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ABSTRACT

This study was conducted to estimate the correlation structure between body size traits, carcass traits, and primal cuts in
Hanwoo steers. Hanwoo progeny test data (body weight and body measurements) were collected from 2008 to 2010 from a total
of 882 steers at the Hanwoo Improvement Main Center (NACF). Carcass traits considered were cold carcass weight, eye muscle
area, backfat thickness, and marbling scores evaluated at the time of carcass grading. Correlation analyses were performed with
observed scales of the traits and with residuals considering fixed environmental effects in generalized linear models. The
correlation coefficient estimated between loin weight and chest girth was high at 0.74. The shank negatively correlated with pelvic
width (—0.23) and hipbone width (—0.27). In addition, rib weight and chest girth was highly correlated (0.80). The correlation
between carcass weight and chest girth was 0.86 in observed scale. Residual correlation between these traits was estimated at
0.65. Correlation between carcass weight and loin was 0.87 in the observed scale. Residual correlation was estimated at 0.83. The
correlation coefficient estimated between shank weight and brisket and flank weight was negative at —0.69. Chest girth had a
high correlation between primal cuts weight and body measurements. Thus, we believe that these results will provide a greater
understanding on the relationship of primal cuts and other phenotypes, thus enabling valid production models for Hanwoo steers.
(Key words : Hanwoo, Correlation, Carcass, Primal cuts, Body size trait)
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Table 1. Simple statistics of body weights, body measurements, carcass traits and primal cuts of Hanwoo steers

slaughtered at 24 months of age

Trait ” Mean + S.D Min Max CV(%)
BWI12 (kg) 329.04 + 34.41 194.3 431.5 10.5
BW24 (kg) 615.63 + 59.66 332 824 9.7

WH (cm) 136.64 + 4.34 115 153 32
HH (cm) 137.69 + 4.35 117 156 32
BL (cm) 154.84 + 7.01 126 178 4.5
CD (cm) 75.76 £ 3.14 63 88 4.1
CW (cm) 49.86 + 3.56 37 60 7.1
RW (cm) 48.77 + 3.10 38 61 6.4
RL (cm) 51.32 + 3.51 39 61 6.8
PW (cm) 49.84 + 3.29 38 60 6.6
HW (cm) 25.09 + 1.93 18 32 7.7
CG (cm) 21299 + 8.37 168 237 3.9

TL (kg) 5.89 £ 0.80 3 9 13.6

LN (kg) 36.57 =+ 4.24 18.5 54.8 11.6

SL (kg) 7.29 + 0.90 43 10.7 12.3

NK (kg) 1245 + 2.96 6.9 30.7 23.8
BE (kg) 2298 + 2.78 12.9 443 12.1
TR (kg) 19.70 + 2.26 43 29.1 11.5
BR (kg) 32.18 + 3.74 6.7 50.5 11.6
SK (kg) 17.56 + 6.76 9 42.4 38.5
BF (kg) 2611 =+ 7.52 9.1 56 28.8
RB (kg) 56.69 + 7.25 25.7 89.3 12.8
Etal (kg) 48.99 + 6.70 25.9 71.5 13.7
Total (kg) 286.39 + 29.25 157.7 394.8 10.2
CWT (kg) 361.35 + 38.84 183 472 10.7
EMA (cm’) 83.90 + 8.52 60 121 10.2
BFT (mm) 829 £ 336 2 23 40.5
MS (score) 319 + 147 1 8 46.1

YBW12: Body weight at 12 months, BW24: Body weight at 24 months, WH: wither height, HH: hip height, BL: body length, CD:
chest depth, CW: chest width, RL: rump length, RW: rump width, PW: pelvic width, HW: hipbone width, CG: chest girth, TL:
tender loin, LN: loin, SL: strip loin, NK: neck, BE: blade, TR: top round, BR: botton round, SK: shank, BF: brisket and flank, RB:
rib, Etal: bone and fat remaining after slaughtering operations, Total: the sum of primal cut except bone and fat, CWT: carcass
weight, EMA: eye muscle areas, BFT: backfat thickness, MS: marbling score.
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Table 2. Pearson’s correlation coefficients of observed scales (left) and residual correlation coefficients (right)
between primal cuts and body size traits measured at 24 month

Trait”  WH HH BL CD CW CG RW RL PW HW
TL  0.45 032 0.46 033 037 027 036 029 027 0.24 0.55 035 0.26 0.23 0.15 0.16 0.29 030 0.13 0.18
LN 046 028 047 0.30 046 0.31 0.53 0.38 0.52 0.39 0.74 0.53 0.44 031 031 0.23 0.48 039 0.28 0.23
SL 042 025 043 027 044 028 047 031 042 032 0.62 044 034 022 0.28 0.18 0.42 0.33 0.20 0.16
NK  0.18 0.16 0.20 0.18 0.11 0.17 0.08 0.13 0.03 0.18 0.26 0.20 0.05 0.10 0.04 0.13 0.04 0.17 -0.02 0.12
BE 0.51 039 0.53 0.41 0.40 0.34 0.42 035 0.38 0.32 0.61 0.40 0.34 028 0.23 025 0.39 0.36 0.26 0.25
TR 049 034 0.51 036 0.40 0.30 0.40 0.29 0.36 0.29 0.54 0.35 0.34 027 0.25 0.23 0.40 0.35 0.23 0.20
BR 0.55 040 0.57 0.42 042 0.33 044 0.34 0.38 0.31 0.56 0.38 0.36 0.29 0.29 0.27 0.43 0.38 0.23 0.22
SK  0.06 0.26 0.07 0.27 0.07 0.26 -0.02 0.29 -0.17 0.25 0.29 0.34 -0.09 0.23 -0.19 0.20 -0.23 0.31 -0.27 0.16
BF 025 021 026 022 021 0.19 0.36 030 0.46 0.27 0.16 0.38 0.35 0.24 0.36 0.13 0.53 0.29 0.43 0.14
RB 039 024 040 025 039 029 0.54 0.46 0.48 0.42 0.80 0.59 0.41 0.33 0.20 0.20 0.40 0.39 0.26 0.24
Etal 051 0.51 0.53 0.54 0.54 0.45 0.45 039 0.16 0.27 037 0.38 0.29 0.28 0.44 0.31 0.25 0.37 0.07 0.27
Total 0.56 0.41 0.58 0.44 0.51 0.40 0.56 0.46 0.45 0.42 0.73 0.56 0.43 0.36 0.34 0.29 0.46 0.46 0.25 0.28

U WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, CG: chest girth, RL: rump length, RW: rump
width, PW: pelvic width, HW: hipbone width, TL: tender loin, LN: loin, SL: strip loin, NK: neck, BE: blade, TR: top round, BR:
botton round, SK: shank, BF: brisket and flank, RB: rib, Etal: bone and fat remaining after slaughtering operations, Total: the sum of
primal cut except bone and fat.

Table 3. Pearson’s correlation coefficient of observed scales (left) and residual correlation coefficients (right)
between body weights at 12, 24 months of ages, carcass traits and body size traits measured at 24
months of age

Trait" CWT EMA BFT MS BWI2 BW24
WH 0.51 036 026 0.15 0.02 -0.05 0.03  0.00 0.41 047 0.50 0.54
HH 0.52 038 027 0.17 0.00 -0.07 0.02 -0.01 0.43 0.49 0.51 0.56
BL 0.50 0.41 028 0.17 0.08 0.00 0.07 0.01 032 047 0.49 0.55
CD 0.60 0.51 029 0.20 023 0.16 0.10 0.04 0.42 0.55 0.57 0.68
CW 0.54 048 029 0.25 025 0.15 0.08 0.05 0.44 0.54 0.48 0.64
RW 0.48 0.40 023 0.17 024 0.18 0.04 0.02 037 045 0.45 0.53
RL 030 0.29 0.17 0.14 0.05 0.03 0.00 -0.04 0.17 035 029 042
PW 0.50 0.49 029 0.27 0.12 0.07 0.04 0.02 039 0.52 0.45 0.62
HW 031 030 0.12 0.13 0.11 0.05 -0.01 -0.01 028 0.34 027 0.40
CG 0.86 0.65 0.47 0.36 038 0.22 0.17 0.12 0.68 0.68 0.82 0.83

V'WH: wither height, HH: hip height, BL: body length, CD: chest depth, CW: chest width, RL: rump length, RW: rump width, PW:
pelvic width, HW: hipbone width, CG: chest girth, CWT: carcass weight, EMA: eye muscle areas, BFT: backfat thickness, MS:
marbling score, BW12: Body weight at 12 months, BW24: Body weight at 24 months.
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Table 4. Pearson’s correlation coefficient of observed scales (left) and
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residual correlation coefficients (right)

between body weights at 12, 24 months of ages, carcass traits and primal cuts

Trait" CWT EMA BFT MS BWI12 BW24
TL 0.71 0.61 0.54 0.49 0.10 -0.06 0.14  0.09 0.54 031 0.69 0.44
LN 0.87 0.83 0.65 0.65 0.14 -0.01 020 0.17 0.61 0.38 0.82  0.60
SL 0.77 0.69 0.68 0.67 0.14 0.01 0.18 0.14 0.55 0.33 0.74 0.1
NK 0.44 0.44 033 035 -0.03 -0.06 0.00 -0.02 029 0.17 0.46 0.33
BE 0.78 0.73 0.54 0.50 0.05 -0.09 -0.05 -0.12 0.58 0.34 0.75 0.53
TR 0.74 0.66 0.58 0.54 0.01 -0.13 -0.06 -0.13 0.53 031 0.70 0.48
BR 0.75 0.70 0.55 0.51 0.03 -0.09 -0.01 -0.09 0.56 0.35 0.73 0.51
SK 0.43 0.55 031 041 0.13 -0.08 0.07 -0.09 030 0.28 0.47 0.43
BF 0.13 0.55 0.08 0.37 -0.07 -0.02 -0.12 -0.15 0.12 0.29 0.08 0.42
RB 0.89 0.82 0.44 036 0.41 030 0.23 0.1 0.68 0.39 0.84 0.58
Etal 0.58 0.71 035 038 0.01 -0.07 -0.03 -0.15 035 0.39 0.62 0.56
Total 0.92 0.92 0.61 0.60 0.15 0.01 0.06 -0.01 0.67 0.45 0.90 0.68

D CWT: carcass weight, EMA: eye muscle areas, BFT: backfat thickness, MS: marbling score, BW12: Body weight at 12 months,
BW24: Body weight at 24 months, TL: tender loin, LN: loin, SL: strip loin, NK: neck, BE: blade, TR: top round, BR: botton round,
SK: shank, BF: brisket and flank, RB: rib, Etal: bone and fat remaining after slaughtering operations, Total: the sum of primal cut
except bone and fat

Table 5. Pearson’s correlation coefficients of observed scales (upper diagonals) and residual correlation
coefficients (lower diagonals) between primal cuts
Trait" TL LN SL NK BE TR BR SK BF RB Etal  Total
TL 0.69 0.66 0.45 0.70 0.69 0.70 0.46 -0.02 0.60 0.48 0.76
LN 0.60 0.78 0.46 0.75 0.73 0.72 0.31 0.21 0.74 0.51 0.88
SL 0.54 0.71 0.36 0.68 0.70 0.69 0.34 0.17 0.64 0.50 0.80
NK 0.45 0.50 0.36 0.49 0.46 0.47 0.30 -0.15 0.32 0.44 0.54
BE 0.63 0.70 0.61 0.51 0.82 0.79 0.39 0.11 0.61 0.51 0.84
TR 0.62 0.65 0.62 0.45 0.77 0.89 0.36 0.19 0.55 0.55 0.86
BR 0.63 0.64 0.60 0.47 0.74 0.86 0.35 0.19 0.57 0.58 0.87
SK 0.42 0.49 0.48 0.19 0.53 0.59 0.56 -0.69 0.41 0.36 0.44
BF 0.33 0.46 0.47 0.07 0.42 0.48 0.49 0.40 0.04 0.01 0.18
RB 0.43 0.64 0.51 0.26 0.46 0.39 0.43 0.36 0.39 0.43 0.80
Etal 0.52 0.60 0.50 0.39 0.69 0.65 0.71 0.54 0.43 047 0.73
Total 0.62 0.85 0.73 0.53 0.83 0.83 0.85 0.66 0.63 0.73 0.81

Y TL: tender loin, LN: loin, SL: strip loin, NK: neck, BE: blade, TR: top round, BR: botton round, SK: shank, BF: brisket and flank,
RB: rib, Etal: bone and fat remaining after slaughtering operations, Total: the sum of primal cut except bone and fat.
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