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Estimation of Resonable Market Month of Age for Hanwoo Steer

Ji Hwan Yoon, Jeong Il Won, Kyung Soo

Kangwon National University,

Lee, Jong Bok Kim and Jeong Koo Lee*
Chuncheon 200-701, Korea

ABSTRACT

This aim of this study was to estimate the most reasonable slaughter month for Hanwoo steers according to carcass traits.
Carcass trait data on Hanwoo steers (17,249 head) were collected from October 2008 to September 2011. To measure the
regression coefficients, Hanwoo steers were divided into two groups according to slaughter age: early (25 to 31 months) and late

(32 to 38 months) groups. Regression coefficients of carcass

traits according to slaughter age were significantly different

(p<0.001) with the exception of PPKG (estimated auction price per 1 kg of carcass weight) in the early slaughter age group and
MAR (marbling score, p<0.05) and PPKG (p<0.05) in the late slaughter age group. To obtain a positive gross margin, Hanwoo

should be slaughtered at around 28 months of age.

(Key words : Hanwoo steer, Gross margin, Reasonable market month of age, Slaughter month of age)
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Table 1. Number of records by slaughter year and
slaughter age in month

Year No. of records Age (month) No. of records
2005 444 25 133
2006 1,445 26 278
2007 2,382 27 516
2008 3,159 28 1,024
2009 3,092 29 1,849
2010 3,626 30 2,574
2011 3,101 31 2,708
32 2,834
33 2,156
34 1,424
35 849
36 504
37 249
38 151
Total 17,249 Total 17,249
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Table 2. Means of auction prices per 1kg carcass weight by yield and quality grade

(unit; Korean won)

Quality grade

Yield grade

1++ 1+ 1 2 3 Avergae Diff
A 17,201 15,133 13,770 11,454 9,006 13,312.8
B 16,629 14,695 13,458 11,118 8,477 12,8754 437.4
C 15,421 13,488 12,129 9,734 7,557 11,665.8 1,209.6
Average 16,417 14,438.7 13,119 10,768.7 8,346.7
Diff 1,978.3 1,319.7 2,350.3 2,422
Diff; differences with adjacent higher grade for average auction price.
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Table 3. Simple statistics for slaughter age and carcass traits

Traits" Means S.D CV (%) Minimum Maximum
SAGE 940.4 73.00 7.76 735 1,154
CWT 437.0 48.70 11.14 184 710
BFT 12.1 432 35.86 2 40
EMA 90.3 9.51 10.53 40 148
MAR 5.7 1.86 3243 1 9
MINDEX 65.13 3.23 4.96 45.22 75.47
PPKG 14.15 1.77 12.48 7.557 17.201
TP 6,181.18 1,009.46 16.33 1,559.77 10,948.91

Y SAGE (day); slaughter age, CWT (kg); cold carcass weight, BFT (mm); backfat thickness, EMA (cm’); longissimus muscle area, MAR;

marbling score scored on 1 (poor) to 9 (best), MINDEX; estimated

lean yield percentage calculated by 68.184—0.625 x BFT + 0.130 x

EMA —0.024 xCWT, PPKG (1,000 won); estimated auction price per 1 kg CWT based on the domestic wholesale market price of year
2011, TP (1,000 won); total carcass price calculated by PPKG xCWT.
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Table 4. Frequencies of the carcass and means of slaughter age (days) by yield and quality grade

. Yield grade
Quality grade A B C Total
No."” 1,083 1,693 515 3,291
1++ Means” 928.2 937.6 961.6 938.3
SEY 2.23 1.71 3.28 127
No. 1,827 3,744 893 6,464
1+ Means 929.6 942.9 959.6 941.5
S.E 1.70 1.15 227 0.89
No. 1,390 3,135 812 5337
1 Means 931.8 942.4 963.4 942.8
S.E 2.00 1.29 2.46 1.00
No. 588 1,173 289 2,050
2 Means 925.0 935.8 961.0 936.2
S.E 321 2.20 430 1.69
No. 43 55 9 107
3 Means 897.5 903.8 946.2 904.9
S.E 12.45 12.36 24.77 8.38
No. 4,931 9,800 2,518 17,249
Total Means 929.1 940.7 961.4 940.4
SE 1.05 0.73 1.41 0.56

D No.; numbers of carcass, 2 Means; mean of slaughter age, 3 S.E; standard error of slaughter age.
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Table 5. Simple linear regression parameters within slaughter age groups

25 < Age < 31 mon.

32 < Age < 38 mon.

Traits" 3
Intercepts b+se Intercepts b=+se

CWT 200 7.64 + 0.31%** 297 4.60 £ 0.36%**
BFT 2 0.32 + 0.03%** 8 0.13 + 0.03%**
EMA 64 0.87 + 0.07*** 77 0.44 + 0.07***
MAR 4 0.05 £ 0.01*** 6 —0.01 + 0.01™
MINDEX 74 —0.27 £ 0.02%** 69 —0.13 £ 0.03%**
PPKG 14 0.02 + 0.01™ 15 —0.03 £ 0.01*
TP 2760 111.15 + 7.06%*** 4673 49.85 + 7.39%**

D CWT (kg); cold carcass weight, BFT(mm); backfat thickness, EMA(cmZ); longissimus muscle area, MAR; marbling score scored on 1
(poor) to 9 (best), MINDEX; estimated lean yield percentage calculated by 68.184—0.625 x BFT + 0.130 x EMA—0.024 x CWT, PPKG
(1,000 won); estimated auction price per 1 kg CWT based on the domestic wholesale market price of year 2011, TP (1,000 won);

total carcass price calculated by PPKG x CWT.
?b+se; linear regression coefficient + standard error

™ non significant at a=0.05, *; p<0.05, **; p<0.01,

w0k 520,001
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Table 6. Least square means with standard errors of carcass traits by slaughter age (month) group

Month of age CWT BFT EMA MAR
25 3918 + 3.96" 104 + 0.36' 83.7 + 0.80° 5.0 + 0.16°
26 3954 + 2.74 105 + 025" 853 + 0.55¢ 55+ 0.11°
27 4057 + 2.02 108 + 0.18° 870 + 041 5.7 + 0.08™
28 4133 + 1.45' 10.9 + 0.13 88.0 + 0.29' 5.8 + 0.06™
29 4228 + 1.09" 112 =+ 0.10% 89.3 + 0.22" 5.8 + 0.04°
30 4284 + 0.93¢ 113 + 0.09¢ 89.7 + 0.19%" 5.8 + 0.04°
31 4345 + 091" 11.7 + 0.08° 90.0 =+ 0.18 5.8 + 0.04"
32 4411 + 0.89° 11.8 =+ 0.08" 90.3 + 0.18 5.8 £ 0.04™
33 4474 + 1.01%¢ 122 + 0.09° 90.8 + 0.20% 5.7 £ 0.04™
34 450.1 + 1.24° 122 + 0.11° 90.9 =+ 0.25% 5.7 £ 0.05™
35 4546 + 1.59° 124 + 0.15° 913 =+ 0.32%¢ 5.7 + 0.06™
36 459.1 + 2.05™ 125 + 0.19° 91.9 + 042" 5.6 + 0.08"™
37 466.0 + 2.91° 12.7 + 027" 934 + 0.59® 5.8 £ 0.12™
38 4633 + 3.72° 122 + 0.34% 92.5 + 0.75° 55 + 0.15™
Month of age MINDEX PPKG TP
25 66.38 + 0.27% 13.62 + 0.15° 5346.44 + 85.07"
26 66.46 £ 0.19° 13.99 + 0.11% 5545.11 + 58.81"
27 66.22 + 0.14% 14.26 + 0.08% 5796.85 + 43.40°
28 66.10 + 0.10 14.33 + 0.06" 5928.72 + 31.09"
29 65.89 + 0.08"™ 14.35 + 0.04° 6067.64 + 23.44°
30 65.73 + 0.06° 1432 + 0.04" 6134.93 + 20.00°
31 65.38 + 0.06" 14.19 + 0.03* 6167.37 + 19.51°
32 65.17 + 0.06° 14.17 + 0.03% 6250.90 + 19.13°
33 64.84 + 0.07" 14.10 + 0.04* 6306.31 + 21.74°
34 64.80 + 0.09% 14.09 + 0.05>¢ 6335.83 + 26.63°
35 64.64 = 0.11% 14.07 + 0.06% 6385.59 + 34.07°
36 64.54 + 0.14% 13.95 + 0.08% 6397.19 + 44.14°
37 64.42 + 0.208 14.11 + 0.11™ 6560.47 + 62.49°
38 64.68 + 0.26¢" 13.98 + 0.14™* 6448.11 + 79.97"
*" means with different super scripts within same columns are significantly different at a=0.05.
CWT (kg); cold carcass weight, BFT (mm); backfat thickness,
EMA (cmz); longissimus muscle area, MAR; marbling score scored on 1(poor) to 9 (best),
MINDEX; estimated lean yield percentage calculated by 68.184—0.625 x BFT +0.130 x EMA —0.024 x CWT,
PPKG (1,000 won); estimated auction price per 1 kg CWT based on the domestic wholesale
market price of year 2011, TP (1,000 won); total carcass price calculated by PPKG x CWT.
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Table 7. Intercept and partial linear and quadratic regression coefficient from model 2 for carcass traits across all

slaughter age classes

Traits Intercept - Linear - Quadratic
Coefficients S.E P>F Coefficients S.E P>F
CWT —30.53 22.926 2.687 <.0001 —0.269 0.043 <.0001
BFT —1.94 0.720 0.246 0.0035 —0.008 0.004 0.0364
EMA 34.67 3.064 0.545 <.0001 —0.040 0.009 <.0001
MAR —1.18 0.444 0.108 <.0001 —0.007 0.002 <.0001
MINDEX 717.76 —0.596 0.185 0.0013 0.006 0.003 0.0345
PPKG 8.67 0.377 0.103 0.0003 —0.006 0.002 <.0001
TP —2701.49 483.723 57.770 <.0001 —6.563 0917 <.0001
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Table 8. Estimated means from partial regression parameters for carcass traits by month of slaughter age group

Month of age cwr” BFT EMA MAR MINDEX PPKG TP
25 374.66 10.95 85.98 5.46 66.75 14.09 5289.60
26 383.88 11.25 86.98 5.54 66.47 14.13 5438.60
27 392.56 11.53 87.90 5.61 66.20 14.16 5574.48
28 400.70 11.81 88.74 5.66 65.94 14.19 5697.23
29 408.31 12.06 89.49 5.70 65.70 14.20 5806.85
30 41538 12.30 90.17 572 65.47 14.20 5903.34
31 421.92 12.52 90.77 5.73 65.25 14.19 5986.71
32 42791 12.72 91.28 572 65.05 14.17 6056.95
33 433.37 12.91 91.72 5.70 64.86 14.13 6114.07
34 438.29 13.08 92.07 5.67 64.68 14.09 6158.06
35 442.67 13.24 92.34 5.62 64.51 14.03 6188.92
36 446.52 13.38 92.53 5.55 64.35 13.97 6206.66
37 449.83 13.50 92.64 5.48 64.21 13.89 6211.27
38 452.60 13.61 92.67 5.38 64.08 13.80 6202.75

D CWT (kg); cold carcass weight, BFT (mm); backfat thickness, EMA (cmd); longissimus muscle area, MAR; marbling score scored on 1
(poor) to 9 (best), MINDEX; estimated lean yield percentage calculated by 68.184—0.625 x BFT+0.130 x EMA —0.024 x CWT, PPKG
(1,000 won); estimated auction price per 1 kg CWT based on the domestic wholesale market price of year 2011, TP(1,000 won); total

carcass price calculated by PPKG x CWT.

Table 9. Estimation of gross income incurred by the one month prolongation of slaughtering in early and late

slaughtering group

Early slaughtering

Late slaughtering

Item eroup eroup Diff"
(A) Monthly carcass weight increment (kg)” 7.64 4.60 —3.04
(B) Estimated increment of live weight per month (kg)” 12.73 7.67 —5.06
(C) Production cost per 1kg live weight gain (1,000 won)” 9.49 9.49 0
(D) Monthly production cost increment (1,000 won)”! 120.81 72.79 —48.02
(E) Monthly gross receipts increment (1,000 won)” 111.15 49.85 —61.30
(F) Monthly gross income increment (1,000 won)°) —9.66 —22.94 —13.28

Y Differences of early slaughtering group with late slaughtering group
2 Simple regression coefficients in table 8

) The dressing percentage of 60% was used carcass weight into live weight.
 Production cost per 1 kg live weight was converted from the official production cost for a 600 kg of Hanwoo, 5,691 thousand won.
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Table 10. Expected gross profit for the one month prolongation of slaughtering by slaughter age group

MAGE" ICWT? ICOST” 1Tp? PR”

(month) (kg) (1,000 won) (1,000won) (1,000 won)
25
26 3.62 57.13 198.67 141.54
27 1033 163.26 251.74 88.49
28 7.53 119.05 131.87 12.82
29 9.54 150.78 138.92 —11.87
30 5.56 87.89 67.29 —20.60
31 6.17 97.41 32.44 —64.97
32 6.57 103.76 83.53 —20.24
33 6.33 100.07 55.41 —44.66
34 2.62 41.34 29.52 —~11.82
35 4.50 71.14 49.76 —21.38
36 4.58 72.40 11.61 —60.80
37 6.87 108.51 163.28 54.78
38 —2.66 —42.00 —-112.36 —~70.36

Y MAGE; month of age at slaughter group

D ICWT; monthly carcass weight increment from previous month of age group
9 ICOST; monthly production cost increment due to increased carcass weight

Y ITP; monthly gross receipts from previous month of age group

Y PR; gross margin expected by the one month prolongation of slaughtering.
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