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ABSTRACT 
The use of biodegradable films and edible coatings with antimicrobial properties as a suitable alternative to synthetic 
preservatives is important in order to maintain food security and prevent capital wastage. In this respect, the effect of 

pre-harvest chitosan spraying (at three concentrations of 0, 2 and 3%) and post-harvest immerging in Aloe vera gel 
(25 and 33%) on the quality and shelf life of ‘Asgari’ grape fruit in five different times (0, 7, 14, 21 and 28 days after 
harvest) at 4 °C was evaluated. The results showed that berries treated with chitosan and Aloe vera gel contained 
higher content of vitamin C, soluble solids, Total flavonoids content, peroxidase activity and shelf life and lower 

content of malondealdehide (MDA) than the control, as well as, polyphenol oxidase enzyme activity and weight loss 
percentage were lower in fruits treated with chitosan and aloe vera gel.The highest amount of vitamin C, soluble 
solids and peroxidase activity in all five measurements belonged to the combined treatments of chitosan 2% and Aloe 

gel 25% and the highest flavonoid content and fruit shelf life was observed in the treatment of chitosan 3% with Aloe 

gel 25%. In all five measurements, it was observed that 2% chitosan treatment with 25% Aloe gel had the lowest 
weight loss, polyphenol oxidase activity and MDA. 

 

Keywords: Edible coatings, enzymatic activity, total flavonoids content, fruit shelf life. 
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Table 1. Results of variance analysis for the effect of Chitosan pre-harvest and Aloe vera gel post-harvest application 
on fruit traits of table grape ̒Asgariʼ. 
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95.25** 1167.7** 108.49** 112913** 9.32** 1.38* 90.06** 6 Treatment 
393.16** 854.4** 279.09** 254010** 68.28** 22.84** 55.14** 4 Storage time 
16.85** 11.10** 3.83** 22379** 1.45** 0.606ns 0.94** 24 Treatment × Storage time 

0.33 5.06 0.95 558 0.083 0.606 0.102 70 Error 
12.4 10.8 6.05 1.61 13.21 4.5 3.04 - CV (%) 
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.H;P :!*� >!$�+�*2  E:;;% E�+$ /�I= `!�%�

 �� E:�2 �+A� 3$ .1+�1+� `!�%� ^R� @A+� �

.� ��:!�%� /+;= .7- ,;%�� �� &<:'J �$ � �+
 -

3$ +;!4+% /+;= ?�  /+;= .7- 8<]"2 #h� �� �� 

.� ?#!U+7A ��:!�%� ) :;%Ricoa et al., 2007 .(

 �#<R-o+G" 3	!" ,
+- >< �+;C 3$ �*+�!%

.�  � 6G;J , �% ?�#$ .�_=�N� :* >< :"�+J

) ���2 �+A� 3$ E+!� vV* ?�� #$ |#IJDong et 

al., 2004 3$ .Q��$ � D!���<� , �% .( �+��

����� `!�%�  �`!�%� ����"� , �% �$ �*+�!%

 E+!� � D!���<� gG� � 6G;J K:
 , �% @A+�

.�  +!*�:!�%� �D!<�- `!�%� )_7f .�+


.� , �% �� :!*� >!$�+�*2  �#$��% � : �

,
+- +12 /0 � �*+�!% :;"�� .<� 34 ���  ��F<� �$

 +!*�:!�%� �� �E+!� ^�#m� �� 3�=�< #!!iJ #G�	J�

!*� >!$�+�*2.� &	C 3$ )I"�	� : ) :"��2Xing 

et al., 2011.(  �� (:;() /+7N� :��A ��+� ,<�]=�

 �6G;J )C#* ,<�]=� �:;( 3$ 3�*��" &<:'J #h�

.7- 3<]FJ  :!*� , �% �.1+7* E��+<� ?� :<��%�*

.� )$+m� , �% #h� �� >�P �� ,<�]=� �  :
�$

)Shiri et al., 2011; Shiri et al., 2016(.  ��

E+!� ,
+- ?�  :
 ���E  #!!iJ )7C 3$ �*+�!% �$

�� ?� � `!�%� ?� ��U �]!� :!�%� �D7!J� � D$#%

 , �% )=�$ 6G;J �]!�3�=�<  D<� /�'"� 3$ �

 , �% /+7N� :��A ��+� �]!� :;<2#=.� :$�< 

)Heidar Nejad et al., 2020.(  

-�+-%& *  ��%��  

� 3% ��� ��" D!Q"�!� 3�<�O� �<��" � ��	!J &$�O�� #h

 �]!� #$MDA .;I� #h�  E��� �;- #  �� ?���

 /�:A) )
�� ."����'"�1 �*+�!% ?� ��	!J �#$��% .(

+12 /0 �34 ���  �]!� , �% @A+�MDA  �� .:


 �*+�!% ��	!J2 +12 /0 E�#	  3$ :T��34 ��� 25 

8% �:T��  �]!� D<#JMDA  � ��	!J #<�* 3$ )'�"

�� � )
�� �+A� ,!$ : �
  �]!� D<#JMDA 

 &�
) :
 E: ���1-c , �`- �<��" �$ 3% (Nguyen 

& Nguyen (2020)  � .Q"#= K+J E+!� ��Kumar et 

al. (2017)  .���� )O$�V� ��#P E+!� ��+1�� �? 

2:!4:1 >< #=E���� >!�%+J+�!* #-�:!�%�+!* 

:!j!1?  �rP�
 :!1+J �����</  � ���2]!�� 2@!* 

)=�$ /��<��� :!1+J ><#NJ �$ D7!J� .)*�  ?� 

.� � :!j!1 +!*�:!�%�#- @A+� :!�%�#-+*  .�+


�$ 0��:!  :!�%�#- ���</�� �%�#-+*!�:  E��� ,;%��

��J �C�$ �!& ���</�� � ?  !�%��:!& �.  .:"+


�<D ���</�� � ?  !�%��:!�& #m ��<l  �$ ,;%��

E�#U � ? ��!D7 *�!� :? f S#Y!# W�'
�  �� 3%)

%#J!K�' 7T�. 1!j!� :? � S+�N� ��f.  (:"+


�%�#- �C�$!*�:!+ 1!j!:? �" �� � E:
 ��f!3F 

�!�] +1�� � ?4:12!: �]=�<, �. <:$� )Ashraf et 

al., 2013( . .U:;�%���- )!1�I= ?���� �*+�!%

.� /��<��� ^R� �C�$ � :
�$  ?���� � E:
 ���2 ?� 

 �� ?��:9Q" )!T�PDNA )*� )Harish Prashanth 

et al., 2007.(  



   �+7C."�'f�$ �#<���� �� 53��	
 �� 4 � �����1401  911 

 

�A�3�& ��%�45  

+12 /0 E�#	  3$ �*+�!% ?� ��	!J &$�O�� #h�34 ���  �

8<]"2 )!1�I= #$ ."����'"� ��� K:�  /+;= .7- ?� 

.;I� ��:!�%�#- � ��:!�%�  /�:A) :
 ���1 �#$��% .(

+12 /0 � �*+�!% ��	!J34 ��� )_7f ��	J ��  3$ ?� 

:
 E�#$��% /+;= .7- 8<]"2 )!1�I= , �% @A+� E

8% � :
 �+Q"� E+!� ��:!�%�  l7I�� 8<]"2 �]!� D<#J

 �*+�!% .'!%#J ��	!J 3$2  /0 E�#	  3$ :T��

+1234 ��� ,!$ ��+$ ."����'"� /�� ��� ��  �]!� D<#J

 ��� �� : �
 ��	!J �� ��:!�%� /+;= .7- 8<]"2 )!1�I=

28 &�
) :
 E: ��� ��1-d �(, �`- �� 

Ehtesham Nia et al. (2021) +12 /0 � �*+�!%34 ��� 

 �� ��:!�%� /+;= .7- 8<]"2 )!1�I= , �% @A+�

 , �`- �� D!;x	  .:
 �+Q"�Xing et al. (2020) 

 8<]"2 )!1�I= , �% ��*+�!% �#$��% �$ 3'"� E+!� ��

 , �`- �<��" �$ 3% :
 E: ��� ��:!�%� /+;= .7-

 )O$�V� #e�� 3% ��� ��" D!Q"�!� 3�<�O� .����

+12 /0 � �*+�!% ��	!J34 ���  )!1�I= ,<�]=� @A+�

 &�
) :
 : �
 3$ )'�" ��:!�%�#- 8<]"21-e �(

,!$  ?� ��	!J �� ��:!�%�#- 8<]"2 )!1�I= D<#J

 �*+�!%2  ��� �� :T��14 ��E��:"� #!U )*� 3$ ?

8% � :�2 �� : �
 ��	!J 3$ l7I�� �]!� D<#J  ���

 &�
) �+$ ."����'"� /��1 �� �OON� #<�* K�
��]U .(

 �#$��% #h� �� ��:!�%�#- 8<]"2 )!1�I= ,<�]=� �$ 3V$��

 ���� ."�+d	  #e�� , �`- �<��" �$ �*+�!% ��	!J

)Ehtesham Nia et al., 2021 .( �� 89� &��+C �� .�<

E+9( E+!� :
 ?�  ��:!�%� /+;= .7- 8<]"2 )!1�I= �� 

.)*� +;!%+J��� 3$ /+;= :
 &<:'J �  �*+�!%

 &$�( &!�%��:!  � D!�2 E�#U ?��<� ��:IJ ?����

 �$ 3�;<� #$ E�bC � E�+$ �+P ���P�* �� q#�*�

/��<��� .� ,;%�� ���2 ?�   ,<�]=� @A+� �: �

 .	<]"2 #!f � .	<]"2 ."�:!�%� .�"2 K�'!%#J )!1�I=

.� ) �+
Xie et al., 2001; Liu et al., 2007 .(

8<]"2 )!1�I= ,<�]=� �$ �*+�!%  .7- � ��:!�%�#- ?� 

 D!$ >!J��*+	  /��IJ gG� @A+� ���:!�%� /+;=

3"+U ^R� � :!1+J .� `!�%� /�I= ?�   �� � �+


2 �]!� )<�9"  ,;J K�#h� � E��� , �% �� � 

.� , �% �� )=�$ @<#dJ �� .
�" .�<��%� .: �  

 *����-�+���:5 "�  

 � �*+�!% @!%#J D!Q"�!� K��<�O� �<��" q�*� #$

+12 /034 ��� .;I� #h�  /�	��� vV* �� ?���1  :T��

 /�:A) )
�� �+Q"� E+!� �� � :!4+"�b= �]!� #$1 � (

,!$  �*+�!% .'!%#J ��	!J �� :!4+"�b= �]!� D<#J

3 +12 /0 E�#	  3$ :T��34 ��� 25  /�� ��� �� :T��

."����'"� 8% �:
 E: ���  l7I�� :!4+"�b= �]!� D<#J

 ��� �� : �
 ��	!J 3$28 )*� 3$ ."����'"� �� :I$ ��

 &�
) :�21-fB*+J E:�2 )*� 3$ �<��" �$ 3% ( 

Adiletta et al. (2019)  .)*� l'V;� .1+;= K�'!%#J

 ��:!�%� /+;= .7- 8<]"2 )!1�I= #h� #$ � :!4+"�b= �

.� @<#dJ � 3<]FJ �:"+
  , �% �$ �*+�!% @!%#J

 D<� @<#dJ �� ���:!�%� /+;= .7- 8<]"2 )!1�I=

 �� :!4+"�b= ,<�]=� @A+� � E�#% )I"�	� K�'!%#J

E+!� .� E:
 ��	!J ?�  �+
 )Kou et al., 2013.(  

  

�!� ;���  

 @!%#J �� ��	!J &$�O�� #h� D!Q"�!� 3�<�O� �<��" q�*�#$

+12 /0 � �*+�!%34 ��� .;I� #h�  /�	��� vV* �� ?���1 

 /�:A) )
�� E+!� �� , �% :T�� #$ :T��1 -g � (

+12 /0 � �*+�!% @!%#J34 ��� .;I� �+m 3$  @A+� ?���

8% .:
 E+!� �� , �% �� ?#!U+7A  , �% :T�� D<#J

 �*+�!% .'!%#J ��	!J 3$ l7I�� ��2  E�#	  3$ :T��

+12 /034 ��� 25  ��� �� :T��14��  � �+$ ."����'"� �� :I$

,!$  ��� �� : �
 ��	!J �� �� , �% D<#J28 ��

 &�
) :
 E: ���1.� ��" K�
��]U �(  3% : �

 �� , �% :"�� ]!" KL+MN� #<�* �� �*+�!% �#$��%

) ��� , �% ?��<� :� �J �� E+!�Heidar Nejad et al., 

2018; Karimi et al., 2018 .(E+!� �� 
��'"� ?�  �E:

 ^�#m� ?�+  � E+!� S2 ��d$ ���= @!
 �� .
�" #!d'J

.� E+!� �� , �% @A+� ) �+
Pasquariello et al., 

2013 3% )*� 89� ?��F; �" .�< E+!� �� , �% .(

E+!� .U�#�`- � )!G!% , �% @A+� .� �   ��h2 � �+


 �� � 3�
�RU ?�A #$ /+MN� # �w � )=�$ #$ .$+7V��"

2 ?:;�-����$ .� ) : �%Galindo et al., 2004 , �% .(

.� E+!� ��  ?��f 3$ @!*2 /�'"� 3$ :"�+J

 �)!G!% , �% @A+� � :�G!$ |�GJ� .	*b-+�!*

) �+
 E+!� S+7V��" �"� � )=�$ .�G* , �%Ding, 



912  ������  :����	  � �!"�#$��% &'( �� )
��#$ %!�*+� � ,
+-  �. �$ /0 +1234 ��� #$  ... 

 

2013 .( K:� ,<�]=� �$ E+!� �� , �% .7T� )7C

 �� |#IJ � 6G;J #h� #$ S2 . � )*� �� �."����'"� l<#m

3"��� .� �  ,
+- )'H� #h� 3% :
�$  �$ �.%��+P ?� 

 S2 ����"� � #!d'J �� ?#!U+7A ?�#$ 3<L >< ��F<�

,
+- �)*� B'J#�  �� � ��U �+'C )C#* .%��+P ?� 

3"��� l<#m  � S2 #!d'J �� � E��� , �% �� E+!� ?� 

.� ?#!U+7A E+!� �� , �%  /0 �D<� #$ E�bC .:;;%

+1234 ��� � �+'9$ � E+!� &P�� #VI� ��+� gG� @A+

 ]!" KL+MN� .U:;�P�� � )=�$ ?���P�* K�!T+MP

.� ) �+
Parsa et al., 2020.(   

 

    

    

  
  

 
&�
 1. �O�<3� �!Q"�!D #h� &$�O�� %!�*+� )&'( �� )
��#$ (� ,
+- /0 34+12 ��� )6- �� )
��#$ (#$ �<U`. � ? $!
+!	!�.< 

�!E+ �+Q"� ̕#Q�C?̔ .�: �
 %!�*+� 2 :T�� �%!�*+� 3 :T�� �%!�*+� 2 :T�� /0+34+12��� 25 :T�� �%!�*+� 3 :T�� +
/0 34+12��� 25 :T�� �%!�*+� 2 :T�� +/0 34+12��� 33 :T�� �%!�*+� 3 :T�� +/0 34+12��� 33 .:T��  

Figure 1. Mean comparison of interaction effect of Chitosan (preharvest) and Aloe vera gel postharvest on 
biochemical traits of grape ̒Asgari̓. Control, Chitosan 2% (CTS 2%), Chitosan 3% (CTS 3%), Chitosan 2%+ Aloe 
vera gel 25% (CTS 2%+AVG 25%), Chitosan 3%+ Aloe vera gel 25% (CTS 3%+AVG 25%), Chitosan 2%+ Aloe 

vera gel 33% (CTS 2%+AVG 33%), Chitosan 3%+ Aloe vera gel 33% (CTS 3%+AVG 33%). 
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Figure 2. Mean comparison of interaction effect of Chitosan (preharvest) and Aloe vera gel postharvest on shelf life 
of Grape fruit ̒Asgariʼ. Control, Chitosan 2% (CTS 2%), Chitosan 3% (CTS 3%), Chitosan 2%+ Aloe vera gel 25% 
(CTS 2%+AVG 25%), Chitosan 3%+ Aloe vera gel 25% (CTS 3%+AVG 25%), Chitosan 2%+ Aloe vera gel 33% 

(CTS 2%+AVG 33%), Chitosan 3%+ Aloe vera gel 33% (CTS 3%+AVG 33%). 
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Figure 3. The sensory scores of control, Chitosan, Chitosan and Aloe vera gel in berries treated after 28 days of cold 

storage. Control, Chitosan 2% (CTS 2%), Chitosan 3% (CTS 3%), Chitosan 2%+ Aloe vera gel 25% (CTS 2%+AVG 

25%), Chitosan 3%+ Aloe vera gel 25% (CTS 3%+AVG 25%), Chitosan 2%+ Aloe vera gel 33% (CTS 2%+AVG 

33%), Chitosan 3%+ Aloe vera gel 33% (CTS 3%+AVG 33%). 
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