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1.  ���$���'E��"��$��?'�$%(?�
1.  Alkaline peptone water (APW)
                       .*�
7����C�*��0��

          Peptone 10 ��:8
          Sodium chloride 10 ��:8
          
F����:A
 1 �0��
          ���(���+8
          ):A	.*�
7����C':F	&8�����+�

F����:A
 7�:C�&D��D7�08��� 1 �0�� pH 8.5  
���7

2*�(),F��D�+���  autoclave  '�A�4;&>=80 121 �	/�(��(��+. 
��8�:
 15 7�
�9 / ����	
0F� 
�

15 
�'� (�-C.������+��D'�A 4 �	/�(��(��+.

2.  Thiosulfate citrate bile salt sucrose (TCBS)agar
                       .*�
7����C�*��0��
                       Yeast extract 5 ��:8
                        Proteose peptone No.3 10 ��:8

          Oxgall 5 ��:8
                        Bromthymol blue 0.04 ��:8
                        Saccharose 20          ��:8

          Ferric citrate 10          ��:8
          Sodium citrate 10          ��:8
          Sodium thiosulfate 10          ��:8
          Sodium chloride 10          ��:8
         Thymol blue 0.04       ��:8
         Agar 15          ��:8
         
F����:A
              1            �0��
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          ���(���+8
           �.8.*�
�.8':F	&8���+�)D megnetic sterer �.8�&D(�D��:
 �D8�&D(�,��
�
 1


�'� 7�*�+�&D(+-
'�A�4;&>=80 45-50 �	/�(��(��+.('�.*��
��&��'�A7��/���(),F� ��D�(�-C��D'�A
�4;&>=80 4   �	/�(��(��+.

3.  LB (Luria Bertani) Broth
                        .*�
7����C�*��0��
                        Yeast extract 10   ��:8

          Tryptone 10   ��:8
           Sodium chloride 5     ��:8
           
F����:A
 1      �0��
           ���(���+8
           ����+.*�
�.8�&D(�D��:
 7�:C7�08���(7G
 1 �0�� �D8�D�+���*�
 u �C*	�.*&���

'���	�
�� 13x100  80��0�0��  &����� 2.5  80��0�0�� 
���72*�(),F��D�+��� autoclave  '�A 121
�	/�(��(��+. 
�
 15 
�'� ��D�(�-C.������+��D'�A�4;&>=80 4   �	/�(��(��+.

4.  NA (Nutrient Agar)
                        .*�
7����C�*��0��

          Beef  extract 3   ��:8
          Peptone 5   ��:8
          Agar 5    ��:8
          Sodium chloride 5    ��:8
          
F����:A
 1    �0��
          ���(���+8
          �.8.*�
�.8':F	&8���+�)D magnetic stirer �.8�&D(�D��:
 7�:C pH 7.0 
���72*�

(),F��D�+���  autoclave  '�A 121 �	/�(��(��+.  
�
 15 
�'� 7�*�+�&D(+-
'�A�4;&>=80 45-50 �	/�
(��(��+. ('�.*��
��&��'�A7��/���(),F���D�(�-C��D'�A�4;&>=80 4  �	/�(��(��+.
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&8�+(&�4: (�08��(��+8
�����9(B0A8 10 ��:8

5.  TSI (Triple sugar iron agar)
                        .*�
7����C�*��0��

          Beef extract 3       ��:8
          Yeast extract 3       ��:8
          Peptone 15      ��:8
          Protease peptone 5        ��:8
          Lactose 10      ��:8
          Dextose 1        ��:8
          Sucrose 10      ��:8
          Ferrous sulfate 0.2     ��:8
          Sodium thiosulfate    0.3     ��:8
          Sodium chloride 5        ��:8
          Agar 12      ��:8
          Phenol red 0.024 ��:8

                        
F����:A
 1         �0��
           ���(���+8
          ����+.*�
�.8�&D(�D��:
 7�:C7�08���(7G
 1 �0�� �D8�
�4D
����+ �C*	�.*&���

'���	�
��13x100  80��0�0��  &����� 2.5   80��0�0�� 
���72*�(),F��D�+���  autoclave '�A
�4;&>=80 121  �	/�(��(��+.  
�
 15 
�'�  (��+	&���'���	(B,A�'�� agar slant ��D�(�-C��D'�A
�4;&>=80 4  �	/�(��(��+.
&8�+(&�4: (�08��(��+8
�����9(B0A8 10 ��:8

6.  Lysine decarboxylase broth
                        .*�
7����C�*��0��

          Peptone 5 ��:8
                        Yeast extract 3 ��:8

           Dextrose 1 ��:8
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           L-lysine 5 ��:8
           Bromthymolblue 0.2 ��:8
           
F����:A
 1            �0��
           ���(���+8
            ):A	��&��.��(�-��=7 Lysine decarboxylase broth  14 ��:8 ����+�D�+
F����:A
 1 �0��

�.*&���'���	�
�� 13x100  80��0�0�� &����� 2.5  80��0�0�� 
���72*�(),F��D�+��� autoclave '�A
�4;&>=80 121  �	/�(��(��+.  
�
 15 
�'�  ��D�(�-C��D'�A�4;&>=80 4  �	/�(��(��+.
&8�+(&�4: (�08��(��+8
�����9(B0A8 10 ��:8

7.  Motility test medium
                        .*�
7����C�*��0��

           Tryptose 10 ��:8
            Sodium chloride 5           ��:8

                         Agar 5  ��:8
            
F����:A
 1            �0��

                   ���(���+8
           ):A	��&��.��(�-��=7  motility  test medium  20 ��:8 ����+�D�+
F����:A
 1 �0�� �D8�&D

(�,���
�4D
����+ �C*	�.*&����
�� 13x100  80��0�0��  �
7�08��� 2.5  80��0�0�� 
���72*�
(),F��D�+���autoclave '�A�4;&>=80 121  �	/�(��(��+.  
��8�:
 15 7�
�9/����	
0F�  
�
  15

�8�   ��D�(�-C��D'�A�4;&>=80 4  �	/�(��(��+.

 8.  1% peptone
           .*�
7����C�*��0��
           Peptone 10 ��:8
           Sodium chloride 10 ��:8
           
F����:A
 1 �0��
           ���(���+8
           ):A	.*�
7����C':F	&8� ����+�D�+
F����:A
   1 �0�� �C*	�.*&���'���	�
��

13x100  80��0�0�� &����� 2.5 80��0�0�� 
���72*�(),F��D�+��� autoclave '�A�4;&>=80 121  �	/�
(��(��+.  (��� 15 
�'� (�-C.������+��D'�A�4;&>=80 4  �	/�(��(��+.
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9.  CHROMagar
                       .*�
7����C�*��0��
                       Agar 15 ��:8
                       Peptone  &  Yeast extracts 8 ��:8

          Sodium  chloride 51.4 ��:8
          Chromogenic mix 0.3 ��:8

                        
F����:A
 1 �0��
           ���(���+8
           �.8.*�
�.8':F	&8���+�)D magnetic stirer �.8�&D(�D��:
 �D8�&D(�,��
�
 1 
�'�

(�;�(���+8&D�8��
�.	)7�*�+�&D(+-
'�A�4;&>=80 45-50  �	/�(��(��+. ('�.*��
��&��'�A
7��/���(),F���D�(�-C��D'�A�4;&>=80 4  �	/�(��(��+.

10.  Tryptic  Soy  Broth (TSB)
                  .*�
7����C�*��0��

           Peptone from casein 15    ��:8
           Peptone from soymeal 5      ��:8
           Sodium chloride 15    ��:8
           
F����:A
 1      �0��
           ���(���+8
            �.8.*�
�.8':F	&8���+�)D magnetic stirer �.8�&D(�D��:
 
���7
HA	2*�(),F��D�+

��� autoclave '�A�4;&>=80 121  �	/�(��(��+.  
�
 15 
�'� 7�*�+�&D(+-
 ��D�(�-C.������+��D
'�A�4;&>=80 4  �	/�(��(��+.

2.  ���$���'EB������'
1.  0.5  MacFarland  standard

          (���+8 1% sulfuric  acid  99.5  80��0�0��  �.8�:C  1.175 % barium  chloride 0.5
80��0�0��  �.*&�����(���+�  (�-C��D�
'�A8,�  '�A�4;&>=80&D�	  �HA	 0.5  MacFarland  standard 8�
��8
�4*
('�+C('*��:C 7�08�;(),F� 1.5 x 108 cfu/ml
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2.   1.5% Agarose gel
          .*�
�.8 Agarose gel   4.5    ��:8
           1XTBE buffer 30.0    80��0�0��
           7�08�����8 30.0     80��0�0��
          �01����(���+8 �.8.*�
�.8':F	&8���+�)D magnetic stirer �.8B�D�8�:C�&D
��8

�D�
�
��D.������+�. ('�	�
�CCB08B9 �:F	'0F	��D�
��-	�:�'�A�4;&>=80&D�	

3.  0.1 
��98�� ��(��+8�1���:�(��
                        �01����(���+8  ����+  Na2S2O3.5H2O  25  ��:8  �

F����:A
�D8(�,���&8* u 1 �0��
��D� standardize �D�+�7�:.(��+8�C����(�� >�+&�:	����:F	'0F	��D�+*�	
D�+  2  ��'0�+9  (�08

�������98  2-3 80��0�0��  (B,A������+*�+.��+��	��(��+8�1���:�(��(
,A�	����C
'�(��+

4.  0.1 
��98�� �7�:.(��+8�C����(��
          �01����(���+8  ����+ KH(IO3)2 3.249  ��:8�

F����:A
  (�08
F���
��D7�08���  1000

80��0�0��  (�-C�
�����D�8��4�7��

5.  .������+�7z	�0
�0(
(���9
             �01����(���+8  ����+�7z	8:
  5  ��:8  �

F��(+-
(�-�
D�+('�	�

F��'�A����:	(�,��  1
�0��  

�:F	
D�	
,
  �0
��*
F���. u �D�	�
(�-C��+���(�08������0�0�0
  1.25  ��:8�*�
F���7z	  1
�0��

6.  ��� standardization  0.1 
��98�� ��(��+8�1���:�(��
                        �01����(���+8  
��
F����:A
8�  80  80��0�0��  (�08B�D�8

 1  80��0�0��������8�P:

(�D8�D
 ��� 10.00  80��0�0��   0.1 
��98�� �7�:.(��+8�C����(�� ��� 1 ��:8 �7�:.(��+8����
��  '0('��':
'��D�+  0.1 
��98�� ��(��+8�1���:�(�� �
���':A	.�(&�,�	��	������
'�AP=��:C
���8�(�,�C��&8� (�08
F���7z	 1  80��0�0�� (B,A�(7G
�0
�0(
(���9  '0('���
.�
F��(	0
'�A(�0��HF
&�+
�7

           
��98���0��F��	  Na2S2O3  =                                    1
                                                                               ���
�
��	 Na2S2O3   '�A�)D(80��0�0��)



(97)

7.  ��� standardization ��	.������+
����

           (B,A��&D'��C
��8(�D8�D
'�A�
*
�
  ���D�	 re ] standardize .������+
����
'4�


�:F	�*�
�)D  (B���
����
.��+�:���D(�-� ��� standardize  '���:	
�F
            
��
F����:A
8�  150 80��0�0��  �.*�
����=7���+  (�08 KI 1-2 ��:8  (�+*��
����+

(�08  50  80��0�0�� ��	.������+
����
'�A��&�
��8(�D8�D
 ��� 1 80��0�0�� gracial  acetic  acid
�:F	'0F	��D  5 
�'�  (B,A��&D����:C I2 ���8�.8C=�;9  ��D�'0('���D�+  0.025   
��98�� ��(��+8�1��
�:�(��  �)D
F���7z	(7G
�0
�0(
(���9  �
���':A	.�
F��(	0
&�+�7
                        (B����*�  1  80��0�0����	 0.025   
��98�� ��(��+8�1���:�(��  .88=�+9�:C 0.886
80��0�0����:8
����
  �:	
:F


           
��8(�D8�D
��	
����
  = ���
�
��	 Na2S2O3 '�A�)D (80��0�0��) x  0.886
                                                                                                         50
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h���	��  �

MPN tables : For  3  tubes  each  at  0.1 , 0.01 , 0.001 g  inocula, the MPNs  per  gram
                      and   95  percent  confidence  intervals.

Pos. tubes Conf. lim. Pos. tubes Conf. lim.
0.10 0.01 0.001

MPN/g
Low High 0.10 0.01 0.001

MPN/g
Low High

0 0 0 <3.0 5.. 9.5 2 2 0 21 4.5 42
0 0 1 3.0 0.15 9.6 2 2 1 28 8.7 94
0 1 0 3.0 0.15 11 2 2 2 35 8.7 94
0 1 1 6.1 1.2 18 2 3 0 29 8.7 94
0 2 0 6.2 1.2 18 2 3 1 36 8.7 94
0 3 0 9.4 3.6 38 3 0 0 23 4.6 94
1 0 0 3.6 0.17 18 3 0 1 38 8.7 110
1 0 1 7.2 1.3 18 3 0 2 64 17 180
1 0 2 11 3.6 38 3 1 0 43 9 180
1 1 0 7.4 1.3 20 3 1 1 75 17 200
1 1 1 11 3.6 38 3 1 2 120 37 420
1 2 0 11 3.6 42 3 1 3 160 40 420
1 2 1 15 4.5 42 3 2 0 93 18 420
1 3 0 16 4.5 42 3 2 1 150 37 420
2 0 0 9.2 1.4 38 3 2 2 210 40 430
2 0 1 14 3.6 42 3 2 3 290 90 1,000
2 0 2 20 4.5 42 3 3 0 240 42 1,000
2 1 0 15 3.7 42 3 3 1 460 90 2,000
2 1 1 20 4.5 42 3 3 2 1100 180 4,100
2 1 2 27 8.7 94 3 3 3 >1100 420 5..

'�A8�  :  http://www.cfsan.fda.gov/~ebam/bam-a2.html


