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ABSTRACT

This study was conducted to investigate the dietary effect of total mixed rations (TMR) containing brewers grain, soybean curd
and rice straw, respectively, on growth performance and carcass characteristics of Hanwoo steers. Twenty four Hanwoo steers
(average body weight 168 kg) in 6 months age were randomly allocated to 4 experimental groups, which contained 6 animals per
group during 22-months feeding trial. The treatment was composed of the group fed concentrate and rice straw separately (T1),
the group fed TMR containing brewers grain (T2), the group fed TMR containing soybean curd (T3) and the group fed TMR
containing rice straw (T4). Body weight (BW) was not different among treatment groups during the growing and middle fattening
period. However, it was significantly greater in T4 group than in T2 group on the final BW (p<0.05). Average daily gain was
significantly greater in TMR groups compared to Tl group on the growing and late fattening (p<0.05). However, it was not
different in total average. Dry matter intake tended to be increased in TMR groups. The feed conversion ratio was significantly
lower in T4 group compare to T2 group (p<0.05). According to the yield traits, carcass weight of T1, T2, T3 and T4 were
389.0, 368.4, 387.5 and 384.3 kg, respectively. The back fat thickness, rib-eye area, and yield index were not different among the
groups. Meat color, fat color, texture and maturity were not significantly different among groups. However, marbling score and
appearance rate of meat quality grade of over 1° were greater in T2 and T3 groups compare to other groups. Therefore, these
results indicated that TMR with brewers grain and soybean curd may be ameliorated the growth performance and carcass
characteristics of Hanwoo steers.
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Table 1. Fomula of diets used in this experiment (DM basis, %)
tem Growing Early fattening Mid fattening late fattening
" 13 T4 T2 T3 T4 T2 T3 T4 T2~T4
Corn gluten feed 2.12 2.13 4.08 5.69 6.06 8.25 1.58 - - -
Molasses 2.64 2.65 5.09 4.84 4.66 3.24 5.14 4.67 429 7.49
Soybean meal 0.36 0.35 0.73 — - — — - 0.26 0.13
Soybean hull 3.33 3.34 6.42 8.61 7.95 3.01 9.64 8.76 9.64 0.93
Vitamin - - - - - - 0.06 0.06 0.06 0.09
Yeast - - - - - - 0.06 0.06 0.06 0.09
Cottonseed meal 0.19 0.18 0.35 0.24 0.42 1.57 23.05 18.64 22.78 30.94
Crushing wheat 1.80 1.80 3.47 2698  25.87 16.66 322 2.36 1.46 13.31
Beet pulp 28.84 2190 12.50 4.20 3.93 17.13 0.93 0.86 0.82 1.31
Limestone 0.45 0.45 0.87 0.90 0.93 0.95 0.19 0.17 0.19 0.28
Salt 0.14 0.14 0.27 0.18 0.19 0.19 2.57 2.33 6.24 1.87
Wheat bran 14.33 14.35 27.65 4.96 6.63 18.04 - - 0.24 -
Corn germ meal 5.37 5.39 10.38 - - - 1749  20.16 17.83 36.62
Corn powder 4.50 4.51 8.66 6.46 6.44 6.01 0.33 0.30 0.33 0.58
CaHPO4 0.20 0.20 0.39 0.33 0.32 0.30 14.54 13.16 13.15 -
Tall fescue 9.37 8.45 - 10.01 15.43 - 16.62  21.69 22.48 5.88
Rice straw 7.63 8.83 19.16 14.55 930 24.64 0.18 0.17 0.18 0.47
Brewers grain 18.74 - - 12.06 - - 4.40 - - -
Soybean curd residue - 25.35 - - 11.87 - - 6.62 - -

YT2 : TMR containing brewers grain.
?T3 : TMR containing soybean curd.
T4 : TMR containing rice straw.
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Table 2. Chemical composition of diets used in this experiment (DM basis, %)

Chemical compositions

ftems DM’ cp” CF” EE cA”? TDN'”
Concentrate
Growing (6~11 Month) 87.1 15.0 6.0 3.0 6.2 70.0
1) Early fattening (12~15 Month) 86.8 13.0 4.0 2.0 5.7 72.0
Mid fattening (16~21 Month) 86.8 13.0 4.0 2.0 5.7 72.0
Late fattening (22~28 Month) 87.1 12.0 35 2.1 5.3 73.0
Rice straw 88.0 4.5 28.3 22 15.1 375
TMR with brewers grain
Growing (6~11 Month) 71.2 9.4 14.1 2.1 4.1 52.8
T2  Early fattening (12~15 Month) 722 8.6 15.1 2.2 5.1 53.9
Mid fattening (16~21 Month) 71.6 8.2 13.8 1.6 4.8 58.5
Late fattening (22~28 Month) 82.6 7.8 10.9 2.1 5.1 68.6
TMR with soybean curd
Growing (6~11 Month) 64.9 10.0 11.3 1.9 42 49.1
T3”  Early fattening (12~15 Month) 71.9 9.3 13.7 22 4.6 525
Mid fattening (16~21 Month) 74.3 8.0 11.5 1.9 43 56.2
Late fattening (22~28 Month) 82.6 7.8 10.9 2.1 5.1 68.6
TMR with rice straw
Growing (6~11 Month) 77.9 11.1 133 1.8 5.5 52.1
T4”  Early fattening (12~15 Month) 75.7 9.6 12.3 1.9 5.4 57.8
Mid fattening (16~21 Month) 774 8.3 11.1 2.1 52 58.6
Late fattening (22~28 Month) 82.6 7.8 10.9 2.1 5.1 68.6

Y T1 : The group fed concentrate and rice straw separately.
T3 : The group fed TMR containing soybean curd.

DM : Dry matter.

' CF : Crude fiber.

Y CA : Crude ash.
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?T2 : The group fed TMR containing brewers grain.
T4 : The group fed TMR containing rice straw.

9 CP : Crude protein.

Y EE : Ether extract.
9 TDN : Total digestibility nutrients.

Vacutainer serum REF 367820, USA)°l < 10ml &S A
st} 4ToA PAlEE7] (3, KRI supra 21 K, Korea)Z
3,000 rpmell A 1547 94EE3ste] —70°C Ultra-low temperature
upright freezers (Thermo scientitic, USA)ollA 4] #7714 W&
B3 stk €3 ] glucose, BUN, cholesterol, creatinine,
total protein FE+v A8} 2-5E417] (CIBA-EXPRESS PLUS)
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Table 3. Feeding management of experimental animals (Dry matter basis)

Feeding periods (Month of age)

Item Growing Early fattening Mid fattening Late fattening
(6~11) (12~15) (16~21) (22~Finish)
1"
Concentrate (BW, %) 1.5~1.6 1.6~1.7 1.7~1.8 1.8~A4d libitum
Rice straw Ad libitum
127, 137, 14" Ad libitum

DTl : The group fed concentrate and rice straw separately.
T3 : The group fed TMR containing soybean curd.

Q715 e ste] SAteew WAAE Btekel
4. SHXE|

=
2E
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Analysis System software version 9.2, 2011)& ©]&3}o] FARE
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?T2 : The group fed TMR containing brewers grain.
T4 : The group fed TMR containing rice straw.
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Table 4. The changes of body weight during growing and fattening phases of Hanwoo steers fed experimental

diets
Items T1" 2% 13" T4"
Body weight (kg)
Initial (6 month of age) 169.0 +£12.3 1572 £ 6.5 168.3 +11.5 170.7 £12.0
11 month of age 2743 +14.1 2852 + 9.4 301.7 + 9.7 302.2 + 8.6
15 month of age 393.7 +15.1 400.0 +13.4 416.7 + 9.2 418.8 + 5.4
21 month of age 496.1 +16.9 469.1 +13.6 486.8 +11.5 4928 + 5.8
Final (28 month of age) 644.0 £15.2% 624.0 +14.4° 653.8 £12.6® 680.3 £12.1°
Average daily gain (kg)
Growing (6~11 Month of age) 0.65+ 0.03" 0.80+ 0.03" 0.83+ 0.02° 0.82+ 0.05"
Early Fattening (12~15 Month of age) 0.79+ 0.01 0.76+ 0.04 0.76+ 0.04 0.77+ 0.06
Mid Fattening (16~21 Month of age) 0.87+ 0.04° 0.59+ 0.03° 0.60+ 0.06" 0.63+ 0.02°
Late Fattening (22~28 Month of age) 0.84+ 0.04° 0.87+ 0.04° 0.94+ 0.04™ 1.06+ 0.07°
Overall 0.78+ 0.02 0.77+ 0.02 0.80+ 0.03 0.84+ 0.04

DT1 : The group fed concentrate and rice straw separately.
T3 : The group fed TMR containing soybean curd.
Means + standard error

2 T2 : The group fed TMR containing brewers grain.
T4 : The group fed TMR containing rice straw.

*® Means with different superscripts in the same row differ significantly (p <0.05).
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Table 5. The changes of feed intake and feed conversion ratio during growing and fattening phases of Hanwoo
steers fed experimental diets

Item T1" T2? T3” T4Y
Feed intake Growing (6~11 Month of age)
Concentrate/TMR 391 7.81 7.84 7.77
Rice straw 1.66 - — -
pmr” 4.86 5.56 5.09 6.06
CpP 0.67 0.73 0.78 0.86
TDN 3.36 4.12 3.86 4.04
Early-fattening (12~15 Month of age)
Concentrate/ TMR 5.85 11.81 11.77 11.87
Rice straw 2.84 - - -
DMI 7.58 8.53 8.46 8.99
CP 0.93 1.01 1.10 1.14
TDN 5.2 6.4 6.2 6.9
Mid-fattening (16~21 Month of age)
Concentrate/ TMR 8.16 11.64 11.74 11.40
Rice straw 1.92 — — —
DMI 8.78 9.04 8.72 8.82
CP 1.15 0.96 0.94 0.95
TDN 6.60 6.81 6.60 6.68
Late-fattening (22~28 Month of age)
Concentrate/TMR 9.31 12.37 12.08 11.74
Rice straw 0.90 - - —
DMI 8.89 10.22 9.98 9.70
Cp 1.06 0.96 0.94 0.91
TDN 7.13 8.49 8.29 8.05
Overall period
Concentrate/TMR 7.23 11.21 11.14 10.95
Rice straw 1.76 - - -
DMI 7.83 8.67 8.40 8.64
CP 1.01 0.93 0.95 0.96
TDN 5.87 6.75 6.54 6.68
Feed conversion ratio (feed/gain kg)
Growing (6~11 Month of age) 7.51+0.35" 7.03+0.26™ 6.16+0.14° 7.54+0.43°
Early Fattening (12~15 Month of age) 9.67+0.16° 11.43+0.63% 11.34+0.61° 12.09+0.98°
Mid Fattening (16~21 Month of age) 10.22+0.46° 15.68+1.07° 15.43+1.65° 14.14+0.45°
Late Fattening (22~28 Month of age) 10.75+0.52° 11.79+0.57" 10.68+0.50™ 9.42+0.76°
Overall period 10.50+0.23% 11.32+0.27" 10.58+0.34° 10.4120.04*

" T1 : The group fed concentrate and rice straw separately. T2 : The group fed TMR containing brewers grain.
T3 : The group fed TMR containing soybean curd. “T4 : The group fed TMR containing rice straw.
'DMI : Dry matter intake. Means =+ standard error. *°Means with different superscripts in the same row differ significantly (p<0.05).
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Table 6. The changes of serum parameters during growing and fattening phases of Hanwoo steers fed

experimental diets

Item 11 Month of age 15 Month of age 21 Month of age Finish
T1" 148.0 +30.0 189.3 +34.8° 129.2 +14.2° 160.5 +20.5"
T2” 146.8 +46.8 127.3 +15.6° 101.3 +22.4° 104.6 +28.5°
Cholesterol (mg/100ml) 3 b b be
T3 156.4 +£16.3 149.0 +£21.1 104.8 £22.6 82.3 +£11.1
T4 156.5 +36.8 136.0 +21.6° 89.5 + 9.6" 100.5 +27.0™
Tl 1.00£ 0.12 1.27+ 0.14 0.98+ 0.04 1.23+ 0.18
Creatinine (mg/100ml) T2 0.83+ 0.08 1.12+ 0.08 0.88+ 0.08 1.16+ 0.11
reatiine (Im;
T3 0.86+ 0.09 1.32+ 0.08 0.92+ 0.08 1.23+ 0.23
T4 0.88+ 0.12 1.25+ 0.15 0.88+ 0.10 1.27+ 0.24
T1 65.00+ 3.81 60.17+12.35 76.16+ 7.73° 59.33+ 8.26
Gl (mg/100m) T2 63.27+ 5.88 61.83+ 9.15 78.00+ 7.87% 66.04+ 7.44
Heose img T3 63.83% 4.12 65.50+ 8.53 86.67+ 2.66" 60.17+ 3.76
T4 69.83+ 9.87 70.33+ 7.69 85.00+ 8.46™ 69.50+ 5.75
Tl 5.62+ 0.19 6.18+ 0.24 5.96+ 0.28 5.75+ 0.57
Total protein (mg/100ml) T2 5.86+ 0.27 6.30+ 0.22 6.02+ 0.22 6.17+ 0.17
otal protein (Im;
P T3 5.70+ 0.15 6.02+ 0.13 5.70+ 0.17 5.40+ 0.50
T4 5.72+ 0.28 5.97+ 0.31 5.72+ 0.33 6.02+ 0.64
T1 11.34+ 2.04 13.53+ 1.71° 8.62+ 1.65° 14.58+ 2.48"
BUN (mg/100ml) T2 9.62+ 0.79 8.62+ 1.39° 5.68+ 1.21% 7.60+ 2.04°
m,
& T3 11.98+ 2.24 8.58+ 1.9¢° 472+ 0.79¢ 8.63+ 1.42°
T4 11.76+ 2.40 9.55+ 1.41° 720+ 1.83% 7.25+ 1.90°
UT1 : The group fed concentrate and rice straw separately. )T2 The group fed TMR containing brewers grain.
T3 : The group fed TMR containing soybean curd. T4 : The group fed TMR containing rice straw.
Means + standard error **¢ Means with different superscripts in the same row differ significantly (p<0.05).
Table 7. Carcass traits of Hanwoo steers fed experimental diets
" Treatments
cms
1" 2% 3" 4"
Yield traits
Carcass weight (kg) 389.0+11.1 368.4+11.9 387.5£58 384.3 +11.1
Back fat thickness (mm) 13.5¢ 2.0 152+ 2.5 11.3+£1.0 11.7 £ 1.0
Rib-eye area (cmz) 85.8+ 1.8 81.0+ 5.1 84.8+3.4 80.8 £ 2.0
Yield index 65.3+ 2.1 63.6+ 1.8 66.1+ 0.6 67.8 £ 1.0
Yield grade (A:B:C, %) 17:66:17 0:80:20 17:83:0 17:83:0
Quality traits
Marbling score” 52+ 0.6 6.2+ 0.4 6.7+0.7 57+ 06
Meat color” 48+ 0.2 4.6+ 02 45402 5.0 £ 0.0
Fat color” 3.0+ 0.0 3.0+ 0.0 3.0+0.0 3.0 £ 0.0
Textureg) 1.3+ 0.5 1.0+ 0.0 1.0£0.0 1.17£ 0.2
Maturity” 2.0+ 0.0 2.0+ 0.0 23+02 2.0 £ 0.0
Quality grade (17:17:1:2, %) 0:50:33:17 0:80:20:0 17:66:17:0 0:66:17:17

VTl : The group fed concentrate and rice straw separately. )TZ The group fed TMR containing brewers grain.
T3 : The group fed TMR containing soybean curd. ) T4 : The group fed TMR containing rice straw.
> Marbhng score : l=devoid, 9=abundant. 9 Meat color : 1=bright red, 7=dark red
7 Fat color : l=creamy White, 7=yellowish ¥ Texture : I=soft, 3=firm
* Maturity : 1=young, 9=old Means + standard error.
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