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   +<� � +%�,� ���+4["        ���$  � L���"� �� °CO±XP      �+2� �� +<� kZQ   �2� ���  +%2�� .    ��24%�["���  2,*���
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��22��+%� 7+22�� �$ � +22&��

1. Shelf life

Archive of SID

www.SID.ir  



������� 	
��
 	
�� �
��
  ��!" � #$��%. . .

�'

 � 
����+%�  7	�� 7�& 
�	%� .2�� @��<� �� .   8*���	29�� ��  2!"�

7	��  +<� � ��              �$ .2���� �2;" �� �� (	� (��� ��!��� � ���# �� 

  
����  
������$��$ .     $�+21 
���� �$  !"� .�� �*� r=�XYYY
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��+%� .      M�$ |5 �� 7$�J�2�� �2� �"�2��$����  2!"� (�)�� ����� ����

°CO±PQ F	9 
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��� �$  !"� �>����
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°CPY-PP    �+�  � P    2F	9  ��)$        �	2%����"5 L�2�%� ���2� ���

1. Lakshminarayam et al., 1985
2. Kalra et al., 1948
3. Dashehari
4. Mukerjee et al.,  1979

 .�� �B��]P[.

+��	��P  L�� �$ Oyxz     L	2��� �$ �"�2��$����  �2&�$ 
�2�� 

p.p.m PYY ��	%�       ���$ �� /°CP/PO      L	2��� �* � p.p.m OYYY
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+��� �� K���	:��

 .22��  22�B�*]v[ .
���22:�� � �22*��OY L�22� �$ Oyxz $�	22� �$ 
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   7	�� �� +<�  �J�  7+& .&�$�� �+%�       �� +2<� K���	:2�� +��� �+"�

      ���$ �$ ���+4["  �J� K*°COYZXY   $��$ ��� �������  .  �2��

   ���$ �$°CXzZkz     A��� +��� 8*� ���+4["  �J� K* �� +<� 

��  +��*]OY[ .  
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5. Muirheed
6. Spalding et al.,
7. Tommy Atkins
8. Upadhya et al.,
9. Gaurjeet
10. Aziz et al., 1976
11. Gofur et al., 1994
12. Ashwini, Fazli, Langra
13. Nadkarani et al., 1986
14. Johnson, et al., 1990
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         � M�$ /2��	%� �2� �"	2J� +2� +"$�� (b�� � 7$�$ (�?"�  !"� 7	��

     ������V �� �"	J� +� ^_�) F	9 �+�  � ���kY �"�f  (  �2���

             �2� �	2%����"5 � 7	2�� ($ ��24�"� ��+�2�	V �fm� L��%�   � $	2&

7	��*��        7+& �"	J�+� ������V � M�$ /��	%� ��  � �     ��2�$ �$ +"�

°COk     7+2& L�2�%� �J,��� .�� )P %  � 
��2,��X %�$  +�2,��

8��� (   �+�  �Xz       �+�  � ^_� � ��� OO     W��� ���$ �$ ��� 

)°CXY (   �&�$ ����+"�� ���  +"�]OX[ .   
���2:�� � �:���VO  �$ 

  L��Oyyy         5 �2� 7	�� 
$� 3�� �f� ������ �$     �"	J�+2� M�$ |

              ����  �  � 7���  =�" ��4*����� �� 7	�� 
$� ^��� � ������V ��

Alternaria alternata� �� $	U�   2� +"$�� (b�� � ����� +*5

                ���2���V �2� �"	2J� +� �� 7���� M�$ |5 �� 7	�� 
$� 3�� �����

                  � M�$ |5 �2� �"	2J� +2� � .2�� �*�24%�  � M�$ |5 �� ���f	�

   ^2��� ^_2�    A��22� � 7	2�� |	22# .2�J�� �2��� 7	22�� 
$�

�� 7	�� �$ ���,# $	&]Ok[.

   
���:�� � ���� K�X    L�� �$ OyyO        �2� �2����� (�2?"� �� 

          7	2�� ^2[� L�2�%� �� 7	�� �"���$ ���� ���f�k     +2"$	�" (b2�� �

 22F	9  M�$ |5 �$ 7	22�� ���°CQz �+22�  22� yYZOOP  22��)$ 

 ��224*����� � 7	22�� ^22[� L�22�%� �22� 7�b22� �.22&�$�� �� ^22V

            
��2��  2� �� �	2%����"5 � 7	�� 7�[�$ ��+��	VzYZxv %  A��2�

��  +�$]OQ[ .    D24� ��4*�����         �� +2%���!�  2!"� .2&�$�� �� +2<� :

   7	2�� 7�2[�$ ��+��	V �7���  :c ������ �* �*�*��"��c5 ��+��	VQ

          7+2�5 /2*� �$ ��2d�j� E�2& (�+� �� $�	� �$  � �	%����"5 �

.��.

'����$�� #�
��
:�7;< #���

           
+��� (�[%� � .&�$�� �� +<� 7	�� ��+��	V ���� ������ 8*�

�� 7	��$	&.

    7	�� ��� �� ������ D�b� :   :c �+��� �$      7	2�� ($ @��F� �$ �*��

�  �� $	U�           K2*  � �4"5 �[��	�V D�  � � q��" +&� �f� �$ � +*5

   �� /*+!� ������  :c    �� �� 7	�� �d"  � +"	&"�&	V+% .  �+2��� �$

   �� ����� � +%�,� .J� q��" 8*�mmOZX    �	2J" 7	2�� /2#�$  � 

1. Prusky et al., 1999
2. Mcguire et al., 1991
3. Caribben fly
4. Stem-End Rot
5. Alternaria Rot (Black spot)

��"          �� 7	�� .&	� /#�$  � ������ .B���V �� +<� � +%%� +��

7��� 
5 ~"� ��� ���� (�" 7	�� .B�� � $	&$	&.

 ������ L��%� :   �� �*��"��c5 ������ ���,#    ��_�� �� +"�	� 
$��

    L	��� �� M��  D� A� N��)        7	2�� ����� ��j��  ��"�� K* �F 

             '����  � 7	�� 
+"��� 8�%{�� � 
5 .&�$�� �� +<� A� N��) ��

   $	& 7$�$ A��� 8���� .          N��2) �2� .�	" �$ �$ M�� 
��#�$ ��_��

 � A���%   �$ CX 7	�� �� +<�  �J� �� ����� 8*���fm� ��+%�+&�� .

   ��� �*�2� �* � ������V �� .&�$�� �� +<� 7	�� �����   N��2) ��24c	

 �&�V L	��� �f� 
��� ��" A� ��$��$ .&�$�� �� /!).

'�'���)�
�7:< =

        $��$ $	2U� �	2%����"5  2!"� +�c	� �1�	" (��� �$ .    2� �1�	2" �$

               �2��� � .2�� ��$�21  �u2,� 8*� .�� $�*� ��+"��� � .�	F�

�*�
 /�  � 
+"���   7	2�� � ��2� �8*�5    �2� .2#�$ ��2� $	2& .

7	��(��� �$ ���� ���) ������ 8*� ��f�� .�� +&� /1��� +"��� .

7+��        7	�� ��� �� 7	�� .&�$�� �� ^V ��<*�� 8*��  7+��� ���

.�� 7+& 7+���� .     N��2) ���2��� 82*� /2���Colletotrichum 

gloesporioides�� +&��.

    7	�� ��� �� ������ D�b� :  :c $	U� 7	4) ���   ��� �2� �2*� ��

    �  � �~"� �!� �	����" ���� �.&�$�� �� +<   ��24�#� � +"	2&

7	4)           �2� .B�2��V 7	�� ~"� ����� �� ~"� 7��� �� �� +2%%� .  82*�

    =�" �� �$ �4�#�    �� 7	�� r=� �� ��    +"	2& /�:2�� +%"�	� .  �2�

            �2�" N��) (	���,� .�� 8:�� 7	�� r=� ��� �� D#� .B���V

 $	& 7+���� .7	��           Dc�2� a����2R .2&�$�� (�[%� �$  � ��  .2��

�� 
��" ��	j� 
+��� (�[%� �$ �� �	%����"5 D�b�+�$.

 ������ L��%� :     �������� �7	�� .&�$�� �� +<� ������ L��%� ����

   F	9 /��& �"���$����        �fm� M�$ A� N��) L	��� �$ 7	�� ���

.�� .        2F	9 
��� � M�$ |5 ����1  U�$    �$�2*� .2���� ���

$��$ .     �� �"���$���� �$ ao	�<�          �� +2*�!" 
5 ���$ M�$ |5°CPP

  �$P   $	& �����  ��)$  .       A� N��) M�$ L	��� �� �"���$���� ��)�

 �� ��	0     ����1  U�$ /�c���*� �* /��	%� A� N��) +%"�� $���

  �� +*�� 
5°CPP  � PX �* Pk+��* A��� .

6. Anthracnose
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          ��2R 7	2�� �$ .2&�$�� �� ^V ao	�<� ������ 8*� �2� � $	2& � 

7	�� �$ ������� �+& ��V 
��#�$ ���+��* . ������ 8*� ���,#

          �� ���+4[" 8�*�V ���$ �$ �"o	F 
��� �$ 7	��  � �"���  $	2&

           �� ��o�� ���$ �$  � �"��� �* �°CXv  �� 7+���     A*��2B� $	2&

��+��*.

b�* ������ D :b�*   
5 DkZx          ��2�$ �$ 7	�� .&�$�� �� +<� ��� 

°CXP�� ���R $	&.

 ������ L��%� :           �+2�V 3�2�� h�# �� +*�!" .&�$�� (�[%� �$ 7	��

+%� .$����� �               $����2� � 7	2�� .2&�$�� �� /2!) ^�+2*��� �2,�

             �� ���2��� �+2& .2�� 8:�� 8�%{�� .&�$�� �� +<� ������V

 +�$ A��� .              A2� N��2) 7��2��  2� M�$ |5 �2� 7	�� �"���$����

    �+�  � /��	%�P  ��)$   �$ °CPX �2� L��%� �� ������ 8*�   +2%�

]OP[.

8�
@4�� � 3
�� 

�
?7$3�
�: 3��� A
B


�5O  
��c5 .#��  :         � ��$ L���?*$ A*��" � ��$ D�;%� ����$ 
�5

�� �%�� �  �!F �$ ����$+&��.
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1. Memmert
2. Hot plate
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  7��)v/Q � OP/Q (.B�� ��	0 .  7	2�� �.2&�$�� (�[%� �$  ��2�

 7+�T+&  �j*� �:���bV ��	� ��� .#�$ �� 7+&.

�Z7��+"�  �2J�� ���0	d# ����:  7	2�� l	2dj� 
��  ��2�

     L	��� +��U $�	� +0�$)��*^:(     +%) � �*+��� �.�	F� +0�$ �

          +2& ��2�� 7��+2"� $	2U	� ��4&�� >!F ] 8����*� � /�]Oz�

Ox[.

�Z      L�2�%� ���2� A2� N��2) �� 7���� M�$ |5 �� �"���$����

����      !"� 7	�� .&�$�� �� +<� ��4*� :       A2� N��2) �� �	2;%� 8*�  �

     .;�9  � �c	��� �C"��XP/Y       ��2�$ �2� �  2�4� +20�$ °CPQ

7	�� � 7+& (�� �+�  � ��P F	9 
5 �$  ��)$  ^_� �7+*$�� ��

+& K�# � A:�5.

�Z �,� 7	�� �+%���:      �2,� L�� ����� �$    7	2�� �+2%�   �o �2�

  -9��) -9�� L����$� (           �$ � +2& 7+2�T  !<U �$ �*$� K* �$

+& 7$�J��� ��$-J%� �%���� ��V  ,�� �� (�$ �����.

}Z ���+4[" W*��& :   �7��$   ���+4[" OP  �XP    �;" �$ ��� 

 +&  �B�� .     7	�� ���+4[" �+� 
�*�V �� +<�     7+& \��# ��!"� �� ��

         8��<� �	;%�  �  �J� K* �+�  � �   ����+2"��     W�2�� ��2�$ �$

�+4["         +2%�B�� ���) $+?� ���*��� $�	� ^_� � +"+& �� .  E�2F

          �2� /2*�	���B A*�2��5 � �B$�d� ab��� Cc�) �$     e*�2�" � +2&��

 (�" W�	�  ���B�MSTATC       � �4%�["���  ,*��� �7+& ����5  *�?� 

.��  �B�� ��	0 8:"�$ w��.
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 �?"5 ��*  7	�� 
+���  :����$ �$ �$ ��  � W�2�� °CXYZXX

     ���J�� 
��� �$ �$x   � OP     8�2%{�� � .��  �B�� ��	0 ��� 

 ���$ �$°COYZOX �� +<� OP7	�� ��� �� 3��" �� +<� � +%&��

        �� +<� W��� ���$  � L���"� ��kZQ  �� ���       
�2�� �2f� ^V +%��

   7	�� 
+��� �� ���+4["          $	42�� ���2J�� �*�2�$  %��$  � �$ ��

   ?� �$ � .��       �B�� �;" �$ ���+4[" 
��� ��	���B 8*� ����5  *�

    � 8�%{�� � .�� 7+�"         7	2�� 
$	2� 3��2" .��     �$ ��2!"� ��2�

  ���$°COYZOX            �$ �2�$ E	=2� �� ���+24[" ���$ r=� 8*� �

     .�� 7+& @-1  *�?� L�� .�,) .      U�$  *�?� L�� .�,) �$

 r=� �$ ����$ ����1)O±XP � XYZXX (	" � .&�$�� 
��� � S

 �,�           �2� r=2� �$ ����$ (�+2� �2� �+2%� +%2&�� .    2*�?� e*�2�"

      /��& 7	�� �J�� l�	# ^"�*���pH  +��U $�	� +0�$ � �*+��� �

               ��2���$	�" �$ ] 8���2�*� � /2� +2%) �.�	F� +0�$ �L	���

         .2�� 7+2�5 (�$ � L�� L�� ��4%�["���  ,*��� .    (�$ .�2,) �$

         �
5 �$  2�  2�B�� ��	0  c�� �$ C���  *�?�   .2&�$�� 
�2��

   �,� S	" � r=� �$ ����$�� r=� �$ ����$ ��" �+%� �$ � +&��

   7	�� �J�� l�	# 
5        �� +2<� 7+2& ��2��� ���OP  ��2�$ �$ ��� 

 $�� ��!"�)°COYZOX (.�� 7+& ����5  *�?�.

pH :  �� 
��" e*��"            ���2f� �A*�2��5 L�2� �$ �2� �$ +2�$

 �,� � .&�$�� 
��� /��������f� � �+%� � ����1  U�$ /����� 

    �,� � .&�$�� 
���   �� �+%�pH 7	��        2%<� ���2�5 �2;" �� ��� ��$

7+&+"� .   �4%�["���  ,*���)  K* 7���& ��$	�" ( �� 
��"   W2�B +�$

7	��   ����$ 
+�2�� 
�2�� �$ ��	T  !<U 
��$ L�� .&�$�� ���

pH    �2� �2������ �*�� �� �����  +%2&�� .   7���2& ��$	2�"X  
�2�" 

���$  +pH 7	��       7	2�� �� ����� $�� ��!"� ���     W�2�� ��2�$ ��2�

��+&��.        ��2�$ �$ $�2� ��2!"� �$ 8�%{�� °CXYZXX  �$ W2�B �

    7	2�� �L�� .&�$�� 
���           .2��  2� �:��2�bV  2,�� 
��$ ��2�

   ����� ��+���pH      7	2�� ��  ,*��� �$ ���o��       2!<U 
��$ ��2�

 +"��$ ��	T .        �f� E�F ���U� (�$ L�� �$ W�B    ����+24[" ��2�$

         �2� .&�$�� 
��� � ��$ /����� ���f�pH        ���2�5 ��2�c �� 7	2�� 

%<�� +& ��$ .   �24%�["���  ,*���)   7���2& ��2���$	�"k � Q (  
�2�"

�� 7	�� +%�$    ���$ �$ ��°CXYZXX       ���2��� ��+�2�� .�<� pH

7	�� �� ���o��+"��$ W��� ���$ �$ ��.

>�N��7���$
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��" e*��" � +�$            ��2�$ �2f� E�2F ���U� (�$ L�� �$ W�B  

            C2����  � ����5 �;" �� 7	��  �*+��� �� .&�$�� 
��� ����+4["

   E	=� �$P%  �O %%<��7+& ��$+"� . 7���& ��$	�"P�� 
��"   +2�$

 7	��  �           7	2�� �� ���o�2�  �*+�2�� ����$ L�� .2&�$�� ���  ��2�

  �� (�$ .&�$��+%&�� .   7���& ��$	�"z  �� 
��"   7	2�� +�$   �$ �2�

       7	��  � .!," ���o��  �*+��� ����$ W��� ���$    ���+24[" ��2�

 ���$ �$ 7+&°CXYZXX�� +%&��.
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�� �/�3

  �� 
��" e*��"      
�2�� �2f� E�2F ���2U� (�$ L�� �$ W�B  � +�$

   �,� � .&�$��       �,� � ��$ /����� ���f� � �+%�    ^:*�2� �� �+%�

  �;" �� 7	��         E	=2� �$ C2����  � ����5 O %  �P %  �O % 2%<�� ��$

7+&+"� . 7���& ��$	�"x  �2� 
�2�"   7	2�� +2�$    2,�� 
��$ ��2�

       7	��  � .!," ���� ��+��� .��  � �:���bV     2!<U 
��$ ���

    �� ����� ^:*�� ����$ ��	T +%2&�� .     7���2& ��$	2�"v   
�2�" 

��     ���$ �$  � +�$°CXYZXX  7	�� ^:*�� �  ��$ ��2�    2,�� 


 � �:���bV     7	�� �� ���� ��+��� .��      ��	2T  2!<U 
��$ ���

��+&�� . 8�["���  ,*���       7���2& ��$	2�" ��2�y    �2� 
�2�"   +2�$

7	��  (�$ .&�$�� ����    7	�� �� ���o�� ^:*��     L�� .2&�$�� ���
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0

1

2
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5

pH

��ل اول 3.18 3.135 3.315 3.34 4.46 3.76 3.84 4.19

��ل دوم 3.17 3.15 3.335 3.295 4.43 4.06 4 4.29

ز��ن ��
� و�����وآ�

ز��ن ��
و! ��  و����

ز��ن دوم
و! �� و����

ز��ن دوم
� و�����وآ�

ز��ن ��
� وا#��ر�وآ�

ز��ن ��
و! ��  وا#��ر

ز��ن دوم
� وا#��ر�وآ�

مز��ن دو
و! �� وا#��ر

 �
3��:� ��  �,� S	" � .&�$�� 
��� �f� pH"�  !

A

AB

B

A A

B
B

A

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

pH

L�� L�� 3.82 3.442 3.557 3.765

(�$ L�� 3.8 3.605 3.647 3.81

 K* 
���  !<U K* 
���  (�$ 
���  !<U (�$ 
���
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A A
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pH

��ل دوم 16/3 315/3 245/4 142/4

ز��ن �� و���� ز��ن دوم و���� ز��ن �� وا#��ر ز��ن دوم وا#��ر

 �
3��:8�� ��!"� ���$ �f�  pH  !"� ) r=�O(%

 �
3��:>�� ��!"� ���$ � .&�$�� 
��� �f�pH  !"� ) r=�O(%
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pH

�$ Lم�� 238/3 194/4
W��� $����!"�
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��" e*��"            
�2�� �2f� E�2F ���2U� (�$ L�2� �$ W2�B +2�$

 r=� �$ ����5 �;" �� 7	�� .�	F� +0�$ �� .&�$��P %%<�� ��$

 .�� 7+& .   �� 
��" �4%�["���  ,*��� 7	�� +�$ � .2&�$�� ��� �L�

7	�� �� ���o�� .�	F�+"��$ (�$ .&�$�� ���.

>�U�K� �)J �/�3

�� 
��" e*��".&�$�� 
��� �f� E�F ���U� L�� �$ �� �$ +�$

� S	" �,�%<� ����5 �;" �� 7	�� /� +%) +0�$ �� �+%��7+& ��$

.�� . 7���& ��$	�"OY�� 
��" 7	�� +�$ +%) �(�$ .&�$�� ���

" ���o�� /�7	��  � .!,+"��$ L�� .&�$�� ��� .  ,*���

 �4%�["���) 7���& ��$	�"OO (�� 
��"7	��  � +�$ 
��$ ���

7	�� �� ���o�� /� +%) ��	T  !<U +"��$ K���bV 
��$ ���

 �,� � .&�$�� 
��� /����� ���f� (�$ L�� �$ W�B +%) �� �+%�

%<� ����5 ���c ��  !"� /���" � .�� 7+& ��$ 7���& ��$	OX

�� 
��"7	�� �$ W�B  � +�$%<� @b�#� (�$ .&�$�� ���� ��$

7	�� /� +%) 7+����  ,�� ��  !<U 
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��� �f� 7	�� /� +%) ��  �,� S	) r=�Y(%

>�V�G  ��
7��

                 
�2�� �2f� L�� L�2� �$ W�B � ���+4[" ���$ �f� L�� �$ �� �$

 � ��$ /����� ���f� � .&�$�� 
��� � ��$ /����� ���f� � .&�$��

       �,� S	" � .&�$�� 
��� /����� ���f� � .&�$�� 
���   �2� �+2%�

     2%<� ���2�5 ��2�c �� ] 8���2�*� +20�$� 7+2& ��$ +2"� .  22,*���

  �4%�["���)   7���& ��$	�"Ok ( �� 
��"    7	�� ] 8����*�  � +�$  �2�

    %<� @b�#� ������� ���� �$�   +"��+" D� �� ���$ .   7���& ��$	�"OQ

 �� 
��"7	�� +�$      ���2��� ��+�2�� .2��  2� (�$ .2&�$�� ���

    !"� �� ����� 8����*�   +"��$ L�� .&�$�� ��� .    2,*��� 8�2%{��

%�["����4  �� 
��"  7	�� +�$         W�2�� ��2�$ �$ 7+2& ���+4[" ���

     7	��  � .!," ���o�� ] 8����*�    ���$ �$ ��XYZXX ���$  7$	�   � 

  7	�� ] 8����*�    L�� .&�$�� ���)     �,� S	" �$ �� �$ (   � .!,"

%<� @b�#� (�$ .&�$���.�� 7$�$ 
��" ���$.

      �	#  c�� �$ C��� ^"�*���  *�?� e*��"      /��2& 7	2�� �J�� l

              �/2� +2%) �.2�	F� +20�$ �L	2��� +��U $�	� +0�$ � �*+���

             �� +2<� �24%�["���  2,*��� L��+U 8�%{�� � ] 8����*�OP  ��� 

  "�#$�� �$ ���+4["°COYZOX.�� 7+�5 �*� �$ .
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L�� L�� 29.875 19.975 19.25 19.5

W���� K* 
��� W���� (�$ 
��� $����!"�� K* 
��� $����!"�� (�$ 
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3��:�8 ] 8����*� �� ��!"� ���$ � .&�$�� 
��� �f�) r=�O(%
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(%1 ��	 ) �� و
�����  ث ا���   ���%&دار�%�ر$  14 :  ا!� ز��ن  ��دا

���
ث ا

 �
���

�
و
 ��

در

��ل اول 24.563 19.737

ز��ن �� ز��ن دوم

 �
3��:�>  !"� ] 8����*� �� .&�$�� 
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Determination Effect of Harvest Time and Temperature on Storage 
Life on Minab Local Mango.

Mohammad Pour  I.∗∗∗∗

*Researcher in Hormozgan Agriculture Research Center.

The mango trees are propagate by seeds in Hormozgan province of Iran. It’s cultivars are native. Mango 

is one of the most popular fruit in this area and inpoint of importance is after date palm and citrus. The 

aim of this reaserch is determinate the harvesting time and extending the storage life of this fruit. Unripe 

Sabz mango is selected for experiment. The mango fruits are harvested in two times on the July. Second 

harvesting was one week after first. Then heat treatment is used by hot fungicide solution at 54±1 °C for 

the dip time of about 5 min. In order to store the fruits are packaged in two different pack: wooden boxes, 

Perforated poly ethylene pouches. Three storage condition include 25±1 °C , 20-22°C, 10-12 °C are used. 

After 15 days storage quality parameters and fruit shelf life was measured. This experiment was factorial 

at completely randomized design. The results showed that the convenient harvsting time was during the 

average total solid soluble (TSS) of 11.5-12. Heat treatment with hot fungicide solution can control the 

postharvest diseases and the fruit flies as well. At 25±1°C and 20-22 °C fruit ripened respectivly within 7 

and 15 days, with good quality. It can be stored at 10-12 °C within 15 days. Mean compare of quality 

parameters showed the fruit ripening in wooden boxes more than plastics pouches. As the fruits ripened 

pH, TSS, total sugars increase but acidity and vitamin C decrease.

Key words: Mango, Storage, Packaging
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