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”F*( BWT, EEROHEME (0.51~0.66) (4, Osawa
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Table 1 Summary statistics and heritability estimates (h?) of carcass traits of Japanese
Black cattle

Trait Mean £ S.D. Min. Max. n* + SE
Slaughter age (month) 28.6 + 1.6 23 34 —
Carcass weight (kg) 456.7 £ 56.8 244 663 0.66 = 0.06
Rib-eye area (cm?) 57.3 £ 8.3 28 88 0.62 + 0.06
Rib thickness (cm) 7.7£0.9 4 1A 0.51 £ 0.06
Subcataneous fat thicknesss (cm) 2.3 0.7 0.2 5.5 0.63 £ 0.06
Yield estimate 74.2 1.3 69.6 79.9 0.59 £ 0.06
Beef marbling standard 5.7x 21 2 12 0.60 £ 0.06
Beef color standard 3.7%£0.5 2 6 0.35 £ 0.05

) Heritability estimate of slaughter age was not estimated because of inclusion in the model

BESER 83 (1) : 29-34, 2012 30



AERNBRAEAL DIBALE0/ 5 X — %

5 ;059), H5ZWHTEIAEETHY (0.50, 0.47),
BARTFDH S IEHRTIHEVMENHES Nz (0.06,
0.20).

00— H T 2 IEMEAER D ERFSTEH L UEIE
THERIITRL BIRS (2008) (&, A & [E)Hbig
[CHEWT, O—EHSHEMLIY Y TIL (n =572) %
BV TRERBREMEDIT L 7. B DRE L HET S
E, WINDIEHEES LU MUFAZIS(CXFL TH, Bz
EOFHEIRENT. —RICREEFEE, hoiEs
&L TEWLMUFAZIE 2 RT A, AR THB LN
MUFAZI5DFEHER, 7 HR (51.7%, Xie 5 1996) %
L 74— K (43.81%, Realini 5 2005) &Y &L Eh - 7=

AHRICEWNT, SEHEES &L U MUFA BIS DE1R
£, 067~0.82 L/ \MENMHESN, O—HITHF
% BERABRAAAY DB EA 2 (COJBETH S Z L &R
L. SNODHEEF, HLES (2008) &H&T 5 &
SWHD®M, C18: 05 LUV C18: 2 THDIEHEEL YK
\WMBZIRYER)ZRBERTH > /.

TE, 7Y OEEBEENRICEES T EEA NS, W
CODDEIEFHIRSE SN TUWS. Morris 5 (2007) (2,
fatty acid synthase (FASN) Bz F(CH(F 5 %A, C14:
0EIE (X L TEETBIEERS L /2. Hoashi & (2007)
(&, sterol regulatory element binding protein-1 (SREBP-

1D [CL5 MUFAZIENDEEZRS L 2. £/ Tani-
guchi & (2004) (4, stearoyl-CoA desaturase (SCD) &
LFDZRICL->T, BEFEOHAMID MUFA Bl
BICENROONEZ EEHRSEL /. SCD (4, L
FOREREA TH B C16: 0B LU CI18: 0%, A°DLET
TeafofLd 28R Th Y, FASEABRERS L, MUFA
B SEENI B BEREIFD. Taniguchi & (2004) (4,
SCD Bz FDmAREZEESHEIC(E, MUFAZIEIZ1.7% D
EhHorcEME L. LA LREEC, SCDERFICL
% MUFAZIEDEEBNDFS I/, 4% LHERBAL
BWEMANTWS, £/2805 (2003) (3, 2Ff0fEs
HRIVR YA VFET, SCODEGTFDHBEICELWE@ERY
<, BEOFBFEHEBREREDEZEDRRETE AW
EHRELTWS, Lo T, BEHBEEISICDOVLTO
SVEGE, RUIV—VUHRICLEZFENKEVWEE
FACY (-8

ERAERAA A DAEFOE (S, FERHDRLS & BIE(CREE L
TW3 UREET] 2011). RERhBAfER AR L, REaf0
EHENSE/5E, BHORIIIEBETTEEZ SN
%. Taniguchi & (2004) (%, 1.7% @ MUFA 2|&0D=(C
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Table 2 Summary statistics and heritability estimates (h?) of image analysis traits of the rib eye
between the 6-7th rib cross-section of Japanese Black cattle

Trait Mean £ S.D. Min. Max. h* £ SE.

Marbling percent (%) 46.3 = 8.3 15.2 69.6 0.76 = 0.06
Coarseness index of marbling (%) 16.7 = 4.9 1.6 49.6 0.50 = 0.06
Coarseness index of the largest marbling (%) 4.1t24 0.4 42.5 0.06 £ 0.02
Fineness index of marbling (count/cm?) 3.6 £0.5 1.2 5.2 0.38 = 0.05
Average luminance of lean 96.9 = 8.4 61.7 127.5 0.57 £ 0.06
Average luminance of marbling 145.8 = 8.1 100.5 173 0.46 = 0.05

Table 3 Summary statistics and heritability estimates (#?) of fatty acid compostion of
the rib eye between the 6-7th rib cross-section of Japanese Black cattle

Trait Mean £ S.D. Min. Max. h* £ S.E

Myristic acid (C14 : 0, %) 2.8 0.6 A 5.8 0.77 = 0.06
Myristoleic acid (C14 : 1, %) 1.0 +£0.3 .2 2.6 0.72 = 0.06
Palmitic acid (C16 : 0, %) 27.0 £ 2.2 19.3 35.7 0.79 = 0.06
Palmitoleic acid (C16 : 1, %) 3.9+0.8 1.8 8.3 0.76 = 0.06
Stearic acid (C18: 0, %) 10.8 = 1.6 6.4 22.6 0.67 = 0.06
Oleic acid (C18 : 1, %) 52.0 = 3.1 39.7 64 0.80 = 0.06
Linoleic acid (C18 : 2, %) 2.4%£0.5 1.1 5.2 0.68 = 0.06
Monounsaturated fatty acids® (%) 57.0 £ 3.2 41.9 69.8 0.82 £ 0.06

® Monounsaturated fatty acid = Myristoleic acid+ Palmitoleic acid+Oleic acid
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Table 4 Genetic correlation estimates of carcass traits and image analysis traits with major fatty acids percentages

P
Trait Palmitic acid Stearic acid Oleic acid Linoleic acid
(C16 : 0) (C18: 0) (C18: 1) (C18 : 2)
Carcass trait
Carcass weight —0.12 (0.08) 0.21(0.08)* 0.04 (0.07) 0.12 (0.08)
Beef marbling standard —0.25(0.08)* —0.12 (0.08) 0.24 (0.07)* —0.17 (0.08)*
Beef color standard 0.02 (0.10) —0.33(0.09)* 0.09 (0.09) 0.14 (0.10)
Image analysis trait
Marbling percent —0.18 (0.07)* —0.09 (0.08) 0.16 (0.07)* —0.21(0.08)*
Coarseness index of marbling —0.41(0.07)* —0.09 (0.09) 0.32 (0.08)* —0.09 (0.09)
Coarseness index of the largest marbling —0.04 (0.17) 0.02 (0.18) —0.11(0.17) —0.20 (0.17)
Fineness index of marbling 0.44 (0.08)* 0.03 (0.10) —0.35(0.08)* —0.16 (0.10)
Average luminance of lean —0.04 (0.08) 0.14 (0.08) 0.03 (0.08) —0.32 (0.08)*
Average luminance of marbling 0.29 (0.08)* 0.11 (0.09) —0.24 (0.08)* —0.33(0.08)*

¥ r, . genetic correlation coefficient (standard error shown in parenthesis)
* 1 zero was not included within point estimate £ 1.96 X S.E.
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The objective of this study was to estimate the genetic parameters of fatty acid composition in the rib eye
of Japanese Black cattle. Genetic relationships between fatty acids and image analysis traits of marbling
were also investigated to clarify the response to the improvement of fatty acids composition on the marbling
characteristics. Carcass data were obtained from Japanese Black cattle (n = 4,615) shipped to a meat
processing plant in Hokkaido, Japan. Fat tissues were sampled from the rib eye of each carcass, and the
fatty acid composition was analyzed using gas chromatography. Image analysis traits such as marbling
percent (MP), coarseness index of marbling (CIM) and fineness index of marbling (FIM) in the rib eye were
calculated. Using single/multiple traits animal models, genetic analyses were conducted to estimate
heritabilities of all the traits and genetic correlations of the major fatty acids percentages with the image
analysis traits. The estimated heritabilities of the fatty acids ranged from 0.67 to 0.82. The genetic correlation
coefficients of Oleic acid (C18 : 1) with BMS and MP were positive (0.24 and 0.16, respectively) showing a
favorable relationship in which the increased MP resulted in the improvement of C18 : 1 percent. On the other
hand, undesirable correlation coefficients of C18 : 1 with CIM and FIM were estimated (0.32 and —0.35,
respectively) and results suggested that the improvement of C18 : 1 percent increases the coarseness of
marbling flecks in the rib eye.
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