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Abstract 
This experiment was carried out to evaluate 

the effects of formaldehyde and blood treatments 
of soyabean meal on the degradation 
characteristics of dry matter (DM), organic matter 
(OM) and crude protein (CP) in rumen. Soyabean 
meal treated with 0.8 g formaldehyde/100 g CP; 
0.5, 0.75, 1.5 and 2.0 l whole blood/kg DM. Three 
adult rumen fistulated merino rams were used in 
this study. Samples were incubated in the rumen 
for 2, 4, 8, 16, 24 and 48h. Rumen degradability 
characteristics and values of DM, OM and CP of 
soyabean meal samples were determined. 
Maximum potential degradability values of 
protein in rumen was not affected by 
formaldehyde treatment but was decreased by 
2.18 -10.31% by blood treatment. Formaldehyde 
treatment at the level of 0.8 g /100 g CP and blood 
treatment at the levels of 0.5 , 1.5 and 2.0 l/kg DM 
increased the degradation rate constant of 
soyabean meal in rumen. Effective degradability 
value of soyabean meal protein in rumen at k = 

0.05/h was found to be 50.5% . This value 
reduced to 32.9% with formaldehyde treatment 
but increased to 54.7 - 57.9% with blood 
treatments. As a conclusion, the formaldehyde 
treatment of soyabean meal could be effective in 
ruminants but blood treatment was not effective 
for protection from rumen fermentation. 
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DM = Dry matter 
CF = Crude fiber 
OM = Organic matter 
EE = Ether extract 
CP = Crude protein 

NFE = Nitrogen free extractive 
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�����:����� ������ ����! ������  �����"
 ��� �
� � #� $�&���! '*+� �
�'�,-� ����! .  

Pc. % ;��#�5�0	 <���  

0.08/h 0.05/h 0.02/h 

 ����

 ���%  

a+b 
%  

c 
f/h  

B 
%  

a 
%  48 24 2 

 '/6=

��9:�  
'0	6> 
�� �����  

                        �
� *+�  

48.3 56.2 71.0 2.75 91.10 0.0481 68.48 22.62 84.90 67.85 26.06 25.70 ? . A  

33.1 38.6 53.6 1.61 97.43 0.0148 76.19 21.24 59.78 45.31 22.63 20.90 ? . AB/DE  

51.8 58.0 70.1 1.17 87.47 0.0436 55.17 32.30 80.36 69.46 37.44 35.40 ? . AF/DG  

52.6 59.1 71.1 3.02 87.57 0.0480 55.89 31.68 80.87 73.73 38.74 37.85 ? . AHF/DG  

52.8 58.6 71.0 0.79 92.29 0.0318 55.20 37.09 80.53 65.63 40.41 37.60 ? . AF/�G  

54.8 59.7 70.8 0.18 91.77 0.0272 49.58 42.19 78.35 65.96 44.63 40.82 ? . AIG  

            ��� �
�  

46.8 54.9 70.3 2.64 91.68 0.0462 70.84 20.84 84.50 66.70 24.43 25.00 ? . A  

30.8 36.6 52.4 1.44 100.00 0.0143 81.56 18.44 59.19 43.36 20.72 20.40 ? . AB/DE  

50.9 57.3 70.2 1.14 89.62 0.0395 57.91 31.71 80.60 68.57 36.80 35.54 ? . AF/DG  

51.6 57.9 69.2 3.40 83.80 0.0538 53.80 30.00 78.36 73.35 37.63 37.04 ? . AHF/DG  

52.1 58.1 71.0 0.52 93.45 0.0309 57.29 36.16 80.60 65.55 39.53 37.40 ? . AF/�G  

54.2 59.3 70.9 0.38 93.54 0.0259 52.05 41.19 78.52 65.70 43.91 40.49 ? . AIG  

            $�&���! #�  

41.3 50.5 68.0 2.68 92.03 0.0469 80.45 11.58 83.66 65.46 16.99 18.11 ? . A  

26.8 32.9 49.2 2.99 93.97 0.0160 80.62 13.35 56.41 40.85 13.80 14.28 ? . AB/DE  

48.5 54.7 67.1 1.12 85.89 0.0396 55.92 29.97 77.19 65.73 34.85 33.68 ? . AF/DG  

50.3 56.8 68.3 2.30 82.54 0.0577 55.51 27.03 78.32 71.52 32.89 34.72 ? . AHF/DG  

51.8 57.4 69.4 1.07 90.02 0.0319 53.53 36.49 78.77 63.87 39.18 36.69 ? . AF/�G  

53.5 57.9 68.3 1.06 89.24 0.0245 46.70 42.54 74.93 63.37 43.78 40.09 ? . AIG  

? .  A =�0�� �!�1  

? . A . E =1��,�-� ."/ �# �� K�1"& �0�� �-�!�  

? .A . G = *�+ �# �� K�1"& �0�� �-�!�1 
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          A�H /"45
�! 
 ��@ ���� BF*H ���� 0��25 &MQ1
 ����! �� 0MLN# �� ���' 0��2)3GR O"5��� &8�' 

KS/RG %  BCS/RG %  
EE/R= %        A���� /�� 0� 0��5 �� ���
��         � 0MLN# �� ���' 0��2)3 03 &+% ���5   ����� ���"� 0

&'� �(# 0��25 ��X�.  
          �� 0��2)3 A�H /"45
�! 
 F*H ���� 0��25 ���"�

  /*"��N)��<            �(�@ &'(� ���"� �� 0MLN# �� &8�' 
      /"VV�� �� �J�� �H�� `'�5)<SBDUBK (/"?�!    &'� �5 .

�� ��1 /�  ��1 �� ~� V�5 ~"  c�    ���'
� 
 ��L,)=U (    �� 0wD< 
  �' 0��2)w 01�L1� ��w ���+�'� �  (1��� � , 1��-L$�����  .

     0��25 &MQ1 ���� �� c"V�5 ~���1      ��@ ���� BF*H ���� 
            /"VV�� �� �J�� �H�� 0,\�b ~���1 �� A�H /"45
�! 


)<RBD<BDSBD (    ����8�' ����! ��<G   
 GR /"?�!    &'� �5 .
     �� v,�-� 6��)� �� ����� ���5
�+5      ���1 �� �#�1 (1��5

     �,8 
 0��2)3 v,�-� ��
@�	  ��      ���� ���"� x��-
(#�� �(# f�L8�.  

 01�L1 ��           B��H v,�-� ����V� �� �(# O"3�5 ��$
          /"45
�! 
 ��@ ���� BF*H ���� ��*�Q# �	�b ���"�

  A�H=CD<D %         ���� 0��25 &MQ1 �5 ��� �(# OM' 
 ���
BF*H           �� A�H /"45
�! 
 ��@ ���� <     �� f
� &8�' 

    ���"� 0� 0MLN#G=DCU %  ()3 �("! ����	� .  0��2)3 01�L1
      ("?(�@ A�	 �� �(# O"3�5100 grcp /gr R/S  ��X� 

         /"45
�! 
 ��@ ���� BF*H ���� ��*�Q# �	�b �$�3
  ���"� 0� A�HDRg<D %��� �(# .   Z-*� O"5�5 /"L��

     �@ ���� BF*H ���� 03 (#       �(# 0��25 A�H /"45
�! 
 �
      ����8�' �� 0MLN# ��<GB<   
 GR    �(# �$�3 ��X� 

&'�.  
  A�H /"45
�! 
 ��@ ���� BF*H ���� ��(V�

7�'      01�L1 x��H �� 0MLN# �� �o���    ($�# ��$
 O"5���E</<< % BRG/<S % 
CR/DD %��� .��b ��" 0�

��1�     ��1 �� 0,\�b ~�  H�� ~�       ���� &$�M# ��VV�� �� 
)DB=GB=U ( ��1 ��� H�� ~� � �    &'� I
�+�� ��VV�� �� �J
)GBEB<DB=S .(         0N"��b �� 03 (# Z-*� c"V�5 /�� ��

           �� 0��2)3 ��@ ���� 
 F*H ���� 7�' 0��25 ��(V�

  01�L1 �� 0MLN#        �(# �$�3 ��X� �("?(�@ A�	 ��$
    01�L1 �� ��� B&'�              ��X� ��H �� �(# O"3�5 ��$
   &'� �(# ����	� .     �' 0��25 ��(V�     A�H /"45
�! 7

    01�L1 �� 0MLN# �� 0��2)3        ("?(�@ A�	 �� �(# O"3�5 ��$
   ���"� 0�DC %  01�L1 �� 
            0� ��H �� �(# O"3�5 ��$

 ���"�D==g<EU %&'� �(# ����	� ��X�.  
           0��2)3 A�H /"45
�! 
 ��@ ���� BF*H ���� ���"�
            �
�L� �@ 0��25 
 �(*1 0��25 0MLN# �� B03 �?���'

� I��\ ����� ��"% . O"5���GR/ER % BRG/US % 

GC/RS %(# .            �� �H�� 0,\�b ~���1 �� 0,\�b 02"�1

 0��*5 /"VV��)=UBD ( /"VV�� �� �H�� ~���1 �� 

)<DBEBG (&'� I
�+��.  

 01�L1 ��             ��(V� �� B("?(�@ A�	 �� �(# O"3�5 ��$
       0��25 7����"� y�M��V5 ��@ ���� 
 F*H ����)  �
�L�

  1�# 0��25 �����( ( �� ��
�	�          �@ A�H /"45
�! 
 ��#
     &	�J1 ���� �"9:5 &�5 ���)8 t"�� .   &'� ���b �� /��

  01�L1 �� 03          ���� �Nj��� 02"�1 ��H �� �(# O"3�5 ��$
 �
(b 
<C/DRgKC/GD %  ���� ����! 0��25 ��(V�

 (# �($�*� A�H /"45
�! 
 ��@ ���� BF*H .   02"�1 /��
         � �� �H�� `'�5 0,\�b ~���1 ��   ��VV�)=EB=CB<D (

���� �1��-L$.  
�" �w�� ���� Q1��! �L" �25 7�  �! 0���) a+b( ,  ����

           5��� ���' 0��2)3 A�H /"45
�! 
 ��@ ���� BF*H " O
DS/KD % ,ER/KD % ,S=/K< %  � 0w (#� ��1 /�    ��1 �� ~� ~

   `'�5 0,\�b�      ���'
� 
 ��L,)=U ( M#"  &'� 0 .  /��
�V� �� 02"�1�VV�� �� �H�� ~���1 �� 0Q ��)D, =G (

�!"�/    ��1 �� 
 ���� �5� 
 ���+1��'� ~�����L$) =S (  �5k��
&'�.  

 � ��� V�5 /"  ��b �� c"  w�5 �� 0�"  �' 0��2)w O�   �� �
 ?(�@ A�	"( ,�"�w�� ���� Q1��! �L"�25 7 � �! 0���  ���� 

   0ML�# �� ��@ ���� 
 F*HKC/E % �(# ��
�	� ,� " ���
"a+b " A�H /"45
�! , 9�5 &�5"  �J1 ���� � &'� 0�	 .� " ���
"a+b " �' 0��2)w� w�5 �"   ��V� �� �(# O�     ��H v,�-� �

   ���(1� 0�DR/<g=D/DS %  (# �$�w ��X� .�"   ���'
� 
 � 
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)<D ( ���@ ���*�     �' 0��2)w ���� �� 0w �    ��,w 0��2)w 
 �
  ?(�@ A�	 ��"       (1��� ���� A�21� ��H 
 ( ,    0w (1��L1 I�M9�

�w��� Q1��! �L" �25 7� �! 0���   /"45
�!      0ML�# �� A�H
&'� �(# �$�w ��X�.  
  �25 &��9 &8�' �  �! 0���       0��2)w ($�# 01�L1 

�'�  � �� �� V�5 /"c ,&8�'/SGEK/S    � 0w ���  � �1 /"  02
 ��1 ��� H�� ~�  ��VV�� �� )=UB=GB<DBD (     �� 
 0�#�� 0��*5

��1� H�� ~� � �    ��VV�� �� �J)<RBEBG ( &'� I
�+�� . ��
�� V�5 /"     �' 0��2)w ��% &8�' ZH�# c�    0ML�# �� �

k = 0.02/h   /"45
�! 
 ��@ ���� BF*H ���� ���� �� B 
 5��� A�H "  OSS/UD , =S/US   
 SS/ER %   (# Z-*� .

��   ��b �� A���� /"  ��1 �� 0��  H�� ~�     ��VV�� �� )=UB=G (
 ���� 0��*5 ,��1 ���H�� ~�� �  ��VV�� �� �J

)=SB<<BD<BDSBRBD (�!"�&'� ��).  
��5
�+5�   ��1 �� ����� � )� ~    � v,�-� 6���  (1��5

#�1�  �� »��� I
�+5"01�L1 /�$�0��2)w v,�-�  ,  I
�+5
    �$ }
� 
 ���� �� , �$ ^z�H�� #�1 �  A�� �� �$�   ���� 

���@�0�	�% ���� � ,%����01�L1 I��� �$� ���� 
0�	�%���� ���+�'� ,)�5 �� ����� I
�+5"��$� 

w�5"  �$ 01�L1 I�M� 0��2)w  ,� "      ����� ���1�Q)w ��� ��
�"A�� ��45
�! 
 �$"� �� ����� A�H /"����� �� «

(#��)=SBDEBDGBUBC    .(  
  

           ���L# f
(� �� |�()� 0,\�b ~���1 0� 0��5 ��< 
          0��2)3 O"3�5 I��\ �� 03 (# �("'� 02"�1 /�� 0�

  �{' �� ("?(�@ A�	 �� ���'100 gr Cp /gr R/S   ���� 
           �� ��9]� 
 O'�)� }
� �())3 ���-*1 ������  
 ��

       ���"� 0� ��H �� ���' 0��2)3 O"3�5     ��$C/S   B UC/S  B 
C/D
<          �� &d	��� &",��� BF*H ���� A�%�,"3 �� ��"� 

���(1 �� �())3 ���-*1 0MLN# �"L-5 7��V�.  
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