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Table 1.

Summary of basic statistics for carcass and image analysis traits for 124 and 61 Holstein steers

Data Set I (n=124)

Data Set II” (n=61)

Trait Mean SD  Minimum Maximum Mean SD  Minimum Maximum
Carcass weight (kg) 469.76 26.31  398.00 551.00 472.89 27.88  398.00 551.00
Rib eye area (cm?) 45.69 5.27 34.00 63.00 46.41  5.50 34.00 63.00
Rib thickness (cm) 6.62 0.65 4.90 8.20 6.62 0.72 4.90 8.20
Subcutaneous fat thickness (cm)  2.61 0.77 1.10 4.60 2.56 0.80 1.10 4.60
Yield score (%) 69.48 1.10 66.90 72.40 69.58 1.17 66.90 72.40
BMS No. 2.31  0.59 2.00 5.00 2.62 0.71 2.00 5.00
Ratio of fat to rib eye area (%) 18.09 4.17 9.59 28.23 19.93  4.59 10.92 28.23
Area of maximum particle (cm?) 0.75 0.62 0.11 3.95 0.83 0.77 0.13 3.95
Overall coarseness 0.23 0.08 0.08 0.45 0.23 0.08 0.1 0.43
Coarseness of maximum particle  0.10  0.07 0.02 0.38 0.10 0.08 0.02 0.38
Coarseness of single particle 0.41 0.18 0.14 0.91 0.37 0.18 0.14 0.91
Complexity of rib eye shape 1.03  0.01 1.01 1.10 1.03  0.01 1.01 1.08
Minor-major axis ratio 0.71 0.09 0.54 0.97 0.73 0.10 0.56 0.97

<

a

Bias of BMS distribution was large. *

® Bias of BMS distribution was adjusted.

Table 2. Partial regression coefficients and R? on selected variables to estimate BMS number of Holstein steers
Data Set | Data Set Il
(n=124, R?=0.62) (n=61, R?=0.71)
Partial Partial
regression Partial R? regression Partial R?
Selected Variable coefficient coefficient
Intercept —1.5457 —2.3024
Ratio of fat to rib eye area® 0.1256 0.5075 0.1444 0.5462
Rib eye area® 0.0337 0.0572 0.0439 0.0756
Area of maximum particle (Thinning with 5 rounds)® —0.4090 0.0360 —0.5286 0.0738
Coarseness of single particle (Thinning with 5 rounds)® 0.8462 0.0181 1.2001 0.0181

) |mage analysis traits, ® Carcass traits.
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Table 3. Summary of basic statistics for carcass and image analysis traits for 18
Holstein steers and 71 cross section images from those steers
Carcass traits (n=18) Mean SD Minimum  Maximum
Carcass weight (kg) 423.22 19.74 393.00 452.00
Rib eye area (cm?) 39.56 4.57 32.00 47.00
Rib thickness (cm) 5.71 0.60 4.60 6.70 -
Subcutaneous fat thickness (cm) 1.76 0.36 1.10 2.40
Yield score (%) 69.44 0.72 67.80 70.80
BMS No. 2.22 0.55 2.00 4.00
Crude fat contents (%) 15.09 4.11 9.28 24.36
Image analysis traits (n=71) Mean SD Minimum  Maximum
Ratio of fat to rib eye area (%) 20.32 5.77 11.99 36.55
Area of maximum particle (cm?) 1.03 0.96 0.12 4.28
Overall coarseness 0.30 0.09 0.13 0.49
Coarseness of maximum particle 0.11 0.09 0.02 0.38
Coarseness of single particle 0.35 0.18 0.10 0.83
Complexity of rib eye shape 1.04 0.02 1.02 1.09
Minor-major axis ratio 0.65 0.04 0.57 0.74

Table 4.
image method® for 4 cross sections from 18 Holstein steers

Correlation coefficients between crude fat contents by chemical method and by

Value of chemical

Cross section 1

Cross section 2 Cross section 3

method®
Cross section 1 0.887
Cross section 2 0.884 0.950
Cross section 3 0.827 0.941 0.877
Cross section 4 0.806 0.851 0.873 0.747

¥ Predicted crude fat content=0.741 X Ratio of fat to rib eye area (%)—2.22 (Kuchida 2000)

b Value of chemical method was obtained using cross section 1.
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Difference between ratios of fat to rib eye area in 4 cross sections from 18 Holstein steers.
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The 6-7th rib of carcass cross section has been used in meat quality evaluation of beef in Japan.
Marbling scores may have some discrepancy in different sections even for the same muscle. The aims of this
study were to develop a prediction method of the BMS (Beef Marbling Standard) number by image analysis
and to investigate the difference of the feature quantity of marbling in the 6-7th ribs and those in other cross
sections. Digital images of the 6-7th cross section from 61 Holstein steers were used to predict the BMS
number with a multiple regression equation. Additionally, digital images of the 4 cross sections, which were
cutin 2.5cm intervals from the 6-7th cross section toward the lumbar, from 18 other Holstein steers were used
to compare of the feature quantity of marbling in different cross sections. The ratio of marbling to rib eye area
(FATPER), the coarseness of marbling and the shape of rib eye were considered as independent variables,
and the BMS number evaluated by a grader was a dependent variable for the multiple regression analysis.
Selected variables of the multiple regression equation for estimating the BMS number were FATPER, the area
of the largest marbling particle, coarseness of a single marbling particle and rib eye area (R?=0.71). The
most contributing variable in the prediction of BMS number was FATPER, and the partial regression
coefficient was 0.54. From investigating the FATPER and the prediction BMS number in the 4 cross sections,
one case was found in which there was a large difference in FATPER between adjacent cross sections
(15.9%~26.2%). However, there was only a slight difference in the prediction BMS numbers among the 4
cross sections (1.67~2.17) in this case.
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