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S EEBOE L. ES 10 BORMREHDOKLOBIEHZAL, BIFBENITSROBEGRET, B8
fEsHliEiT oz, &7 Ty MIDWT 10-60 KBLDES 280 BD/NRIVICKD, 2 KRIBFATEIFEDE
RestiHbzET oz, Y TILOBRHFEOEE—HREFERE (MUFA) I8 XUIBIHBEEIS (MP),
HOTEH (CIV) ZRREUVARELRZ. BREHZAVEZ MUFALR 2 By h TR, FDBKRULTHH
[CDWVT MUFA DIEVWADZRENTZ (P < 0.05). BREHZEBVEZ MP &2 By MMIHWTIE MP
DBVWADBRICEROHNL, ZTMHEICED (P <0.05) BREBoE. BWREHCB—BHRZHNIZEIEH
D MUFA S|SB B R0 MP L& TR ERH CAROBRIMESNE.
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58, AU YBEEDRERBHEMCREKICDVNTO
WRHABENTHD, —MHALMEKE (MUFA) A5
WEDHRSHEBRORAKICDODNWTERICENZ (KK
52011) EDMED, T L1 YESLOREFBIE
(USFA) HRKICBHEL TS (Westerling & Hedrick
1979 ; Mandell 5 1998) ED&WEHHD. LHLEBHS,
MUFA I8 EEWVWED SN DOBEERIE S FREFRENH S
nBh oz ((ERES 2012) EW\WOHEYw, MREHD
7 U YBEASMEVWADEDBKROREHDOOEFICHWN
TN ®EholzED|SE (WBS 2009) BHOH, —8
ERHSNEN. 5, TOAF +—PSHHEREDSEE
FHEICIEEBI S EN Y —TUY I RADI7 (s 1996
WO 2002 ; Kim & Lee 2003 ; Okumura 5 2007) &
DM RESNTSD, —ROITHEEHSEDIEINN T
DAF v —PETETOIFICDOBHADEEZ SN TN
3.

RETREFERBIED 5F L1 VBD RORFIEHEE =
AE T DIERHADHDTREDRFE SN, BHEICH LA
VERBEIGOWENTREC B2 END, L1 VEES
ZRVEFERTSY RMEEATWND. &z, HMiBIhSE
[CDVTHBBEEETICRDBERTHENTEEC B DTS
UNFES 1995). CDXRDBHEIZBVNTRABMEN S
Bzl o 23820 bN X, BRI UERADSHED
NEIFCED. ZITAFARTIK, SABERICAIE TR
BEHNFHDE C 2 BB D KOBIHICEET S
BgETEZ AV CTRARBHEDY SDBHROFHD Z1R51 9 &
ZEEBRELE.

MHRBLUFTE

1. gEEER®
HERGESFAEE / NIV (6E8) CRESNIZRM
Bt 10 B DMREMHSROBIBHZRLE. FREA
B EEREEHICRRNEGREIRE L, BIREEARI
ROY Y Il zlREHOIOBIEBHNSHERUEZ. 20
#B10BHOUITO—RZBAL, RABGRBREEZSD
BRESHHAY Y TILEHERUZ. BRE, BEESHMBADT >
TV, EEHS 14 BEAMULIZEIC 0.5x3x4cem (S
AT1AL, BEAXRUE L TBREHBEERT—20T
THRBREFUE.

2. BEHIUEGER

SO -RARRBERE (HK-333: P4RBIL, #LiR)
ZANT, BRAEFIDE 6-7 heBEiEcdlTa8
ElEgEREL, WREHBRSUICEBHICONTOE
REETBZSZ. AR CHRE UTLBIRETEEIXRSH
BREEE (MP), bS5 1~10 (CIM) D 2FETH
3. T, MP FRREHAICFIET DIEHZMNIT D
BRESEZRIDDTHSD. CIMI-10 [ 1 mm Big L
BHOBLDEBIHMUTOPRD, BREN1~108E
BICKEVWRTFOES B ZHISIMERE CRIET
BhEN, BHBWNEEEBEHRICHDWVISIAMNFH
< BFHTDEERT. INOSDDMICIFERDOBIRE
Y D b (BeefAnalyzer-1 : BIRIBT) #ANTIT o2

Bi8E  OB=EZE (fax : 0155-49-5462, e-mail : kuchida@obihiro.ac.jp)
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3. RERHERAERS & &L UERERTE

1) BEmBRHERL

AEMBEDODERIRS (2008) [CfieD/z. AR CTE
EURZEEMEE, S URFTYE (C14:0), SURML
1YVB (C14: 1), JL=FVE (C16:0), /UL k
LrYeg (C16:1), R 7UVEE (C18:0), AL
VEE (C18:1) BLOU/—I)LEE (C18:2) D7 #&%A
Thd. InNs5Sm>5, C14:1, C16:1, C18: 110G
28 &ZE M EFEME (MUFA) SBI6EUTEHE
U7z

2) BresHD

BREGHDERADEBREHD A1 51> (BABRNHEE
HBE>o—2005) (CiEL), HESLBREHMDE U TH
[LBERFREFHARICENUZEBEOSRED SO ZD
FirE—MEE/ (RILEULTCRRUEZ. #HEREY>TIL
2T1 Yy bEL, BIBRENSLOBERENDSRED
NrzEzlc, NRETDIHARBDENAELAD, D
DDFARBE ICEFRDINIEDNECBVRDILUTDL
DBRET 'Y hetlHEDEZ | WRRADIENHEEEM
(MUFA) &2 7y b, EihEisls (MP) &2 ty
b, b5 (CIM) 1 Y b, BROBIBED
MUFALE®R 1 v b, MP &1 Y ~ BI85 ZAL
7z MUFA LB KU MP L& F TR KA D MUFA H#
BROMP EETRWZHESHEDED—HER—EHD
BHEHETERRBLE. FERFELTVEY Y TILZE 4T
T2AHBEDITTHRRUEZE, 4% BIBKICIOMRL,

FKEDKDZERVWTHOMELEZ. MEICERY S TL—
~ (KZ-HP2000 ; Panasonic, xBr) Z=ML), 230CT
@1 9% E@1ANALEBOZERREREUE.
REEHZEBVZEY ~D/IRIVIE 40 A, BIEFHZERN
Zty bDIRIUE 20 ATEHEZETO/7Z. SHBIEB(E,
D, XHHS, LT FRLESDL4IEBECL, BB
CEICEDIZEZ 4 BIETHHEL, BFEORKRZESD 2
KEBFEZEEREUE.

4. RETAMR

BREFHBDOBET T (LB (1985) DAEICH DT
gBhs, EDREZBFEHERI7ELT (11 &FE
AEENRW, 2 PPENDD, 3 HBRDENDD, 4:
EBICAKETBENDD), TYTILTEICERLEZ. FHist
WIBDZHIC, — DT Y FIVDRAIPZEEDE, tHhAD
YT EADEEUT, BKICENRFNEBRIZD
FHE () DOICBDEREUBELE. X0 0ED
=7 xo DIZEERECE ZEN, BHEN-1DtHMHIC
AT EEZFMAL, tDTD/—LY hRRICBIF DA
RETERKE 5% DIREE{TDOE.

BRBLUVEER

AMRICAVEZTYTILDOREBESIOESELG (BMS
No., MUFA, MP, CIW) ICE8g afezcx 1 ICRLZ. Yy
PBIELUTELEZ By b (W&RKRE MUFA LS - U
YIILA-B), By bI (WRREHAMUFALE:C-D),
ty bl (BR&EHMPLE E-F), £y bV (BFRE

Table 1 Slaughter age and analysis value about each traits of every sample

Sample Slaug(grr;]tg)r a8 BMS No. M%/OF)AW %/f; C|M010’103 Comparison traits
M. longissimus thoracis

L e s 2 ms w0 124 MUFA
T -
T T - A
Von g s mr w1 2 e
Vo, ms : me a0z o
M. trapezius

LA s er me 129 UEA
W EE 2 me m s

"MUFA = Monounsaturated fatty acid
2MP = Marbling percent

3CIM1-10 = Coarseness index of marbling 1~10

Bold values indicate target traits.
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BMPHE G- -H), vV (WREEHCIMEE |-
J), tw bV (218 MUFALLE : A - B), v MV (18
1BF MP Lb8 1 E - F). AW Y FILD Bt 34.0~
395 nBlTHD, Ty MR TOABERFLISKIOVIT
BRK35HBETHDEZ. &2, BMS No. [CDWVWTHBEY
FARTORADEFISROVICBSWNT2 8o 8
BEhZE B MUFA L& (VD) [C2BWVT, B—B#%rDt
VIIWEFERAUZRERHDBS (1) CHBELTE@MS
Sty FRTO MUFA ZICIFEAEEBVGEH DN
nor. FiZ @EFHERVEZ MP & (VD) [CBNTH
B—@FE0Y Y T EFERUZRREHDSS (1) &E
BRICHY FILBD MP EF8W\WADMEWNSICHARTH 1.5
BEREETHOZ
BRESHBICBIF BT EFHHRAI P 22X 2 ICRUTE.
MRERHICHITD MUFA LB (I BROT) TlEk, MUFA
DEVS Y FILDBRICBRVWEDTHS (1-A), Stk
CBD (I-C) EWVWSHBRELDIE By I ER—D
BERICDNTIHEBH TH MUFA L& (VD) ZRiELIZH
WEREH BRI MUFA DRV A DADBERICBRVLED
ThdEFHBENEZ. 1-ADMUFA D 54.6% ThHhadD
([ZFU, 1-B®DMUFA & 60.9% ThHD, kX[
5 (2012) BKrOHBHECMEB (2007) HRUERENRE
DREERH MUFAZ]E (656 = 2.6%, 56.6 = 3.1%)
EHERNBWETHSD. &z, Kuwata b (2012) &, F
19256 h BEDMEERS (n = 48) DRWRERHICHS
WTMUFA =547 £ 31% ERELTHOD, BEHDE
WEH2EDD 1-BDMUFA FEWVMETHDZ. D
ZEDD, MUFADBVBDIFEDICDNTEFHRLLA

WIIREEDNREBENZ. ULDOULBDD, TmHDEME
BB S EPEHDBIFBSE R EDEHICRET
BHRORERICHRIDSTEENBREICKD (B
2011). Dz MUFA DHHDRFCTHDEFEZ TS
<, BEMDDRFEEXR SNHEHOEEZERHEDE
TERIDINENDD. TICBVWTERICETEICEAT
WdEFHicsN/zT > 7L (C) BMEFHEHT > )L (D)
EHBUT CIM BRED o720, CIM & (V) (25
WCBKICERBENBSNBH DIz END, CIMAH
FRERTH2EFEZICKV. AARICHITDBREFHHD TS,
Ty T EMATERICIED DREDHBECERZL TS
END, STEICEREREDED, EHRDRKENFLEL T
WBEEZEND. TEMUFALKTHDICHEREDST,
MUFA ZH 2.3% EHFnTHhD, MP P CIM ICEXRE
BENHSIRN. D8, ZTHICHIF2BEREIRE
FFEEDEWNICRDBDTREL, FKOHDEICIDBD
THhDUEUDTREEINEZ. PS5 (1992) [FRKDE
pH CDREREZRS U THD, pH [FERERABHRIC
BEUERFEETHDIEND, 5% pHATEESHIEHRE
BETOINETHAS.
WREMICHITD MP L& (IHKON) Tlk, MP D
BEVWTYTIVICBVWTERICEDHRERL (I-E), MP®
SV Y TIVCBVNTHEERICRSDW (I-F) BLU%T
HICED (V-H) BREHEo7Z. M-ED MP (345.3% T
HD, NEFSOORAFDPTREEL, FH28 »A
ERDIMFBERCH(FD 34.05 £ 7.35% CEIFS 2009)
EERNBWBETHD. DO EHLS, MP DaWLbDEFE
DICDVTHRULSBVIREENTRESNZ. ULHULBH

Table 2 Evaluation score for different of taste in paired comparison test

I Jif \
Traits (MUFA") (MUFA) (CIM®)
A B C D E F G H | J
M. longissimus dorsi (n = 40)
Flavor 46 = 22 42 33 57 21 48 27 40 39
Tenderness 44 48 42 43 27 57 45 44 a7 56
Juiciness 48 35 61 » 25 32 57 30 65 44 49
Overall liking 44 35 50 34 28 49 44 44 41 55
VI
M. trapezius (n = 20) (MUFA)
Flavor 32 = 10 17 15
Tenderness 33 14 3 38
Juiciness 24 16 11 34
Overall liking 35 14 16 32

*P < 0.05
"MUFA = Monounsaturated fatty acid
2MP = Marbling percent

8 CIM1-10 = Coarseness index of marbling 1~10
Right sample in all sets are high value for comparison traits.
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5, MUFA EEDDRERICDVTDERERPERIC, SR
W (FAEMICRI T D IEHDEE LS LS R EIC KDL
BLUTWBDZEDNBZSNDIEDLD, MP O&EDHT
E0EFHHBT D EIFELL. EBIBFHICHITD MP L&
(VI [ZBNTIE, FOHETBROLTETEERIC MP D
aW\LWoY L (VI-F) HisfFch/z. HIEmSE 5N
fioEICERTEVNEaD 8 (r= —0.83, P <0.05;
Ueda 5 2007) hd2dEHRE=NTH D, Kuchida b
(1998) [k MP CHEfERFSEEDEHHTRVEEEZE
BMELTWVDZEDD, AARICHBIFEIREHSE MP
DERBGEERFINDE—HUEZ. =5IC, Okumura
5 (2007) OFHSICBNTIE, HBEEHSEDZNEDOH
PBRVBEDLDEERICETHICESIENRSNTS
D, ZitHEE MPICDVWTORRBE—HULE. MP &
SHEICDNTIE, B—BAFDmERSE (1) C@i8HH (VD)
TRFEDIBRIEBONIZCEND, MEBBHICBVNTE
MP EZSHEDBERICEILFBRNC EATRBENTZ.

CIMEE® (V) [CBVWCRERINTCORKEBECERZE
FEROONBO DD, ROHNS, HMBIUTFRLS
CBWCTJDU YT TEFaWMEZRLEZ. 2D E,
IICBENTRDODNTZ CIM EL5HHICDNTODRERER
BDBDERDIE.

BlEAS, MUFADBIE2DEDEFEDICHNTIFE
LB, MPIEZWVWANELEN I 21— —ThHdIE
WRenz. &z, COBRENEREHDROEIBHDR
ATROSNZZEND, MEBHEICSITD MP ER
RIEICDVCOBERIEEERCh D I RSNz, AR
[CBVNTESNEZE MP EBHRMEDOBERHA DS, BigRITE
AW ZETRADEEN SIEEDEBRDERSH B K
OYa1—y—ZFHHI D EDupEENRESNZ. U
DURBRHS, MEICHNTIFEEHSEBEDENICK
DRFENEELERU THASDDIEBENBIKICKEIHE
UMD DD SBOFEBEULT, MUFAB KU
MP 213 TR, BDICENEUDREBEBRDAABEMEDD
BDEDDMZEITDIE, RADERE CRIETIAE pH &
EDFRBBDDEBEDICINRDIENETFOND. &
NSICZ, MUFA R EDRERRBEHER > MP DOEt) 76 Es
BEERFAEITDE, BREREBOUBRMEED LESE2C
EDNETHD.

&!I
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AHRICBELCBREHR Y Y T ESH CREVZE
Wtk at / NIVXICRSHBP U LITERT.
X 23

BT, PRBRE WECA, DB=ES. 2009. BIERETICK
DRENEDROBRENE X RIVRY 1 VEICHFD BMS
FYN-DFHBICHEEZSZ DBERDRE. BASEFRR
80, 333-340.
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Relationships between objective evaluation value of beef carcass
cross section and eating quality

Haruka YAMAGUCHI" and Keigo KUCHIDA'

' Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080-8555, Japan
Corresponding : Keigo KUCHIDA (fax : +81 (0) 155-49-5462, e-mail : kuchida@obihiro.ac.jp)

The purpose of this study was to investigate the relationships between objective evaluation values
and eating quality for beef. Objective evaluation values consisted of three traits (monounsaturated
fatty acid : MUFA, marbling percent : MP, coarseness index of marbling : CIM), and eating quality was
described by four traits (flavor, tenderness, juiciness, overall liking). High-resolution digital images of
6th-7th ribs of carcasses were taken for crossbred cattle (n = 10). Fat tissues were sampled from the
M. longissimus dorsi (RIB) and M. trapezius (TRAP) of each carcass, and the fatty acid composition was
analyzed using gas chromatography. Samples of RIB and TRAP from 10 carcasses were supplied to
280 general consumer panels for evaluation of eating quality. Paired comparison tests of preference
were carried out using the following 7 sets of meat samples ; two RIB MUFA comparison sets (I, II),
two RIB MP comparison sets (I, IV), one RIB CIM comparison set (V), one TRAP MUFA comparison set
(VI : same animal of set 1), TRAP MP comparison set (VI : same animal of set ). The panel had to
select the better of two samples for each eating quality trait and evaluate the degree of difference
between samples into 4 levels (score 1 : very little, 2 : a little, 3 : considerable, 4 : exceedingly). The total
score of these evaluation values for each sample from panel was treated as the score of the sample.
As a result, there was no relationship between CIM and eating quality traits. Lower MUFA samples
were associated with flavor and juiciness, and higher MP samples were characterized by poor flavor,
better tenderness and juiciness (P < 0.05).

Nihon Chikusan Gakkaiho 84 (4), 487-491, 2013
Key words : eating quality, image analysis, marbling percent, monounsaturated fatty acid.
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