €V cuveXeia amoomouyv | amodidouv NAsKkTpovLa.
ErumA€ov, to VEDOG TNG aTHoodhaLpLKg pUTIAVONG OTIWE TO 6JoV TNE TPOTIOodALPAC, O KATIVOG
TOU TOLydpou Kal ta Blopnxavika anofAnta eival onpavikol ofeldwtikol mapayovteg. Eniong,
eAeLBepeg pileg mapayovtal amo tn Spacn paprdakwy Kat AAAwWY EEVOBLOTIKWY OTIWG TOELVES
KOl EVTOMOKTOVO OAAQ KOl aTtO augnpEéVn KatavaAwaon oAKoOA. TEAOG, GNUAVTLKH Ttnyn
o&eldwTIKWV elvatl kat n dtatpodn kat Lovta Bapéwv PETAA WV (LOAUBSOG, KASLLO, VIKEALO,

vbpapyupog, xahkog) (Klaunig et al., 1998; Koren, 1995).
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1.3 BioAoyikn Apaon EAsudépwv Pllwv

OL eAeVBepec pileg eival mpoidvTa ToU KUTTAPLKOU PeTtaBoAlopol kat Stadpapatilouv
SUTA6 poAo otov opyaviopo, kabBwe n BloAoyia toug akoAouBel To Ppatvouevo Tng 6punong
(hormesis). ZUpudwva pPe oUTO To PALVOUEVO, XOUNAEG CUYKEVTIPWOELG EAEUOEPWV PL{WV
EMLOPOUV EVEPYETIKA OTOV OPYAVLOUO, SLOTL ELVAL ATIOPALTNTEG YLl OPLOUEVEG BEUEALWSELG
Slepyaocieg Twv KUTTApWV. OTOV OUWG Ol CUYKEVIPWOELG TOUC UTIEPPBAiVOUV TIC PUGCLOAOYLKEG
TLUEG, TOOO TIOU SEV UTTOPOUV VA AVTLOTAOULOTOUV amd Toug eVOOYEVEILC avTLOEELOWTIKOUG
HUNXAVLIOUOUG, TpokaAoUv ofeldwtikn BAAPN ota pakpopopla (mpwtelveg, Autidia,

voukAeotidia).

1.3.1. Oetikeg emIdPAOELG

Ooov adopd Tig BeTIkEG ETUOPATELG TWV EAEUBEPWV pLIWV, XAPAKTNPLOTLKA avadEPETAL O
onoudaiog pOAOC TOUC OTO OVOCOTIOLNTIKO GUCTNHO KOl OTNV ALUVA TOU OPYQVIOUOU HECW
gvepyoroinong Twv GayoKUTIAPWY YL TNV AMOUAKPUVON TWV avilyovwy. O poAog Toug autog
gvioxVEeTaL Katd Tt Slapkela tng dAsypovnc. EmumAéov, Spouv wg KuTtapikol ayyeAlodpopot,
€xouv 6nAadn TNV LKavOTNTA va HETAGEPOUV CUATA ATIO TO CNUATOSOTIKA LOVOTIATLA LETAEY
TWV KUTTAPWV. TEAOG, CUUUETEXOUV KOl O AAAEG ONUAVTIKEG BLOXNMLKEG 060UG OTIWG N

gvepyornoinon ev{UUwV Kal N CUCTOAN TWV HUWYV, O LETABOALOMOC KAl N AIOMTWon.

1.3.2 ApVNTIKEC ETILOPAOELG

H mapaywyn eAeuBEépwv pllwv o PeYAAEG TTOOOTNTEC, TTOU UTtEpPBaivouv ta ducLloloyLka
opLa, SnUoupyolV SUCUEVELC CUVONKEG OTOV OPYAVIOUO KUPLWC TTPOKOAWVTOC AAAOLWOELG )
Kall Kataotpedpovtag poakpopopla. Ol eAeUBepec pileg eival MOAL SpacTika HopLA TTOU
oAANAoeTLdpOUV e BOOLKA SOULKA KOl AELTOUPYLKA OTOLXELOt TOU OPYOVIOUOU OTWG Ta ALtidLa,
ol mpwteiveg kat to DNA mpokoaAwvtag aAlloiwon 1 kataotpodn touc. EmunpocBOeta,
oxetilovtal pe avgnuévo kivbuvo gudaviong mabroewv onwe o dtapntng, n
opTNPLOCKANPUVEON, VEUPOEKPUALOTIKEC vOooL (Alzheimer, Parkinson) kat ynpavon (Halliwell &

Gutteridge, 1990), evw mapdAAnAa pmopouv va odnyrnoouv o€ xpovia GAeyuovn).
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ErupAoELC OTIC IPWTEIVEC

H oeibwon apwvotéwv Kat mpwteivwv amod Tig eEAeUBepeg pileg evOExeTaL va TIPOKAAEDEL
TPOTOTOLNGCN EVOG CUYKEKPLUEVOU OULVOEEDG, SLaoTiach MEMTLOLWY 1 KAl OXNUATIOUO
S100UADLOIKWV yePupwV. ATtoTEAEGHA OAWV £lval n aAAayr TS Soung TN MPWTEIVNE Kall
ETOMEVWG KOl TNG AsLltoupyiag TnG. H ofeldwon Twv MpwTteivwv e€aptdtat amo Ta apvoséa mou
TepLEXOLV. Ta mLo evdAwta, otnv ofeldwon, apvoféa eival KUPLWE AUTA TTOU TIEPLEXOUV
Bel0UXEC OUASEC KaL AKOPECTOUG SECOUOUC OTWG apyLvivn, Lotidivn, ueBelovivn Kal KUOTEIVN
(Salvi et al., 2001). H o€eibwon autwyv Twv aplvoEwy pe T dpdon Twv eAsuBépwv pL{wv
TapayeL mpoiovta pe KapBovuAikeg opadeg (aAdeldeg, keTOVEG). H kapBovuliwon gival pia pn
avaotpéPun Stadikaoia, kat TpwTelveg mou €xouv KapPBovullwBOel og pétplo Babud pumopouv
va SlaomaotoUV amo To MPWTEACWHA Kal T Aucooowpata. Qotdco, ot ROS €xouv kal tnv
tkovotnta va aAAA{ouv To AUGOCWHLKO cUCTNHA KAl TO TpwTedowa, SU0 KUPLO LOVOTIATLA
armolkodOUNoNG MPWTEIVWY, LE OTTOTEAECLLO VAL ATIOTPETIETOL | CUYKEKPLUEVN Sladikaoia Kal va
cuoowpPeLOVTAL OEELOWUEVEG TPWTEIVEG. ETOL, OL MPWTEIVIKEG 0EELOWTIKEC TPOTIOTIOLOELG
eMLdEPOUV TTOAU ONUAVTLKEG 0AAaYEC oTn Stapopdwan odnywvtag Tpomonoinon f aAAayr Twv
AELTOUPYLWV TOUC KaL KAT €MEKTAON O BLOAOYLKEG aAAayEG. AUTO cuUBaivel KABWE Umopouv
VaL EMNPEACOUV TNV AELTOUpYia UTIOSOXEWV, AVIIOWUATWY N EVIUUWV EVW UTTOPOUV EUUECO VO
06nNyAooULV KOl OE TPOTIOTIOLNOELG TtoU oxetilovtal He AAAa Blopodpla Omwe yLo tapadeLypa
otnv amnevepyormnoinon evlUpwv mou oxetilovrtat pe tnv emdlopbwaon tou DNA (Halliwell &

Gutteridge, 1990).

Erubpdoelc oo Autida

OL KUTTOPLKEG HEUBPAVEC elval TTAOUGLEG 0 ToOAUaKOpeota Autapd ofca (PUFA), ta omola
ofeldwvovtal amnod Tig eAeVOepeg pileg, pe anotéAeopa tnv dnpoupyia aAuoLldwtwyv
avtidpaocswv Autdikng untepoteidwong (Mylonas & Kouretas, 1999). H uniepofeidwon twv
Autdiwy eivatl pa dtadikaoia mou mepthappavel pa mnyn deutepoyevwy eAeBepwv prlwv
Tlou pUnopet va pacel eite wg Sevtepog ayyeAlodpopog site va aAANAOETILEPACEL AUEDCA HUE
aAAa Blopopla, evioxvovtag tig Bloxnuikég PAGBeC. Kata tnv avtidpaon, pa pilo udpofuliou

adatpel éva atopa udpoyovou amo plo opada pebuleviou pe amotédeopa va apaxbel £tol
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pLa piZa Autidiou, evw n i6ta OHe petatpémnetal o éva culeVYUEVO SLEVLO, OTO OTolo av

npootebel ofuyodvo Ba dwoel pLa pila Autdikov untepofuldiou (LOOe).

Autnh n pila LOOe pe tnv oslpd tnG adatpel amod alla popla Autdiwv atopa udpoyodvou
Kat Sivel €toL ta Autdika vdpoimepoteibia (LOOH) kat pia véa pila. 2tnv unepofeidwon
Aurtdiwv mapdyovtal ToAAEG EVWOELS OTtwG oAKAVLA, LaAovELaASe(idn Kal LOOTPOOTAVEC OL
OTOLEG UImOpPOoUV Va XpnotpomolnBouv wc deikteg o MOAEG aoBEveLleg Onwe otov dlaPBnTn,
LOXOULLKEG BAABEC KOl VEUPOYEVETIKEC aoBEveLec (Lobo et al., 2010). H untepoéeibwon twv
AUTLSLWV TNG KUTTOPLKAG LEUPBPAVNG EMNPEALEL TNV PEVOTOTNTA, UELWVEL TNV LKAVOTNTA
Slatripnong pag e€looppomnnuévng Babuidag ouykévtpwong Kot auavel Tn SLAmePATOTNTA TNG
HEUBPAvVNG, evw TBavo eival va cupPel kKal AUoN e AMOTEAECUA TNV AMEAELBEPWON TWV
KUTTOPLKWY CUCTATIKWV 0ToV TEPLBAAAOVTO XWPO. ZUVENWCE, ival TOavo va EVTOMICOUUE
QTWAELX EVOOKUTTOPLKWY UYPWV, HELWON TG LeTAPOPAG NAEKTPOVIWV OTO EVOOTIAACHATIKO
Siktuo Kot aANayEG OTLG pitoXovOpLaKES Asttoupyieg (Michael M. Gaschler, Brent R. Stockwell,

2017).

Erudpaoeic oto DNA

To poptlo tou DNA eival e€alpetikd otabepo Kat TOAU KOAQ TIPOOTATEUUEVO, WOTOOO OL
eAelBepeg plleg €xouv TNV LKAVOTNTA VA ENPEATOLV TNV PUCLOAOYLKA TOU AELToupyia e
KataoTtpodlkd amoteAéopata. To pitoxovéplakod DNA eival mio euGAWTo amod To TUPNVLKO,
KaBw¢ BplokeTal o KovTvi amootacn ano tnv kupla B€on mapaywyng ROS. OL eAeUBepeg
pilec mpokadoUv onacipata otig aAucideg tou DNA, aAlayEg otic Baoelg, BAAPeg otn Sour Tou
DNA, aAAd kat oto cuotnua emdlopbwong (Halliwell & Gutteridge, 1990). OAa autd €xouv cav
29 TeA KO amoTtéAeopa TNV dnuloupyilo LETHANAEEWY KAl KOTA GUVETIELD EUPAVLON
KAPKLVOYEVEDONG. H TILO YyVWOoTH Kol EKTEVWE LEAETNHEVN 0EELOWTLKN TPpOoToToiNoN OTLG BACELG
Tou DNA adopad tn pila udpofuliou (OH') mou avtdpad pe tn youavivn otnv B€on C-8 tou
moupLvikoU daktuliou oxnuatilovtag éva ofeldwTiko mpoidv tnv 8- udpotu-2’-youavooivn (8-
OHdG). Ou pileg udpofuAiou umopouv emiong va avildpAacouV Kal pPe AAAEG BACELG OTIWE N

adevivn yla va oxnuatioouv tnv 8- udpofuadevivn. AAANAeniSpaon avapeoa oTLg mMUpLULSiveg
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Kall oTLG pilec uSpoEudiou 0bnyel oto oxnuatiopo unepoeldiov tng Bupivng, 5- oupakiing,

yYAUKOAwV tTN¢ Bupivng kat AAAwV TETolwv mpoidvtwy (Halliwell & Gutteridge, 1990).

1.4 Oéetbwtiko 2Tpeg

Y€ KAOe opyaviopo TpENEL va Slatnpeital Looppormia Hetal tng mapaywyng ROS kat RNS
KOl TNG EEOUBETEPWONC TOUC ATTO TA OVTLOEELOWTIKA HECO. Z€ TIEPLMTTWON TIOU Ol SPACTLKEG
HopdEg 0€uyodvou Kal alwTou CUCCWPEUTOUV TIPOKUTITEL TO GOLVOLEVO TOU OEELSWTIKOU OTPEG.
Ofe1ldwTtikd otpeg (oxidative stress) kaAeital To paLvOUEVO TO OMolo TpokaAsiTal amo
Slatapayn TN Loopporiag HeTafy mapaywyng Spaoctikwv popdwv ofuyovou (ROS) kat TG
LKOVOTNTOG TOU opyaviopoU va adpavomoLroet autd ta Spactika napaywya (Pizzino et al.,
2017). Exel oplotel w¢ pLa Statapayni otnv npooeldwtikr Kot avtloéeldWTLKA LooppoTTia TOU
OpPYOVLOHOU, YEYOVOC TO omolo prnopel va o8nynosl o kataotpodr) Blopopiwv (Halliwell &
Gutteridge, 1990). Ta aitia Tou 0EELOWTIKOU OTPEC UMOPEL vaL €lval n LELWPEVN TTApAywWYN
OVTLOEELOWTIKWV AOYW TOELKWV TTAPOyOVTWY N LETOANGEEWY TToU emMnpealouV avTloEldWTLKA
€vlupa, €€AVTANON TWV EVOOYEVWYV AVTLOEELOWTIKWYV TTOPAyOVIWV AOyw TLOavric mabOoAoyLKNG
Kataotaon, auénuévn apaywyn ROS kat RNS Adyw £kBeong Tou opyaviopol o€ ToEkoU
TLAPAYOVTEG £(TE AOYW OVEEEAEYKTNG TTOPAYWYN G TOUG OO EVOOYEVH GUCTAOTO 1} KL
ouVOUAOUOG TwV VO (Sies, 1991). To 0EELOWTLKO OTPEG UMOPEL VO EXEL WG OMOTEAECHA
KuTTtopLkn BAGBN A va 0dnynoetL HEXPL KOl OTO KUTTOPLKO Bdavato, £ToL eunmAEKeTaL o SLAPOPEC
00B€veleg OTWG 0 KOPKivog, N vooog tou Parkinson, n peupatosldng apbpitida, n

aBnpookAnpwaon Kot 0 Katappaktng (Aruoma, 1998).
Oxidative stress

Anﬁo“idan!s

F
feg adr' ca ’,s

tissue injury Oxidative damage
1

inflammation

Lipids proteins nucleic acids
Ewkova 3: Zynuatikn anetkovion oéetdwrtikou otpeg (Kelly, 2003).
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1.5 Avtioéetdbwrtikn Apuvva-Avtioéeldwtika

Q¢ avtloEelbwTIKO xapaktnpiletal omoladnmote ouacia, n onoia PPlOKETAL OE ULKPEG
OUYKEVTPWOELG O€ OUYKPLON HE TO UTIOOTPWLA Ttou oeldwveTal Kat n onola kabBuotepel
ONUAVTLKA N amoTpenel TNV ofsidwaon tou urootpwpartog auvtou (Halliwell & Gutteridge, 1990).
To avtlogeldbwtikd duvatal va Swoel To NAEKTPOVLO TNG EEWTEPLKAG OTIRASAC O€ Eva LOPLO TO

omolo dLaBétel éva aouleukto NAEKTPOVLO, e€oudeTepwvovTag To (Eikdva 3).

Free radical Antioxidant

e o ©
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Ewova 4: Mnxavikn dpaon avtioéeldbwtikwv (Jamshidi-Kia et al., 2020).

Ol pnxaviopol avTlo€elSWTIKAG AUV UTITOPOUV VA XWPLOTOUV O€ 4 KATNYopLEG, eVvw N

StaBeopotnta toug Stadépel avapeoa o SLdOPETLKOUG LOTOUC Kal KUTTAPOL:

i. ‘Eviupa anopdkpuvong twv ROS (kataldon, untepofeldAoeqg).

ii. MPWTEIVEG UE LKAVOTNTA TIEPLOPLOUOU TN SLABECIUOTNTAG LOVIWY OLSM PO Kall
XaAKOU, Ta omola AELToUpyoUV WG NMPO-0EESWTIKAL.

iii. Mpwteiveg mpootaciag Blopopiwv amnod ofelbwtikég BAaPeg (heat-shock proteins).

iv. XapnAoU poplakoU Bapoug popta, ta onoia avtidpouv pe ROS mpokelpévou va
odnynoouv og un emBAafn mpoidvra, teppatilovrog EToL aAAUCLOWTEG aVTIOPACELG
iapoywyng ofeldwtikwv popiwv (yAoutabelovn, Brtapivn E, pehavivec) (Fang et al.,

2002).

H Baoikn Stdkplon twv aviloéeldwTtikwy yivetal pe Baon tnv mpoéAeuor] toug (e§wyevn n
evboyevn), 1§ puoLkEG Toug LBLOTNTEC (USatoSlaAluTtd R AutoSLaAuTad) Kal T XNKWKNA Toug dpuon

(evlupikn A un evluikn). EWkOTEPQ, TA EVOOYEVH AVTLOEELSWTIKA, QUTA TIOU TOL TIAPAYEL ATIO
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HLOVOC TOU 0 OPYQVIOMOG, TaflvopouvTal KUplwe og evIUULKA Kal PN eVIUULKA. EVIULILKEG
aVTLOEELOWTLKEG ouoieg Bewpouvtal n untepoteldikn Siopoutaon (SOD), n kataAdon, n
Tpavodepaon-S tng yhoutabelovng, n pedouktdon tng yAoutabelovng, n unepoleldaon tng
yAoutaBelovng. Ta pun evIUULIKA OVTLOEELOWTIKA KATAVEUOVTAL LOOTIOOO. OTOV OPYQAVIOMO KOl
amoteAouvtal anod tn yAoutabelovn, Brtapivn C, Bitapivn E, kapotevoeldn, dAaBovoeldn,

ouPLkwvovn, oeAnvio (Valko et al., 2006).

IXETIKA HE Ta Eviupa TTou avadEpBnKav TPoNYoUHEVWGE, £XOUV AUEDN eTtidpacn peTafy
TouG. H untepoteldikn Stopoutaon petatpenel to 02 * oe Hy0; kat ofuyovo. H kataAdon pe T
OElpA NG HeTaTpEMEL TO H20; 0g vepo kat ofuyovo. H umepofeldaon tng yloutabelovng
HELWVEL TNV Autdikn untepoeibwaon kat avayel to H20; o€ vepo. H pedouktacn tng
yAoutaBelovng katalUEeL TV avaywyr tng yAoutabelovng, dnAadr petatpémnel TNV ofeldwpevn
nopdn tng yhoutabelovng (GSSG) otnv avnypévn g popodn (GSH). TéAog, n tpavodepdaon-S
™¢ yAoutaBelovnc eivat éva eviupo petafoAtopol ¢aong Il to omoio kataAvel tn cUlevén TNG
GSH pe kamoto £evoBLOTIKO UTIOOTPWHO LUE OKOTIO TNG amotofivwaon Tou. Oowv adopd Ta
g€wyevn, elval mavra anapaitnta Kabwg TIG TEPLOCOTEPEC POPEC TO EVOOYEVH AVTIOEELO WTLKA
bev apkoLV. Zuykekpluéva, n Brtapivn C, eivat udatodiaAuth, Bploketal kuplwg ota ppouta
Kol AQXOVLKQAL KOlL T(POOTATEVEL Ao TV aBnpookAnpwon péow ofeidwaong tng LDL
XoAnotepivng. Emiong, Spa ameuBeiag pe ti¢ pileg udpouliou, untepoeldiou kat to ouyovo,
EVW AVAYEL TNV 0EEBWUEVN Hopdn TG BLtapivng E, otav autn €xel mayldéPel pio eAeUBepn

pila.
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2. 2KOnoz

JKOTOC TNG MEAETNG lval n kataypadn Kol KOTNyopLlomoinon anoteAeoCUATwWY in vitro
TEXVIKWV TIOU adopolV OTNV €KTIUNON TNG AVTLOEELSWTIKAG KAVOTNTOG aypodLaTpodLKwV
npoiovtwy. H BLBALoypadIk avaokomnon Kot n Kataypadn Twv AnmoTEAECUATWY autwyv Ba
Snuoupynoet pa Baon dedopévwy yla LETETELTA XPON OE OTOTLOTIKA TIPOypApaTa TTou Ba
KAVOUV MO TTOCOTLKN QMOTiUNoN yLa TNV Baputnta Kal TNV KATaAANAOGANTA TNG XPriong TOug yLo

TNV EKTIUNON TWV AVTIOEELS WTIKWV LOLOTATWY TwV TPOdIHwV.
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3. MEOOAOI

3.1 H ektiunon tnc¢ avtioéeldwrtiknc dpaonc uéow arinAemnidpaonc ue tn pila
DPPHe

H nébobdocg autr neplypadnke anod toug Brand-Williams et al. (1995), kat Baociletal otnv
anoppodnon ¢ pilag 1,1-6tbavuA-2-riikpuAudpalvAtlo (DPPH). Zupdwva pe TV mpwtn
nieplypodr), to dStaAupa DPPH og peBavoln £XeL XapaKTNPLOTIKO LW Xpwua Kal amoppodd ot
515nm. Otav oto StaAupa nmpootebel pia ovoia pe avriofeldwrtikn dpdon tote n pila DPPHe
oVAYETOL e TTPOoANYP N eVOC atdpou udpoyovou () evog e-) kat petatpenetal o€ 1,1-6ipatvul-
2-rukpuAudpalivn, pia ovoia n omoia Sivel kitplvo xpwpa oto SLAAUUQ, LUE ATIOTEAECO VA

EAATTWVETOL N OMTIKA amoppodnon (Edva 5).

AL, . QL

%
OzN\@/NOZ @

NO,

DPPH (ox) DPPH (red)
purple yellow

Ewkova 5: Eéouvbetépwon tng pilac DPPH (Teixeira et al., 2013).

YIApxouv apKeTEC MOPAAAAYEG YLa TOV UTIOAOYLOMO TG e€oudetépwang tng pilog DPPH pe ta
nm ¢ PWToPETPNONG va Kupaivovtal ano 515-520nm, o StaAutng va eival ) pebavoin n

alBavoAn, o xpovog emwaong LeTay 15-120min.
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3.2 H ektiunon tng avrioéeldwtikng dpaons ueéow arAnAemnidpaong ue t pila
ABTSe+.

Mia akopa pEBoS0oC ToU XPNOLUOTIOLELTAL YL TNV EKTIUNON TNG AVTLOEELOWTIKN G SpAcng
elval péow aAAnAenidpaong pe tn pila ABTSe+. H pila tou ABTSe + mapdyetal amno tnv
o&eldwon tou 2,2'- Azino-bis-(3-ethyl-benzthiazoline-sulphonic acid) (ABTS) péow 6pdong
nepogeldaonc (HRP) mapouaoia unepoteldiou Tou udpoyovou (H203). Zupudwva pe toug Miller
et al. (1993), n pila tou ABTSe + ival pLa oucia n omnola GpEPeL TPACLVO XpwHA Kot arnoppodd
ota 730 nm (Ewkdva 6). Otav oto StdAupa mpootebel pia ouvoia pe avtlofeldwtik Spacn TOTe n
pila Tou ABTSe + avayetal Pe TNV MPocOnkn evog atopou uSpoyovou, LE ATTOTEAECHA N OTTTLKN
anoppodnon ota 730 nm va eAattwvetat. O tapaldayEg mou Kuplapxouv adopolv

dwTopéTpnon ota 734nm pE TNV ENWOON TWV SLOAUMATWY va Kupaivovtal and 5-60min.

ABTS Green dye
9] "p \\N HEP O ;P \\N
I _ JN= o ——~ 7 el Sl __ N= | @]
8] \@N%N —<S & H,0, 9] E/II\P_N _<S g
O’x "O d' \(
(. L.

Ewkova 6: Mapaywyn tnc¢ pilag tou ABTSe + ueow tn¢ dpaonc nepoéeidaonc napouvaoia H202 (Johannes
et al., 2006).

3.3 H ektiunon tn¢ avtioéeldwtikng dpaong HEow tnG LKAVOTNTAG AVAywYyr§ TOU
tTpLofevn aténpou oe dtoBevn-avaywytkn toxuc (FRAP).

o TOV UTTOAOYLOUO TNG AVTLOEELOWTLKAG SpAONG LECW TNG AVOYWYLKAG LoXVOG, KOTA TNV
orolta pEBodo ol evwoelg mou Stabétouv avaywytkr Suvapun, anoteAovv §0Teg NAeKTpoviwv
KalL LITopOoUV VAl aVAYOUV Ta 0EELOWHEVA EVOLAUEDA TTOU TIPOKUTITOUV KATA TNV AUTLSLKA
untepoéeibwon, SpwvTag £T0L €(TE WC TPWTUPXLKEC £lTE WG SEUTEPEVOUOEC AVTIOEELOWTLKEG
evwoelg (Species et al., 1994). OL oucieg pe avaywyLki LOYXU €XOUV TNV LKAVOTNTA VA AVAYOUV TO
Fe3* oe Fe?*, auto pe TNV oelpd Tou propel va alnAenidpdoel pe YAwpLoUxo oibnpo pe

OTMOTEAECGHA TO OXNUATIOUO EVOC CUUITAOKOU HE amoppodnaon ota 700nm.
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2T OUVEXELQ, TO SLAAUMA HE KITPLVO XpWHUO UItopel va aAAAGEEL OE AMOXPWOELG TOU TIPACLVOU

KOLL TOU UTTAE, avAaAoya LE TNV OVaYWYLK LoXU Tou SlaBEtel n kabe ovoia (Eikova 6).

Chemical reaction:

4FeCls + 3K[Fe(CN)e]* — Fes[Fe(CNJo|s++ 12KCl
Mechanism of reaction:
s -3 [ N 4
([ W b
N % N\ ¢ Z
. | & ArOH |ASOH]" ) | &
3K ";.e““\ L5 ’""‘\‘\
L/ | C /‘-' | A
C
Yellow Prussian blue
[Fel (CN) > [Fe" {CNY ¥ oy
A = 700 nm
Yellow Dark blue

Ewkova 7: Avaywyr tou ctdnpou kat aAdayn xpwuatoc StaAvuartog (Sadeer et al., 2020).

3.4 H ektiunon tng avrioéeldwtikn tkavotntag ueow aAAnAenidbpaons ue t pila
0," (SOD).

H npoéAevon twv puwv coutepoeldiou yivetal amod to cuotnua pebocouAdovikn
¢dawalivn — vikotwapidlo adevivovoukAeotidio (PMS-NADH), péow o&eidwong tou NADH. H
avaAuon Twv p{wv UETPLETAL e TNV Helwon tou NBT. To NBT2+ mou €xeL KITPLVO XpWwHa UopEL
oAAnAerudpwvtag pe Tnv pida 02 * va petatpanel o doppaldvn mou EXEL UMAE XpWHUA, TO
omoio umAe xpwpa anoppodd ota 560nm. H aAAnAenidpaon autn napepnodiletal ano tnv
napoucia avtlofeldwtikng ovoiag. H évapén tng avtidpaong yivetal pe Tnv mpoodrkn tou

PMS. AkoAouBel emwaon, puyokevtpnon kat pwiopétpnon ota 560 nm.
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3.5 H ektiunon tn¢ avtioéeldwtikng tkavotntag ueow arAnAenibpaonc ue tn pila
OHe.

H pila OHe, sival amd Tig mio §pacTtikeg pileg. H tkavotnta Twv OUCLWV va
efouvdetepwoouv TNV pila udpofuAiou oXETIZETAL UE TNV AVTLOEELSWTLKH LKAVOTNTA TWV
Setypatwv. O pilec ubpotuliou (mou mapdyovtal katd tnv aviidpaon Fenton) ofelbwvouv tnv
2-6e0&up1Boln kat tnv Staomolv og palovSlaAdeiidn (MDA). TEAoG, n LkavoTnTa TWV
€KYUALOPATWY va e€oudetepwoouv TNV pila udpofuliou, LETPHONKE UE TNV AVACTOAN
o&eldwong tng 2-6e0fupBolng (Osawa & Kawakishi, 1997). AkoAouBel pwtopétpnon ota 520

nm, L€ OPLOPEVEC TTAPOAAQYEG va avadEpouv GwToUETPNON ota 510nm.

3.6 Mnyeg beboucvwy kat uedodog ueAetng

Mpayuatomnowibnke avalntnon otn Baon Asbopévwv PubMed tov AnpiAlou tou 2021,
ue tic e€ng Aé€etc kAewdia: ((((((dpph) OR (abts)) OR (reducing capacity)) OR (hydroxyl radical))
OR (superoxide radical)) AND (antioxidant activity) AND (food components)) Kot e XpOVLIKN)
nepiodo 2016-2021. AvaokomnBnkav ot TitAol kat/r ot TepANPELG YLA TOV ATIOKAELOUO TWV
EUPOVWE AOXETWY UEAETWV KOL OTN CUVEXELD, ANPOnKav Ta TARPN KEPEVA TWV
EVATIOUEVAVTWY MEAETWV Kal Stafactnkav mMANPwG yLa va kaboplotolv autd mou Ba
oupmneptAndBOolv otnv peta-avaAuon. Ta kpLtipla eAoyng Atav: o) LEAETN Tpodipou r/Kat
ouciag autou, B) petpnon g BlodpaoTtikotnTag TNG oUGLag e TOUAAXLOTOV pia armo Tig
npoavadepOeioec pebddouc (DPPH, ABTS, FRAP, HYDROXYL, SOD) y) TO amotéAsopa va Unv
ekdpaletal og cuvApTNON KE KATIOLOV Ttapdyovia Kabwg eniong kat 8) N GwToUETPNON TWV
SELYUATWV VOl CUVASEL PE TO TIPWTOKOAAQ TTOU XPNOLUOTIOLEL TO epyaocthplo TolkoAoyiag Kat
€xouv avadepBOel yla tnv kabe pEBodo Eexwplota. TéAog, Sev cuumepAdOnKav KoL oL LEAETEC
avaokomnnong. H mapouciaon Twv anoteAeoUATWY £YIVE CUUPWVA UE TIC 08NYLES TNG
avaAuoncg PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020
(Page et al., 2021), mou €xeL oav okomo tn dtacdalion piag cadoulg napouaciaong (Tt
oxeb1aocOnKe, TL EMITELXONKE KL TL AmoTeEAEéopaTa ultpéav) Kal TV TUTonoinon Twv Bnudtwy

TIOU QTTALTOUVTAL YLa TN SLEVEPYELO HLOG CUCTNHOTLKAG OlVAOKOTINONG KOL LETA-AVAAUONG.
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Ao tnv avaAuon PRISMA mpokUmTeL éva Staypappa pong 4 pAcewv mou amoTUTIWVEL TNV

Stadikaoia eUpeong kat Stadoyng Twv Stabgotpwy apBpwv. AUTEG oL dAoELG elval:

1. Evtomopog, avadEpeTal otnv apxLkn eVpeon Twv SLABECLUWY HEAETWYV OTLG BAOELG
6e60pEVWV TNG ETIAOYNG MO,

2. Apxwkn dtaloyn, avadEPETAL OTOV MPWTO ATIOKAELOUO HEAETWV BACEL TWV KUPLWV
ONUElWV TNG £peuvag,

3. EmAe&iuotnta, avadEPETAL OTO TEPALTEPW ATOKAELOUO HEAETWYV BACEL ELOLIKWVY
KpLtnpiwv mou adopoulv Tov 6KOTO TNG OVOoKOTINONG Kol

4. Telwkn emAoyn Tou avapEPETOL OTOV TEALKO aplOuo Twv apBbpwv mou Ba

ocupmneptAndBolv otnV peta-avauon.

4. ANNOTEAEZMATA

4.1 PRISMA

Meta anod nAektpovikn avalntnon otn Baon Aedopévwv PubMed, §66nkav 847
amoteAéopata. H otpatnytkn avalntnong kat eTAeELUOTNTAC TWV PEAETWY TIEPLYPAPETAL OTO
TECOAPWV PAocswv Staypappa pong cupdpwva pe Tig odnyieg PRISMA (Page et al., 2021). Zto
Staypappa pong (Ataypappa 1) paivetat n akpLprng emthoyr) Twv MPOC EETOON LEAETWV.
Apxka@, n avalntnon otn BBAloypadia anédwoe 847 amoteAéopata. META amod avaokomnnon
Tou titAou n/kat tng mepiAnng, amokAsiotnkav 157 yiati dev adopovocav PeAETN Tpodipou.
TNV apxLKA avookomnon anokAsiotnkav eniong 35 dpBpa, kabwc dev Atav mia Stabéoua
TPOG HUEAETN. ATTO Ta 655 apBpa ou EPeLvay HETA amd HEAETN Kot a€LOAGYNon Tou MARPOUG
KELUEVOU KOlL ETILAOYI TWV OXETIKWV ApOpwv pe BAon CUYKEKPLUEVA KPLTrpLa ETILAOYNC,
anokAsiotnkav 198 apBpa. Tuykekpluéva, 63 apbpa adopoloav AAAEG ueBOdoug yla TNV
eKTiunon t¢ BrodpaotikdtnTag SelypdTwy He avTiofeldwtikn dpaaon, 99 apbpa dev avédepav
TO ATMOTEAECUA TNG LEAETNG TOUG, 26 ApBpa aveédepav TO AMOTEAECUA OE OXECN HE Eva AAAO
KPLTAPLO OTIWG XPOvog f Bepuokpacia kat 10 apBpa ATtav avaokonnong. JUVOALKA, 457 HeAETEC

ocuunepAndOnkav otnv avaockonnon. Adyw twv tepdotiwv dtadopwv otig pebodoloyieg Twv
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HUEAETWV yla TO KAOE CUYKEKPLUEVO TIPWTOKOAAO Tou e€etdotnke, Sev Atav duvatn n die€aywyn

AEMTOPEPOUG CUYKPLONG TWV amoTteAeoUATWY yia ta Stddopa delypata mou eEeTAoTnKAV WG

T(POC TNV AVTLOEELSWTLKA TOUG LKOVOTNTA.

ALQypOpLOL POHG GUCTHHATIKAG AVOLOKOTINGNG ]

Avaintnon otn Baon
Agdopévwy PubMed (n= 847)

EVTomiouog

AnoteAéopata €peuvag

|

MeAétn kat afloAdynaon
TApou¢g Kelpévou/

MeA€tn oUWV LE KPLTHPLL
emAoyn¢ (n= 655)

MeAéteg mou oupneplAndOnkav
otnv avookonnaon (n = 457)

[Ts)\u(r'\ Em}\ovr'l] [ EmAe§iudtnta ] [Apxu(ﬁ Awadovn ]

(n= 847) —

AnokAelotnkav (n= 349):
- 8ev ATaV OXETIKA e TpodLua (n = 157)
- 1n dtaBéoua apbpa (n = 35)

AnokAeiotnkav (n=198):

- 6ev ATAV OXETIKA UE TIG TPOG e€€TOON
pebodoucg (n=63)

- 6ev avédepav anotéleopa (n=99)

- apBpa avackomnnong (n=10)

- amotéAecpa o ox€on He Xpovo N
Bepuokpaoia f dtapkela Wpwaong (n=26)

Awaypauua 1: Ataypauua poric PRISMA 2020 yio GUGTHUATIKEG AVAOKOTTHOELC KAl UETA-AVOAUTELG (Page

etal., 2021)
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4.2 SUYKEVTPWTLKOL TTIVAKEC QITOTEAECUATWY VLA TIC ETUEPOUC UETVOSOUC

Mivakac 4: AnoteAéouara uedodov DPPH

ApBpo

Tpodyo/Ouoia

ABépLa EAara-Essential oils

Benali (2021)
Benali (2021)
Azizkhani (2021)
Elahian (2021)
Fayed (2021)
Hafez (2021)
Upadhuay (2021)
Kerbouche (2020)
Kerbouche (2020)
Kerbouche (2020)
Kerbouche (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)

Pavlic (2020)

Mallosia graeca essential oil

Teucrium polium essential oil

nanoemulsion of Artemisia dracunculus essential oil

Thymus daenensis essential oil

Deverra totruosa essential oil

Allium hooshidaryae essential oil

Canada odorota essential oil nanoencapsulated into chitosan nanoemulsion
Origanum floribundum essential oil extracted for 30min
Origanum floribundum essential oil extracted for 1h

Origanum floribundum essential oil extracted for 2h

Origanum floribundum essential oil extracted for 3h

Peppermint essential oil conventional hydrodistillation-206
Peppermint essential oil conventional hydrodistillation-410
Peppermint essential oil microwave-assisted hydrodistillation-180
Peppermint essential oil microwave-assisted hydrodistillation-360
Peppermint essential oil microwave-assisted hydrodistillation-600
Peppermint essential oil microwave-assisted hydrodistillation-800

Peppermint essential oil microwave-assisted extraction Hex

AmnotéAeopa

189.7 ug/ml
208.33 pg/ml

0.052 mg/ml

1.04-7.78 mg/ml

61.35 mg/L
39.9 pg/ml
0.93 pL/ml
335 pg/ml
341 pg/ml
358.9 pg/ml
461.5 pg/ml
26.38 mg TE/g
19.79 mg TE/g
20.87 mg TE/g
18.55 mg TE/g
24.49 mg TE/g
24.16 mg TE/g

22.63 mg TE/g
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Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)

Pavlic (2020)
Pavlic (2020)
Pavlic (2020)

Pavlic (2020)

Pavlic (2020)

Badalamenti (2020)
Chaudhari (2020)

Chaudhari (2020)

Deepika (2020)
Banali (2020)

Banali (2020)

Hanif (2020)

Cheraif (2020)
Cheraif (2020)
Cheraif (2020)
Cheraif (2020)
Cheraif (2020)
Cheraif (2020)

Purkeit (2020)

Peppermint essential oil microwave-assisted extraction MeCl
Peppermint essential oil Soxhlet extraction Hex

Peppermint essential oil Soxhlet extraction MeCl
Peppermint essential oil Ultrasound-assisted extraction Hex

Peppermint essential oil Ultrasound-assisted extraction MeCl
Peppermint essential oil Supercritical fluid extraction-100

Peppermint essential oil Supercritical fluid extraction-200
Peppermint essential oil Supercritical fluid extraction-300
Peppermint essential oil Supercritical fluid extraction-400
Ferulago nodosa essential oil

Origanum majorana L. essential oil namoemulsion
Origanum majorana L. essential oil

Monarda citriodora essential oil

Achillea Odorata Subsp. Pectinata essential oil

Ruta Montana essential oil

Essential oil from leaves of Sazygium cumuni

Agaricus campestris essential oil

Artemisia herba-alba essential oil

Juniperus phoenicea essential oil

Juniperus oxycedrus essential oil

Mentha pulegium essential oil

Lavandula officinalis essential oil

Piper nigrum (black pepper) essential oil

55.15 mg TE/g
33.30 mg TE/g
98.43 mg TE/g
38.08 mg TE/g

69.15 mg TE/g
20.55 mg TE/g
32.61 mg TE/g

26.62 mg TE/g
33.27 mg TE/g
26.3 pg/ml
15.31 pl/mL
14.94 ul/mL
2.24 plL/mL
189.8 pg/mL
244.62 pg/mL
1.2 mg/ml
7.80 mg/ml
2.61 mg/ml
15.15 mg/ml
91.25 mg/ml
3.07 mg/ml
27.36 mg/ml

91.67 pg/ml
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Purkeit (2020)
Purkeit (2020)
Zhou (2020)

Tian (2020)

Tian (2020)

Liu (2020)

Das (2019)
Degirmenci (2019)

Getahun (2021)
Abd-Elgawad (2020)

Lall (2019)
Dehghani (2019)
Taghizadeh (2019)
Ksouda (2019)
Shakeri (2019)
El-Gawad (2019)
He (2019)

Ben Hsouna (2019)
Wang (2018)
El-Gawa (2018)
Bardaweel (2018)

Plastina (2018)

Cinnamon essential oil

Clove essential oil

Dalbergia pinnata essential oil

Zingiber zerumbet dry rhizome essential oil
Zingiber zerumbet fresh rhizome essential oil
Taiwania flousiana Gaussen essential oil
Apium graveolens essential oil

Citrus aurantium flower essential oil

Laggera tomentosa essential oil

Bassia muricata essential oil

Sideritis Perfoliata essential oil (toat tou Bouvou)
Thymus vulgaris essential oil

Cumin seed essential oil

Pimpinella saxifraga essential oil

Stackys parviflora essential oil

Xanthium Strumarium leaves essential oil
peel of Pomelo GuanXi essential oil
Citrus aurantium essential oil

Camellia nitidissima extract essential oil
Cleome droserifolia essential oil

Mentha spicata essential oil

Citrus myrtifolia essential oil (green)

56.82 pg/mi
35.78 pg/ml
0.038 mg/ml
17416.04 pg/ml
32385.39 pg/ml
33.51 pg/ml
20.17 pL/ml
384.33 pg/ml

0.33-0.43 mg/mL
20.70 pl/L

17.61 pg/mL
58.48 pg/mL
21.03 pg/mi
6.81 pg/mL
22.09 pg/ml
321.93 uL/L
70.12 mg/mL
10 mg/ml
17.4 pg/mL
976.11 pL/L
3450 pg/mL

6.1 umol TE/g
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Plastina (2018)
Plastina (2018)
Lu (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)

Vasillijevic (2018)
Abedi (2017)

Abedi (2017)
Mahdavi (2017)
Mahdavi (2017)
Mahdavi (2017)
Bouyahya (2017)
Bouyahya (2017)
Ben Hsouna (2017)

Wang (2017)

Citrus myrtifolia essential oil (half ripe)
Citrus myrtifolia essential oil (ripe)
Amygdalus pedunculata leaves essential oil
Rosmarinus officinalis essential oil
Origanum vulgare essential oil

Salvia officinalis essential oil

Mentha piperita essential oil

Allium sativum essential oil
Foeniculum vulgare essential oil
Coriandrum sativum essential oil
Satureja montana essential oil

Thymus vulgaris essential oil

Juniperus communis essential oil

Nigella sativa essential oil microwave-assisted extraction
Nigella sativa essential oil hydrodistillation

Etingera sayapensis leaves essential oil

Etingera sayapensis stems essential oil

Etingera sayapensis rhizome essential oil

Mentha pulegium essential oil

Rosmarinus officinalis essential oil

Citrus limon essential oil

Psidium guajava leaves essential oil

7.8 umol TE/g
8.1 umol TE/g
2.32 mg/mL
10288 ug TE/g
23963 ug TE/g
8709 ug TE/g
11289 ug TE/g
7868 ug TE/g
11466 ug TE/g
10656 pg TE/g
27015 ug TE/g
21751 ug TE/g

1.88 mg/mL
28.10 pg/ml

36.90 pg/ml
1.319.25 mg/mL
1.766.06 mg/mL
2.291.49 mg/mL

523.41 pg/mL
321.41 pg/mL
15.056 pg/ml

18.52-33.72 mg/ml
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Zardi-Bergaoui (2017)

Dwivedy (2017)
Shakeri (2017)
Cutillas (2017)
Ghahari (2017)
Sitarek (2017)
Sitarek (2017)

Tohidi (2017)

Fitsiou (2016)
Fitsiou (2016)
Fitsiou (2016)
Fitsiou (2016)
Chennai (2016)
Chennai (2016)
Salleh (2016)

Barbieri (2016)
Barbieri (2016)

Beta vulgaris aerial parts essential oil
Mentha cardiaca essential oil

Glycyrrhiza triphylla essential oil

Salvia officinalis essential oil

Glycine max (soybean) seeds essential oil
Leonurus sibiricus hairy roots essential oil
Leonurus sibiricus normal roots essential oil

Thymus species essential oil

Fortunella margarita (kumquat) essential oil
Mentha spicata (spearmint) essential oil
Ocimum basilicum (basil) essential oil

Pimpinella anisum (anise) essential oil

Ocinum basilicum essential oil Solvent-Free Microwave Extraction

Ocinum basilicum essential oil Hydro-Distillation

Beilschmiedia pulverulenta essential oil

Lippia turbinata essential oil

Clinopodium gilliessii essential oil

0.055 mg/ml
15.89 mL/mL
100.40 mg/mL
0.1 mg TE/g
162.35 pg/mL
489.20 pg/mL
500.50 ug/mL

273.36-693.75

ug/mL
62.31 mg/ml

40 mg/ml
168.9 mg/ml
50.52 mg/ml

3.6 mg/mL

8.2 mg/ml
94.5 mg/mL

0.74 mg/mL
5.80 mg/mL
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Quta
Li (2021)

Lu (2021)

Montenegro (2020)

Dall' Acqua (2020)
Dall' Acqua (2020)
Simamora (2020)

Simamora (2020)

Mazhangara (2020)

Tang (2020)

Zhu (2020)

Zhu (2020)
Wang (2020)
Shehzad (2020)
Kim (2020)

Kim (2020)
Szerlauth (2020)
Szerlauth (2020)
Szerlauth (2020)
Szerlauth (2020)
Gu (2020)

Wu (2020)

Wu (2020)

Rjeibi (2020)
Rjeibi (2020)
Rjeibi (2020)

Zhu (2019)

Premna microphylla Turcz (leaf polysacharides)
Veronica cilata Fisch

Leptocarpha rivularis DCM flower extract
Scorzonera hieracifolia infused aerial parts
Scorzonera hieracifolia infused root parts
Premna serratifolia leaf ethanol extract
Premna serratifolia leaf water extract
Teucrium trifidum crude extracts

Conyza blinii

Eucommia ulmoides VE oil-loaded microemulsion
Eucommia ulmoides ME-4 sample

Lithocarpus litseifolius

Lirioresinol B dimethyl ether from seeds of Magnolia fargesii

Brugmansia arborea flower EtOAc extract
Brugmansia arborea flower n-BuOH extract
Hippophae rhamnoides

Aesculus hippocastanum-kaotavid
Cannabis sativa

Linum usitatissimum- Awvapt

Sagittaria sagittofolia polysacharides (SPC-)

Polygonum chinense var. chinense

Polygonum chinense var. hispidum

Brachychiton populreus leaves methanol extract
Brachychiton populreus seeds methanol extract
Brachychiton populreus flowers methanol extract

Cardamine violifolia Protein Hydrolysate

0,058 mg/ml
11 pg/ml
1,8953 mg/ml
44,51 mg TE/g
18.87 mg TE/g
50.63 pg/ml
66.83 pug/mi
0,095 mg/ml
0,14 mg/ml
52,51 mg/ml
49,20 mg/ml
8.27-1.01 mg TE/g
110,9 uM
2 mg AAE/100g
13,1 mg AAE/100g
0,27 mg
4,94 mg
5,19 mg
5,46 mg
5 mg/ml

182.96-250.84 g/
mL
180.87-255.69

ug/mL
148.13 pg/ml

199.67 pg/ml
404.77 pg/ml

0,58-2,51 mg/ml
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Tamasi 2019)

Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Orak et al (2019)
Fernandez et al
(2020)

Benafra (2019)
Tian (2019)
Gong (2019)
Zengin (2019)
Zengin (2019)
Zengin (2019)
Zengin (2019)
Ceramella (2019)
Mustafa (2021)
Mustafa (2021)
Mustafa (2021)
Wong (2020)
Andrade (2020)
Andrade (2020)

Akdeniz (2020)

Olea europaea fruit samples

Olea europae leaves (olive oil) genotype-Ascolona
Olea europae leaves (olive oil) genotype-Ayvalik
Olea europae leaves (olive oil) genotype-Cekiste
Olea europae leaves (olive oil) genotype-Esek Zeytini
Olea europae leaves (olive oil) genotype-Gemlik
Olea europae leaves (olive oil) genotype-Kilis Yaglik
Olea europae leaves (olive oil) genotype-Memecik
Olea europae leaves (olive oil) genotype-Saurani
Olea europae leaves (olive oil) genotype-Uslu

Olea europaea leaves (olive)

olive oil

Deverra scoparia

Tribulus terrestris L. leaves flavonoids fraction
Chrysanthemum morifolium Ramat
Bunium sayai

Bunium pinnatifolium

Bunium brachyactis

Bunium microcarpum

Anchusa azurea methanol extract
Euphorbia helioscopia MthEh
Euphorbia helioscopia EthEh
Euphorbia helioscopia AgEh

Ardisia elliptica absolute ethanol
macauba pulp

macauba kernel cake

Nepeta heliotropifolia flower

14.7 -78.4 mmol
TE/kg
0.83 mmol TE/g
0.98 mmol TE/g
0.96 mmol TE/g
1,01 mmol TE/g
0.93 mmol TE/g
1,01 mmol TE/g
0.84 mmol TE/g
0.75 mmol TE/g
0.70 mmol TE/g
0,24-0,36 mg/ml

3,8mg/ml

56,62-160,92 ug/ml
10,47 ug/ml
1,69-3,04 mg/L
41.15mg TE/g
51.89 mg TE/g
49.79 mg TE/g
69.66 mg TE/g
40,9ug/ml
0.6 mg/ml
1.6 mg/ml
2.8 mg/ml
56.77 pg/mL
290.86 g fruit/g
296.94 g fruit/g

61.01 pg/ml
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Akdeniz (2020)
Cao (2020)

Cao (2020)

Cao (2020)

Cao (2020)
Demirci Kayiran
(2019)

Demirci Kayira
(2019)

Demirci Kayiran
(2019)

Demirci Kayiran
(2019)

Dadi (2019)

Wu (2019)

Wu (2019)

Wu (2019)

Son (2019)

Son (2019)

Son (2019)

Son (2019)
Zhao (2019)
Mohd (2019)
Sabernavaei (2019)
Sabernavaei (2019)

Sabernavaei (2019)

Nepeta congesta subsp. cryptantha flower

Amana edulis polysacharides HBSS (hot buffer soluble solids)

Amana edulis polysacharides (chelating agent soluble solids)

Amana edulis polysacharides (dilute alkaline soluble solids)

Amana edulis polysacharides CASS (concentrated alkaline soluble solids)

Allium macrochaetum ethanol extract of aerial parts

Allium macrochaetum water extract of aerial parts

Allium macrochaetum ethanol extract of bulbs

Allium macrochaetum water extract of bulbs

Moringa stenopetala leaves

Cynanchum bungei Dichloromethane
Cynanchum bungei Ethyl acetate
Cynanchum wilfordii Ethyl acetate
Pueraria thunbergiana leaf extract
Pueraria thunbergiana stem extract
Pueraria thunbergiana root extract
Pueraria thunbergiana sprout extract
Dryopteris crassirhizoma polysacharides
Alternantherna sesillis leaf ethanol extract
Leutea avicennia Crude extract

Leutea avicennia Petroleum ether fraction

Leutea avicennia Chloroform fraction

45.03 pg/ml
2,5 mg/ml
4,67 mg/ml
2,94 mg/ml
2,63 mg/ml

656.37 pg/ml

984.03 pg/ml

204.43 pg/ml

613.73 pg/ml

336.5mg TE/g
69.12 mg/L
46.81 mg/L
30.74 mg/L
437 pg/mL
1,136 pg/mL
582 pg/mL
755 pg/mL
1,04 mg/mL
154.93 mmol TE/g
125.20 pg/mL
253.40 pg/mL

106.70 pg/mL

Sabernavaei (2019) Leutea avicennia Ethyl acetate fraction 85.40 pg/mL
Sabernavaei (2019) Leutea avicennia Methanol fraction 49.80 pg/mL
Sabernavaei (2019) Leutea avicennia Quercetin 10.24 pg/mL
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Sabernavaei (2019)

Sabernavaei (2019)
Sabernavaei (2019)
Sabernavaei (2019)
Kicel (2019)

Kicel (2019)

Kicel (2019)

Kicel (2019)

Kicel (2019)

Kicel (2019)

Kicel (2019)

Kicel (2019)

Kicel (2019)

Wang (2018)
Wang (2018)
Wang (2018)

Sut (2019)
Grouzdyte (2018)
Grouzdyte (2018)
Zhou (2019)

Zhou (2019)

Zhou (2019)

Zhou (2019)

Zhou (2019)

Zhou (2019)

Xu (2018)

Xu (2018)

Mozafari (2018)

Anikwuru (2018)

Leutea avicennia Astragalin

Leutea avicennia Caffeic acid

Leutea avicennia Salicylic acid

Leutea avicennia p-Coumaric acid

Cotoneaster lucidus

Cotoneaster divaricatus

Cotoneaster horizontalis

Cotoneaster nanshan

Cotoneaster hjelmqvistii

Cotoneaster dielsianus

Cotoneaster splendens

Cotoneaster bullatus

Cotoneaster zabelii

Camellia nitidissima extract essential oil

Camellia nitidissima leaf oil

Camellia nitidissima flower oil

Paeonia arietina aerial parts methanol extracts

Phyllanthus phillyreifolius AC extract

Phyllanthus phillyreifolius EH extract

Angelica dahurica fermented with Eurotium cristatum-80%ethanol extract
Angelica dahurica fermented with Eurotium cristatum-ethyl acetate extract
Angelica dahurica fermented with Eurotium cristatum-petroleum ether extract
Angelica dahurica unfermented -80%ethanol extract

Angelica dahurica unfermented -ethyl acetate extract

Angelica dahurica unfermented -petroleum ether extract

Leucaena Leucocephala EtOH extract

Leucaena Leucocephala EtOAc extract

Cynodon dactylon rhizome extract

Terminalia sericea free extract

26.92 pg/mL

11.41 pg/mL
114.57 pg/mL
110.33 pg/mL
123.41 pg/mL
91.47 pug/mL
93.32 pug/mL
178.35 pg/mL
64.51 pug/mL
117.10 pg/mL
67.15 ug/mL
66.31 ug/mL
62.93 ug/mL
17,4 ug/mL
164.8 ug/mL
720.3 pg/mL
544.72 mg TE/g
3395 uM TE/g
3319 uM TE/g
0.47 mg/mL
0.30 mg/mL
0.06 mg/mL
1.93 mg/mL
1.22 mg/mL
0.79 mg/mL
17,07 mg/ml
7,06 mg/ml
59,12 mg/ml

6.8 ug/mL
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Anikwuru (2018) Terminalia sericea ester bound extract 6.4 ug/mL
Meabed (2018) Cymbagogon citratus 16.4 mg/ml
Ennigrou (2018) Schinus terebinthifolius leaves oil 3889 pg/mi
Ennigrou (2018) Schinus terebinthifolius twigs oil 7.293 pg/mi
Tongur (2018) Daphne sericea extract in methanol 61.6 pg/ml
Tongur (2018) Daphne sericea extract in acetone 151.1 pg/ml
Tongur (2018) Daphne gnidioides extract in methanol 150.8 pg/ml
Tongur (2018) Daphne gnidioides extract in acetone 236.3 pg/mi
Chen (2018) Chimonobambusa quadrangularis >3.0 mg/mL

Sharma (2018)
Sharma (2018)
Zengin (2018)
Zengin (2018)

Zengin (2018)

Setaria italica native millet

Setaria italica germinated millet
Tchihatchewia Ethyl acetate extract
Tchihatchewia methanol extract

Tchihatchewia water extract

35.44 mM trolox/g
63.07 mM trolox/g
13,02 mgTE/g
78.69 mgTE/g

32.50 mgTE/g

Umehara (2017) Camelia sinensis (tea leaves) 5.85 uM
Abedi (2017) Nigella sativa essential oil microwave-assisted extraction 28,10 pg/ml
Abedi (2017) Nigella sativa essential oil hydrodistillation 36.90 pg/mi
Panigrahy (2017) Hedhychium coronarium rhizome hexane extract 256.55 ug
Panigrahy (2017) Hedhychium coronarium rhizome dichloro methane extract 163.69 ug
Panigrahy (2017) Hedhychium coronarium rhizome ethyl acetate extract 129.43 ug
Panigrahy (2017) Hedhychium coronarium rhizome acetone extract 371.28 ug
Panigrahy (2017) Hedhychium coronarium rhizome methanol extract 119.79 ug
Panigrahy (2017) Hedhychium coronarium rhizome water extract 127.37 pg
Han (2017) Folium Artemisiae Argyi 15.20 pg/mL
Han (2017) Folium Artemisiae Argyi 58.61 pg/mL
Han (2017) Folium Artemisiae Argyi 5.45 pg/mL
Han (2017) Folium Artemisiae Argyi 7.82 pug/mL
Han (2017) Folium Artemisiae Argyi 38.85 ug/mL
Saviki (2017) Sorbus aucuparia 0.34-4.26 mg/ml
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Saviki (2017)
Gallo (2017)
Gallo (2017)
Gallo (2017)
Gallo (2017)
Wang (2017)

Ben Lajnef (2017)
Choi (2017)

Choi (2017)

Choi (2017)

Zhang (2017)

Ma (2017)

Zhang (2017)

Ma (2017)
Pradhan (2016)
Al-Zuaidy (2016)
Al-Zuaidy (2016)
White (2016)

Ge (2016)
Godocikova (2020)
Godocikova (2020)
Godocikova (2020)
Rosin (2021)

Grillo (2019)

Grillo (2019)
Kurniawan (2017)

Kurniawan (2017)

Sorbus aria

Portulaca oleracea leaves Maceration with ultrasound extract

Portulaca oleracea leaves Maceration at 70 C extract
Portulaca oleracea leaves Naviglio extractor extract
Portulaca oleracea leaves Mix extraction extract
Scabiosa tschiliensis cruse extracts

Eryngium maritimum ecotypes

Petasites japonicus leaf polyphenols

Petasites japonicus stem polyphenols

Petasites japonicus root polyphenols

Paeonia section Moutan seeds

Ampelopsis grossedentata n-butanol fraction

Paeonia section Moutan seeds

Ampelopsis grossedentata n-butanol fraction
Berberis lycium royle berry

Melicope Lunu-Ankenda leaves 60% ethanolic etracts
Melicope Lunu-Ankenda leaves 80% ethanolic etracts
Chrysobalanus icaco leaves

Forsythia suspensa Vahl leaves

chocolate origin Madagaskar

chocolate origin Vietnam

chocolate origin Honduras

Cocoa bean shell

cocoa bean shell hyrdroalcoholic phase

cocoa bean shell hexane phase

Robusta green coffee extracts

Robusta light coffee extracts

0,49-2,50 mg/ml
52.8 umol TE/L
42.5 umol TE/L
56.1 umol TE/L
43.6 pumol TE/L
25.68 -86.79 pug/mL
104-141 pg/mL
74.97 pg/mL
407.71 pg/mL
151.43 pg/mL
890.51-1642.94
umol TE/100 g
4.90 pg/mL
890.51-1642.94
umol TE/100 g
4.90 pg/mL
25.3 pug/ml
48 pg/mL
53 ug/mL
12.5 mg/ml
10,11-687,85 uM
6.17 g/kg
6.11 g/kg
6.16 g/kg
0.70 pmol/mL
76.9 pug/ml
72.1 pg/ml
3.29 mg/ml

3.79 mg/ml
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Kurniawan (2017)
Kurniawan (2017)
Kurniawan (2017)
Kurniawan (2017)
Kurniawan (2017)
Kurniawan (2017)

Gorjanovic (2017)

Wang (2021)
Jahwari (2021)
Saleem (2020)
Wang (2020)
Wang (2020)
Aylanc (2020)
Aylanc (2020)
Shah (2020)
Fang (2020)

Fang (2020)

Robusta med coffee extracts
Robusta dark coffee extracts
Arabic green coffee extracts
Arabic light coffee extracts
Arabic med coffee extracts
Arabic dark coffee extracts

coffee polyphenols

Perilla frutescens leaf extract

Anacyclus pyrethrum

Angallis arvensis

Perilla frutescens leaf extract undigest sample

Perilla frutescens leaf extract end of gastric digestion
Fenugreek EtOH extract

Fenugreek MeOH extract

Silybum marianum silver nanoparticles

Mentha haplocalyx polysacharides- hot water (W)

Mentha haplocalyx polysacharides - citric acid (pH:3.0) (C)

Botavo-ApwHatikd putd

Fang (2020)
Fang (2020)
Szerlauth (2020)
Szerlauth (2020)
Szerlauth (2020)
Szerlauth (2020)
Xiao (2019)
Xiao (2019)
Xiao (2019)

Xiao (2019)

Mentha haplocalyx polysacharides - 5% NaOH/ 0,05% NaBH4 (A)
Mentha haplocalyx polysacharides - 0,9% NaCl (S)

Ginkgo biloba

Silybum marianum

Calendula officinalis

Artemisia annua

Artemis argyi MeOH extract

Artemis argyi PE fraction

Artemis argyi EtOAc fraction

Artemis argyi n-BuOH fraction

3.79 mg/ml
4.74 mg/ml
4.17 mg/ml
5.39 mg/ml
5.75 mg/ml
5.79 mg/ml
3.72-13.24 mM
TE/L
93.82 ug TE/mg
0.033 mg/ml
231 ug/ml
67.83 pg/mi
75.46 pg/mi
3.87 mg/ml
4 mg/ml
83.5 ug AAE/mg
2.13 mg/ml

1.16 mg/ml

1.40 mg/ml
1.74 mg/ml
0.27mg
3.77mg
3.78mg
6.60mg
108.56 pug/mL
52.87 pug/mL
899.66 pug/mL

738.77 pg/mlL
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Xiao (2019)

Victorova (2019)

Tong (2019)
Tong (2019)
Tong (2019)
Tong (2019)
Le (2019)
Toiu (2019)
Toiu (2019)
Toiu (2019)
Niu (2019)
Souid (2019)
Souid (2019)
Souid (2019)
Souid (2019)
Souid (2019)
Souid (2019)
Souid (2019)
Souid (2019)

Hua (2020)

Michalko (2020)

Lall (2019)

Toiu (2019)
Toiu (2019)
Toiu (2019)

Toiu (2019)

Shakeri (2019)
Jedrejek (2019)

Song (2019)

Artemis argyi H20 fraction

Milk Thistle Dietary Supplements
novel fermented tea

boseong green tea

tiaguanyin oolong tea

lipton black tea

Cymbopogon flexuosus oil 50%ethanol extract

Solidago graminifolia ethanol extract
Solidago graminifolia methanol extract
Solidago graminifolia aqueous extract
Cimicifugae Rhizoma

Limonium delicatulum

Limonium vulgare

Limonium virgatum

Limonium ferulaceum

Limonium boitardii

Limonium densiflorum

Limonium tunetanum

Limonium spathulatum

ginseng

omija (schisandra chinensis)

Sideritis Perfoliata

Ajuga genevensis ethanol extract
Ajuga genevensis methanol extract
Ajuga reptans ethanol extract

Ajuga reptans methanol extract
Stackys parviflora extract

Taraxacum officinale root (dandelion)

Cinnamomum yabunikeii leaf-hot water

88.31 pug/mL
2100 mg/L
0.045mg/ml
0.029mg/ml
0.062 mg/ml
0.077 mg/ml
197.54 pg/ml
12.61 pg/mL
20.39 pg/mL

28.44 ug/mL

79.08-38.04 pg/mL

4.35 pg/ml
2.31 pg/ml
2.59 pg/ml
2.59 pug/ml
4.35 pg/ml
4.12 pg/ml
3.97 pg/ml
3.95 pg/ml

13.35 uM TE/g

5.93 mg TEAC/g

23.9 pg/mL
31.29 pg/mL
33.74 pg/mL
42.75 pug/mL
45.68 pug/mL

76.87 ug/mi

0.134-1.901 mg/mL

0.31 mg/ml
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Song (2019)

Song (2019)
Ennaifer (2019)
Ennaifer (2019)
Chen (2019)

Chen (2019)
Brasanac-Vukanovic
(2018)
Brasanac-Vukanovic
(2018)
Brasanac-Vukanovic
(2018)
Brasanac-Vukanovic
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos

(2018)

Cinnamomum yabunikeii leaf-methanol
Cinnamomum yabunikeii leaf- ethanol
Pelargonium graveolens decoction
Pelargonium graveolensis infusion
lotus plumule L-30

lotus plumule L-50

Vaccinium myrtillus-Myrtilli folium extract obtained by Soxhlet

Vaccinium myrtillus-Myrtilli folium extract obtained by infusion

Vaccinium myrtillus- Myrtilli fructus extract obtained by maceration

Vaccinium myrtillus- Myrtilli fructus extract obtained by infusion

Uncaria tomentosa leave extract from Asomat aqueous extract

Uncaria tomentosa leave extract from Los Chiles aqueous extract

Uncaria tomentosa leave extract from Palacios aqueous extract

Uncaria tomentosa burk extract from Los Chiles aqueous extract

Uncaria tomentosa burk extract from Palacios aqueous extract

Uncaria tomentosa burk extract from Sarapiqui aqueous extract

Uncaria tomentosa leave extract from Asomat Ethanolic extract

Uncaria tomentosa leave extract from Los Chiles Ethanolic extract

0.32 mg/ml
0.3 mg/ml
113.86 mgTx/gDM
47.31 mgTx/gDM
526 mg/mL
326 mg/mL

2.92 pug/mL

11.94 pg/mL

50.82 pg/mL

105.46 pg/mL

5.23 pg/mL

5.81 pg/mL

7.84 pug/mL

6.66 pg/mL

8.98 pug/mL

7.31 pg/mL

5.95 pg/mL

5.56 ug/mL
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Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)
Navarro-Hoyos
(2018)

Li (2018)
Meabed (2018)
Oke-Altuntas (2018)
Brito (2018)
Koch (2018)

Dimcheva (2018)

Vasillijevic (2018)
Vasillijevic (2018)
Nazir (2018)
Deng (2018)
Deng (2018)

Xu (2017)

Molnar (2017)
Molnar (2017)
Molnar (2017)

Molnar (2017)

Uncaria tomentosa leave extract from Palacios Ethanolic extract

Uncaria tomentosa burk extract from Sarapiqui Ethanolic extract

Uncaria tomentosa burk extract from Asomat Ethanolic extract

Uncaria tomentosa burk extract from Los Chiles Ethanolic extract

Uncaria tomentosa burk extract from Palacios Ethanolic extract

Uncaria tomentosa burk extract from Sarapiqui Ethanolic extract

N. officinale -watercress
Origanum majorana
Origanum acutidens
Plectranthus species
black tea

Cistus incanus

Juniperus communis post-distillation waste
Juniperus communis essential oil

Silybum marianum seed methanolic extracts
Epilobium angustifolium ethanol extract
Epilobium angustifolium EtOAc extract

Chinese tea infusions

Salvia officinallis hexane extract
Salvia officinallis 96%EtOH extract
Salvia officinallis SC-CO2 extract

Ruta graveolens EtOH extract

9.05 pg/mL

5.98 pug/mL

7.88 pug/mL

11.52 pg/mL

7.47 pug/mL

6.34 pug/mL

7.76 umol TE/g FW
12.34 mg/ml
11.8 pug/mL

18 - 131 pg/mlL
1.51-3.11 uM/L
305.71-122.16

ug/mL
5.27 pg/mL

1.88 mg/mL
280 pg/mL
25.53 ug/mL
16.07 pg/mL
1500- 4300 mg
TE/L
25.9 pg/mL
32.49 pg/mL
79.8 pug/mL

89.5 pug/mL
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Molnar (2017)
Molnar (2017)
Kang (2017)
Kang (2017)
Kang (2017)
Kang (2017)

Ma (2017)
Kontogiorgis (2016)
Ghasemi (2016)
Khadhr (2017)
Marrelli (2016)
®polta

Yang (2020)
Yang (2020)
Yang (2020)

Fu (2020)

Bai (2021)
Sokol-Letowska
(2020)

Li (2020)

Li (2020)

Li (2020)

Li (2020)

Brito (2020)
Brito (2020)
Thiruvengadam
(2020)

Shao (2020)

Lin (2020)

Helichrysum italicum hexane extract (roth)
Helichrysum italicum EtOH extract (roth)

Camelia sinensis -tea seeds phenolic extract

Camelia sinensis-tea seeds free phenolic extract
Camelia sinensis-tea seeds insoluble bound phenolic extract

Camelia sinensis-tea seeds esterified phenolic extract

Ampelopsis grossedentata acetate fraction
Thymus sibthorpii Bentham

Ferulago angulata

Peganum harmala seeds oil

Origanum species

Mango seed kernel- 60% ethanol extract
Mango seed kernel -Dichloromethane fraction
Mango seed kernel -n-Butanol fraction
Prunus humilis Bunge

Paeonia rockii fruit (pods)

sour cherry

Ellaeangus mollis leaf extract in methanol
Ellaesangus mollis leaf extract in water
Ellaeangus mollis leaf extract in ethanol
Ellaeangus mollis leaf extract in n-hexane
pineapple-crown flour methanolic extract
pineapple-crown flour ethanolic extract

Lycium chinense (goji berry)

Schisandra chinensis

Momordica charantia L.

52.1 pg/mL
44.5 pg/mL
15.54 mM TE/100 g
08.55 mM TE/100 g
61.68 MM TE/100 g
09.90 MM TE/100 g
3.05 pg/mL
16.15 mg/ml
488-1557 pg/mi
4.8 mg/mL

0.15 mmol TE/L

206.42 pg/ml
362.32 ug/ml
44.06 pg/ml
2.47-8.19 mg TE/g
4.85gTE/100 g
753.63 umol TE/
100g
13.93 mg/mL
15.05 mg/mL
25.56 mg/mL
52.36 mg/mL
72.77 ug TE/g
53.37 ug TE/g

70.99 pg/ml

0.3 mg/ml

3.33 mg/mL
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Lin (2020) Momordica charantia var. abbreviata Ser. 1.19 mg/mL

Zheng (2020) citrus hesperidin 0.843 g/L
Zheng (2020) citrus hesperidin hydrolysates 0.096 g/L
Zheng (2020) citrus hesperitin 0.843 g/L

Valdes-Garcia (2020)  Red raspberries 507-850 umol TE/g

Liu (2020) anthocyaninf from Lycium ruthenicum Qinghai Province-goji berry 0.43 mg/ml
Liu (2020) anthocyaninf from Lycium ruthenicum Gansu Province-goji berry 0.77 mg/ml
Wang (2020) Dimocarpus longan 1.03-1.1 g/ml
Chaudhary (2020) Emblicanin rich watersoluble extract of Emblica officinalis encapsulated 0.66 uM/ml

double emulsion

Degirmenci (2019)
Degirmenci (2019)
Yang (2019)

Zhou (2019)

He (2019)
Khemakhem (2021)
Khemakhem (2021)
Khemakhem (2021)

Liang (2020)

Liang (2020)

Citrus aurantium flower ethanol

Citrus aurantium flower hydrasol

Hovenia dulcis high pressure ultrasonic extraction
fermented blueberry

Ziziphus jujuba polysacharides

pomegranate seeds oil Jebali

pomegranate seeds oil Testouri

pomegranate seeds oil Gabsi

apple cultivars Vista Bella (peel/pulp)

apple cultivars Mato (peel/pulp)

Zolkeflee (2020) Muntingia calabura leaves 7.30-23.76 pg/ml
Szerlauth (2020) Momordica charantia 17.13mg

Ma (2020) Pouteria campechiana seed polysacharide 10.31 pg/ml
Jimenez-Aspee (2019) Prumnopitys Andina fruit extract 2016 93.6 pg/ml
Jimenez-Aspee (2019) Prumnopitys Andina fruit extract 2017 33.1 pg/ml
Jimenez-Aspee (2019) Prumnopitys Andina fruit extract 2018 67.6 pg/ml
Silva (2019) inulin-enriched apple juice 0.61 umol TE/mL

96.07 pg/mi
393.71 pg/ml
0.96 mg/ml
2.961 pg/mi
0.71 mg/ml
0,30 mg/ml
0.15 mg/ml
0.10 mg/ml
26.94/10.59 mg

TE/g
18.09/6.51 mg TE/g
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Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)

Liang (2020)
Peng (2020)
Peng (2020)
Peng (2020)
Peng (2020)
Peng (2020)
Goulas (2019)
Goulas (2019)
Goulas (2019)
Goulas (2019)
Goulas (2019)
Goulas (2019)

Souza (2020)

apple cultivars Early Mcintosh (peel/pulp)

apple cultivars Tianyisayewa (peel/pulp)

apple cultivars Chunxiang (peel/pulp)

apple cultivars Faxian (peel/pulp)

apple cultivars Matsumoto Nishiki (peel/pulp)

apple cultivars Babusijinuo (peel/pulp)

apple cultivars Xiboliyabaidian (peel/pulp)

apple cultivars Basimei (peel/pulp)

apple cultivars Honglu (peel/pulp)

apple cultivars Nuoda (peel/pulp)

Pyrus ussuriensis ethanol extract

Pyrus ussuriensis petroleum ether

Pyrus ussuriensis ethyl acetate

Pyrus ussuriensis n-butano

Pyrus ussuriensis aqueous fractions

carob fruit 100% Water

carob fruit 100% Methanol

carob fruit 100% Ethanol

carob fruit Methanol + water + HCI (80:19:1, v/v/v)
carob fruit Ethanol + water + HCl (80:19:1, v/v/v)
carob fruit Acetone + water + HCI (80:19:1, v/v/v)

Tamarind nectar

46.74/ 21.56 mg

TE/g
18.92/10.78 mg

TE/g
23.58/8.46 mg TE/g

22.22/14.26 mg

TE/g
20.71/ 6.43 mg

TE/g
54.31/14.39 mg

TE/g
68.74/27.80mg

TE/g
49.56/23.59 mg

TE/g
55.81/12.04 mg

TE/g
31.58/7.98 mg TE/g

0.86 mg/ml
0.16 mg/ml
0.06 mg/ml
0.51 mg/ml
2.73 mg/ml
1.9 mg/ml
2.8 mg/ml
6.4 mg/ml
1.6 mg/ml
2.1 mg/ml
1.4 mg/ml

16.9 MTrolox/gdw
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Palmeira (2019)
Palmeira (2019)
Carmo (2019)
Sganzerla (2019)
Mendonca de Assis
(2019)

Wu (2019)

Wu (2019)

Wu (2019)

Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares

(2019)

Ficus carica (fig) peel

Ficus carica (fig) pulp
Myrciaria dubia seed extracts
Eugenia pyriformis Cambess

Plinia cauliflora

Blueberry leaves- Rabbiteye blueberry Ericaceae, Vaccinium ashei

Blueberry leaves- Southern highbush blueberry Ericaceae, V. corymbosum L

interspecific hybrid

Blueberry leaves- Northern highbush blueberry Ericaceae, V. corymbosum L.

Avocado

Babaco-papaya species

Passiflora ligularis

Psidium guajava

Rubus glaucus-Mora de Castilla

Vaccinium meridionale

Solanum quitoense-Naranjilla

Solanum muricatum-Pepino dulce

Taxo-Banana passionfruit

0.46 mg/ml

1.13 mg/ml

3694 mg AAE/100g

73.878 g TEAC/ kg

37.45 pg /mL

208.4-301.8 umol

TEAC /g

143.6-586.6 pmol

TEAC /g

182.3-357.9 pmol

TEAC /g

39.66 umol TE/g

166.55 umol TE/g

517.30 umol TE/g

739.24 umol TE/g

55.55 umol TE/g

1337.63 umol TE/g

108.47 umol TE/g

118.34 umol TE/g

3361.77 umol TE/g
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Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Gomez-Mejia (2019)
Gomez-Mejia (2019)
Gomez-Mejia (2019)
Alba (2019)

Alba (2019)

Shafie (2019)

Tang (2019)

Tang (2019)

Tang (2019)

Tang (2019)

Tang (2019)

Tang (2019)
Siddeeg (2019)
Siddeeg (2019)
Loizzo (2019)

Kim (2019)

Kim (2019)

Kim (2019)

Kim (2019)

Jesus (2019)

Jesus (2019)

Jesus (2019)

Shan (2019)

Solanum betaceum-Tomarillo

Prickly pear- ¢ppaykécuko

Physalis peruviana- ¢paykootadulio

Citrus peels

Citrus peels

Citrus peels

grape residue flour 1%

grape residue flour 2%

Averrhoa bilimbi pectin

Dimocarpus Longan Pericarp Phenolic Extracts
Dimocarpus Longan Pericarp Flavonoid Extracts
Dimocarpus Longan Pericarp Alkaloid Extracts
Dimocarpus Longan Seeds Phenolic Extracts
Dimocarpus Longan Seeds Flavonoid Extracts
Dimocarpus Longan Seeds Alkaloid Extracts
Sukkari date palm fruit ethanolic flesh extracts
Sukkari date palm fruit methanolic flesh extracts
italian Vitis vinifera

Maclura tricuspidata Fruit Extracts immature
Maclura tricuspidata Fruit Extracts premature
Maclura tricuspidata Fruit Extracts fully mature

Maclura tricuspidata Fruit Extracts overmature

Prunus avium hydroethanolic extract of stems- kepaol&

Prunus avium hydroethanolic extract of leaves
Prunus avium infusion of stems

Gardenia jasminoiedes fruit

198.05 umol TE/g

39.71 umol TE/g

78.62 umol TE/g

22 mg/g
13 mg/g
31 mg/g
712 pg/ml
422 pug/ml
12 mg/ml
1827.11 pg/g
451.96 pg/g
29.17 pg/g
1007.89 ug/g
427.66 pg/g
22.90 ug/g
309.75 plL/mL
389.23 uL/mL
19.1 pg/mL
6.70 MM TE/g
6.02 mM TE/g
5.40 MM TE/g
4.54 mM TE/g
22.37 pg/mL
27.29 pg/mL
38.29 pg/mL

495.03 pmol TEs/g
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Tian (2019)

Nowicka (2019)

Xu (2018)
Demirci (2018)
Demirci (2018)
Demirci (2018)
Okoh (2019)
Okoh (2019)
Okoh (2019)
Okoh (2019)
Okoh (2019)
Fidelis (2018)

Tharamoney (2018)
Chen (2019)
Chen (2019)
Chen (2019)
Chen (2019)
Plastina (2018)
Plastina (2018)
Plastina (2018)
Dadwal (2018)
Dadwal (2018)
Deng (2018)

Jimenez-Lopez (2018)

Zahid (2018)

Zahid (2018)

Tribulus terrestris fruits

strawberry (Fragaria x ananassa)

fructus meliae Toosendan polysaccharides
Turkish apple pulps ethyl acetate extract
Turkish apple pulps n-butanol extract
Turkish apple pulps 5-Hydroxymaltol extract
Syzygium paniculatum summer stem-bark
Syzygium paniculatum summer leaf
Syzygium paniculatum summer fruit
Syzygium paniculatum winter stem-bark
Syzygium paniculatum

Myrciaria dubia seed coat (camu-camu)

Dacryodes rostrata ethanolic extract of seed

Nelumbo nucifera (lotus) seed epicarp- water extract
Nelumbo nucifera (lotus) seed epicarp- 20% methanol extract
Nelumbo nucifera (lotus) seed epicarp-80% methanol extract

Nelumbo nucifera (lotus) seed epicarp-methanol extract

Citrus myrtifolia essential oil (green)

Citrus myrtifolia essential oil (half ripe)

Citrus myrtifolia essential oil (ripe)

Malus baccata (crab apple fruits) pulp extract
Malus baccata (crab apple fruits) seed extract
kiwifruit seed oil

Capparis spinosa (caper berries)

Annona squamosa ethanol extract

Annona squamosa n-hexane extract

11.52 pg/mL

90.66 -1287.68
pmolT
0.6139 mg/mL

10.59 pg /mL
23.92 pg /mL
8.22 ug /mL
0.11 mg/mL
0.72 mg/mL
0.96 mg/mL
0.27mg/mL
0.86mg/mL
2838 mg AAE/ 100

g
52.4 ug/mL

159.35 pg/mL
138.47 pg/mL
110.95 pg/mL
140.47 pg/mL
6.1 umol TE/g
7.8 umol TE/g
8.1 umol TE/g
0.09 mg/ml
0.51 mg/ml
25.7-35.1 mg/mL
0.98-1.48 g TE/100

g
192.5 ug/ml

180.1 pug/ml
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Oszmiansi (2017)
Oszmiansi (2017)
Oszmiansi (2017)
Usha (2018)

Sandoval-Gallegos
(2018)
Chen (2017)

Stanisavljevic (2016)
Aayavika

Al Maiman (2021)
Pan (2021)

Sobhy (2020)
Sarker (2020)
Wang (2021)
Brito (2020)

Brito (2020)
Ahmad (2020)
Rejeb (2020)
Rejeb (2020)
Rejeb (2020)

Yu (2020)
Szerlauth (2020)
Tiwari (2019)

Szabo (2019)

Zhou (2019)
Zhou (2019)

Zhou (2019)

Vaccinium Macrocarpon (cranberry) cultivar
Vaccinium Macrocarpon (cranberry) cultivar

Vaccinium Macrocarpon (cranberry) cultivar

Hodgsonia heteroclita fruit pulp methanol extract

Mangifera indica (Ataulfo) Leaf Extract

Citrus varieties from Taiwan

Pisum sativum (pea)

Solanum lycopersicum topdta (amoénpapévn)
Abelmoschus esculentus okra (umapa)

Beta vulgraris (beetroots)

Vegetable amaranth

Se-enriched LAB fermented Pleurotus eryngii
cabbage-stalk flour methanolic extract
cabbage-stalk flour ethanolic extract

garlic

artichoke bracts -aykwapa

artichoke heads

artichoke floral stems

Gynostemna pentaphyllum acidic polysacharide

Allium sativum
carotenoid rich extract from carrot pomace

tomato

cooked yam flour before digestion

cooked yam flour after in vitro oral digestion

cooked yam flour after in vitro oral and gastric digestion

235 umolTE/g

320 umolTE/g

284 umolTE/g
6.03 pg/mL

77.68 umol TE/g db

0.12~0.19 uM
Trolox/mL

0.54-8.04 mMTE/g

3.55mg TE/g
2.5mg/ml
91.8 mg/mL
40.75, 76.98 ug/g
46.09 mg/ml
45.55 ug TE/g
53.39 ug TE/g
1.09-47.8 pg/ml
1,13 mg/ml
1,17 mg/ml
1,18 mg/ml
4,5 mg/ml
23,69mg
1596.04 g TE/ml
120-255
pumolTE/100g
0.78 mg AAE/g
2.03 mg AAE/g

2.07 mg AAE/g
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Zhou (2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)

Frond (2019)
Frond (2019)
Frond (2019)
Frond (2019)
Frond (2019)
Can-Cauic (2019)
Can-Cauic (2019)
Can-Cauic (2019)
Can-Cauic (2019)
Lee (2019)

Lee (2019)

Lee (2019)

Lee (2019)

Choe (2018)
Choe (2018)

Li (2018)

Li (2018)

Li (2018)

Li (2018)

Li (2018)

Li (2018)

Li (2018)

cooked yam flour after in vitro oral, gastric and intestinal digestion

Capsicum Minimum-hot chili pepper

achyrhizus erosus

Oxalis tuberosa

black carrot

purple sweet potato

eggplant

red onion

red chicory

pumpkin oil from C. moschata Duchesne extracted by organic solvent
pumpkin oil from C. moschata Duchesne extracted by r mechanical pressing
pumpkin oil from C. argyrosperma Huber extracted by organic solvent
pumpkin oil fromC. argyrosperma Huber extracted by r mechanical pressing
Neptunia oleracea hexane fraction

Neptunia oleracea chloroform fraction

Neptunia oleracea ethyl acetate fraction

Neptunia oleracea methanol fraction

cucumber seed flour extract

broccoli seed flour extract

B. rapa var. chinensis - Pakchoi

B. rapa var. parachinensis-Choysum

B. rapa var. pekinensis-hinese cabbage

B. oleracea var. alboglabra-Kailan

B. oleracea var. gemmifera-Brussels sprout

B. oleracea var. capitata-Cabbage

B. oleracea var. botrytis-Cauliflower

2.91 mg AAE/g

104.58 umol TE/g

0.60 umol TE/g

84.43 umol TE/g

6 UM Trolox/g
15,2 uM Trolox/g
2,5 uM Trolox/g
1,8 uM Trolox/g
17,5 uM Trolox/g

16.26 uM TE/kg oil
38.42 uM TE/kg oil
12,06 uM TE/kg oil
26.34 uM TE/kg oil
125.5 pg/mL
170 pg/mL
20 pg/mL
10 pg/mL
3 umol TE/g
85 umol TE/g
4.22 umol TE/g FW
3.84 umol TE/g FW
1.32 umol TE/g FW
6.83 umol TE/g FW
9.54 umol TE/g FW
1.64 umol TE/g FW

2.71 umol TE/g FW
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Li (2018)

Li (2018)

Li (2018)

Li (2018)
Meabed (2018)
Mollica (2018)
Mollica (2018)
Mollica (2018)

Migues (2018)

Sun (2018)

Zhou (2017)

Zhou (2017)

Zhou (2017)

Zhang (2017)
Chen (2017)
Chen (2017)
Chen (2017)
Chen (2017)
Chen (2017)
Chen (2017)
Tel-Canyan (2019)
Tel-Canyan (2019)
Tel-Canyan (2019)

Xiang (2019)

B. oleracea var. italica-Broccoli
E. sativa-Rocket salad

R. sativus-Red cherry radish

R. sativus-daikon radish
Foeniculum vulgare

Allium scordoprasum bulp
Allium scordoprasum flower
Allium scordoprasum stem

Eugenia uniflora

Ipomoea batatas anthocyanins (purple sweet potato)

Cucurbita maxima

Cucurbita pepo

Cucurbita moschata

Se-enriched LAB fermented Pleurotus eryngii (mushroom)

yam flour fresh

yam flour air-drying

yam flour sulfur fumigation -drying
yam flour hot-air drying

yam flour freeze drying

yam flour microwave drying
Gloeophyllum odoratum
Gloeophyllum sepiarium
Gloeophyllum trabeum

edible mushrooms- A. bisporus

3.85 umol TE/g FW
8.18 umol TE/g FW
2.70 umol TE/g FW
1,11 umol TE/g FW
13.95 mg/ml
22.40 mg TE/g
34.83 mg TE/g
22.67 mg TE/g

10,070-44,170 s
umol TE/100 g
26.71-61.07 pg/mL

3059.78 mmol/L
trolox
237.25 mmol/L
trolox
2514,09 mmol/L
trolox
440 mg/L
39.53 mg/mL
68.46 mg/mL
36.57 mg/mL
59.77 mg/mL
106.83 mg/mL
49.32 mg/mL
174.50 pg/mL
209.78 pg/mL
129.64 pg/mL
0.06 mmol AA/100

g
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Xiang (2019)

Xiang (2019)

Xiang (2019)

Xiang (2019)

Acharya (2019)
Kang (2019)
Kang (2019)
Zhang (2017)
Zhang (2017)
Zhang (2017)
Liu (2017)
Liu (2017)
AnpntpLaka
Wang (2020)
Iracli (2020)
Iracli (2020)
Iracli (2020)
Iracli (2020)
Ong (2020)

Ge (2020)

Ge (2020)

Ge (2020)

edible mushrooms- A. polytricha

edible mushrooms- F. velutipes

edible mushrooms- L. edodes

edible mushrooms- P. sajor-caju

Oudemansiella canarii methanolic extract

Ganoderma lucidum polysaccharides hot water extraction
Ganoderma lucidum polysaccharides Ultrasound assisted extraction
Se-enriched LAB fermented Pleurotus eryngii

Pleurotus eryngii enzymatic exopolysaccharides

Pleurotus eryngii acidic exopolysaccharides

Oudemansiella radicata water-soluble polysaccharides

Oudemansiella radicata alkali-soluble polysaccharides

Red rice bran anthocyanins
Rice bran untreated

Rice bran infared

Rice bran dry-heating

Rice bran microwave
Quinoa

white naked barley grains

black naked barley grains

yellow naked barley grains

0.05 mmol AA/100

g
0.05 mmol AA/100

g
0.09 mmol AA/100

g
0.04 mmol AA/100

g
0.912 mg/mL

0.41 mg/mL
1.45 mg/mL
440 mg/L
>1000 mg/L
260 mg/L
0.78 mg/mL

1.25 mg/mL

53,51 ug/mL
10,46 mg TE/g
8,96 mg TE/g
9,08 mg TE/g
9,64mg TE/g
0.7 mg/ml

13.24-60.09
mmol/100 g
22.44-51.76
mmol/100 g
11.24-51.97
mmol/100 g
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Ge (2020)

Cui (2020)
Li (2020)

Li (2020)

Li (2020)
Ltaif (2020)

Zhu (2019)

Zhu (2019)

Bravi (2021)
Bravi (2021)

Michalak-Majewska
(2020)
Michalak-Majewska
(2020)
Perez-Balladares
(2019)

Zhao (2018)

Varga (2018)
Varga (2018)
Oonpla

Ha (2021)
Choi (2020)
Jung (2020)

Perez-Balladares
(2019)
Perez-Balladares

(2019)

blue naked barley grains

buckwheat hull flavonoids
coix seed seedlings
highland barely seedlings
naked oats seedlings
Avena sativa- Bpwun

buckwheat free phenolics

buckwheat bound phenolics

brewing spent grains
brewing spent hop

pasta wheat onion skin

pasta wheat semolina durum

Lupinus mutabilis-Chocho

wheat bran
colored oats hull soluble phenolic fraction

colored oats groat soluble fraction

Vigna angularis-Adzuki bean 60%methanol extract
black soybeans
sword beans

Canary beans

Vigna unguiculata-aunelopdococovia

7.81-25.53
mmol/100 g
9.34 pg/ml

0,07 mg/ml
0,8 mg/ml
0,7 mg/ml
0,014 mg/ml
17.55-114.02 pumol
TE/g DW
4.30-7.68 umol
TE/g DW
15,31 TE/g
28,62 TE/g

131.53 mm TE/g

1.86 mm TE/g

87.36 umol TE/g

0,91-1,67 mg/mL
1.52-8.78 umol/g

0.55 - 2.06 umol/g

662mg TE/100g
0.323-0.417
3,31 mg/ml

27.69 umol TE/g

119.35 umol TE/g

54



Perez-Balladares
(2019)
Perez-Balladares
(2019)
Perez-Balladares
(2019)

Grillo (2019)

Grillo (2019)
Ghahari (2017)
Ombra (2016)
Znpoi Kapmnoi
Chelghoum (2020)
Szerlauth (2020)
Mocia (2020)

Kim (2021)

Sari (2020)

Zhu (2019)

Zhu (2019)

Zhu (2019)

Zhu (2019)

Zhu (2019)
Atolani (2019)
Christman (2018)
Christman (2018)
Lu (2018)
Ojeda-Amador (2018)
Chen (2018)

Lu (2018)

Phaseolus vulgaris Black Bean- patpo ¢pacoAl

Phaseolus vulgaris Navy Bean

Phaseolus lunatus- ¢acoAL Alpa

cocoa bean shell hyrdroalcoholic phase
cocoa bean shell hexane phase
Glycine max (soybean) seeds essential oil

Phaseolus vulgaris (beans)

Pistacia atlantica
Juglans regia -kapudLa
pecan nutshell hydroalcoholic extract

peanut skins

betel quids

Torreya grandis kernels 10% ethanol extract
Torreya grandis kernels 30% ethanol extract

Torreya grandis kernels 50% ethanol extract

Torreya grandis kernels 70% ethanol extract

Torreya grandis kernels 90% ethanol extract

cola gigantea seed oil

honey roast coated peanuts

chili lime coated peanuts

Amygdalus pedunculata polyphenols from seed coat
vorgin walnut oils

Rosa roxburghii tratt polysaccharides (Chestnut rose)

Amygdalus pedunculata leaves essential oil

47.77 umol TE/g

81.16 umol TE/g

31.55 umol TE/g

76.9 pg/ml
72.1 pg/ml
162.35 pg/mL

1,813-55,21 mg/mL

0,068 mg/ml
0,27mg
0,004 mg/ml

178.80-228.92 mg
AAE/g
422.53 mg TE/g

55.26 mg DM/ml
24.5 mg DM/ml
12.27 mg DM/ml
11.48 mg DM/ml
22.69 mg DM/ml
>50 pg/ml
8.77 umol/g
9.52 umol/g
14.26 pg/mL
105-170 mmol/kg
0,1 mg/ml

2.32 mg/mL
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Ojeda-Amador (2018)

Esposito (2017)
Mmayapwa
Chumroenphat
(2021)
Chumroenphat
(2021)
Chumroenphat
(2021)

Tian (2020)

Tian (2020)
Kwon (2020)
Szerlauth (2020)
Szerlauth (2020)
Szerlauth (2020)
Karak (2019)
Karak (2019)
Cui (2019)
Martinez (2021)
Li (2020)

Kpfag ko tpoiovta

Ali (2020)

Oussaief (2020)

Begum (2020)

Zhao (2020)
Zhao (2020)

Zhao (2020)

pistachio oil- Larnaka nut

Corylus avellana shells extract (Hazelnut)

turmeric (freeze dried)

turmeric (hot and dried)

turmeric (sun dried)

Hedychium flavum Rhizobe 70% ethanol extract (t{wvtlep)-
Hedychium flavum Rhizobe water extract (t{wvtlep)
Brassica juncea-pouotapda

Nigella sativa -patpo kOuwvo

Zingiber officinale- tlivtlep

Carum carvi-ayplo KULLVO

Piper betle chloroform fraction of Ghanaghete variety
Piper betle ethyl acetate fraction of Bangla variety
Curcumin nanoencapsulation

valencian pepper

Seeds of Myristica fragrans methanol extracts- pooxokapudo

Chicken gizzard (18h fermentation)

dromedary milk protein

bovine bone marrow extracts

goose liver proteins OW
goose liver proteins 300W

goose liver proteins 6000W

34.8 mmol/kg

31.7 pg/mL

147.88 mg TE/100

g
149.51 mg TE/100

g
145.47 mg TE/100

g
16.24 pg/ml

15.36 pg/ml
0.032mg/ml
1,52mg
4,62mg
5,85mg
2.568 pg/ ml
2.166 pg/mi
22.55 ug/mg
36,57 mg TE/g

22.42 pg/ml

37.45 umol/L TE/g
protein

4.43-5.23 mg/mL
1153-12,776.8 uM
TE/mL
1,92pg/ml
0,80ug/ml

1,28ug/ml
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Li (2017)

MEéAL ko mpoiovta
Hailu (2020)

Hailu (2020)

Bergamo (2019)

Bergamo (2019)

Shen (2018)

Amand (2018)

Thakur (2021)
Zhang (2020)
Zhang (2020)
Zhang (2020)

Yang (2019)

Ding (2020)

Duca (2019)

Costa (2020)
Pobiega (2019)

Zhang (2017)

Calegari (2017)

donkey milk powder

Schefflera abyssinica honey
polyfloral honey

honeydew honey

blossom honey

chinese honey

honey from Australian Grown Agastache rugosa

Indian bee pollen

rape bee pollen crude extract
rape bee pollen flavonoids
rape bee pollen phenolamines

Rosa rugosa bee pollen

Chinese propolis from Changge Henan Province

Propolis from western Romania

propolis provenance of Cerrado/Central (Midwest Brazil)
propolis from Poland

Brazilian green propolis

propolis from southwest of Parani

258 U/mg

44,43 mg/ml
37,93 mg/ml
34.63-54.08 mg
AAE /100 g
6.29 -59.33 mg AAE
/100 g
3.09-24.02 mg
AEAC/100 g
6.87-18.69 umol
TE/g
6,09 pg/ml
116,75 pg/ml
567,945 ug/ml
10,57 ug/ml
155.33 pumol
Trolox/ g
1 mg/ml
0,0700-
0,9330ug/ml
492.2 ug/ml
0,93-2,06 pg/ml
93.51-190.27

ug/mL
11,8-49.4 umol

Trolox/g
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Mivakacg 5: ArroteAéouata uedodouv ABTS

ApbBpa

Tpoda/Oucia

ABéprLa EAara-Essential oils

Fayed (2019)
Upadhuay (2021)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)
Pavlic (2020)

Pavlic (2020)

Badalamenti (2020)

Chaudhari (2020)

Chaudhari (2020)

Abd-Elgawad (2020)

Cheraif (2020)
Cheraif (2020)

Cheraif (2020)

Deverra tortuosa essential oil

Canada odorota essential oil nanoencapsulated into chitosan nanoemulsion
peppermint essential oil conventional hydrodistillation-206
peppermint essential oil conventional hydrodistillation-410
peppermint essential oil microwave-assisted hydrodistillation-180
peppermint essential oil microwave-assisted hydrodistillation-360
peppermint essential oil microwave-assisted hydrodistillation-600
peppermint essential oil microwave-assisted hydrodistillation-800
peppermint essential oil microwave-assisted extraction Hex
peppermint essential oil microwave-assisted extraction MeCl
peppermint essential oil Soxhlet extraction Hex

peppermint essential oil Soxhlet extraction MeCl

peppermint essential oil Ultrasound-assisted extraction Hex
peppermint essential oil Ultrasound-assisted extraction MeCl
peppermint essential oil Supercritical fluid extraction-100
peppermint essential oil Supercritical fluid extraction-200
peppermint essential oil Supercritical fluid extraction-300
peppermint essential oil Supercritical fluid extraction-400
Ferulago nodosa essential oil

Origanum majorana L. essential oil namoemulsion

Origanum majorana L. essential oil

Bassia muricata essential oil

A. campestris essential oil

A. herba-alba essential oil

J. phoenicea essential oil

AnotéAeopa

58,22 mg/L
0,72 ul/ml
125.01 mg TE/g
113.41 mg TE/g
106.13 mg TE/g
111.62 mg TE/g
132.31 mg TE/g
138.62 mg TE/g
40.64 mg TE/g
98.24 mg TE/g
59.14 mg TE/g
136.81 mg TE/g
54.12 mg TE/g
109.60 mg TE/g
24.82 mg TE/g
40.01 mg TE/g
32.64 mg TE/g
47.50 mg TE/g
14 pg/ml
5.53 uL/mL
6.14 uL/mL
16.32 pl/L
7.01 pmol TX/g
6.74 umol TX/g

5.50 pmol TX/g

58



Cheraif (2020)
Cheraif (2020)
Cheraif (2020)
Zhou (2020)
Tian (2020)
Tian (2020)

Lall (2019)

Das (2019)
Wang (2018)
Bardaweel (2018)
Plastina (2018)
Plastina (2018)
Plastina (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Pellegrini (2018)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)

Wang (2017)

J. oxycedrus essential oil

M. pulegium essential oil

L. officinalis essential oil

Dalbergia pinnata essential oil

Zingiber zerumbet dry rhizome essential oil
Zingiber zerumbet fresh rhizome essential oil
Sideritis Perfoliata essential oil - toal tou Bouvou (herb)
Apium graveolens essential oil

Camellia nitidissima extract essential oil (plant)
Mentha spicata essential oil

Citrus myrtifolia essential oil (green)

Citrus myrtifolia essential oil (half ripe)

Citrus myrtifolia essential oil (ripe)

Rosmarinus officinalis essential oil

Origanum vulgare essential oil

Salvia officinalis essential oil

Mentha piperita essential oil

Allium sativum essential oil

Foeniculum vulgare essential oil

Coriandrum sativum essential oil

Satureja montana essential oil

Thymus vulgaris essential oil

Cedrus atlantica essential oil (Cedarwood atlas)
Matricaria recutita essential oil (Chamomile)
Eugenia caryophyllus essential oil (Clove bud)
Jaminum officinale essential oil (Jasmine absolute)
Backhousia citriodora essential oil (Myrtl (lemon))
Citrus aurantium essential oil (Neroli bigarade)

Melaleuca quinquenervia essential oil (Niaouli, extra)

5.82 umol TX/g
6.67 umol TX/g
2.40 pmol TX/g
0.032 mg/mL
2884.67 pug/mL
2926.68 pg/mL
10.10 pg/mL
9.56 pL/mL
28.8 ug/mL
40.2 pg/mL
11,1 umol TE/g
10,8 umol TE/g
9,4 umol TE/g
0, 084 mmol TE/g
1765 mmol TE/g
0,098 mmol TE/g
0,154 mmol TE/g
0,037 mmol TE/g
0,043 mmol TE/g
0,067 mmol TE/g
1,997 mmol TE/g
1131 mmol TE/g
17.89 mM TE/mg
186.78 mM TE/mg
809.00 mM TE /mg
354.56 mM TE /mg
24.56 mM TE /mg
24.56 mM TE /mg

13.56 MM TE /mg
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Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)
Wang (2017)

Wang (2017)

Zardi-Bergaoui (2017)

Cutillas (2017)

Sitarek (2017)
Sitarek (2017)
Fitsiou (2016)
Fitsiou (2016)
Fitsiou (2016)

Fitsiou (2016)

Petrelli (2016)
Barbieri (2016)
Barbieri (2016)

Barbieri (2016)

Citrus aurantium essential oil (Petitgrain bigarade)
Ravensara aromatica essential oil (Ravensara)

Pelargonium roseum essential oil (Geranium rose)

Rosmarinus officinalis essential oil (Rosemary cineol)

Aniba roseodora essential oil (Rosewood)
Origanum majorana essential oil (Marjoram sweet)
Melaleuca alternifolis essential oil (Tea-tree)
Thymus satureioides essential oil (Thyme borneol)
Ocimum basilicum essential oil (Basil tropica)
Vetiveria zizanioides essential oil (Vetiver bourbon)
Cananga odorata essential oil

Ammi visnaga essential oil

Rose centifolia essential oil (Rose blossoms)
Lantana camara essential oil (

Lippia citriodora essential oil (Verbena lemon)
Ledum groenlandicum essential oil (Labrador tea)
Psidium guajava leaves essential oil

Beta vulgaris aerial parts essential oil

Salvia officinalis essential oil

Leonurus sibiricus hairy roots essential oil
Leonurus sibiricus normal roots essential oil
Fortunella margarita (kumquat) essential oil
Mentha spicata (spearmint) essential oil

Ocimum basilicum (basil) essential oil

Pimpinella anisum (anise) essential oil

Erigeron floribundus essential oil

Lippia turbinata essential oil

Clinopodium gilliessii essential oil

Lippia integrifolia essential oil

13.40 MM TE /mg
25.67 mM TE /mg
24.56 mM TE /mg
17.89 mM TE /mg
19.00 mM TE /mg
83.44 mM TE /mg
112.33 MM TE /mg
159.00 mM TE /mg
147.89 mM TE /mg
111.22 mM TE /mg
432.33 MM TE /mg
19.00 MM TE /mg
140.11 mM TE /mg
56.78 mM TE /mg
16.78 mM TE /mg
17.89 mM TE /mg
13.12-25.15 mg/ml
0,079 mg/ml
0,6-10,9 mg TE/g
88.22 ug/mL
92.40ug/mL
320 mg/ml
4,51 mg/ml
56 mg/ml

130,7 mg/ml

74.9 pg/mL
0.40 mg/ml
2.42 mg/ml

3.60 mg/ml
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Outa

Mustafa (2021)
Mustafa (2021)
Mustafa (2021)

Li (2021)

Lu (2021)

Dall' Acqua (2020)
Dall' Acqua (2020)
Mazhangara (2020)

Andrade (2020)

Andrade (2020)

Andrade (2020)
Andrade (2020)
Tang (2020)

Zhu etal (2020)
Zhu etal (2020)

Alam (2020)

Alam (2020)

Alam (2020)

Alam (2020)

Alam (2020)

Wang (2020)

Kim (2020)

Euphorbia helioscopia MthEh

Euphorbia helioscopia EthEh

Euphorbia helioscopia AgEh

Premna microphylla Turcz (leaf polysacharides)
Veronica cilata Fisch

Scorzonera hieracifolia infused aerial parts
Scorzonera hieracifolia infused root parts
Teucrium trifidum crude extracts

jeriva pulp

jeriva kernel cake

macauba pulp
macauba kernel cake

Conyza blinii

Eucommia ulmoides VE oil-loaded microemulsion

Eucommia ulmoides ME-4 sample

Blumea lacera

Erythrina variegata L

Berberis aristata

Sesbania sesban (L.) Merr

Hygrophilla schulli

Lithocarpus litseifolius

Brugmansia arborea flower EtOAc extract

689 UMTE/g
575.17 uMTE/g
287.39 uMTE/g

0,12 mg/ml

10 pg/ml
48.07 mg TE/g
43.38 mg TE/g

0,297 mg/ml

2498.49

UMTrolox/g

1314.87

uMTrolox/g
735.35 uMTrolox/g
898.0 uMTrolox/g
0.2 mg/mL
35.04 mg/mL
33.43 mg/mL

240.17 umol
Trolox/g
738.41 umol
Trolox/g
355.67 umol
Trolox/g
650.76 pmol
Trolox/g
436.58 pumol
Trolox/g
1-17,5mgTE/g

5,06 AAE/100g
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Kim (2020)

Akdeniz (2020)

Akdeniz (2020)

Gu (2020)
Tkacz (2019)

Tkacz (2019)

Tkacz (2019)
Tkacz (2019)
Tkacz (2019)
Tkacz (2019)
Li (2020)

Li (2020)

Li (2020)

Li (2020)
Cao (2020)

Cao (2020)

Cao (2020)
Cao (2020)
Zhu (2019)
Tian (2019)

Gong (2019)

Demirci Kayiran (2019)
Demirci Kayiran (2019)
Demirci Kayiran (2019)

Demirci Kayiran (2019)

Dadi (2019)

Zengin (2019)

Brugmansia arborea flower n-BuOH extract

Nepeta heliotropifolia flower

Nepeta congesta subsp. cryptantha flower

Sagittaria sagittofolia polysacharides (SPC-)

Sea Buckthorn ( Hippophaé rhamnoides L.) Aromatnaja
Sea Buckthorn (Hippophaé rhamnoides L.) Botaniczeskaja-
-Lubitelskaja

Sea Buckthorn (Hippophaé rhamnoides L.) Jozef

Sea Buckthorn (Hippophaé rhamnoides L.) Luczistaja

Sea Buckthorn (Hippophaé rhamnoides L.) Moskwiczka
Sea Buckthorn (Hippophaé rhamnoides L.) Podarok Sadu
Chuanminshen violaceum polysacharides from Chengdu
Chuanminshen violaceum polysacharides from Langzhong
Chuanminshen violaceum polysacharides from Bazhong

Chuanminshen violaceum polysacharides from Guangyuan

Amana edulis polysacharides HBSS (hot buffer soluble solids)

Amana edulis polysacharides (chelating
agent soluble solids)

Amana edulis polysacharides (dilute alkaline soluble solids)

Amana edulis polysacharides CASS (concentrated alkaline soluble solids)

Cardamine violifolia Protein Hydrolysate

Tribulus terrestris L. leaves flavonoids fraction
Chrysanthemum morifolium Ramat

Allium macrochaetum ethanol extract of aerial parts
Allium macrochaetum water extract of aerial parts
Allium macrochaetum ethanol extract of bulbs
Allium macrochaetum water extract of bulbs
Moringa stenopetala leaves

Bunium sayai

51.3 AAE/100g
35.53 pg/ml
21.99 pg/mi

4 mg/ml
3.58 mmol TE/100g

1.27 mmol TE/100g

1.12 mmol TE/100g
1.28 mmol TE/100g
2.22 mmol TE/100g
1.69 mmol TE/100g
4,31 mg/ml
5,05 mg/ml
4,61 mg/ml
5,29 mg/ml
2,52 mg/ml

2,7 mg/ml

2,85 mg/ml
2,8 mg/ml
0.19-0,60 mg/ml
7.99 pg/ml
2.13-2.83 mg/mL
109.94 pg/ml
108.17 pg/ml
55.90 pg/ml
203.49 pg/ml
581.8 mg TE/g

68.66 mg TE/g
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Zengin (2019) Bunium pinnatifolium 96.66 mg TE/g

Zengin (2019) Bunium brachyactis 84.87 mg TE/g

Zengin (2019) Bunium microcarpum 100.33 mg TE/g

Ceramella (2019) Anchusa azurea methanol extract 80.0 pg/ml
Lachowikz(2019) Fallopia japonica 58.91 mmol
Trolox/100 g
Lachowikz(2019) Fallopia sachalinensis roots 71.22 mmol
Trolox/100 g
Son (2019) Pueraria thunbergiana leaf extract 121 pg/mL
Son (2019) Pueraria thunbergiana stem extract 455.3 pug/mL
Son (2019) Pueraria thunbergiana root extract 138.0 pg/mL
Son (2019) Pueraria thunbergiana sprout extract 341.7 pg/mL
Wang (2018) Camellia nitidissima flower oil 889.6 ug/mL
Sut (20190 Paeonia arietina aerial parts methanol extracts 659.53 mg TE/g

Grouzdyte (2018)

Grouzdyte (2018)

Phyllanthus phillyreifolius AC extract

Phyllanthus phillyreifolius EH extract

7655 uM TE/g

6887 UM TE/g

Zhou (2019) Angelica dahurica fermented with Eurotium cristatum-80%ethanol extract 0.39 mg/mL
Zhou (2019) Angelica dahurica fermented with Eurotium cristatum-ethyl acetate extract 0.24 mg/mL
Zhou (2019) Angelica dahurica fermented with Eurotium cristatum-petroleum ether 0.07 mg/mL
extract

Zhou (2019) Angelica dahurica unfermented -80%ethanol extract 1.43 mg/mL
Zhou (2019) Angelica dahurica unfermented -ethyl acetate extract 0.73 mg/mL
Zhou (2019) Angelica dahurica unfermented -petroleum ether extract 0.38 mg/mL
Tongur (2018) Daphne sericea extract in methanol 154.1 pg/mL
Tongur (2018) Daphne sericea extract in acetone 262.5 pug/mL
Tongur (2018) Daphne gnidioides extract in methanol 147.2 ug/mL
Tongur (2018) Daphne gnidioides extract in acetone 607.9 pug/mL
Chen (2018) Chimonobambusa quadrangularis 2,6 mg/mL

Zengin (2018)

Tchihatchewia et al Ethyl acetate extract

50.44 mgTE/g
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Zengin (2018)
Zengin (2018)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Han (2017)

Han (2017)

Han (2017)

Han (2017)

Han (2017)
Wang (2017)
Ben Lajnef(2017)

Zhang (2017)

Godocikova (2020)
Godocikova (2020)
Godocikova (2020)

Gorjanovic (2017)

Tchihatchewia et al methanol extract

Tchihatchewia et al water extract

Hedhychium coronarium rhizome hexane extract
Hedhychium coronarium rhizome dichloro methane extract
Hedhychium coronarium rhizome ethyl acetate extract
Hedhychium coronarium rhizome acetone extract
Hedhychium coronarium rhizome methanol extract
Hedhychium coronarium rhizome water extract
Folium Artemisiae Argyi

Folium Artemisiae Argyi

Folium Artemisiae Argyi

Folium Artemisiae Argyi

Folium Artemisiae Argyi

Scabiosa tschiliensis cruse extracts

Eryngium maritimum ecotypes

Paeonia section Moutan seeds

chocolate origin Madagaskar
chocolate origin Vietnam
chocolate origin Honduras

coffee polyphenols

Botava-Apwpatikd Qutda

Garcia-Beltran (2020)

Garcia-Beltran (2020)

Wang (2021)
Jahwari (2021)
Wang (2020)

Wang (2020)

drumstick tree aqueous extract

drumstick tree ethanolic extract

Perilla frutescens leaf extract

Anacyclus pyrethrum

Perilla frutescens leaf extract undigest sample

Perilla frutescens leaf extract end of gastric digestion

167.81 mgTE/g
184.97mgTE/g
228.09 ug
131.85 pg
108.97 pg
164.92 pg
105.51 pg
119.95 pg
42.90 pg/mL
94.86 ug/mL
20.72 pg/mL
66.11 pg/mL
29.90 pg/mL
58.76 ug/mL
39-71 pg/mL
1298,42-2485,72
umol TE/ 100g
58.21 g/kg
56.66 g/kg
47.93 g/kg

8.56-47.41 mM
TE/L

0.99 mg AEE/ml
0.98 mg AEE/ml
184.77 ug TE/g
0,14mg/ml
136.41 pug/ml

213.20 pg/ml
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Hua (2020)

Shang (2020)

Shah (2020)

Cheraif (2020)

Li(2020)
Lall (2019)
Lall (2019)
Xiao (2019)
Xiao (2019)

Xiao (2019)

Xiao (2019)
Xiao (2019)
Toiu (2019)
Toiu (2019)
Toiu (2019)
Toiu (2019)
Toiu (2019)
Chen (2019)
Chen (2019)
Nazir (2018)
Deng (2018)
Deng (2018)

Xu (2017)

Kang (2017)

Kang (2017)

ginseng

Lithocarpus polystachyus Rehd.- sweet tea

Silybum marianum silver nanoparticles
A. herba-alba essential oil
Rehnanniae Radix

Sideritis Perfoliata - toat tou Bouvou

Sideritis Perfoliata essential oil - toal Tou fouvol

Artemis argyi MeOH extract
Artemis argyi PE fraction

Artemis argyi EtOAc fraction

Artemis argyi n-BuOH fraction

Artemis argyi H20 fraction

Solidago graminifolia ethanol extract
Solidago graminifolia methanol extract
Solidago graminifolia aqueous extract
Ajuga genevensis

Ajuga reptans

lotus plumule L-30

lotus plumule L-50

Silypbum marianum seed methanolic extracts
Epilobium angustifolium ethanol extract
Epilobium angustifolium EtOAc extract

Chinese tea infusions

Camelia sinensis -tea seeds phenolic extract

Camelia sinensis-tea seeds free phenolic extract

105.17 uM TE/g
445.12-622.61
pumol TE/100g
69,3 ug AAE/mg
6.74 umol TX/g
52 pg/mi
2.004 pg/mL
10.10 pug/mL
726.29 umol TEs/g
44.07 umol TEs/g

1000.74 pmol
TEs/g

810.41 umol TEs/g
76.80 umol TEs/g
249.55 mg TE/g
196.81 mg TE/g
165.31 mg TE/g
66.13 mg TE/g
60.98 mg TE/g
64 mg/mL
0.054 mg/mL
140 pg/mL
45.71 pg/mL
49.4 pg/mL

1000-3000 mg
TE/L
760.08 mM TE/100

g
302.55 mM TE/100

8
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Kang (2017)

Kang (2017)

®polta

Fu (2020)

Bai (2021)
Li (2020)
Li (2020)
Li (2020)
Li (2020)

Brito (2020)

Thiruvengadam (2020)

Brito (2020)
Zheng (2020)
Zheng (2020)

Zheng (2020)

Valdes-Garcia (2020)

Peng (2020)
Peng (2020)
Peng (2020)
Peng (2020)
Peng (2020)

Chaudhary (2020)

Souza (2020)

Ma (2020)

Camelia sinensis-tea seeds insoluble bound phenolic extract

Camelia sinensis-tea seeds esterified phenolic extract

Prunus humilis Bunge (kepaold)

Paeonia rockii fruit (pods)

Ellaengus mollis leaf extract in methanol
Ellaengus mollis leaf extract in water
Ellaengus mollis leaf extract in ethanol
Ellaengus mollis leaf extract in n-hexane
pineapple-crown flour methanolic extract
Lycium chinense (goji berry)
pineapple-crown flour ethanolic extract
citrus hesperidin

citrus hesperidin hydrolysates

citrus hesperitin

Red raspberries

Pyrus ussuriensis ethanol extract - axAaét
Pyrus ussuriensis petroleum ether

Pyrus ussuriensis ethyl acetate

Pyrus ussuriensis n-butano

Pyrus ussuriensis aqueous fractions

Emblicanin rich water soluble extract of Emblica officinalis encapsulated

double emulsion

Tamarid nectar

Pouteria campechiana seed polysacharide

3640.13 mM
TE/100 g
354.56 mM TE/100

g

6.55-24.23 mg

TE/g
13.53 g TE/100 g

3,77 mg/ml
7,62 mg/ml
19,76 mg/ml
115,81 mg/ml
144.08 ug TE/g
1772.31 pg/ml
105.26 ug TE/g
0.257 g/L
0.432 g/L
0.708 g/L
679-1003 pmol

TE/g
1.44 mg/ml

0.41 mg/ml
0.30 mg/ml
0.37 mg/ml
5.43 mg/ml

9.40 mM/mL

2619.1
mMTrolox/gdw
29.9 ug/mL
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Wourlitzer (2019)
Silva (2019)
Sganzerla (2019)
Yang (2019)

Wu (2019)

Wu (2019)

Wu (2019)

Liu (2019)

Siddeeg (2019)
Siddeeg (2019)
Loizzo (2019)
Kim (2019)
Kim (2019)
Kim (2019)
Kim (2019)
Shan (2019)
Mohd (2019)
Mohd (2019)
Mohd (2019)
Mohd (2019)
Mohd (2019)
Mohd (2019)
Mohd (2019)
Mohd (2019)

Tian (2019)

tropical fruit juice

inulin-enriched apple juice

Eugenia pyriformis Cambess

Hovenia dulcis high pressure ultrasonic extraction

Blueberry leaves- Rabbiteye blueberry Ericaceae, Vaccinium ashei

Blueberry leaves- Southern highbush blueberry Ericaceae, V. corymbosum L

interspecific hybrid

Blueberry leaves- Northern highbush blueberry Ericaceae, V. corymbosum L.

fruit vinegar

Sukkari date palm fruit ethanolic flesh extracts
Sukkari date palm fruit methanolic flesh extracts
italian Vitis vinifera - apméAL

Maclura tricuspidata Fruit Extracts premature
Maclura tricuspidata Fruit Extracts immature
Maclura tricuspidata Fruit Extracts fully mature
Maclura tricuspidata Fruit Extracts overmature
Gardenia jasminoiedes fruit

Alternantherna sesillis leaf water extract
Alternantherna sesillis leaf ethanol extract
Alternantherna sesillis leaf ethyl acetate extract
Alternantherna sesillis leaf hexane
Alternantherna sesillis stem water extract
Alternantherna sesillis stem ethanol extract
Alternantherna sesillis stem ethyl acetate extract
Alternantherna sesillis stem hexane

Tribulus terrestris fruits

8.66 uMol Trolox/g
1.14 umol TE/mL
9.235 g TEAC /kg

1,5 mg/ml
146.8-450.8 umol
TEAC /g
64.94-862.4 umol
TEAC /g
148.5-586.5 pumol
TEAC /g
0.03-7.30 pumol
Trolox/mL
440.76 pL/mL
522.0 pL/mL
7,2 ug/mL
3.54 mM TE/g
3.91 mMTE/g
2.99 mM TE/g
2.86 mM TE/g

418.12 umol TEs/g
0.28 mmol TE/g
0.41 mmol TE/g
0.39 mmol TE/g
0.38 mmol TE/g
0.09 mmol TE/g
0.28 mmol TE/g
0.09 mmol TE/g
0.16 mmol TE/g

6.74 pug/mL
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Nowicka (2019)

Chen (2019)
Chen (2019)
Chen (2019)
Chen (2019)
Dadwal (2018)
Dadwal (2018)
Bao (2018)

Bao (2018)
Oszmiansi (2017)
Oszmiansi (2017)
Oszmiansi (2017)

Chen (2017)

Aayavika

Ranilla (2019)

Ranilla (2019)

Pan (2021)
Sarker (2020)
Brito (2020)
Brito (2020)
Ahmad (2020)
Rejeb(2020)
Rejeb(2020)
Rejeb(2020)

Yu (2020)

strawberry (Fragaria x ananassa)

Nelumbo nucifera (lotus) seed epicarp- water extract
Nelumbo nucifera (lotus) seed epicarp- 20% methanol extract
Nelumbo nucifera (lotus) seed epicarp-80% methanol extract
Nelumbo nucifera (lotus) seed epicarp-methanol extract
Malus baccata (crab apple fruits) pulp extract

Malus baccata (crab apple fruits) seed extract

bayberry Anhaizaomei cultivar

bayberry Yings cultivar

Vaccinium Macrocarpon (cranberry) cultivar

Vaccinium Macrocarpon (cranberry) cultivar

Vaccinium Macrocarpon (cranberry) cultivar

Citrus varieties from Taiwan

peruvian corn free phenolic extracts

peruvian corn bound phenolic extracts

Abelmoschus esculentus okra (pmauta)
Vegetable amaranth

cabbage-stalk flour methanolic extract
cabbage-stalk flour ethanolic extract
garlic

artichoke bracts -aykiwapa

artichoke heads -aykwapa

artichoke floral stems -aykwadpa

Gynostemna pentaphyllum acidic polysacharide

943.21 umolT-
2254.11 umolT
105.78 pg/ml

90.06 pg/ml
80.69 pg/mi
91.12 pg/ml
0.19 mg/ml
0.23 mg/ml
2.95 mg/mL
3.28 mg/mL
226 umolTE/g
264 umolTE/g
246 umolTE/g

0.31~0.37 pM

Trolox/mL

34.44 -77.39 umol
TE/g
1832.10-2987.96
pumol TE/g
1,4 mg/ml
76.98 ug/g
54.80 ug TE/g
45.22 ug TE/g
2.11-88.34 pg/ml
22.300 mg ET/g
15.323 mg ET/g
11.971 mg ET/g

3,5 mg/ml
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Campestrini (2019)
Zhou (2019)

Zhou (2019)

Zhou (2019)

Zhou (2019)
Frond (2019)
Frond (2019)
Frond (2019)
Frond (2019)
Frond (2019)
Can-Cauic (2019)
Can-Cauic (2019)
Can-Cauic (2019)
Can-Cauic (2019)
Choe (2018)

Choe (2018)
Mollica (2018)
Mollica (2018)
Mollica (2018)
Tel-Canyan (2019)
Tel-Canyan (2019)
Tel-Canyan (2019)

Xiang (2019)

Xiang (2019)

Xiang (2019)

purple tomato peel

cooked yam flour before digestion

cooked yam flour after in vitro oral digestion

cooked yam flour after in vitro oral and gastric digestion

cooked yam flour after in vitro oral, gastric and intestinal digestion
black carrot

purple sweet potato

eggplant

red onion

red chicory

pumpkin oil from C. moschata Duchesne extracted by organic solvent
pumpkin oil from C. moschata Duchesne extracted by r mechanical pressing
pumpkin oil from C. argyrosperma Huber extracted by organic solvent
pumpkin oil fromC. argyrosperma Huber extracted by r mechanical pressing
carrot seed flour extract

cucumber seed flour extract

Allium scordoprasum bulp

Allium scordoprasum flower

Allium scordoprasum stem

Gloeophyllum odoratum

Gloeophyllum sepiarium

Gloeophyllum trabeum

edible mushrooms- A. bisporus

edible mushrooms- A. polytricha

edible mushrooms- F. velutipes

206,2 pg/ml
11.77 mg AAE/g
45.02 mg AAE/g
58.42 mg AAE/g
65.95 mg AAE/g

8 UM Trolox/g
11 uM Trolox/g
6 UM Trolox/g
2,5 uM Trolox/g
11,5 uM Trolox/g
55.10 uM TE/kg oil
86.37 uM TE/kg oil
32.29 uM TE/kg oil
69.40 uM TE/kg oil
250 umol TE/g
7 umol TE/g
41.84 mg TE/g
66.02 mg TE/g
53.25 mg TE/g

32.16 pg/mi

45.32 pg/ml

41.28 pg/ml

0.08 mmol
trolox/100 g
0.01 mmol
trolox/100 g
0.08 mmol
trolox/100 g
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Xiang (2019)

Xiang (2019)

Acharya (2019)
Anpntplaka
Bravi (2021)
Bravi (2021)
Iracli (2020)
Iracli (2020)
Iracli (2020)
Iracli (2020)
Jiang (2020)
Ong (2020)

Ge (2020)

Ge (2020)

Ge (2020)

Ge (2020)

He (2020)
He (2020)
He (2020)
He (2020)
Oonpla

Choi (2020)

Ryu (2018)

edible mushrooms- L. edodes

edible mushrooms- P. sajor-caju

Oudemansiella canarii methanolic extract

brewing spent grains
brewing spent hop
Rice bran untreated
Rice bran infared
Rice bran dry-heating
Rice bran microwave
hulless barley grass
Quinoa

white naked barley grains

black naked barley grains

yellow naked barley grains

blue naked barley grains

Coixlachryma-jobi L. oil (adley seed oil) from Xingren
Coixlachryma-jobi L. oil (adley seed oil) from Shizong
Coixlachryma-jobi L. oil (adley seed oil) from Xilin

Coixlachryma-jobi L. oil (adley seed oil) from Pucheng

black soybeans

black soybeans

0.11 mmol
trolox/100 g
0.06 mmol
trolox/100 g
12.91 uM TE/mg

40,10 TE/g
63,24 TE/g
20.73 mg TE/g
18.27 mg TE/g
25.70 mg TE/g
27.82 mg TE/g
0,60-3,13 VCE/g
355.5 uM
69.08-109.56
mmol Trolox/100 g
70.10-107.41
mmol Trolox/100 g
56.92-123.24
mmol Trolox/100 g
32.91-72.14 mmol
Trolox/100 g
0.924 mg/mL

0.940 mg/mL
1.074 mg/mL

1.116 mg/mL

3.636—4.967 mg

TE/g
211.65 mg/100 g
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Znpoi Kapmoi

Zhu (2019)

Zhu (2019)

Zhu (2019)

Zhu (2019)

Zhu (2019)

Atolani (2019)
Mrayaptkd
Chumroenphat (2021)
Chumroenphat (2021)
Chumroenphat (2021)
Chumroenphat (2021)
Tian (2020)

Tian (2020)

Hameed (2020)
Kpfag ko tpoiovta
Ali (2020)

Oussaief (2020)
Begum (2020)

Victorova (2019)
MEéAL ko mpoiovta

Shen (2018)

Zhang (2020)
Zhang (2020)
Zhang (2020)

Calegari (2017)

Torreya grandis kernels 10% ethanol extract
Torreya grandis kernels 30% ethanol extract
Torreya grandis kernels 50% ethanol extract
Torreya grandis kernels 70% ethanol extract
Torreya grandis kernels 90% ethanol extract

cola gigantea seed oil

turmeric (fresh)

turmeric (freeze dried)

turmeric (hot and dried)

turmeric (sun dried)

Hedychium flavum Rhizobe 70% ethanol extract
Hedychium flavum Rhizobe water extract

spice powders

Chicken gizzard (18h fermentation)
dromedary milk protein

bovine bone marrow extracts

Milk Thistle Dietary Supplements

chinese honey

rape bee pollen crude extract
rape bee pollen flavonoids
rape bee pollen phenolamines

propolis from southwest of Parani

1.06 mg DM/ml
0.76 mg DM/ml
0.70 mg DM/ml
0.75 mg DM/ml
7.25 mg DM/ml

44,19 mg/mL

17.21 mg TE/100 g
31.59 mg TE/100 g
60.41 mg TE/100 g
38.68 mg TE/100 g
16.83 mg/mL
12.37 mg/mL

52 umol TE/g

19.54 TE /g
0.417-0.836 mg/ml
2480 -4073.26 uM
Trolox/mL

8,5-38,7 mg/L

27.37-38.05 mg
AEAC/100 g
76,87 ug/mi
34,19 pg/ml
6,41 pg/ml

25,5-109,2 pumol

Trolox/ g
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Mivakacg 6: ArtoteAéouatoa uedodou FRAP

ApBpo

AlBépLa EAata
Benali (2021)
Kerbouche (2020)
Kerbouche (2020)
Kerbouche (2020)
Kerbouche (2020)
Banali (2020)
Banali (2020)
Hanif (2020)
Ksouda (2019)

Lu (2018)
Bouyahya (2017)

Bouyahya (2017)

Zardi-Bergaoui (2017)

Outa

Ivanisova (2020)
Ivanisova (2020)
Ivanisova (2020)
Ivanisova (2020)
Godocikova (2020)
Godocikova (2020)

Godocikova (2020)

Tpddipo/Ovoia

T. polium subsp. Polium essential oil

Origanum floribundum essential oil extracted for 30min
Origanum floribundum essential oil extracted for 1h
Origanum floribundum essential oil extracted for 2h
Origanum floribundum essential oil extraxted for 3h
Achillea Odorata Subsp. Pectinata essential oil

Ruta Montana essential oil

essential oil from leaves of Sazygium cumuni
Pimpinella saxifraga essential oil

Amygdalus pedunculata leaves essential oil

Mentha pulegium essential oil

Rosmarinus officinalis essential oil

Beta vulgaris aerial parts essential oil

Hippophae rhamnoides 100% oil
Hippophae rhamnoides 100% juice
Hippophae rhamnoides Dry berries
Hippophae rhamnoides tea
chocolate origin Madagaskar
chocolate origin Vietnam

chocolate origin Honduras

Botava-ApwHatikd ¢utd

Simamora (2020)
Simamora (2020)

Tong (2019)

Premna serratifolia leaf ethanol extract
Premna serratifolia leaf water extract

novel fermented tea

AnotéAeopa

1.32 mg AAE/g
138.9 pg/ml
181.5 pg/ml
177.01 pg/ml
170.07 pg/ml

0,85 mg AAE/g

1,39 mg AAE/g

3 mg/ml
35.20 ug/mL
4.19 mg/mL
85.74 pug/mL
58.27 ug/mL

0,12 mg/ml

111.59 mgTE/g
138.62 mgTE/g
146.35 mgTE/g
196.41 mgTE/g
31.25 g TE/kg
35.10 g TE/kg

30.67 g TE/kg

1.43 mg AAE/g

0.13 mg AAE/g

0,125 mg/ml
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Tong (2019)
Tong (2019)
Tong (2019)

Song (2019)

Song (2019)

Song (2019)

®polta
Li (2020)
Li (2020)
Li (2020)
Li (2020)
Lin (2020)
Lin (2020)

Rafiq (2019)

Rafiq (2019)

Rafiq (2019)

Rafiq (2019)

Rafiq (2019)

Rafiq (2019)

Rafiq (2019)

boseong green tea
tiaguanyin oolong tea
lipton black tea

Cinnamomum yabunikeii leaf-hot water

Cinnamomum yabunikeii leaf-methanol

Cinnamomum yabunikeii leaf- ethanol

Elaengus mollis leaf extract in methanol
Elaengus mollis leaf extract in water
Elaengus mollis leaf extract in ethanol
Elaengus mollis leaf extract in n-hexane

Momordica charantia L. juice

Momordica charantia var. abbreviata Ser. juice

Pakistan citrus fruits-blood orange

Pakistan citrus fruits-tangerine

Pakistan citrus fruits-sweet lime

Pakistan citrus fruits-persian lime

Pakistan citrus fruits-orange

Pakistan citrus fruits-mandarin

Pakistan citrus fruits-fruiter

0,072 mg/ml

0,127 mg/ml

0,194 mg/ml
3.27 AAE pg/100

ug
2.73 AAE pg/100

Hg
2,05 AAE pg/100

M8

1142.20 mg/mL
1132.87 mg/mL
550.26 mg/mL
124.40 mg/mL
68.93 mg AAE/g
118.14 mg AAE/g
49.86 mg GAE/100

g
49.61 mg GAE/100

g
42.71 mg GAE/100

g
42.33 mg GAE/ 100

g
40.86 mg GAE/100

g
38.79 mg GAE/100

g
36.69 mg GAE/ 100

8
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Rafiq (2019) Pakistan citrus fruits-grapefruit 27.95 mg GAE/100

g
Aoyavika
Can-Cauic (2019) pumpkin oil from C. moschata Duchesne extracted by organic solvent 117.97 uM TE/kg
oil
Can-Cauic (2019) pumpkin oil from C. moschata Duchesne extracted by r mechanical pressing 177.31 uM TE/kg
oil
Can-Cauic (2019) pumpkin oil from C. argyrosperma Huber extracted by organic solvent 137.08 uM TE/kg
oil
Can-Cauic (2019) pumpkin oil fromC. argyrosperma Huber extracted by r mechanical pressing 317.92 uM TE/kg
oil
Kang (2019) Ganoderma lucidum polysaccharides hot water extraction 2.54 mg/mL
Kang (2019) Ganoderma lucidum polysaccharides Ultrasound assisted extraction 4.48 mg/mL
AnpnTpLako
Ltaif (2020) Avena sativa - Bpwun 0,017 mg/ml
‘Oonpla
Choi (2020) black soybeans 2.510-6.394 mg
AAE/g
Mnoxoaplko
Hameed (2020) spice powders 280 mg/ TE g
Kp£ag kat tpoiovra
Begum (2020) bovine bone marrow extracts 8461.5 ug AAE/mL
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Mivakacg 7: ArtoteAéouata ueodou HYDROXYL RADICAL

ApBpo
ABépela EAara
Lu (2018)

duta

Tang (2020)

Gu (2020)

Cao (2020)

Cao (2020)

Cao (2020)

Cao (2020)

Zhu (2019)

Chen (2018)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)

Wang (2017)

Tpédipo/Ovoia

Amygdalus pedunculata leaves essential oil

Conyza blinii

Sagittaria sagittofolia polysacharides (SPC-)

Amana edulis polysacharides HBSS (hot buffer soluble solids)
Amana edulis polysacharides (chelating agent soluble solids)

Amana edulis polysacharides (dilute alkaline soluble solids)

Amana edulis polysacharides CASS (concentrated alkaline soluble solids)

Cardamine violifolia Protein Hydrolysate

Chimonobambusa quadrangularis

Hedhychium coronarium rhizome hexane extract
Hedhychium coronarium rhizome dichloro methane extract
Hedhychium coronarium rhizome ethyl acetate extract
Hedhychium coronarium rhizome acetone extract
Hedhychium coronarium rhizome methanol extract
Hedhychium coronarium rhizome water extract

Scabiosa tschiliensis cruse extracts

Botava-Apwpatikd ¢utd

Fang (2020)
Fang (2020)
Fang (2020)
Fang (2020)
®polta

Ma (2020)

Mentha haplocalyx polysacharides- hot water (W)
Mentha haplocalyx polysacharides - citric acid (pH:3.0) (C)
Mentha haplocalyx polysacharides - 5% NaOH/ 0,05% NaBH4 (A)

Mentha haplocalyx polysacharides - 0,9% NacCl (S)

Pouteria campechiana seed polysacharide

AnotéAeopa

2.65 mg/mL

0.19 mg/mL
1mg/ml
2,65 mg/ml
2,73 mg/ml
3 mg/ml
2,76 mg/ml
0,60-1,48 mg/ml
3,73 mg/mL
889.96 ug
1108,4 pg
672.61 ug
865.77 pg
1067.82 ug
1105.54 pg
206.47 - 772.45

ug/mL
1,67 mg/ml
1,99 mg/ml

2,15 mg/ml

2,21 mg/ml

98,72 pg/mi
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Zhou (2019)

Tharamoney (2018)

Aoyavika
Hu (2019)
Choe (2018)
Choe (2018)
Choe (2018)
Zuo (2020)
Kang (2019)
Kang (2019)
Anpntplako
Jiang (2020)

Zhu (2019)

=npot kapmnoi
Sheng (2019)
Xu (2018)

Lu (2018)
Chen (2018)

Lu (2018)

Kpfag ko tpoiovta

Li (2017)

fermented blueberry

Dacryodes rostrata ethanolic extract of all fruit parts

Sichuan pickles

broccoli seed flour extract
carrot seed flour extract
cucumber seed flour extract

sanghuang mushroom

Ganoderma lucidum polysaccharides hot water extraction

Ganoderma lucidum polysaccharides Ultrasound assisted extraction

hulless barley grass

buckwheat free phenolics

defatted walnut (Juglans regia L.) meal hydrolysate
fructus meliae Toosendan polysaccharides
Amygdalus pedunculata polyphenols from seed coat
Rosa roxburghii tratt polysaccharides (Chestnut rose)

Amygdalus pedunculata leaves essential oil

donkey milk powder

21.073 pg/mL

37.1-40.6 ug/mL

2,4-2,9 mg/mL
270 umol TE/g
112 umol TE/g
52 umol TE/g
0,6 mg/ml
1,58 mg/ml

2,14 mg/ml

12,48-65,86 VCE/g
32.92-82.64 umol
TE/g

1,13 mg/mL
1.91 mg/mL

41.38 pg/mL
0,3 mg/ml

2.65 mg/mL

113.025 U/mg
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Mivakacg 8: ArtoteAéouata uebodouv SOD

ApBpo

Duta

Tongur (2018)
Tongur (2018)
Tongur (2018)

Tongur (2018)

Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)
Panigrahy (2017)

Panigrahy (2017)

Han (2017)
Han (2017)
Han (2017)
Han (2017)

Han (2017)

Tpodpo/Oucia

Daphne sericea extract in methanol

Daphne sericea extract in acetone

Daphne gnidioides extract in methanol

Daphne gnidioides extract in acetone

Hedhychium coronarium rhizome hexane extract
Hedhychium coronarium rhizome dichloro methane extract
Hedhychium coronarium rhizome ethyl acetate extract
Hedhychium coronarium rhizome acetone extract
Hedhychium coronarium rhizome methanol extract
Hedhychium coronarium rhizome water extract
Folium Artemisiae Argyi

Folium Artemisiae Argyi

Folium Artemisiae Argyi

Folium Artemisiae Argyi

Folium Artemisiae Argyi

Botava-ApwHatikd putd

Fang (2020)
Fang (2020)
Fang (2020)

Fang (2020)

Kachmar (2019)

Shin (2018)
Shin (2018)
®pouta

Liu (2020)

Mentha haplocalyx polysacharides- hot water (W)

Mentha haplocalyx polysacharides - citric acid (pH:3.0) (C)
Mentha haplocalyx polysacharides - 5% NaOH/ 0,05% NaBH4 (A)
Mentha haplocalyx polysacharides - 0,9% NacCl (S)

Centaurium erythraea

Agastache rugosa non-fermented leaf extract (korean mint)

Agastache rugosa fermented leaf extract

anthocyaninf from Lycium ruthenicum Gansu Province -goji berry

AnotéAeopa

839.9 ug/mi
283.8 pug/ml
215.6 pg/ml

227.3 pug/mi

36.06 pg
19.16 pg
42.07 pg
48.6 ug
64.19 pg

19.94 pg

123.07 pug/mL
144.04 pg/mL
110.59 pg/mL
117.27 pg/mL

133.51 pg/mL

2,33 mg/ml
1,33 mg/ml
0,52 mg/ml
1,54 mg/ml
14.27 pg/mL
56,82 mg/ml

36,29 mg/ml

1,80mg/ml
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Xu (2018)
Aoyavika

Hu (2019)
Zhang (2017)
Zhang (2017)
Zhang (2017)
Anpntplaka
Zhao (2018)

Irakli (2018)

Irakli (2018)
Mrayapikd

Li (2020)

fructus meliae Toosendan polysaccharides

Sichuan pickles
Pleurotus eryngii exopolysaccharides
Pleurotus eryngii enzymatic exopolysaccharides

Pleurotus eryngii acidic exopolysaccharides

wheat bran

rice by-products hydrolysis with 3.4 M
NaOH at 80 °C for 110 min
rice by-products hydrolysis with 2.5 M NaOH at 80 °C for 120 min

Seeds of Myristica fragrans methanol extracts -

1.75 mg/mL

2,8-6,8 mg/mL
320 mg/L
990 mg/L

370 mg/L

3,5-5.06 mg/ml

818 mg TE/100 g

723 mg TE/100 g

117.66 pg/mL
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5.2YZHTHZzH

To evbladépov yla tnv ektipnon tng BlodpactikotNTag GUOLKWY AVTIOEELO WTLKWVY OF
TPOdLUA, cUVEXWG e€eAlOOETAL KOL ELVOL TTAVTO OTNV ETMLOTNUOVLKI ETUKOLPOTNTA UE
OTMOTEAECHA OL LEAETEG OTO CUYKEKPLUEVO TteS0 va moAAamAactalovtal cuvexwg (Frankel &
Meyer, 2000). Ot u€Bobdot ektipnong Tng BLodpactikotnTag aypodlatpodlkwy SEYUATWY MOV
XpnotuomnololvTal KABOoAKA oo Ta EpyacThpLa Xapaktnpilovral povodlaoTateg Kal ival
€UKOAEG, HONVEC KaL ypryOPEG OUWG, SEV ElVOL AUOTNPA TUTTOTIOLNUEVEG LE ATTOTEAECHA VOl
unapxouv SLapopEC 0 MAPAUETPOUC ATO TO £Va TPWTOKOAAO 0To AAAO. Mo ToV mapanavw
AOYO, TO OMOTEAEGATA TIOU TIPOKUTITOUV alto SLaPOPETIKOUG EPEVVNTEG £lval SUCKOAO va
€punveUTOLV adou eival pn-cuykpiopa (Frankel & Meyer, 2000). H TAnBwpa Twv HEAETWV OE
QUTOV TOV TOMEN 0€ CUVOUAOHO UE TG SUOKOALEG CUYKPLONG TWV QMOTEAECUATWY YL TOUG
Aoyouc¢ mou avadEpdnkav, onuatodoTel Tnv avaykalotnta yia BLBALoypadIKEC AVAOKOTIHOELG
TIOU OUYKEVTPWVOUV ToV 0yko mAnpodoplag mou dtabétoupe wote TeAlkd va amodavOou e yla
TNV KATaAANAOGANTA TNG XPHONG TOUG VLA TNV EKTIHNGCN TWV AVTLOEELSWTLKWV LOLOTATWY TWV
TPodipwV. ApKeTEC LEBOSOL KOL CUOTAHATA TIPWTOKOAAWYV TIOU XpNoLUomoLlouvTalL ofuepa Sev
UIoPoUV va aLoAOYNooUV TLG TPOYHATIKEG TIPOOTATEUTLKEG EMLOPACELG TWV AVTLOEELS WTIKWV
Kal Ta dedopéva ou AapBavovtal pnopet va cuyxgovtat and nmoAAoUg MapAyovTeG,
ocuuneplAapBavopévng tTng cUVOECNC TOU CUOTAUATOG SOKLUNG, TOU UTIOOTPWLATOC TTOU TIPETEL
Vo IPOOoTATEVOEL Kal Tou Tpomou nmpokAnong ofsidwaong. Elval ToAU GnUaAvTLKO TO YEYOVOC OTL
B TPETEL N ETULOTNLOVLKH KOLVOTNTA VA ULOBETAOEL £Vval CUYKEKPLUEVO eviaio Siktuo
BLOSELKTWV yLa TNV EKTLLNON TNE AVTLOEELOWTLKAG LKAVOTNTAC 0TO alypodLatpodLKa poiovta
TIPOKELUEVOU VAL UITOPOUV Va Ttpaypatornolnfolv Peta-avalUoeLS. ETMOpEVWG N CUYKEKPLUEVN
TITUXLOKA OMOOKOTIEL 0TNV KAAU YN TNG LEYAANG AVAYKNG TUTTOTIOLNCNG TWV AVTLOEELO WTLKWV
SOKLUWV yLO TNV EAQXLOTOTIOLNON TOU apOVTOoC XAoug oTLg LebodoAoyieg ou
Xpnollomotlouvtal yla tnv afloAdynon twv avtiofeldwtikwy. EmumAéov diadopeg péBodol mou
elvat o eldkég Ba mpEmel va xpnotpomnolouvtal yio tTn AnPn nepattépw mAnpodopLwv mou
umopet va oxetilovtal dpeoa pe TNV oeldWTIKA aAAolwon Twv TPodiwy Kal TwV CUCTNUATWY

TIOU TNV EAEYXOULV.
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YTn ouyKekpLuevn BiBAloypadikr) avackonnon, LETA oo avalntnon otnv facn
6ebopévwy PubMed pe tig Aé€eic kAetdia ((((((dpph) OR (abts)) OR (reducing capacity)) OR
(hydroxyl radical)) OR (superoxide radical)) AND (antioxidant activity) AND (food components))
Kall pe xpovikn epiodo 2016-2021, avaktiBnkav 841 amoteAéopata. Ao autd amokAeiotnkoy
349 apBpa kabBwg Sev NTav OXETKA e TpodLua (n=157) kat Sev tav Stabéoipa (n=35). Ta 655
apBpa mou £pewvav, HEAETNONKaAV EKTEVWG Kol agloAoynOnkav cUudwva Pe KpLTHpLo ETUAOYNAG.
AuTO 10 0TtAdL0 ovopaleTal ETUAEELLOTNTA KL artoKAEloTnKaV cuVoALlka 198 apBpa. OL Adyol
OTTOKAELOHOU ATOV: N OXETIKA LE TIG TtpOG e€€Taion peBodoug (n=63), Sev avédepav
anotéAeopa (n=99), apBpa avaokomnong (n=10) kot €Svav anoTEAECUA O OXECN ME XPOVO N
Bepuokpacia ) kamolo AAAN TTAPALETPO. ME QUTO TO TPOTO, OTO OTASLO TNG TEAKNC EMIAOYNC
€uewvayv 457 apBpa mou cupnepA\idpOnkav otnv avackonnon. Z0pudwva e Ta ANoTEAECUATA
TIOU OUAAEEQILE, KOITNYOPLOTIOLNOAUE Ta TPOPLUA OTLC €ENC KaTnyoples: aBpla €Aata, duta,
Botava, Aaxavikad, dpouTa, UMaXapLKa, 0oTpLa, SnUNTPLoKA, Enpol kaprmol, KpEag Kal mpoiovta

Kol LEAL KOl TtpolovTa.

OLmévte péBodol ou emIAEEQE yLa T OUYKEKPLUEVN peAétn (DPPH, ABTS, FRAP, SOD,
HYDROXYL RADICAL), eival avapeoa ¢’ auTtéG Tou MIAEYOUV OL TIEPLOCOTEPOL EPEVVNTEG.
ISlaitepa, 0 HeyaAUTEPOG OYKOG LEAETWYV XpNnoLiomnolovoe tn nEBodo DPPH kabwg eival
gumopka Stabéoiun kot eUKOAN otnv ektéAeon. H apéowg emopevn péBodog mou
XPNOLLoToLoUV gival n ABTS mou €XeL TO HELOVEKTNHA OTL TN pila TPEMEL VAL TNV TTOPALEL O
epeuvNTAG KaBw¢ Sev elval epmoptkd Stabéoiun. Xtn ocuvéxela ol péBodotl FRAP, SOD kat
HYDROXYL eixav nmeploplopéva anoteAéopata, e Tn uEBodo SOD va CUYKEVIPWVEL T
Alyotepa. Onwg avadépbnke mapamavw ot pEéBodol autol xapaktnpilovial w¢ LoVoSLAoTATEG
Kall xpnolpomnolovuvtal KaBoAlkd kabwg elval eUKOAEG, ypryopeg kat dONVEG, opwe epdavitouv
TIOAAEG SLadOPEC O TTOPAUETPOUC, ATIO EPYACTHPLO OE EPYAOTIPLO OTIWG: OTN CUYKEVTPWON

¢ pilag, oto xpovo enwaong, ota NM GWIOUETPNONG, OTOV SLAAUTN K.O.

H extipnon tng avtiofeldwtiknig dpdong péow aAAnAemnidpaong pe tn pila DPPHe gival
N 1o Kowvn HEB0SOC IOV XPNOLUOTIOLE(TAL OE QUTEG TIG LEAETEG. H OUYKEKPLUEVN Elval
OLKOVOLKH Kol aItAf} oTNV eKTEAECN TNG YU AUTO KAl XpNOLUOTOLE(TAL APKETA. OUwWG, EXEL

TIOAAEG PopEG KaTnyopnOEL yLa To yeyovog OTL Ta 0TASLA TNG SEV ELVOL TUTTOTIOLNUEVA. LE
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amoteAsopa ol aAAayEG o€ KABE TPWTOKOAAO va ertnpealouv TNV avaAuon tou Selypatog
(lvanova et al., 2016). Entiong, umtapyouv moAAot mapAdyovteg tou ennpedlouyv Tnv anoppodnon
™¢ pila kat pémet va AndBolv umtoPv onwc: pH, pwg, StaAuto Oz. ITn CUYKEKPLUEVN Epyacia

oupnepAndOnkav 702 anoteAéopata aypoSLatpodpLkwy SEYUATWV.

H ektipnon tng avtiofeldwtikng dpdong péow aAAnAenidpaong pe tn pila ABTSe+
SladEpel oe oxeon pe tn DPPH oto yeyovog 0Tl n pila mapayetol oTo epyaotrplo Kot Sgv
UTTAPXEL OTO EUTOPLO. ZUYKEKPLUEVQ, N pila ABTSe+ nmapayetat anod ofeidbwon tou ABTS pe
K2S20s. Nop’0Aa auta, n avtibpaon tng pilag Ke TNV ouaoia mpog eEETaon elval APKETA ypryopn
(ouvnBwc 6min) pe anotéAeopa va eE0LKOVOUELTAL EPYAOTNPLAKOC XPOVOGC. H CUYKEKPLUEVN
HEB0SOG umopel va xpnotuomnolnOet og peyaAn ykapa pH, yia Autodla aAla kot udpodida
HOPLO KA ELVOL KOL UTH LA OLKOVOULKH Kal artAn HéBodog. Amo tnv aAAn HEPLE, Ta
anmoteA£éopaTa TwV avTOpAcewv He TNV pila ABTSe+, e€aptwvtal amod To XpOvo EMwacng Kol To
TPOTMO Mapaywyns tng pilag amo to kabe epyaotrplo (lvanova et al., 2016). TN GUYKEKPLUEVN

epyaoia cupnepAndOnkav 361 anoteAéopata aypodlatpodlkwyv SElyUATWV.

H ektipnon tng avtio€eldwtikng dpdong LECW TNE LKAVOTNTAG avaywyng Tou Tplobevi
owdnpou ot dloBevn-avaywyikr wxuc (FRAP) amotelel olkovouikn, ypriyopn pébodo xwpic tnv
amattoupevn xpnon €t8koL e€omAlopou. H Stadopd pe tig Suo npoavadepBeioeg peboddoug
glval otL Baoiletal otnv avaywyn Tou TpLoBevr] olbripou Kal OXL O€ KATIOLO aVTLOEELOWTIKO. Me
outhA TN HEBoSOo Sev Umopolv va UTTOAOYLOTOUV EVWOELG TTOU avTLOpoUV UE peTadopd
vdpoydvou onwc yla mapadetypa n yhoutadbelovn (lvanova et al., 2016). 2Tn CUYKEKPLUEVN

epyaocio cupunepAnddnkav 57 anoteAéopata aypodlatpoplkwy SElyUATWV.

H ektipnon tng avtiofeldwtikn tkavotntag péow aAAnAenidpaong pe tn pila O2e- (SOD)
Kal pEow arlnAemnidpaong pe tn pila OHe eival Vo péBodol mou emAéyouv cuxva yLa Thv
EKTLUNON TNC AVTLOEELSWTIKAG LKAVOTNTAC SELYUATWY OAAA e PEYAAEG SLadOpEG OTLG
TIAPAUETPOUG. ZUXVA, N PWTOUETPNON TwV Selypdtwy otn LEBodo SOD ntav ta 365nm (avtl yia
560nm) KATL TOU UTIOYPOUUIZEL TNV aVaYKALOTNTA YLO TUTIOTIONON TWV AVOAUTIKWY LEBOSwV

WOTE T AMOTEAECUOTA TWV EPEVVNTWV VO ELVAL CUYKPLOLUA. 2T CUYKEKPLUEVN Epyacia
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ocuunepAndOnkav 49 anoteAéopata aypodSlatpodpikwy Selypdtwy yia T pébodo

oAAnAenidpaonc pe tn pila OHe kat 40 yia tn péBodo SOD.

H ékdpaon Twv amoteAeoUATWY YivETAL KATA KUPLO AdYO e TOV UTIOAOYLOMO TG IC50
TIoU eKPPALETAL WE N CUYKEVTPWON TIOU OMOTUTIWVEL TO 50% TNG aVAOTAATIKAG SpAong TG
npog e€€taon ovoiag. To kKABe epyactrpLlo xpnoLuomnolel StadopeTikd Oyko avtidpaong pe
OTTOTEAECHLA 1 TEALK CUYKEVTPWON va oAAGLEL KoL N KAUTTUAN LE TNV omola e€AyeTal To
amotéAeopa va StadEpel. AKOUA, ONUAVTLKO pOoAo Ttailouv ol BloAoyLkEG emavaAnPeLg Tou
TIPAYHOTOTOLEL 0 KABE EPELVNTAG YLOTL LETABAAAOUV TNV OTATLOTLKA CNUAVTIKOTNTA TWV
anoteAeopdatwy (Kang, 2017). OAa auTA KATAAYOUV OTO CUUTTEPACHA OTL TA ATOTEAECHATA
TIOU TIPOKUTITOUV aTto TIG LEAETEG TtayKOOUiwg Sev elval ouykpilolua Kat eival adnpltn avaykn n

TuTtonoinon tou umoAoylopou tng IC50 .

H peydAn nmpoomaBeta mou KataBAAAETAL yLa TNV EKTINGCN TNG OVTLOEELOWTLKAC dpaaong
VEWV aVTLOEELO WTIKWYV o€ aypodlatpodikd Seiypota onUatodotel TNV avaykn Lo eEEALYUEVEG,
tumtonotnuéveg peboddouc (Frankel & Meyer, 2000). EvaAdakTikéC péBodol lval auTEG TNG
XnUelopwTavyeLlag mou Baocilovtal otnv avtidpaon Twv eEAeuBEpwVY PLIWV LE CUYKEKPLUEVA
avVTIOpWVTO OO TA OTtoLa TIPOKUTITOUV TIpoidvTa ou mapadyouv ¢we. H pébodog auth eival
OPKETA eVOLOBNTN HE TO OpLO avixveuong va ival xapnAotepo amo Tig umtoAouneg pebodouc.
AkOuQ, N Xpron vavoowpatdiwy xpuoou 1 apyupol (AuNPs, AgNPs) eivat pa véa taon yla
NV EKTLUNON TG avTLOEES WTIKNAC Spdong Selypdtwy ou mpoodEPEL LeYAAn evalobnoia av
Kall AUEAVETAL APKETA TO KOOTOG. OL péBodol mou Bacilovral o vavoowuaTidLa yLo Tnv
EKTIUNON TNC AVTLOEELOWTIKNE SpAoNnC PUCIKWYV TIPOTOVTIWV Kal Tpodipwv onuatodotolv éva
véo eATidopopo Tedio Epeuvag OV EVWVEL TN vavoTtexVoloyia e TiG emotueg Statpodng Kot

uyelag.

Juvoyilovtag, N CUYKEKPLUEVN TITUXLOKK Epyacia amoBAETEL 0T CUYKEVTPWON LEYAAOU
HEPouG TN SLabéaung BLBAloypadlag kal Tn kataypadr) Kal KATNyopLOToiNon AMOTEAECUATWY
in vitro TexVIKwV ou aipopoUV oTNV EKTLUNON TNG AVTLOEELS WTIKN G LKAVOTNTAC AyPOoSLATPODIKWV
npolovtwy. O TEPAOTLOG OYKOG TNG dtabéaung BipAloypadiag kabwe Kal Twv SUCKOALWY TTOU

QVTLUETWTI{OVTAL yla TN OUYKPLON TWV QNMOTEAECOUATWY UTIOYPAUIlEL TNV avayKalotnta ylo
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OVAAUON TWV EPEVVNTIKWY TIPWTOKOA WV Kal tn dnuioupyia Baonc deSopévwy yla PETETELTA
XPON O€ OTATLOTLKA TPOYPAUUATA TTOU Ba KAVOUV ULa TTOOOTLKI amoTinon yla tnv Baputnta

Kall TNV KAtaAANAOANTA TNG XPHONE TOUC YLl TNV EKTIHNON TWV OVTLOEEISWTIKWV OLOTATWY TWV

TPOodipwWV.
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