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Abstract  
The effects of growth of Lactobacillus casei 

and Lactococcus lactis on the lactic acid bacteria 
of beef after packaging in air permeable packs 
were studied. The strains isolated from Iranian 
dairy products were added to the slices of beef at 
a density of 106 CFU/Cm2 after identification and 
antibiosis test against indicator bacteria 
(Escherichia coli, and Staphylococcus aureus). 
The two strains were Lactobacillus casei subsp. 
casei 102, and Lactococcus lactis subsp. lactis var. 
diacetylactis 202. Inoculated and control samples 
were stored for up to five days under aerobic 
conditions in cold storage facilities with 

temperature variation between of -1 to 5
o
C. 

Enumeration of the lactic acid bacteria and 
pH were carried out during storage period. The 
number of lactic acid bacteria in samples 
inoculated with Lactobacillus casei subsp. casei 
102 (treatment no.1) increased during storage 
period.  

As a result, Lactobacillus casei subsp. casei 
102 can be used as a suitable antagonist of 
spoilage in beef under aerobic conditions in cold 
storage facilities with a temperature variation 

between -1 to 5
o
C. 
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Lactococcus lactis, LAB.  
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2. deMan , Rogosa and  Sharpe.  
3. Poly styrene(PS) 
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4. Low  density  polyethylene 
5. Turbidimetry 
6. Mc. Farlaind 
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8. Enterobacteriaceae 



   "�#
$%&'
��	 
��� ��
� �������	   ٣٢

 
���������	 

� ��

���
��� �
������� �� ���
� ��� ���� ��
� ��� 

 ����)��! ("� #�$�
�
 ��� �	 %��� 
���&�� ��� '�* �� ���) ♦ (���� =

+,	 ��
- .
/ ����
 ��0� 1)� (	
���� =+,	 ��
- .
/ ����
 ��� 1

$����-2��
#�,�3��- 4� 53��- ���� 
4�$ 5 ��67 8)� (	
 ���7 = ����

+,	 ��
- .
/
#�-�-��-2�� ��� 1��-2 
� 95���� 
�-2 
��: 95 ��

���$�4�-2 
�$ 95 �767  

 
������7��	 

� ��

���
��� �
������
� ;�� �� ���
� ��� ���� ��� 

 ����)��<! ("� #�$�
�
 ��� �	 %��� 
���&�� ��� '�* �� ���) ♦ (����= 

+,	 ��
- .
/ ����
 ��0� 1)� (	
���� =+,	 ��
- .
/ ����
 ��� 1

$����-2��
#�,�3��- 4� 53��- ���� 
4�$ 5 ��67 8)� (	
 ���7 = ����

+,	 ��
- .
/
#�-�-��-2�� ��� 1��-2 
� 95���� 
�-2 
��: 95 ��

���$�4�-2 
�$ 95 �767  

  
 ����6�7�89 00
 :��0���0!
� ;0�5
�+� "* <�*�
 ��% ���� ��1	 �5+ 

�5�=+ 2%�� >�* )@ABC (E
 F����*0 ��G �9 H!
� 0 :�
 I�J �� 
�

���/��+ )♦ (�5�% =L�9 ���M N�O 2%��0 ���� P)� (90���6 = 2%��

L�9 ���M N�O0��*�!M4�* ��% P0F���Q
�M 	
 �Q
�M "��� �	�� � "GRS T
)� (90 ��6S =O 2%��L�9 ���M N�0F�M�M�!M4�* ��% P�!M4 0
 U� �

"���!M4 0��� U�� "!+!��	!M4 0�� U� "SRS  

 
 ����6�V� ;0���0
 :��0089 PH>�*  2%�� +�5)@ABC ( ��0E
 F����*G 

 �9H +���/�� :�
 I�J �� 
�0!
� )♦ (�5�% =L�9 ���M N�O 2%��0 P

 ����)� (90���6=L�9 ���M N�O 2%�� 0��*�!M4�* ��% P0F���Q
�M 	 


�Q
�M "��� �	�� � "GRS T)� (90 ��6S =L�9 ���M N�O 2%��0 ��% P

F�M�M�!M4�*�!M4 0
 U�"��� �+� "!���� U0!M4  U0!M4 	!��
 "���SRS  

 

 
 ����6�W� X0!M4 +�/��!M�* ���E9 ;0���0
 :��0089 >�* 2%�� +�5

)@ABC ( ��0E
 F����*G �9 H +���/�� :�
 I�J �� 
�0!
� )♦ (�5�% =

L�9 ���M N�O 2%��0 ���� P)� (90���6 =L�9 ���M N�O 2%��0 ��% P

��*�!M4�*0F���Q
�M 	
 �Q
�M "��� �	�� � "GRS T)� (90 ��6S = 2%��
L�9 ���M N�O0F�M�M�!M4�* ��% P�!M4 0
 U�"��� �0!M4  "!���� U

+� "��� U0!M4 	!��SRS  

 

������ �!���   

Lactobacillus casei subsp. casei 102 �	 �

 
"& �	�:/� ��B���Q �� K��)� .B��
*���9 6	
�

6�B� .8
* ���(�+� ]	�
8 �� 6� .�� -(8 �()�

N�� ������ ��' �<�
�^– ' ` M'(� �
�B�� 6@�� 

V
& ���D O
�P��� �BC 3�
��4$ 6�
+>�� 6� 6

X
Y��� -())�(8��.  



�()� 	���*lactobacillus casei , Lactococcus lactics +�(!,�* �(*    -� 	(.� +�(/0�1(�� � 2%�(� 3(0!,4 +�(5   ٣٣

"� ��
#�$%�&% 
 �'�()   

 �78:Q -(7G��� �s
A
��'
7�� [
�d� -'
* <�

 ' .G� �� ���7"� ��
� M�
�$ �78:Q [
�& -�+G���

-��'9
/ [
�d� .�
8 ' ����� ���	
���� �	���)8  ���

 M�
��8
* ��8
*)k��� M��'<�9 ( ���7"� 
2�I 6�

� ��G	��<9 [�5�� �� -(�<�� 6��"�"� ��1)� ����� �

�� ���:+��t� �
8 .  

  

*���+�  

1-  -��"8 �M�
	� ��� ���(�����^qij�)^v�r (

 N��1$ ���(�����pH-��'9
/ ' .8
* ��   M9 ���

)b@
� o'�( 3����d$ ' ���(����� 6B��� [
� ��F �

u
� �M�
	� ��1)� .  

2- M ��)�� ) .^v�� ( �.8
* b	�)� ' [
�&

+G��� 3���G��� �['� ��FM�
�$ �M�
�$ -�. 

3- [ ��C=/) .^v�` ( �['� (�@ �.8
* b	�)�

(�G� ��'�,��� 3���G��� . 

4- J ��
c$
� .[ �.�
Q�(I ��(C . � . �o
�
/

� .O ��d��� .� �[
7� �	�V�).^v�i( �s
A
��'
7�� �

(�G� �(�G� 
G� �H'� (�@ �M�(� �	��!. 

5- Adams, M.R. and Hope, C.F.A. (1989) 
Rapid methods in food microbiology, Elsevier, 
New york. 

6- Cleveland, J., Montville, T.J., Nes, I.F. 
and Chikindas, M.L. (2001) Bacteriocins safe, 
natural antimicrobials for food presservation, Int. 
J.Food Microbiol., 71: 1-20.  

7- Hugas M. (1998) Bacteriocinogenic lactic 
acid bacteria for the bioperservation of meat and 
meat products, J. Meat Sci., 49: 5139-5150. 

8- International Standard, ISO 4121 (1987) 
Sensory analysis methodology. Evaluation  of 
food products by methods using scales, first 
edition, International Organization for 
Standardization, Switzerland.  

9- International Standard, ISO 13721 (1995) 
Meat and meat products. Enumeration of lactic 
acid bacteria. Colong count technique at 30 o c, 

International Organization for Standardization, 
Switzerland. 

10- International Standard, ISO 3100-1 
(1991) Meat and meat products. Sampling and 
preparation of test samples. Part 1: Sampling, 
second edition, International Organization for 
Standardization, Switzerland. 

11- International Standard, ISO 3100-2 
(1998) Meat and meat products. Sampling and 
preparation of test samples Part. 2: preparation of 
test Samples for microbiological examination, 
first edition, International Organization for 
Standardization, Switzerland. 

12- International Standard, ISO 6887 (1983 
Microbiology. General guidance for the 
preparation of dilutions for microbiological 
examination, first edition, International 
Organization for Standardization, Switzerland.  

13- Leisner, J.J., Greer, G.G., Dilts, B.D. and 
Stiles, M.E. (1995) Effect of growth of selected 
lactic acid bacteria on storage of beef stored 
under vacuum and in air. Int. J. Food Microbiol., 
26:231-243.  

 
 
 

 
 
 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



   "�#
$%&'
��	 
��� ��
� �������	   ٣٤

  

  

  

  

  

  

 
 
 


