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Abstract

This study was conducted to investigate the effect of feeding whole crop barley silage (WBS) on the growth performance,
carcass grade, and beef quality of Hanwoo steers. Twelve Hanwoo steers (12-mon-old) were allocated into either a control
(rice straw fed) or WBS (whole crop barley silage fed) group (six animals per group) and fed for 540 d until the animals
reached 30-mon-old. Concentrates and roughage were fed according to the feeding stage phases; finisher I (12—16-mon-
old), II (17-21-mon-old), and III (22—-30-mon-old). A significant increase in growth was observed during the finisher I stage
for the steer fed WBS, whereas a significant increase in growth occurred during the finisher II stage in the control group.
The yield grade of the WBS group increased significantly with a 15.6% increase in the longissimus dorsi area and a 25.7%
reduction in back fat thickness. Marbling scores improved 52.4% in the WBS group compared with the control group. A
significant difference in treatments was observed for the proximate chemical composition of the crude fat content. The
results regarding palatability traits in the WBS group showed a significant improvement in appearance. The results indicate
that the WBS group had improved longissimus muscle and marbling scores on carcass grading compared to the control.

Key words: whole crop barley silage, growth performance, carcass grading characteristics, meat quality
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Table 1. Formula and chemical composition of experiment
diets (%, as-fed basis)

Concentrates Roughages
Items Finisher Finisher Finisher Rice

I I 11T straw WBS
Formula
Corn grain 28.84 2643 4430
C-Gluten feed 8.00 6.50 -
Corn gluten feed 5.00 8.00 12.00
Wheat bran 4.06 6.00 14.61
Wheat-F flour 8.00 5.00 -
Tapioca 5.00 9.00  12.00
Beef king 2.00 2.00 -
Beef plup - 1.00 -
Coconut meal 15.00 12.35 -
Palm Meal 12.00 12.00 8.00
Grain (DDG) 1.00 1.00 1.54
Animal Fat - 0.60 -
Molasses Cane 7.00 7.00 5.00
Limestone fine 2.11 1.60 1.87
Salt toast 0.50 0.50 0.50
Calprona-proten 0.02 - -
Meat-mix 0.02 0.03 -
NaHCO3 0.20 0.20 -
Bionine 0.30 0.30 -
Zeolite 0.60 0.11 -
Vit-mix 0.11 0.10 0.08
Min-mix 0.10 0.10 0.10
High dairy starter - 0.05 -
Genecos-flus 0.03 0.03 -
Mola-coeating 0.05 0.05 -
Molasweet 0.01 - -
Pro-doctor 0.05 0.05 -
Total 100 100 100
Chemical composition
Moisture 1225 1236 1332 1240 11.80
Crude protein 1247  12.06 9.93 4.40 9.95
Ether extract 3.64 4.06 3.24 2.05 2.16
Crude fiber 6.81 7.33 5.93 - -
ADFY - - - 455 24.6
NDF? - - - 69.0 49.2
Crude ash 7.18 6.43 5.67 1343 6.86
NFE? 56.88 57.04 61.74 3841 5137
TDN? 68.54 6926 69.74 382  69.5
DAcid detergent fiber

DNeutral detergent fiber
INitrogen-free extract
“Total digestible nutrients

3}F2 Boehringer Mannheim Choleterol Assay Kit8-<4-S
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Table 2. Condition of gas chromatography for fatty acid

Items

Analysis conditions

Column

Detector

Carrier gas

Injection port temperature
Column temperature

210°C

Supelcowax 10, 30 m x 0.53 mm ID, 1.0 um film thickness
Flame Ionization Detector
Nitrogen (99.99%, Research purity)

165°C (2 min) to 240°C at 3°C/min

Detector port temperature 240°C

Injection volume 1.0 uL

Split ratio 100:1
SAEE, 18 g 7}% AR-L= 75°C, 1087hH 4
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Table 3. Effects of whole crop barley silage (WBS) supple-
mentation on growth performance of Hanwoo steers

Items Control WBS
Initial body wt. (kg) 289.02+12.07  285.10+11.24
Final body wt. (kg) 708.04+15.24 694.51+11.35
Body wt. gain (kg) 419.62+9.65 409.34+5.78
Daily wt. gain (kg/d) 0.873+£0.07 0.852+0.04
Feed intake (kg/d) 8.42+0.12 9.06+0.10
Feed conversion 9.65+0.59 10.63+0.44

(Feed/Gain, kg/kg)

Values are mean+SE.
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Table 4. Effect of whole crop barley silage (WBS) supplemen-
tation on carcass grading characteristics of Hanwoo

steers
Items Control WBS

Yield grade
Carcass weight (kg) 417.24£12.36  424.15+£7.36
Longissimus dosi area (cm?)  88.46+3.0° 102.28+2.50°
Back fat thickness (mm) 11.67+1.34% 8.67+0.92°
Yield index 65.60+0.85° 69.110.96*
Yield grade" 1:4:1 4:1:1
Quality grade
Marbling score? 4.20+0.41° 6.00+0.52*
Meat color” 5.00+0.20 4.00£0.33
Fat color® 3.00+0.01 3.00+0.01
Firmness® 1.00+0.01 1.00+0.01
Maturity® 2.00£0.01 2.00+0.01
Quality grade” 0:2:2:2:0 2:2:1:1:0

Values are mean+SE.

“bYValues with different supersripts in the same row differ at
p<0.05.

DA:B:C

2 higher numbers for better quality

9 1 = light red, 7 = dark red

91 = white, 7 = yellow

-9 low numbers for better quality
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Table 5. Effect of whole crop barley silage (WBS) supplemen-
tation on meat yields (%) of Hanwoo steers

Items Control WBS
Tender loin 1.83+0.05 1.8240.06
Loin 10.12+0.74 10.74+0.53
Strip loin 2.39+0.09 2.32+1.01
Neck 3.99+0.02 4.39+0.03
Blade 7.00+0.02 7.57+£0.31
Topside 6.05+0.11 6.22+0.08
Rump 9.60+0.15 9.78+0.17
Brisket 10.42+0.05 10.95+0.10
Shank 4.44+0.08 4.49+0.09
Rib 13.85+0.30 14.01+0.51
Retail cut 69.69+1.21 72.29+1.37
Bone 15.0+£0.40 15.0+£0.61
Fat 15.31+0.52 12.71+0.34

Values are mean+SE.

Table 6. Effect of whole crop barley silage (WBS) supplemen-
tation on proximate chemical composition and cho-
lesterol in longissimus muscle of Hanwoo steers

Items Control WBS
Moisture (%) 66.48+2.30 65.86+1.93
Crude protein (%) 19.13+0.60 18.20+0.57
Crude fat (%) 13.56+0.31° 16.15+0.20°
Ash (%) 0.81+0.01 0.79+0.03
Cholesterol (mg/100 g) 67.58+3.11 65.24+5.24

Values are mean+SE.
*bValues with different supersripts in the same row differ at
p<0.05.
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Table 8. Effect of whole crop barley silage (WBS) supplemen-
tation on fatty acid composition in longissimus mus-
cle of Hanwoo steers

9/] drs 7]7:”1_]‘ o= %Xé?_f]”\i: ;‘{j?_]'gﬂ—,% EHE?‘ 37801] Items Control WBS
Hal ZA BRI A] FATF 3212 15.1% MAEL. Myristic acid (C14:0) 3.57+0.16 3.22+0.19
- - Myristoleic acid (C14:1) 1.06+0.01 0.95+0.12
6 o] 0] zlol= 9 o3t A= 5 e
H ]l Aol i ol 2 Lee 5 (1997)  pyimitic acid (C16:0) 28.11£0.75 27.9940.57
. Palmitoleic acid (C16:1 n7) 4.84+0.05 5.10+0.29
Table 7. Effect of whol barl 1 WBS 1 -
able 7. Effect of whole crop barley silage (WBS) supplemen- (= -1 15.0) 11.4040.09  10.24+0.25
tation on physical characteristics in longissimus T
muscle of Hanwoo steers Oleic acid (C18:1 n9) 48.01+0.72 50.76x1.14
Linoleic acid (C18:2 n6) 3.02+0.31 3.50+0.26
ftems Control WBS Other 0.16+0.08 0.230.13
pH 5.524+0.02 5.51+0.01 Total 100.00 100.00
Lightness (CIE L*) 37.53+0.32 40.22+0.52 SFAD 43.07+2.01 41.45+£0.97
Redness (CIE a*) 24.32+0.21 23.61+0.18 USFA? 56.93+2.11 58.55+1.65
Yellow (CIE b*) 9.85+0.05 10.02+0.13 USFA/SFA ratio 1.32+0.01 1.41%0.03
Cooking loss (%) X 25.31+0.07 23.04+0.15 Values are mean+SE.
Shear force (kg/cm-) 3.78+0.02 3.2140.01 DSaturated fatty acids
Values are mean+SE. IUnsaturated fatty acids
14
1.2 a
1
0.8
Control
® WBC

Finisher | Finisher Il

11

Finisher llI Averge

Fig. 1. The daily weight gain during the fattening phases. a,b: values with different superscripts within the same stage are significantly

different (p<0.05).



Effect of Whole Crop Barley Silage on Growth Performance and Meat Quality of Hanwoo Steers

Table 9. Effect of whole crop barley silage (WBS) on palat-
ability traits of longissimus muscle in Hanwoo steers

Items Control WBS
Oder 5.03+0.07 5.55+0.75
Appearance 5.10+0.06° 6.75+0.90*
Taste 5.05+0.03 5.70+0.03

Values are mean+SE.
“bValues with different supersripts in the same row differ at p<
0.05.
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