- BMS 7 v/8— &40 — ERIERERLL
EOBERICELEZTREODR

MHAEE - /M —Z - WA= - =ZiFR=

HAZEF W H0E B85 5Kl
1999 (FF11) ¥4
Reprinted from
Animal Science Journal, Vol. 70, No. 8
April 1999



BMS # ¥ ri— &em — 2 IS PIRAE TR
EOREKII B I ETREOMR

OEEE - N—2 - BR= - SHF=

HILGERS, HIETH 080-8555
| BRKESFEERE Y ¥ 2 - BIE, BHRELFE 039-2567 |

(1998, 8. 17 =, 1999.2.9 Z&)

B ¥

EIRETIC & 0 B S b o — GRERIC 5 2SR oERaS (VIR &%

fTRiz X 3 BMS + ¥ — & OBEc B K IT T B ORREBE L 1o, phEHIRREME 3280 (CLF,
IB), 774 v« T HRAES5EE (AA), IBXHNMAYA YFETHE (BH), IBXAAILHY (BA) B X
CIBX=Y —7V—f38 (BM) T3, NTmEEERIciBY N T O anEs 2 oBERE
BLXONTEERENLL:., ozt RE Y5 v ALKELL. [l—0 BMS + v X—itBw
T, JB OIEMEREHLE, fic B LEWELERL A (P<0.05), MTOFHRRKIR, +~TORFEmit
BEEBIcB\VWTIB, AA SN BM 45, BA B XU BH iCHE L/MS WERIIC & - 7=, TB DIEIHASHER!
T, TN TONTEREE WD WERI S - /2. £, TB B XU BM Oz, o

mEIchEL, B—icikEEL T,

HAGESLE, 70 (8) : JI06-J110, 1999

o — R EMTEA OB RS oRRiCBWTHE
XhaEgEO—oTHD. BIIZEELZENE LI-BE -
BPEZROEKREEL LT, BNEIX3BMS v
NP TR AEENITER Lo o0 — LN OHBN S
BiEbN2 T L4k 35, L5, R—oHishE
BThH-Thd, BEEMBRIDEVBMS F -
T hzd eBiEBshTVn S,

OE 5% i, REREEEEZIRO AN cESE I
&b, v—REAOIEIHHEE LENIERE 2 EkL,
o—XKiic 5 3 EREomBEY T, EimE
W), KFodbo s EEMET 2 HEEMAELL. %
kB EEELERVWE LT, n—-EHD
HiESBEEVEE CHTHETH 5 LHI&G L 2.

MRS REEMEB LU AR &4 v REEBEID
WT, FROBENEE S BRKC X 3 RASRED
B S W TR EIT o TWA A, 1988 FFicIES T
7o AR PIENE 4R 1o & 0 BEM S i BT 4 2 M
R BAREoEt B 3 REMOEEE 5>
ot@BE&REY. OHESYER, g, B I
EERV, BB OFHES LA BMS » v —%H
BN HTET BHBEIT-TWAB, BMS F+ /¥ —M5E

-7, BhmEksRbREEELTED,
BMS 7 v/3— L ERTEREI & oBEt it FEMTER
DEATHE, BESBITICE 2 BMSHIELRET LI
THOBEHBEL D, AFETR, BHRECXOFESH
7z BMS F ¥ =&, g & b Bl S hic iR

i oBEEBLETRECRES, fFic BMS

yrR—pEOHHEEF - THEL, SEILOBMS >
v S —HEDBEROFM VTR T 3T & 2 HI
&L

HEB K UHE

HENIBEME2E CIF, IB), 7TNF ¥ -T ¥
HAES5HE (AA), BEMEX SV R ¥ 1 »HETH
(BH), REM@X 77 1+ v - T v 4 X5 11§ (BA)
BIUREMMEX~<Y -7 v —F38 (BM), &858
HOHAAN () Fu—2) ThHs. chooMBiRAE
BABMESOKMBIc & bR hik, FoREL
TRIESh, A%y 75k, BRI TREZNALLOT
& 5. MRBER, EARSHARBE TEHL EBEL,
6-7 BB oLIkTE % CCD # # 3 (SONY : DXC930)
THRE L. CCDAASRBETIMEBHICH S &

HgE  OHAEE (fax : 0155-49-5414, e-mail : kuchida@obihiro.ac.jp)

Anim. Sci. J. 70 (8) : J106-J110, 1999

J106



BMS o v ¥— Oz

SEEL, BECRX— AL ¥ X (SONY : VCLT12
BXEA) 2V, oA L2f0TE 220 KEER
KABESX—3 v 7Ll CoEE,LEBOIhIEE
DOEFRH T 512 X480 EFE GEEHE bitmap 7 7 4 V' TH
THOK 54 +) THH, wEShiz7vhs—HBIC>
VT, FEOOERL LIEHRERENGE DD 7
by TR ARV, IBIERL BERERTZhETH
OGN S Uic £ OERERZE, BIHRHN TO o — 28
KB AEENS v AEEB LUK

2z, BN T ommES 0.01, 005 0.1, 055
LU 1L0cm? Pl EoRFRME L, £hEnohi T
O EUIF, FHEmR, ToR%EE: (BT, mEo
EEES) BLUZAEAON FEABEDR L fIA
0.1cm* Ll ORI T OPHmEES AA0L, EMEOHERZE
% SAOl, RITH%E Nol ZE# L. FERL, JEN
RHBTOHLEAERTIEELLD, MROEBERZ
i}, —oou—-RA B AR TOREs O
Bo%%ffﬁ%&ta

2 EHNOIEIHOEE Y5 v 2 1E, v— R

¢ﬁﬁkﬁﬁb.ﬁﬁLt¢%ﬁLa®ﬁ%ﬁE&uo
WTEEREEZRD B ETEH UL, -2 BRI/
5 v R L EIFRRMMEE L TV 3B&IE, ToEE
REBNZLBLZEMFRHIENS., o— LA
20T, 2ACEMARRETS S 2 MERARLEES
EREL, CORRBRERTIEEN, o—-HLoAH

Table 1
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Least square means for averages and standard deviations of marbling areas over 0.01, 0.05, 0.1, 0.5

Average of marbling area

Standard deviation of marbling area

AAQ001 AADDS AAO01 AAOD05 AA1 SA001 SAOD5 SAO01 SAO05 SAl
+ Breed .
Japanese Black (JB) 0.075* 0.201* 0.324* 0.908* 1.654* Q. 160* 0.254* 0.305° 0.450* 0,533
Aberdeen Angus (AA) 0.091* 0.242* 0.357® 0.946* 1.334* 0.185*® 0.278* 0.310* 0.341* 0. 152°
JB X Angus (BA) 0.096° 0.203° 0.478* 1.492® 1.967* (0.301* 0.53%" 0.675* 0.861* 1.049*
JBXHolstein (BH)  0.098° 0.283" 0.451* 1.220* 2.003* 0.289® 0.490® 0.612* 0.794* 0. 754
JB X Murray Grey (BM) 0.083® 0.224® 0.388" 1.068%® 1.489* 0.182% (.280% 0.342® 0.286* 0.230°
+ BMS No. ,
'BMS No.2 0.077¢ 0.219* 0.366* 0.964* 1.731* 0.181* 0.300* 0.369* 0.422* 0.297°
BMS No.3 0.000° 0.283® 0.402* 1.251° 1.655*° 0.236* 0.392* (0.480* 0.601* 0.594*
BMS No.4 0.099* 0.274® 0.430* 1.1e6* 1.682* 0. 265t 0.412*° 0.498* 0.615* 0. 740

AA (XXX) ; Average of marbling areas with particle areas greater than 0.01, 0.05, 0.1, 0.5 and 1.0cm*
SA (XXX) ; Standard deviation of marbling areas with particle areas greater than 0.01, 0.05, 0.1, 0.5 and 1.0

cm?.

%P . Values for each item with different superscripts in the same column differ mgmﬁcantly (P<0.05).
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Table 2. Least square means for number of marbling particles over 0.01, 0.05, 0.1, 0.5 and 1.
of marbling in ribeye area and ratic of fat area to ribeye area (RFA) by breed and BMS number

Ocm?, dispersion

Number of marbling particles Dispersion RFA
N001 NO05 NOI NO5 N1  STD4 STD9 STD25 sTD100 (%)
« Breed

Japanese Black (JB) 1118+ 33.3* 17.9° 3.1° 1.4* 2.8 428 6.64* 10.42* 17.03°
Aberdeen Angus (AA) 112.9* 36.0° 21.1* 4.2* 16*  3.44 509 7.34* 11.11* 20.38
JB X Angus (BA) 122.1* 34.5° 18.9° 3.8 2.3 313 5900 7.63 12.12° 22.88°
JB X Holstein (BH) 114.0¢ 33.3* 18.5° 4.8 1.9% 427 6.63 863 12.78° 21.8%
JBXMurray Grey (BM)  122.0* 36.7° 18,8 3.3* 2.4°  2060* 4.63 7.34* 10.66" 20.38"

- BMS No.
BMS No.2 1013 28.7 14.¢ 3.22 17 3.3 477 658 10.36* 15.78°
BMS No.3 118.3* 35.5* 19.4* 3,3 1.9°  3.72 5.Bl* 810 11.84* 20.72°
BMS No.4 120.9° 30.5* 22.8° B5.0° 2.2* 2.7 5.5 7.70 12.05° 25.04°

N (XXX) ; Number of marbling particles with areas greater than 0.01, 0.05, 0.1, 0.5 and 1.0cm?
STD (XXX) ; Standard deviation for the marbling percentages from small partitions which divides ribeye into 4, 9,

25 and 100 rectangular areas.

&b . Values for each item with different superscripts in the same column differ significantly (P<0.05).
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Table 3. Ratio of fat area to ribeye area (RFA),
average and standard deviation of marbling area and
dispersion of marbling in ribeye area by each breed
group and each fat level

Breed Fat STD

group level N RFA AA01 SAO01 100
JB Above? 15 19.5* 0.38* 0.39* 11.6*
JB  Below® 17 15.1* 0.28° (.23 Q.&
OB Above 14 24,2 0.50° 0.71* 13.2¢
OB Below 12 19.5* 0.372 0.38 10.6*

JB : Japanese Black.
OB : Other breeds.

b ¢ Values for each item with different superscripts in -

the same column differ significantly (P<0.05).
9Sample with RFA average higher than that of each
breed group and ecach BMS number.

¢Sample with RFA average lower than that of each
breed group and each BMS number.
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Effect of Breeds on the Relationship between Beef Marbling
Standard and Fat Percentage in Ribeye of Beef

Keigo KUCHIDA, Kazuyuki KONISHY', Mitsuyoshi SUZUKI and ShunzoMIYOSHI

Obihiro University of Agriculture and Veterinary Medicine, Obihiro-shi 080-8555, Japan
! Ouu station, National Livestock Breeding Center, Shichinohe-machi, Aomori-ken 039-2567, Japan

Corresponding : Keigo KUCHIDA (fax : +81 (0)155-49-5414, e-mail : kuchida@obihiro.ac.jp)

Effects of breed on the relationship between Beef Marbling Standard (BMS) number by the examiners and ratio of
fai area to ribeye area (RFA) calculated by image analysis were investigated. Pictures of the ribeye area of 32 Japanese
Black (JB), 5 Aberdeen Angus (AA), 7 JB X Holstein (BH), 11 JB X AA (BA) and 3 JB X Murray Grey (BM) were used.
Averages and standard deviations for the area of marbling particle, and numbers of marbling particle were calculated for
marbling particles with their areas greater than 0.01, 0.05, 0.1, 0.5 and 1.0cm’ Standard deviations of marbling
percentage for small areas which were obtained by dividing the ribeye into 4, 9, 25 and 100 partitions were calculated by
the image analysis method. The average and standard deviation of marbling particle area for JB, AA and BM tended
to be lower than those for BA and BH. The number of marbling for JB was smaller than those for other 4 breeds. The
dispersion of marbling for JB and BM tended to be uniform compared with those for other 3 breeds. RFA for JB was
significantly lower than those for other 4 breeds in BMS number 2 and 3.Animal Science Journal, 70 (8) : J106-7110,
1999
Key words : BMS number, Beef cattle, Image analysis, Marbling
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