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1. 	�
���
��������	���
�����
�� ���! 

           1.1 	�
���

� (MRS broth) ������	
�� 
 (meat extract) 10 ���� 
 ������	�����   5 ���� 
 ��� �! 10 ���� 
 	� "�#$ %� (D " glucose) 20 ���� 
 Tween 80   1 ���� 
 1	 234��5���16 	��7!8���8� (K2HPO4)   2 ���� 
                    5�	�����5>��� (CH3COONa)                       5                    ���� 
 1��3�� ��!���5>��� (CH3COONH3)   2 ����  
                    3��!��5���5�#�8��6���16�	�� (MgSO4.7H2O)       0.2                  ���� 
 3�F��!��5�#�8� (MnSO4 . 4H2O) 0.05 ����   
                                            
               ��,���� 
                    G�HF�I�!������4�JFK�	3#
�!L���#�#��M!!JL��#�H!��>���� 1,000 �>##>#>�� !L�1�!OHF
PI��GQJ�M!�$
!OHF%���	�!1�4�H�RSKT$�> 121 �FU��5#�5��� %���	�! 15 ��!	��I�����F!>J� ��V!��#� 
15 !�4� 
 
           1.2 	�
���./� (MRS agar) 2���	�34��  

                    (meat extract)           10  ���� 
                    ������	����� (yeast extract)    5  ���� 
                    ��� �! (peptone)          10          ���� 
                    	�-�#$ %� (D-glucose)    20    ���� 
                    Tween 80              1              ���� 
                    1	 234��5���16 	��7!8���8�  (K2HPO4)    2              ���� 
                    5�	�����5>��� (CH3COONa)                  5           ���� 
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                    1��3�� ��!���5>��� (CH3COONH3)          2   ���� 
                    3��!��5���5�#�8��6���16�	�� (MgSO4 . 7H2O)    0.2 ���� 
                    3�F��!��5�#�8�     (MnSO4 . 4 H2O)          0.05   ���� 
                    �R
! (agar)                         15     ����  
 

           ��,���� 

                    G�HF�I�!������4�JFK�	3#
�!L���#�#��M!!JL��#�H!��>���� 1,000 �>##>#>�� !L�1�!OHF
PI��GQJ�M!�$
!OHF%���	�!1�4�H�RSKT$�> 121 �FU��5#�5��� %���	�! 15 ��!	��I�����F!>J� ��V!��#� 
15 !�4� 
 
2. ������� 

            ���
�
����5�5	�!���367� ��8���5	��59��5�5	�! (phosphate buffer) 7��	� 3 
                  ������ 	�Z�����#�#�� A 3#� B MK
1	
2���G����
�F��� 
                        ���#�#�� A :  234��5���16 	��7!8���8� (KH2PO4) %����^
�^
! 0.1  �#��� 
( 	�G�HF 234��5���16 	��7!8���8� 13.7 ���� #�#��M!!JL��#�H! 1,000 �>##>#>��) 
                        ���#�#�� B : ��	8��8_��>� (H3PO4) %����^
�^
! 0.5  �#��� ( 	���F��	          
8��8_��>� 3.4 �>##>#>�� #�#��M!!JL��#�H! 100 �>##>#>��) 
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��,��������
! 
1. ����
����8

!�
4� 

    ��,���� 
1. ������K#�	4	#�F^!�	 15 �>##>#>��4�H��3K
F3#�4���!JL�K!��3!I!�! 
2. 	$	�����I�F���3^�!#��^�F�5##� 10 �>##>#>�� M�IM!K#�	4	#�F 
3. !L�1��`a!�K��H�F4�H 15000 ����I�!�4� ��V!��#� 15 !�4� �>!�I�!#��4�H3GI3^bF��b�1�


�L�K�������>�%���K�%I���>��S!JL���#3#���	3#��>� 
4. ��>�!JL��#�H!#FM!K#�	4	#�F 10 �>##>#>�� #FM!K#�	4	#�F3#�!L�1��`a!�K��H�F5JL�

���   1 " 2 %��JF 
5. �>!�I�!#��!JL�4>JF !L�1���4�H 105 �FU��5#�5��� 24 G�H� �F 
6. 4>JFMK
��b!M! desicator 3#�G�HF!JL�K!��4�H3!I!�! 
7. %L�!�SK�!JL�K!���5##�3K
F7�� 
 
 

 Cx  (���� / #>��)  =  !JL�K!��K#�	4	#�F3#��5##�3K
F (����) " !JL�K!��K#�	4	#�F (����) 
    ��>����^�F�����I�F (�>##>#>��) x 10 -3 
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2. ����������
!����9�
�
�69� ��,�5@�	
-8�
5B���� (Dobois,1956) 
           	�2��I! 

1. �%�QH�F��	%I����	$	�#Q!3�F 
2. %>����3�
� 
3. �_��� 

           ������� 
1. ��	5�#8_��>� (reagent grade 95.5%, specific gravity 1.84) 
2. 8l!�# 5% 	�!JL�K!�� ������ 	�G�HF8l!�# 5 ���� 3#
���>�!JL��#�H!��� 95 ���� 
3. ���#�#��3#% ������m�! ������ 	�G�HF3#% ���� 0.0400 ���� #�#��M!                      

!JL��#�H!������>�����R	4
����V! 100 �>##>#>�� 7�1	
���#�#��3#% ���^
�^
! 400 1� %������I�
�>##>#>�� 7��!�J!!L����7Q�7�FMK
1	
%����^
�^
!��JF3�I 0-80 1� %������I��>##>#>�� 	�F!�J 
 
K#�	4�H ���#�#��3#% �� 

(400 1� %������I��>##>#>��) 
!JL��#�H! 

(1� %�#>��) 
���#�#��3#% �� 

����m�! (1� %������I��>##>#>��) 
1 
2 
3 
4 
5 
6 

0 
25 
50 
100 
125 
200 

1000 
975 
950 
900 
875 
800 

0 
10 
20 
40 
50 
80 

 
    
         ��,���� 
                    1. �_��������#�#�������I�FK�Q����#�#��3#% ������m�! (%����^
�^
! 0-80 
1� %������I��>##>#>��) ��>���� 1 �>##>#>�� M�IM!K#�	4	#�F 3#
���>�8l!�# 5% #F1� 1 
�>##>#>�� 
                    2. ��>���	5�#8_��>��^
�^
! 5  �>##>#>�� #F1���I�F��	��b�  	��#I����	#F1�4�H        
Z>�K!
�^�F^�F�K#� 	���F7�4L�MK
���Z����>	^OJ!1	
	���I����%I��n�#I��#F4�H^
�FK#�	 
                    3.  ��JFK#�	4	#�F^�F���Z��!�J1�
��V!��#� 10 !�4� 7��!�J!�^�I�3#
�!L����I�M!
�I�F!JL�4�H%��%R��RSKT$�> 25-30 �FU��5#�5��� ��V!��#������S 10-20 !�4� 
                    4.  !L�1���	%I����	$	�#Q!3�F  	�o
���V!!JL���#�6� 5���	4�H%������%#QH! 490           
!� !����  
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                    5.  !L�%I����	$	�#Q!3�F1��4���������8����m�!�2QH�K�%����^
�^
!^�F3#% ��
M!���#�#�������I�F K�Q�%L�!�S1	
7�� 
         %����^
�^
!^�F3#% ��(�����I�#>��) = (%I����	$	�#Q!3�F4�H 490 !� !����)x(���������7Q�7�F) 
                                                                              (%���G�!^�F���8����m�!)x(1,000)  

 

 
 

�J����3K3�
����� �L��������
�L� 490 ��6���9�

y = 0.0078x - 0.0085

R2 = 0.9957
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�����.4�.4�.	�����9�
�
�69� ( O�6������9J	��

�
�9�)
 

 
�K2 �L . - 1 3�	F���8����m�!!JL���#3#% ��4�H%����^
�^
! 0 oOF 80 1� %������I��>##>#>�� 
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3. ��,�����������
!2����I��3�
�9��34������L	� High Performance Liquid Column   

(HPLC) 
     3.1 ����� �LZ�4Z�����������
!��3�
�9��34������L	� HPLC  
            �T���4�HMG
M!����>�%���K���	3#��>�	
���%�QH�F HPLC ������	
�� 
%�#��T� : Inertsil C8 " 3 
�8��%#QH�!4�H :  234��5���8���8���8�8���2���G 3 %����^
�^
! 20 �>##> �#��� 
��������1K# : 1 �>##>#>���I�!�4� 
��>���������I�F4�H4L�����>�%���K� : 20 1� %�#>�� 
��#�4�HMG
M!����>�%���K��I� 1 �����I�F : 30 !�4� 
�%�QH�F���7��� : �%�QH�F UV visible %������%#QH! 210 !� !���� 
��������������I�F�I�!4L�����>�%���K� : �����I�F4�H!L���4	���1	
��7���I�!M�4�H1	
7������`a!
�K��H�F7�������I�F4�H��b� �2QH�4L�����>�%���K�4R�G�H� �F ���F�I�!M�ZI�!�5##$ #�������! ^!�	 
0.451� %����� �I�!����>�%���K���>��S��		
���%�QH�F HPLC 
           3.2 ��,���� 
     1. 4L����u�	��������I�F4�HZI�!������F �^
��$I�%�QH�F HPLC  
     2.!L�2QJ!4�HM�
���84�H1	
7������>�%���K���4L����%L�!�S��>��S��	3#��>�4�H��M!
�����I�F 	��4���������8����m�!��	3#��>� 
 

 
�K2 �L . - 2 3�	F���8����m�!��	3#��>� 
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������� � 

��,������I�J��
�7
[��9�! 
 
� \ 1 Z#Z#>�4�H1	
 (Yield, Yx/s) 
 

Yx/s = ∆X /∆S 
 

 ∆X = ��>��SZ#Z#>�4�H��>	^OJ! 

∆S = ��>��S�������44�Ho$�MG
1� 
 

 
� \ 2 ��������Z#>�Z#Z#>� (Qp) 

 

Qp =  ∆p/t 
 
 

 ∆p = Z#1	
^�FZ#Z#>�4�H��>	^OJ! 
 t      = ��#�4�HZ#>�Z#>�T�Sy� 
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������� � 

9��������������
! ���]�9� 
1.  ���[^�_��2����� ���	��!2���	�.	�	�
�� 9 �K9� 
      9���� �L � - 1 Z#��>��S��	3#��>�M!���UO�z��������4����F%�������^�F��K�� 9 �$��  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 

37 �FU��5#�5��� 4�H�T���!>HF   
G�H� �F 

    �$����K�� 
6 12 24 30 36 48 54 72 96 120 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 

0.68 de 
0.9 bc 
0.93 bc 
1.13 a 

0.55 e 
0.77 cd 

0.87 bc 

0.79 bcd 
0.97 ab 

0.89 c 
1.24 ab 
1.23 ab 
1.35 a 
1.11 b 
1.34 a 
1.25 ab 

1.14 ab 
1.22 ab 

1.07 c 
1.57 ab 
1.64 a 
1.71 a 
1.4 b 
1.54 ab 
1.55 ab 
1.42 b 
1.39 b 

1.11 e 
1.62 b 
1.68 ab 
1.76 a 

1.47 cd 
1.57 bc 
1.62 b 
1.42 d 
1.46 cd 

1.12 e 
1.63 b 
1.71 ab 
1.78 a 
1.5 cd 
1.62 bc 
1.68 ab 
1.42 d 
1.49 d 

1.15 d 
1.75 ab 
1.72 ab 
1.82 a 
1.55 c 
1.67 b 
1.74 ab 
1.46 c 

1.53 c 

1.13 c 
1.64 a 
1.7 a 
1.69 a 
1.35 b 
1.65 a 

1.67 a 

1.25 bc 
1.4 b 

0.83 d 

1.51 a 

1.69 a 
1.56 a 
1.09 cd 
1.59 a 
1.48 ab 
1.17 bc 
1.38 abc 

0.73 b 
1.2 ab 
1.32 ab 
1.44 a 

0.94 ab 

1.41 ab 
1.17 ab 
1.04 ab 
1.14 ab 

0.59 a 
1.04 a 
1.07 a 
1.16 a 
0.69 a 
1.17 a 
0.73 a 
0.83 a 

0.91 a 

 
����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��
%���3���I�F��!��I�F��!���L�%�|   (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �-2  Z#!JL�K!���5##�3K
FM!���UO�z��������4����F%�������^�F��K�� 9 �$��  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 37    
�FU��5#�5��� 4�H�T���!>HF   

G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

0.2 e 
1.95 b 
2.4 a 
2.11 b 

0.74 d 

2.09 b 
1.36 c 
0.74 d 

0.85 d 

0.3 d 
3.0 a 
3.11 a 
3.3 a 

1.09 c 
2.42 b 
2.43 b 
1.03 c 

1.44 c 

0.4 d 

4.02 a 

3.64 ab 
4.53 a 
1.44 c 
2.85 b 
3.74 ab 

1.19 cd 
1.54 c 

0.42 e 
4.20 ab 
3.79 ab 
4.74 a 
1.5 d 
2.95 c 
3.82 ab 
1.22 de 
1.57 d 

0.43 e 
4.32 ab 

3.88 bc 
4.9 a 

1.58 d 
3.01 c 
4.06 ab 
1.25 de 
1.58 d 

0.43 e 
5.03 ab 
4.22 bc 
5.73 a 
1.6 d 

3.52 c 
4.71 ab 

1.33 de 
1.6 d 

0.43 e 
5.06 ab 
4.27 bc 
5.79 a 
1.60 d 
3.53 c 
4.78 ab 
1.35 de 

1.55 d 

0.44 d 
5.2 ab 
4.33 bc 
5.99 a 
1.56 d 
3.55 c 
5.34 ab 

1.36 d 
1.54 d 

0.46 e 
5.39 ab 
4.45 bc 
5.95 a 

1.58 d 
3.6 c 

5.23 ab 
1.37 de 

1.51 de 

0.46 d 

5.34 a 
4.33 bc 
5.91 a 

1.33 d 
3.24 c 
5.2 ab 
1.35 d 

1.47 d 

����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F

��!��I�F��!���L�%�|   (P < 0.05)   	�����>�%���K�	
�� DMRT  
 
 
 

75 
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9���� �L �-3 ��>��S!JL���#��	>�5�4�H�K#Q� (�
��#�)M!���UO�z��������4����F%�������^�F��K�� 9 �$��  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H
�RSKT$�> 37 �FU��5#�5��� 4�H�T���!>HF   
G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

80.45 c 
90.76 b 

90.05 b 

77.62 d 
92.32 b 
91.25 b 

74.49 e 
95.28 a 

75.63 de 

71.07 d 
84.30 c 
87.89 b 
69.62 de 
88.61 ab 
82.56 c 
70.91 de 
90.52 a 
68.74 e 

62.35 e 

77.92 d 
82.23 b 

59.88 f 
80.82 bc 
79.61 cd 
61.44 ef 
86.69 a 
59.41 f 

61.07 d 
76.03 c 
81.03 b 
58.40 e 
79.43 b 
76.79 c 

59.14 de 

84.18 a 

57.25 e 

57.64 d 
73.75 c 
77.77 b 
55.74 d 
77.89 b 
75.21 c 
57.81 d 
83.12 a 

55.76 d 

48.97 de 
68.68 c 
70.16 c 
46.25 e 

73.21 b 
74.26 b 
49.38 d 
77.94 a 
50.17 d 

46.52 e 
66.82 d 
69.73 c 
44.48 f 
72.16 b 
73.01 b 

47.74 e 
76.71 a 

47.38 e 

41.73 e 
65.50 d 
69.44 c 

39.80 ef 

69.84 c 
71.88 b 
38.48 fg 

74.47 a 
36.53 g 

41.06 d 
64.36 c 
68.3 b 

37.48 e 
69.35 b 
70.25 b 
36.74 e 
73.07 a 
35.06 e 

38.04 d 
63.55 c 
66.69 bc 
36.37 de 
68.47 ab 
69.51 ab 
35.51 de 
71.34 a 
32.85 e 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�|   (P < 0.05)   	�����>�%���K�	
�� DMRT  

 
 
 

76 
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9���� �L  �-4 2���GM!���UO�z��������4����F%�������^�F��K�� 9 �$��  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 37 �FU��5#�5���  4�H
�T���!>HF 

G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

5.39 d 
5.58 b 
5.45 c 
5.35 e 

5.64 a 
5.56 b 
5.12 g 
5.30 f 
4.90 h 

4.98 c 
4.78 e 
5.32 a 
4.87 d 
4.98 c 
5.20 b 
4.90 d 
5.00 c 
4.89 d 

4.88 bc 
4.77 ef 

4.81 de 
4.75 f 
4.83 cd 

5.00 a 
4.84 cd 
4.90 b 
4.84 cd 

4.85 ab 
4.74 d 
4.78 cd 

4.62 e 
4.79 bcd 
4.87 a 
4.83 abc 
4.81 abc 
4.77 cd 

4.84 a 

4.70 ab 
4.70 ab 
4.57 ab 
4.51 b 
4.81 ab 
4.72 ab 
4.80 ab 
4.75 ab 

4.83 a 

4.64 c 

4.60 d 

4.50 e 
4.72 b 
4.69 b 
4.62 cd 
4.69 b 

4.70 b 

4.93 a 

4.74 bc 
4.67 c 
4.54 d 
4.85 ab 
4.93 a 

4.78 bc 

4.83 ab 
4.75 bc 

5.05 a 
4.89 bc 
4.74 d 
4.57 e 

5.06 a 
4.97ab 
4.82 cd 
4.84 bcd 
4.76 cd 

5.11 a 
4.94 bc 
4.77 d 
4.61 e 
5.08 a 
5.01 ab 
4.84 cd 
4.86 cd 
4.78 d 

5.19 a 
4.96 c 
4.79 d 
4.63 e 
5.15 ab 
5.02 bc 
4.92 cd 
5.00 bc 
4.87 cd 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�|   (P < 0.05)   	�����>�%���K�	
�� DMRT 

 
  77 
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9���� �L  �-5 ��>��S��	3#��>�M!���UO�z��������4���G!>	3#���>��S^�F3K#IF1! ���7!  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�>     
37 �FU��5#�5��� 4�H�T���!>HF   

G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1.16 bc 
1.03 c 
1.3 a 
1.15 bc 

1.16 bc 
1.12 bc 
1.18 ab 

1.17 abc 
1.16 abc 

1.38 ab 
1.25 b 
1.51 a 
1.28 b 
1.27 b 
1.22 b 
1.24 b 
1.32 b 
1.32 b 

1.52 ab 
1.29 c 
1.7 a 
1.49 bc 
1.49 bc 
1.43 bc 
1.41 bc 
1.46 bc 
1.49 bc 

1.55 b 
1.44 b 
1.72 a 

1.54 b 
1.51 b 
1.45 b 
1.45 b 
1.52 b 
1.53 b 

1.58 ab 

1.31 c 

1.74 a 
1.57 ab 
1.54 b 
1.5 b 
1.49 b 
1.58 ab 
1.61 ab 

1.68 ab 
1.6 bc 
1.77 a 
1.61 bc 
1.58 bc 
1.6 bc 
1.54 c 
1.74 a 
1.73 a 

1.66 ab 
1.6 bc 
1.76 a 
1.6 bc 
1.55 c 
1.54 c 
1.51 c 
1.72 a 
1.7 ab 

1.58 ab 

1.54 b 
1.7 a 
1.58 ab 
1.53 b 
1.53 b 
1.49 b 

1.7 a 

1.7 a 

1.57 ab 

1.5 abc 

1.64 a 
1.56 abc 
1.46 abc 
1.44 bc 
1.38 c 

1.62 ab 

1.64 a 

1.46 ab 
1.45 ab 
1.6 a 

1.53 ab 

1.38 ab 

1.36 ab 
1.22 b 
1.45 ab 
1.53 ab 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L  �-6 !JL�K!���5##�3K
FM!���UO�z��������4���G!>	3#���>��S^�F3K#IF1! ���7!  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�>   
37 �FU��5#�5��� 4�H�T���!>HF   
G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

0.77 bc 

0.53 d 
1.01 a 
0.87 abc 

0.43 de 
0.74 c 

0.37 e 

0.77 c 

0.91 ab 

1.12 bcd 
0.95 d 
1.38 ab 

1.07 cd 

0.67 ef 

0.9 de 
0.55 f 
1.28 abc 

1.41 a 

1.36 bc 
1.20 bc 
1.8 a 
1.45 bc 

0.86 d 

1.18 c 

0.73 d 

1.44 bc 

1.53 ab 

1.41 bcd 

1.23 cd 
1.83 a 
1.46 bc 
0.88 e 
1.2 d 
0.76 e 
1.49 bc 

1.56 b 

1.45 b 
1.23 c 
1.85 a 
1.46 b 
0.92 d 
1.30 c 
0.77 e 
1.54 b 
1.52 b 

1.5 c 

1.24 d 
1.91 a 

1.48 c 
0.98e 
1.32 d 

0.81 f 
1.62 b 
1.51 c 

1.5 bc 
1.23 d 

1.90 a 
1.45 c 
0.98 e 
1.32 d 
0.88 e 
1.60 b 
1.48 c 

1.5 bc 
1.23 d 

1.94 a 
1.35 cd 
0.99 e 
1.33 cd 
0.88 e 
1.6 b 

1.45 bcd 

1.47 ab 

1.09 bc 
1.68 a 
1.17 abc 
0.97 bc 
1.11 bc 
0.77 c 
1.47 ab 
1.31 ab 

1.47 ab 
1.0 abc 
1.56 a 
1.09 abc 
0.93 bc 
1.01 abc 
0.75 c 

1.36 abc 
1.06 abc 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L  �-7 ��>��S!JL���#��	>�5�4�H�K#Q� (�
��#�)M!���UO�z��������4���G!>	3#���>��S^�F3K#IF1! ���7!  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341   
4�H�RSKT$�> 37 �FU��5#�5���  4�H�T���!>HF   
G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

57.63 c 

63.30 a 

59.84 b 

57.72 c 

63.61 a 
64.40 a 
65.13 a 
56.14 cd 
55.47 d 

54.26 de 
61.78 bc 
55.95 d 
61.09 c 

65.89 a 
62.46 bc 
63.50 b 

54.41 de 
53.18 e 

53.80 d 
61.71 bc 
54.44 d 
60.72 c 
64.90 a 
62.33 bc 
63.39 bc 

53.28 d 
52.86 d 

53.26 d 
61.66 c 
54.09 d 
60.54 c 
64.08 a 
62.24 bc 
63.37 ab 
52.78 d 
52.36 d 

53.17 e 
61.28 c 
53.14 e 
59.25 d 

64.20 a 

62.19 bc 
63.28 ab 
52.34 e 
52.08 e 

52.86 d 

60.19 b 

49.62 e 

58.65 c 
62.39 a 
62.12 a 
63.10 a 
51.58 d 
51.73 d 

51.68 d 
59.74 bc 
48.79 e 
58.84 c 
61.17 ab 

59.91 bc 
62.77 a 
51.33 d 
51.34  d 

50.10 d 
57.12 bc 
48.04 d 
56.02 c 

59.20 ab 
58.70 ab 
60.99 a 
49.93 d 

49.95 d 

48.03 b 
55.36 a 
46.78 b 
54.51 a 
57.72 a 
56.96 a 
60.01 a 
47.66 b 
47.74 b 

44.51 bcd 

53.26 a 
44.41 bcd 
51.08 ab 
49.48 abc 
53.14 a 
52.74 a 

42.83 cd 
41.13 d 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L  �-8 2���GM!���UO�z��������4���G!>	3#���>��S^�F3K#IF1! ���7!  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 37 �FU��5#�5���       
4�H�T���!>HF 

G�H� �F 
    �$����K�� 

6 12 24 30 36 48 54 72 96 120 

1 
2 
3 
4 
5 
6 
7 
8 
9 

5.20 c 
5.23 b 
5.17 e 
5.19 cd 

5.18 d 

5.18 de 
5.20 c 

5.23 b 
5.25 a 

4.78 c 
4.78 c 
4.73 de 
4.75 d 
4.71 e 
4.71 e 
4.90 b 

5.00 a 
5.00 a 

4.59 e 
4.70 c 
4.71 c 
4.59 c 

4.58 e 
4.63 d 
4.78 b 
4.88 a 
4.89 a 

4.60 ef 
4.67 d 
4.63 de 
4.58 f 
4.59 ef 

4.62 e 
4.75 c 
4.80 b 
4.86 a 

4.57 c 
4.62 bc 
4.59 c 
4.59 c 
4.59 c 
4.61 c 
4.72 a 
4.68 ab 
4.72 a 

4.55 c 
4.60 a 
4.55 c 
4.58 abc 
4.57 bc 
4.59 ab 
4.61 a 
4.57 bc 

4.58 abc 

4.58 ab 

4.61 a 
4.55 b 
4.58 ab 
4.59 a 

4.60 a 
4.1 a 
4.58 ab 
4.59 ab 

4.59 b 

4.64 ab 

4.58 b 
4.62 ab 
4.61 ab 
4.61 ab 
4.70 a 
4.60 ab 
4.60 ab 

4.63 ab 

4.69 ab 
4.72 ab 
4.77 a 
4.64 ab 
4.63 ab 
4.77 a 
4.65 ab 
4.60 b 

4.65 c  

4.70 abc 
4.72 abc 
4.78 ab 
4.66 bc 
4.66 bc 
4.79 a 
4.66 bc 
4.60 c 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �-9 ��>��S��	3#��>�M!���UO�z��������4����T���!>HF3#�%�����b���� ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 37 �FU��5#�5���   
G�H� �F 
    �T��� 

6 12 24 30 36 48 54 72 96 120 

!>HF 
50 
70 
100 
150 
200 

0.6 a 
0.55 a 
0.52 a 
0.39 b 
0.33 b 
0.23 c 

1.12 a 
1.05 a 
1.08 a 
0.85 ab 
0.84 ab 
0.53 b 

1.42 a 
1.37 a 
1.32 a 

1.11 b 
1.08 b 
1.04 b 

1.5 a 
1.42 a 

1.41 a 

1.27 b 
1.21 bc 
1.09 c 

1.6 a 

1.5 b 
1.48 b 
1.35 c 
1.33 c 
1.13 d 

1.77 a 

1.62 b 
1.55 bc 
1.49 cd 
1.43 d 
1.16e 

1.72 a 
1.56 b 
1.49 bc 
1.43 c 
1.39 c 
1.13 d 

1.69 a 
1.5 b 
1.44 bc 
1.36 c 

1.33 c 

1.03 d 

1.59 a 
1.4 ab 

1.36 b 
1.28 b 

1.24 b 

0.96 c 

1.49 a 
1.37 ab 
1.32 ab 
1.23 abc 
1.09 bc 
0.87 c 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �-10 !JL�K!���5##�3K
FM!���UO�z��������4����T���!>HF3#�%�����b����  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 37 �FU��5#�5���  
G�H� �F 
    �T��� 

6 12 24 30 36 48 54 72 96 120 

!>HF 
50 
70 
100 
150 
200 

0.45 b 
0.77 ab 

0.93 a 

1.03 a 
1.00 a 

1.05 a 

0.7 d 
1.1 cd 
1.82 ab 
2.32 a 
1.49 bc 
1.62 bc 

1.00 b 
1.82 ab 
2.00 a 
2.74 a 

2.25 a 
2.6 a 

1.03 c 

1.86 b 
2.64 ab 
2.78 a 
2.45 ab 

2.72 a 

1.14 c 
1.97 b 

2.64 a 
2.83 a 
2.77 a 
2.92 a 

1.24 c 

2.15 b 
2.79 a 

2.95 a 

3.25 a 

3.13 a 

1.24 d 
1.90 c 
2.52 b 
2.46 b 

3.13 a 
2.92 a 

1.13 c 
1.66 b 
1.7 b 
2.25 a 
2.53 a 
2.31 a 

0.97 b 

1.57 ab 
1.36 ab 
1.86 a 

1.79 a 
1.54 ab 

0.82 ab 

0.87 ab 
0.63 b 

1.56 a 
1.37 ab 

0.86 ab 

����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F

��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �-11 !JL���#��	>�5�4�H�K#Q� (�
��#�)M!���UO�z��������4����T���!>HF3#�%�����b����  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 
37 �FU��5#�5���  

G�H� �F 
    �T��� 

  6 12 24 30 36 48 54 72 96 120 

!>HF 
50 
70 
100 
150 
200 

59.84 e 
67.36 c 
68.52. bc 
64.25 d 

69.71 b 
72.13 a 

55.95 e 
59.92 c 
57.58 d 
56.23 de 
67.18 b 
68.76 a 

54.44 cd 
56.35 c 

50.90 e 
54.13 d 
62.21 b 
65.06 a 

54.09 c 

55.22 c 
50.50 d 
53.14 c 
60.82 b 
63.92 a 

53.14 c 
52.85 c 
49.98 d 
52.73 c 
59.71 b 
63.80 a 

49.62 d 
47.28 d 
48.59 d 
52.41 c 
56.35 b 
62.48 a 

48.79 d 
46.52 d 

47.82 d 
51.89 c 

55.76 b 
61.93 a 

48.04 c 
43.38 d 
43.47 d 
46.37 c 
53.94 b 
58.51 a 

46.78 c 

40.03 e 
43.44 d 

44.48 d 
50.18 b 
54.43 a 

44.41 bc 
36.96 d 
41.95 cd 

42.75 cd 
49.24 ab 
52.88 a 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �- 12 2���GM!���UO�z��������4����T���!>HF3#�%�����b����  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�RSKT$�> 37 �FU��5#�5���  
G�H� �F 
    �T��� 

6 12 24 30 36 48 54 72 96 120 

!>HF 
50 
70 
100 
150 
200 

4.99 a 

5.06 a 
4.99 a 

4.99 a 
5.01 a 
5.02 a 

4.85 a 

4.77 c 
4.80 b 
4.80 b 
4.80 c 
4.75 c 

4.67 b 
4.70 a 
4.71 a 
4.69 b 
4.71 a 

4.71 a 

4.65 b 

4.70 a 

4.70 a 
4.70 a 
4.70 a 
4.70 a 

4.63 b 

4.66 ab 
4.70 a 
4.67 ab 
4.67 ab 
4.68 a 

4.55 c 
4.60 b 
4.62 b 
4.63 ab 
4.63 ab 
4.66 a 

4.56 c 
4.60 b 
4.63 a 
4.64 a 
4.64 a 
4.64 a 

4.57 c 

4.65 ab 
4.66 ab 
4.63 b 

4.67 a 
4.68 a 

4.57 c 
4.65 ab 
4.66 ab 
4.64 b 
4.66 ab 

4.67 a 

4.59 b 
4.67 a 
4.67 a 
4.67 a 
4.66 a 
4.68 a 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT 
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 20 

9���� �L �- 13 ��>��S��	3#��>�M!���UO�z��������4����RSKT$�>  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�T���!>HF  
G�H� �F 
    �RSKT$�> 

6 12 24 30 36 48 54 72 96 120 

K
�F 
35 
37 
40 
42 

0.9 bc 

1.23 a 

1.29 a 

1.02 b 
0.88 c 

1.18 b 
1.28 b 
1.47 a 
1.22 b 
1.05 c 

1.44 bc 

1.55 ab 
1.71 a 
1.28 cd 

1.18 d 

1.48 bc 
1.6 ab 
1.73 a 

1.33 cd 
1.21 d 

1.52 b 
1.63 ab 
1.74 a 

1.36 c 
1.22 c 

1.59 b 

1.64 ab 

1.76 a 

1.4 c 

1.26 d 

1.57 a 

1.62 a 
1.64 a 
1.34 ab 
1.02 b 

1.56 a 

1.63 a 
1.6 a 
1.3 ab 

0.97 b 

1.44 ab 
1.58 a 
1.5 a 
1.11 ab 
0.78 b 

1.34 a 

1.37 a 
1.48 a 

0.86 b 
0.63 b  


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �-14 !JL�K!���5##�3K
FM!���UO�z��������4����RSKT$�>  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�T���!>HF 
G�H� �F 
    �RSKT$�> 

6 12 24 30 36 48 54 72 96 120 

25 
35 
37 
40 
42 

0.51 bc 

0.63 ab 

0.73 a 

0.43 c 

0.39 c 

0.83 ab 

0.85 ab 
0.91 a 
0.72 ab 
0.56 b 

0.98 b 
1.02 b 
1.61 a 
0.85 b 
0.81 b 

1.04 bc 
1.05 b 
1.68 a 
0.88 bc 
0.84 c 

1.02 bc 
1.06 b 
1.84 a 
0.94 bc 
0.84 c 

1.04 b 
1.08 b 
1.97 a 
0.92 c 
0.86 c 

0.96 bc 
1.05 b 
1.91 a 
0.88 bc 
0.79 c 

0.83 b 
1.02 b 

1.71 a 
0.85 b 
0.73 b 

0.65 b 

0.93 a 
1.34 a 

0.74 ab 
0.6 b 

0.61 a 

0.67 a 

1.25 a 
0.62 a 
0.58 a 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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 22 

9���� �L �- 15 !JL���#��	>�5�4�H�K#Q� (�
��#�)M!���UO�z��������4����RSKT$�>  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�T���!>HF 
G�H� �F 
    �RSKT$�> 

  6 12 24 30 36 48 54 72 96 120 

25 
35 
37 
40 
42 

57.51 c 
54.73 d 
59.84 b 

70.64 a 
69.97 a 

56.27 b 

53.65 c 

55.95 b 
69.81 a 
69.34 a 

55.16 b 
53.18 c 
54.44 bc 
68.96 a 
68.72 a 

54.57 b 
52.97 b 
54.09 b 
68.03 a 
68.48 a 

54.44 b 
52.59 b 
53.14 b 
67.12 a 
68.21 a 

54.35 b 

51.67 c 

49.62 c 

66.00 a 
67.58 a 

53.13 b 

51.63 b 
48.79 c 
65.97 a 
67.54 a 

48.98 c 
49.52 c 

48.04 c 
63.63 b 
66.37 a 

47.42 b 

48.42 b 
46.78 b 
62.99 a 
65.22 a 

43.45 b 
45.79 b 
44.41 b 
60.77 a 
63.05 a 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT 
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 23 

9���� �L �-16  2���GM!���UO�z��������4����RSKT$�>  ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H�T���!>HF 
G�H� �F 
    �RSKT$�> 

6 12 24 30 36 48 54 72 96 120 

25 
35 
37 
40 
42 

4.87 a 

4.79 b 

4.67 c 

4.79 b 

4.78 b 

4.71 ab 
4.75 a 
4.65 b 
4.75 a 
4.76 a 

4.70 ab 
4.74 a 

4.65 b 

4.74 a 
4.74 a 

4.68 bc 

4.72 ab 

4.64 c 

4.73 a 
4.71 ab 

4.66 a 

4.67 a 

4.61 b 
4.70 a 

4.66 a 

4.61 ab 
4.59 b 
4.54 c 
4.64 a 
4.64 a 

4.62 bc 
4.61 c 
4.56 d 
4.66 ab 
4.68 a 

4.62 b 
4.63 b 
4.64 b 
4.79 ab 

4.82 a 

4.61 b 
4.62 b 
4.68 b 
4.87 a 
4.88 a 

4.64 b 
4.64 b 
4.67 b 
4.85 a 
4.93 a 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �-17  ��>��S��	3#��>�M!���UO�z��������4�����>��S3%#�5���%������!� ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H 37 �FU��5#�5���         
4�H�T���!>HF 

G�H� �F 
 

3%#�5���
%������!� 

  
 6 

 
12 

 
24 

 
30 

 
36 

 
48 

 
54 

 
72 

 
96 

 
120 

0 
1 
2 
3 
4 
5 

1.30 c 
1.44 b 

1.63 a 
1.71 a 

1.71 a 
1.71 a 

1.51 d 
2.39 c 
2.55 b 
2.62 ab 
2.70 a 
2.60 ab 

1.70 d 
3.43 c 

3.98 b 
4.02 b 
4.00 b 
4.08 a 

1.72 c 

3.54 b 
4.24 a 
4.31 a 
4.28 a 

4.35 a 

1.74 c 
3.71 b 
4.50 a 

4.45 a 

4.40 a 

4.42 a 

1.77 c 
4.44 b 

4.74 a 

4.74 a 

4.75 a 

4.77 a 

1.76 c 
4.44 b 

4.73 a 

4.73 a 

4.74 a 
4.75 a 

1.70 c 

4.42 b 
4.71 a 

4.71 a 
4.70 a 

4.71 a 

1.64 b 
4.28 a 

4.56 a 
4.51 a 
4.53 a 
4.34 a 

1.60 d 

4.07 c 
4.66 a 
4.52 ab 
4.49 ab 

4.29 bc 

����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F

��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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 25 

9���� �L �-18  !JL���#��	>�5�4�H�K#Q� (�
��#�)M!���UO�z��������4�����>��S3%#�5���%������!� ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H 37         
�FU��5#�5���  4�H�T���!>HF 

G�H� �F 
 

3%#�5���
%������!� 

  6 12 24 30 36 48 54 72 96 120 

0 
1 
2 
3 
4 
5 

59.84 a 

47.12 b 
43.13 cd 
44.58 c 
44.73 c 
42.42 d 

55.95 a 
40.37 b 
37.72 c 
36.70 cd 
35.12 d 

35.25 d 

54.44 a 

33.50 b 
31.27c 
29.76 c 
26.90 d 
25.95 d 

54.09 a 
32.70 b 
30.40 c 
29.61 c 
26.57 d 
25.93 d 

53.14 a 
32.56 b 
30.14 c 
28.84 c 
26.15 d 

25.80 d 

49.62 a 
30.51 b 
25.34 c 
24.77 cd 
23.51 cd 
22.76 d 

48.79 a 

30.28 b 
25.28 c 

24.74 cd 
23.40 cd 
22.73 d 

48.04 a 

28.69 b 
23.2 c 
21.25 d 
21.07 d 
21.03 d 

46.78 a 
24.84 b 
23.12 bc 
20.18 bc 
19.97 c 
20.83 bc 

44.41 a 

24.77 b 
23.02 b 
20.18 b 
19.82 b 
20.82 b 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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9���� �L �- 19 2���GM!���UO�z��������4�����>��S3%#�5���%������!� ��QH�4L����K��� 	��GQJ� Lactobacillus casei TISTR 1341 4�H 37 �FU�  �5#�5���  4�H�T���!>HF 
 

G�H� �F 
3%#�5���

%������!� 

  6 12 24 30 36 48 54 72 96 120 

0 
1 
2 
3 
4 
5 

5.17 a 

4.80 c 
4.83 b 
4.79 c 

4.84 b 
4.84 b 

4.73 c 
4.60 d 
4.76 b 
4.76 b 
4.79 a 

4.80 a 

4.71 a 
4.48 b 
4.42 cd 
4.40 d 

4.44 c 
4.42 cd 

4.63 a 

4.47 b 
4.42 c 
4.41 c 
4.43 c 
4.42 c 

4.59 a 
4.46 b 
4.42 c 

4.40 c 
4.42 c 
4.40 c 

4.55 a 
4.43 b 
4.40 c 
4.39 c 
4.40 c 
4.38 c 

4.55 a 
4.43 b 
4.39 c 
4.39c 
4.39 c 
4.39 c 

4.58 a 
4.42 b 
4.39 bc 
4.40 bc 
4.40 bc 
4.38 c 

4.72 a 

4.41 b 
4.40 b 

4.38 b 
4.39 b 

4.39 b 

4.72 a 

4.43 b 
4.39 b 

4.37 b 
4.39 b 
4.40 b 


����
9� M!3�I#��	�T�%I��u#�H�4�H��������z��K�Q�!��!K���oOF1�I��%���3���I�F��!��I�F��!���L�%�| (P < 0.05) 3#�������z�1�I�K�Q�!��!K���oOF��%���3���I�F
��!��I�F��!���L�%�| (P < 0.05)   	�����>�%���K�	
�� DMRT  
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 27 

9���� �L �- 20 3�	F%I� p-value ^�F����������4������Z#>���	3#��>� 	�MG
o�FK���3#� 8#����^!�	 2 #>��  	�MG
�>�� T- test 
G�H� �F 6 12 24 30 36 48 54 60 72 78 84 96 108 120 
8#���� 1.95 2.34 3.41 4.12 4.68 5.49 5.47 5.47 5.43 5.43 5.40 5.44 5.38 5.38 
o�FK��� 2.94 3.45 5.36 5.86 6.39 7.26 7.27 7.27 7.26 6.98 6.94 6.94 6.93 6.95 
p-value 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


����
9� 

          %I� p-value < 0.01 = 3���I�F��I�F��!���L�%�|�>HF4�H��	��%����GQH���H!4�H�
��#� 99 
          %I� p-value ��$IM!GI�F 0.01 < p-value<0.05 = 3���I�F��I�F��!���L�%�|4�H��	��%����GQH���H!4�H�
��#� 95 
          %I� p " value > 0.05 = 1�I��%���3���I�F��!4�F�o>�> 
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 28 

9���� �L �- 21 3�	F%I� p-value ^�F����������4�����K�I�FZ#Z#>� (����Z#Z#>��I������������4) 	�MG
o�FK���3#� 8#����^!�	 2 #>��  	�MG
�>�� T- test 
G�H� �F 6 12 24 30 36 48 54 60 72 78 84 96 102 108 120 
8#���� 0.065 0.069 0.115 0.129 0.148 0.145 0.144 0.145 0.144 0.144 0.143 0.143 0.142 0.142 0.142 
o�FK��� 0.098 0.102 0.160 0.171 0.190 0.187 0.186 0.186 0.186 0.178 0.177 0.176 0.175 0.175 0.173 
p-value 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 


����
9� 

          %I� p-value < 0.01 = 3���I�F��I�F��!���L�%�|�>HF4�H��	��%����GQH���H!4�H�
��#� 99 
          %I� p-value ��$IM!GI�F 0.01 < p-value<0.05 = 3���I�F��I�F��!���L�%�|4�H��	��%����GQH���H!4�H�
��#� 95 
          %I� p " value > 0.05 = 1�I��%���3���I�F4�F�o>�> 
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9���� �L �- 22 3�	F%I� p-value ^�F����������4����������4�����������Z#>� (�����I�#>�� G�H� �F) 	�MG
o�FK���3#� 8#����^!�	 2 #>��  	�MG
�>�� T- test 
G�H� �F 6 12 24 30 36 48 54 60 72 78 84 96 102 108 120 
8#���� 0.325 0.194 0.142 0.137 0.130 0.114 0.101 0.091 0.075 0.069 0.064 0.057 0.052 0.050 0.050 
o�FK��� 0.490 0.287 0.223 0.195 0.177 0.151 0.135 0.121 0.100 0.089 0.083 0.072 0.068 0.064 0.064 
p-value 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0.001 0.000 


����
9� 

          %I� p-value < 0.01 = 3���I�F��I�F��!���L�%�|�>HF4�H��	��%����GQH���H!4�H�
��#� 99 
          %I� p-value ��$IM!GI�F 0.01 < p-value<0.05 = 3���I�F��I�F��!���L�%�|4�H��	��%����GQH���H!4�H�
��#� 95 
          %I� p " value > 0.05 = 1�I��%���3���I�F4�F�o>�> 
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 30 

9���� �L �-23  3�	F%I� p-value ����������4�����>��S!JL���#��	>�5�4�H�K#Q� (�
��#� )  	�MG
o�FK���3#� 8#����^!�	 2 #>��  	�MG
�>�� T- test 
G�H� �F 6 12 24 30 36 48 54 60 72 78 84 96 102 108 120 
8#���� 20.11 16.08 14.63 14.11 13.63 12.95 12.30 12.26 12.17 12.17 12.16 12.10 12.07 12.04 12.01 
o�FK��� 19.97 16.06 14.38 13.33 12.66 11.79 11.08 11.01 10.95 10.84 10.85 10.49 10.45 10.44 10.08 
p-value 0.001 0.020 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


����
9� 

          %I� p-value < 0.01 = 3���I�F��I�F��!���L�%�|�>HF4�H��	��%����GQH���H!4�H�
��#� 99 
          %I� p-value ��$IM!GI�F 0.01 < p-value<0.05 = 3���I�F��I�F��!���L�%�|4�H��	��%����GQH���H!4�H�
��#� 95 
          %I� p " value > 0.05 = 1�I��%���3���I�F4�F�o>�> 
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