Kasetsart J. (Nat. Sci.) 32 : 412 - 423 (1998) 1. 1EaTen a5 (ne) TN 32 : 412 - 423 (2541)

unaslls@unaz vl visiau@asgnla

Protein and Fat Sources in Milk Replacer for Calves
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ABSTRACT

The chemical composition and solubility of milk replacers substituted milk protein by plant or animal
protein were studied in experiment I. Five experimental diets included the control diet (diet 1), utilizing 100
% crude protein from milk protein, and the test diets in which 30 % of milk protein was replaced by full
fat soy flour, extruded soybean meal, fish meal and egg powder for diet 2, 3, 4 and 5, respectively. There
was little difference in chemical composition, except the diet 5 which contained more ether extract than the
other diets. Solubility value of diets 1, 2, 3, 4 and 5 were 93.77, 91.67, 86.80, 89.44 and 93.44 %, respectively
(P<0.05). The effects of water temperature 30-50°C on solubility were significantly higher than that of 60-
90°C (P<0.05).

The experiment II was to study the effect of fat source (butter fat, BF; tallow, T; soya bean oil, SBO;
palm oil, PO) on the rancidity of milk replacer utilizing various protein sources (milk protein, M; full fat soy
flour, SF; fish meal, FM). Twelve experimental diets consisted of (1-4) 100 % crude protein from M with
the following fat sources of BF, T, SBO and PO respectively; (5-8) 70 % crude protein from M and 30 %
from SBO with the following BF, T, SBO and PO as fat source respectively; (9-12) 70 % crude protein from
M and 30 % from FM with the following fat sources : BF, T, SBO and PO respectively. Peroxide value was
measured as the results of rancidity of milk replacers every week for 16 weeks. The results showed that the
rancidity of diet 3, 7 and 11 occurred at the 11th week; while diet 12 occurred at 12th week ; diet 4, 8, 9
and 10 occurred at 13th week ; diet 1, 2, 5 and 6 occurred at 14th week. Milk replacers used M+FM as a
protein source were higher of peroxide value than the diets used M and SF as the proteins source. And the
diets used M+FM and M+SF as a protein source were higher of peroxide value than the diets used only M.
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Tablel Ingredientsand chemical composition of experimental diets.
Ingredients (%) Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Skim milk powder 54 33 33 27 27
Whey powder 34 37 37 50 35
Full fat soy flour - 18 - - -
Extruded soybean meal - - 18 - -
Fish mesal - - - 11 -
Egg powder - - - - 20
Vegetable oil 10 10 10 10 10
Lecithin 1 1 1 1 1
Premix 1 1 1 1 1
Chemical composition (%)
Dry matter 89.04 88.83 88.50 88.28 89.47
Crude protien 22.46 22.44 22.46 22.45 22.32
Ether extract 12.83 15.56 14.70 13.35 21.18
Crude fiber 0.28 0.54 1.08 0.28 0.34
Ash 7.30 7.01 7.01 8.59 6.53
Calcium 0.85 0.71 0.73 1.01 0.70
Phosphorus 0.64 0.62 0.65 0.73 0.66
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Figurel Solubility value of experimental diets
in various water temperature.
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Table2 Solubility value of experimental dietsin various water temperature.

Experimental Water temperature (°C)
diets 30 40 50 60 70 80 90
Diet 1 97.88 98.62 99.79 93.19 93.73 89.55 83.66
Diet 2 96.58 97.74 97.07 94.11 90.44 86.74 78.05
Diet 3 90.52 86.43 85.66 81.70 83.08 89.38 90.80
Diet 4 95.73 94.88 92.39 87.50 87.09 87.26 81.22
Diet5 98.04 97.82 96.29 92.06 92.29 92.72 93.37

Table3 Effectsof experimenta diets and water temperature on solubility value.

Effects of

Solubility value (%)

Experimental diets
Diet 1

Diet 2

Diet 3

Diet 4

Diet 5

Water temperature (°C)

30
40
50
60
70
80
90

93.772
91.67P
86.80d
89.44¢
93.942

95.792
95.102
94.242
89.71P
89.33°
88.13°
85.57¢

a,b,c Mean in the column bearing different superscripts differ significantly (P<0.05)
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Table4 Ingredients and chemical composition of experimental diets.

Diet 1 2 3 4 5 6 7 8 9 10 11 12
SM 54 54 54 54 33 33 33 33 27 27 27 27
w 34 34 34 34 37 37 37 37 50 50 50 50
SF - - - - 18 18 18 18 - - - -

FM - - - - - - - - 11 11 11 11
BF 10 - - - 10 - - - 10 - - -

T - 10 - - - 10 - - - 10 - -

SBO - - 10 - - - 10 - - - 10 -

PO - - - 10 - - - 10 - - - 10
L 1 1 1 1 1 1 1 1 1 1 1 1

P 1 1 1 1 1 1 1 1 1 1 1 1

Chemical composition (%)

DM 90.12 89.98 89.75 89.75 90.87 90.05 90.21 90.08 90.55 89.34 89.42 89.59
CP 23.04 2258 2246 2240 2283 2243 2259 22.60 2245 22.07 2243 22.49
EE 1335 10.72 1283 1149 17.09 1444 1556 1523 14.00 11.35 1335 1214

SM = skim milk powder , W = whey powder, SF = full fat soy flour, FM =fish meal, BF = butter fat T = tallow SBO
= soya bean oil, PO =palm ail, L = lecithin, P = premix, DM = dry matter,CP = crude protein, EE = ether extract
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Table5 Peroxide value (millequivalent /oil 1,000 g) of experimental diets at 0-16 weeks of age.

Week Experimental diets

1 2 3 4 5 6 7 8 9 10 11 12

0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0

2 1.45 0 2.8 2 145 137 298 217 188 166 322 246
3 226 177 308 267 215 182 319 28 283 261 344 323
4 284 247 513 402 332 274 553 433 328 288 392 377
5 344 308 564 46 502 411 717 562 516 409 739 597
6 4 37 666 517 616 457 844 692 61 525 837 7.03
7 482 422 718 574 698 502 933 738 657 643 931 869
8 507 422 743 575 69 6525 953 738 7.04 614 966 869
9 507 453 82 632 698 525 979 779 704 643 991 869
10 529 474 923 69 734 548 979 822 751 701 991 919
11 637 598 1025 805 734 639 1064 909 845 818 1144 968
12 784 669 1128 919 805 7.69 1192 952 939 935 1442 10.75
13 882 803 1538 1034 99 9.02 1646 1212 1126 1052 189 1451
14 1078 1049 20 1896 13.79 13.7 2363 22.07 20.66 14.88 29.85 26.34
15 16.04 1543 31.28 2759 25.06 21.46 3249 2987 26.76 25.15 34.78 31.18
16 2059 1852 3795 3218 2924 26.83 4093 36.79 30.05 29.82 4397 38.17

Table6 Effects of protein and fat sources on peroxide value (millequivalent/oil 1,000 g) at various

storage ages.
Storage age (week)

Effects of 1-4 5-8 9-12 13-16
Protein sources
Milk protein 1.85P 5.05¢ 7.20° 18.59¢
Soybean protein 2.122 6.61P 8.21p 22.94b
Fish protein 2.202 7.012 9.212 25432
Fat sources
Butter fat 1.71¢ 5.62¢ 7.22¢ 18.89¢
Tallow 1.44¢ 4.67d 6.4784 16.964
Soya bean oil 2.782 8.012 10.502 28.802
Palm oil 2.29b 6.58P 8.62b 24.63P

a,b,c,d Mean in the column bearing different superscripts differ significantly (P<0.05)
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