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ABSTRACT

To develop a diet for Hanwoo steers during the late fattening phase, three different feeding treatments were investigated: a
group fed concentrate and rice straw separately (Formula feed), a group fed TMR during the whole late fattening period (TMR),
and a group fed TMR plus concentrate (Formula-TMR). Thirty Hanwoo steers 20 months of age (average body weight =445 kg)
were allotted by a completely randomized design into three treatment groups (ten steers in each group). The impact of these
treatments on the performance, carcass traits, and blood composition related to body fat synthesis was assessed. The average dry
matter and TDN intake were greater in Formula-TMR compared to other treatments (p<0.05); however, body gain, carcass weight,
meat production index, and fat color were not affected by dietary type. Blood characteristics, such as concentrations of retinol,
insulin, and leptin were not affected by any of the treatments; however the marbling score of the /longisimus muscle was
significantly higher in Formula-TMR (p<0.05), which was relatively high in blood leptin concentration. The muscle texture, meat
quantity index, and meat quality index were highest in the Formula feed, TMR, and Formula-TMR, respectively (p<0.05).
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it 207099 HE BT &9 AXS- 307 (BiAT 445 2Aslglen, TDN @ ¢98AIE9] TDN & (National

kg)E FAISY 3070EE7HA] 107047 AMAIES AAISHIEL  Institute of Animal Science, RDA. 2007)S sgv]o] 443}
SAAMEE Al uidAbESE A e wjeAlE et gdaEel  ARteRlth

H=g TMRS At om, TAALES] 3184 243 TMRY] TAAE FERIA A 2007-405] =ASE WAIE
W| g Table 13} 2T (Livestock Quality Assessment. 2007)°l w2} 37} ).
oo 7t AT 478 AEAT FE Aol sLAAe]

N

2. AEMA 2 Atekaz| Jul o 2 XLE AF3le] FA], 3,000 rpmol A 2087 AAIEE A

LS wEste] BAAA —70CellA] BTt
AYFE TR} ZARE 2ElF9d T (Formula feed), % retinol > HIEFW A retinol XT3 (all  trans-
TMR #497, Z8]al TMRY HIEAREE F7F 398 &35  RETINOL, Sigma)< iso-propanol (HPLC, Merck, Germany)ol
(Formula-TMR)Z Uro] ZF A2 1074 & dofujxall  &3A1A 100 mls 100 TU (301¢/100 ml), 250 TU (754¢/100 ml)
th ZF A Y] AlFRE]E Table 2004 B wiel 23, &3 v) 2 500 TU(1504g/100m)E FEEA0 = 3193, AEE HAE
HEEEL A HFES 3tk £ 3 >3] (The Vitamin Society of Japan, 1989)2] 41w
upg} ZAox M 2lsle] HPLC (Perkinelmer, Series 200,

Table 1. Chemical composition of experimental diets

. Formula feed . TMR
Nutrients - — Rice straw 7 RN
Fattening Finishing Fattening Finishing
DM 90.25 89.53 88.00 65.41 74.63
Crude protein 12.19 13.40 5.11 13.36 12.11
Ether extracts 2.78 2.79 2.39 1.35 3.71
Crude fiber 8.04 7.23 32.16 15.20 11.30
Crude ash 6.98 6.50 17.16 6.20 6.99
N-Free extracts 60.26 59.61 43.18 29.30 40.52
NDF 51.11 40.95 75.41 59.88 52.00
ADF 12.88 12.26 51.02 25.45 19.36
TDN 78.67 81.53 43.23 77.20 79.50

b Corn, 22.0%; Barley, 2.5%; Hulls (wheat bran, soybean hull, cottonseed hull), 19.5%; Meals (Brewer’s grain, Soybean meal, Palm kernel
meal, Coconut meal), 33.0%; Whole cotton seed, 1.5%; Vitamin-mineral premix, 1.6%; Hay (rice straw, rye grass, klein hay, alfalfa, tall
fescue), 19.9%.

& Corn, 25.5%; Barley, 10.0%; Hulls (wheat bran, soybean hull, cottonseed hull), 20.8%; Meals (Brewer's grain, Soybean meal, Palm
kernel meal, Coconut meal), 32.5%; Vitamin-mineral premix, 1.3%; Hay (rice straw, rye grass, klein hay, alfalfa, tall fescue) 10.0%.

Table 2. The experimental design

Treatments
Items
Formula feed TMR Formula-TMR
No. of animal 10 (2 pens) 10 (2 pens) 10 (2 pens)
. Formula feed . TMR ad libitum + Formula feed
Fattening phase (24~26 month) . . TMR ad libitum
ad libitum + rice straw 1.5 kg 25kg
L Formula feed . TMR ad libitum + Formula feed
Finishing phase (27~31 month) o . TMR ad libitum
ad libitum + rice straw 1.0 kg 2.5kg
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Table 3. Effect of dietary type on feed intake in Hanwoo steers

Treatments
Items Formula feed TMR Formula-TMR
Formula feed Rice straw TMR Formula feed
Age, mo s REI e
23 8.7 1.2 13.0 9.9 3.7
24 9.5 1.2 14.0 9.8 2.5
25 9.4 1.2 14.6 9.5 2.5
26 9.2 1.2 14.6 9.7 2.5
27 7.9 1.2 14.4 9.5 2.5
28 10.0 1.2 11.7 10.0 2.5
29 8.8 1.1 10.7 8.4 2.5
30 8.6 1.2 9.9 9.3 2.5
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Table 4. Effect of dietary type on dry matter intake in Hanwoo steers

ftems Treatments SEM
Formula feed TMR Formula-TMR
Age, mo s DM K@/ e
23 8.67° 8.50" 11.88° 1.72
24 937 9.16° 10.75° 0.80
25 9.29° 9.55% 10.48° 0.49
26 9.09° 9.55% 10.65" 0.58
27 7.96° 10.75° 10.47° 0.35
28 9.79% 8.73° 10.91* 1.09
29 8.65% 7.99° 9.51° 0.76
30 8.57% 739 10.30° 1.46
Mean 9.05° 8.95° 10.62* 0.85
................................................ TDNIKg/d «eveeeeeresmemesesmmmnesesninenins
23 6.01° 736 8.67" 1.33
24 6.52° 6.54° 7.85° 0.76
25 6.46° 6.39° 7.65° 0.71
26 6.33" 6.49° 797" 0.79
27 5.50° 6.39° 7.64* 1.08
28 6.84° 6.65° 7.96° 0.71
29 6.04° 5.84° 6.94* 0.59
30 5.95° 6.29° 7.52° 0.83
Mean 6.21° 6.50° 7.75° 0.82
*® Means in the same row with different superscripts differ significantly (P<0.05).
Y Standard error of means.
Table 5. Average daily gain and feed conversion of Hanwoo steers
Treatments
Items
Formula feed TMR Formula-TMR
Initial body weight, kg 486.63+13.27 485.10£17.61 493.80+10.03
Final body weight, kg 679.25+13.07 665.70+17.80 675.20£16.58
Total body gain, kg 192.63+ 6.04 180.60+12.09 181.40+ 9.86
ADG", kg 0.80+ 0.02 0.75+ 0.05 0.75+ 0.05
DMI”, kg/d 8.92+ 0.80 8.95+ 0.76 10.62+ 0.84
Feed conversion 11.15 11.93 14.16
Mean + SE.
b Average daily body gain.
? Dry matter intake.
FIHE 710 F 9lrh(Paik et al., 1996). 7 Fode AAHA edstrh A2 = retinol ¥ leptin 3k
& EFEh AHer o Holglou foAe St
3. @9 = retinol, insulin & leptin &2 >0.05).
olgdle Auhild AHEE| &4 (lipoprotein lipase)e] A4S
SAMS-2] HA F retinol, insulin % leptin®] RS Table F7HA7 2R 744 AW 24 (hormone-sensitive lipase)
694 B upe} 2t o] S Aoz 3o felE At FEE A

e Aow LA retinol

$47 #()el WAl

SAAE S =7 A7l 2] Qlth(Hong. et al,
(2003) leptin®] 77 iAWY s
Kim % (2005)% leptind} A|1e] wlEd
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Table 6. Concentrations of retinol, insulin and leptin of blood in Hanwoo steers

Treatments
Items
Formula feed TMR Formula-TMR
Retinol, pg/dl
Fattening phase, (24~26 month) 26.45+4.38 33.27+5.14 40.95+1.30
Finishing phase, (27~31 month) 4549 £4.35 40.23+£5.75 43.12+2.71
Mean 38.47+3.65 35.69+3.04 42.42+3.47
Insulin, ng/ml
Fattening phase, (24~26 month) 1.15+£0.33 2.25+0.58 1.43+£0.64
Finishing phase, (27~31 month) 3.72+0.88 2.78+0.53 2.73+0.29
Mean 2.69+0.47 2.57+0.40 2.15+£0.26
Leptin, ng/ml
Fattening phase, (24~26 month) 3.55+1.17 3.10+0.25 4.62+0.80
Finishing phase, (27~31 month) 426+0.40 4.51+0.49 5.57+0.57
Mean 3.95+0.40 4.36+0.54 5.41+0.70
Mean + SE.
L A ARAAE 7 vkl B itk w35 leptink AT 396~413kg FEO2AM TMRTZF APz fo4 A
of o Fofl wkeld A FAZF FANAE g dwdol o= itk AW A= EelEeld, TMRT B £ 74
J= Ao YEIITH(Geary et al., 2003)3 Stk £ AldolAl 7z} 163 mm, 16.2mm 2 162 mm=z X7k §94 Aol §l
= g F leptin o] Al or =W 9o AR gk AN FAE Holdhs AbRRThs FAIT o B2 9
7h Zelwolgtel Hlel foAow =g, JeA s FAY Ae S vAE Ao® Hau® vb 9or (Shin I S. 1995), WS¢

A,

A#9 2l J5S AT 5 gl
EAMY

Alzel Fogee] w2 3% AN TAAZA A= Table
70l VFERHSAT.

g 600kg o1’ ARl =9, 600 kg

ofgtell wlgte] A F

Ae FAYAGE By v} 9tk (Garcia-De-Siles et al., 1982).

FETE FeEFelT, TMRT 4

37 47 63.2, 65.5

9 63.52 94 Aolrt YUATE Sk Frkel WA BAVE 9l
o T E A Ay, FElselT, TMRT B &3 247
9lcem’, 87cm’ 2 93 em’E UERto}t AEzke] fojak ¢l

Table 7. Effect of dietary type on carcass traits of Hanwoo steers

Treatments
Items

Formula feed TMR Formula-TMR
Carcass weight, kg 413 +£8.78 396 +9.58 413  +13.39
Back fat thickness, mm 163 £2.11° 12.6 +1.90° 16.2 + 2.04°
Longissimus musle area, cm’ 91.0 £2.35 87.0 +£3.13 93.0 £ 3.73
Meat production index 63.2 +1.51 65.5 +1.46 63.5 + 1.37
Meat yield grade 1.9 £0.26 23 +£0.21 1.7 £ 0.21
Marbling score 42 +0.56° 4.9 +0.53% 6.1 + 0.52°
Fat color 5.0 £0.24 4.7 £0.15 4.6 + 0.16
Muscle texture 1.7 £0.16" 14 £0.15" 1.1 +0.10°
Meat quality index” 3.00+0.17 3.50+0.37 2.89+ 0.31
Meat yield index” 2.30£0.21 170+ 0.21 2,11+ 0.26
Meat yield (A:B:C), head 2:5:3 4:5:1 1:5:4
Meat quality (17:1:2), head 1:6:3 5:2:3 5:5:0
Means + SE.

** Means in the same row with different superscripts differ significantly (p<0.05).
D Grade index was estimated based on quality index; 17 (5.0), 17(4.0), 1(3.0), 2 (2.0), 3 (1.0).
? Grade index was estimated based on yield index; A (3.0) for higher than 69.0, B (2.0) for 66.0~69.0 and C (1.0) for lower than 66.0.
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