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C : C : A

C : C : A

C : C :

C : C :

C : C :

Means and SD of carcass traits for rib eye between the - th cross section of

Japanese Black by derived animals

Derived from Derived from
All

animal A (n ) animal B (n )

Traits Mean SD Mean SD Mean SD

Carcass weight (kg)

Rib thickness (cm)

S.C. fat thickness (cm)

BMS No.

Rib-eye area (cm )

S.C. fat subcutaneous fat ; BMS beef marbling standard ;

Values with superscripts di er between derived animals ( . ).
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Means in the same column that do not have a common superscript di er among muscles ( . ).
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Multiple comparison of least square means for the ratio of monounsaturated fatty acids to

the total fatty acids in each muscle by derived animals

Derived from Derived from
Muscles All (n )

animal A (n ) animal B (n )

M. semimembranosus

M. quadriceps femoris and

M. tensor fasciae latae

M. supraspinatus

M. psoas major

M. gluteus medius and

M. biceps femoris

M. longissimus
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Fluctuation of the ratio of monounsaturated fatty acids to the total fatty acids of the meat slices cut

with cm interval for each muscle.

Solid lines : Animals derived from A, Broken lines : Animals derived from B. th line in (f) indicates the location

of rib eye between the th rib where the grading was performed at this cross-section in Japanese Black cattle.

M. longissimus chuck eye rib roast sirloin.
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,

a

a

SU M. supraspinatus ; PS M. psoas major ; GL and BI M. gluteus medius and M. biceps

Regression coe cients of the slice number on the ratio of monounsaturated fatty

acids to the total fatty acids by each muscle and animal

animal SE QU and TE SU PS GL and BI LO

A ** ** **

A ** * **

B ** ** ** ** **

B * ** **

B * * * **

SE M. semimembranosus ; QU and TE M. quadriceps femoris and M. tensor fasciae latae ;

femoris ; LO M longissimus ; A and B Derived from animal A and B

* : . , ** : .

Average of the ratio of monounsaturated r . .

fatty acids to the total fatty acids in each part of M.

longissimus
MUFA

Part of M. longissimus A (n ) B (n )

MUFA
chuck eye **

the th rib-eye *

. MUFA
rib roast **

the th rib-eye *

sirloin **

MUFA
* ** : Significant di erence between animal A and B.

MUFA

Correlation coe cients of the MUFA ratio

at the - th rib eye with the average of all slices of MUFA

each muscle

Muscles the th rib eye

M. semimenbranosus *

M. quadriceps femoris and
**

M. tensor fasciae latae

MUFAM. supraspinatus *

M. psoas major *

M. gluteus medius and
**

M. biceps femoris

M. longissimus **
MUFA

chuck eye *

rib roast **

the th rib-eye
MUFA

sirloin *

rib roast sirloin **

Average value for all slices of each muscle

* : . , ** : .

MUFA

MUFA

.

: ,

P P

P

P P
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pocytes from subcutaneous adipose tissue of Holstein steers

Xie YR, Busboom JR, Gaskins CT, Johnson KA, Reeves JJ, Wright

.

Lengyel Z, Husveth F, Polgar P, Szabo F, Magyar L. . Fatty

acid composition of intramuscular lipids in various muscles

of Holstein-Friesian bulls slaughtered at di erent ages.

, .

May SG, Sturdivant CA, Lunt DK, Miller RK, Smith SB. .

Comparison of sensory characteristics and fatty acid com-

position between Wagyu crossbred and Angus steers.

, .

Melton SL, Amiri M, Davis GW, Backus WR. . Flavor and

chemical characteristics of ground beef from grass-, forage-

grain- and grain-finished steers.

, .

Mendizabal JA, Alberti P, Eguinoa P, Arana A, Soret B, Purroy A.

. Adipocyte size and lipogenic enzyme activities in

di erent adipose tissue depots in steers of local Spanish

breeds. , .

Oka A, Iwaki F, Dohgo T, Ohtagaki S, Noda M, Shiozaki T, Endoh

O, Ozaki M. . Genetic e ects on fatty acid composition

of carcass fat of Japanese Black Wagyu steers.Dryden FD, Marchello JA. . Influence of total lipid and fatty

, .acid composition upon the palatability of three bovine mus-

Osawa T, Kuchida K, Hidaka S, Kato T. . Genetic parame-cles. , .

ters for image analysis traits on M.longissimus thoracis andEichhorn JM, Coleman LJ, Wakayama EJ, Blomquist GJ, Bailey

M. trapezius of carcass cross section in Japanese BlackCM, Jenkins TG. . E ects of breed type and restricted

steers. , .versus ad libitum feeding on fatty acid composition and

Terrell RN, Bray RW. . Influence of sex, liveweight and ana-cholesterol content of muscle and adipose tissue from ma-

tomical location on bovine lipids. III. Fatty acid compositionture bovine females. , .

of the neutral and phospholipid fractions from three mus-Elias-Calles, JA, Gaskins CT, Busboom JR, Duckett SK, Cronrath

cles. , .JD, Reeves JJ. . Sire variation in fatty acid composition

Westerling DB, Hedrick HB. . Fatty acid composition of bo-of crossbred Wagyu steers and heifers. ,

vine lipids as influenced by diet, sex and anatomical loca-.

tion and relationship to sensory characteristics.

, .

RW, Cronrath JD. b. E ects of breed and sire on car-

cass characteristics and fatty acid profiles of crossbred.

Wagyu and Angus steers. , .He ML, Roh S, Oka H, Hidaka S, Matsunaga N. . The rela-

Xie YR, Busboom JR, Cornforth DP, Shenton HT, Gaskins CT,tionship between fatty acid composition and the size of adi-

Johnson KA, Reeves JJ, Wright RW, Cronrath JD. a. Ef-

ects of time on feed and post-mortem aging on palatabilityduring the fattening period. ,

and lipid composition of crossbred Wagyu beef..

, .

SE M. semimembranosus ; QU and TE M. quadriceps femoris and M. tensor

Correlation coe cients for MUFA ratios among skeletal muscles using

the average of all slices in each muscle

QU and TE SU PS GL and BI LO

SE ** ** ** ** **

QU and TE ** ** ** **

SU ** ** **

PS ** **

GL and BI **

fasciae latae ; SU M. supraspinatus ; PS M. psoas major ; GL and BI

M. gluteus medius and M. biceps femoris ; LO M. longissimus

** : .

MUFA
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Fluctuation of monounsaturated fatty acid (MUFA) in several

skeletal muscles of Japanese Black cattle
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breed type and sex on the fatty acid composition of subcu-
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Yoshihiro FUJISHIMA , Kenji YAMAUCHI , Satoshi HIDAKA and Keigo KUCHIDA

Obihiro University of Agriculture and Veterinary Medicine, Obihiro , Japan

National Livestock Breeding Center TOKACHI STATION, Otofuke, Hokkaido , Japan

The ratio of monounsaturated fatty acids to the total fatty acids (MUFA ratio) has attracted attention due

to the positive correlation with the flavor of the beef meat. However, the fluctuation of the MUFA ratio within

muscles was not surveyed as most studies investigated using only a portion of the muscle. In this study, the

fluctuation of the MUFA ratio within skeletal muscles and the relationships with the rib eye between the

th rib were investigated using muscle parts (M. semimembranosus, M. quadriceps and M. tensor fasciae

latae, M. supraspinatus, M. major psoas, M. gluteus medius and M. biceps femoris, M. longissimus) of

Japanese Black cattle cloned from somatic cells. These muscle parts were sliced at cm intervals from the

cranial side to the caudal side. The cranial part from the th ribs of M. longissimus was categorized as

chuck eye and the others as loin. Samples of adipose tissue were taken from the surface of each slice, and

the fatty acid composition was analyzed using gas chromatography. The variation of the MUFA ratio was

a ected by the muscles and derived animals. The interaction between the muscles and derived animals for

the MUFA ratio was significant ( . ), suggesting that the muscle which tends to have a high MUFA ratio

di ered between the derived animals. The correlation coe cients between MUFA ratios of the rib eye at the

th rib and each muscle were significantly high (r . . , . ). Furthermore, relationships

among muscles were also strong(r . . , . ). These results indicated that the MUFA ratio

representing the whole carcass could be obtained by measuring at the th rib eye.

: Japanese Black cattle, MUFA ratio, skeletal muscles.
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