
83

������� �

	�
���
������
��
����
����

1. ��
����
��������������������
�������
� ���

1. 1 ��
����
���������!"� �����	
������
��� AOAC (1990)
 1. 
��������� �!��"!�#�$%&'"�� 100 ��(� )* )
+,  -.
 �*� 40 
�0
 1*20��3&! +4

3
56�"�7����89

          2. ����1*2#�
08:
9��&
�:����������5�+*2 �
+�
          3. ��������+;��3,;�������-�2��% 5 :��� 5�+#�
08:
9��&
�:�+;��*2 �
+�
          4. 
������+;�� �!��"!�# 5�+3�!�$%&'"�� 100 ��(� )* )
+,  -.
 �*� 8 ����5��
          5. 
������+;��0
��#1*!�3,;56�"�7����=9
0�9�>�!3&! +4
 #�
08:
9��&
�:�������+;��
          6. 0��)9������!� 1 68� 5 @

9��&
�:0
�>�!7�0
� 5�+
9��&
�:0
�&�+>-7=�
9��&
�:���
7����=9


7��
�% % 7����=9
�!�+,�:��
 -��B )4
�B 7����=9
 = (a E b) × 100

             w

 �=��      a = 
9��&
�:�����&��:;�
�#1&!�
            b = 
9��&
�:�����&��&*���#1&!�

                       w = 
9��&
�:�����&��:;�
�#

1.2  ��
����
����$
�����%&� �����	
������
��� AOAC (1990)
1. ��������+;����&�� 2 :��� 3,;3
6!�+:�2 #=9�� 7*=�#
2. 
��>- I�3
 �� I�0
��$%&'"�� 600 ��(� )* )
+,  -.
 �*� 3 ����5�� @
 6!� -.


,
���
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3. 
�� �!�56�#1&!�  J=��3&!�"�7����=9
 1*2 �=������+;����&�� +4
�
1*!� 
����:
����0�
0


7��
�% %  6!��!�+,�:��
 -��B )4
�B 6!� = (b E a ) × 100

  W

  �=��    a = 
9��&
�:���6!�+:�2 #=9�� 7*=�#
             b = 
9��&
�:���6!�+:�2 #=9�� 7*=�#:�#
9��&
�:��� 6!�'�+&*��:�� I�
            w = 
9��&
�:�����&��:;�
 I�

1.3  ��
����
�������$
(
� �����	
������
��� AOAC (1990)
 	�
���


 1. :��)�*L"��: (H2SO4)  �!��!
 93 E 98  -��B )4
�B
2. ,�� �;���� (catalyst mixture) ����7�- -��B)�* L� (CuSO4) 7 :��� :�#5-1�,

 )
+�)�* L� (K2SO4) 100 :��� I,�3&! �!�:�

3. 5) �
+�>\���:>)�B45   -��B )4
�B (NaOH) *2*�+ 450 :��� ���5) �
+�>\�

��:>)�B �
�� :*4�*�3

9��:*��
3&!>�!-������ 1 *���
4. ,��*2*�+:�� :*=� 0.1 
��B��* *2*�+:�� :*=� 9 ��**�*��� *�3

9��:*��
 

-��#-������3&!>�! 1 *���
5. :��#���7 (H3BO3) 4  -��B )4
�B �!�
9��:*��
 50 ��**�*��� 3&!�!�
 1*!�3,;I�

:��#���7*�>- 4 :��� �!�@
*2*�+&��0�9�>�!@
,��*2*�+ +4
*� 1*!�@8� ���
9��:*��
3&!7�# 100  
��**�*���

6. ��
�� 7 ���BI,��2&�;��  �0	�* �� 1*2 �0	�*

#*" *2*�+ �0	�* �� 0.2 :��� 
3
1�*:�\�*B 95  -��B )4
�B -��#-������3&!>�! 100 ��**�*��� 1*2*2*�+ �0	�*

#*" 0.2:��� 3

1�*:�\�*B 95  -��B )4
�B -��#-������3&!>�! 100 ��**�*��� @�:
�9

��,��*2*�+ �0	�* �� 2 
,;�
 I,�:�#,��*2*�+ �0	�*

#*" 1 ,;�
  �+;�3&! �!�:�


7.  �0�*�� �
@B ��
�� 7 ���B (methyl orange indicator) *2*�+ �0�*�� �
@B 0.1 
:��� 3

9��:*��
 -��#-������3&!>�! 100 ��**�*���
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8. ,��*2*�+5) �
+�7��B#� 
� (Na2CO3) 0.1 
��B��* �#5) �
+�7��B#� 
�0
�
�$%&'"�� 260 E 270 ��(� )* )
+,  -.
 �*� 30 
�0
 ����,����1.325 :���  ���
9��:*��
 -��#-������
3&!>�! 250 ��**�*���

���
��


:. ��9
��
:��+;�+ (digestion)
1. ��������+;����&��3&!>�!
9��&
�:-�2��% 1 :��� 5�+�����!�+:�2��d:���0
�

-��(@�:,��>
5�� @
1*!�3,;3
���1:!��� 7��2&B5-��


                 2.  ���,�� �;���� 10 :���  J=�� -.
����;�+ �;�-e�:��+�:��+;�+
                 3.  ���:��)�*L"��: �!��!
 25 ��**�*���
                 4. 
��>-+;�+�!�+�$� 7�=���+;�+5-��

 0
��$%&'"�� 375 ��(� )* )
+, :�20���,��
*2*�+3
���1:!��� 7��2&B5-��

3, 0�9�>�!3&! +4


�. ��9
��
:��:*��
 (distillation)
  1.  �=��,��*2*�+ +4
�
1*!� @8� ���
9��:*��
*�>-3&!>�!-������-�2��% 300

��**�*���
  2. 3,;*":1:!� 2 *":  J=��-f��:�
:��:�210:���,��*2*�+
  3. �;����1:!��� 7��2&B5-��

 �!�:�# 7�=���:*��
0
��
���-�:17#���-������ )8���


:��#���740  ��**�*����+";5�+3&!-*�+���&*��1:!�0
��;�@�::�2#�:1:!�7�#1
;
@$;��+";3
:��
#���7 ���5) �
+�>\���:>)�B*�3
���1:!��� 7��2&B�!� g @
:�20���,��*2*�+�
,
���

  4. 3,;��
�� 7 ���B3
:��#���7 2 E 3 &+�
                  5. 0��:��:*��
@
>�;�
:h�)1��5� 

+��:�� 1*!�0��:��:*��
�;�>-�
: 10 
�0

1*!�*!��-*�+ 7�=���:*��
�!�+
9��:*��
 
�����-�:17#���-��������:@�: 7�=���:*��


7. ��9
��
:��>� ��0 (titration)
  1. 
��>->� ��0�!�+:�� :*=�������
0
�0��#7��� �!��!
0.1  
��B��* @
68�

@$�+$�� (end point) 5�+3�!��
�� 7 ���B��� ,��*2*�+@2 -*
�+
 -.
,

9�� ��
�;�

  2. @�-���������:�� :*=�>�! J=��7��
�%�;�>-

   :��7��
�%
 -��B )4
�B 5-��

 = 1.4 x (V1-V2) x N x 6.25

                                                             W
 �=��      V1 = -���������:��������
0
�3�!>� ��0����+;��

                      V2 = -���������:��������
0
�3�!>� ��0����+;��0
�3�!���@,�#
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                       N  =  -.
7��� �!��!
���:�� :*=� -.

��B��*
                       W = 
9��&
�:����+;����&��

��
(
�)��������&��&����	�
����*�
 ���!���(
+��

�"�,��*2*�+5) �
+�7��B#� 
� 40 ��**�*��� 3,;3
����"-��J"; �
�� 250
��**�*���  ���
9��:*��
 20 ��**�*���  ��� �0�*�� �
)B ��
�� 7 ���B 2 E 3 &+� 0��:��>� ��0�!�+
,��*2*�+:�� :*=� 0.1 
��B��* 7��
�%7��� �!��!
���,��*2*�+:�� :*=�5�+3�!,"��

N1 V1  = N2 V2

1.4 ��
����
������-��.� (0�&��
!1�� Soxtec System HT6) �����	
��� AOAC
(1990)

      	�
���


           1. ,��*2*�+7*�5�L��B� (chloroform)
      2.  �0	�
�* (methanol)

���
��


1. �#6!�+J�!��*":1:!�0
��$%&'"�� 100 ��(� )* )
+, 8 ����5�� 0�9�>�!3&! +4
3
56
�"�7����=9

                2. �#����+;��0
�@2�� 7��2&B0
��$%&'"�� 65 ��(� )* )
+,  -.
 �*� 1 7=
 0�9�3&! +4

3
56�"�7����=9


3. ����
9��&
�:6!�+J�!��*":1:!� (w1)
              4. ��������+;��0
��!��:���� 7��2&B3,;:�2��d:���-�2��% 1 E 2 :��� (w2) &;�3&!
������3,;*�3
>,!:��� (thimble) 0
� ��
+�>�! 
��>-3,; �!� 7�=��� Soxtec System HT6
              5. 
��6!�+J�!��*":1:!�0
�����
9��&
�:>�!1*!��� ��� 7*�5�L��B� :  �0�
�* 3

�����,;�
 2 : 1 -������ 25 ��**�*��� 1*!�3,; �!� 7�=���3&! �
+#�!�+

6.  -o� 7�=��� -��#�$%&'"��>-0
� 160 ��(� )* )
+,  -o�
9�� �!� 7�=���  -o���*B�
 *=��
-$p�>-0
� boiling �!�3&! �=�� 30 
�0


7.  *=��
-$p�>-0
� rinsing  J=��*!������+;�� 20 
�0

               8. -o���*B�  -o�,��0)B��:�( *=��
-$p�>-0
� evaporation  J=��3&!,���2 &+��:>-
5 
�0
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9. -o� 7�=��� ��:�(1*2
9�� 1*!� *=��
-$p� evaporation :*�#0
� ��� 
��6!�+��:@�:
 7�=���1*!�
��>-�#0
� 100 ��(� )* )
+,  -.
 �*� 1 7=


10. 
��6!�+��:��3,;56�"�7����=9
 0�9�>�!3&! +4
 1*!�
��������
9��&
�: (w3)

:��7��
�%&� -��B )4
�B>���


 -��B )4
�B >���
  = w3 E w1 × 100
                            w2

 �=��        w1 = 
9��&
�:6!�+J�!��*":1:!�
    w2 = 
9��&
�:����+;��
    w3  = 
9��&
�:6!�+J�!��*":1:!�1*2>���
&*���#

2. ��
�?����������.(
���

� (�*�����
�)
�@�(�A�(
 

2.1 -����%��&��0
�:$!�:�
 (:����;�����;�)
= 
9��&
�:��&��0
�:$!�:�
0�9�&�� / @��
�
:$!� �=��,�9
,$�:��0�*��

                                                                                   �*� (��
)

          2.2 �������� (%) �����	
:����� Felix 1*2 Sudharsan (2004)
     = @��
�
:$!� �=��,�9
,$�:��0�*�� X 100
                              @��
�
:$!�0
� ����0�*��

     2.3 �����:��1*: -*
�+
��&�� -.
 
=9� (Food conversion rate: FCR) �����	
:��
��� Felix 1*2 Sudharsan (2004)

       = @��
�
��&��0
�3&!>-0�9�&�� (:���)
                               
9��&
�::$!�0
� J����89
 (:���)
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2.4 �����:�� @��v ��#5�@�� J�2 (Specific growth rate: SGR) �����	
:����� 
Ziaei-Nejad 1*27%2 (2006)

              = (ln 
9��&
�:,$�0!�+-ln 
9��&
�: �����!
) X 100
                                          �*� (��
)

      2.5 
9��&
�::$!�0
� J��� z*
�+�;���� ( -��B )4
�B weight gain) �����	
:����� Tapia-
Salazar 1*27%2 (2004)
                    = 
9��&
�::$!�,$�0!�+-
9��&
�::$!� �����!
) X 100

                                   
9��&
�::$!� �����!


3. ��
����
���������B�"?� (�����
��
��� Boyd ��� Tucker (1992)
3.1 ��
����
������������$I� �������"?�

           	�
���


             1. L|
�*BL0�*

 ��
�� 7 ���B (phenolphthalein indicator) :  ��
+�,��*2*�+L|

�*BL0�*

 (phenolphthalein) 0.5 :��� 3
 �0�*1�*:�\�*B 95 % @
>�!-������ 100 ��**�*���
             2.  �0�*�� �
@B ��
�� 7 ���B:  ��
+�5�+,��*2*�+ �0�*�� �
@B 0.5 :��� 3

9��
:*��
0
�-��(@�:����
 -��#-������3&!>�! 100 ��**�*���
             3.  �0�* �� ��
�� 7 ���B :  ��
+�5�+,��*2*�+ �0�* ��  0.5 :��� 3

9��:*��
0
�
-��(@�:����
 -��#-������3&!>�! 100 ��**�*���
             4. ,��*2*�+������
:��)�*L"��: 0.2 
��B��* :  ��
+�5�+7;�+g  0:��)�*L"
��: �!��!
 6 ��**�*��� *�3

9��:*��
 (0
��!� �=��3&�;g 1*!�-o�}�0�9�>�!3&! +4
) -��#-�������!�+
9��
:*��
@
7�# 1 *���
             5. ,��*2*�+������
5) �
+�7��B#� 
� 0.2 
��B��* :  ��
+�5�+����5) �
+�
7��B#� 
�)8���#1&!�@��
�
 10.6 :��� 5�+�#0
��$%&'"�� 130 ��(� )* )
+,  -.
 �*� 90 
�0
 
1*!�0��3&! +4
3
56�#1&!� @�:
�9
*2*�+3

9��:*��
0
��!� �=��3&�;g ���>�!3&! +4
 -��#-������
�!�+
9��:*��
@
7�# 1 *���

��
(
�)��������&��&����	�
����*

1. ,��*2*�+5) �
+�7��B#� 
� 0.2 
��B��* -������ 25 ��**�*��� 3,;*�3
���
�"-��J";�
�� 250 ��**�*���

2. &+� �0�* �� ��
�� 7 ���B 5 &+�  �+;�3&! �!�:�
@2>�!,��*2*�+,
 &*=��
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3. >� ��0�!�+,��*2*�+������
:��)�*L"��:@
,��*2*�+ -*
�+
 -.
,
��J"
4. 
��,;�
I,�0�9�&��>-�!�@
 �=�� -.
 �*�-�2��% 3-5 
�0
  J=��>*;:h�)

7��B#�
>���:>)�B3&!&��,��*2*�+@2 -*
�+
 -.
,
 &*=���
:7��9�
5. >� ��0�!�+,��*2*�+������
:��)�*L"��:�;�>- @
:�20���,��*2*�+

 -*
�+
 -.
,
��J"�
:7��9�&
8��
6. #�
08:-���������,��*2*�+������
:��)�*L"��:0�9�&��0
�3�!>-

:��7��
�%7��� �!��!
���,��*2*�+������
:��)�*L"��: (
��B��*)

7��� �!��!
(
��B��*) = 0.2  × 25
       -������ (��**�*���) ���,��*2*�+������
:��)�*L"��:0
�3�!

&*��@�:
�9
0��:��-��#7��� �!��!
���,��*2*�+������
:��)�*L"��:3&!�

7��� �!��!
 0;�:�# 0.02 
��B��* 5�+3�!,"��

N1V1 = N2V2

N1 = 7��� �!��!
���,��*2*�+0
�@2-��#7;�
N2 = 7��� �!��!
���,��*2*�+0
��!��:��
V1 = -���������,��*2*�+0
�@2-��#7;�
V2 = -���������,��*2*�+0
��!��:��
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���
��


1. 
������+;��
9�� 100 ��**�*��� 3,;*�3
����"-��J";�
�� 250 ��**�*���
2. &+�L|
�*L~0�*

��
�� 7 ���B 10 &+�  �+;�3&! �!�:�


2.1 6!�,��*2*�+3, 3&!0���!� 3 �;�>-
2.2 6!�,��*2*�+,
��J"@2�!��>� ��0�!�+,��*2*�+������
:��)�*L"

��:@
:�20���,��*2*�+,
��J"
�9
&�+>-#�
08:-������0
�3�!>- (
��>-���:�#-���������,��
*2*�+������
:��)�*L"��:0
�3�!>->
�!� 4) 0���;�>-3
�!� 3.

3. &+� �0�*�� �
@B 2-3 &+�  �+;�3&! �!�:�
 @2>�!,��*2*�+,
 &*=��
4. >� ��0�!�+,��*2*�+������
:��)�*L"��: 0.02 
��B��* @
:�20���,��

*2*�+-*
�+
 -.
,
,!� @
-���������,��*2*�+:��)�*L"��:0
�3�!>-0�9�&��

:��7��
�%7;�7��� -.
�;�����
9�� (��**�:����;�*���)

7;�7��� -.
�;�� =  -���������:��)�*L"��:0
�3�! x 
��B��*��
9���:��)�*L"��: x 50 x 1,000
        -������
9������+;��

4.  ��
JK�L�����$
���A��!� 

4.1 ��
�.A$
������!� �."���  (Total haemocyte count)

	�
���


trypan blue 0.15  -��B )4
�B : *2*�+ trypan blue 0.15 :��� 3
,��*2*�+ NACl 
2.5  -��B )4
�B 100 ��**�*��� 7
3&!*2*�+5�+���#
 magnetic stirrer 
�
 6-12 ����5�� 1*2:���
I;�
:�2��d:��� #��B 1 1#;�3,;&*��J*�,��:&*��*2 0.45 ��**�*���

���
��


3�!:�2#�:z
�+��
�� 1 ��**�*��� 1*2 �4�z
�+��
�� 24 G 7���+�� 12 
��**� ���  @�2 *=��:$!�#�� �%57
�� ��
7";0
� 3 -����% 0.2 ��**�*��� 3�!-o -����5
�����"� *=�� 50 
>�57�*��� I,�:�#,��*2*�+ trypan blue 0.45 ��**�*��� I,�3&! �!�:�
3
&*��J*�,��:
�#
 )**B �4� *=��0�9�&��5�+3�!\
��>)5��� ���B (haemacytometer) '�+3�!:*!��@$*0��(
B1*!�
7��
�% -.
 )**B�;���**�*���@�:,"��
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-���������\
��>)5��� ���B = :�!�� x +�� x ,"�
= 1mm  x 1 mm x 0.1 mm
=0.1*":#�(:B��**� ��� (mm3)

@��
�
 )**B �4� *=��/*":#�(:B��**� ��� =  )**B �4� *=��0
�
�#>�!
@��
�
 )**B �4� *=��/��**�*��� =  )**B �4� *=��0
�
�#>�! x 104

4.2 ��
����
����$
�����$
(
�0�Q

.�  . �$��)�� Lowry ������ (1951)

	�
���


1. ,��*2*�+ BSA ������

*2*�+ bovine serum albumin 1.0 ��**�:��� 3

9�� deionized 10 ��**�*��� 1*2 @=�

@��,��*2*�+�!���!
�!�+
9�� deionized 3
&*��0�*��3&!�
7��� �!��!
 10-100 >�57�:����;�
��**�*���

2. 1 N Folin-Phenol reagent (dilute 1:10)
3. Working alkaline copper reagent

3.1 2  -��B )4
�B Na2CO3 3
 0.1 N NaOH ( ��
+�5�+�!�
9��3&! �=��:;�

 ���) 1*2�!��3&! +4
,
�0:;�
 ,;�
 NaOH 0.4 :����;� 100 ��**�*��� �;��:�# NaCO3 2 :��� �;�
100 ��**�*��� 7
3&! �!�:�
 -��#-������5�+ Volummetric flask 1*2 :4#3
���J*�,��:

3.2 0.5  -��B )4
�B CuSO4 5H2O 3
 1  -��B )4
�B Na &�=� K-tartrate 5�+
3&!*2*�+,��1�;*2���:;�
 @�:
�9

�� CuSO4 5H2O

���
��


         ���,��*2*�+,;�
3, (hemocyte lysate: HLS) 0
�>�!@�::��0��3&! )**B �4� *=��
1�:-������ 40 >�57�*��� *�3
&*��0�*���
�� 10 ��**�*���0
��

9��:*��
0
�-��(@�:>��

(deionized) 0.36 ��**�*���  ��� alkaline copper solution 1 ��**�*��� I,�3&! �!�:�
��9�3&! :��
-��:���+�
�
 10 
�0
 1*!� ���,��*2*�+ folin reagent 0.1 ��**�*���  I,�3&! �!�:�
 ��9�3&! :��
-��:���+�
�
 30 
�0
  
��>-���7;�:���"�:*=
1,�0
�7���+��7*=�
 750 
�5
 ��� ��� 0
+#3�!
9��0
�
-��(@�:>���
 (deionized) 0.4 ��**�*��� 10
����+;�� 1*!�7��
�%-����%5-��

5�+ 0
+#:�#
:��L������
5#�

)
�����*#"��
 (Bovine serum albumin; BSA) ,��&��#)
��� ��
+�5�+3�!
:�2#�:z
�+��
�� 1 ��**�*��� 1*2 �4�z
�+��
�� 24 G 7���+�� 12 ��**� ���0
�>�;#��@$,��
-f��:�
 *=��1�4���� @�2 *=��:$!�0
�57
�� ��
7";0
� 3 3&!>�!-�2��% 0.2-0.3 ��**�*��� ��9�>�!0
�
�$%&'"��&!��
�
 2 ����5�� #� *=��0
�1�4�����!�+10;�#�J*�,��: 1*!�
��>-&�$
 &�
�+�0
� 10000 
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��#�;�
�0
 �$%&'"�� 4 ��(� )* )
+, 
�
 2 
�0
 0��:��1+:,;�
3, J=��
��>-�� 7��2&B5-��

 
@��
�
 5 >�57�*��� *�3

9��:*��
 deionized -������ 995 >�57�*��� @�:
�9

��>-0��-��:���+�
:�#,��*2*�+ alkaline copper -������ 2 ��**�*��� 0�9�>�! 10 
�0
 1*!� ��� folin reagent 3 ��**�*��� 
0�9�>�!�
: 10 
�0
1*!�
��>-���7;�:���"�:*=
1,�0
� 640 
�5
 ��� 1*27��
�%-����%5-��

5�+
 0
+#:�#:��L������
 BSA

4.3 ��
����
����$
������U��	0���!�   . �$��)�� Hyvarinen ��� Nikkila, 

(1962)

           	�
���


    1. 3  -��B )4
�B Trichloroacetic acid
���� 3 :��� Trichloroacetic acid *2*�+3

9��:*��
 1*2-��#-������@


7�# 100 ��**�*���
2. Color reagent

���� 1.5 :��� Thiourea *2*�+3
 940 ��**�*��� Glacial acetic acid 1*!�
 ��� 60 ��**�*��� O-toluidine  :4#>�!3
�"! +4
 �2����+;�3&!6":1,�

3. Benzoic acid solution
���� 0.2 :��� Benzoic *2*�+3

9��:*��
 -��#-������@
7�# 1000 

��**�*���
4. Standard glucose

���� 100 ��**�:��� Glucose *2*�+3
 100 ��**�*��� Benzoic acid solution 
 :4#>�!3
�"! +4


    ���
��


            3�!:�2#�:z
�+��
�� 1 ��**�*��� 1*2 �4�z
�+��
�� 24 G 7���+�� 12 
��**� ��� 0
�>�;#��@$,��-f��:�
 *=��1�4����  @�2 *=��:$!�0
�57
�� ��
7";0
� 3 3&!>�!-������ 0.2  
��**�*��� 6;�+3
&*��J*�,��:1*20��:���� 7��2&B0�
0
  5�+ ��� *=�� 0.1 ��**�*��� 3
&*��
J*�,��:0
��
,��*2*�+ trichloro acetic acid (TCA) 3  -��B )4
�B 1 ��**�*��� I,�3&! �!�:�
0�
0
 

��>-&�$
 &�
�+�0
� 3,590xg �$%&'"�� 4  ��(� )* )
+, 
�
 2 
�0
 1+:,;�
3, 0.5 ��**�*���  ���
3
&*��0�*���
�� 10 ��**�*��� 0
��
 color reagent 4.5 ��**�*��� I,�3&! �!�:�

��>-1�;3

9��
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 �=�� 8 
�0
 ��9�>�!3&! +4
1*2���7;�:���"�:*=
1,�0
�7���+��7*=�
 630 
�5
 ��� ��� 0
+#3�!,��
*2*�+ trichloro acetic acid (TCA) 3  -��B )4
�B 0.5 ��**�*��� 10
,��*2*�+����+;��1*!�7��
�%
-����%:*"57,3
 *=��5�+ 0
+#:�#:��L������
:*"57,

4.4 ��
�(

*�(.��*�����!� 	?��
.A����
���������	����
�(
" ���$
�����������


-�(�(��� Z 0���!�  (�����
��
��� ��)��
 ������ (2543)

    

���
��


              
�� *=��:$!����1�;*2���>-1+: ��)
��� 5�+&�$
 &�
�+�0
�7��� �4� 3590 g  J=��
��
)
���>-�� 7��2&B&�7;���,5�*����
9 �!�+ 7�=��� Osmomat 030-D (Germany) &�7;��� *75��>*0B
(serum electrolyte) 7=� Na+ Cl- K+ 1*2 Mg2+ 5�+3�! 7�=����� 7��2&B EAA ��� Beckman
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��������	
��
�� �. 4 ��@��D
���7
�A�
%����$?
�'�'���� 6 #�$%��&1

DO pH �����K�
&
<���
(-<��<���-����<��)

9�-L-�
����-
(-<��<���-����<��)

K
K��
&
(-<��<���-����<��)

K
���

(-<��<���-����<��)

��

��

2 D�D�
� 25 D�D�
� 2 D�D�
� 25 D�D�
� 2 D�D�
� 25 D�D�
� 2 D�D�
� 25 D�D�
� 2 D�D�
� 25 D�D�
� 2 D�D�
� 25 D�D�
�
17

�-8��

2549

8.2 8.6 7.91 8.00 66 86 0.03 0.02 0 0 - -

9
DF8���-

2549

7.9 8.1 8.68 8.04 60 104 0.14 0.03 0 0 - -

1
-<;�
��

2549

8.3 7.8 7.8 7.9 68 98 0.06 0.03 0.01 0.02 - -

8
-<;�
��

2549

7.8 7.6 8.24 8.18 78 108 0.06 0.02 0.01 0.05 0.02 0.08

���
����-�'
#-

(����
'��)

4-7 4-7 7.8-8.5 7.8-8.5 80-150 80-150 K-���<

1.00

K-���<

1.00

K-���<

0.10

K-���<

0.10

K-���<

60.00

K-���<

60.00

1 �<����'�&
��BA
�&�<M��9�'D�N
�$�'-�*��OPQ�#�A� 96



97

��������	
��
�� �. 5 ��@��D
���7
,��
%����$?
�'�'���� 6 #�$%��&1

��

�� DO pH ���-��4-
(D�D�
�)

�����K�
&
<���
(-<��<���-����<��)

9�-L-�
����-
(-<��<���-����<��)

K
K��
&
(-<��<���-����<��)

K
���

(-<��<���-����<��)

15 -����- C   29 -����-
2549

6.4 7.91 10 103 0 0 0

30 -����- C 6 ��-��D�
E&
2549

8 8.3 12 146 0.02 0.01 0.01

7 ��-��D�
E& C 21 ��-��D�
E&
2549

10 8.8 14 164 0.04 0.02 0.02

1 �<����'�&
��BA
�&�<M��9�'D�N
�$�'-�*��OPQ�#�A�

97
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������� �

��	�
��	��
������
�
�������	�����

��������	
��
�� �. 1 	�����������������������

�������������
 ���
�� 1

1.1 ����������
���
!"��
#��$ 
%�&����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 1.145 4 0.286 2.72 0.091
Within Groups 1.053 10 0.105
Total 2.198 14

Subset for alpha = 0.05Treat N
1 2

1 3 11.3600
3 3 11.7267 11.7267
4 3 11.7900 11.7900
2 3 11.8367 11.8367
5 3 12.2267
Sig. 0.124 0.109
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1.2 ����������
���
!"��
#�
���K����L!
����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 2031.067 4 507.767 2.535 0.106
Within Groups 2002.667 10 200.267
Total 4033.733 14

Subset for alpha = 0.05Treat N
1 2

1 3 404.0000
2 3 420.0000 420.0000
3 3 420.0000 420.0000
4 3 425.0000 425.0000
5 3 440.3333
Sig. 0.121 0.132

1.3 ����������
����#�������M��N���OP�M"��K������$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 0.03877 4 0.009693 1.979 0.174
Within Groups 0.04900 10 0.004900
Total 0.08777 14

Subset for alpha = 0.05Treat N
1 2

1 3 3.8500
3 3 3.9100 3.9100
2 3 3.9167 3.9167
4 3 3.9433 3.9433
5 3 4.0067
Sig. 0.159 0.146
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1.4 ����������
����#�������� ��&����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 38.933 4 9.733 0.640 0.646
Within Groups 152.000 10 15.200
Total 190.933 14

Subset for alpha = 0.05Treat N
1

2 3 94.6667
4 3 98.0000
5 3 98.0000
1 3 98.6667
3 3 99.3333
Sig. 0.207

1.5 ����������
����#�����������&
�������Q
�
R!�����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 0.022 4 0.0055 0.353 0.837
Within Groups 0.156 10 0.0156
Total 0.178 14

Subset for alpha = 0.05Treat N
1

3 3 1.7500
4 3 1.7700
1 3 1.7967
5 3 1.8267
2 3 1.8567
Sig. 0.357
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1.6 ����������
��������S�����
����
����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 0.003200 4 0.000800 1.395 0.304
Within Groups 0.005733 10 0.0005733
Total 0.008933 14

Subset for alpha = 0.05Treat N
1

1 3 0.3900
3 3 0.3967
4 3 0.4000
2 3 0.4167
5 3 0.4300
Sig. 0.089

1.7 ����������
��������%�

�
�TR!� Vibrio harveyi ��&����� 10 �#


Source Sum of squares df Mean square F Sig.
Between Groups 19733.333 4 493.333 1.345 0.319
Within Groups 3666.667 10 366.667
Total 5640.000 14

Subset for alpha = 0.05Treat N
1

1 3 23.3333
2 3 36.6667
4 3 43.3333
3 3 50.0000
5 3 56.6667
Sig. 0.079
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1.8 ����������
�������������U
����"�M# �TR!� Vibrio harveyi

Source Sum of squares df Mean square F Sig.
Between Groups 0.0000000014 4 362161000 8.416 0.003
Within Groups 0.0000000430 10 43033380.0
Total 0.0000000019 14

Subset for alpha = 0.05Treat N
1 2 3

4 3 400.0000
5 3 2300.000 2300.000
3 3 3733.333 3733.333
1 3 13333.33
2 3 26833.33
Sig. 0.566 0.077 1.000
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1.9 ����������
����V����#�K#
W�����V����P�������!U

!"���R� �$%����   

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 503563.875 15 33570.925 49.698 0.00
Intercept 17739946.125 1 17739946.1 26261.95 0.00
Group 243869.125 3 81289.708 120.340 0.00
Time 120185.125 3 40061.708 59.307 0.00

Group*Time 139509.625 9 15501.069 22.948 0.00
Error 10808.00 16 675.500
Total 18254318.00 32

Corrected total 514371.875 31

Group Time Osmo
Group Pearson Correlation
           Sig. (2-tailed)
           N

1.000
.
16

0.000
1.000
16

-0.120
0.657
16

Time   Pearson Correlation
           Sig. (2-tailed)
           N

0.000
1.000
16

1.000
.
16

0.842*
0.000
16

Osmo Pearson Correlation
           Sig. (2-tailed)
           N

-0.120
0.657
16

0.842*
0.000
16

1
.
16
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1.10 ����������
����V����#�K#
W�����V�Pb� �&�U

!"���R� �$%����

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 109417.875 15 7294.525 23.966 0.00
Intercept 3214380.125 1 3214380.125 10560.59 0.00
Group 54648.125 3 18216.042 59.847 0.00
Time 24413.125 3 8137.708 26.736 0.00

Group*Time 30356.625 9 3372.958 11.082 0.00
Error 4870.000 16 304.375
Total 3328668.000 32

Corrected total 114287.875 31

Group Time Sodium
Group   Pearson Correlation
             Sig. (2-tailed)
             N

1.000
.
16

0.000
1.000
16

-0.144
0.595
16

Time     Pearson Correlation
             Sig. (2-tailed)
             N

0.000
1.000
16

1.000
.
16

0.895*
0.000
16

Sodium Pearson Correlation
             Sig. (2-tailed)
             N

-0.144
0.595
16

0.895*
0.000
16

1
.
16
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1.11 ����������
����V����#�K#
W�����V����c� �U

!"���R� �$%����

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 98819.875 15 6587.992 64.117 0.00
Intercept 3465028.125 1 3465028.125 33722.90 0.00
Group 52545.125 3 17515.0.42 170.463 0.00
Time 21395.125 3 7131.708 69.408 0.00

Group*Time 24879.625 9 2764.403 26.904 0.00
Error 1644.00 16 102.750
Total 3565492.00 32

Corrected total 100463.875 31

Group Time Chloride
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
16

0.000
1.000
16

-0.120
0.657
16

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
16

1.000
.
16

0.918*
0.000
16

Chloride Pearson Correlation
               Sig. (2-tailed)
               N

-0.120
0.657
16

0.918*
0.000
16

1.000
.
16
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��������	
��
�� �. 2 	�����������������������

�������������
 ���
�� 2
2.1 ����������
���
!"��
#��$ 
%�&����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 9.114 5 1.823 6.893 0.001
Within Groups 4.760 18 0.264
Total 13.875 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 9.114 5 1.823 6.893 0.001
Intercept 5333.009 1 5333.009 20165.78 0.000
Salinity 9.004 1 9.004 34.046 0.000
Group 0.06656 2 0.03328 0.126 0.883

Salinity*Group 0.04418 2 0.02209 0.084 0.920
Error 4.760 18 0.264
Total 5346.884 24

Corrected total 13.875 23
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2.2 ����������
���
!"��
#�
���K����L!
����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 863.968 5 172.794 6.960 0.001
Within Groups 446.893 18 24.827
Total 1310.860 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 863.968 5 172.794 6.960 0.001
Intercept 50020.531 1 50020.531 2014.734 0.000
Salinity 858.608 1 858.608 34.583 0.000
Group 3.265 2 1.632 0.066 0.937

Salinity*Group 2.094 2 1.047 0.042 0.959
Error 446.893 18 24.827
Total 51331.392 24

Corrected total 1310.860 23
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2.3 ����������
����#�������M��N���OP�M"��K������$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 0.224 5 0.045 6.332 0.001
Within Groups 0.127 18 0.007
Total 0.351 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 0.224 5 0.04471 6.332 0.001
Intercept 18.904 1 18.904 2677.164 0.000
Salinity 0.220 1 0.220 31.216 0.000
Group 0.001900 2 0.0009500 0.135 0.875

Salinity*Group 0.001233 2 0.0006167 0.087 0.917
Error 0.127 18 0.007061
Total 19.254 24

Corrected total 0.351 23
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2.4 ����������
����#�������� ��&����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 78.833 5 15.767 0.633 0.677
Within Groups 448.500 18 24.917
Total 527.333 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 78.833 5 15.767 0.633 0.677
Intercept 222722.667 1 222722.667 8938.702 0.000
Salinity 1.500 1 1.500 0.060 0.809
Group 48.083 2 24.042 0.965 0.400

Salinity*Group 29.250 2 14.625 0.587 0.566
Error 448.500 18 24.917
Total 223250.000 24

Corrected total 527.333 23



110

2.5 ����������
����#�����������&
�������Q
�
R!�����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 5.598 5 1.120 2.756 0.051
Within Groups 7.312 18 0.406
Total 12.910 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 5.598 5 1.120 2.756 0.051
Intercept 201.087 1 201.087 495.005 0.000
Salinity 5.014 1 5.014 12.343 0.002
Group 0.477 2 0.238 0.587 0.566

Salinity*Group 0.107 2 0.0534 0.131 0.878
Error 7.312 18 0.406
Total 213.996 24

Corrected total 12.910 23
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2.6 ����������
��������S�����
����
����$%����
����&����� 6 �#� ���

Source Sum of squares df Mean square F Sig.
Between Groups 0.001 5 0.000 0.648 0.666
Within Groups 0.004 18 0.000
Total 0.005 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 0.0007833 5 0.0001567 0.648 0.666
Intercept 1.859 1 1.859 7693.517 0.000
Salinity 0.00001667 1 0.00001667 0.069 0.796
Group 0.0004083 2 0.0002042 0.845 0.446

Salinity*Group 0.0003583 2 0.0001792 0.741 0.490
Error 0.004350 18 0.0002417
Total 1.864 24

Corrected total 0.005133 23
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2.7 ����������
��������S��d ��R� �������$%����
�����!&�U
������d� 2 K�K�
� ���
      25 K�K�
�

Source Sum of squares df Mean square F Sig.
Between Groups 1435.164 5 287.033 1.064 0.395
Within Groups 10523.08 39 269.823
Total 11958.24 44

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 1435.164 5 287.033 1.064 0.395
Intercept 227351.824 1 227351.824 842.598 0.000
Salinity 912.502 1 912.502 3.382 0.074
Group 232.722 2 116.361 0.431 0.653

Salinity*Group 286.020 2 143.010 0.530 0.593
Error 10523.080 39 269.823
Total 245310.250 45

Corrected total 11958.244 44
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2.8 ����������
��������S��eP��U

!"���R� ����$%����
�����!&�U
������d� 2 K�K�
�
      ��� 25 K�K�
�

Source Sum of squares df Mean square F Sig.
Between Groups 32.719 5 6.544 0.147 0.980
Within Groups 1514.551 34 44.546
Total 1547.270 39

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 32.719 5 6.544 0.147 0.980
Intercept 13956.447 1 13956.447 313.307 0.000
Salinity 3.863 1 3.863 0.087 0.770
Group 2.894 2 1.447 0.032 0.968

Salinity*Group 29.601 2 14.800 0.332 0.720
Error 1514.551 34 44.546
Total 16263.317 40

Corrected total 1547.270 39
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2.9 ����������
���P����
U

!"���R� ����$%����
�����!&�U
������d� 2 K�K�
� ��� 25
      K�K�
�

Source Sum of squares df Mean square F Sig.
Between Groups 939.796 5 187.959 0.785 0.567
Within Groups 9335.887 39 239.382
Total 10275.68 44

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 939.796 5 187.959 0.785 0.567
Intercept 1265114.749 1 1265114.749 5284.927 0.000
Salinity 119.658 1 119.658 0.500 0.484
Group 479.482 2 239.741 1.002 0.377

Salinity*Group 236.952 2 118.476 0.495 0.613
Error 9335.887 39 239.382
Total 1302297.027 45

Corrected total 10275.683 44
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2.10 ����������
��������S���P�������!����$%����
�����!&�U
������d� 2 K�K�
� ���
        25 K�K�
�

Source Sum of squares df Mean square F Sig.
Between Groups 28982.00 5 5796.400 23.404 0.001
Within Groups 1486.00 6 247.667
Total 30468.00 11

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 28982.000 5 5796.400 23.404 0.001
Intercept 5779632.000 1 5779632.000 23336.33 0.000
Salinity 27840.333 1 27840.333 112.410 0.000
Group 24.50 2 12.25 0.049 0.952

Salinity*Group 1117.167 2 558.583 2.255 0.186
Error 1486.000 6 247.667
Total 5810100.000 12

Corrected total 30468.000 11
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2.11 ����������
��������SPb� �&�U
�$%����
�����!&�U
������d� 2 K�K�
� ��� 25       
        K�K�
�

Source Sum of squares df Mean square F Sig.
Between Groups 9858.750 5 1971.750 35.904 0.000
Within Groups 329.500 6 54.917
Total 10188.25 11

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 9858.750 5 1971.750 35.904 0.000
Intercept 1099890.750 1 1099890.750 20028.36 0.000
Salinity 8374.083 1 8374.083 152.487 0.000
Group 829.500 2 414.750 7.552 0.023

Salinity*Group 655.167 2 327.583 5.965 0.037
Error 329.500 6 54.917
Total 1110079.000 12

Corrected total 10188.250 11
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2.12 ����������
��������SPK�
��b�&�U
�$%����
�����!&�U
������d� 2 K�K�
� ��� 25
        K�K�
�

Source Sum of squares df Mean square F Sig.
Between Groups 3.765 5 0.753 3.940 0.063
Within Groups 1.147 6 0.191
Total 4.912 11

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 3.765 5 0.753 3.940 0.063
Intercept 804.422 1 804.422 4208.144 0.000
Salinity 3.467 1 3.467 18.136 0.005
Group 0.221 2 0.111 0.579 0.589

Salinity*Group 0.07715 2 0.03858 0.202 0.823
Error 1.147 6 0.191
Total 809.334 12

Corrected total 4.912 11
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2.13 ����������
 ����V����#�K#
W���������S��d ��R� �����R������������&
����
        ������d�M�� 2 K�K�
� ��Q
 40 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 13105.20 11 1191.382 3.913 0.000
Within Groups 20701.29 68 304.431
Total 33806.49 79

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 13105.199 11 1191.382 3.913 0.000
Intercept 441454.067 1 441454.067 1450.097 0.000
Salinity 2372.947 2 1186.473 3.897 0.025
Group 5432.421 3 1810.807 5.948 0.001

Salinity*Group 4908.331 6 818.055 2.687 0.021
Error 20701.289 68 304.431
Total 480961.000 80

Corrected total 33806.488 79

Group Time THC
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
80

-0.040
0.724
80

0.154
0.173
80

Time       Pearson Correlation
               Sig. (2-tailed)
               N

-0.040
0.724
80

1.000
.
80

-0.024
0.835
80

THC       Pearson Correlation
               Sig. (2-tailed)
               N

0.154
0.173
80

-0.024
0.835
80

1
.
80
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2.14 ����������
 ����V����#�K#
W���������S��eP��U
�$%������R�������
        �����&
����������d�M�� 2 K�
���Q
 40 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 1650.523 11 150.048 2.437 0.015
Within Groups 3385.947 55 61.563
Total 5036.470 66

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 1650.523 11 150.048 2.437 0.015
Intercept 42948.404 1 42948.404 697.637 0.000
Group 23.063 2 11.532 0.187 0.830
Time 1434.420 3 478.140 7.767 0.000

Group *Time 178.330 6 29.722 0.483 0.818
Error 3385.947 55 61.563
Total 49240.997 67

Corrected total 5036.470 66

Group Time Glucose
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
67

0.026
0.836
67

0.078
0.533
67

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.026
0.836
67

1
.
67

0.442*
0.000
67

Glucose  Pearson Correlation
               Sig. (2-tailed)
               N

0.078
0.533
67

0.442*
0.000
67

1
.
67
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2.15 ����������
 ����V����#�K#
W���������SP����
U
�$%������R�������
        �����&
����������d�M�� 2 K�
���Q
 40 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 70266.49 11 6387.862 27.012 0.000
Within Groups 17972.39 76 236.479
Total 88238.88 87

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 70266.485 11 6387.862 27.012 0.000
Intercept 1286470.583 1 1286470.583 5440.109 0.000
Group 1115.874 2 557.937 2.359 0.101
Time 66622.152 3 22207.384 93.909 0.000

Group *Time 795.219 6 132.537 0.560 0.760
Error 17972.391 76 236.479
Total 1441009.950 88

Corrected total 88238.876 87

Group Time Protein
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
88

-0.003
0.979
88

0.058
0.589
88

Time       Pearson Correlation
               Sig. (2-tailed)
               N

-0.003
0.979
88

1.000
.
88

-0.670*
0.000
88

Protein   Pearson Correlation
               Sig. (2-tailed)
               N

0.058
0.589
88

-0.670
0.000
88

1.000
.
88
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2.16 ����������
 ����V����#�K#
W���������S��d ��R� �������$%������R�������
        �����&
����������d� M�� 25 K�
���Q
 2 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 29859.26 11 2714.478 6.448 0.000
Within Groups 20207.48 48 420.989
Total 50066.73 59

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 29859.255 11 2714.478 6.448 0.000
Intercept 441560.057 1 441560.057 1048.863 0.000
Group 11910.662 2 5955.331 14.146 0.000
Time 10752.542 3 3584.181 8.514 0.000

Group *Time 5518.978 6 919.830 2.185 0.061
Error 20207.478 48 420.989
Total 511895.000 60

Corrected total 50066.733 59

Group Time THC
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
60

-0.025
0.851
60

0.467*
0.000
60

Time       Pearson Correlation
               Sig. (2-tailed)
               N

-0.025
0.851
60

1.000
.
60

0.015
0.909
60

THC       Pearson Correlation
               Sig. (2-tailed)
               N

0.467*
0.000
60

0.015
0.909
60

1.000
.
60
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2.17 ����������
 ����V����#�K#
W� ��������S��eP��U
�$%������R�������
        �����&
����������d�M�� 25 K�
���Q
 2 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 2971.071 11 270.097 5.140 0.000
Within Groups 1996.800 38 52.547
Total 4967.871 49

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 2971.071 11 270.097 5.140 0.000
Intercept 36209.232 1 36209.232 689.078 0.000
Group 650.828 2 325.414 6.193 0.005
Time 1905.010 3 635.003 12.084 0.000

Group *Time 435.323 6 72.554 1.381 0.247
Error 1996.800 38 52.547
Total 40501.918 50

Corrected total 4967.871 49

Group Time Glucose
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
50

-0.005
0.970
50

-0.130
0.368
50

Time       Pearson Correlation
               Sig. (2-tailed)
               N

-0.005
0.970
50

1.000
.
50

0.596*
0.000
50

Glucose  Pearson Correlation
               Sig. (2-tailed)
               N

-0.130
0.368
50

0.596*
0.000
50

1.000
.
50
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 ����V����#�K#
W� ��������SP����
U
�$%������R�������
        �����&
����������d�M�� 25 K�
���Q
 2 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 18957.97 11 1723.452 5.572 0.000
Within Groups 19175.30 62 309.279
Total 38133.27 73

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 18957.970 11 1723.452 5.572 0.000
Intercept 2741414.826 1 2741414.826 8863.890 0.000
Group 2617.711 2 1308.855 4.232 0.019
Time 15371.365 3 5123.788 16.567 0.000

Group *Time 1483.443 6 247.240 0.799 0.574
Error 19175.296 62 309.279
Total 2814230.056 74

Corrected total 38133.266 73

Group Time Protein
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
74

0.010
0.933
74

-0.233*
0.046
74

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.010
0.933
74

1.000
.
74

0.408*
0.000
74

Protein   Pearson Correlation
               Sig. (2-tailed)
               N

-0.233*
0.046
74

0.408*
0.000
74

1.000
.
74
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2.19 ����������
 ����V����#�K#
W� ��������S���P�������!U
�$%������R�������
        �����&
����������d� M�� 2 K�
���Q
 40 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 879557.3 11 79959.758 108.029 0.000
Within Groups 8882.000 12 740.167
Total 888439.3 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 879557.333 11 79959.758 108.029 0.000
Intercept 21942112.667 1 21942112.7 29644.83 0.000
Group 2794.083 2 1397.042 1.887 0.194
Time 856519.000 3 285506.333 385.732 0.000

Group *Time 20244.250 6 3374.042 4.558 0.012
Error 8882.000 12 740.167
Total 22830552.000 24

Corrected total 888439.333 23

Group Time Osmo
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
24

0.000
1.000
24

-0.008
0.969
24

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
24

1.000
.
24

0.915*
0.000
24

Osmo     Pearson Correlation
               Sig. (2-tailed)
               N

-0.008
0.969
24

0.915*
0.00
24

1.000
.
24
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 ����V����#�K#
W� ��������SPK�
��b�&�U
�$%������R�������
        �����&
����������d� M�� 2 K�
���Q
 40 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 7.401 11 0.673 2.741 0.049
Within Groups 2.945 12 0.245
Total 10.346 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 7.041 11 0.673 2.741 0.049
Intercept 1619.998 1 1619.998 6600.786 0.000
Group 1.229 2 0.615 2.504 0.123
Time 3.796 3 1.265 5.156 0.016

Group *Time 2.376 6 0.396 1.613 0.226
Error 2.945 12 0.245
Total 1630.344 24

Corrected total 10.346 23

Group Time Potass
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
24

0.000
1.000
24

-0.040
0.854
24

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
24

1.000
.
24

0.601*
0.002
24

Potass     Pearson Correlation
               Sig. (2-tailed)
               N

-0.040
0.854
24

0.601*
0.002
24

1.000
.
24
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 ����V����#�K#
W� ��������SPb� �&�U
�$%������R�������
        �����&
����������d� M�� 2 K�
���Q
 40 K�K�
� U
��&�����
������V���#


   
Source Sum of squares df Mean square F Sig.

Between Groups 261367.5 11 23760.682 41.999 0.000
Within Groups 6789.000 12 565.750
Total 268156.5 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 261367.500 11 23760.682 41.999 0.000
Intercept 4747261.500 1 4747261.500 8391.094 0.000
Group 1170.250 2 585.125 1.034 0.385
Time 249103.167 3 83034.389 146.769 0.000

Group *Time 11094.083 6 1849.014 3.268 0.038
Error 6789.000 12 565.750
Total 5015418.000 24

Corrected total 268156.500 23

Group Time Sodium
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
24

0.000
1.000
24

-0.057
0.791
24

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
24

1.000
.
24

0.894**
0.000
24

Sodium   Pearson Correlation
               Sig. (2-tailed)
               N

-0.057
0.791
24

0.894**
0.000
24

1.000
.
24
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2.22 ����������
 ����V����#�K#
W� ��������S���P�������!U
�$%������R�������
        �����&
����������d� M�� 25 K�
���Q
 2 K�K�
� U
��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 139979.8 11 12725.439 50.431 0.000
Within Groups 3028.000 12 252.333
Total 143007.8 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 139979.833 11 12725.439 50.431 0.000
Intercept 9223120.167 1 9223120.167 36551.33 0.000
Group 215.583 2 107.792 0.427 0.662
Time 137516.500 3 45838.833 181.660 0.000

Group *Time 2247.750 6 374.625 1.485 0.263
Error 3028.000 12 252.333
Total 9366128.000 24

Corrected total 143007.833 23

Group Time Osmo
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
24

0.000
1.000
24

-0.038
0.859
24

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
24

1.000
.
24

-0.931*
0.000
24

Osmo     Pearson Correlation
               Sig. (2-tailed)
               N

-0.038
0.859
24

-0.931*
0.000
24

1.000
.
24
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W���������SPK�
��b�&�U
�$%������R�������
        �����&
����������d� M�� 25 K�
���Q
 2 K�K�
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��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 63.340 11 5.758 9.036 0.000
Within Groups 7.647 12 0.637
Total 70.987 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 63.340 11 5.758 9.036 0.000
Intercept 871.095 1 871.095 1366.950 0.000
Group 0.764 2 0.382 0.599 0.565
Time 59.063 3 19.688 30.895 0.000

Group *Time 3.513 6 0.586 0.919 0.514
Error 7.647 12 0.637
Total 942.082 24

Corrected total 70.987 23

Group Time Potass
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
24

0.000
1.000
24

0.060
0.780
24

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
24

1.000
.
24

-0.766*
0.000
24

Potass     Pearson Correlation
               Sig. (2-tailed)
               N

0.060
0.780
24

-0.766*
0.000
24

1.000
.
24
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 ����V����#�K#
W� ��������SPb� �&�U
�$%������R�������
        �����&
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���Q
 2 K�K�
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��&�����
������V���#


Source Sum of squares df Mean square F Sig.
Between Groups 35644.50 11 3240.409 70.700 0.000
Within Groups 550.000 12 45.833
Total 36194.50 23

Source Type III Sum of
squares

df Mean square F Sig.

Corrected model 35644.500 11 3240.409 70.700 0.000
Intercept 1707733.500 1 1707733.500 37259.64 0.000
Group 117.250 2 58.625 1.279 0.314
Time 34028.167 3 11342.722 247.478 0.000

Group *Time 1499.083 6 249.847 5.451 0.006
Error 550.000 12 45.833
Total 1743928.000 24

Corrected total 36194.500 23

Group Time Sodium
Group     Pearson Correlation
               Sig. (2-tailed)
               N

1.000
.
24

0.000
1.000
24

0.057
0.793
24

Time       Pearson Correlation
               Sig. (2-tailed)
               N

0.000
1.000
24

1.000
.
24

-0.849**
0.000
24

Sodium   Pearson Correlation
               Sig. (2-tailed)
               N

0.057
0.793
24

-0.849**
0.000
24

1.000
.
24




