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Estimation of lean meat percentage of rib loin part between the 9-11th ribs for
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Abstract

Estimation of the lean meat percentage of rib loin part between the 9-11th ribs was investigated
using images of 41 carcass cross-section of embryonic cloning cattle and full-sib testing cattle. Each
muscle area, fat area, cross-section area and ratio of muscle area to total area (muscle area ratio) were
calculated from images of the 6-7th cross-section. In addition, the muscle area percentage was
calculated by dividing each muscle area by cross-section area. The lean meat percentage was obtained
through dissection for separation from the rib loin part between 9-11th ribs. The correlation
coefficients of lean meat percentage with each muscle area, muscle area percentage and muscle area
ratio were investigated. The actual area of M.iliocostalis and M.serratus ventralis showed significant
correlations with lean meat percentage (r=0.46 and -0.34 respectively). Percentage of M.iliocostalis,
M.serratus ventralis, M.longissimus thoracis and M.trapezius areas showed significant correlations
with lean meat percentage (r=0.50, -0.35, 0.53 and 0.33 respectively). The highest correlation was
recognized between lean meat percentage and muscle area (r=0.53). When using multiple regression
that include actual muscle area or percentage of muscle area as the independent variable, the
coefficients of determination (R*) for the prediction of lean meat percentage were 0.69 or 0.63. The
higher R* was obtained using real muscle area rather than percentage of muscle area as the
independent variable. Selected variables for the prediction equation, which were estimated by using
real muscle area, were M.iliocostalis area, cross-section area, M.serratus ventralis area,
M.semispinalis capitis area and total muscle area. Estimating of lean meat percentage only from the
information on the area of carcass cross-section was feasible.
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Fig.1 Photo used for image analysis at the 6-7th
cross section.

A : line from the thoracic vertebra

B : vertical line to the thoracic vertebra

C : line that links the end of the thoracic vertebra and
M.ilocostalis

D : vertical line from the end of thoracic vertebra to the

subcutaneous fat
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Table 1 Summary of basic statistics for carcass grade, carcass composition (n=41).

Trait Mean SD Minimum Maximum
Carcass traits
Carcass weight (kg) 178. 00 17. 64 126. 00 211. 00
RT (cm) 6. 25 0.99 4,40 9.20
SFT (cm) 1.81 0.38 1. 20 2.70
Intermuscular fat (cm) 5. 66 0. 84 4. 40 8. 00
Yield score (%) 73. 81 1. 34 71. 20 76. 40
BMS No. 3. 41 1. 34 . 2 8
Rib loin part
Total weight (kg) 0. 41 0. 66 3.82 6. 68
Lean meat weight (kg) 3.03 0.41 2. 05 3.88
Rib loin weight (kg) 1.55 0.25 1.03 2. 14
Fat weight (kg) 1. 65 0.27 1.17 2.27
Bone weight (kg) 0. 65 0.07 0.51 0.79
Sinew weight (g) 44.15 15. 00 20. 00 80. 00
Lean meat percentage (%) 56. 28 2.23 52. 06 61.18
RT: rib thickness. SFT:subcutaneous fat thickness
Table 2 Summary of basic statistics for measurements from cross-carcass section by image analysis (n=41).
Trait Mean SD Minimum Maximum
M. longissimus thoracis (cih) 44, 87 7.01 28. 92 61. 05
M.iliocostalis (cl) 1.22 1.12 4. 57 10. 66
M.trapezius (cif) v 35. 01 5. 89 22.02 46. 73
M.spinalis thoracis (cih) 36. 45 5. 06 25.10 48. 89
M.semispinalis capitis (ci) 11. 30 2.51 6.32 16. 83
M.latissimus dorsi (cih) 28. 01 7.28 14. 41 47. 69
Muscle area (cif) 213. 98 23.21 152. 97 279.15
Muscle area ratio (%) 56. 67 3.31 : 49. 63 67. 04

Muscle area ratio: ratio of muscle area to total area.
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Table 3 Correlation coefficients among muscle areas from cross-carcass section (n=41).

1 2 3 4 5 6
1. M.longissimus thoracis 1. 00 0.41* 0. 64* 0. 40* 0.17 0. 73*
2. M.iliocostalis 1. 00 0. 40* 0. 43* 0.13 0.24
3. M.trapezius 1. 00 0.29 0. 45* 0. 60*
4. M.spinalis thoracis 1. 00 0.21 0.24
5. M.semispinalis capitis 1. 00 0.19
6 . M.latissimus dorsi 1. 00
*; P<0.01

Table 4 Correlation coefficients of lean meat
percentage with each actual muscle area,
percentage of each muscle area to the total
area and muscle area ratio from cross-
carcass section

Actual Percentage of

muscle area  muscle area
M.longissimus thoracis 0. 20 0. 53**
M.iliocostalis 0. 46** 0. 50%*
M.trapezius 0.15 0. 33*
M.spinalis thoracis 0.14 0.23
M. semispinalis capitis -0. 24 -0.18
M.serratus dorsalis cranialis 0.23 0. 31
M.rhomboideus 0.18 0.18
M.multifidus ~0. 19 -0. 14
M.levatores costae -0. 07 0.00
M.intercostales interni -0.11 -0. 03
M.intercostales externi -0.09 -0.03
M.latissimus dorsi -0.10 0.00
M.serratus ventralis -0. 34* -0. 35**
Muscle area ratio — 0. 53**

* %; P<(0.01, *; P<0.05
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Table 5 Partial regression coefficients and partial R?
for selected variables to predict lean meat
percentage (n=41, R’=0.69) .

Partial regression

Selected Variable . Partial R?
coefficient
M.iliocostalis 0. 0067 0.2129
Cross section area ~0. 0005 0. 1812
M.serratus ventralis -0.0110 0.1123
M.semispinalis capitis -0. 0040 0.1120
Total muscle area 0. 0011 0. 0669

R’ determination coefficient
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Fig.2 Relationship between lean meat percentage
of 9-11th rib measured by physical dissection
and predicted lean meat percentage.
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