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��� �4� ��	�
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��������*��%� 90 �%
 ��� 30 %�� 8�	�%6����	������<���%�#6��      
�������	
�*��%� 3 �%
 8�%��� ! 0, 1, 3, 6, 9, 12, 15, 18, 21, 24, 27 �� 30 %�������	���� ��4!�
+1�'���	�3� !#��3�������#��� �6��%���3>��	
��
6�� (pH) �3�	,�9<��,�%���3>��	
 ��
�*��%����� �	 #� !7����	
������8��������	
  7���	�
��� ��%6� �6� pH ������
�����
5.38 8�%��� ! 0 ���4� 3.56 8�%��� ! 30 �����	���� �(� !�3�	,�9<��,�%���3>��	
���!��1"���� 0.14 
�3>� 1.49 �������	
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�����	���� ������ �	 #� !7����	
������ 	�3�6����"� #$����
� ��	� �
#���� �	 #��26�� !7���
�	
������� �*��%�8���
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$%#�	
     �9���
� (%��� ! 0 �����	����) �*��%����� �	 #��26�� " � �*��%����!��1"��3>� 8.75 x 103 CFU �6���������	
��� �*��%����� !�2
8�%��� ! 3 �����	���� (9.32 x 1012 CFU �6���������	) �����"��*��%�
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�*��	����	�
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E
$	���������	
 100 �3�	,�9<��, ��26�� ! 2  ������ !E
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25 �3�	,�9<��, ��26�� ! 3 ������ !E
$	���������	
 50 �3�	,�9<��, 7������ #� 50 �3�	,�9<��, ��
��26�� ! 4 ������ !E
$	������ #� 100 �3�	,�9<��,  ��"�� "������2���26�E
$	����8�3	���( 10
�3�	,�9<��,����"*�������% ��E
$	������	�$� (calf starter feed) 8�3	���( 2 �3�	,�9<��,����"*�
������% �
#��%6� �������26�� ! 1 � �"*�������%��4!���"��2
��	+1�'�����2
 (98.33 �����	��) 	����
�� �4� �������26�� ! 2, 3 �� 4 (75.08, 70.00 �� 60.88 �����	�� ����*�
��) (P<0.01)      ������
�26�� ! 1 � ���	���	��	���������N� !#�6�%������ !�2
 (0.69 �����	���6�%��) 	������ �4� �������26�� ! 
2, 3 �� 4 (0.46, 0.39 ��0.30 �����	���6�%��) (P<0.01) �������"� 4 ��26�� ���	���	�3� !#�����	
�3>��"*�������% ��6���� 2.34, 2.70, 3.26 �� 3.89 ����*�
�� (P<0.01) ��4!�����	(��1��6��%������%
������ ��%6� �������"� 4 ��26��6�#���� !� �6��%������%������ ��6���� 1.67, 2.00, 2.17 �� 2.67 
����*�
�� (P<0.05) ��4!��
����	� 90 %�� �1��26�������2���26���b6���4!�+1�'����'(���9�� 91!�
7���	+1�'���%6� �������26�� ! 1 � �"*�����9���#<���4!���
�3>��3�	,�9<��, (53.65 �3�	,�9<��,) E�6
����6������������26�� ! 2 (52.99 �3�	,�9<��,) �������26�� ! 3 (50.28 �3�	,�9<��,)    ��6����%6�������
�26�� ! 4 (47.19 �3�	,�9<��,) (P<0.05) �
#�������26�� ! 1 � �4"�� !��$���
��4"����������� !�2
 (25.66 
9�.2) 	������ �4� �������26�� ! 2 (22.67 9�.2), 3 (16.33 9�.2) �� 4 (11.33   9�.2) ����*�
�� (P
<0.05) �������26�� ! 1, 2, 3 �� 4 � �6�� ��4"��������6� L* ��6���� 48.00, 52.33, 42.33 �� 43.01 
����*�
�� (P<0.01) � �6� C* 14.96,  15.96,  10.39 �� 11.45 ����*�
�� (P<0.01) ��� �6� h* ��6�
���  61.51, 62.94, 78.01 �� 79.12 ����*�
�� (P<0.01) ��4!���
��6�9��������� ��%6� ������
�26�� ! 1 � �"*�����=�"��6%���$� ��=�"��6%��������� !�2
 (14.21 �� 14.05 �����	��) 	������ �4� 
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�����	��) (P<0.01) �*��	���$��2���	�� "#� ��%6� �������26�� ! 1 � �$��2��6��"*�������%� !���!��1"��!*�
� !�2
 (69.04 ����6������	��) �(� !�������26�� ! 2, 3 �� 4 � �$��2��6���6%#�"*�������%� !���!��1"� 
��6���� 94.34, 114.60 �� 155.82 ����6������	�� ����*�
��
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ABSTRACT

The objectives of this study were (1) to determine  physical and chemical 

characteristics and lactic acid bacteria changes in acidified whole milk treated by 0.02% acetic 

acid and (2) to determine growth performance, carcass quality and economic cost of male calves 

fed at different levels of acidified whole milk and milk replacer. In the first experiment, raw milk 

was treated with 0.02% acetic acid and stored in 90 plastic bottles for 30 days. During the 30 days 

of fermentation, three bottles of acidified milk were sampled to determine physical, pH, acidity 

and lactic acid bacteria populations on day 0, 1, 3, 6, 9, 12, 15, 18, 21, 24, 27 and 30 of 

fermentation. The results showed that milk pH was dramatically reduced from 5.38 on day 0 to 

3.56 on day 30 of fermentation, while percent acidity increased from 0.14% on day 0 to 1.49% on 

day 30. Beginning on day 3 of fermentation, the acidified milk had separated into 3 layers, with 

fat on the top, whey in the middle and solid contents at the bottom. In terms of lactic acid bacteria 

populations, gram positive and cocci shaped bacteria were found during day 0 to 2 of 

fermentation. On day 3 of fermentation, cocci and short rod shapes were found, and finally short 

rod shapes with gram positive were found in acidified milk during day 6 to 15 of fermentation. 

No lactic acid bacteria was found during day 18 to 30 of fermentation. The number of lactic acid 

bacteria in the whole milk before treatment with 0.02% acetic acid were 1.6 x 10
3
 CFU/ml, which 

dramatically increased to 8.75 x 10
3 
CFU/ml after treatment with acetic acid (day 0 of 

fermentation). In addition, the number of lactic acid bacteria was found to be the highest on day 3 

of fermentation (9.32 x 10
12
 CFU/ml), and then started to reduce on day 6 of fermentation. No 

lactic acid bacteria was found after  day  18  of  fermentation.

In the second part of the experiment, twenty-four male 75% crossbred Holstein 

calves, at the aged 7-10 days with an initial average live weight of 35.44±1.73 kg, were allotted 
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into 4 groups in a completely randomized design (CRD) for 90 days before slaughter. Group 1 

received 100% whole acidified milk (AM), group 2 received 75% AM and 25% milk replacer 

(MR), group 3 received 50% AM and 50% MR and group 4 received 100% MR. All groups 

received  liquid diet  as 10% body weight  and calf starter  as 2% body weight of starter feed. 

After 90 days, the calves in group 1 showed the best final live weight (98.33 kg) followed by 

groups 2 (75.08 kg), 3 (70.00 kg) and 4 (60.88 kg) (P<0.01). The average daily gain of the calves 

in group 1 was the best (0.69 kg/day) followed by groups 2, 3 and 4 (, 0.46, 0.39 and 0.30 kg/day, 

respectively) (P<0.01). The FCR of calves in groups 1 to 4 were 2.32, 2.93, 3.46 and 4.00, 

respectively (P<0.01). The calves in groups 1 to 4  exhibited faeces consistency score were of 

1.67, 2.00, 2.17. and 2.67, respectively (P<0.05). The calves in group 1 had a similar chilled 

carcass percentage (54.90%) to calves in groups 2 (52.99%) and 3 (50.28%), but significantly 

higher than calves in group 4 (47.19%) (P<0.05). The calves in group 1 had the highest loin eye 

area (25.66 cm
2
) followed by the calves in groups 2 (22.67 cm

2
), 3 (16.33 cm

2
) and 4 (11.33 cm

2
) 

(P<0.05). The meat loin eye colour  of  groups 1-4 : L* value 48.00, 52.33, 42.33 and 43.01,

respectively (P<0.01), C* value were 14.96, 15.96, 10.39  and 11.45, respectively (P<0.01) and

h* value were 61.51, 62.94, 78.01 and 79.12, respectively (P<0.01). After cutting, group 1 

showed the highest of fore-quarter and hind-quarter weights (14.21 and 14.05 kg) followed by 

group 2 (10.20 and 10.70 kg), group 3 (8.35 and 9.57 kg) and group 4 (9.50 and 7.30 kg), 

respectively (P<0.01). For economic cost, it showed that the lowest cost per live weight gain in 

group 1 (69.04 Baht/kg gain), followed by group 2 (94.34 Baht/kg gain), 3 (114.60 Baht/kg gain) 

and 4 (155.82 Baht/kg gain), respectively.


