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Abstract

Digital images of the rib eye area at the 6th and 7th ribs of Japanese Black steers were taken
using photographing equipment at meat processing plants in area A and area B. The ratio of marbling
area to rib eye area (FAR), overall coarseness of marbling, coarseness of the largest marbling particle
in the rib eye, ratio of minor and major axes of the rib eye, and complexity of the rib eye shape were
calculated by image analysis. The carcass traits considered were carcass weight, rib eye area, rib
thickness, subcutaneous fat thickness, BMS number, and BFS grade. The influence of the beef carcass
traits assigned by a grader and image analysis traits on the carcass unit price in each market was
investigated. The BMS number had the highest impact on the carcass unit price in the two models of
BMS numbers utilized for both markets, and the standardized partial regression coefficients (SPRC)
of the BMS number were 0.687~0.690 for area A and 0.625~0.654 for area B. The traits that had
the second-highest impact were the BFS grade in area A and the rib thickness in area B. The FAR had
the highest influence on the carcass unit price in the two FAR models utilized for both markets, and
the SPRC of the FAR was 0.644~0.681 for area A and 0.569~0.638 for area B. The traits that had
the second-highest impact were the rib eye area in area A and the overall coarseness or rib thickness in
area B.
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Table 1 Mean values and standard deviations for carcass and image analysis
traits of area A and area B market

Mean value (SD)

Area A (n=439)

Area B (n=367)

Carcass unit price(yen/kg)
Carcass weight(kg)

Rib eye area(cm’)

Rib thickness(cm)
Subcutaneous fat thickness(cm)
BMS No.

BCS Grade

BFS Grade

Fat area ratio(%)

Overall coarseness

Coarseness of maximum particle
Minor-major axis ratio
Complexity of rib eye shape

1849.2(231.9)* 2362.4(315.1)"

432.0(55.7)" 437.4(52.5)"
55.92(7.64)° 55.44(8.05)"
7.65(0.83)° 8.04(1.00)"
2.44(0.69)* 2.49(0.72)"
5.07(2.27)° 6.30(2.09)"
3.43(1.02)* 4.12(0.78)"
4.87(0.34)° 497(0.18)"
40.20(7.63)° 45.20(7.58)"
21.00(4.86)" 24.42(5.61)"
5.30(2.99)° 5.58(2.95)"
0.69(0.07)° 0.73(0.07)"°
1.03(0.02)° 1.05(0.03)"

a,b: Different letters mean significant difference(P<0.05)
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Table 2 Partial regression coefficient and standardized partial regression coefficient of each traits to carcass unit

price at area A and area B market for Model 1

Area A (n=439: R™=(.7793)

Area B (n=367: R’=0.7809)

. Partial regression Standardized partial Partial regression Standardized partial
Traits . . . . . ]
coefficient regression coefficient coefficient regression coefficient
Carcass weight(kg) -0.079 -0.019 -0.208 -0.035
Rib eye area(cm’) 0.951 0.031 0.902 0.023
Rib thickness(cm) 17.683 0.063 40.324* 0.129
Subcutaneous fat thickness(cm) -10.152 -0.030 -16.746 -0.038
BMS No. 70.134** 0.687 98.331%* 0.654
BFS Grade 63.121%* 0.092 98.746 0.056
Fat area ratio(%) - - - -
Overall coarseness 0.027 0.001 -4.580* -0.082
Coarseness of maximum particle - - - -
Minor-major axis ratio 131.294 0.041 447.813* 0.102
Complexity of rib eye shape -574.000 -0.042 -389.491 -0.032

* P<0.05, **P<0.01, —:Character which was not used for analysis
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Table 3 Partial regression coefficient and standardized partial regression coefficient of each traits to carcass unit

price at area A and area B market for Model 2

Area A (n=439: R’=0.7798)

Area B (n=367: R*=0.7786)

Partial regression

Standardized partial

Partial regression Standardized partial

Traits coefficient regression coefficient coefficient regression coefficient
Carcass weight(kg) -0.090 -0.022 -0.217 -0.036
Rib eye area(cm’) 0.861 0.028 0.798 0.020
Rib thickness(cm) 19.451 0.070 37.440 0.119
Subcutaneous fat thickness(cm) -11.231 -0.033 -16.456 -0.037
BMS No. 70.359** 0.690 94.084** 0.625
BFS Grade 62.240%* 0.091 102.909 0.058
Fat area ratio(%) - - - -
Overall coarseness - - - -
Coarseness of maximum particle -1.858 -0.024 -4.424 -0.041
Minor-major axis ratio 128.250 0.040 448.267 0.102
Complexity of rib eye shape -576.643 -0.043 -497.426 -0.041

* P<0.05, **P<0.01, —:Character which was not used for analysis
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Table 4 Partial regression coefficient and standardized partial regression coefficient of each traits to carcass unit

price at area A and area B market for Model 3

Area A (n=439: R*=(0.7582)

Area B (n=367: R’=0.7574)

. Partial regression
Traits er

Standardized partial

Partjal regression Standardized partial

coefficient regression coefficient coefficient regression coefficient
Carcass weight(kg) 0.041 0.010 -0.169 -0.028
Rib eye area(cm’) 4.064** 0.134 4.692%* 0.120
Rib thickness(cm) 19.623 0.070 43.759*%* 0.140
Subcutaneous fat thickness(cm) -5.145 -0.015 -28.185 -0.064
BMS No. - - - -
BFS Grade 30.228 0.044 116.756 0.066
Fat area ratio(%) 20.683%* 0.681 26.533%* 0.638
Overall coarseness -4.175 -0.087 -9.625%* -0.171
Coarseness of maximum particle - - - -
Minor-major axis ratio 145.999 0.045 516.817** 0.118
Complexity of rib eye shape -689.722 -0.051 -706.683 -0.059

* P<0.05, **P<0.01, —:Character which was not used for analysis
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Table 5 Partial regression coefficient and standardized partial regression coefficient of each traits to carcass unit

price at area A and area B market for Model 4

Area A (n=439: R*=0.7569)

Area B (n=367: R>=0.7505)

. Partial regression Standardized partial Partial regression Standardized partial
Traits . . . . . .
coefficient regression coefficient coefficient regression coefficient
Carcass weight(kg) 0.046 0.011 -0.206 -0.034
Rib eye area(cm®) 3.676%* 0.121 4.376%* 0.112
Rib thickness(cm) 18.211 0.065 39.505 0.126
Subcutaneous fat thickness(cm) -8.436 -0.025 -26.384 -0.060
BMS No. - - - -
BFS Grade 29.389 0.043 122.131 0.069
Fat area ratio(%) 19.575%* 0.644 23.654** 0.569
Overall coarseness - - - -
Coarseness of maximum particle -4.508 -0.058 -10.202%* -0.095
Minor-major axis ratio 146.648 0.045 508.793%* 0.116
Complexity of rib eye shape -647.106 -0.048 ~-883.148 -0.074

* P<0.05, **P<0.01, —:Character which was not used for analysis
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