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Effects of Total Mixed Rations on Growth Performance and

Carcass Characteristics of Hanwoo Steers

Young Moo Cho, Eung Gi Kwon, Sun Sik Chang, Tae Il Kim, Byung Ki Park, Su Won Kang
and Bong Hyun Paek
National Institute of Animal Science, RDA

ABSTRACT

To investigate the effects of total mixed ration (TMR) on growth performance and carcass characteristics
of Hanwoo steers, sixty steers were randomly assigned to one of four treatment groups; separate feeding of
concentrate and rice straw (control), wet TMR (TMR 1), dry TMR with 20% (TMRII) and 40% (TMRII)
barley bran from 6 to 28 month of age. In growth performance, average daily gains of TMRII group was
the highest (0.70 kg/day) but significant differences between treatments were not found (p>0.05). Average
feed required for kg body weight gain of control group was 11.63kg. Those of TMRI through TMRII
were 9.29, 10.46 and 10.71 kg, respectively. Dressing percentage and retailed cut percentage were 59% and
63%, without any significant differences between treatments (p>0.05). There were no significant differences
in rib-eye area, back fat thickness, meat color and fat color (p>0.05). Average marbling score was higher

(p<0.05) in TMR I than in control group.

(Key words : Total mixed ration, Hanwoo steer, Carcass characteristics, Economic efficacy)
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Table 1. Chemical composition of commercial concentrates and rice straw for control diet

(DM basis)

Item Grower” Finisher I 2 Finisher 1% Rice straw
Dry matter (%) 90.87 90.04 88.10 85.47
Crude protein (%) 16.11 13.52 12.50 5.14
Ether extract (%) 3.72 3.90 4.50 1.62
Crude fiber (%) 9.83 9.24 941 36.22
Crude ash (%) 6.80 5.95 6.42 13.73
Ca (%) 1.50 1.22 0.90 021
P (%) 0.61 0.52 0.44 0.11
TDN (%) 68.50 70.00 7150 38.29
Y Grower : 6~12 month of age; 2 Finisher I : 13~19 month of age; ¥ FinisherII : 20~28 month of age);

% TDN : Total digestible nutrients (calculated value).
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Table 2. Formulation and chemical composition of total mixed rations (%, DM basis)

TMR I TMRI? TMRII?
Item 2 5 B

G FI FII G FI FII G FI FII
Crushed corn 180 250 440 21.0 355 425 225 365 405
Barley - - 5.0 - - - - - -
Wheat bran 4.0 5.0 2.0 200 150 130 3.0 - 3.0
Soybean hull 80 110 8.0 175 100 130 13.0 5.0 5.0
Alfalfa cube 3.0 - - 100 100 11.0 100 -
Wet brewers grains 425 330 236 - - - - - -
Barley bran - - — 200 200 200 400 40.0 400
Rice bran - 10.0 8.0 - - - - - -
Soybean curd process 4.0 - - - - - - - -
Palm meal 5.0 6.0 — - - - — - -
Molasses 2.0 2.0 2.0 - - - - - -
Limestone 0.6 0.6 - 1.0 1.0 1.0 1.0 1.0 1.0
Salt 0.3 0.3 0.3 — — — — — —
Vit.-min. premix 0.6 0.1 0.1 05 05 05 0.5 0.5 0.5
Tall fescue straw - 2.0 - - - - - - -
Pineapple pulp - - 3.0 - - - — - -
Rice straw 12.0 5.0 4.0 10.0 80 100 9.0 80 100
Total 100 100 100 100 100 100 100 100 100
CpP 165 159 1238 126 119 137 146 130 134
Ca 133 136 120 091 165 082 078 135 0.79
P 060 061 062 051 040 057 069 048 054
TDN7) 414 475 546 628 643 658 61.0 622 633

Y TMRI: wet type; 2 ¥ TMRI-II : dry type. ¥ G : Grower(6~12 month of age); ® FI : Finisher I (13~19
month of age); ® FI : FinisherII(20~28 month of age). ” TDN : Total digestible nutrients (calculated value).
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Table 3. Body weight gain and average daily gain of Hanwoo steers by treatments
Item Control TMR I TMRII TMRII
Body weight (kg)
6 month of age 153.0 #31.7 153.6 +26.0 153.4 4253 153.2 4253
12 month of age 252.6 £36.4 257.1 +27.8 258.1£34.7 252.4£37.1
19 month of age 393.9 +40.8 451.6 +27.4 4343 +483 4333 +26.4
28 month of age 583.5+53.5 605.3 +37.3 618.5+62.7 605.4 +39.1
ADG (kg)
Growing stage ” 0.55+0.11 0.57+0.11 0.58+ 0.14 0.55+0.13
Finisher stage T2 0.66:0.10° 0.91+0.11° 0.83+ 0.11° 0.83+0.08"
Finisher stage T1° 0.69:+ 0.09° 0.57+0.06" 0.68+ 0.12° 0.64+0.10°
Overall period 0.65+ 0.07 0.68+ 0.05 0.70+ 0.09 0.68+ 0.06

Values are mean+SD.

¢ Means with different superscripts in the same row differ significantly(p<0.05).
Y Growing stage : 6~12 month of age.

2 Finisher stage I: 13~19 month of age.

® Finisher stage II: 20~28 month of age.
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Table 4. Effects of feeding TMR on feed intake and feed conversion

Item Control TMR I TMRII TMRII
.............................. Dry matter basis «+-«-«wsseeresseseeesnens
Growing stage
Feed intake (kg/head/day)
Concentrate 3.23 — — —
Rice straw 1.82 — — —
TMRY — 4.41 479 4.77
DMI? 5.05 441 4.79 477
FC¥ (feed/gain, kg/kg) 9.18 7.74 8.26 8.67
Finisher stage I
Feed intake (kg/head/day)
Concentrate 5.36 — — —
Rice straw 321 — — —
TMR 7.22 7.90 7.82
DMI 8.57 7.22 7.90 7.82
FC (feed/gain, kg/kg) 12.98 7.93 9.52 9.42
Finisher stage I
Feed intake (kg/head/day)
Concentrate 7.66 — — —
Rice straw 141 — — —
TMR — 7.33 9.28 9.24
DMI 9.07 7.33 9.28 9.24
FC (feed/gain, kg/kg) 13.14 12.86 13.65 14.44
Overall period
Feed intake (kg/head/day)
Concentrate 5.42 — — —
Rice straw 2.15 — — —
TMR — 6.32 7.32 7.28
DMI 7.56 6.32 7.32 7.28
FC (feed/gain, kg/kg) 11.63 9.29 10.46 10.71

Y TMR : total mixed ration; ? DM

| : dry matter intake; ® FC : feed conversion
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Table 5. Effects of feeding TMR on carcass characteristics of Hanwoo steers

Item Control TMR I TMRII TMRIIT

Fasting weight (kg) 572.94+58.9 595.9+43.1 611.0+61.1 588.8+42.8
Carcass weight (kg) 341.94+34.9 350.2+27.1 365.3+40.3 348.91+24.6
Dressing percentage (%) 50.7+ 1.4 58.8+ 1.8 59.8+ 2.1 59.3+ 1.4
Salable meat percentage (%) 63.0+ 0.7 63.0+ 1.0 62.6+ 0.7 63.0+ 0.7

Values are mean+SD.
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Table 6. Effects of feeding TMR on carcass yield and quality traits of Hanwoo steers

Item Control TMR 1 TMRII TMRIO
Carcass yield traits

Carcass weight (kg) 341.9+34.9 350.2+27.1 365.3+40.3 348.9+24.6
Rib-eye area (cm?) 81.6+ 7.6 83.3+ 6.8 83.2+ 5.8 79.1+ 6.1
Back fat thickness (mm) 9.4+ 3.1 9.7+ 4.6 11.3+ 34 9.4+ 3.2
Yield grade (A:B:C, head) 6:8:0 8:5:1 4:8:3 6:7:1
Quality traits

Marbling score 3.4+ 2.0° 5.0+ 2.0° 3.8+ 157 3.0+ 1.7°
Meat color ? 4.6+ 0.5 4.7+ 0.5 4.7+ 05 45+ 05
Fat color ¥ 3.1+ 0.6 2.9+ 0.3 2.9+ 0.3 2.9+ 0.3
Texture ¥ 1.7+ 05° 12+ 04° 1.4+ 0.5% 1.7+ 05°
Maturity * 2.1+ 0.3 2.0+ 0.0 2.0+ 0.0 2.0+ 0.0
Quality grade (1%:1:2:3, head) 4:0:8:2 7:4:2:1 2:8:4:1 1:3:8:2

Values are mean + SD.

high numbers for better quality.
light red, 7 = dark red.

white, 7 = yellow.

99 1 = low numbers for better quality.
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Table 7. Physical characteristics and chemical composition of beef by treatments

Item Control TMR I TMRIO TMRII
Physical characteristics

Shear force (kg/cm?) 45+1.1% 4.8+1.1% 5.7+2.0° 3.8+1.1°

Cooking loss (%) 37.3+0.7 37.3+1.4 36.1+1.4 35.7+0.9

Water holding capacity (%) 52.4+1.1 52.5+2.4 53.4+2.3 53.7£14
Panel test”

Juiciness 3.7x14 4.3+0.8 3.8£0.4 3.4+0.5

Tenderness 3.8x1.0 4.0+1.3 4.0+1.1 3.4+1.1

Flavor 4.7+0.5 4.7£1.0 4.2+0.4 3.8+0.8
Chemical composition (%)

Moisture 66.0+0.2° 65.70.1° 68.0+0.5" 70.1+0.2°

Protein 19.4+0.2° 20.0+0.2° 21.0+0.4° 20.9+0.2°

Fat 12.3+0.2 12.5+0.2 9.2+0.5 6.9+0.2

Ash 0.9+0.1 0.8+0.0 0.9+0.0 0.9+0.0

Values are mean + SD.

ab,c

Y Panel test score : 1 (very bad) to 5 (very good).

HolTEolA  =UTHp<0.05). M SAIAS
frelde giglon, SAe AW g 2
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Table 8. Effects of feeding TMR on the economic efficacy of Hanwoo steers

(Unit : 1,000 Won)

Item Control TMR I TMRII TMRIO
Gross receiptsl) 4,981.3 5,216.1 5,079.8 4,942.2
Operating cost 2,799.2 2,835.6 2477.8 2,471.6

Calf 1,332.3 1,332.3 1,332.3 1,332.3

Feed 1,295.4 1,331.8 974.0 967.8
Others? 1715 1715 1715 1715
Income 2,182.1 2,380.5 2,602.0 2,470.6
Income/22 months 99.2 108.2 118.3 112.3
Index 100.0 109.1 119.3 113.2
Y Gross receipts : Selling price of carcass by grade and by product (’02. 9).
2 Others : On the basis of the standard income of agricultural and livestock products (2001, RDA).
20% B 40% S+ ARAuigAbETE 2 V.8 %
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