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- Table 1 Comparison of carcass traits and image analysis traits at the 6-7ih cross
section between breeding lines of Japanese Black
All Line A{n = 2) lineB(n=3)
Traits
Mean £+ SD Mean + SD Mean * SD
Carcass weight (kg) 362,40 + 60.4 305.50 & 58.7 400.33 - 13.0
Rib thickness (cm) 6.68 £ 0.3 6.75 £ 0.1 6.63 L 0.4
5.C. fat thickness (cm) 1.66 £ 0.5 215+ 0.2¢ 1.33 £ 0.2
BMS 480 £ 1.4 5.50 = 0.7 400 1.0
Rib-eye area (cm?) 48.79 £ 4.6 4415 = 3.4 51.89 &+ 0.8
Marbling ares ratio (%) 37.63 = 10.1 47.14 £ 8.1 31.29 £ 4.4
O_COARSE - 0.09 = 0.1 0.14 k& 0.1 0.06 = 0.0
SFI ' 3.48 & 0.4 3.3 £ 0.6 - 3.58 £ 0.3

S.C. fat = subcutaneous fat ; BMS = beef marblmg standard

ness index ; SFl = small flecks index.

O_COARSE = overall coarse-

X, ¥---Values with superscripts differ between Line A and B (P < 0.05)
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Table 2 Multiple comparison by least square means of image analysis traiis of each rmuscle

Muscle MA (cm?) MAR (%) O_COARSE SF

M. semimembranosus 228.13 26.188 0.08 2,73
M. quadriceps and M. tensor fasciae latae 186.57*  36.15% 0.17= 3.02¢
M. sUpraspinatus 42.29° 26.208 0.04¢ 3.30°
M. psoas major 29.36° 30.13% 0.2 3.81%
M. gluteus medius and M. biceps femoris 181.34° 32,0748 0.22° 2,53~
M. longissimus 99.61° 39.76% Q.14 3.23°
Chuck eye 27.19° 40.04" 0.0g° 4,12

Each value indicates an average of all slices for each trait in each muscle.

a,b, P <005 A B C-F<OI.

MA = muscle area ; MAR = marbling area ratio ; O_COARSE = overall

coarseness index ; SFl = small flecks index.

Chuck eye = cranial part of longissimus muscle from the 6-7th cross section.
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Flgure 1 Fluctuations of muscle area of meat slices cut with 2cm interval for each muscle

calculated by image analysis.

Solid lines :~breed|'ng line A, Broken lines : breeding line B.
*+--Significant differences between line A and B (P < 0.05).
6-7th line in f indicates the location of rib-eye of 6-Tth rib where the grading was performed at

this cross-gection in Japan.

M. longissimus = rib roast+sirloin, Chuck eye are cranial parts (slice 1-10) from the 6-7th line.
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Figure 2 Fluctuatlons of marbling area ratlo of meat slices cut with 2cm |nterval for each

muscle calculated by image analysis.

Solid lines : breeding line A, Broken lines : breeding line B.

*O**---

Significent differences between line A and B (P < 0.05 P < 0.010.

6-7th line in f indicates the location of rib-eye of 6-7th rib where the grading was performed at

this cross-section in Japan.

M. longissimus = rib roast+sirloin. Chuck eye are cranial parts {slice 1-10} from the 6~7th line.
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Figure 3 Fluctuations of overall coarseness index of meat slices cut with 2cm interval for

" each muscle calculated by image analysis.

Solid lines : breeding line A, Broken lines ; breeding line B.
. **...Significant difference between line A and B (P < 0.01).
6-7th line In f indicates the location of rib-eye of 6-7th rib where the grading was performed at

this cross-section in Japan.

M. longissimus = rib roast+-sirloin. Chuck eye are cranial parts (slice 1-10} from the 6-7th line.

LWSEERLTWS. E-7UIH@O—GE ‘O1 2"
DS S EHB LTI EBETIAFN 092,
0.84 MRVFBIA B STk, TNIEDPES (2007) DR
SrUbkEREELLS (FRTR 061, 0.54).
KRR T > BRI OBENS, hE THes
HRATHIT - B DSEAAS MY,
BREOAEEP, BHBCBVTHKICEEEINDIE
EROBOHSE, @) S THHACHTEIASL &

[CE6-7 YMBE 0~ GCHEIT 2 BBMFTORBR, o

R2EZFET 5 ZEIEDORILR, RABEEIBRAE
THES BBEDBELREEBIL, £EHUEDIBE
BRENS S ETSROBREURDERLLSKS T,

BZS 79 (3) - 403-411, 2008

FHRRTEESF R o— U452 ERL, 85
BESLJMEHEAS 2BETE—Tho7/cd), RiT
RS LVBRENREEBET(CHRETI S LA TE
7o, LA UAHIERTER S ARG, Helas o—
VHETHBEFVASELARS, FHLEBSATL
. E-RBRORBFBEFYTOLNTIEMTT LS
HY, FMFRTRLUIEEROERE BRI TS I &
MTEGDM . FHICHEFREE SR T 2 (CEREEN
b3, FRETRLLENTHTORS| DROSE &
HYBBEML, SEROBIINPETHZ. FFETOMH
HEDAEN 20 » ABEEWVWH, HHICHESNL
HALOBELEIONS. TOROBEHCT O

408



BSH D BRI

a) M.semimembranosus b) M.quadriceps femoris and

M.tensor fasciae latae

8 8
5] 6
4 4
e - adodtracp, 5

2 " 2
0 T T | o] T T

0 5 10 15 20 0 5 10 15 20
8 -
6 -
4 e
2
0 T ] 0 T T T ]

4] 5 10 15 20 ] 5 10 15 20 25 30

e) M.gluteus medius and ) M.longissimus
M.biceps femoris

8 : 8
5-. 6
4 4 4 1
2 1 2 4
0 T T ] ¢

0 5 10 15 20 .

Cranial «4— SliceNo. —» Caudal Cranial <4— SliceNo, —p» Caudal

Figure 4 Fluctuations of small flecks index of meat slices cut with 2cm interval for each

muscle calculated by image analysis.

Solid lines : breeding line A, Broken lines : breeding line B.

6-7th line In f indicaies the location of rib-eye of 6-7th rib where the grading was performed at

this cross-section in Japan, ,

M. longissimus == rib roasi+sirloin. Chuck eye are cranial parts {slice 1-10) from the 6-7th line.
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Table 3 Correlation coefiicients of image analysis traits betwesn the rib-eye at the B-7th cross section
and the average of all slicés for each muscle (n = 5)

Muscle MA (CW) MAR  O_COARSE SF
M. semimembranosus 0.71  (0.69) —0.74 0.60 0.94*
M. quadriceps and M.tensor fasciae latae 0.98** (0.96)* 0.85 -0.02 0.60
M. supraspinatus 1.00** (0.99)** 0.88 - 0.87 0.1
M. psoas major 0.74 '(0.82) 0.02 0.08 0.39
M. gluteus medius and M.biceps femoris 0.98%* (0.97)** 0.82 —0.44 0.32
M. longissimus 6.25 (0.35) 0.90% 0.92* 0.84
Chuck eye 0.76 (0.70) 0.99** 0.94* 0.07 -

MA {CW} = correlation coefficienis with the average of muscle area of all slices in each muscle by rib-
aye area at the 6-7th cross section and carcass welght In the parenthesis.

*ooP <005 FFeeP <004

MA = muscle area ; CW = carcass weight-; MAR = marbling area ratio ; O_COARSE = overall coarse-

ness index ; SF1 = small flecks index.

Chuck eye = cranial part of longissimus muscle from the 6-7th cross ‘section.
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Variation of image analysis traits in several muscles of
Japanese Black cattle cloned from somatic cells

1

Yoshinobu NAKAHASHI', Toshiaki OKUMURA?, Mizuno HADAZ, Yoshihiro FUJISHIMA?Z,
Kenji YAMAUCHF, Satoshi HIDAKA® and Keigo KUCHIDA!

' Obihiro University of Agricuiture and Veterinary Medicine, Obihiro 080-8555, Japan
2 National Livestock Breeding Center TOKACHI STATICN, Otofuke, Hokkaido 080-0572, Japan

Corresponding : Keigo KUCHIDA (fax : +81 (0) 155-49—5462, e-mail : kuchida@obihiro.éc.jp)

Appropriateness of the Japanese beef carcass grading system evaluated mainly at the 6-7th rib-eye was
verified using 8 muscle parts (M. semimembranosus, M. quadriceps and M. tensor fasciae latae, M. supra-
spinatus, M. major psoas, M. gluteus medius and M. biceps femoris, M. longissimus) of five Japanese Black
catile cloned from somatic cells. These muscle parts were sliced at 2 cm intervals from the cranial side to the
caudal side. The cranial part from the 6-7th ribs of M. longissimus was categorized as chuck eye and the
others as loin. Image analysis was performed for these slices in order o calculate 4 image analysis traits
{muscle area, marbling area ratic, overall coargeness index and small flecks index). Correlation coefficients
were calculated between image analysis traits of the 6-7th rib-eye as well as those of each muscle to
investigate the appropriatehess of evaluation at the 6-Tth cross section for evaluating the whole carcass. The
value of each muscle was calculated as the average of the value of slices for each muscle. Muscle areas
increased and decreased toward caudal sides in all muscles. Marbling aréa ratios fluctuated by muscle. For
muscle area and marbling area ratios, correlation coefficients between the 6-7th rib-eye and each muscle
showed values over 0.7 in 6 muscles. The correlation coefficient of the marbling area ratios between 6-7ih
rib-eye and M. semimembranosus was negative (—0.74). There were few muscles that showed high cor-
relation coefficients with 6-7th rib-eye for the overall coarseness and small flecks indices. These results
indicated that predicting muscle area and marbling area ratios using the vatue of 6-7th rib-eye was possible,
but'predicting coarseness and fineness of marbling for the whole carcass was difficult,
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