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Figure 1 Mirror type camera for beef carcass a) and high resolution digital
image of Japanese Black b).

Table 1 Percentage of downgrade of meat quality grade by sex, slaughter age, BMSNo. and slaughter year
in Japanese Black cattle

Total head (n = 21,768) Downgraded No. (n =6,850) Downgraded %

Sex Steer 15,191 4,222 27.8
Female 6,577 2,628 40.0

Slaughter age (mo) <26 1,496 535 35.8
27 3,302 964 29.2

28 5,445 1,586 291

29 5,070 1,513 29.8

30 3,529 1,136 322

31 < 2,926 1,116 38.1

BMSNo. 2 634 15 24
3 2,605 2,289 87.9

4 4,422 559 126

5 3,712 2,738 73.8

6 3,340 284 85

7 2,698 8 0.3

8 1,884 922 48.9

9 1,426 35 25

10 671 0 0.0

11 303 0 0.0

12 73 0 0.0

Slaughter year 2005 1,014 238 23.5
2006 1,845 408 22.1

2007 1,744 447 25.6

2008 1,823 462 25.3

2009 2,131 635 29.8

2010 2,571 894 348

2011 2,907 1,064 36.6

2012 2,484 938 37.8

2013 2,573 887 345

2014 2,676 877 328
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Figure 2 Percentage of the reason of downgrading by slaughter year in Japanese Black cattle.
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Table 2 Least square means of downgrading reason for carcass traits and image analysis traits by
BMSNo. 3, 5 and 8 in Japanese Black cattle

Reason of downgrading

Firmness and

Trait No downgrading texture (FT) Meat color (MC) FT and MC
BMSNo 3 (n=2312) (n =661) (n=39) (n=1,486)
Carcass weight (kg) 4251ab 426.4a 406.7ab 416.8b
Rib thickness (cm) 7.4a 7.3a 7.3ab 7.1b
Subcutaneous fat thickness (cm) 2.6a 2.5a 2.5ab 2.3b
BCSNo 3.7a 3.6a 4.2b 41b
BFSNo 3.0a 3.0a 3.1b 3.0a
Rib eye area (cm?) 52.4ab 52.7a 51.0ab 51.6b
Intramuscular fat percentage (%) 37.8a 35.2b 37.9a 34.2¢
Coarseness index of marbling (%) 13.4b 13.4b 15.4a 12.5¢c
Minor-major ratio of rib eye 0.656a 0.648a 0.646ab 0.635b
Complexity of rib eye shape 1.095a 1.097a 1.104a 1.100a
Average luminance of lean 96.3a 93.2b 93.1ab 88.7c
Average luminance of fat 145.9a 142.2b 147.0a 138.0c
New fineness index 70.0a 65.7b 64.1b 65.4b
BMSNo 5 (n = 969) (n=1413) (n=113) (n=2170)
Carcass weight (kg) 450.9a 446.7ab 441 8ab 443.7b
Rib thickness (cm) 7.9a 7.7b 7.7ab 7.7b
Subcutaneous fat thickness (cm) 2.6a 2.5b 2.5ab 2.5b
BCSNo 3.6b 3.5¢ 41a 41a
BFSNo 3.0ab 3.0bc 2.9c 3.0a
Rib eye area (cm?) 56.7a 57.3a 54.4b 56.5a
Intramuscular fat percentage (%) 47 5a 45.5¢ 47 7a 46.1b
Coarseness index of marbling (%) 17.0ab 16.6b 18.0a 16.8b
Minor-major ratio of rib eye 0.680a 0.664b 0.661b 0.658b
Complexity of rib eye shape 1.101ab 1.099a 1.109b 1.102ab
Average luminance of lean 99.4a 97.1b 94.6¢ 93.7¢c
Average luminance of fat 1451a 144 2a 143.7a 139.3b
New fineness index 76.9a 75.6b 72.7¢C 75.1b
BMSNo 8 (n = 959) (n=164) (n=122) (n = 659)
Carcass weight (kg) 462.7a 455.7a 458.8a 457 6Ba
Rib thickness (cm) 8.2a 8.0ab 8.1ab 8.0b
Subcutaneous fat thickness (cm) 2.5a 2.4a 2.4a 2.4a
BCSNo 3.6a 3.6a 4.0b 4.0b
BFSNo 3.0a 3.0a 3.0a 3.0a
Rib eye area (cm?) 62.6a 63.6a 62.7a 62.8a
Intramuscular fat percentage (%) 54.9b 53.6¢ 55.9a 55.4a
Coarseness index of marbling (%) 191a 18.9a 19.7a 19.6a
Minor-major ratio of rib eye 0.702a 0.681ab 0.696ab 0.680b
Complexity of rib eye shape 1.101a 1.098a 1.104a 1.103a
Average luminance of lean 103.8a 102.6a 102.6a 99.3b
Average luminance of fat 148.0a 147 5a 148.7a 142.0b
New fineness index 84.3a 83.1ab 81.5b 83.0b

a, b, ¢ : Different superscript in the same line are significantly different (P < 0.05)
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