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Prevention Effect of Carotenoids on the Photo-sensitized Oxidation of Olive Oil 

Ayato KANDA*1 and Setsuko HARA *2

ABSTRACT�Virgin olive oil is known to be oxidized easily, although it contains oleic acid as its main 
constituent fatty acid. The susceptibility of virgin olive oil to oxidation was thought to be caused by 
chlorophyll, which acts as a photo-sensitizer in oils. 
  In the present work, the oxidation behavior of olive oil to which 0-50 ppm of chlorophyll were added 
was investigated and the anti-oxidative activities of carotenoids and tocopherol in olive oil containing 
chlorophyll were evaluated under autoxidation and photo-sensitized oxidation. 
 The results show that, the olive oil was oxidized more or less easily depending on the chrolophyll 
content. β-Carotene and astaxanthin inhibited remarkably the photo-sensitized oxidation of olive oils 
containing chrolophyll, while tocopherol showed a weak prevention effect on the photo-sensitized 
oxidation of olive oil. 
  Therefore, it was confirmed that carotenoids were effective antioxidants for chlorophyll-containing oils 
such as virgin olive oil.  
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Í·¸^¹�uU�/¿2f/+!��
��E^i8�

stp0Y4!p�Bq!&D
P'(çè2�0i8

�nop0b�^ÇÈ. {1�{!R��M�P 10ppm
�@=�{�����2f/+&!�-
��E3@=�
i8stY4�¬�!ËÌÍi82ô�+&noY4�

&b�^àá�{1b3¥4��!��
��E�

3600ppm@=p0�R��M�P3��3XÐ2çB�
:i8çè�´ 1è6å2no�ï0b�^àá�!��

��E�R��M�P2��Fc�{?ßàij��

�p0·¸2=ì!ÚÛ3i8º»��Þb0&D
P

i8çè2ôp0i8st·¸&Xp0b�^á��2

�þ{1�{!�-
��E���aXp0GH¹UR�
�M�P3Ò?^no. 0b�!��
��E3Ò?^

Àï/b�^ÓÔ. {1b �ËØÙPÚ��R��

M�P2�Bþ+��
��E^ !0b�2�þ+R

��M�P3Ë]Ù�stp0��&2!R��M�P

2�0?ßàij3Fc�nop0b�2��!���

��3i8^ÖAp03�st�+/0�Õì� {1

�{!����/ 2R��M�P@=�����3éêë

�R��M�PÐ@=�����3éêë�1.00��+
¬�{1b3�Ô2!R��M�P3@=2�þ+éê
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Îp0�Ï� ���6� `ab2¬�{1b3¥4��!Toc
� 250-4500ppm��@=�+&éêë3æ�Y4�"À
�& 2 åT��xþ{32ô�!��
��E��
750-5400ppm3@=2�þ+"À� 6.35å��æ�. !
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óçÇ�890{�!GH�3øi8Ï�^ 100meq/kg
2äÎ�{�ô2f!0��
��Ef�A¡�MN�

�P3×�Ø���{163¥4!¡�MN��P×�

Ø�/: 3¿�&øi8Ï�3�Ì2Éþ+õ�w2

ö��{^!100meq/kg äÎ�3×�Ø�¡�MN��
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i8stY43ñ�3�ü�x0�ÕÔ. {1

#��6� EFGHI,J,��89:;�

����@ 2¬�{�Ô2!SQI  �E�E�

800-20,000ppm 3@=2�þ+!R��M�P@=��
���2ô�+�øi8Ï� 100meq/kg��3äÎ�Ï
�SQI �E�EÐ@=GH3 17-19 å2��æ�p
0b�^àá�{1���!R��M�PÐ@=GH�

� 4,000ppm @=�+& 4 å3æ�2�U�þ{b��
�!SQI �E�E������3&D
P'(çè

2�0#�i82ôp0stY42BC�+!R��M

�P2�0ËÌÍi82ô�+5Û2ÊË�stY4�

¬pb�^àá�{1���!%5��SQI �E�

E��+¸/{RSSQI��P� 8Ä3SQI �E
�ETý2¡�SüP`�þ��P 36Ä!DSüP`�
þ��P 8Ä!��i 40Ä�U3�Ð�aÂ!.�2b
 �3��\��i��T�EiÄC18:1Ê��O�Pi
ÄC18:2Ê�x0{�!GH�3i8��2ôp0b �
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ôp0stY43¼.2/+���V~3é/SQI

 �E�E�¸/+v¸p0b�^ß��Õì� 01
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��=>KL'MNZ[\]EFGHI,J,��89:;�

���� �� �

� �����2R��M�P� 0�50ppm @=�{#�
i8G�3¥4��!�����3i8äåh�R��

M�P@=[2Éþ+ÊË2ö�p0b�^àá�{1

ÜÝ3C�DE�����3R��M�PaX[�

10ppm+~�x0b���!XY�i8stD3EF^
ß��Õì� {1

6b�!�����2ôp0
��O�ú3i8st

Y42/+v¸�{¥4!��
��E@=¿��R�

�M�P3@=�Ð@=2��B�:�����3øi

8Ï�3�Ì�no. !��
��E 3,600ppm@=G
H�� 100meq/kg 2äÎp0�Ï^��
��EÐ@=
GH2BC�+/: 3¿&´ 6å2æ�. 0b�^
ÇÈ. {1�{!10ppm3R��M�P2�0i8Õ
Ö·¸�!��
��E� 2000ppm +~@=p0b�2
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