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Means and standard deviations for carcass traits of steer and

heifer of Japanese Black cattle

Steer (n , ) Heifer (n , )

Carcass weight (kg) **

Rib eye area (cm ) **

Rib thickness (cm) **

Subcutaneous fat thickness (cm) **

BMS No. **

Slaughter age (month) **

** Means significantly di er between steer and heifer ( . )
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Number of progenies from six major sires by slaughter age of Japanese Black cattle steer and heifer

Sire
Slaughter

n
age

Steer

total

Heifer

total

Values in the parenthesis are the average slaughter age of steer and heifer, respectively.
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MP Marbling percent, CIM coarseness index of mar-

bling particles, FIM fineness index of marbling particles.

Carcass traits

Carcass weight

Rib eye area

Rib thickness

Subcutaneous fat thickness

BMS No.

Image analysis traits

MP

CIM

FIM

Correlation coe cients of the number of

carcass by slaughter age with caracass traits and

image analysis traits of Japanese Black cattle

Overall Steer Heifer

** . , * .

BMS . .

.

BMS

Changes in carcass weight and BMS No.
. BMS

during fattening period of steer (upper) and heifer

(below) in Japanese Black.
BMS

Bold straight lines show regression lines of BMS on

.slaughter age under months and over months.

. .* indicates significant di erences for carcass weight

and BMS No. to their peaks ( . ).

BMS

B

B

kg BMS

. kg . kg . kg

. kg

.

BMS

BMS

: ,

P P

P

P

P

P
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Black.

Average with the same superscript did not di er sig-

nificantly among quadrants at level. .

: ,

P

P

P

P

Figure

. .

-,

-* -*

. ,1 ,3

+333

,**/ +32+ * */ + ,/ ,0

, - ,

-*

+ . -+

,**2

,+ - .

- . + ,

,/

- ,3 - .

-* +

+32+ 0 1 ,**0

+. / -* 0 - .

,**0 + ,

-+

+333 -*

+

,* -* . , -

-, -* * */

- .

+ ,

. ,+

,**2 ,0 -+

+ - .

,1 -+

- . + ,

* */ ,3 -* .

- .

-*

,**0 ,3

.

, ,

+ , -

.

+ , - .

/ + ,0 -,#
/ * */

2+ + -1 ./ ,*+* .+

-



� � � �
� � �

�
� � � �

� �
� � � �

� � � �
� � �

� �
� � �

� � �
� �

� �
� �
� � � � � �

� � �
� � �
� �

� � �
� �

� � �
� � � � �

� �	 
� � �� ��

� ����� ������ ���  !" #$%&' ()*+, -+�-.� /0 ��
���  !�1��2,,3 4����(5 ��6�789:;$%<=>?@�AB+ /0
0 CD�����' %& E$@F$G �HI+ ��JK�CL+ /0 ��MNO�PQ72,(
7�R(S ��(72, TU����� /0 VW+, XYO� ' :;$Z[�' � �$L
\"�  !]^$ !S__L�`a�41 -.] �(bJ$cd�� \,�-$ Se +��>(
f�=g�$ !"L�`a�42, h"�c$ ! ij.��> �-�Q ���' %&$kl� '
�����mnXo�pq+, � $L���>�$(rj.> �
TU����� /0]s$bt"' %& E$ � /0 $uv' � /0 �1�PQ R$
4��$wx ���' %&$L����' %&$ yz(+� ' � �({|$ SL�+,R(C
@F}X~$��"��O���\+Q71 � p�+, ������ /0 \"�_�7��
���� /0"���C�+, =7jd �$L�S�3�.,$�' � $L���>�$(
/0 $ /0$bt�[���� ' l�9�w p��.> ���' %&�XYO� \+�(�.
x=>�$$ 4��$wx(���$s�(�2,� ��1 /0 � $���SAB+,$���
\+�HI��2� � ����(+���� �' %&$L�S��+��>��+.7� -.]
.,$��+.7� ��� � ��� / f$0 ����� ' %&$����1 ��
0 $� �( /0 $�����" (��' ��� f+,�$(p��., /0]f$bt�
%&�¡S ���� (���.,' % ¢£"�¤+Q Z[$¥�,3�[Q¦ �.,§
&$ �O7<� ¨©�' %& E�(-$bJ ªS��O�� Q7�2,R(S«¬�.>
E$4�� $ S ®"4>$�¯+� °© h�����' %&$����c$±²�mnXo

�' %&$JK��³@®+��>S �S´3� "4>S 4�����0 �µ� /0 \"L�
x7�R((+ ��$8¶C·¸+, =>`a�42, TU�$�¹�0 �µ2����
\, ���' %&�º����� � ¡ ���L�=>$"4.» [²bt��> S

�¼½V

� �

� �
� �

� � � � �
	 � � � 


�� �
�

� 

� � � � �

� � � 
 ��
 �

� 

� �� � �

�
�
� �

� � � �
�  �

 � � �
� �� � �
� � �

 �
�

�

�

� � � � � �

�

� �

a, b, c a, b, c, d

during fattening period of steer (upper) and heifer (below)
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Changes in coarseness index of marbling Changes in fineness index of marbling (FIM)

(CIM) during fattening period of steer (upper) and

heifer (below) in Japanese Black. in Japanese Black.

Average with the same superscript did not di er

significantly among quadrants at level.
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Changes of marbling characteristics of the rib eye during fattening

period and the e ects of sire for them in Japanese Black cattle

nese black cattle : e ect of marbling on beef tenderization. tical twins of Japanese Black steers.
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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 ( , steer and , heifer) were used.

Digital images of the rib eye were taken on carcass cross sections between the th and th 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 months except third quadrant, however, fineness of marbling for all quadrants were

increasing after months. In heifer, the peaks of MP of all quadrants and BMS were recognized at and

months. Fineness of marbling of heifer revealed almost constant value for to months. Changes in

image analysis traits by slaughter age were di erent among quadrants. Large increase of MP on the st

quadrant which showed the smallest MP among four quadrants at months was recognized in steer.

Furthermore peaks of MP and BMS were di erent among sires.

: image analysis, Japanese Black, marbling, rib eye, slaughter age.
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