
 ���� ���	
�����  

 ����53 ���	
 �1 ���� 1401  �)270-257(  

Iranian Journal of Horticultural Science 

Vol 53, No 1, Spring 2022 (257-270) 
DOI: 10.22059/ijhs.2021.323782.1930  

  

 

* Corresponding author E-mail: ramezanian@shirazu.ac.ir   

����� :��	
�� 

���� ��� 	
�� �� �����������  ����� ����� ������ �� �������� ����� �!� 	��"�� 	
#��$  	�% ��&  
  

�'(�� )*+�1-����.�� ��/� 02*  3���"� 4��5�3  

1  
2 .���� �������� ����� ������ ������ ������� ����
��� � !���� ����"� 
  
3 ����"� .����� ������� ��!�$%&�� � !��������� �� �����   

'���() :*+����25/2/1400 - '���( :1��2� 18/7/1400(  
  

7��"8   
�6��78& 9:; <�:= ��:�� �>��
��	 �?; 
 @	�� �>��AB �6
�!�& �8�����26��	 ���� CD� E�6� ���$�� �F� �G���( ��?6 � 86 �6 
� H�� 

@��� ��I�J� 
 *7JK ��	 LJ�M&  �N A�&�8�"� ���&�B� �6 <��= O������+ �" �J&�P �� QA�D R�S TU&�� �+��V( �� �"  ���!( W���� . � 
X
� O&�P @��� ��	 ��I�J� YZ" 
� �� �J�) [J�(� + �J� ��"� 
 �6 ��U�?�� *�8��� �J� [J��
���(  W
� O&�P*7JK ��	  �N A�&�8�"  ��]^ ��

 YZ"��:=) 100� 150 
 200 ���A
�!�& �� (���A 
  W�" O&�P��&� ���I� �����6  YZ" @� ����	�
�) �:=� 5� 10� 15� 20 
 25( .��6 
[���]6 �>��
 ��	 �?; �8�����26 ���� _�6�& �6 ��	�
� X
� ���&��G�� ��6 
 �6 *�2> ��&� *�6�JZ& �ZP 
 C`S @	�� .*+�� <����a( 
�>��
��	 �?; 
 ��	��&���� �:�� bG(�& �6 �B �� ��I�( ��?6 � 86 �6 @��� ��I�J� �J� [J�(� + �J� ��"� �
�;  �N A�&�8�" 200 ���A
�!�& �� 

���A *G?� �6 ���" �	��I�( ��I� .��6 [���I� �� `( �8J� c%� 
 ��IM& �����6��	 O�+
$& ����	 
 �����6��	 O�+
�!��" _�6�& �6 @��� 
�J� [J�(� + �J� ��"� 
 *7JK 200 ���A
�!�& �� ���A  �N A�&�8�" �� �
� �:= ���&��G�� ��6 �� �6 @��� ��I�J� �J� [J�(� + �J� ��"� �
�; 

*7JK 100 
 150 ���A
�!�& �� ���A  �N A�&�8�" 
 @��� ��I�J� �6 ��U�?�� *�8��� �J� [J��
�� �
�; *7JK 100� 150 
 200 ���A
�!�& �� 
���A  �N A�&�8�" �� ��I	 �
� <
�:( �8`&���� .*�� � ��I�( @��� ��I�J� �J� [J�(� + �J� ��"� �
�; 200 ���A
�!�& �� ���A  �N A�&�8�" 

dP�6 @��$+� ���> ��& �8�����26 ���� �( 25 �
� . � @��� ��I�J� �J� [J�(� + �J� ��"� �
�; *7JK 200 ���A
�!�& �� ���A  �N A�&�8�" 
dP�6 9:; <�:= �:�� 
 �>��
 ��	 �?; �8�����26 �	 ���I	 �6 OD� ; �>��AB �6
�!�& �� < & ���&��G�� . �  

  

79���& ���:;: �:?I(� ���a( ���+�� �O�+
�!��" c%� 
 ��IM& O�+
$& ����	.  
  
  

Effect of modified atmosphere packaging and cinnamaldehyde on sensorial 
characteristics and microbial contamination of pomegranate arils  

 
Azam Ranjbar1, Asghar Ramezanian2* and Shahram Shekarforoush3 

1, 2. Ph. D. Candidate and Professor, School of Agriculture, Shiraz University, Shiraz, Iran 
3. Professor, School of Veterinary, Shiraz University, Shiraz, Iran 

(Received: May 15, 2021- Accepted: Oct. 10, 2021) 
 

ABSTRACT 
In order to maintain sensorial characteristics and to reduce the microbial load of pomegranate cv. Rabab-e-Neyriz arils, the 
combined effects of packaging with two types of polymer films, and different concentrations of cinnamaldehyde a three-
factor factorial experiment was conducted in a completely randomized design with three replications. The first factor 
included polymeric films at two levels (biaxial oriented polypropylene (BOPP) and Polyethylene + Polyester (PE+PES)), 
the second factor was the concentrations of cinnamaldehyde at four levels (0, 100, 150, and 200 μL L-1) and the third factor 
was storage times at six levels (0, 5, 10, 15, 20, and 25 day). The best sensorial characteristics was recorded for the first day 
of storage and the desirability of aroma and tase decreased over time. Changes in sensorial characteristics and related 
qualitative parameters were more slowly in arils packaged with PE+PS containing 200 μL L-1 cinnamaldehyde. The lowest 
number of mold and yeast was found in arils packaged with PE+PES film containing 200 μL L-1 cinnamaldehyde on the 
first day of storage; however, it was not significantly different with PE+PES film containing 100 and 150 μL L-1 
cinnamaldehyde and BOPP film containing 100, 150, and 200 μL L-1 cinnamaldehyde at the same time. Packaging with 
PE+PES film containing 200 μL L-1 cinnamaldehyde extended the shelf life of pomegranate arils up to 25 days. Packaging 
with PE+PES film containing 200 μL L-1 cinnamaldehyde maintained the quality and sensory properties of arils with 
minimal microbial contamination during storage. 
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BOPP 500 350 900 
PE+PES 60-70 45-50 45 
BOPP: Biaxial Oriented Poly Propylene 
PE+PES: Polyethylene+ Polyester 
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Table 2. Results of variance analysis effect of polymer film, cinnamaldehyde and storage time on the measured 
characteristics of pomegranate aril. 
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Figure 1. Mean comparison interaction effect of covering treatment and storage time on pomegranate aril sensory 
properties. 
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Continued figure 1. Mean comparison effect of covering treatment and storage time on pomegranate aril sensory 
properties. 
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Figure 2. Mean comparison interaction effect of polymer film, cinnamaldehyde and storage time on soluble solids 
content of pomegranate aril. 
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Figure 3. Mean comparison interaction effect of polymer film, cinnamaldehyde and storage time on titratable acidity 

of pomegranate aril. 
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Figure 4. Mean comparison interaction effect of polymer film, cinnamaldehyde and storage time on index L* of 
pomegranate aril. 
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Figure 5. Mean comparison interaction effect of polymer film, cinnamaldehyde and storage time on mold and yeast of 
pomegranate aril. 
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Figure 6. Mean comparison interaction effect of polymer film cinnamaldehyde and storage time on aerobic 

mesophilic bacteria of pomegranate aril. 
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Figure 7. Mean comparison interaction effect of polymer film, cinnamaldehyde and storage time on psychrophilic 
bacteria of pomegranate aril. 
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