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100% & L TRIEHBBDBEEEEL L/

HEHanIE(Z(2 SAS (SAS 1985) &fEA L, CORR 7D
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BEBTEROBEEEEEN L.

BRELUEZ

I EROFADRIC E S dtieEERRF OIS
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Table 1 Summary of statistics of carcass traits and fatty acid compositions of
the rib eye muscle at the 6-7th cross section

All {n = 572) Steer (n = 402) Heifer (n = 170}
_ Mean  SD Mean SD Mean  SD
Carcass weight (kg) 451.8 & 55.5 465.2 £ 52.8** 470.2 * 48.8
Slaughter age (mo) 29.1 2.3 28.7 £ 1.8** 30.1 £ 3.0
Rib-eye area {cm?) 57.4 = 8.1 57.7 = 8.0 56.7 = 8.3
Rib thickness (cm) 7.8+ 0.9 7.8+ 0.9* 7.7+ 0.9
SFT {cm) 2.4+ 0.7 2.2 0.6** 2.6+ 0.7
BMS. No 55% 2.2 58X 2.2** 51=x 2.1
BCS. No 3.7 0.5 3.7 % 0.6** 3.9 0.5
BFS. No 29+ 0.3 2.9+ 0.3** 3.0%f 0.3
Unit price (yen) 1,907 = 284 1,948 £ 261** 1,810 £ 31
MUFA (%) 57.0 = 3.1 56.4 £ 2.7*%* 58.3 + 3.3
C14 : 0 (%) 28+ 0.6 2.8+ 0.6 2.8+ 0.5
C14:1{%) 1.0+ 0.3 0.9.4+ 0.3 1.0+ 0.3
C16: 0 (%) 211 £ 2.1 27.4 £ 1,9** 26.2 4+ 2.3
Ci6: 1 (%) 41=* 0.8 4.0 D0.7** 4.4+ 0.8
C18:0 (%) 1.0+ 1.9 1.3 & 2.0** 10.4 £ 1.7
C18: 1 (%) 51,94 2.9 51.5 £ 2.6** 52.9+ 3.3
C18:2 (%) 2.4+ 0.5 2.4+ 0.5 2.5+ 0.4

** and * = significant difference between steers and heifers at 2 < 0.01 and P <
0.05, respectively. SFT = subcutanecus fat thickness.
MUFA (%) = (C14: 1+C16: 14-C18 : 1)/(C14 : 0+C14 : 1+C16: 0+C16; 1+

C18:0+C18:1+C18: 2}

{P < 0.01). Zembayashi & (1995) (£, D— ZBEM53z
MCHWTHTREHBETHE I URF VB, /LI FY
BN EBICHEANA R THEEIES, MUFA%, IUZXh
LA VBE 7V E b LA VBEB L UA LA VERASEER(C
HRAZTEECEVWI EEBEL, FFEOREE(E
F—EL7 Lol, FHRTAVET S, AR
EBHNTEHEBHARVD, BBHODEIHEL
TWBIREMEN S B, FIT, DEMRICLY AROD
FERYBOTHOZELRELECS, TATHR
BIVAFVEE IVUARMLA VB U/ —IVBEERRS
TRTOEBB THIBICEEENRBOONL (P L
0.01). UEDRRMS, LEEERRFICEALTE X
E, ARAEEBICENTEREHEFEVICEEH S I
REBAVNE {, RABMEIRVY, FTHFEEHEELS
HEWEON D B I EARENT.

BB EOEBIESIBE R 2 (URL.. RFET
AU SRF0EEFATEOFSEE, 0— s
B, H5 I TKH S TES BHSERTEINTN
44.4 £ 0.08%, 3.76 + 2.36, 1.09 £ 0.03, 3.40 % 0.54
THof CORRIE, BERBCHL CHELK Osawa
5 (2008) B LURAS (2007) L&KL T, O—R5
BEIETEm < (Osawa 5 :39.3%, BARS : 40.2%),
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BAH 5 S TIREYG (Osawa & : 4.8, BHRS : 5.3)
ETH-T-. ZBFOHEKRES SE/EER L £EBBER
BERIAZLYFEICELS (P <005, mAHSSHE
BTIEIARDADNEBLYBELCE, -7 (P <0.05).
COWERIS, AZAEFEBICE~NTEBSAYUIZCL,
Bihod o VBN HIR LY LW I EATRS UL
7o, BRTISMRBES & VIS TR REDER
KBAAZCHNTEEICEM 7 (P <001 Z&EH
5, KBEOEHALS PICIEHEEDOBE A ZDENIT
AN TEAR (B AMICH B Z ARSI
BAEMFEE S £ U MUFA% SRR AT ER 01BEE

THERIITRLA. MUFA% [FHEFTAEE LU BFS +

A= BEWENS S EORETEEFERRESRLE (£
NFN0.27, 0.25: P < 0.01). O—ERESEFTMS
RTH2EFELMUFATHZ A L1 YBRICDOWT & B
BB LU BFS # /i— BV IEOMBEREERL
(FRFN023BLT0.21: P < 0.01). £F=, hOMUFA
THDIIVAPLAUYBBLU/ULE b~ VBESET
B#i &I (0.03 5 LT 0.20) DHEEEFHEETRL - —5,
BIEHETH W I F U BEIBTESS LU BFS
FunR—EEVWEORBEFEERLL (FREN—0.23
BLU—023: P <0.01). @IS, TUAFUBRBLU
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Table 2 Summary of siatistics for image analysis traits of the rib eye muscle at

the B-Tth cross section

All (n = 572) Steer (n = 402) Heifer {(n = 170)

Mean SD Mean sD Mean 8D -
FAR (%) 44.4 + 8.0 45.6 = 7.7** 41.6 = 8.1
0O-CCARSE 15.09 % 4.55 15.15 = 4.35** 14.96 & 4.99
M-COARSE 3.76 + 2.36 3.61 4= 2.09* 4.09 + 2.87
SFI ' 3.40 £ 0.54 3.43 £ 0.52* 3.33 £ 0.57
M-M RATIO 0.72 = 0.08 0.72 = 0.08* 0.71 £ 0.07
COMP-RIBEYE 1.0935 = 0.028 1.0836 = 0.028 1.0933 = 0.027
ALM 96.4 =+ §.1 98.1 = 7.6%* 92.3 £ 7.8
ALMB 144,2 = 8.0. 146.3 = 7.1** 139.1 £ 7.7

** and *=significant difierence between steers and heifers at £ < 0.01 and P <

0.05, respectively.

FAR = fat area ratio, O-COARSE = overall coarseness index, M-COARSE = maxi-
mum pariicle index for coarseness, SFl = small flecks index, M-M RATIO = minor-
major ratio, COMP-RIBEYE = complexity of ribeye shape, ALM = average lumi-
nance, of muscle, ALMB = average luminance of marbling.

J

Table 3 Correlation cofficients between carcass traits and each fatly acids% of the rib eye muscle at

the 6-7th cross section

et e mea’ ikness SFT  BVMSNo BOSNo BFSNo RO
MUFA%  —0.08* 0.27** 0.13** 0.11%%" 0.16** 0.08 0.09* 0.25"* 0.00
Ci4:0 0.01 —0.t1** —0.09* —0.01 —0.01 —0.04 —0.02  —0.10* 0.02
Cid:1 0.03 0.03 0.02 0.07 D.07 0.02 0.01 0.07 g.05 -
Cig6: 0 0.10* —0.23** —0.06 —0.07 —0.11**  —0.02 —0.09* —0.23** ©0.05
C16:1 —0.06 0.20%* 0.08 0.10* 0.17** 0.04 0.06 0.15"* 0.03
Cig: 0 0.04 —0.12**  —0.19** —0.12** —0.14** —(.11** 0.01 —0.18"™  —0.03
Ci8:1 —0.08 0.23** 0.117* 0.08* 0.11** 0.07 0.08 c.21**  —0.02
Cig:2 0.05 ¢.00 0.11* 0.08 ~0.01 0.00 0.02 ¢.08 —0.02

** P < 0.01%: P <005
SFT = subcutanecus fai thickness,
MUFA%=(C14 : 1+C16 : 1+-C18: 1)/(Ci4

ATFZUVEBLBEAREE (011 84LTU-012) ®
HERERERL L. Cho BRI SETHHNRVA
MUFA% HiE < %5 C EhRaShicdy, Sl Zem-
bayashi & {1995) @ MUFA% [ZEBE D& & EDEE%
BOEVIREL R

A BT RS ERTEWREIFEELR
o, £, BMS F 23— B BEERE RIS
BRI R T 7 U VBEOATH--. ZOFEIX, MUFA
% P EHEMBLEIS 1 BMS /X — R A Bl C (355 E
EFSAWVIEERLTWS. Kazala b (1999) (7
FYUBBIUY / —IWEE~w—T ) VS RADT EOM
[CHERERHREERL 0N, holEhEts taE
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5 (2002) {3 MUFA% & BMS F v/ x— & ORIICHER
1888 (0.18) £BEL TVBH00, EVEDETHY,
AIFFOAEEGRE (0.08) EXRERERAVEHERL .

BREREE D LU MUFAY% S EEBTHER OIS
BERA(TRLE MUFA% 12, Do ER, 5RKH5
ERBEEVIEDER (FRFR 016, 0.11: 2 < 0.01)
ZiRL, O SEREBVEOWEA (—017: P < 0.01)



FERABRIERE & B AR R O RSIE

Table 4 Corrslation coefficients between image analysis traits and fatiy acid compositions of the rib eye muscle

at the 6-7ih cross section

FAR  GOARSE  COARSE SFI Ao RODVE ALM ALMB
MUFA% 0.04  0.16" 0. —0.47**  0.05 —0.03  —0.18**  —0.38%
Cld:0  —0.02 —0.02 0.08  0.04 0.02 0.16**  0.04 0.16%*
Ci4 1 0.04 0.13** 0.13** —0.09* 0.07 0.10* 0.00 0.00
C16:0 0.00  —0.16**  —0.13**  0.20  0.00 0.03 0.28%*  0.43%*
Ci6:1  —0.0t  0.08 0.12%*  —0.07 0.04 0.0 —0.11*  —0.19**
C18:0  —0.07 —0.14"*  —0.09* .  0.09%  —0.15**  —0.09"  —0.02 0.09*
Ci18:1 0.04 0.14** 0.07 —{0.15** 0.03 —0.07 —0.14** —0.35%*
Ci8:2  —0.06  0.07 0.00*  —0. 0.08 0.02 —0.04  —0.12**

15**

P <001 *: P <005

FAR = fat area ratio, O-COARSE = overall coarseness index, M-COARSE = maximum particle index for coarse-
ness, SFl = small flecks index, M-M RATIO = minor-major ratio, COMP-RIBEYE = complexity of ribeye shape,
ALM = average luminance of muscle, ALMB = average luminance of marbling,

MUFAZ%=(C14: 1+C16: 1+C18: 1)/(C14 : 0+C14 : 1+C16 : 0+C16: 1-+C18: 0+Ci8 : 1+C18: 2)

RL7 $hobhb, BN TFAS SV E MUFAY
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The aims of this study were to investigate the features of fatty acid compositions of Japanese Black catile
and to examine the relationships between those compositions and dimensional characteristics of marbling in
~ the rib eye. The fatty acid composition of the rib eye muscle of 572 Japanese Black cattle, fattened in Hok-
kaido, was analyzed using gas chromatography. High-definition digital images of the 6-7th rib of the carcass
were taken using the mirror type photographic equipment. Image analysis traits {ex ; marbling area per-
centage to rib eye area, coarseness index of marbling, shape of rib eye) were calculated with computer
image analysis software {BeefAnalyzer Il). The relationships between image analysis trdits for the rib eye
area and each of the fatty acid compenents (C14 : @ myristic acid, C14 : 1 myristoleic acid, C16 : 0 palmitic
acid, C16 : 1 palmitoleic acid, C18 : 0 stearic acid, C18 : 1 oleic acid and C18 : 2 linoleic acid) were analyzed.
The percentage of mono unsaturated fatty acids (MUFA} to the total fatly acids came to be a sum total of C
14:1,C16 : 1and C18 : 1 percentages. Averages of chemically measured MUFA% and marbling area ratios
to rib eye area measured with computer image analysis were 57.0% (steers : 56.4%, heifers : 58.3%, P <
0.01) and 44.4% (steers : 456.6%, heifers : 41.6%, P < 0.01), respectively. The MUFA% showed a positive
correlation with the slaughter age and BFS number (0.27 and 0.25 respectively : £ < 0.01). There were no
fatty acids showing significant correlations with the unit price of the carcass. Only stearic acids showed a
significant correlation with BMS No (—0.11 : P < 0.01). Significant correlation coefficients of MUFA% with
the averall coarseness of the marbling (r = 0.16), coarseness of the maximum marbling particle (r = 0.11)
and the fineness of marbling particles (r = —0.17) were detected (P < 0.01). Correlation coefiicients of the
average luminance of marbling were moderately positive with MUFA% (r = —0.38 : P < 0.01) and negative
with palmitic acid (r = 0.43 : P < 0.01).
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