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Effects of Feeding Levels of Barley Grains on Growth
Performance and Carcass Characteristics of Hanwoo Bulls

S. S. Chang*, S. K. Hong*, B. S. Lee*, Y. M. Cho*, W. M. Cho*, E. K. Kwon*,
B. H. Paek* and M. K. Song**

National Livestock Research Institute, RDA*, Chungbuk National University**

ABSTRACT

The present study was carried out to determine the effects of feeding levels of barley grain in diets of
Hanwoo on the growth performance and carcass characteristics of Hanwoo. Twenty Hanwoo bull calves
(initial mean body wt. 99 kg) were randomly divided to examine the effects of 5 feeding levels of barley
grains (addition levels: 0, 0 and 40% for FII40; 0, 0 and 60% for FII60; 0, 20 and 40% for F2040; and
0, 20 and 60% for F2060 during the growing, early fattening and late fattening periods, respectively) on
growth performance and meat quality. Body weight was not affected by the feeding level of barley grains
through the whole experimental period, although the body weight of Hanwoo bulls fed FII40 diet at 24
months old of age tended to be lower (591.5Kkg) than that of other animals (606.2~614.6 kg). However,
body weight gain in the bulls of the FII60 diet was slightly increased (P<.19). The feeding levels of barley
grains did not influence on fasting body weight, carcass weight, carcass rate, lean meat, retailed cut, KPH
fat and bone vyield. The lean meat yield (89.82%) and fat yield (20.28%) tended to increase in Hanwoo
bulls fed the F2060 compared with other treatments. Feeding of the diets of FI140 resulted in the higher
marbling scores as 3.75, respectively than other diets.

(Key words : Hanwoo bulls, Barley, Feeding level, Beef quality)
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Table 1. Formula of experimental diets(%, as—fed basis)

naredient G Finisher TV Finisher IV
ngredien rower 0 20 20 50
Corn, ground 35.03 50.10 30.10 16.10 -
Barley, ground - — 20.00 40.00 60.00
Wheat, ground 12.50 3.40 3.40 5.00 1.10
Wheat bran 15.00 14.00 14.00 15.00 15.00
Tapioca 6.00 8.00 8.00 8.00 8.00
Alfalfa 5.00 3.00 3.00 - -
Soybean meal 1.00 — — — —
Cottonseed meal 5.00 4.80 4.80 4.00 4.00
Rapeseed meal 8.00 9.00 9.00 4.00 4.00
Perilla meal 5.00 - — — —
Linseed meal 1.25 — — — —
Bypassed fat 0.57 1.00 1.00 0.90 0.90
Cane molasses 3.50 4.00 4.00 4.00 4.00
Limestone 1.50 1.10 1.10 1.20 1.20
Tricalcium phosphate 0.55 0.30 0.30 0.30 0.30
Salt 0.70 1.00 1.00 1.00 1.00
Sodium bicarbonate 0.12 0.10 0.10 0.10 0.10
Magnesium oxide 0.08 0.10 0.10 0.10 0.10
Potassium sulfate 0.20 — — 0.20 0.20
Vitamin premixz) 0.10 0.10 0.10 0.10 0.10
Mineral premix” 0.10 — — — —

b Levels(%) of barley in experimental diets. 2 Contains the following, Vit. A, 6,000 IU ; Vit. D3, 1.200 IU per kg.
¥ Contains the following, K 0.08%; S, 0.05%; Mg, 0.03%; Fe, 30 pp; Mn, 40 ppm ; Zn, 50 ppm; Cu, 10 ppm; Co,
0.5 ppm; I, 0.53 ppm; Se, 0.13 ppm per kg.
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Table 2. Chemical composition(%) of experimental diets

- ) P )

Ingredient Grower Finisher [ Finisher IT Rice straw
0 20 40 60

Dry matter 86.39 85.58 85.47 85.64 85.40 88.34

Crude protein 14.00 11.00 11.00 10.60 10.60 3.96

Ether extract 2.85 3.63 3.29 2.78 245 1.47

Crude fiber 491 4.88 4.47 3.71 3.40 30.73

Crude ash 5.76 4.47 4.63 4.73 4.84 12.89

TDN? 70.00 72.30 72.60 72.20 72.10 375

Y See footnote of Table 1. ? Estimated value.
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Table 3. Performance of Hanwoo bulls fed growing and finishing diets containing barley

Diets” 2 5
Item SEM Pr>F
FI140 FII160 F2040 F2060
Weight, kg
Initial(4mon.) 99.4 100.4 99.0 99.2 8.024 0.999
240d(12mon.) 329.8 3234 3316 332.8 9.600 0.902
420d(18mon.) 489.2 481.6 492.8 493.6 12.416 0.890
600d(24mon.) 591.5 614.6 607.2 606.2 16.316 0.796
ADG, kg/d
0 to 240d 0.96 0.93 0.97 0.98 0.025 0.654
0 to 420d 0.89 0.88 0.90 0.89 0.028 0.941
420 to 600d 0.57 0.74 0.65 0.63 0.054 0.192
0 to 600d 0.82 0.86 0.86 0.85 0.025 0.693

Y FI140, 40% pbarley contained Finisher II(0-0-40); FII60, 60% barley contained Finisher II(0-0-60); F2060, 20
and 40% barley contained Finisher I, Finisher I respectively(0-20-40); F2060, 20 and 60% barley contained
Finisher I, Finisher II respectively(0-20-60).

2 standard error of the means.

¥ significance levels.

Table 4. Feed intake and conversion of Hanwoo bulls fed growing and finishing diets
containing barley

Diets” ) 5
Item SEM Pr>F
FII140 FII60 F2040 F2060
DMI, kg/d
Growing stage(0-240d) 5.82 5.73 5.75 5.74 0.200 0.988
Finisher stage I (241-420d) 8.99 9.04 9.03 9.07 0.216 0.995
Finisher stage IT(421-600d) 9.91 9.98 9.97 9.73 0.179 0.711
Overall 7.98 7.98 7.94 7.94 0.190 0.996
Feed/gain
Growing stage
Concentrate 5.00 5.12 5.05 493 0.227 0.948
Rice straw 1.96 1.98 1.83 1.88 0.069 0.422
Finisher stage I
Concentrate 8.82 8.94 8.94 9.06 0.229 0.906
Rice straw 2.72 2.92 2.76 2.77 0.076 0.303
Finisher stage I
Concentrate 16.24 12.57 15.06 14.38 1.030 0.180
Rice straw 412 3.37 3.90 3.72 0.292 0.344
Overall
Concentrate 8.60 8.17 8.26 8.32 0.268 0.722
Rice straw 2.67 2.61 2.52 2.57 0.076 0.606

Y See footnote of Table 3. 2 Standard error of the means. ¥ Significance levels.
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Table 5. Carcass characteristics of Hanwoo bulls fed growing and finishing diets containing

barley
Diets” ) 5
Item SEM Pr>F
FI140 FI160 F2040 F2060
Starved weight, kg 584.2 606.8 598.4 591.0 16.458 0.788
Slaught weight, kg 342.8 357.1 354.0 351.3 8.890 0.715
Dressing, % 58.77 58.90 59.27 59.40 0.959 0.960
Lean cuts, % 87.72 88.60 87.85 89.82 0.690 0.160
Retailed cuts, % 70.17 75.20 72.80 69.76 2.625 0.422
KPH fat”, % 17.77 18.65 15.29 20.28 1.580 0.209
Bone, % 10.72 11.80 11.25 11.50 0.554 0.587
Yield grade
Ribeye area, cm’ 84.05 86.70 85.82 86.62 3.856 0.960
Fat thickness, mm 9.00 10.80 5.50 9.00 1.842 0.282
Yield index 69.02 68.40 70.44 69.12 0.766 0.343
Grade(A:B:C) 3:1.0 3:2.0 4:0:.0 2:3.0
Quality grade”
Marbling score 3.75 3.20 2.75 3.60 0.429 0.416
Meat color 4.75 3.80 4.75 3.80 0.581 0.472
Fat color 3.50 340 3.00 3.00 0.188 0.171
Firmness 2.25 1.60 2.25 1.60 0.250 0.128
Maturity 1.00 1.00 1.00 1.00 0.000 1.000
Grade(1:2:3) 1:3.0 2:3.0 0:4:.0 4:1:.0

Y see footnote of Table 3. ? Standard error of the means. ? Significance levels. ¥ Kidney, pelvic and heart fat.
9 Grading ranges are 1 to 5 for marbling score with higher numbers for better quality, and 1 to 7 for meat and
fat colors, 1 to 3 firmness, maturity and grade with lower numbers for better quality.
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Table 6. Proximate chemical composition(%), physiological and sensory properties of Longissimus
dorsi of Hanwoo bulls fed growing and finishing diets containing barley

Diets” ) 3
Item SEM Pr>F
F1I140 FI160 F2040 F2060
Chemical composition
Moisture 71.60 71.66 72.92 71.96 0.960 0.750
Protein 21.20 23.10 23.82 20.76 1.506 0.441
Ether extract 6.35 6.38 4.60 6.28 0.990 0.559
Ash 1.05 0.98 1.00 0.98 0.027 0.279
Physiological properties
Shear force, kg/0.5in.2) 7.60 7.42 7.10 6.78 1.141 0.958
Cooking loss, % 34.80 32.28 29.87 37.10 1.815 0.068
Water holding capacity, % 38.60 42.50 4557 38.48 6.05 0.822
Sensory properties”
Juiciness 4.62 4.74 4.30 4.50 0.209 0.518
Tenderness 4.22 3.64 3.97 4.14 0.491 0.829
Flavor 4.35 3.64 3.97 4.14 0.491 0.829

Y See footnote of Table 3. ? Standard error of the means. ¥ Significance levels.
Y Based on 6-point evaluation : Juiciness, 1 = very dry, 6 = very juicy; Tenderness, 1 = very tough, 6 = very
tender; Flavor, 1 = very objectionable, 6 = very acceptable.
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