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ABSTRACT

The study aimed to develop prediction models of primal cut yield using body measurements of Hanwoo steers in Korea. The
progeny of 874 steers at Hanwoo Improvement Main Center from 2008 to 2010 were recorded. Pearson’s correlation coefficients
for primal cuts and other traits were estimated. Primal cuts were adjusted for slaughter date and age using the SAS GLM
procedure. Afterwards, a stepwise regression was performed on each primal cut by fitting body measurement traits. An
independent covariable was selected at the highest coefficient of determination with the greater fitness model using Mallows’s Cp
statistic. Results showed that primal cuts were significantly influenced by slaughter date (P<0.01). The age at slaughter, however,
was only significant for the top round (P<0.05). There was a moderate to high correlation between chest girth and tenderloin
(0.54), loin (0.74), and rib (0.80). Most primal cut percentages were negatively related to BFT. Similar negative to low positive
correlations were observed for primal cut percentage and body size traits. In addition, a correlation of 0.21 was observed between
rib percentage and chest girth. The regression of body measurements on the adjusted primal cuts were significant for later traits.
Regression estimates revealed that wither height, body length, rump length, hip bone width, and chest girth are important for
primal cut weight and percentage determination. In particular, chest girth was always important for primal cut weight estimates.
(Key words : Primal cuts, Body measurement traits, Regression models, Hanwoo steers)
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Table 1. Means, standard deviations, coefficients of variation, minimums, maximums of Primal cuts (Weights and

Percentages) of Hanwoo Steers tested

Trait" N Mean + S.D Min Max CV (%)
MP (%) 874 65.73 + 232 58.22 71.92 3.53
TL (%) 874 1.63 + 0.16 1.05 2.03 9.71
LN (%) 874 10.12 + 0.57 8.39 11.79 5.62
SL (%) 874 2.02 + 0.16 1.54 2.54 7.87
NK (%) 874 3.44 + 0.71 2.04 6.65 20.51
BE (%) 874 6.36 = 0.48 3.85 12.73 7.48
TR (%) 874 5.47 + 0.40 4.24 7.56 7.38
BR (%) 874 8.93 + 0.64 5.36 14.19 7.14
SK (%) 874 3.95 £ 0.29 291 5.00 7.46
BF (%) 874 8.15 = 1.01 2.61 14.74 12.45
RB (%) 874 15.67 + 0.87 8.25 23.81 5.55
Etal (%) 874 13.60 = 1.58 9.39 18.34 11.61
TL (kg) 874 5.88 £ 0.79 3.00 8.40 13.51
LN (kg) 874 36.55 £ 4.16 20.80 54.80 11.39
SL (kg) 874 7.29 £ 0.89 4.70 10.70 12.22
NK (kg) 874 12.43 + 2.89 6.90 30.70 23.26
BE (kg) 874 2297 + 2.74 12.90 44.30 11.91
TR (kg) 874 19.71 + 2.16 12.90 27.60 10.94
BR (kg) 874 32.20 + 3.59 18.70 50.50 11.16
SK (kg) 874 1422 + 1.49 9.80 19.50 10.51
BF (kg) 874 29.40 + 449 9.10 56.00 15.26
RB (kg) 874 56.67 £ 7.11 29.60 89.30 12.55
Etal (kg) 874 48.99 + 6.63 30.80 71.50 13.54

DMP: fresh meat percent, 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: total bone and fat removed from deboning process.
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Table 2. Analysis of variance results (mean squares) on primal cuts weight and primal cuts percentagez)

Source” df Weight
) TL LN BE SL NK TR BR SK BF RB
S day 50 4.09%* 97 80%* 37.64%*%  425%*%  4425%*  2127** 61.31*¥* 10.75%*  88.76** 355.67**
S age 1 0.01 0.76 2.44 0.0002 0.01 16.32* 0.99 4.20 7.61 38.66
Error 830 0.43 12.80 5.75 0.58 6.65 3.99 11.01 1.78 16.46 32.95
Source af Percentage
) TL LN BE SL NK TR BR SK BF RB
S day 50 0.09%*  (.95%* 0.63** 0.07%* 2.72%* 0.50%* 1.38**  (.3]1** 4.58%* 1.46%*
age . . . . . . . . . .
S ag 1 0.01 0.03 0.51 0.01 0.04 1.71* 0.30 0.42%* 0.74 1.14
Error 830 0.02 0.30 0.21 0.02 0.37 0.17 0.42 0.08 0.84 0.78

**: p<0.01, D S day: date at slaughter, S age: ages at slaughter, Y TL: tender loin, LN: loin, BE: blade, SL: strip loin, NK: neck, TR:
top round, BR: botton round, SK: shank, BF: brisket and flank, RB: rib.
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Table 3. Pearson’s correlation coefficients of observed scales between primal cut percentages, carcass traits and
body size traits measured at 24 months of age

Trait” TL (%) LN (%) SL (%) NK (%) BE (%) TR (%) BR (%) SK (%) BF (%) RB (%) Etal (%)

WH 0.07 —0.02 —0.04 —0.07 0.09 0.02 0.13 0.06 —0.05 —0.07 0.12
HH 0.07 —0.02 —0.04 —0.04 0.11 0.03 0.15 0.08 —0.04 —0.08 0.13
BL —0.03 —0.02 0.01 —0.15 —0.08 -0.12 -007 —-012 —=0.07 —0.06 0.16
CDh —0.14 —0.05 —0.08 —0.23 —0.18 —0.25 —0.18 —-020 —0.01 0.10 —0.04
CwW —0.22 0.03 —-0.07 —0.28 —-0.17 —-024 —0.21 —0.24 0.00 0.10 —0.33
CG -0.17 —0.12 -020 -—-0.17 —025 —0.41 —-037 —043 —0.12 0.21 —0.38
RW —-0.17 —0.02 —-0.12 —0.21 —-0.14 —0.18 —0.15 —=0.17 —0.01 0.03 —0.12
RL —0.12 0.06 002 —0.13 —0.08 —0.07 0.00 —0.01 0.00 —0.08 0.23
PW —0.15 0.04 —0.03 —-022 —0.11 —=0.10 —0.05 —0.11 0.06 —0.01 —0.18
HW —0.16 —0.02 —-0.12 —0.18 —0.03 —=0.09 —0.08 —0.05 —0.01 0.01 —0.21
MP 0.44 0.46 0.44 0.34 0.60 0.73 0.72 0.65 0.51 —0.09 0.22
CWT —0.11 —0.12 —-0.16 —0.05 —0.18 —032 —028 —0.38 —0.14 0.13 —0.27
EMA 0.11 0.23 0.28 0.03 0.01 0.01 —-0.02 —0.13 002 —-0.07 —0.14
BFT —-024 —-036 —025 —0.21 —040 —-047 —046 —041 —0.22 0.25 —0.31
MS 0.07 0.20 0.12 —-004 —0.25 —0.27 —0.21 —0.25 —0.21 026 —0.16

D 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, MP: fresh meat percent, 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, MP: fresh meat percent, CWT: carcass weight, EMA: eye muscle areas, BFT: backfat thickness, MS: marbling score.

—376—



Lee et al. ; Estimation of Primal Cuts Yields by Body Size Traits

woll AAl AP ze] A= vHA
ghr] Bitse] T} AH e
o= A7beT

247098 ARGAT FE5 T RN HlF
A, AR 2 F9F 77 045, 046 2 0.549
LRI (Table 4). Lee (2013)9] Aol A% oHAS k) Ao,
AR 9 Foo] Madatel 032, 033 2 0352 A A
Ueplonz olgjdt AHFAe Maks FalA s A
S 59 F UE Aol AEY. SAEEY A4S B, F
0.52, 0.749] AA/AE etk AEFHLE §2< 0.629 A
o] A7 o). $EFTS A1, 2 Ee 247 051,

(¢}
0.53 2 0.569 4% o]aL, AT T4, = 2 F9lo 7

o

5=

o r_>‘_~,
o oy o mx dt rlo

o

Table 4. Pearson’s correlation coefficients of observed

body size traits measured at 24 months of age

=
o
o
_E,
ot
Ho
1o, fo
ox

i
x2
=
o,
rlr

24
ot
ol
Sk
92
ME
2 1o
e
o X
o

o>
e
rlo @
wd ot ™ u
S o oHp o
lo
N L

T Aol =A etk wEka &
22 g45 MFgskedl oA 10749 A F
2] AoF AlEH)

AgAe] FABANAN A5EL H|FES A
37 (0.03~0.21)2 YERNRITH (Table
AQJst YA RiSead gz 4
. Lee 5(2011)& SALFA
S7HY . Hasgla, & AT

i
rlo
o
e
e
Jr,
T

i
Kl
3
i
o

ofN

of

2

>,
2oLt

ofN
N
i}

i1k
2

Sup
=
8

et (o
[ b

(2011)¢] AFNME AN SA o
frolder kY S¥AsE

f
&
p‘L

o>,
nvs
r2
0
3@ rlo ot o fo

ol
[y
i,
)
ot

o mebe Rese] % 59 AT duert w2 2
o AES 5E7] el SANTATY ek WEew i

scales between primal cut weights, carcass traits and

Trait” TL(kg) LN(kg) SL(kg) NK(kg) BE(kg) TR(kg) BR(kg) SK(kg) BF(kg) RB(kg) Etal(kg)
WH 0.45 0.46 0.41 0.17 0.51 0.51 0.57 0.56 0.32 0.38 0.50
HH 0.46 0.47 0.42 0.20 0.53 0.53 0.60 0.59 0.33 0.39 0.53
BL 0.36 0.45 0.43 0.10 0.39 0.41 0.43 0.43 0.29 0.38 0.53
CD 0.36 0.52 0.46 0.07 0.41 0.41 0.46 0.46 0.40 0.53 0.44
CwW 0.26 0.51 0.42 0.01 0.37 0.36 0.38 0.38 0.37 0.49 0.15
CG 0.54 0.74 0.62 0.25 0.60 0.56 0.59 0.57 0.50 0.80 0.36
RW 0.25 043 0.33 0.04 0.33 0.34 0.36 0.37 0.32 0.40 0.28
RL 0.14 0.30 0.27 0.02 0.21 0.24 0.28 0.29 0.20 0.20 0.43
PW 0.28 0.48 0.41 0.04 0.38 0.42 0.45 0.43 0.40 0.40 0.24
HW 0.13 0.28 0.19 —0.02 0.26 0.25 0.25 0.28 0.21 0.26 0.07
MP 0.08 —0.04 0.03 0.17 0.12 0.21 0.19 0.16 0.21 —0.29 —0.04

CWT 0.71 0.87 0.77 0.43 0.78 0.76 0.78 0.75 0.59 0.89 0.57

EMA 0.53 0.65 0.68 0.30 0.53 0.58 0.55 0.50 0.42 0.45 0.34
BFT 0.09 0.13 0.13 —0.03 0.05 0.01 0.03 0.05 0.05 0.40 0.01
MS 0.15 0.21 0.18 0.02 —0.05 —0.07 —0.02 —0.05 —0.09 0.23 —0.03

D 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, MP: fresh meat percent, 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, MP: fresh meat percent, CWT: carcass weight, EMA: eye muscle areas, BFT: backfat thickness, MS: marbling score.
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Table 5. The linear regression equations for prediction of primal cut weights and percentages with body size
traits measured at 24 months of age in Hanwoo steers

Trait” WH HH  BL CcOb CW RW RL PW HW CG IT” R*? o
;L ke 0017 0.014 —0.023 —0.044 0026 —192 030 12.43
%  0.002 —0.004 —0.009 173 0.10 12.38

Ly ke oo 0.057 0.133 —1032 038 5.10
% 0.015 0015 —0.014 0.010 0.017 —0.015 —0.014 1096 021 543

g ke o012 0.017 —0.022 0025 -—184 033 247
% 0.005 —0.002 0.004 0.004 —0.007 —0.003 220 0.20 15.48
Nk e 0.053 —0.063 —0.155 —0.135 0087 254 0.9 15.81
% 0.010 —0.009 —0.035 —0.033 6.02 020 2042
sp ke 0073  0.029 —0.098 —0.049 0.102 —337 034 275
% 0.006 —0.004 —0.011 —0.003 783 0.12 8.56
m ke 0.056  0.019 —0.062 0070 —127 032 525
% —0.009 733 020 2823
sr e 0.086  0.028 —0.098 0.098 —237 031 8.08
% —0.015 1209 0.18  26.86

s ke 0.042 0.040 —0.12 030 3.71
% —0.003  0.008 0.005 —0.009 555 024 14.05

or ke 0.083 0.104 0066 —1.18 0.19 15.16
% 0.027 —0.031 0.041 —-0.023 11.16 0.12 8.63

g ke 0143 0.095 —0.213 —0.146 0326 —2329 037 4.98
% —0.013 —0.017 0014 1456  0.14 10.01

D 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.

P IT: regression equation of intercept, > R*: R-square(coefficient of determination), * Cp: Mallow’s Cp,
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