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1 - γ-aminobutyric acid (GABA)     
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1 -  Ferric Reducing Antioxidant Power                                                             2 - 2, 4, 6 Tripyridyl-s-Triazin (TPTZ)  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
12

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.12.0
http://journal-irshs.ir/article-1-442-en.html


����]�# � 	
���H 

334 

 -�.��) $%&'<=0�,?����"��
 (�"�=�5  

   D3� D8,�e� .��0 2�F
C 6�9���A  1��8;9��+1�  n��Upadhyay ����]�# � )30 (�=� M0�  6�9���A `\� .���8;9� 

��M]T0� �� ���  |�� 6�K �= �-8H= B� :�� �= �M��M�420  L;I�� 2�F
C D8,�e� � ��0��� �M��
�
�1� ��A�� 6����]8� �$

.�� n��FA 

���� ���"����  

  �� .���1C "���C J�K L,�H �= 4���M9�� :��!�� ��K 4��9  58� .�]�#�� � 	GM;��# � �� ���
� ���]$ �0 �= 	�=�7$

�=�=��F�� ��
 1� �=� M0� �� �# SAS  �q;
)4/9 "��9�� "��� � D��A ���
� (� �#��=��
 20� � "���C��
 1 �q;
 4;9� ��F��

)2016( �� �=� M0�58G
�8� �;��-� .����= ��P ���1C �� �# 6��MI� z_0 �= � 5]
�= "�1% .�
�� 	���1�� 

2�� � 3��4(  

(�&)*"  

   U�0�����8M
 "�#��D0= ���C ��=�A ��#�)� .�]�#�� 6���� ��Mq� J�_0 	��+���A $����8�C8B�� �80� / ���1 � 2H�

�
��
 "��=��z_0 �=  6��MI�1% 	�e� ��= ��=�A� ��8M
 "�#58G
�8� �;��-� �# =�= ��)
 �9 5��M)8��M���" 6��� 49 ~����

���8$ ��60 	�8� �R��$����8�C���A8B��  �80��
��8� 2H� �=  �8 0 4��$ 1� S+24 D��0 =�� ���0 )4]� 1(. �8$�� 

B��8$����8�C���A  �80�D?�
 	���$ �= �=� M0� =��� �8,�$ z_0 D;
��$ �#�� �� D�;
 �#L89�$ "�#,��� /�#= .��F�� �� 	

��"��K  2H� ��G
� �9�
��8�  (U�;I) 	�8;I 2H� �� D�;
 (4��M� ��8
) �8 0 5��M)8� �8,�$ ��F8�L89�$"�#  6��� ���= ��

.=�� L89�$�#"  	,����� 	A*�� 	M
C	
��8;9� �=�H �� ��3� 6�]�=��"�# =�1C � ��8;9��+ .#�9��80 "�)
 �M<��"� �� ��?�� 

b��= 1� �M<��"�# 	#�8A �= ����� .�$ 	)��;9� /��M;# 1� 5�� �� D?�
 6����# �= D��� 	#�8A �� ����� B� s<�� `�< 

"��� .8+	�8� ��F8� � 4��$� .�$"�# ��
1�8
 �= ��#�8A �M<��� 	�) =��25 .(�= A8��#�D���
� / ���	, L�
� �B ��A*	 

 D��@��1 .�$  D0� �9��)
 ���#= ��9�1�0���=	 ���"  �� ����-�.�$�#" 
8��
�A��P ��
1 	� `�;����K �� � =�� 	�9

6���  49 ��1 ^��$ 58��+ "��=�	����.  5��	� :��! ��8A [�K 1� .�$ �e� 1�� B� �W9��I k0�+ �9 =��\+ 6��MI� ��

 "��9�1�0.�$ �� ���
 "���  .D0� ���0.�$  ^��$ L�0 ���0L89�$"�# �= B8,��� 	� ��#�8A L�0 ���0 ^H�� �= � ==�A

 .��F��L89�$"�# ,���	  ��+	6��� �# 5�� �9 ���L89�$"�#  5�y k0�+.�$ ���# A ��8��#� 	� 	
���� B�9) ���922 .(

 .��F��L89�$"�# ,���	 �= �@�  =����9C���AB��$����8�  �80��� �y ��M<�0 �� ���$ 	)��;9����� 	� ��
��$ =��3� �= 4��$ ��

 ���0�
�� ^H�� �8 �.  

;�	������" (�!:�  

   U�0�����8M
 "�#�����C D0= �#�)���=�A � .�]�#�� 6������Mq� J�_0 	��+  B��8$����8�C ���A�80� ���1 � 2H� /

�
��
 "��=�� 6��MI� z_0 �=1% 	�e� ��=2# � D0� ���=�A58G
�8� �;��-� 1� 4!�I ��8M
 58�P �#�9 =�= ��)
  5��M)8�

��F8� ���8$ �= 6���� :���8#���960 	�8����A �R�� B��8$����8�C  ���1 �= �80�12  �24  �
��8� 2H� �= � D��0 D�;
 �8 0

 5��M�9 � D0� �=�� 	�8;I 2H� ����F8� 4]�) ��=�A ��#�)� �#�� �= :���8#���92 .(:���8#���9 ��$�G�$ D,�<=  6����

 �=4��$  ��	A=1���0 D0� ��� sq)� 	��< �� 58� ~��$�� 	��P ��#�8A 1� "��8;� �= � ��8#���9 D?�
� :�  �� 4��$

 ���0D0� ��80� :��@� �� )29 B��8$����8�C���A /(	� �80�D8,���M� �
��$ �8@�$ ��1 �� ��8�C �80� � ��H ��Y�# 	#�8A "�#

:���8#���9 .�#= ���H"�# �� 6���� ����� B� 28?�$����9 F�0� 	��e� ��� D0� Z��� �9 ��]�M0� X�)
 �= ����� L80C"�# 


	�� .�$ 1��# � .#�9 D)
 D8,��M],��# 	�) =��10��#�8A .( �� 1� D0= �=�= 	����$ /`C D?�
 	
��= =��� 1� ���� 

��F8� "�#��H 6���� �� .��F�� 	���#= � 5�� �� L8$�$ L80C 1� 4!�I .�$ 1� 	A=1���0 	�) ��#�96 n��FA ���G)#�*+ /(

�=�9�
� 58� �9 ��F8� 	A=1���0 � ��F8� "�#��H �= 6���� 58� 2H�"�# 	�e� ~��$�� ��G
�/=��= =��� "��= �� "��K �9 

	�H� �9 5��M)8� "���= ��F8� "�#��H 6���� /=�� 5��M)8� ��F8� �� ���0 �� 4��$ ) D��= ���1 �\A �=24 .( D?�
 .��F��

 B��$����8�C���A �80�	���< =����9 �@� �= 	
��= �C 6�e� L�0 �<�P ��� �$ TCA���  "�M)8� :���8#���9 D��3
 �= �9

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
12

.0
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-1
2-

06
 ]

 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.12.0
http://journal-irshs.ir/article-1-442-en.html


6���� �@� B��8$����8�C ���A 	��+... �80� 

335 

:���8#���9 D?�
 � ��� [�7� �<�P 5�� �=6���� "�# 	� .#�9 �� ��8A �=.�#=  L�0 ���0 .�$ ��#�8A 1� "��8;� �=

	� 6���� ��H .��F��) .==�A28.(  

  

  

  

  

  

  

  

  

  

  

  

  

  

Fig. 1. Effects of gamma aminobutyric acid treatments on total phenol content of ‘Bidaneh Sefid’ and ‘Hosseini’ 

grapes under cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. Means with same letters are not 

significantly different at the 1% level of Duncan's multiple range test. 
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Fig. 2. Effects of gamma aminobutric acid treatments on carbohydrate content of ‘Bidaneh Sefid’ and ‘Hosseini’ 

grapes under cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. Means with the same letters 

are not significantly different at the 1% level of Duncan's multiple range test. 
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Fig. 3. Effects of gamma aminobutric acid treatment on antioxidant content of Bidaneh Sefid and Hosseini under 

during cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. The mean of each hour with the 

same letter was not statistically significant at the 1% level of Duncan's multiple range test. 
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Fig. 4. Effects of gamma-aminobutric acid treatment on lipid peroxidation of Bidaneh Sefid and hosseini under 

during cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. The mean of each hour containing 

the same letter was not statistically significant at the 1% level of Duncan's multiple range test. 
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Fig. 5. Effects of gamma aminobutric acid treatment on proline content of Bidaneh Sefid and Hosseini under 

during cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. The mean of each hour with the 

same letter was not statistically significant at the 1% level of Duncan's multiple range test. 
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Fig. 6. Effects of gamma aminobutric acid treatment on the activity of Catalase enzyme in Bidaneh Sefid and 

Hosseini under during cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. Mean hours of the 

same letter were not statistically significant at the 1% level of Duncan's multiple range test. 
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Fig. 7. Effects of gamma aminobutric acid treatment on the activity of guaiacol peroxidase enzyme in Bidaneh Sefid 

and Hosseini under during cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. Mean hours of 

the same letter were not statistically significant at the 1% level of Duncan's multiple range test. 
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Fig. 8. The effects of gamma aminobutric acid treatment on the activity of ascorbate peroxidase enzyme in 

Bidaneh Sefid and Hosseini under during cold stress. G1: control, G2: 15 mM, G3: 30 mM, G4: 60 mM. 

The mean of each hour with the same letter was not statistically significant at the 1% level of Duncan's 

multiple range test. 
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Research article 
 

 

Effects of Gamma Aminobutyric Acid (GABA) Foliar Application on 

Biochemical and Physiological Properties of Grapevine under Cold Stress 
 

B. Ghorbani , H. Hassanpour*  and M. Jafari11 

 

Cold stress is one of the most important causes of reduced crop production and result in a lot of 

damages every year. In order to investigate the effect of gamma aminobutyric acid (GABA) 

spray on physiological and biochemical traits and improvement of cold tolerance, a study was 

conducted on Bidaneh Sefid and Hosseini cultivars factorial in a completely randomized design 

at the Urmia University. In this experiment, GABA was sprayed at four concentrations (0, 15, 30 

and 60 mM) during 10-15 leaf stage in two cultivars (Bidaneh Sefid and Hosseini). The treated 

seedlings were then placed in a growth chamber at 4 °C and sampling of young and fully 

developed leaves was performed at defined times (0, 3, 6, 12 and 24 hours) and biochemical 

parameters such as total phenol, total soluble carbohydrate, antioxidant capacity, lipid 

peroxidation, proline content and activity of enzymes such as catalase, guaiacol peroxidase and 

ascorbate peroxidase were investigated. The results showed that the most positive impact against 

deleterious effects of cold was observed in 60 mM GABA at 24 hours after cold treatment 

compared to other treatments in both cultivars. The results also showed that the highest total 

soluble carbohydrate, total phenol, and proline content and the lowest lipid peroxidation were 

observed at 12 and 24 hours after cold treatment in Hosseini cultivar. The use of this compound 

increases plant signaling and prevents severe damage by removing free radicals during stress. 

Keywords: Antioxidant enzymes, Lipid peroxidation, Proline, Foliar spray. 
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