
   
 

1 �������	
������������ ���	
������ �����
��������ก�� 40002 
  Department of Biotechnology, Faculty of  Technology, Khon Kaen University, Khon Kaen, 40002 
2 ��������7�8�9:;<��
;����ก;ก�;	ก=:; ���	ก=:;8�9:;< �����
��������ก�� ����ก�� 40002 
  Department of Plant Science and Agricultural Resource, Faculty of Agriculture, Khon Kaen University, Khon Kaen, 40002 

 

������ก����	
������
�ก���������������
����
��� ������  7 
����  18 $ 20 �'()��� 2553 ,  -����� �.������ /��������(,�-�ก 

 
 

�����ก�	
��ก����������	ก�	
��ก� osmopriming ���ก���ก 
��	ก��ก�� peroxidation product %��&�'�(��ก)�� 

Effects of Accelerated Aging and Osmopriming Process on Seed Germination  
and Peroxidation Product in Sweet Pepper Seed 

C;���  �กD���;�1 ���: ����:���EF<1 9Fก��G� ����:���EF<1 C;��<ก� ก�H�I
E�J1 ��KFL�� 8�;�2 
Preeya Kaewnaree1,  Kanit Vichitphan1, Sukanda Vichitphan1,  Preekramol Klanrit1 and Boonmee siri2 

 

345���� 

 ก�;8Pก=��;�QR��QSGD:;�T9�K�F������R	�UG��ก�;	ก�G peroxidation product ;�����Rก�;	;�R���F��
ก;�K��ก�; osmopriming ��R	�UG�;�ก���� �G�	;�R���F	�UG
�H�����7Q�9����
E< 100% �F���X�� 42oC 	CZ�	�� 0 5 
10 15 20 25 �� 30 ��� T�ก��Q�C;�	���ก�;R�ก��R	�UG
�H	;�R���F�D�R:D� ]ก�;
G�R9;FCSGD���	�7H�	��^�ก�;	;�R
���F	��H��PQ�C;�9�
E����ก�;R�ก��R	�UGT�GR SGD�F������R	�UG
�H��C;�9�
E����^�ก�;R�ก 7 ;�G�K �7� 99 95 
83 79 69 19 �� 0% ]T�กก�;
G�R9;FC����F����ก�;R�กGR	CZ�]T�กก�;	;�R���F��R	�UG 	�7H�:;�T9�K
C;���� peroxidation product SGD�ก� total peroxide �� MDA content 
�H	ก�GT�กก�;����9����Rก;GS����
�H	CZ�
9���C;�ก�K��R]��R	d< �K�����C;����	��H��PQ�:�G���R	����Rก�;	;�R���F	�UG �G�C;���� total peroxide and 
MDA 	��H��PQ�����R;�G	;U�^����
�H 5-10 ��Rก�;	;�R���F ��RT�ก��Q�	��H��PQ�����R�D�f ^����
�H 10-20 ��Rก�;	;�R���F ��
���R 20-30 �����Rก�;	;�R���FT���C;�����R
�H ก�;R�ก��R	�UG�;�ก����������9�����E<GD��K����R�����9g���L
�R
9h�:� ก�KC;���� total peroxide �� MDA 
�H P<0.01 �� P<0.05 :��g�G�K ]ก�;
G�R��Q9;FCSGD���ก�;	97H����R
	�UG
g�^�DC;���� total peroxide �� MDA 9XR�PQ� T�กC;���� MDA 
�H9XR�PQ����T�	ก�GT�กก�;����9��ก;GS����
�H
	CZ�9���C;�ก�K��R]��R	d<���
�H��ก�;	;�R���F  	�UG
�H	;�R���F
�H	��:��Rf 	�7H��g�SC]���ก�;C;�KC;FR�F����	�UG
�G�ก;�K��ก�; osmopriming ^�9�;������	�
��� Sก�� (PEG 6000) (-1.5 MPa) 	CZ�	�� 6 ��� 
�H�F���X��   
15°C ก;�K��ก�; priming 9���;hC;�KC;FR�F����	�UG
�H	;�R���F 5 hPR 20 ���SGD�G�������9���;h^�ก�;R�ก	��H��PQ� 
��	�UG������9���;h^�ก�;R�กSGD9XR9FG^�	�UG
�H	;�R���F 10 ��� �G�����R�ก��R	�UG	��H��PQ�T�ก 83% 	CZ� 92% 
�G�	�UG
�H]���ก;�K��ก�; priming ��;�G�K total peroxide �� MDA content GR	�7H�	
��Kก�K	�UG
�H	;�R���F
Fก
;�G�K��Rก�;	;�R���F ]ก�;
G�R��Q�9GR^�D	�U����ก;�K��ก�; osmopriming 9���;hCo�Rก��ก�;	ก�G peroxidation 
��Rก;GS����^�	d<	��	K;���R	�UG�;�ก����SGD ก�;8Pก=�ก�;	C�H���CRC;����ก;GS����^�	�UG�;�ก����ก�K	��
�H
^�D^�ก�;	;�R���F��ก�;
g� osmopriming ��R	�UG�;�ก����
�H;�G�K�F����:��Rf ก��	�7H��E�K��ก�;	C�H���CR
�H	ก�G�PQ�  
4676458 :  	�UG�;�ก����, ก�;	;�R���F, priming, peroxidation product, total peroxide �� MDA content 

 
ABSTRACT 

Seed quality and peroxidation product during accelerated aging and priming process of sweet 
pepper seeds were determined in this study.  The accelerated aging of sweet pepper seeds were incubated 
in an incubator with 100% relative humidity at 42rC for 0, 5, 10, 15, 20, 25, and 30 days.  The results revealed 
that longer aging time decreased the ability of seed germination.  Seven levels of seed germination in 
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laboratory testing which were 99, 95, 83, 79, 69, 19 and 0% of the complete seed germination were 
determined.  These results could be concluded that the sweet pepper seed quality was reduced by aging 
process. The peroxidation products which are total peroxide and malondialdehyde (MDA) content were 
determined because these products produced from fatty acid peroxidation in seed deterioration. Total 
peroxide and MDA content were increased in all accelerated aging time. The total peroxide and MDA rapidly 
increased during 5-10 days of aging time, slowly increased during 10-20 days of aging time and no change 
from 20-30 days of aging time. The ability of seed germination in different aging time indicated significant 
negative correlation with total peroxide and MDA content at P<0.01 and P<0.05, respectively. These results 
could be concluded that deteriorated seed exhibited the high amount of total peroxide and MDA. The 
increase of MDA product implied fatty acid degradation and the cell membrane damaged from accelerated 
aging process.  Aged seeds at different aging time were primed in non-aerated polyethylene glycol (PEG 

6000) solution (-1.5MPa) for 6 days at 15°C.  Priming process could improve seed quality on 5 to 20 days of 
accelerated aging time and 10 days of accelerated aging time exhibited the maximum improvement of seed 
germination which was increased from 83 to 92%.  Primed seed showed lower total peroxide and MDA 
content than those of aged seeds at all level of aging time.  These results implied that osmopriming process 
could prevent fatty acid peroxidation in cell membrane of sweet pepper seed.  
Key words: sweet pepper seed, accelerated aging, priming, peroxidation product, total peroxide and MDA content  
 
1.  
3�6 
 	�UG�;�ก����������9g���L
�R	8;=sก�T 	�7H�RT�ก�;�ก���������g���;�KC;�
��	�;����;XC;��R��9�
9��R������R���F����
�R����;9XR TPR9�R]^�D	�UG�;�ก������;���9XR ��ก�;]�:	�UG���EF<�;�ก����
�H���F����
9���;h]�:SGD	���RK�R�7Q�
�H��R�ก	
����Q� �:�����RS;กU:��	�UG�;�ก����กU��R��CtL��ก�;	97H���F��������R;�G	;U�
;�����Rก�;	กUK;�ก=�  G�R��Q� TPR:D�R��ก�;	กUK;�ก=�
�HG�  ;��hPRก�;C;�KC;FR�F����	�UG��Rก�;	97H���F���� ก�;
g� 
osmopriming 	�UG 	CZ���E���PHR
�H�g���^�D̂ �ก�;C;�KC;FR�F������R	�UG dPHR9�	�:F��Rก�;	97H���F����^�	�UG�;�ก
���� ��ก�;	C�H���CR��R	�UG�;�ก������Rก�;C;�KC;FR�F������Q���RS������;��R����T��
�H�E�K��ก�;
	C�H���CR
�H	ก�G�PQ� G�R��Q�ก�;8Pก=�ก�;	C�H���CR�F������R	�UG�;�ก����;�����Rก�;	97H���F������	�UG
�;�ก����
�H]���ก;�K��ก�;C;�KC;FR�F�����G�ก;�K��ก�; osmopriming TPR	CZ�	;7H�R���9�^T8Pก=���T�� �G�ก�;
:;�T9�K�F������R	�UG�;�ก����9���;h:;�T9�KSGDT�ก	C�;<	dU�:<ก�;R�ก��R	�UG dPHR	CZ�ก�;:;�T9�KGD��
9;�;��
�� �:��D��X9g���L^�ก�;�E�K��กSก��Rก�;	97H��9���T�:D�R^�D�D��XGD�����	���dPHR:D�R8Pก=���K�X�ก��SC 
ก�;	C�H���CR��R9�;����;
�H	CZ��R�<C;�ก�K���^�	�UG��Q� ���T�	CZ�TFG	;�H�:D���R����	�7H����R��Rก�;
	C�H���CR
�QR��G 	�;��
Fก	d<��ก;�K��ก�;���^T�G�ก�;^�D9�;����;
�H9�9� (Food reserves) (McDonald, 
2000) ���^�	�UG;��
�QR
�H	CZ��R�<C;�ก�K��R��;<�ก	�^�	d<
�H
g���D�
�H	u��� ^�ก;�K��ก�;���^T��R	d<T�
	ก�G��F�X��9;�
�H	CZ�]�:]��R reactive oxygen species (ROS) dPHR ROS 	CZ�;XC��R��กd�	T�
�HS��	9h��;��
9���;h
g�Cw�ก�;���ก�K9�;:��Rf 	��� S���� �C;:�� ��ก;G�������ก �D�SGD��F�X��9;�:��^��� dPHRT�ก��^�D	ก�GCw�ก�;���
Xก�d� ��9�R]^�D	ก�Gก�;	97H��	9����R9�;:��Rf ���^�	d<��	ก�G9�;
�H	CZ����:;��:��	d< (Hatice et al., 2006) 
^�ก;GS����
�HS����H�:��
�H	CZ��R�<C;�ก�K^�	�UG����R]��R	d<	ก�G	C�;<��กd�	G��� (peroxiadation)  9�R]^�DSGD
]�:���y<
�H	CZ����:;��:��	d<�7� peroxidation product dPHR	CZ�9�;กF�� peroxide ��R�C;:�� ��;<�KSz	G;
 ��
S���� �:�]�:���y<9���^�L�
�H	ก�G�PQ�	CZ�]�:���y<T�กก�;	ก�G peroxidation ��RS�������GS����H�:�� SGD�ก� 
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malondialdehyde (MDA) ����F���E<��R malondialdehyde  G�R��Q�ก�;8Pก=�ก�;	C�H���CR
�RGD�����	��� 	��� 
C;���������G��Rก;GS���� 	�U�Sd�< ]�:���y<
�H	ก�GT�กCw�ก�;���	C�;<��กd�	G��� ��9�;Co�Rก��ก�;	ก�G��กd�	G��� 
(antioxidant) ก�;	C�H���CR��R]��R	d<
�H��9�	�:F��T�ก�C;:��
�H��K�F�ก�;]���	�D���ก��R9�;��ก�;	ก�G	C�;<
��กd�	G���^�ก;GS������Q� T�
g�^�D	�D�^Tก�;	C�H���CR
�H	ก�G�PQ����^�	�UG�;�ก����SGD  	�7H�RT�ก	�UG�;�ก������
S����^�	�UGC;���� 20% ��R�Qg����ก	�UG��DR����ก;G���	��ก^�C;����
�H9XR
�H9FG (38% ��RC;������Rก;G
S����
�QR��G^�	�UG�;�ก) (Orhan, 2002) G�R��Q�ก�;8Pก=�ก�;	C�H���CR��R]�:]T�กก;�K��ก�; peroxidation 
��RS���� SGD�ก� C;������R total peroxide �� MDA 	C;��K	
��Kก�Kก�;	C�H���CR��R����R�กdPHR	CZ��F����
	�UGGD��9;�;��
�� TPR	CZ��D��X
�H������9g���L^�ก�;8Pก=�ก�;	C�H���CR
�R���	���GD���7H�:��SC 
 
2.  ��Fก�GH��	��IJก� 
     ก�;8Pก=�ก�;	97H��9�����R	�UG�;�ก��������Q�:��G�R��Q  
      2.1 	;�R���F	�UG�;�ก���� 
�H�F���X�� 42rC �������7Q�9����
E< 100% 	CZ�	�� 0 5 10 15 20 25 �� 30 ���  
      2.2 C;�KC;FR�F������R	�UG�;�ก�����G����	�UG�;�ก����
�H]���ก�;	;�R���F
�H	��:��Rf G�R^��D� 2.1 �����̂ � 
9�;��� polyehtelene glycol (PEG) 6000 (-1.5 MPa) 
�H�F���X�� 15rC 	CZ�	�� 6 ���  
      2.3 :;�T9�K����R�ก (seed germination) �G��g�	�UG
�H]���ก�;	;�R���F�:�����R	��SC
G9�K����R�ก^�:XDK��
^��D�RCw�K�:�ก�;����KC;����	�UG
�HR�ก���^� 14 ��� �G���G	CZ�	C�;<	d�:<��R	�UG
�H�g���
G9�Kก�;R�ก 
      2.4 ก�;��	�;���<9�; total peroxide �� malondialdehyde (MDA) ^�	�UG��Rก�;	;�R���F����Rก�;
g� 
priming �G��g�	�UG�;�ก���� 100 mg ��9ก�G^� 5% trichloroacetioc acid 
�H�F���X�� 4rC ���g�SC��	�;���<��
C;���� total peroxide �� MDA �G���E�9	Cก�:;�{�:;	�
;�  
 
3. ��ก�3������	��L�GH 
    3.1 ก�MNกOก��7PQ�&4�GR(����&�'�(��ก)��S��ก��������   
           ก�;
G9�K�F������R	�UG�G�:;�T9�K	C�;<	dU�:<ก�;R�ก ]ก�;
G�RG�R�9GR^�;XC
�H 1 9;FCSGD���	�7H�	��H�	��
^�ก�;	;�R���F	�UG�;�ก����
�H�F���X���������7Q�9XR��]
g�^�Dก�;R�ก��R	�UGGR dPHR	CZ�ก�;K�ก�F������R	�UG
T�กC;�9�
E������Rก�;R�ก ]ก�;
G�R��Q9�G�D�Rก�K;��R����R McDonald (1999) 
�H9;FC���	��
�Ĥ �D	;�R���F
	�UG�;�ก��������PQ���]
g�^�Dก�;R�กGR  
  
 
 
 
 
 
 
 
 

 
             	�7H���T�;������9�����E<;�����R	��
�H^�D	;�R���Fก�Kก�;
G9�K�F������R	�UG
FกCtTT�� ]ก�;
G�RG�R�9GR 
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Figure 1 Effect of accelerated aging and priming process on seed germination of aged and primed sweet  
 pepper seed. 
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  ^� Figure 1 9���;h�K�R��กSGD	CZ� 2 ���R	�� �7� 0-20 �����Rก�;	;�R���FC;�9�
E����ก�;R�ก	C�H���CR
�D����ก ���R�;ก��Q	�UG��R9���;hC;�K:��SGDG� TPR9���;h;�ก=��F����	�UGS�DSGD T�	�U�T�กC;�9�
E����ก�;R�ก
GR T�ก 99, 95, 83, 79 �� 69% T�ก���
�H 0-20 ��Rก�;	;�R���F	C�;<	dU�:<ก�;R�กGRSC 30% 9������R
�H9�RT�ก���
�H 
20-30 ��� ��Rก�;	;�R���F C;�9�
E����ก�;R�ก��R	�UGGR����R;�G	;U�T�	C�;<	dU�:<ก�;R�ก	CZ�8X��<^����
�H 30 ��R
ก�;	;�R���F dPHR�9GRhPRก�;	97H���F������R	�UG��ก�PQ� C;�9�
E����ก�;R�ก��R	�UGGR����R;�G	;U�T�ก 69% 
	CZ� 0%  ����RT�ก 20 ��� C;�9�
E����ก�;R�กGR����R;�G	;U� ]ก�;
G�R9;FCSGD���ก�;	97H��	9����R	�UG��Q���
กSก
�HCo�Rก��ก�;	97H��	9��:��E;;���:� dPHR9���;hCo�Rก��SGD^����R�;ก��Rก�;	97H���F������R	�UG	
����Q� �:�
��RT�ก	�UG��ก�;	97H���F������ก�PQ�	�UGS��9���;h;�ก=�กSก��QS�DSGD 	�UGTPR	97H���F��������R;�G	;U�  

  3.2 ก�MNกOก�F�5
F���4�GR(����&�'�(��ก)��S����IJ osmopriming 

             	�7H��g�	�UG�;�ก����
Fก;�G�K
�H]���ก�;	;�R���F�����F����^�ก�;R�ก:��Rfก�� ��C;�KC;FR�F�����G���E� 
osmopriming �K���9���;h	��H�	C�;<	dU�:<ก�;R�ก��R	�UGSGD dPHR]ก�;
G�R��Q9�G�D�Rก�K]ก�;
G�R��R Lin 
et al.  (2005) �� Ya-jing et al. (2009) T�	�U����^����R�;ก��Rก�;	;�R���F
�H	�UG��RS��	97H���F������ก��ก �7�	�UG
�H	;�R
���F 5, 10, 15 ��20 ��� ������9���;h^�ก�;R�ก	��H��PQ� �G�	��H� 2, 9, 8 �� 6% :��g�G�K G�R�9GR^�;XC
�H 1 ��
	�UG�;�ก����
�H������	97H��^����
�H 10 ��Rก�;	;�R���F�;7�
�H;�G�K
�H	C�;<	dU�:<ก�;R�ก 83% 9���;hC;�KC;FR�F����
	�UG�G���E� osmopriming SGD9XR
�H9FGSGD	�UG
�H��	C�;<	dU�:<ก�;R�ก	��H�	CZ� 92% 9���	�UG
�H��ก�;	97H���F������ก
^����R
�H9�R �7���R���
�H 20 ��Rก�;	;�R���F	�UGS��9���;h	��H�	C�;<	dU�:<ก�;R�ก�G���E� osmopriming T�	�U�SGD���
	�UG
�H	;�R���F 20 ��� 
�H	C�;<	dU�:<ก�;R�ก 69% 	CZ�TFG��กI:��Rก�;	97H����R	�UG�;�ก�����G���E�ก�;	;�R���F	�7H�
	�UG	97H��hPR;�G�KTFG��กI:��Q�S��9���;hC;�KC;FR�F����	�UG�G���E� osmopriming SGD  
     3.3 ก�MNกOก��ก�� total peroxide ��	 MDA content %��&�'�(��ก)��3JQ���ก����������	�&�'�3JQ
���ก�	
��ก� osmopriming   

             T�กก�;
g�^�D	�UG	97H���F�����G���E�ก�;	;�R���F �K���C;����ก�;	ก�G]�:���y<��RCw�ก�;��� peroxidation 
T�กก;�K��ก�;	;�R���F	��H���ก�PQ�	�7H�	����Rก�;	;�R���F	��H��PQ� dPHR]ก�;
G�R��Q9�G�D�Rก�K]ก�;
G�R��R 
Lin et al. (2005)   �9GR���	�7H�	�UG	97H���F������ก�PQ� ก�;	ก�G peroxidation ^�	�UGT���ก�PQ�T�	�U�SGDT�กก�;
:;�T9�K]�:���y<
�H	ก�GT�กก;�K��ก�;��Q�7� total peroxide �� MDA content 	��H��PQ�G�R�9GR^�;XC
�H 2 (a) �� (b) 
T�	�U�SGD���C;������R total peroxide �� MDA T�	��H��PQ�����R;�G	;U� T�ก���
�H 0-20 ��Rก�;	;�R���F ��	��H��PQ�
	���R	Uก�D����Rก�;	;�R���F 20 ��� �9GR���	�7H�	�UG	ก�Gก�;	97H���F����T�	ก�GCw�ก�;��� peroxidation ^�	�UG��ก�PQ�
��	ก�G total peroxide �� MDA ��ก�PQ�GD�� ��	�7H�	�UG�;�ก����	ก�Gก�;	97H���F����^�;�G�K
�H��กT�hPRTFG��กI: �7�
	�UG
�H	;�R���F 20 ��� ��RT�ก��Q�Cw�ก�;��� peroxidation �;7�C;���� total peroxide �� MDA S������ก�;	C�H���CR 
T�	�U�SGD���	�7H�	�UG�;�ก����	ก�Gก�;	97H���F������ก 
g�^�DCw�ก�;���	���:��Rf ^�	�UG9�Q�9FGR  
             ��กT�ก��Q]ก�;
G�R��R�K��� ]�:���y<T�กCw�ก�;��� peroxidation ^�	�UG�;�ก����9���^�L�	ก�GT�ก
Cw�ก�;��� peroxidation ��RS����dPHR�7����SGDT�กC;������R total peroxide ��C;����S���:ก:��Rก��ก�KC;���� MDA 
G�R;XC
�H 2 (a) �� (b) dPHR9�G�D�Rก�K;��R����R Orhan (2002) �K���	�UG�;�ก������C;����ก;GS�������	��ก9XR
�H9FG 
dPHR	CZ�ก;GS����S����H�:�� ��	ก�GCw�ก�;��� peroxidation SGD �9GR���ก�;	97H���F������R	�UG�;�ก����9���^�L�	ก�G
T�กก;�K��ก�; lipid peroxidation ]ก�;
G�R������	CZ�SCSGD���9���;h:�G:���;7�K�ก;�G�K��Rก�;	97H��
�F������R	�UG�;�ก����T�กก�;	C�H���CR��C;������R MDA ^�	�UG�;�ก����SGD  
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              	�UG�;�ก����
�H	97H���F����T�กก;�K��ก�;	;�R���F	�7H�]���ก;�K��ก�;C;�KC;FR�F����	�UG�G���E� 
osmopriming C;���� total peroxide �� MDA GR
Fก;�G�K��R	�UG
�H	;�R���FG�R�9GR^�;XC
�H 2 (a) �� (b) dPHR]
ก�;
G�R��Q9�G�D�Rก�K]ก�;
G�R��R Lin et al. (2005) �� Ya-jing et al. (2009) �G�	u�������R��HRC;���� 
MDA GR	�D�^กD 0 mg/g ��R	�UG�;�ก���� �9GR���ก�;C;�KC;FR�F�����G���E� osmopriming ����Gก�;
	ก�GCw�ก�;��� peroxidation ก;GS����^�	�UG�;�ก����SGD     
 
 
  
 
 
 
 
 
 
 
 

Figure 2 Effect of accelerated aging and priming process on (a) total peroxide and (b) MDA content in aged  
               and primed sweet  pepper seed.  
     3.4 ก��F�JQ���F��F��&G MDA content ��	F�	7�3I�R(ก���ก����&�'�(��ก)��3JQ���������	
�&�'�3JQ���ก�	
��ก� osmopriming 

             	�7H�	C;��K	
��K����9�����E<;�����Rก�;	C�H���CRก�;R�ก��R	�UG�;�ก����ก�KC;���� MDA ^�	�UG
�H
	;�R���F �K���������9�����E<ก��
�RK �9GR^�D	�U����	�7H�	�UG	ก�Gก�;	97H���F����9�R]^�Dก�;R�กGR	�7H�RT�ก
���^�	�UG�;�ก����	ก�GCw�ก�;��� peroxidation ��RS����
g�^�DC;����ก;GS�������GS����H�:��GR��SGD]�:���y<
	CZ� MDA ��	�UG�;�ก����
�H]���ก;�K��ก�; osmopriming 9���;h	��H�	C�;<	dU�ก�;R�ก��R	�UG�;�ก������
C;���� MDA GR	�D�^กD 0 mg/g ��R	�UG�;�ก���� �9GR^�D	�U����ก�;
g� osmopriming 9���;hC;�KC;FR�F����
	�UG�;�ก����
�H	97H���F����SGD �G�:;�T9�KSGDT�กก�;	��H��PQ���Rก�;R�ก��ก�;GR��RCw�ก�;��� peroxidation 
��RS����T�กC;���� MDA 
�HGR  
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Figure 3 Relation of seed germination and MDA content in (a) aged and (b) primed sweet 
pepper seed 
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4. 7��F��ก�3���� 

 ก�;	97H���F������R	�UGT�กก�;	;�R���F
g�^�Dก�;R�ก��R	�UG�;�ก����GR����R;�G	;U� dPHR	��
�Ĥ �D̂ �
ก�;	;�R���F	��H��PQ�T�
g�^�D	�UG�;�ก����	97H���F����	��H��PQ� ��	�7H�	�UG
�H	97H���F����]���ก�;C;�KC;FR�F����
�G���E�ก�;
g� osmopriming dPHR9���;hC;�KC;FRก�;R�ก��R	�UGSGD^�	�UG
�H��;�G�Kก�;	97H���D�� (	C�;<	dU�:<ก�;R�ก
��ก��� 69% �;7�	�UG
�H	;�R���FS��	ก�� 20 ���) ��
�H;�G�Kก�;R�ก 83% �;7�	�UG
�H	;�R���F 10 ��� 9���;h	��H�ก�;R�ก
SGD��ก
�H9FG �Kก�;	��H��PQ���RC;���� total peroxide �� MDA 	�7H�	����Rก�;	;�R���F��ก�PQ� C;���� total 
peroxide �� MDA T�	��H��PQ�:��	��
�H	;�R���F ��C;����]�:���y<T�กก�;	ก�GCw�ก�;��� peroxidation ^�	�UG
�;�ก����9���^�L�	CZ� MDA content 	CZ�SCSGD���;�����Rก�;	97H���F������R	�UG	ก�GCw�ก�;��� peroxidation ��RS����
��ก�PQ� ��^�	�UG
�H]���ก;�K��ก�;C;�KC;FR�F����	�UG�G���E� osmopriming 	�7H�:;�T9�KC;���� MDA content 
�K�����C;����GR��กT�	�D�^กD8X��< 	CZ�SCSGD���	�UG�;�ก����9���;hC;�KC;FR�F����SGD�G���E� osmopriming 
��ก�;	C�H���CRC;���� MDA 
�H	ก�G�PQ���Q ������	CZ�SCSGD
�HT�^�D̂ �ก�;K�ก;�G�K�F������R	�UG���EF<SGD  
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