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Effects of high energy diet on growth performance, carcass characteristics,
and blood constituents of Hanwoo steers distributed by estimated breeding
value for meat quality
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Abstract : This study was to investigate the effect of high energy diet on characteristics of Hanwoo steers distributed
by estimated breeding value (EBV). The aim of this experiment was to determine the effect of high energy diet on the
high and low beef group distributed by EBV for quality grades. We hypothesized that high energy diet is able to increase
quality traits in high EBV groups when fed a high energy diet. A 2 x 2 factorial arrangement (High energy, control
vs high EBV, low EBV) in a completely random design was used to feed 26 Hanwoo steers. Blood was drawn from
each steers from 11 to 28 months. ADG and feed efficiency were not different between high energy and control diet
(P>0.05). The level of DMI was greater at calf and early fattening diet in low EBV groups (P<0.05). Serum glucose
and tryglyceride conecntrations were increased (P<0.05) by high EBV group from 22 to 28 month old. Serum NEFA
concentration were plateau at 24 months at high EBV group and steady reduced by high energy diet (P<0.05). This data
indicated that high energy diets increased serum glucose and triglyceride concentrations of high EBV steers at final fattening
period.
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Table 1. Feeding management of experimental animals.

Month of feeding

Items : - .
Growing Early fattening Late fattening
Concentrate (BW, %) 1.5-1.6 1.6 - 1.8 1.9 - ad libitum
Forage Hay Rice straw Rice straw
ad libitum
Table 2. Chemical composition of diets used in this experiment (DM basis, %).
Concentrate Energy
Items Growing Early fattening Late fattening Hay Rice straw
Conrtol High Control High Control High
pm" 87.73 87.69 87.79 87.94 87.43 87.57 90.13 91.43
cp” 16.00 16.48 13.00 13.39 12.38 12.75 15.87 4.39
EE” 3.42 3.76 3.74 4.57 4.11 5.04 2.78 2.36
CcA” 9.12 8.48 9.04 8.62 7.51 7.09 7.15 13.07
NDF” 28.25 27.10 27.61 26.85 25.34 26.63 76.29 70.21
ADF? 11.36 10.84 10.84 10.35 10.12 8.82 40.15 38.13
TDN” 70.53 72.65 71.00 73.13 74.00 76.22 53.00 44.00

DM : Dry matter, ICP : Crude protein, YEE : Ether extract, YCA : Crude ash,
NDF : Neutral detergent fiber, “ADF : Acid detergent fiber, "TDN : Total digestible nutrients
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Table 3. Growth performance and feed intake of Hanwoo steers depends on breeding value.
Breeding Value/Diet p-value
) 7
ftems B) BVEH) : B - SEY BV Diet BxD”
Cont High Cont High

Intial BW4) (kg) 234.0 2213 224.0 233.2 11.7 0.9393 0.8857 0.3796
Final BW (kg) 705.4 695.0 686.2 718.2 24.4 0.9394 0.6753 0.4127
ADG”
Growing (8-11mo) 0.69 0.75 0.84 0.70 0.08 0.5458 0.6425 0.2302
Early (12-19mo) 0.58 0.55 0.52 0.56 0.05 0.6758 0.9555 0.6514
Late (20-27mo) 1.09 1.05 0.97 1.11 0.10 0.7614 0.6247 0.4252
DMI”
Growing (8-11mo) 5.76 5.77 6.04 6.04 0 0.0001 0.0001 0.0001
Early (12-19mo) 8.62 8.58 8.64 8.65 0.02 0.0273 0.3731 0.1050
Late (20-27mo) 10.34 9.78 10.04 10.24 0.11 0.8787 0.5182 0.0230
F/G”
Growing (8-11mo) 8.47 8.57 7.73 8.29 0.70 0.4881 0.6542 0.7519
Early (12-19mo) 15.12 15.36 13.99 14.88 0.84 0.3669 0.5207 0.7129
Late (20-27mo) 9.30 8.04 8.64 8.60 0.52 0.9201 0.2423 0.2699

YHigh breeding value

Low breeding value

’Control diet

4)Body weight

5)Average daily gain

9Dry matter intake

DFeed to gain of body weight

¥Standard error

Q)Breeding value x Diet interactions
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Table 4. Serum parameters of Hanwoo steers according to the treatment of diets or breeding value.

Breeding Value/Diet p-value
b} 2)
ftems N BVH) BVL” SE¥ BV Diet  BxD”
Cont High Cont High

ALB?

Growing 3.64 3.59 3.48 3.69 0.07 06595 02797  0.0822

Early 3.45 3.27 3.30 3.35 0.10 07630 05679  0.2832

Late 3.58 3.54 3.55 3.59 0.02  0.6959 09598  0.1447

Final 3.39 3.20 2.88 3.45 0.16 04456 02536  0.0303
GLU”

Growing 81.57 79.18 78.28 81.04 259 0.8052 09596  0.3505

Early 90.66 75.91 83.10 80.23 238 05139  0.0005  0.0178

Late 70.27 73.18 72.19 63.71 209 0.0852 02039  0.0097

Final 85.29 81.29 73.67 70.67 576 0.0769  0.5651  0.9343
TG"

Growing 2275 20.82 19.41 21.38 098  0.1762 09884  0.0597

Early 26.20 17.63 21.97 16.83 139  0.0859  0.0001  0.2389

Late 22.98 27.16 23.69 17.24 195  0.0247 05768  0.0097

Final 31.86 25.71 18.83 16.83 254 0.0004  0.1390  0.4431
TP”

Growing 9.51 7.13 6.82 7.25 129 03393 04648  0.2986

Early 6.61 6.34 6.41 6.51 020 09536 06772  0.3760

Late 6.83 6.95 6.90 742 0.18  0.1537  0.0927  0.2844

Final 6.43 6.09 5.58 6.35 033 04092 05457  0.1224
1P

Growing 8.35 8.68 8.73 9.13 0.18  0.0262  0.0503  0.8629

Early 7.53 727 731 7.05 021 03342 02439  0.9889

Late 7.47 7.59 7.76 7.48 0.07 02898 03166  0.0183

Final 6.77 6.41 5.53 6.75 028 03964 04373  0.0556
NEFA”

Growing 301.4 331.0 258.5 262.0 181 0.0037 03804 04916

Early 217.7 2273 2219 2327 181  0.8009  0.5896  0.9740

Late 316.7 328.1 316.5 2275 117 0.0380 02580  0.0395

Final 180.4 264.7 216.2 2253 260 09469  0.0982  0.1790

UControl diet, ?ALB: albumin (g/dl), IGLU: glucose (mg/dl), TG: triglyceride (mg/dl), TP: total protein (g/dl), 1p: phosphorus
9)Breeding value x Diet interactions

(mg/dl), NEFA: non-esterified fatty acids (g/dl), ®Standard error,
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Table 5. Carcass characteristics of Hanwoo steers depends on diets or breeding value.

Breeding Value/Diet p-value
1 2
ftems 5 EVE) _ BiC _ SE4) BV Diet BxD”
Cont High Cont High

Yield traits
Carcass weight (kg) 391.00 390.86 385.33 397.67 16.5 0.9716 0.7246 0.6980
Backfat thckness (mm) 10.86 8.57 8.00 8.17 1.70 0.3315 0.5255 0.4632
Ribeye area (cm’) 78.29 79.00 82.83 80.33 297 0.3152 0.7579 0.5800
Yield index 65.42 66.94 67.93 67.21 1.24 0.2572 0.7402 0.3563
Quality traits
marbling score 2.86 3.43 3.33 2.00 0.71 0.4917 0.5815 0.1758
Meat color 5.00 5.00 5.00 5.00
Fat color 3.57 3.29 3.50 3.50 0.22 0.7344 0.4991 0.4991
Texture 1.71 1.86 1.67 2.00 0.17 0.7682 0.1498 0.5567
Maturity 2.00 2.00 2.00 2.00

YHigh breeding value

Low breeding value

’Control diet

“Standard Error

Breeding value x Diet interactions

L 3499 49 2 $7H)
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