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�� 2��34� �56   $7 ���� �� #%8�� ����1� &��9 	
����  ��:
.  #:� 

2��� ��<*� �=����> 	4? �1��� ��� ���� 	
����  ������ ���� ���� 2��$' 2��34� @���' 	
����  ����31� 

#� ���� �� 	�A�9 "�B �� #C5*� #$%! &' (�)�� ��31�) (��31��B D�E�� .����� �� 2��  FG��:��> ��  #:1  #:%8�� 

)15 ����4�F 1 ���> ���  15 ���> ���( ���� ��� ���� 	
����  #� #1 ������ FJ��� K1�3�  (0�9  �+C' .���
 

L��3� #%M�8 ��=� ��� ���� 	
����  ������ ���� �� �� F����  E8 F���� ����� 1�3�>F2���� ����� 2���3� FN 

#3���1� &��! F���1��3�' ���� ���? F,�%O� 	P+� ����  �:��?  ,�:%O�  #:�  #�'��:1�  &:��!  F�:3�'  ���:��  	:�Q�$� 

3�>� �����+9�  ���3O� ���� �Q�*� ���� ����  !� "��� �� ��� ��� �*$� ���� .	
�� ����� ���� ���?  ,�:%O� 

�� 	
���� FD�1 16/16 �M�� ���  �2� ���� ��� K1�3�  (0�9  T�:A'  :*$�� ����  ����:=�  .�:=�  ���:�� 

#3���1� &��! F���1��3�' 	P+� ���� ���? ,�%O� #� ��1� �� 	
���� D�1 #� U�'�' 04/1  2/16 �M��  .��:� �� 

Y��E� L��3� #� 	1� ���> �Z���� 2�� 	1� #9 ���� ��� K1�3� 	
���� D�1 K1��) ���>  (��:�  	:�A�9  ��:34� 

	P+� #� ���� ��� ���1 	
���� �� .�*3
��  

  

��%9 �[� ��: �3�> F����+9� F������ F���%�6 	�A�9.  

  

#��C�  

��
� �3  '�F
  �F��( Punica granatum /�  -���
�FG 

Punicaceae� =G�� �0+�* =�� �* �� �H�I� ��4 

�J&G 
���  �"�F��"7 � �� �F
�"6; ��  �F�  F��  �F;��
 � 

�4���3 �3�G K�
 .���� 5�";� /�  �F��M   =F�� ��4��F&* 

�* �� ����
 N�6�� ���� � J;�K
 �3    ��"FH ��6F�� ����


�6�"7 =�� )Mohseni, 2010.( OP� ";/ =&* ��
� 

�� 5�"FF;� ���FF� 6/74785 ���FF604 5�KFF�� �FF���! ���FF� 

7/396983 �FF! �FF3 TFF��6� �"FF0��( 7/10 �FF! �� ��FF604 

=�� )Paymard et al., 2014.( ��
� �"7/�"��
=� � 

��"3 �6�� �;"6,3 "P( � I�� �;�3 ��  �F��"�  �7��F�� 

U��* =��"3 �� )Palou et al., 2007.( 

Weerakkody � 5���0�4 )2010(  "�VWF!  X�F�3  "F3 

Y��Z�[G �"4�\ �  �F
�"�3 �  =F�����  �F6
]  �
���F�*� 

-�FF�� ��FF
� IFFH� N����FF
��1 �� ����"6FF�� �� �� �� N�FF�   

�D��D ���� ���"3 ��"H 
���� � B��K7  �F
�"*  ���F6�� 

N�FF�� UFF* � =FF��"\ FF6
]� �
���FF�*� UFF* ^] ��FF
� �FF3  

Y��Z  F���� ���� ��  N�F�  �F� �  �F�3 X -�F��  _4�F* 

�� �3�;. ���6�� ���� ���M �N���� ����  �3��0F�] J�   
  

                                                           

1- Wander ful 
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��
����6
] �� N�� X��3 -��� _;�K�� �� �3�;� �� ���� �* 
�6;���� U3�H �5����"6�!  ��4��F��  �F�] � � ���F6�  N�F�� 

U* _4�* �� .�3�; `;�6
 ��"3� �4 5�&
 �� �4� �*  "F7� 

��
� �� ���"� U1H /� �7���� �� =��"3 -�a( "3 5] 

�* "P( � I�� 5]  UF��*  F�
�  ��F�  =F��D  �KF�
 5]  �F3 
=("FF� "FF��b! cFF
� -��� � �6FF��D �FF�G�� 5] cFF
� �FF3 

-�,H �� ��  F�� ] F;�.  IF,�   dG�F �;"F!  ��F��!  -�F��* � 

�7���� �� -��� ��
� ���e�  ���F��  �F�H �  =1F�
   �F3 �F�H 
���� =�� )Mohseni, 2010.( I,� "!;� f���� ����! 

��
� �� 5�6�� 5�6�/�G  5�6F�",  �F4�  �JF��2�3  -CF;� � 

K�",��� =�� � _�3 /� 90  �Z��OP� ";/  =F&*  ��F
� 
�eP�� �� �3 ��G g�[6G� -��� �
� )Behzadi shahre 

babaki, 1998.(  �F3  �FM�!  �F3  �F;�  �F*  �F�  N�F�  �F4� 

�6C7 '�H�� ��
� ���3 =&*  F��  -�F �  h�"F�G�  '��FH�  �F3 
=&* '�H�� "�i
 ���3"�2 IH� ^�3� 
� �;K -�  =F�� � 

OP� =&* ";/ �3�� B"6�7 =�� �3 ��i�� =��"3  �F3 

jH�� ��
� =,M  �3��6F��  �F3  N�F[��  �F3  =F�k�* �  UF3�H 

�3 �l"( ���/�3 �&;��/] =,M ���"3 "V� 5��/   =F��"3
 "FF3=FF��* � =FF�k�* ��FF
� =FF,M ��FF��! �;"FF6,3 :;��FF! 

=��"3 �eP�� ��  �F��H  UF!  JF��2�3  5�6F��)  5�6F�/�G( 

'�%
� .� ������ �* /� �Z�[GY�  �F�* �  �Fk�*  �F;� 
IH� �� �;� ��eP� Y�(a�� �
���+ �� =�� �
� ��3.  

����  \� ��  

�;� _4�	D �� J; X�3 �eP�� �� ���H  UF!  5�6F�", 

2�3J�� 5�6��) (5�6�/�G �3 Y��Z  m"� UF;��6*�� �� 

n��H m"� o��3 ��4 U��* ����[! �3 5��/ �� =��"3 

�3 n�!"! )15 �-��",� 1 5�3] -�� � 15 5�3] -��( � �� -/��
� 

-��� �p�K3 T��6� � J+�* � �� ��  ��"F0!   N�F� ��

1392 '�%
�  .=F�"7 � F�-�  �F4�  =F��"3  -�F   ���F�� �F3 

�e�� �4�; �3 H"P 6 �6
�� "6� ��"3 ��-�  �F4�  �JF+�* 8 

6
��� "6� ��"3 -��� ��4 "67�K3 � T��6� /� 8  �6
�F�  "F6� 

��"3 ��-� �4�  p�KF3  �F3  �F�  -/��F
�  �p�KF3  TF��6� � 

JFF+�* I�FF�e! .�
�FF �FF�-� �FF4� =FF��"3 -�FF �FF3 

-�.&;��/]  �F;K%!   -�"F7 �Fk�*  '�F�(  �
�F12�3  -�0F&
�� 

�/���&* -�.&
�� ��, 5�"�+ /��4� �
� Ue6��.  qFD 

/� N�e6
� �
��
 �4 �3 -�.&;��/] 5/� -/�! ��-� �4  -��k6F�� �3 

/�  ��/�"!���6�%;� =H� �3 01/0 '"7 -/��
�  �"F�7  .�F 

N�� � "PH ��-� �4� -��k6�� �3 /� q���* ����! .�  I%�

-�FF�� /� B�� �;�FF%3�M Y�FF�;�� "FF��b!) (5/� �1FF���� 

.�;�"7 =,M -/��
� �"�7 ^] � F�-��   /� qFD �/�F���M 

=��D -��� /� U;�] � �;/�! �5] ����!  UF;�]  �FZ�� � 

^] -��� =1�
 �3 5/� "4 -���  �P3�� )��� "3���,�&�D 

�3 m" ";/ �1���� � )Zareii and Azizi, 2010(.  

  
r  
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���FF� �FF��M N�FF��� �� ^] -�FF�� )�FF��"3 �FFM�� 

q0;"FFF3 �FFF3 "6��FFF6*�"��1 N�FFF6�%;� ATAGO N�FFF� 

A.PAL-1  =G�FF�) (�FFFD�s ��FFF��! .�FFF;�"7 /� B�� 

5��FF��"6�! �FF3 ��FF�*����4 I;�FF� 1/0 N�FF�"
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U�� u��6���  =F,M  -/��F
�  �"F�7  �6;��F��  UF3�H  5��F��"6�!   

^] ��
� "3 )���  ��F��  nF��2  ��F��)  (J;"6�F�   -��k6F��

 �FF;�"7)Mirdehghan and Rahemi, 2006.( 

-/��FF
� �"FF�7 ����FF6;� v �FF3 B�� 5��FF��"6�! "FF3 )�FF�� 

U������6FF�� ���,�FF&�D Barakat � 5���FF0�4 )1973(   

�FF3 -��k6FF�� /� �I�FF��6D���; t"FF�� �6FF��&
 � 5��FF��"6�!   

�FF3 Y�k��FF� qFF� 01/0 �w�FF� Y��FFZ .=FF�"7 5�KFF�� 

��
��FF��6
] ��FFM�� �� ^] ��FF
� �FF3 -��k6FF�� /� -�.6FF�� 

"6��6��"60x��2 � /� B��  ta6FG� pH    �F3 "��F3 �� ��F3 

Y��FFZ ��FF�� '"FF7 �� "FF6�� ^] -�FF�� -/��FF
� �"FF�7 �FF 

)Lako et al., 2007(. ���6�� N���  U* �3 -��k6�� /� 

t"�� �����- �!�0���� /� B�� Benzie and Strain 

)1996( � Biglari � 5���FFF0�4 )2008( ��FFF��! �FFF. 

���6�� N���  U* "3  )�F�� �� F��  '"F7  JF���7  ��F�� ��   

"6�� ^] -��� 5��3 .�;�"7 =����� 6
]�   F�*�
��� /� B�� 

Guo � 5���FF0�4 )2003( -/��FF
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5��3 .�;�"7 �;K%! �  UF���!  ���F�] -���  �F4  �F3  '"F
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T�AM ������  
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�
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�= 

�FF�� -/��FF
� -�FF�� "FFV� FF���� ���� "FF3 N�FF� -�FF�� =FF�� 

N��M) ��4 2 � 3.( �;"6�* � �;"6&�3 � 5/�  "FPH  -�F�� 

�p�K3 T��6� � J+�* �3 n�!"! �� 5��/ =��"3 N�� 

)15 -�FF�",�( � �� 5�FF�/ =FF��"3 '�FF� )15 5�FF3] -�FF�( 

UZ�� �`;�6
 . Paymard  5���F0�4 � )2014(   5�F&


�* ��� 5��/ �4� y�6z� =��"3  �F��� _;�K�� n1� ��� 

5/� -�FF�� �FF� .��"FF7 Gozlekci and kaynak 

)2000(  B��KF7 �FF
�"* �FF* �� ��FF
� IFFH� ��FF
/�0�41 �� 

                                                           

1- Hikaznar 

����6
]2 �� �� �� � X��3 "PH -��� _;�K�� �� ;�3�.  

 E8 ����  

"3 )��� `;�6
 ��;�e� ��.
��� -��� �4 �� 5��/ �� "4 

=��"3 �3 n�!"! �� )15 ",��-�� 1 5�3] -�� � 15 5�3] (-�� 

��3 �� -/��
� -��� �p�K3  TF��6� �  JF+�*  5�F�4 �� 

=��"3 /� {��� I%� -���  Y��Fk!  �F��� ����  -�4�F&� 

��FF;�"7 � IFF%� �FF�-� �FF4� p�KFF3 "6FF&�3 /� �FF�-� �FF4� 

T��6� � J+�* .��3 I%� ��-� �3 =�"&�D X��3 � -��� 

!W"�G �� =��"3 _;�K��  �F��� ����   5�F&
���  N��FM) 

1.( Gozlekci and kaynak )2000( B��K7 �
�"* 

�* ��  �F�  X�F�3  -�F��  _;�KF��  IF%�  -�F;�  F��  ��F � 

|�1!�� �0;�K
 ��3 5/� � -��� I%�  ��FM� .����   `;�F6


UZ�� /� �;� _4�	D ��  �F���/  Y�"F��b!   �� -�F�� IF%� 

5��/  �F4�   =F��"3 yF�6z�  �F3  ̀ ;�F6
Gozlekci and 

kaynak )2000( e3�P�= .���� �� ��   X�F�3 � ��F��!� 

-��� =Z"� ���* ��"3 �� � p�K3 5� �� ���� �  �F3 

��"� 5��/ 5/�  -�F��  _;�KF��  F�� ; �F3� /� �  �;�F%
]  �F* 

�.6FF�1�4  =FF1}� � ��FFH ��FF3 5/� -�FF�� � IFF%� -�FF�� 

�3 =�� ��] ) N��M4( )**930/0+ =r�( _;�K�� �;�"3��3 

I%� -��� -�4�&� .�;�"7 

  

                                                           

2- Antalya 

,�? 1- �� ���� ������  	
���� ���� G*��� �� ��� 2�Z����  �B���� "���  !� ���� ���� ������ T��M�^B ���  

Table 1. Mean values of effects of harvesting time and fruit size on physical properties of 
Pomegranate fruit cv. ‘Rabab Neiriz 

����'  

Treatment 

15 �4�  

October 6th  

1 ���>  

October 22th 

15 ���>  

November 5th 
T�AM  

Characteristics 

J���  

Big 

K1�3�  

Medium 

(0�9  

Small 

J���  

Big 

K1�3�  

Medium 

(0�9  

Small 

J���  

Big 

K1�3�  

Medium 

(0�9  

Small 

-��� 5/� ('"7)  
Fruit weight (gr) 

258.4c 170.02f 105.36i 291.9b 205.6e 112.9h 358.3a 225.1d 121.4g 

-��� "PH ����) ("6�  
Fruit diameter (mm) 

76cd 67f 55.2i 81.8b 71.7e 55.8hi 87.3a 73.6de 57.1gh 

�6
��) -��� I%� (n�0� "6�  
Fruit volume (cm3) 

358ef 351.9f 280.11i 449b 404.4d 298.2hi 541.7a 421c 300gh 

��604 �� �!) �"0��((  
Yield (Ton hec-1) 

3.46ef 3.2f 1.03i 4.39c 3.7de 1.43gh 6.64a 4.48be 1.37hi 

��.
��� y;�� "4 ��  OP� �� ����] "i
 /� o"6&� t�"� �3 ��45 �Z�� 5��/]LSD ���� ��
 ��� ��3.  

   In each row, means with the similar letters are not significantly different at 5% level of probability using LSD. 
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,�? 2- ��2�Z�� ��� ���� 	
���� �� �B�� T��M�^B ������ ����  !� "��� �� ���  

Table 2. Mean values effect of harvesting time on physical properties of Pomegranate fruit cv. 
‘Rabab Neiriz’ 

T�AM  

Characteristics 

���� 	
����  

Harvesting time 

15 �4�  

October 6th 

1 ���>   

October 22th 

15 ���>   

November 5th 

N�� -��� ����) ("6�  
Fruit length (mm) 

66.2a 68.6a 69.9a 

5/� 100 U;�] ('"7)  
100 Aril weight (gr) 

27.21c 30.96b 35.83a 

�Z�� =��D  
Peel % 

43.88c 47.25b 53.63a 

�Z�� ^]  
Fruit juice % 

50.1a 47.74b 42.18c 

�� "4 y;�� ��.
��� �4� �3 t�"� o"6&� /� "i
 ����] �� OP� 5 �Z�� 5��/] LSD ���� ��� ��
 ��3.  

In each row, means with the similar letters are not significantly different at 5% level of probability using LSD. 

  

,�? 3- 2�Z���� ��� ������ �� �B�� T��M�^B ������ ����  !� "��� �� ���  

Table 3. Mean values effect of fruit size on physical properties of Pomegranate fruit cv. Rabab Neiriz 

T�AM  

Characteristics 

������ ����  

Fruit size 
J���  

Big 

K1�3�  

Medium 

(0�9  

Small 
N�� -��� ����) ("6�  

Fruit length (mm) 
79.1a 69.3b 56.32c 

5/� 100 U;�] ('"7)  
100 Aril weight (gr) 

34.81a 32.25b 26.94c 

�Z�� =��D  
Peel % 

49.08a 49.47a 46.21b 

�Z�� ^]  
Fruit juice % 

47.98a 48.57a 43.8b 

�� "4 y;�� ��.
��� ��4 �3 t�"� o"6&� /� "i
 ����] �� OP� 5  �Z��5��/] LSD ���� ��� ��
 ��3.  

In each row, means with the similar letters are not significantly different at 5% level of probability using LSD. 

  
�� 100 &��> ���� 

"FF3 )�FF�� `;�FF6
 �FF�;�e� ��.
�FF�� -��� �FF4� 5/� 100 

U;�] �� 5��/ =��"3 N�� )15 -��",��( =��"3 '�� )1  

5�3] -��( � =��"3 '�� )15 5�3]  -�F�(  �F3  nF�!"! 21/27� 

96/30 � 83/35 '"7 �3 =�� ��]  �;"6F&�3 �*  �� ���Fe� 

���"� '�� =��"3 )15  5�F3]  -�F�( �  �;"F6�* 5/� 100 

U;�] �� ���"�  =F��"3 N�� )15  -�F�",�(   �F -�4�F&� 

N��M) 2.( -/��
� n1� -���  _;�KF��  F���� ��� 5/� 100 

UFF;�] -�FF�� ��FF
� �FF � 5�KFF�� 5] �� �FF�-� �FF4� �p�KFF3 

� T��6� J+�* �3 !"!n� 81/34� 25/32 � 94/26 '"7 

�3 =�� ��] N��M) 3.( �� �;� _4�	D ��3 5/�  �F3 -��� 

5/� 100 UFF;�] �.6FF�1�4 �;w�FF3 �FF3 =FF�� ��FF�] �FF;� 

Y��4�FF&� �FF3 `;�FF6
 Sarkosh � 5���FF0�4 )2006( � 

Begi � 5���0�4 )2010( =e3�P� �* ����� 5�&
  -�F�4� 

�FF;� =FF�� �FF* �FF�-� �FF4� =FF�� "FF! ����� UFF;�] �FF4� 

�"67�K3 .��6�4 
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Table 4. Correlation coefficients between evaluated characteristics 
T�AM  

Characteristics 
1 2 3 4 5 6 7 8 9 10 11 12 

1 1            

2 0.930**  1           

3 0.801**  0.856**  1          

4 0.924**  0.954**  0.833**  1         

5 0.079 -0.023 -0.349* -0.018 1        

6 0.142 0.327* 0.520**  0.296 -0.436* 1       

7 -0.214 -0.436* -0.633**  -0.442* 0.497**  -0.724**  1      

8 0.272 0.467**  0.675**  0.460**  -0.556**  0.812**  -0.964**  1     

9 0.317 0.517**  0.688**  0.459**  -0.499**  0.758**  -0.897**  0.926**  1    

10 0.292 0.456**  0.686**  0.436* -0.663**  0.786**  -0.865**  0.934**  0.944**  1   

11 -0.270 -0.408* -0.616**  -0.326* 0.531**  -0.708**  0.580**  -0.644**  -0.734**  -0.756**  1  

12 -0.189 -0.371* -0.520** -0.287 0.539**  -0.801**  0.569**  -0.644**  -0.711**  -0.756**  0.839**  1 

  

)1(   -��� 5/�)Fruit weight(  )5( ) ^]�Z��Fruit juice%(  )9( ) v ����6;�Vit C( 

)2( ) -��� I%�Fruit volume(  )6( ) N���� ���M ����TSS( )10( ) ��
����6
]Anthocyanin( 

)3(  5/�100 ) U;�]100 aril weight(  )7( ) "6�! U3�H ����TA( )11( �6
] =����� ) �
����*�Antioxidant activity( 

)4( ) �"0��(Yield( )8( ) -��� I�� dG�Fruit flavor index( )12( ) ����� ����Phenolic material( 

  
* � ** �.6�1�4 �� OP� �� 5 � 1 �Z�� ���� ��� �� ��3.                                                                                                                                                                                     * and ** Correlation is significant at the 5 and 1 % level.  
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�M�� 	1�a  

"V� 5��/ =��"3 "3 �Z�� =��D �3 5/� -���  5�F&
 

��� �� ��3 �* 5��/ =��"3 /� "i
 5�K��   =F��D �Z��

-�FF�� ta6FFG� FF���� ��� ��FFM� ���� � �;"FF6�* �FFZ�� 

=��D �3 5/� -��� |�3"� �3 ����� 5��/  =F��"3 �� 15 

-��",� ��3 N��M) 2.( "V� -/��
� -��� "3 �Z�� =��D �3 

5/� -��� 5�&
 ��� �;"6�*  �FZ��  =F��D  F3�   -�F�� 5/�

|�3"� �3 -���  ��4 J+�*   ��F3 � ��F3  ��F4���  -/��F
� 

p�KFF3 � TFF��6� Y��FFk! FF���� ���� ��FFM� =FF��
 

N��M) 3.( �� N�� ����! � X��3 �-���  =F��D   =F��3 �

�%�k�� -��� I4 �� �"6&�3 ��  ��F��*  �;�"3�F�3  �FZ�� 

=��D I4 _;�K�� �� ;�3�.  ̀ ;�F6
  �F;�  _4�	FD  �F3  ̀ ;�F6
 

Paymard � 45���FFF0� )2010( �� ���FFF� "FFFV� 5�FFF�/ 

=��"3 "3 �� IH� ��
� =��D �K1� ��/ =��D �  =F��D 

K�"H =e3�P� .����  

�M�� "> ����  

 "F3 )�FF�� `;�FF6
 �FF�;�e�  ��.
�F�� -��� ��FF4 "FFV� 5�FF�/ 

=��"3 "3 �Z�� ^] -��� 5�&
 ���    �F� ��F3 �F*  5�F�/ 

=��"3 /� "i
 -��� ^] 5�K��  ta6FG�  F���� ���  ��FM� 

���� � �;"6�* �Z�� ^] -���   ����F� �F3 |�3"�  5�F�/ 

=��"3 �� 15 5�3] ��3 N��M) 2.( -/��
� "�VW!  -�F��  "F3 

5�K��  �FZ�� ^]  -�F��  �F3  ��F�
  =F��   5�KF�� �F* ^] 

��-�  �F4  �F3  _4�F*  -/��F
�  -�F��  �F
��  �F&4�*  5�F&
 ��� 

�3 ���� �* �� � F�-�  �F4�  "60+�F*  �FZ�� ^]  �"F6�* 

��FFM� .���� 5�KFF�� �FFZ�� ^] -�FF�� p�KFF3 � TFF��6� 

Y��k! ���� ���� ��6��
 N��M) 3.( 

Mahmodi Tabar �  5���F0�4 )2009(  B��KF7 

�
�"* �* _4�* �Z�� ^] �  =��D �Z�� _;�K�� �F3 

 IF4  T1!"F�  .��6F�4 �;�"3�FF�3  �F3  _;�KF��  �FZ�� �=FF��D 

^CM ^] T��! �];U �4 _4�* �� ;�3�. �M�!�3 �3  �F;� 

�* �� N��  ��F��! �  X�F�3  -�F��  _;�KF�� D 5/� =F�� � 

�Z�� =��D  -�4�F&�  ��F;�"7  hw�F�6��  D �F� =F�� � 

_z3 �%�k�� �(�3 ^CM "6�* ^] T��! �] F;U  �F4 � 

qx� �Z�� ^] -���  =1F�
  �F3 5/�   -�F�� UF*  _4�F* 

.=��; 5�K�� ��;/ ^] -��� J; �7	;� ^��P� ��"3 ��
� 

� ���* ��-� �4 �3 ���  F�� ] F;�.  n;�"Fl  �.6F�1�4  ��F3 

Y�kZ 5�&
 -��4� �.6�1�4 �k�� w�3 ��3 �Z�� =��D 

� �Z�� -��� ^] �� ��3 )**896/0- =r�(  N��FM) 4.( 

�3 Y��1( ".;� �3 _;�K��  �FZ��  =F��D  /� -�F��  5�KF�� 

=��H �*���G -��� � ^] -���  �6��*�� ��.  �;�"3�F�3 

�3 =�"&�D X��3 -��� !)W"�G �� (=��"3 �3 U���  _;�KF�� 

5/� � �Z�� =��D ����-  5�KF�� ^]  -�F�� ��  =F��"3 

'�� =1�
 �3 =��"3 N�� � '�� _4�* .=��;  

���%�6  
f1�  ̀ ;�F6
  �F;�  _4�	FD ��  "F4  �F�  5�F�/  =F��"3 

�3 n�!"! �� )15 �-��",� 1 5�3] -�� � 15 5�3] (-�� ��3  �F� 

-/��
� -��� �p�K3 T��6� � J+�*  =F��"3 "4 �� /� 

{�FF�� �"FF0��( Y��FFk! FF���� ���� -�4�FF&� "7��FF;� � 

�"0��( -���  ��F4  p�KF3  "6F&�3 /�  -�F��  ��F4  TF��6� � 

J+�* .��3 �"0��( -��� ��  -/��F
�  �p�KF3  � TF��6� 

J+�* ��
� �3 =C7 5��/ _;�K�� ���� ���� ��� 5�&
 

N��M) 1.( �3 ���� �*  �;"6F&�3 � �;"6�*  �"F0��(  �F� 

-/��
� �3 n�!"! �� 5��/ =��"3 N�� )15 (-��",� � 5��/ 

��"3= '�� )15 5�3] (-�� -�4�&� .� �;"6&�3  n;"Fl 

�.6�1�4 =1}� ��3 Y�kZ �"0��( � I%� -��� �3 =�� 

�FF�] )**954/0+ =r�( � IFF4 ��FF�+ ��FF3 �"FF0��( � 5/�   

-��� K�
 �.6�1�4 =1}� �;w�3 ��  OPF� 1  �FZ��  5�F&
 

��� )**920/0+ =r�( N��M) 4.( ��  �F�  �F��"�  X�F�3 � 

5���� �-��� =G�� /� "T;� ���
 � Cb!;� ��  �F3  �F�
 

�3��P� -��k6�� �-�"* � 5/� � �3 �"0��( =�"&�D  X�F�3 

-��� _;�K�� ���� ���� 5�&
 �� �4�. 

T�AM �����
���  

���� ���? ,�%O�  

"V� 5��/ =��"3 "3 ���� ���M N���� ��� 5�&
 -��� 

��3 �� 5��/ =��"3 )15 -��",�� 1 5�3] -��� 15 5�3] -��( 

/� {��� 5�K��  ���F�  �F��M   ta6FG� N�F���  F���� ���� 

��FFM� ���� � �FF3 FF!W"�G �� =FF��"3 5�KFF�� ���FF� �FF��M 

N���� ^] -��� _;�K�� ���� ���� .��� 5�&
  �;"6F&�3 � 

�;"6�* ���� ���M N���� �3 n�!"! �� =��"3 '�� )15 

5�FF3] -�FF�( � =FF��"3 N�� )15 -�FF�",�( -�4�FF&� �FF;�"7   
  

Archive of SID

www.SID.ir

http://www.sid.ir


 ��M �(�/���&* ���( ��%�) �4��7 Y�����!39  -���3 �K�;�D 95 33

N��M) 5.(  ̀ ;�F6
 Shwartz   5���F0�4 �)2009(  5�F&
 
��� �* �0; /� "�];�4���; �* ��  �F�  5��F��  �� -�F�� 

�� �4� K������4 �6��&
 �3 ��4��H  -��F�   ���Fe� � =F�� 

��H �� �� -��� ha��* ���3  ��F
� 12  �F! 16   B��KF7 �FZ�� 

.�
�"*  ̀ ;�F6
  5�F&
 ���  �F*  ��.
�F��  5�KF��   �F��M ���F� 
N���� ��
�   ̂ �F3� IFH�  F
� � F;K 44/13  �F! 16/16  �FZ�� 

�� ��3. ta6G�  ���Fe� ��3  ���F�  �F��M  N�F���  �F0�� 

=�� �3 =�( Y��k! �� 5��/  �=F��"3   �F� UF[� ��� 
T;�" �;����"bM � ��
 IH� ��3 )Mirzayi, 2014(.  

`;�6
 UZ�� /� �;� _4�	D ��  �F���/  Y�"F��b!  ���F� 

 �F��M  N�F��� ��  5�F�/  �F4�  yF�6z�  =F��"3  �F3  ̀ ;�F6
   
Gozlekci and kaynak )2000(� Shwartz � 

5���0�4 )2009( =e3�P� .���� �3 �M�! �3 �;� �* �� �� 

X��3 -��� ���6�� ��4��H -��� �� ^] -��� ��
� _;�K�� 
�� ;�3�� �;�  _;�KF��  �4�F�H�  N�F���  "F3  ���F6��  ���F� 

���M N���� �U* �* �0; /� I,� "!;�  ���F� ��4"6����D 

-/��
� �"�7 �� N�� ���5� -��� =��  "�VWF!  F��  ���CF7. 

��3 ���� ���M N���� � �6;���� U3�H "6�!   �.6F�1�4 IF4 
�k�� ��M� ���� )**724/0- =r(.  

#3���1� &��! ���1��3�'  
5�FF�/ =FF��"3 � -/��FF
� -�FF�� � "FF3 _�FF0�4 5�FF�/ 

 5����"6�! U3�H �6;���� "3 -��� -/��
� � =��"3 ��F
� -��� 

"FFV� FF���� ���� 5�FF&
 ���. �FF3 =FFC7 5�FF�/ � FF!W"�G �� 
�=��"3  �6;����U3�H 5����"6�! -/��
� �� -��� ) �p�KF3 

T��6� �  (JF+�*  �F
��  �F&4�*  5�F&
 ��� �  �;"6F&�3 

5�K�� �6;���� U3�H 5����"6�! ���"� ��  =F��"3 N�� )15 

(-��",�  �F -�4�&�.  -�F��  ��F4  -/��F
�  TF��6�  �;"F6�* 
5�K�� �6;���� U3�H 5����"6�! �� 5�&
 ��� N��M) 6(.  

Fawole and Opara )2013( B��KFF7 �FF
�"* 

�* �6;���� U3�H  5��F��"6�! ��  N�F�   -�F�� X�F�3  _4�F* 
�� ;�3�. ����4�� ��] �� N��  �F� �  �F�
  -�F��  jF�%! 

���D �� ���* � �� ��-� �4� ���3 �3 5���( ��"6�3�� ��k�! 

-��k6�� �� .�
� `;�6
 UZ�� /�  �F;�  _4�	FD ��  �F���/ 
Y�"FF��b! 5�KFF�� �6;��FF�� UFF3�H 5��FF��"6�! �� 5�FF�/ �FF4� 

yFF�6z� =FF��"3 �FF3 `;�FF6
 Fawole and Opara 

)2013(� Paymard � 5���0�4 )2010(� Shwartz � 
5���0�4 )2009( =e3�P� .���� ��4���� _4�* ��] �� 

�� X��3 -��� �� ��-� �4� -/��
� T��6�  "6F&�3  .=F��  �F3 

�M�! �3 �;� �* �� �;� D�_4�	 � F�-�  �F4�  =F��"3 N�� 

T����) (-��",� ����� �6;���� �"!w�3 =1�
    UF��"� �F3
=��"3 '�� U;���)  5�F3]  (-�F� �  =F��"3  '�F�  TF����) 

5�3] (-�� �� ���3� ��"3  t"F[�  -/�F!  ���FG /�  =F�k�* 

'/w �����G"3 �
� ���3.  

  
  

,�? 5- 2�Z���� ��� ���� 	
���� �� T��M�^B �����
 ����  !�  
Table 5. Mean values of effects of harvesting time on chemical properties of Pomegranate fruit 

T�AM  

Characteristics  

���� 	
����  
Harvesting time  

15 �4�  
October 6th  

1 ���>  
October 22th 

15 ���>  
November 5th 

���� ���M N����  
TSS (%) 

13.44c 15.04b 16.16a 

��
����6
] ����) '"7 �� ("6��  
Anthocyanin (mg/L) 

4.3c 44.8b 130.1a 

�6
] 5����*� ����) N�� �4]2 �� ("6�� 

Antioxidant (m mol Fe II/L)  
4741.8a 2758.5b 2420.6b 

���� ����� ����) '"7 J���7 ���� �� ("6��  
Phenolic materials (mg GAE/L) 

1592.9a 955.02b 911.8b 

�����6; v ����) '"7 �� ("6�� 

Vit  C (mg/L) 
381.3c 515.2b 782.2a 

�� "4 y;�� ��.
��� ��4 �3 t�"� o"6&� /� "i
 ����] �� OP� 5 �Z�� 5��/] LSD ���� ��� ��
 ��3.  

In each row, means with the similar letters are not significantly different at 5% level of probability using LSD. 
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,�? 6- ���� ���� ������
 T��M�^B �B�� �� ���� ������  	
���� ���� G*��� �� ��� 2�Z����  

Table 7. Mean values effects interaction of harvesting time and fruit size on chemical properties of 
Pomegranate Fruit 

����'  

Treatment 

15 �4�  

October 6th  

1 ���>  

October 22th 

15 ���>  

November 5th 
T�AM  

Characteristics 

J���  

Big 

K1�3�  

Medium 

(0�9  

Small 

J���  

Big 

K1�3�  

Medium 

(0�9  

Small 

J���  

Big 

K1�3�  

Medium 

(0�9  

Small 
"6�! U3�H �6;���� 

TA% 
1.99a 1.48d 1.95a 1.78c 1.34e 1.79bc 0.98h 1.04g 1.05fg 

I�� dG� 

Flavor index 
6.91gh 9.03de 6.78h 8.08f 11.81c 8.41ef 15.82a 16.2a 15.29b 

��.
��� y;�� "4 ��  OP� �� ����] "i
 /� o"6&� t�"� �3 ��45 �Z��  5��/]LSD ���� ��
 ��� ��3.  

In each row, means with the similar letters are not significantly different at 5% level of probability using LSD. 

  

	P+� ���� ���? ,�%O� #� ��1� bB�
) ( $7  

�3 =C7 5��/ � !W"�G �� =��"3 5�K�� =1�
 ���� 

���M N���� �3 ���� �� -/��
�  -�F��  �p�KF3)  � TF��6� 

(J+�* �
�� �&;�K�� 5�&
 .���  �;"6F&�3   5�KF�� =1F�
 

��H �3 ���� �� ���"�  =F��"3  '�F� )15  5�F3]  (-�F� � �� 

��-� �4� -/��
� T��6� -�4�&� �. 5�K�� ��H �3 ���� �� 

5��/ =��"3 '�� )15 5�3]  -�F�( ��  �F�  -/��F
�  �p�KF3 

TFF��6� � JFF+�* �FF3 nFF�!"! 82/15� 25/16 � 29/15 

�� ��3 �* �;"6&�3 � �;"6�* ���e� �3 n�!"!   �F3 |�F3"� 

-�FF�� ��FF4 -/��FF
� TFF��6� � JFF+�* ��FF3 N��FFM) 6(. 

�;"6&�3 ;"ln �.6�1�4 �k�� ��3  Y�kFZ   =1F�
 ���F� 

�FF��M N�FF��� �FF3 ��FF�� � �6;��FF�� UFF3�H "FF6�! ^] -�FF�� 

�3 =�� ��] )**964/0- =r�( N��M) 4.( �� �� "4 5��/ 

=��"3 ��-� �4�  -/��F
�  TF��6� /�  5�KF��  �6;��F��  UF3�H 

5����"6�! �"6�* �����G"3 �
��3 � "4 �+ 5�K�� �6;���� 

U3�H 5����"6�! -��� �*"6 ���3 =1�
  �������M N���� 

�3 ���� 5] "!w�3 =�� � -��� /� =�k�*  �"6,3�����G"3 

.=�� �3 !W"�G �� =��"3 ����  �F��M  N�F���  � _;�KF�� 

�6;���� U3�H 5����"6�! _4�* �=��;  =1F�
 �;�"3��3  �F�H 

�3 ���� _;�K�� �� ;�3�.  

����� 2����1�3�>  

��3  �F�  5�F�/  =F��"3 )15  -�F�",�� 1  5�F3]  -�F�� 15 

5�3] -��( /� {���  5�KF��  ��
��F��6
]  ta6FG�  �F��� ���� 

��M� ���� � �3 !W"�G ��  5�KF�� =��"3  ��
��F��6
] ^] 

-��� _;�K�� ���� ����  5�F&
 ���  N��FM) 5.( � F�-�  �F4� 

-/��FF
� �PFF��6� �FF* |�FF3"� �FF3 =FF��"3 '�FF� TFF����) 

5�3] -��( �
��3 =�k�* �"6,3 ��6�� �  5�KF�� ] ��
��F��6
 

�"6&�3 =1�
 �3 =��"3 ��4 N�� T����) -��",�(  '�� �

"G���) -��",�( 5�&
  �F
���  N��FM) 7.(  ̀ ;�F6
  5�F&
 ��� 

OP� ��6
]�
��� �4 X��3 �� �� -��� �_;�K�� �� ���� �* 

OP� N���  U* _4�* �� �3�; � �.6�1�4 �;� ��3 �k�� 

�� "6����FFD ��FFM� ���� )**756/0- =r�( �FF* �FF3 `;�FF6
 

Shwartz � 5���0�4 )2009( =e3�P� ���� N��M) 4.( 

hw��6�� �e��  '�F��;�a�1   /�F�
 ���F�  ��"F3  F��6
]�
���  �F4   

/� Y�1�*"! �����  �6G���� ��  �F;� �  -�F;�D   �F3 "F%�� 

_4�* ���6�� N��� �   OPF� _;�KF��  F��6
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Table 6. Mean values of effects of fruit size on chemical properties of Pomegranate fruit  

T�AM  

Characteristics  

���� ������  

Fruit size  
J���  

Big 

K1�3�  

Medium 

(0�9  

Small 
���M ���� N����  

TSS (%) 
14.55a 14.76a 15.33a 

����) ��
����6
] ("6�� �� '"7  
Anthocyanin (mg/L) 

59.4b 62.3a 57.5b 

�6
] 5����*� �4] N�� ����) 2 ("6�� �� 

Antioxidant (m mol Fe II/L) 
3164.7a 3455.8a 3300.5a 

����� ���� ����) ("6�� �� ���� J���7 '"7  
Phenolic materials (mg GAE/L) 

1162.5a 1171.3a 1125.8a 

v ����6;� ����) 7("6�� �� '" 

Vit C (mg/L) 
528a 596.4a 557.3a 

��.
��� y;�� "4 ��  OP� �� ����] "i
 /� o"6&� t�"� �3 ��45  �Z�� 5��/]LSD ���� ��
 ��� ��3.  

In each row, means with the similar letters are not significantly different at 5% level of probability using LSD. 
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