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Fig. 1.
analysis.
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Procedure of image analysis to calculate the coarseness of marbling in the rib eye by image
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a) Original image b) Image after dilation
by 5 times
¢) Image after thinning d) Circumference length of rib eye
process (bold line) and its polygon (hairline)

Fig. 2. Procedure of image analysis to evaluate the rib eye shape.

Table 1. Combination of independent variables in the mathematical model for price of beef carcass and their determination

coefficients
Model

Traits A B C D E F G H | J K L M N
Fixed effect O X O X X X X X O X O X O X
Carcass weight (kg) X X o © X X X X o o O O O O
Rib eye area (cm?) X X o O X X X X o o O o O O
Rib thickness (cm) X X o O X X X X o O O O O O
Subcutaneous fat thickness (cm) X X O O X X X x O O O O O O
BMS No. X X O O O O X X O O X X X X
BCS Grade X X o O X X o o o o o o O O
BFS Grade X X O O X X X X O O o O O. O
Fat area ratio (%) o O O O O X O X X X o O O O
Overall coarseness o o o o o o o O X X o O X X
Coarseness of maximum particle o o o o o O 0 0 X X X X o O
Minor-major axis ratio o o o o o o o 0O X X o O O O
Complexity of rib eye shape o o o o o o o O X X o o O O

0.739 0.681 0.835 0.807 0.782 0.774 0.751 0.710 0.825 0.802 0.802 0.763 0.799 0.758

2 )
: 0.716 0.707 0.804 0.791 0.738 0.685 0.736 0.669 0.784 0.766 0.792 0.782 0.791 0.781
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RAHEE DPHALKAESE, 0—ALEE 5 (pFH 1987) 72 &E, BMS 7 /3 — S RER B (358 VB
DEE, ZTERBDES, BMS +/3—, BCS EHRkb &£ BEFOTWSEEAONS. IEHEMREL L BMS £
U BFS ER&IY Eif7c. 7o, RRBGZHITL TR N—DERERKRIIBEINRE EMET, TNTH 0893
SN BEEBERITZE S L, IBhhERELtt, 2fnk L0811 ThHofe. Efo, 2HRDRFDH L S E&RAKL
FOHLE, BAHNTFOHS S, EE - ERXELU FDH L SOMEERKIESEEIROGEET, ThEh
O—BHRDIEM S E AL 0.879 £ 0.826 ThH>7z. TORR, ETINICL->TES

BEBSR 74 (4) 1 475-482, 2003 477




@A - O/F - H0FE - $6°K - =37

FHGHEOEENIHERESIN. > TEAHRTHRVWSE
FIVITEZFDOZENDIT S EBENEREL TWEEEZZS
NBTRD3IDOETIVICDOWTEHBICHR L. 22
TRWZETIVE, D BAFEDA (ER1DETIVD,
2) BEARES LUVBBBETTENSTRAFDOH S S
HRWZHD (R1IDEFTIVK), 3) BAFEBLUE
GERTTEN L 2FDKFDHS S &R0 (F1
DEFIVM) DIEFINTHS. 2T, REFRBCTE
T DDRERT L1720, BHEFDETHN 4ZEUT
DEEKEBEW= FLETI2BELUETIVETIE
BMS U N\—%5HLZENLMYKRE, BHEEL L
BMS + >/ \—%REICAWE Mo/, LT ICHHTICA
Wz 3 DOBPEETIVERT.

ETIVY) BEAREDH

Yix=Si+ SIRE,+b,CW+b,REA+bsRT+b,SFT
+bsBMS +bsBCSGR+b,BFSGR+ e

ETIV2) BAREC@EBETTE (AR FOHL S
R <)

Y= Si+ SIRE;+bCW+b,REA+bsRT+b,SFT
+bsBCSGR+bsBFSGR+b;FAR
+bsO0Coa+bsSLR+b1CPX+ e

ETIVY) BAE @GR E (2FDORTFDH5
EERRC)

Y‘jk=Si+SIREj+waW+ b,REA+DbsRT+bsSFT
+bsBCSGR+bsBFSGR+b;FAR+bsMCoa
+beSLR+bCPX+ey

(S

Yi 3R EM, S i FEDFHDOHR (i=1~4),

SIRE; (4 | BB DEHFDHR (j=1~49: BEFRED
#), CW, REA, RT, SFT, BMS, BCSGR, BFSGR, FAR,
OCoa, MCoa, SIRBELUVCPXEETNZTNRAEE,
O—RE@E FoDES, RTEHOES, BMS £V

Table 2.
Black steers and Crossbred steers
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Mean value and standard deviation for carcass and image analysis traits of Japanese

Mean value (SD)

Traits Japanese Black (n=1,543) Crossbred (n=532)

Unit price (yen) 1560.6 (356.5 ) 1159.3 (255.1)
Carcass weight (kg) 435.08 ( 46.10) 466.12 ( 48.02)
Rib eye area (cm?) 55.79 C 7.91) 53.23 ( 7.15)
Rib thickness (cm) 7.49 ( 0.85) 7.34 ( 0.88)

- Subcutaneous fat thickness (cm) 2.28 ( 0.71) 2.56 ( 0.82)
BMS No. 4.92 ( 2.21) 3.68 ( 1.57)
BCS Grade 3.53 ( 0.93) 2.99 ( 0.81)
BFS Grade 4.78 ( 0.42) 4.20 ( 0.46)
Fat area ratio (%) 36.35 (. 7.73) 30.30 ( 7.42)
Overall coarseness 4.98 ( 2.95) 6.12 ( 3.55)
Coarseness of maximum particle 2.09 ¢ 1.92) 2.88 ( 2.48)
Minor-major axis ratio 0.70 ¢ 0.07) 0.70 C 0.07)
Complexity of rib eye shape 1.04 ( 0.02) 1.04 ( 0.03)
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GRS (1998) (3, SRIESIDORAEM T 2ZER
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Table 3.
covariates

BTEEFEFRBICERT, O—REEBROMEHRICSA S
FEDESWHARZWMEONRO SN (REFET
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NTOBHRHIEE (P<0.05) ThHY, ETIVDORERE
(3, BEFET0.802, XHBET0.792 Tho/z. £/
BRI E T, B - RELER CE TRAME
(X L TEELEDHR (P<0.05) MEBOHSNT.

ETIN2(CHEWT, BEICH > EEEEBERIFLTY
- DIFREFE EZHBOMA Clelhmiat (BEfRE
T0.433, XMET0475) Tholz. NIIRAFED
HEECETIVITE 2 EEEEEEZ TV BMS
VIN—EFRIRY, THEBTLYRVEEERITL .
2BBICRAMEICEAEZBOESVWARETVWEE
(Z, WREE S BCSERTHY, FDEERLFHRED
& (BEFET0.390, HET0.294) (4, BAHED
HEECETIVI TEESINELY REHEEEN
. B - RREOBRERLQIFHREE, BENET
0.026, 3BT 0.019 tMREEHBEETEILTVWEDD
HIEMNCEDETHY, O—ENRFERRLY EH
(SAEVWEDHTFENZMEDIICH S Z EHREN. O—
AR DBHS (T (T 2 1 ZERLDIBHREOENL, 2F
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Partial regression coefficient and standardized partial regression coefficient for Model 1 using only carcass traits as

Japanese Black (n=1,593 : R*=0.825)

Crossbred (n=532 : R?=0.784)

) Partial regression
Traits

Standardized partial

Partial regression Standardized partial

coefficient regression coefficient coefficient regression coefficient
Carcass weight (kg) —0.328* —0.042 —0.182 —0.034
Rib eye area (cm?) 1.979** 0.044 4.387** 0.123
Rib thickness (cm) 49.447** 0.118 38.594** 0.133
Subcutaneous fat thickness (cm) —15.749* —0.031 —0.489 —0.002
BMS No. 91.893** 0.570 65.985%* 0.407
BCS Grade 104.672** 0.273 108.857** 0.347
BFS Grade 37.643** 0.044 57.984** 0.104

Fat area ratio (%)

Overall coarseness

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

*P<0.05 **P<0.01.
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Table 4.
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Partial regression coefficient and standardized partial regression coefficient for Model 2 using carcass and image

analysis traits without coarseness. of the largest marbling particle in rib eye as covariates

Japanese Black (n=1,593 : R2=0.802)

Crossbred (n=532 : R2=0.792)

Partial regression

Standardized partial

Partial regression Standardized partial

Traits coefficient regression coefficient coefficient regression coefficient
Carcass weight (kg) —0.285* —0.037 0.008 0.001
Rib eye area (cm?) 4.803** 0.106 5.408** 0.152
Rib thickness (cm) 40.149** 0.096 27.812** 0.096
Subcutaneous fat thickness (cm) —16.659* —0.033 2.121 0.007
BMS No. — — — —
BCS Grade 149.534** 0.390 92.316** 0.294
BFS Grade 26.037** 0.031 53.117** 0.096
Fat area ratio (%) 20.460%* 0.443 16.343** 0.475
Overall coarseness —9.521** —0.079 —6.499** —0.090
Coarseness of maximum particle — — — —
Minor-major axis ratio 127.418 0.026 65.236 0.019
Complexity of rib eye shape —499.873* —0.033 —380.025* —0.045
*P<0.06 **P<0.01.
Table.5. Partial regression coefficient and standardized partial regression coefficient for Model 3 using carcass and image

analysis traits without overall coarseness of marbling in rib eye as covariates

Japanese Black (n=1,593 : R*=0.799)

Crossbred (n=>532 : R2=0.791)

Partial regression
Traits 9

Standardized partial

Partial regression Standardized partial

coefficient regression coefficient coefficient regression coefficient
Carcass weight (kg) —0.300* —0.039 —0.019 —0.003
Rib eye area (cm?) 4.377** 0.097 5.270** 0.148
Rib thickness (cm) 38.100** 0.091 27.033** 0.093
Subcutaneous fat thickness (cm) —17.965** —0.036 2.672 0.009
BMS No. — — — —
BCS Grade 1562.409** 0.398 94.108** 0.300
BFS Grade 27.858* 0.033 52.570** 0.095
Fat area ratio (%) 19.421** 0.421 15.340%* 0.446
Overall coarseness — — — —
Coarseness of maximum particle —7.472%* —0.040 —8.119** —0.079
Minor-major axis ratio 118.116 0.024 68.111 0.019
Complexity of rib eye shape: —494.658™ —0.033 —367.921* —0.043

*P<0.05 **P<0.01.
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Influence of Image Analysis and Carcass
Traits on Beef Carcass Price
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Influences of beef carcass traits assigned by grader and image analysis traits for meat quality on carcass
unit price were investigated. Digital images around the rib-eye area at the 6th and 7th rib of 1,543 Japanese
Black (JB) and 532 crossbred (CB) steers were taken by the photographing equipment for beef cross sections
at a meat processing plant in Hokkaido. Ratio of marbling area to rib-eye area (FATPER), overall coarseness
of marbling (O_COARSE), coarseness of the largest marbling particle in rib eye (M_COARSE), ratio of minor
and major axis of rib eye (MM_RATIO), and complexity of rib-eye shape (COMP) were calculated by image
analysis. The carcass traits considered were carcass weight, rib eye area, rib thickness, subcutaneous fat
thickness, BMS number, BCS grade“and BFS grade. Covariates in each mathematical model were only
carcass traits (Model 1), carcass traits and image analysis traits without M_COARSE (Model 2), and carcass
traits and image analysis traits without O_COARSE (Model 3). Ranges of determination coefficients of these
models were 0.799 to 0.825 in JB and 0.784 to 0.792 in CB. Standardized partial regression coefficients
(SPRC) of BMS number in JB and CB were the highest in Model 1 with the values of 0.570 (JB) and 0.407 (CB).
Effects of FATPER were the highest in Model 2 and 3. SPRC of O_COARSE and M_COARSE were —0.079
and —0.040 in JB, —0.090 and —0.079 in CB, respectively. This result indicates that rough marbling in the
rib eye is an undesirable factor in the determination of carcass value in Japan. Similar SPRC were
recognized on COMP with values of —0.033 in JB and —0.045 in CB.
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