(—fER30

THBEF ICETIEERABES LU LM VBIE E—RYEERTMOBEEY

BPIRE' - SERW - EnR'

BNEERE,

BB - OBES

#IL™ 080-8555
PR TEIEK D — R—ER, JEE/EKE 089-0103

(2018. 10. 25 =Z{F, 2019. 1. 29 ZIiF)

C
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TEBEFE, BBEEKI CREEESNTVDRILA
S VBRBEFETHD. —MOBIRIVAS 1 VEEEHEHHY
19~20 hABTEEINTNDZE(CHL, +EEBFE
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RE, tBE4 TR, RAKBEDELHLIUEEREL
DIEHIC, EESNTVDINRTOU JO—REHADE
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BRI ECDRBUYEREIDET, THSFICHIT
SBEEREDBRNTECRD. =ES (2018) &, A
DUEDBKLOUEOER O—ASEHERIISGHRSOIC
iBCS W+ B4 DBREHHEEEL TS I EZERSL
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([CRET 22 < DMRIFBEIHZMDZNRENBEINREL
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BBEFEDOU JO—R(CHIF 2 —REIBEESTHD & BHRERNTE
BR5UI(CIEEEAM DB EMERE L.
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PIRELD, 5cmx2.5cm ORUTAFIUiRZEFEBL,
O—RADEERHDOBICMEBE S MBI ZH 10mg %
BUEZ. Z20%, FrvINESOTIRAFVIRICAN
PMET—20CTHREFLE.
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Z0%, 10 DRFFEAZERIZ. 1YY O9—BK
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BEUEIBN T DD, U1 YBIAESESWICANE.

3. EMREITE

BANIBRICERESINTVDBOARBEZES AN
T, $£6-7HBEICHEDYU JO—REEZERE U
WOARIREEBICALDNTNDHAXSIE, DB00 (=3
YV, ®RR) Tholz. \weeld, BFAHSU TO—RZED
HUEZDE, W10 D0BLTHSITOIZ. BREFDILR,
REERMBSIOBREABQF—ECTITON, BBPICEFSER
Be LED ZFEA Lz, INSosimashs, EAD
BREATY 7 bDO 1T (BeefAnalyzer-T ; 2iRET
HLIR) ZERL, O—ABRICBF2EHERISDLT
BCSH#ERURZ. BFEICKD>TsHEEN S BCS No.
&, RAT—ILHLL<BEEBITH DD, TIZILBEN 5K
OIEZERWVNDIET, EHROGEIEICKDARDFHDA
GRETH D (A5 2014a ; OBE@MB 2017). KHE
Tl&, BBREBITICEDTESN/ZEHRN RGB BZ XYZ &
BRAN—EBZBRUEZOSBIC L*a*b* RERICEBRL, WK
5 (2014a) OAEICLENDTIBCS Z#&H L.

4. EHEFHMERER

MRS TEEK D — RT—ERCBNT, TEBFD
FHANLIZEIT O ZRBICHAR—MR/ CRILEBWNZEAET
Mg rRmLiz. ARERTEO—ZRCHNTEALIT
TERipSNEZD, BREOERDIOREDREIITOHN

BESH 90 (2) - 141-146, 2019

142

Bhofz. YYTIVICK, HBREBICRARESROBD
ANIETOZEFEOU IO—RT0Ov2(CHFZ U T4
BHEZEN 1cm BRICRAS1RALTER, UIJO—A5E
PDATF—+ARZABWNZ. EIHBREHDZNR T D/
2, RAT—FRIE, FHRSBD RN ZEDBEL TLR
WIREE T Y JIVBEET 2. I T, THSFIEER
ENDBVREANFH ChHDBMLERILAY 1 ViET
HDEEEZEERBL, O—RADECERHEDYICIBET 25
BB 5mMmMIBCEENDRDICUIZ. DB
(&, BERRBRMARL AT ICH VTR SR Uiz mRERsh &
@I Cho/z. BEZ 200CICRTEULIZRY N TL—

b (HGK-10WK ; &2, &R) ZAWNTH 1 D—EINEEE
BzL, 1cmBOEMEICIDDFTE/IRUZ MR
Uiz, &z, Sy TILET Y TILDORBICBIFDERAKE
U, mMmERD 500mI Ry MR MULD=ZRIIVD 4 —5—
EHRTE/IRUR MM XFDEMUE.

Sk, —EHRICDODEIBD/IIRURANIKDOTITD
niz. JKRURBNE, () TEEK D — RI—EXDHA
—MRICRIL 27 2 ThoZ. [8H], [ED], [BOED],
[PhohE] BLY [Ya—y—=] O5EEE 3 RA
YR =)L (1-3-5) TFHiL, SEBOFIEZEBERE
CEICBRULE. NRUR MURRESNZETHBEBICH
[FDRT—ICEDEREIF, [EH](1 3B, 3: &\, 5
BLY), [ED] BKO BBOEDI( B, 3:&&, 5:
RBLY), ™HhohE]d ozl 3: @ 5: Phoh
LY, [Ya—y—=J(1 8B, 3:&®E 5:BL) Tho
2. ZZT, [EH] BREAKICIBITDOHKEFERR
D, BREFICERUDADEDERICDONTCEHEIDIEET
hd.

S, 2016 FE6 ABKRU 11 BICENZN 156085
KU 17 @701, 1 DOERICOETHE L zHEF0t
YTIVEFHAT 129 @BRhRHEZERNTCLE. Kz, /\RU
A= ABEDOOHBRSNOHE, F5, REDKIOES
TZENZN360, 1 @BRU6E@THOE 22U, K
HERE, BHOBBEBDOESICHEDRAEC LOBNZE
RN TC2015F4ANSKILHAZR<B2EBICERS
N3, Pans 2016 F 11 BXRTOHEROH(F
281 @Toh D, /CRURM—=ABDIZDDHBSIOIE,
Iy, RIEBLUORBTCENZN3250, 13Q0BKT
47@Thorz.

5. #Eton

BREHBIER S A L1 VBEIS S OREEZERET S/
&, BENZETOZ. E5IC, BEEHbICHEEZRET
ERZERAIDHIC, HEEHICBREHBHIES (B8
B), BMIRICEES, DEEMBIOLTETREG, E2
DRICKANES, BHEREIISE, IBCSHBKROA L1 VER
BEROSVICS VY LRHRIC/IIRUR MES IO
ZfTDfE. JZT, BRERICHITDHDBEHED 1088
FmD/RURNEDITDSHRN Uz, SBEMIROED



TREF OBRHEICS X 2 HE

Table 1 Category of carcass traits, and numbers in the each categories (n = 412)
i Category (n)
Trait
rarm location ACS)  BO®)  CE®)  DED  E@)  F@4)
Slaughter season June (137) Noyé%?rggaer
Slaughter age (month) ~ ~13 (121) 14 (184) 15 (77) 16~ (30)

aR1ICRUE. &z, BEIRCEICR/NNZETHDBE
Z8HBU, Tukey-Kramer JAICK D THELRZEIT O,
D H7(C(& SAS Enterprise Guide 7.1 (SAS Institute
Inc., Cary, NC, USA) @ MIXED 7Oy I +ZALE.

BRELUVER

HHAFOERNEBEOENFHSTEZR 2 (LU, Tk
BFOEABER, (D) BABABMHARKDFERSN
TOW2IAABOBMEBR (BABABMHS, 2016) @
£EFHME (431.8kg) UL TH 80kg &M D/z. B
BAE (RREEZLEBETRUEZB) & KRIUVAS
1V, TEBEFTZNZN0.79ke/8, 0.80kg/BT
hofz. FHEIRBEEESE17.8% ThD, BENED
FROMNIVAG A VBICHITED—RORE (42.9% BKXU
22.3%) KDBEH Dz FWHES 2009). TEBEF SR
RS VEEICHITIRRBEESIUBIHBREIIEDE
&, THEFNRILASY A VBOFEEZAE (1919~
20 n Bi#p) KDBBVAKTEZTINTVD I EICER
FDEHRUE., 4L YVESIEDIIE 45.3% THO,
CDERF, FPES (1994) [CKDRIVREY 1 ViEEBE
DRREMRICHBITEDA L1 VBEEDHRSE-RIZETH D
1z, IRIVAZA VRICHIFDF L1 VBEIGERENRK
DIENERSESNTSD, COEFEBIRMEDKIOER
NERICEREBLTWLSD (Zembayashi 5 1995).

BREEHDIEE A L7 VESIEREOBERKER 3 (C
U7z, BERH¥OEEIE 0.00Hh5 0.07 THD, LT
NOBREFHEEBEBICSVLWTERERELFRDOSNBEH D
iz, BEHBIEBICNT DA L1 VEREISD F BElEER
HTELS (RD), TBBFICBVNT, F L1 VEBEEN
BEEEHDIBEIC SR DR EFI\ SN EHRBENIZ.
BeEHHIBEB(CH L, £ES, LE=E, KRESHX
UlsihBREIsEFERBMRZERUE (P <0.05). +#
BFICRHATDBEDMR T, EENBEHNBEWERD K
U iBCS hMELY (AEATKLY) BHICBNT, BirEhs
<BRBEENRESNTND (WAS 2014b ; =EDS
2018). Uh\LBA'D, AARTIE, BETAKBKIU IBCS
[CBVTBREHDIEBICH T 2BRBIRIFRHENE
oz, INSONRICEETDERN, BEDWRICHF
DEFAF N 2,000~4,000 BBCH O EICHULT,
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Table 2 Means, standard deviations (SD), mini-
mums (Min) and maximums (Max) for carcass
traits, image analysis traits and oleic acid (C18: 1)
content of Tokachi-wakaushi

Trait Mean = SD Min  Max
Slaughter age (month) 145+ 0.9 12 17
Carcass weight (kg) 3528 £23.4 267 471

BCS No. 3.8+ 05 2 6

Marbling % of LM? 178+52 57 350
iBCS 3.6+08 1.1 7.6
C18 : 1 content 453+28 335 542

¢LM = longissimus muscle

Table 3 Correlation coefficient between sensory
scores and oleic acid content

Sensory score  Correlation coefficient P

Taste 0.038 0.55
Flavor 0.07 0.18
Fat flavor 0.00 1.00
Tenderness 0.01 0.78
Juiciness 0.03 0.56

AMRF A2 THD, BHOALRNDBO D2 EN
RREEZXSNZ. &2, WKDODHOBREEHBIEBICK U
TRAZEEO—RAFODMRNIEE CHOEZN, ZO/RFS
[FINTETH Oz, IBDE, THEFICBNTLER
KEBFAZEEE NI BFE, BEESHBEBBICIFRLLIR
WEEBESX DO RENz
TEHBEFOESERICH T 2 BREHBEBDOR/INZFF
B%X 5 [CRUTEZ. (6], [BEDEDIBXRU [PHSHE]
DFHBICDNT, £EEBEICBNTERENRDSN (P
<0.05), COBRE=EEDS (2018) OWMEE—HLT
Wz, &z, AESEADRAWISIEOMEMICT U TE
BIZZEICDVTE, A5 (1996) [CROTHRSS
NTHO, THEBFICHVTHIDRSBERIEEEL T
WD EHRUE.
BEEEHICSNT, [ED] T AICERFLEZEEED
SHEABRICED D2 (P<0.05). &B5 (1988) (&,
H5H (12~2 A) [CREBEHEEEC UIZRENRBO@F
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Table 4 Relationship between sensory scores and carcass traits, image analysis traits

and oleic acid (C18 : 1) content (F-value)

Trait Taste Flavor Fat flavor ~ Tenderness  Juiciness
Farm location 2.38% 2.20 3.03* 3.54** 1.82
Slaughter season 3.82 13.40** 3.78 3.48 3.28
Slaughter age 0.65 1.71 0.84 0.29 0.13
Carcass weight 3.92* 1.40 2.27 7.93%* 6.37*
Marbling % of LIM® 14.03** 3.11 13.05** 29.39** 20.06**
iBCS 1.42 1.49 0.56 0.82 0.38
C18: 1 content 1.09 0.04 0.55 0.05 0.68
LM = longissimus muscle

* 1 P<0.05

** P < 0.01

Table 5 Effect of farm location, slaughter season and slaughter age on sensory scores

Trait Taste Flavor

Fat flavor Tenderness Juiciness

Farm location

A 3.66° 419 3.68° 3.35%° 3.26
B 3.61% 416 3.56% 3.43* 3.29
C 3.59% 412 3.51% 3.28%° 3.15
D 3.57% 422 3.66% 3.04% 3.16
E 3.28° 4.01 3.36° 2.93° 3.07
F 3.76° 4.31 3.72%® 3.67° 3.583
Slaughter season
June 3.52 4.09° 3.63 3.20 3.18
November 3.64 4.24° 3.53 3.36 3.31
Slaughter age
~13 3.57 4.21 3.62 3.31 3.21
14 3.64 422 3.59 3.27 3.23
15 3.58 418 3.51 3.33 3.24
16~ 3.52 4.06 3.59 3.22 3.29

abe | east squares means within columns with common superscript letters are not

significantly different (P < 0.05).

(& SEEH (6 B~10B) OZNKDF L1 VEEIGHS
<BBDERSULEZ. BENECE, FUAMYEBZERUDHE
92 MUFA BIG(E, 4ARICHITDREKDERE EIEDIERS
DHDEHRENTLD (EHARS 2013). LHULEHS,
KmT [FED] (CHLTBWLFHDERZ 11 BEEDE
FORBHEIELREMRICHEZD. Tz, SLEFEHOL L
TYVBEEISE, 68, 11 BNZENZN451%, 45.4% &
BRECHOZ. INSDIENS, NIVAY A ViESk
BBE4ThHDTEEGEF, MUFA EIG CBrsHbREIDE
FROBRENBRERGRDCHRUZ. REOFANDEERES
[CBNC, BERMZEEEIDEEBECHDIZH, B
TEMDER/DSTEEFDTSY FHAENESTED
AREMEFBO TEVEEX S5ND.
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D5, AEESRBOREBN D ICERIF SN TVRNRET
HEROMTOHN Tz, IN5DOKRICDONT, [BRADERE
FHOA T FST7Y] (REIREYH—2005) Tl& B
AELRF DK TERERCHDIEND, RBEELNILTD
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Relationship between image analysis traits and fatty acid composition
and sensory score in cattle, Tokachi-wakaushi®

Juka HAMANAKA', Taisuke YOSHIKUNF, Reina ASA', Koichi HAGIYA" and Keigo KUCHIDA'

' Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080-8555, Japan
2 Tokachi shimizu Food Service Co., Ltd., Shimizu, Hokkaido 089-0103, Japan

Corresponding : Keigo KUCHIDA (fax : +81 (0) 155-49-5462, e-mail : kuchida@obihiro.ac.jp)

Tokachi-wakaushi® is defined as young fatting cattle of Holstein and the cattle are raised on 6
different farms in Shimizu, Hokkaido, Japan. Because of the cattle are slaughtered at young age (about
12 to 16 months old), the beef products believe that Tokachi-wakaushi has a smooth texture and
produce tender meat and lean carcasses. In this study, we investigated relationship between image
analysis traits and fatty acid composition and sensory scores of Tokachi-wakaushi. 412 Tokachi-
wakaushi carcass data were collected in June and November, 2016. The carcass was ribbed between
6-7th rib. 10mg of intermuscular fat between longissimus muscle (LM) and rhomboideus muscle was
collected for fatty acid analysis. Fatty acid compositions were analyzed by using gas chromatography.
15g of rib-eye steak sample was collected from each LM and cut into 1 cm thickness at the processing
plant for the sensory evaluation. Eating quality (taste, flavor, fat flavor, tenderness and juiciness) was
scored on scales of 1-3-5 (3 points) by more than 3 panels and each of its averages used as individual
sensory scores. Image analysis traits, include marbling % of LM and image beef color standard (iBCS),
were calculated by using BeefAnalyzer-ll. iBCS is an index for the precise assessment of meat color of
LM. Analysis of variance was examined by SAS. Averages and standard deviations of carcass weight,
marbling % of LM, iBCS and C18: 1 content were 352.8 = 23.4kg, 17.8 = 5.2%, 3.6 + 0.8 and 45.3 =
2.8%. The correlation coefficients between C18 : 1 content and sensory scores were extremely low (0.00
to 0.07). Farm location had significant effects on flavor, fat flavor and tenderness score (P < 0.05).
Animals slaughtered in November tended to have higher scores of flavor (P < 0.05). However, C18 : 1
content had no significant effects on sensory scores of Tokachi-wakaushi.

Nihon Chikusan Gakkaiho 90 (2), 141-146, 2019
Key words : Holstein, iBCS, image analysis, oleic acid (C18 : 1), sensory score.
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