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O eAl ghi A AyssdrOfiaribanufkBoiss. & BalansgBrassicaceae)
AEOEEOET ET AT OET EOEAAT AEOQOEOEOAOE OA ABNGEI EEC
AEOEEThEICEBDERR OMAU QLA DAOR@xmA AOAT T 1T EOIT AT g1 AOA]
1,1-difenil-2-pikrilhidrazil (DPPH) serbest radikal giderme & OEOEOAOE UET C
EOI 1 Al ekdtrdkiaigHantE | EOEAAT AEOQOEO&OAD R A ETAAAIN ANl i EGI
OOAT AAOO 1T AAAA TIKIOAEE E@ BHAE BIDMAT EADhal AhOac
AAg AOT ADBOEN ABEBI A UAbPbal AT AEOOOCEBHOBHODI T AD
UADPOABBCHEELEAOET AAT AEOOOAEOA AAEIWMA®MIAT | AAA
7437 AOAOal AA A OPRY rddikdii QiGedra aktivitesinin tayin OT T Ol AOg
AOGATT1 EI AEGAOABPOARAT AOAOaT AA AT EUE AEOEOEC
EOA CEOAA AEOOOAEO3 CEOOAOI EROEOS8

A. floribundum AEOEEOQET El AT OEI EEOI AEUAI AEQGEOE
OAOAUDOOET 1 EEOI Bl AE" OEIUGA BE EE & kdhhkBA | eghedhO 8
ekstrelerininAAE OA OE néei dntnik©biyAl Caktiviteleri OOAT AAOO EI Aé 1
EOI 1 AT g1 AT EAN (hEs( EA hE@ & OmlinAl dundaah@iadum inhibisyon
konsatrasyonu ¢ dAAg AO1 AOEh | AOEAAT DPAI AAUA RO E AAcq
ET 1T OAT OOAOUI T AAgAOE AlIl AA AAEI I EhOEOS

Anahtar Kelimeler: Alyssum floribundum Endemik, Antioksidan, Serbest Radikaller,
Antimikrobiyal, DPPH

$AT ghBABgo08- UAOE,- AADET %2 ERABDOEOROESAWEI UA



ABSTRACT

INVESTIGATION OF ANTIOXIDANT AND ANTIMICROBIAL ACTIVITY OF EXTRACTS
OBTAINED FROMALYSSUM FLORIDUBIOISS. & BAL(BRASSCACEAEPLANT

913%-d. 3! ,)+

In this study, Alyssum floribundum Boiss. The antioxidant activity and
antimicrobial activities of the & Balansa (Brassicaceae) plant were investigated. For this
purpose, root, stem and leaf of the plant were separately extracted using ethanol. The
antioxidant activity of the extracts was investigated using 1;Hiphenyl-2-picrylhydrazyl
(DPPH) free radical scavenging activity method. The results obtained were compared
with the butyl hydroxy toluene (BHT) used as standard. Percentage of substances
extractable from the dried leaf, root, and bark of the plant as a result of the extractions
made with ethanol; 1584% - 74,37% were found between. Determination results of
DPPH radical scavenging activity; Among the extracts prepared with ethanol, the root
extract showed the best activity and the trunk extract showed the least activity.

Resazurin microplate methodwas used to determine antimicrobial activities of
A. floribundum plant. In this method, antimicrobial activities of root, stem, leaf and
flower extracts in bacterial cultures were compared with ampicillin used as standard
drug. As a result of the study, tb minimum inhibition concentration (MIC) values were
obtained and the lowest concentration value which prevented the pink color change was
obtained.

Keywords: Alyssum floribundum Endemic, AntioxidantFreeradicals, Antimicrobial,
2,2- diphenyl-1- picrylhydrazyl (DPPH)
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11 AAOCoET OOEAZAATEI T AOEI OAAEEAIT ET ET OAOQI
OAAEEAI 1 AOh AEO 1 OAEOAI AA AE Ciro® Bulliddurah E OA Al
EEI UAOAI r. Aditost Adik@lldrihaa EEOI E1 EgEh Al EIOA 4 IOAO C@RA
/A E O E Onheyidénd deimesOi 1T OAOT AA 11 Oh AT, O0IOADBARNDBE OBRIAEE A
OAl Ag0OAOAE OAEOEAAOA Uil Aéei AEOAAgO j vUAT éh
UAOAOal g AT AUA EAREADOAEEEGEUVAAZIOXUEOGKLOA 0S8

' T OET EOEAAT T AO OAWAIEADah 1 OAAEEGADT OAAEOEU
AOAEOEI | AGER 11 OhAT OAAEEAI T AOET AOQOEEOEU EAI
EAl AgOagl i AOgbldnAlll 1 AEOCOINI AODAEO j +i éi Eel AATh 1
Oi AOOOA &1 H IHaADy TEHHAENGDEAT T 1 AT OAOAAOO OAA

i 9BBEcnpoq8ARAHQIN AboArlidardCEORUA OA 1 AUdA Oi EAC
EAOOAIUAEIAAGA I A OEOEET ET AUAI Agesagh EAI D AAI AC
OA ElT i1 1T OATI1 AOmrlafddAA EAIVIAAT AKROBED of A D ABBDOE O
2013).

$1 ogantiil EOEAAT 1 AOg TkOTAIEEDEE OEAADAOBEET AOgT h $.
i OOAOUIT EIAAGRIOR T 1 QRGN @igdli Abgh DAOT EAT EE AAE
inhibisyonu, biyolojik sistemlerde serbestradikd CA1 EAEI ET ET O1 11 ATl Ag O
bitkilerin biyofonk OE U1 Tilé B&E a1 AAT EI CEI E (SonmilDgardh AEIT ET |
Al OET EOEAAT AEOQCEOEIDAEe LEOOAOAEORENEEABLOESL EAE
el EAUI A OAUgAA &Al aghil Al AO UAbPglighbgds "0 &
etmektedir. Bunun sebebi ise bitkilerin birer antioksidan olan karotenoit, flavonoit ve
AATT 1 EE AE]I AREIEI £EQEROAEE AAE AN ADg OA AO AEI A
UAT AOEEUA OAEED 111 A1l Al AOgAgO j 3ttt ET OET h
e Al ghl A1 AOagl gl UAT ABHOBOAEOR] OBAEEBRADBEARET Al
EAUAT I AEOAAg 08 KIiTEI [ EEOIT OCAT EUI Al AOgl EIl /
Ui UAAT ciTiiiUAA AT OEi EEOI AEUAI AEOEOEOA &
EOI 1 ATEARAAE ET A EAUAT T AEOAA308

Antimikrobiyal maddeleriseé T E AU Uil gO1 1 OEOA AEI A | EEOI
AT CAT 1 AUAT h  Asékdridéri EEBEAEEE@AITI AGREO ' i Ai Ai h ¢m
i AARAAAA T11 AOCaATqQAEOARBAI | EEI EIARGABHAREDEDEOAD
Bitkilerin antmEEOT AEUAT AEI| AbsBnEIUBAAE UM\l Adig GiigA GMAE A DI
vebD AEI AhEEI AO AEOGEE AOI I A & 4enellikleAditilabybrA Og 1 AAT
UET OA el iedilirler. Antimikrobiyal aktivite; AEOEET ET1 & ANWEXG]TEARE g E T
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konsantrasyonuna, EAAAZ [ EEOT T OCAT EUI AT a1 Oé Dh E @i EOA
111 ADaERARARADDI AT A ET hOI1 1 A@ATUM AR fod 1Geh  T¢ind pAcEOBA

1 BEAIEUBAA UAUal ah CEOOAOAT ABRAEE( §i DAAOI
UAUal ah CEOOAOAT AEAQBEAR]IOAADET EMp O AWxIOxIT AA
O4i OEEUA " EOEEI AOE , EOOAOE $Ai A0l g "EOEEI AOod
toplamdap px mx AEOEE OAEOI T O 61 41 QEEIVABRABE A AUail
2012).

Turpgiller olarak dabilinen Brassicaceae family@ g h AAEA &1 E EOUAU U,
T AREOAT OOI PEEI AOAA UAUal gah CEOWiAekddr.coy AE
EETTT 1T EE ET Al BrassicAcEde Bamily@ A é 1 @AEI OB1 AaEh AEO
UallaE OARA Eiei€ &Ala UA /A ALEAD of dlaiigi I AIBIERE |
AT E1 UAAg O | 2006A A-Shéhhaz v& GilkBh c¢mimmenN +al gl 6 AOOI
OA 4 i'®EIEIVIAAE JdUAGAOA ABPODPI Al Gdm®DEOA Oal a1 AA/
CAT1T A0 AOAOaT1 A Aiindr O i ApAbidgpEid thaliahad/O@&bR!, 2005).

Alyssum, 8 AET OFE AgiiivelkikibhAHIeAl Oall BUAATO vpyx O O
OAl OE1 AAEI T AEOGAAEO | )AgssumbinsicRAEP QA8 RG4 IEIAd E UAA
O1l I AT AA wn Oi O A OAI OEI AAEI T AEOA 110D AOI
41 OEEUABAARAEE UAUgIl galil Add 1 ©FU CE 1T istohddladeai AlUspd aglf
$1 280 ! EAATARAU EION ADAEROEO, Ztt AQGAT b A§CIOBAIAOEBA A
UAPOaEl AOg alskum®i A1 AOET &R | AEDET GDAA UAOEROE
AA1T EOI AUEAEOGE 11 AlgssunDR oFE 1T AOBE QI AliEitigtd RaOG8A E E
i OATa CEU E1 ild8Alyséun@il Giig o1l AMINAA £ GHE GROERED O1 O
OAODPEO [Erekv irE RO O

41 OEEUA £ 1 OAOARALAALUNMII O AOET ET OA Ui EOA
metal biriktE OA 1 i OADGBRT AAT AAUI AOagl al 41 OEEU/
EAUT AET AT 1 AERAkail0 ¢ Q8 41 OEEUAOGAIRA @ICOIOAAE]
Hub-Mor.,A. cassiunBaiss.,A. cypricumNyar.,A. dubertretiiGomb. A. floribundumBoiss.

& Bal.,A. muraleWaldst & Kit. subspmuraled UA AADQ@ EEOAI 1 1 EE EUAT |
murale ve var haradjianii (Rech) T.R. Dudley,A. pterocarpum T.R. Dudley veA.
samariferumBl EOO Q ( AOOOET 88 A00 | 2 AADAIITHA | AgCi UZ

3DAT EAI OA AOES8 cmpu Ualal AA EOITiUIT OA
Al AOAE 11 UOOAAA OOEADOOOI O OEOOAI AGEE i1 AOA
Oalaml Al Aa Ol ADREBDOS ti UABABAOA cxx Oi O i1AQ

OEOOAI AGEE Ai UAT AA b Qlyssuin fiéribunddir G UEGD O8I Gh OGO Ad
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Odontarrhena floribunda(Boiss. & Bal.) Spaniel, ABhehbaz, D.A.German & Marhold
1T AOAE OAOEUA VeAk|2005)h OEO j 3PAT EAI

"O &Alahi AAARh " OAOOEAAAAAAyss@EA floBburidvnOa T A A
"TEOGO8 O "Al8 OiO0iTil Al OEi EOEAAT OA Al OEl EE
floribundum bitkisinin antioksidan ve antimikrobiyal aktivitesi i UAOET A El EAEET
AEO eAil ghi A AOI 011 AAgeagl AAT Al 1 Aug AO Al A
AeagOal AAT ETAI OAREEI AOI AEOGAAEO8 "EUI AAA A

EIl EAl EAUT Aga 11 AAAEOaO

E

I
T

2.KAYNAK! 21 m4) 2-13)
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2.1. Srbest Radikaller

PpwTTol | Uagl 1l AOAA ' 11 AAOCoEI] OAOAAOGO OA;
trifenilmetil radikalinin (Ph s# ¢ q 2®A 1 BAT g Ol AIARO4 UITA AROCh pwrm
UA AA T1TT1AEIi1T1AOET Agh 1 OAEOAI T AOET AA AEO
AOl O1 AGOI AGgT A 2o OAOAAOGO OAAEEAT o AATEO j*ATC(
EAOAOOGaUR 1 T11AEII Azg Ol gaosag Ai hABAEOAOAITIgA O B
i +al al e AOOI AT h ¢mpe Q8

3AOAAOO OAAEEAT T AOAA AnhlT ATT AT Eh Al AEOOI T
TTEOA EI A AAI EOOEI E0O8 KAOOAA e kihfasaFeikéniorA OAT E
nedeniile A A O AdlatalkA EO OAAE RADIAgWA B 4 0 ADOOh ¢nmnwgs8 3 A
UTTTA T10h00 j4ARAAT ATh ¢mpoqQqg
1.+1 OA1 AT O AAgl g AEO | 1 értAkieleHtroniardaB Bir8ini AlBrek DA O & A (
OUCOI O3 APEEBAODAEBED ghgoddal IAIOIOIVE GBRAE | ABIgi 101 @

X:¥Y-X"+Y"
2.Biri T 1 AeEBirR] AEOOT T O1 EAUAg UA AA AEDQAITATAEIAA &
I 1 tGrhn her iki elektron atomlardan AE OET AAAEWRI ADA OBAOAAOGDO OAAEE
iyonlar meydana gelir.

X—=X'+e-X:Y2X Y

3BEO i TTAEITA OAE AER AITAE@OIG8OT AEI AT AOE
Ate-—A
3A0OAAOO OAAEEAI 1T AO PAOT EOEAAOUIT AAT AT UE

insan metabd E Ui Adumsuz etkilemektedir. Kalp-damA O EAOOAI aEl AOgh
EAOOAL g BREAAE EE O Aéed radidai@in olgrisAzietkilerine E OT AE
verilebilir (" Eéh c¢mnwq8 ! Ul g UAI AT AA OAOAAOO OAAEEA
$. 1 o lolumshzZR OEET Al AEOAAE OBA g EAfl AR O EFEI OBEO AAhAAGD aE T1EiT GA |
El i isdnucundaise AOEAT UAART ATT AUAUDAAAT CRT ABEE ET A
Ei AOAI AOCAAAERUDAO EDAAOAT gEl AOagl Eil ADA OICODAIT Ad
meydana gelebilmektedir (Floyd, 1990).

-AUAAT A CAIT AT OAOAAOO OAAEEATTAO Ei AOAT
AAEOEOI AOA MdywdakA g Ot gaIi (i A GdiAcdydabalgetileA OO OAA
AAEOEOI AO AhAgaAA OagOAi AT i ghbag0O j! OEATh ¢mpp
Endojen kaynaklar

A -EOI ETTAOEAI 0aUagl Og
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A Solunumsal patlama
A %l UEIi OAAEOEUITI AOaq
A/ OTTEOEAAOUTT OAAEOQGEUITIT AOg

Eksojen kaynaklar

A 3ECAOA AdI Al gh
Alkol
Ultraviyole g h g T g
dUTTEUA OAAUAOUI I
Ksenobiyotikler
KAOOAOGAT EEOIATI A
di Ael AO
$EAO EAEOEOI AOE

> > > >y > > >

211.3 A0AA0O0 2hMeEEAT KA

"Ahl gAA OAOAAOO OAh&dkd (RDEIDN EGE AN EGEEOEQ (4
(FOy), tekli oksijen (1O ), alkoksi (R®), azot monoksit (N® radikalleridir (Kaur &
Kapoor, 2011).

2.1.1.1. Hidroksil radikalleri (HO 9

Hidroksil radikalle OE 1T 1 A O ElelAl AAMEQDEAROBAGH 4101 1 Al O § v
2011). Hidroksil radikalleri organizmada hasar verici serbestadikaldir ve hidrojen
peroksitin reaksiyonu sonucundal 1 Ohi AEOBAGg®RQ8 (EAOTI EOEI OAZ
Ee6AOEOEBIBAAEDP AEO UAOagl Adkdijeghi EOBAUREOCAERAPOAAEEA
Hidroperoksitlerin (ROOH) DA O& Al /AsbniicA @eya atomik oksijeninin su ile
OAPEEI AGE O1 1 OAfdeydahaCAUAAEDEBDRBEDI ARUAT éh ¢mpop

Hidroksil radikali biyolojik ET h O1 A AOAHEA BRA (111 LA ET EOq,

AQ dUTTI1 yadldd O4 ADO0OAAT AET 1 1 Hidrolsil radkaliE OEUT 1 ¢
i1 O0hdos

H-0-H — H*+"0H

Aq ' A& EhniniOAOA g ADAIAI OAAEOEUITI1 AOg OA Oi
Haber7 AEOO OAAEOEUITI1 AOg Oi 1 OAO EEAOT EOEI OAAE
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1) Oz +Fed+ ___, 0Oz+Fel+
2) H202+ Fe?* ——» OH- + '0H + Fe** (Fenton reaksiyvonu)
Net O0z*-+ H20z ——» 0z + OH + *0OH (Haber-Weiss reaksiyonu)

c) Ozona (Q) elektron transferi sonucundaE EAOT EOE1I OAAEEAIE 110

d) Hidrojen peroksitin fotolizi sonucu hidroksil radikalil 1 Oh 008

e)2 AREEAT OAAEOEUIT O OI 1 O0ADGtepkiméyh dirinesi OCAT EF
sonucuEEAOT Edirl 11 OhA

R-SH+*OH —» R-5+ Hz20

Hz H
— € —+*0H —» — (-

+ H=z0

Biyolojik sistemde Ci ¢ 1 1 I@AARAERBAT EAI AT I(QiIITAEIABARAO EI
reaksiyon verebilir. FakatET AAT EET E EAAAZBE AR A BHbGA AT UAT C
OAAEEAI 1 AOh TiileEil AEEAARBDODEOAAPPEBAICADROA QMAE

2.1.1.2. Peroksi (RO ve Alkoksi (RO B Radikalleri

Peroksil radikalleri (RO®), oksijenin alkil radikalleri (R¥ ile reaksiyonu

sonucuneydana gelmektedir. 0 AOT EOE | OA Al EEIl onOcl AKIEAT 1 AOE
peroksitlerin (ROOH)AT UOT CAOa AL 1 'AIh&l0i AEOAO T EOEAAQUI I
ve alkoksil radikalleri, indirgeme potansiyelleri ile birikte AEg AO 1 1T 1 AEIi 11 AOAAI

koparAAET EOI AO8 " AUag DPAOI EOCEI 10NKHE iaidbiOE Oi PA
ya da kendi aral® g1 AA OAAEOEUNITENOECERDOLKOA B (0hiieDi@BE AET EOI
* OOOAOEACA pwywun +71éh c¢mpcq

0AOT EOE OAABHE ANl AN agEasitlérihii biGidaOUT 1 6 AOT AOagTl £
i AUAAT A CAT AT AOA 1 0i1T1 AOAEO8 , EDEHioniRA Ol EOE
ACGEO OAUA 1T ETTI1 AEBI Kigd Gsitlenin Aygn ziédirigdkenO bir
hidrojenatomunu koparacak kadar reaktiviteye sahip olan herhangi bir bilehik
O A O A /Eankyldahd getirilebilir. Arahidonik asit, prostaglandin, tromboksan ve
I EET OOE AdildhdddET EGR1 1 EEI A EEAOI EAT AOT i O EIT DA
€ Ebbe AOEAT éh ¢mppQs8
, EPEO DPAOT EOEAAOUI T O1
AOAhN Oigidil AOaT A EAGKET UERO

CEOIiTI1 BBEORAAEOEAOAOagh EA

61 AEUAGELEEA EARDE
A1 ClEd RSB T 1 1 AAaoa
/ikajen aktivasyoOVEIIBOER DO’
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DAOT EOEAAOQUIT T OT O1T O1I1 1 0i11 RDEANEDA st EUAIT I
EAT OAO DPOIT | UeBeHeddirimekiedrtGAEUAT 6 h ¢mppQ

21.139 DPAOT EQEOCWAT UT 1T O j

31 DAOIT E OEémedteddtLiAOAANOT AEE Ei AOAT AOAA 111 Al
bir elektron alarak indirgenmesi sonucundal 1 Oh 008 EKHBAO KA R AAAEER A
ve enzimatik olmayan reaksiyonlarda kolaycal i O frefniilisaniyelik UA Og s&hipOA
bir radikaldir. : AUg £ AEO | ERDAEGRH B IO EABELIOLAT EUAI T EgE
j1TEACITh ¢nmnmnwQs

31 DA Obebb&Er@ikaldir fakat & T tBksik etkiye sahip A A g Eve Aifekt

olarak zarar vermez. AREA Ci él1 i 1T EOEEAdA 1 ADAADI £Dd AOET é
CEOOAOQEIO BIAAT REHE EAMAl Agg T 11 AOgCAEEM [AEMAIE
EUT MigAdieggni 1 1 1 AOg 1 AAT jQAEAQVEICRA AcEOonw (8

3i DAOT EOEO OAAEEWBE E Ostichndagl Al AO h A A G-@AUBRhEN
2010). Bunlar:

aydT AEOCAUEAE EUAI 1 E g KrokihdnkarE favinkE tydllérT T AET 1 1
gibi), oksijene tek elektran verip, kendileri oksitlenmesi sonucuO i ebksit radikali
i1 OhO1 O dur.T AAAT

b) Dehidrogenazlar ve oksidazlarA A hiOIAi ABOAR AT UEi 1 AOET EA
OAOAEa1T AAT BxaWAKA Adg 10i ®DAPHTI EOEO OAAEEAI E 11 ¢

c) NADH-AAEEAOI CAT AU OA ET AT UEI 1 cCcrRE Al AE
elektrontransferii 1 AOg OT ART I BOI BUBAOEAAEE AT AOEE 1 AOA/
oksijenin % 1-5 kadara Oi PAOI EOEO UAbagiag EI A OI10él AT a0

AQq ' ECEOA AAEI Al LEAQAOCRGE DI IPADI GO&EIOA @ OAIO
EEET A OA AOI O1 ACEDAAEEADORRAEDADEBBOE AOEE Eé
11 AOgl dahdrdakiEg Oi O1 AOET 1 1 Aemékiedd] & AA EAOAIT E

3i DPAOIT E OE Oir gEibéstUrhdikdl Bl&nmitrikoksit (NO®] E1 A AEOI AR
sonucundareaktif bir oksE EAT O OAOE | (ONAO n2ydanh gelrizel bt OO E O
hAEEI AA TEOOEE 1T EOEOET T TEANCAIT hA GEERQEQS8ET EEAA

0 + NO- ——» ONOO
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2.1.1.4.Tekli oksijen (1O.)

Tekli oksijen radikal olmayan reaktifbir | EOE EAT 1 1 11 DDIAIENT Al & ADA h
elektronu yoktur. Tekli oksiien, A OAAOO OAAEEAI OAAEG®&ed 11 AOal
I 1 AOo Gerbed fadikal reaksiyonlag T a1 O1T 1 OAOT AA AA AGEBAAT A
reaktiftr j ! EACI T h ¢nmnwds

Tekli oksijen,T OOAET AR AE@GABT T O 111 AAagsa EEET OAAE
i OOAETI AT i1 Ai gh Al AEOOI 11 ADRIADAPDRAATAAABDEOD E] 18
tekli T EOEEAT AA UT EOGOO OA 11 AOE DAlta @kAifrkabdingk AEO |

i U AtéxiRoksijeninikih AET Ej OABDHAHOHh ¢mppQqs8

1. Sigma tekli oksien%1 AOEE OE B4 GA AAIUI A iORAI O j vUAT éh c¢mp
2. Delta tekli oksijen: Sigma tekli oksijenden d EA OUO1  EIEIUAII ii £iGd ADA

kimyaOAl OAAEOEUI T 1 dldddukabul édiimekiedilj & URIT& h ¢mpp g8
5:5: ] I 436
'A% Delta O, Y 9: Sigma O,

a A E E Signgatlgi oksijen ve delta tekli oksijen radikallerij ! UAaT h ¢mppQ

Tekli oksijen, dighAO 111 ADRAAEAGUAT A UKL E Gd BoiyviEA A
transferederUA AA ET OAT AT O OADEEI A8 A TEtdve®s OB R E
oksijenin tepkimeye girdigi badi AOA g O8 4 AE| ERydoksthidiEA A Al BIODIAGA T
tepkimeye girmesi sonucunda peroksi radikalini oliturur ve hidroksil radikali kadar
etkin bir hekilde lipid peroksidasyonunu bdlatabilir. $17 Ul Al gh aUAWwi HGAMH AE(
hidrokarbon olan skualen serbest radikal gidericisi, tekli oksijenE OA OET Al OI Ai 11 .
CE ORAXD i A E(Oduzag 009).

2.1.1.5. Azot monoksit (NO 9

Azot monoksit EI AOAOAT DBAOT £ZEUUT | 1 saliplirAve sudaE ET Al
eEUITAAEI AT AEO OAOAAOO OAAEEAI CAUagAgq0O8
AT AT OAT UOI AT OAR AU ATA A Edarald saAn@lvdperifefahsiitseg A g O g
AEOAORAA AMAoahatl aEOAOABBDIEAOET K1 @DPOARAET AR
2009).

Azot monoksitorganizmada, Larginin ve oksijendenazot monoksitsentaz (NOS)

UAOAE iAg OAT OAUT AT EOB atdh AIOAVA. OB EEBORO&ERARE E
8
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az miktardaki N/ O | AOAAT 1 EUI ken AL Fisd o Advekeldhlikelidi.
j1TEACITh ¢nmnmwQs

Tablo 21.3 AOAAOO OAAEEAI ET OA OAAEEAI I OAOAT Oi Ol

3AOAAOO 2AAEEAIEI OAvVAAREERI AoBAOAT 41 ¢

I Ag Simgesi |+ Ei | EgE

Hidrojen radikali H Bilinen en basit radikalir.

31 PAOI EOEO | Q- | EOEEAT 1T AOAAT 1 EUAIADaI

Hidroksil radikali OoH En toksik oksijen metaboliti radikalidir .

Hidrojen peroksit H.0» 2AAEOQEOEOQAOQKE T & IAE | AIADI E
UAOGAT A@&EOUAUg £

Singlet oksijen O 9AOg I EAITOIA EQIOAI IO0AT E GdarA A

Perhidroksil radikali HQyb LEPEAI AOAA E g U pesksidldsyohunuA
AOOg Oi AEOGAAQ O

Peroksil radikali ROO OAOEEAOI EOEI A TOATT A A
I TEAIT EUA idirni A UAOAT AgE

Trikolorometil radikali CCh CCii AOAAT T EUI AEOOAAH A A OA
bir radikal dir.

Tiyil radikali RS 3i 1 £ O1Fi OA eEAOI AT T AI
CAT ARa @Aa

Alkoksil radikali RO | OCATEE DPAOI EOEQIGOEAIT A
oksijen metabolitidir .

Azot monoksit NO» L-argininden] AAT OAOOOA M vivop OA |
i OAOEI EO

Azot dioksit NG Azot monoksitin oksijen ile reaksiyonundan
i OAOEI EO

2.1.2. Serbest Radikal Etkileri
2.1.2.1. Serbest Radikallerin Karbonhidratlara Etkileri

Serbest radikallerin karbonhidratlara etkisiOT T OA O1 AIAOi8TAINED@I IEAUAAT
gelirr." O 1 0iT1 A0 DBAOIT I 1 Ebi Fol aprarOjAe A TATO AFeyorgik dd 1 E
hAOOI AOAA 1T O1T T EOEAAOUITA OwsOAUAT Cl1EET UR 1 A1
Oi b A OlhiirGdd Péroksit ve okzoaldehitler meydana getirirler (9 A1 1, a014R
-111 OAEEAOEOI AOET T EOEAA 111 A0 bDOI OAET &A1
i AT AOAT a1 EAI g ADABDKREOICEAGA ABRT UAO n&ddrOOAIT g EI|
olabilmektedir (Belyurt, 2014). COkzoaldehitler, karbonhidratlara, DNA, RNA ve
DOl OAET 1 AOA AAsADBAARI E APOAUABGUAA]I ABo Bl BAOADA
EUAI EEEAROWIGEAUEROT OEE RAOEEA @ EGOAKyibibEyaA ol A
oynarlar j ' EACI T h3 AcOAidi®d® OAAEEAI ET AO0OOOg@wg AOOOI
OAOOT I A T AEATEUI Al AOgil g1l UAOAOOEU 11 AGs0 AC
OAEEAOah AED OERDOAIEgesah AEI Al EAOOAIl geagh AAE
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EAOOAI aEl AOah EAT OAO CEAE! IEALOHAA G EABOOI IARNBAT
OAAEEAI 1 AOET AObOahali gl OAAAAE T E Ui EOA 0Oil 0.
j vUAT éh c¢cmppQs

2.1.2.2. Serbest Radikallerin . i E | AsHdie ve DNA' yaEtkileri

d U TedfidUrddyasyonlai T Oh AT  OAOAR.000 WA AEEGRAE 1T RIOACE O
Ei ACGAAA 1 OOAOQUIT T A OAsebdst radikal Hidhoksih fadikali (HO 1 A O
deoksiriboz ve bazlarilie ET 1 AUAA AQOEEI AhAOAE OAAEOEUITA CI
olur j ' UAaT h c¢mppQ8 ! UOgAA OEOI OT EOEO AEOEOEOD
hidrojen peroksit (HzOz)FI Ei AOA UAOqT AAT ET1 AUAA CcAeAOAE

vaEag1 1 AOgT AA T 1 OhiDED3g OAO@@IE@IEmﬁerﬁ)dAthuslyoha)ql A A
neden olabilmektedirj + AUghh ¢npmnQs

NH, NH, (@]
H OH CHs
N~ OH HN OH
H
O%N o )\ o)\ N7
H H
sitozin glikol 5-hidroksi sitozin timin glikol
NH, O
Hz
5-hidroksi adenin 8-hidroksi guanin

c AERI EA®TI EOEI OAAEEAI ETET bDi OET OBDAT DOET EABIT I
(Belyurt, 2014).

2.1.2.3. Serbest Radikallerin Proteinlere Etkileri

001 OAET AA EAOAT T EileOBOBRBIODO A AEE dhdlihdA ODEE A
gelmesi pepOEO AAgl AOgl g GADEOAPMEI IVAMEDOAMRAEE bHOI O
Oi 1 6ADO EiI AOGATET Eil i 11 1jR AGDOAARErotigritep felist AEOAAE
radikallerin sebepl | AOg O E Adikile®il A OAADAAAOE E&AOEGET ARE
AAgl aAag O j$iAlligAihg it nh A 8iOAl 10 A i 101 A A@WROAA OO
AAEA ET1 AU AOEEI AT AEgE EéET OOEDPOI £ZAT h OEOI U

aminoasitlere sahip olan proteinler serbest radikallerle daha kolay reaksiyona girer

10
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i +AOAAG]I OO O BuninisdBiOT dhp EGFOAT T 1 AOEAUI E OAAI
OAREEAI | AOE [ AUAAT A CRODBAGIOEDI fi o IO Il ®ROE AL ¢
EiEi 00 E6AOAT EITiTCIiiAilTEl '+ OA Al AOGIEI CEA

veEh]1 AOI AOETE UAOEEA CABDEOAT AUqEAWLAS CA

HsC o]
[ :L /J ]—CONHR1 CONHR
T o O HT o/ HT 1

COR, COR, Lor, R{HN COR,
. . - . . . £ i Ld 1p1 -F i '3—
2-Prrolidon Glutamik semialdehat %1111.1101&1(1_11) ik 2 %111111.0. )
senmaldehit ketobutirik asit

c AEEIOOJ8AET T AO EeAOEOET AAEE AI ET T AOEOI AO EI |
i1 OhOOOAAEI AEgE UAT 1 O0iITT1AO j"ATUOBOOh ¢mpt Q
HEM proteinleriA A OAOAAOO OAAEEAI T AOAAY ' EARIT B EI
2009). Buna enEUE EOT AE T EOEEAI T CI 1 AENvEyla hiddiep AOT EOE
peroksit ile (H.0;) reaksiyonu sonucunda methemoglobinl 1 @& 0i AGgAg O | 9AI
2014).
Aminoasitlerin AAgEhEIl A (®ediikhdydnd aproteinlerin DA O&é AT AOA

A U O g I(flaghn@asyonu), proteinlerin & E E | AgteBasyjon) OA 6 ADOAU AAgl Al
OAOAAOGO OAAEEAI T AOET DOIT OAETT AO 1 UAOCET AA T AA
ark., 1992).

2.1.2.4. Serbest Radikallerin Lipidlere Etkileri

4101 AEUTITTTAEITTIAO @AGAAOCO ADOADEADEKA I AE OB/
bunlar E€ AOEOET AA AT €T E UAOAO CEOAT h AGuHh®pAql AEI
UAOgl AAEE ET 1 AOOOT T OA UAg AOEOIlidreaksiyénd AT Ui A
CEOI AGE Oi 1 OAOT AA DPAOI EOCEAAGOYIIAE @ Afpil 1 & @ p q
DAOI EOEAAOUIT O UET AEO OAAEOEUIT O hAEIETAA E
EAOAOg1 CAOE AETihiili UIEOOO jeAlh ¢mppQs

Lipid | EOEAAQUI T O AAhRT ATl Caéehi GBRADI AleA AGAT DA
i1 Ohi AEOAAG O(q,

1) " Ahl AOKCAREOEUIT 1T 01 AA AAhIQA GiAlg (A0 ACONEAAEES A
reaksiyonu sonucinda H atomu transferi ile lipid radikali (L&q T 1 Ohi AEOAAg O | 9
2014).

11
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2) d 1 A Otedkbiybnunda i 1 O fiphdi radikaline (L% oksijen eklenmesi ile
peroksi radikali (LOC) meydana gelmekteir OA AO DPAOI EOE OAAEEAI E A

i,é6(q TTTAEIiTIiTAAT AUOal AT ( AOI 1T O EIT A AEOI A
OAAEEAIT 1 AGET A 9”111 ¢hl | OhE G AvpE (] 8
3) 31 1 BaksiyonundaE OA 1 1 Oh AT irbieA A& rBakdiybnA Grmési

sonucundaradikal olmayan ester, eter, aldehit, keton ve alkol gitk AOAOA EAOhag AE
CEOOADBDI T A 1 0i1T1ACETRAIAETI shOREOABAEQB AO

X+LH—XH+L BASLANGIC

L+02 — LOO ILERLEME

LOO+L'H—LOOH+L

L+L—LL

L+LOO.— LOOL Radikal olmayan stabil iiriinler SONUC

LOO- +LO0O- — LOOL + O,

o A E E ILipid @emoksidasyonun reaksiyonA h AT A19A04 o1 Oh ¢mpt1 Q8

2.2. Antioksidanlar

Antioksidanlar, serbest radikallerin zarsO1 3 A OE E |1 AARIOA El EQ GQLOAE R/
AOGEEI ATi1 AGETE ETI1 AT AE OAUA EAT AEnidksidanfai ET AT AQ

radEAT  T1 OhOi 61 OQAABPEAT ADABAEOEO4RT ADal O TA
OAAEEAI 1 AOET AOEEOEU EAI A CAOEOEI I AGE OA EA
sorumluolani T 1T AEi 11 AOAEOQ 1! Gl AFDGMENA Tl mplos Bi AOOOA &
11 AOal MOAE AQOLIAT ERNOAIAIONI OAIAIEAETI 11 AOT A OAOBA

OAAEEAI T AO TEOOAIT EUA AAEIT T AUl AOOA Oi AOOOA AE
Antioksidan bilefikler, bitkilerin tohumlara da, yapr&klaraAAh &g AET AO

E E Eihd& @ekabuklarg AA AT 1 [ EEOAOMBA 9ADI4HD BAD A BATDAAA OCEOA

i EEOAOAA OAAUAMGBIHT T DUORA GADBOBOE gETI AOAsgBAEAIT Al

kalp-AAT AO EAOOAI gEl AOal AAh EAT OAO OAEdI AOgl AA

azalmalar oldud® OAODPE O} ABEADBBIOEONpoq

# Al lA®h OAAEOEA | EOEEAT Oi Ol AOGET ET 11 OhOI «
AT CA11 Al AE EeéEI AhEOI E OAOOT T A 1 AEAT EUI AI
antioksidan savunma sistemleri denirj 4 Ah A A1 A Rriioksidanpagtle8 oksidan
P11 AEI T 1 RORE IEAOHRIGgE AEOO UilT1 A CEOOAOEOI AOs

12
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p8 3iPiOiA j3AAOAT CRIAGE EADE H éngelie@ic®d HOAT |
i1 O0hi Oh 11 ATAEGRAAEE AUA BDOE! A PBRDI KCEACARGHOIODAD
glutatyon peroksidaz (GPx) gibi enzimler ve metal bml AUg Ag A AQigb ip@iOAET
AOEEOE CEOOAOAT Adrilébii (Erkak 20AQ).1 AOA EOT AE

¢8 ' EAAOI AT3ET Ai O A j 108ksidaRaicd OBOEBEDEORE
IT1 AOA AEO EEAOQOI EAREQEOROAIADQG hiei Ha®BdirdnABAA OA E
AE1 Ah E'EQ1AMeRERAIE vitaminler (A, C ve E vitaminleri), flavonoidler, mannitol

ve antosiyanidinler verilebilir (Arkan, 2011).

3.: ET AEO OAAEOEUIT1AbOal a EgqOi A j#EAET " OA
olarak devam edenOAAE OE QAT Il £EOgUA Ol AOET AAT 1 AERi6iA QMG
EAT AET AOET A A A gétidsiz Aaeageti®lér]"GONODTABAE 11 AOAE | OEFE

AEI EOOAET OA AArkar, 2081). OAOEI AAEI EO
4./ 1 AOi A j 2APAEOQ Haar@ ayan ACEW G A GIAN A BI040 a

sonucundal EOEAAT | InkafaH igl TAZOEET AOET .E Ol ééxlaraki E AT As
$.1 OATEO ATUEI 1T AOEh 1 AOEIT 1T @ikan@01)&El EOEO OAAI
# AT 1 giledksybndar OT 1 OAO 11 OhAT OAOAAGOIpdDAAEEAI

oksidaOUT 1T OT A OA AOhi A ORA &Il 4 111 TADEAK OIOADOMAIO TEIVADII £
sahip madde olan, atioksidan bir maddenin oksidasyond 0T & AhREOUBEABDARAIT A
belitlen AEOO UEC BAD A GRikénF201D)E O
23.1 1 OET EOEAAT 1 AOagl 33l g&l ATl AgOgl i AOg
23p8 $1 oAl 11 OEI EOQEAATIT AO
iTiTi1UAARA OAT OAOEE A1 OET EOEAAT T ADOagl UAOAC

EOI 1 Al gl gT A 0Oa1 301l ATA CAITTEROEO8 " O Ui UAAT A
OA AEI EI HEHAgOAMATABADAGLORLOTI A ET T OO0 111 OhOOOS

"EQEEOAT EEEATTE Al gAl AT OET EOCEAATT AO Of
Oi Pi O A EUAI 1 EgETI A OAEEDPOEO8 di OAT Oi AOAOI
ET 1 AUAAET I A1 AOE AéagOagl AAT ((dsAOBEBhAOAETATATE A8 G /
i UAOA AT gAl Al GEBOOGEAAT OEAAEOCBDEAI h AT OEOEOA
OA AT GEOOT I Allediikte GAAERA EEEAOEEUVUT 1 T EERARRGBR O
Al g Al AT OET EOEAAT 1 A O vitdiiihOG, [ fldvbnoidlerh poliieRofeA | ET  %fF
karotenoidlerdir (Arkan 2011).

13
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2.3.1.1. Vitamin A (Retinol)

15 CluAT Ui Al gh UET AEOI EETAIEOT 1AM&Ed O AE ©ETOAC AN
1 0OhOOOOOR Ui EOAE EAOATT1 O UAg AOEOI AOE EI A
OaAAEIl gEh ahagE AOEEOEh EAOAI EUEOI AO CEAE £EE
(Metin, 2012).

I OEOAI ET ETAHI ECITeEQEEAMEHO OAI EUI AUEAEOGE 11 A
OAOEUAI AOET AA ARAGFAE 1 LH BHAAED ol CE GFEEAIT OAOEUAIT AOE
oT ET Al OET EOEAAT AOEEOETET OAi Ai1 AUgAg0OagAgOs
OAAEOEUT T O1 BAEEEAOB8EOBI h DPAOT EOEI OA Al ET E
OAAEOEUT T A CEOI AGE Oi 1 OAOT AA 11 OhOO j +AUghh

"O OEOAIETET EUAITEEIA GCEU OAgi hA§BEe AEI
ET AT ILvEAEIO EET A AUIEI £AOAEAL EA hdmibelik véetnzird& OAT E 1
AET AAOE EG&EI AR ETRAROAGAMNOHETAEOAT EOMAT E UADagl
I Ul Al A MeinA2910).

$1T oAl | AGHGAIAEEABBANBT AOBRODHK OAEDHDADh AAI gt
EAOOeh g OPAT AE OA AOIEITE CEAE UAHREI UADOAEI
i -AOETh ¢mpcgn' i DA &O O M Oqan pCAAMBAE AR A Mg TUI Al (E ERDARD
i EEOI COAi h AOEAEI AO E éliBdnmektadit. viOd AGip@<ydd 1 1 AOA
AEgAOAA CcilTii E AT UOT (Me#E2H12). EAOg AOI OT 1 AEOAAg

e
h

2.3.1.2. Vitamin E (Tokoferol)

Tokoferoller bitkilerde T T A O&EgEA OAOOI AT AT AT AAEI E&E AUOAT O
bul OT AT AT OET ECEAATiIKERAOAPWAQBET DI UAEOAOAA OEOA
AAOE AAEI T ERI AOAEO j WEATh ¢nmnx(Qs

% OEOAI El-fe-hAheEAABA QT 11 AO OA O1 EisGakE AT T 11 A
EUI I AOEE UADPagGag v AAIODERAMBDIAGNO Ui EORE AEUI 1T EE
sahiptir ve OE OAT ET 1 A ORI . Gifeteklapde d UIAQIG AE AIOA KT | AEOAAZ O
(Landvik et al.,1998).

14
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CHs

c AEEI -G8t £ZAOT 1611 EBRAAADALTOADg Og
% OEOAI ET E a 0aARAU | AMAlRG bisiEEuruenlArdathoznkaz. E

OEOAI ETE EAOEAET AAh EAOEI g | diAakdnibdzandblir. AOIT OT1 A
YaoA A EgqgUAOOI A dOA@i I0AKGE | AOBAOETI AA % OBAAHE W A
OEQCAI ETE EeA@AA RAAOEOORAIOI AWM ish kepdihi Folrak 1 O T 1
Oi EAGEI 1 Al EAE ® Ajplgd aAA O @GR ghrt pAd GdarakCH vita®iAiOT AA Al
Al al i AGag ADOOOI O1 AA & ARE GIOH %mﬁdAlyamA@éT’ﬁ i
CEAEQ ET1ATT AGET AA ETAITE £#ARAE4hAOgppQalde 0

2.3.1.3. Vitamin C (Askorbik Asit)

# OEOAIETE | AOEI OAEE AOEOhR AOEI OAAOQ AE
eEUITAT AEO OEBAQAIIE] AEABOI!TT Obfapea/trindbileOkEED OA
AET AhREEOEO8 | OCAKE®ENAAE] AEOERBE MiEg @ 6A G\FE OCE
ET AEOCAUEAE 11 AOsO EEEIT Ci &l UARBEQCAtIET EOEAA
ET OAT1 AO E&ET Ui 00116 AEO Al OETI EOEAAT EAUT Ag
| OAOGEI ET AAT Al (n&KadafAl EAOEHI 6 AENE} AOBWDREBIO ¢ mpp s

a A E2B6]1C vitamini (Askorbik asit) kimyasalU A Bjg!O8BAa T h ¢mp¢ (8

C vitamini hayvansal besinlerde bulunmaklaberaber bitkisel besinlerde de
AOl O1T 1 AENBA A OBAAATE ¢ci1 OIEOIOh TEITTCEIT AOh
OAAUA OA 1 AUOAIT AOAAR EUAIIT EEI A bDidomatdsiidl COAL
hAl CAT AA AOQI 01 608 61 AMGAGGAUBADDICIH AT IAANRAG 4 TEAAT /
gerekir (Metin, 2012).
2.3.1.4. Flavonoidler

15
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&1 AOT 11 E A1 bk @miokdidanfolup, BAT AO1 AlgAT ZAUAREEDHh Al
i 171 ABd Dl MEAYEHAEE AEAT T 1 EEI AOE Oal g/&F3Ag308 ¢ E
oluhan heterosiklik bilehE ET1 A Oh EAOAOT OEAN IEAT sAIAOAA EORT A
AAOEIT gl AA\eR Br@vatiktaaiRetar, Cise hetero halka olarak ifade edilmektedir
j vUAT éh c¢cmppQs
OH
+ OH

ol
o
~ © N OH
C |
AN
b5

H

OK
OH

o AREIAAT Al Al AOj T DA WAD] Oa

DogA AAh oA EWEDHOAEHh eAEGARE AGA 1EEE®AA AThdiZAUT A/

Ad1 O I A Flé&anbidied aneyve, sebze,harap, kakao OA & AUAA Al | i EE
AO1 O1 i A Br@idkdidarOaktivitelerini belirleyen ve aromatik halkalara bal g 1 1 Al
AEOé| El EEEATEEAOI EOEI C O O.b IM&dD g helatlangaA Qlibid E OA A E O

DAOT EOEAAOUIT T OT O AT CAIT 1 AT Ah o prédsEsrEaglthaE OE E Al
EUAI T EEI ADEUAT 6AEEBRPEQS
2.3.1.5. Polifenoller

0T TEEATTI1AOR AEEOT EEI UA OAdir vehbiky dlemidde CAT Eh
UAUQARAIEEAQIADT | AESOARIRIOE £BT 111 A0 cieli AT OET EOE
EEI UAOAT UADlarj A@a\iaA hA A atlpg Aa30

O OH

HO OH
OH

cekil2.8.07 1 E/EAT 11611 j EEOBIGBAEOEAD] Oa
2.3.1.6. Karotenoidler
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"EOEEI AOAA UAU karbtendidied OA&EA A O& ©BWIATz AA E TORIT E
OAOAT AEITjAREAGIAGAEADTIQA]S EAT AOET Ebhzdivd E EAU
meyvelerdir8 $1 s AAA omnmo AAT AEOBDEDA BAGIH OEADESBLOE O i/
olarakt 1 OAT AOE Oi EACE] AT ORRAGRI-ARPABGAEMEDADOODOOE
likopen, luteinve kiE D OT EOAT OET AEI AhBET AGEBT Enpe AGI AEOA,

= S T T T T T T a-karoten
o T R N NS B-karoten
= T EEFE S e lutein
T T T T T T T kriptoksantin
=
ST ST T T T T T T >\? likopen

o ABRBI9AUGCaT EAOT OATTEA OiI Ol AOETET 1T1T1AEIT UAE
2.3.2. Yapay Antioksidanlar

Yapay antioksidanlar genel olarakUEUAAAET AOET OAZ EIi i Ol A
Al AAgUlI A EOI T AT al i AEOCAAgO j9AITTo1 Oh ¢mpcgQs
OAgl gaoag | UAOET AA 11 01 6OU AOGEEI AOET AAI hi bE
AT OET EOEAAT T AO 1 UAOET AAEIEgre@d @chi A1l AO AAEA &1

%l e1TE EOIIT AT g1 AT UADPAU AT OET EOEAATT AO EO
i Ai OE1 1 ATT Eh EEAOI EOEOI 1 OAT qh 4" (1 j OAOOEUAC
i +aO0AA OA 1 001 ATh c¢nmyn !' OEATh c¢mppQ&EARET T
EEAOI EOEATEOI T qh "(4 jAi OEITATTER EEAOQOI EOEOD]
UAUCal Ag08 !'TAAE " (! OA "(40 131 EAOOETIT EATTE
j 1 OEATh c¢mppqgs8 "0 TAAATT A AAUg i1 EAI AOAA
antokOEAAT 1 AOagl EOI 1 AT ai g1 A Eg0a 0l Ai Al AO CAOEO

2.3.2.1." i OEI 1 Adroksiarfisol ((BHA)
"IOET T ATT ER EEAOI EOE ATEOIT j"(!qQqta AEOEE

eEVUITAAET AT AOEEI E AEO OAT OAQEE AMNKG Bl ABAO EEAEAE A

17
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olan 3-tersiyer butil-4 hidroksi anisol ve 20A OO EWWABE ADT EOE AT EOI 1T EA
jtUAgl h ¢mpcgQ

OH CH3 OH
CHj3
CHj3
CHs
CHs
CH3
H,C—=O0 H3C o
BHA
%85 % 15

o A E RI110. 3-OA OO0 E U4nhdkKsiénisdl ile 2-O A OO E UAnI ksi@risol

EUI T AOIl AOETET EEI UAOAI UADPal AOg OA 1T OAT1 AOa
BHAEUAI | EEI 8 AO0RD@A®EAO EI EOI AOagde&h OLT OOI

zincirli yag asitlerinin oksidasyonunun kontrol edilmesinde etkilidir. Genel olarak

OAEa |l |1 EACORMOWACERR @ AA DT OT AT 1 O0iT1 AOAA EOI T AT g1 1 Al

2322 i OET 1 AT 1 ER (EAOI EOEOI 1 OAT " (4q

pwut Ualal AA ¢l EOAOEAT AO |1 UAOETTAAMOAOEEI E
AAT EOTGRIATATAAEOEIT | Eh  E BMAD); R 6ditedsiyér Oulilt4-meetil ( 4 Qh  §

AAT T 1 CaAA 11 AGORAOIEDA ORIl Al (EkdA200R)BeyiaAT | g h O
EOEOOAI CEOiTiilTiAi 08 viAAI AOE PDPAOOI I i Oi 11
EOI T AT a1l AT OAT OAGEE Uil 1 A Al AA AAEI AT A1 OEI E
OH
(HsC)sC C(CH3)3
CHs3

o AEALBRTT ET EEI UAOAT UAPagOg j! OAAgh ¢nmyQs

"(4h UAgl AOAA EUD OBRbheyedRU iMOI £MAOaT Agl
EAUT AT A 1T i OADa EAQYLAT A P EBWDIgl BEG AMERgnd Ax OAE |
2007).
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2.3.2.3.TA O O E Uikddhokinon (TBHQ)

4AO0CEUAOAI CETA AEEAMDTE RACIA e A EA Gh EORIOBROA E OE (
ve bitkisel yaosi AO E&EIAOEERGESAE O Al OET EOEAAdeAg 08 "I
AT OET EOEAAT 1 AOA CEdEA OAIODE (GEAZAGIHOERIOEDHD OA OAE
veya BHABHT ilebirEEOA EOI 1 AT gl a A AE Arophgaadile birikiei AOGg T A
EOI T ATl g1 gheg A QREUVUBAAGORUDOAAET | Al AEOCROAEMS AREOO
takdirde, koruyucu E U £l IERUAT 1T AEOAAgD j vUUI OAEh ¢mmu

OH
C(CHs3)z

OH
o ARA2.4" (161 O1 EEI| EBabaGah,i2011ADg Og j
2.3.2.4. Propilgallat (PG )

Al 1T EE AOEOET AOOAOE 11 AT OA AAUAU OAT E(
hayvansal UA g | AdBithsel yadd AOAA AT €T E EOI 1 AT g1 AT OA1
UaOUT AOh ¢ mtmmwn PQrbitkdsél &dm AcOvipAp @B "déha &z etkilidir. Bu
Ui UBMIET A OEOOEE AOEOI A AEOI EEOA EOI T AT gl 1 AEC
kataliz ettigE  DOT 1 EOEAAOEA OAAEOEUIT1 AdOg AT CAI T AU/
AAOAAAO HBOKAAIBRODE g DAOCIAARGEAELD (1 EI A EOIIT AT
OAOCEIT I AT AEGAAEO jvUUI OAER ¢nmmunN vUAT &h ¢mpp(

COOC;H-

HO OH
OH

o ABE2B3.0 OT PEI CAIl I AOo aBhbadark 200JA OA1 UADPaOa |
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Antioksidanlar

/

$1T oAl AT OET EOEAATIT AO

BHT, BHA, Troloks ve
eAhEOI E hAI
sentetik maddeler

Enzimatik Enzimatik olmayan

SOD / \
Katalaz

Gulatatyon peroksidaz

81 AGAGOT T & Endojen Eksojen
GulatatyonS- transferaz Gulatatyon E Vitamini
3AOI 11T PI [ - Karoten
Bilirubin Askorbik asit
Ferritin Flavonoidler
Laktoferrin
- OEE AOE
Haptoglobinler
Albumin

o AEEI.! tBRETEOEAAT 1 AOal 3ala&/l AT AgOal i AOq

24.AntET EOEAAT 1 AOal ' EOEOEOA 4AUET 9ET OAi 1 AOE

I'T OET EOEAAT T AOgl EEI UAOAI AEOEOEOAI AOET E

bl OAT OEUAT 1 AOE 1 ICIEABGDHEAGA OA AOA HOOgL EHOAIONT EOE UIA]

ifade edilmektedirs ! T OET EOEAAT a1 duubi@rga DL DADAg Od) Ao g AAEE
1 2AAEEAT Oi pi O A UAOAT AgE
1 d1 AEOBROAT OEUAT ET A AAgiag 11 AT EEAOI EAT ¢
CEOOAOI ER T1AOed OAAEOEOEOA
f Meta eldilama potansiyeli
1 $EgAO AT OET EOEAATT AOI A T1 AT EiI AOGEREI hAEI
T OET EOEAAT OAUET UET OAiT 1 AOE Efm&AOAI C

DOAT OEAA AAUAT 908 " O11 AO¢q
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2.4.1 Hidrojen atomu transferi reaksiyonuna AAUAIT g UBHADAI 1 AO

I'T OET EOEAAT OA OOAOOOAG EAOFAID 4 11 AAO CAREDARAAAED A
olarak AUT 01 6 ¢cOOD OAhagUAT | AABBARRADEDOE AT UOhOPO B
AAUAT i AJEOAIAxTIO8 AOOT AT h ¢mpeQds

(EAOT EAT AOIi i O OOAT OEZAOET A AAUAT AT UET OAI

2411.$i hi E 91 cO1T 1 6EI O , EDIi DOl OAET | EOEAAOUIT 6

LDLUET OAIARAIIBTa Aghal AA(exQid) skdidasydnb BIEDIEA KA
AAUAIDE OBT Ad lionelik asit veya LDL otooksidasyonunu Cu(ll) veya azo bir
AAhl AOgAg EIAA 0§EI héipdrACAEUEAWAT AN EQCEAGIGGAMIT | A
reaksiyonlargA AT 1 g AAUICEOA I &ékiiyohlahg EIRREEI EAEO | v UOAI

2.4.1.2. Oksijen radikali absorbans kapasitesi (ORAC)

/12'# [ AOTAOG #0001 A0 OA #AIl OAOAdEa 1T AAT
Ui EOAT OCAT T A O 1 OAOAABEAI IOAGET BDIAOT AIOBET EOEAA
ET EEAA AAEI T AOCE EIl éi"i0f ARBRODA RO JAORD DA gt EEAK
ekstrelerin  antET EOEAAT EADPAOEOAOEOAOET E arRhA@ i AOEAE
OAAEOEUIT T O1 61 OaAAEIl g A AOUAOI g 11 ADsOl AAT
Enemlidir ve ki 6 i E Og AAE]l gE AAOE]I ghidDAAO4 ADAEAAODS | C
OUdT AT Al E Uemlfirisckunaur j A'Al (HTEOOT AAT h ¢mpoQs

2.4.1.3. Toplam radikal yakalama parametresi (TRAP)

4210 UET OAIOR ADBIOWENIHAg0aAAT CA1I ERNOEOEI | Eh
el gO1 1 OEI A AEUIITTEEE Oa0Oal AOAAEE Al OET EOEAA
i1 OAbdde G®h 01 AUI A AT OET E OE AMTA AratBAPAsadikhl E OE A A
AAhRT AOgAg OAOAE3T AAT ilned ¢d nteydiank geel A EBAT DAAET &I
0g OAOaT AA Oi EAOEI AT T EOEEATET j EUART ARDAEPpRQI |
UET OAIT EI AOAT OAEa AT UEI AGEE 111 AUAI Al OEI
El el AEOAAEO8 $AUAOAT OAE g kie@dneyiny®ektnackiddir UAT AT
j "1 Ui EOOT AAT h ¢mpoQs
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2414., OT ETT1 UET OAIE

MetsaKetelaOA AEEAE EAIEI i T ETAOGAT O AOAOI g 421 (
$AEA OITOA 4210 UETOATE 'I1ET OA LundBIl T 1T AT
UET @MAR 1 "1 08AAT |1 OAOGEITI AT DPAOIEOGKT OQVMMAEBAIT 1A,
Oi 1 OADT AA aghakE UAUAT 1061 ETITT OAAEEAI T AOE EC
EaqUil AT Agb0ai g0 OA AOI OT Oi 1 OAOI AA ahaE UAUI A

2016).

2415.&EET AOEOOET A®EOI ¢ UET OAi 1 AO

&EET AOEOOET AOAOI g UET OAi 1 AO DPAOT EOGEI OAA
benzemektedir." © UET OAT AA 1 "1 0 OAOAZ31 AAlaskdtbdtOl EOEI
OAOAZEa 1T AAT EOA EEAOQOI EOBR RODUABEAOAROEAT A DHIOBHQ
i1 AOAE EOI 1 AT g1 308 "0 OOAOOOAOI AOal h DPAOT EOE
Al T OAOGAT O AOGEE UAIT AT1T A ATl gO0OO0AT AEO hAEEI A}
UAT AT g1 a1 OUODIT 1 Oed ORT BT OGT EVEAARKR EAB®AOE OAEI]
i1 OATEI EOh ¢mpoQs8

2.4.1.6. Diklorofloresin - diasetat (DCFH-$! @ UET OAIl E

Diklorofloresin-diasetat (DCFH$! @ UEBAREET AT OA +000E O
CAl Eh OEDTEHDAB R IO@RAB! 0 UET OATI ET E AGA® AQA OMEARA Mg/
DAOI EOE OAAEEAIE I OAGEI EO8 " O UEI OAT ET AOAT C
I1T1T AUAT AT OET EOEAAT 1 ADOal Oi pi O0i Ai AEOEOEOAIL /
UAT AT Al gAagh OUAMIABGE GOAM B AMBXE ] " i Ui EOCOT AAT |

2417.+ 01 OET UET OAI E

+01 OET ,UEOGEAGIEI 1 E OA AOEAAARDEOgj OAOAEERT |
¢mpeQ8 " O UET OAi OAOAAOCOABGAAREERI OEAhIABDA A Ol
Ee Al OEI EOEAKRAELNO4T EWKDAOEOAOETE Eiéi AEOAAEC
UET OAT ET ET AOAT OAEg 1 EEOI Pl AEAT AO CEAE Ui E
ET1 AUl aETl A AAAPOA AAE]I AAEI EO8 $AUAOAT OAEg EC
Krosin safrandan ekstrakte edifRT AT g Al AEO EAOghgil 11 AOe Ol AA
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Ui UVAEN OAT ET Cci OATEOI EgE OA EAT OEOCAQEAEA AT Al OC
"1 Ui EOOT AATh ¢npoqQs8
24.18.41 b1l Ai T EOEOAAEEAI 4/ 3#Qq UET OAI E

41 DI Al T EOEOQOAAEEAITEI @0i31# Q OAVETAGLEIABRART AO3g
CAI EROEOEI | EROEO Oj 'U EGHErASI -Epdroksil qvet papoBshitril
OAAEEAI 1 AOET A EAOR®T @l OBAABOBAAT OOKREOEUI R 7
i VUOAT R O¢ e @R 1 ET AOAT OABBROEEPOEEREEAO4A AEKDI
EUAI 1 EgE OAOAg08 $AUAOAT OAEg EOA CAU EOOIT I Al
CAOAEOEOI AGE OA OAOO EeéET EOIITI AT g1l AT @&EUAI O
2016).

242.El AEOOT T OOAT OA&A QA UM AgE QEEMG AT A Gad A

Oksidan maddesinin indirgenmesisonucu AA 11 OAABE®OET ET ET EIl éi
leantET EOEAAT [ AAAATE] gl eRTE BABPEREAEDERgAAOS
antioksidan maddenin konsantrasyonunaA A g 1 jaA&®10a 1 6 AOOIOATERAT @hd AGA
EOQI 1 ATl a1l AT Al AEQ@AITTAT O @A @AA & AIOE h-difdil-2- AEOE |
DEEOEI EEAOAUEI j%$00(Qq OAOAAOO OAAEEAI CEAAOQE

%l AEOOTT OOAT OEAOET A AAUAT AT UET OAIT 1 AOQq

2421DPPHE3 AOAAOCO 2AAEEAI ' EAAOEI 9ET OAI E

DPPHE OAAEEAT Oi pi Oi Al ABOEQEQANI|I @QABEAT EUEIT &
OAOAEaT AAT ETA Oi OiliihdQ@igdsAl" BAQE EUABKCH A E | RBIE
biridir j 9 AOARA OO dUED cOAS AT O EA | EAGREsA-difenil 2 dikglhidragilh p
(DPPH) OAAEEAT ETE Oi bi O A EAABIr DEA ORAIIBHEOET i 1 1
sonucunda DPPEOAAEEAT Eh AT OE| E Oénilpikrilhidrazin ddirgenhirA h OE g E 1
i1 OAT El BE-&3hO 1 @me qC8kddikali 615 snfd@ (maksimum absorbsiyon
OAOI AEOCAAEO8 S$ANQEITCEEORAMIAJEOCEE AAICOPABROENT ADAAE
i AUAAT A CAITEO8 ''1 OET EOEAATT AOgl OAOl ageag EIA
(Babacan, 2014).
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a0 ., A0
. ] -

rd

O,N NO, O,N NO,

NO, NO,
DPPH DPPH
(Mor)
DPPH dT AEOCAT T Eh $00(

c ABRBES.$00( 6l AmadelicErénksidhi(+ a1 aTl e AOOI ATh c¢npo

Antioksidan aktivite, AAhl AT Cae OAEE $00( AAOENREI ETET
EAOAAT AT AT OET EOCOEAATj RBEGA O AR DIE btk (BrAndA & AIOE) #
Williams ve ark., 1995). IGGAAg AOET ET Ai hi E 111 AOa 1AMOEFERIAEOE,
cieli 1T1AOGIAG AOHO @AGH@@ s

2422 Ferik EUI T O ET AEOCAT &RARP) Ai [ AOT AD

Bu metoddA Al hida fefi tripiridiltriazin kompleksi (Fe 3+TPTZ)

AT OET EOQEAAT il MO g KEA QOEHE OE 124400 4AEQETEA AE Q@AAT EOS8

ET I Dl AEOET vwo TioAAUAADROAADPGB8ET i UEDOAIT EI
ve lipofilik antioksidan tayinine uygun AAOE OV OBHUI 411 AOgAg08 $AUA
reaksiyl 1 O OPAOCE AEWMVAAIT AAABDA RAI hi E OAAIIEG MAGgOAT O
ET OEOI 11 AOAEEATCGEOEABAAT EEOEADIEEHemAEO AEI
ET AEOCAUAAEI AEgE OA ci1 O0AOGUIT T CEAE OEUT I

El eil Al Ai"AQE £ABB®T AAT h ¢mnpo(

NS ~ (1 . 0
LW T W r l "u i NT N
e "N — \f ke i
oY N'»j 3 oY 1§ J
Cr ™ - cr v i

o AEG.&21 0 UET OAT ET ET  EjE'T iUAIGR® O TORMKIED EQ ¢ ©Q 8
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2423.+ ODPOEEd dAUEDCAT A

!'T OET EOEAGUPRAGADAOEOA 4A

O T AOT AAAR  #i@e¢ti)-1),1Q@rarkrdlin - @éocuproin-Nc) ile
1 OhOOOAOEATEAOIET) CET | BT AEOETET tum T1686A,
OAOAT  Adokugran jCcal)-. AY6A ETEBEBACREBET AAT UAOAO

toplam antioksidan kapasitesi tayin edilmektedir ( i OAT E1)E'OB WHEIiIp@AT ET
AOAT OAEqg OAABRBGEAEOAGEDNEDPE /AiDEEEDBERAT UAOAOI
E g \d kajay temin edilebilir. Renkli Cu(l}. A

h AlerAréigks @aksiyonu, hava,

CiTAh ahaeah TAI OA b( 8CEBARIADBE DAIEAOAEAGA
AT OET EOEAAT EAOahgial AA OUgOl OAAEOEUIT U
j "1 Ui EOOT AAT h ¢mpoQs

i

//\\

\

Andoksidan 310
HaC \ / < \\.—(/-\nn ksid:
H1C / \
fa e
\ / / >\ /

Acik mavi CUPRAC reaktifi

Sari-turuncu iiriin

s AEET.CUPBRAIYET OAEEET BIAOAT OAAEOEUITT O j 9A0AKhAOI

2424T0T 1T EO whAAgAOE !''1 OEI EOEAAT +ADPAOGEOA 9
"43q OAAEEAI 1 AOETE
EADAOEOAOGET ET OAUETETE OAgl AU/
AAT EOITE AEO UAI Al AEI EI E E¢
OAAEEAI 1 AOET ET AAOI OAAT Gag1l AA AEQI ADAEI AT b1 B
antioksidan kapasitesi troloks cinsinden tayin edilir.” OT AAT  ignii, [trdldkg
ARAAsAOE A1 OET EOCEIRAAOARADARDELDAA G4 IOAABOAAZ O |

¢ h-agzidobis(3-etilbenzotiazolin-6-sulfonat)
AET AhEEIT AOEI
OAAEEAI 1 AOET E

i!

UET OANCEAT OAEQAAEEXAI ET ET CATEh AEO AROB8AQAI4:$Bo g
radikali hemO0O1 & eéEUI Ai 1 AOAA EAI AA T OGCATEE &éEUI Al
I EPT AEI EE (")A EEAO'I' ﬁEEiEE AEiAﬁEEiAOET Al OEIT E

$AUAOAT OAEq EOA 4%! # OAAEOEUIT T O1 GabilmdsiliOE h TTE

i "1 Ul EOOTAATh ¢mpoQs
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Te
ABTS —4
R
o8 s s so; 1 IE— 08 B - i -
\©:">=M_N:<_N:©/ : |: \]L/;"?—N—MN:O/ ’:|
= = Troloks =Y =)
(Antioksidan)

c AEEI.! ¢83dy T ET EEIi UAOAI OAAEOEUITO j+alalé&Aol

258 ! . 4d-d+2/"d9!, , %2

pwtnm Ugll AOgl AA AT OEAEUIT OEgET EAhZEE EIA
I1TAOAE EOI 1 AT gl g1 AA OEIIFEIEROT QEWIAAT TAEROEEEOA AA|
OA &£O01 cAl EAUT AEl g AT OEAEUIT OEEI AOA AAEA ¢1E
EgOi g AT OEi EEOT AEUAT [ AAAA 11 AOAE OAOAEE AAE

"EOEE EEEATIE Al GEI EEOEBEDKR]I OREDORR ATEIEA h
meyvesinden elde edilebilir (Borchardt e ark.,¢ mmyp Q8 9ADPagl AT AOEE ¢éA
AEOGEEI AOEI AT OEi EEOI AEUAI AEOEOEOATI ACE ¢l g
AEOOOAODI AODgUI A CAOw&dl &k, RA0OEOVET READBERDI | O4APAAN
EAOOAI gE1l AO AEOEEOAT 1 0iT1 A0 EI A OAAAOE AAE]
EeET AiTUA 11 £06001 061 UAEI AhgE pymoE AEOEEOAI

TAAAOE E@EI EOIT AT g1 Al i MikboAr@e@izmatatgG E AE UT C
CAI EROCEOAEgE AEOAT AET AOOI AbGg OA UATE 1AOEI
AAEagil £l AET OAEOGEOI Ti 1T UAT BnBMMOEAZEFH AT AGER) AOA 1AW
AOA§10ig DG UT 00T 1 Ol (Sigh ve.R01EBeder @AJ0I3E h OE O

i 1Tii1i1 UAA EAOOAI gE1l AOA OAAAD T1 AT TEEOITI
AOUAOI gl o313l AOI O1 AGegO Al OucoOil Al OEI EEOI 4
AOUAOI gl gE OAOOI AOGE EéET AAT AT O©OgE EOIIT AT g1 A
1.DIOE AE A& UUTT OAOOI AOE

2$EI 1 Ouil OAOOI AOE

21! CAO AEI i Oui1l OAOOI AOE | EAOa AAOEUAOET AA O
22." O1T OE AEI I O6ui1 OAOOI AOE

a- AEOT AET i Ouil {O0i P AEIiI OUiITqQ UET OAIE

b.- EEOT AEI | 6ui 1 OAOOI AOE
3. Gradient strip testleri (E-test)
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4.OtomatizeUET OAT 1 AO
5-1T1TAEITAO UET OAI1TAO
A. floribundumAEOEEOET ET AT OEI EEOT AEUAT AEOEOEDO,
UET OAT ET ET OAOAUOOET 1 EEOI Pl AE UET OAIT E EOIITA
UET OAT EOQUEAQA 31 g E  OA OOEO A Udkiieilerin AtdsiA édiimdsini O
OAgl Ail REOADEDOEEOI AEUAT [T AAAA 0g0bg OAUA EAO3q
OAOE EAI ET AA OAUOAI OEI EP OA EAO AEO OAUOAI
AAEOAOET ET AAlI EOI E OAUagAA it mikidkda Aaveredilhadild O OD A
UAPagl AT AEO UEIOGAIADEO8O UKD A waid @A EI aOAO AA AjEcQUA C
I OAT AOE E é E(16-204a4) Oekletild IODA OA O1 1 6el AO E1I A AAEOQ,
AOOAOOAI Al AU Al OEI EE olarA Enidichdm idhiBigdydnA | EEC
ET T OAT OOAOUI T O j-d+EUAAIKEQInAIMIAEOAAED
2AO0AUOOET UET OAlilEad RIAOMIGOEA WAMOAD OAOI A

AT UAAgoml 1 OAOAT 111 AUAT OAOAUOOET AT UAOg !
Ei AOAOGAT 1 AOGAATAIEIU0AOATT TEDROTIABBEETI @A AAT WAIU4T00
OAT CE DPAI AA 11 AOAE  AAgE hdpekttoOtdnietilO slarakd h 1 A |

ARgAOIl AT2AAR0\R] GROEd AAT 1 a Ei AOAT AOEAAgAOIl AT AE
(Pantenella ve ark., 2013)

268 KAI-AOIAOUAT ET ET "1 OATEE vUAIIT EEI AOE

268p8 " OAOOEAAAARKume.BhsEl UAOa OA

"OAOOEAAAAAA | #OOAEZAOAAQh EAOAAT AEI AOE
Oi OiTA AEOOEO8 !'1 OAOOEEA EgOAOa EAOEeé Ail UAI
fal E1 UAOgh AiTUAAA tw COOPh UAEI AhagE ocp AET ¢
Kiefer, 2006; M3 EAEAAU ¢npcqgs8 " O AAI EI UA 4i OEEUAB8AA
pyy AET Oh vow Oi OA OAEEDPOEO j wOEE OA 4AO3EAEU

Alyssum 8 AET OE 4 i10EKIUAI RI1ABDADIagADE AOAOgT AA |
Oi O1 A OAI OE1l AAEI I AECAAEOS8 vedk,cOnpdd ROEA I EBUA
AlyssumAET OE OEOOAI AGEE 11 AOAE EI1T AAI AT AOAE Eg:
UADPagl i g MgsaueBi OIANGEIT &1 WABaiiagh 11 O0Ph DAOE OA
11T AOAE EOI | Bdvig vd A9ES) AGemelOolarpkAlyssumOi O1 AOE EOOAEI
AAUAT gEl g 111 A1 AOag OA OI POAE EOOAEI AOE AAEjq
EUATTEETI A 61T E UagklAdBhIT AIAADAIOAA ABI AUT AEOEE
(Baygeldi, 2018).
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2.6.2. Alyssum floribundum Boiss. & Balansa

"OAOOCEAAAAAA FEAT El UAdQa@ibuAdurAEIOE T WBNIG aadBNA 4 | E
formunda,60(-100) cm kadar boylanabilen, yapraklar belirgin iki rankli olup 900-1550
mAOAOa T AR I BOAEEN AEIET AOAA UAUgl gh CEOOAOAT AEO

o A B289. A floribundumbitkisiT ET  CAT Ali ©HROieTEie AE UADPagOg

28



Yasemin SALI K, Y¢e¢ksek Lisans ¢TeaMer sken | Bii lviemlserntieskEnst2019

Alyssum floribundumA EQEEOE ! AAT Ah - AOOET h " OOAOOh +
AOlI OT 1 AEOAAg O j EOODTTxxx800AEOAO8AIT I g8

Ty

o

a A B2B20. A floribundum bitkisinin UAU g1 g h CE O (fpdvivevaubivedddm)C AT A O

Endemik A. floribundumAEOEEOE COEA EAOA OEOOAI ET A CE
UAUgl gah CEOOAOI AEOAAEO8 " O AEOEKEE(GI OAUI AOage
AOAOGaT AA CEOiI 11 O j/1 O0AAT 0O " ET UAOfioribupdumo 8 KA
AEOEEOE #u - AOOCERRPRE%DEMIDEIL ¢ iBih BIAIO EAT AOs
i Ol Al AéaEl gEl AOal AAh pnmn [ 6AA OI bl AT ahOz
EOI 1 ATl 31 AOAE OAhEEOI AOE UADPagl i ghb0ag0O j $0OA1 AUn
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388 -1 4%29!, 6% 9v. 4%-, %2

31.+01 1 AT a1l AT +EiI UAOATT AO OA #EEAUI AO
3.1.1. Kimyasallar

1 Etanol (GHsO)
31 @EI O AEOOOAEOQEUI T O AA ¢ EUHENI AIGeAsod@4 §OI 1 Al
17-5),0A1 ET AAEI T EROEO8 bPww OAZLI gEOAAZ08

1 DPPH(1,1-Difenil 2 -pikrilhidrazil )
' T OET EQEAAI OAOAAOO OAAEEAI C ESigheidO g AMEE OE OE
marka(CASNO:189866-4)EO1 1 AT g1 1 ah 0q08

1 BHT(2,6-A E O A O-@-AétiGdndl )
$1T g Al AT OET EOEAAT  BignmeAIdOR Ararkal (ICdsN@4BI-04-6)O g O8
EOI 1 ATl g1 1 3h0g08

T Mueller -Hinton broth
"AEOAOEI AOET AT OE

EUI OEE AQ8Sidmarogd2s sg & Al gahi A
3.1.2. Ghazlar

1 Sokshlet ADAOAOgq

Sok€l AO AEOOOAEOEUITO E€ET tuftm AT UOOOT AA ) O
1 RotaryeOADPT OAOEO

Sok€1 AO AEOOOAEOQEUIT O OI1O0AOh eEUIAITIT OUAE

BuchiB491i AOEA AET AO AOEAOI AhbOGgAg EOI 1 AT g1 1 g3h03g¢
1 Hassas Terazi

"EOEET ET OASOexIBAEIOAAAUEROEI A UAPgli i gh0g08
! ElsaAEEAUg

' T OET EOEAAT AEOEOEOA OAUEODEI Eegl i 464908 3AEA
M Vorteks

EOOOAEO EI A $00(0o gl OmdodapMRS GPOEIAA EPHIHAHTg 1 H G
T 3A1TiI1TTUEE EAOOODN

Sokghlet ekstraksiyonunda33x94 mm boyutunda ve MachereyNagel/£E O AOa 1l AAT OAI

AAETI I EhOEOS
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1 Mikro pipetler
EOOOAEOI AOagl EAAEI T AOETE EIéi AE EeéET EOII
EOI 1 AT a1l Aas8

T "OUAT 1 AAg

(AUg Ol ATAT 101 OT Al AOEEBEE ))EOkNAR®DI ghOg0 j
f Mantolu g Og OgAgi AOg
Sokslet ekstraksiyonuE h 1 AT ET AA 3 0gqg0aAag 11 AOAE EOI 1 Al gl A
T 9APaghEAT bi AOOEE EEI I
01 AE1 AOAAEE AOQOEAOI Ahl AUg @EHelmdFAsheE ScienfiE 1 EOI |
-EAOT I BP" | POEAAT ' AEACGEOA &EI T h to9gnwutq
1 m8¢c¢ tI1 81 EE 1Al AOAT £EI O0OA
2AO0AUOQO0ET O1T11i OUil ol 61 OO0 AnEthr 16534K]) JarfouE E & E T

Stedim Biotech GmbH, Goettingen, Germany

1 we ol lpldie x Al
. 01 61 AGET AT OET EOEAAI
ThermoFisher Scientific markaE O1 1 AT a1 1 ah O

O
BBk
Qo &
o
o ©
ﬁl

329V . 4 %-
321" EOEET ET + O Bitki0wE ® AOAE ®IAAG@LI All | AOg

Toplanan A. floribundumBoiss. & Bal. (Brassicaceadd EOEEOET ET  O1 POAE
Ol POAE Al Oag EaqOai il AOgh Al g OOAATE GG OXEkil Aath g oag
41)+ OOOUAT AEOEE EEEh CEOAALU QRAPARAT, | OMg 86 B &R EA

AEOEEOET ET EEEh CEOABAOANADDBEAIEAOAE | QIO HRAIARI]
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a A E RIA. floribundumbitkisinin kurutulma Eh 1 Al E

A. floribundumAEQEEOET ET EEEh CEOAAHT AWAIDOAKES OAO
OAOOa 1 Aml AGDA AWAEDA OaT A UAOI AROEOEIT ABE8O g0 oA AiG

A A £ s > 2

AOGATT1 @&EUIAIOITIT OBAIBDWANRDY @diAlaBO0a UADPal AOA

HOAA OA

: =1 OUAE] AF
ERI Al E8

“AEAOA Al al Al AEOOAEOal h AOGATII1i1i1 OAIlAI

AAEI AOEI AE8 "AEI AT A Oi OAGET AA ET1 0011 AAEI AE

322.KEUAI OE1 AOET (AUgO1 AT i AOgqg
"AET Al AUAA flodbnduinaBoish.|& Badnsa(Brassicaceag bitkisi nden

eldeediAT EEEh CEOAARUE @icAMAEDD 50BDDIAI efanokie v
e EUI 1AKI@BuBdAUMAEOEEOET ER A B£WIAATOkd & OE
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o A E 2] AfloibundumAEOEE AEOOOAEOI AOagsdtogd E RDIADE 1| A BE A

3.23.DPPH2 AAEE AT 3AktiRite Oésth |

A floribundumAEOEE OE AE OO BLASA apkuynqusuE Q11 10ATR21 AOAE
difenil-1-pikrilhidrazin (DPPH) o 31 OAAEOEAZ Oi bi Oi A0,006AQEET AOE
$00( OAOmIAMBATAGA EI1 A AAI s$tdk DEPHERUGME Al 01 1AA G4 B
Standart olarak 0,5 gr BHT OA O O g 10Am. etdhdl ilevbalon jojede stok & EUAT OEOE
EAUg ORahdleAlBUAT OEOE EI A AhAgaAAEE CEAE EAUaOi A

Tablo 3.1. & A Orhilttaglarda etanolileE AUg OARORE EIITAAATIGOAOUT T 1 AC
"EOEE %E O00OO]| Etanol Toplam
i 301 E KEUAI Konsantrasyon
0.5 mL 4.5 mL 5mL
1mL 4 mL 5mL
1.5mL 3.5mL 5mL
2mL 3 mL 5mL
2.5 mL 2.5 mL 5mL
4 mL 1mL 5mL
4.5 mL 0.5 mL 5mL
5mL - 5mL
&AOKEINId OAT OOAOUTT1 AOAA EAUGOAIAZTAACAEBUADD
EAUag Ololar eki#@hmol/L AGAT T 111 $00 (2,9 &EWADOEGETRAIAAOA |

(AUg Ol AT AEAOEBURREBPAAG T ASA EdE EdNerdBlmEnel& BVsi A AET AE
nm' de absorbansledDg El éi 1 Ai 8 %l AA AAEDRADI AIAKIT OAQE DI
AhAoa AAEE EROADI AERg
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DPPHOI DB @tkifs)-(Ac-A1) x100

Ao
1117 j%$00( eEUAI OEOEQ AAOI
A OAOl aoal 4A El &i 1 AT AAOI O

AE +1 160
]

AE . Oi O
Elde edilAT p ET EEAEOUIT 1 AAAOGIEAOBRIT EIOQ AAIT AT
Ei T OAT OOAOUT 11 AOgl A EAOhg COAZEgA CAEEOQEI T Eh
o A E BIElisa mikroplaka danumuneler OA %l EOA | 4EAOILLT 3 AEAT OE £E

3.3. Antimikrobiyal Aktivitenin Belirlenmesi

"0 AOAhOaOi AAA v OOAT AAOO AAEOAOE EIil Oi

AAEOAOEOI Ol AOE - AOOET - TEORIOOEBAOEKAT 0ADORAEGAE
AAETI AEs +011 AT g1 AT A ASEORRA0 EQ EAGDO ACORE | B EEFhGDAECOEBT 4+ACH
ETTO0TTiIiTiI OA OAOGO AAEAGUA A AH GlsGBEARAELIMAD IEQIT AAD

OOAT AAOO EI Ae EOI 1 AT al Ags

Tablo3.2.+ Ol 1 AT g1 AT AAEOAOEI AO OA EIT Al AOgq

"AEOAROE 41 Ol AOE [" AEOAOE +1 A
Staphylococcus aureus ATCC 25925

Bacillus subtilis ATCC 6633

Aeromonas hydrophila ATCC 95080
Escherichia coli ATCC 25923
Acinetobacter baumannii ATCC 02026

Ampisilin 30AT AAOO EI

34



