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Nunticha  Saisut  2012: Phenolic Compounds in Olive Leaves (Olea europaea L.) and 
Olive Leaf Tea.  Master of Science (Food Science), Major Field: Food Science, Department 
of Food Science and Technology.  Thesis Advisor: Mrs. Sasitorn  Tongchitpakdee, Ph.D. 
116 pages. 
 
 
The objective of this research was to study the phenolic compounds in olive leaves and olive 

leaves tea.  The effect of extraction solvent and concentration of solvent on total phenolic content, 
total flavonoid content and antioxidant capacity (2, 2-Diphenyl-1-picrylhydrazyl (DPPH) assay) of 
olive leaves (Olea europaea L.).  In additon, the effect of cultivars (cv. Hojiblanca, Arbequina, 
Manzanillo and Picual) and tea processing including green and black tea processes on major phenolic 
compounds, total phenolic content, total flavonoid content and antioxidant capacity. The extraction 
results of olive leaves (cv. Hojiblanca) with 40%, 60%, 80% and 100% (v/v) of ethanol or methanol 
showed that 80% ethanol extract had the highest total phenolic content, total flavonoid content and 

DPPH radical scavenging activity (p≤0.05).  The results also showed that olive leaves cv. Hojiblanca 
had the highest total phenolic content, total flavonoid content and DPPH radical scavenging activity, 

followed by Arbequina, Manzanillo and Picual, respectively (p≤0.05). Cultivars also affected on 
major phenolic compounds in olive leaves.  Olive leaves cv. Manzanillo had the highest oleuropein 

and luteolin 4′-glucoside contents (3,709.3±105.6 and 230.3±5.0 mg/100 g DW basis), cv. 
Manzanillo and Arbequina had the highest luteolin 7-glucoside content (219.6±7.7 and 210.0±1.9 
mg/100 g DW basis, respectively) and cv. Arbequina had the highest luteolin content (98.4±1.4 
mg/100 g DW basis).  Furthermore, the results also showed that green tea making process could 

increase oleuropein, luteolin 7-glucoside and luteolin 4′-glucoside contents, total phenolic content, 

total flavonoid content and DPPH radical scavenging activity in olive leaf green tea (p≤0.05).  In the 
study of olive leaf black tea processing, in which olive leaves were fermented at 25-35oC for 1-3 
hours, olive leaf black tea fermented at 35oC for 1 hour had the highest oleuropein, luteolin 7-

glucoside and luteolin 4′-glucoside contents, total phenolic content, total flavonoid content and 

DPPH radical scavenging activity (p≤0.05), whereas luteolin content could not be detected in olive 
leaf green and black tea. 
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 P11   �;����/�ก��P�, oleuropein ����:P�0-�	��ก�ก��
�
/�K-�:;���69>C-0:/;��;       

HPLC /�K;-��0�-;
JK� 280 ����:�5� 98 
 P12   �;����/�ก��P�, oleuropein ����>V��	��ก�ก��
�
/�K-�:;���69>C-0:/;��;         

HPLC /�K;-��0�-;
JK� 280 ����:�5� 98 
 ;1   ก��
��5�t��ก�>�ก

�ก�V�6�.	ก��-�:;���69�����7������ก�	
���
�ก                          

/.T,6�>���	��ก�ก��
�
 103 
 ;2   ก��
��5�t��;�:/;���V�6�.	ก��-�:;���69�����7������ก�	

��-��0>9  
 /.T,6�>���	��ก�ก��
�
 103 
 ;3   ก��
��5�t��ก�>���;��9	�ก�V�6�.	ก��-�:;���69��	.5�5C����กW�:>�.�  
 DPPH ���	��ก�ก��
�
 104 
 ,1   �;����/�ก��P�,�����5�t�� naringin /�Ki�DAD��-�2�ก���ก.>5.-�0D�, 108 
 ,2   �;����/�ก��P�,�����5�t�� naringin 6
.,AD��-�2�ก���ก.>5.-�0D�, 108 
 <1  0�>�
��	��ก�ก��
�
��0I.�219 Hojiblanca 110 
 <2   0�>�
��	��ก�ก��
�
��0I.�219 Arbequina 110 
 <3   0�>�
��	��ก�ก��
�
��0I.�219 Manzanillo 110 
 <4   0�>�
��	��ก�ก��
�
��0I.�219 Picual 110 
 v1   �	��ก�ก��
�
��0I.�219 Hojiblanca �V�6�.	A
�5���	��ก�ก��
�
 112 
 v2   ก��
C�, ;.>�0ก �
�AQK,�6C�6C, 112 



 
 
 
(6) 

����/;=�� (4I�) 
 
=��A��ก��@                      5�C� 
 
 v3   ก��
-ก�	��ก�ก��
�
�
���D�	��ก�ก��
�
���TV�:0z�/.�/�6
.,ก��
-ก            

�V�6�.	ก��A
�5��:P�0-�	��ก�ก��
�
 113 
 v4   ก��;.K-�->�	��ก�ก��
�
��ก��/�>C-0i
�D���V�6�.	ก��A
�5��:P�0-                          

�	��ก�ก��
�
 113 
 v5   ก��;.K-�->�	��ก�ก��
�
��ก��/�>C-0i
�D���V�6�.	ก��A
�5��>V�                                     

�	��ก�ก��
�
 114 
 v6   ก��6�.ก�	��ก�ก��
�
/�K;-	;1��176=B���
���0�:-
� �V�6�.	ก��A
�5                                  

��>V��	��ก�ก��
�
 114 
 v7   ก���	�	��ก�ก��
�
/�K�176=B�� 95 �,4�:W
:W�0�:�w�:-
� 1 �.K-��,                              

�V�6�.	ก��A
�5��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
 115 
 v8   A
�5=.789��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
 115 
 

 



 
 
 
  1 

���
��ก��������ก������ก�ก����� (Olea europaea L.) ���������ก�ก����� 
 

Phenolic Compounds in Olive Leaves (Olea europaea L.) and Olive Leaf Tea 
  

>Y��Y� 
 

 ��ก�ก��
�
 (Olea europaea L.) <.>�0BD��-,49 Oleaceae :�D�:>�0-ก.	 Jasminum :�w�IJ�
��6��/�K��;17;D����>6�QK,�
���;-���V�;.E/�,:4�Ltก�<P�,���:/45D�,x ��:P5:�>�:5��9:�:��0� 
i>C�กD ��5�
� ก��W �:�� ���51:ก� 51�ก� �
�5B��:W�0 (Bunker, 1999) �>0�D-�5D�,xP�,5C���ก�ก
��
�
�����U�V�����C/V�A
�5=.7895D�,x ��ก��0 :�D� �D-�A
�V�����C���ก�	��6���
�
A
�5=.789�TV��.� �D-��	��ก�ก��
�
��C��ก����1,��6���
���C	V�	.>�.กL�/�,ก���I/09  
��P7�/�K�D-�:�JT�i�CP�,ก�K,กC���
�
V�5C� �V�����C/V�A
�5=.789�ก��
.ก�
�A
�5=.789
:
��9��:<��9 :�w�5C� (�;�,ก����1�.กL9I.�21ก���IJ�~, 2544) ��<<1	.���,��-�<.0/�K4QกL�:ก�K0-ก.	
������ก�	
���
�ก/�K�V�;.E���	��ก�ก��
�
WQK,��;-�������U��ก��5C����กW�:>�.�i>C 
�>0��� oleuropein :�w����/�K����P��
�:�w����/�K:�w��,;9���ก�	6
.กP�,����I
�
���
 WQK,
�����U/�K<�
>�.5��ก��:ก�>��;6.-�< ���,ก.�ก��	-�ก��:ก�>��กW�:>�.�<�ก�����1�B
�����/�K��
A
��ก��0.	0.T,ก��:ก�>�|�ก���0���กW�:>�.� �
���
�ก��:ก�>��;6
�>:
J�>�>,�Pz,5.-/�K:ก�><�ก
ก������P�,iP�.�/�KA�-6�C�6
�>:
J�> (Visilio et al., 1994) ��� oleuropein �
���� 
hydroxytyrosol 0.,��y/2�3��ก��5C��:�JT�<1
��/��09 :�D� �	;/�:��0 �
�:�JT��� WQK,<�0.	0.T,�
���
�
�.5��ก��:ก�>P�,:�JT�<1
��/��09:6
D���T��ABC/�K5�>:�JT�/�,��		/�,:>��6�0�<�
�
V�i�C (Bisignano et 
al., 1999) <�กก��4QกL��;�,��C�,P�,�����ก
1D�

��-��0>9/�K�ก.><�ก�	��ก�ก��
�
>C-0
���
�
�0:�/���
 I	-D� ���ก
1D�

��-� ;J� luteolin 7-O-glucoside �����U�D-0���,ก.�ก��
:ก�>��;6
�>:
J�>�Pz,5.-�
�ก��5�	6�J��1>5.�P�,6
�>:
J�> (Kim et al., 2006) �
����	
��ก�ก��
�
0.,I	���ก�	
���
�ก�JK�x :�D� ��� luteolin apigenin luteolin 7-O-rutinoside �
� 
Apigenin 7-O-glucoside WQK,�����U�D-0���,ก.���;���,:�JK���
���;:ก�K0-ก.	5.	i>C (Zheng et 
al., 2005) �
�ก���ก.>>C-05.-/V�
�
�0/�K��;-��:PC�PC��5ก5D�,ก.�<��D,A
5D������7���/�K�ก.>
i>C�5ก5D�,ก.� �>0:�JK��V�����ก.>��/>��	y/2�35C����1�B
�����>C-0-�2� DPPH I	-D� 60%          
:�/���
��;-�������U5C����1�B
����� DPPH ��ก/�K�1> (Mylonaki et al., 2008) �����:/4i/0
��ก���
Bก��ก�ก��
�
��ก��06
�0��0I.�219 WQK,�5D
���0I.�219��;-���5ก5D�,ก.���>C��5D�,x 



 
 
 
  2 

:�D� ;-��6��P�,�	 �B��D�,P�,�	 P��>P�,�	 ��P�,�	 �
�ก��/�5D��=�I��ก�4 :�w�5C� WQK,
��<<.0>.,ก
D�-��<��A
5D������7P�,������ก�	
���
�ก ��ก<�ก��T ก����C����0��9<�ก�	
��ก�ก��
�
0.,;,��<V�ก.> <Q,I0�0��6�-�2�ก������B�:�w����	��ก�ก��
�
 WQK,��<���D-��D-0
��.	��1�ก����C����0��9<�ก�	��ก�ก��
�
 �
�:�w�ก��:I�K��B
;D�/�,ก��5
�>�6Cก.	�	
��ก�ก��
�
 �-�/.T,:�w�/�,:
J�ก�6�D�6Cก.	ABC	���=; �5D�0D�,i�กz5��ก��	-�ก��A
�5����<��
A
5D�;-��;,5.-P�,������ก�	
���
�ก���	��ก�ก��
�
 >.,�.T�,��-�<.0��T<Q,��-.5U1����,;9
:IJK�4QกL�A
P�,��0I.�219P�,�	��ก�ก��
�
 ���>�
�;-��:PC�PC�P�,5.-/V�
�
�0/�K��P.T-5D�,ก.�
5D������7P�,������ก�	
���
�ก���	��ก�ก��
�
 :�JK�,<�ก�����ก
1D���T��;-���V�;.E5D�
��	.5�ก��5C����กW�:>�.� �-�/.T,ก��	-�ก��A
�5����<��A
5D�;-��;,5.-P�,������ก�	     

���
�ก���	��ก�ก��
�
 �>0ก��4QกL�:�JK�,;-��;,5.-�
�ก����	1������ก�	
���
�ก/�K
�V�;.E	�,���>���	��ก�ก��
�
�����:/4i/0�.T�0.,;,��;D��PC�,<V�ก.> 



 
 
 
  3 

�/4Z0
���.>
 
 

1.  :IJK�4QกL�A
P�,5.-/V�
�
�0/�K��C��ก���ก.>5D�������ก�	
���
�ก�
�
;-�������U5C����กW�:>�.����	��ก�ก��
�
 
 
 2.  :IJK�4QกL���/2�I
P�,��0I.�2195D�������ก�	
���
�ก�
�;-�������U5C��
��กW�:>�.����	��ก�ก��
�
 
 
 3.  :IJK�4QกL����>�
������7P�,������ก�	
���
�ก/�K�V�;.E	�,���>���	��ก�ก    
��
�
 
 

4.  :IJK�4QกL�A
P�,ก��	-�ก��A
�5��5D�������ก�	
���
�ก�
�;-�������U5C��
��กW�:>�.����	��ก�ก��
�
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ก��4��D6�ก��� 
 

��ก�ก����� 
 
 ��ก�ก��
�
 :�w��JK�:��0กIJT�:�J�, <.>:�w�IJ�/�K�0BD��-,49 Oleaceae ���JK�/�,-�/0�4��5�9
;J� Olea europaea L. ��ก�ก��
�
:�w�IJ���6��/�K�V�;.E�
���;17;D����>6�QK,��:P5:�>�:5��9:�-
:��0� �>0�D-�5D�,xP�,5C���ก�ก��
�
�����U�V�����C/V�A
�5=.7895D�,x ��ก��0 :�D� �D-�A

�V�����C���ก�	��6���
�A
�5=.789�TV��.� WQK,��/�,ก���I/09����V��6C	���=;�TV��.���ก�ก
��
�
 :�JK�,<�ก��iP�.�/�Ki�D:�w��.�5��05D��1P=�I�B,ก-D��TV��.�/�KA
�5<�กIJ��JK�x ��ก/.T,0.,
�����U�V��TV��.���ก�ก��
�
����C:�w��D-�A����ก��A
�5�	BD�
��TV��.��-> �D-��	��ก�ก 
��
�
��C��ก����1,��6���
���C	V�	.>�.กL�/�,ก���I/09 ��P7�/�K�D-�:�JT�i�CP�,ก�K,กC���
�

V�5C� �V�����C/V�A
�5=.789�ก��
.ก�
�A
�5=.789:
��9��:<��9 (�;�,ก����1�.กL9I.�21ก���IJ�~, 
2544) �
����,;9���ก�	/�,:;��P�,�	��ก�ก��
�
 >.,��>,��5���,/�K 1 
 
4���.��@ 1  �,;9���ก�	/�,:;��P�,�	��ก�ก��
�
 (Olea europaea L. var Memecik) 
 

�,;9���ก�	/�,:;�� �C�0
�* (�>0�TV�6�.ก�>) 
���5�� 5.45±0.22 
iP�.� 6.54±0.27 
;��9�	i�:>�5 27.58 ±0.24 
:�C��0 7.00±0.18 
:UC� 3.61±0.25 
                  

;-���JT� 49.83±0.51 

 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t�� 
��@��: >.>��
,<�ก Erbay and Icier (2009) 
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1.  �/ก72���.�\ก78��4�
  
 

1.1 ��ก 
 
5C���ก�ก��
�
/�K�5:5z�<�����		��ก/�K�ADก��<�0�
�5JT� :�w���กWQK,,�ก��ก��

<�ก�D-�
D�,P�,
V�5C� ;-��
QกP�,ก��60.K,��กPQT��0BDก.	
.กL7�P�,>�� ��IJT�/�K>���D-�W10 ��ก
�����U60.K,i>C
Qก5.T,�5D 10.15 UQ, 80 :W�5�:�5� ;-��:5�	�55����-ก-C�,P�,5C�IJ��.T�<�:�w�  
2-3 :/D�P�,�.4��P�,�D-�0�>�1> �>0��;-���.�I.�29P�,��0�6D�,P�,5C�IJ�:PC���:ก�K0-PC�,>C-0 

 
1.2 5C� 

 

V�5C�P�,��ก�ก��
�
 <���
.กL7�PQT��0BDก.	ก��5.>�5D,:�w��V�;.E :�D� ก����1	�


5C�i�C �
��1�ก�79/�K��C :�w�5C� ��IJT�/�K6
�0�D-�P�,���:/4�:�� I	-D� 5C���ก�ก��
.กL7�/�K
PQT�:�w�ก� ��P7�/�K5C���ก�ก�����:/4�JK�x :กJ�	/.T,6�>:�w�
V�5C�:>�K0- �D-�
V�5C���<�B,i>C
UQ, 20 :�5� WQK,;-���B,P�,5C���ก�ก�.T�<�PQT��0BDก.	6
�0��<<.0 :�D� ก��5.>�5D,ก�K, ก�K,5��/�K
�V����
Bก �
���<<.0�JK�x WQK,���D-�/V��6C;-���B,P�,5C���ก�ก�5ก5D�,<�กก.���- 1-2 :�5�     

V�5C�P�,5C���ก�กP7�/�K0.,:
zก<���
.กL7�:�w�
V�5C�5�,��กก-D� ��P7�/�K5C���ก�ก/�K�5ก-D�
��ก�K,กC���5ก�6ED>B;
C�0ก.	-D���ก
1D�ก�/�KPQT��0BD�-�ก.� ก�K,�6ED<��0ก��ก<�ก
V�5C� �
��5ก
ก�K,กC����P���กi� ;-��6����D�P�,ก�K,�	PQT��0BDก.	ก��<.>-�,A.,��IJT�/�K:I���
Bก ;-���1>�
��	B�79P�,>�� �6
D,�TV� �-�/.T,ก��5.>�5D,ก�K, 
.กL7�ก�K,�D��P�,5C���ก�ก��
�
<�:�w�ก�K,:
zก 

 
1.3 �	 
 

��ก�ก��
�
:�w�5C�i�Ci�DA
.>�	 ���	:>�K0-:��0,5�,PC��ก.� 
.กL7�P�,�	:�w��B�
�	6�ก ก-C�, 1-1.5 :W�5�:�5� 0�- 5-6 :W�5�:�5� �
�0�	�6
�6�J����;	 ��5�K,:
zกx �;��B�

�K� P�	:��0	 กC���	�.T� 0�- 3-4 ��

�:�5� A�->C��	���:P�0-:PC�:�w��.� A�-�	>C��
D�,��:/� ���B
:��>:
zกx /�K�0BD�5C�	:IJK��D-0;-	;1�ก��;�0�TV� 5V��6�D,P�,5��	�
�5�>�ก<��0BD5�,W�ก�	 
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1.4 >�ก 
 

>�ก��
.กL7�:�w�>�ก��0�0BD	��D�>�ก/�K�5ก��ก��<�ก5��D�� ���5D
��D���
5.T,�5D 11 - 23 >�ก ��/.T,>�ก��	B�79:I4�
�>�กi�D��	B�79:I4 กC��>�ก0�- ก
�	:
�T0, 4 ก
�	 
�;�:�JK��5�>ก.�:�w��B�/�,ก��:��� P��>�.T� �
�����:P�0-�D�� ก
�	>�ก 4 ก
�	�;�:�JK��5�>ก.� 
>�ก����P�-6�J���;��� :ก��5.-ABC�� 2 �.� P��>�6ED5�>/�Kก
�	>�ก �.	:�7B����:6
J�,
.กL7�:�w�  
2 IB กC��:ก��5.-:��05�, �.T� �
�6�� �.,iPD�� 2 ;��9:I
�5D
�;��9:I
�� 2 ��-1
 0�>:ก��5.-:��0
;D��PC�,�6ED WQK,:�w��D-�/�K;�0>.ก<.	
���,:�7B��
.กL7�:�w���,�vก�
���P��D�� :�JK�:ก�>ก��
A��I.�219PQT����I�,:ก��5.-:��0/�K��U1,�.,iPD�0ก��ก<�กก.� �>0���5D
�;��9:I
<�����-1
�0BD
��,��-1
 ��-1
/�Ki>C�.	ก��A���
C-<�
�ก5.-:�w�A
:�
z>:>�K0-6�J������:���9� ��>�ก��ก�ก
<���/.T,:ก��5.-ABC�
�:ก��5.-:��0�0BD��>�ก:>�0-ก.�WQK,<.>:�w�>�ก��	B�79:I4<������UA��I.�219
ก.��
��6CA
�6C:�
z>5D�i� �D-���>�ก��ก�ก/�Ki�D��	B�79:I4 /�K	�,>�ก��<<�i�D��:ก��5.-:��0 
<Q,i�D5�>A
 6�J�	�,>�ก��<<�i�D��:W

9iPD 6�J�:ก��5.-ABCi�D��	B�79 A
��ก�ก/�Ki>Cกz<��ก�z�
�
�i�D��	B�79 �0D�,i�กz5�� ��
Bก��ก�ก:I�0, 2-3 :���9:Wz�59 :/D��.T�/�K��;-����	B�79:I�0,
I�/�K<�:กz	:ก�K0-i>C 
 

1.5 A
 
  

��
.กL7�ก
��� ;-��0�- 1-4 :W�5�:�5� ;-��ก-C�, 0.6-2 :W�5�:�5� ��P�,A
<�����
5D�,x :�D� ��:P�0- ���>, ���D-, 6�J���>V� A
P�,��ก�ก��
�
��:�
z>��:>�K0- �
����B�/�,;D��PC�,
ก
� ��<<�ก
��C�0 6�J�ก
���ก�5ก5D�,ก.�i� �D-�P��>P�,A
PQT��0BDก.	��0I.�219 
�D-����ก�	P�,A
<����ก�	>C-0�D-�P�,:�
J�ก�.T���ก WQK,��<�:�
�K0�:�JK�A
�1ก �
�:�JT�P�,
��ก�ก��
�
:�w��D-�/�K�������7�TV��.���ก/�K�1> 
 

1.6 :�
z> 
  

:�
z>:�w�:�
z>:>�K0- ��
.กL7��Pz, 0�- �
���51D��0BD5�,�D-�	�P�,:�
z>6D�61C�:�
z>
I.�219/�K�0BD>C���� WQK,I	-D� ��/.T,;.I=� (embryo) �
��=������ (�;�,ก����1�.กL9I.�21ก���IJ�~, 
2544) 
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2.  �/ก72���.=B��8��4�
  
   
 ��ก�ก��
�
��U�K�t��:>��WQK,:��K���5.T,�5D���:/4�U		�
PD�� /�:
:>��05�; /�K��	�B,��
��6�D�� ��:
�i5�9 <�UQ,�U	��0���,P�,W�:��0 5D���i>Cก��<�0��UQ,���:/4/�K:�w�:ก���0BD��/�:

:�>�:5��9:�:��0��ก
Cก.	���:/4ก��ก ;J� Chipre  5D�i�/�, Anatolio AD�� Crete i�<�UQ,��0��59 
<�ก��/.K,ก��<�0i�/.K-	��:-7
1D���D�TV�/�K5�>ก.	��0���,P�,/�:
:�>�:5��9:�:��0� �
�<�กก��
;C�I	/-���:���ก� ก���
Bก��ก�ก��
�
<Q,i>C�I�D��กi��BD�
ก�6�D>C-0:�D�ก.� WQK,����<<1	.�i>C
��ก���
Bก���U	�:���ก��5C <�� E�K�1�� �
����:5�:
�0��ก>C-0 IJT�/�K/�K��0��
Bก��ก�ก��
�
�.T� 
�>0��ก<��0BD���D-,��6-D�,:�C��1C,/�K 30-45 �,4� :�w�i>C/.T,��W�ก�
ก5��:6�J� WQK,i>C�กD 	��:-7
/�:
:�>�:5��9:�:��0� ��
��ก�5��:6�J� E�K�1�� �6�.t�:���ก� �
�:�zกW��ก �
�W�ก�
ก5���5C 
	��:-7���:5�:
�0 �
�	�,���:/4��:P5��
��ก��5C WQK,<�:�w�IJT�/�K/�K�=�I=B����ก�4��
.กL7�
:>D�;J� :�w�y>B�C��/�K�C���
��6C, (�;�,ก����1�.กL9I.�21ก���IJ�~, 2544) 
 
3.  ����/�	0
<�.��ก�ก�����  
 

ก��P0�0I.�219��ก�ก<�ก:>��/�K��4.0ก��A��P�,:ก��:�
�K0����BD-�2�ก����C�D-�5D�,x P�,
IJ��.T� กz:�w�-�2�/�Ki�D5C�,��4.0:I4WQK,��Cก.�5���ก5�/.K-i� ;J� ก��5��ก�K, ก��5�>5� ก��:I��:
�T0,
:�JT�:0JK�~ �
�>C-0-�/0�ก��>C���tI�4��5�9�
�:/;��;/�,ก��:กL5�/�KUBก�V�����C��ก��/>
�,
�
�;.>:
J�ก��0I.�219��ก�ก:>D�x �.T�i>CกD��6C:ก�>��0I.�219�6�Dx ��ก��ก��0 WQK,:<C�P�,��0I.�219
�6�D:6
D���Tก��<.>ก��<�0�0BD5��IJT�/�K5D�,x ก.� �
���:I�0,	�,��0I.�219:/D��.T�/�K�V�i�:I����
IJT�/�K/�K�0BD6D�,iก
<�กU�K�กV�:��>i>C:�w�A
�V�:�z< �0D�,i�กz5�� ��ก�ก��
�
/�K�
Bกก.������:/4
/�,�U	:�>�:5��9:�:��0��.T� :�w�5C�i�C:กD��กD/�K�0BD���.K-��5��� >.,�.T� �-�/�K�
Bก<Q,�.ก:�w���ก�ก
I.�219IJT�:�J�,:�w��D-���ก ��ก<�ก��T IJT�/�K�U	:�>�:5��9:�:��0�0.,:�w����:/4ABC:�w��6
D,A
�5
��ก�ก�6
D,�6ED/�K��ก��/V��;
� (clone) :IJK�;.>:
J�กI.�219��ก�ก/�K��
.กL7�:>D�x ก.���6
�0
�1D��
C- �
���,��-�<.00.,;,4QกL�:�JK�,
V�5C��5C>�� (rootstock) :IJK��D-0�6Cก��P0�0I.�219��ก�ก 
(�>0��4.0�D-�P�,IJ�) �����U�กC��E6���:�JK�,5�>��ก0�ก �-�/.T,4QกL�:�JK�,ก��UD�0/�>

.กL7�:vI��/�,I.�21ก���<�กก�K,5C�I.�219 /.T,��T:IJK���.	��1,��0I.�219�6C>�PQT� WQK,��ก�ก��
�

�����U�	D,:�w����:=/5��ก����C����0��9>.,��T 
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1)  :IJK�ก��A
�5�TV��.� i>C�กD I.�219 Picual Picudo Arbequina �
� Cornicabra :�w�5C� 
2)  :IJK��.	���/��A
 i>C�กD I.�219 Manzanillo Gordal �
� Cacerena :�w�5C� 
3)  :IJK�A
�5�TV��.��
��.	���/��A
 i>C�กD I.�219 Hojiblanca �
� Pico Limon :�w�5C� 

(�;�,ก����1�.กL9I.�21ก���IJ�~, 2544) 
 
4.  ก��FB���/ก7�  
 

5C���ก�ก��
�
<�:��K�5.>�5D,5.T,�5D5C��B,�����7 40 :W�5�:�5� �>0<�5.>�5D,�6C:6
J�
ก�K,:>�0-�6C5C�5.T,5�, ��ก��5.>ก�K,�D-,��T<�i�D
�>�		��:-7
V�5C�/�T, �
�<�/V�ก��5.>�5D,:�JK�0 x 
<�>C��
D�,��;-���B, 1-1.20 :�5� ��ก���
Bก;-���Cก�K, 1 ����ก���
Bก i�D;-���Cก�K,/�K����01��ก
��ก���
Bก :�JK�,<�ก��ก<�I.�ก.���U1,/V��6C5C�i�D:<��E UQ,:<��Eกzi�D>� <��6CA
A
�5�C�0 :�JK�5C�
:<��EUQ,��/�K 3 ก��5.>�5D,ก�K,กz<�:6
J� 2-3 �� 5D�;�.T, ก�K,/�K�0ก��กi�<�ก5C�6
.ก<��� 2-3 ก�K,:/D��.T� 
�
�;-���B,<��6C�B,i>C�����7 4-5 :�5� :IJK�;-����>-ก��ก��:กz	�
�>B�
 �B�/�,P�,I1D�
��/�,�|�	.5��
C-;-�5.>�6C����,AD���0D�,/.K-UQ, :�JK�,<�ก��,��;-���V�;.E5D�A
A
�5 	��:-7/�K
UBก��,��ก<��6CA
A
�5��ก5��i�>C-0 �D-�	��:-7/�K��
�I.>��,กz<�/V�ก��5.>ก�K,5�,ก
�,��ก
:IJK��6C
�AD��i>C,D�0:�w�ก��
>��,��/� �
���ก�ก��
�
/�K��ก��5.>�5D,ก�K,กz<��6CA
A
�5>�ก-D�
5C�/�Ki�D��ก��5.>�5D,ก�K,:
0 ��ก��5.>�5D,5C���ก�ก��
�
�>0/.K-i��� 4 
.กL7� ;J� 
 

1) ก��5.>�5D,5C�/�K����01�C�0 5C���ก�ก��
�
/�K����01�C�06�J���;-���B,i�D:ก�� 1.5 
:�5� WQK,:�w���0�ก��:<��E:5�	�5/�K0.,i�D�6CA
A
�5 i�D;-�5.>�5D,��ก�.ก ก��5.>�5D,;-�/V�:I�0,
:IJK��D,:�����6C5C���ก�ก��
�
���B�/�,5C�/�K>� i�D�6C�5กก�K,กC����ก:ก��i��0D�,i�C/�4/�,�
�
กV�<.>ก�K,��>.	
D�, x 
 

2) ก��5.>�5D,/�K����01���ก
�, 5C���ก�ก��
�
/�K:��K�5C��6EDPQT� 6�J���;-���B,:ก��ก-D� 
1.5 :�5� 6�J�:��K��6CA
A
�5 <V�:�w�5C�,��ก��5.>�5D,�B�/�,5C��6C:6����� �>0;,ก�K,กC��6
.กi-C 
2-3 ก�K, =�06
.,ก��5.>�5D,�V�6�.	�6C�5ก0�>�6�D����5D�i� 

 
3) ก��5.>�5D,5C�/�K����01��ก 5C���ก�ก��
�
/�K����01��ก�
C- <V�:�w�5C�,i>C�.	ก�� 

5.>�5D, :IJK��6C��ก����C�,ก�K,กC���0D�,5D�:�JK�,�
���A
A
�5��ก���0D�,��KV�:��� WQK,�ก5�<�/V�ก��
5.>�5D,=�06
.,ก��:กz	:ก�K0-A
A
�5�
C- ;J� ��6-D�,�
�0:>J��ก1�=�I.�29UQ,�
�0:>J��IyL=�;� 
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 ก��i>C�.	��,�>>P�,5C���ก�ก��
�
 �	P�,5C���ก�ก��
�
<�5C�,i>C�.	��,��ก
/�K�1> �.>�D-���6-D�,�	�
�
V�5C� (�-�/.T,ก�K,) <�5C�,�6C���.>�D-��B,/�K�1> :IJK��6C5C���ก�ก 
��
�
���	��ก/�K�1> �D-�ก����	�0��ก�4��:�J��I1D� <�5C�,�6C��ก��6�1�:-�0�P�,��ก�4=�0��
:�J��I1D�>� I1D��	5C�,i�D6��/Q	 �
��.>�D-���6-D�,�	ก.	��ก 5C�,i�D5.>�5D,��ก:ก��i�
<�ก��/.K,:ก����>1
 
 

4) ก��5.>�5D,:IJK���C�,0�>�1D��6�D 5C���ก�ก��
�
/�K����01�����ก<�:��K��6CA
A
�5i�D
��KV�:��� ก���5ก0�>�
�ก�K,กC���6�D�C�0 <V�:�w�5C�,��ก��5.>�5D,:IJK��6C��ก����C�,0�>�1D��6�D
	�5C� (4B�09:/;���
0������:/4~, 2550) 
 
5.  ก��6กG�6ก�@��A�A��4  
 

5C���ก�ก��
�
�����U�6CA
A
�5=�06
.,ก���
Bก5.T,�5D 5-7 �� PQT�i��
�<��6CA
A
�5
:I�K�PQT�<�UQ,��01 35 �� <Q,:��K��6CA
A
�5:5z�/�K<�ก�.T�6�ก��ก���|�	.5�>B�
�.กL��0D�,UBก5C�,�
� 
��KV�:���<������U:กz	:ก�K0-A
A
�5�0D�,5D�:�JK�,i�i>CUQ,��01 150 �� �0D�,i�กz5�� ��IJT�/�K�6C,
�
C, ก���6CA
A
�5<�
D��C���กi�:�w� 10-15 ��6
.,<�ก�
Bก ก��:กz	:ก�K0-A
A
�5��ก�ก��
�
��
��.0กD�� <���C-�2�:กz	>C-0�J� �
�0.,��ก����Ci�C0�-5�/�Kก�K, 6�J���C-�2�:P0D�ก�K,�6CA
��ก�ก��
�
5ก

,	�AC�/�K�B��,�.	�5C5C� WQK,ก��:กz	>C-0�J�5C�,��C��,,����ก�
�5C�/1��B,5D���<Q,6.�����C
:;�JK�,/1D���,�
�:;�JK�,<.ก�ก
��กPQT� �>0i>C��ก��I.u��:;�JK�,<.ก�ก
:IJK�ก��:กz	:ก�K0-A
 
��ก�ก��
�
PQT� :IJK�/1D���,,����ก��:กz	:ก�K0- :;�JK�,<.ก�ก
/�K��C��P��>:
zก/�K�����U:PC�i�
/V�,������6-D�,��
,�
Bกi>C ��ก��:<��E:5�	�5P�,��ก�ก��
�
���U	:�>�:5��9:�:��0� 
�����U�	D,��ก:�w��5D
��D-, ;J� 

 
�D-,:>J��Iy4<�ก�0�-ก1�=�I.�29  :�w���0�I.ก5.-��6-D�,�D-,=B����ก�46��- 
�D-,:>J������;�-:�L�0�             ��ก�ก��
�
<�:��K��5ก5�>�ก�
�0�>�6�D 
�D-,:>J��IyL=�;�-��U1��0�       5�>�ก<�I.u���
�:��K���ก>�ก 
�D-,:>J��ก�ก��;�-��,6�;�        A
��ก�ก��
�
:<��EPQT�=�06
.,ก��A��:ก�� 

   :�
z>/�K�0BD=�0��A
:<��E:5z�/�K 
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�D-,ก
�,:>J����,6�;�-51
�;�    :�JT�P�,A
��ก�ก��
�
<�:<��E��	B�79:5z�/�K�����U
:��K�:กz	:ก�K0-A
��ก�ก��
�
P�,I.�219/�K�1ก�กD:�z-�
�
A
��ก�ก��
�
/�K��C:IJK��.	���/��A
:P�0-�>0
��0�:-
�ก���1ก�กDP�,A
��ก�ก��
�
<��5ก5D�,ก.�
i��
C-�5D
�I.�219 

�D-,:>J��Iy4<�ก�0�-ก1�=�I.�219  :��K�:กz	:ก�K0-A
A
�5��ก�ก��
�
 :IJK��.	���/��A
>V�
6�J�A
�กD�
�/�K��C:IJK�ก��A
�5�TV��.���ก�ก��
�
 
(4B�09:/;���
0������:/4~, 2550) 

 
6.  
������
<�.��ก�ก����� 

 
6.1 ��0C��AC� 

  
 <�กก��/�K��ก���V�5C���ก�ก��
�
���
Bก�����:/4i/0 ���;�,ก����1�.กL9
I.�21ก���IJ��.�:�JK�,��<�กI�����>V�����:>z<I��:/I�.5�����1>�~ �0��	�����ก1���� :�JK�
��ก�ก��
�
:<��E:5�	�5<���ก��5.>�5D,/�,I1D��0BD:��� <Q,�V�:���	P�,��ก�ก��
�
��/>
�,
0C����:�C�i6� I	-D� �����U0C����:�C�i6�i>CA
>� �>0��C�	��ก�ก��
�
�><V��-� 15 
ก��
ก�.� �V���5C�:IJK��ก.>�TV����>0��C�.5���D-��	�>5D��TV� 1:2 ��� 1 �.K-��, ก��,��C:vI���TV� 
�TV���/�Ki>C�����U�V���0C��:�C�i6�i>C 1 ก��
ก�.� 0C��>C-0ก���-�2�0C���C�� ��� 1 �.K-��, 
<�ก�.T��V�:�C�i6�/�KAD��ก��0C������D�����
�
�0����D-05�>�� ��� 10-15 ��/� ��:�C�i6�/�K��D
���
�
�0<1���i>C���TV�5�
:P�0- (ก���D,:�����15��6ก���, 2549) 

 
6.2 ���	��ก�ก��
�
 

 
 �V�6�.	ก��A
�5���	��ก�ก��
�
 /V�i>C�>0ก��:���	��ก�ก��
C�,�TV��6C����> 

�
C-�V�i��QK,�6C�6C, 6�J��	�6C�6C,���/ /�K�176=B��i�D:ก�� 60 �,4�:W
:W�0� �V���	>60�	�
�
	��<1W�,:�w���I�C��>JK� 6�J���<i-C��C��D��ก�5C����>05�,WQK,5C�,ก��,:��ก�ก/�T, 6�J����6C
5ก5�ก�� �5D:IJK��6Ci>C���/�K���0BD���	��กy/2�3 <Q,5C�,��ก���,����ก�ก/�KUBก-�2� >.,��T 
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 UC�:�w��		>�6C��D�����7 10 ก�.� 
,��ก�5C��TV� �
�
>i

,���6C�C����>.	   
���ก
�, /�T,i-C�����7 5-10 ��/� ;�:�w���0� ��P�,��<���ก���TV�5�
<�,x �V�i�>JK�/.�/�6�J� 
:กz	i-C��5BC:0z�i>Ci�D:ก�� 2 -.� 

 UC�:�w�U1,���6C:5���TV��C��<.>
,i����กC-/�K��DU1,���6C/D-��
���D/�T,i-C�����7 
5 ��/� ��	�,;�.T,��<<���C:�w�:;�JK�,:/4���>6�QK, �>0ก����D�	/�K	>:�w�A,�
�i�D5C�,ก��,ก�ก
�	/�T, WQK,��0���D��W1� (<1
����-�IyกL4��5�9��,:��0�, 2547) 
 
7.  ���
��ก��������ก  
  
 ������ก�	
���
�ก:�w����/�KI	i>C��IJ�/.K-i� ���B5��;�,��C�,/�,:;��:�w�-,�6-�/�K
��6�D Bi�>��กW�
�0D�,�C�06�QK,6�D B6�J���กก-D� �>0��ก:�w����/�K��P.T-
�
�0��5.-/V�
�
�0
<V�I-ก��
ก���
9�
��TV�i>C>�  ������ก�	
���
�ก�D-��6ED/�KI	��IJ��.ก<��-��0D B����:
ก1

P�,�VT�5�
���B�P�,������ก�	iก
�;iW>9 (glycosides) �
�I	i>C���D-�P�,�D�,-D�,=�0��
:W

9 (cell vacuole) ������ก�	
���
�ก/�KI	��2�����5�����ก��06
�0���> ��
.กL7��B5�
�;�,��C�,/�,:;��/�K�5ก5D�,ก.� WQK,ก
1D��6ED/�K�1>/�KI	<�:�w�������ก�	I-ก

��-��0>9 
(flavonoids) ��ก<�ก�.T�0.,��������ก�	5D�,x :�D� simple monocyclic phenol, phenyl 
propanoid, phenolic quinine �
� polyphenolic WQK,i>C�กD I-ก
�ก����
��/���� :�w�5C� �-�/.T,
0.,I	-D���������ก�	/�K��ก
D 1�
���
 (phenolic unit) �-��0D B����:
ก1
P�,���5���.
;�
�0>9 
(alkaloid) �
�:/��9I���0>9 (terpenoid) :�w�5C� (�.E���, 2544; Pietta, 2000) /.T,��T ������ก�	
�
��
�ก0.,/V�6�C�/�K:�w�/.T,����6C��:
zก5���6�J�:�w�5.-�6Ci��>�:<��
�กV�<.>��กW�:<�/�K�0D B���B�
��;/�
 >C-06�C�/�K5D�,x >.,ก
D�- <Q,/V��6C������ก�	
���
�ก:�w����5C����กW�:>�.�/�K�V�;.E
���>6�QK,��IJ�/.K-i� (Rice-Evans and Miller, 1996) 
 
 ���TV��.���ก�ก��
�
 A
��ก�ก��
�
 �
��	��ก�ก��
�
��������ก�	
���
�ก
��ก��06
�0���>/�K��y/2�3/�,:=�.�-�/0�WQK,:�w��,;9���ก�	/�K�V�;.EP�,0��
���6��:IJK�
�1P=�I WQK,���;�,��C�,/�,:;��P�,������ก�	
���
�ก >.,��>,��=�I/�K 1 
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=����@ 1 �;�,��C�,P�,������ก�	
���
�ก���	��ก�ก��
�
 
 
��@��: Omar (2010) 
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=����@ 1  (5D�) 
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=����@ 1  (5D�) 
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7.1 �����:
0B��:���� (oleuropein) 
 

�����:
0B��:����/�K�ก.>���<�ก�	��ก�ก��
�
����	.5�:�w����5C����กW�:>�.�/�K
�����U5D�5C��:�JT���;�
���
,/�K/V�
�0IJ� �
�0.,��;17��	.5�/�K>���ก��ก ������5�/�K>��
���
����0��95D���1L09/�K	���=; �D-0�6C�D�,ก�0���1P=�I>��
�i�D�กD:ก��-.0 ��;17��	.5�;
C�0ก.	���
0.	0.T,ก��:<��E:5�	�5P�,:�JT���; (antibiotic) �
�/V�
�0<1
��/��09 WQK,ก��/V�,��P�,���5.-��T<�ก
�	��ก�ก��
�
<��D-0/V��6C�D�,ก�0��C�,=B��;1C�ก.�PQT����.กL���;6�J�5D��BCก.	:�JT���; P7�/�K��� 
antibiotic �.T��D�:�JT���;�5Di�D�D,:������		=B��;1C�ก.� ���/�Ki>C<�ก��ก�ก��
�
�.T�i>C<�ก���
�ก.><�ก�	��ก�ก��
�
�
����	��ก�ก��
�
 (<1
����-�IyกL4��5�9��,:��0�, 2547)  
�
�:�JK�,<�ก�����:
0B��:����:�w��,;9���ก�	6
.กP�,����I
�
���
���	��ก�ก��
�
�5D
:�w����/�K����P� WQK,ก��
>��P���T�����U/V�i>C�>0ก���ก.>>C-05.-/V�
�
�0�TV�/�K���ก�	>C-0
ก�>������ :I�i/>9 �
��W:>�0�i	;��9	�:�5 (Uematsu et al., 2011) �����:
0B��:������T
�����U�D-0
>�.5��ก��:ก�>��;6.-�< ���,ก.�ก��	-�ก��:ก�>��กW�:>�.�<�ก�����1�B
�����WQK,
��A
��ก��0.	0.T,ก��:ก�>�|�ก���0���กW�:>�.� �
���
�ก��:ก�>��;6
�>:
J�>�>,�Pz,5.-/�K:ก�>
<�กก������P�,iP�.�/�KA�-6�C�P�,6
�>:
J�> (Visilio et al., 1994) ��ก/.T, �����:
0B��:����
�
����i�>��กW�i/��W�
0.,��y/2�3��ก��5C��:�JT�<1
��/��09 :�D� �	;/�:��0 �
�:�JT��� 
(microfungi) >C-0ก��0.	0.T,�
���
��.5��ก��:ก�>P�,:�JT�<1
��/��09:6
D���T��ABC/�K5�>:�JT�/�,��		
/�,:>��6�0�<�
�
V�i�Ci>C (Bisignano et al., 1999) �
�<�กก��/>
�,��6
�>/>
�,I	-D� 
����I
�
���
/�Ki>C<�ก�	��ก�ก��
�
�����U�D-0P.>P-�,ก��:;
JK��/�KP�,:ก
z>:
J�>WQK,:�w�
A
>�5D��1P=�IP�,ABC��0/�Ki�D�B		16��K (Singh et al., 2008) �
�ก���V������:
0B��:������:�w�
�D-�A����:;�JK�,�V���,0.,�����U�D-0���,ก.�A�-i�D�6C:�w�AJK��>,/�K:ก�>�.,��<�ก��, UVB i>C 
(Perugini et al., 2008) ��ก<�ก��T �����:
0B��:����0.,��y/2�3/�,:=�.�-�/0��JK�x :�D� ��y/2�35C��
ก���.ก:�	 5C��ก�<ก���ก��:ก�>��;��:�z, 5C��ก�<ก���ก��/V�,��P�,<1
��/��09 5C��ก�<ก���ก��
/V�,��P�,i-�.� �
�0.,��y/2�3��ก��
>��>.	�TV�5�
�
�
>��>.	iP�.���:
J�> (Omar, 2010) 
�>0�����:
0B��:����<���ก��	-�ก���.,:;���69 >.,��>,��=�I/�K 2 
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=����@ 2  ก��	-�ก���.,:;���69�����:
0B��:��������ก�ก��
�
 
 
��@��: Omar (2010) 
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7.2 ���i�>��กW�i/��W�
 (hydroxytyrosol) 
      

���i�>��กW�i/��W�
6�J� 3,4-dihydroxyphenylethanol :�w�������:=/
���
/�K
�����U��กy/2�3/�,��-=�Ii>C (bio-active phenols) �
����0BD��2�����5� <�ก��0,��ก��4QกL�
5D�,x I	-D� ���i�>��กW�i/��W�
:�w����5C���|�ก���0���กW�:>�.��
����5C��:�JT�<1
��/��09/�K��
A
5D���;5D�,xP�,��1L09i>C :�D� ��;6.-�<�
�6
�>:
J�>6.-�< �>02�����5��
C-���i�>��ก-
W�i/��W�
<�I	���B������i>C0�ก �5D<�I	��ก��A
��ก�ก�1กWQK,<��������7���D-, 1-3 ก�.�
5D� 100 ก�.�P�,�TV�6�.ก�6C, >.,�.T� ���i�>��กW�i/��W�
<�:�w����/�Ki>C<�กก��0D�0��� 

���
/�K���;�,��C�,W.	WC��>C-0:��iW�96�J����:;�� WQK,����<<1	.�UJ�i>C-D����i�>��กW�i/��-
W�
/�K	���1/2�3�
��B5�5D�,x :�w����/�,ก��;C�/�K������0��9�0D�,��ก (Leonardis and Macciola, 
2008)  

 
7.3 ���:-��9	���;iW>9 (verbascoside) 

 
���:-��9	���;iW>9��<�-�5.-�0BDก.	�����:
0B��:����/�K�0BD���B�P�,��:
0B��:�- 

��iW>9 (oleuropeosides) /�K:�w��,;9���ก�	6
.กP�,�	��ก�ก��
�
 �>0���:-��9	���;iW>9��T
�����U�D-0WD���W�:W

9���,/�KUBก/V�
�0P�,ABC��-0/�K����ก��5�>:������ ��y/2�35C��ก�<ก���
ก��/V�,��P�,�	;/�:��0 0.	0.T,ก��/V�,��P�,:��iW�9i
I�กW�<�:�� �
���y/2�35C��ก��:ก�> 
:�JT�,�ก (Qiusheng et al., 2005; Santoro et al., 2008) 
 

7.4 �����ก
1D�

��-��0>9 (flavonoids) 
 

<�กก��4QกL��;�,��C�,P�,�����ก
1D�

��-��0>9 �>0ก��v�>���/�K�ก.><�ก�	
��ก�ก��
�
>C-0���
�
�0:�/���
��:;�JK�, High Performance Liquid Chromatography 
(HPLC) /�K��:;�JK�,5�-<-.>���> diode array detector �
�:;�JK�, Liquid Chromatography-Mass 
Spectrometry WQK,�����U��	1���>P�,���i>C �>0I	���ก
1D�

��-� ;J� luteolin 7-O-glucoside 
�����U�D-0���,ก.�ก��:ก�>��;6
�>:
J�>�Pz,5.- (atherosclerosis) �
�ก��5�	6�J��1>5.�P�,
6
�>:
J�> (restenosis) (Kim et al., 2006) ��� luteolin 7-O-rutinoside �
� apigenin 7-O-
glucoside �����U�D-0���,ก.���;���,:�JK���
���;:ก�K0-ก.	5.	i>C (Patil et al., 2003; Zheng et 
al., 2005) �
�0.,I	��� luteolin �
� apigenin WQK,��� luteolin :�w����5C����กW�:>�.�/�K��y/2�3
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/�,:=�.�-�/0� :�D� ��y/2�35C��ก���.ก:�	 5C��ก�<ก���ก��:ก�>��;��:�z, 5C��ก�<ก���ก��/V�,��
P�,<1
��/��09 (�	;/�:��0 i-�.� :�JT��� �
�����5) ���,ก.�ก��:ก�>��;6.-�<>C-0ก���D-0
>;-��
>.��
6�5�
�
>��>.	P�,;�:
�:5���
 ���,ก.�ก��:ก�>��;:	�6-��>C-0ก���D-0
>��>.	P�,
ก
B�;� �
�0.,��y/2�3��ก��5C����ก��=B���IC>C-0ก��
>ก���
>�
D�0������5�������	��ก�ก
��
�
��ก>C-0 (López-Lázar, 2009) �D-����ก
1D�

��-��
/�KI	;J� rutin (Bouaziz et al., 2008) 
�>0�����ก
1D�

��-��0>9��ก��	-�ก���.,:;���69 >.,��>,��=�I/�K 3 
 

 

 
 
=����@ 3  ก��	-�ก���.,:;���69�����ก
1D�

��-��0>9  

CHS, chalcone synthase; CHKR, chalcone polyketide reductase; CHI, chalcone 
isomerase; FHT, flavanone 3-b-hydroxylase; DFR, dihydroflavonol 4-reductase; ANS, 
anthocyanidin synthase; FGT, flavonoid glycosyltransferase; FNS, flavone synthase; 
FLS, flavonol synthase; LAR, leucoanthocyanidin reductase; ANR, anthocyanidin 
reductase; IFS, isoflavone synthase; IFD, isoflavone dehydratase 
 

��@��:  Martens and Mithofer (2005) 
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��ก<�ก��T �	��ก�ก��
�
0.,�������7������ก�	
���
�ก/.T,6�> (total phenolic 
content) 11� 40 ก�.�5D�ก��
ก�.��5D<��������7��กPQT�:�JK��V�i�/V��6C, (Silva et al., 2006) 
�-�/.T,0.,��������:=/
���
�ก���>�JK�x��ก ;J� ���i/��W�
 (tyrosol) 6�J� p-hydroxyphenyl- 
ethanol (Benavente-GarcõÂa et al., 2000) ���-���
�� (vanillin) ก�>-���
�ก (vanillic acid) �
�
ก�>;�:
��ก (caffeic acid) (Bouaziz and Sayadi, 2005) �>0����ก.><�ก�	��ก�ก��
�
<��1>�
i�>C-0���5C����กW�:>�.��
�A
ก��/>��	/�,-�/0�4��5�9I	-D� ��<V��-����5C����กW�:>�.�
��กก-D�-�5����W�UQ, 5 :/D� �
���กก-D�����ก.><�ก��:P�0-�
�:�
z>�,1D�:กJ�	 2 :/D� ��ก/.T,A
i�C/�K
:�w�/�K�BC<.กก.�>�-D��1>�i�>C-0���5C����กW�:>�.��0D�,�;��:	��9��K�
����:	��9��K0.,��<V��-����
5C����กW�:>�.��C�0��ก:�JK�:/�0	ก.	����ก.> ���
���
�
������:
0B��:����������ก.><�ก�	
��ก�ก��
�
 ��A
ก��-�<.0��	1-D��D-0:������C�,=B��;1C�ก.���; �D-�

��-��0>9/�K���ก�	i�>C-0
���/�K5C����กW�:>�.��0D�, �B5�� ;�:/;�� �
�
B/���
�� <��D-0:������C�,�6C����ก.><�ก�	
��ก�ก��
�
�������/2�=�I��ก0�K,PQT� WQK,ก��/V�,���D-�ก.���6-D�,���5C����กW�:>�.��
����
�I
�
���
�ก<��D-0:I�K������/2�=�I��ก���ก���,:W

9 :I�K�;17��	.5�ก��5C��<1
��I �
�:I�K�
����U=�I��ก��/V�,��P�,6.-�< �
�;-���5ก5D�,��6-D�,����ก.><�ก�	��ก�ก��
�
�
�
�TV��.���ก�ก��
�
 I	-D� ����ก.><�ก�	��ก�ก��
�
�������7���
���
�ก�B,ก-D��TV��.���ก�ก
��
�
	���1/2�3���>I�:4L (=�-�;-��:�w�ก�>�C�0ก-D� 1 :���9:Wz�59) UQ, 40 :/D� <�กA
ก��/>��	
/�K<.>/V��>0ก���D,:�����15��6ก���ก��:กL5��6D,��-:W�/9:-

9 (The New South Wales 
Department of Primary Industriess Agricultural Institute) ��0,��-D� ����ก.><�ก�	��ก�ก��
�

�������7���
���
UQ, 6,360-8,190 ��

�ก�.� ��P7�/�K�TV��.���ก�ก��
�
	���1/2�3���>I�:4L��
�����7���
���
:I�0,�;D 200-800 ��

�ก�.�:/D��.T� ��ก<�ก����ก.><�ก�	��ก�ก��
�
<���
��>.	�����7���5C����กW�:>�.�/�K�B,ก-D��
C-0.,i�D�������7iP�.��B,�0D�,:�D��TV��.���ก�ก 
��
�
��ก>C-0 (������, 2009) 
 
8.  ���4C����กc�6F�/�  
 

���5C����กW�:>�.� (antioxidant)  ;J����/�K/V�6�C�/�K0.	0.T,6�J�5D�5C���|�ก���0�
��กW�:>�.�6�J����/�K�����UP<.>��1�B
�������ก<�ก�D�,ก�0 �>0�����1�B
����� (free radical)
:�w������:
ก1
/�K����:
zก5���:>�K0-�0BD��-,��	P�,��5�� WQK,i�D��;-��:�U�0��
�I0�0��<.	;BD
ก.	��:
zก5���:>�K0-�JK� >.,�.T� ��1�B
�����<Q,��;17��	.5�:vI��;J� ��;-��i-�B,��ก��:ก�>�|�ก���0�
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ก.	��:
ก1
�JK�:��0ก-D� �|�ก���0���กW�:>�.� (oxidation) 	/	�/�V�;.EP�,���5C����กW�:>�.�;J� 
���,ก.�ก��:ก�>�|�ก���0���กW�:>�.����D�,ก�0 WQK,:�w���:651P�,ก��:ก�>��;5D�,x P�,��1L09  
�
����,ก.�ก��:ก�>�|�ก���0���กW�:>�.�P�,iP�.�/�K:�w���:6516
.กP�,ก��:�JK��;17=�I����6�� 
>.,�.T� ���5C����กW�:>�.�<Q,�����U�D-0
>��ก��:��K0,5D�ก��:ก�>��;5D�,x :�D� ��;6.-�< 
��;:	�6-�� ��;;-��>.��
6�5�B, ��;��:�z, �
�;-��A�>�ก5�P�,��		=B��;1C�ก.� :�w�5C�
��ก<�ก��T���5C����กW�:>�.�0.,�D-0��
�ก��:�JK���=�IP�,A�- �>0ก��
><V��-�:W

9/�KUBก
/V�
�0 (�
4��, 2540; ��=� 2550) �>0/.K-i����5C����กW�:>�.������UI	i>C��2�����5�<�ก
���6
�0���> :�D� ������ก�	
���
�ก (phenolic compounds) ������ก�	i��5�:<� (nitrogen 
compounds) �
�

��-��0>9 (flavonoids) WQK,���ก�	>C-06�BDi�>��กW�
/�K:ก��	�-,:	�W��  
(aromatic hydroxyl) 5.T,�5D 2 6�BDPQT�i� 6�BD
�,ก9�.� (functional group) :6
D���T��	/	�/�V�;.E��
ก��>.ก<.	��1�B
�����i�D�6Ci�ก��51C�6�J�กD��6C:ก�>�|�ก���0���กW�:>�.�i>C �>0ก���6C��1�B
  H� 
�กD��1�B
�����:6
D��.T� ��ก<�ก��T������ก�	�I
�
���
/�K���;�,��C�,P�, ortho-dihydroxyl 
phenol �0BD����:
ก1
0.,�����U0.	0.T,ก��:ก�>��1�B
 OH� ���|�ก���0�/�K����1�B
�
6�/���W��.� ;J� 
Fe2+ �
� Cu2+ :�w�5.-:6��K0-�V�i>C�>0ก��:PC�<.	ก.	�
6�>.,ก
D�-:ก�>:�w�������ก�	:��,WC�� 
(complex compound) (Sanchez-Moreno et al., 2000) >.,�.T�<Q,��ก��;�>-�2�/>��	;-�������U
�-���ก��5C����กW�:>�.�WQK,:�w�ก���-��,;9���ก�	/.T,6�>6�J��=�-���>�กW9�>0�-� �>0
6
.กก��-.>��	.5�ก��5C����กW�:>�.������U�	D,��กi>C:�w� 2 ก
1D�6
.ก >.,��T 
 

1.  -�2�ก��/�K-.>ก���
ก:�
�K0���5��i��>�:<� (based on hydrogen atom transfer 
reaction; HAT) 
 

������ก�	
���
<�/V�6�C�/�KกV�<.>��1�B
������
�i����P�,�
6�/�K�����U:�D,
ก��:ก�>�|�ก���0���กW�:>�.�P�,iP�.��
���:
ก1
�JK�x >C-0ก���6C��5��i��>�:<��กD��1�B

������0D�,�->:�z- :�JK�������ก�	
���
�6C��5��i��>�:<��กD��1�B
�����i��
C- ��1�B
�����
P�,������ก�	
���
<�;D��PC�,��:�U�0�=�I >.,�.T�<Q,i�D/V��|�ก���0��JK�5D�i� >.,��>,��
��ก��/�K1 (��=�, 2550) 0�K,i�ก-D��.T���1�B
�����P�,������ก�	
���
	�,���>0.,;,�����U
�-�5.-ก.	��1�B
������JK�i>C��ก>C-0 <Q,/V��6C������ก�	
���
:6
D��.T�
><V��-���1�B
�����
,
i>CUQ, 2 :/D� 5.-�0D�,P�,ก��-.>>C-0-�2���T ;J� Oxygen Radical Absorbance Capacity (ORAC) assay 
:�w�-�2�ก��-.>��	.5�ก��5C����กW�:>�.� �>0��4.06
.กก��
>
,P�,��,

B��:��:W�W9:�JK�-.>
>C-0:;�JK�,-.>ก��>B>ก
J���,

B��:��:W�W9 �>0:�JK�

B��:��W��/V��|�ก���0�ก.	��1�B
:I��9��ก
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W�
�
C-;-��:PC�P�,��,<�
>
, 6�ก�������7���5C����กW�:>�.��C�0<�/V��6C;-��:PC�P�,
��,

B��:��:W�W9
>
,�0D�,�->:�z- �5DUC������7���5C����กW�:>�.���ก<�/V��6C;-��:PC�P�,
��,

B��:��:W�W9
>
,�0D�,�C�x :�JK�,<�ก��1�B
�����5C�,/V��|�ก���0�ก.	���5C����กW�:>�.� 
<�6�>กD���
C-<Q,/V��|�ก���0�ก.	

B��:��W�� (-�-.u�9, 2545) 

 
         ��ก�� (1) 
 

2.  -�2�ก��/�K-.>ก���
ก:�
�K0���:
zก5���:>�K0- (based on single electron transfer reaction; 
SET) 

 
6
.กก��P�,-�2�ก�� SET :�w�ก��6�;-�������U��ก���D,AD����:
zก5���i���>�-W9

����JK� i>C�กD �
6� �
���1�B
����� :�JK�����1�B
�������>Q,��:
zก5���i��5D���;�,��C�,��
��:
zก5���6����D�<Q,�����U:ก�>ก��:;
JK��0C�0��:
zก5���i�/.K-�;�,��C�, (delocalization)    
/V��6C�;�,��C�,:�U�0�i�D:ก�>:�w������1�B
�����5D�i� (Pietta, 2000) WQK,�|�ก���0���T<���ก��
:�
�K0���
,��:�JK�:ก�>ก���
ก:�
�K0���:
zก5��� �>0ก��:�
�K0���<��.�I.�29ก.	;-��:PC�PC�P�,
���5C����กW�:>�.� ;J� UC����5C����กW�:>�.���;-��:PC�PC���ก��P�,���
�
�0กz<�W�><�,
,
�0D�,�->:�z- 5.-�0D�,/�K��C-�2�ก����T ;J� 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging 
capacity assay Total phenols assay by Folin Ciocalteu reagent (FCR) Trolox equivalent 
antioxidant capacity (TEAC) assay �
� Ferric ion reducing antioxidant power (FRAP) assay  
:�w�5C� �>0ก
iกก��5C����1�B
����� DPPH P�,���<V�I-ก
���
<�:ก�><�กก���6C��:
zก5���
�กD��1�B
����� DPPH P�,���<V�I-ก
���
 WQK,��1�B
����� DPPH �����
�
�0<������D-, :�JK�
���<V�I-ก
���
�6C��:
zก5����กD��1�B
����� DPPH <�i>C:�w���� DPPH /�K���;�,��C�,:�U�0�
�
�i�D:�w������1�B
�����5D�i� WQK,<�:6z�:�w���:6
J�,�-
 (P.T�/�K 1) �D-� phenoxy radical /�K
:ก�>PQT�<�<.	ก.� /V��6C�|�ก���0�
Bก�WDP�,ก��:ก�>��1�B
�����6�>i� (P.T�/�K 2) �
C-�V���/V�ก��-.>
;D�ก��>B>ก
J���,/�K;-��0�-;
JK� 517 ����:�5� �
C-��0,��A
:�w�;D�;-�������U��ก��5C��
��กW�:>�.� (antiradical efficiency, AE) (Kim et al., 2002; Amic et al, 2003) PC�>�P�,-�2���T;J� ,D�0 
��D�0V� ��C:-
��C�0 �
���0���C:�w�-�2�:	JT�,5C���ก��/>��	ก��5C����1�B
�����<�ก2�����5� 
�D-�PC�>C�0P�,-�2���T;J� ��1�B
����� DPPH ��;-��;,5.-i�Di-5D��|�ก���0�:6�J����1�B
/�K:ก�>��
:W

96�J��D�,ก�0 >.,�.T� -�2���T<Q,i�D�����U��C<.>�.�>.	��1�B
/�K��;-��i-�B,i>C ��ก<�ก��T
��:
zก5���:>�K0-P�,��1�B
����� DPPH <�UBก	>	.,>C-0-,:	�W�� 3 -,�
�6�BDi��5���

X• + AH                  XH + A• 
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�;�,��C�, (=�I/�K 4) /V��6C���5C����1�B
�����/�K��y/2�3��,�5D��P��>�6EDi�D�����U:PC�i�/V�
�|�ก���0�P<.>��1�B
�����6�J�:ก�>�|�ก���0��C�ก-D�;-��:�w�<��, ��ก/.T,�����>�-W90.,�����U/V��6C��
P�,��1�B
����� DPPH <�,
,i>C��ก>C-0 (��=�, 2550) 

 

 
 
=����@ 4 �;�,��C�,P�,��1�B
����� DPPH 
 
��@��: Huang et al. (2005) 
 

�D-�-�2� Folin-Ciocalteu method :�w�-�2�/�K��0���C��ก��-�:;���69�����7 Total phenolics 
��IJ�A.ก A
i�C �
�:;�JK�,>JK�5D�,x :�D�:>�0-ก.	-�2� Folin-Denis �5D��;-���5ก5D�,ก.�P�, reagent 
/�K��C	�,5.-�>0/.T,��,-�2���T<���4.0�|�ก���0���>�กW9��ก��/V��6C:ก�>�|�ก���0� :�JK�,<�ก��
molybdotungstate ion :6�J��ก.� �>0 reagent P�, Folin-Denis method ���ก�	>C-0 sodium 
tungstate phosphomolybdic acid orthophosphoric acid �
� sodium bicarbonate �D-� Folin-
Ciocalteu reagent ���ก�	>C-0 sodium tungstate sodium molybdate phosphoric acid �
� sodium 
carbonate �>0<�5�>5��ก��:�
�K0���
,��<�ก�|�ก���0�P�,i���� Mo(VI) WQK,����:6
J�, :�JK�
i>C�.	��:
zก5���<�ก���5C����กW�:>�.� �
C-<�:�
�K0�i��0BD���B�P�, Mo(V) WQK,�����TV�:,��
:�D�:>�0-ก.	�|�ก���0�/�K:ก�>PQT� ���
���:
5�.T������U��>�-W9  FCR �6C:ก�>:�w����TV�:,�� >.,��>,��
��ก��/�K 2 (Huang et al., 2005) WQK,:�JK��V���-.>;D�ก��>B>ก
J���,/�K 760 ����:�5� �
��V�;D�/�K
i>C��:���0	:/�0	ก.	ก��
��5�t��P�,ก�>�ก

�ก/�K��;-��:PC�PC�5D�,x �
C-�����U��0,��A

:�w���	.5�ก���6C��:
zก5���i>C��6�D-0ก�.����B
P�,ก�>�ก

�ก5D�100 ก�.�P�,�TV�6�.ก�6C, 
PC�>�P�,-�2���Tกz;J� ��>-ก ,D�0 �->:�z- �
���;-����D�0V� (Prior et al., 2005)  

  
        ��ก�� (2) 

  
 

 Mo(VI)   +   e_                         Mo(V)  

��:6
J�,           ���TV�:,��
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ก�����ก��A��4�� 
 
1.  
��6=�<�.�� 
 

ก���	D,���:=/P�,��5����0�:-
�ก��6�.ก�	D,i>C:�w� 3 ���:=/ >.,��T 
 
1.1 ��/�Ki�DAD��ก��6�.ก 
 

��:P�0-5��;V�<V�ก.>;-��ก
D�-i-C�
C-6��0UQ, ��/�Ki>C<�กก��	-�ก��A
�5/�Ki�DAD��
P.T�5��ก��6�.ก (non-fermented tea processing) �>0ก��6
�ก:
�K0,�
����,ก��:ก�>�|�ก���0�
��กW�:>�.���6-D�,�����ก
1D��I
�
���
 (polyphenols) ก.	:��iW�9�I
�
���
��กW�:>� 
(polyphenoloxidase) ���	���> WQK,ก��601>6�J�0.	0.T,ก��:ก�>�|�ก���0�:;���.T�/V�i>C�>0ก����C
;-���C���B,i�/V��6C:��iW�9:��0�=�I i�D�����Ui�:�
�K0���
,�����ก
1D��I
�
���
�6C
ก
�0:�w����:;�����>�JK�i>C :�D� ก��;.K- ก��
-ก 6�J�ก���QK,>C-0i��TV�  >.,�.T� ��:P�0-<Q,:�w���/�K
��ก��;,�0BDP�,�����7;�:/;�� (catechin) �0BD�B,:�JK�:/�0	ก.	�����>�JK� /V��6C��ก����C�JK�P�,��
:P�0-6�J� green tea ก.��0D�,�I�D6
�0:IJK�ก
D�-�C�,UQ,���I;17��ก����C����0��9/�,>C��
�1P=�I   :�JK�,��<�กก����;17��	.5���>C��ก�����,ก.��
��.กL���;P�,�����ก
1D�;�:/;��/�K
0.,;,�0BD�������7�B,����:P�0-�.K�:�, (-.u�9��-�, 2549) �
��>0/.K-i��
C- ก��A
�5��:P�0-<�i>C
A
�5=.789��ก��:�w����6C,/�K��
.กL7��	�C-�:�w�:�C��� :�JK�AD��ก��
-ก6�J��,��>C-0�TV��C�� 
�	��<�;
�05.-��ก��:�w��B��	/�K:�w�ก�ก�� WQK,<��.,:ก5:6z�
.กL7�/�K:�w� ���,�	ก.	6�QK,
0�>� P�,-.5U1>�	i>C�.>:<� 

 
<�กก��	-�ก��A
�5��:P�0-/�Ki�DAD��P.T�5��ก��AQK, (withering) �
�AD��ก��6�.ก 

(fermentation) /V��6Cก
�K���P�,��:P�0-�D-��6ED�.T�<�PQT�:ก�><�ก;-���C����ก��	-�ก��/V�
�6C, (firing) ��:P�0-<��� 2 ���>/�K:�w�/�K�BC<.กก.��>0/.K-i� ;J� :Wz�-�� (sen-cha) P�,���:/4E�K�1�� 
�
�;�i���-�� (kamairi-cha) P�,<�� ��:P�0-/.T, 2 ���>��T<��5ก5D�,ก.�/�K-�2�ก���6C;-���C��:IJK�
0.	0.T,ก��/V�,��P�,:��iW�9����0���กP�,ก��	-�ก��A
�5 �>0P.T�5��ก��/V��6C:��iW�9:��0
�=�I>C-0i��TV��C���0D�,;-���->:�z-<�:�w�:/;��;ก��A
�5��:P�0-�		E�K�1�� �.K�;J� ก���V�:��
�	���>���6C;-���C��>C-0ก���QK,�	�>>C-0i��TV�/�K�176=B�� 95-100 �,4�:W
:W�0� ;-���C��<�
0.	0.T,:��iW�9i�D�6C/V��|�ก���0�ก.	������	���
�0.,;,;-��:P�0-�>P�,�	��i-Ci>C �	��/�KAD��
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ก���QK,�
C-<��V���AD��
Bกก
�T,WQK,��.	�6C���176=B��5D�,ก.� �>0�1>��ก<����176=B�� 70 �,4�-
:W
:W�0� �1>/�K 2 <����176=B�� 50 �,4�:W
:W�0� �1>/�K 3 ��<<����176=B���B,UQ, 160 �,4�:W
:W�0� 
กD��/�K<�/V�ก��/V��6C,�
��	�	��/�K�176=B�� 110 �,4�:W
:W�0� �D-�:/;��;ก��/V���:P�0-�		
<��  ��0���C-�2�ก��;.K->C-0;-���C��:�w�ก��/V��6C:��iW�9:��0�=�I6�J�<���Cก���	�	���>>C-0
UD��/�Ki�D��;-.� -�2�ก����T:��0ก-D� I����K, (parching) ��:P�0-���>��T6
.,<�กAD��ก���	>C-0UD��<�
AD��ก���-> ก���D�� :IJK�<V���กP��>�	�
�AD��ก��/V��6C,:�D�:>�0-ก.	���ก5�/.K-i� (����, 
2545) :IJK�:�w�ก��
>;-���JT��
�ก��:ก�>�|�ก���0�5D�,x ���	�� <�/V��6C:ก�>A
�5=.789��/�K�6C, 
��ก
�K�6�� �
���
.กL7�/�,ก�0=�I5��/�K5C�,ก�� ��ก<�ก��T :/;��;ก��A
�5��:P�0-���5D
�
��,,��<���
.กL7�:vI��/�K�5ก5D�,ก.� 	�,��,,��กz<���:/;��;/�K:�w�;-��
.	  :IJK��6Ci>C��:P�0-
/�K��:�ก
.กL79:vI���
�:�w�/�K��0�P�,ABC	���=; 

 
1.2 ��กQK,6�.ก 

 
��กQK,6�.ก:ก�><�กก��	-�ก��A
�5��/�K:�w��		 semi-fermentated tea processing 

ก
D�-;J� ��P.T�5��ก��A
�5<���ก���
D�0�6C:ก�>6�.ก��	�,�D-� ��กQK,6�.ก/�K��0�>JK�ก.� i>C�กD 
��:6
J�, (yellow tea) �
����>, (red tea) ��ก��A
�5��กQK,6�.ก�.T�<���-�2�ก��/�K;D��PC�,���7�5 

�:��0>�D���
�5C�,ก��ABC:��K0-��E��ก��>B�
ก��A
�5�0D�,�ก
C��> �-�/.T,5C�,ก��:/;���
0�ก��
A
�5/�K;D��PC�,W.	WC��:IJK��6Ci>C��/�K��ก
�K�6�� ������5�>� �>0��:6
J�,<�AD��ก��	-�ก��AQK,��
�6C:6�K0-:�w���0�:-
��.T�x�5Di�DAD��ก��6�.ก�
C-�	�6C, ก��AQK,��<�/V��6C������	��:ก�>ก��
:�
�K0���
, �TV���/�K�,<�ก�	��:6
J�,<�����:PC�ก-D��TV���/�K�,<�ก�	��:P�0- ����5�P�,��:6
J�,
<��0BD��6-D�,��:P�0-ก.	��>V� �>0<���;-���ก
C:;�0,ก.	��:P�0-��กก-D���>V� �D-����>, :�D� 
���B6
, (oolong) �
���:��<C, (pouchong) :�w���/�KAD��ก��6�.ก:
zก�C�0 �>0<���ก��6�.ก/�K��C
��0�:-
��.T�ก-D���>V� ก
�K���<�;
C�0��>V���กก-D���:P�0- :�JK��,<�i>C�TV������TV�5�
��ก�>,  
���B6
,<�AD��ก��6�.ก�C�0
� 50 �D-���:��<C,<�AD��ก��6�.ก:I�0,�C�0
� 30 ��ก��	-�ก��
A
�5���>,�.T�<��V��	����AQK,�>>�6C:6�K0- 5-20 ��/� <�ก�.T��V���6�.ก��/�K�D� 2-4 �.K-��, �D-�
ก��/V��6C,<���C�176=B���B,���D-,��ก�
�;D�0x 
>�176=B���6C5KV�
, (����, 2545) �>0��
V�>.	
P.T�5��>.,��>,��5���,/�K 2  
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4���.��@ 2  �176=B���
���0�:-
�/�K��C��P.T�5��ก��/V��6C, 
 

�176=B�� (�,4�:W
:W�0�) :-
� (��/�) 
230 8-10 
150 10 
110 15 
100 30 
80 60 

 
��@�� : >.>��
,<�ก ���� (2545) 
 

��ก��	-�ก��A
�5��กQK,6�.ก��6
.ก�V�;.E/�K/V��6C:ก�>ก��6�.ก i>C�กD ก���
D�0�6C 
�	���>AQK,/.T,�		ก
�,�>> (solar withering) �
�AQK,���D� (indoor withering)  WQK,ก��AQK,���D� 
��	�,��,,��<���ก����.	�176=B���6C;,/�K �>0��C6C�,/�K��:;�JK�,��.	��ก�4��.	�176=B��ก��AQK,
�6C:6����� �5D:�JK�,>C-0:/;���
0�/�K/.���.0ก��	-�ก��A
�5/�KW.	WC�� �
�5C�/1�ก��A
�5�B,  
/V��6C��;�P�,���B6
,�.T�����;�;D��PC�,�B, /.T,��TPQT��0BDก.	���>P�,I.�219��/�K�V���A
�5:�w�
�,;9���ก�	 :�D� ���B6
,I.�219�B6
,กC���D��:�w���/�K��0��
Bก�
�A
�5��<.,6-.>:��0,��0 ��/�K
i>C<�:�w���;17=�I>� ��;�;D��PC�,�B, �
�I	i>C���C����/.K-i� :�w�5C� ��ก<�ก��TI.�219��<��
���>�JK�x กz�����U�V���A
�5���B6
,/�K��;17=�I>�i>C ���B6
,/�K��ก��A
�5�>0/.K-i���<.,6-.>
:��0,��0<�i>CA
�5=.789/�K��
.กL7��	�C-�:�w�:�z>  :�JK��,6�J�
-ก>C-0�TV��C���	��<Q,<�:ก�>ก��
;
�05.-:�w��B��	/�K��	B�79 (iI��<�9, 2532) 
 

1.3 ��6�.ก 
 

��6�.ก6�J���>V� (black tea) <.>�0BD��ก
1D�P�,��/�K��ก��A
�5�		 fermented tea 
processing 6��0UQ, :�w�ก��A
�5��/�K���
D�0�6C:ก�>6�.ก�0D�,��	B�79 �����ก
1D��I
�
���
��
�	���><�:�
�K0�i�:�w�����JK�x WQK,กzi>C�กD ���I-ก theaflavins �
� thearubigins /V��6Ci>C
A
�5=.789/�K:�JK��,>JK��
C-<�i>C��/�K��ก
�K�6��  �TV���<������TV�5�
�>,:PC� 5.-�0D�,:�D� ��
��5.� 
��>V��.T�<�:�w���/�K��ABC	���=;�B,�1>���
ก:�JK�:/�0	ก.	�����>�JK�  ;������:/4�U	01���
�>0:vI���.,กyL��0�>JK���>V�0��	D�05.T,�5D��.0/�K��ก���V�:PC���<�ก���:>�0/�K:�w�:�J�,PQT�����.0



 
 

 
26 

�.T��
�0.,:�w�:;�JK�,>JK�/�K��0�:�JK�0��<�UQ,��<<1	.� ก��A
�5��>V��.T�����ก�����:/4�U	���:>�0 
4��
.,ก� �����:/4i/0�.T�I	-D� ��ก��A
�5��>V�ก.���	�,IJT�P�,<.,6-.>:��0,��0�>0:vI��:P5
�V�:=�:-�0,���:��� I.�219��/�K��CA
�5��>V��.T� i>C�กD ��I.�219�.��.�/�K�6C����5�P�,��:PC�PC��
���
ก
�K�6�� ก��>JK���>V���0�A���TV�5�
�
���
,i�:IJK�:I�K�����5� ��	�,��,,��/�KA
�5<���ก��
:5����A����6��
,i��6Ci>C��/�K�����>,�C�:IJK���C�,>JK�:�w���:0z�WQK,:�w�/�K��0�P�,;�i/0��
��<<1	.� P.T�5����ก��	-�ก��A
�5/�K:ก�>ก��6�.ก��P.T���ก<��0BD��P.T�5��P�,ก��AQK, 
(withering) :�w�ก��:���	���>��AQK, กD��:PC�P	-�ก���->�
�ก��6�.ก ��P.T�/�K��,<��0BD��
P.T�5��ก��6�.ก (fermentation) /�K��ก���
D�0�6C�|�ก���0�:;��:ก�>�0D�,:5z�/�KกD��/�K<���ก���	���6C
�6C,��P.T�5���1>/C�0  ก��A
�5��>V��.T�A
�5=.789/�Ki>C��<<�:�w�
.กL7��	/�K�6C,�5ก6.ก  �
�
��	�,;�.T,��ก��A
�5��0���C�	���กDx ��ก:6�J�<�ก�D-�/�K:�w���,�	ก.	6�QK,0�>��A
�5��>V�  
/V��6C��>V��.T�����;�i�D�I,:�JK�:/�0	ก.	��/�KA
�5>C-0ก��	-�ก���JK�x 
 
2.  </d�4��ก��A��4��  
 

2.1 ก��AQK,�	�� (withering)  
      

ก��AQK,�	��<���C�176=B�� 20-35 �,4�:W
:W�0� �>0��<��ก����C
�:���/�K�176=B��6C�, 
ก��:���>C-0
��C�� 6�J�ก����C
Bกก
�T, (drum drying) ก��AQK,�	���ก5�<���C:-
���� 4-6 �.K-��, 
<��D-0/V��6C�	����;-���JT�
>
,<�ก:>���C�0
� 75 
>
,:6
J��C�0
� 55-56 WQK,�TV�/�K��<V��-���ก
��T<�:�w�5.-P.>P-�,ก��/V��|�ก���0�:;��P�,���5D�,x ���	�� �
�����6-D�,ก��AQK,��<���ก��
:�
�K0���
,/�,��-:;��5D�,x ���	�� ก��:�
�K0���
,/�,��-:;��<�:ก�>PQT��
���T��1>
,=�0�� 
6-10 �.K-��,��ก :�D� A�.,:W

9���=�I;-��WQ�:I�K�PQT� �����ก
1D��I
�
���
<�:PC�PC� :�JK�,<�ก
ก��/�K;-���JT�
>
,/V��6C���5D�,x =�0���	��:PC�PC� �D-0/V��6C:��iW�9	�,���>/V�,��i>C>�PQT� 
:�D� :��iW�9i
�Ii
/�ก :�W�
i��>�:
� (lipolytic acylhydrolase) :��iW�9i
I�กW�<�:�� 
(lipooxygenase) �
�:��iW�9i��>�:I���กW�:>� (hydroperoxidase) /�K/V��6C:ก�>ก��:�
�K0���
,
P�,���:;�����	�� I	-D� �	��/�KAD��ก��AQK,<��������7;���/���0>9
>
,�5D<��������7P�, 
linalool �
�linalool oxide �B, WQK,:�w����/�K�V�;.E��ก���6Cก
�K����	�� �	��/�Ki�DAD��ก��AQK,<���
���>�5D����5�P�,��i�D:PC�PC� :�JK�,<�ก�.5��ก��:ก�>���/�:

-�� (theaflavin, TF) WQK,����:6
J�,
�C�<��B,ก-D�ก��:ก�>���/��B	�<�� (thearubigin,TR) WQK,����:PC��
���A
5D�����5�P�,�� ��/�Ki�DAD��
ก��AQK,<���ก
�K�:6�z�:P�0- ��ก��AQK,�	��<�:�w�ก��/V��6C�	��:6�K0-�
��D���1D� �>0������0��9
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;J� i�D/V��6C�	���5ก6�J�6.ก :�JK��V�i�AD��ก��	-�ก���->�	����P.T�5��U.>i� �	��<��C-�
5.-i>C>�i�Dv�กP�>:�w���T�:
zกx :�JK�,<�ก�TV�0�,/�KUBก	�	��ก��;
1ก:;
C��.T�:PC�PC��
�:6��0- /V��6C
ก��6�.ก�->:�z-�
���KV�:��� �
�/V��6Ci>Cก
�K���P�,��>�PQT� ��ก/.T,0.,�����U���60.>I
.,,��
��P.T�5��ก��/V��6C,>C-0  

 
2.2 ก���->�	�� (rolling) 
  

ก���->�	����-.5U1����,;96
.ก ;J� ก��/V��6C:W

9P�,�	���5ก��ก�>0/�K�	��i�D
�5ก6.ก ก��/�K:W

9�5ก��ก�.T�<�/V��6C:��iW�9�I
�
���
��กW�:>������UWQ�AD��A�.,:W

9i�
/V��|�ก���0�ก.	���5.T,5C� catechin polyphenols (flavanols) WQK,�0BD/�K�D-��JK�i>C ��0���TUJ�-D�:�w�
��0���กP�,ก��:ก�>ก��6�.ก�0D�,�/C<��,P�,�	�� �
�-.5U1����,;9��ก���ก��;J� /V��6C�	��
�C-�5.-��D��
��-0,�� WQK,���D-��.�I.�29ก.	��;�P�,��>C-0 �>0ก���->��<<���C-�2��		
>.T,:>��/�K:��0ก-D� ��2�>�กW9 (orthodox) -�2���T:�w�-�2�ก����C�J���ก��;.> �-> �
��C-��	�� -�2���T
:6����V�6�.	ก��/V���:P�0-6�J����B6
,WQK,<�i>C��/�K������5�>� �5DPC�:��0;J� ��C:-
���ก��A
�5
��� �D-�-�2�ก���->�>0��C:;�JK�,<.ก�/�K��
Bกก
�T, 2 
Bก6�1�:PC�6�ก.� �D-,��ก<�:�w�ก���->:	�x 
:IJK��6C:��iW�9ก��<�05.-i�/.K-x :�JK�:��iW�9ก��<�05.->��
C-<Q,�C-���,PQT� �>0
Bกก
�T,/.T, 2 <�
6�1�:PC�6�ก.�>C-0;-��:�z-/�K�5ก5D�,ก.� 70:700 ��	/��/� ก���C-��	<�/V�<�ก��/.K,���TV���
��ก��:;
J�	 �V�6�.	�15��6ก���P��>�6ED��<��-�2�ก��A
�5��>V��>0��C:;�JK�,<.ก�/�K:��0ก-D� 
:;�JK�, crushing tearing and curling (CTC) �>0��C6
.กก��;J� ก��5.>�	�� ��C��,	�	�.> �
��C-�
�	���0D�,5D�:�JK�, -�2�ก����T<���C:-
��.T�
,�>0
>��0�:-
�ก��AQK,�
�ก��6�.ก
,:6
J�:I�0,  
2-3 �.K-��, ��ก��A
�5��<��ก��5.>�	���6C��P��>:
zก
, :�D� ก����C legg cutter �	��<�UBก
��,>.�AD��i�5���D�,�
�UBก5.>:�w�:�C�x �0D�,i�กz5��ก����C:;�JK�,<.ก�<�/V��6C�	��:ก�>ก��
�5ก6.กi>C <Q,i�D�����U��C��ก��A
�5�����:=/�	:5z��		��	B�79i>C ก����C CTC ��ก��A
�5
<�i>C�	���		i�D:5z��	WQK,<��	D,5��:ก�>P�,�	�� ��ก/.T,ก����C:;�JK�,<.ก�<�/V��6C�176=B��i�D
:�
�K0���
, :I���ก��:�
�K0���
,�176=B����A
�0D�,��ก5D��	�� (����, 2545;iI��<�9, 2532) 
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2.3 ก��6�.ก�	�� (fermentation) 
  

ก��6�.ก�	�� :�w�P.T�5��/�K�V�;.EP�,ก��A
�5��>V� :�JK�,<�ก:�w�P.T�5��ก��
:ก�>�|�ก���0�:;��5D�,x �0D�,��	B�79 ��ก��6�.ก�.T�<�5C�,:ก
�K0�	���6C��;-��6�������7 
5-7.5 :W�5�:�5� ��6C�,/�K�J>�
��JT� ก��:ก
�K0�	��i�D;-�<��6C6����ก:ก��i� :�JK�,<�กก��
6�.ก�	���.T�5C�,ก����กW�:<� UC��.T�P�,�	��6����ก:ก��i���<<�/V��6C��กW�:<�i�D:I�0,I� 
�V�6�.	�	��/�K�0BD>C��
D�, �176=B��P�,6C�,;-�<��0BD���D-, 35-40 �,4�:W
:W�0� �>0/.K-i�ก��
6�.ก<���C:-
������7 45 ��/� - 4 �.K-��, �
�601>ก��6�.ก:�JK��	�������TV�5�
�>, (coppery 
red) �
���ก
�K���ก:���T0- UC��	����P��>:
zกก��6�.ก<���T��1>:�z-ก-D��	��P��>�6ED IJT�/�K6�.ก
�	��<�5C�,/V�;-������>	D�0x :�JK�,<�ก�TV����	�� (tea juice) :�w��6
D,��6��/�K>�P�,
:�JT�<1
��/��09 ก��:�
�K0���
,P�,�������6-D�,ก��6�.ก/�K�V�;.E i>C�กD ก��:�
�K0���
,P�,���
��ก
1D�
���
i�:�w���� 2 ���:=/ i>C�กD theaflavin �
� thearubigin WQK,:�w�A
<�ก:��iW�9 
�I
�
���
��กW�:>� �	���D��/�K��;17=�I>�<��������7�����ก
1D�
���
 :�D� ���

�-���

(flavanol) WQK,:�w����5.T,5C�P�,�|�ก���0��������7�B, �
�:��iW�9�I
�
���
��กW�:>�0.,/V��6C
:ก�>���TV�5�
PQT�>C-0 �>0��� catechins <�UBก��กW�i>W9:�w� o-quinone ������:6
J�, �
���� 
o-quinone <�UBก��กW�i>W95D�i�:�w� theaflavin �
� theaflavin gallate WQK,���,;-.5U1��:6
J�, 
������ก�	/.T, 2 ��T<�UBก��กW�i>W95D�i�<�:ก�>:�w� thearubigin WQK,�����TV�5�
:PC��.�:�w���:vI��
P�,��>V� >.,��>,��=�I/�K 5 ��ก��;-	;1�;17=�IP�,�	��>V�<�5C�,I�<��7�;17��	.5�>C����
�
�;-��P� WQK,I	-D��.�I.�29ก.	�����7P�, theaflavin /.T,6�> �D-�����5�:vI��P�,��<�
�.�I.�29ก.	�����7P�, theaflavin thearubigin �
� caffeine ��ก<�ก:��iW�9�I
�
���
��กW�:>� 
/�K���D-���ก��A
�5��/�K��;17=�I�
C- :��iW�9:I��9��กW�:>�/�K���0BD���	��กzI	-D� ���D-�
:ก�K0-PC�,ก.	ก��	-�ก����C�,;17=�I��>C-0 �>0�|�ก���0�P�,:��iW�9:I��9��กW�:>�<�i�/V��6C 
phloroglucinol rings P�, theaflavin �
�05.- WQK,<�/V��6Ci>C��/�K��;17=�I5KV� >.,�.T�<Q,5C�,��ก��
;-	;1���0I.�219P�,���6C����>.	:��iW�9�I
�
���
��กW�:>�/�K�B, :IJK��D-0:I�K�;17=�IP�,��>V�
(����, 2545; ���7�, 2547)  
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Theaflavin gallate (yellow) 

O-Quinones 

   (yellow) 

PPOase 

(-) - Epigallocatechin  

(-) - Epigallocatechin gallate 

O2 

Theaflavin (yellow) 

Coupled Thearubigin (dark brown) Oxidation  
Oxidation  

 
 
 
 
 
 
=����@ 5  �|�ก���0���กW�:>�.�P�,���
���
����6-D�,ก��6�.ก��>V� 
 
��@��:  ���7� (2547) 
 

��ก<�ก��T ก��:�
�K0���
,P�,;
���
�
>9i�:�w� phytol �
� isophytol WQK,��;-���V�;.E
5D����5Di�D�V�;.E5D�ก
�K�6�.ก��ก�.ก �
����	��0.,�� oxalic acid, citric acid, isocitric acid �
� 
succinic acid <Q,����ก��:ก�> pheophorbide WQK,<�:ก�>PQT���ก��6�.ก UC��6C;-���C��:PC�i�<�:�w�
ก��601>ก�<ก���P�,:��iW�9/V��6C:ก�>:�w� pheophytin /�K�176=B���B,ก-D� 75 �,4�:W
:W�0� ��/�Ki>C
<�����>V� >.,��>,��=�I/�K 6 �D-�:��iW�9i
I�กW�<�:��<�:�D,�|�ก���0� peroxidation P�,ก�> 
linoleic �
� linolenic /V��6C:ก�>����6Cก
�K�/�K��ก
�K���ก6-�� (sweetish) �
���ก
�K�:6�z�:P�0-
:
zก�C�0 ����6Cก
�K�WQK,:ก�><�ก�|�ก���0���T��;-���V�;.E5D�ก
�K��>0�-�P�,�� (����, 2545; 
iI��<�9, 2535) 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
30 

phytol  

acids 

alkaline Chlorin acid, alkaline 

Mg+2  

pheophytin 

(��>V�) 

pheophorbide 

(���TV�5�
) 

Chlorophyllide 

(methyl-) 

acids 

Chlorophyll 

Weak acid Strong acid Chlorophyllase 

�
� phytol  Mg+2  

 
 
 
 
 
 
 
 
 

 
 
 
=����@ 6  �|�ก���0�ก��:ก�>������6-D�,ก��6�.ก�	��>V� (acids: oxalic acid, citric acid, isocitric 

acid) 
 
��@��:  iI��<�9 (2535) 
 

2.4 ก��/V��6C,�	�� (firing) 
 
6
.,<�ก/�K�	��AD��ก��6�.ก�
C- <�UBก�V�i�AD��ก���	/�K�176=B��:��K���ก  

87-95 �,4�:W
:W�0� ���D-,6
.,P�,ก���	<�
>�176=B��
,:6
J������7 60 �,4�:W
:W�0� ��C
:-
��	�-������7 20-22 ��/� ก���	�6C,��T<�:�w�ก��i
D�TV�/�K:6
J����	����ก<��6C, /V��6C
�	����;-���JT�:6
J��0BD:I�0,�C�0
� 3-5 WQK,ก��:�
�K0���
,����6-D�,ก���	�6C,�.T� ��ก<�ก
;-���JT�<�
>
,�
C-0.,��A
��ก��0.	0.T,ก��	-�ก��6�.ก�6C��T��1>
, ��6-D�,ก���	�6C,<�/V�
�6C:ก�>�|�ก���0�/V��6C:ก�>���TV�5�
/�K:��0ก millard browning reaction /V��6C��P�,�	��:�
�K0�:�w���
��ก>V� �
���ก
�K�P�,�	�� ��� theaflavin :�
�K0�:�w���� thearubigin :I�K���กPQT� �
�:�JK�,<�ก
���;
���
�

9:�
�K0�:�w����
���i
5�� (pheophytin) <�/V��6C�	������:PC�<�:กJ�	>V� ��ก/.T,ก��
�	�	��UC���C�176=B���B,:ก��i� �>0:vI��UC��B,ก-D� 120 �,4�:W
:W�0� <��BE:��0ก
�K���P�,��
i>C :I���ก���	<�/V��6C:ก�>������ก�	:��,WC����6-D�,���5���
��I
�
���
 /V��6C;-����>

>
, 
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2.5 ก��;.>:ก�> (sorting) 
 
ก��;.>:ก�>P�,�	��<���Cก���D��>C-05��ก�, :IJK�<V���ก�	��5��;-����	B�79

P�,�	�� ก��;.>:ก�>;-�<�/V��6C:�z-/�K�1>i�D;-��
D�0�	��/�T,i-C���กD��ก��	��<1 :�JK�,�	��
<�>B>;-���JT�<�ก��ก�4i>C>� 

 
2.6 ก��	��<1 (packaging) 
 

ก��:กz	�.กL��	���6C,�6C;,ก
�K���/�K>��0BDi>C ;-�<����,ก.��	��<�ก;-���C�� 
��ก�4 ��, �
�;-���JT� :�JK�,<�ก��<<.0:6
D���T<�/V�6C�����6Cก
�K�P�,�	��:ก�>ก��:�JK���
�0
<�ก�|�ก���0����5��กW�:>�.� (autooxidation) �
�i��>�i
W�� (hydrolysis) ��ก��	��<1�	��<Q,
;-�:
J�ก=����	��<1/�K���,ก.��	��<�ก��<<.0/�K/V��6C�	��:�JK��:��0 ก��	��<1�	��6
.,ก��/V�
�6C,��</V���P��>=�����6ED 20-50 ก�.� �.ก<���C=����/V�<�กi�C �
C-	1>C-0��
B��:��0�6�J�
I
��5�ก :IJK����,ก.���, ��ก�4 �
�;-���JT� ����<<1	.���0���CU1,ก��>�L;��
/96
�0�.T�6�J�
ก
D�,ก��>�L
Bก
Bก  
 
3. ก��6กG��/ก7����� 
 
 ก��:กz	�.กL��	��;-�:กz	/�K�176=B��5KV�ก-D� 30 �,4�:W
:W�0� �ก5��
C-�	��<�����01ก��
:กz	 5-6 :>J��<��BE:��0ก
�K���/�K>� :�JK�,<�ก�|�ก���0����5��กW�:>�.��
�i��>�i
W�� ก��:กz	<Q,
;-����,ก.���, ��ก�4 ;-���JT� �
�i�D;-��V�=����/�K��ก
�K���	��<1�	��6�J�:กz	�	��i-C�ก
C
ก.	��6��6�J���K,P�,/�K��ก
�K� :I����	����;17��	.5�/�K>���ก��>B>ก
�K� ��ก/.T,����6-D�,ก��:กz	
�.กL��	��<�:ก�>ก��:�
�K0���
,i>C ���D-,�.�>�69��กx P�,ก��:กz	;17=�Iก
�K���<�>�PQT� 
:��0ก��0���T-D� maturation �5D6
.,<�กAD����0���Ti��
C- ;17=�Iก
�K���<�
>
,:�JK�,<�กก��
i��>�i
W��P�,iP�.� /V��6C:ก�>ก
�K�:6�z�6J� ก��:ก�>��กW�:>�.�P�,�����ก
1D��I
�
���
 ก��
:ก�>������ก�	
���
�ก/�K��:60i>C /V��6C:ก�>ก
�K���:กD� �
�ก��:ก�> non-enzymatic browing 
reaction (����, 2545) 
 
 
 



 
 

 
32 

�0
ก�2
�����	�ก�� 
 

�0
ก�2
 
 
1.  �/4Z0F�� 

    
 �	��ก�ก��
�
 4 ��0I.�219 ;J� ��0I.�219 Arbequina ��0I.�219 Hojiblanca ��0I.�219 
Manzanillo �
���0I.�219 Picual (=�IA�-ก/�K <) :กz	:ก�K0-<�ก��
,/>
�,;7�:กL5� 
�6�-�/0�
.0:กL5�4��5�9 -�/0�:P5กV��I,��� <.,6-.>�;��t� 
 
2.  ���6>�� 

 
2.1 :�/���
 (Ethanol; C2H5OH: Analytical grade, Mallinckrodt Baker Inc., Merck, 

Germany) 
2.2 :�/���
 (Methanol; CH3OH: HPLC grade, Mallinckrodt Baker Inc., Phillipsburg, 

New Jersey, U.S.A.) 
2.3 ก�>�ก

�ก (Gallic acid; (HO)3C6H2CO2H: Analytical grade, Sigma-Aldrich, St. 

Louise, U.S.A.) 
2.4 �W:>�0�;��9	�:�5 (Sodium carbonate; Na2CO3: Analytical grade, Ajax Finechem, 

Auckland, New Zealand) 
2.5 �

��-W���:;�/B (Folin-Ciocalteu reagent; Analytical grade, Sigma-Aldrich, St. 

Louise, U.S.A.) 
2.6 ก�>���;��9	�ก (Ascorbic acid; C6H8O6: food grade, 6C�,61C��D-�<V�ก.>�W/:/��9� 

:;��;�
, ���:/4i/0) 
2.7 2, 2-i>
���
-1-iI;��
-i�>��W�
; (2, 2-Diphenyl-1-picrylhydrazyl) (DPPH, 

Aldrich, Steinheim, Germany) 
2.8 ;�:/;�� ((+)-Catechin hydrate minimum 98%: HPLC grade, Sigma-Aldrich, St. 

Louise, U.S.A.) 
2.9 �W:>�0�i�i5�/9 (Sodium nitrite; NaNO2: Analytical grade, Ajax Finechem, 

Auckland, New Zealand) 
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2.10 ��
B��:��0�;
�i�>9 (Aluminium chloride; AlCl3.6H2O: Analytical grade, Ajax 
Finechem, Auckland, New Zealand) 

2.11 �W:>�0�i�>��กiW>9 (Sodium hydroxide; NaOH: Analytical grade, Merck, 
Germany) 

2.12 ��W��5�i�i5�
9 (Acetronitrile; CH3CN: HPLC grade, RCI Labscan Limited , 
Bangkok, Thailand) 

2.13 ก�>��W�5�ก (Acetic acid; CH3COOH: Analytical grade, Merck, Germany) 
2.14 Double Deionized Water (��		 milli-Q , Millpore, U.S.A) 
2.15 ��:
0B��:���� (Oleuropein; C25H32O13, HPLC grade, Sigma-Aldrich, St. Louise, 

U.S.A.) 
2.16 
B/���
�� (Luteolin; C15H10O6, HPLC grade, Extrasynthese, France) 
2.17 
B/���
�� 7-��-ก
B�;iW>9 (Luteolin-7-O-glucoside; C21H20O11, HPLC grade, 

Extrasynthese, France)  

2.18 
B/���
�� 4′-��-ก
B�;iW>9 (Luteolin-4′-O-glucoside; C21H20O11, HPLC grade, 
Extrasynthese, France) 

2.19 �����<�� (Naringin; C27H32O14, HPLC grade, Sigma-Aldrich, St. Louise, U.S.A.) 
 

3.  �0
ก�2
���6>�?@�.�?�  
 

3.1 :;�JK�,�;����/ก��
�P�,:6
-�		����U���B, (High Performance Liquid 
Chromatograph: HPLC) (Model Waters 600, Waters, U.S.A.) 5D�ก.	:;�JK�,5�-<-.> UV diode-
array detector (Model Waters 996, Waters, U.S.A.) 

3.2 ;�
.��9���> C-18 P��>��1=�; 5 i��;�:�5� P��>:�C�AD��4B�09ก
�,=�0��                           
3.9 ��

�:�5� ;-��0�- 150 ��

�:�5� (Symmetry®, Waters,  U.S.A) 

3.3 5.-ก��,���> Nylon P��> 0.45 i��;�:�5� (Water, USA)  
3.4 :;�JK�,�:�ก�/��
�5��:5��9 (Model Spectronic Genesys 10 UV Scanning Thermo      

Electron Corporation, U.S.A.) 
3.5 5BC�	
��C���		U�> (Tray dryer: Produce by RELIANCE TECH-SERVICE Co., 

Ltd.) 
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3.6 :;�JK�,/V��6C,�		:0J�ก�Pz, (Freeze dryer: Heto Model FD 2.5, Heto Lab 
Equipment A/S, Denmark) 

3.7 5BC�	
��C�� (Hot air oven, Memmert, English) 
3.8 :;�JK�,����:�w�:�JT�:>�0-ก.� (Disperser T10 basic,  IKA®- Werke GMBH & CO.KG, 

German) 
3.9 :;�JK�,6�1�:6-�K0, (Sorvall RC 6+,  Thermo Scientific, U.S.A) 
3.10 :;�JK�,A�����
�
�0  (Vortax-2 genie, Scientific industries, U.S.A) 
3.11 :;�JK�,�.K, 2 5V��6�D, (Series extend, Sartorius, German)  
3.12 :;�JK�,�.K, 4 5V��6�D,  (Series extend, Sartorius, German) 
3.13 :;�JK�,�.K���:/J���>0;
JK�:��0, (ultrasonicator) (PowersonicTM ultrasonic cleaner, 

Chest ultrasonics, Malaysia) 
3.14 :;�JK�,-.>;D�;-��:�w�ก�>->D�, (Orion 2 star pH benchtop, Thermo scientific, 

U.S.A) 
3.15 5BC��D:0J�ก�Pz, (Freezer) (SF-C995(GYN), Sanyo, Thailand) 
3.16 :;�JK�,A
�5�TV� DI (Model simpakor1, Millipore, U.S.A.) 
3.17 �� �ก�<.	:-
� (Digital timer, Model TMR-71, Casio, China) 
3.18 :;�JK�,����A�� (Blender, Model R201 ultra, Robot coupe, U.S.A.) 
3.19 :/��9����:5��9 (Thermometer) 
3.20 ��:�5�.5���.5� (Autopipette, Gilson, France) 
3.21 �1>ก��, mobile phase HPLC  
3.22 UC-0��
B��:��0� (Aluminium disc) 
3.23 5BC>B>;-���JT� (Dessicator) 
3.24 �1>:;�JK�,�กC-��5�t���V�6�.	ก��-�:;���69 
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��	�ก�� 
 
1.  ก��8Hก7�A�<�.���F���>���6<C�<C�<�.4/��Y������4I�
����2���
��ก��������ก�/d.5�F 

����2���
��ก����������F
�/d.5�F ���>��������Z4C����กc�6F�/�<�.����ก�ก����� 
 

1.1 ก��:5��0�5.-�0D�,  
  

�V��	��ก�ก��
�
��0I.�219 Hojiblanca ��
�>�	��ก<�กก�K,�
C-/V�;-������>>C-0
ก��
C�,�TV��
�AQK,�6C�6C, ��Di��5�:<�:6
- 2 ��/� 	>�6C
�:��0>:�w�A, -�:;���69;-���JT�5��
-�2�ก��P�, AOAC (2000) (=�;A�-ก ก) 
  

1.2 ก���ก.> 
 

�ก.>�	��ก�ก��
�
>C-05.-/V�
�
�0:�/���
 (40%, 60%, 80% �
� 100%) �
�    
:�/���
 (40%, 60%, 80% �
� 100%)�>0��C-�2�/�K>.>��
,<�ก-�2�P�, Japón-Luján et al. (2006) 
�
� Boudhrioua et al. (2009) �>0�V��	��ก�ก��
�
/�KAD��ก��:5��0�<�กPC� 1.1 <V��-� 1 ก�.� 
�ก.>>C-05.-/V�
�
�0�����5� 12.5 ��

�
�5� ��D
,��6
�>6�1�:6-�K0,P��> 50 ��

�
�5� �V�i�
����A��>C-0:;�JK�,����:�w�:�JT�:>�0-ก.�/�K;-��:�z-:	��9 4 ��� 2 ��/� <�ก�.T��V�i�:6-�K0,�6C
5ก5�ก��>C-0:;�JK�,6�1�:6-�K0,/�K;-��:�z-��	 11,000 rpm �176=B�� 4 �,4�:W
:W�0� ���  
30 ��/� �V����
�
�0�D-�����DP->��.	�����5��
��V��D-�ก�ก/�Ki>Ci��ก.>��ก;�.T, <�ก�.T���.	
�����5����
�
�0�D-���/.T,6�>��P->-.>�����5�P��> 25 ��

�
�5�>C-05.-/V�
�
�0/�K��C��
ก���ก.> :กz	��DP->������5BC��D:0J�ก�Pz,/�K�176=B�� -20 �,4�:W
:W�0� /V�ก���ก.>>C-05.-/V�

�
�0�0D�,
� 2 WTV� :IJK�5�-<��	�����7������ก�	
���
�ก/.T,6�> �����7������ก�	   


��-��0>9/.T,6�> �
�;17��	.5���ก��5C����กW�:>�.� 

 
1.3 ก��-�:;���69�����7������ก�	
���
�ก/.T,6�>   
 

5�-<��	�����7������ก�	
���
�ก/.T,6�>�>0-�2� total phenols assay /�K>.>��
,
<�ก-�2�P�, Boudhrioua et al. (2009) �>0��:�5����ก.> 0.1 ��

�
�5� 
,��6
�>/>
�, :5���TV�
ก
.K� 0.5 ��

�
�5� <�ก�.T�:5���

��-W���:;�/B 0.1 ��

�
�5� /�T,i-C��� 6 ��/� :5���W:>�0�
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;��9	�:�5;-��:PC�PC� 7% �����5� 1 ��

�
�5� �
��TV�ก
.K� 1 ��

�
�5� -�,i-C/�K�176=B��6C�,��� 
90 ��/� -.>;D�ก��>B>ก
J���,/�K 760 ����:�5�>C-0:;�JK�,�:�ก�/��
�5��:5��9 -�:;���69�����7
������ก�	
���
�ก/.T,6�>�5D
�����ก.>�0D�,
� 3 WTV� �V�;D�/�Ki>C��:���0	:/�0	ก.	ก��

��5�t��P�,�����5�t��ก�>�ก

�ก;-��:PC�PC� 20-100 ppm (=�;A�-ก ;1) ��0,��A
:�w�
�����7������ก�	
���
�ก/.T,6�> (��

�ก�.����B
P�,������5t��ก�>�ก

�ก���TV�6�.ก�6C,
P�,5.-�0D�, 100 ก�.�) 

 
1.4 ก��-�:;���69�����7������ก�	

��-��0>9/.T,6�>  
 

5�-<��	�����7

��-��0>9/.T,6�>�>0-�2�P�, Kim et al. (2003) �>0��:�5���
�ก.>�����5� 0.5 ��

�
�5�
,��6
�>/>
�, :5���TV�ก
.K� 2 ��

�
�5� �
�iW:>�0�i�i5�/9;-��
:PC�PC� 5% �����5� 0.15 ��

�
�5� �
C-/�T,i-C/�K�176=B��6C�,:�w�:-
� 5 ��/� <�ก�.T�:5����
B��:��0�
;
�i�>9;-��:PC�PC� 10% �����5� 0.15 ��

�
�5� 5.T,/�T,i-C 6 ��/��
C-:5���W:>�0�i�>��กiW>9
;-��:PC�PC� 1 ��
��9 �����5� 1 ��

�
�5� �
��TV�ก
.K� 1.2 ��

�
�5� -.>;D�ก��>B>ก
J���,/�K  
510 ����:�5�>C-0:;�JK�,�:�ก�/��
�5��:5��9 -�:;���69�����7������ก�	

��-��0>9
/.T,6�>�5D
�����ก.>�0D�,
� 3 WTV� �V�;D�/�Ki>C��:���0	:/�0	ก.	ก��
��5�t��P�,�����5�t�� 
;�:/;��;-��:PC�PC� 20- 100 ppm (=�;A�-ก ;2) ��0,��A
:�w������7������ก�	

��--
��0>9/.T,6�> (��

�ก�.����B
P�,�����5�t��;�:/;�����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) 

 
1.5 ก��-�:;���69;17��	.5���ก��5C����กW�:>�.�>C-0-�2� 2,2-Diphenyl-1-picrylhydrazyl 

(DPPH radical scavenging capacity)  
 

5�-<��	��	.5�ก��5C����1�B
����� DPPH �>0��C-�2�/�K>.>��
,<�ก-�2�P�, Singh et 
al. (2002) �>0�V�����ก.> 0.1 ��

�
�5� <�ก�.T�:5�����
�
�0 DPPH ;-��:PC�PC� 0.1 ��

���
��9 
�����5� 5 ��

�
�5� 5.T,/�T,i-C/�K�176=B��6C�,:�w�:-
� 20 ��/� -.>;D�ก��>B>ก
J���,/�K 517  
����:�5�>C-0:;�JK�,�:�ก�/��
�5��:5��9 -�:;���69��	.5�ก��5C����1�B
����� DPPH �5D
����
�ก.>�0D�,
� 3 WTV� �V�;D�/�Ki>C��:���0	:/�0	ก.	ก��
��5�t��P�,�����5�t��ก�>���;��9	�ก
;-��:PC�PC� 20- 100 ppm (=�;A�-ก ;3) ��0,��A
:�w���	.5�ก��5C����1�B
����� DPPH 
(��

�ก�.����B
P�,�����5�t��ก�>���;��9	�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) 
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2. ก��8Hก7�A�<�.����/�	0
����ก�ก�����4I�
����2���
��ก��������ก�/d.5�F 
����2
���
��ก����������F
�/d.5�F ���>��������Z4C����กc�6F�/� 

 
2.1 ก��:5��0�5.-�0D�,  

  
:5��0��	��ก�ก��
�
��0I.�219 Arbequina ��0I.�219 Hojiblanca ��0I.�219 

Manzanillo �
���0I.�219 Picual �	D,:�w� 2 �D-� �>0�D-�/�K 1 :5��0�5��-�2�ก��:5��0�5.-�0D�,��
PC� 1.1 �
��D-�/�K 2 �V�i���D/�K�176=B�� -20 �,4�:W
:W�0�PC��;J� <�ก�.T�<Q,�V�i�<1D���
i��5�:<�:6
-�
�/V��6C,>C-0:;�JK�,/V��6C,�		:0J�ก�Pz, 	>5.-�0D�,�6C,�6C
�:��0>:�w�A, :กz	
�.กL���U1,��
B��:��0�/�K�176=B�� -20 �,4�:W
:W�0� �V�i�-�:;���69;-���JT�5��-�2�ก��P�, 
AOAC (2000) (=�;A�-ก ก) 

  
2.2 ก���ก.> 

 
�V��	��ก�ก��
�
�5D
���0I.�219���D-�/�K 1 /�KAD��ก��:5��0�<�กPC� 2.1 <V��-�  

1 ก�.� �ก.>>C-05.-/V�
�
�0/�K:
J�ก<�กก��/>
�,/�K 1 ;J� 80% :�/���
 �����5� 12.5 ��

�
�5� 
��D
,��6
�>6�1�:6-�K0,P��> 50 ��

�
�5� �V�i�����A��>C-0:;�JK�,����:�w�:�JT�:>�0-ก.�/�K
;-��:�z-:	��9 4 ��� 2 ��/� <�ก�.T��V�i�:6-�K0,�6C5ก5�ก��>C-0:;�JK�,6�1�:6-�K0,/�K;-��:�z-��	 
11,000 rpm �176=B�� 4 �,4�:W
:W�0� ��� 30 ��/� �V����
�
�0�D-�����DP->��.	�����5��
�
�V��D-�ก�ก/�Ki>Ci��ก.>��ก;�.T, <�ก�.T���.	�����5����
�
�0�D-���/.T,6�>��P->-.>�����5�
P��> 25 ��

�
�5�>C-05.-/V�
�
�0 80% :�/���
 :กz	��DP->������5BC��D:0J�ก�Pz,/�K�176=B�� 
 -20 �,4�:W
:W�0� �ก.>�	��ก�ก��
�
�5D
���0I.�219�0D�,
� 2 WTV� :IJK�5�-<��	�����7
������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�;17��	.5���ก��5C��
��กW�:>�.� �D-��	��ก�ก��
�
�5D
���0I.�219���D-�/�K 2 /�KAD��ก��:5��0�<�กPC� 2.1 <��ก.>
>C-0-�2�ก���ก.>:�D�:>�0-ก.	�D-�/�K 1 :IJK��V���-�:;���69���>�
������7P�,������ก�	
���
�ก 
���>6
.ก���	��ก�ก��
�
>C-0:;�JK�,�;����/ก��
�P�,:6
-����U���B,  
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 2.3 ก��-�:;���69������ก�	
���
�ก/.T,6�> 
 

5�-<��	�����7������ก�	
���
�ก/.T,6�>:�D�:>�0-ก.	-�2���PC� 1.3 
 

2.4 ก��-�:;���69�����7������ก�	

��-��0>9/.T,6�> 
 

5�-<��	�����7������ก�	

��-��0>9/.T,6�>:�D�:>�0-ก.	-�2���PC� 1.4 
 

2.5 ก��-�:;���69;17��	.5���ก��5C����กW�:>�.�>C-0-�2� 2,2-Diphenyl-1-picrylhydrazyl 
(DPPH radical scavenging capacity) 
  

5�-<��	��	.5�ก��5C����1�B
����� DPPH :�D�:>�0-ก.	-�2���PC� 1.5  
 
 2.6 ก��-�:;���69���>�
������7P�,������ก�	
���
�ก���>6
.ก���	��ก�ก��
�

>C-0:;�JK�,�;����/ก��
�P�,:6
-����U���B, (High Performance Liquid Chromatography: 
HPLC) 

 
�V�5.-�0D�,����ก.>��-�:;���69���>�
������7P�,������ก�	
���
�ก/�K�����	

��ก�ก��
�
>C-0:;�JK�,�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,5�-<-.> Photodiode 
Array Detector WQK,���ก�	>C-0 Waters 717 plus autosampler, Waters 600 pumps �
� Waters 
996 photodiode array detector �>0;�
.��9/�K��C:�w�;�
.��9���> C-18 WQK,:�w���		 reverse phase 
��:�C�AD�4B�09ก
�,=�0��:/D�ก.	 3.9 ��

�:�5� ;-��0�-:/D�ก.	 150 ��

�:�5� �
���P��>:�z>
��1=�;:/D�ก.	 5 i��;�:�5� �����5�5.-�0D�,/�Kv�>:/D�ก.	 20 i��;�
�5� WQK,5.-�0D�,����ก.>5C�,
ก��,AD��5.-ก��,���>i�
�� (Nylon) P��> 0.45 i��;�:�5� �>0��-.|=�;:;
JK��/�K A :�w� 1% 
acetic acid���TV� �D-�-.|=�;:;
JK��/�K B :�w� acetonitrile ก��:;
JK��/�KP�,-.|=�;:;
JK��/�K:�w��		 
gradient elution ��>,>.,5���,/�K 3 �
����.5��ก��i6
:/D�ก.	 1 ��

�5�5D���/� WQK,>.>��
,��<�ก
-�2�P�, Japón-Luján et al. (2006) �V�6�.	ก��-�:;���69���>�
������7P�,��� oleuropein <�  
5�-<-.>/�K;-��0�-;
JK� 280 ����:�5� �D-�ก��-�:;���69���>�
������7P�,��� luteolin 7-

glucoside, luteolin 4′-glucoside �
� luteolin <�5�-<-.>/�K;-��0�-;
JK� 350 ����:�5� �>0��	1
���>������ก�	
���
�ก���>6
.ก>C-0�����5�t�� oleuropein, luteolin 7-glucoside,  
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luteolin 4′-glucoside �
� luteolin �
�;V��-7�����7������ก�	
���
�ก���>6
.ก<�กก��

��5�t�� (=�;A�-ก P) �
���0,��A
��6�D-0��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�P�,�	��ก�ก
��
�
 
 
4���.��@ 3 �.>�D-�-.|=�;:;
JK��/�K��ก��-�:;���69������ก�	
���
�ก>C-0:;�JK�, HPLC 
 

:-
� (��/�) -.|=�;:;
JK��/�K A (�C�0
�) -.|=�;:;
JK��/�K B (�C�0
�) 
0 85 15 
10 60 40 
25 25 75 

 
 �V�6�.	ก��0J�0.�A
ก��-�:;���69������ก�	
���
�ก���>6
.ก���	��ก�ก��
�
<�

��C-�2�ก�� spike �>0:5�����
�
�0��5�t�� oleuropein, luteolin 7-glucoside, luteolin 4′-
glucoside �
� luteolin /�K/��	;-��:PC�PC�
,������ก.>/�Ki>C<�ก�	��ก�ก��
�
���.5���D-�  
1 5D� 1 �
C-�V���-�:;���69>C-0:;�JK�, HPLC-DAD �>0IJT�/�K�5Cก��
P�,����ก.>/�Ki>C<�ก�	
��ก�ก��
�
/�K/V�ก�� spike <�:/D�ก.	IJT�/�K�5Cก��
P�,����ก.>/�Ki>C<�ก�	��ก�ก��
�
/�K:<J�<�,

, 1 :/D��-�ก.	IJT�/�K�5Cก��
P�,���
�
�0��5�t���5D
����>/�K/��	;-��:PC�PC�/�K:<J�<�,
, 
1 :/D�  
 

2.7 ก��-�:;���69���>P�,������ก�	
���
�ก���>6
.ก���	��ก�ก��
�
>C-0:;�JK�,
�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,����:�ก�/�:�5�� (HPLC/MS/MS) 
 

�V�6�.	ก����	1���>P�,������ก�	
���
�ก���>6
.ก<�/V�ก��:กz	�
�ก�.�P�,
������ก�	���>/�K 1 /�K retention time 10.7-11.4 �
�:กz	�
�ก�.�P�,������ก�	���>/�K 2 /�K 
retention time 13.8-14.2 WQK,:�w� retention time /�K;��	;
1�������ก�	�5D
����> :กz	�
�ก�.�
P�,������ก�	�5D
����><V��-� 20 ��	 �V��D-����
�
�0/�K:กz	i>Ci���:60�6C�6C,>C-0:;�JK�,
����:6-�K0,����>0��		�1EE�ก�4/�K�176=B��:��K�5C� 65 �,4�:W
:W�0� :�w�:-
� 10 ��/� <�ก�.T�
��.	�176=B��:�w� 55 �,4�:W
:W�0� :�w�:-
� 45 ��/� �>06�1�<V��-� 5 ��	 <�ก�.T��V���
�
�0
>C-0���
�
�0 1% acetic acid ���TV��
��V�i��.K���:/J��>C-0:;�JK�,�.K���:/J��>C-0��		;
JK�
:��0,:�w�:-
� 20 ��/� :P0D��6C:PC�ก.� ��.	�����5�>C-0���
�
�0 1% acetic acid ���TV��6Ci>C
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�����5��1>/C�0:�w� 1 ��

�
�5� �
�:กz	��P->�กC-���� ID�>C-0�ก¡�i��5�:<� :IJK��V�i��D,5�-< 
-�:;���69/�K6�D-0:;�JK�,�J�ก
�, ;7�-�/0�4��5�9 �6�-�/0�
.0�6�>
 WQK,<�/V�ก��-�:;���69>C-0
:;�JK�,�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,5�-<-.>����:�ก�/�:�5�� /�K>.>��
,
<�ก-�2�P�, Bouaziz et al. (2005) �>0��		���ก�	>C-0 :;�JK�, Agilent LC 1100 series,  
Binary pump, Auto sampler, Micro Degasser, Column compartment control �
� Diode Array 
Detector ;�
.��9/�K��C:�w�;�
.��9 Hypersil Gold ���> C-18 WQK,��:�C�AD�4B�09ก
�,=�0��:/D�ก.	  
4.6 ��

�:�5� ;-��0�-:/D�ก.	 150 ��

�:�5� �
���P��>:�z>��1=�;:/D�ก.	 3 i��;�:�5� �����5�
5.-�0D�,/�Kv�>:/D�ก.	 20 i��;�
�5� WQK,5.-�0D�,����ก.>5C�,ก��,AD��5.-ก��,���>i�
�� (Nylon) 
(Water, USA) P��> 0.45 i��;�:�5� �>0��-.|=�;:;
JK��/�K A :�w� 1% acetic acid���TV� �D-�   
-.|=�;:;
JK��/�K B :�w� acetonitrile ก��:;
JK��/�KP�,-.|=�;:;
JK��/�K:�w��		 gradient elution 
��>,>.,5���,/�K 3 �
����.5��ก��i6
:/D�ก.	 0.8 ��

�
�5�5D���/� �D-���		P�,:;�JK�,
����:�ก�/�:�5�� ��>,>.,5���,/�K 4  

 
4���.��@ 4 ��		P�,:;�JK�,����:�ก�/�:�5�� 
 

 
 
 
 

Bruker Daltonic: Esquire 3000+ Ion trap type mass analyzer 
Parameters set: 
 
 

Ion Source Type: Electro spray ionization (ESI) 
Capillary Voltage: 4000 V 
Nebulizer gas: 55 psi 
Dry gas: 10.0 L/min 
Dry temperature: 350OC 

Mass Analyzer (Ion trap) 
 
 

Scan mode: 5500 m/z/sec 
Ion Charge Control: 20000 
Ion Polarity: Positive 
Scan range: 100-1000 m/z 

Tandem Mass spectrometry (MS/MS) Fracmentation Amplitude: 0.70 
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2.8 ก��5�-<��	;D� recovery rate 
 

ก��5�-<��	;D� recovery rate P�,-�2�ก���ก.> �����U/V�i>C�>0�V�5.-�0D�, 
�	��ก�ก��
�
/�K/V��6C,�		:0J�ก�Pz,�
�	>
�:��0><V��-� 1 ก�.� ��:5�����
�
�0��5�t��    
�����<�� (naringin) ;-��:PC�PC� 1000 i��;�ก�.�5D���

�
�5� �����5� 5 ��

�
�5� �
C-�V���AD��
ก���ก.>:�D�:>�0-ก.	-�2���PC� 2.2  6
.,<�ก�.T��V�����ก.>/�Ki>Ci�-�:;���69>C-0:;�JK�, HPLC-DAD 
:�D�:>�0-ก.	-�2���PC� 2.6  :IJK�6�IJT�/�K�5Cก��
P�,���
�
�0��5�t�������<��/�Ki>C<��,6
.,AD��
ก���ก.>:���0	:/�0	ก.	IJT�/�K�5Cก��
P�,���
�
�0��5�t�������<��/�K/��	;-��:PC�PC�/�K
��D��� (=�;A�-ก ,) WQK,���B5�ก��;V��-7 >.,��T 

 
Recovery rate (%)  =  (ASE/AS) x 100 

 
�>0/�K AS  ;J� IJT�/�K�5Cก��
P�,���
�
�0��5�t�������<��/�K/��	;-��:PC�PC�/�K��D���  

ASE ;J� IJT�/�K�5Cก��
P�,���
�
�0��5�t�������<��/�Ki>C<��,6
.,AD��ก���ก.> 
 
3.  ก��8Hก7�A�<�.ก�����ก��A��4��4I�
����2���
��ก��������ก���>��������Z4C��
��กc�6F�/�������ก�ก����� 
  

3.1 ก��:5��0�5.-�0D�, 
 

�V�5.-�0D�,�	��ก�ก��
�
��0I.�219 Hojiblanca ��/V�ก������B�:�w�A
�5=.789��>V� 
�
���:P�0-�>0��C-�2�/�K>.>��
,<�ก-�2�P�,4���I� (2546) �>0��ก��A
�5��>V�/V��>0�V��	��ก�ก
��
�
��
�>�	��ก<�กก�K,�
C-/V�;-������>>C-0ก��
C�,�TV��
�AQK,�6C�6C,��/�K�D� �
C-�V���;.K-
�
��->��ก��/��C��>C-0�J�:�w�:-
� 30 ��/� <�ก�.T�6�.ก��5BC/�K;-	;1��176=B���
�;-���JT�/�K
�176=B�� 25, 35 �
� 45 �,4�:W
:W�0� :�w�:-
� 1, 2 �
� 3 �.K-��, �
C-�V�i��	�6C�6C,/�K�176=B�� 
95 �,4�:W
:W�0� :�w�:-
� 1 �.K-��,>C-0:;�JK�,�	
��C�� �D-���ก��A
�5��:P�0- <��V��	��ก�ก
��
�
��
�>�	��ก<�กก�K,�
C-/V�;-������>>C-0ก��
C�,�TV��
�AQK,�6C�6C,��/�K�D� <�ก�.T�
-ก��
�TV��C��:�w�:-
� 20 -���/� �
C-�V���;.K-�
��->��ก��/��C��>C-0�J�:�w�:-
� 30 ��/��
��V�i�
�	�6C�6C,/�K�176=B�� 95 �,4�:W
:W�0� :�w�:-
� 1 �.K-��,>C-0:;�JK�,�	
��C�� (=�;A�-ก v) �>0
���	��ก�ก��
�
/�Ki>C<�5C�,��;-���JT��C�0ก-D��C�0
� 5 
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 3.2 ก���ก.> 
 

�V���>V��	��ก�ก��
�
�
����	��ก�ก:P�0-��
�
/�K	>
�:��0><V��-� 1 ก�.� �ก.>
>C-05.-/V�
�
�0 80% :�/���
 �����5� 12.5 ��

�
�5� ��D
,��6
�>��D
,��6
�> 6�1�:6-�K0,
P��> 50 ��

�
�5� �V�i�����A��>C-0:;�JK�,����:�w�:�JT�:>�0-ก.�/�K;-��:�z-:	��9 4 ��� 2 ��/� 
<�ก�.T��V�i�:6-�K0,�6C5ก5�ก��>C-0:;�JK�,6�1�:6-�K0,/�K;-��:�z-��	 11,000 rpm �176=B��  
4 �,4�:W
:W�0� ��� 30 ��/� �V����
�
�0�D-�����DP->��.	�����5��
��V��D-�ก�ก/�Ki>Ci�
�ก.>��ก;�.T, <�ก�.T���.	�����5����
�
�0�D-���/.T,6�>��P->-.>�����5�P��> 25 ��

�
�5�
>C-05.-/V�
�
�0 80% :�/���
 :กz	��DP->������5BC��D:0J�ก�Pz,/�K�176=B�� -20 �,4�:W
:W�0�  
�ก.>���	��ก�ก��
�
�5D
����:=/�0D�,
� 2 WTV� :IJK�5�-<��	�����7������ก�	
���
�ก
/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�;17��	.5���ก��5C����กW�:>�.� �-�/.T,
-�:;���69���>�
������7P�,������ก�	
���
�ก���>6
.ก �>0:���0	:/�0	���	��ก�ก��
�

�5D
����:=/ก.	�	��ก�ก��
�
/�K0.,i�Di>CAD��ก��	-�ก��A
�5��   

 
3.3 ก��-�:;���69������ก�	
���
�ก/.T,6�> 

  
5�-<��	�����7������ก�	
���
�ก/.T,6�>:�D�:>�0-ก.	-�2���PC� 1.3 

 
3.4 ก��-�:;���69�����7������ก�	

��-��0>9/.T,6�> 
 

5�-<��	�����7������ก�	

��-��0>9/.T,6�>:�D�:>�0-ก.	-�2���PC� 1.4 
 

3.5 ก��-�:;���69;17��	.5���ก��5C����กW�:>�.�>C-0-�2� 2,2-Diphenyl-1-picrylhydrazyl 
(DPPH radical scavenging capacity) 
  

5�-<��	��	.5�ก��5C����1�B
����� DPPH :�D�:>�0-ก.	-�2���PC� 1.5  
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3.6 ก��-�:;���69���>�
������7P�,������ก�	
���
�ก���>6
.ก�����	��ก�ก     
��
�
>C-0:/;��;�;����/ก��
�P�,:6
-�		����U���B, 

 
-�:;���69���>�
������7P�,������ก�	
���
�ก���>6
.ก�����	��ก�ก��
�


:�D�:>�0-ก.	-�2���PC� 2.6 
 

4.  ก����6>���5
A���.�Z�4� 
  
 ก��4QกL�A
P�,���>�
�;-��:PC�PC�P�,5.-/V�
�
�05D������7������ก�	
���
�ก
/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�;-�������U5C����กW�:>�.� �
�
ก��4QกL�A
P�,��0I.�219�	��ก�ก��
�
5D������7������ก�	
���
�ก/.T,6�> �����7
������ก�	

��-��0>9/.T,6�> �
�;-�������U5C����กW�:>�.� �>0��Cก��-�,�A�ก��
/>
�,�		ก��/>
�,�		�1D��0D�,��	B�79 (Completely Randomized Design) �V�6�.	ก��
ก��4QกL�A
P�,ก��	-�ก��A
�5��>V�5D������7������ก�	
���
�ก�
�;-�������U5C��
��กW�:>�.��	��ก�ก��
�
��Cก��-�,�A�ก��/>
�,�		�
;/�:��0
 (Factorial Design) 
-�:;���69PC��B
/�,�U�5��>0��Cก��-�:;���69;-�������-� (Analysis of Variance) >C-0����ก��
�V�:�z<�B�/�,�U�5� :���0	:/�0	;-���5ก5D�,�0D�,���.0�V�;.E/�,�U�5�P�,;D�:v
�K0P�,�5D
�ก��
/>
�,>C-0-�2� Ducanss Multiple Range Test (DMRT) /�K��>.	;-��:�JK��.��C�0
� 95 
 
5.  �Z����@�Y�ก����D/� 
  
 6C�,�|�	.5�ก��=�;-���-�/0�4��5�9�
�:/;���
0�ก����6�� ;7��15��6ก���:กL5�
�6�-�/0�
.0:กL5�4��5�9 -�/0�:P5	�,:P� �
�6�D-0:;�JK�,�J�ก
�, ;7�-�/0�4��5�9 
�6�-�/0�
.0�6�>
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A������D��2
  
 

1.  A�ก��8Hก7�A�<�.���F���>���6<C�<C�<�.4/��Y������4I�
����2���
��ก��������ก
�/d.5�F 
����2��������F
�/d.5�F ���>��������Z4C����กc�6F�/�<�.����ก�ก����� 
  

 <�กก��4QกL������7������ก�	
���
�ก/.T,6�> ������ก�	

��-��0>9/.T,6�> �
�
;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, DPPH ���	
��ก�ก��
�
��0I.�219 Hojiblanca /�K�ก.>>C-05.-/V�
�
�0/�K5D�,ก.� ;J� 40% 60% 80% �
�100% 
:�/���
 �
� 40% 60% 80% �
� 100% :�/���
 I	-D� ����ก.> 80% :�/���
 �������7
������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�;-�������U5C��
��กW�:>�.���ก/�K�1> ��,
,�� ;J� ����ก.> 80% :�/���
 100% :�/���
6�J�:�/���
  
60% :�/���
6�J�:�/���
 40% :�/���
 �
� 40% :�/���
 5��
V�>.	 �>0����ก.> 80%           
:�/���
P�,�	��ก�ก��
�
��0I.�219 Hojiblanca �������7������ก�	
���
�ก/.T,6�>:/D�ก.	 
1,812.0±10.3 ��

�ก�.����B
P�,ก�>�ก

�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.� �����7
������ก�	

��-��0>9/.T,6�>:/D�ก.	 1,055.4±8.4 ��

�ก�.����B
P�,;�:/;�����TV�6�.ก�6C,
P�,5.-�0D�, 100 ก�.� �
�;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B

�����P�, DPPH :/D�ก.	 1,323.7±3.9 ��

�ก�.����B
P�,ก�>���;��9	�ก���TV�6�.ก�6C,P�,
5.-�0D�, 100 ก�.� >.,��>,��=�I/�K 7 �
�8 5��
V�>.	 �.K�;J� �.5���D-�P�,5.-/V�
�
�0�D-��
�
���>P�,5.-/V�
�
�0��A
�0D�,��ก5D������7������ก�	
���
�ก/.T,6�> ������ก�	         


��-��0>9/.T,6�> �
�;-�������U��ก��5C����1�B
�����P�, DPPH /.T,��T:�JK�,<�ก�.5���D-�
P�,5.-/V�
�
�0�D-���;-���.�I.�29ก.	�B��		P�,5.-UBก
�
�0 (solute form) ;-�������U��
ก��
�
�0P�,5.-UBก
�
�0 (solute solubility) ;-��6�J>P�,5.-ก
�, (media viscosity) �
�
���ก|ก��79P�,ก���I�D (diffusion phenomena) :�w�5C� �>0�TV�<������U
�
�0������ก�	
���/��09/�K��P.T-�B,�
����TV�6�.ก��:
ก1
5KV�i>C>� �D-�:�/���
:�w����
�
�0กQK,��P.T-<������U

�
�0������ก�	���/��09/�K���TV�6�.ก��:
ก1
�B,i>C>�ก-D� >.,�.T� :�JK�A���TV�ก.	:�/���
5.-/V�

�
�0 ��1=�;P�,�TV��
�:�/���
<�:ก�>��,/�,i

���U�5:6��K0-�V���6-D�,��1=�;P�,���/.T,
��, /V��6C;-��:�w�P.T-P�,:�/���
:I�K���กPQT� <Q,/V��6C;-�������U��ก��
�
�0�D-�/�K��P.T-��
������ก�	
���
�ก>�PQT� �
�ก��:ก�>��,0Q>:6��K0-/�,:;��P�,��:
ก1
i��>�:<���������ก�	 

���
�กก.	6�BD��กW�:<���:�/���
WQK,��;-���Pz,��,��ก <Q,�����U�ก.>������ก�	
���
�ก
i>C>�PQT� �5D:�JK�:5���TV����.5���D-�/�K��ก:ก��i�<��D,A
�6C;-��:�w�P.T-P�,���
�
�0�D-���;D�
��กPQT� ;-�������UP�,:�/���
��ก��
�
�0������ก�	
���
�ก���D-�/�Ki�D��P.T-<�
>5KV�
, 
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/V��6C�ก.>������ก�	
���
�กi>C�C�0
, >.,�.T� �.>�D-��
�;-��:�w�P.T-P�,5.-/V�
�
�0/�K
:
J�ก��C��ก���ก.><�5C�,��;-��:6�����ก.	���/�K5C�,ก���ก.> <Q,<������U�ก.>���/�K5C�,ก��
i>C�����7/�K�B, (�.�/-.u�9, 2551) ��ก<�ก��T /.T,:�/���
�
�:�/���
5D�,กz��;-�������U��
ก����C�,I.�2�i��>�:<�i>C>�/.T,;BD (strong hydrogen bonding) �5D:�JK�,<�ก��:
ก1
:�/���
��
P��>:
zก�
�:	�<Q,�����U��C�,I.�2�i��>�:<���6-D�,6�BDi�>��กW�
 (hydroxyl group; -OH) 
���5���P�,:�/���
��:
ก1
6�QK,ก.	��กW�:<���5��P�,:�/���
��ก��:
ก1
6�QK,i>C 
<Q,�D,A
�6C;-�������U��ก��
�
�0������ก�	
���
�ก
>
,:�JK�:/�0	ก.	:�/���
 (���<, 
2549)      
 

 
 
 
 
 
 
 
 
 
 
 
=����@ 7  �����7������ก�	
���
�ก/.T,6�>���	��ก�ก��
�
��0I.�219 Hojiblanca /�K�ก.>>C-0

5.-/V�
�
�0�
�;-��:PC�PC�/�K�5ก5D�,ก.� 
 
5���6540  5.-�.กL� A-D /�K�5ก5D�,ก.�P�,5.-/V�
�
�0:�/���
/�K;-��:PC�PC�5D�,x ��>,UQ,

;-���5ก5D�,ก.��0D�,���.0�V�;.E/�,�U�5� (p≤0.05) 
5.-�.กL� a-d /�K�5ก5D�,ก.�P�,5.-/V�
�
�0:�/���
/�K;-��:PC�PC�5D�,x ��>,UQ,;-��

�5ก5D�,ก.��0D�,���.0�V�;.E/�,�U�5� (p≤0.05)  
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=����@ 8  �����7������ก�	

��-��0>9/.T,6�> (ก) �
�;-�������U5C����กW�:>�.�>C-0ก��

-.>;-�������U��ก��5C����1�B
�����P�, DPPH (P) ���	��ก�ก��
�
��0I.�219 
Hojiblanca /�K�ก.>>C-05.-/V�
�
�0�
�;-��:PC�PC�/�K�5ก5D�,ก.� 

 
5���6540  5.-�.กL� A-D /�K�5ก5D�,ก.�P�,5.-/V�
�
�0:�/���
/�K;-��:PC�PC�5D�,x ��>,UQ,

;-���5ก5D�,ก.��0D�,���.0�V�;.E/�,�U�5� (p≤0.05) 
5.-�.กL� a-d /�K�5ก5D�,ก.�P�,5.-/V�
�
�0:�/���
/�K;-��:PC�PC�5D�,x ��>,UQ,;-��

�5ก5D�,ก.��0D�,���.0�V�;.E/�,�U�5� (p≤0.05)  
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 A
ก��/>
�,PC�,5C���>;
C�,ก.	A
,��-�<.0P�, Mylonaki et al. (2008) /�KI	-D�          
ก���ก.>�	��ก�ก��
�
>C-0 60% :�/���
�������7������ก�	
���
�ก/.T,6�>�
���
;-�������U��ก��5C����1�B
�����P�, DPPH ��กก-D�ก���ก.>>C-0 40% :�/���
 �
� 
50%   :�/���
 5��
V�>.	 /.T,��T��<:�JK�,<�ก������ก�	
���
�ก���	��ก�ก��
�
�D-��6ED 
��;17��	.5���ก��
�
�0��5.-/V�
�
�0���/��09/�K;D��PC�,��P.T-i>C <Q,/V��6C������ก�	
���
�ก

�
�0��:�/���
WQK,:�w����
�
�0��ก
1D���
ก���
9/�K����:
ก1
�.T�5��6
.กก��
�
�0ก.�i>C 
(like dissolves like) <Q,��;-��:6�����/�K<������U�ก.>�����ก��i>C��ก/�K�1> �
�<�ก
ก��4QกL�P�, Benavente-Garcia et al. (2000) I	-D� ������ก�	
���
�ก���	��ก�ก��
�
/�K�0BD
��ก
1D�P�,

��-��0>9��;-�������U��ก��5C�������1�B
�����i>C  :�JK�,<�ก�����ก
1D���T��
�;�,��C�,6
.กP�, o-dihydroxy (catechol) /�K�0BD�� B-ring :�D� rutin, catechin �
� luteolin WQK,/V�
�6C aroxyl radicals ��;-��:�U�0�=�I��ก0�K,PQT� ก
1D�P�, 3- �
� 5-hydroxyl /�K����� 6�J�ก
1D� 
glycosylate :�D� catechin �
� rutin :�w�ก
1D�/�K��;-�������U��ก��5C����กW�:>�.���ก/�K�1>�
�
�����U>B>ก
J������1�B
�����i>C>�/�K�1> �D-�ก
1D�P�, 2,3-double bond /�K���ก�	>C-06�BD

�,ก9�.� 4-oxo :�D� rutin �
�luteolin <���A
5D�ก��:ก�>ก��:;
JK��/�KP�,��:
zก5�����6-D�, A-ring 
�
� B-ring P�,�����ก
1D�

��-��0>9 ��ก<�ก��T 0.,��A
ก��4QกL�/�KI	-D� :�/���
:�w�5.-/V�

�
�0/�K�������/2�=�I>�/�K�1>��ก���ก.>���/�K��A
5D������7������ก�	
���
�ก/.T,6�> 
������ก�	

��-��0>9/.T,6�> �
�;-�������U��ก��5C����1�B
�����P�, DPPH ���	P�,
������ (Jung et al., 2006) �	P�,�5��:	��9��K (Arbutus unedo L.) (Oliveira et al., 2009) �	�
�
��กP�, Hieracium pilosella L. (Stanojevic et al., 2009) �
��	P�,��,�C���
� (Tinospora 
cordifolia Miers.) (Premanath and Lakshmidevi, 2010) �>0�����U�ก.>������ก�	
���
�กi>C
��กก-D�:�/���
�
��TV� �
�<�กก��4QกL�P�, Maisuthisakul (2008) I	-D� �	I
B (Piper betel 
Linn.) /�K�ก.>>C-0:�/���
�������7������ก�	
���
�ก/.T,6�>�
�;-�������U��ก��5C��
��1�B
�����P�, DPPH ��กก-D�ก���ก.>>C-0:�/���
>C-0:�D�ก.� 
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2.  A�ก��8Hก7����	���<�.����/�	0
4I����
��ก��������ก���>��������Z4C����กc�6F�/���
����ก�ก����� 

 
<�กก��4QกL��	��ก�ก��
�
/.T, 4 ��0I.�219/�K�ก.>>C-0 80% :�/���
 I	-D� ��0I.�219 

Hojiblanca �������7������ก�	
���
�ก/.T,6�>  ������ก�	

��-��0>9/.T,6�> �
�
;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, DPPH  ��ก
/�K�1> �>0�������7������ก�	
���
�ก/.T,6�>:/D�ก.	 1,805.9±22.0 ��

�ก�.����B
P�,ก�>  
�ก

�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�  �����7P�,������ก�	

��-��0>9/.T,6�>:/D�ก.	  
1,072.6±15.9 ��

�ก�.����B
P�,;�:/;�����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.� �
�;-�������U
5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, DPPH :/D�ก.	 1,337.8±16.0 
��

�ก�.����B
P�,ก�>���;��9	�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.� �D-���0I.�219/�K�������7
������ก�	
���
�ก/.T,6�> ������ก�	

��-��0>9/.T,6�> �
�;-�������U��ก��5C��
��กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, DPPH ��,
,��;J� ��0I.�219 
Arbequina, ��0I.�219 Manzanillo �
���0I.�219 Picual 5��
V�>.	 >.,��>,��=�I/�K 9 �
� 10 
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=����@ 9  �����7������ก�	
���
�ก/.T,6�>/�K�ก.>>C-05.-/V�
�
�0 80% :�/���
P�, 

�	��ก�ก��
�
 4 ��0I.�219 
 
5���6540  5.-�.กL� a-d /�K�5ก5D�,ก.����5D
���0I.�219 ��>,UQ,;-���5ก5D�,ก.��0D�,���.0�V�;.E

/�,�U�5� (p≤0.05) 
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=����@ 10  �����7������ก�	

��-��0>9/.T,6�> (ก) �
�;-�������U5C����กW�:>�.�>C-0

ก��-.>;-�������U��ก��5C����1�B
�����P�, DPPH (P) /�K�ก.>>C-05.-/V�
�
�0 80% 
:�/���
P�,�	��ก�ก��
�
 4 ��0I.�219 

 
5���6540  5.-�.กL� a-d /�K�5ก5D�,ก.����5D
���0I.�219 ��>,UQ,;-���5ก5D�,ก.��0D�,���.0�V�;.E

/�,�U�5� (p≤0.05) 
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/.T,��Tก��/�K;-���5ก5D�,/�,��0I.�219��A
5D������7������ก�	
���
�ก/.T,6�> 
������ก�	

��-��0>9/.T,6�> �
�;-�������U��ก��5C����กW�:>�.�>C-0ก��-.>
;-�������U��ก��5C����1�B
�����P�, DPPH ��>;
C�,ก.	A
ก��4QกL�P�, Papoti and 
Tsimidou (2009) /�KI	-D��	��ก�ก��
�
/.T, 12 ��0I.�219 (Picual, Kothreiki, Tsounati, Megaritiki, 
Adramatiani, Kolovi, Amfissis, Chondrolia Ch., Vassilikada, Koroneiki, Kalamon �
� Frantoi)  
�������7������ก�	
���
�ก/.T,6�>�
�;-�������U��ก��5C����1�B
�����P�, DPPH 
�5ก5D�,ก.� �>0I	�����7������ก�	
���
�ก/.T,6�>�����7 61-29 ��

�ก�.����B
P�, 
oleuropein ���TV�6�.ก�6C,P�,5.-�0D�, 1 ก�.�  WQK,��0I.�219 Picual �������7������ก�	
���
�ก
/.T,6�>��ก/�K�1> �D-���0I.�219 Adramatiani ��;-�������U��ก��5C����1�B
�����P�, DPPH 
��ก/�K�1> �
�:�JK�4QกL������7������ก�	

��-��0>9/.T,6�>P�,��0I.�219 Chondrolia Ch. 
�
���0I.�219 Koroneiki I	-D� ��0I.�219 Chondrolia Ch. �������7������ก�	

��-��0>9
/.T,6�>��กก-D���0I.�219 Koroneiki 5D������� 2010 <�กก��4QกL�P�, Goulas et al. I	-D����
�ก.><�ก�	��ก�ก��
�
�5D
���0I.�219�������7������ก�	

��-��0>9/.T,6�>�
�
;-�������U��ก��5C����1�B
�����P�, DPPH �5ก5D�,ก.� �>0��0I.�219 Amfissis �������7
������ก�	

��-��0>9/.T,6�>��ก/�K�1> �
���0I.�219 Vassilikada ��;-�������U��ก��5C��
��1�B
�����P�, DPPH ��ก/�K�1> ��ก<�ก��T0.,��A
ก��4QกL�/�KI	-D�;-���5ก5D�,/�,��0I.�219��
A
5D������7������ก�	
���
�ก/.T,6�>�
�;-�������U��ก��5C����1�B
�����P�, DPPH 
���	A.ก:	�T0�6ED (Portulaca oleracea) 6 ��0I.�219 (Lim and Quah, 2007) �	-�
�./ 6 ��0I.�219 
(Pereira et al., 2007) �
��	�.�:/4/.T, 116 ��0I.�219 (Xu et al., 2010) 

 
 :�JK�4QกL����>������ก�	
���
�ก���>6
.ก/�KI	���	��ก�ก��
�
>C-0:;�JK�, 

�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,5�-<-.> Photodiode Array I	-D� ����� 
���ก�	
���
�ก���>6
.ก/�KI	���	��ก�ก��
�
 ;J� ��� oleuropein WQK,5�-<-.>/�K;-��0�-;
JK� 
280 ����:�5� ��� luteolin 7-glucoside ������ก�	
���
�ก���>/�K 1 �
�������ก�	
���
�ก 
���>/�K 2 WQK,5�-<-.>/�K;-��0�-;
JK� 350 ����:�5� >.,��>,��=�I/�K 11 �>0�����U0J�0.����>
P�,��� oleuropein �
� luteolin 7-glucoside /�KI	i>C>C-0-�2�ก�� spike �D-�������ก�	
���
�ก 
���>/�K 1 �
�������ก�	
���
�ก���>/�K 2 5�-<��	ก��0J�0.����>P�,���>C-0ก��6��.5���D-�
P�,�-
5D����<1>C-0:;�JK�,�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,����:�ก�/�- 
:�5���
�-�2�ก�� spike  
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 :�JK�4QกL�ก��-�:;���69������ก�	
���
�ก/�KI	���	��ก�ก��
�
>C-0:;�JK�, 
�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,����:�ก�/�:�5�� I	-D� ����:�ก5�.�P�,
��� ���ก�	
���
�ก���>/�K 1 �
�������ก�	
���
�ก���>/�K 2 ���	��ก�ก��
�
 ���.5���D-�
P�,�-
5D����<1P�,������ก�	
���
�ก���>/�K 1 �
�������ก�	
���
�ก���>/�K 2 ;J� 449.1 

�
� 287.0 5��
V�>.	 WQK,�����U��	1i>C-D� ������ก�	
���
�ก���>/�K 1 ;J� luteolin 4′-glucoside 
�
�������ก�	
���
�ก���>/�K 2 ;J� luteolin >.,��>,��=�I/�K 12 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
=����@ 11  �;����/�ก��P�,������ก�	
���
�ก���>6
.ก���	��ก�ก��
�
WQK,-�:;���69>C-0

:/;��; HPLC-DAD /�K;-��0�-;
JK� 280 ����:�5� (ก) �
� 350 ����:�5� (P) 
 
  
 

(ก) 

oleuropein 

1 

2 
(P) 

luteolin 7-glucoside 
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=����@ 12  ����:�ก5�.�P�,������ก�	
���
�ก���>/�K 1 (ก) �
�������ก�	
���
�ก���>/�K 2 

(P) ���	��ก�ก��
�
  
 

�D-�ก��6������7P�,��� oleuropein, luteolin 7-glucoside, luteolin 4′-glucoside �
� 
luteolin �����U;V��-7i>C<�ก�����5�t��P�,�5D
����/�K�����U-�:;���69i>C>C-0:;�JK�, 
�;����/ก��
�P�,:6
-����U���B,�D-�ก.	:;�JK�,5�-<-.> Photodiode Array �>0��� 

oleuropein luteolin 7-glucoside luteolin 4′-glucoside �
� luteolin ���	��ก�ก��
�
<���
.กL7�
�:�ก5�.�/�K�5ก5D�,ก.��
�����5D
����><���
.กL7��:�ก5�.�:vI��P�,����.T�x 
WQK,:���0	:/�0	i>Cก.	�:�ก5�.�P�,�����5�t���5D
����> >.,��>,��=�I/�K 13  

 
 
 
 
 

 

(ก) 

(P) 
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         (ก)          (P)                                                     
 

=����@ 13  �:�ก5�.�P�,��� luteolin 7-glucoside, luteolin 4′-glucoside, oleuropein �
� luteolin 
���	��ก�ก��
�
 (ก) �
��:�ก5�.�P�,�����5�t�� luteolin 7-glucoside, luteolin 

4′-glucoside, oleuropein �
� luteolin (P) 
 
 
 

luteolin  

luteolin 4′-glucoside luteolin 4′-glucoside 

luteolin  

oleuropein  oleuropein  

luteolin 7-glucoside luteolin 7-glucoside 
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<�กA
ก��/>
�,PC�,5C���>;
C�,ก.	A
,��-�<.0P�, Meirinhos et al. (2005) /�KI	-D�  
�	��ก�ก��
�
 18 ��0I.�219/�K:<��E:5�	�5�����51:ก�WQK,-�:;���69>C-0:;�JK�,�;����/ก��
�
P�,:6
-����U���B,�����U��	1���>�
������7P�,������ก�	

��-��0>95D�,x i>C 

8 ���> ;J� luteolin 7,4′-O-diglucoside luteolin 7-O-glucoside rutin apigenin 7-O-rutinoside 

luteolin 4′-O-glucoside luteolin apigenin �
� diosmetin �>0I	 luteolin 4′-O-glucoside :�w�
������ก�	6
.ก���	��ก�ก��
�
 ��,
,��;J� luteolin 7-O-glucoside �
�<�กก��4QกL�P�, 
Pereira et al. (2007) I	������ก�	
���
�ก 7 ���>���	��ก�ก��
�
 ;J�  caffeic acid, 

verbascoside, oleuropein, luteolin 7-O-glucoside rutin apigenin 7-O-glucoside �
� luteolin 4′-O-
glucoside P7�/�K Malik and Bradford (2008) I	-D� ���	��ก�ก��
�
����� oleuropein, 

verbascoside, luteolin 7-O-glucoside �
� luteolin 4′-O-glucoside �
�����:>�0-ก.� Mylonaki et 
al. 0.,I	-D� ���	��ก�ก��
�
�����IyกL:;���V�;.E5D�,x :�D� luteolin glycoside, oleuropein, 
rutin �
� apigenin �D-����� 2009 <�กก��4QกL�P�, Papoti and Tsimidou I	-D� ����ก.><�ก�	

��ก�ก   ��
�
I	��� hydroxytyrosol luteolin 7-O-glucoside verbascoside luteolin 4′-O-
glucoside oleuropein �
� luteolin 5D������� 2010 <�กก��4QกL�P�, Goulas et al. I	-D����	
��ก�ก��
�
����� hydroxytyrosol glucoside hydroxytyrosol verbascoside luteolin 7-O-glucoside 

luteolin 4′-O-glucoside oleuropein oleuropein derivative �
� luteolin �
�����:>�0-ก.� Fu et al. 
0.,��0,��-D�����ก.><�ก�	��ก�ก��
�
�����/�K�V�;.E5D�,x i>C�กD  rutin quercetin 
dihydroquercetin apigenin apigenin 7-O-glucoside chrysoeriol 7-O-glucoside �
� luteolin 
glucosides /�K�� 2 i��W:���9;J� luteolin 7-O-glucoside /�K<�UBก����ก��กD���
C-<Q,;D�0����� 
luteolin 4′-O-glucoside 5����ก�� ��ก<�ก��T���� 2012 <�กก��4QกL�P�, Kontogianni and 

Gerothanassis 0.,I	-D�����ก.><�ก�	��ก�ก��
�
����� oleuropein luteolin 4′-O-glucoside 
luteolin 7-O-glucoside luteolin �
� hydroxytyrosol /�K�������7:/D�ก.	 92.5, 70.6, 67.8, 53.5 �
� 
18.3 ��

�ก�.�5D�ก�.�P�,����ก.> 5��
V�>.	  
 

:�JK�4QกL������7������ก�	
���
�ก���>6
.ก���	��ก�ก��
�
 4 ��0I.�219 
(Arbequina, Hojiblanca, Manzanillo �
� Picual) /�K�ก.>>C-0 80% :�/���
 I	-D� /.T, 4 ��0I.�219
�������7������ก�	
���
�ก���>6
.ก/�K�����U��	1i>C-D�:�w���� oleuropein luteolin 7-

glucoside luteolin 4′-glucoside �
� luteolin >.,��>,��=�I/�K 14 �
� 15 
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=����@ 14  �;����/�ก��P�, oleuropein ���	��ก�ก��
�
��0I.�219 Arbequina (ก) ��0I.�219 

Hojiblanca (P) ��0I.�219 Manzanillo (;) �
���0I.�219 Picual (,)  
 
 

(ก) 

(;) 

(,) 

(P) 

oleuropein 

oleuropein 

oleuropein 

oleuropein 
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=����@ 15  �;����/�ก��P�,������ก�	
���
�ก���>6
.ก���	��ก�ก��
�
��0I.�219 

Hojiblanca (ก) ��0I.�219 Arbequina (P) ��0I.�219 Manzanillo (;) �
���0I.�219      

Picual (,) (1: luteolin 7-glucoside; 2: luteolin 4′-glucoside; 3: luteolin) 
 
 
 

(ก) 

(P) 

(;) 

(,) 

1 
2 

3 

1 
2 

3 
1 

2 

3 

1 
2 
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<�กก��4QกL������7������ก�	
���
�ก���>6
.ก���	��ก�ก��
�
 4 ��0I.�219/�K�ก.>
>C-0 80% :�/���
 I	-D� /.T, 4 ��0I.�219�������7������ก�	
���
�ก���>6
.ก�5ก5D�,ก.� �>0
��0I.�219 Manzanillo �������7��� oleuropein ��ก/�K�1> (3,709.3±105.6 ��

�ก�.�5D��TV�6�.ก�6C, 
100 ก�.�) ��,
,��;J� ��0I.�219 Hojiblanca ��0I.�219 Arbequina �
���0I.�219 Picual 5��
V�>.	 

(=�I/�K 16) ��ก/.T,��0I.�219 Manzanillo 0.,�������7��� luteolin 4′-glucoside ��ก/�K�1>(230.3±5.0 
��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�) ��,
,��;J� ��0I.�219 Arbequina ��0I.�219 Hojiblanca �
�
��0I.�219 Picual 5��
V�>.	 P7�/�K��0I.�219 Manzanillo �
� Arbequina �������7��� luteolin 7-
glucoside ��ก/�K�1> (219.6±7.7 �
� 210.0±1.9 ��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�) ��,
,��;J� 
��0I.�219 Hojiblanca �
���0I.�219 Picual 5��
V�>.	 (=�I/�K 17) �D-���0I.�219/�KI	-D��������7
��� luteolin ��ก/�K�1> ;J� ��0I.�219 Arbequina (98.4±1.4 ��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�) 
��,
,��;J� ��0I.�219 Picual ��0I.�219 Hojiblanca �
���0I.�219 Manzanillo (=�I/�K 18)  
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=����@ 16  �����7��� oleuropein ���	��ก�ก��
�
 4 ��0I.�219  
 
5���6540 5.-�.กL� a-d /�K�5ก5D�,ก.����5D
���0I.�219 ��>,UQ,;-���5ก5D�,ก.��0D�,���.0�V�;.E

/�,�U�5� (p≤0.05) 
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=����@ 17  �����7��� luteolin 4′-glucoside (ก) �
� luteolin 7-glucoside (P)���	��ก�ก��
�
   
4 ��0I.�219  

 
5���6540 5.-�.กL� a-d /�K�5ก5D�,ก.����5D
���0I.�219 ��>,UQ,;-���5ก5D�,ก.��0D�,���.0�V�;.E

/�,�U�5� (p≤0.05) 
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=����@ 18  �����7��� luteolin ���	��ก�ก��
�
 4 ��0I.�219  
 
5���6540 5.-�.กL� a-d /�K�5ก5D�,ก.����5D
���0I.�219 ��>,UQ,;-���5ก5D�,ก.��0D�,���.0�V�;.E

/�,�U�5� (p≤0.05) 
 

<�กA
ก��/>
�,PC�,5C���>;
C�,ก.	A
,��-�<.0P�, Briante et al. (2002) I	-D� �	
��ก�ก��
�
 9 ��0I.�219 (Moraiolo, N3 (Don Carlo), N2, Coratina, Nociara, Frantoio, I-77, 
Kalamata �
� Leccino) /�K:<��E:5�	�5����5�
��������7P�,��� oleuropein /�K�5ก5D�,ก.����5D
�
��0I.�219 �>0��0I.�219 Moraiolo �������7P�,��� oleuropein ��ก/�K�1> �
�<�กA
ก��4QกL�P�, 
Meirinhos et al. (2005) 0.,I	-D� �	��ก�ก��
�
 18 ��0I.�219 (Bical, Cordovesa, Madural, 
Verdeal Transmontana, Borrenta, Redondal, Borreira, Madural Fina, Madural Negra, Roupuda, 
Santulhana, Cobrancosa, Lentisca, Cornicabra, Negrinha do Freixo, Bical de Castelo Branco, 
Cordovil de Castelo Branco �
� Galega) /�K:<��E:5�	�5��=B��=�;5D�,x P�,���51:ก��.T���

�����7P�,������ก�	

��-��0>9 (luteolin 7,4′-O-diglucoside, luteolin 7-O-glucoside, rutin, 

apigenin 7-O-rutinoside, apigenin 7-O-glycoside, luteolin 4′-O-glucoside, luteolin, apigenin �
� 
diosmetin) /�K�5ก5D�,ก.� 5D������� 2011 <�กA
ก��4QกL�P�, Ansari et al. I	-D� �	��ก�ก 
��
�
��0I.�2195D�,x 8 ��0I.�219 (Shiraz, Kerman, Behshahr, Roodbar, Paveh, Amol, Kermanshah 
�
� Sarpol-e-Zahab) /�K:กz	<�กIJT�/�K/�K�5ก5D�,ก.�/�,5���5C�
�:6�J�P�,���:/4��6�D�� ��
�����7P�,��� oleuropein /�K�5ก5D�,ก.����5D
���0I.�219 �>0I	�����7P�,��� oleuropein 
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�����7 6-13 ��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.� WQK,��0I.�219 Shiraz �������7P�,��� oleuropein 
��ก/�K�1> �
�<�กก��4QกL�P�, Scognamiglio et al. (2012) 0.,I	-D� �	��ก�ก��
�
  6 ��0I.�219 
(Frantoio, Pisciottana, Salella, Biancolilla, Rotondella �
� FS-17) /�K:<��E:5�	�5����5�
���
�����7����I
�
���
/�K�5ก5D�,ก.����5D
���0I.�219 ;J� ��0I.�219 Frantoio �������7��� luteolin 

7-O-glucoside ��ก/�K�1> ��0I.�219 Biancolilla �������7��� luteolin 4′-O-glucoside ��ก/�K�1> 
�D-���0I.�219 Pisciottana �������7��� luteolin ��ก/�K�1> �
�<�กก��4QกL�P�, Malik and 
Bradford (2006) I	-D� ��� oleuropein <�:I�K�PQT��0D�,�->:�z-��:ก��5.-:��0/�KI�C��<�A��I.�219
�5D<�;D�0x 
>
,�0D�,�.>:<���A
�1กP�,��ก�ก��
�
 �D-����	��ก�ก��
�
<��������7��� 
oleuropein ��ก���	�D���
�<�;D�0x 
>
,���	�กD:5z�/�K ��ก<�ก��T ���� 2011 <�กA

ก��4QกL�P�, Pandino et al. 0.,I	-D� �	��5���ก/�K�5ก5D�,ก.��5D
���0I.�219�����ก
1D�

��-�
:�w�������ก�	6
.ก/�K�5ก5D�,ก.�>C-0 i>C�กD luteolin, luteolin derivatives, apigenin �
� 
apigenin derivatives 
 
3.  A�ก��8Hก7�ก�����ก��A��4��4I����
��ก��������ก���>��������Z4C����กc�6F�/���
����ก�ก����� 

 
<�กก��4QกL�ก��	-�ก��A
�5��>V��	��ก�ก��
�
I	-D� ����6-D�,P.T�5��ก��6�.ก

P�,ก��A
�5��>V��	��ก�ก��
�
��ก��:�
�K0���
,�����7P�,������ก�	
���
�ก/.T,6�> 
������ก�	

��-��0>9/.T,6�> �
�;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��
ก��5C����1�B
�����P�, DPPH �>0P.T�5��ก��6�.ก<���C�176=B���
���0�:-
��5ก5D�,ก.� ;J� 
�176=B�� 25, 35 �
� 45 �,4�:W
:W�0� :�w�:-
���� 1, 2 �
� 3 �.K-��, WQK,I	-D� ��>V��	��ก�ก 
��
�
/�K6�.ก/�K�176=B�� 35 �,4�:W
:W�0� ��� 1 �.K-��,�������7������ก�	
���
�ก/.T,6�>��ก
/�K�1> (7397.8±2.0 ��

�ก�.����B
P�,ก�>�ก

�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) 
������ก�	

��-��0>9/.T,6�>��ก/�K�1> (9164.3±125.4 ��

�ก�.����B
P�,;�:/;�����TV�6�.ก
�6C,P�,5.-�0D�, 100 ก�.�) �
�;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C��
��1�B
�����P�, DPPH ��ก/�K�1> (5216.7±180.2 ��

�ก�.����B
P�,ก�>���;��9	�ก���TV�6�.ก
�6C,P�,5.-�0D�, 100 ก�.�) >.,��>,��=�I/�K 19 �
�5���,=�;A�-ก/�K ;1-;3 
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=����@ 19  �����7������ก�	
���
�ก/.T,6�> (ก) ������ก�	

��-��0>9/.T,6�> (P) �
�

;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, 
DPPH (;) P�,��>V��	��ก�ก��
�
/�K6�.ก�176=B���
���0�:-
�5D�,ก.� 
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<�กก��	-�ก��A
�5��>V��	��ก�ก��
�
��P.T�5��ก��6�.ก/�K��C�176=B���
���0�:-
�
�5ก5D�,ก.� ��A
/V��6C�����7P�,������ก�	
���
�ก/.T,6�> ������ก�	

��-��0>9/.T,6�> 
�
�;-�������U��ก��5C����1�B
�����P�, DPPH :I�K�PQT��
�
>
,�5ก5D�,ก.� :�JK�,<�กก��
:I�K��176=B��<��D,A
5D�ก��/V�,��P�,:��iW�9 :�JK�:I�K��176=B���6C�B,PQT���5����ก<�/V��6C
�.5��:�z-P�,�|�ก���0�:I�K�PQT�:I�����ก��:I�K�;-��:PC�PC�P�,���/�K:�
�K0��=�I �5DUC�:I�K��176=B��
�6C�B,PQT�i���ก<�/V��6C:��iW�9:��0�=�I2�����5�i� �>0/.K-i� :��iW�9<����176=B��/�K:6�����
ก.	ก��/V��|�ก���0�WQK,�0BD��6-D�, 30-40 �,4�:W
:W�0� UC��176=B���B,PQT�:�w� 45-50 �,4�:W
:W�0� 
:��iW�9<�:��0�=�I2�����5��
�i�D�����U/V�,��i>C /V��6Cก�<ก���ก��/V�,��P�,:��iW�9

>
,6�J��BE:��0ก��/V�,��i� �5D�0D�,i�กz5��ก��/V�,��P�,:��iW�90.,PQT��0BDก.	��0�:-
���ก
>C-0 �>0ก����C�176=B���B,<���C��0:-
��.T� �D-�ก����C�176=B��5KV�<���C��0:-
����PQT� (I.���, 
2543; /�,, 2522) ��ก<�ก��T ��ก��	-�ก��A
�5��>V�0.,��P.T�5��ก��;.K-�-> �
�ก��/V��6C, WQK,
P.T�5��ก��;.K-�->��A
/V��6CA�.,:W

9v�กP�>��กPQT��
�:ก�>ก��:�
�K0���
,/.T,<�ก�|�ก���0�/�,
:;���
�:��iW�9 <Q,/V��6C;-�������U��ก��5C����กW�:>�.���กPQT� WQK,ก��:�
�K0���
,>.,ก
D�-
PQT��0BDก.	���>�
�;-�������U��ก��5C����กW�:>�.� �-�/.T,���>�
������7:��iW�95D�,x :�D� 
polyphenol oxidase /�K:�w��,;9���ก�	��IJ��5D
����> (-��I.�09 �
��=>
, 2549) �D-�P.T�5��
ก��/V��6C,�.T�:�w���ก6�QK,P.T�5��/�K��ก���6C;-���C�� �>0;-���C��<�/V��6C:ก�>ก
�K���/�K
5C�,ก�� /V��6C:ก�>A
�5=.789�6�D/�K����	.5���ก��/V�
�0��1�B
����� �
�<�กA
P�,ก��:�D,
�|�ก���0�ก��:ก�>���TV�5�
/�K/V��6C:ก�>���5.-ก
�, (intermediates) 6
�0���>/�K����	.5���ก��5C��
��1�B
����� (Morales and Jimenez-Perez, 2001) �
�<�กก��4QกL�P�, Cheigh et al. (1995) /�K
4QกL�;17��	.5�P�,���5.-ก
�,/�K:ก�><�ก�|�ก���0�ก��:ก�>���TV�5�
�����
�
�0/�K��;�:/;��:�w�
�,;9���ก�	 I	-D� ���5.-ก
�,:6
D���T����	.5�:�w����5C����1�B
����� >.,�.T� ��	.5���ก��5C��
��1�B
�����P�,5.-�0D�,/�KAD��ก���6C;-���C����<i�D��D���IyกL:;��/�K:�w��,;9���ก�	��IJ�
�5D:�w���	.5�P�,������ก�	/�K:ก�>����6-D�,ก��	-�ก������B� 
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:�JK�4QกL�A
P�,ก��	-�ก��A
�5��>V��	��ก�ก��
�
��P.T�5��ก��6�.ก/�K��C�176=B��
�
���0�:-
��5ก5D�,ก.�/�K��5D�ก��:�
�K0���
,�����7P�,������ก�	
���
�ก���>6
.ก ;J� 

��� oleuropein, luteolin 7-glucoside, luteolin 4′-glucoside �
� luteolin I	-D� ��>V��	��ก�ก 
��
�
/�K6�.ก/�K�176=B���
���0�:-
��5ก5D�,ก.���A
/V��6C�����7P�,��� oleuropein, luteolin 7-

glucoside, luteolin 4′-glucoside �
� luteolin �5ก5D�,ก.� �>0��>V��	��ก�ก��
�
/�K6�.ก/�K
�176=B�� 35 �,4�:W
:W�0� ��� 1 �.K-��, �������7��� oleuropein ��ก/�K�1> (10,255.9±30.2 
��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�P�,��>V��	��ก�ก��
�
) ��� luteolin 7-glucoside ��ก/�K�1> 

(366.0±2.6 ��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�P�,��>V��	��ก�ก��
�
) �
���� luteolin 4′-
glucoside ��ก/�K�1> (233.3±0.5 ��

�ก�.�5D��TV�6�.ก�6C, 100 ก�.�P�,��>V��	��ก�ก��
�
)  
(=�I/�K 20-21 �
�5���,=�;A�-ก/�K P1-P3) �D-���� luteolin 5�-<i�DI	����>V��	��ก�ก 
��
�
 /.T,��T��<:�JK�,��<�ก��� luteolin :�w������ก
1D�

��-��0>9WQK,�����U/�K<�:ก�>ก�� 
glycosylation i>C �>0 glycosylation :�w�ก��	-�ก��:5���TV�5�
��:
ก1
:>�K0-��6�BDi�>��กW�
 

WQK,<�:ก�>/�K5V��6�D, 3, 5, 7 �
� 4′ (Markham, 1982) 
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=����@ 20  �����7��� oleuropein P�,��>V��	��ก�ก��
�
/�K6�.ก�176=B���
���0�:-
�5D�,ก.� 
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=����@ 21  �����7��� luteolin 7-glucoside (ก) �
� luteolin 4′-glucoside (P) P�,��>V��	��ก�ก      
��
�
/�K6�.ก�176=B���
���0�:-
�5D�,ก.� 
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�>0ก��A
/>
�,PC�,5C���>;
C�,ก.	ก��4QกL�P�, -��I.�09 �
����I� (2550) /�KI	-D� 
�����7������ก�	;�:/;����ก��
>
,�0D�,�->:�z-I	���D-,��0�:-
�ก��6�.ก 0 UQ, 40 ��/�
<�ก�.T�<Q,;D�0x 
>
,�0D�,�C�x �
�ก���BE:��0�����7��I��ก
�
;�:/;������:	zE<P.�29<��B,
ก-D�������ก�	;�:/;���JK�x :�JK�,<�ก��0�:-
�ก��6�.ก��A
5D�ก��
>�����7������ก�	   
�I
�
���
�0D�,���.0�V�;.E �
�<�กก��v�กP�>P�,A�.,:W

9IJ�<��D,A
�6C:��iW�95D�,x �����U
:PC�/V��|�ก���0���กW�:>�.��
��|�ก���0��I
�:��i�:W�.� /V��6C:ก�>ก��:�
�K0���
,�;�,��C�,P�,
������ก�	�I
�
���
 6�J�:ก�>�|�ก���0�:;���JK�x /�K�D,A
5D������7�I
�
���
/�K
>
, (Tufekci 
and Guner, 1997) �
����� 2001 <�กก��4QกL�P�, Oband et. al I	-D� �176=B��/�K 30 �,4�-
:W
:W�0��
���0�:-
���ก��6�.ก/�K:I�K���กPQT�/V��6C�����7��� theaflavin 
>
,�5D�����7��� 
thearubigin <�:I�K���กPQT� P7�/�K Muthumani and Kumar (2007) I	-D� ��0�:-
�ก��6�.ก��A
5D�
��� theaflavin �
� thearubigin :�D�ก.� :�JK�,<�ก����6-D�,ก��ก��	-�6�.ก���;�:/;���
�
������ก�	;�:/;��5.-�JK�x :�D� epicatechin (EC), epicatechin gallate (ECG), epigallocatechin 
(EGC) �
� epigallocatechin gallate (EGCG) <�UBก��กW�i>W9i�:�w���� theaflavin �
� 
thearubigin >C-0:��iW�9/�K�����U/V��|�ก���0���กW�i>W9i>C;J� �I
�
���
��กW�:>��
� 
:I��9��กW�:>� �
�:�JK���0�:-
�ก��6�.ก:I�K���กPQT� ��� theaflavin <�
>
,:�
�K0�:�w���� 
thearubigin /V��6C��� thearubigin �������7:I�K���กPQT�:�JK���0�:-
�ก��6�.ก��กPQT� WQK,<���A

5D�ก��:ก�>���TV�5�
�
�ก
�K���P�,��>V�>C-0 ��ก/.T,�176=B��/�K��C��ก��6�.ก0.,�D,A
5D�
������ก�	
���
�ก :�JK�,<�กก��:I�K��176=B��<��D,A
5D�ก��/V�,��P�,:��iW�9 :�JK�:I�K�
�176=B���6C�B,PQT���5����ก<�/V��6C�.5���z-P�,�|�ก���0�:I�K�PQT�:I�����ก��:I�K�;-��:PC�PC�P�,
���/�K�=�I:�
�K0� �5DUC�:I�K��176=B���6C�B,PQT�i���ก<�/V��6C:��iW�9:��0�=�I2�����5�i� 
:��iW�9/�K�����U/V�,��i>C<Q,�������7
>
, (I.���, 2543) >.,�.T�P.T�5��ก��6�.ก<Q,:�w�P.T�5��
6�QK,/�K�V�;.E5D�ก��	-�ก��A
�5��>V� �>0<�5C�,;-	;1��176=B���
���0�:-
�ก��6�.ก�6C��
;-��:6����� :IJK�;,;17=�I�
������7P�,������ก�	
���
�ก/�K�V�;.E���	��i>C  

 
��ก<�ก��T �176=B��/�K��C��P.T�5��ก��/V��6C,��<:�w���ก��<<.06�QK,/�K/V��6C������ก�	 


���
�ก���>6
.ก���	��ก�ก��
�
�������7:I�K�PQT�6�J�
>
, WQK,��>;
C�,ก.	A
ก��/>
�,
P�, Shuichi (2004) /�KI	-D� �176=B����ก��/V��6C,��A
5D������7��� oleuropein ���	��ก�ก 
��
�
 �>0ก��/V��6C,�	��ก�ก��
�
/�K�176=B�� 65-80 �,4�:W
:W�0� <�/V��6C��� oleuropein 
:�JK���
�0<�กก�<ก���ก��/V�,��P�,:��iW�9 �5Dก��ก��/V��6C,�	��ก�ก��
�
/�K�176=B��
��กก-D� 80 �,4�:W
:W�0� <�/V��6C:��iW�9UBก/V�
�0WQK,:�w�ก��0.	0.T,ก��/V�,��P�,:��iW�9  
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/V��6C��� oleuropein :�JK���
�0�C�0
,  5D������� 2008 <�กก��4QกL�P�, Malik and Bradford 
I	-D� ก��/V��6C,�	��ก�ก��
�
/�K�176=B�� 130 �,4�:W
:W�0� /V��6C;,P�,��� oleuropein i-Ci>C 
��<:�JK�,��<�กก��:�JK���
�0P�,:��iW�9/�K/V��6Cก����.	:�
�K0��;�,��C�,/�,��:
ก1
:>��P�,

��� oleuropein :�JK����176=B��/�K�B, �5D<�/V��6C��� luteolin 7-glucoside �
� luteolin 4′-glucoside 
:�JK���
�0i� �
�<�กก��4QกL�P�, Ahmad-Qasem et al. (2011) 0.,I	-D� ก��/V��6C,�	��ก�ก
��
�
/�K�176=B�� 70 �
� 120 �,4�:W
:W�0� :�w�-�2�ก��/�K/V��6C����� oleuropein �������7/�K��ก 
�>0ก��/V��6C,�	��ก�ก��
�
/�K�176=B�� 120 �,4�:W
:W�0� :�w�-�2�ก��/�K/V��6C����� oleuropein 
�������7��ก/�K�1>��ก>C-0  
 

<�กก��4QกL�ก��	-�ก��A
�5�� 2 ���:=/ ;J� ก��	-�ก��A
�5��:P�0-�	��ก�ก��
�

�
���>V��	��ก�ก��
�
 /�K��A
5D�ก��:�
�K0���
,�����7P�,������ก�	
���
�ก/.T,6�> 
������ก�	

��-��0>9/.T,6�> �
�;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��
ก��5C����1�B
�����P�, DPPH I	-D� ��:P�0-�	��ก�ก��
�
�������7������ก�	
���
�ก
/.T,6�>��ก/�K�1> (8,719.8±7.2 ��

�ก�.����B
P�,ก�>�ก

�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 
ก�.�) ��,
,��;J� ��>V��	��ก�ก��
�
 (7,397.8±2.0 ��

�ก�.����B
P�,ก�>�ก

�ก���TV�6�.ก
�6C,P�,5.-�0D�, 100 ก�.�) �
��	��ก�ก��
�
�> (2,228.3 ± 0.2 ��

�ก�.����B
P�,ก�>�ก

�ก
���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) 5��
V�>.	 ��ก/.T,��:P�0-�	��ก�ก��
�
0.,�������7
������ก�	

��-��0>9/.T,6�>��ก/�K�1> (9,694.9±133.6 ��

�ก�.����B
P�,;�:/;�����TV�6�.ก
�6C,P�,5.-�0D�, 100 ก�.�) ��,
,��;J� ��>V��	��ก�ก��
�
 (9,164.3±125.4 ��

�ก�.����B
P�,
;�:/;�����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) �
��	��ก�ก��
�
�> (1,075.7±16.9 ��

�ก�.�
���B
P�,;�:/;�����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) 5��
V�>.	 (=�I/�K 22) �D-�;-�������U
5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, DPPH กzI	-D� ��:P�0-�	
��ก�ก��
�
��;-�������U��ก��5C����1�B
�����P�, DPPH ��ก/�K�1> (6,769.1±132.1 
��

�ก�.����B
P�,ก�>���;��9	�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) ��,
,��;J� ��>V��	
��ก�ก��
�
 (5,216.7±180.2 ��

�ก�.����B
P�,ก�>���;��9	�ก���TV�6�.ก�6C,P�,5.-�0D�, 100 
ก�.�) �
��	��ก�ก��
�
�> (2,793.1± 81.2 ��

�ก�.����B
P�,ก�>���;��9	�ก���TV�6�.ก�6C,
P�,5.-�0D�, 100 ก�.�) 5��
V�>.	 (=�I/�K 23)  
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=����@ 22  �����7������ก�	
���
�ก/.T,6�> (ก) �
�������ก�	

��-��0>9/.T,6�> (P) 
P�,�	��ก�ก��
�
�>�
����	��ก�ก��
�
 

 
 

5���6540 5.-�.กL� a-c /�K�5ก5D�,ก.���>,;-���5ก5D�,�0D�,���.0�V�;.E/�,�U�5� (p≤0.05) 
 ��>V��	��ก�ก��
�
 6��0UQ, ��>V��	��ก�ก��
�
/�K6�.ก/�K�176=B�� 35 �,4�:W
:W�0� 

��� 1 �.K-��, 
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=����@ 23  ;-�������U5C����กW�:>�.�>C-0ก��-.>;-�������U��ก��5C����1�B
�����P�, 

DPPH P�,�	��ก�ก��
�
�>�
����	��ก�ก��
�
 
 
 

5���6540 5.-�.กL� a-c /�K�5ก5D�,ก.���>,;-���5ก5D�,�0D�,���.0�V�;.E/�,�U�5� (p≤0.05) 
 ��>V��	��ก�ก��
�
 6��0UQ, ��>V��	��ก�ก��
�
/�K6�.ก/�K�176=B�� 35 �,4�:W
:W�0� 

��� 1 �.K-��, 
 

:�JK�:���0	:/�0	�����7P�,������ก�	
���
�ก/.T,6�> ������ก�	

��-��0>9
/.T,6�> �
�;-�������U��ก��5C����1�B
�����P�, DPPH ����:P�0-�	��ก�ก��
�
�
���>V�
�	��ก�ก��
�
ก.	�	��ก�ก��
�
�> I	-D� ��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
��
�����7������ก�	
���
�ก/.T,6�>��กก-D��	��ก�ก��
�
�>:/D�ก.	 3.9 �
� 3.3 :/D� 5��
V�>.	
P7�/�K�������7������ก�	

��-��0>9/.T,6�>����:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก
��
�
��กก-D��	��ก�ก��
�
�>:/D�ก.	 9.0 �
� 8.5 :/D� 5��
V�>.	 �D-�;-�������U��ก��5C��
��1�B
�����P�, DPPH ����:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
����กก-D��	��ก�ก
��
�
�>:/D�ก.	 2.4 �
� 1.9 :/D� 5��
V�>.	 /.T,��T:�JK�,<�กก��	-�ก��A
�5��:P�0-�	��ก�ก��
�

��P.T�5��ก��
-ก:�w�P.T�5��:��K�5C�P�,ก���6C;-���C��/�K�����U0.	0.T,:��iW�9�
��|�ก���0�:;��
5D�,x /�K<�:ก�>PQT�ก.	����I
�
���
���	�>i>C �>0;-���C��/�K�176=B���B,<�i�/V��6C:��iW�9
:��0�=�Ii�D�����Ui�:�
�K0���
,�����ก
1D�����I
�
���
�6Cก
�0:�w����:;�����>�JK� 
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(Cabrera et al., 2006) <Q,/V��6C�������7P�,������ก�	
���
�ก/.T,6�> ������ก�	

��--
��0>9/.T,6�> �
�;-�������U��ก��5C����1�B
�����P�, DPPH ��กก-D���>V��	��ก�ก��
�

�
��	��ก�ก��
�
�> ��ก/.T,ก��	-�ก��A
�5��/.T, 2 ���:=/��T0.,��P.T�5��ก��;.K-�->�
�ก��
/V��6C, �D-�ก��	-�ก��A
�5��>V�<���P.T�5��ก��6�.กกD��P.T�5��ก��/V��6C, �>0��P.T�5��
ก��;.K-�-><�/V��6C:W

9P�,�	�5ก��ก�>0/�K�	i�D�5ก6.ก ก��/�K:W

9�5ก��ก�.T�<�/V��6C
:��iW�9�I
�
���
��กW�:>������UWQ�AD��A�.,:W

9i�/V��|�ก���0�ก.	���5.T,5C�WQK,�0BD/�K�D-��JK�
i>C (����, 2545) WQK,��>;
C�,ก.	A
ก��/>
�,P�, -��I.�09 �
��=>
 (2549) /�KI	-D� ����1�iI�
�B�:uD�
J�i�C:/C��������7������ก�	
���
�ก/.T,6�>�
�;-�������U��ก��5C����1�B
�����
P�, DPPH ��กก-D��	�> :�w�:I����	�>P�,��1�iI��B�:uD�
J�i�C:/C���
.กL7��Pz,�
�6�� 
/V��6C��ก��	>
�:��0>:I�0,�0D�,:>�0-i�D�����U/V�
�0A�.,�;�,��C�,P�,�	i>C/.T,6�> <Q,/V��6C
i�D�����U�ก.>����I
�
���
i>C�0D�,�������/2�=�I >.,�.T���P.T�5��ก��;.K-�->�
�ก��6�.ก
<�/V��6CA�.,:W

9P�,IJ�v�กP�>��กPQT� /V��6C�����U�ก.>������ก�	�I
�
���
i>C>�PQT� �
�
0.,�D,A
�6C:ก�>ก��:�
�K0���
,/.T,<�ก�|�ก���0�/�,:;���
�:��iW�9 <Q,/V��6C;-�������U��ก��
5C����กW�:>�.���กPQT� WQK,ก��:�
�K0���
,>.,ก
D�-PQT��0BDก.	���>�
�;-�������U��ก��5C��
��กW�:>�.� �-�/.T,���>�
������7:��iW�95D�,x :�D� :��iW�9�I
�
���
��กW�:>�/�K:�w�
�,;9���ก�	����1�iI��> �D-�P.T�5��ก��/V��6C,:�w�P.T�5��/�K��ก���6C;-���C���B,P.T�5��
6�QK,WQK,<�:�D,�|�ก���0�ก��:ก�>���TV�5�
 /V��6C:ก�>������ก�	/�K��4.ก0=�I��ก��5C����กW�:>�.� 
:�JK�,<�ก��	.5�P�,���5.-ก
�,/�K:ก�><�ก�|�ก���0�ก��:ก�>���TV�5�
��;-�������U��ก��5C��
��กW�:>�.� >.,�.T�;-�������U��ก��5C����กW�:>�.�P�,���	��ก�ก��
�
/�KAD��ก���6C;-��
�C����<i�D��D���IyกL:;��/�K:�w��,;9���ก�	��IJ�5��2�����5� �5D:�w���	.5�P�,
������ก�	/�K:ก�>����6-D�,ก��	-�ก������B� (Nicoli et. al., 1997) ��ก/.T,ก��/�KI	-D������7
P�,������ก�	
���
�ก/.T,6�>�����	��ก�ก��
�
����กก-D����	��ก�ก��
�
�> 
:�JK�,��<�ก������ก�	
���
�ก/.T,6�>��C6
.กก��/>��	>C-0��:�:<�59 folin ciocalteu WQK,:�w�
ก��/>��	;-�������U��ก���6C��:
zก5����กD��� molybdenum >.,�.T�������ก�	�JK�x /�K
i�D��D������ก�	
���
กz�����U/V��6C:ก�>�|�ก���0�>.,ก
D�-i>C >C-0:651��T��ก��/>��	>C-0-�2� 
folin ciocalteu reagent ��<i�D��D:�w�ก��/>��	������ก�	
���
:I�0,�0D�,:>�0- �5D:�w�ก��
/>��	;-�������U��ก��5C����กW�:>�.��JK�x /�K���0BD��2�����5� 6�J�������ก�	�JK�x /�K
:ก�>PQT�����6-D�,ก��	-�ก��A
�5 (Haung et al., 2005)  
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:�JK�4QกL�A
P�,ก��	-�ก��A
�5��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
5D�

�����7P�,������ก�	
���
�ก���>6
.ก ;J� ��� oleuropein, luteolin 7-glucoside, luteolin 4′-
glucoside �
� luteolin I	-D� ��:P�0-�	��ก�ก��
�
�������7��� oleuropein  ��ก/�K�1> 
(14,012.0±31.7  ��

�ก�.����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) ��,
,��;J� ��>V��	��ก�ก 
��
�
 (10,255.9±30.2 ��

�ก�.����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) �
��	��ก�ก��
�
�> 
(2,997.0±21.0 ��

�ก�.����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) 5��
V�>.	 (=�I/�K 24) ��P7�/�K 

��>V��	��ก�ก��
�
�������7��� luteolin 7-glucoside �
� luteolin 4′-glucoside ��ก/�K�1> 
(366.0±2.6 �
�233.3±0.5 ��

�ก�.����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) ��,
,��;J� ��:P�0- 
�	��ก�ก��
�
 (340.4±10.1 �
� 217.8±1.5 ��

�ก�.����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�) �
�
�	��ก�ก��
�
�> (164.5±4.3 �
� 194.5±3.5 ��

�ก�.����TV�6�.ก�6C,P�,5.-�0D�, 100 ก�.�)
5��
V�>.	 (=�I/�K 25) �
��;����/�ก��P�,������ก�	
���
�ก���>6
.ก����:P�0-�	��ก�ก
��
�
�
���>V��	��ก�ก��
�
��>,��=�IA�-ก/�K P9-P12 �D-���� luteolin 5�-<i�DI	/.T,��
��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
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=����@ 24  �����7��� oleuropein P�,�	��ก�ก��
�
�>�
����	��ก�ก��
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5���6540 5.-�.กL� a-c /�K�5ก5D�,ก.���>,;-���5ก5D�,�0D�,���.0�V�;.E/�,�U�5� (p≤0.05) 
 ��>V��	��ก�ก��
�
 6��0UQ, ��>V��	��ก�ก��
�
/�K6�.ก/�K�176=B�� 35 �,4�:W
:W�0� 

��� 1 �.K-��, 
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=����@ 25  �����7��� luteolin 7-glucoside (ก) �
� luteolin 4′-glucoside (P) P�,�	��ก�ก��
�

�>�
����	��ก�ก��
�
 

 
 

5���6540 5.-�.กL� a-c /�K�5ก5D�,ก.���>,;-���5ก5D�,�0D�,���.0�V�;.E/�,�U�5� (p≤0.05) 
 ��>V��	��ก�ก��
�
 6��0UQ, ��>V��	��ก�ก��
�
/�K6�.ก/�K�176=B�� 35 �,4�:W
:W�0� 

��� 1 �.K-��, 
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:�JK�:���0	:/�0	�����7P�,������ก�	
���
�ก���>6
.ก����:P�0-�	��ก�ก��
�
�
�
��>V��	��ก�ก��
�
ก.	�	��ก�ก��
�
�> I	-D� ��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก 
��
�
�������7��� oleuropein ��กก-D��	��ก�ก��
�
�>:/D�ก.	 4.7 �
� 3.4 :/D� 5��
V�>.	 
P7�/�K�������7��� luteolin 7-glucoside ����>V��	��ก�ก��
�
�
���:P�0-�	��ก�ก��
�


��กก-D��	��ก�ก��
�
�>:/D�ก.	 2.2 �
� 2.1 :/D� 5��
V�>.	 �
��������7��� luteolin 4′-
glucoside ����>V��	��ก�ก��
�
�
���:P�0-�	��ก�ก��
�
��กก-D��	��ก�ก��
�
�>:/D�ก.	 
1.2 �
� 1.1 :/D� 5��
V�>.	 �D-���� luteolin 5�-<i�DI	/.T,����:P�0-�	��ก�ก��
�
�
���>V�
�	��ก�ก��
�
 /.T,��T :�JK�,<�กก��	-�ก��A
�5��:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก 
��
�
��P.T�5��ก��;.K-�->WQK,<�/V��6C:W

9P�,�	�5ก��ก�>0/�K�	i�D�5ก6.ก ก��/�K:W

9�5ก
��ก�.T�<�/V��6C�����U�ก.>������ก�	
���
�ก/�K�0BD=�0���	��ก�ก��
�
i>C��กPQT� (-��I.�09 
�
��=>
, 2549) ��ก/.T,P.T�5��ก��
-ก�
�ก��/V��6C, WQK,:�w�P.T�5��/�K��ก���6C;-���C���B,/�K
�176=B����กก-D� 80 �,4�:W
:W�0� <�/V��6C:��iW�9UBก/V�
�0WQK,:�w�ก��0.	0.T,ก��/V�,��P�,
:��iW�9 /V��6C��� oleuropein :�JK���
�0�C�0
, (Shuichi, 2004) �D-�ก��5�-<i�DI	��� 
luteolin ����:P�0-�	��ก�ก��
�
�
���>V��	��ก�ก��
�
 ��<:�JK�,��<�ก��� luteolin :�w����
��ก
1D�

��-��0>9WQK,�����U/�K<�:ก�>ก�� glycosylation i>C �>0 glycosylation :�w�ก��	-�ก��

:5���TV�5�
��:
ก1
:>�K0-��6�BDi�>��กW�
WQK,<�:ก�>/�K5V��6�D, 3, 5, 7 �
� 4′ (Markham, 1982) �5D
�0D�,i�กz5��ก��4QกL�A
P�,;-���C��5D�ก��:ก�> glycosylation P�,��� luteolin ��IJ�0.,;,i�D
�����ก���D�.> 
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��0
���<C�6������  
 

��0
 
 
1.  ก���ก.>�	��ก�ก��
�
>C-0���>�
�;-��:PC�PC�/�K�5ก5D�,ก.�P�,5.-/V�
�
�0��A


5D������7P�,������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�
;-�������U5C����กW�:>�.� �>0I	-D� 5.-/V�
�
�0 80% :�/���
�����U�ก.>�����7
������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�;-�������U��ก��
5C����กW�:>�.����	��ก�ก��
�
��0I.�219 Hojiblanca i>C��ก/�K�1>  

 
2.  ;-���5ก5D�,/�,��0I.�219P�,�	��ก�ก��
�
��A
5D������7P�,������ก�	 


���
�ก���>6
.ก ������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9/.T,6�> �
�
;-�������U5C����กW�:>�.� �>0I	-D� ��0I.�219 Manzanillo �������7��� oleuropein �
� 

luteolin 4′-glucoside ��ก/�K�1> P7�/�K��0I.�219 Manzanillo �
� Arbequina �������7��� luteolin 
7-glucoside ��ก/�K�1> �D-���0I.�219 Arbequina �������7��� luteolin ��ก/�K�1> ��ก<�ก��T0.,I	-D�
��0I.�219 Hojiblanca �������7������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9
/.T,6�> �
�;-�������U��ก��5C����กW�:>�.���ก/�K�1>  
 

3.  ������ก�	
���
�ก���>6
.ก/�KI	���	��ก�ก��
�
 ;J� ��� oleuropein, luteolin, 

luteolin 7-glucoside �
� luteolin 4′-glucoside �>0��C:;�JK�,�;����/ก��
�P�,:6
-����U���B,
�D-�ก.	:;�JK�,5�-<-.> Photodiode Array �
��D-�ก.	:;�JK�,����:�ก�/�:�5��  
 

4.  ก��	-�ก��A
�5����A
5D�������ก�	
���
�ก�
�;-�������U5C����กW�:>�.���
�	��ก�ก��
�
 �>0ก��	-�ก��A
�5��:P�0-�
���>V��	��ก�ก��
�
��A
/V��6C��� luteolin 

:�JK���
�0 �5D��� oleuropein, luteolin 7-glucoside �
� luteolin 4′-glucoside �������7:I�K�PQT�  
��ก/.T,0.,��A
/V��6C�����7P�,������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9
/.T,6�> �
�;-�������U��ก��5C����กW�:>�.�:I�K�PQT� 
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:W�0�:�w�:-
� 3 �.K-��, /�T,�6C:0z�

���U>B>;-���JT� �V����.K,�TV�6�.ก/�K��D���P�,UC-0��
B��:��0� <�ก�.T��.K,�	��ก�ก��
�
/�K�6C,
�
�	>
�:��0>
,��UC-0��
B��:��0�6�.ก 2.000 ก�.� �V�i��	��5BC�	
�i

��/�K�176=B�� 105 
�,4�:W
:W�0�:�w�:-
� 3 �.K-��, /�T,�6C:0z����U>B>;-���JT� �
C-�V�i��.K,�TV�6�.ก �
��V�i��	5D�
��5BC�	
�i

��/�K�176=B�� 105 �,4�:W
:W�0�:�w�:-
� 1 �.K-��, /�T,�6C:0z����U>B>;-���JT��
C-
�V�i��.K,�TV�6�.ก<��TV�6�.ก;,/�K 
 

1.3 -�2�ก��;V��-7�����7;-���JT� 
 
�����7;-���JT� (%) = (A-B/A) x 100 
 
:�JK� A  ;J� �TV�6�.กP�,5.-�0D�,/�K��CกD�	�	 (ก�.�) 
       B  ;J� �TV�6�.กP�,5.-�0D�,/�K��C6
.,�	 (ก�.�) 
 
 

 
 



 
 

 
88 

 
 
 
 
 
 
 
 
 
 
 
 

 
=�>A��ก < 

ก��-�:;���69�����7������ก�	
���
�ก 
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4���.A��ก��@ <1  �����7��� luteolin 7-glucoside ����>V��	��ก�ก��
�
/�K6�.ก/�K�176=B���
�
��0�:-
�/�K�5ก5D�,ก.� 

 
�����7��� luteolin 7-glucoside* 
(��

�ก�.�/ 100 ก�.��TV�6�.ก�6C,) 

 
��>V��	��ก�ก��
�
 

 6�.ก/�K�176=B�� 25°W 6�.ก/�K�176=B�� 35°W 6�.ก/�K�176=B�� 45°W 
6�.ก��� 1 �.K-��, 141.96±1.22cC 365.97±2.55aA 153.12±0.87bA 
6�.ก��� 2 �.K-��, 170.87±0.29bB 301.02±2.94aB 149.22±2.90cA 
6�.ก��� 3 �.K-��, 182.87±0.01aA 151.77±1.82bC 132.20±0.59cB 
 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t��  

5.-�.กL� a-c /�K�5ก5D�,ก.�����-�����>,UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05)  
5.-�.กL� A-C /�K�5ก5D�,ก.�����->�K,6��0UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E 
/�,�U�5� (p≤0.05) 
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4���.A��ก��@ <2  �����7��� luteolin 4′-glucoside ����>V��	��ก�ก��
�
/�K6�.ก/�K�176=B���
�
��0�:-
�/�K�5ก5D�,ก.� 

 

�����7��� luteolin 4′-glucoside* 
(��

�ก�.�/ 100 ก�.��TV�6�.ก�6C,) 

 
��>V��	��ก�ก��
�
 

 6�.ก/�K�176=B�� 25°W 6�.ก/�K�176=B�� 35°W 6�.ก/�K�176=B�� 45°W 
6�.ก��� 1 �.K-��, 175.15±0.82cC 233.34±0.53aA  204.53±1.21bA 
6�.ก��� 2 �.K-��, 191.65±0.66cB 225.90±1.75aB 200.94±0.48bB 
6�.ก��� 3 �.K-��, 206.77±0.01aA 172.55±0.30cC 196.11±0.44bC 
 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t��  

5.-�.กL� a-c /�K�5ก5D�,ก.�����-�����>,UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05)  
5.-�.กL� A-C /�K�5ก5D�,ก.�����->�K,6��0UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
91 

4���.A��ก��@ <3  �����7��� oleuropein ����>V��	��ก�ก��
�
/�K6�.ก/�K�176=B���
���0�:-
�
/�K�5ก5D�,ก.� 

 
�����7��� oleuropein* 

(��

�ก�.�/ 100 ก�.��TV�6�.ก�6C,) 
 

��>V��	��ก�ก��
�
 
 6�.ก/�K�176=B�� 25°W 6�.ก/�K�176=B�� 35°W 6�.ก/�K�176=B�� 45°W 

6�.ก��� 1 �.K-��, 1815.51±46.92cC 10255.89±30.16aA 2114.63±10.10bA 
6�.ก��� 2 �.K-��, 2787.10±57.56bB 8959.18±86.09aB 1376.58±50.55cC 
6�.ก��� 3 �.K-��, 3447.19±23.78aA 2944.96±27.48bC 1635.84±45.42cB 
 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t��  

5.-�.กL� a-c /�K�5ก5D�,ก.�����-�����>,UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05)  
5.-�.กL� A-C /�K�5ก5D�,ก.�����->�K,6��0UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05) 
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1.  ก����6>���5

����2���
��ก��������กFC��6�>��> HPLC 
 

1.1  -�2�ก��-�:;���69������ก�	
���
�ก>C-0:/;��; HPLC 
 
1.1.1  �V�����ก.>�	��ก�ก��
�
�����5� 2 ��

�
�5�ก��,>C-05.-ก��,P��> 0.45 

µm cellulose ��DP->����         
                 1.1.2  v�>����ก.>�	��ก�ก��
�
�
������5�t�� luteolin, luteolin 7-glucoside, 

luteolin 4′-glucoside �
� oleuropein :PC��BD:;�JK�, HPLC 5��5���,/�K 3 
         1.1.3  �V�IJT�/�K�5CI�;P�,�����5�t������C�,ก��
��5�t�� luteolin, luteolin 7-

glucoside, luteolin 4′-glucoside �
� oleuropein >.,��>,��=�IA�-ก/�K P5-P8 �D-�5.-�0D�,P�,
�����5�t�� >.,��>,��=�IA�-ก/�K P1-P4 
 

1.2  -�2�ก��;V��-7 
 

1.2.1  �D��;D�IJT�/�K�5CI�;P�,���/�K retention time 5�,ก.	 retention time P�,��� 

��5�t�� luteolin, luteolin 7-glucoside �
� luteolin 4′-glucoside �>05�-<��	/�K;-��0�-;
JK� 
350 ����:�5� �D-������5�t�� oleuropein 5�-<��	/�K;-��0�-;
JK� 280 ����:�5�  
        1.2.2  �����7�����5.-�0D�, ;V��-76������7�>0ก���/�IJT�/�K�5CI�;
,����ก��
P�,ก��
�����5�t�� 
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=��A��ก��@ <1  �;����/�ก��P�,�����5�t�� luteolin /�K;-��:PC�PC� 60 ppm 
 
 

 
 
=��A��ก��@ <2  �;����/�ก��P�,�����5�t�� luteolin 7-glucoside /�K;-��:PC�PC� 60 ppm 
 

luteolin 7-glucoside 

luteolin 
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=��A��ก��@ <3  �;����/�ก��P�,�����5�t�� luteolin 4′-glucoside /�K;-��:PC�PC� 60 ppm 
 

 
 
=��A��ก��@ <4  �;����/�ก��P�,�����5�t�� oleuropein /�K;-��:PC�PC� 1000 ppm 
 

 

oleuropein 

luteolin 4′-glucoside 
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y = 100921x - 3719.7

R2 = 0.9996
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/�K�

5CI
�; (

AU
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=��A��ก��@ <5  ก��
��5�t�� luteolin  
 

y = 51316x - 22450

R2 = 0.9998
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3000000
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/�K�
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)

 
 
=��A��ก��@ <6  ก��
��5�t�� luteolin 7-glucoside 
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y = 44866x + 19538

R2 = 0.9998

0

1000000

2000000

3000000

4000000

5000000

0 20 40 60 80 100 120

;-��:PC�PC�P�, luteolin 4'-glucoside (ppm)

IJT�
/�K�

5CI
�; (

AU
*s
)

 
 

=��A��ก��@ <7  ก��
��5�t�� luteolin 4′-glucoside 
 

y = 4115.3x + 499830

R2 = 0.9917

0

2000000

4000000

6000000

8000000

10000000

12000000

14000000

16000000

18000000

0 500 1000 1500 2000 2500 3000 3500 4000 4500
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s)

 
 

=��A��ก��@ <8  ก��
��5�t�� oleuropein 
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=��A��ก��@ <9  �;����/�ก��P�,��:P�0-�	��ก�ก��
�
/�K-�:;���69>C-0:/;��; HPLC /�K                         

                            ;-��0�-;
JK� 350 ����:�5� (1: luteolin 7-glucoside; 2: luteolin 4′-glucoside) 
 

 
 
=��A��ก��@ <10  �;����/�ก��P�,��>V��	��ก�ก��
�
/�K-�:;���69>C-0:/;��; HPLC /�K                         

                            ;-��0�-;
JK� 350 ����:�5� (1: luteolin 7-glucoside; 2: luteolin 4′-glucoside) 
 
 

1 2 

1 2 
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=��A��ก��@ <11  �;����/�ก��P�, oleuropein ����:P�0-�	��ก�ก��
�
/�K-�:;���69>C-0

:/;��; HPLC /�K;-��0�-;
JK� 280 ����:�5�  
 

 
 
=��A��ก��@ <12  �;����/�ก��P�, oleuropein ����>V��	��ก�ก��
�
/�K-�:;���69>C-0:/;��; 

HPLC /�K;-��0�-;
JK� 280 ����:�5� 
 
 

oleuropein 

oleuropein 
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=�>A��ก > 

ก��-�:;���69�����7������ก�	
���
�ก/.T,6�> �����7������ก�	

��-��0>9/.T,6�> 
�
���	.5�ก��5C����กW�:>�.� 
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4���.A��ก��@ >1  �����7������ก�	
���
�ก/.T,6�>����>V��	��ก�ก��
�
/�K6�.ก/�K�176=B��
�
���0�:-
�/�K�5ก5D�,ก.� 

 
�����7������ก�	
���
�ก/.T,6�>* 

(��

�ก�.����B
P�,ก�>�ก

�ก/ 100 ก�.��TV�6�.ก�6C,) 
 

��>V��	��ก�ก��
�
 
 6�.ก/�K�176=B�� 25°W 6�.ก/�K�176=B�� 35°W 6�.ก/�K�176=B�� 45°W 

6�.ก��� 1 �.K-��, 2844.09±43.05cB 7397.77±2.40aA 3216.41±50.73bA 
6�.ก��� 2 �.K-��, 2842.77±46.83bB 5885.31±36.85aB 2861.67±83.99bB 
6�.ก��� 3 �.K-��, 3280.25±62.20bA 3911.67±32.27cC 2699.08±84.87cB 
 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t��  

5.-�.กL� a-c /�K�5ก5D�,ก.�����-�����>,UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05)  
5.-�.กL� A-C /�K�5ก5D�,ก.�����->�K,6��0UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E   
/�,�U�5� (p≤0.05)  
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4���.A��ก��@ >2  �����7������ก�	

��-��0>9/.T,6�>����>V��	��ก�ก��
�
/�K6�.ก/�K
�176=B���
���0�:-
�/�K�5ก5D�,ก.� 

 
�����7������ก�	

��-��0>9/.T,6�>* 

(��

�ก�.����B
P�,;�:/;��/ 100 ก�.��TV�6�.ก�6C,) 
 

��>V��	��ก�ก��
�
 
 6�.ก/�K�176=B�� 25°W 6�.ก/�K�176=B�� 35°W 6�.ก/�K�176=B�� 45°W 

6�.ก��� 1 �.K-��, 2029.55±37.61cC 9164.32±125.40aA 2093.83±33.12bA 
6�.ก��� 2 �.K-��, 2504.64±43.62bB 7436.44±19.06aB 1931.48±36.05cB 
6�.ก��� 3 �.K-��, 3251.35±32.15aA 3022.24±71.96bC 1843.50±39.65cB 
 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t��  

5.-�.กL� a-c /�K�5ก5D�,ก.�����-�����>,UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05)  
5.-�.กL� A-C /�K�5ก5D�,ก.�����->�K,6��0UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E   
/�,�U�5� (p≤0.05)  
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4���.A��ก��@ >3  ��	.5�ก��5C����1�B
�����P�, DPPH ����>V��	��ก�ก��
�
/�K6�.ก/�K
�176=B���
���0�:-
�/�K�5ก5D�,ก.� 

 
��	.5�ก��5C����1�B
�����P�, DPPH* 

(��

�ก�.����B
P�,ก�>���;��9	�ก/ 100 ก�.��TV�6�.ก�6C,) 
 

��>V��	��ก�ก��
�
 
 6�.ก/�K�176=B�� 25°W 6�.ก/�K�176=B�� 35°W 6�.ก/�K�176=B�� 45°W 

6�.ก��� 1 �.K-��, 1955.61±23.21bC 5216.74±180.24aA 2133.44±145.24bA 
6�.ก��� 2 �.K-��, 2361.41±71.76bB 4866.59±188.5aA 2026.94±76.97bA 
6�.ก��� 3 �.K-��, 2565.35±64.86aA 2251.35±43.50bB 1918.76±83.44cA 
 
5���6540  *;D�:v
�K0±;D�:	�K0,:	���5�t��  

5.-�.กL� a-c /�K�5ก5D�,ก.�����-�����>,UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E    
/�,�U�5� (p≤0.05)  
5.-�.กL� A-C /�K�5ก5D�,ก.�����->�K,6��0UQ,��;-���5ก5D�,ก.��0D�,���.0�V�;.E   
/�,�U�5� (p≤0.05)  
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y = 0.004x - 0.0204

R2 = 0.995
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=��A��ก��@ >1  ก��
��5�t��ก�>�ก

�ก�V�6�.	ก��-�:;���69�����7������ก�	
���
�ก                          

/.T,6�>���	��ก�ก��
�
 
 
 

y = 0.004x + 0.0012

R2 = 0.9993
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=��A��ก��@ >2  ก��
��5�t��;�:/;���V�6�.	ก��-�:;���69�����7������ก�	

��-��0>9 
                           /.T,6�>���	��ก�ก��
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y = 0.0033x - 0.0243

R2 = 0.9952
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=��A��ก��@ >3  ก��
��5�t��ก�>���;��9	�ก�V�6�.	ก��-�:;���69��	.5�5C����กW�:>�.�  
                           DPPH ���	��ก�ก��
�
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=�>A��ก . 

ก��;V��-7;D� Recovery rate P�,-�2�ก���ก.>5.-�0D�, 
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ก��>Y���2>I� Recovery rate <�.��	�ก���ก/F4/���I�. 
 
�B5�/�K��C��ก��;V��-7;D� Recovery rate   
 

Recovery rate (%)  =  (ASE/AS) x 100 
 

�>0/�K AS  ;J� IJT�/�K�5Cก��
P�,���
�
�0��5�t�������<��/�K/��	;-��:PC�PC�/�K��D���  
 ASE ;J� IJT�/�K�5Cก��
P�,���
�
�0��5�t�������<��/�Ki>C<��,6
.,AD��ก���ก.> 
 
5.-�0D�,ก��;V��-7;D�;-��:PC�PC�P�,���
�
�0��5�t�������<��������ก.>   
 

ก��;V��-76�;D�;-��:PC�PC�P�,���
�
�0��5�t�������<�� :IJK���C��ก��;V��-76�
;D� Recovery rate P�,-�2�ก���ก.>5.-�0D�,/�K��C��ก��-�:;���69�����<�� �����U;V��-7>.,��T 
 

:�JK�,<�ก��ก��6�;D� Recovery rate P�,-�2�ก���ก.>5.-�0D�, 5C�,/V�ก��:5�����
�
�0
��5�t�������<��;-��:PC�PC� 1000 i��;�ก�.�5D���

�
�5� �����5� 5 ��

�
�5�
,������ก.>
กD��AD��ก���ก.>5.-�0D�,  
 
>.,�.T� �����7�����5�t�������<��������ก.>  = 1000 i��;�ก�.�5D���

�
�5� x 5 ��

�
�5�  

                                                                   = 5000 i��;�ก�.� 
 
�����5��1>/C�0P�,����ก.>/�Ki>C6
.,AD��ก���ก.>5.-�0D�,:/D�ก.	 25 ��

�
�5� 
 
/V��6C ;-��:PC�PC��1>/C�0P�,�����5�t�������<��  = 5000 i��;�ก�.�/25 ��

�
�5� 
                         = 200 i��;�ก�.�5D���

�
�5� 
 
>.,�.T� ;-��:PC�PC��1>/C�0P�,�����5�t��:�
��/���6
.,AD��ก���ก.>5.-�0D�, :�JK�;D� 

��;D�;-��:PC�PC��1>/C�0P�,�����5�t�������<��:/D�ก.	 200 i��;�ก�.�5D���

�
�5� 
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5.-�0D�,ก��;V��-7;D� Recovery rate P�,-�2�ก���ก.>5.-�0D�, 
 
�B5�ก��;V��-7                            
 

Recovery rate (%)  =  (ASE/AS) x 100 
 

;D�  AS   :/D�ก.	  6660385 AU*s 
;D�  ASE  :/D�ก.	  6608747 AU*s 

 
�/�;D�5D�,x ���B5�ก��;V��-7;D� Recovery rate i>C>.,��T 
  

Recovery rate  =  (6608747/6660385) x 100  =  99.2% 
 

>.,�.T� ;D� Recovery rate P�,-�2�ก���ก.>5.-�0D�,��;D�:/D�ก.	 99.2% 
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=��A��ก��@ .1  �;����/�ก��P�,�����5�t�� naringin /�Ki�DAD��-�2�ก���ก.>5.-�0D�, 
 

 
 
=��A��ก��@ .2  �;����/�ก��P�,�����5�t�� naringin 6
.,AD��-�2�ก���ก.>5.-�0D�, 
 
 
 
 
 
 
 

naringin 

naringin 
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=�>A��ก D 

5.-�0D�,�	��ก�ก��
�
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=��A��ก��@ D1  0�>�
��	��ก�ก��
�
��0I.�219 Hojiblanca  
 

 
 
=��A��ก��@ D2  0�>�
��	��ก�ก��
�
��0I.�219 Arbequina 
 

 
 
=��A��ก��@ D3  0�>�
��	��ก�ก��
�
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