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Abstract
Dumrongkadee, K.!, Wattanachant, C.? and Tedprasit, S.}
Growth performances and carcass characteristics of veal calves fed acidified

whole milk and milk replacer
Songklanakarin J. Sci. Technol., 2006, 28(5) : 977-990

The objective of this study was to determine the growth performances and carcass characteristics of
male veal calves fed at different levels of acidified whole milk and milk replacer. Twenty-four male Holstein-
Friesian 75% crossbred calves with an initial average live weight of 35.44+1.73 kg were allotted into 4 groups
under a completely randomized design (CRD) for 90 days. 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 10% body weight of liquid diet, 2% live weight of starter
feed and ad libitum of rice straw. 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 (57.36 kg) (P<0.01). The average daily gains of the
calves in groups 1, 2, 3 and 4 were 648.51, 467.59, 387.22 and 256.11 g / d, respectively (P<0.01). The FCR of
calves in groups 1 to 4 were 2.49, 2.86, 3.46 and 4.19, respectively (P<0.01). There were no health problems in
any of the groups during the experimental study. Calves in group 1 exhibited firm dry faeces with a brown
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colour, group 2 showed creamy faeces, light brown, and both 3 and 4 showed wet faeces with a brown colour.
The calves in group 1 had a similar chilled carcass percentage (53.65%) to calves in groups 2 (52.99%) and
3 (50.28%), but significantly (P<0.05) higher than calves in group 4 (47.19%). The calves in group 1 had the
highest loin eye area (25.66 cm?) followed by the calves in groups 2 (22.67 cm?), 3 (16.33 cm?) and 4 (11.33
cm?) (P<0.05). Meat colour was redder but brighter for group 1 and 2 calves compared with groups 3 and 4.
There were no significant differences (P>0.05) in the percentage of fore-quarter and hind-quarter between
the treatments. Considering production costs, calves in group 1 showed the lowest cost per live weight gain
(53.31 baht/kg gain), followed by group 2 (64.39 baht/kg gain), 3 (77.74 baht/kg gain) and 4 (116.82 baht/kg
gain), respectively.

Key words : growth performances, carcass characteristics, veal calf, acidified whole milk,
milk replacer
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Table 1. Feed chemical analysis of experiment.

Diets" ¥
Items Starter feed?
1 2 3 4
Solid content (%) 13.61 14.68 14.55 11.18
Dry matter basis
Dry matter (%) 88.82 91.95 92.67 92.22 90.71
Crude Protein (%) 23.70 23.61 22.70 21.19 17.21
Crude Fat (%) 25.71 21.20 15.37 14.31 8.58
Ash (%) 9.48 8.24 8.50 9.50 6.72

1/ Acidified whole milk which analysed at 15 days of fermentation; 2/ diet 1 = 100%
acidified whole milk (AM), diet 2 = 75% AM + 25%milk replacer (MR), diet 3 = 50%
AM + 50%MR and diet 4 = 100%MR; 3/ MR trade name Lavita®; 4/ Starter feed
composed of 25% soybean meal, 47% corn meal, 25% rice bran, 1% NaCl and 2%

DCP.
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Table 2. Growth performance and intake of calves fed different diets.

Diets"
Items SE? P- value
1 2 3 4
Number of calves 6 6 6 6
Live weight
Adjusted period, kg 36.75 34.95 35.25 34.81 0.36  NS¥
Initial, kg 39.97 33.67 35.15 34.31 0.67 NS
Final, kg 98.33*  75.08b 70.00° 57.36¢ 3.51 0.01
Average daily gain, g/d 648.51* 467.59b 387.22° 256.11¢ 3272 0.01
Feed consumption, grams
Milk intake, day! 643.30* 583.30* 558.30* 396.70® 0.02 0.01
Total milk intake 57.44%  52.42° 50.34° 3548" 2.08 0.01
Starter feed intake, day! 855.50* 626.70° 653.30* 568.30® 0.03  0.01
Total starter feed intake 77.67*  57.11°  59.46% 48.90° 2770 0.01
Rice straw, day"! 110.00* 108.30* 110.00* 101.70®*  0.01  0.01
Total rice straw intake 10.07# 9.68° 9.992 9.07¢ 0.09 0.01
Total daily feed intake 1.61% 1.32° 1.32° 1.07¢  0.05 0.01
Total feed intake 145.18* 119.23® 119.8° 93.46¢ 4.64 0.01
Feed efficiency, kg feed / kg gain 2.49* 2.86° 3.46° 4.19¢ 0.15 0.01
PCV, % 28.65 29.66 31.05 31.68 0.68 NS
Faeces characteristics¥
Consistency score¥ 1.67 2.00 2.17 2.67 0.11 NS
Colour score® 5.33 4.42 4.33 5.00 0.20 NS

1/ Diet 1 = 100% acidified whole milk (AM), diet 2 = 75%AM + 25%milk replacer (MR), diet 3 =
50%AM + 50% MR and diet 4 = 100% MR; 2/ SE = standard error 3/ NS = non- significant difference
(P>0.05); 4/ Quantitative data were analyzed by Kruskal-Wallis; 5/ Faeces consistency score 1 = firm/
dry, 2 = creamy, 3 = loose/wet and 4 = watery with blood; 6/ Faeces colour score 1 = white, 2 = yellow,
3 = yellow-brown, 4 = light brown, 5 = brown, 6 = dark brown, 7 = gray-black.
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Table 3. The carcass characteristics and quality of veal calf fed with various feeds.

Diets"
Items SE? P- value?
1 2 3 4

Number of calf 3 3 3 3
Live weight (LW)¥, kg 102.33*  76.41° 7583 61.8¢ 449  0.01
Empty live weight (ELW), kg 82.27* 59.50° 54.87° 4390¢ 430 0.0l
Hot carcass weight, kg 56.00*  39.33*  38.67° 29.67° 297 0.0l
Chilled carcass weight (CCW)¥, kg~ 55.83*  40.44° 36.25° 27.13¢ 0.06 0.01
Dressing percentage

Based on LWY, kg 53.65* 52.99* 50.28* 47.19° 096  0.05

Based on ELM” 67.99 68.00 66.11 61.89 1.19 NS
pH

pH, 6.21 6.42 6.20 6.35 0.06 NS

pH,, 591 573 570 577 011 NS
Meat colour?

Lightness (L*) 47.69* 51.63* 42775b 4491° 1.19 0.05

Hue (h*) 61.51* 6294* 78.01b 79.12° 271 0.0l

Chroma (C*) 14.96* 1596* 10.39b 1145 0.79 0.01
Loin eye area, cm? 25.66* 22.67" 1633c¢ 11.33¢ 1.86  0.05
Water holding capacity ¥ 6.58 6.39 5.27 5.52 0.28 NS

1/ Diet 1 = 100% acidified whole milk (AM), diet 2 = 75%AM + 25% milk replacer (MR), diet 3 =
50%AM + 50%MR and diet 4 = 100% MR; 2/ SE = standard error 3/ NS = non- significant difference
(P>0.05); 4/ Weight following 24-hrs without feeding; 5/ chilled at 32C for 24 hours; 6/ Calculated from
= (CCW/LW) x 100; 7/ Calculated from (CCW / ELW) x 100; 8/ Colour of Logissimus dorsi at rib 12;
9/ Calculated from (total area (cm?) / meat area (cm?)).
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Table 4. Internal and external organs of calves fed various diets (% of Live weight).

Diets?
Items SE? P- value?
1 2 3 4

Number of calf 3 3 3 3
Head and tongue, % 6.04° 7.02%® 7.152° 8.19¢ 0.29  0.05
Blood, % 3.13 2.74 2.95 2.54 0.19 NS
Hide, % 6.93 6.66 5.98 6.63 0.15 NS
Heart, % 0.63 0.69 0.50 0.64 0.03 NS
Lung and trachea, % 1.23 1.93 1.44 1.58 0.10 NS
Liver, % 1.98 1.76 1.55 1.72 0.06 NS
Spleen, % 0.50 0.30 0.34 0.54 0.19 NS
Intestines, % 443 4.71 4.90 5.12 0.05 NS
Empty rumen weight, kg 1.06 0.88 1.06 0.90 0.02 NS
Empty reticulum weight, kg 0.25®  0.14° 0.33® 0.23® 0.07 0.05
Empty omasum weight, kg 0.31 0.35 0.28 0.30 0.01 NS
Empty abomasum weight, kg 0.45 0.47 0.41 0.43 0.03 NS
Pigmentation of ruminal

mucosa score* ¥ 3.00 3.00 2.67 3.00 0.14 NS
Consistency of ruminal

content score¥ ¢ 1.67 2.67 2.33 2.00 0.17 NS

1/ Diet 1 = 100% acidified whole milk (AM), diet 2 = 75%AM + 25%milk replacer (MR), diet 3 = 50%
AM + 50%MR and diet 4 = 100% MR; 2/ SE = standard error 3/ NS = non- significant difference (P>
0.05); 4/ Quantitative data were analyzed by Kruskal-Wallis; 5/ Pigmentation of ruminal mucosa score
1 = white-yellow, 2 = light brown and 3 = dark brown.; 6/ Consistency of ruminal content score 1=

liquid, 2 = pasty / frothy and 3 = thick / firm.
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Table 5. Meat cutting percentage of veal fed various diets.

Diets"
Items SE? P- value?
1 2 3 4
Fore quarter, % of CCW¥ 49.33 47.34 47.04 46.21 0.65 NS
Square cut chuck™ 26.37 25.09 24.74 23.36 0.44 NS
Breast 10.82 10.29 10.53 10.59 0.16 NS
Rack 9.09 8.93 9.01 9.24 0.13 NS
Shank 3.06 3.02 2.76 3.02 0.06 NS
Hind quarter, % of CCW 50.67 52.66 52.96 53.79 0.65 NS
Long leg 38.77 40.17 40.48 41.29 0.46 NS
Short loin 7.29 7.46 7.64 7.62 0.09 NS
Flank + Kidney fat 4.62 5.04 4.84 4.88 0.14 NS
Fore quarter (FQ)
Square cut chuck™ 53.46 52.90 52.60 50.51 0.17 NS
Breast, % of FQ 21.93 21.74 22.40 22.90 0.25 NS
Rack, % of FQ 18.42 18.80 19.10 20.00 0.11 NS
Shank, % of FQ 6.19 6.39 5.86 6.50 0.42 NS
Hind quarter (HQ)
Long leg, % of HQ 76.50 76.20 76.40 76.82 0.20 NS
Short loin, % of HQ 14.40 14.20 15.00 14.20 0.06 NS
Flank + Kidney fat,
% of HQ 9.10 9.20 8.90 9.01 0.20 NS

1/ Diet 1 = 100% acidified whole milk (AM), diet 2 = 75%AM + 25%milk replacer (MR), diet 3 =
50%AM + 50%MR and diet 4 = 100% MR; 2/ SE = standard error; 3/ NS = non- significant difference
(P>0.05); 4/ Chilled carcass weight; 5/ Chuck and neck.
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Table 6. Cost of veal calf production at difference types of feeding during

90 days of experiment.

Diets"
Items
1 2 3 4
Cost of calf (baht/animal) 600.00  600.00  600.00  600.00
Cost of depreciation 52.08 52.08 52.08 52.08
Cost of rental 187.50 187.50 187.50 187.50
Cost of AM¥ 2518.01 1531.64  981.88 0.00
Cost of MR¥ 0.00  587.23 1,129.36 2,091.84
Cost of starter feed¥ 114.15 83.95 87.39 71.87
Cost of rice straw® 16.41 15.78 16.28 14.78
Cost of labor® 25470 254770 25470  254.70
Cost of pharmaceuticals (baht/animal) 8.00 9.67 13.00 30.00
Cost of others” 15.25 35.80 35.80 35.80
Cost of opportunity lost 9.15 7.86 7.86 7.80
Total cost 3,123.16  2,709.62 2,709.27 2,692.78
Cost /kg gain 53.51 64.39 77.74 116.82

1/ Diet 1 = 100% acidified whole milk (AM), diet 2 = 75%AM + 25%milk replacer (MR),
diet 3 = 50%AM + 50%MR and diet 4 = 100%MR; 2/ Cost of Acidified whole milk 5.26
baht/kg; 3/ Cost of Milk replaces 55 baht/kg; 4/ Cost of starter feed 8 baht/kg; 5/ Cost of
rice straw 1.50 baht/kg; 6/ Cost of labor 4100 baht / month, Interest 1.25 % /year. 7/ Cost

of utilities.
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