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�# ���51#�0/.F��8 	
��s  

  
Fig. 1. Means comparison for the effect of GABA treatment on the vase life of Anthurium andraeanum cv. 

Sirion. columns with different letters are significantly different based on Duncan's multiple range test 

(P≤0.01). 
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Fig. 2. Means comparisons for the effect of temperature treatment on the vase life of Anthurium andraeanum cv. 

Sirion. Different letters on the column are significantly different based on Duncan's multiple range test 

(P≤0.01). 
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 K���1- C�[�#�� D��8 � ���3 FI�
 ���9 �
��
"��8��  �� aX���!�8) �1
 "�����/( 23  	
���������6
7 SO� .����;=  
Table 1. Interaction of temperature, GABA concentration and sampling time on membrane stability index (%) of  

Anthurium andraeanum cv. Sirion.  

21  9� }��X 9� G/ 9��

��
��)�
��
���4Y "��8��( 

day out of  st21

storage 

)sampling th4(  

14  9� }��X 9� G/ 9��

���
�)�
��
��= "��8��( 

day out of  th14

storage 

)sampling rd3(   

7 ��X 9� G/ 9�� 9� }

��
��)�
��
��8 "��8��( 

day out of  th7

storage  

 (2nd sampling) 

9��  ���
� 9� }��X  

)�
��
K�� "��8��( 

day out of  st1

storage 

)sampling st1( 

 

��8  

Temperature  

���3 FI�
 

GABA  

concentration  

12.5h 27.1efg 80.1b 100 a 5 
control  

24.4fg 51.5c 100 a 100 a 10  
19.5gh 33.5ef 100 a 100 a 5 

1 mM  
33.5e 77.9b 100 a 100 a 10  

28.9ef 43.8d 100 a 100 a 5 
5 mM  

42.8d 82.0b 100 a 100 a 10  
 Means with the same letters are not significantly different based on Duncan's multiple range test (P≤0.01). 

B;5
�;�"���8 "�# u�]"�# ��1
 ��<[�	�R� P�� & 8��
 ���#8:�@@=� �� D��8  ��@@�97�@@���8 �@@�Y "�	� �@@!�8 H@@� K�@@�6]� xk@@= �8 B@@[
�8�@@��� 

)01/0P≤(.   
  

0	!
�����4�!5 

 G
����� ��N�&�? 8�8 ��1
  C�[�#�� ��@@�9�@@
��
� �@@�8 D"��8��  �@@��3 	@@30�� �@@���-��"8 �@@;T�-7 K�@@�6]� xk@@= �81% 

	�R�8�� ��8 B;5
�;� �<��.� .�8�8�#"  K���2  ��N;� B��61;� �? 8�8 ��1
��-��"8 �;T�-723 �� `���� "�@@�8 � �#�@@� "�@@#

 ���8 J�/:�;<�=  �8�
��
"��8�� ���4Y 3��� 	
���/ 2]��� �8 ���"� .8��  B����;6
�# �@@6��� �@@�"�# Soleimani Aghdam 

) ����[�# �19�����6
7 �8 (��� ���;& "�# .8��8 	
��s�# ���3 ��  	5Y��@@Q[� C#�@@? >�@@= �#�@@;Q;- ��� �;<?� ���7���@@1
 

	�8��  �?	���-�� �;-�& aX�� �� �
��&"8��-�� .8�� 	���9�� �;T�-7"8 �;T�-7	
���/ �8��7��  \�@@Y "�#�;@@=� ��;@@=��;<?�

 l�����;
�1
  � F=� ���.� >;?�& B�����
�1
 �����"�  "��� 	=��� C�&?�	1��< 	� ���@@O �8� 6@@=� 8��@@� B6@@�� M�@@� .8�@@;3

 FI�
 >;?�& B����1
 ���#8>;=7 "�����/ 	3��8�1
  �6X�� 8�@@[��� C#�@@? DM�� 8��X� �8 ��;6
 .F=��@@1
  ��@@
9 �@@6X��

	����� )15 D18(. �� 	�? ��L ���.� � F;-��6[-� F1
 FI�
��-��"8 D�;T�-7�� ����� �
�1
 C#�@@? 	[�c�@@-��N;� "��h@@/�� 


 	��s6
��1
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�@@�����@@���6
7 

.����;= SO�  
Table 2. Interaction of temperature, GABA treatments and sampling time on malondialdehyde (nmol g-1 fw) of 

Anthurium andraeanum cv Sirion.  
 

21  9� }��X 9� G/ 9��

���
� )�
��
 "��8��

���4Y(  

day out of  st21

storage  
)sampling th4(  

 14  9� }��X 9� G/ 9��

��
�� )�
��
��= "��8��(  

day out of  th14

storage 

)sampling rd3(   

 7  9� }��X 9� G/ 9��

���
� )�
��
��8 "��8��(  

day out of  th7

storage 

)sampling nd2(  

���
� 9� }��X9�� 

)�
��
�� "��8��(K  

day out of  st1

storage  
)amplingSst 1( 

��8  

Temperature  

���3 FI�
 

GABA  

concentration  

2113.6a 1225d 969.2f 749.1m 5 
control  

885.5h 786.3l 676.5o 663.1p 10  
1469.4c 1054.7e 915.2g 736.7m 5 

1 mM  
893h 858.7i 597.7r 592.8r 10  
1881.1b 841.1j 711.7n 636.7q 5 

5mM  
825.3k 658.7p 593.9r 573.2s 10  

Means with the same letters are not significantly different based on Duncan's multiple range test (P≤0.01). 
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Table 3. Interaction of temperature, sampling time and GABA treatments on SOD activity (U mg-1 protein) of 

Anthurium andraeanum cv Sirion . 

21  9� }��X 9� G/ 9��

��
�� )�
��
 "��8��

���4Y( 

day out of  st21

storage  
)sampling th4(  

 14  9� }��X 9� G/ 9��

��
�� )�
��
��= "��8��( 

day out of  th14

storage 

)sampling rd3(   

 7  9� }��X 9� G/ 9��

��
�� )�
��
��8 "��8��( 

day out of  th7

storage 

)sampling nd2(   

���
� 9� }��X9�� 

)�
��
 "��8��K��( 

day out of  st1

storage  
)sampling st1(  

��8  

Temperature  

���3 FI�
 

GABA  

concentration  

0.77g 1.21f 1.26f 2.23e 5 
control  

0.41i 0.56ghi 0.76 g 2.74bc 10  
0.46hi 0.54ghi 2.23 e 2.60cd 5 

1 mM  
0.77g 1.38f 2.14 e 2.84 bc 10  
0.63ghi 0.67gh 2.89 b 3.14 a 5 

5mM  
0.57ghi 1.17 f 2.24 e 2.39 de 10  

Means with the same letters are not significantly different based on Duncan's multiple range test (P≤0.01). 

B;5
�;�u�] "���8 "�#��1
 ��<[� "�#	�R� P�� & 8��
 ���#8:�=� �� D��8 �@@���8 �@@�Y ��@@�97 xk@@= �8 B@@[
�8 "�	� �@@!�8 H@@� K�@@�6]� �@@���

)01/0P≤.(  

 

�
<	�������*��.	; ��6/5 7�!
8� 

 C�[�#���
��
 ���9	@@�R� �@@!�8 H� K��6]� xk= �8 9�&��<�8�;<?��/�= S�N
7 F;-�R� "�� ���3 � ��8 D"��8�� .8�@@� ��8

�8�8 B;5
�;� �<��.��� 9�&��<�8�;<?��/�= S�N
7 F;-�R� ��N;� B��61;� �? 8�8 ��1
 �#23 �� `�� "�@@��3 �@@� ��@@� ��@@�;& "�#

	�;� J�/ ���8 J�/ "��8 �8 �M�� :�;<�=�
��
 �8 � �#�@@� ��@@�;& �8 S�N@@
7 B@@�� F@@;-�R� ���@@.� B��6�? �? 8�� K�� "��8��

 "��810  ���8 :�;<�=�
��
 �8K���) �� ��#�1� ���4Y � ��= "��8�� 3C��N@@�� �@@� ���3 8����? �? ��6����8 ���51#�0/ .( 

	6
7 S6<;= F;��v	
��;<?� �
�3 \����0;@@<?� K�@@R� "�# 2@@o� 9�&��@@<�8�;<?��/�= (SOD)D 9M�@@&�? )CAT( P����[@@=7 D

9��;<?��/ (APX)  �9�6?�8� ��;&�&��3 (GR) �7 	����?	� C��N�� �� �#�� � �#8����� �8 	���8 �= B;-�� �����ROS   �8�@@� �@@#

� ) 	�&� H& �0;<?�-
2O(  �� ��2O2H 	� 2���& .���?GQ@@= 2O2H 9M�@@&�? w@@=�& ��@@� �@@;-�& P����[=7 �9��;@@<?��/  uh@@]

	�FI�
 .8�� �� � 9M�&�? "MP����[=79��;<?��/ � 9�6?�8� ��;&�&��3 � �7 8��9 F;-�R�23 �8 �# >�@@= �@@��3 �@@� ��� ���;& "�#

 F���
� C#�?2O2H  	6
7 F;-�R� � ���	� C��N�� �� 	
��;<?�8 �#)20(DB�� �� ��N�� . Cao  � ) ����@@[�#4 �@@
8�? ^��N@@3 (

��;� 9� ���3 �8 �# �8 9�&��<�8�;<?��/�= F;-�R� ��N;� �? ��@@�9 F@@�h3 �� P�
��=�� 2;6� �� ��� ���;& � �#�� 2;39� "�#

	� 9�&��<�8�;<?��/�= F;-�R� �8 C��N�� .F��� C��N�� �8�? K�R��;
 �8 �� F��� 	��
��& �
��&-
2O 	-�@@] �8 B@@�� � 8�@@�� M�@@� 

�6��O uh] �8 9��;<?��/ P����[=7 � 9M�&�? F;-�R� C��N�� �? F= �2O2H 8 ��8�@@.� K�6�? �8 F=� B[�� �? 8��8 F-�X-
2O 

� 2O2H  N;
S�N
7 "M�� F;-�R� .���� �6��8 C.
S�N@@
7 F@@;-�R� C#�? �� ����# 9M�&�? � 9�&��<�8�;<?��/�= "�# 9�
0;@@<?�Q;- 

)LOX( ��N;� C#�? >�= 2O2H  �-
2O  C�& � ���	1��<?� 	� C#�? ��) �#823�� .( "�#�;@@=� "M�@@� F�@@<
 �@@!WX ��L

�;
 \�YS�N
7 B;T�@@/ F@@;-�R� � "c�
� xk= �8�� M�� Dl���� �� l����9�
0;@@<?�Q;- "�@@#  9�Q;-� @@<� �D (PLD)  F@@;-�R� N@@;
 �

S�N
7	6
7 S6@@<;= "�@@#	
��;@@<?� );<?��/�=9M�@@&�? D9�&��@@<�8� D ��;&�@@&��3 D9��;@@<?��/ ��;&�@@&��3S 9�� @@<
��& P����[@@=7 D

9��;<?��/ D9�6?�8� P����[=7���;#8 ��� � 9�6?�8� P����[=7���;#8 ( >;@@=7 C#�? �8�@@1
 9� "�;3�@@�� � F@@���
� ROS�@@# 

	� >�=���� �6��8 "�61;� 2��& 	389���= ����� �8 ��;3 �& 8�� )4�<��.� .( �;�B;5
�#  S�N@@
7 F@@;-�R� ��N@@;� �@@? 8�8 ��1


 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

4.
5.

8 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.5.8
http://journal-irshs.ir/article-1-353-en.html


����[�# � "���4� 

442 

 l��@@� 9� G@@/ �@@? F@@=� B@@�� �@@�� B�� 	-��6]� 2;-8 .8�� 	��46
� 2]��� 9� �61;� C���97 �;-�� 2]��� �8 9�&��<�8�;<?��/�=

�
�3 �;-�& � C�& ���8	6
7 S6<;= �8�� M�� �� ��;3 �0;<?� K�R� "�#	� ���@@O� 2[@@1� B@@�� n�� "��� 	
��;<?��@@�?  �@@� 	@@-�

�
�3 F���
� � ���9 F�h3	� C#�@@? S�N@@
7 B@@�� F@@;-�R� "�@@��3 �@@�� B6��@@� ��@@��/ � �0;<?� K�R� "�#.�@@���  �@@� �@@��& �@@�

��;6
"�# �@@6��� �� 9�&��<�8�;<?��/�= S�N
7 F;-�R� �
�� C#�0/ B�� �8 ���7 F=8 �� "�#Cao ) ����@@[�# �4 �@@� �@@k��� �8 (

�E� C#�? c 2;39� �8 	389���=2;6� ���;& �� 	�/� � P�
��=��Yang  ����[�# �)23(  ��@@�;& �@@� 	389���@@= C#�? �� �k��� �8

��;� �8 ���3) ����� � ��O� 	
��;�= � ��# "�#18  � ��@@
� D��@@;X D2@@;39� 	389���@@= C#�? �8 	����3 ���;& �;Er& �� �k��� �8 (

.F��8 F.��k� 	5
��
  

=
<
* ��6/5 7�!
8��  

 C�[�#�����9 �
��
� ��8 D"��8��  K�@@�6]� xk@@= �8 9M�@@&�? S�N@@
7 F;-�R� "�� ���31% 	@@�R� B;5
�@@;� �@@<��.� .8�@@� ��8

�8�823 8�8 ��@@1
 �@@#	�;� H@@� "�@@��3 �@@� ��@@� ��@@�;& "�@@# "�@@�8 �8 �M�@@�10  �@@��8 :�;@@<�= ��@@5�# �8 �@@�]�� B;@@��8

�
��
 .�
8�8 ��1
 �� 9M�&�? S�N
7 F;-�R� B��61;� D"��8��S#B;@@�Y  D9M�@@&�? S�N@@
7 F@@;-�R� ��N@@;� B��@@6�? �823 ��@@�;& "�@@#

 ���8 J�/ "��8 �8 (�#��) ���3 �� ��1
 :�;<�= �8�
��
 � ���4Y � ��= "��8�� N;
23 J�@@/ � H@@� "�@@��3 �@@� ��� ���;& "�#

	�;� ���8 J�/ "��8 �8 �M�� :�;<�=�8 �
��
"��8��  ���4Y ��#�@@1� "��@@�7 �@@I
 9� �@@? �@@�&	@@�R� P��@@  ��6@@���
 "��8

K���) 4 .( C�&	1��<?�  	��
 9�ROS 	��#�@@�
�� -2O  D2O2H  �8 2;@@<?���;# K�@@[�8�� � C��N@@�� C@@.
 	389���@@= C�@@&

S�N
7 � �
��8	6
7 "�# 	
��;<?� ��
�� n@@�� �8 	@@�4� C@@.
 F@@=� B@@[�� 9��;@@<?��/ P����[=7 � 9M�&�? D9�&��<�8�;<?��/�=

K�[�8�� F;�=97 "�#����� �6��8 	389���= C�& C#�? � 8� )4 .( "�;3��� C�& 9�	1��<?�  >�= "�@@.� �@@6X�� �8 w���@@�

 	389���= C�&	� 8�� � F=� B[����?�9�=  	389���@@= C�@@& �@@� F@@���.� 	�!� .�@@��� �8K�@@V��"�# 	
�@@�
��D  C��N@@��

7 F;-�R� C��N�� �� �k��� �8 F��8�� 9� G/ ��]�� �8 	389���= �� 2��&S�N
	6
7 "�# 	
��;<?� F=� ��� ^��N3)4.(  

 

 K���4- C�[�#�� ���9 � ���3 D��8 q�6s� "�#���;& �
��
"��8��  �@@�9M�@@&�? S�N@@
7 F@@;-�R�)FW 1-g 1-min 2O2mol Hμ( �8 
 23	
����  �����6
7 .����;= SO�  

Table 4. Interaction of temperature, sampling time and GABA treatments on CAT activity (μmol H2O2 min-1 g-1 

FW) of Anthurium andraeanum cv Sirion. 
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� 9� }��X9�� 
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K�� "��8��( st1 

day out of storage  
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��8  

Temperature  

���3 FI�
 

GABA  

concentration  

0.61o 0.89lmno 2.16g 3.59d 5 
Control  

1.11jklm 1.37hijk 2.27fg 4.31c 10  
0.80mno 1.04klmn 2.31 fg 3.17e 5 

1 mM  
1.39hij 1.63h 8.59a 3.31de 10  
0.74no 1.30hijk 2.5f 4.26c 5 

5mM  
1.18ijkl 1.48hi 7.09b 4.49c 10  

Means with the same letters are not significantly different based on Duncan's multiple range test (P≤0.01). 
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Fig 3. Comparison of spathe browning as one of the most important symptoms of chilling injury in anthurium 

plants treated with GABA at temperatures of 5 and 10 ° C.  
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Fig. 4. Interaction of the GABA concentration and temperature on the spathe browning of Anthurium 

andraeanum cv. Sirion. Columns with different letters are significantly different based on Duncan's 

multiple range test (P≤0.01). 
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Table 5. Interaction of temperature and sampling time on the chilling injury of anthurium cut flowers ‘Sirion’.  

Means with the same letters are not significantly different based on Duncan's multiple range test (P≤0.01). 
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Means comparison of 10 ºc 

1 h 0.7 0.33 j 

2 h 0.7 0.33 j 

3 1.07 e 0.33 j 

4 1.4 cd 0.36 j 

5 1.67 a 0.36 j 

6 1.67 a 0.51 i 

7 1.67 a 0.55 i 

8 1.67 a 0.77 gh 

9 1.67 a 0.88 fg 

10 1.67 a 0.96 ef 

11 1.67 a 1.29 d 

12 1.67 a 1.48 bc 

13 1.67 a 1.59 ab 

14 1.67 a 1.63 a 

15 1.67 a 1.67 a 

16 1.67 a 1.67 a 

17 1.67 a 1.67 a 

18 1.67 a 1.67 a 

19 1.67 a 1.67 a  

20 1.67 a 1.67 a 
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Research article 

 

Effects of Postharvest γ-Aminobutyric Acid Treatment on Vase Life and 

Antioxidant Enzymes Activity of Anthurium cv. Sirion under Chilling Stress   

 

F. Mahjoory, A. Ebrahimzadeh*, M.B. Hassanpouraghdam and M.A. Aazami Mavaloo11 

 

Keeping anthurium cut flowers under 15oC leads to chilling damage and reduction in 

flower vase life. In this research, the effects of postharvest GABA treatments (0, 1 and 5 mM) 

on vase life, membrane stability, spathe browning, antioxidant enzymes activity (CAT, SOD), 

and MDA content during 10 days' storage at 5 and 10 oC were studied. The results revealed 

that the longest vase life was observed in 1 mM GABA in 10 oC. Untreated flowers showed 

the least membrane stability and the highest MDA content in chilling temperatures. SOD 

activity was increased using 5 mM GABA. The flowers treated with 1 mM GABA had more 

CAT activity. GABA treatment had no effect on spathe browning. Finally, it can be concluded 

that both concentrations of GABA (1 and 5 mM) were effective to induce chilling resistance 

in anthurium cut flowers.   

Keywords: CAT, Chilling injury, GABA, MDA, Vase life. 
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