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RIVAS 1 VigEmEEF ChHhaTHBEFICHNT, HESICKDBRKTHICKRDEERVETD

BECORBEMICDOVCRHELRZ. BEREREE GFE), RABNEE GEE) SKR0MUFAEIEZS
FEHDEC L. REHRLEEDRD (—8RL) BFDSBIZTEHEF 14 BOO—RXZET—01>Y0
AT —FAZE 2 RUEBUEAICRDEIEL, 1,074 DBEWOEZFZ. HEEORKFER, D, X500, Ja1—
V=&, FERLDA4IEEC L. ERFHBECRKFZELDBEEMICDNT, KEROBRERKEEL
Lz, BHREBRBIOBREGRYEE, FOEREHE, EOEHFRLSLIT 0.63 15 0.88 E5WLBRIEIRD
/soniz (P <0.09). &z, FEVFDECRKEECE, Bhaidlccyai—y—= (0.77), Red
FHisHhEThHS IBCS ExXS5HE (—0.70), BRSNS (—0.66) RETPREDBENRSNEZ (P
iIBCS, BWMREHRKWEBCBRLTHBD, INS%E

<0.01). BlEKD, THE4TR, EBheEgs,

BWSILET, BERFRADUREENRESNTZ.

BABEZEMES (3), 315-320, 2014

THEHE, IBBEBEKI CEESNTVDRILRAY A
VBB THD. 12Hh5 16 BB T EIF2EHE
TRHO IS Y REC LT, RESHOEESICKD
F[E 5500 BEELEFTNTWVD. THBEFTIEZDA
BOBERTILERDZD, FESNDINTOY JO—
D ADBEMBEDS ROY M EEDRBZEEADEEES
BoANETEE KUIT, RS  FIRIEL, 1K) =4
WTiREL, B5NZEERD STDADEENRTHDET
hIBEERENTEBZRELELTND.

INFTCTHHEBFORRNETHD I H/ZH(C, BONIZE
BEMEEZRAVWCABZFMICEK T IBCS (LWEXS
2013) OEIADSBZERIRAFTEESWNOZIERE
ERUTCEZ. INSDERETEEFORAZEEHNIC
FHB TN TaRECHD, MINMEZEDITZEmREME
F2DRXACOEEEUVTCHIRITDIENEETNTLS.
Kz, TORICEHENRTHDBEESDETFE—HITD
CEBEFNTVD.

ITFETIE, BEKICHEETDIERZRT I DIARITOHN
THO, HHBICBNTHAEHEEE B S SR
[CEELTWVDERSE=NTLD (Okamura 5 2007).
LHOL, INSEFEHEDSWNRENBE COIRKRNETH
D, TEBFOXIBEMEOIBNEEEDRILAT 1Y

BICEHTCEEDMENDHNETHD.

TITARRTEKE, tHBEFDOU TO—RBR50(ICH—
O YVICEAUCEHOBEESEICKDBEKHDECBIGRENT
HBRSUICIEZDMEBEEOBERMICDONTHEET S
JEEBRELE.

MHRBLUVTE

1. 4 5 L OB HYSTEME

20131 8188h 52815 BFRTILBEESKITA
DEDANTIBICBNTRBSNZTHES 14 BE B
z. INSO/RAIRFITHBAICERESNIZREEEZAHNT,
GENDE 6-7 HERBABIBEERE L. B8, &
FIF 6-7 AERBIIEZE D v MMEI 10 DIBBLIZRICE
L. INSOBMBERNS, EROYVI DI %
BT, BEBEECH20—AnEE, O—RHHAE
prEEIs (UT, BhERIE), O—ADEREREL
BRURBZEFHIHN DEENICTHE I 21E1FE ChH 2 iIBCS
HHEEUEZ. IBCS DBELFARFLAS (2013) DFAIC
fEofz. RANBEZINTHSTHAICHL - |mFIND
FCTOHRE LUT, AEHE) BamCAVE. &z, (B
1) BABABMHRIC K DETEME (CRHINZHA
BAFELD, BEEAG WUT, A, RAZE,
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S5OECHROX TEHDOESZ, BIEZDMICRIOET/
ReF0ERnBE (LUT, MUFA) BlI6ZERDDMICSHTE.
BEZOFERIRS (2008) OFREEAVZ. INS5D
RADSEL ULEZSERNHbES Uz
HRICEBDAND Y ITO—RAKZFT—O1 Y ZESES
#1808 B 1cm [CAHY bURZRT—FRERLZ.
1 BEDDLDANSTHULT 67 MDAT—FRZYD L
LU, —KWEIFDEZELRUEZ. BFFERIDRGS (—EE[L)
2REZTNENT - BEEBBICDDDRDICKRIL, 7K
BROBORT—FW 1 WFDZELY MCUTRHULEZ.
ER LTz Y B&E 500 By bERDTZ. BY PAK, R
T—FAOERTTE (BZEDERDFFKKICK 2 KEZ
BUCER), L 7YT7—hORBEGEZSLHUE
NZaAZIWBRSUICOERREERFL, #ERICHHLTE
S552EOHEEEOREICHIFCHREUEZ. FEUEEF
DOHEGERE [HEE 1] H5 MG 17] FTD17 @
DTH>.
2. EFLAEYZaT7IELCT7 45— NEHE
HBEE(OXGUEYZa7IUICE, #FEDEN, WD
RINEDKOHERE, 7Y —hOOBITHEACDONTCE
BICRH Uz, BBEADEFIKZBNTREIEETHRRIT D
HOKRE (BARLRRGHE 2000) ZHELEZ. B2
FEICDVTRERT—FEULIEEESADHEL, 77 - 8
DOmBDONTHRM T ERZ D EEFHFICUE.
HEEORBMICEIS P —hDIRBEULT, BEit
g, MR, Fim (1045, 20 1€, 30X, 401X, 501, 60
KD GIEE), WEBADERE (BREDFA, KREFA,
BA, BARDLIEE) BLO0SODORBEZHAAEULE.
FROFHHIEBCE, D, X5HS, Ya1—3—, ¥R
LSICDVTCZENZNES S —HEHTREATESL),
ARFEODEDRELEDETCOEL, REIORODBRARZL
FEERLTES Dz, 7Y —bhOROBHIE 1,074

WEBDT=.

3. HEEtOMA

BREFBDOFST DI LB (1985) DFAEICHEDTE.
IghH5, HegcEDENZNO7 Yr—~EBIZDW
T, ZOERMEERFTIDEOHIC tIREETORZ. ZDIE
EBIFREFETHBRI7 (1 FEAEEDRL, 2 P
ENDD, 3 HBROENDD, 4 EBICKETBRENDD)
CUTERL, MEHMEBDIZDICRZEERUZIBSE(ICIFIE
D, BEBRRUEZBBICIFEBDEELRDELDORIPEL
7z

Fiz, HEBCSEDOP YT — NDIBB CBHRETEE,
RABMEE, RASEARS RO MUFA Bl&E0E
HICDNWTHRET 201, INBDOREICDNT, IN
TRHSBDEFEDBEODEZELL, BEADP EDR:E
HEBEDIICKDBST LR, IRTDRMICE SAS
(SAS 2009) Z=AWL=Z.

BRELUVEZR

1. #HEFSICREOEEHE
BAEICAVEZRABLONIRBFE LT 2012 F(CHES
NEETEEY (n = 4,074) ([CHIDSHEOEERSTE
ax1IcmUiz. SORFAICAVETEESCIE, IBCS
([CBVNTENNRED 3 IREREEANTZARHIEIC
RVEEDEFELE. &z, O—ADBRORIMES KT
RAER, NREOD1REREENNZTEECHOL.
KRARMEE TR, FSDESICHNTERIMED 1 1724
REZ FNOa@EHFEDG O, WREFDFHEDEN 1.3
cm EZNEERERETEFRL, IBCS ZR BEBIFT
MEICBNTIIMTENBTHECHD/IZ. Rin, SRS
SO MUFA EIGICHENTH, WHRECEIREDRAENR
BEmUIZ.

K2 ICENZNORERB D7 YT — NEBDFY

Table 1 Summary of image analysis and carcass traits of samples for comsumer tests in Tokachi Wakaushi

Sample Overall mean
(n=14) (n =4,074)
Mean = SD Min Max Mean £ SD

Rib-eye area (cm?) 341 +£54 28.0 46.1 351 +£48
Marbling percent (%) 142 £ 43 8.3 21.2 140 £ 43
Minor-major axes ratio 0.66 = 0.06 0.58 0.76 0.63 = 0.07
iBCS 3.53 £ 0.71 1.83 473 391 £ 065
Carcass weight (kg) 306 £ 22 280 341 329 = 26
Rib thickness (cm) 41 07 3.0 50 43 +06
Subcutaneous fat thickness (cm) 11 £03 0.6 1.5 14+04
Slaughter age (mo) 141 £ 09 13.0 16.0 140 £ 0.8
Cold storage period (day) 37x19 1.0 7.0 3217
MUFA (%)’ 48.43 + 3.23 42.69 54.50 48.44 + 3.11
"MUFA = Monounsaturated fatty acid
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Table 2 Means and standard deviations for eating quality traits by paired comparison set

SET No Samplel Sample2 No. of Flavor Tenderness Juiciness Overall liking
© (Red)  (White) responses mgan +SD  mean + SD mean = SD  mean * SD
1 A J 58 0.8 £ 21** 1.1+ 20* 0.7 £21* 0.8 £ 2.5*
2 B J 78 —-11 £16** —06 £23* —13 £ 21** —1.4 £ 21**
3 C K 77 -01=*16 03+20 01 £19 —05 =+ 21
4 D K 79 0.5 +1.6** 0.6 £ 2.3* 0.8 £21** 0.8 £ 21**
5 D L 86 0.4 £15** 0.5 £ 2.0* 09 +1.8** 0.6 £ 2.0**
6 B L 113 —05 £ 20" —0.8 £ 2.3** —05 £ 23" —0.9 £ 2.3**
7 E M 56 —06 £ 1.6* 0.8 £ 2.0** 04 +2A1 0.6 £ 21
8 E | 127 02+18 03+23 0.3 £ 21 00+£23
9 E N 30 —0.7 £1.7* 02+15 -01=x16 03+16
10 F N 49 05 +1.7* 0.7 £1.9* 05+ 21 05+ 21
11 G N 82 03+18 -03+x22 —01 21 —01 =21
12 G M 71 01+£16 —-02+22 —06 21" -05=*23
13 H M 27 —09 £ 1.5** 00x23 -08=x22 —10=x 22"
14 H F 26 —-04£20 —1.4 £ 2.3** —1.3 £ 2.3** —16 £ 2.3**
15 | F 42 1.0+ 1.7 -06 22 05+22 -01=x25
16 H F 47 01 +£18 —15+1.8* —10 £ 21** -03=*x24
17 H H 26 0618 02+26 09 +21* 05+26
P <001, 1P <005

Table 3 Correlation coefficients between eating quality traits for All and each gender of responses (n = 15)

Overall Male Female
2 3 4 2 3 4 2 3 4

1. Flavor 0.18 0.63* 0.50 0.15 0.58* 0.44 0.12 0.59* 0.44
2. Tenderness 0.77**  0.75** 0.72**  0.76** 0.68**  0.55*

3. Juiciness 0.88** 0.87** 0.75**
4. Overall liking
P <001, P <005

DROFREREZTLUZ. BEREBDINTOIESICHSWN & [RSHE] BRU [ED] & [FRLS] DISDIN

CTERENROSNZHEFEDRICEELT, [HHE1 4] TORERBICHNT0.63 M5 0.88 EPiZENSHIE

BKRO [HEE 5] [CBVWTHEBICIFERNIZ A DB (T REREGHONELNE (P < 0.05). REaVBREERLEZD

YFILD) H—EULE ULHULTYTILDIE, IXRTD & [Ya—y—&] & [FRLE) 2o (r=088).

EHRNFTMBICONVTHEEIHINETEENESNAN D =S (2011) FRENBHARICHFDBEEEHDICDWVT,

fz. —AT, B8 2] BKU AGE6] [CBWTHE [REDRE] & [BLLe] [CBWTRBESWLEE (0.76)

EENSOFHMEVESE (P> TILB) B—EL, ZRIERSEL, AMREGFEBRDBRZEZRNTND. U

iBCS ENSOAVEZRADP TREEN (REHKL) U, AARICBWVTE [ED] & [IrRLE] OB

183722z, ZOTYTILBIEARBHRVEITTIERL, 050 EPIBEDOHBEBOBAN RSN ZIENS (P =

EERIISHHAF 14 8BOPT 2EBI(CIER<L(9.48%), 0.059), tH&B4TE [ED] £DE [Ya1—Y—c|

MUFA ZIBICBNTHRDIELN42.69% CThoiz. &z, WHEBEICE D THFRUWCRUDEZELRBHKLE CTDHS

BB EODREZBICHENT, ALADTERZZL TV EE ZENRBENZ. &z, MRIICKDBHREERDIEEED

o, TYTILBZBAZ [HEE 2] BKXU [HEEE 6] EWEESNBN oz,

ENHTDSERAN U, LIBOMEHURZER’RIT D& U, 77— hEBEBRUONADESREBICHT20EE
2. BYNEERIUBRORMERICSH T 2 HEEFRK %, BUBSKIOLZHOHDEREFEHZEXR4ICRUE. ©
KIICBWVC, HEECcED7YIr—NEBEADOE E2EICHNT, FRHEEVEREZRLEZDR [Ya1—Y—

2%, BEBSRUOLZMCEOBERKZERLEZ. [0 =] & [BEfpEEEI&E] @ 0.77 Tholz (P <0.01). &
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Table 4 Correlation coefficients between eating quality traits and objective evaluation values for overall and

each gender of responses (n = 15)

Flavor Tenderness Juiciness Overall liking

Overall  Male  Female Overall Male Female Overall Male Female Overall Male  Female
Rib-eye area -033 —046 —0.23 -0.32 -0.42 -0.19 —0.50 -0.50 -0.42 -0.43 -044* -0.29
Marbling percent 0.48 0.40 0.54* 0.53* 0.52* 0.43 0.77** 0.72** 0.80** 0.66** 0.58* 0.58*
Minor-major axes ratio 0.20 0.26 0.15 0.27 0.27 0.11 0.43 0.43 0.36 0.40 0.11 0.40
iBCS -026 —040 —0.04 -0.70** —0.68** —0.62* —0.64** -066"* —0.49 —0.52* 012 -0.39
Carcass weight -019 -043 0.11 -0.44 -0.49 -0.33 —-0.41 —0.41 -0.28 -0.27 -0.15 —0.11
Rib thickness -002 —0.22 0.19 0.12 0.03 0.26 —0.05 —0.07 0.07 0.05 -0.13 0.15
Subcutaneous fat thickness 0.48 0.45 0.52* 0.10 0.09 0.03 0.29 0.26 0.30 0.34 0.37 0.38
Slaughter age -013 -012 -0 -0.66** —063* —0.58* —0.45 —0.43 —0.43 —-0.62* —-052* -064*
Cold storage period -0.16 003 -039 0.52* 0.55* 0.53* 017 017 0.11 0.08 -0.08 —0.04
MUFA —0.54* —0.64* —0.31 -0.29 —-0.22 —0.37 —-0.27 -0.25 -0.17 —-0.19 013 -0.09

** 1P <001, *:P <005

7z [BBihEEEIE] & [FoHE] BKLU [FERLE] &
BEEREDBREZRLUE (ZN2N 053, 066:P <
0.05). DFD, EFHERIIEHKEVEREEY 21— —
ERRUDPINEVNDTEZERLTWVD. BBIhEEZIEIEHE
B VVEREINDDIEH 5 (Kuchida B
1998), CDfER(F Okumura 5 (2007) DHEEIH=E
DEZ2NVEDHIPEVNEDRDELTHICED ENDRSE
—E Uz

MAS (2009) FRF—FRHDOFAEF FERBOR
M1 THD, KEXIDEBED ZirOERANENE RS L
Z. AWRTIK, Y INERT—FEUTHESICIRE
LTWBZEND, BEIMOIBRVBREEEEDN DD
SHOIMED Dz EDERSNEZ. 58, RERMNEES
NBKDICBOTERD, REATHOTHRONS®
Yi1—y—ICALTEBETRECEDICE, HHIEE
DIEFFRMNNEBETCTH DI ENEBZOSND. AHRICBN
ClEhaREIEMEDN DIZ ML I TV IV, TV T
B (9.5%), > F)L G (8.3%) BKFrOTTILH (10.2%)
Thoiz. INHOEEKGFEODHREEICEVNWTEY 21—
V—SICBNTERENMED DI END, HEED
21— —ERUDEDICIE, RERTHDTHEET
HhoTH, ZOIEHEREISIFEN 10% U LHEINEEE
ANz,

Fiz, AWICBNTH [REDHS] BKU [IFRLE]
[CHBWVNTPIZEOEDHERENESNZ (FN&N—0.66,
—062:P<005. tHBEFTCERERHZ12NHD
16 HABERTELTWVDD, ZOPTHOTHABDSE
WEICBWVWTEREKDFHINBERICEVWC ENROHSN .
Shorthose & Harris (1990) (&, EHDES B#iKk#E
DOBONTERLBEBIBHDRSHSICOVTHEARL, B
BABOEBMINICHL, BEE/BOBSNMET ZEaH/RSEL
0, COXIBRIED, SOESNZEREAKD [£5
he) ICERICEEITDRRD—DEHRIN/:.

AEHEICENT, ZESDSEPIEEDIEDIEE] (0.52:
P < 0.05) HME5N 2. REREGE, BANEBZISNTH
S5BHANLESNDECTHNITBRDAEEICRESN TN
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FERITCHD. AAXTHVOZEARE, SOlCNIsN
FBRICASIR, BEARIN2RSREAN (—35CIC
RE) THRSNIEEDTHDIEND, RARETDD
BRI ICBIF DA RN B AT —FRDRON SR
BFELTVDEEZOND. SOESNEABHRCE
SHEEDIEDBEBERICE, CDIEHNAKETIFELT
VD EHRIND. £z, MUFAZISICBWNT, [ED)
CPIREOBDBE (-0.54: P <005 HESNIE.
MUFA ZIBEEWVED EEEL TS (ERAES 2012)
EVDRSEEBHN T DBREB D, AHRTIFTHRICH
[FREMFEEBEBSICITTORDICIRLTVD. 7Y
T—hDBEEBAHEBETEE - DY 3 DDA IIHRDS
Dozt (75.3%), EBX—RDEAFPO 1 Y EBZ
BOBREFRLBOENDo/Z. £IT, 18- I¥3DDH
DFBEDOHEME U TCBESTULIZECS, MUFAZ
BEED | DBEFREIE—0.40 LA ULTEE (P = 0.13).
UiehoT, CORBRIFABEDFEND DIZDTIFRN
hEEZSNE.

ERBITEE CIEIBCS ICBWNT [ES5HE) [Ya—
V—&] BRU [FELE) @T, —052Hh5-0.70D
PIREOBDBEN D oZ. DED, IBCS HMEL (B
L) BHEFEEERSHV, Ya—y—FIFEL0NE
RUDEVWSEOH RSNz, ABRFEBADRICERIN
DIRAYRTHDIENRSEENTWVDA (Faustman
& Cassens 1990), BHEDBHEMICDNTDHREFD
FOESNBL. AMEDIBRICKD, IBCSZEALDZ
CCTHBEICHEND IV TEBEFOHBINTEECH D
EHRBENTZ.

P EDZEND, HEBFORNBNEE, BIRENE
BBXOBEEDNEBEDDSS, BIHEREEIS, iBCS,
B, SEHENBHEBEERLTVD I EHRSNE.
INSDOEBZRNDZET, THBEFOBEERADEE
ECTFATED0REMENEZ DNE.
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Relationships between objective evaluation values of carcass and
eating quality traits for Tokachi Wakaushi®
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The purpose of this study was to investigate the relationship between objective evaluated values of
carcass and eating quality traits by consumers. This study used 14 Tokachi Wakaushi rib-subprimal.
Rib eye area (REA), marbling percent (MP), minor-major axes ratio (MMR) and iBCS were calculated
from rib-subprimal as image analysis traits. Carcass weight, rib thickness, subcutaneous fat, slaughter
age and mono unsaturated fatty acid (MUFA) percentage were also used in the analysis. Rib-subprimals
were cut for steaks about 1cm thickness and these steaks were vacuum-packed and frozen. Two
steaks from different animal, manual of this study and response sheets were sent to the consumers.
Pairs of two steaks were created “SET 1" to “SET 17". The consumers evaluated four eating quality
traits (flavor, tenderness, juiciness, overall liking). The number of valid responses was 1,074. Correlation
coefficients were calculated to determine the relationship among eating quality and objective evaluation
values. One carcass was out of the 30 in iIBCS. Therefore, correlation coefficients were analyzed by
excluding this carcass. Moderate/strong correlation coefficients were recognized among all eating
quality traits (r = 0.63-0.88 : P < 0.05) except flavor-tenderness (r = 0.18) and flavor-overall liking
(r =0.50). Juiciness strongly correlated with overall liking (r = 0.88). For the correlation coefficients of
objective evaluation values with eating quality traits, significant correlation coefficients were recognized
for MP-juiciness (0.77), iBCS-tenderness (—0.52), iBCS-overall liking (—0.70), slaughter age-tenderness
(—0.66), and slaughter age-overall liking (—0.62), respectively (P < 0.05). These results suggested that
juiciness was an important trait for Tokachi Wakaushi, and juiciness might well be able to predict with
MP. Anymore eating quality was related with MP, iBCS and slaughter age.

Nihon Chikusan Gakkaiho 85 (3), 315-320, 20714
Key words : eating quality, Holstein, image analysis, yearling beef.

BE&# 85 (3) 1 3156-320, 2014 320



