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Effects of Crude Protein and Calcium Levels in Feed on Growth
Performance and Carcass Characteristic of Hanwoo Steers

Ryu, Chae-Hwa - Lee, Sung-Dae - Lee, Seul - Baek, Youl-Chang

This study was conducted to confirm the growth performance of Hanwoo steers
according to the crude protein and calcium levels and their effects on carcass
characteristics. The experiment consisted of a total of 4 groups: HPHC (CP 15%,
Ca 1.2%), HPLC (CP 15%, Ca 0.6%), LPHC (CP 12.5%, Ca 1.2%), LPLC (CP
12.5%, Ca 0.6%). In the feeding trial, Hanwoo steers (650.8+16.27 kg, n=32, 24
months of age) were divided into four feeding groups (n=8 each) with the same
initial body weight. Animals were fed with each rice straw and concentrate (1:9)
until the late fattening stage. Growth performance was measured by daily weight
gain, feed conversion rate, and final weight. Carcass characteristics were measured
carcass weight, loin area, back-fat thickness and marbling score. There was no
significant difference in growth performance and carcass characteristics among the
treatment groups. However, the ratio of meat quality grade 1" or higher was 76%
in LPLC, which was higher than other treatments (HPHC, 63%; HPLC, 63% and
LPHC, 50%). Therefore, reducing crude protein in the feed did not affect growth
and carcass characteristics. In addition, calcium control in the late fattening stage
did not affect growth performance. In LPLC, the ratio of meat quality 1" or higher
was the highest, so additional research on calcium control in feed is thought to be
necessary. However, there was no significant difference in the relationship between
protein and calcium levels in feed in all study results, so the influence of the two
factors on each other is thought to be low.
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A5 2 AR Y] Fonl &S 133 2EWE 25F(15% 2 12.5%)F ZE 25F(1.2%
2 0.6%)S o]-&3 ¢ 22l HASHKTable 2). FAIZFL 3 03 2vte]¥ vl x5
om, Zt AYFF 8FH & 9o ATk

o] AHRH ALFEE 60T ol A 48417 AXF T AE ks A Azl AR
+ w3718 ol &35t 1| mm ol T3 7hes AVIE 4 & IWHEE B4 o] &3k
o A Atz 2ok (crude protein, CP), ZA W, X %3 & - AOAC (2016)° u}
g} B4t o, SAAMAEE4 4 (neutral detergent fiber, NDF)9} AHA A A &89 F 4

(acid detergent fiber, ADF) 372 ANKOM2000 fiber analyzer (ANKOM Technology Corpora-
tion, Macedon NY, U.S.A)E ©]&35}4] Van Soest 5(1991)2] W o g2 EA3ATE E 3
gt BXARE AR %A E)S A9t AE7|Fo 2 $Haksta] Table 19 YERA AT

Table 1. Chemical composition of experimental diets

Rice Concentrate Experimental diets
ftems straw | HPHC | HPLC | LPHC | LPLC | HPHC | HPLC | LPHC | LPLC
Dry matter (DM), % 86.21 | 91.25 | 90.75 | 91.20 | 91.21 | 90.75 | 90.30 | 90.70 | 90.71
Crude protein (CP), %DM 3.81 | 1634 | 16.84 | 13.79 | 13.57 | 15.09 | 15.54 | 12.79 | 12.59
Ether extract, %DM 1.38 3.74 3.22 3.92 4.07 3.50 3.12 3.67 3.80

Neutral detergent fiber, %DM | 54.54 | 25.56 | 25.06 | 25.49 | 23.59 | 28.46 | 28.01 | 28.40 | 26.69
Acid detergent fiber, %DM | 30.86 | 12.22 | 11.51 | 11.66 | 10.42 | 14.08 | 13.45 | 13.58 | 12.46

Ash, %DM 1356 | 789 | 7.65| 846 | 7.10 | 846 | 824 | 897 | 7.74
Calcium, %DM 034 | 142 | 070 | 135| 067 | 131 | 066 | 125 | 0.64
Phosphate, %DM 0.10 | 0.65 | 0.64 | 0.65| 064 | 060 | 059 | 0.60 | 0.59

Note: HPHC, CP 15% and Ca 1.2%; HPLC, CP 15% and Ca 0.6%; LPHC, CP 12.5% and Ca 1.2%; LPLC, CP
12.5% and Ca 0.6%.
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+ Na/K/Ca/pH Analyzer Solution Pack (Medica, Bedford, MA, USA)¥} A}& -4 7](Easylyte
Calcium, Nihonkoden, Japan)E ©]&3%F o| 2B XdSH o g2 SA3TE Zg(calcium, Ca)
2 2l(phosphate, P) &2 £4] 7|E(WAKO Pure Chemical Ind., Tokyo, Japan) & A5 3}3}
1249 7](Hitachi 7150, Tokyo, Japan)S Ab-&3ta] =43} t).
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T ZHY APolE B Ok (p<0.05), A ATFANA AAIG HE5HLIQ] 7.3-19.02 mg/dL W&
ANE HYHKim et al., 1989). 1,25-(OH),-D;ol = A2 7He] o] S B Y 0 K(p<0.05),
EE AT dlelErt A L(20 ng/mL ©)’h)oll ZARE S EHTHKim and Shin,
2012). Ca*'& ZHuiAte] dA4S FAshs 9Te s F44 M9 1.1-1.3 mmol/Lo|Th
(Kim and Shin, 2012). A3/MA 2 8 A] 2F Y Y Ca’'o] BHA el oy A7t
o3 Aol UATE Ca2 W o} X|ofe] A3} 2Tk of e}t B& A F 41 EH 7]
ol BFAQ Ao deA Qlom, 1 F shbe AWAZAA A4t 8-S AT
(Lee et al., 2003). T3+ 1,25-(OH)-D; $=2 S7H= APAZe} AZMERZ] Ca™ U
771, AH oz HE Y Ca”'e F7tet 3 J1Ed F59 T At S
FEsta ARSI S JAAZITHZemel et al., 2000). L&Y AEFT Cad 1,25-(OH),-Ds
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Table 2. Effects of crude protein and calcium levels on growth performance of Hanwoo

steers
Ttems HPHC | HPLC | LPHC | LPLC | SEM prvalue

CcP | cA I

Initial body weight, kg 646.50 | 649.36 | 653.75 |653.75 | 2.875 | 0336 | 0.810 | 0.810
Average daily gain, kg/day/head | 0.75 | 0.74 | 0.73 | 0.82 | 0.019 | 0.506 | 0.276 | 0.158
Feed intake, kg/day/head 9.94 | 10.00 | 9.88 | 9.89 | 0.022 | 0399 | 0.058 | 0.528
Feed conversion ratio 1349 | 1426 | 12.84 | 12.40 | 0.332 | 0.800 | 0.068 | 0.370
Final body weight, kg 729.63 | 722.00 | 72025 [729.50 | 4.889 | 0.927 | 0.937 | 0.413

Note: 1. HPHC, CP 15% and Ca 1.2%; HPLC, CP 15% and Ca 0.6%; LPHC, CP 12.5% and Ca 1.2%; LPLC,
CP 12.5% and Ca 0.6%.
2. SEM, standard error of mean; CP, crude protein; CA, calcium; I; interaction.

Table 3. Effects of crude protein and calcium levels on Ca’*,Ca, P and 1,25-(OH),-Ds in
blood of Hanwoo steers

Items HPHC | HPLC | LPHC | LPLC | SEM prvalue
CP CA I
Initial
Ca*", mmol/L 0.59 0.74 0.69 0.71 | 0.028 | 0.504 | 0.120 | 0278
Ca, mg/dL 10.10° | 9.94° | 11.11° | 10.81*| 0.174 | 0.006 | 0.466 | 0.838
P, mg/dL 8.00 8.10 8.41 830 | 0.189 | 0.443 | 0987 | 0.789
1,25-(OH),-Ds, ng/mL | 15.77° | 19.50° | 19.76* | 18.54™| 0.568 | 0.154 | 0234 | 0.024
Final
Ca*", mmol/L 0.96 0.97 1.01 098 | 0.017 | 0329 | 0816 | 0.556
Ca, mg/dL 9.93 9.86 9.94 9.98 | 0.051 | 0.562 | 0920 | 0.602
P, mg/dL 574 627° | 559 | 6.10™| 0.110 | 0.451 | 0.018 | 0.967

1,25-(OH),-Ds, ng/mL | 19.09 18.10 20.74 19.30 0.611 0.260 0.333 0.856

Note: 1. HPHC, CP 15% and Ca 1.2%; HPLC, CP 15% and Ca 0.6%; LPHC, CP 12.5% and Ca 1.2%; LPLC,
CP 12.5% and Ca 0.6%.
2. SEM, standard error of mean; CP, crude protein; CA, calcium; I; interaction.
3. ® Different superscripts at same row mean significantly different (p<0.05).
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A o] A A dek A3l =444 A2 Table 49 2tk SFAA A =A4F,
2, SAY FA B FFATAA AT {3 Aolrt Ik AT CP
o A %7117} FAH R EA GERRTHp=0.119). $EE4AE ZHALE, $4,
1 SEollA ATl e Zpolrt gtk AF T 71| 17 o] HI&
& LPLCONA 76%Z E‘r% A FHHPHC ¥ HPLC 63%, LPHC 50%)°ll Blal =4 YepRstTh
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Table 4. Effects of crude protein and calcium levels on carcass characteristic of Hanwoo

steers
Items HPHC HPLC LPHC LPLC SEM p-value
CP CA I
Quantity
Carcass weight, kg 428.00 434.00 425.88 427.00 | 4320 | 0.617 | 0.696 | 0.789
Loin area, cm’ 92.00 91.13 92.50 91.88 1.339 | 0.826 | 0.792 | 0.965
Back fat thickness, mm 12.88 12.38 15.37 14.63 | 0.736 | 0.119 | 0.675 | 0.933
Yield index 61.69 61.70 61.02 61.18 | 0.228 | 0.217 | 0.855 | 0.875
Yield grade, A:B:C 25:63:13 | 13:75:13 | 25:38:38 | 13:63:25 - - - -
Quality
Marbling score 6.25 5.75 5.88 6.00 0.319 | 0.926 | 0.781 | 0.643
Meat color 5.00 5.00 5.00 5.00 0.045 | 1.000 | 1.000 | 1.000
Fat color 3.00 3.00 3.00 2.86 0.031 | 0.326 | 0.326 | 0.326
Texture 2.00 225 2.00 1.88 0.159 | 0.574 | 0.851 | 0.574
Maturity 2.63 2.13 2.75 2.63 0.090 | 0.069 | 0.069 | 0.266
Quality grade, 1++:1+:1:2 | 38:25:38:0 25:38:25:13| 25:25:50:0 |38:38:13:13| - -

Note: 1. HPHC, CP 15% and Ca 1.2%; HPLC, CP 15% and Ca 0.6%; LPHC, CP 12.5% and Ca 1.2%; LPLC,
CP 12.5% and Ca 0.6%.
2. SEM, standard error of mean; CP, crude protein; CA, calcium; I; interaction.
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