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Fig. 1. Changes in fruit weight loss of three types of blackberries during storage at 4 °C in two biodegradable (left) and 

non-biodegradable (right) packaging. Means in each column with similar letters are not significantly different 

at 1% level of probability. 
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Fig. 2. Color change in three types of blackberries during storage at 4 °C in two Biodegradable (left) and Non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 

1% level of probability. 
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Fig. 3. Change in aroma of three blackberies fruits during storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1% 

level of probability. 
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Fig. 4. Marketability of three blackberries fruitsduring storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1% 

level of probability. 
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Fig. 5. Comapring fruit flavor of three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1% 

level of probability. 
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Fig. 6. Total acidity changes in three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1% 

level of probability. 

:O� 6-  "�#�33o& :4 �C��3@���3� A�
 �@ ��3@ 6-�& �1 "��1���
� ���1 	M "��1 4 �1 Q�32�@ ���1 �1 "��� �C2� H��I& =2�; 

 ��0/)(�q �  ��0/�
 H��I& =2�; ).(=@�� �U ��1 	�c� �3 J�� & �E
�-
 �# ��C@ {�C-� "�# F�a 6� Y��Ca� nS@ �1 �#

.=@� �!�1  

 

�'�(���� �����/�� �0�1  

  ��3C
�#  1�1 ��-
���,�  7K� �1 :4 93
�3@�C
U�	��^  7C-# ;�� �& Y�� ;�� ;�?#�4 ��C�� ) =@�:O� 7 J�� & � (

	�c� ��3� "��1F�G"�# �C2���� �C���
 ".=@� �1 ��8� �^���) 	-a� �
�5 ���8� ��3�-  (��C2��& :�������,� 

 ��@ �& Y�� ;�� ;� 93
�3@�C
U?#�4 ��C�� B=@� ���  =�2
 7C-# ;�� �1�� ;��  A�
 �1 �# �1 ��@�C2���� "�D���?��C�� 

4 F�G �1 ?��D�� 9�� ���,� � ��0/�
 H��I& =2�; ?3�.=@� �1�� �& 7#�q39B  ��C2��& �^���) 	-a� �
�5 �D3��/ ��3�

–  �1 (D3��/ m@���F�G"�#  ��-
 	&�� C� ?�4�� Z�CI�1�1B ����M"�4 ���,�  �1 :4 93
�3@�C
UF�G"�#  =2�;

 ��0/ H��I& ;�� ;�� ! �& B=@� �1��
 	M �� 	-��D�� �
�� 7C-# ;�� ����/ ��9  9�� :4 93
�3@�C
U �4 =@� 	+�a �1

�3���#  F�G �1 "���8E
 ;� </ ;�� �@ ��0/ H��I& =2�; ?��D���c�	��1 =�2
 "�� ;�� 1�1 ��-
 =��1��  �4)

 .�� �C@�4 �U ���,� ;� 7C-# ;�� �1 � (=���
 ����&"��32� ;� "�#�33o& 	O�|�+��D3� =��1�� ;� </ ��3�"�# ��5;����
 

cd

f
g

b

f
g

h

i
j

h

i
j

e

bc

a

e

d

a

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

8 days3 days0 day8 days3 days0 day

��0/�
 ����& "��� �C2�

Non-biodegradable packaging
:

4 
�C

��
3@

�

T
A

 (
%

)

:
4 

�C
��

3@
�

T
A

 (
%

)

��0/ ����& "��� �C2�

Biodegradable packaging

Thornless

Floricane bearing

Primocane bearing

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

5-
24

 ]
 

                             9 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.4.2
http://journal-irshs.ir/article-1-333-en.html


����O�# � "���� 

204 

6-�& ��e�# ;� 	��
 ?#�4 �;� �� ;� =@1 �1�1  \U=@� ��3�.  �]
 �� Y�a 9�� ��	��@�  :���� ?3/ =��1�� ;�

��e�# A�
 B{�^ B��
 ��1 �  �� =��4 m�������,�  93
�3@�C
U��05�_� ) =@�14(B ���,�  =��1�� ;� </ :4 93
�3@�C
U

7K�"�# 	� ?#�4 D3
 ��3@ 6-�& ��3� Z�CI����� )37.( 7#�q39  	@��� �1Rezaee Kivi ����O�# � )28 vI-� (

��  �46-�&�#" "���8E
 ��� �1  ���1 s�/ � � !Q�32�@ ;�� ��8q 	M ��  ?#�4���,�  ����� :4 93
�3@�C
U

�1��B  �1 ���10  ���1Q�32�@ �
�� .=@� �1�� �Cc��@ �U 	-#�4 �1  m@�& �4 �E�1 	-#�./Horvitz  ����O�# � 

)13( ���
�  B����3C
�#  �� D3
 ��3@ 6-�& =��1�� ��a�� �4 1�� �U ;� 	4�a���,�  :4 93
�3@�C
U�_�� .=@� 

����M"�4  6-�&=��1�� ��� T
� 7��/ ��a�� �1?3� 93
�3@�C
U B��@ ��a�� �� =�2
 B"�35 ?#�./ �1 .1��1 "�&

 6-�& ��3� A�
 �@ �p�a1��� @���1 �1 B��3@� ���; "��CK� �� �4 =��5 ���K 	 =��1�� (�
�C2��& � ���8�) �U A�
 �

=@� ��# ��� ��5 �� F1�N� ��3�B ���  ��3� �q�# �D3��/ 	-a� �
�5 �1�+���& �	1��  � ��� �C@�4 :N� "���5 ;�

 6�^ ��#�	1��. ��  �]
�	�@�  � ?#�4 �� ���� A�p�� 9��^�&3�  � :c� ���
� �1Y�c 
� "�# 	
��1�3���# �D3��/ "

 "���8E
 m���� �1 9C��5 ���K � �������N^  �1F�G"�# D�&��0/��  m���� ����& :3+1 ��
1���3;�  �� ���� ��3�

 ��� :3�O&�U�# .=@� ���1�5 �D3��/ ��3� 93
�3@�C
U 1��8� �  B	-#�./ �1He  ����O�# � )12��D5 (j �
1�4 

?�&�#" 	S3�� ��
�� "��1 d�� �1 ���; ���� � ��3@� ��3� r��� H��I& 93
�3@�C
U �	11�5.  ;� �1� C@�F�G"�# 

�C2� Z�CI� �_� "����c�	��1.=@� �C��1 1��^� 9�� �� " �1 F�G"�#  ��0/ H��I& =2�; ?��D�� ���,� 	#�35

 ���,� �� � 	-��D�� ��@ ;�� �& 93
�3@�C
U�c�	��1 ;� ?3� "F�G"�#  ��0/�
 H��I& =2�;  �1��+�a�1	�4  ?��D�� ��

 "���8E
 ���;F�G"�#  ��0/�
 H��I& =2�;  ;�U��4?3� 	� 	����& �
�� � �1�� ��1��^�� 93
�3@�C
U ` a �1 "�&

 �� 93
�3@�C
U ?��D���& /���� �
1��
 ` a ?���;U. @���	� ��-
 �#	�4 �#1 ���,�  � ��1��3� ���8E
"  ;� </

� =��1��	 ��,+�� ��M �� �
��&=2�;=^�@ @�C
U3
�391 � �#��E H34�&"�# ;�=2 o& �� Y�c�33� �# �� .�#139 +13: 

m����  Z�CI�� "���8E
 ����,� H34�&"�# @�C
U3
�3�	  �+���	 �_�=@� ��05 )37.(  	����& ?��D�����,�  93
�3@�C
U

 F�G �1 �D3��/ ��3� ��0/�
 H��I& =2�;	� ��3� ��� ̀ 3� :3+1 �� �
��&�C^��"�  ?��D�� ��� B���� \U F[&� ;� 	��


 �1 ��3� A�
 9�� �1 �U ;� �c� ?#�4 � �3+��F�G"�# 	� ��0/ ����& i@�/ ��4�;�@ ��� Y�c� :3+1 �� �
��&�C^��  ��

 m@�& �4 ���� 	����@ ?�&7�D
U) ;�3+ �3
��U 93
dU :3�� ��e�# 	��#PALq � (1��0/ 	� J��! ;�C�@ ��O+���� B 

 �� 	@�C@1 =�1���� :3+1 ����3�; �1�� ?#�4 ���; =�05 �� � �C��3
 ����& B	����� )37 .(7#93�qB �� 	� �]
 �@�

 "��0/u� 
 ��D3� �4�C2�"��� �� =�2
 2OB 2CO � D3
 �� �1 �#;�5 9�� "��C �����3/Y�N�� �C2�"��� ��� B ���,�

 =��@ B93
�3@�C
U=^�@ �� �  �� �U ��D�&��; 	� ���K �3_�&�#1 )21.(  7K� "�3���/ L�S@ ?��D�� 	^��	���^  �4

�� ������ ���
� 93a �1�1 �4 �
� �C2
�1 	���� �� �1��^� "1�.
  �� =�2
 J�� C� "�
�� ;� ��3� ��3@� B7K� 9���E�1 

7K�"�# ) ���� ��1��^�� ��3@ 6-�&24.(  

 ���,� Y��� :4 �3_�& ��; B��3� A�
 ?�O�#�� F�G � "���8E
 ���; "��1��c� "�#�33o& �� ��-
  1�1 :O�)2 .(

?#�./"�# 93-3/ D3
 ��-
 �1�1�
� ���,� Y��� �1 7K�"�# Z�CI� �
�� 	&�� C� �� 	M 	�B��4 ��"��M�4 "��C�� 

Y��� :4 �1 "��C�� ���1 "��1���
� �1 6-�& ��3@ 	���^  ?��D�� 9��5 ���B�C��� ��� �1 7K� ������ ��1��^ 9�� ?��D�� 

;� ;�� ��@ A��� � �& ;�� 7C # ���1� =��� )37 (�4 �1 A�
 �p�a 	@��� ���8� ��S�� �� ?#�./ ��� ��3� 	�����.  

 ���,� �p�a ?#�./ �1 Y��� 7K� :4 �	��^B ��C�� ?#�4 <x@ �& ����/ ���1 "��1���
� �1 �# �1 F�G ?��D�� 

B=��� ��� ���8� ��3� �1 	-a� �
�5 ��C�� ?��D�� � <x@ �& ����/ ���1 ?#�4 "��1���
� =���  �49�� ?#�4 �1 F�G 

�� ��0/ H��I& =2�; ���,� "�C-3� ����# ��3C
 �� ��S�� � 1��?#�./ �E�1 "�# ��1��^ 7K� "���8E
 ��3�; �1 �#

 ���1 �1 "��1 �1 ������Q�32�@ ) 1��37.(  �
���33o& Y��� �D3��/ ��3� �1 �
�5 	-a� �� J��!	-#�4 1�� �4 �1 

F�G 9�� ��0/ H��I& =2�; ?#�4 Q�2�� �&�1��  :O�) =@�8(?3� .���,� 9��& Y��� �1 7K� �	) ��^�� ���,� 

53/69 �3�	��5 63+�5 �3@� �1 ��5 ���N� ��3� �1 (;�� �1 7C-# F�G  ��0/�
 H��I& =2�;��#�-� ��.  ?��D��

	� :4 Y��� ���,�`3� � \U F[&� ;� 	��
 �
��&.���� ��D�& � 9C2O� ;� 	��
 D3
 �U ?#�4 � �1�� ���  

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

5-
24

 ]
 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.4.2
http://journal-irshs.ir/article-1-333-en.html


 A�
 �@ =��1�� ;� </ =3 34 	@��� 6-�&... ��3@ 

205 

  
Fig. 7. Total anthocyanin content in three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1% 
level of probability. 
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Fig. 8. Total phenol content in three blackberries fruits during storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 

1% level of probability. 
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Fig. 9. Total flavonoid content in three blackberries fruitsduring storage at 4 °C in two biodegradable (left) and non-

biodegradable (right) packaging. Means in each column with similar letters are not significantly different at 1% 

level of probability. 
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Evaluation of Postharvest Quality of Three Blackberries Fruit in Bio-

degradable and Non-biodegradable Packaging  
 

A.A. Mohammadi, M. Hadadinejad* and K. Ghasemi11 

 

Perishability and short shelf life of blackberries fruit is the most important limiting 

factor in their post-harvest. In this study, three types of blackberry fruits (spring, summer 

and autumn bearing) with three storage times (0, 3 and 8 days) in two packaging 

(biodegradable and non-biodegradable) in factorial in a randomized complete design with 

3 Repeat at 4 °C and 85% relative humidity. The results showed that the apparent quality 

of fruits decreased with increasing storage time. Spring fruits showed more reduction in 

aroma and color than other fruits. The amount of total anthocyanin in summer fruits 

decreased from the beginning (276.98 mg 100g-1) to the end of the experiment (23.38 in 

the biodegradable container and 34.18 in the non-biodegradable container). Anthocyanin 

levels of spring fruit (floricane bearing of Rubus Sanctus) and autumn fruit (primocane 

bearing of Rubus Sanctus) fluctuated in different containers. The amount of phenols of 

spring fruits decreased with increasing storage time in biodegradable containers (58.31 

mg 100g-1) and increased in biodegradable containers (62.32). This increase can be due 

to water loss and increase in cell sap concentration and decrease due to decomposition. 

Storing this fruit in biodegradable containers compared to biodegradable containers can 

have less negative effect (17%) on maintaining this important feature. 

Keywords: Floricane bearing, Thornless blackberry, Primocane bearing, Fruit 

postharvest. 
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