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� �% .

 )� {� ��:� ,���*��28  (�)
��� �� w
��� )�	2) %95/5 ,%
�� (4J�@ ���� �� 	��C� ,�� � �
�  (�)
���  �0

  ���28 ��S� Y��:% )�	  (�*�  	����� .
�  )� {� ��:� 	��C� ,��%28  (�)
��� (��� 	�'�% �� w
��� )�	

)66/4 ,%
�� ( (�)
��� 4J�@ �� �� �
�5/0 % )� {�28  ����	�L�� )�	)96/4 ,%
�� (��S� Y��:% 4����  	�� .

 ��/'0�� �/���^� ��
� ��� (�*� ����	�L�� Y�� �) ���R5 ( Y�� 	� 4��� ��:� �0��28 �	�L�� )�	 ���

 	� �/���^� ��
�µBOPP35 )85/5 ,%
�� (
�  ���� )� �%��
�  �/���^�  �0 �� �� �
� �/���^� ��
�

µPE65 Dµ BOPP25 �µ CPP25��S� Y��:% ���� (�*�  	��.  �� w
��� �0�� 	��C� ,���*�� ��
�

 �/���^� �
� �0��)24/4 ,%
�� ( ���� �� ����
�  �/���^�  �0��S� a^�8� ��4���  	.  

 ���R1- 4J�@ �#� �+7�� �� (�)
��� I��E�  �0 �'/% ���	
8 <	�� ����'��
/����  �0  	�L�� 	� T��  	��[��  �1  �R	�

.
�K��. 

Table 1. Effects of different levels of chitosan on physiochemical traits of mushroom after storage at 
1°C. 

�+���
� 

Decay 
(%) 

����(
������% 9��� ���  

Titrable acids 
(g 100ml-1) 

�������  

pH 

()� �0�� 

Weight loss 
(%) 

��:�  

Firmness 
(N) 

(�)
��� 4J�@ 

Chitosan concentration 
(%) 

3.19 a 2.24 d 6.95 a 4.28 a 6.1 d† 0 

0 b 2.4 c 6.86 b 3.84 b 6.32 c 0.5 

0 b 2.59 b 6.79 bc 3.53 c 6.48 b 1 

0 b 2.73 a 6.71 c 2.63 d 6.66 a 2 

† In each column, means followed with the same letters are not significantly different at 5% level of 
probability according to the LSD test. 

† ,������ (
�� �0 	� ��S� Y��:% ���K0 c��*� a�> &� ���'�  �	�� �� ���0  �� 4LK�  	�� (
�)W �J� )� ����/�

��S� Y��:% ���'�  GH� 	� 	��5 %��	���.  
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 ���R2- ��
� �#� �+7�� �� I��E� c)��  �0  �'/% ���	
8 <	�� ����'��
/����  �0  	�L�� 	� T��  	��[��  �1  �R	�

.
�K��. 

Table 2. Effects of different coating films on physiochemical traits of mushroom after storage at 1°C. 

�*�
� 
���  

Coating film 

��:� 4���  

Firmness 
(N) 

()� �0��  

Weigh loss 
(%) 

�������  

pH 

(
������% 9��� �������  

Titrable acids 
(g 100ml-1) 

T��� �
��� ���R  �0   

TSS  
(%) 

�+���
�†  

Decay 
(%) 

�0�� 

Control 
  6.04 b†† 14.56 a 6.95 a 2.18 c 4.17 c 1.12 a 

PE65 6.55 a 0.8 b 6.76 b 2.65 ab 4.52 a 1.05 a 

BOPP25 6.42 a 0.83 b 6.83 b 2.57 b 4.45 ab 0.98 b 

BOPP35 6.55 a 0.75 b 6.75 b 2.74 a 4.49 a 0.89 c 

CPP25 6.39 a 0.91 b 6.85 ab 2.3 c 4.34 b 0.99 b 

 † Contorol (packed in Selefon ), PE65 (Poly Ethylene 65 µ), BOPP25 (Biaxially Oriented 

Polypropylene 25 µ), BOPP35 (Biaxially Oriented Polypropylene 35 µ), CPP25 (Cast Polypropylene 
25 µ). 

†† In each column, means followed with the same letters are not significantly different at 5% level of 
probability according to the LSD test. 

†  �0��)��K� (
:�� 	�  ���(D PE65 )��� ��
�  4��Ej �� ,��%�65 (��/��( DBOPP25 )��
� 

��  	^�K�� 4��}�	� ���  4��Ej �� ,������25 (��/��(D BOPP35 )��
� ��  	^�K�� 4��}�	� ���  �� ,������

 4��Ej35 (��/��( DCPP25 ) ��
�4K� ��� ����,��  4��Ej ��25 (��/��.(  

†† 	� ,������ (
�� �0 ��S� Y��:% ���K0 c��*� a�> &� ���'�  �	�� �� ���0  (
�)W �J� )� ����/� �� 4LK�  	��

��S� Y��:% ���'�  ��'�>� GH� 	� 	��5 %��	���.  

  

 ���R3- Y�� �#� 	�L�� 	�  	��[�� I��E�  �0 �+7�� �� �	
8 <	�� ����'��
/����  �0�'/% ��  �. 

Table 3. Effects of different storage length on physiochemical traits of mushroom. 
�+���
� 

Decay 
(%) 

T��� �
��� ���R  �0  

TSS 
(%) 

����(
������% 9��� ���  

Titrable acids 
 (g 100ml-1) 

�������  

pH 

()� �0�� 

Weigh loss 
(%) 

��:� 4���  

Firmness 
(N) 

�� Y�� 	��[  

Storage length 
(days)  

0 b 5.9 a 3.7 a 6.4 d 0 e 7.34 a† 0 

0 b 5 b 2.59 b 6.77 c 2.29 d 6.88 b 7 

0 b 4.04 c 2.35 c 6.88 b 3.6 c 6.47 c 14 

0 b 3.76 d 2.06 d 6.96 b 4.57 b 5.98 d 21 

4.43 a 3.3 e 1.73 e 7.12 a 7.38 a 5.28 e 28 

† In each column, means followed with the same letters are not significantly different at 5% level of 
probability according to the LSD test. 

† ,������ (
�� �0 	� ��S� Y��:% ���K0 c��*� a�> &� ���'�  �	�� �� ���0  (
�)W �J� )� ����/� �� 4LK�  	��

��S� Y��:% ���'�  GH� 	� 	��5 %���	��.  
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 ���R4- �+7�� �8��  �	 �� 	�L�� 	�  	��[�� Y�� � (�)
��� 4J�@ ��/'0��  ���	
8 <	�� ����'��
/����  �0

�'/%  �. 

Table 4. Intraction effects of chitosan concentration and storage length on some physiochemical 
properties of mushroom. 

�+���
� 

Decay 
(%) 

T��� �
��� ���R  �0 

TSS 
(%) 

����(
������% 9��� ���  

Titrable acids  
(g 100ml-1) 

()� �0�� 

Weight loss 
(%) 

4��� ��:� 

Firmness 
(N) 

 Y�� 	��[��  

Storage length 
(days) 

(�)
��� 

Chitosan 
(%) 

0 b 5.9 a 3.7 a 0 j 7.34 a† 0 

0 
0 b 5.35 b 2.18 d 3.29 g 6.64 cde 7 

0 b 4.24 e 2.05 de 4.43 e 6.15 ghi 14 

0 b 3.71 hi 1.74 fg 5.37 d 5.71 jk 21 

45.19 a 2.79 k 1.51 g 8.38 a 4.66 l 28 

       

0 b 5.9 a 3.7 a 0 j 7.34 a 0 

0.5 
0 b 5.01 c 2.66 bc 2.38 h 6.85 bcd 7 

0 b 4.03 ef 2.1 de 4.11 ef 6.57 def 14 

0 b 3.79 gh 1.9 def 5.14 d 5.86 ijk 21 

0 b 3.29 j 1.67 fg 7.57 b 4.96 l 28 
       

0 b 5.9 a 3.7 a 0 j 7.34 a 0 

1 
0 b 4.94 cd 2.71 bc 2.22 h 6.96 bc 7 

0 b 3.96 fg 2.62 bc 3.91 ef 6.44 efg 14 

0 b 3.79 gh 2.1 de 4.26 e 6.1 ghi 21 

0 b 3.47 j 1.83 ef 7.24 b 5.55 k 28 
       

0 b 5.9 a 3.7 a 0 j 7.34 a 0 

2 
0 b 4.71 d 2.8 b 1.26 i 7.08 ab 7 

0 b 3.93 fgh 2.62 bc 2.05 h 6.71 cde 14 

0 b 3.76 gh 2.49 c 3.53 fg 6.23 fgh 21 

0 b 3.51 ij 2.06 de 6.31 c 5.95 hij 28 

† In each column, means followed with the same letters are not significantly different at 5% level of 
probability according to the LSD test. 

† ,������ (
�� �0 	� ��S� Y��:% ���K0 c��*� a�> &� ���'�  �	�� �� ���0  (
�)W �J� )� ����/� �� 4LK�  	��

��S� Y��:% ���'�  GH� 	� 	��5 %��	���.  
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 ���R5- �+7�� )� �8��  �	 �� 	�L�� 	�  	��[�� Y�� � �/���^� ��
� ��/'0��  ���	
8 <	�� ����'��
/����  �0

�'/%  �. 

Table 5. Interaction effects of coating film and storage life on some physiochemical traits of 
mushroom after storage at 1°C.  

�+���
� 

Decay 
(%) 

����(
������% 9��� ���  

Titrable acids 
(g 100ml-1) 

()� �0�� 

Weight loss 
(%) 

��:� 

Firmness 
(N) 

Y�� ��[�� 	  

Storage length 
(days) 

�*�
� 
���† 

Coating film 

0 e 3.7 a 0k 7.34 a†† 0 

�0��  

Control 

0 e 2.32 efg 9.33d 6.77 bcd 7 

0 e 1.97 hij 15.5 c 6.26 efg 14 

0 e 1.64 jk 18.99 b 5.57 hij 21 

7.17 a 1.27 l 29.42 a 4.24 k 28 
      

0 e 3.7 a 0 k 7.34 a 0 

PE65 
0 e 2.64 b-e 0.63 ijk 7 ab 7 

0 e 2.45 b-g 0.71 ij 6.59 cde 14 

0 e 2.32 efg 0.68 efg 6.25 efg 21 

5.6 b 2.17 f-i 1.12 ghi 5.57 hij 28 
      

0 e 3.7 a 0 k 7.34 a 0 

BOPP25 
0 e 2.72 bc 0.47 ijk 6.73 bcd 7 

0 e 2.42 c-g 0.8 ij 6.55 c-f 14 

0 e 2.22 fgh 0.98 hij 5.95 gh 21 

3.95 c 1.85 ij 1.51 fgh 5.52 ij 28 
      

0 e 3.7 a 0 k 7.34 a 0 

BOPP35 
0 e 2.78 b 0.42 jk 6.85 bc 7 

0 e 2.72 bc 0.63 ijk 6.51 c-f 14 

0 e 2.37 d-g 0.83 ij 6.18 fg 21 

2.16 d 2.13 ghi 2.1 ef 5.85 ghi 28 
      

0 e 3.7 a 0 k 7.34 a 0 

CPP25 
0 e 2.49 b-f 0.59 ijk 7.08 ab 7 

0 e 2.21 fgh 0.82 ij 6.43 def 14 

0 e 1.74 j 0.96 hij 5.93 gh 21 

3.95 c 1.4 kl 2.17 e 5.2 j 28 

 † Contorol (packed in Selefon), PE65 (Poly Ethylene 65 µ), BOPP25 (Biaxially Oriented 

Polypropylene 25 µ), BOPP35 (Biaxially Oriented Polypropylene 35 µ), CPP25 (Cast Polypropylene 
25 µ). 

†† In each column, means followed with the same letters are not significantly different at 5% level of 
probability according to the LSD test. 

†  �0��)��K� (
:�� 	�  ���(D PE65 )��� ��
�  4��Ej �� ,��%�65 (��/��( DBOPP25 )��
� 

��  	^�K�� 4��}�	� ���  4��Ej �� ,������25 (��/��(D BOPP35 )��
� ��  	^�K�� 4��}�	� ���  �� ,������

 4��Ej35 (��/��( DCPP25 ) ��
�4K� ��� ,������  4��Ej ��25 (��/��.(  

†† 	� ,������ (
�� �0 ��S� Y��:% ���K0 c��*� a�> &� ���'�  �	�� �� ���0  (
�)W �J� )� ����/� �� 4LK�  	��

��S� Y��:% ���'�  ��'�>� GH� 	� 	��5 %��	���.  
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4) ;�	H8  

4J�@ �#� ,������ �K��C� �'/% <	�� ()� �0�� �� (�)
��� I��E�  �0  ��� 	�L�� 	�  	��[�� Y�� 	�  �

 (�*� ���) ���R1(
� D <	�� 	� ()� �0�� ,��%  (�)
��� 4J�@ �� T�� 	�'�%  �02) %63/2% ( �� �� �� T�0�*�

4J�@ ���� ��S� a^�8� (�)
���  �0 ��� (�*�  	�� . (�)
��� (��� 	�'�% 	� ��� ()� �0�� 	��C� ,���*��

)28/4 (%4J�@ ���� �� �� �� T�0�*� ��S� Y��:% (�)
���  �0   	��4���.  	� ()� �0�� 	��C� ��  	
e ��

 (�)
��� (��� 	�'�%63 % (�)
��� �� 4LK�2 %�
� ��*�� .�+7�� �� �/���^� ��
� �#� ,������ �K��C�   �0

T)����  T��  ��+) ���R2 (
� D��� (�*�  �/���^� ��
� �� w
��� ()� �0�� ,��%µBOPP35 )75/0 (% �
�

��S� a^�8� �� ��
� ��  	��  �/���^�  �0µCPP25 Dµ BOPP25 �µ PE654���� . �0�� 	��C� ,���*��

 �
� �0�� �/���^� ��
� �� w
��� ��� ()�)56/14 (%��
� ���� �� �� ��K�  �0 ��S� a^�8�  ���   	��

��� (�*�.  ����	�L�� Y�� �#� ,������ �K��C�) ���R3 (<	�� ()� �0�� D��� (�*� e �� (��) 4�?+ �� �0 	


��S� (��) ���'% 	� T�� �L���� ,������ 	��C� � 4��� ������  	�� ��S� a^�8� 
0 �� �0 ������  	�� .

 (�)
��� � �/���^� ��
� ��/'0��) 9/�1 (
� �� ��� (�*�  �/���^� ��
� �� w
��� ()� �0�� ,��%µ 

 BOPP35�  (�)
���2% )46/0 (%��
� �� �� �
�  �/���^�  �0µCPP25 Dµ BOPP25 �µ PE65 Y��:%

��S� 4����  	�� . (
:�� ��
� �� � (�)
��� )� T��:��� (��� 	�'�% �� w
��� ()� �0�� ,���*��)�0�� (

)03/17(% ��
� ���� �� �� �
� ��S� a^�8� �/���^�  �0 ��� (�*�  	��.  ����	�L�� Y�� � (�)
��� ��/'0��

 ()� �0��  �	 ��) ���R4 (� ��� (�*� (��) 	� �	 ()� �0�� �*����� ���	 (�)
��� 4J�@ ������ �

��
+ �� ��� �0�� ����	�L��  )� {� ��  �28 
� )�	  (�)
��� �� w
��� ()� �0�� ,��%2) %31/6 (%�
�  �� ��

4J�@ ����  Y�� 	� (�)
���  �028 ��S� Y��:% )�	 ��� (�*�  	��.  )� {� ()� �0�� ,���*��28  )�	

�� w
���  (�)
��� (��� 	�'�%)38/8 (%4J�@ ���� �� �� �
� ��S� Y��:% (�)
���  �0 4���  	�� . (�)
��� ,��

5/0  �1 % )� {� 
028 ����	�L�� )�	 ��S� Y��:% �*� T���  	�� . ����	�L�� Y�� � �/���^� ��
� ��/'0��

) ���R5 ( )� {� ()� �0�� ��� (�*�28 ��^� ��
� 	� ����	�L�� )�	 �/�µ PE65
� ��
� ���� )� �%   �0

��S� a^�8� �� �
� �/���^�  ��  	��µ CPP25� µ BOPP254���� .  

pH ��	G#  

4J�@ �#� ,������ �K��C� �+7�� �� (�)
��� I��E�  �0 �'/% <	�� ����'��
/����  �0   	��[�� Y�� 	�  �

 ��� (�*� ��� 	�L�� 	�) ���R1(
� D  ,��% pH	� T	�AB <	��  (�)
��� 4J�@ �� T�� 	�'�%  �02) %71/6% (

4J�@ ���� �� �� �� T�0�*�  (�)
��� �R �� (�)
���  �01 %��S� a^�8� ��� (�*�  	�� . 	��C� ,���*�� pH 

 (�)
��� (��� 	�'�% 	� ��� T	�AB)95/6 (%4J�@ ���� �� �� �� T�0�*� ��S� a^�8� (�)
���  �0  (�*�  	��

��� .� ,�� ��� (�)
��5/0  �1 %��S� a^�8� �*� T���  	��.  �#� ,������ �K��C� �/���^� ��
�) ���R2 (


� D��� (�*�  ,��% pH �� w
��� T	�AB �/���^� ��
�µBOPP35 )75/6 (%��S� a^�8� �� �
�  ��  	��

µCPP25 Dµ BOPP25 �µ PE654���� . 	��C� ,���*��pH  �� w
��� ��� T	�AB���^� ��
� �/ �
� �0��

)95/6 (% ���� �� ����
�  �/���^�  �0 �R ��µ CPP25��S� a^�8� ��� (�*�  	�� . �#� ,������ �K��C�

 ��� (�*� ����	�L�� Y��) ���R3(�� 	�J��� �� 	
e (�'0 D  4�	 pH<	�� T	�AB 4��� ������ (��) 4�?+ �� �0 .

(��) ,��   �014  �21 �C� ����)W ;��� )� {� )�	��S� a^�8� ����/� �� T�� �L���� ,������  �0	�   	��

(��) ��C� ��� ������� ��S� Y��:% 
0 �� �0 ����� (�*�  	��.  
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Fig. 1. Interaction between different coating films and chitosan concentrations on weight loss of 

mushroom. 
 9/�1- ��
� ��/'0��  �/���^�  �04J�@ � I��E� �'/% ���	
8 <	�� ()� �0�� �� (�)
���  �0  �.  

†Contorol (packed in Selefon), PE65 (Poly Ethylene 65 µ), BOPP25 (Biaxially Oriented 

Polypropylene 25 µ), BOPP35 (Biaxially Oriented Polypropylene 35 µ), CPP25 (Cast Polypropylene 
25 µ). 

†  �0��)�K�� (
:�� 	�  ���( DPE65 )��� ��
�  4��Ej �� ,��%�65 (��/��( DBOPP25 )��
� 

��  	^�K�� 4��}�	� ���  4��Ej �� ,������25 (��/��( DBOPP35 )��
� ��  	^�K�� 4��}�	� ���  4��Ej �� ,������35 

(��/��( DCPP25 ) ��
�4K� ��� ,������  4��Ej ��25 (��/��.(   

 

 J7	q �=����%8,��%�=�(  

4J�@ �#� ,������ �K��C� �+7�� �� (�)
��� I��E�  �0 �'/% <	�� ����'��
/����  �0   	��[�� Y�� 	�  �

 ��� (�*� ��� 	�L�� 	�) ���R1(<	�� 	� (
������% 9��� ������� ,���*�� D  (�)
��� 4J�@ �� T�� 	�'�%  �02 %

)73/2 ���� �` 	� P�+ T	�AB ���O (�� �� T�0�*� 4J�@ ���� �� ��S� a^�8� (�)
���  �0 ��� (�*� 	�� .


�  (�)
��� (��� 	�'�% 	� ��� (
������% 9��� ������� 	��C� ,��%)24/2 ���� �` 	� P�+ T	�AB ���O ( T�0�*�

 ���� �� �� ����
�   �0��K� ��S� Y��:%  ��� 4���  	��.  �� w
��� (
������% 9��� ������� ,���*��

� ��
� �/���^µBOPP35 )74/2 ���� �` 	� P�+ T	�AB ���O (��S� a^�8� �� �
�  ���� ��  	��

��
�  �/���^�  �0 �R ��µ PE65 4���) ���R2 .(
�  �� w
��� ��� (
������% 9��� ������� 	��C� ,��%

 �/���^� ��
� �
� �0��)18/2 ���� �` 	� P�+ T	�AB ���O ( ���� �� ����
� �^�  �0 �/�� �R ��

µCPP25 ��S� a^�8� 	�� ��� (�*�.  ,�� �/���^� ��
�µ PE65 �µBOPP25 ��S� a^�8�  T���  	��

�*� .�-���  ����	�L�� Y�� �#� ,������ �K��C� ���R  �0) ���R3 (<	�� (
������% 9��� ������� D��� (�*�  �� �0

��S� 	
e �� (��) 4�?+ � �0�� ,�� � D4��� �0��  	����
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Fig. 2. Interaction between different coating films and chitosan concentrations on TSS of mushroom. 

9/� 2-  ��/'0����
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�'/%  �.  

†Contorol (packed in Selefon), PE65 (Poly Ethylene 65 µ), BOPP25 (Biaxially Oriented 

Polypropylene 25 µ), BOPP35 (Biaxially Oriented Polypropylene 35 µ), CPP25 (Cast Polypropylene 
25 µ). 
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