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����  ABSTRACT   ����  

 
 

This study included a test of 90 chickens; 90 samples as (a chest) and 90 samples as 

(a thigh). These samples were divided into four categories: the first one (45 chests) was 

stored with packages in a tin sheet, the second (45 chests) unpacked, the third (45 thighs) 

was stored with packages in a tin plate, the fourth (45 thighs) unpacked. The samples of 

each category were divided into three groups. Each group consists of 15 samples. These 

groups were stored at  (25+°, 4+°, 20-°) .Then, the pH and the total count of bacteria were 

measured during storage in order to observe the time in which the samples will start to 

spoil in accordance with the Syrian Standards and Specifications Corporation 2007. We 

noticed the following physical changes: color, odor, flavor and texture. The results showed 

that the spoilage of the thigh samples happened before the chest ones and the packaged 

samples before the unpackaged ones. The samples spoiled after 24h of storage at 25+° and 

after 7 days of storage at 4+°, whereas, there was no spoilage noticed for the samples at 

 20-° but the appearance changed after 6 months of storage. Packing had a good effect on 

preservation. The conclusions and the suggestions were written in order to guide the 

consumer in the field of poultry meat storage. 
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} M��	��� �� F�'8� 7� RY�
�'�10@2 M��	��� �� F�'8�' RY�����10@7{ �����M 7�'�2' >	������ �A����� 
	� ,��
- U �$�' �� "5� ��2*�� ��� ) ���	�	A� �A�	
 ���� I� ��� ,A37) >
� , � (24 K$���� >Y�	A+ ���� �A��� (

 �
A� 3�	L 7� � ��	�*�����3�'L8� ��! I� ������ ����-	��.  

 �A�� ������� ,�A�5�� 7�� (��'5�� ����*��� U �2�+
�� ��	�����) 
��%5� �''����� �����5� �'���� ,�-�	�
 Y�!�'A��  �A�	
 �A��� &%�	� 4�� �%5� ��� >	�	��� ���	
 I� �1�%����(pH) ) 7� 	-�( "�)6.5 
�
��' ��+ G��� U (

�-�	�5� ,�*�� 
�
*���� Y�A!�A'�� �A�	
A�� 	A�
2�� 
A�
��� , ,�A�5�� 
�)1991(Leistner,  
) ,�� �

� 
+ ������ >	�M�� �*'���� ��	���� B���2��� � ��%������ �$�! 7)2007 
��� (��	
) �L2 (

"5� 
����k�' G��� �������� ,��5��:  
1 @  7�5�� ) ������ ��� ��– ,�*�� 	�1��� @ ��$�	��(.  
2 @ ) ���'��� Y�! Y�' ��	
PH(.  
3 @  
�
*���,��5� I��-	��� ,�*��. 

 R;-� I��-	��� ,�*�� 
�
*��� I%� ��� ��
� )10 7 � ��*�� 7� (w/ 3�� ���
*  ����� 	�O) >
���
;� (G;���) 7�' �� 7��� ��
*� ������� ��	
 "�) �'���' ��(6,2@6,6
*�� ( ;� ����� 	�O) >
���G;��� (

 � 5� ����k�' ������ �� � ��*�'L�� 	�O) ���  B�5���– ,��2�� � (�� 	�O ��$�	����*�'L  � 
��� "�) 	�N� I���
,��5�� .  

  

W>��&	
 ��3�&�	
�:  
'	
�) ��	%�� ���� ��*�� W� 7( 
*–  &�' 7���( 7�� ���  ���� 4�	1� 4�1� ,�2� ��N' (� �

 ����� �� 	�� ����1 ,��1%� >	�	� ��	
 F��� ���� F�� ��M�+)25+,4,@20,º ,- ( Y�	�) ���5� ,A�
 I��� ��5�*�� 4�	1�� F�� 1%��� 
*'� R>	N�'� 1%��� Y
' �'+ ����-	���� ��$�������� ��$��M�%��� ������ ��	�'� #�

: I����� ��N�� "5� K$���� ���� Uz'�L���� ��
�	'��� ��
����� I� ,��5�� ��! ���� 
����� 7( 7���  
 ��M�L ) 1%��� �'+ ���*�� :R#�(:(  

@ .I*�'L 7��� G����� ,��+� 3�	' 
A�� 	�1�' �
' ,��5�� ���� &��� :,�*�� 	�1���  
@ .7��56��� Y��N�� 	�'� � ,�
 ��� ,� :�� >M����� ,�5�� ��$�	� ,*L :��$�	��� ,*L��  
@  ������� ��	
pH 7�' �� ���	�� ��� :)5,7 @5,8 ( G��� �M�L�� ,A�5� ��*�'L�� 
�
��� 7�� I!�

��) ,�*� ��	���� B���2���� ��%������ �$�! F2007.(  
@ 7�' �� ���	�� 7�� :,�-�	�5� ,�*�� 
�
*���g) /CFU3,2×210 @ 3,8×210(  ��*�'L�� 
�
��� 7�� I!�

) ,�*� ��	���� B���2���� ��%������ �$�! F�� G��� H	N'�� G;���;� Z����� ,A�5�2007.(  
 ,- ,�
 ���' G��� ���*5� I��8� :�5��� ��	*�� I��-	��� ��%�� 3�'L� ( � %��� 	
��� ) ���*�� "5� ,�

 :1��� :�� ��M������ ���6��� ����-	��� �'����  
1 @ ) 	�
2�' ��2 @ 3.�����2�� ����	Nk� ,�-�	� ��	�*���� �'���' >	�*��� (  
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2 @ ��' �� H( 1�; ,� ��	�*���� �'��5���5��� ,�-�	�  �� 7�� G����  ���-L���� ��
�2*�� ��	������
) ,�*� ��	���� B���2���� ��%������ �$�! I� 
	� �� &� 3'�L�� ��!� R���
*� 	�L%��2007.(  

:1%��� 
*' ���*�� :R���-  
��2*� ���� L�	N� ,�2� ��N' ���*�� M	� 

!� ((�ى '*
�� "��#� �$%�� ��$� &'	T45(  ,� ���
 	
�
) �!

�� ���-�� �$%��� 	�
�2�� 3	�' 4�56��� &� 01%�45 �-��-�� �$%��� 4�56� 7�
' 01%� ,� ���
 	
� (

)�!

��45) �!

�� �*'�	�� �$%��� 	�
�2�� 3	�' 4�56��� &� ��1%� ,� ���
 � � (45 7�
' 01%� ,� ���
 � � (
������ :;- "�) �$� �� ���� ���+ ,- 4�56�)�!

�� "��8� �������� :�15+) >	�	� ��	
' �1%� (25 (

)�!

�� ���-�� ���������15+) >	�	� ��	
' �1%� (4)�!

�� �-��-�� ��������� (15>	�	� ��	
' �1%� (  
) @20.(  � I! �-;-�� ���	
�� ��! ��� I� ��' 1%�� �( ,��5�� ��� }	*�� 7( 7��� I��� >	�	��� ���	
 "5� �5-�(

 I������ "5� ���M��� ��;-��� I�M��� 
�	'��� z'L��� 7�)1991Leistner,,( ��	
 	�6� Z��� I��� K$���� ����
) �������pH 1%��� ��	�� �;  I��-	��� ,�*�� 
�
*���� () ,+	 ���
��� I�2@3 @4 @5@6@7( &��' ��+ :�� .

A�� ,+	 B��2' ��+ ,- �'�5L��� >	�	��� ��	
' �%56� 	�O �( �%56� Y��� ������ �� ����pH  I��-	��� ,�*�� 
�
*����
 7� ���-�� >	�%�� I� ���-�� ��*�� ��� ,��� G�� 
*' ��*�� 
�*'��� ,� ,- ������ ��	�6��� �1�;� &� "��8� ��*5�

��!� 1%���+)��	
5� �'���' ���*�� 
��� "�� �25 + �4)��	
5� �'���' �'	���� >	�� Y���� �( ( @20 .(  
  

 2���) �32�	 YZ�� () .�:�	
 �
� ��� 1� [���	
 �+25"��#� ���� (  

 >
���
�������'  

  
��$�	��� ,�*�� 	�1���  

 
pH 

  
I��-	��� ,�*�� 
�
*���  

	
�  � �  	
�  � �  	
�  � �  
1  7�� I*�'L B�5��

.>M����� ,�5�� ��$�	�  
 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,721  

  

5,728 3,3×
2
10 CFU/g 

 
3,5×

2
10 CFU/g 

 

6  B�5�� 	��� 7��
.��*�'L ��$�	� 4��  

 B�5�� 	%�� 7��
.��*�'L ��$�	� 4��  

5,745  5,768 3,7×
2
10 CFU/g 

  

4,9×
2
10 CFU/g 

  

12  B�5�� 	��� 7��
4�� ��$�	�  >	�6��

.R;�5+  

 B�5�� 	%�� 7��
 4����$�	�  �����

���'2�  

5,812  5,937 3,4×
3
10 CFU/g 

  

5,2×
3
10CFU/g 

  

18  H
��	5� �$�� 7��
��$�	� 7N  B�5�� 

.�� R��� ���'2� �����  

 B�5�� Z��� H
��	 7��
 ����� ��$�	� FL	

.�$��  

6,023  6,125 3,3×
4
10 CFU/g 

  

2,5×
5
10 CFU/g 

  

24  ,��+� Z��� H
��	 7��
 ����� ��$�	� 7N 

.���'2� 	�O  

 B�5� �$���� FL	
 ��$�	� � 	 ,��+� ���O	

.>MM2� ���	�  

6,295 6,382 2,2×
5
10 CFU/g 

  

5,9×
6
10 CFU/g 

  )بدء الفساد  (

36  B�5� �$���� FL	
 ��$�	� � 	 ,��+� ���O	

.>MM2� ���	�  

  
@  

6,365    

 -  

3,7×
6
10 CFU/g 

)بدء الفساد  (
  

  

 -  
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 2���) �33�	 YZ�� () .�:�	
 �
� ��� 1� [���	
 �+25"��#�	
 $� (  

 >
���
�������'  

 � ,�*�� 	�1�����$�	��  pH I��-	��� ,�*�� 
�
*���  

	
�  � �  	
�  � �  	
�  � �  

1  
 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,731  5,838  3,3×210 CFU/g 3,8×210 CFU/g  
 

6  
 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,782 5,892  6,5×310 CFU/g 
  

8,7×310 CFU/g 
  

12  
 � 	 B�5�� 7��

��$�	�  �����
.���'2�  

 � 	 B�5�� 7��
��$�	�  �����

.���'2�  

5,863  6,058  1,7×410 CFU/g 
  

7,9×410 CFU/g 
  

18  
 Z��� H
��	 7��
��$�	� � 	 B�5�� 
.���'2� �����  

 ,��+� Z��� H
��	 7��
 ����� ��$�	� 7N 

.���'2� 	�O  

6,184  6,253  2,4×510 CFU/g 
  

1,3×610CFU/g 
  

24  
 ,��+� H
��	 7��

 ����� ��$�	� 7N 
.���'2� 	�O  

 B�5� �$��� FL	
 � 	 ,��+ ���O	
.>MM2� ���	� ��$�	�  

6,302  6,428  1,5×610 CFU/g 
  

5,3×810 CFU/g 
)
���(  

36  
 B�5� �$���� FL	

 � 	 ,��+� ���O	
.>MM2� ���	� ��$�	�  

@  
6,413  

@  
3,2×810 CFU/g 

)
���(  @  

  
 2���) �34YZ�� ( ) ���	
 ��� �'��	
 [���	
 ��	+4"��#� ���� (  

 >
���
�������'  

 � ,�*�� 	�1�����$�	��  pH   ,�*�� 
�
*���I��-	���  
	
�  � �  	
�  � �  	
�  � �  

1   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,736 5,741 3,2×210 CFU/g  3,3×210 CFU/g  

6   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,742 5,748 3,4×210 CFU/g  3,5×210 CFU/g  

12   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,803 5,815  2,3×310 CFU/g  3,4×310 CFU/g  

18   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,861 5,875 3,5×310CFU/g  4,6×310 CFU/g  

24   B�5�� H
	� 7��
.��*�'L ��$�	� 4��  

 4�� B�5�� H
	� 7��
.��*�'L ��$�	�  

5,902  5,912 4,6×310 CFU/g  5,8×310 CFU/g  

36   B�5�� H
	� 7��
.��*�'L ��$�	� 4��  

 4�� B�5�� H
	� 7��
.��*�'L ��$�	�  

5,937 5,956 2,2×410 CFU/g  2,4×410 CFU/g  
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48   B�5�� 	��( 7��
 4��.��*�'L ��$�	�  

 4�� B�5�� 	��( 7��
.��*�'L ��$�	�  

6,004  6,025  3,3×410 CFU/g  4,5×410 CFU/g  

72   B�5�� 	��( 7��
.��*�'L ��$�	� 4��  

 4�� B�5�� 	��( 7��
.��*�'L ��$�	�  

6,092 6,117  4,4×410 CFU/g  5,6×410 CFU/g  

96   B�5�� 	��( 7��
.��*�'L ��$�	� 4��  

 B�5�� 	��( 7�� 4��
.��*�'L ��$�	�  

6,155 6,200  5,6×410 CFU/g  1,3×510CFU/g  

120  	��( 7��  B�5�
��$�	� 4��.�����  

 4�� B�5�� 	��( 7��
.����� ��$�	�  

6,227 6,286  1,4×510 CFU/g  3,7×510 CFU/g  

144   B�5� 	��( 7��
 ��$�	� 4��
.�����  

 7�� ,��+ &� 	���
.����� ��$�	��� �!	��  

6,311  6,367  3,9×510 CFU/g  2,3×610 CFU/g  

168   ,��+ ��$�	� H	L
.	��� 7��� �����  

 B�5� "5� >�O	 &� �M�
 ����� ��$�	� ZL���

.>MM2�  

6,384  6,425 3,4×610 CFU/g  5,4×710 CFU/g 
(
��� )  

192   B�5� >�O	 &� �M�
 ��$�	� ZL��� "5�
.>MM2� �����  

_  6,442 _  4,3×710 CFU/g 
(
��� )  

_  

  
 2���) �35YZ�� ( ) ���	
 ��� �'��	
 [���	
 ��	+4"��#�	
 $� (  

 >
���
�������'  

 ,�*�� 	�1�����$�	���  pH I��-	��� ,�*�� 
�
*���  
	
�  � �  	
�  � �  	
�  � �  

1   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,742 5,749 3,2×210 CFU/g 
  

3,3×210 CFU/g 
  

6   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,751 5,758 6,5×210 CFU/g 
  

7,7×210 CFU/g 
  

12   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,812  5,825  2,4×310 CFU/g 
  

5,4×310 CFU/g 
  

18   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,873 5,891  6,6×310 CFU/g 
  

7,8×310 CFU/g 
  

24   I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,913  5,931  7,7×310 CFU/g 
  

9,7×310 CFU/g 
  

36   7�� I*�'L B�5��
.>M����� ,�5�� ��$�	�  

 I*�'L B�5�� 7��
.>M����� ,�5�� ��$�	�  

5,958 5,875 6,3×410 CFU/g 
  

7,5×410 CFU/g 
  

48   B�5�� I*�'L 7��
.��*�'L ��$�	� �M�  

 B�5�� I*�'L 7��
.��*�'L ��$�	� �M�  

6,025 6,041 7,5×410 CFU/g 
  

8,7×410 CFU/g 
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72   B�5�� �
'�� 7��
 �M� ����� ��$�	�

.R;�5+  

 B�5�� 	%�� 7��
.����� ��$�	� �M�  

6,100 6,125 8,7×410 CFU/g 
  

9,9×410 CFU/g 
  

96   R;�5+ 
��� 7��
 ��$�	� �M� B�5��

.�����  

 	� � 	%�( 7��
 ��$�	� �M� B�5��

.�����  

6,178 6,207 5,3×510 CFU/g 
  

7,5×510 CFU/g 
  

120   R;�5+ 
��� 7��
 �M� B�5�� ��$�	�
.�����  

 	� � 	%�( 7��
 ��$�	� �M� B�5��

.�����  

6,246 6,312  7,8×510 CFU/g 
  

8,6×610 CFU/g 
  

144   ,��+ ��$�	� H	L
.	��� 7��� �����  

 B�5� >�O	 &� �M�
 ��$�	� ZL��� "5�
.>MM2� �����  

6,325 6,436 6,4×610 CFU/g 
  

9,8×710 CFU/g 
 )
���(  

168   B�5� >�O	 &� �M�
 "5� ��$�	� ZL���

.>MM2� �����  

@  6,458 @  7,7×710 CFU/g 
(
��� )  

@  

  
 2���) �36��	
 ��� �'��	
 [���	
 ��	 YZ�� () �<20"��#� ���� (  

 >
���
,��8�'  

 ,�*�� 	�1�����$�	���  pH I��-	��� ,�*�� 
�
*���  
	
�  � �  	
�  � �  	
�  � �  

1   7�� 
�� B�5�� I*�'L
.��*�'L ��$�	�  

 7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

5,722  5,741 3,2×210 CFU/g  3,3×210 CFU/g  

15   7�� B�5�� I*�'L
��*�'L ��$�	� 4��  

 7�� B�5�� I*�'L
��*�'L ��$�	� 4��  

5,757 5,784 4,3×210 CFU/g  4,7×210 CFU/g  

30  7�� B�5�� I*�'L
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

5,792  5,828 5,7×210 CFU/g  7,8×210 CFU/g  

45   7�� B�5�� I*�'L
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

5,825  5,868 8,2×210 CFU/g  2,4×310 CFU/g  

60   7�� B�5�� I*�'L
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

5,861  5,911 2,2×310 CFU/g  3,7×310 CFU/g  

75   7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

5,896  5,952 3,6×310 CFU/g  4,9×310 CFU/g  

90   7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

5,926  5,996 5,1×310 CFU/g  1,3×410 CFU/g  

105   7�� B�5�� }�'(
 4����*�'L ��$�	�  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

5,964  6,037 2,2×410 CFU/g  3,5×410 CFU/g  
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120   7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

6,000  6,081 4,1×410 CFU/g  4,7×410 CFU/g  

135   7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
 4����*�'L ��$�	�  

6,035  6,124  5,4×410 CFU/g  6,5×410 CFU/g  

150   7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

6,071 6,167  5,7×410 CFU/g  1,1×510 CFU/g  

165   7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

6,096  6,199  2,3×510 CFU/g  3,4×510 CFU/g 

180  
  

 7�� B�5�� }�'(
��*�'L ��$�	� 4��  

 7�� B�5�� 	%��
��*�'L ��$�	� 4��  

6,113  6,214  3,4×510 CFU/g 5,5×510 CFU/g 

  
 2���) �37YZ�� ( ) ���	
 ��� �'��	
 [���	
 ��	<20"��#�	
 $� (  

 >
���
,��8�'  

,�*�� 	�1���  ���$�	��  pH   ,�*�� 
�
*���I��-	���  
	
�  � �  	
�  � �  	
�  � �  

1   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

5,732  5,748  3,3×210 CFU/g  3,4×210 CFU/g  

15   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

5,756 5,780  4,3×210 CFU/g  4,6×210 CFU/g  

30   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

5,780  5,810  4,5×210 CFU/g  5,8×210 CFU/g  

45   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,807  5,843  7,7×210 CFU/g  9,7×210 CFU/g  

60   7�� B�5�� I*�'L
 
����*�'L ��$�	�  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,830  5,875 1,3×310 CFU/g  2,4×310 CFU/g  

75   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,852  5,906  3,4×310 CFU/g  3,8×310 CFU/g  

90   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
 
����*�'L ��$�	�  

5,875  5,938 4,3×310 CFU/g  5,6×310 CFU/g  

105   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,899  5,969  6,5×310 CFU/g  7,7×310 CFU/g  

120   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,923  6,002  8,2×310CFU/g  8,8×310 CFU/g  
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135   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,948  6,034  4,2×410 CFU/g  4,7×410 CFU/g  

150   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,972  6,068  6,3×410 CFU/g  6,8×410 CFU/g  

165  7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

5,990  6,090  7,5×410 CFU/g  1,2×510 CFU/g 

180   7�� B�5�� I*�'L
��*�'L ��$�	� 
��  

 7�� B�5�� 	%��
��*�'L ��$�	� 
��  

6,004  6,108  2,2×510 CFU/g 3,4×510 CFU/g 

  

  
) �3 ::��1 �#� YZ�� (pH ) .�:�	
 �
� ���� ���#�	
 ��&��	
+25����E
 ��� 2e� (  

  

  
) �3 ::��2 �#� YZ�� (pH  ��&��	
 �f	
.�:�	
 �
� ���� ���#�+)25����E
 ��� 2e� (  
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) �3 ::��3 �#� YZ�� (pH )�
� ���� ���#�	
 ��&��	
+4%��	
 ��� 2e� (  

  

  
) �3 ::��4 �#� YZ�� (pH  ��&��	
 �f	
)�
� ���� ���#�+4%��	
 ��� 2e� (  
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) �3 ::��5 �#� YZ�� (pH  ��&��	
 �f	
) �
� ���� ���#�<20%��	
 ��� 2e� (  

  

  
) �3 ::��6 �#� YZ�� (pH ) �
� ��� ��� ���#�	
 ��&��	
<20%��	
 ��� 2e� (  

  

 I! ,�A�5� ����$	�� ��-�A5��� 7) �) ,�-�	�����
2*��� ��
�2*�� ��	����� ���  �(�����2�� ����*�� ��	
'� U
 �;+k� "5� R����( 
��*� ,��5�� 1%� 7�� I�����'� U 0��%���� 	A�6�� �
��%' F'��� I��� I!� U	�L%��� 	$�� �� �+(

 ��*� ���	�)  ,�-�	��� ��A! �� Z'� �( ����-	��� ������� 7�,2005(.� ��� I��8� :�5���' 35*�� I��� K$���
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 :��'�� K$�� &� 3%�� � 0'N� ���*5� ,�-�	���')1987Lueck,���*5� I��-	��� :�5��� 7� "
8� 
���' �25*����� ( 
 �2���� R���( I!��5�),�� ��	���� �����2�� ��%���2007( .  

+ ��	
' ���*�� 1%� 
� ��(4  >	�	� ��	
' H() ���$� ��	
/ 
*' 
��%�� 1��� 
2� (I�M��� 
�	'��7,��( / 
1%��� 7�  ����) ���� I��� K$���� 3���� �� ��!�) :��'�� �M�M*�� 
'1993(  � :��'��)1981Leistner, �
�( :�� (

 / 
*' 
�%� ,��5�� ���� 7T'7 + ) ��	
�� "5� ��1%� 7� ,��( /4 (,º (I�M��� 
�	'�� >	�	� ��	
' H().  �1�;�'�
+) ��	
�� 
� 7���
�� ,��� "5� I'5� 	-( 0� 7�� 4�56��� 7( �
�� 0�
� 7� 4�56���4 ��	
 �*%�	� :�� (,

A��pH )"�) I��-	��� ,�*�� 
�
*����6,4)� (710)�;  I������ "5� (w/7 0��) ���� �� 3���� ��!� 1%��� 7� ,��( (
7�-��'��)2005(Siegmann and Neumann, :�� >	�	��� ���	
 I� ,��5�� "5� I'5� 	-( 0� 4�56��� 7T' �
��

.
������ >	�	� ��	
 3�%� I���  
�( ���:��'��)1981Leistner,+) 
�	'�� >	�	� ��	
' ,��5�� 4�56� 7T'(4 H
i� ,� (
 .
������ >	�	� ��	
 &� �	�2���' 1%��� >	�� >
��M "�)  

+ ��	
�� "5� ���*�� 1%� 
��25,º / 
*' 
��%�� 	�1 
2�24 ��1%� 7� ���� / ���� �� &� 3%�� ��!�
:��'�� 0��) )M�M*�� 
'�,1993( :��'���)1981Leistner, (,��*�� 1�# ������ ��! I�� )1985Osthold, 7( (

 >	�	� ��	
' ,��5�� ����25�,º  7� I��-	��� 	-������ ���� 
�
M� 7( 7���310  "�)  w/710  � w/ Z'�� I�����'
 �;  >
���24 .����  
� 7���
�� ,��� "5� I'5� 	-( 0� 7�� 4�56��� 7( �
�� 0�
� 7� 4�56��� �1�;�'�
+) ��	
��25,ºA�� ��	
 �*%�	� :�� (pH )"�) I��-	��� ,�*�� 
�
*����6,4)� (810 �;  I������ "5� (w/24 ����

-��'�� 0��) ���� �� 3���� ��!�7� )2005(Siegmann andNeumann, "5� I'5� 	-( 0� 4�56��� 7T' �
�� :��
 
������ >	�	� ��	
 3�%� I��� >	�	��� ���	
 I� ,��5�� 7�-��'�� 7�� G���)1975Rodel, �+;� G�! 7( �
�� 
+ (

,���)��*�� 
��� >	�� 7�' �� 7���
�� ) ������� ��	
 7�' ��� (pH  � () ��'��� �'�L	�� �'�RH(  � I$���� L�N��
Wα ) �2'���� ����*�� "5� R�
����) 
�
M� 1%��� >	�� 7( H( ( 7�ٕ�pH   7� "5�� 7�� ��	%�� �� �(pH  ��	%�� 	
�

7�2'���� 7�-��'�� 0��) ���� �� 3���� ��!� 	
��� ���� �'+ � %�� ���� 
��� �1�# G����.  
 ��	
' ���*�� 1%� 
��)@20(,º >	�	� ��	
' H()���M��� ��;-�� ���ٕ� 
�%� ,� ���*�� 7T' 1��� (  

 ���A��� I��-	��� ,�*�� 
�
*���' ��%�	�pH  �� 4�� � K$���� ��!� 7�M ��� Y�-( >	�	��� ��	
 F�'�� "�) &�	� ��!�
 :��'�� 0��) ����)2012(Al@jassre, �) }% � I��-	��� ,�*�� 
�
*��� 7T' 
�( :�� ,��� �1%� �� � 7���
��

) ��	
��'@20,º(  
���*�� 7�� G���� ) ��	
��' �1�%����@20,º( �M�L�� �!	�1� �
2� / 	�	� 
*'5 @6	�N( / 1%��� 7�  ��!�
:��'�� 0��) ���� �� 3����)1997(Erickson,  �2� # >	�%� ,��5� I���� 	�1��� "5� 1���� 
������ 7T' #�+ :��

	�N( :;- 7�  
*' �M�L�� �!	�1� �%56��� 	�O ���
�� � � ���� �
2� :��5  � � ���� � 1%��� 7� 	�N(
 
*' �%56��� ���
��6  ��( 1%��� 7� 	�N( �%56��� 	�O ���
�� 	
� ���� 
*' �M�L�� �!	�1� �
2�6  7� 	�N(

 
*' �%56��� ���
�� 	
� ����� 1%���7  .1%��� 7� 	�N(��� �� 3���� ��!� :��'�� 0��� �)2001(Anon, 
 :�� 
�(1���� 7���
�� ,��� 7(  ,��+� 7�� 7� I���� �!	�1� "5� ,
������ �� I� �%56� �1%� �� ��� � �� 3����

):��'�� 0��� ����2005(Han,  I� 
��%�� ��''�� 	�N�� 7� 
��� &�� 
������ �� I� 4�56��� 7T' �
�� :��
�� �� I� �%56� 7���
�� ,��� �M  �� ��� 1%��� >	�� 
�
M� I�����'� ,��5��.
����  
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� �����&��E
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*:I����� K��� ������� ���	
�� 7�  
1 @ 7���
�� ,��� 1%�� >	�	� ��	
 ���(  ��	
�� I! @20,º.  
2 @ �+��� 7� ��L( �+�� 1%�� ��	%�� 	
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