Journal of Life Science 2011 Vol. 21. No. 9. 1251~1258

[SSN :1225-9918
DOI : http://dx.doi.org/10.5352/J1.5.2011.21.9.1251

Effects of High Protein Diet on Meat
Hanwoo Cull Cows
Do Hyeong Lee', Woo Jung Yoon', Nag-Jin Chof’,

Jang®, Chang Weon Choi’,
'GRRC Center, Hankyung University, Korea, 456-749 Karea

Productivity and Quality in  Multiparous

Kyeong Seon Ryuz, Young Kyoon Oha, Sun  Sik

Jong Won Joo5, Sang Buem Cho®™ and Eun Joong Kim'

’Department of Animal Science. Chonbuk National University, Jeonju, 561-756, Korea

’National Institute of Animal Saence RDA, Suwon, 441-706, Karea

*Derartment of Animal Resources, Daegu University, Gyeongsan, 712-714, Korea
5Deparmmt of Comypanion Animal Science. Joongbu University, Clungnam, 312-702, Karea
® Aninal Resources Research Center, Konkuk University, Seoul, 143-701, Karea

"Department of Animal Science Kyungpook National University, Sangiu, 742-711, Korea

Received June 29, 2011 /Revised August 22, 2011 /Accepted September 9, 2011

Multiparous Hanwoo cull cows have been generally regarded to have poor meat quality compared
to young and primiparous Hanwoo in Korea, and there have been few studies attempting to under-
stand various feeding programs for the multiparous Hanwoo cull cow. In this study, the effects of
a feeding program consisting of two different diets for multiparous Hanwoo cull cows on meat pro-
duction and quality were tested in comparison to a commercially used diet. Diets for treatment con-
sisted of two levels of crude protein contents, 14.28% and 12.70% for early fattening and finishing,
respectively. For a control, commercially used fattening feed (12.39% crude protein) was used. Feeding
trials were performed at three different farms. In farm A, 29 herds of multiparous Hanwoo cull cows
were used for the treatment group and 3 herds for the control. In farms B and C, the number of ani-
mal herds for treatment and control were 8 vs. 3 and 11 vs. 4 herds, respectively. Experiment diets
were fed for an average of 211 days and in treatment, early fattening diet was fed for 4 months and
then finishing feed was fed until slaughter. Average daily gains, thickness of back fat, area of
Longissimus dorsi, carcass weight, index of carcass weight, intramuscular fat, meat color and texture
were analyzed after slaughter. Random effect model [8] was employed in effect analysis. Positive ef-
fects of treatment were found in terms of average daily gain, back fat thickness, Langissimus dorsi area,
carcass weight, and intramuscular fat. Carcass yield index, meat color and texture showed a negative
effect. In this study, significant results were not found in all factors analyzed because the variance
between experiment farms was large, however the 90% confidence interval of summary effects of
ADG, back fat thickness, Langissimus dorsi area and carcass weight were significant and that of carcass
yield index, intramuscular fat, meat color and texture were less so. Conclusively, a high protein diet
fed early during the fattening period in multiparous Hanwoo cull cows could have positive effects

on meat production.
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Table 1. Diet composition of experimental diets

Treatment
Ingredients Control Early Finishing
fattening
-9 -
Corn ground 26.0 13.2 25.0
Wheat ground 18.0 10.0 15.0
Corn gluten feed 15.0 24.0 20.0
Wheat bran 5.0 5.0 0.0
Palm kernel meal 18.0 18.0 15.0
Molasses 5.0 5.0 5.0
Tallow 15 15 15
Coconut meal 44 5.0 2.3
Distiller’s grain 0.0 41 3.0
Lupin hull 47 12.0 11.0
Vitamin premix 01 01 01
Mineral premix 0.1 01 0.1
Limestone 1.2 1.0 1.0
Cell Mass Soluble 1.0 1.0 1.0
Total 100.0 100.0 100.0

Table 2. Chemical composition of experimental diets

Treatment
1
Ttems” Control f Earl.y Finishing
attening
DM, % 88.31 88.66 88.53
NDEF, % 25.36 33.24 27.81
TDN, % 73.27 71.74 73.53
ME, Mcal/kg 2.60 2.57 2.63
NEm, Mcal/kg 1.79 1.73 1.79
NEg, Mcal/kg 1.21 1.16 1.21
CP, % 12.39 14.28 12.70
DIP, % 7.49 9.12 7.96
NSC, % 39.34 31.50 39.15
ADF, % 14.01 18.60 15.53
CF, % 9.30 12.93 10.92
Fat, % 5.61 512 494
Ash, % 5.77 531 4.70
Ca, % 0.57 0.55 0.52
P, % 0.42 0.52 0.44
Vitamin A, 1000/kg 9.42 942 943
Vitamin D, 1000/kg 3.00 3.00 3.00
Vitamin E, 1U/kg 78.85 79.47 78.81

DM, dry matter; NDF, neutral detergent fiber; TDN, total

digestible nutrient; ME, metabolic energy; NEm, net energy
for maintenance; NEg, net energy for growth; CP, crude
protein; DIP, degradable intake protein; NSC, non-struc-
tural carbohydrate; ADF, acid detergent fiber; CF, crude
fiber.
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Table 3. Effect of high protein diet feeding on the average daily gain, meat production and meat quality of multiparous

Hanwoo cull cow

Items Studies Control Treatment , Mean Pvalue Weights 7
difference

Farm A 0.71£0.17 0.84+0.16 0.12 0.31 29%
Average daily gain Farm B 0.56+0.00 0.84+0.25 0.24 0.01 33%
Farm C 0.91£0.00 0.81£0.12 -0.10 0.01 38%

Summary 0.07 0.55 100% 0.04
Farm A 9.67+1.25 12.83+5.23 3.16 <0.01 44%
Back fat thickness. mm Farm B 15.67£5.91 12.38+5.15 -3.29 0.39 10%
’ Farm C 12.50+2.06 13.00£1.91 0.50 0.67 45%

Summary 1.29 0.34 100% 2.68
Farm A 85.33+2.87 86.24+5.87 0.91 0.65 58%
Longissimus dorsi area, e’ Farm B 86.338.06 87.13+9.49 0.79 0.89 7%
’ Farm C 86.75+4.09 89.91+5.19 1.16 0.65 35%

Summary 0.99 0.51 100% 0.00
Farm A 352.33+28.00  363.79+34.01 11.46 0.51 25%
Carcass weight, kg Farm B 331.00£37.35  347.13+44.22 16.13 0.54 11%
’ Farm C 367.50+10.92  368.45+30.99 0.95 0.93 64 %

Summary 5.19 0.55 100% 0.00
Farm A 68.010.93 68.87+3.53 213 0.01 46%
Carcass yield index Farm B 64.89+3.83 66.67+3.70 1.77 0.49 11%
Farm C 66.05%1.63 65.87+1.35 -0.18 0.84 43%

Summary -0.86 0.36 100% 117
Farm A 4.67+1.25 3.38+1.23 -1.29 0.09 30%
Intramuscular fat Farm B 3.330.94 4.25+1.30 0.92 0.20 32%
Farm C 3.25+0.83 4.00+1.21 0.75 017 38%

Summary 0.18 0.78 100% 0.85
Farm A 4.67+0.47 5.00£0.23 0.33 0.23 25%
Meat color Farm B 5.00£0.00 4.75+0.43 -0.25 0.10 47%
Farm C 4.75+0.43 4.730.45 -0.02 0.93 28%

Summary -0.04 0.81 100% 0.04
Farm A 1.33£0.47 1.72+0.45 0.39 0.17 29%
Toxtur Farm B 2.00+0.00 1.63£0.48 -0.38 0.03 41%
Farm C 1.75+0.43 1.64+0.48 -0.11 0.66 31%

Summary -0.08 0.73 100% 0.09
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Fig. 1. Forest plot for the result of feeding trails from three experiment farm. (A), ADG; (B), Back fat thickness; (C), Longissimus
dorst area; (D), Carcass weight; (E), Carcass yield index; (F), Intramuscular fat; (G), Meat color; (H), Texture. The 90% confidence
interval of farm A was located at the top of y-axis and those of farm B and C were represented subsequently.
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Table 4. Bias analysis between the studies of farms with
Egger regression method

Bias analysis

ltems Intercept P value
Average daily gain 448 0.33
Back fat thickness -1.85 0.58
Longissimus dbrsi area -0.02 092
Carcass weight 1.09 0.19
Carcass yield index 1.95 0.55
Intramuscular fat -6.16 0.57
Meat color 3.70 0.26

Texture 5.30 0.28
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Table 5. Economical benefit from high protein diet feeding for multiparous Hanwoo cull cow

Quality grade appearance rate, %

Yield price, x 1,000 won

Carcass Carcass price, ~Average carcass

grade won weight, kg Control Treatment Average of Control  Treatment Average of

’ 2010 2010

1 18,156 350 10.0 13.6 121 6,354 8,642 7,689

1 15,679 350 20.0 409 28.6 10,975 22,444 15,694

2 11,815 350 70.0 455 373 28,946 18,815 15,424

3 9,09 350 0.0 0.0 16.1 - - 5125

Sum 46,276 49,902 43,933

'Economical analysis was calculated with basis of the productivity from 10 herds breeding and the used price status was based

on the price at year of 2010.
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