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CFigo 1. a) Mirror type photography équipment used for carcass cross section of beef,
b) equipment in use at a meat plant and ¢) explanatory moedel of the equipment.
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Fig. 2. The original carcass images and corresponding close-up images of the rib eye photographed by
a) mirrar-type, b} dome-type and ¢} cube-type photographic equipment. :
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Fig. 3. Sample images showing marbling coarseness for meat of a) Japansse Black X Japanese Brown,
b) Japanese Black X Holstein and ¢) Holstein.

Table 1. Least square mean of grading and image analysis traits for each breed
Japanese Black XJf;;;ne::eBé?ghn Japanase Brown Jap)%rll{%sfgtglﬁck Holstein
(n=>58) in=43) (n=42) (n=60) (n=48)
Grading traits
Age {month) . 30.12£0.312 28.20i0.36b 27.66£0.36° 28.00+£0.31° 20.83%0. 34
Carcass weight (kg) 431.28+7.00% 428.70+8.13° 453.69+8.22° 436.80£6.88%  435.15%7.69%
Rib thickness {cm) 7.57£0.08° 7.9010.09° o 7.76X0.09%® 7.14+0.08° 5.86+0.09¢
Subcutaneous fat thickness {cm} 2.32i0.10a 2.87%0.12% 3.41%0.120 2.78+0.10¢ 4.99:40.11¢
Image analysis traits : 4
Rib éye area (ocm® 58.04+0.83° 59.08+0.96° 53.3010.98° 52.12X0.818 43.02%0.91¢
Marbling area ratio (%) 43.02+0.882 36.6211.02° 29.72+1.02¢ 31.76+0.87¢ 19.3440.97¢
Minor-major axis ratio 0.700£0.008%  0.682%0.011=  0.714%0.011®  0.590£0.809* 0.661£0.010°

Complexity of rib eye shape 1.032340.0018% 1.0304+0.0020 1.0353£0.0021% 1.0356=0.00172 1.0301£0.0019°
5 rounds thinning process

Overall coarseness 33.32x£0.712 32.49%0.82¢ 26.93+0.84 33.60£0.70°  29.5540.78°
Coarseness of maximum particle  6.97=0.50° 6.50+0, 582 5.90L0.59° - 8.36%0.4%° 8.90%0.55°
Coarseness of 1-5 particles 17.28=0.68° 17.434+0.798 15.02+0.80° 16.88X0.67" 20.14%0.74¢
Coarseness of 1-10 particles 22.03+0.68° 22.2810.79° 18.7710.81% 25.02+0.67¢ 24.43+0.75¢
10 rounds thinning process ‘ .
Overall coarseness 11.93£0,52¢ 11.59+(0.61% 8.641k0.62° 12,930,512 10.39%=0.57°
Coarseness of maximum particle  2.87£0.328 2.65%0.37¢ 2.76%£0.38° 4.4010.31° 4.6510.35°
Coarseness of 1-5 particles 6.960.45° 7.13+0.53° 6.33£0.542 9.12£0.45° 8.81=£0.50°
Coarseness of 1-10 particles 8.870.47® 9.07+0.55° 7.5140.56° 1.01£0.47°° 9,700,542

Values within a column with different superscripts were significantly different {P<C0.05).
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Typical images cf meat of Japahese Black (a), Japanese Brown (b), Japanese Black X<
Japanese Brown {(c), Japanese Black X Holstein (d) and Holstein (e).

The images were selected for each breed based on the residual sum of square for 7 ifhage analy-
sis traits.
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Comparlson of Marbling Feature among Beef Breeds usmg
' M|rror Type Photography Eqmpment

Kenaohlro TAKAHASHI, Kelgo KUCHIDA Takesh| HOFEII M|ch|taka NAMI' and Hltoshige KOTAKA2

Obihirc Umversr(y of Agr ouiture and Vetarinary Medscme Chihiro-shi 0808555, Japan
"Hokkaido Industrial Research Institute, Kita- ku, Sapporo-shi 060-0819, Japan
"?Hayasaka Science and Engineering Corporation, Higashi-ku, Sapparo-shi 060-6090, Japan

Correspond-ing '.Keigo KUCHIDA (fax : +81 Q) 155-49-5462 “e mail : kuchida@obihiro.ac.jp)

We developed a mirror-type photography equment to produce extensive and clear Cross- sectronal
images of carcass at the 6th and 7th rib. We also proposed.a new indicator formarbling coarseness and
compared the marbling features among popular Japanese beef breeds. The mirror-type photography
equipment consisted of a digital camera, a film mirror and two white LED line lightings. The geometry of the
equiprsent was wedge-shaped, so that the digital image of the carcass cross section could be obtained in the
narrow dissection space. Rib eye images of 58 Japanese'BIaék_(JB), 42 Japanese Brown ,{JBR'), 48 Holstein_
{HCL), 43 JBXJBR (BBR) and 60 JBXHOL (JBH) were analyzed. Twelve meéat quality traits (rib-eye area,
marbling area percentage :and overall coarseness, etc.) were calculaied by image analysis. The area of each
marbling particle was ranked in descending order. The 'sum of the top five particle areas divided by the total
area of marbiing was used as a good indicator of marblmg cearseness (Coarseness of 1-5 particles). Least
square means of the marbling area percentages of JB, BBR, JBR, JBH, HOL were 48.0_2/, 36.62%, 29.72%,

-31.76% and 19.34%, respectively. These values differ significantly, except for those oorrespohding to JBR
' _and JBH. Coarseness of 1-5 pariicles of JBH (19 88) and HOL (20.14) were S|gn|f|cantly higher than those of
~ other breeds (P<0 05).
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