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TEaF0RERAEE (UFA), #5ICE / TEaF0AER5BE (MUFA)
£, W< OAQDHRICL > TRALEDHBEANRENZ
&EMS (Dryden & Marchello 1970 ; Westerling & Hedrick
1979 ; Melton 5 1982), HFRDEWL = DHEELENS
£ TE. FADEERICBEBLTINETIC
B2 BIFRN T, ZOHRR, FEIHERAM(IEHZ D
BRICLH>THEELER(TE I EHREINT: : BEAE
(Eichhorn & 1986 ; Xie 5 1996a ; Zembayashi & Nishi-
mura 1996), &%& (May 5 1993 ; Zembayashi 5 1995 ;
Xie 5 1996b), REfH D IREN&E P (Elias-Calles 5 2000 ;
Oka 5 2002) & L UBHFHDIEL (Terrell & Bray 1969 ;
Lengyel 5 2003). D 7/=HR—DIBEASEFRIRL /=4
YT TH > THIEHBER [C(EEENRDO SN,
NS DERLEHBIBEOY A XBELUVTNITHES BEER
DEMHDEICLZEELHD EZEZONTLS (He 5
1997 ; Yang 5 2006). Mendizabal & (1999) (ZRERHHAA
DHEIMERFC L > ThEBlROERNRL Y, X788k
BT/ REMICHER NADPH DEE (RS T 5 I L
D—26 U VEEBRKERBERYA YV 7 T UBRIRKRBER (L
RIRERICL > TEMNEL D Z EEREL 72

LWL INETITONHRDZ(E, HRLnsdE
FRERIEHAO—BERY B L THMLIZEDTHY,
BEBAICEWTIBBEBAMNED L) (CBLT 1%

AE LRGSRV, L > TRM LYY T
MO/ ST ASIIERAAR DY, AL TRALEEREKRL T
WENEIRSET 5 C EHBESNS.

AMED BB, REFEANSIHKIL oL B BI8H
DRSAPERAARR ZBIE L, TDORALE L UBBEMEE AR
52 &, SHITEE 6-7 R O — RS H (T 5 RERER
HRNRALRERKRTE2EDTHEONAET S &
THhs.

MEELUVAE

AMETIBAFEL T, BRBEERABLUBOE
EfEomiBlRA, SEE SN DV EKBEITNTN
28BHE LU 3EEDET5BEEA V. B—DRET CHE
N0V FEBWEDOT, BHNICITERNE L
UBREBWLONRISIFEAEEVEEZI ON S, HEHAF(S
20 h A TTREB SN, BARESN/cnb, RABEXREL T
UTOBBEEIRY L7 M. semimembranosus (B4
T, FEHEER), M. quadriceps femoris & & U M. tensor
fasciae latae (KABUDEERS & L UABRERAERAS), M. su-
praspinatus (FR_E#%), M. psoas major (KAEAS), M. glu-
teus medius & & U M. biceps femoris (PEFH S &L UK
PR —BEARVTAIER), M. longissimus (KA. EMIIHE
TUE Ch2E6-7EER L YBERELREEHH LU
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Table 1 Means and SD of carcass traits for rib eye between the 6-7th cross section of

Japanese Black by derived animals

Derived from Derived from

All animal A (n = 2) animal B (n = 3)
Traits Mean = SD Mean = SD Mean = SD
Carcass weight (kg) 362.4160.4 305.5£58.7 400.3%£13.0
Rib thickness (cm) 6.7 0.3 6.8 0.1 6.6t 0.4
S.C. fat thickness (cm) 1.7 0.5 2.2+ 0.2° 1.3£ 0.2°
BMS No. 4.6 1.1 5.5 0.7 4.0 1.0
Rib-eye area (cm?) 48.8+ 4.6 44 1+ 3.4° 51.94+ 0.8°

S.C. fat = subcutaneous fat ; BMS = beef marbling standard ;
&bValues with superscripts differ between derived animals (P < 0.05).
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Table 2 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 Al (n = 5) animal A (n = 2) animal B (n = 3)
M. semimembranosus 53.28 56.8% 51,12

M. quadriceps femoris and a ab a

M. tensor fasciae latae 53.5 577 51.6

M. supraspinatus 52.6° 56.8%® 50.0%

M. psoas major 48 .9° 53.9° 45.8¢°

M. gluteus medius and a a a

M. biceps femoris 54.0 58.3 51.4

M. longissimus 53.6% 56.8° 49.6%

ab.c.deMeans in the same column that do not have a common superscript differ among muscles (P < 0.05).
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with 2cm interval for each muscle.
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Fluctuation of the ratio of monounsaturated fatty acids to the total fatty acids of the meat slices cut

Solid lines : Animals derived from A, Broken lines : Animals derived from B. 6-7th line in (f) indicates the location
of rib eye between the 6-7th 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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Table 3 Regression coefficients 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 SuU PS GL and Bl LO
A 0.0749 —0.1934 0.2027** —0.0198 —0.2527** 0.0994**
A, 0.1848 —0.2465** 0.0750 —0.0962* —0.1475 0.0773**
B 0.2750** 0.0414 0.2047** —0.1455** —0.1494** 0.1170**
B, 0.2302* —0.0729 0.1342 —0.2511** —0.0517 0.1646**
Bs 0.1571* 0.0072 0.1043 —0.1185* —0.1495* 0.1241**

SE = M. semimembranosus ; QU and TE = M. quadriceps femoris and M. tensor fasciae latae ;
SU = M. supraspinatus ; PS = M. psoas major ; GL and Bl = M. gluteus medius and M. biceps
femoris ; LO = M. longissimus ; A and B = Derived from animal A and B

P <0.05 **: P <0.01

Table 4 Average of the ratio of monounsaturated
fatty acids to the total fatty acids in each part of M.
longissimus

Part of M. longissimus A(n=2) B(n=23)
chuck eye 56.32** 47.68
the 6-7th rib-eye 55.45* 47.21
rib roast 55.40** 47.80
the 10-11th rib-eye 56.91* 50.28
sirloin 58.15** 51.17

* %% Gignificant difference between animal A and B.

Table 5 Correlation coefficients of the MUFA ratio
at the 6-7th rib eye with the average of all slices of
each muscle

Muscles? the 6-7th rib eye

M. semimenbranosus 0.944*

M. quadriceps femoris and 0. 980**

M. tensor fasciae latae

M. supraspinatus 0.958*

M. psoas major 0.959*

M. gluteus medius and 0. 971**

M. biceps femoris

M. longissimus 0.961**
chuck eye 0.926*
rib roast 0.971%*
the 10-11th rib-eye 0.698
sirloin 0.934*
rib roast+sirloin 0.965**

@ Average value for all slices of each muscle
P <0.05 **: P <0.01

DRI DO TEHEIZH (+ 5 MUFA 2S D FBEIHRE % =
L7z, @FEI5EBEDBVWELNS, DB THEE
SABEEAE SN (P < 0.05). &£ 6-7 RO — 8
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Table 6 Correlation coefficients for MUFA ratios among skeletal muscles using
the average of all slices in each muscle

QU and TE SuU PS GL and Bl LO
SE 0.981** 0.985** 0.994** 0.992** 0.982**
QU and TE 0.988** 0.994** 0.997** 0.997**
SuU 0.994** 0.986** 0.991**
PS 0.997** 0.997**
GL and BI 0.994**

SE = M. semimembranosus ; QU and TE = M. quadriceps femoris and M. tensor
fasciae latae ; SU = M. supraspinatus ; PS = M. psoas major ; GL and Bl =
M. gluteus medius and M. biceps femoris ; LO = M. longissimus

** P < 0.01
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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 6-7
th rib were investigated using 6 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 5
Japanese Black cattle cloned from somatic cells. These muscle parts were sliced at 2cm 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. 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
affected by the muscles and derived animals. The interaction between the muscles and derived animals for
the MUFA ratio was significant (P < 0.01), suggesting that the muscle which tends to have a high MUFA ratio
differed between the derived animals. The correlation coefficients between MUFA ratios of the rib eye at the
6-7th rib and each muscle were significantly high (r = 0.92~0.99, £ < 0.05). Furthermore, relationships
among muscles were also strong(r = 0.98~0.99, P < 0.01). These results indicated that the MUFA ratio
representing the whole carcass could be obtained by measuring at the 6-7th rib eye.
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