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Figure 1
and 2nd inertia main axes of the rib eye on carcass
cross section at the 6-7th rib.

Allocation of four quadrants divided by the 1st

Table 1
heifer of Japanese Black cattle
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1. BRI
EBELVHIICH (T 2 RABAHEDERKTEE R
1(TRLT. AR TRV RSSO O - GBI,
BARABHE (2007) HESL-EEFBBEESF
(53.9cm?) LY HLKEL, ZOMOFEEREZETH-
7. MTIIHAEE, O0—ALBREHLVESNESI(C
FWTLEFHME (393.2kg, 50.7cm* B LV 7.0cm) £
YH5<, TomoFERIEFIRRRETH /. MHIR
THET 2L, RTREBEEZRWZIRTOREDEIC
BV, EBEMLY bFEICEN /2 (P<0.01). C

Means and standard deviations for carcass traits of steer and

Steer (n = 3,087)

Heifer (n = 1,043)

Carcass weight (kg)

Rib eye area (cm?)

Rib thickness (cm)
Subcutaneous fat thickness (cm)
BMS No.

Slaughter age (month)

457.7 £ 55.3** 405.9 + 49.8
57.6 = 8.2** 55.3 £ 8.1
7.7 £0.9** 7.51£0.9
2.3 £ 0.7 2.6 £0.7
5.5 £ 2.2** 4.9+1.9
28.7 £ 1.6** 29.4 £ 1.5

**Means significantly differ between steer and heifer (P < 0.01)
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Thorz (P <0.05). BHICHICEVWTIIHAEZEET
31 HLV33 HAE, BMST26, 27 HLU'33 »BAEHT
E(EBHIED -T2 (P < 0.05). @IRAITORBE, 29 »
ABMETEIEBRE LU E S (CBMS AR (CENL,
FTNENOLFHRE(L0.189 5 £ 110306 Tho/z. F
NLEISAE & BMS EDRAIC< A F RADE&EM E >

Table 2 Number of progenies from six major sires by slaughter age of Japanese Black cattle steer and heifer

Slaughter Sire
age A (28.5,29.4) B (27.8,29.0) C (29.0,29.7) D (29.1,29.5) E (28.7,29.6) F (29.2,29.2)
Steer 25 62 4 1.2% 22 6.2% 1 0.7% 2 1.4% 3 2.3% 2 1.6%
26 169 11 3.2 54 15.1 3 2.1 5 3.6 6 4.6 1 0.8
27 503 57 16.5 9% 26.9 22 15.3 22 15.9 22 16.9 12 9.6
28 737 109 31.6 79 22.1 33 22.9 23 16.7 32 24.6 20 16.0
29 733 87 25.2 53 14.8 32 22.2 28 20.3 28 21.5 39 31.2
30 515 49 14.2 29 8.1 27 18.8 30 21.7 23 17.7 29  23.2
31 223 21 6.1 16 4.5 14 9.7 13 9.4 6.2 15 12.0
32 101 4 1.2 6 1.7 9 6.3 8 .8 3.8 5 4.0
33 44 3 0.9 2 0.6 3 1 7 N 2.3 2 1.6
total 3,087 345 100.0 357 100.0 144 100.0 138 100.0 130 100.0 125 100.0
Heifer 25 5 0 0.0% 0 0.0% 1 2.0% 0 0.0% 0 0.0% 0 0.0%
26 29 2 4 2 12.5 2 4.0 0 0 2 3 1 2.1
27 79 5 .0 2 12.5 2 4.0 3 9 6 12.8 5 10.6
28 168 13 15.7 3 18.8 7 14.0 12 23.5 3 4 6 12.8
29 268 25 30.1 2 12.5 12 24.0 12 23.5 7 14.9 15  31.9
30 241 21 25.3 3 18.8 7 14.0 8 15.7 13 27.7 11 23.4
31 173 10 12.0 2 12.5 8 16.0 11 21.6 12 25.5 8 17.0
3% 5 6 7.2 2 12.5 9  18.0 5 9.8 2 4.3 1 2.1
33 24 1 1.2 0 0.0 2 4.0 0 0.0 2 4.3 0 0.0
total 1,043 83 100.0 16 100.0 50 100.0 51 100.0 47 100.0 47 100.0

Values in the parenthesis are the average slaughter age of steer and heifer, respectively.

BESHR 81 (1) : 37-45, 2010

39



FHE - IE - IR

BMS=—0.190 X month+11.52

59 1 (P<0.05) 7 465

I 1 460
5.7 | a
55 | 455 g

=) o

253 | 450 ;
20| | g
B> [« 1 440%
49 1% BMS=0.189 Xmonth+0.13 1457
4.7 X (P<0.05) 30

4.5 425

25 26 27 28 29 30 31 32 33
Age (months)

55 - - BMS=-0202month +11.23_

53 cier 410
e
s5.1 400 %
Zao | 390 8
= | 380 =
e 370 &
45 360 =
43 35007;
BMS=0.306 X month—3.87 ~

a1 r (P<0.05) & 340

3.9 EE— 330

25 26 27 28 29 30 31 32 33
Age (months)
- -- -BMS —=— Carcass weight

Figure 2 Changes in carcass weight and BMS No.
during fattening period of steer (upper) and heifer
(below) in Japanese Black.

Bold straight lines show regression lines of BMS on
slaughter age under 29 months and over 30 months.
*indicates significant differences for carcass weight
and BMS No. to their peaks (P < 0.05).
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Table 3 Correlation coefficients of the number of
carcass by slaughter age with caracass traits and
image analysis traits of Japanese Black cattle

Overall  Steer Heifer
Carcass traits
Carcass weight 0.69* 0.56 0.79*
Rib eye area 0.74% 0.45 0.64
Rib thickness 0.81** 0.79* 0.60
Subcutaneous fat thickness  0.57 0.74* 0.66
BMS No. 0.74* 0.46 0.72%
Image analysis traits
MP 0.85** 0.71* 0.65
CIM 0.79* 0.77* 0.70*
FIM —0.45 —0.48 —0.27

40

**p < 0.01, *P <0.05
MP = Marbling percent, CIM = coarseness index of mar-
bling particles, FIM = fineness index of marbling particles.
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Figure 3 Changes in marbling percent during fattening
period of steer (upper) and heifer (below) in Japanese
Black.

ab.cAverage with the same superscript did not differ sig-

nificantly among quadrants at 5% level.
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Figure 4 Changes in coarseness index of marbling
(CIM) during fattening period of steer (upper) and
heifer (below) in Japanese Black.

abcAverage with the same superscript did not differ
significantly among quadrants at 5% level.
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Figure 5 Changes in fineness index of marbling (FIM)
during fattening period of steer (upper) and heifer (below)
in Japanese Black.

ab.ed Avgrage with the same superscript did not differ sig-
nificantly among quadrants at 5% level.
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Table 4 Means of image analysis traits and BMS No. by slaughter period of each sire

Sire Slaughter Steer Heifer
period n MP CIM FIM  BMS n MP CIM FIM  BMS
Early 72 454 15.46 3.37 5.4 7 39.8  14.09 3.45 4.1
A Middle 245  47.6  16.03 3.34 6.2 59 454 15.80 3.35 5.5
Later 28 47.4 14.41 3.54 6.4 17 44.9 15.24 3.39 5.3
Early 172 491  16.64  3.41 6.3 4 406 14.89 3.56 4.0
B Middle 161 50.7 16.99  3.37 6.9 42.7 1475  3.42 4.5
Later 24 50.1 16.31  3.37 6.6 35.7 13.30 3.24 3.8
Early 26 41.5 13.25 3.59 5.0 5 39.4 10.79 3.77 5.2
C Middle 92  42.8 13.97 3.50 5.2 26 41.0 11.95 3.76 5.0
Later 26 43.6 12.90 3.62 5.3 19  43.0 11.95 3.79 5.4
Early 29 42.0 11.81  3.62 5.0 3 48.6 13.98  3.71 6.3
D Middle 81  46.4 13.71  3.69 6.2 32 426 13.27 3.55 5.1
Later 28 43.6 13.13 3.65 5.4 16 46.9 14.29 3.79 6.0
Early 31 376 14.23 3.19 3.7 8 37.4 13.85 3.0 4.1
E Middle 83 41.3 14.82 3.36 4.4 23 41.0 14.82 3.26 4.6
Later 16 41.6  14.97 3.33 4.9 16 40.9  15.91  3.09 4.4
Early 15 41.4  13.70  3.55 4.9 6 32.4 11.22 3.47 2.8
F Middle 88 43.1  13.80  3.61 5.0 32 456 14.92 3.59 5.6
Later 22 41.8 11.28 3.69 5.0 9 427  12.13  3.61 5.2

Early : 25~27 months, Middle : 28~30 months, Later : 31~33 months
MP = Marbling percent, CIM = coarseness index of marbling particles, FIM = fineness index of marbling particles.

BESHR 81 (1) : 37-45, 2010

43



FHE - pAE - Ol -

S\METH - /oh, BHESF C [SREAFE T LK (T 7=
FRIFEDBLUF I, BLmobEd L MiEsE
(320 (CEBEN DR (, SERFHICB VLT E
DEBHBRTEDIL, BHEFA C EBLUFT
Horeh, EBMHRFLEROHREZRLI.. Chod
RS, EiF B SIEHRMERIREITH Y, C I3
THBREA, ABLUERZFOPEENETELIZAD L
s,

EBH(CEWT, BERETTE L BMS 72/ N\— D1
BICOVWTHRENICERT &, BIFHESPHRE L
S B3, BHERBEIESHAROEVWEHD 49.1% H
S:RHBVPHEID 50.7% (T30 (+1.6%) L, BMS (&
6.3M5 6.9 (CEF (+0.6) T2D(CXFL, FERIHHERIA
Be LS CEARVEBEVEHO 5% 1oRES
WRHBD 43.6% (23800 (+2.1%) L 7zh% BMS (3 5.0 1
553 (+0.3) LU ah o7 HICHE(T2EMSF B
DEBE IV WA, BEAD 40.6% H S DEAD 42.7% D
B (+1.9%) (Z, BMS (24075 45 FTERLTWS
DXL, FEHEL CIIRHID 39.4% N SHEAD 43.0%
[CMFT+H36% L ZICEMNDST, BMSI(L5.2
NS 54NEF (402) (C&EEFo7. ZDEIREPIC,
b o =L, @S B THH0 (+0.35), &L C TR
D (=035 L, RM(CHH 168K, EiESF B TR
(—0.04), #&ES4 C T (+0.03) L7z, i&lF S (2009)
(FRERHZMEDIRE (T L - T, BMS (TXT 2 AERFA MK
FORRDELELIERR D EERSL TWE. FDre
o, AFETOREEICH (TS BMS EfSpBmiazlsn
BLEMICHNT 2H 0 0N EDEEL, ZDEXRLE
AW TWBEIENEZSNS.

BHFDHBLIUFICOWVWTIL, BEBIHBREEIS LR
DHBERLIH, TOEBHOREEIESY, E#EFD
[CHEWTIIEBREEIE D RN S PHICAH F TDHEM
(F+44% &712Y, BMSF U/ N\—§ 50 h5 6.2 &K
(CEF L fo. ElEF F (IRl mEEIE 0 RN S PHAIC
MFTOENIE+H1.7% DAHT, BMS +/3—% 4.9 /n
550 &EFEF—ETHo/. FEHEEEIS 1% DOEMNIC
DX, BMS (2R D (CTHWT0.28, FEfEFF(CHW
T006 EF L7 COEEPICHS SHBHILEH#SFD
DANL L LR LA, BIfEF Db SIERIEHN
S5EM T BNSERD LRI EL S DREES B
Error.

DL I, EBHEFICK - TIERBERISDEN(TXE
T2 BMS D EFDRREFEL o/, FHICIEAEAHEHM
FIFDRENFZEERFL TVWBIENEZON, S5
(CIITEHFICL > THHEDEENEL D Z EHRSN
7z,

EBE(CHBWT, O—EAEpEREIISNE—2(
0 HBICHED, BMFICLBEBMSDE—2IH31 1A
EBEVD(E, FEIRHEOA R — LM SHIBYT C &

BESHR 81 (1) : 37-45, 2010

BS

44

- 38 - hogk - OB

DEENRB N/ £/, WTEEHBRIISOE—
O ERMICLEBMSDE—2Ih30 h A& BEET
HY, BUSOE—I/NEBLYENT L(CEAL TE, BE
FAREDIBHO A LR L BEWI EHEERD—DELTE
AbNre.

1, BiF(ICL > TBMS BLUshhEBEEED
E—2EFR %2280 ERY, SREBHFTE
[CRBZHREET 5 BEFRICEAT 2 1BMERET S C
ENEFE LW EHRINT

BMS > /\—([CE—IMRonNizDIS, mFBRrsd
ZRAWOMICLE2 6D EEZI SN, £EBDER
FER(CH T 5 ERCHEBARFDOELEZMYKRC Z L&
BEHTEFRV. £oT, BBHHENEKN LR DTERN
[CIERBREFHEAN ST, AMRDOERIFEIHR
ERICE > THRONIMRBREDER(CEEX ST
SHEBAREHDHIHICHE I 2T — 5 DEENRBIMN
% C EHEIFT 5.

E [z

AHARDZETICHICY, BEICTHAHVLWALE
BEEADERBETHISORBREN, T—701R
HICTHBHWLEWHITEABRERABTBEFT/LE
¥, RO LV OBRELIISRHT 5.

X [

EIESF, OBES, 85 T, SMH—8, BII=S, AW
3. 2005. BERBITICL BRILR Y A ViEE B BMS +
VIN—HEERL S NCEL BB OIS RED T
. BABEZSIRT6, 431-437.

EEbSF, TEEE, B 1, FlhdaF, KEBIS, BAE
7, OB=EZS. 2006. BEMITICK2RENBEZF(CH
(1 2 M KA SBIEF DR OIREE. ARFIFRRIR 82,
13-18.

BB F, PERIS, AHELA, OB=ES. 2009. BEENTICL
ZREEMNBLELUVRENEX AN VIEILE(TS
BMS + > \—DfHb (LR EZ S5 A 2ZEADAE. BXFE
FEFSR 80, 333-340.

LAEE, MAEX. 1998, HABEBDFERATSICE (T2 HE
REICEIET 2R, BERKIR 69, 229-235.

OBEE, N—2, $HAR=ZE, =IFE=. 1999. BMS F >/ —
EHEO—R BRI EREL EDREEMICHE LT REDR
R. BABEZSIRT0, J106-J110.

OBEE, KEfse, B K3, NSIZE, ful #. 2006, &
{RBRHT(C L 24 ABHE OSHD & 7 DE(R. BETE
FBhF 5T 34, 45-52.

HELA, DBESE, KEMISE, 8 K3, kE=. 2008. 2
EFBEEBRHF O — 0% 4 B (CHEIL 2 & 2 DEMBIHE(C
BT 2EHTHEDHEHS LVEDBN/ T A—F. BASE
SAE 79, 343-351.

BABARMHE. 2007. FHAGTIER. i 18F4 A~F
M 194 3 A CD-ROM hR. (D 2EARAHREESHR,
RE.

Nishimura T, Hattori A, Takahashi K. 1999. Structural changes in
intramuscular connective tissue during the fattening of Japa-



ERA3THED B AL

nese black cattle : effect of marbling on beef tenderization. tical twins of Japanese Black steers. Journal of Animal Sci-
Journal of Animal Science 71, 93-104. ence 85, 1902-1907.
BE - EMREEEERWTHER. 2005, B RXRAERE WisgEE. 1981, RBEEEABIRFRURE (CRTTEE.
AALE. 2000 FER. PREER, RR. . BEFBEB4DOIEHAE, BLrRABHRRNDIEHE
BAREN, DBES, NFEER, HARZH, ZIFE=. 2003. & 22OV, EHHBISHITRS 18, 69-77.
AFES LUBERERTENFRAMmS IC5Z 222, 8 Yang XJ, Albrecht E, Ender K, Zhao RQ, Wegner J. 2006. Com-
KRBESZEIR 74, 475-482. puter image analysis of intramuscular adipocytes and mar-
Okumura T, Saito H, Sakuma H, Nade T, Nakayama S, Fujita K, bling in the longissimus muscle of cattle. Journal of Animal
Kawamura T. 2007. Intramuscular fat deposition in principal Science 84, 3251-3258.

muscles from twenty-four to thirty months of age using iden-

Changes of marbling characteristics of the rib eye during fattening
period and the effects of sire for them in Japanese Black cattle
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Changes in amount, shape and arrangement of marbling in the rib eye of Japanese Black was investi-
gated during fattening period. Commercial Japanese Black cattle (3,087 steer and 1,043 heifer) were used.
Digital images of the rib eye were taken on carcass cross sections between the 6th and 7th ribs with mirror
type photography equipment. These images were divided into four quadrants by inertia main axes. The
following were calculated for each quadrant of the rib eye as well as the whole rib eye : marbling percent
(MP), coarseness index of marbling particles, and fineness index of marbling. The peaks of MP from steer
were recognized at 30 months except third quadrant, however, fineness of marbling for all quadrants were
increasing after 31 months. In heifer, the peaks of MP of all quadrants and BMS were recognized at 30 and
32 months. Fineness of marbling of heifer revealed almost constant value for 27 to 32 months. Changes in
image analysis traits by slaughter age were different among quadrants. Large increase of MP on the 1st
quadrant which showed the smallest MP among four quadrants at 25 months was recognized in steer.
Furthermore peaks of MP and BMS were different among sires.
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