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Effect of Different Protein Levels on Nutrient Digestion Metabolism
and Serum Biochemical Indexes in Calves
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Abstract: [Objective] The current study was performed to examine the effects of different protein levels on growth, nutriment
digestion and absorption as well as blood serum biochemical parameters in calves. [ Method] Nine healthy new born calves were
selected, randomly divided into 3 groups (labeled as groups A, B and C) and fed with three kinds of milk replacers that contain 18%,
22% or 26% of protein, respectively. Five period-digestion-metabolism trials were taken between 12-20 days, 22-30 days, 32-40
days, 42-50 days and 52-60 days after birth. [Result] All three groups showed similar growth curve during 11 to 61 days of
experiment, however, the growth rate of group B was 8.89% higher than that of group A and 19.48% higher than that of group C,
respectively. As age increased, the apparent digestibility of DM declined gradually and the apparent digestibility of EE rose slightly,
whereas the apparent digestibility and retention of N showed a trend of increase. Compared with groups B and C, calves in group A
had a poor performance in the apparent digestibility of DM, EE and N. The average apparent digestibilities of N in the tested groups
were 69.39%, 75.36% and 74.55%, respectively. Both the apparent digestibility and retention of Ca, P went steadily throughout the
whole trials, but the average apparent digestibility of P in group C was only 63.83% which was markedly lower than that of group A
(70.40%) and group B (69.73%). In addition, the blood serum levels of TP, ALB and GLOB of group B were greater than those in
groups A and C. The serum urea content in group A, on the other hand, was significantly lower than that in the other two groups.
The highest Glu concentration was found in group B (5.38mmol-L?) as compared to groups A (3.71mmol-L %) and C (4.09mmol-L?)
at the end of the trials. [ Conclusion] The protein levels in the milk replacer affected the digestion metabolism of nutrition and the
serum biochemical parameters of calves at different physiological phases. Calves fed with 22% CP milk replacer had a better growth
performance than the other groups.
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Table 1  Nutrient level of milk replacers

i H FHFEKT Nutrient level
Items A B c
et ME (MJ-kg™) 17.84 17.82 17.79
HE T CP(%) 18.00 22.05 25.98
HLIRIDT EE(%) 15.55 15.51 15.54
5 Ca(%) 1.54 1.52 1.48
B P(%) 0.67 0.68 0.68
b5 b AR
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Table 2 Effects of different CP levels on growth performance of calves

WiH Abral Hi# Days
Items Treatments 1 11 21 31 41 51 61
i A 4250+7.00  4483+633  4657+621  47.37+602 52574674 54174600 57.47+7.62
Body weight B 44504436 48504346  49.40+252 52104269  5563+6.09 58774561  60.93+5.60
c 4540+139  4837+145  4657+252  4943+257  51.03+254  56.03+391 58.63+4.50
ek A 6167+116  63.67+1.16a  64.67+153 650041000  67.33+153  68.00+361 71.33+252
Body aclinic B 6167+252  6133+058b 64331058  68.00+1.00a  68.33+2.89  73.0041.00  74.00+1.00
tength c 60.33+1.16  62.67+058  63.67+058  6567+0580  65.00+2.65  70.33+208 73.67+153
K A 67.33+252  69.33+252  70.33+153  7067+116  7400+100 73334306 76.67+252
Body length B 67.33+3.06 66.33+2.31 70.00+2.00 73.67+2.08 73.67+2.31 76.00+1.00 78.33+252
c 64.33+058  67.67+058  69.67+116 71004100  71.33+379 75004173 77.67+153
i A 72.33+153  76.00+265  79.00+265  80.67+208  8200+3.00  82.67+306 83.00+2.65
Body height B 72674058  77.33+116a  79.67+058 82004100  80.67+153  83.33+153  83.33+153
c 73.00+0.00  73.67+058b  80.67+153 82004000  82.67+058  82.67+058 82.67+058
P A 8267+473  83.00+529  84.00+458  86.00+361  89.67+3.06  90.33+252  93.00+2.00
Heart girth B 82.33+3.79 85.00+2.65 86.00+2.00 86.00+4.58 89.00+4.59 92.00+4.00 94.67+4.16
c 83.67+153  8567+153  84.33+058  8333+153  88.67+351  91.00+300 93.33+252
E A 12004050 12504050 12504050 12334029  12.33+0.29 12574049  12.67+058
C.a"“"” born B 11.83+0.76 12.50+0.50 12.67+0.58 12.67+0.58 12.67+0.58 12674058  12.67+0.58
gt c 11.834029  1233+029 12504000 12504000 12804000  12.80+0.00 12.93+0.12

SERR R . NEFRHRRORE SR A N E R AR, KRS FRMHARRE TR F N ERARE . FFH
Data are expressed as mean=+SD. The value with different lowercase letters in the same column are statistically different(P<0.05). The value with different
uppercase letters in the same row of each criteria are significantly different (P<0.05). The same as below
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Table 3  Effects of different CP levels on nutrient metabolism of calves

i H SR FRA Hi#t Days
Items Treatments  12~20 22~30 32~40 42~50 52~60 MO Average
TR A2 A 7450+5.04A  69.23+4.89 62.71+3.93B 65.28+5.30bB  52.88+4.73C 64.92+8.51b
DM apparent digestibility g 78.60+552A  68.67+4.07 64.37+1040BC 71.93+0.78aAB 59.86+3.18C  68.69+8.23
c 74524652 75.93+273A  67.88+233 6243+125bB  67.03+1252  69.56+757a
LG 203 3 A 67.94+10.46B 73411663 71.30+474B  8430+441A  84.01+373 76.1948.86b
EE apparent digestibility B 81.7547.07 76.92+8.24 81.7144.60 87.6622.06 80.74+4.30 81.76+5.99
c 79.8648.65 87.41+594 78.26+7.30 82.261+8.84 87.9542.10 83.15+7.18a
AR A 643245988  67.38+343 71.4842.79 7343+459A  7034+156b  69.39+4.72h
N_ appf’"’?r_‘t B 76.34+4.94 67.83+8.55 76.17+9.04 78.02+4.69 78424282  75.36+6.77a
digestibiity c 65.32+1354B 75461566 73274265 77.82+7.34 80.881+458aA  74.55+8.49
PR A 539841291  59.02+6.64 57.96+5.69 61.67+3.13 48.44+3.06 56.2147.76
Ca apparent B 69.1817.80A 485416258  66.90+398aA 52.79+893B  4484+952B  56.45+1202
digestibility c 57.50+12.01 53124881 54014459  4541+1300  4640+10.80  51.29+9.93
A7 A 44.32+9.46 50.82+6.25 54.56+2.92 5444+1073  42.87+562 49.04+8.31
Ca retention B 61.70+7.12A 3956142958  58.62+234aA  4025+15058  3153+12.08B  46.31+14.50
c 46.62+9.86 44.46+9.11 4707+467b  4023+1415 33654573 42.56+8.95
TR 1 2 A 65.76+5.74 72.62+6.31 73.83+2.86a 75.70+5.42A  64.12+7.22B 70.40+6.77a
P apparent B 69.73+7.28 60.51+525C  79.81+506aA  7330+7.14AB  6529+391BC  69.73+8.46a
digestibility c 613741128  65.09+9.62 64094120  6049+14.26  68.14+0.46 63.8348.29b
A % A 41.72+4.82 52.56+5.25 55.27+1408  60.36+559 56.74+15.11  54.16+10.56
P retention B 5245+1534BC 47.65+7.32C  74.12+10.03aA 66.85+2.70aAB 59.36+7.75 60.09+12.77a
c 45.79+4.88 49.10+4.64 4450+848b  4853+10.86b  57.07+9.10 49.23+8.50b
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2.3 MFEEMAS
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4 1) 4 WSS AR FKCEST AT AR B s A= e br i 5 1223
F4 FAREEKENESGES MIEE KBRS0
Table 4 Effects of different CP levels on several blood biochemical indexes in calves
T H il Hi#b Days
ftems Treatments 21 31 41 51 61 P-4 Average
REA A 2.960.31bA 2.80+0.33 2.4540.39 2.21+0.25bB 2.60+0.41b
BUN B 4.46+1.02 5.01+1.29aA 3.01+0.61B 2.75+0.59B 3.13+0.71aB 3.67+1.19
C 5.07+0.15A 411+0.95 3.74+0.67 3.01+1.07B 3.46+0.20aB 3.94+0.90a
ik A 4.860.11bA 5.02+0.25A 4.69+0.432A 3.71+0.31bB 457+0.11b
GLu B 5.3240.12 5.46+0.22aA 4.75+0.46B 5.08+0.23a 5.38+0.38aA 5.20+0.37a
C 4.55+0.50A 457+0.37hA 4.33+0.42A 3.4740.10bB 4.09+0.43b 4.26+0.51c
BN A 50.00+557 50.67+4.73 48.67+2.52h 52.33+5.86 50.42+4.36b
i B 51.00+1.73B 52.67+153 56.00+2.65aA 53.67+1.53a 53.33+2.08 53.33+2.35a
C 47.67+5.13 47.00+3.61 44.33+4.04b 52.00+1.41 50.67+2.52 48.07+4.14b
HiEH A 29.6740.58b 30.33+0.58 29.004+1.73b 31.00+1.00a 30.00+1.21b
ALB B 32.00+1.00 32.67£0.58a 3367153 32.67£0.58a 33.00+1.00a 32.80+1.01a
¢ 31.33+058 30.67+2.08 29.6742.08b 30.00+1.41 28.33+153b 30.00+1.75b
R A 20.33+6.11 20.3344.16 19.674+153 21.3345.13 20.42+3.94
GLoB B 19.004-1.00B 20.00+1.00 22.334+252aA 21.00+1.00 20.33+153 20.53+1.73
C 16.33+4.73 16.3342.08 14.67+2.08bB 22.00+2.83A 22.33+231A 18.07+4.10
FIERE A A 1574045 1.5340.31b 1.5040.17 1.504-0.30 1.5340.28
AlG B 1.674:0.06 1.67+0.06 1.57+0.21b 1.57+0.06 1.63+0.12 1.62+0.11
C 2.03+0.67A 1.9040.20 2.03+0.15aA 1.4040.28 1.2740.158 1.7540.45

“-” means data were missed
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