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ABSTRACT

This study was conducted to examine the growth performance, carcass characteristics, physico-chemical
properties and fatty acid composition of muscle tissues of Hanwoo steers when they were fed diets
containing four levels of E. ulmoides leaves. Steers were allotted to one of four dietary treatments, which
were designed to progressively substitute Eucommia ulmoides for 0, 3, 5 and 10% of the rice straw in the
basal diet. Seventy two Hanwoo steers (321+13kg) were used. Average daily gain (0.81~ 0.86kg) and feed
conversion (10.057 10.59) were not changed by feeding E. ulmoides leaves. Emission of fecal ammonia
gas was decreased by increasing substitution levels of E. ulmoides leaves. Emission of ammonia gas in
feces of steers were significantly (p<0.05) decreased in the 5% and 10% treatments at 40°C compared with
in control (30.6 ppm) and 3% treatment (29.8 ppm), respectively 20.3 and 21.6ppm. Back fat thickness was
higher (p<0.05) in steers fed control diet (15.0mm) than 5 and 10% E. ulmoides diets (10.2 and 10.5mm
respectively). The grade ‘A’ appearances of meat yield of steers were increased up to 20% by the 3%
substitution of E. wulmoides leaves, and the grades ‘1 and ‘1’ appearances of meat quality were
significantly improved (p<0.05) by the 5 and 10% FEucommia ulmoides feeding. There was no statistical
difference in meat color of loin and top round among all treatments. It appeared that the 5% and 10% E.
ulmoides leaves feeding affected (p<0.05) a increase in oleic acid concentration in loin and top round
muscles. The concentration of serum cholesterol was lower (p<0.05) in steers fed 10% E. ulmoides
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(53.3mg/100g) than that of the other treatments (55.7 " 57.0mg/100g). The diarrhea incidence was about
20.26% in control, while it was lower (p<0.05) in the 5 and 10% E. ulmoides leaves treatments (10.4~
12.5%) than control. There was no statistical difference in the occurrences of respiratory disease among all

treatments.

It is concluded that E. ulmoides leaves should be a prospective feed additive because it contains various
functional substances. It is likely that air-dried E. ulmoides leaves can reduce the back fat thickness of

Hanwoo steers and the occurrences of diarrhea. Therefore, the

5 and 10% substitution of E. ulmoides for

roughage are highly recommended to be used in practice.
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Table 1. Chemical composition (% DM, unless stated otherwise) of concentrate, rice straw
and Eucommia ulmoides leaves
Items Concentrate Rice straw Eucommia ulmoides SEM
Dry matter (%) 87.8 88.5 89.8 0.544
Crude protein 17.3° 4.2° 19.5° 0.710
Ether extract 45 1.6° 6.8° 0.648
Crude fiber 3.7° 28.3" 20.4% 1.205
Crude ash 6.1° 11.0° 7.0° 0.882
Neutral detergent fiber 31.1° 66.5" 49.4° 0.942
Acid detergent fiber 16.0° 47.5° 44.4° 0.754
Nitrogen free extract 68.4" 54.9° 46.3° 0.998
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Table 2. Ingredient and chemical composition (% DM, unless stated otherwise) of concentrate

Early Late Early Late
tems ey O | o, by ey
months) months) months) months)

Ingredients (%)

Yellow corn, ground 26.53 36.57 Limestone, 1mm 1.53 1.39
Wheat grain, 11.5% 12.93 15.00 Calcium sulfate 0.10 -
Wheat flour 3.00 6.00 | Vitamin premix” 0.10 0.10
Lupin, 31% 3.00 - Mineral premix” 0.10 0.10
Wheat bran 11.98 5.12 Fresh arome extra - 0.05
Corngluten feed 3.00 3.30 Kelp meal 0.10 -
Mixed fiber - 5.05 Total 100.00 100.00
Tapioca pellet 8.00 - Calculated analyses

Cane molasses - 5.00 Crude protein 12.03 11.00
Rapeseed meal - 2.52 Ether extract 3.28 3.36
Distillers grain 3.50 - NDF 2245 20.89
Coconut meal, 20.5% 12.00 10.00 ADF 9.80 9.91
Palm kernel meal 6.50 - Crude ash 5.70 5.70
Capok seed meal, 33.5% 1.00 1.00 Ca 0.80 0.80
Salt, dehydrated 0.60 0.60 P 0.40 0.40
Tricalcium phosphate, 18% 0.09 — TDN 72.43 71.11

Y Vitamin premix: Vit. A, 27,000 IU; Vit. Ds 40,000 IU; Vit. E, 15,000 IU; Vit. Ks, 850 mg; Vit. B, 500mg; Vit
B, 2,500 mg; Vit Bs, 850 mg; Vit Bi,, 8 mg; Pantothenic acid, 6,000 mg; Niacin, 15,000 mg; Biotin, 225 mg;

Folic acid, 250 mg; Anti-oxidation 6,000 mg.

? Mineral premix: FeSOs, 39,500 mg; CoSO4, 156 mg; CuSOs, 67,000 mg; MnSOs, 20,840 mg; ZnSOs, 40,000 mg;

Se(Na), 100 mg.
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Table 3. Body weight gain, feed intake and feed conversion of Hanwoo steers given diets
containing different levels of substituted Eucommia ulmoides leaves for rice straw

Substituted levels (%) of air dried

Items Eucommia ulmoides leaves SEM
0 3 5 10
Initial body weight (kg) 319.8 318.2 3223 324.1 5.572
Final body weight (kg) 676.3 694.4 688.2 690.1 6.825
Body weight gain (kg) 356.7 376.2 365.9 366.0 5.061
Daily body weight gain (kg/d) 0.81 0.86 0.83 0.83 0.021
Roughage intake © DM DASIS ceerer e e e aee e e e
Total intake (kg) 523 526 529 526 2.980
Daily intake (kg/d) 1.45 1.46 1.47 1.46 0.015
Concentrate intake
Total intake (kg) 3255 3255 3255 3255 0.025
Daily intake (kg/d) 9.04 9.04 9.04 9.04 0.012
Total intake, kg 3778 3781 3784 3781 4.301
Feed conversion ratio* 10.59 10.05 10.34 1033 0.412
Index 100 94.9 97.6 97.6 -

* Feed conversion ratio : Intake/gain.
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Table 4. Effects of feeding of Eucommia ulmoides leaves substituted for rice straw on the
fecal NH3 gas emission (ppm) of Hanwoo steers

Substituted levels (%) of air dried

Items Eucommia ulmoides leaves
. . SEM
Fermentation Fermentation 0 3 5 10
period (hrs)  temperature (C)
1 20 18.7 15.0 10.2 16.7 3.185
40 30.6" 29.8° 20.3° 21.6° 2.005
4 20 458 40.1 39.6 39.1 2.683
40 55.1° 48.6™ 41.1° 40.7° 3.769

“ ® Means with different superscripts in the same row differ significantly (p<0.05).
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Table 5. Effects of feeding Eucommia ulmoides leaves substituted for rice straw on the meat

yield and quality of Hanwoo steers

Substituted levels (%) of air dried

Eucommia ulmoides leaves

Item SEM
0 3 5 10

Carcass weight (kg) 359.8" 383.1° 372.5% 376.4°  6.306
Carcass rate (%) 58.0 60.2 58.7 59.8 0.793
Backfat thickness (mm) 15.0° 12.0° 10.5° 10.2° 1.231
Eye muscle area (cm?) 80.0 83.7 823 82.0 1.985
Carcass grade (%, A:B:C) 55:45:0 70:30:0 65:35:0 65:35:0 -
Meat quality

Marbling score 3.5 39 3.7 43 0.301
Quality grade (%, 17:1:2:3) 0:30:60:10 0:40:55:5 15:30:55:0 10:30:60:0 -

* ® Means with different superscripts in the same row differ significantly (p<0.05).
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Table 6. Effects of feeding Eucommia ulmoides leaves substituted for rice straw on the meat

color of Hanwoo steers

Substituted levels(%) of air dried

Ttems Eucommia ulmoides leaves SEM
0 3 5 10

Loin

Meat color L 37.9 37.0 37.2 36.7 0.579
a 20.2 18.4 19.5 18.2 0.871
b 9.0 8.2 8.6 8.3 0.458

Top round

Meat color L 35.2 35.7 34.5 33.9 0.965
a 19.4 19.1 19.1 18.4 0.540
b 8.6 7.6 8.2 7.5 0.554

* Meat color was expressed by Commission International de Leclairage(CIE) in L(lightness), a(redness), b(yellowness) values.
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Table 7. Effects of feeding Eucommia ulmoides leaves substituted for rice straw on the fatty

acid (%, wt) of loin-eye and top round of Hanwoo steers

Substituted levels (%) of air dried

Items Eucommia ulmoides leaves SEM
0 3 5 10

Loin
C13:0 1.6 1.9 1.8 2.0 0.162
C14:0 5.0 4.8 33 52 0.651
Cl4:1 1.7 1.9 1.7 1.1 0.278
C16:0 26.3 24.6 24.9 24.6 1.095
cl6:1 49 3.6 43 4.6 0.515
C18:0 242 24.6 24.1 21.0 0.645
C18:1 33.7° 34.9° 36.7° 38.0° 0.532
C18:2 2.1 29 2.9 3.0 0.345
C18:3 tr° 0.5" tr tr 0.082
C20:4 0.5 0.3 0.3 0.3 0.035
UFA” 42.9° 44.1™ 45.9™ 47.2° 0.685

Cholesterol(mg/100g) 57.0° 56.9° 55.7° 53.3 0.689

Top round
C13:0 2.6 2.4 25 2.1 0.250
C14:0 4.0 3.0 4.2 4.0 0.239
Cl4:1 2.0 1.4 1.4 1.1 0.456
C16:0 27.7 252 25.4 26.4 1.770
Cl6:1 4.4 39 5.0 4.1 0.578
C18:0 242 253 24.0 24.1 0.590
C18:1 324° 34.6" 35.1° 353 0.788
C18:2 25 25 2.1 2.6 0.256
C18:3 tr 0.1 0.1 0.1 0.001
C20:4 0.2 0.2 0.2 0.2 0.034
UFA’ 415 427 43.9 434 0.998

Cholesterol(mg/100g) 56.4" 55.6" 53.6° 52.8° 0.571

* UFA : Unsaturated fatty acid ratio.

a, b, ¢
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Table 8. Effects of dietary inclusion of Eucommia ulmoides leaves substituted for rice straw
on the diarrhea and respiratory disease frequency (%) of Hanwoo steers

Substituted levels (%) of air dried

Eucommia ulmoides leaves

Items SEM
0 5 10

Diarrhea 20.3° 15.6™ 10.4° 12.5% 1.570

Respiratory disease 41.3 383 39.0 375 1.456

a, b, ¢

Means with different superscripts in the same row differ significantly (p<0.05).
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