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Hypericum origanifolium Willd., Hypericum montbretii Spach. ve H. perforatum�/�¶XQ�NXUXWXOPXú�
oLoHN�YH�\DSUDNODUÕQGDQ�IDUNOÕ�SRODULWHGH�o|]�F�OHU�NXOODQÕODUDN�KD]ÕUODQDQ�HNVWUHOHULQGH�oHúLWOL�NLP\DVDO�YH�
VSHNWURVNRSLN�\|QWHPOHUOH�IHQROLN��PDGGH��LoHUL÷L�LOH�serbest radikal süpürücü ve antioksidan potansiyalleri 

GH÷HUOHQGLULOPLúWLU�� (NVWUHOHULQ� WRSODP� IHQRO� NRQVDQWUDV\RQX� )ROLQ-Ciocalteu yöntemi ile standart olarak 

JDOOLN�DVLW��IODYRQRLG�YH�IODYRQRO�PLNWDUODUÕ�LVH�$O&O3 ve AlCl3+Na-asetat ile standart olarak ruWLQ�NXOODQÕODUDN�
GH÷HUOHQGLULOPLúWLU��(NVWUHOHULQ�DQWLRNVLGDQ�SRWDQVL\DOL�β-karoten-linoleik asit sistemi ve Ransimat yöntemi ile 

WD\LQ�HGLOPLúWLU��6HUEHVW�UDGLNDO�V�S�U�F��HWNLOHUL�LVH����-difenil-1-pikrilhidrazil radikali (DPPH•) üzerinden 

EHOLUOHQPLúWLU��6RQXoODU�VHQWHWLN�DQWLRNVLGDQ�%+7¶QLQ�VRQXoODUÕ�LOH�NDUúÕODúWÕUÕOPÕúWÕU��6RQXo�RODUDN�KHU���W�U�
LoLQGH� HQ� \�NVHN� DNWLYLWH� GH÷HUOHUL� HWLODVHWDW� HNVWUHOHULQGH� WD\LQ� HGLOPLúWLU�� <DSÕODQ� GHQH\VHO� oDOÕúPDODUGD�
W�UOHULQ� \DSUDNODUÕQÕQ� oLoHNOHUH� RUDQOD� GDKD� ID]OD� IHQROLN� PDGGH� LoHUGL÷L� YH� GROD\ÕVÕ\OH� DQWLRNVLGDQ�
SRWDQVL\DOOHULQLQ�GDKD�ID]OD�ROGX÷X� WHVELW�HGLOPLúWLU��H. origanifolium¶XQ�oLoHN�YH�\DSUDNODUÕQÕQ�GDKD�ID]OD�
IHQROLN�PDGGH�LoHUGL÷L�YH�5DQVLPDW�\|QWHPL�LOH�WD\LQ�HGLOHQ�OLSLG�SHURNVLGDV\RQXQX�GL÷HU�W�UOHUe ve sentetik 

DQWLRNVLGDQ�%+7¶\H�RUDQOD� GDKD� ID]OD� LQKLEH� HWWL÷L� WHVELW� HGLOPLúWLU��H. montbretii ve H. origanifolium’un 

çiçek ekstreleri β-karoten-linoleik asit sisteminde sentetik antioksidan BHT ve H. perforatum ekstrelerinden 

GDKD� DNWLI� EXOXQPXúWXU��$\UÕFD��H. montbretii ve H. perforatum�\DSUDNODUÕQÕQ�DQWLUDGLNDO�SRWDQVL\DOOHULQLQ�
%+7¶GHQ�EHOLUJLQ�RUDQGD�ID]OD�ROGX÷X�J|U�OP�úW�U� 

 

Anahtar Kelimeler: Hypericum origanifolium, Hypericum montbretii, Hypericum perforatum,  Antioksidan 

                                   Aktivite, Radikal Süpürücü Etki          



 
ii 

                                                                          ABSTRACT 
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THE PHENOLIC CONTENT AND ANTIOXIDANT AND FREE RADICAL 

SCAVENGING ACTIVITY OF SOME HYPERICUM SPECIES  

 

6(9'$�ø%$'29$ 

 

Anadolu University 
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Pharmacology Program 

 

Supervisor: Prof. Yusuf ÖZTÜRK 

2006 

 

The total phenolic content, antioxidant and free radical scavenging potentials of extracts of dried 

flowers and leaves of H. montbretii, H. origanifolium and H. perforatum and their fractions were evaluated 

by different chemical and spectrophotometric methods. The total phenolic concentration was analyzed by the 

Folin-Ciocalteu method using gallic acid as a standart; also flavonoid and flavonol content was investigated 

by AlCl3 and AlCl3+Na-acetate using rutin as a standart.The antioxidant potential of extracts was evaluated 

by β-carotene-linoleic acid system and Rancimat method. For the free radical scavenging capacity 2,2-

diphenyl-1-picrylhydrazyl (DPPH•) method was used. The results were compared to the results of the 

synthetic antioxidant BHT. The highest activity was determined with all ethyl acetate extracts and it was 

observed that leaves of the studied species contain more phenolic compounds than the flowers, as well as the 

antioxidant capacity. It was determined that the flowers and leaves of H.origanifolium contain high amount of 

phenolic compounds, consequently show the most lipid peroxidation activity on Rancimat method than the 

synthetic antioxidant BHT. The flower extracts of H. montbretii and H. origanifolium exhibit higher activity 

on β-carotene-linoleic acid system than synthetic BHT. Also, the leaves of H. montbretii and H. perforatum 

demonstrated better anti-radical activity than BHT. 

  

Keywords: Hypericum origanifolium, Hypericum montbretii, Hypericum perforatum, Antioxidant activity,   

                    Radical Scavenging Activity 
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\|QOHQGLUHQ�� KLoELU� NRQXGD� GHVWH÷LQL� HVLUJHPH\HQ� $QDELOLP� 'DOÕ� %DúNDQÕPÕ]��
VD\ÕQ�KRFDP�3URI��'U��<XVXI�g=7h5.¶H� 
 dDOÕúPDODUÕPÕQ� KHU� DúDPDVÕQGD� GH÷HUOL� ELOJL� YH� |QHULOHUL\OH� GHVWH÷LQL�
HVLUJHPH\HQ� YH� oDOÕúPDPÕQ� \|QOHQGLULOPHVLQH� oRN� |QHPOL� NDWNÕODU� VD÷OD\DQ�
)DUPDNRJQR]L� $QDELOLP� 'DOÕ� g÷UHWLP� h\HVL� KRFDP� <UG�� 'Ro�� 'U�� 1LOJ�Q�
ÖZTÜRK’e, 

 dDOÕúPDODUÕP� LoLQ� ELWNLVHO� PDWHU\DOL� VD÷OD\DQ� 2VPDQJD]L� hQLYHUVLWHVL�
Fen Edebiyat Fakültesi BiyolojL�%|O�P��g÷UHWLP�h\HVL�'U��øVP�KDQ�3272ö/8-

ERKARA’ya, 

 dDOÕúPDPÕ]Õ� JHUoHNOHúWLUPHPL]GH� ODERUDWXDU� LPNDQODUÕQÕ� EL]H� VXQDQ�
$h%ø%$0�\|QHWLPLQH� 
 0DGGL� YH� PDQHYL� GHVWHNOHUL� LOH� KD\DWÕPÕQ� W�P� DúDPDODUÕQGD� \DQÕPGD�
olan aileme, özellikle Farmakognozi Anabilim DalÕ� <�NVHN� /LVDQV� |÷UHQFLVL�
QLúDQOÕP�(PLO�&LYLúRY¶D� 
       

��������������������������������������������������������������������������������������6RQVX]�WHúHNN�UOHU« 

  

 

 

 

 

 

 

 

 

 

 

 



 
iv 

 

 

ødø1'(.ø/(5 

 
Sayfa 
                                                                              
ÖZET ...................................................................................................................... i 

ABSTRACT ........................................................................................................... ii 

7(ù(..h5������������������������������������������������������������������������������������������������������������LLL 
ødø1'(.ø/(5�������������������������������������������������������������������������������������������������������LY 

ù(.ø//(5�'ø=ø1ø����.......................................................................................... vii 

dø=(/*(/(5�'ø=ø1ø�����������������������������������������������������������������������������������������YLLL 
6ø0*(/(5�9(�.,6$/70$/$5�'ø=ø1ø��������������������...................................... ix 

 

���*ø5øù����������������������������������������������������������������������������������������������������������������������������������� 
1.1. Antioksidanlar .................................................................................. 3 

 �������$QWLRNVLGDQ�WLSOHUL�YH�HWNL�PHNDQL]PDODUÕ������������������������� 

  1.1.2. Sentetik fenolik antioksidanlar ........................................ 6 

  �������'R÷DO�DQWLRNVLGDQODU������������������������������������..................... 9 

1.1.3.1. Flavonoidler ......................................................... 10 

1.1.3.1. Fenolik asitler ...................................................... 12 

�����$QWLRNVLGDQ�$NWLYLWHQLQ�'H÷HUOHQGLULOPHVL��������������������................ 14 

1.2.1. Tayin yöntemleri ............................................................ 15 

���������/LSLG�SHURNVLGDV\RQX�LQKLELV\RQXQD�GD\DOÕ���������� 
                                                       yöntemler ....................................................... 15 

i) 3HURNVLW�VD\ÕVÕ���������������������������������������������������� 

ii) 6FKDDO�IÕUÕQ�WHVWL������������������������������������������������� 

iii) Tiyobarbitürik asit testi (TBARS) ................. 15 

iv) �-karoten-linoleik asit sistemi ....................... 16 

v) Ransimat yöntemi …………………......…… 16 

1.2.1.2. �6HUEHVW�UDGLNDO�V�S�U�F��HWNL\H�GD\DOÕ 
            yöntemler ……..............…………………... 16 

i) Toplam Antioksidan Kapasite  



 
v 

  Ölçümü (TEAC) ……………………..……..16 

ii) DPPH• radikal süpürücü etki ....................… 17 

iii) Toplam radikal-trapping parametre  

(TRAP) ......................................................... 17 

iv) ABTS+Ü�UDGLNDO�NDW\RQ�UHQNVL]OHúWLUPH 

            yöntemi …………………………………….. 17 

v) Oksijen Radikali 

            Absorpsiyonu Yetene÷L�\|QWHPL��25$&��������� 

vi) Süperoksit anyon süpürücü aktivite 

            testi (FRAP) ……………….......................... 18 

vii) Elektron Spin Rezonans Spektroskopisi 

           (ESR) .............................................................. 18 

1.3. Tez kapsDPÕQGD�.XOODQÕODQ�Hypericum Türleri ............................. 19 

1.3.1. Hypericum perforatum (St. John’s wort) ...................... 19 

1.3.2. Hypericum  montbretii Spach. ...................................... 20 

1.3.3. Hypericum  origanifolium Willd. .................................. 21 

2. MATERYAL ve YÖNTEM ............................................................................ 23 

 2.1. Materyal .......................................................................................... 23 

2.1.1. Bitkisel materyal ............................................................ 23 

2.1.2. Kimyasal madde ve çözeltiler …………........................ 23 

�������.XOODQÕODQ�FLKD]ODU�«««««««««���������������«����� 

�������.XOODQÕODQ�PDO]HPHOHU�«����������������............................... 24 

2.2.  Yöntem ........................................................................................... 24 

�������(NVWUHOHULQ�KD]ÕUODQPDVÕ���������������������������������������������������� 

2.2.2. Toplam fenolik madde miktar tayini ............................. 25 

2.2.3. Flavonoid miktar tayini .................................................. 25 

2.2.4. Flavonol miktar tayini .................................................... 26 

2.2.5. DPPH üzerinden serbest radikal süpürücü etki .............. 26 

2.2.6. �-karoten-linoleik asit sisteminde antioksidan  

          aktivite tayini ................................................................. 27 

2.2.7. Ransimat yöntemi ile lipid peroksidasyonunu 

          inhibe edici etki ............................................................. 28 



 
vi 

3. BULGULAR .................................................................................................... 30 

�����(NVWUHOHULQ�)HQROLN�0DGGH�øoHUL÷L���������������������������������.... 30 

3.2. DPPH Üzerinden Serbest Radikal Süpürücü Etki  

       Tayini ................................................................................ 33 

3.3. �-karoten-linoleik Asit Sisteminde Antioksidan  

       Aktivite Tayini................................................................... 35 

3.4. Ransimat Yöntemi ile Lipid Peroksidasyonunu  

�������øQKLEH�(GLFL�(WNL������������������������������������������������������������������� 

���7$57,ù0$�9(�6218d�����������������������������������������������.................................. 41 

5. KAYNAKLAR ................................................................................................ 44 

 

 

 

 

 

 

 

 

 

 



 
vii 

ù(.ø//(5�'ø=ø1ø 
 

 

 

3.1. Hypericum�W�UOHULGHQ�HOGH�HGLOHQ�HNVWUHOHULQ���IDUNOÕ� 
       konsantrasyonda serbest radikal süpürücü etkileri                                          35                              

3.2. β-karoten-linoleik asit sisteminde Hypericum 

       türlerine ait ekstrelerin antioksidan aktiviteleri                                               36 

�����5DQVLPDW�\|QWHPL�LOH�]H\WLQ�\D÷ÕQÕQ�SHURNVLGDV\RQX 

       üzerine Hypericum türlerinden elde edilen ekstrelerin etkisi                          38         

 

 

 

 

 

 

 

 

 

 



 
viii 

dø=(/*(/(5�'ø=ø1ø 
 

 

 

3.1. Hypericum türlerinden  elde edilen ekstrelerin kuru  

       drog verimleri, toplam fenolik madde, flavonoid ve flavonol 

��������PLNWDUODUÕ������������������������������������������������������������������������������������������������������� ��� 

3.2. Hypericum türleriden elde edilen ekstrelerin DPPH üzerinden  

�������VHUEHVW�UDGLNDO�V�S�U�F��HWNL�WD\LQLQGH���øQKLELV\RQ�YH� 
       IC50�GH÷HUOHUL�����������������������������������������������������������������������������������������������������  

3.3. Hypericum ekstrelerinin β-karoten-linoleik asit sisteminde 

      �DQWLRNVLGDQ�DNWLYLWH�GH÷HUOHUL���������������������������������������������������������������������������� 

�����������NRQVDQWUDV\RQGD�]H\WLQ�\D÷ÕQD�LODYH�HGLOHQ�Hypericum  

       türlerine ait ekstrelerin  Ransimat yöntemi  ile ölçülen  

       bozunma indisleri                                                                                            39 

 

 

 

 

 



 
ix 

6ø0*(/(5�9(�.,6$/70$/$5�'ø=ø1ø 
 

ABAP   : 2,2-azobis-(2-amidinopropan)-hidroklorür 

ABTS  2,2’-azinobis-(3-etilbenzotiazolin-6-sülfonik asit) 

diammonyum tuzu 

BHA                        : %�WLOOHQPLú�KLGURNVLDQLVRO 
BHT   : %�WLOOHQPLú�KLGURNVLWROXRO 
DG   : Dodesil gallat 

DPPH   : 2,2-difenil-1-pikrilhidrazil radikali 

EA   : Etil asetat ekstresi 

Fe+3-TPTZ   : Demir tripidil-triazine kompleksi 

FRAP   : Süperoksit anyon süpürücü aktivite testi 

GSH   : Redükte glütatyon 

ME   : Metanol ekstresi 

HOC   : H. origanifolium çiçekleri 

HOY   :  H. origanifolium�\DSUDNODUÕ 
HMC   : H. montbretii çiçekleri 

HMY   : H. montbretii�\DSUDNODUÕ 
HPC   : H. perforatum çiçekleri 

HPY   : H. perforatum�\DSUDNODUÕ 
LDL   : '�ú�N�GDQVLWHOL�OLSRSURWHLQ��/RZ�'HQVLW\�/LSRSURWHLQ� 
MDA   : Monoaldehitler 

NADPH   : Nikotinamid adenin dinükleotid fosfat (redükte) 

ORAC   : 2NVLMHQ�UDGLNDOL�DEVRUSVL\RQX�\HWHQH÷L� 
PG   : Propil gallat 



 
x 

ROT   : Reaktif oksijen türleri 

SOD   : Süperoksid dismutaz 

SU   : Sulu ekstre 

TEAC   : Toplam antioksidan kapasite  

TBARS   : Tiyobarbitürik asit testi 

TBHQ   : ter-bütilhidrokinon 

TRAP   : Toplam radikal-trapping parametre 

YBSK   : <�NVHN�EDVÕQoOÕ�VÕYÕ�NURPDWRJUDILVL 
 

 

 

 

 

 

 

 

 



 
1 

���*ø5øù� 
 

 6RQ�\ÕOODUGD� LQVDQODU�VD÷OÕNOÕ�\DúDP�YH�VD÷OÕNOÕ�\DúODQPD�NRQXODUÕQD�E�\�N�
LOJL� J|VWHUPHNWHGLUOHU�� %XQD� SDUDOHO� RODUDN� GD� DOÕQDQ� JÕGDODUÕQ� NDOLWHVL� YH� JÕGDODUD�
LODYH� HGLOHQ� NDWNÕ� PDGGHOHUL� |QHP� ND]DQPD\D� EDúODPÕúWÕU� �3DFNHU� YH� DUN��� �������
ÖzelOLNOH� VRQ� \ÕOODUGD� JHUoHNOHúWLULOHQ� EL\RPHGLNDO� DUDúWÕUPDODU�� UHDNWLI� RNVLMHQ�
W�UOHULQLQ� �527�� GRNX� �]HULQGHNL� KDVDUODUÕ�� HWNL� PHNDQL]PDVÕ� YH� Y�FXW� VDYXQPD�
VLVWHPOHUL� �]HULQGH� \R÷XQODúPÕúWÕU�� %X� W�UOHU� LODoODU�� XOWUDYLROH� ÕúÕQÕ�� UDG\DV\RQ� YH�
oHYUH�NLUOLOL÷L�JLEL�HN]RMHQ�ND\QDNODUD�PDUX]�NDODUDN��3U\RU���������FDQOÕODUGD�NDQVHU��
úHNHU�KDVWDOÕ÷Õ��NDUDFL÷HU�\HWPH]OL÷L��RWRLPP�Q�KDVWDOÕNODU��PXOWLSOH�VNOHUR]��DUWULW�YH�
\DúODQPD� JLEL� IL]\RSDWRORMLN� GXUXPODUÕQ� ROXúPDVÕQD� QHGHQ� ROPDNWDGÕUODU� �7VDR� YH�
Deng, 2004; HDOOLZHOO���������+�FUHVHO�RQDUÕP�VLVWHPOHUL�YH�VDYXQPD�PHNDQL]PDODUÕ�
KHU�]DPDQ�LoLQ�RNVLGDWLI�\ÕNÕP�KHGHILGLU��%HFNPDQ�YH�$PHV���������%X�QHGHQOHUGHQ�
GROD\Õ�J�Q�P�]GH�DQWLRNVLGDQODU�|QHP�ND]DQPD\D�EDúODPÕúWÕU� 
 Besin faktörlerinde bulunan antioksidanlar inVDQ� VD÷OÕ÷ÕQD� ID\GDOÕ� ROGX÷X�
JLEL��7VDR�YH�'HQJ��������JÕGD�PDGGHOHULQLQ�GH�UDI�|PU�Q��X]DWDUDN�YH�RNVLGDV\RQX�
JHFLNWLUHUHN�YH\D�LQKLEH�HGHUHN�EHVLQ�GH÷HUOHULQGHNL�ND\EÕ�D]DOWPDNWDGÕUODU��1LVKLQR��
1999; Frankel, 1999). $QWLRNVLGDQ� PDGGH� LoHUHQ� JÕGD� W�NHWLPi sonucu katarakt 

(Jacquez ve ark., 1994), kanser, kalp-GDPDU� YH� VHUHEURYDVN�OHU� UDKDWVÕ]OÕNODU� JLEL�
NURQLN�KDVWDOÕNODUÕQ�RUDQÕQGD�E�\�N�|Oo�GH�D]DOPD�J|U�OG�÷��VDSWDQPÕúWÕU��+DOOLZHOO��
2002). 

 %HVLQ� PDGGHOHULQGH� HQ� oRN� NXOODQÕODQ� VHQWHWLN� DQWLRNVLGDQODU� E�WLOOHQPLú�
KLGURNVLDQL]RO� �%+$��� E�WLOOHQPLú� KLGURNVLWROXRO� �%+7��� SURSLO� JDOODW� �3*�� YH�
tersiyer-bütilhidrokinon’dur (TBHQ) (Shahidi, 2000; Pinho ve ark., 2000; 

Wettasinghe ve Shahidi, 1999). Bu maddeler, serbest radikalleri nötralize ederek 

RUJDQL]PD\Õ� KDVWDOÕNODUD� NDUúÕ� YH� EHVLQ� PDGGHOHULQL� LVH� ER]XOPD\D� NDUúÕ�
NRUXPDNWDGÕUODU� �&KXQJ� YH� DUN��� ������� %X� VHQWHWLN� ELOHúLNOHU� WRNVLN� YH�YH\D�
PXWDMHQLN� HWNLOHU� J|VWHUGLNOHUL� LoLQ� �.ROHYD� YH� DUN��� ������ GR÷DO� DQWLRNVLGDQODUOD�
NRPELQH� RODUDN� NXOODQÕPODUÕ� JLWWLNoH� GDKD� oRN� \D\JÕQODúPD\D� EDúODPÕúWÕU�
(Wettasinghe ve Shahidi, 1999; Koleva ve ark., 2002). Bu nedenle günümüzde 
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ELWNLVHO� ND\QDNOÕ� GR÷DO� DQWLRNVLGDQODU� �]HULQGHNL� DUDúWÕUPDODU� GDKD� GD� |QHP�
ND]DQPÕúWÕU� 
 %LUoRN�WD\LQ�\|QWHPL�LOH�SHNoRN�ELWNL�YH�GR÷DO�ELOHúL÷LQ antioksidan aktivite 

J|VWHUGLNOHUL�VDSWDQPÕúWÕU��g]HOOLNOH�ELWNLVHO�IHQROOHULQ�SULPHU�DQWLRNVLGDQ�DNWLYLWH\H�
VDKLS�ROGXNODUÕ�J|U�OP�úW�U��5LFH-Evans ve ark., 1997; Shahidi, 2000). 

 6HUEHVW� UDGLNDO� V�S�U�F�� HWNL\H� VDKLS� ELWNL� HNVWUHOHUL� K�FUH� YH� RUJDQODUÕ�
RNVLGDWLI� KDVDUD� NDUúÕ� NRUXGXNODUÕ� LoLQ� oRN� oDOÕúÕODQ� NRQXODUGDQ� ELUL� ROPXúWXU��
'�Q\DGD�����W�U��EXOXQDQ�*XWWLIHUDH��+\SHULFDFHDH��IDPLO\DVÕQÕQ�7�UNL\H¶GH����W�U��
EXOXQPDNWDGÕU� YH� �ONHPL]GH� \HWLúHQ� W�UOHU� �]HULQGH� oRN� D]� EL\RPHGLNDO� DUDúWÕUPD�
\DSÕODELOPLúWLU��%XQD�NDUúÕQ�FLQVLQ�RILVLQDO� W�U��RODQ�Hypericum perforatum’un (St. 

-RKQ¶V� ZRUW�� EHOLUJLQ� RUDQGD� DQWLRNVLGDQ� HWNL\H� VDKLS� ROGX÷X� WHVELW� HGLOPLú� YH� EX�
QHGHQOH�ELUoRN�oDOÕúPD\D�NRQX�ROPXúWXU��0D]]D�YH�2RPDK�������� 
 %X� oDOÕúPDGD� (VNLúHKLU� oHYUHVLQGHQ� WRSOanan iki Hypericum türünün (H. 

montbretii Spach., H. origanifolium�:LOOG��� � oLoHN� YH� \DSUDNODUÕQÕQ� DQWLRNVLGDQ� YH�
serbest radikal süpürücü potansiyeli incelenerek ekstrelerin fenolik içerikleri 

VSHNWURVNRSLN�\|QWHPOHU�LOH�WD\LQ�HGLOPLúWLU��(OGH�HGLOHQ�VRQXçlar cinsin ofisinal türü 

Hypericum perforatum ve sentetik antioksidan BHT’nin VRQXoODUÕ� LOH�
NDUúÕODúWÕUÕOPÕúWÕU� 
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1.1.   Antioksidanlar 

 

 /LSLG�RNVLGDV\RQX��EHVLQ�NDOLWHVL�ER]XOPDVÕQÕQ�EDúOÕFD�QHGHQLGLU��%HVLQOHULQ�
NDOLWHVL��UHQJL��WDGÕ�YH�|]HOOLNOHULQL�ROXPVX]�HWNLOH\HQ�ED]Õ�GH÷LúLPOHUL�EDúODWPDNWDGÕU�
(Wettasinghe ve Shahidi, 1999; Sanchez-Moreno ve ark., 1998). Antioksidanlar, 

OLSLGOHULQ� RNVLGDWLI� ER]XOPDVÕQÕ� |QOH\HUHN� \DGD� JHFLNWLUHUHN� �&DR� YH� 3ULRU�� ������
besin kalitesini koruyan veya oksidasyon boyuQFD� EHVLQ� PDGGHVLQLQ� ER]XOPDVÕQÕ��
N�IOHQPHVLQL� YH� UHQJLQLQ� VROPDVÕQÕ� |QOH\HQ�PDGGHOHUGLU� �6DQFKH]-Moreno ve ark., 

1998).  

 %HVLQOHU� LoLQ� LGHDO� ELU� DQWLRNVLGDQ�� UHQNVL]�� NRNXVX]� YH� WDWVÕ]� ROXS�� G�ú�N�
NRQVDQWUDV\RQODUGD� HWNLOL� ROPDOÕGÕU�� $\UÕFD� �U�QH� HNOHQPHVL� NROD\� ROXS�� LúOHP�
ER\XQFD�ER]XOPDGDQ�NDODELOPHOL�YH�XFX]�ROPDOÕGÕU��$QWRORYLFK�YH�DUN��������� 
 %HVLQOHULQ� RNVLGDV\RQX�� JHQHOOLNOH� \D÷ODUÕQ� ÕúÕ÷D�� ÕVÕ\D�� UDG\DV\RQD��PHWDO�
L\RQODUÕ� \DGD� PHWDO-SURWHLQ� NDWDOL]|UOHULQH� PDUX]� NDOPD� VRQXFX� EDúOD\DQ� VHUEHVW�
rDGLNDO� ]LQFLU� UHDNVL\RQODUÕ� VRQXFX� ROXúPDNWDGÕU�� (Q]LP� OLSRMHQD]� GD� RNVLGDV\RQX�
EDúODWDELOLU� �6KDKLGL� YH� 1DF]N�� ������� 2NVLGDV\RQXQ� NODVLN� \ROX�� EDúODQJÕo� �OLSLG�
VHUEHVW� UDGLNDOOHULQLQ� �UHWLPL��� \D\ÕOPD� �oR÷DOPD�� YH� VRQODQPD� �QRQ-radikal 

ürünlerinin prodükVL\RQX��UHDNVL\RQODUÕQÕ�LoHUPHNWHGLU�>UHDNVL\RQ����-(4)] (Bondet ve 

ark., 1997). 

 

%DúODPD                        RH  :��5�����+�      (1) 

<D\ÕOPD                        R•  + O2  :��522�      (2) 

               ROO•  + RH  :��5�����522+    (3) 

Sonlanma     R•  + R• 

               R•  + ROO•   :��QRQ-radikal ürünler   (4) 

                                     ROO•  + ROO•  

 

3URVHVLQ� EDúODPDVÕQD� ÕVÕ�� ÕúÕN�� UDG\DV\RQ� YH� PHWDOOHU� JLEL� GÕú� IDNW|UOHU� VHEHS�
ROPDNWDGÕU�� %X� QHGHQOH� |]HOOLNOH� in vivo antioksidan aktivite ölçümlerinde serbest 

UDGLNDO�ROXúXPX�úHNOL�J|]�|Q�QGH�EXOXQGXUXOPDNWDGÕU��$QWRORYLFK�YH�DUN��������� 
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�������$QWLRNVLGDQ�WLSOHUL�YH�HWNL�PHNDQL]PDODUÕ� 
 

 $QWLRNVLGDQODU� HWNL� úHNLOOHULQH� J|UH� DúD÷ÕGDNL� JLEL� VÕQÕIODQGÕUÕOPDNWDGÕUODU�
(Moure ve ark., 2001; Sanchez-Moreno ve ark., 1998): 

- serbest radikal terminatörleri,  

-�PHWDO�L\RQX�úHODWODUÕ�� 
-�NDSDOÕ�VLVWHPOHUGH�RNVLMHQOH�HWNLOHúHQ�RNVLMHQ�V�S�U�F�OHUL� 
%|\OHFH�� ELULQFL� JUXS� DQWLRNVLGDQODU�� \�NVHN� HQHUMLOL� OLSLG� UDGLNDOOHUL� LOH� HWNLOHúHUHN�
RQODUÕ� GDKD� VWDELO� WHUPRGLQDPLN� �U�QOHUH� oHYLUPH\H� oDOÕúPDNWDGÕU�� gQOH\LFL�
DQWLRNVLGDQODU� RODUDN� GD� ELOLQHQ� LNLQFL� JUXS� DQWLRNVLGDQODU�� KLSHURNVLGOHUL� \ÕNDUDN�
]LQFLU�ROXúXPX�KÕ]ÕQÕ�JHFLNWLUPHNWHGLU��$QWRORYLFK�YH�DUN��������� 
 Antioksidanlar (AH), lipid radikallerine KÕ]OD� KLGURMHQ� DWRPX�YHUHUHN� OLSLG�
oksidasyona etki etmektedirler [reaksiyon (5) ve (6)]. Sonraki reaksiyonlar ise zincir 

ROXúXPX�����YH�����UHDNVL\RQODUÕ�LOH�\DUÕúPDNWDGÕU� 
 

ROO• + AH :�522+���$�  (5) 

RO• + AH :�52+���$�  (6) 

ROO• + A• :�522$   (7) 

RO• + A• :�52$   (8) 

RO• + RH :�522+���5�  (9) 

 

 %�W�Q� EX� UHDNVL\RQODU� GR÷DGD� HN]RWHUPLN� RODUDN� JHUoHNOHúPHNWHGLU��
$QWLRNVLGDQODUÕQ��$+��HWNLOHUL�$-+�ED÷Õ�NXYYHWLQLQ�D]DOPDVÕ\OD�DUWPDNWDGÕU��2OXúDQ�
IHQRNVL� UDGLNDO� \HQL� VHUEHVW� UDGLNDO� UHDNVL\RQXQX� EDúODWDPDPDNWD yada zincir 

UHDNVL\RQX� LOH� KÕ]OÕ� RNVLGDV\RQD� VHEHS� RODPDPDNWDGÕU�� %X� úDUWODU� J|]� |Q�QH�
DOÕQGÕ÷ÕQGD�� DQWLRNVLGDQ� DNWLYLWH� LoLQ�\DSÕ�RODUDN�P�NHPPHO�KLGURMHQ�YH\D�HOHNWURQ�
donörü olan ve radikallerinin de rezonans delokalizasyonu boyunca nispeten daha 

sabit� ROXS�� PROHN�OHU� RNVLMHQ� VDOGÕUÕVÕQD� X\JXQ� E|OJHOHUH� VDKLS� ROPD\DQ� HQ� X\JXQ�
NLP\DVDO�PDGGH�JUXEXQXQ�IHQROLN��ELOHúLNOHU�ROGX÷X�J|U�OP�úW�U��$QWRORYLFK�YH�DUN���
2002). 
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 Fenolik antioksidanlar serbest radikal terminatörleri kategorisine girmekte ve 

serbest rDGLNDO�V�S�U�F��YH\D�PHWDO�úHODW|U��JLEL�HWNL�HWPHNWHGLUOHU��6DQFKH]-Moreno 

ve ark., 1998).   

)HQROOHULQ� OLSLG� UDGLNDOOHUL� LOH� UHDNVL\RQX� VRQXFX� ROXúDQ� IHQRNVL� UDGLNDOOHUL��
DURPDWLN� KDOND� HWUDIÕQGDNL� WHN� HOHNWURQXQ� GHORNDOL]DV\RQX� LOH� VWDELOL]H� HGLOPLúWLU�
[reaksiyon (10)]. 

 

O O O O
.

.

.

.

 (10) 

 

Fenolün kendisi antioksidan olarak inaktiftir. o- ve p-� NRQXPODUÕQGD� KLGURMHQ�
DWRPODUÕQÕQ� DONLO� JUXSODUÕ� LOH� V�EVWLW�H� ROPDVÕ� KLGURNVLO� JUXEXQXQ� HOHNWURQ�
\R÷XQOX÷XQX� DUWWÕUPDNWD� YH� E|\OHFH� OLSLG� UDGLNDOOHU� �]HULQGH� HWNLVL� GH� DUWPDNWDGÕU��
0HWLO� JUXEX� LOH� V�EVWLW�V\RQXQD� RUDQOD� IHQROLN� DQWLRNVLGDQODUÕQ� DNWLYLWHVL� p- 

konumunda etil yada n-E�WLO� JUXEX� LOH� V�EVWLW�H� ROPDVÕ� LOH� GDKD� oRN� DUWPDNWDGÕU�
(Shahidi ve Naczk, 1995). 

 %�WLOOHQPLú� KLGURNVLWROXRO� �%+7�� \DGD büWLOOHQPLú� KLGURNVLDQLVRO� �%+$��
|UQHNOHULQGH� ROGX÷X� JLEL� IHQRNVL� UDGLNDOOHULQLQ� VWDELOLWHVL�� o- konumundaki büyük 

JUXSODUÕQ� ED÷ODQPDVÕ\OD� DUWPDNWDGÕU�� %X� V�EVWLW�HQWOHU� UDGLNDOOHULQ� E|OJHVLQGHNL�
VWHULN� HQJHOL� DUWWÕUPDNOD� EHUDEHU� DQWLRNVLGDQ� VHUEHVW� UDGLNDOOHUL� LoHUHQ� \D\ÕOPD�
UHDNVL\RQODUÕQÕQ�>UHDNVL\RQ������������YH�����@�KÕ]ODUÕQÕ�GD�D]DOWPDNWDGÕU� 
 

 

A•  +  O2  :��$22�    (11) 

  AOO•  +  RH :�$22+���5�  (12)  

  A•  +  RH  :��$+���5�   (13) 
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)HQRO� \DSÕVÕQGDNL� KLGURNVLO� JUXEXQXQ� o- veya p- konumuna ikinci bir hidroksil 

JUXEXQXQ� ED÷ODQPDVÕ� LOH� DQWLRNVLGDQ� DNWLYLWH� DUWPDNWDGÕU� �&KHQ� YH� +R�� �������
$QWLRNVLGDQ� PDGGH� NRQVWDQWUDV\RQXQXQ� RNVLGDV\RQ� KÕ]ÕQD� HWNLVL�� DQWLRNVLGDQÕQ�
\DSÕVÕ�� RNVLGDV\RQ� NRúXOODUÕ� JLEL� ELUoRN� IDNW|UH� ED÷OÕGÕU� �0RXUH� YH� DUN��� �������
gUQH÷LQ�� \�NVHN� NRQVDQWUDV\RQODUGDNL� IHQROLN� DQWLRNVLGDQODUÕQ� ������ ����� YH� �����
UHDNVL\RQODUÕ� JLEL� EDúODPD� UHDNVL\RQODUÕQD� HNOHQPHVL\OH� HWNLOHULQL� ND\EHGLS� SUR-

RNVLGDQODU�RODUDN�GDYUDQGÕNODUÕ�VDSWDQPÕúWÕU��+ROOPDQ�YH�.DWDQ�������� 
 $\UÕFD�� IHQROLN� DQWLRNVLGDQODU� ER]XOPDPÕú� \D÷D� HNOHQGL÷LQGH� LQG�NVL\RQ�
V�UHVLQGH� X]DPD�J|U�OPHNWHGLU��$PD�ER]XOPD\D� EDúODPÕú� OLSLGOHUH� HNOHQGLNOHULQGH�
HWNLVL]� NDOPDNWDGÕU�� %X� QHGHQOH�� RNVLGDV\RQD� NDUúÕ�PDNVLPXP� NRUXPD� HOGH� HWPHN�
LoLQ�DQWLRNVLGDQODUÕQ�EHVLQ�PDGGHOHULQH�P�PN�Q�ROGX÷X�NDGDU erken ilave edilmesi 

gerekmektedir (Shahidi ve Naczk, 1995). 

 

1.1.2.  Sentetik fenolik antioksidanlar 

 

 *ÕGD� PDGGHOHULQH� DQWLRNVLGDQ� LODYHVL� oHúLWOL� \|QHWPHOLNOHU� WDUDIÕQGDQ�
VÕQÕUODQGÕUÕOPÕúWÕU�� gUQH÷LQ�� $%'¶GH� \�U�UO�NWH� RODQ� )'$� \|QHWPHOL÷L�� EHVLQOHUGH�
DQWLRNVLGDQ� YDUOÕ÷ÕQÕQ� �U�QOHULQ� HWLNHWOHULQGH� ELOGLULOPHVLQL� YH� QH� DPDoOD�
NXOODQÕOGÕ÷ÕQÕQ� DoÕNODQPDVÕQÕ� LVWHPHNWHGLU� �6KDKLGL� YH� 1DF]N�� ������� *ÕGD�
�U�QOHULQGH� NXOODQÕPD� X\JXQ� VHQWHWLN� DQWLRNVLGDQODU�� E�WLOOHQPLú� KLGURNVLWROXRO�
�%+7���E�WLOOHQPLú�KLGURNVLanisol (BHA), gallatlar (propil gallat (PG), dodesil gallat 

(DG)) ve ter-bütilhidrokinon (TBHQ)’dur (Wettasinghe ve Shahidi, 1999; Pinho ve 

ark., 2000). 
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OH

C(CH3)3

OCH3  

 

OH

C(CH
3
)
3

CH
3

C(CH
3
)
3

 

BHA 

(3-tersiyer-butil-4-hidroksianisol) 

(2-tersiyer-butil-4-metoksifenol) 

BHT 

(3,5-tesiyer-butil-4-hidroksitoluol) 

(2,6-tersiyer-butil-4-metilfenol) 

 

 %+$�YH�%+7�PRQRKLGULN�IHQROLN�DQWLRNVLGDQODUGÕU��+HU�LNL�PDGGH�GH�\D÷GD�
oRN�o|]�Q�U��VXGD�o|]�QPH]��*ÕGD�HQG�VWULVLQGH�NXOODQÕOPDGDQ�|QFH�LON�GHID�SHWURO��
RNVLGDWLI�ER]XOPD\D�NDUúÕ�NRUXPDN�LoLQ�NXOODQÕOPÕúODUGÕU��.LP\DVDO�RODUDN�%+$���-

tert-bütil-4-hidroksianisol’ün (%90) ve 2-tert-bütil-4-hidroksianisol’ün (%10) 

NDUÕúÕPÕGÕU��7LFDUL�DPDoOÕ�NXOODQÕPGD��%+$�EH\D]�PXPVX�WDEDNDODU�KDOLQGH��%+7�LVH�
EH\D]� NULVWDO� ELOHúLN� RODUDN� EXOXQPDNWDGÕU�� $\UÕFD�� %+7� KD\YDQVDO� \D÷ODUGD�
oksidasyonu önleyici ajan olarak bitkisHO�\D÷ODUGDQ�GDKD�HWNLOLGLU��.KDQ�YH�6KDKLGL��
2001). 

 *HQLú� X\JXODPD� DODQÕQD� J|UH�� %+$� |]HOOLNOH� HVDQVL\HO� \D÷ODUÕQ� WDW� YH�
UHQJLQL�NRUXPDGD�NXOODQÕOPDNWD�YH�KHU�oHúLW�JÕGD\D�NDWÕODELOHQ�DQWLRNVLGDQ�RODUDN�GD�
ilgi görmektedir. %+$��|]HOOLNOH� WDKÕO�YH�úHNHUOHPH��U�QOHULQGH�NXOODQÕODQ�KLQGLVWDQ�
FHYL]L� YH� SDOPL\H� |]�� \D÷ODUÕ� JLEL� NÕVD� ]LQFLUOL� \D÷� DVLWOHULQLQ� RNVLGDV\RQXQXQ��
kontrolünde etkilidir (Shahidi ve Naczk, 1995). 

 8oXFX�\DSÕ\D�VDKLS�ROGXNODUÕQGDQ�GROD\Õ�KHP�%+$�KHP�GH�%+7�EHVLQ�LoLQH�
geçebilmektedir ve� EX� VHEHSOH� SDNHWOHPH� VÕUDVÕQGD� GD� NXOODQÕODELOHQ� |QHPOL� NDWNÕ�
PDGGHOHULGLU�� %+$� YH� %+7� NRPELQH� RODUDN� NXOODQÕOGÕNODUÕQGD� VLQHUMLN� HWNL�
göstermektedir. gUQH÷LQ�� EX� LNL� DQWLRNVLGDQÕQ� NRPELQH� NXOODQÕPÕ� IÕQGÕN� YH�
�U�QOHULQLQ�RNVLGDWLI� UHDNVL\RQODUÕQÕ�|QOHPHOHUL�DoÕVÕQGDQ�oRN�X\JXQGXU��6KDKLGL�YH�
Naczk, 1995). 
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OH

OH

C(CH3)3

 

 

                                                          TBHQ 

                                             (ter-butilhidroksikinon) 

 

 ter-E�WLOKLGURNLQRQ� �7%+4�� \DQDQ� \D÷ODUÕ� RNVLGDV\RQD� NDUúÕ� NRUXPDN� LoLQ�
önerilen BHA ve BHT benzeri etki gösteren en iyi antioksidan madde olup oksidatif 

VWDELOLWH\L�DUWWÕUPDN�LoLQ�KLGURMHQDV\RQD�DOWHUQDWLI�RODUDN�J|VWHULOPHNWHGLU��Bej renkli 

ELU� WR]� RODQ� 7%+4�� \D÷ODUGD� \HWHUOL� PLNWDUGD� o|]�QPHNWH�� GHPLU� YH� EDNÕU� JLEL�
PHWDOOHUOH�NRPSOHNV�ROXúWXUPDPDNWDGÕU��%XQGDQ�GROD\Õ�� HNOHQGL÷L��U�QOHULQ� UHQJLQL�
GH÷LúWLUPHPHNWHGLU�� 0DNVLPXP� GR]X� ������ \DGD� ���� SSP� ROPDN� �]HUH� %+$� YH�
%+7�LOH�NRPELQH�RODUDN�\DGD�WHN�EDúÕQD�NXOODQÕODELOPHNWHGLU��7%+4�SURSLO�JDOODW¶OD 
NRPELQH� HGLOHPHPHNWHGLU�� +DP� \D÷ODUÕQ� VWDELOL]DV\RQX� LoLQ� L\L� SHUIRUPDQV�
J|VWHUGL÷L� ND\GHGLOPLúWLU�� 6LWULN� DVLW� YH�PRQRJOLVHULG� VLWUDW� JLEL� úHODW� \DSÕFÕ� DMDQODU�
7%+4¶XQ� OLSLG� VWDELOL]H� HGLFL� |]HOOL÷LQL� DUWWÕUPDNWDGÕU�� %X� NRPELQDV\RQ� HVDVHQ�
bitkisel ve katÕ� \D÷ODUGD� NXOODQÕOPDNWD� ROXS�� KD\YDQVDO� \D÷ODUGD� \D\JÕQ� GH÷LOGLU�
(Shahidi ve Naczk, 1995).  

 

OH

OHOH

COOC3H7  

PG 

(3,4,5-trihidroksipropilbenzoat) 

 

 Propil gallat (PG), gallik asitin propil alkol ile esterifikasyonu sonucu alkol 

ID]ODVÕQÕQ�GLVWLOH�HGLOPHVL�LOH�HOGH�HGLOHQ�ELOHúLNWLU���%H\D]�NULVWDO�WR]GXU�YH�VXGD�oRN�
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D]� o|]�QPHNWHGLU�� g]HOOLNOH� KD\YDQVDO� YH� ELWNLVHO� \D÷ODUÕQ� VWDELOL]DV\RQXQGD�
NXOODQÕOPDNWDGÕU�� (ULPH� QRNWDVÕ� ���°&� ROXS�� ÕVÕQGÕNoD� HWNLVLQL� ND\EHWPHNWH� YH� EX�
nedenle 190°&¶\L�DúDQ�ÕVÕGD�NXOODQÕPÕ�X\JXQ�EXOXQPDPDNWDGÕU��3*�GHPLU�L\RQODUÕ�LOH�
ELUOHúHUHN�PDYL-VL\DK�NRPSOHNV�ROXúWXUGX÷XQGDQ��GHPLU�YH�EDNÕU�NDWDOL]|UOHUL�HOLPLQH�
HWPHN� LoLQ� KHU� ]DPDQ� VLWULN� DVLW� JLEL� úHODWODUOD� NXOODQÕOPDNWDGÕU�� %+$� YH� %+7� LOH�
VLQHUMLN� HWNLVL� WHVELW� HGLOPLúWLU� fakat TBHQ ile kombinasyonu uygun 

J|U�OPHPHNWHGLU��3*��ELWNLVHO�YH�KD\YDQVDO�\D÷ODUÕQ�� WD]H�YH�GRQPXú�HW��U�QOHULQLQ�
YH�oHUH]OHULQ�RNVLGDV\RQXQX� LQKLEH�HWPHN� LoLQ�NXOODQÕOPDNWDGÕU��%XQGDQ�EDúND��3*�
amfifilik \DSÕVÕQGDQ� GROD\Õ� NXUX� �VXVX]�� ELWNLVHO� \D÷ODUGa çok etkili bir 

DQWLRNVLGDQGÕU��*DOODWODUÕQ�XoXFX�|]HOOL÷L�%+$�YH�%+7¶GHQ�GDKD�G�ú�N�ROGX÷XQGDQ��
bu monohidrik fenollere oranla daha az fenolik kokuya sahiptir (Shahidi ve Naczk, 

1995). 

 

��������'R÷DO�DQWLRNVLGDQODU 

 

 %HVLQOHUGHNL� GR÷DO� DQWLRNVLGDQODU�� ELWNLQLQ� E�W�Q� NÕVÕPODUÕQGD� EXOXQDELOHQ�
SROLIHQROLN� \DSÕOÕ� ELOHúLNOHUGLU�� %LWNLVHO� IHQROOHU� oRN� IRQNVL\RQOX� ROXS� LQGLUJH\LFL�
DMDQ��PHWDO� úHODW|UOHUL� YH� RNVLGDV\RQ� |QOH\LFL� HWNLOHUL� YDUGÕU��*HQHO� RODUDN�� ELWNLVHO�
fenolik antioksidanlara örnek olarak flavonoid� ELOHúLNOHUL�� IHQROLN� DVLW� W�UHYOHUL��
QDIWRNLQRQODU�� NXPDULQOHU� YH� WRNRIHUROOHU� J|VWHULOPHNWHGLU�� 'R÷DO� DQWLRNVLGDQODU�
RUJDQL]PDGDQ� DEVRUEH� HGLOGLNWHQ� VRQUD� IL]\RORMLN� IRQNVL\RQODUÕ� DoÕVÕQGDQ� |QHPOL�
duruma gelirler (Triantaphyllou ve ark., 2001). 

 BesinlerH� LODYH� HGLOHQ� � VHQWHWLN� DQWLRNVLGDQODUÕQ� RUWD\D� oÕNDQ� oHúLWOL� \DQ�
HWNLOHUL��UHWLFLOHUL�GR÷DO�ND\QDNOÕ�DQWLRNVLGDQODUÕ�NXOODQPD\D�\|QHOWPLúWLU��Bu sentetik 

DQWLRNVLGDQODUÕQ� IHQROLN� \DSÕGD� ROPDVÕ� EX� NRQXGD� \DSÕODQ� DUDúWÕUPDODUÕQ� GD� GR÷DO�
\DSÕOÕ� DQWLRNVLGDQODUGD� D\QÕ� \DSÕ\D� VDKLS�PROHN�OOHULQ�� |]HOOLNOH�GH� IODYRQRLGOHU�YH�
IHQROLN� DVLWOHULQ� LQFHOHQPHVL� �]HULQGH� \R÷XQODúPDVÕQÕ� VD÷ODPÕúWÕU� �%DODVXQGUDP� YH�
ark., 2006). )HQROLN� ELOHúLNOHULQ� VHUEHVW� UDGLNDOOHULQ� HQJHOOHQPHVLQGH� |QHPOL� UROOHUL�
EXOXQPDNWDGÕU�� BöyleliNOH� /'/� RNVLGDV\RQXQD� NDUúÕ� GD\DQÕNOÕOÕ÷Õ� DUWWÕUÕU� YH� OLSLG�
SHURNVLGDV\RQXQX� HQJHOOHUOHU�� )HQROLN� ELOHúLNOHULQ� D\QÕ� ]DPDQGD� LOWLKDS� NXUXWXFX�
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HWNLOHUL�GH�YDUGÕU��6D÷OÕ÷D�\DUDUOÕ�RODQ�IHQROLN�ELWNLOHULQ�SHNoRN�NÕVÕPODUÕQGD��D\UÕFD 
oD\��úDUDS�JLEL�LoHFHNOHUGH�GH�EXOXQPDNWDGÕU��2UWDODPD�IODYRQRLG�W�NHWLPLQLQ�NRURQHU�
NDOS�KDVWDOÕNODUÕ�|O�POHUL�LOH�WHUV�RUDQWÕOÕ�ROGX÷X�J|U�OP�úW�U��6DPPDQ�YH�DUN�������� 
 (SLGHPL\RORMLN� YH� NOLQLN� oDOÕúPDODU� PH\YH� YH� VHE]HOHUGHNL� IHQROLN�
DQWLRNVLGDQODUÕQ� NDUGL\RYDVN�OHU� KDVWDOÕNODU� YH� oHúLWOL� NDQVHU� WLSOHUL� JLEL� NURQLN� YH�
GHMHQHUDWLI� KDVWDOÕNODUD� NDUúÕ� NRUX\XFX� HWNLOHUL� ROGX÷XQX� J|VWHUPLúWLU� �6DQFKH]-
0RUHQR�YH�DUN����������$\UÕFD��EX�EHVLQ�PDGGHOHULQGHNL�DQWLRNVLGDQODUÕQ�HNVWUH�HGLOLS�
GL÷HU�JÕGD�PDGGHOHULQH�NDWÕOPDVÕ�JÕGDODUÕQ�RNVLGDV\RQD�NDUúÕ�VWDELOL]DV\RQX�YH�LQVDQ�
VD÷OÕ÷ÕQD�ID\GDODUÕ�DoÕVÕQGDQ�oRN�|QHPOLGLU��6KDKLGL�������� 
 

1.1.3.1. Flavonoidler  

 

 )ODYRQRLGOHU� ELWNLOHUGH� \D\JÕQ� RODUDN�EXOXQDQ� IHQROLN�PDGGHOHUGLU��En çok 

PH\YH��VHE]H��IÕQGÕN��WRKXPODU�YH�oLoHNOHUGH�EXOXQXUODU��)rankel, 1999; Rice-Evans, 

1999).  

 <DSÕODUÕ�DURPDWLN�$�KDONDVÕQD�ELUOHúPLú�KHWHURVLNOLN�&�KDONDVÕQGDQ�YH�EXQD�
GD�LNLQFL�DURPDWLN�%�KDONDVÕQÕQ�ELUOHúPHVLQGHQ�ROXúPDNWDGÕU�� 
 

O
2

A C

B

3

45

6

8

7

3'

4'

5'

1'

2'

6'

 

 

%X� \DSÕQÕQ� DURPDWLN� KDONDODUÕQD� KLGURNVLO� JUXSODUÕQÕQ� ED÷ODQPDVÕ\OD� IODYRQRLGOHU�
antioksidan aktivite gösterirler (Fuhrman ve Aviram, 2002). 

 )ODYRQRLGOHU�� |QHPOL� DQWLRNVLGDQODU� RODUDN� VHUEHVW� UDGLNDO� DOÕFÕ� YH� ]LQFLU�
NÕUÕFÕ� HWNL� J|VWHUPHNWHGLUOHU�� $-KDONDVÕ� ��� NRQXPGD� KLGURNVLOOHQGL÷L� ]DPDQ�
flavonoller 3-hidroksi-4-keto grubu ve/veya 5-hidroksi-4-keto grubunda metal 
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L\RQODUÕQÕ�úHODWODPDNWDGÕU��%�KDONDVÕQGDNL�o-NLQRO�JUXEX�GD�PHWDO�úHODWODPD�DNWLYLWHVL�
J|VWHUPHNWHGLU��%XQXQ�\DQÕQGD�IODYRQRLGOHU�UHDNWLI�RNVLMHQ�W�UOHUL��527��ROXúXPXQX�
D]DOWPDNWDGÕUODU�� <�NVHN� RNVLWOHQPLú� 527� IODYRQRLGOHU� DUDFÕOÕ÷Õ\OD� GDKD� D]� HWNLOL�
aroksil radikallerine indirgenmektedir (Rice-Evans, 1999). 

 )ODYRQRLGOHULQ� EL\RORMLN� DNWLYLWHOHUL� VRQ� \ÕOODUGD� GDKD� L\L� DQODúÕOPÕúWÕU��
Antioksidan, serbest radikal süpürücü ve antienflamatuvar etkilerinin \DQÕ�VÕUD��IDUNOÕ�
HQ]LPOHULQ�DNWLYLWHOHULQL�PRG�OH�HGHUHN�YH�VSHVLILN�UHVHSW|UOHUOH�HWNLOHúHUHN�GH�LQVDQ�
VD÷OÕ÷ÕQD�ID\GDODUÕ�J|VWHULOPLúWLU��%XQX�\DQÕQGD�YD]RGLODW|U�HWNL�J|VWHULUOHU��EDNÕU�YH�
GHPLU�JLEL�PHWDO�L\RQODUÕQÕ�úHODWODPD�|]HOOL÷LQH�VDKLSWLUOHU� 
 )ODYRQRLGOHU� DQWRVL\DQLGLQOHU� YH� DQWRNVDQWLQOHU� RODUDN� LNL\H� D\UÕOÕUODU��
$QWRVL\DQLGLQOHU�DQWRVL\DQLGLQ�JOLNR]LWOHUL�ROXS�PH\YH�YH�oLoHNOHULQ�NÕUPÕ]Õ��PDYL�YH�
mor rengini veren suda çözünen pigmentlerdir. Antoksantinler ise renksiz yada 

VDUÕPVÕ-beyaz renktedirler ve flavon, flavonol, flavan, flavanol, ve izoflavonlar olarak 

D\UÕOÕUODU��)XKUPDQ�YH�$YLUDP�������� 

                       

O

O                         

O

O
 

                               

Flavon                 �������������������������������������ø]RIODYRQ 

 

 

O

OH   

O

OH

O  

        

Flavanol                                              Flavonol 
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O

O  

 

Flavanon 

 

 %HVLQOHUGHNL� IODYRQRLGOHU� RNVLGDWLI� VWUHVH� NDUúÕ� |QHPOL� HN]RMHQ� VDYXQPD�
PHNDQL]PDODUÕGÕU�� 6LNORRNVLMHQD]� YH� OLSRRNVLMHQD]¶Õ� LQKLEH� HWPHNWHGLUOHU�� %X�
HQ]LPOHU�� SODWHOHW� DJUHJDV\RQX� LOH� PDNURIDM� ROXúXPX�� SURVWRJODndin ve lökotrien 

ROXúXPODUÕQGD�DQDKWDU�URO�R\QDPDNWDGÕUODU��(SLGHPL\RORMLN�oDOÕúPDODU��IODYRQRLGOHULQ�
DWHURVNOHUR]�� WURPER]� YH� NDUVLQRMHQH]� ROD\ODUÕQGD� |QHPOL� HWNLVL� ROGX÷X� G�ú�Q�OHQ�
/'/� SHURNVLGDV\RQXQX� |QOHGL÷LQL� RUWD\D� NR\PDNWDGÕU�� $\UÕFD� NRURQHU� NDOS�
KDVWDOÕNODUÕQÕ� |QOH\LFL� � YH� DQWLNDQVHU� � |]HOOLNOHUL� GH� YDUGÕU� �6DPPDQ�YH� DUN��� ������
&RúNXQ�������� 
 

1.1.3.2. Fenolik asitler 

 

 )HQROLN� DVLWOHU� ELWNLOHUGH� \D\JÕQ� RODUDN� EXOXQDQ� JHQHOOLNOH� VXGD� o|]�QHQ�
IHQROLN� ELOHúLNOHUGLU� �0LOOHU� YH� DUN��� ������� )HQROLN� Rlmayan benzoik ve sinnamik 

asitlerden türeyen hidroksibenzoik ve hidroksisinnamik asit türevleri olarak iki grupta 

LQFHOHQPHNWHGLU�� )HQROLN� DVLWOHU� oR÷X� ]DPDQ� ELWNL� K�FUHOHULQGH� VHUEHVW� RODUDN�
EXOXQPDPDNWDGÕU�� NRPSOHNV� úHNOLQGH� \D� YDNXROOHUGH� o|]�QP�ú� \DGD� K�FUH� GXYDUÕ�
ELOHúHQOHULQH�ED÷ODQPÕú�GXUXPGDGÕU��0DFKHL[�DQG�)OHXULHW�������� 
 Hidroksibenzoik asit türevleri genellikle C6-C1�\DSÕVÕQD�VDKLS�JDOOLN�DVLW��p-

KLGURNVLEHQ]RLN� DVLW�� SURWRNDWHúLN� DVLW�� YDQLOLN� YH� VLULQMLN� DVLWOHUL� LoHUPHNWHGLUOHU�
(Balasundram ve ark., 2006). Bunlardan dördü (p-KLGURNVLEHQ]RLN�� SURWRNDWHúLN��
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YDQLOLN� YH� VLULQMLN� DVLWOHU�� DQJLRVSHUPOHUGH� \D\JÕQ� RODUDN� EXOXQPDNWD�� GL÷HUOHUL� LVH�
�|UQ��� JDOOLN� YH� VDOLVLOLN� DVLW�� GDKD� oRN� úHNHU� PROHN�OOHUL� \DGD� RUJDQLN� DVLWOHUOH�
kombine olarak kompleNV� \DSÕODU� YH\D� EDVLW� W�UHYOHU� úHNOLQGH� ELWNLOHUGH� \HU�
DOPDNWDGÕU��0DFKHL[�DQG�)OHXULHW�������� 
 

R1=R2=R4=H    R3=OH   p-hidroksibenzoik asit 

R1=R4=H R2=R3=OH   SURWRNDWHúLN�DVLW 
R1=R4=H R2=OCH3  

R3=OH   

vanilik asit 

R1=H   R2=R3=R4=OH    gallik asit 

R1=H   R2=R4=OCH3   

R3=OH   

sirinjik asit 

R1=OH   R2=R3=R4=H    salisilik asit 

 

 

COOH

R1R2

R3

R4  

R1=R4=OH   R2=R3=H   genistik asit 

 

 +LGURNVLVLQQDPLN�DVLWOHU�LVH��o�NDUERQOX�\DQ�]LQFLUL�LoHUHQ�DURPDWLN�KDONDOÕ�
\DSÕODUGÕU�� |UQ��� NDIHLN�� p-kumarik, ferulik ve sinapik asitler gibi (Balasundram ve 

DUN����������6LQQDPLN�DVLWWHQ�W�UHPLú�YH�JHQHOOLNOH�NXPDULN��NDIHLN��IHUXOLN�YH�VLQDSLN�
DVLWOHULQ� NRPELQDV\RQODUÕ� úHNOLQGHGLUOHU� �0DFKHL[� DQG� )OHXULHW�� ������� dR÷XQOXNOD�
organik asit veya glikozitleriQ� HVWHUOHUL� úHNOLQGH� \DGD� SURWHLQOHUH� YH\D� GL÷HU� K�FUH�
GXYDUÕ�SROLPHUOHULQH�ED÷OÕ�RODUDN�EXOXQPDNWDGÕUODU��&KHQ�YH�+R�������� 
 

 

R1

R2

OH

COOH

 

 

R1=R2=H                        p-kumarik asit 

R1=OH  R2=H                kafeik asit 

R1=OCH3   R2=H           ferulik asit 

R1=R2=OCH3                 sinapik asit 
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 Fenolik asit ve esterlerinin antioksidan aktivitesi moleküldeki hidroksil 

JUXSODUÕQÕQ� VD\ÕVÕ� LOH� RUDQWÕOÕ� RODUDN� DUWPDNWDGÕU� �%DODVXQGUDP� YH� DUN��� �������
Antioksidan aktivitelerini, hidrojen aWRPODUÕQÕ� YHUHUHN�� KLGURNVLO�� VLQJOHW� RNVLMHQ��
SHURNVLO��SHURNVLQLWULW�UDGLNDOOHULQL�V�S�UHUHN�YH\D�JHoLú�PHWDOOHUL\OH�úHODW�ROXúWXUDUDN�
J|VWHUPHNWHGLUOHU� �+DOOLZHOO�� ������� <DSÕODQ� oHúLWOL� DQWLRNVLGDQ� DNWLYLWH�
oDOÕúPDODUÕQGD�� KLGURNVLVLQQDPLN� DVLW� W�UHYOHrinin hidroksibenzoik asit türevlerine 

J|UH�GDKD�HWNLOL�ROGX÷X�J|VWHULOPLúWLU��&KHQ�YH�+R�������� 
 )HQROLN� DVLWOHULQ� OLSLG� SHURNVLGDV\RQXQX� |QOHGL÷L� GH� VDSWDQPÕúWÕU�� 'LUHNW�
RODUDN�/'/�RNVLGDV\RQXQX�YH�DJUHJDV\RQXQX� LQKLEH�HWPHNWHGLUOHU��$\UÕFD�DUWHUL\HO�
duYDUGD� ELULNHUHN� DUWHUL\DO� PDNURIDMODUGD� 1$'3+� RNVLGD]ÕQ� DNWLYDV\RQXQX� LQKLEH�
edip makrofaj lipid peroksidasyonunun da önüne geçmektedirler (Halliwell, 2002). 

 

�����$QWLRNVLGDQ�$NWLYLWHQLQ�'H÷HUOHQGLULOPHVL 
 

 Antioksidan aktivite, lipid oksidasyonunun primer ve sekonder ürünlerinin 

NDQWLWDWLI�RODUDN�EHOLUOHQPHVL�YH�UHDNVL\RQODUGDNL�GL÷HU�GH÷LúLNOLNOHULQ�WHVELW�HGLOPHVL�
úHNOLQGH� GH÷HUOHQGLULOPHNWHGLU�� *HQHOOLNOH�� KLGURSHURNVLW� ROXúXPXQX� JHFLNWLUPH�
\|QWHPL�\D�GD�RNVLGDV\RQ�ER\XQFD�ROXúDQ�VHNRQGHU��U�QOHUL�NLP\asal ve duyumsal 

RODUDN�WHVELW�\|QWHPL�NXOODQÕOPDNWDGÕU��6KDKLGL�YH�1DF]N�������� 
 $QWLRNVLGDQODU�� RNVLGDWLI� V�UHFLQ� DúD÷ÕGD� EHOLUWLOHQ� IDUNOÕ� DúDPDODUÕQGD�
etkilidirler (Moure ve ark., 2001): 

-EDúODQJÕo�UDGLNDOOHULQL�V�S�U�F��� 
-PHWDO�L\RQODUÕQÕ�ED÷OD\ÕFÕ� 
-peroksil radikallerini süpürücü;  

-RNVLGDWLI�KDVDU�J|UP�ú�EL\RPROHN�OOHUL�X]DNODúWÕUÕFÕ�� 
 $QWLRNVLGDQODUÕQ� in vivo� RODUDN� EL\R\DUDUODQÕPÕ�� DEVRUSVL\RQX��
PHWDEROL]PDVÕ�� IDUPDNRNLQHWL÷L� YH� EHVLQ� PDGGHOHULQGH� NXOODQÕPÕ� DoÕVÕQGDQ� EX�
mekanizmalar önem kazanmÕúWÕU��0RXUH�YH�DUN��������� 
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1.2.1. Tayin yöntemleri 

 

���������/LSLG�SHURNVLGDV\RQXQXQ�LQKLELV\RQXQD�GD\DOÕ�\|QWHPOHU 

 

L��3HURNVLW�VD\ÕVÕ 
 

 3HURNVLW� VD\ÕVÕQÕ� WD\LQ� HWPHN� LoLQ� HQ� oRN� EDúYXUXODQ� \|QWHP� L\RGRPHWULN�
titrasyon yöntemidir. Potasyum iyodürden serbest hale geçen iyodun tiyosülfat ile 

WLWUDV\RQX�VRQXFX�SHURNVLW�LoHUL÷L�GH÷HUOHQGLULOPHNWHGLU��$QWRORYLFK�YH�DUN��������� 
  

LL��6FKDDO�IÕUÕQ�WHVWL 
 

 %X� WHVWWH� ÕVÕ\D� NDUúÕ� RNVLGDWLI� NDUDUOÕOÕN� |Oo�OPHNWHGLU��.LúLVHO� NRNX� YH� WDW�
duyusuna göre karar verilmektedir (Frankel ve Meyer, 2000). 

 

iii) Tiyobarbitürik asit testi (TBARS) 

 

 (Q�oRN�NXOODQÕODQ� OLSLG�SHURNVLGDV\RQX�WD\LQ�\|QWHPLGLU��7%$56�\|QWHPL��
GR\PDPÕú�\D÷� DVLWOHULQLQ�RNVLGDV\RQX� LOH�ROXúDQ�PRQRDOGHKLWOHULQ� �MDA), glasiyel 

asetik asit ve 2-tiyobarbit�ULN� DVLWOH� ÕVÕWÕOPDVÕ� VRQXFX� YHUGLNOHUL� NÕUPÕ]Õ� UHQJLQ�
úLGGHWLQLQ�VSHNWURIRWRPHWULN�\|QWHPOH�|Oo�OPHVL�HVDVÕQD�GD\DQPDNWDGÕU��5LFH-Evans 

ve ark., 1991).  

 0'$�LoLQ�<%6.�DQDOL]OHUL�GH�PHYFXWWXU��%X�WHNQLN�GDKD�ID]OD�]DPDQ�DOÕFÕ��
fakat daha spesifiktir. C18 kolon ve asetonitril veya metanol gibi mobil fazlar analiz 

için uygundur (Antolovich ve ark., 2002). 
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iv) �-karoten-linoleik asit sistemi 

 

 Bu yöntemde, antioksidan aktivite linoleik asit sisteminde �-karotenin 

oksidasyonu ölçülerek tayin edilmektedir (Koleva ve ark., 2002). Reaksiyon sonunda 

çözeltide �-NDURWHQLQ�ND\ERODQ�NDUDNWHULVWLN�VDUÕ�UHQJLQLQ�DEVRUEDQVÕ�����QP¶GH�89-

6SHNWURIRWRPHWUH¶GH� ND\GHGLOHUHN�� VRQXoODU� VWDQGDUW� RODUDN� NXOODQÕODQ� VHQWHWLN�
DQWLRNVLGDQODU� LOH� NDUúÕODúWÕUÕODUDN� YHULOPHNWHGLU (Wettasinghe ve Shahidi, 1999). 

Reaksiyon genellikle 50o&� FLYDUÕQGD� EDúODU�� EDVLW�� GX\DUOÕ� YH� KÕ]OÕ� ELU� \|QWHPGLU�
(Koleva ve ark., 2002).  

 

v) Ransimat yöntemi  

 

 dHúLWOL� DQWLRNVLGDQODUÕQ� DQWLRNVLGDWLI� SRWDQVL\HOOHULQL� GH÷HUOHQGLUPHN� LoLQ�
NXOODQÕODQ� ELU� \öntemdir. .XOODQÕODQ� VDELW� \D÷ÕQ� DFÕODúPDVÕ� VRQXFX� ROXúDQ� OLSLG�
RNVLGDV\RQ� �U�Q�� N�o�N� PROHN�OOHULQ� HOHNWULN� JHoLUJHQOL÷LQGHNL� DUWÕúÕ� |OoPH\H�
GD\DQDQ�5DQVLPDW� FLKD]Õ� LOH�JHUoHNOHúWLULOPHNWHGLU��%X�\|QWHPGH�RWRRNVLGDV\RQ� LOH�
ROXúDQ� XoXFX� RUJDQLN� DVLWOHU� VX� içine yüksek düzeyde absorbe edilmekte ve 

LQG�NVL\RQ�]DPDQÕQÕ�J|VWHUPHN�LoLQ�NXOODQÕOPDNWDGÕU��6KDKLGL�YH�1DF]N��������&KHQ�
ve Ho, 1997; Kowalski ve ark., 2004). 

 

1.2.1.2. 6HUEHVW�UDGLNDO�V�S�U�F��HWNL\H�GD\DOÕ�\|QWHPOHU 

 

i) Toplam Antioksidan Kapasite ölçümü (TEAC) 

 

 7URORNV� HúGH÷HU� DQWLRNVLGDQ� NDSDVLWH� �7($&�� GHQLOHQ� EX� \|QWHPOH� WRSODP�
antioksidan kapasite ölçülebilmektedir. Bu amaçla, vitamin E, β-karoten, 

flavonoidler, GSH, ürat, bilirübin, transferrin, seruloplazmin, albümin, Se, SOD, 

katalaz seviyelerL� GH÷HUOHQGLULOPHNWHGLU��<|QWHPLQ� WHPHOL�� UDGLNDOOHULQ�$%76�����¶-
azinobis-(3-etilbenzotiyazolin)-6-VXOIRQLN�DVLW��LOH�UHDNVL\RQ�YHUPHVLQH�GD\DQÕU� 
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2NVLMHQ�UDGLNDOL�DEVRUEODPD�\HWHQH÷L�GH�D\QÕ�7($&¶QLQ�WHVELWL� LoLQ�NXOODQÕOÕU��IDNDW�
burada floresans dedekt|U�LOH�|Oo�P�\DSÕOPDNWDGÕU��)UDQNHO�YH�0H\HU�������� 
 

ii)  DPPH•• radikal süpürücü etki  

 

  .DUDUOÕ� ELU� UDGLNDO� RODQ� '33+• bir elektron veya hidrojen kabul eder. 

$QWLRNVLGDQODUÕQ��'33+� UDGLNDOLQH� ELU� KLGURMHQ� DWRPX�YHUPH�\HWHQHNOHUL� �]HULQGHQ�
süpürücü etki J|VWHUGLNOHUL� G�ú�Q�OPHNWHGLU�� %X� \|QWHP� LOH� DQWLRNVLGDQODUÕQ� VWDELO�
DPPH•� UDGLNDOLQL�� LQGLUJHQPLú� '33+� �'33+-H) formuna getirme yetenekleri 

GH÷HUOHQGLULOLU� 
                         

      DPPH  +    AH                   DPPH-H        +      A. 

 

'L÷HU� \|QWHPOHUOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� NÕVD� ]DPDQGD� VRQXo� YHUHQ� ELU� \|QWHPGLU�
(Molynex, 2004; Sanchez-Moreno ve ark., 1998; Sanchez-Moreno ve ark., 1999; 

Cakir ve ark., 2003). 

          

iii) Toplam radikal-trapping parametre (TRAP)  

 

 Plazma ve serum’un toplam antioksidan kapasitesini ölçmek için 

JHOLúWLULOPLúWLU�� ���-azobis-(2-amidinopropan)-KLGURNORU�U� �$%$3��� DQWLRNVLGDQODUÕ�
RNVLWOHPHN�LoLQ�SHURNVLO�UDGLNDOOHULQL��UHWPHNWHGLU��øQG�NVL\RQ�V�UHVL�VWDQGDUW�RODUDN�
NXOODQÕODQ� 7URORNV¶XQNL� LOH� NDUúÕODúWÕUÕOPDNWDGÕU�� 2NVLGDV\RQ� ROD\Õ� RNVLMHQ�
absorbsiyonu ile gözlenebilmektedir (Frankel ve Meyer, 2000). 

 

iv) ABTS+
Ü�UDGLNDO�NDW\RQ�UHQNVL]OHúWLUPH�\|QWHPL 

 

 ABTS, 2,2’-azinobis-(3-etilbenzotiazolin-6-sülfonik asit) diammonyum tuzu 

UDGLNDO� NDW\RQ� UHQNVL]OHúWLUPH� GHQH\L�� PDGGHlerin antioksidan aktivitesini 

GH÷HUOHQGLUPHGH� NXOODQÕODQ� VSHNWURIRWRPHWULN� ELU� \|QWHPGLU� �0LODXVNDV� YH� DUN���
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2004). H2O2¶LQ� PHWPL\RJORELQL� DNWLYH� HWPHVL� VÕUDVÕQGD� ROXúDQ� IHUULPL\RJORELQ�
radikallerinin ABTS ile reaksiyonu sonucu ABTS+Ü� UDGLNDOLQLQ� PH\GDQD� gelmesi 

HVDVÕQD�GD\DQPDNWDGÕU��7VDR�YH�'HQJ�������� 
 

Y��2NVLMHQ�5DGLNDOL�$EVRUSVL\RQX�<HWHQH÷L�\|QWHPL��25$&� 
 

 %X� \|QWHP� VXGD� o|]�QHQ� ILWRNLP\DVDOODUÕQ� DQWLRNVLGDQ� DNWLYLWHOHULQL�
GH÷HUOHQGLUPHN� LoLQ� X\JXODQPDNWDGÕU�� <|QWHPGH� IO|UHVDQ� SURWHLQL� 5-fikoeritrin 

�NÕUPÕ]Õ� IRWRUHVHSW|U� SLJPHQWL� LoHUHQ� ILNRELOLUXELQ�� YH� SHURNVLO� UDGLNDOL� ROXúPDVÕQD�
neden olan AAPH (2,2’-azobis(2-DPLGLQRSURSDQ�GLKLGURNORULG�� NXOODQÕOPDNWDGÕU�
(Tsao ve Deng, 2004; Frankel ve Meyer, 2000). 

 

vi) Süperoksit anyon süpürücü aktivite testi (FRAP) 

 

 $QWLRNVLGDQODUÕQ� HOHNWURQ� \DNDODPD� NDSDVLWHVL� LOH� GR÷UX� RUDQWÕOÕ� RODUDN�
GHPLULQ�LQGLUJHPH�J�F�Q��GR÷UXGDQ�DQWLRNVLGDQÕQ�GHPLU�WULSLGLO-triazine kompleksini 

(Fe+3-TPTZ), mavi renkli demir kompleksine (Fe+2-TPTZ) indirgeyebilme 

\HWHQH÷L\OH�|OoPHNWHGir (Antolovich ve ark., 2002). 

 

vii) Elektron Spin Rezonans Spektroskopisi (ESR) 

 

 %X� \|QWHP� HQ� oRN� NXOODQÕODQ� GR÷UXGDQ� UDGLNDO� |Oo�P� \|QWHPLGLU��
5DGLNDOOHULQ�E�Q\HVLQGH�EXOXQDQ�PDJQHWLN�HQHUML�VHYL\HVLQLQ�GÕúDUÕGDQ�X\JXODQDQ�ELU�
PDJQHWLN� DODQOD� LNL� IDUNOÕ� HQHUML� VHYL\HVLQH� D\UÕOPD� ROD\Õ� �]HULQH� NXUXOPXúWXU��
<|QWHPLQ� GH]DYDQWDMÕ�� ELUNDo� VDQL\H� JLEL� NÕVD� |P�UO�� UDGLNDOOHULQ� |Oo�P� LúOHPLQLQ�
]RU� ROPDVÕGÕU�� %X� \�]GHQ� VDGHFH� X]XQ� |P�UO�� UDGLNDOOHU� GR÷UXGDQ� DQDOL]�
HGLOHELOPHNWHGLU�� %X� GH]DYDQWDMÕ� \HQPHN� LoLQ� NÕVD� |P�UO�� UDGLNDOOHU� VSLQ� WX]D÷Õ�
GHQLOHQ� QLWUR]R� YH\D� QLWURQ� LoHUHQ� ELOHúLNOHUOH� UHDNVL\RQD� VRNXODUDN� X]XQ� |P�UO��
W�UHYOHU� KDOLQH� JHWLULOLU� YH� DQDOL]� DQFDN� EX� úHNLOGH� P�PN�Q� RODELOPHNWHGLU (Rice-

Evans ve ark., 1991; Antolovich ve ark., 2002). 
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1.3. Tez kapsamÕQGD�NXOODQÕODQ�Hypericum türleri 

 

 Hypericum� /��� *XWWLIHUDH� �+\SHULFDFHDH�� IDPLO\DVÕQD� GDKLO� RODQ� YH�
7�UNL\H
GH� JHQLú� \D\ÕOÕú� J|VWHUHQ� ELU� FLQVWLU�� %X� IDPLO\D�� G�Q\DGD� ��� FLQV� YH� �����
kadar tür ile temsil edilmektedir. Bu güne kadar Türkiye'de bu familyaya ait bulunan 

tek cins Hypericum¶GXU�YH��ONHPL]GH����NDGDU��W�U��ROGX÷X�ELOLQPHNWHGLU��3RWR÷OX-

Erkara ve Tokur, 2004). 

 Hypericum cinsi, yeryüzünde tropik ve subtropik bölgelerde, Afrika, Kuzey 

$PHULND��$V\D�YH�$YUXSD
GD�\D\ÕOÕú�J|VWHUPHNWHGLU� 
 Yurdumuz Hypericum türleri yönünden önemli bir gen merkezidir. 

Hypericum� W�UOHUL�� LoHUGLNOHUL� QDIWRGLDQWURQODU�� WDQHQ�� XoXFX� \D÷�� DONRORLGOHU��
IODYRQRLGOHU� YH� YLWDPLQOHUGHQ� GROD\Õ� WÕEEL� EDNÕPGDQ� E�\�N� |QHPH� VDKLSWLUOHU��
7�UOHULQ�LoHUGL÷L�EX�PDGGHOHULQ�ED]ÕODUÕ�KD\YDQODUD�]DUDU�YHUPHOHULQH�UD÷PHQ�ELWNLQLQ�
oLoHNOL�GDO�YH�\DSUDNODUÕ�KDON�DUDVÕQGD�WHGDYL�HGLFL�RODUDN�NXOODQÕOPDNWDGÕU��%LWNLGHQ�
HOGH�HGLOHQ�HNVWUHOHU�LQVDQODUGD�DQWLGHSUHVLI�YH�|IRUL�YHULFL�RODUDN�oHúLWOL�SUHSDUDWODUÕQ�
KD]ÕUODQPDVÕQGD�NXOODQÕOPDNWDGÕU��0D]]a ve Oomah, 1998). Bu bitkilerin, toprak üstü 

NÕVÕPODUÕ�� |]HOOLNOH� oLoHNOHUL� NXUXWXOXS� oD\� RODUDN� LoLOPHNWHGLU�� %LWNL� ]H\WLQ\D÷ÕQGD�
EHNOHWLOHUHN�KD]ÕUODQDQ�K�ODVD��VLQLU�\DWÕúWÕUÕFÕ���OVHU��DVWÕP�JLEL�KDVWDOÕNODUGD��E|EUHN�
WDúODUÕQÕ�G�ú�UPHNWH��úHNHU�KDVWDOÕ÷ÕQD�NDUúÕ�YH�DQWLEL\RWLN�HWNLVLQGHQ�GROD\Õ�GD�\DUD�
YH� \DQÕN� WHGDYLVLQGH� NXOODQÕOPDNWDGÕU� �%D\WRS�� ������� $\QÕ� ]DPDQGD�� oLoHN� YH�
\DSUDNODUGDQ�HOGH�HGLOHQ�ER\D�PDGGHVL�VD\HVLQGH��VÕQDL�\|QGHQ�GH�ROGXNoD�|QHPOL�ELU�
FLQV�ROGX÷X�EHOLUWLOPLúWLU��6DNDU�YH�DUN�, 1988). 

 

1.3.1. Hypericum perforatum (St. John’s wort) 

 

 &LQVLQ� WÕEEL� RODUDN� HQ� oRN� ELOLQHQ� W�U��Hypericum perforatum (St. John’s 

wort) �ONHPL]GH� VDUÕ� NDQWDURQ�� ELQELUGHOLN� RWX�� NDQRWX�� NÕOÕoRWX�� NR\XQNÕUDQ��
NX]XNÕUDQ�� PD\DVÕO� RWX�� \DUDRWX� �%D\WRS�� ������ isimleri ile bilinmektedir. Halk 

DUDVÕQGD� VHGDWLI�� DQWLHQIODPDWXYDU�� DQNVLROLWLN�� \DUD� L\LOHúWULFL�� \DQÕN� WHGDYLVL��
X\NXVX]OXN��úRNODU��EH\LQ�VDUVÕQWÕVÕ��KLVWHUL��JDVWULW��KHPRURLW��E|EUHN�KDVWDOÕNODUÕ�LoLQ�
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NXODQÕPODUÕ�\D\JÕQGÕU��0D]]D�YH�2RPDK���������+DON�DUDVÕQGD�EX�NDGDU�\R÷XQ�RODUDN�
NXOODQÕPÕ�RODQ� W�U��]HULQGH�\DSÕOPÕú�SHN�oRN�ELOLPVHO�oDOÕúPD�PHYFXWWXU��g]HOOLNOH�
VRQ� \ÕOODUGD� \DSÕODQ� NOLQLN� oDOÕúPDODU�Hypericum perforatum ekstrelerinin hafif ve 

RUWD� úLGGHWOL� GHSUHV\RQ� WHGDYLOHULQGH� HWNLQ� RODUDN� NXOODQÕOGÕ÷ÕQÕ� RUWD\D� oÕNDUPÕúWÕU�
�g]W�UN�� ������� NÕVDFD� ELWNL� GHSUHV\RQ� WHGDYLVLQGH� XPXW� YHULFLGLU�� $\UÕFD�� VRQ�
\ÕOODUGD� \DSÕODQ� oDOÕúPDODUGD� H. perforatum¶XQ� DQWLRNVLGDQ� SRWDQVL\HOL� IDUNOÕ�
PHWRGODU� NXOODQÕODUDN� LQFHOHQPLú�� |UQH÷LQ�� ELWNLQLQ� KLSHULVLQ� YH� KLSHUIorince 

VWDQGDUGL]H� HGLOPLú� HNVWUHVL� VHUEHVW� UDGLNDO� ROXúXPX� YH� OLSLG� SHURNVLGDV\RQXQX�
|QOH\HUHN�NXYYHWOL�V�SHURNVLW�UDGLNDOL�V�S�U�F��HWNLVL�ROGX÷X�J|U�OP�ú�U�(Benedi ve 

ark., 2004);� EXQD� NDUúÕOÕN� \DSÕODQ� EDúND� ELU� oDOÕúPDGD� H. perforatum’un etanol 

ekstresLQLQ� IODYRQRLG� � YH� IHQROLN� DVLW� IUDNVL\RQODUÕQÕQ� VHUEHVW� UDGLNDO�ROXúXPXQX�YH��
OLSLG� SHURNVLGDV\RQXQX� |QHPOL� GHUHFHGH� LQGLUJHGL÷L� LIDGH� HGLOHUHN�� KLSHULVLQ� YH�
KLSHUIRULQLQ� LVH� DQWLRNVLGDQ� DNWLYLWH\H� NDWNÕVÕ� ROPDGÕ÷Õ� EHOLUWLOPLúWLU� �6LOYD� YH� DUN���
2005). AyUÕFD�� H. perforatum’un hem in vitro� RODUDN� KHP� GH� FDQOÕ� RUJDQL]PDGD�
EHOLUJLQ�UDGLNDO�V�S�U�F��HWNLVL�ROGX÷X�VDSWDQPÕúWÕU��+XQW�YH�DUN���������� 
 %XQODUÕQ� GÕúÕQGD� FLQVLQ� GL÷HU� W�UOHUL� GH� DQWLRNVLGDQ� DNWLYLWH� DoÕVÕQGDQ�
WDUDQPÕú�YH�oDUSÕFÕ�VRQXoODUD�XODúÕOPÕúWÕU�� 
  H. hyssopifolium’un� HWLO� DVHWDWOÕ� IUDNVL\RQODUÕQGD� \�NVHN� WRSODP� IHQRO�
PLNWDUÕ� YH� '33+� UDGLNDO� V�S�U�F�� HWNL� WHVELW� HGLOPLúWLU� �&DNLU� YH� DUN��� ��������������������
H. triquetrifolium� WRSUDN� �VW�� NÕVÕPODUÕQÕQ� PHWDQRO� HNVWUHOHULQLQ� 7%$5� YH� UDGLNDO�
süpürücü aktivite tayinlerinde önemli derecede antioksidan etki gösterdikleri 

EHOLUOHQPLú�� EX� EXOJXODU� IODYRQRLG� YH� NÕVPHQ� GH� ,��,,�-ELDSLJHQLQ� YDUOÕ÷Õ� LOH�
DoÕNODQPÕúWÕU��&RXODGLV�YH�DUN����������H. adrosaemum’dan�KD]ÕUODQDQ�LQI�]\RQXQ�LVH�
süperoksit ve hidroNVLO� UDGLNDOOHULQH� NDUúÕ� NXYYHWOL� DQWLRNVLGDQ� DNWLYLWH� J|VWHUGL÷L�
EHOLUOHQPLúWLU��9DOHQWDR�YH�DUN��������� 
 

1.3.2. Hypericum  montbretii Spach. 

 

 Sin.: H. cassium Boiss., H. nordmannii Boiss. 
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 H. montbretii��'URVRFDUSLXP��6SDFK���VHNVL\RQXQD�GDKLO��oRN�\ÕOOÕN��W�\V�]�
bitkidir. Gövdesi 15-���FP��GLN�YH\D�\DWD\�RODUDN�X]DQPÕúWÕU��*|YGHGH�JHQHOOLNOH�Xo�
V�UJ�QOHUH� VDKLS� GH÷LOGLU�� <DSUDN�� DQWHUOHU�� VHSDOOHU� YH� SHWDOOHU� �]HULQGH� NHQDU� YH�
\�]H\VHO�VL\DK�JODQGODUÕ�PHYFXWWXU��<DSUDNODUÕ���-���PP�E�\�NO�÷�QGH�RYDW-oblong 

veya triangular-ODQVHRODWD� NDGDU� GH÷LúLNOLN� J|VWHUPLúWLU� YH� D÷VÕ� GDPDUODQPD� V|]�
NRQXVXGXU�� 3HWDOOHU� YH� VWDPHQOHU� GHYDPOÕGÕU�� 3HWDOOHU� �-��� PP� E�\�NO�÷�QGH� XFD�
GR÷UX� VL\DK� JODQGOÕGÕU�� 6WDPHQOHU� �oO�� GHPHWOHU� KDOLQGH� YH� VWLOXVX� �o� SDUoDOÕGÕU�
Sepaller lensoolat-oblong, akut-DN�PLQDQW� úHNOLQGHGLU�� .DSV�O� �-10 mm 

E�\�NO�÷�QGH� GDU� RYRLG� SLUDPLGDOGLU� YH� YDOIOL�� WXUXQFX� YH]LN�OO�� YH� NÕVD� GRUVDO�
oL]JLOLGLU��7RKXPODU�ER\XQD�GDPDUOÕ�YH�\�]H\VHO�oL]JLOLGLU��5REVRQ�������� 
 dLoHNOHQPH�]DPDQÕ�1LVDQ-7HPPX]�D\ODUÕGÕU��<HWLúPH�RUWDPÕ��7DúOÕN�WHSHOHU�
YH�oDOÕOÕNODU��<�NVHNOLN�����-�����P��<HU\�]�QGHNL�\D\ÕOÕúÕ��%DONDQODU��%DWÕ�6XUL\H��
*�UFLVWDQ��7�UNL\H
GHNL�\D\ÕOÕúÕ��$���$���$����$���$���$���%���%���%���%���&���&���
&��� &��� (VNLúHKLU¶GH� LVH� .DODEDN� N|\�� YH� oHYUHVL�� ����� P��� RUPDQ� DOWÕQGD�
\HWLúPHNWHGLU��'DYLV�������� 
 

1.3.3. Hypericum  origanifolium Willd.  

  

 Sin: H. pulverulentum Fenzl, H. gheiwense Boiss. 

  H. origanifolium�� 2ULJDQLIROLD� �6WHI��� VHNVL\RQXQD� GDKLO� oRN� \ÕOOÕN� oDOÕPVÕ�
bitkidir. Gövdesi 15-��� ����� FP��� \DUÕ� GLN� \�NVHOLFL�� GDOODQPÕú� IDNDW� JHQHOOLNOH�
WDEDQGD� N|NO�� ROPD\DQ� NÕVD� EH\D]ÕPVÕ� SXEHVFHQW� W�\OHUH� VDKLSWLU�� *|YGHGH� Xo�
sürgünleri yoktur. Yapraklar 5-��� PP�� E�\�NO�÷�QGH�� RYDW-obavat eliptik-oblong 

úHNLOOLGLU��<DSUDN� Lo�NHQDUODUÕQGD�\�]H\VHO�VL\DK�JODQGOÕ��pubescent tüylere sahiptir. 

Sepaller dar oblong-REORQJ� VSDWXODWD�� DNXW� REWXV� úHNOLQGHGLU�� *HQHOOLNOH� \�]H\VHO�
siyah glandlara sahip, puberulos veya glabrosdur. 3HWDOOHU� YH� VWDPHQOHU�GHYDPOÕGÕU��
Petaller 9-��� PP�� E�\�NO�÷�QGH� VL\DK� \�]H\VHO� JODQGOÕ� YH� ED]HQ� NHQDUODUÕ� VL\DK�
JODQGOÕGÕU��6WDPHQOHUL��oO��GHPHWOHU�KDOLQGHGLU�YH�VWLOXVX��o�SDUoDOÕGÕU��.DSV�O��-12 

PP�� E�\�NO�÷�QGH� GRUVDO� YLWWDOÕ� YH� \DQDO� YH]LN�OO�G�U� YH� YDOIOL�� ER\XQD� NHVLN�
oL]JLOLGLU��7RKXPODU�EXUXúXN�YH�NDEDUÕN�oL]JLOLGLU�� 
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 dLoHNOHQPH� ]DPDQÕ� 0D\ÕV-$÷XVWRV� D\ODUÕGÕU�� <HWLúPH� RUWDPÕ�� .XUX� RWOX�
YH\D� ND\DOÕ� \RNXúODU� YH\D� VWHSOHU�� <�NVHNOLN�� ��-����� P�� <HU\�]�QGHNL� \D\ÕOÕúÕ��
Gürcistan, Zonguldak.�7�UNL\H
GHNL�\D\ÕOÕúÕ��$���$���$���$���$���%���%���%���%���
%���&���&���&��� (VNLúHKLU� oHYUHVLQGH� LVH�6LYULKisar, 1100 m., Hub.-Mor., Tekören 

.|\��\RO��]HUL�YH�<|U�NNÕUND�N|\��������P���NÕUVDO�DODQGD�\HWLúPHNWHGLU� �5REVRQ��
1988). 

 

 H. montbretii ve H. origanifolium ELWNLOHUL�LOH�\DSÕODQ�WHN�DQDWRPLN�oDOÕúPD�
ROPDVÕQD� UD÷PHQ� �3RWR÷OX-Erkara ve Tokur, 2004) içeriklerini belirleyen birçok 

ILWRNLP\DVDO�oDOÕúPD�UDSRU�HGLOPLúLWU��%X�oDOÕúPDODUGDQ�HOGH�HGLOHQ�VRQXoODUD�J|UH�H. 

origanifolium WRSUDN� �VW�� NÕVÕPODUÕQÕQ� QDIWRGLDQWURQODU� �KLSHULVLQ�� SV|GRKLSHULVLQ��
proto-psödohiperisin, emodin ve frangulin), flavonoidler (rutin, kersetin, mirsetin, 

hiperosit), ksantonlar (mangiferin ve izomangiferin); H. montbretii’nin ise 

naftodiantronlar (hiperisin, psödohiperisin, proto-psödohiperisin, emodin ve 

frangulin), flavonoidler (rutin, kersetin, mirsetin, mirsitrin, kersitrin, izo-kersitrin, 

KLSHURVLW�� NDWHúLQ� ������ NVDQWRQODU� �PDQJLIHULQ� YH� L]R-mangiferin), biflavonoidler 

(I3,II8-ELDSLJHQLQ��� IHQROLN� DVLWOHU� �NORURMHQLN� DVLW�� YH� XoXFX� ELOHúLNOHU� (α-,δ-,γ-

kadinen, α-kadinol, D-germakren, tr-QHUROLGRO� YH� YDOHVHQ�� LoHUGLNOHUL� VDSWDQPÕúWÕU�
(Mathis ve Ourisson, 1964; Kitanov ve ark., 1998; Sakar ve ark., 1991; Erken ve ark., 

2001). 

 H. montbretii ve H. origanifolium LOH�LOJLOL�\DSÕODQ�EL\R-DNWLYLWH�oDOÕúPDODUÕ�
ise antimikrobiyal, antibakteriyal ve antiyeast özelliklerinin belirlenmesi ile�VÕQÕUOÕGÕU�
(Sakar ve ark., 1988; Sakar ve Tamer, 1990). Antioksidan aktivite ile ilgili daha önce 

\DSÕOPÕú�KLoELU�oDOÕúPD�EXOXQPDPDNWDGÕU� 
 

 %X� oDOÕúPDQÕQ� DPDFÕ�� H. origanifolium ve H. montbretii¶QLQ� IDUNOÕ�
polaritedeki ekstrelerinin antioksidan ve serbesW�UDGLNDO�V�S�U�F��HWNLOHUL�DUDúWÕUÕODUDN�
VRQXoODUÕQ�UHIHUDQV�ELWNL�RODUDN�GH÷HUOHQGLULOHQ�H. perforatum ve sentetik antioksidan 

%+7¶QLQ�VRQXoODUÕ�LOH�NDUúÕODúWÕUÕOPDVÕ�YH�HNVWUHOHULQ�WRSODP�IHQROLN�PDGGH��IODYRQRLG�
YH�IODYRQRO�PLNWDUODUÕQÕQ�EHOLUOHQPHVLGLr.  
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2. MATERYAL ve YÖNTEM 

 

2.1. Materyal  

 

2.1.1. Bitkisel materyal 

 H. origanifolium Willd., Sivrihisar, Tekören köyü, 1100 m. Haziran 2002 

(OUFE 10334). 

 H. montbretii Spach., Kalabak köyü, 1300 m. Haziran 2002, (OUFE 10332). 

 Hypericum perforatum Linn.,� 7�UNPHQ� 'D÷ODUÕ�� .DODED÷ÕQ� �VW� WDUDIODUÕ��
1300 m. Haziran 2003 (OUFE 10337). 

 +D]ÕUODQDQ�KHUEDU\XP�|UQHNOHUL�EDúWD��7�UNL\H�)ORUDVÕ��ROPDN��]HUH�oHúLWOL�
HVHUOHUGHQ� \DUDUODQÕODUDN� WHúKLV� YH� WD\LQ� HGLOPLúOHUGLU� �'DYLV�� ������� +D]ÕUODQDQ�
herbaryum örneklerinin Ege Ünversitesi Fen Fakültesi Biyoloji Bölümü Herbaryum 

0HUNH]L
QGHNL��(*(��|UQHNOHU�LOH�NRQWURO�YH�NDUúÕODúWÕUPDODUÕ�\DSÕOPÕúWÕU� 
 

2.1.2. Kimyasal madde ve çözeltiler 

 

 *DOOLN�DVLW���-karoten, BHT �EXWLOOHQPLú�KLGURNVLWROXRO�, DPPH (2.2-difenil-

1-pikrilhidrazil) Folin-Ciocalteu reaktifi (Sigma-Aldrich), linoleik asit (Fluka), 

Tween 80, metanol, etilasetat, kloroform, etanol, sodyum kabonat, sodyum asetat, 

alüminyum klorür (Merck). +DP�]H\WLQ�\D÷Õ�hVW�Q�=H\WLQFLOLN��%DOÕNHVLU�ILUPDVÕQGDQ�
DOÕQPÕúWÕU� 
 

2.1.3. .XOODQÕODQ cihazlar  

 

 UV-YLVLEOH� 6SHNWURIRWRPHWUH� �6KLPDG]X� ���$��� 5DQVLPDW� &LKD]Õ� �����
0HWURKP�$*��øVYLoUH���(/,6$�PLNURSODND�RNX\XFX���%LR�7HN��(/x808IU), Ultrasonik 

banyo (1 L, J.P. Selecta), Etüv (Venticell-55), Hassas Terazi (Shimadzu-AEX 200G), 

Rotavapor (Buchi-R114), 9RUWH[�NDUÕúWÕUÕFÕ��1XYHPL[-NM110 vibratör). 
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2.1.4. .XOODQÕODQ�PDO]HPHOHU 

 

 6 mL borosilikat vial (Cole Parmer), Spektrofotometre küveti (S-10SM 1 mL 

Quartz), 96 kuyucuklu mikroplaka (Corning), Otomatik Pipetör (100µL, 1000 µL, 

5000 µL, Eppendorf), Steril otomatik mikropipet ucu (100 µL, 1000 µL, 5000 µL, 

(SSHQGRUI���EHKHU������P/��øOGDP���DUPXGL�EDORQ�����P/��øOGDP���3\UH[-cam tüp (10 

P/����[����PP��øOGDP���.DSDNOÕ�FDP�W�S�����P/��øOGDP���EDORQ�MRMH�����P/�����P/��
����P/������P/��øOGDP�� 
 

2.2. Yöntem 

 

2.2.1. EkstrHOHULQ�KD]ÕUODQPDVÕ 
 

 dDOÕúPDGD� NXOODQÕODQ� Hypericum W�UOHULQLQ� oLoHN� YH� \DSUDNODUÕ� J|OJHGH�
NXUXWXODUDN� WR]� HGLOPLúWLU�� +HU� �� GURJ� LoLQ� GH D\QÕ� HNVWUDNVL\RQ� \|QWHPL�
NXOODQÕOPÕúWÕU� 
 <DNODúÕN� ��� J� WR]� GURJ� 6R[KOHW� DSDUH\LQGH� |QFH� \D÷ODUÕQGDQ� NXUWDUÕOPDN�
üzere petrol eteri (40-60o&�� LOH���VDDW�HNVWUH�HGLOPLú��JHULGH�NDODQ�GURJ��SHWURO�HWHUL�
X]DNODúWÕUÕGÕNWDQ�VRQUD���NÕVPD�D\UÕOPÕúWÕU��øON�NÕVÕP����¶OLN�0H2+�LOH���oC’deki su 

banyosunda ���GDNLND����NH]��HNVWUH�HGLOPLú��V�]�QW�OHU���o&¶GH�DOoDN�EDVÕQo�DOWÕQGD�
PHWDQROGHQ�NXUWDUÕOGÕNGDQ�VRQUD�VXOX�NÕVÕP�OL\RILOL]H�HGLOPLúWLU��0(���øNLQFL�NÕVÕP�GD�
D\QÕ� úHNLOGH����¶OLN�0H2+� LOH���oC’deki su banyosunda 30 dakika (4 kez) ekstre 

edildikten ve süzüntüler 40o&¶GH� DOoDN� EDVÕQo� DOWÕQGD� PHWDQROGHQ� NXUWDUÕOGÕNGDQ�
VRQUD�VXOX�NÕVÕP�(W2$F�LOH�VÕYÕ-VÕYÕ�HNWUDNVL\RQD�WDEL�WXWXOPXú����NH]��YH�D\UÕODQ�KHU�
LNL�ID]�D\UÕ�D\UÕ�\R÷XQODúWÕUÕOPÕúWÕU��($�YH�68���+HU�HNVWUH�LoLQ�NXUX�ED]��]HULQGHQ���
YHULP� KHVDSODQPÕúWÕU�� %X� úHNLOGH� KHU� �� ELWNL� LoLQ� HOGH� HGLOHQ� HNVWUHOHU� DNWLYLWH�
WD\LQOHULQGH�NXOODQÕOPÕúWÕU� 
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2.2.2. Toplam fenolik madde miktar tayini 

 

             (NVWUHOHU� LoLQGHNL� WRSODP� IHQRO� PLNWDUODUÕ� )ROLQ-Ciocaltaeu Metodu 

NXOODQÕODUDN�NRORULPHWULN�RODUDN�WD\LQ�HGLOPLúWLU��)ROLQ�YH�&LRFDOWDHX��������� �%�W�Q�
|UQHNOHU�YH�VWDQGDUW�RODUDN�NXOODQÕODQ�JDOOLN�DVLW����¶OLN�PHWDQROGH�o|]�OP�úW�U������
mL örnek, 2.5 mL Folin-Ciocaltaeu reaktifi (%10’luk, h/h, suda) ve 7.5 mL sodyum 

karbonat çözeltisi (%20’lik, a/h, suda) deney tüS�QGH� NDUÕúWÕUÕODUDN� �� VDDW� RGD�
VÕFDNOÕ÷ÕQGD� EHNOHWLOPLúWLU�� d|]HOWLOHULQ� DEVRUEDQV� GH÷HUOHUL� ���� QP¶GH�
VSHNWURIRWRPHWUHGH� RNXQPXú�� WRSODP� IHQRO� PLNWDUÕ� JUDP� HNVWUHGH� PJ� JDOOLN� DVLWH�
HúGH÷HU�RODFDN�úHNLOGH�KHVDSODQPÕúWÕU� 
 

2.2.3. Flavonoid miktar tayini 

 

  FlavonRLG�LoHUL÷L�VWDQGDUW�RODUDN�UXWLQ�NXOODQÕODUDN�EHOLUOHQPLúWLU��6DUÕ�UHQJLQ�
DEVRUEDQVÕ� RGD� VÕFDNOÕ÷ÕQGD� ��� GDNLND� EHNOHWLOGLNHQ� VRQUD� ���� QP¶GH� |Oo�OP�úW�U�
(Miliauskas ve ark., 2004). 

             1 mL bitki ekstresi (10g/L metanolde)  ile 1 mL alüminyum triklorür (AlCl3) 

���� J�/�� LOH� NDUÕúWÕUÕOÕUDN� GLVWLOH� VX� LOH� ��� P/¶\H� WDPDPODQPÕúWÕU�� d|]HOWLQLQ�
DEVRUEDQVÕ� �0 dakika sonra UV-VSHNWURIRWRPHWUHGH� ���� QP¶GH� |Oo�OP�úW�U�� .|U�
RODUDN����P/�HNVWUH�����GDPOD�DVHWLN�DVLW�NDUÕúWÕUÕODUDN����P/¶\H�WDPDPODQDQ�o|]HOWL� 
NXOODQÕOPÕúWÕU�� $\QÕ� NRúXOODU� DOWÕQGD� UXWLQ� o|]HOWLVLQLQ� DEVRUEDQVÕ� GD� |Oo�OP�úW�U��
7�P� WD\LQOHU� LNL� NH]� WHNUDUODQPÕúWÕU�� %LWNL� HNVWUHOHULQGHNL� UXWLQH� HúGH÷HU� IODYRQRLG�
PLNWDUÕ�DúD÷ÕGDNL�IRUP�OOH�KHVDSODQPÕúWÕU� 
 

                                             A x mo  
                             X = _____________________  

x 10 
                                            Ao x m 
 

;��ELWNL�HNVWUHVLQLQ�UXWLQH�HúGH÷HU�PJ�J�IODYRQRLG�LoHUL÷L 
$��ELWNL�HNVWUHVLQLQ�DEVRUEDQVÕ 
Ao : standart rutin çözeltisinin absorbanVÕ 
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P��ELWNL�HNVWUHVLQLQ�D÷ÕUOÕ÷Õ��J� 
mo���o|]HOWLGHNL�UXWLQLQ�D÷ÕUOÕ÷Õ��J� 
 

2.2.4. Flavonol miktar tayini 

 

 )ODYRQRO� LoHUL÷L� DúD÷ÕGD� YHULOHQ� \|QWHPH� J|UH� EHOLUOHQPLúWLU�� ���� VDDW� RGD�
VÕFDNOÕ÷ÕQGD�EHNOHWLOGLNWHQ�VRQUD�ROXúDQ�UHQN�����QP¶GH�|Oo�OP�úW�U��%LWNL�HNVWUeleri 

YH�UXWLQ�o|]HOWLVL�GH�D\QÕ�LúOHPGHQ�JHoLULOPLúWLU��0LODXVNDV�YH�DUN��������� 
 0.02-����� PJ�P/� NRQVDQWUDV\RQODUÕQGD� KD]ÕUODQDQ� HWDQROLN� UXWLQ�
çözeltisinden 2mL, alüminyum triklorür çözeltisinden (20 g/L)  2 mL ve sodium 

asetat çözeltisi (50 g/L) nden ��P/� DOÕQDUDN� NDUÕúWÕUÕOPÕúWÕU��.DUÕúÕPÕQ���oC’de 2.5 

saat bekletildikten sonra 440 nm’de UV-VSHNWURIRWRPHWUHGH�DEVRUEDQVÕ�|Oo�OP�ú�YH�
UXWLQLQ�NDOLEUDV\RQ�H÷ULVL� YH�GHQNOHPL�KHVDSODQPÕúWÕU��$\QÕ�SURVHG�U� UXWLQ�o|]HOWLVL�
\HULQH� ��� J�/� NRQVDQWUDV\RQGD� KD]ÕUODQDQ� ELWNL� HNVWUHOHULQH� X\JXODQPÕúWÕU�� +HUELU�
GHQH\���NH]� WHNUDUODQPÕúWÕU��(NVWUHOHULQ� UXWLQH�HúGH÷HU�IODYRQRO�PLNWDUODUÕ�DúD÷ÕGDNL�
IRUP�OOH�KHVDSODQPÕúWÕU� 
                                                            V 

X = C  x   ____________
 

                                                            m 
 
;��ELWNL�HNVWUHVLQLQ�UXWLQH�HúGH÷HU�PJ�J�IODYRQRO�LoHUL÷L 
&��NDOLEUDV\RQ�H÷ULVLQGHQ�HOGH�HGLOHQ�UXWLQ�o|]HOWLVLQLQ�NRQVDQWUDV\RQX��PJ�P/� 
9�P��ELWNL�HNVWUHOHULQLQ�KDFPL��P/��YH�DJÕUOÕ÷Õ��J�� 
 

2.2.5. DPPH üzerinden serbest radikal süpürücü etki  

 

 Test edilen Hypericum� W�UOHULQGHQ� HOGH� HGLOHQ� HNVWUHOHUGHQ� KD]ÕUODQDQ�
çözeltilerin 2,2-difenil-1-pikrilhidrazil (DPPH•) üzerindeki serbest radikal süpürücü 

etkileri Sanchez-0RUHQR� YH� DUNDGDúODUÕ� ������� WDUDIÕQGDQ�PRGLIL\H� HGLOPLú� \|QWHP�
NXOODQÕODUDN�WD\LQ�HGLOPLúWLU� 
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 0HWDQRO� LoHULVLQGH� KD]ÕUODQPÕú� ����� ���� YH� ���� P/� |UQHN� o|]HOWLOHUL�
�UHDNVL\RQ� RUWDPÕQGDNL� |UQHN� NRQVDQWUDV\RQODUÕ� ���[��-4-3.6x10-3 mg/mL) üzerine 

PHWDQROGH�KD]ÕUODQPÕú���P/�'33+���[��-2 g/L) çözeltisi ilave edilerek vortekste 30 

VDQL\H� NDUÕúWÕUÕOPÕú�YH�NDUDQOÕNWD�� RGD� VÕFDNOÕ÷ÕQGD����GDNLND�EHNOHWLOHQ� o|]HOWLOHULQ�
���� QP¶GH� DEVRUEDQV� GH÷HUOHUL� ND\GHGLOPLú�� VHUEHVW� UDGLNDO� V�S�U�F�� HWNL�
�$QWLRNVLGDQ�øQGHNV��DúD÷ÕGDNL�HúLWOL÷H�J|UH�KHVDSODQPÕúWÕU� 
 

        kontURO�DEVRUEDQVÕ��–��|UQH÷LQ�DEVRUEDQVÕ� 
 ��øQKLELV\RQ� ��____________________________________________________________ x 100    
 ����������������������������������������NRQWURO�DEVRUEDQVÕ 
 

 5DGLNDO� V�S�U�F�� HWNL� NRQVDQWUDV\RQD� NDUúÕ� NRUHOH� HGLOPLú� YH� '33+��
kRQVDQWUDV\RQXQX� ���� LQKLEH� HGHQ� HNVWUH� NRQVDQWUDV\RQODUÕ� �,&50 GH÷HUOHUL��
EHOLUOHQPLúWLU��dL]HOJH�������+HU�WHVW���NH]�WHNUDUODQDUDN�RUWDODPDODUÕ�DOÕQPÕú��referans 

PDGGH�RODUDN�%+7�NXOODQÕOPÕúWÕU� 
 

2.2.6. �-karoten-linoleik asit sisteminde antioksidan aktivite tayini 

 

 Bu yöntem, �-NDURWHQ� YH� OLQROHLN� DVLW� VXOX� HP�OVL\RQ� VLVWHPLQGH� ÕVÕ�
\DUGÕPÕ\OD� RNVLGDV\RQXQXQ� LQG�NOHQPHVL� HVDVÕQD� GD\DQPDNWDGÕU� (Koleva ve ark., 

2002). 

 .XUX�ELU�NDED�WDUWÕODQ����PJ�OLQROHLN�DVLW�YH�����PJ�7ZHHQ����LOH��-karoten 

o|]HOWLVLQLQ� WDPDPÕ� ��PJ�P/� NORURIRUPGD�� YRUWHNVWH� L\LFH� NDUÕúWÕUÕOPÕú�� NORURIRUP�
DOoDN� EDVÕQo� DOWÕQGD���o&¶GH� URWDYDSRUGD�RUWDPGDQ�X]DNODúWÕUÕOPÕúWÕU��%DNL\H� VX� LOH�
HP�OVLIL\H� HGLOHUHN� ���� P/¶\H� WDPDPODQPÕúWÕU�� 3RUWDNDO� UHQNOL� EX� VWRN� o|]HOWL�
GHQH\OHU�VÕUDVÕQGD�NDUDQOÕNWD�VDNODQPÕúWÕU����P/��-karoten çözeltisi içerisine 0.2 mL 

numune çözeltisi (0.6 mg/mL konsantrasyonda) ilave edilerek vortekste iyice 

NDUÕúWÕUÕOPÕú�� KHUELU� QXPXQH� o|]HOWLVL� �����P/��PLNURSODNDODUD� \HUOHúWLULOHUHN� LúOHP�
VÕUDVÕQGD� ��o&¶GH� HW�YGH� WXWXOPXú� YH� ��� GDNLND� DUDOÕNODUOD� ���� QP¶GH� (/,6$�
PLNURSODND�RNX\XFXGD� DEVRUEDQVODUÕ� |Oo�OP�úW�U��+HUELU�GHQH\���NH]� WHNUDUODQPÕú��
VRQXoODU�]DPDQD� �GDNLND��NDUúÕ�RNXQDQ�DEVRUEDQV�GH÷HUOHUL�RODUDN�JUDIL÷H�JHoLULOLS��
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antioksidan aktivite fenolik asit ilave edilmeksizin konWUROH� NDUúÕ� RNVLGDV\RQXQ�
LQKLELV\RQ� \�]GHVL� RODUDN� DúD÷ÕGDNL� HúLWOLN� NXOODQÕODUDN� KHVDSODQPÕú� YH� VHQWHWLN�
DQWLRNVLGDQODU� %+7¶QLQ� VRQXoODUÕ� LOH� NDUúÕODúWÕUÕODUDN� GH÷HUOHQGLULOPLúWLU�� Kontrol 

RODUDN�PHWDQRO�NXOODQÕOPÕúWÕU� 
 

% Antioksidan aktivite = 100 x [1-( As
0-As

180 ) / ( Ak
0-Ak

180 )] 

 

 As
o� �|UQH÷LQ�EDúODQJÕoWDNL�DEVRUEDQVÕ������QP� 

As
180� �|UQH÷LQ�����GDNLND�VRQUDNL�DEVRUEDQVÕ������QP� 

Ak
0� �NRQWURO�Q�EDúODQJÕoWDNL�DEVRUEDQVÕ������QP� 

Ak
180  �NRQWURO�Q�����GDNLND�VRQUDNL�DEVRUEDQVÕ������QP� 

 

2.2.7. Ransimat yöntemi ile lipid peroksidasyonunu inhibe edici etki 

 

 5DQVLPDW� \|QWHPL� oHúLWOL� DQWLRNVLGDQODUÕQ� DQWLRNVLGDWLI� SRWDQVL\HOLQL�
GH÷HUOHQGLUPHN�LoLQ�\D\JÕQ�RODUDN�NXOODQÕODQ�ELU�\|QWHPGLU� 
 dDOÕúÕODQ�Hypericum türlerine ait ekstrelerin antioksidan aktiviteleri ya÷ODUGD�
EXOXQDQ� GR\PDPÕú� \D÷� DVLWOHULQLQ� SHURNVLGDV\RQX� VRQXFX� ROXúDQ� ER]XQPD�
�U�QOHULQLQ�VX�LoLQH�DEVRUEH�HGLOHUHN�VX\XQ�LOHWNHQOL÷LQLQ�GH÷LúPHVL�SUHQVLELQH�J|UH�
oDOÕúDQ� 5DQVLPDW� FLKD]Õ� LOH� WHVW� HGLOPLúWLU� �&KHQ� YH� +R�� ������ .RZDOVNL� YH� DUN���
2004). 

 Bu testte  linoleik asitçe zengin (%60-����KDP�]H\WLQ�\D÷Õ�NXOODQÕOPÕúWÕU����J�
\D÷�LoLQH�������RODFDN�úHNLOGH�QXPXQH�YH\D�VWDQGDUW�PDGGH��%+7��LODYH�HGLOHUHN�\D÷�
LoHULVLQGH�GD÷ÕOPDVÕ�VD÷ODQPÕúWÕU�����o&¶GH�����/�VDDW�KDYD�DNÕúÕQD�PDUX]�EÕUDNÕODQ�
numunelerin bozXQPD� ]DPDQODUÕ� |Oo�OP�ú� YH� DQWLRNVLGDQ� DNWLYLWHOHUL�� �%R]XQPD�
øQGLVOHUL���KHVDSODQPÕúWÕU��+HU�WHVW���NH]�WHNUDUODQDUDN�RUWDODPDODUÕ�DOÕQPÕúWÕU��  

 

%R]XQPD�øQGLVL��,�,� �,numune/Ikontrol) 
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Formüle göre;� |UQHNOHULQ�%R]XQPD� øQGLVOHUL�NRQWURO� LOH�NDUúÕODúWÕUÕOarak antioksidan 

DNWLYLWHOHUL�WD\LQ�HGLOPLúWLU� 
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3. BULGULAR 

 

  $QWLRNVLGDQ� DNWLYLWHQLQ� GH÷HUOHQGLULOPHVL� LoLQ� ELUoRN� in vitro ve in vivo 

\|QWHP� JHOLúWLULOPLúWLU�� %XQXQ� \DQÕQGD�� WHN� ELU� DQWLRNVLGDQÕQ� YH\D� ILWRNLP\DVDO�
DQWLRNVLGDQODUÕQ� DQWLRNVLGDQ� NDSDVLWHVLQL tam olarak belirleyici bir sistem 

EXOXQPDPDNWDGÕU�� 'R÷DO� DQWLRNVLGDQODUÕQ� oR÷X� ELWNLOHUGHQ� HOGH� HGLOPHNWH� ROXS��
\�NVHN� ELWNLOHULQ� E�W�Q� NÕVÕPODUÕQGD� YH� JHQHOOLNOH� IHQROLN� YH� SROLIHQROLN� ELOHúLNOHU�
RODUDN� EXOXQPDNWDGÕUODU� �6KDKLGL�� ������� 'R÷DO� DQWLRNVLGDQlar; indirgeyici ajanlar, 

VHUEHVW� UDGLNDO� V�S�U�F�OHU�� SURRNVLGDQ� PHWDOOHULQ� NRPOSHNV� ROXúXPXQX�
HQJHOOH\LFLOHU� YH� VLQJOHW� RNVLMHQ� ROXúXPXQX� |QOH\LFLOHU� RODUDN� HWNL� HWPHNWHGLUOHU�
(Pratt, 1992). 

             7H]� NDSVDPÕQGD�� VRQ� \ÕOODUGD� |]HOOLNOH� JÕGD� HQG�VWULVLQGH� GR÷DO� ND\QDNOÕ�
DQWLRNVLGDQ�PDGGHOHULQ�|QHP�ND]DQGÕ÷ÕQÕ�YH� LQVDQ�VD÷OÕ÷Õ�DoÕVÕQGDQ�GDKD�NXOODQÕúOÕ�
YH�]DUDUVÕ]�ROGX÷X�J|]�|Q�QH�DOÕQDUDN��LNL�Hypericum türünün (H. montbretii Spach. 

ve H. origanifolium Willd.) yaprak ve çiçeklerinden elde edilen farNOÕ� SRODULWHGHNL�
HNVWUHOHULQ� IHQROLN�PDGGH� ELOHúLPL�� IODYRQRLG�YH� IODYRQRO�PLNWDUODUÕ� EHOLUOHQHUHN�YH�
DPPH üzerinden anti-UDGLNDO�DNWLYLWHOHUL���-karoten linoleik asit sistemi ve Ransimat 

\|QWHPL� LOH� DQWLRNVLGDQ� NDSDVLWHOHUL� GH÷HUOHQGLULOPLú� YH� VRQXoODU�H. perforatum ve 

VHQWHWLN�DQWLRNVLGDQ�%+7¶QLQ�VRQXoODUÕ�LOH�NDUúÕODúWÕUÕOPÕúWÕU� 
 

������(NVWUHOHULQ�)HQROLN��0DGGH�øoHUL÷L 
 

             Hypericum� HNVWUHOHULQLQ� WRSODP� IHQROLN� PDGGH� PLNWDUODUÕ� )ROLQ-Ciocalteu 

PHWRGX�NXOODQÕODUDN�JDOOLN�DVLW��]HULQGHQ��IODYRQRLG�YH�IODYRQRO�PLNWDUODUÕ�LVH�$O&O3 

ve AlCl3+Na-DVHWDW� PHWRGODUÕ� LOH� UXWLQ� �]HULQGHQ� GH÷HUOHQGLULOPLú�� VRQXoODU� YH�
HNVWUHOHULQ�NXUX�ED]��]HULQGHQ����YHULPOHUL�dL]HOJH����¶GH�YHULOPLúWLU� 
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Çizelge 3.1. Hypericum türlerinden elde edilen ekstrelerin kuru drog verimleri, 

WRSODP�IHQROLN�PDGGH��IODYRQRLG�YH�IODYRQRO�PLNWDUODUÕ 
 

 

 

Ekstreler 

 

Extraksiyon 

verimi  

 (%) 

 

Toplam fenolik 

madde 

PLNWDUÕ1,*   

 

Toplam 

Flavonoid 

PLNWDUÕ1, † 

 

Toplam 

Flavonol  

miktDUÕ1, † 

HOC-ME 29.43 278.63 ± 1.25 16.30 ± 0.37 2.58 ± 0.05 

HOC-EA 7.27 302.67 ± 1.25 50.04 ± 0.81 6.92 ±0.83 

HOC-SU 21.45 154.52 ± 1.49 2.13 ± 0.36 0.19 ± 0.01 

HOY-ME 34.93 172.09 ± 0.72 12.01 ± 0.60 2.02 ± 0.17 

HOY-EA 7.49 451.33 ± 4.81 54.77 ± 0.63 7.15 ± 0.03 

HOY-SU 23.47 104.91 ± 5.78 1.16 ± 0.45 0.14 ± 0.02 

HMC-ME 24.75 199.19 ± 1.86 19.30 ± 0.31 3.31 ± 0.18 

HMC-EA 15.51 442.41 ± 6.16 55.30 ± 0.65 7.32 ± 0.11 

HMC-SU 28.23 192.22 ± 1.63 1.87 ± 0.30 0.41 ± 0.04 

HMY-ME 25.81 336.91 ± 0.59 10.48 ± 0.23 0.96 ± 0.07 

HMY-EA 7.29 394.30 ± 0.53 16.00 ± 0.55 1.90 ± 0.01 

HMY-SU 23.03 216.03 ± 0.82 2.86 ± 0.21 0.24 ± 0.01 

HPC-ME 39.63 319.34 ± 2.46 10.33 ± 0.00 2.51 ± 0.03 

HPC-EA 12.19 385.98 ± 1.23 25.37 ± 0.60 5.75 ± 0.04 

HPC-SU 27.85 257.78 ± 1.82 4.59 ± 0.15 0.78 ± 0.15 

HPY-ME 35.66 328.70 ± 0.99 12.72 ± 0.09 2.82 ± 0.31 

HPY-EA 7.82 443.43 ± 2.32 38.48 ± 0.54 7.49 ± 0.23 

HPY-SU 25.94 271.91 ± 3.13 6.67 ± 0.41 1.51 ± 0.02 

1 PJ�JUDP���VWDQGDUW�VDSPD��
�JDOOLN�DVLWH�HúGH÷HU��†�UXWLQH�HúGH÷HU 
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dL]HOJH����¶GH�GH�J|U�OG�÷��JLEL� KHU��o�ELWNLGHQ�����PHWDQRO� � LOH�KD]ÕUODQDQ�KDP�
HNVWUHOHUGH�WRSODP�IHQRO�PLNWDUODUÕQGD�ROGXNoD�EHOLUJLQ�ELU�DUWÕú�J|]OHQPLúWLU� 
             7H]� NDSVDPÕQGD� oDOÕúÕODQ� Hypericum� W�UOHULQGHQ� KD]ÕUODQDQ� IDUNOÕ�
SRODULWHGHNL� HNVWUHOHULQ� o|]�QHQ� PDGGH� PLNWDUODUÕ� NXUX� ED]� �]HULQGHQ� �� RODUDN�
hesDSODQPÕúWÕU�� (NVWUDNVL\RQ� YHULPOHUL� ������ �+2&-EA)  ile  %39.63 (HPC-ME) 

DUDVÕQGD� GH÷LúPHNWHGLU�� +HU� �o� W�U�Q� oLoHN� YH� \DSUDNODUÕQD� DLW� � PHWDQROLN�
HNVWUHOHULQLQ� GL÷HU� HNVWUHOHUH� RUDQOD� � GDKD� \�NVHN� HNVWUH� YHULPLQH� VDKLS� ROGX÷X�
görülmektedir (Çizelge 3.1). %X� GXUXP� PHWDQRO� HNVWUHOHULQGHNL� SRODU� ELOHúLNOHULQ�
YDUOÕ÷Õ�LOH�LOLúNLOLGLU� 
             Hypericum� W�UOHULQLQ� WRSODP� IHQRO� PLNWDUÕ� GH÷LúLN� SRODULWHGHNL� HNVWUHOHUGH�
WD\LQ�HGLOPLú�YH� WRSODP�IHQRO� LoHUL÷L�JDOOLN�DVLW�HúGH÷HUL�RODUDN�LIDGH�HGLOPLúWLU��PJ�
gallLN�DVLW�J�HNVWUH���(Q�\�NVHN�PLNWDUGD�IHQROLN�PDGGH�WDúÕ\DQ�HNVWUHOHU��HWLO�DVHWDWOÕ�
HNVWUHOHU�RODUDN�WHVELW�HGLOPLúWLU��(NVWUHOHULQ�WRSODP�IHQROLN�PDGGH�LoHULNOHUL�VÕUDVÕ\OD��
HOC-EA < HPC-EA < HMY-EA < HMC-EA < HPY-EA < HOY-EA olarak 

DUWPDNWDGÕU��Sulu eksWUHOHULQ� WRSODP� IHQRO� LoHUL÷L� LVH� HQ�G�ú�N�RODUDN�EXOXQPXúWXU��
Çizelge 3.1’e göre H. origanifolium� \DSUDNODUÕQÕQ� ($� HNVWUHVL� 451.33 mg/g, H. 

perforatum� \DSUDNODUÕQÕQ�EA ekstresi  443.43 mg/g ve H. montbretti \DSUDNODUÕQÕQ�
EA ekstresinin 394.30 mg/g toplam IHQROLN�PDGGH�WDúÕGÕ÷Õ�WHVELW�HGLOPLúWLU��Buradan 

DQODúÕODFD÷Õ��]HUH��W�UOHULQ�\DSUDNODUÕ�oLoHNOHULQGHQ�GDKD�ID]OD�RUDQGD�WRSODP�IHQROLN�
madde içermektedir. 

             (NVWUHOHULQ�UXWLQH�HúGH÷HU�IODYRQRLG�LoHUL÷L��PJ�J�������-������PJ�J�DUDVÕQGD��
GH÷LúPHNWHGLU��)ODYRQRLGOHU�LoLQ�HQ�\�NVHN�GH÷HUOHU�\LQH�HWLO�DVHWDWOÕ�HNVWUHOHUGH�WHVELW�
HGLOPLúWLU��(NVWUHOHULQ� IODYRQRLG�PLNWDUODUÕ� VÕUDVÕ\OD  HMY-EA < HPC-EA < HPY-

EA < HOC-EA < HOY-EA < HMC-($�RODUDN�DUWPDNWDGÕU��6XOX�HNVWUHOHUGH�WRSODP�
IHQROLN�PDGGH��LoHUL÷L�JLEL�IODYRQRLG�LoHUL÷L�GH�oRN�D]GÕU� 
             dDOÕúÕODQ� Hypericum� W�UOHULQH� DLW� HNVWUHOHUGHNL� IODYRQRO� NRQVDQWUDV\RQODUÕ�
PJ�J�UXWLQ�HúGH÷HUL�RODUDN�LIDGH�HGLOPLúWLU�YH�����-�����PJ�J�DUDVÕQGD�GH÷LúPHNWHGLU��
En fazla flavonol içeren ekstreler yine etiODVHWDW� HNVWUHOHUL� RODUDN� WHVELW� HGLOPLúWLU��
(NVWUHOHUGHNL� IODYRQRO�PLNWDUODUÕ��HMY-EA < HPC-EA < HOC-EA < HOY-EA < 
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HMC-EA < HPY-($� RODUDN� DUWPDNWDGÕU�� %X� VRQXoODU� o|]�F�� SRODULWHVLQH� ED÷OÕ�
RODUDN�EHNOHQLOGL÷L�JLEL�HOGH�HGLOPLúWLU�� 
 

3.2. DPPH Üzerinden Serbest Radikal Süpürücü Etki Tayini 

 

 Genel olarak, kimyasal maddelerin elektron verme yetenekleri lipid 

RNVLGDV\RQD�NDUúÕ�J|VWHUGLNOHUL�DQWLRNVLGDQ�DNWLYLWHOHULQLQ�VRQXFXGXU��'33+�VHUEHVW��
UDGLNDO�V�S�U�F��HWNL�WD\LQL��KLGURMHQ�YHUPH�SRWDQVL\HOLQLQ�DUDúWÕUÕOPDVÕ�LoLQ�HQ�NÕVD��
en ucuz  yöntemlerden birisidir (Kikuzaki ve ark., 2002). 

 'R÷DGDNL� ELUoRN� UDGLNDO� L\RQX� GH÷LúLN� NLP\DVDO� UHDNVL\RQODUOD� oHúLWOL�
ELOHúLNOHU� WDUDIÕQGDQ� HWNLVL]� KDOH� JHWLULOPHNWHGLU�� .DUDUOÕ� ELU� RUJDQLN� UDGLNDO� RODQ�
DPPH bitki ekstreleri gibi maddelerin antioksidan aktivitesini belirlemede 

NXOODQÕOPDNWDGÕU��6RQ�]DPDQODUGD�'33+�\|QWHPL�VRQXoODUÕQÕ�\RUXPODPDN�LoLQ�HWNLQ�
konsantrasyon veya EC50� LIDGHVL� �GL÷HU� GH\LPOH� LQKLELV\RQ� NRQVDQWUDV\RQX�� ,&50 

GH÷HUL�� NXOODQÕOPDNWDGÕU�� %X��'33+� DNWLYLWHVLQLQ����� ND\EÕQD� QHGHQ� RODQ� VXEVWUDW�
NRQVDQWUDV\RQX� RODUDN� WDQÕPODQPÕúWÕU� �%UDQG-:LOOLDPV� YH� DUN��� �������'ROD\ÕVÕ\OD��
HQ�G�ú�N�,&50�GH÷HUL��HQ�\�NVHN�DQWLRNVLGDQ�DNWLYLWHQLQ�J|VWHUJHVLGLU�� 

    Bu yöntemle H. origanifolium ve H. montbretti’nin çiçek ve yaprakODUÕQÕQ�
PHWDQROO��� HWLO� DVHWDWOÕ� YH� VXOX� HNVWUHOHULQLQ� DQWL-radikal aktiviteleri DPPH• (2,2-

difenil-1-pikrilhidrazil) serbest radikali üzerinden Sanchez-0RUHQR� YH� DUNDGDúODUÕ�
�������WDUDIÕQGDQ�PRGLIL\H�HGLOPLú�\|QWHP�NXOODQÕODUDN�WD\LQ�HGLOPLúWLU��6RQXoODU test 

HGLOHQ� NRQVDQWUDV\RQODUGD��� LQKLELV\RQ� RODUDN� GH÷HUOHQGLULOPLú��H. perforatum ve 

VHQWHWLN� DQWLRNVLGDQ� %+7¶QLQ� GH÷HUOHUL\OH� NDUúÕODúWÕUÕOPÕúWÕU�� gUQHNOHULQ� VHUEHVW�
UDGLNDO�V�S�U�F��HWNLOHUL�dL]HOJH����¶GH�YHULOPLúWLU�� 
 DPPH üzerinden serbest radikal süpürücü etki tayininde; test edilen madde 

konsantrasyonu ile DQWLRNVLGDQ�DNWLYLWHQLQ�GR÷UX�RUDQWÕOÕ�ROGX÷X�J|U�OPHNWHGLU� 
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Çizelge 3.2. Hypericum türleriden elde edilen ekstrelerin DPPH üzerinden serbest 

UDGLNDO�V�S�U�F��HWNL�WD\LQLQGH���øQKLELV\RQ�YH�,&50�GH÷HUOHUL 

 

��øQKLELV\RQ 

 

 

 

Ekstreler 
 

9.6 x 10-4* 

 

1.8 x 10-3* 

 

3.6 x 10-3* 

 

 

 

IC50 

HOC-ME 15.58 ± 0.20 27.29 ± 0.81 35.85 ± 0.72 4.72 ± 0.47 

HOC-EA 7.33 ± 0.94 18.34 ± 0.55 32.19 ± 0.85 5.22 ± 0.84 

HOC-SU 7.74 ± 0.41 15.88 ± 0.56 19.81 ± 0.27 9.24 ± 0.90 

HOY-ME 7.26 ± 0.47 13.65 ± 0.56 22.76 ± 0.41 6.68 ± 0.49 

HOY-EA 2.58 ± 0.62 15.64 ± 0.96 38.60 ± 0.59 3.37 ± 0.26 

HOY-SU 2.51 ± 0.96 3.27 ± 0.25 7.15 ± 0.89 13.7 ± 0.88 

HMC-ME 10.59 ± 0.94 14.52 ± 0.79 28.05 ± 0.99 5.49 ± 0.22 

HMC-EA 10.50 ± 0.28 19.20 ± 0.56 39.39 ± 0.53 3.82 ± 0.02 

HMC-SU 6.51 ± 0.70 11.21 ± 0.23 20.48 ± 0.44 7.50 ± 0.36 

HMY-ME 14.97 ± 0.96 23.56 ± 0.54 45.05 ± 0.47 3.53 ± 0.07 

HMY-EA 16.09 ± 0.85 28.89 ± 0.54 58.14 ± 0.76 2.84 ± 0.07 

HMY-SU 7.43 ± 0.54 11.31 ± 0.23 23.63 ± 0.32 6.54 ± 0.07 

HPC-ME 11.80 ± 0.97 19.98 ± 0.92 40.97 ± 0.63 3.63 ± 0.01 

HPC-EA 13.20 ± 0.81 25.24 ± 0.63 55.15 ± 0.12 2.63 ± 0.01 

HPC-SU 9.94 ± 0.28 15.79 ± 0.68 29.73 ± 0.56 4.71 ± 0.04 

HPY-ME 11.62 ± 0.11 20.47 ± 0.41 42.54 ± 0.32 3.73 ± 0.07 

HPY-EA 15.15 ± 0.65 31.29 ± 0.56 60.82 ± 0.74 2.87 ± 0.12 

HPY-SU 9.94 ± 0.85 16.08 ± 0.49 35.19 ± 0.53 5.11 ± 0.22 

BHT 11.41 ± 0.58 28.25 ± 0.45 37.97 ± 0.33 4.39 ± 0.43 

Sonuçlar ortalama GH÷HU±VWDQGDUW�VDSPD��Q ���RODUDN�YHULOPLúWLU� 
*  ilave edilen ekVWUH�%+7�PLNWDUÕ��PJ�P/� 
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ùHNLO� ����� Hypericum� W�UOHULGHQ� HOGH� HGLOHQ� HNVWUHOHULQ� �� IDUNOÕ� NRQVDQWUDV\RQGD�
serbest radikal süpürücü etkileri 

 

3.3. �-karoten-linoleik Asit Sisteminde Antioksidan Aktivite Tayini 

 

     Bu yöntem, emülsiyondaki linoleik asit oksiGDV\RQX� VRQXFX� ROXúDQ�
radikallerin �-NDURWHQ¶OH� UHDNVL\RQXQGDQ� ROXúDQ� VDUÕ� UHQJLQ� ]DPDQ� LoHULVLQGH�
ND\EROPDVÕQD� GD\DQPDNWDGÕU�� $QWLRNVLGDQ� PDGGH� YDUOÕ÷Õ� UHQJLQ� DoÕOPDVÕQÕ�
önlemektedir (Kulisic ve ark., 2004). β-karoten-linoleik asit sisteminde test süresi 

olan 3 saat boyunca β-NDURWHQLQ�VROPDVÕQÕQ�|QOHQPHVL�\�NVHN�SRWDQVL\HO�DQWLRNVLGDQ�
DNWLYLWHQLQ�YDUOÕ÷ÕQÕ�J|VWHUPHNWHGLU� 

     Bu yöntemle H. origanifolium ve H. montbretti¶QLQ� oLoHN�YH�\DSUDNODUÕQÕQ�
PHWDQROO��� HWLO� DVHWDWOÕ� YH� VXOX� HNVWUHOHULQLQ� DQWLRNVLGDQ� DNWLYLWHOHUL� |Oo�OP�ú� YH�
sonuçlar H. perforatum� YH� VHQWHWLN� DQWLRNVLGDQ� RODQ� %+7¶QLQ� VRQXoODUÕ� LOH�
NDUúÕODúWÕUÕOPÕúWÕU� 

     Hypericum ekstreleri �-karoten-OLQROHLN� DVLW� VLVWHPLQGH� WHVW� HGLOPLú� YH�
o|]�F�\H� ED÷OÕ� RODUDN� IDUNOÕ� VRQXoODU� HOGH� HGLOPLúWLU�� � (n yüksek % antioksidan 
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DNWLYLWH� GH÷HUOHUL� HWLO� DVHWDWOÕ� HNVWUHOHUGH� WHVELW� HGLOPLúWLU�� (WLO� DVHWDWOÕ� HNVWUHOHUGH�
VDSWDQPÕú���DQWLRNVLGDQ� DNWLYLWH�GH÷HUOHUL�+0<���+2<���+3<���%+7���+3&���
+2&���+0&�RODUDN�DUWPDNWDGÕU��0HWDQROO��HNVWUHOHUGH�J|U�OHQ�DQWLRNVLGDn aktivite 

VXOX�HNVWUHOHUH�J|UH�GDKD�oRN�IDNDW�HWLO�DVHWDWOÕ�RODQODUD�J|UH�LVH�GDKD�D]GÕU��+0<���
HOY < HPC < HPY < BHT < HMC < HOC. Sulu ekstrelerde antioksidan aktivite 

+0<���+3&���+3<���+2<���+0&���+2&���%+7�úHNOLQGH�DUWPDNWDGÕU�� 
     Çizelge 3.3’de gösWHULOGL÷L� JLEL�� JHQHO� RODUDN� EX� �o�Hypericum türünde de 

oLoHNOHUGH�J|U�OHQ�DQWLRNVLGDQ�DNWLYLWH�\DSUDNODUD�J|UH�GDKD�ID]ODGÕU��$\UÕFD��EX��o�
W�U�Q� GH� oLoHNOHULQLQ� HWLO� DVHWDWOÕ� HNVWUHOHULQLQ� DQWLRNVLGDQ� DNWLYLWHVL� VHQWHWLN�
antioksidan  BHT’den daha fazla oOGX÷X�WHVELW�HGLOPLúWLU� 
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ùHNLO� ����� β-karoten-linoleik asit sisteminde Hypericum türlerine ait ekstrelerin 

antioksidan aktiviteleri 

 

 

 



 
37 

Çizelge 3.3. Hypericum ekstrelerinin β-karoten-linoleik asit sisteminde % antioksidan 

aktiviWH�GH÷HUOHUL 
 

Ekstreler 

 

AA (%)1 

 HOC-ME 54.86 ± 0.88 

 HOC-EA 56.17 ± 0.64 

 HOC-SU 42.67 ± 0.78 

 HOY-ME 30.48 ± 0.56 

 HOY-EA 36.30 ± 0.50 

 HOY-SU 31.62 ± 0.92 

 HMC-ME 53.56 ± 0.34 

 HMC-EA 63.58 ± 0.35 

 HMC-SU 41.80 ± 0.46 

 HMY-ME 29.39 ± 0.22 

 HMY-EA 31.35 ± 0.32 

 HMY-SU 3.27 ± 0.41 

 HPC-ME 35.20 ± 0.29 

 HPC-EA 45.22 ± 0.12 

 HPC-SU 13.26 ± 0.34 

 HPY-ME 38.18 ± 0.38 

 HPY-EA 42.51 ± 0.35 

 HPY-SU 24.64 ± 0.28 

 BHT 44.40 ± 0.56 

 kontrol 1.84 ± 0.05 

 1��øQKLELV\RQ� �����[�[1-( As
0-As

180 ) / ( Ak
0-Ak

180 )] 
 2Sonuçlar ortalama GH÷HU�±�VWDQGDUW�VDSPD��Q ���RODUDN�YHULOPLúWLU� 
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3.4.�5DQVLPDW�<|QWHPL�LOH�/LSLG�3HURNVLGDV\RQXQX�øQKLEH�(GLFL�(WNL 
 

  5DQVLPDW� \|QWHPL� JHQHOOLNOH� oHúLWOL� DQWLRNVLGDQODUÕQ� DQWLRNVLGDQ�
DNWLYLWHOHULQL� GH÷HUOHQGLUPHGH� NXOODQÕODQ� YH� OLSLG� SHURNVLGDV\RQX� ER\XQFD� ROXúDQ�
N�o�N�PROHN�OOHULQ�HOHNWULN� LOHWNHQOL÷L�DUWÕúÕQD�GD\DQDQ�ELU�\|QWHPGLU��&KHQ�YH�+R��
1997). 

  %+7�YH� EX� oDOÕúPDGD� HOGH� HGLOHQ� HNVWUHOHULQ� OLSLG� SHURNVLGDV\RQXQD� NDUúÕ�
HWNLOHUL� \D÷ODUGD� EXOXQDQ� GR\PDPÕú� \D÷� DVLWOHULQLQ� SHURNVLGDV\RQX� VRQXFX� ROXúDQ�
ER]XQPD� �U�QOHULQLQ� VX� LoLQH� DEVRUEH� HGLOHUHN� VX\XQ� LOHWNHQOL÷LQLQ� GH÷LúPHVL�
SUHVLELQH�J|UH�oDOÕúDQ�5DQVLPDW�FLKD]Õ�LOH�WHVW�HGLOPLúWLU� 
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ùHNLO� ����� 5DQVLPDW� \|QWHPL� LOH� ]H\WLQ� \D÷ÕQÕQ� SHURNVLGDV\RQX� �]HULQH�Hypericum 

türlerinden elde edilen ekstrelerin etkisi  
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dL]HOJH������������NRQVDQWUDV\RQGD�]H\WLQ�\D÷ÕQD�LODYH�HGLOHQ�Hypericum türlerine ait 

ekstrelerin  Ransimat yöntemi  ile ölçülen bozunma indisleri 

 
%R]XQPD�øQGLVL�1,2 

 

Uygulama % 0.1 

 
=H\WLQ�\D÷Õ���+2<-ME 1.50 ±  0.04 
 
=H\WLQ�\D÷Õ���+2<-EA 7.10 ±  0.60 
 
=H\WLQ�\D÷Õ���+2<-SU 0.96 ±  0.09 
 
=H\WLQ�\D÷Õ���+2&-ME 1.15 ±  0.03 
 
=H\WLQ�\D÷Õ���+2&-EA 3.14 ±  0.95 
 
=H\WLQ�\D÷Õ���+2&-SU 0.96 ±  0.01 
 
=H\WLQ�\D÷Õ���+0<-ME 1.27 ±  0.01 
 
=H\WLQ�\D÷Õ���+0<-EA 2.16 ±  0.11 
 
=H\WLQ�\D÷Õ���+0<-SU 1.05 ±  0.07 
 
=H\WLQ�\D÷Õ���+0&-ME 1.24 ±  0.03 
 
=H\WLQ�\D÷Õ���+0&-EA 1.60 ±  0.00 
 
=H\WLQ�\D÷Õ���+0&-SU 0.96 ±  0.05 
 
=H\WLQ�\D÷Õ���+3<-ME 

 
0.87 ±  0.05 

 
=H\WLQ�\D÷Õ���+3<-EA 1.72 ±  0.03 
 
=H\WLQ�\D÷Õ���+3<-SU 1.07 ±  0.04 
 
=H\WLQ�\D÷Õ���+3&-ME 1.05 ±  0.12 
 
=H\WLQ�\D÷Õ���+3&-EA 2.62 ±  0.03 
 
=H\WLQ�\D÷Õ���+3&-SU 

 
0.92 ±  0.07 

 
=H\WLQ�\D÷Õ���%+7 

 
2.74 ±  0.15 

1 Bozunma indisi: ]H\WLQ�\D÷Õ���|UQHN�ER]XOPD�]DPDQÕ�]H\WLQ�\D÷Õ�ER]XQPD�]DPDQÕ  
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2 Sonuçlar ortalama GH÷HU�± VWDQGDUW�VDSPD��Q ���RODUDN�YHULOPLúWLU� 
 

H. origanifolium¶XQ� \DSUDNODUÕQÕQ� YH� oLoHNOHULQLQ� HWLODVHWDW� HNVWUHOHULQLQ���
Ransimat metoduna göre lipid peroksidasyonunu sentetik antioksidan BHT’den ve 

oDOÕúÕODQ�GL÷HU�W�UOHUGHQ�GDKD�ID]OD�LQKLEH�HWWL÷L�WHVELW�HGLOPLúWLU��dL]HOJH�������'L÷HU��
W�UOHUH�DLW�HNVWUHOHULQ�LVH�%+7¶GHQ�GDKD�D]�LQKLELV\RQ�J|VWHUGLNOHUL�J|U�OP�úW�U�� 
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4. 7$57,ù0$�9(�6218d 

 

 %LWNLOHU�� \�NVHN� RUDQGD� LoHUGLNOHUL� oRN� oHúLWOL� NLP\DVDO�PDGGHOHU� QHGHQL\OH�
günümüzde hala ilaç, parfümeri-kozmHWLN�YH�JÕGD�HQG�VWULOHUL�LoLQ�SULPHU�ELU�ND\QDN�
GXUXPXQGDGÕU��dRN�ER\XWOXOX÷X�QHGHQL\OH�DQWLRNVLGDQ�DNWLYLWH��ELWNLOHU�DoÕVÕQGDQ�EX�
�o� E�\�N� HQG�VWUL� NROX� oRN� PHUNH]L� ELU� NRQXP� ROXúWXUPDNWDGÕU�� &DQOÕ�
RUJDQL]PDODUGD� oHúLWOL� RNVLGDWLI� V�UHoOHULQ� NDQVHU�� úHNHU� KDVWDOÕ÷Õ�� NDUDFL÷HU�
\HWPH]OL÷L�� NDOS-GDPDU� KDVWDOÕNODUÕ�� RWRLPP�Q�KDVWDOÕNODU�� KHPDWRORMLN�ER]XNOXNODU��
PXOWLSOH� VNOHUR]�� DUWULW�� NDWDUDNW�� � Q|URGHMHQHUDWLI� KDVWDOÕNODU�� \DúODQPD� JLEL� oHúLWOL�
IL]\RSDWRORMLN� ROD\ODUGD� URO� R\QDGÕ÷ÕQÕQ� DQODúÕOPDVÕQGDQ� VRQra (Murphy ve Kehrer, 

1986; Bast ve Goris, 1989; Jenner, 1991; Tsao ve Deng, 2004; Halliwell, 2002), 

DQWLRNVLGDQ� ELOHúLNOHUH� YH� |]HOOLNOH� GH� GR÷DO� RODQODUÕQD� NDUúÕ� LOJL� DUWPÕú�
EXOXQPDNWDGÕU�� %X� IL]\RSDWRORMLN� ROD\ODUGDQ� \DúODQPD� SDUI�PHUL-kozmetik 

endüstriVLQL�GH�\DNÕQGDQ�LOJLOHQGLUPHNWHGLU��o�QN��FDQOÕ�Y�FXWWD�ID]OD�ROXúDQ�VHUEHVW�
UDGLNDOOHU� YH� RNVLGDWLI� �U�QOHU� \DúODQPD� V�UHFLQL� KÕ]ODQGÕUPDNWDGÕU� �*LDFRPRQL� YH�
5HLQ�� ������� %X� ROD\Õ� \DYDúODWPDN� �]HUH� NXOODQÕODQ� ³DQWL-aging” etkili preparatlar 

DVOÕQGD�DQWLRksidan ve/veya antiradikal etkilidir.  

 $QWLRNVLGDQ�HWNLOL�PDGGHOHU�RNVLGDWLI�ER]XOPD\Õ�|QOHGL÷LQGHQ�LODo��SDUI�PHUL-
NR]PHWLN� YH� JÕGD� HQG�VWULOHULQGH� SUH]HUYDWLI� PDGGH� RODUDN� \D\JÕQ� ELoLPGH�
NXOODQÕOPDNWDGÕU�� %X� DODQGD� GD� WHUFLKOHU� KÕ]OD� GR÷DO� DQWLRNVLGDQODU� WDUDIÕQD�
ND\PDNWDGÕU�� o�QN��NDWNÕ�PDGGHVL�RODUDN�DGÕ�JHoHQ�EX�HQG�VWUL��U�QOHUL� LOH�Y�FXGD�
JLUHQ� VHQWHWLN�DQWLRNVLGDQ�PDGGHOHULQ�oRN�oHúLWOL� WRNVLN�HWNLOHUL�ROGX÷X�DQODúÕOPÕúWÕU�
(Smith, 1984; Ito ve ark., 1985; Sun ve Fukuhara, 1997). Prezervatif bir katNÕ�
PDGGHVL� RODUDN� DQWLRNVLGDQ� |]HOOLNOHU� WDúÕ\DQ� ELWNLOHULQ� NXOODQÕPÕ� WRNVLN� HWNLOHULQ�
RUWD\D� oÕNPDPDVÕQD�� KDWWD� LODo�� SDUI�PHUL-NR]PHWLN� YH� JÕGD� �U�QOHULQL� NXOODQDQ�
W�NHWLFLOHULQ� Y�FXGXQGD� oHúLWOL� \DUDUODU� VD÷ODQPDVÕQD� \RO� DoDELOHFHN� ROXPOX� ELU�
uygulama oODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU� 
 <XNDUÕGD�EHOLUWLOHQ�QHGHQOHUGHQ�|W�U���DQWLRNVLGDQ�YH�DQWLUDGLNDO�HWNLOL�ELWNLOHU�
VRQ� \ÕOODUGD� \R÷XQ� ELoLPGH� DUDúWÕUÕOPDNWDGÕU�� $UDúWÕUÕODQ� oRN� VD\ÕGD� ELWNL� DUDVÕQGD�
özellikle Hypericum perforatum dikkat çekmektedir (Zheng ve Wang, 2001; Hunt ve 
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ark., 2001; Singh ve ark., 2002; Benedi ve ark., 2004; Silva ve ark., 2005). 

hONHPL]GH�\HWLúPHNWH�RODQ�GL÷HU�Hypericum türleri hem atioksidan/antiradikal etkiler 

KHP� GH� GL÷HU� EL\RORMLN� HWNLOHUL� DoÕVÕQGDQ� oRN� D]� VD\ÕGD� DUDúWÕUPD\D� NRQX�
oODELOPLúOHUGLU� 
 %X� oDOÕúPDGD� LNL� Hypericum türünün (H. montbretii ve H. origanifolium) 

NXUXWXOPXú� oLoHN� YH� \DSUDNODUÕQÕQ� IDUNOÕ� SRODULWHGHNL� HNVWUHOHULQLQ� DQWLRNVLGDQ� YH�
VHUEHVW�UDGLNDO�V�S�U�F��HWNLOHUL�� WRSODP�IHQRO�PLNWDUÕ�� IODYRQRLG�YH�IODYRQRO�LoHUL÷i 

YH� OLSLG� SHURNVLGDV\RQX� LQKLEH� HGLFL� HWNLOHUL� DUDúWÕUÕOPÕúWÕU�� %X� WHVWOHU� LoLQ� '33+�
yöntemi, Ransimat ve β-karoten-OLQROHLN� DVLW� WD\LQOHUL� \DSÕOPÕúWÕU�� (OGH� HGLOHQ�
VRQXoODU� EX� W�U�Q� oRN� oDOÕúÕODQ� |UQH÷L� RODQ�H. perforatum ve sentetik antioksidan 

BHT sonuoODUÕ�LOH�NDUúÕODúWÕUÕOPÕúWÕU� 
 *|]OHPOHU� VÕUDVÕQGD� HQ� oRN� WRSODP� IHQROLN�PDGGH�PLNWDUÕ�H. origanifolium 

\DSUDNODUÕQÕQ� HWLO� DVHWDWOÕ� HNVWUHOHULQGH� YH�H. montbretii� oLoHNOHULQLQ� GH� HWLO� DVHWDWOÕ�
HNVWUHOHULQGH�WHVELW�HGLOPLúWLU��%XQD�SDUDOHO�RODUDN�EX�|UQHNOerin flavonoid ve flavonol 

PLNWDUODUÕ� GD� \�NVHN� WHVELW� HGLOPLúWLU�� %X� GH÷HUOHU�H. perforatum¶XQ� GH÷HUOHULQGHQ�
yüksektir. 

 Serbest radikal süpürücü kapasite tayininde en yüksek aktivite her üç 

konsantrasyonda da H. perforatum� \DSUDNODUÕQÕQ� HWLO� DVHWDWOÕ� HNVtrelerinde 

J|U�OP�úW�U�� 'DKD� VRQUD� H. monbretii� \DSUDNODUÕQÕQ� HWLO� DVHWDWOÕ� HNVWUHOHUL�� H. 

perforatum� oLoHNOHULQLQ� HWLO� DVHWDWOÕ� HNVWUHOHUL� YH� H. montbretii� \DSUDNODUÕQÕQ�
metanollü ekstreleri ve H. perforatum� \DSUDNODUÕQÕQ� PHWDQROO�� HNVWUHOHULQGH�
J|U�OPúW�U�� %�W�Q� EX� GH÷HUOHU� %+7¶QLQ� IDUNOÕ� SRODULWHGH� KD]ÕUODQDQ� HNVWUHOHULQGH�
J|U�OHQ� GH÷HUOHUGHQ� |QHPOL� GHUHFHGH� \�NVHNWLU�� (Q� D]� HWNL� ELWNLOHULQ� VXOX�
HNVWUHOHULQGH�WHVELW�HGLOPLúWLU� 
 β-karoten-OLQROHLN� DVLW� VLVWHPLQGH� GH÷HUOHU� WRSODP� IHQROLN� PDGGH� LoHUL÷LQH�
pDUDOHO�RODUDN�HOGH�HGLOPLúWLU��(Q�\�NVHN�IHQROLN�PDGGH�LoHUHQ�+0&-EA ve HOC-EA 

HNVWUHOHULQGH� \�NVHN� DNWLYLWH� J|U�OP�úW�U� YH� EX� GH÷HUOHU� %+7¶QLQ� GH÷HUOHULQGHQ�
\�NVHNWLU��$\UÕFD��+2&-ME ve HMC-0(�GH÷HUOHUL�GHQH\�VÕUDVÕQGD�%+7¶GHQ�GDKD�
\�NVHN�EXOXQPXú�YH�EX�GD�HWNLQLQ�GDKD�\�NVHN�ROGX÷XQX�J|VWHUPLúWLU� 
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 Ransimat metodu ile lipid peroksidasyonu inhibe edici etki sisteme HOY-EA 

NDWÕOGÕ÷ÕQGD�%+7¶GHQ�HQ�D]���NH]��+2&-($¶GD� LVH�����NH]�GDKD�NXYYHWOL�ROPXú�YH�
\D÷ODUÕQ�ER]XOPDVÕQÕ�GDKD�X]XQ�V�UH�LoLQ�JHFLNWLUPLúWLU��$\UÕFD��EX�GHQH\GH�+3&-EA 

ve HMY-($�GD�%+7¶\H�\DNÕQ�GHUHFHGH�HWNL�J|VWHUPLúWLU� 
Tüm bu sonuçlar özellikle H. origanifolium ve H. montbretii türlerinin 

EHOLUJLQ�DQWLRNVLGDQ�DNWLYLWHOHULQLQ�ROGX÷XQX�YH�\XNDUÕGD�EHOLUWLOHQ�NXOODQÕP�DODQODUÕ�
DoÕVÕQGDQ�ELU�ND\QDN�ROXúWXUDELOHFH÷LQL�DoÕNFD�RUWD\D�NR\PDNWDGÕU��$QFDN��EX�NRQXGD�
GDKD�NHVLQ�ELU�\DUJÕ\D�YDUPDN�LoLQ�GDKD�EDúND�oDOÕúPDODUD�GD�JHUHNVLQLP�YDUGÕU� 
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