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�Hก'�0(!��ก����2� ����I�J�$(��
�ก#$2�&��	�����$��
%���)� &����(	�	ก#(�#�%��
���
K����.��� �����$2��#(�J�	����LI����ก(2&����ก�� �I���� 16 
�� # %�&JN� 4 ก(�%�O(� 4 
�� #
%(�ก(�%�
P)2�� ��$��0��� �I�J�$(��
�ก#$2�*�Q#
ก
%��ก�� �R� 0 (ก(�%��� ���), 1, 2 #(� 3 ก	.(ก���/
��/��� &JN�
&�(� 4 &)R�� &กW 
����%��&(R�)��&)R��*�Q 0, 1, 2, 3 #(� 4 &�RQ��	&����$���)� &����(	�	ก#(�#�%��
� �R� 
aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, blood urea 
nitrogen, creatinine, cholesterol, triglyceride, total protein, albumin, uric acid, calcium, 
magnesium, sodium #(� phosphorus .)�P�%� ����#
ก
%��!���%�&�(�Q�!����)� &����(	�	ก#(�#�%
��
���$�%��ก(�%��� ���#(�ก(�%�*�QP)2�� � ����I�J�$(��#$2� (p>0.05) ��%��P�กW
��� �%���)� &��PK�� 
aspartate aminotransferase *�กก(�%����%�&�(�Q�()(�
(�)ก��*)(�� (p<0.05) 0(ก���Hก'����L���L*I�
�$2*�� �%�ก����2� ����I�J�$(��
�ก#$2���)�  1-3 ก	.(ก���/
��/���&��	�&�RQ�&�	Q�.J�
������$��.��� 
P�%��0(ก��* 
%���)� &����(	�	ก#(�#�%��
���.���  
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� ����I�J�$(��#$2� (cassava hay) &JN�#$(%���
��)	 *�Q��.J�
���1��H� 32.2% (Wanapat et al.,1997) 
��������2*)#*���
��)	 ��	)�RQ�P)2 &�%� � ก���	� !2��.�) &JN�
2� &�RQ�&JN���$��&��	��$2ก� .��� #(�
���&JN�#$(%�#�%��
�*�Q�I�&JN�
%�ก��&��	b&
	 .
 &�%� #�(&K��� #�ก��&K��� f��f����#(�.K&)��� ����H�
��ก�)���	.�*�Q�I�&JN� &�%� P(K�� &�*P�.���� *�.���� (Ravindran, 1992) #
%ก����2� ����I�J�$(��#$2����
��!2��I�ก�) &�RQ����กP�%������()���PK��.��	�	�ก(1.�PK)� (cyanogenic glucosides) P)2*�L�$�) ��ก
������!�� Wanapat et al. (1997) � �%�ก��
�ก#$2�������()PK��P�)�(�&$(R�&���� 0.38 �	((	ก���
&J���&KW�
� KHQ�&JN���)� *�QJ(�)"�� ��%��P�กW
��&�RQ�PK��P�)�&!2��1%��  �%����$������! ��ก��&J(�Q��
�$2��1%���1J!��P�.�PK��&�* (thiocyanate : SCN-) �$2������&JN��	'�2��(� (��k���
��, 2547) Jl	ก	�	��
��L&ก	)!HL���*�ก�%��!���%��ก�� .)�&����*�Q
%��P*���)� PK��P�)��������� ��L�ก��)1)KH�!��P�.�)�� 
KHQ�&JN��%��J��ก� !��P*��กK	�*�Q��2����ก
%��P*���)�P)2 (��k���
��, 2547) *I��$2&ก	)"���.����$��
��ก (goiter) 
� �%���1ก*I�(�� &ก	)"���.��& �$���P)2*�L�����#(���
�� *I��$2&ก	)����&�RQ��!��
��  J����* (neuropathies) ����H�����%�0(�$2��)� !��#�ก��&K���#(���)�(!��#�(&K���#(�
f��f���� *�Q�� ���.)�m���.��#�(K�.*�	�0	)Jก
	 ����0(�$2��)� #�(&K�����&(R�)�1�#(�f��f����

QI� (���	�, 2524 #(� ��k���
��, 2547) ��ก������!�� Kamalu (1995) � �%�(	�����	� (linamarin) KHQ�
&JN�&��PK��*�Q� P)2��*�ก�%��!������I�J�$(�� ��0(�� ��L�ก��$(�Q� Na+, K+ ATPase *I��$2��)�(!�� 
�	&(Wก.
�P(*�"����&K((�0	)Jก
	#(�*I��$2&ก	) lipid peroxidation *�Q&JN���&$
�!��&�RQ�$�2�&K(#
กP)2 

��ก��ก��L Tulsawani et al. (2005) #(� Okolie and Osagie (1999) �������%� ��)� 
&��PK����
� !��$�1#(�ก��
%��*)(���1�!HL�$(����กP)2�� PK��P�)� 7.0 �ก./��.
�� 1 กก./��� ��� 21 
��� #(� 400 �ก./��. 
�� 1 กก./��� ��� 2 ��J)�$� 
��(I�)�  #(���กก��������!�� Okolie and 
Iroanya (2003) #(� Soto-Blanco et al. (2005) � �%���)�  blood urea nitrogen, creatinine #(� 
cholesterol ��K����!��ก��
%��#(�#��*)(��*�QP)2�� ���PK��P�)� 702 �ก./��.
�� 1 กก./��� ��� 40 
��J)�$�#(�*�Q 3.0 �ก./��.
�� 1 กก./��� ��� 143 ��� �1�ก�%�ก(�%��� ��� 
��(I�)�  Soto-Blanco et al. 
(2001) � �%�#��*�QP)2�� PK��P�)�����)�  3.0 �ก./��.
�� 1 กก./��� ��� 153 ��� ��0(*I��$2�LI�$��ก
��
()(� &ก	)"���.($	
���&�RQ����ก&�W)&(R�)#)�0	)Jก
	 KHQ���ก������)��ก(%�� *I��$2*�� �H�0(!��
PK��P�)�*�Q��
%���  ก��*I����!��
�  P
 #(�! ��ก��&�*
�. (	KH�
%��O ����H�������)�(!��#�%
��
� &�RQ�P)2�� &JN�&�(����  

ก���Hก'����L���L�H�&JN�ก���Hก'�0(!��ก����2� ����I�J�$(��#$2�&JN���$��&��	�
%���)� &���
�(	�	ก#(�#�%��
���K����.��� &�RQ�&JN�#��*����ก���I�� ����I�J�$(��#$2�PJ��2&JN���$��&��	�$�R���2
*)#*�#$(%�.J�
����	)�RQ�P)2 
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���ก�$%���&���ก�� 

���&%"����  

#�%.�*)(����กf��������ก���%�&��	�ก	�ก��.���#$%�J��&*�P*� �.��ก&$(Wก �. ��� ��� ��
�����$2�� 3 &)R��$(���(�) J�	���ก���$2�LI��� �LI�$��ก&�(�Q� 450 กก. #(������ก(2&����ก�� �I���� 
16 
�� # %�&JN� 4 ก(�%�O (� 4 
�� .)�#�%.�#
%(�ก(�%���P)2�� ��$��!2�
��J�	�������
2��ก��*��
."���!��#�%.�*�Q#���I�.)� NRC (1988) #(�P)2�� $b2�$��ก���(�J����� 25 กก. #�%.�#
%(�ก(�%���
P)2�� ��$��*)(�� 4 �1
� .)�ก(�%��� ���P)2�� ��$���1
�*�Q 1 �R���$��!2�#(�$b2�$��กP�%0��� ���
�I�J�$(��#$2� ก(�%�*�Q 2, 3, #(� 4 P)2�� ��$��!2�#(�$b2�$��ก0��� ����I�J�$(��#$2� 1, 2 #(� 3 กก./

��/��� 
��(I�)�  ��$��!2���ก(�%�*�Q 2, 3, #(� 4 ��ก��J�� �1
��$2P)2."����ก(2&����ก� ก(�%��� ���#(�
#�%.�*�ก
��ก	���$��*�QP)2�� $�)*�ก���  

ก������#
	�
��������������� 

&กW � ����I�J�$(��.)�&)W)�%����)!��
2�����I�J�$(������ 3 &)R�� �1���ก�RL�)	�J����� 10 
&K�
	&�
� 
�ก#))J����� 2-3 ��� �I���$�Q�&JN�*%����L�O P�%
QI�ก�%� 2 �	L� #(�������&กW P)2��ก*�กO 2 
&)R�� KHQ�� ����I�J�$(��#$2�*�Q#�%.�ก	���$�%��ก��*)(�� ����ก#$(%�&)���ก�� ��ก����%��	&����$�
J�	���PK��P�)�*�ก 1 &)R�� � �%����%�&�(�Q� 112.29 �ก./กก. �%����$��!2�#(�$b2�$��ก*�Q��%�
���P�%
� PK��P�)� &�RQ��	)&JN�J�	���PK��P�)�*�Q.�P)2�� ��กก��ก	�� ����I�J�$(�� 0, 1, 2 #(� 3 กก./��� ��
�%� 0, 112.29, 224.58, 336.87 �ก./กก. 
��(I�)�  (����������#(����, 2549) 

ก������#
��&�#�������
 

&���&(R�)#�%.�*�ก
��ก%��#(���$�%��ก��*)(��&)R��*�Q 1, 2, 3 #(� 4 
��(�J����� 10 
�	((	(	
� Jxy�#�กK����)2��&��RQ�� centrifuge *�Q����&�W� 2,000 �� 
%���*���� 5 ��*� �I��%������*I�
ก���	&����$��%�&����(	�	ก"���� 48 ��Q�.�� �%��K����*�Q&$(R�&กW P�2*�Q���$"1�	 -20 0C &�RQ�*I�ก���	&����$�
�%�#�%��
�
%�PJ  

ก��&�������%�����
������ก���������� 

�	&����$��%� aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline 
phosphatase (ALP) #(� creatinine )2���LI����I�&�W��1J��Q$2� TECO diagnostics (USA) #(2�
�����)
$�J�	���)2��&��RQ�� spectrophotometer (Beckman, USA) 

�	&����$��%� blood urea nitrogen (BUN), albumin, uric acid, cholesterol, triglyceride )2��
�LI����I�&�W��1J��Q$2� CPT diagnostics (Spain) #(2�
�����)$�J�	���)2��&��RQ�� spectrophotometer 
(Beckman, USA)  �%���%� total protein 
�����))2�� hand refractometer (ATAGO, Japan) 
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�	&����$��%� calcium #(� magnesium .)��	��ก��
ก
�ก��.J�
��K����)2�� trichloroacetic 
acid #(� strontium chloride �I��%����PJ��)J�	���)2��&��RQ�� atomic absorption spectrophotometer 
(Shimadzu, Japan)  

�	&����$��%� sodium .)�ก��&�R����K����)2���LI� #(2��I�PJ��)J�	���)2��&��RQ�� atomic absorption 
spectrophotometer (Shimadzu, Japan)  

�	&����$��%� phosphorus )2���	�� colorimetric method 
���	��!�� Taussky et al. (1952) #(���)
J�	���)2��&��RQ�� spectrophotometer (Beckman, USA)  

ก��&�������%���
'� 

�I�0(���	&����$��%�*����	
	 &�RQ�&J��� &*�� ����#
ก
%��!���%�&�(�Q���$�%��ก(�%��� ���#(�
ก(�%�P)2�� ��$��!2�&��	�� ����I�J�$(��#$2�*�Q��)� 
%��O #(�&J��� &*�� ����#
ก
%��ก%��#(�
��$�%��ก��*)(��)2����	
	 One Way ANOVA (post hoc comparison) #(�&J��� &*�� ����1%
���	��
!�� Scheffle multiple comparison test )2��.J�#ก�� SPSS for windows version 14.0  

 
�� 

 

0(ก���	&����$��%�&����(	�	ก��K����#�%.�ก(�%��� ���#(�ก(�%�*�QP)2�� � ����I�J�$(��#$2�*�Q 1, 2 
#(� 3 กก./
��/��� � �%���)� &��PK�� AST, ALT, ALP, BUN, creatinine, cholesterol, total protein, 
albumin, #(� uric acid !��ก(�%�*�QP)2�� � ����I�J�$(��#$2�*�Q��)� 
%��O ���%�&�(�Q�P�%#
ก
%����กก(�%�
�� ��� (p>0.05) �ก&�2���)�  BUN ��&)R��*�Q 3 !��ก(�%�*�QP)2�� � ����I�J�$(��#$2� 3 กก./
��/��� ��
�%�&�(�Q�#
ก
%����กก(�%��� ��� (p<0.05) 0()��
����*�Q 1  

&�RQ�&J��� &*�� ����#
ก
%��ก%��#(���$�%��ก��*)(��&)R��*�Q 1, 2, 3 #(� 4 !��#
%(�ก(�%� 
� �%���)� &��PK�� AST *�กก(�%����%�&�(�Q�()(� (p<0.05) ��)� &��PK�� ALT ��&)R��*�Q 4 !��ก(�%�*�Q
P)2�� � ����I�J�$(��#$2� 3 กก./
��/��� ���%�&�(�Q�#
ก
%����กก%��ก��*)(�� (p<0.05) ��)�  BUN ��
&)R��*�Q 4 !��ก(�%��� ������%�&�(�Q�#
ก
%����กก%��ก��*)(�� (p<0.05) ��)�  creatinine ��&)R��*�Q 4 
!��ก(�%�*�QP)2�� � ����I�J�$(��#$2� 2 #(� 3 กก./
��/��� ���%�&�(�Q�#
ก
%����กก%��ก��*)(�� (p<0.05) 
��)�  albumin, cholesterol, triglyceride, total protein #(� uric acid &)R��*�Q 4 !��*�กก(�%����%�&�(�Q�
P�%#
ก
%����กก%��ก��*)(��  

0(ก���	&����$���)�  calcium, magnesium, sodium #(� phosphorus � �%��%�&�(�Q�!��ก(�%�*�Q
P)2�� � ����I�J�$(��#$2�*�Q��)� 
%��O ���%�&�(�Q�P�%#
ก
%����กก(�%��� ��� (p>0.05) #(�&�RQ�&J��� &*�� 
����#
ก
%����$�%��ก��*)(��&)R��*�Q 1, 2, 3 #(� 4 ��#
%(�ก(�%� � �%���)�  calcium ��&)R��*�Q 1 #(� 2 
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!��ก(�%��� ���#(�ก(�%�P)2�� � ����I�J�$(��#$2� 2 #(� 3 กก./
��/��� ���%�&�(�Q�#
ก
%��ก�� �%����ก(�%�*�Q
P)2�� � ����I�J�$(��#$2� 1 #(� 4 กก./
��/��� ���%�&�(�Q�P�%#
ก
%��ก����$�%��ก��*)(�� ��)�  magnesium, 
sodium #(� phosphorus *�กก(�%����%�&�(�Q���$�%��ก��*)(��P�%#
ก
%��ก�� (p>0.05) 0()��
����*�Q 2 
 
�����"�( 1  �%�&�(�Q�!����)� &����(	�	ก��K����#�%.�ก%��#(�$(��P)2�� ��$��!2�&��	�� ����I�J�$(��#$2� 

*�Q ��)�  0, 1, 2 #(� 3 ก	.(ก���/
��/��� &JN�&�(� 4 &)R�� 
cassava hay (kg/head/day) 

 month control (n=4) 
1.0 (n=4) 2.0 (n=4) 3.0 (n=4) 

Aspartate aminotransferase (AST)  0 53.3±16.9a, 39.1±13.2a 48.0±9.7a,c 49.0±4.8a 

U/L 1st 43.8±14.7a,c 39.8±5.2a 44.8±13.5a,c 46.1±3.1a 

 2nd 37.1±6.0a,c 37.7±3.6a 36.4±4.8a,c,d 36.2±4.3b 
 3rd 24.2±8.2b,c 24.2±8.2a,b 32.9±3.5a,c,d 34.9±3.5b 
 4th 18.6±3.1b,c 17.3±2.0b 18.9±1.0b,d 17.4±1.6c 
Alanine aminotransferase (ALT) 0 15.6±3.1 13.6±1.4 14.4±2.0 18.0±2.4a 
(U/L) 1st 13.2±2.4 13.2±1.4 11.4±2.3 15.0±1.2a,b 
 2nd 13.8±3.4 10.7±3.3 10.6±2.8 11.9±3.1a,b 
 3rd 10.8±1.9 8.8±2.6 9.7±1.6 11.0±2.7a,b 
 4th 14.3±2.5 14.2±4.8 11.2±1.8 9.0±4.7b 
Alkaline phosphatase (ALP) 0 19.2±6.4 17.4±5.5 19.5±5.57 20.2±10.5 
(U/L) 1st 16.7±3.2 22.8±9.3 13.8±2.9 15.2±6.5 

 2nd 17.9±9.2 19.0±9.1 15.6±5.4 18.3±11.1 

 3rd 22.6±5.4 30.5±12.3 24.6±5.6 25.6±15.4 

 4th 17.4±4.1 25.7±14.4 18.1±5.5 20.3±13.8 
Blood urea nitrogen (BUN) 0 12.9±2.1a 15.4±0.7a,b,c,d 16.0±2.1 17.6±0.9a 

(mg/dL) 1st 13.1±1.0a 14.7±2.6a,b,c 11.5±2.3 10.9±1.1b 

 2nd 12.2±3.1a 11.3±2.8a,b,c, 7.6±0.7 9.6±3.3b 

 3rd 14.6±2.8a 16.7±3.8a,c,d 11.4±3.4 8.8±0.6b 

 4th 21.4±2.4b 21.8±2.2d 18.7±0.2 18.1±0.9a 

Creatinine  0 1.3±0.3 1.2±0.1a,b,c,d 1.2±0.1a 1.3±0.1a,d 

(mg/dL) 1st 1.0±0.3 1.0±0.2a,d 1.0±0.1a,c 1.1±0.1a,c,d 

 2nd 1.0±0.2 1.0±0.1a,b,d 1.1±0.1a,c 1.0±0.1b,c 

 3rd 1.4±0.2 1.6±0.3c 1.3±0.2a,c 1.3±0.1a,d 

 4th 0.9±0.1 1.0±0.1b,c 1.0±0.1b,c 0.8±0.1b 
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�����"�( 1 (
%�)  
cassava hay (kg/head/day) 

 month control (n=4) 
1.0 (n=4) 2.0 (n=4) 3.0 (n=4) 

Cholesterol  0 119.5±29.1a,c 95.2 ±18.7a,b 125.3±29.4a,b 119.5±16.0 
(mg/dL) 1st 190.2±44.4a,b 150.8±26.7a,b 125.4±25.2a,b 148.4±7.8 
 2nd 176.8±30.4a,b 141.9±4.1a,b 129.4±33.7a,b 121.6±25.6 
 3rd 195.8±30.2b 162.8±37.7a 153.9±33.3a 155.6±38.6 
 4th 94.0±9.9c 82.0±20.2b 82.4±16.9b 94.0±26.2 
Triglyceride   0 24.4±3.9 27.1±2.9a,b 29.1±2.9a 21.2±1.4a,c,d 

(mg/dL) 1st 18.4±6.2 18.2±4.5a 13.7±2.3b,c 13.9±1.5b 

 2nd 21.3±10.0 20.3±4.3a,b 17.3±2.1c,d 16.7±1.4b,d 

 3rd 23.6±5.2 25.2±6.7a,b 20.1±3.8d 19.1±1.9a,b,c,d 

 4th 28.5 ±7.2 26.0±3.8b 28.4±4.2a,d 24.6±4.2a,c 
Total protein   0 6.3±0.9a 6.3±1.0 7.5±2.3 7.4±0.5 

(g/dL) 1st 7.7±0.2b 7.8±1.3 8.3±1.3 7.9±0.3 
 2nd 7.4±0.3a 7.7±1.5 7.7±1.4 8.0±0.4 
 3rd 7.4±0.3a 7.4±1.2 7.7±0.9 8.0±0.4 
 4th 7.5±0.3a 7.9±0.9 7.9±0.7 8.3±0.8 

Albumin  0 1.8±0.4a 1.8±0.2a 1.8±0.2a,d 1.9±0.1a 

(g/dL) 1st 3.0±0.1b,c 2.8±0.2b 2.7±0.3b,c 3.1±0.3b 

 2nd 2.6±0.5a,c 2.6±0.3b 2.6±0.5a,b,c,d 2.7±0.1b 

 3rd 2.8±0.2b,c 2.9±0.2b 2.6±0.3b,c 2.8±0.3b 

 4th 2.7±0.2b,c 2.7±0.1b 2.5±0.3a,b,c,d 2.6±0.2b 

Uric acid 0 1.3±0.3 1.1±0.2c,d 1.4±0.2 1.1±0.5a,c,d 

(mg/dL) 1st 1.7±1.0 1.2±0.4a,c 1.3±0.7 1.5±0.3a 

 2nd 1.0±0.4 0.8±0.2c,d 0.7±0.2 0.7±0.1b,c 

 3rd 1.0±0.2 0.9±0.1c,d 0.8±0.1 0.9±0.1a,c 

 4th 0.7±0.1 0.6±0.05b,d 0.6±0.06 0.5±0.05c,d 
 

a,b,c,d ����(����&)���ก��������#
ก
%��ก�� (p<0.05) 
n = mean±SD 
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�����"�( 2  �%�&�(�Q�!��#�%��
���K����#�%.�*�QP)2�� ��$��!2�&��	�� ����I�J�$(��#$2�*�Q��)�  0, 1, 2 #(� 
3 ก	.(ก���/
��/��� &JN�&�(� 4 &)R�� 

cassava hay (kg/head/day) 
 month control (n=4) 

1.0 (n=4) 2.0 (n=4) 3.0 (n=4) 

Calcium  0 NA NA NA NA 
(mg/dL) 1st 10.3±0.9a,c 10.5±0.8 9.7±1.5a 9.9±1.1a 

 2nd 10.0±0.2b 10.4 ±0.1 10.1±0.4b 9.8±0.8b 

 3rd 9.4±0.2a,c 9.9±0.4 9.9±0.4a 9.7±0.5a 

 4th 11.9±0.5c 12.6±0.3 12.1±0.7a,b 11.6±0.3a 

Magnesium  0 NA NA NA NA 
(mg/dL) 1st 3.5±0.7 2.5±1.0 3.6±0.6 2.9±1.0 
 2nd 2.7±0.2 2.7±0.8 2.8±0.8 2.7±0.8 
 3rd 2.8±0.2 3.0±0.8 3.3±0.9 3.1±0.9  
 4th 3.1±0.4 2.7±0.8 3.5±1.0 2.6±0.9 
Sodium  0 NA NA NA NA 
(mEq/L) 1st 95.9±28.4 90.6±12.8 79.5±6.9 86.2±29.8 
 2nd 91.6±12.7 82.3±6.3 76.7±11.9 83.2±8.1 
 3rd 108.0±6.7 100.4±11.9 107.5±12.0 109.0±13.8 
 4th 98.2±12.9 83.0±15.2 94.6±28.8 84.9±12.6 
Phosphorus 0 NA NA NA NA 
(mg/dL) 1st 6.5±1.1 6.0±0.6 6.3±0.8 6.5±1.5 
 2nd 6.6±0.6 5.4±0.9 6.2±1.0 6.2±2.0 
 3rd 6.8±1.1 7.3±1.0 5.7±1.2 6.9±1.3 
 4th 4.9±0.9 5.1±1.4 5.4±1.5 4.4±1.0 
 

NA = serum not available  
a,b,c ����(����&)���ก��������#
ก
%��ก�� (p<0.05) 
n = mean±SD 
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&�C��$% 
 

��ก0(ก��*)(��� �%� ��)� &��PK�� AST, ALT #(� ALP ��K����#�%.�!��*�กก(�%����%�&�(�Q�P�%
#
ก
%��ก�� #
%&�RQ�&J��� &*�� �%�&�(�Q�
������&�(�ก��*)(���$2ก	�� ����I�J�$(��#$2�� �%���)� 
&��PK�� AST !��*�กก(�%����%�&�(�Q�()(� #(���)� &��PK�� ALT !��ก(�%�*�QP)2�� � ����I�J�$(�� 3 กก./

��/��� ���%�&�(�Q��1���)��&)R��*�Q 4 KHQ���)�(2��ก� ������!�� Soto-Blanco et al. (2005) *�Q� �%�#��
*)(��*�QP)2�� PK��P�)� 8.0 �ก./��.
�� 1 กก./��� 
%�&�RQ��ก�� 30 ��� ����)� &��PK�� AST #(� ALP P�%
#
ก
%����กก(�%��� ��� #
%��)� &��PK�� ALT �1�!HL� *�L���L��&$
�!��ก��()(�!�� AST *�Q
���� ��*�ก
ก(�%����P�%*�� #�%��) #
%&JN�PJP)2�%�#�%.���1%��������)�� *I��$2&ก	)ก��&�RQ��.*��!���%��ก��P)2 
��%��P�กW
���%�&�(�Q�!����)� &��PK�� AST, ALT #(� ALP *�QP)2��กก���Hก'����L���L�������1%���%��Jก
	
*�Q������.)����	� (2524) �R� 20-62, 3-12 #(� 73.25±26.3 U/L 
��(I�)�  

��)�  BUN !��ก(�%��� ������%��1�!HL���&)R��*�Q 4 �%��ก(�%�*�QP)2�� � ����I�J�$(��#$2� 1, 2 #(� 
3 กก./
��/��� ���%�&�(�Q�P�%#
ก
%����กก%��ก��*)(�� ��ก������!�� Soto-Blanco et al. (2003) 
� �%� ��)�  BUN ��#��*�QP)2�� PK��P�)� 3.0 �ก./��.
�� 1 กก./��� ��� 90 ��� #(�#��ก(�%��� �����
�%�&�(�Q�P�%#
ก
%��ก�� #
%��ก0(ก��*)(�����L���L&JN�*�Q���&ก
�%���)�  BUN !��ก(�%�*�QP)2�� � ���
�I�J�$(��#$2� 2 #(� 3 กก./
��/��� ()(�$(����กP)2�� � ����I�J�$(��#$2���&)R��*�Q 1, 2 #(� 3 #(�
�1�!HL��ก(2&����ก� ก%��ก��*)(����&)R��*�Q 4 KHQ���)� *�Q()(�&JN�PJP)2�%�#�%.���ก��J�� 
�����%��#�ก
!��ก��ก	�� ����I�J�$(��#$2� *I��$2������������ก��)1)KH�.J�
��()(�&JN�0(�$2��)�  BUN 
QI�(�
P)2 $�R�&�RQ����ก������������ก�����&����$� urea #(�ก�� metabolize protein nitrogen !��&K((�

� ()(� (Benjamin, 1972) #
%$(����ก#�%.�J�� 
��P)2�H��������I�.J�
��PJ��2��ก!HL� *I��$2��)�  
BUN �1�!HL���1%����)� Jก
	 �I�$�� ��)�  creatinine ก(�%�*�QP)2�� � ����I�J�$(��#$2� 2 #(� 3 กก./
��/
��� ���%�&�(�Q�()(���กก%��ก��*)(�� *�L���L$�ก��
��P)2�� PK��P�)���ก� ����I�J�$(��#$2�����)� *�Q�1�
ก�%�ก��*)(�����L���L���*I��$2��)�  BUN ��ก��#�&(R�)&J(�Q��#J(�P)2 KHQ���ก������!�� Tulsawani 
et al. (2005) � �%�#��*)(��*�QP)2�� PK��P�)� 8.0 �ก./��.
�� 1 กก./��� ��� 30 ��� ����)�  BUN &�	Q�
�1�!HL� #
%��)�  creatinine P�%��ก��&J(�Q��#J(� ��%��P�กW
���%�&�(�Q�!�� BUN #(� creatinine *�QP)2
��กก���Hก'����L���L��1%���%��Jก
	*�Q������.)����	� (2524) �R� 5.61-18.69 #(� 1.0-2.1 mg/dL 

��(I�)�   

��)�  cholesterol !��*�กก(�%����%�()(���&)R��*�Q 4 ��)�(2��ก� ������!�� Soto-Blanco et 
al. (2001) *�Q� �%���)�  cholesterol !��#��*)(��*�QP)2�� PK��P�)� 3.0 �ก./��.
�� 1 กก. /��� ��� 
153 ��� ���%�&�(�Q�()(� ������&JN�PJP)2�%�&ก	)��กก��!�)��
����ก��� *I��$2��ก��&J(�Q��#J(���
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! ��ก��&�
�. (	KH�!��P!��� *I��$2&ก	)��ก�� hypocholesterolanemia P)2 (Kaneko, 1989) ��%��P�กW

����)�  cholesterol *�QP)2��กก���Hก'����L���L��1%����)� Jก
	*�Q������.)� ���	� (2524) �R� 80-120 
mg/dL �%����)�  triglyceride P�%&�����������%�Jก
	��.��� #
%&�RQ�&*�� ก� �������%���.�&�RL�!��
�1����	���#(� I������������
��*� ก��� J� 2532-2533 �����1%���%��Jก
	 (10.7-64.8 mg/dL)  

��)�  total protein #(� albumin !��*�กก(�%� ���%�&�(�Q�P�%#
ก
%��ก�� #
%&�RQ�&J��� &*�� 
��
����&�(�� �%���)�  albumin !��ก(�%��� ���#(�ก(�%�*�QP)2�� � ����I�J�$(��#$2�*�Q��)�  1 #(� 3 
กก./
��/��� ��&)R��*�Q 4 ���%�&�(�Q��1�!HL� #
%�����1%���%��Jก
	*�Q������.)����	� (2524) �R� 7.16 #(� 
3.05 mg/dL 
��(I�)�  KHQ��%�)��ก(%�� %� �ก�H������� 1���!���%��ก��P)2 &�RQ����ก��ก��*)(����
ก���� �����$���$2#�%.�*�กก(�%�P)2�� ��%��&������
%�����
2��ก��!���%��ก�� ��ก*�L���� ���
�I�J�$(��#$2������ก�)���	.�#(�#�%��
�*�Q�I�&JN�$(����	)*�Q��
���I�PJ��2P)2 (Ravindran, 1992) �%��
��)�  uric acid !��*�กก(�%����%��Jก
	*�Q������.)����	� (2524) �R� 0.05-2.08 mg/dL  

0(ก���	&����$���)�  calcium, magnesium, sodium #(� phosphorus *�กก(�%����%�&�(�Q�P�%
#
ก
%��ก��#�)��%�#�%.�P�%P)2�� 0(ก��* ��กPK��P�)���� ����I�J�$(��#$2�*�QP)2�� &!2�PJ #
%&JN�*�Q
���&ก
�%���)�  sodium *�Q
���� *�L���ก(�%��� ���#(�ก(�%�*�QP)2�� � ����I�J�$(��#$2����%�
QI�ก�%��%�
Jก
	 (135-143 mEq/L) *�Q������.)����	� (2524)  KHQ�ก��P)2�� � ����I�J�$(��#$2�*�Q��PK��P�)���1% 
�H�#�2����J�	���
QI����PJ�� ��L�ก��$(�Q�!�� Na+, K+ ATPase *I��$2��)� !�� sodium 
QI�P)2  �%��
��)�  phosphorus *�Q
���� ��$�%��ก��*)(��*�กก(�%����%�&�(�Q��1�ก�%��%�Jก
	&(Wก�2�� (4.51-5.15 
mg/dL, ���	� 2524) KHQ���)�  phosphorus ��&(R�)��������������ก� �%� calcium .)�����
���%�� Ca:P 
&JN� 2:1 $�ก� �%���)�  calcium �1���� �%���)�  phosphorus �1�&�%�ก�� ��)�  calcium #(� 
magnesium *�Q
���� ��$�%��ก��*)(��!��*�กก(�%� ��1%���%��Jก
	*�Q������.)����	� �R� 9.0-11.4 
#(� 1.8-3.2 mg/dL 
��(I�)�  

 
���� 

 

��กก���$2#�%.�ก	���$��!2�#(�$b2�$��ก0��� ����I�J�$(��#$2���J�	���*�Q#
ก
%��ก����� 
4 &)R�� � �%���)� &����(	�	ก#(�#�%��
����%�P�%#
ก
%����กก(�%��� ��� KHQ��%�&�(�Q���1%���%���%�Jก
	
#�)��$2&$W��%���)� PK��P�)�*�Q#�%.�P)2�� ��ก� ����I�J�$(��#$2�P�%��0(
%���  ก��*I����!��
�  P
 
#(���)� #�%��
�!��.��� &�RQ����กก����2� ����I�J�$(��#$2�&��	�����$��*�Q��)� �1���) 3 กก./
��/��� 
&�RQ��	)
%��LI�$��ก
��*�Q 450 กก. KHQ�&JN��LI�$��ก&�(�Q�!��#�%.�*�Q��2*)(�� #�%.���P)2�� ���PK��P�)�
�1���)&���� 0.75 �ก./��.
�� 1 กก./��� KHQ�&JN���)� 
QI�ก�%���)� ����&JN��	'����
��*�Q 2.5 �ก./��.
�� 1 
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กก. (Majak and Cheng, 1984) ��%��P�กW
��ก���Hก'����L���L&JN�ก��*)(�����%������&�(� 4 &)R��
&*%���L� �H������ก���Hก'�&�	Q�&
	�������&�(�*�Q���!HL� &�RQ�&JN�!2��1(�$2&ก'
�ก���Q����H�����
J(�)"����ก����2� ����I�J�$(��#$2�&JN���$��&��	�$�R���2*)#*���$��.J�
����	)�RQ�O ��ก*�L�&JN�
ก���%�&��	��$2��2���)�&$(R���2��*2���	Q�#(�&JN�ก��()
2�*����)2����$����
��P)2��ก*��$�HQ�)2��  

 
ก����ก��
���ก�D 

 

 !�!� ��� �.�. ������
�� #����ก �.�. �	
�� �1#ก2� *�Q�%���	&����$���)� #�%��
�#(��%�*�����&���
��K���� #(�&�2�$�2�*�Q*�Q&ก�Q��!2��*�ก*%��*�Q�$2�����%���R��$2ก���Hก'����L���L�������� 1�����ก�	Q�!HL�  

 
��ก���������� 

 

��k���
�� ������
������. 2547. �����12& RL��
2�&ก�Q��ก� PK��P�)�. �������	��ก�� � � *�Q ���.4/2547. 
�	������L�*�Q 1. �I���ก��
��$ก����RL���� ก����
��$ก����RL����#(�ก��&$�R��#�%. 48 $�2� 
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� 

��������	�ก��. 2549. 0(!��ก����2� ����I�J�$(��#$2�&JN���$��.���
%��I������(	�*����*�L�$�)
#(�.�P(f�������LI���)	 . ก��J������	��ก���$��	*��(��&ก'
����
�� ���L�*�Q 44. $�2� 70-78. 

Benjamin, M.M. 1972. Test for kidney function. In : Outline of Veterinary Clinical Pathology.      
2nd ed. Iowa State University Press, Ames., USA. p. 118-123.  

Kamalu Beryl, P. 1995. The adverse effects of long-term cassava (Manihot esculenta Crantz) 
consumption. Int. J. Food. Sci Nutr. 46(1) : 65-93.  
[Online]. Available: http://ncbi.nlm.nih.gov/pubmed/7712344. 20 August 2008.  

Kaneko, J.J. 1989. Disorder of zinc metabolism. In : Clinical biochemistry of domestic animals. 
4th ed. Academe Press, San Diago. USA. p. 779-783. 

Majak, K. and Cheng, K.J. 1984. Cyanogenesis in bovine rumen fluid and pure culture of rumen 
bacteria. J. Anim. Sci. 59(3) : 784-790.  

NRC. 1988. Nutrient requirements of dairy cattle. 6th ed. National Academe Press, Washington 
D.C. USA. 168 p. 

Okolie, N.P. and Osagie, A.U. 1999. Liver and kidney lesions and associated enzyme changes 
induced in rabbits by chronic cyanide exposure. Food Chem. Toxicol. 37(7) : 745-750. 



Thai-NIAH eJournal : ISSN 1905-5048, http://www.dld.go.th/niah, V3 N2 (September – December 2008) 
______________________________________________________________________________________ 
 

177 

Okolie, N.P. and Iroanya, C.U. 2003. Some histologic and biochemical evidence for mitigation of 
cyanide-induced tissue lesions by antioxidant vitamin administration in rabbits.            
Food Chem. Toxicol. 41(4) : 463-469.  

Ravindran, V. 1992. Preparation of cassava leaf products and their use as animal feeds. 
Proceedings of the FAO expert consultation held in CIAT.  
[Online]. Available: http:// fao.org/docrep/003/T0554E/T055406.htm. 25 August 2008. 

Soto-Blanco, B., Gorniak, S.L. and Kimura, E.T. 2001. Physiopathological effects of the 
administration of chronic cyanide to growing goats-A model for Ingestion of cyanogenic 
plants. Vet. Res. Communication. 25(5): 379-389. 

Soto-Blanco, B. and Gorniak, S.L. 2003. Milk transfer of cyanide and thiocyanate:cyanide 
exposure by lactation in goats. Vet. Res. 34 : 213-220. 

Soto-Blanco, B., Stegelimeier, B.L. and Gorniak, S. L. 2005. Clinical and pathological effects of 
short-term cyanide repeated dosing to goats. J. Appl. Toxicol. 25(6) : 445-450.  

Tulsawani, R.K., Debnath, M., Pant, S.C., Om Kumar., Prakash, A.O., Vijayarahavan, R. and 
Bhattacharya, R. 2005. Effect of sub-acute oral cyanide administration in rats: Protective 
efficacy of alpha-ketoglutarate and sodium thiosulphate. Chem. Biol. Interact. 156(1):1-12.  

Wanapat, M., Pimpa, O., Petlum, A. and Boontao,U. 1997. Cassava hay: A new strategic feed 
for ruminants during the dry season. Livestock Research for Rural Development. 9(2)  

 [Online]. Available: http:// cipav.org.co//Irrd/Irrd9/2//metha92.htm. 4 September 2008. 
 



Thai-NIAH eJournal : ISSN 1905-5048, http://www.dld.go.th/niah, V3 N2 (September – December 2008) 
______________________________________________________________________________________ 
 

178 

Effect of cassava hay on clinical chemistries and 
essential mineral levels in dairy cattle 

 

Phanom Saijit1*  Achara Theeraphan1  Wongananta Narongwanichakarn1 
Sureewan Panthanara2 

 
1 National Institute of Animal Health, Kasetklang, Chatuchak, Bangkok 10900 
2 Royal Chitralada Project 

* corresponding: Tel. 025798908-14 Fax 025798918 E-mail : phanoms@dld.go.th 
 

 

Abstract  

The purpose of this research was to study the effects of cassava hay on clinical 
chemistries and essential mineral levels in dairy cattle. Sixteen cows that were in lactation 
period were divided into 4 groups. Each group had 4 cows and was fed with cassava hay in 
their supplement at 0 (control group), 1, 2 or 3 kg/head/day for 4 months. Blood samples were 
taken at the 0, 1st, 2nd, 3rd, 4th months for analysis. The results showed that there was no 
difference among the mean concentrations of clinical chemistries and mineral levels in all 
groups (p>0.05). These clinical chemistries and minerals included aspartate aminotransferase, 
alanine aminotransferase, alkaline phosphatase, blood urea nitrogen, creatinine, cholesterol, 
triglyceride, total protein, albumin, uric acid, calcium, magnesium, sodium and phosphorus. 
However, it was found that the mean concentration of aspartate aminotransferase in all the test 
groups gradually decreased from the start to the termination of the study. It can be implied that 
cassava hay had no effect to clinical chemistries as well as essential mineral levels, and it can 
also be used as a protein supplement in dairy cattle.  
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