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E O AMRENGEEENRE WUT, RBF) CEME Wagyu DREDEWVEESHICT DI ETHOE.
FEE Wagyu & 18 BO SRR EHBEBIHZREL, YRBEZEoEsHIBrEbaR=kEUz. HA
MBS E2FRET 49.8%, Wagyu T 23.2% EAXESHBEND oz, REIF Wagyu KDRDIEER, &
ABTOIE, 2<OMEREY =/ BEMBEENESEMEL, HRABEEDOA L vk E — R EFREMEE
EZEDPPEL, HREEHORSED 4CED D/Z. Wagyu KDEEOADADT /Y VEBIEHIFED o2
N, JILE=VBEBHNEL, 41 YVEBE—MARMNERBOSIBHN 2 B EEN oz, REDFAD
HEDPOHSHLKZAMENGD, BBoENED, HOWED, IIFARASULVLWEDNELS, BEsHibash /.

MU EHDSEER Wagyu [CEENBARBISENARSS, BIHWEBIULERD, BREFIEICHENDGDT
EnhHorz.

BABEZRIRI6 (1), 19-30, 2025
F—7— K BeEEHD. BENE =MNE Wagyu, AE, PIRIEEDHT

DHE T, 5%, 2 FatmbCHEOBADEMKEY-
BRY—T Y hOHRIDNRIATNTND. —7, BENE,
AOBIHDOELWVWP Y7, 7ITUNRBREDHEBTIE, B
BORENKD—EBIAL TV ZENRATNTND.
ZDizH, BRENGHPNZEEITD2EERDEMKEY - B
SOBPEZFIENSE, BRADEBMKEE, BREZEDR
FOBRERZND CENEELREEREBO>TVD. 2T
A&, 2030 FICHITDEMKEY - RO BN
Z 5 JKBICHREL, BILERRBEDFAWTIE 3600 8
DBEZEEE Uz (BMOKES 2020a, 2024).

RENRBISESENM BRD) ZEHMeIdDD
BECEESNZRETCHD (AL 2022; 58S 2024).
BEBIIREIFM D D DEIT TR, hRfECH
BUTEBHPICA L VEE (C18:1) BED—dhAEF0ME
g (MUFA) DEIEhE< (Zembayashi 5 1995; 1
A8 EH 2011), BKRHVYEL (Smith 5 1998; AL
2021) ESNTWVD. FROBRMEICS U TRERAIM (&
POHONSBEDRE,EZ@Q L= (lida 5 2015;
Frank 5 2016; AJT 2021), BSEABEHEAY RS E DA
OB IFESMODRSPETMOES, FADFRUVE
KICERET D (Westerling & Hedrick 1979; Mandell
5 1998; Campo 5 2003; £ A E 5 2012; &7 K S
2013; AT 2021, 2024). N H5REFNEDHROFIFA

(UTF, F04R) (S EREEFEZ<DONBAICTFE
N (BES 2020), FR@BEEEFLEBINLTVD (B
MoKES 2024).

—7, BATREA—RANSUT (EMN) dPFAUD CK
), TFURBEZLDBICSVTHFOMZES|I<
Wagyu RDVEESN, NFREEEICERNGY—T v
RCEERDISY RFRCULTEEIENTVS. PTER
MNE Wagyu BEEBRNICKRBL<MBLTHED (K3
2012), &R (2022 %) T 55000 h>ZBR24AH
GbESN, TOZINDNBEHCHEEINTND (KRN
2022). xfz, MHIFRENTR, BFENRE #HATRE B
AREABDRIOENSOXRMEDI EZIEIH, Wagyu
[CIEEEOICHE—BIBTERNGL, SFIMNE Wagyu D%<
FONBEDEERTCEIMEEHDOND IRy 2022).
BRIV —T v M TIRFFNERMNE Wagyu BIC (8RN
RERFEIHISE (0 2.5~318) H'dd (BTt 2021) BHDD,
MEDABZLLEAE U RSFIERICDBRL.

MFRDESBRDHEIARDEDHICIE, REFMBESM
E Wagyu EOREDEVERESHIC LT, BENSREIC
TUTHISHNR TOE—Y 3 Y ZRHETHCENEETH
3. TITAMRE, RENBESEMNE Wagyu [CBIFD
AOYIR R BREFFMZE R L, EN 5D
ST EZBHNEUE.

EHEE  BIEE8R (e-mail . nOobana@nlbc.go.jp)
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1. #EHEY 7

2ENRBOFRT Y TILELT, BRBAMES (1 1P
[CHBIENZRENBEBF 18O JO—REFILR
FUETCTERAMBESNOAF UL, BH, BI\EES
NBMVFADZEABEFER 4 U EDTSY READIL
THdH, RRRTIEIABER I U LEOFARZEAWNZ
(Beef Marbling Standard (BMS) D& 9.1).
SME Wagyu OFRT Y TILIE, 1888ODU JO—R%
FILREH T CERRAMBESNDAFUR. AFUEHA
FZENZN 2CORBETRELE. #HEREENZNE
F% 35 8BIC, EEakcNzJ0vIRN SRR
CEINER S INERH OB RRAICIET 2 EhRIAEA Z RE
U, WIBEEDRD IO NFRBREHDADRE E Uz,
—READ, MOEMBRER, BABTHBODHTEEEERERDZS
BICHiTL, ZDMDIEBIE—30TC TrRFRE Lz
ZRLTHBDUE.

2. BT

RREMICHITDKISE, HAEFSEE Okumura
5 (2012) OERICEOTHTUEZ. KNBSER, ME
EHD=VFW2.0g % 105TCT 24 BFRENEL, H0EFE]
BOBEENSKDEZ. HEMSER, KNSEATED
HROSYITFIVI—TILZEAWVEZY v I AU —HEEIC
KD 16 FEH T TEMEHEL, EBTAELEZ. 85
YINOBBER, ZVFR04g 7 RIEE IRT 1NE)
[CRDEERRDTEE (SUMIGRAPH NC-TRINITY; F
Rty v— RVR) ZAVWCAELEZ.

MEWELRE, WEREHLS0g AR IFLVYERICAN,
70CDE% T 60 DENEVE, FKT 30 pRBERUSL, M0
BEIRDBEEERDEL U, AL, HEWEERE
BEBOIBEEBHE 1 cmx1om ICPDLELE 1218
DB ZEAL, Warner-Bratzler 874w F XY hZEE
DRIV A SOV HEERREE (model 5542; 1Y
AROVIw ), BFT)) [CRDRKERGTEZATEL,
RIMEB RORAEBZERN UZ 108D FEEEL L.

AERRERMARLIE, Sakuma © (2017) DEEWICKEDOTH
WLz, HARBIDEER, WREHDZVFAMNLE
K5 o00RIVA : X9 /=)L (21) ICXRDBEL, 0.5N
FRUDAARFY RAY /—=)VICKDAFIUELIZE,
N-N\FIVICHELEZ. BBEEFrESU—HS L (TC-
70 0.25mmx60m; I—TIH1I VR, BR) =XE
LzHR20OY KIS (B890A; 7LV -F0./0
J—, BR) ICKDBATELE BBHEE >0UVE
(C12:.0), = URFVE (C140), T URMLTVEE
(C14:1), Ry&F7HYE# (C150), /UL=ZF Vg
(C16:0), /UL= LT VEE (C16:1), RILAU VEE
(C17:0), NT9FY8 (C171), A7 UVEE
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(C18:0), #Lrveg (C18:1), U_/—)LE (C18:2),
U/ L>EE (C183), 7Z+IVEE (C20.0), T3t
VB (C20:1), 7>F RVEE (C20:14) D15mH &R
TL, ZNZNEERR (J-TIT1rIVR) DR
BRHOSEELE. &5IC, 15MODEICHITENE
HhoBEMBOISEZELE L, RBFWAEME (SFA =
C12:0+C14:0+C15:0+C16:0+C17:0+C18:0+
C20:0), —fi+e2f0RERREE (MUFA = C14:1+C16:1
+C17:1+C18:1+C20:1) & K U % i+ 82 F0 5 iH B8
(PUFA = C18:2+C18:3+C20:4) Z=8H UTz.

RRUL, WEERMEILOEHEEMRNS 105TT 4 K
HEE UizRsi A EMECR VL LT T—RBE SR U
HaEmWL, 12 T05CLERIBDRDICTOI S LFIE
UizD0 4 —9—)(RICKD EFRSE TN 1 cm B &)
LizEE=DREZAELE.

BEH7PS  BOERIOKEBEEENESEDATEL,
Sakuma 5 (2017) DOERICHED THMUEZ. W=
/BBERF, WHRERH0.4g (TBIIK, n-NFUVENR
TREIFARAUEE, PRI NUIILBRICHE U
HESRAEEION NJST (1260 infinity; 7L -
F0/0Y—) TARLE. #E7= /8, PRINSF
VEE (Asp), JILE=VE (Glu), Z7RINSFY (Asn),
LU (Ser), JIL¥=Y (GIn), eXFIY (His),
JU>> (Gly), cUFAZY (Thr), "—=5FPZZ> (B
Ala), ZILFZ> (Arg), 7= (Ala), ¥ DU (Tau),
FO>Y (Tyr), XUJ> (Vah), XFAZ>Y (Met), b
UZFrD7> (Trp), 7TZI7>ZY (Phe), 1V0O
1> (le), 81> (Leuw), YUY (Lys) ZmAIEULE.
MEEENESER, R = /BISATHOr 2
~ULBREBIIKT 10 BRIRUIEBREaR KA O
XY hJS7T (Waters 2695, BAD #—49—X, BR) T
AELE. ZBEBEYEGr / YV (IMP), 1./ VY
(Inosine) BKXUERFT>YF > (Hypoxanthine) %=
BEULE.

FARDRKEIBIEZHDDRRICBNT, EDEFESM
DORIEFPED—DThHDLEBEERBENEZ R0, kK
TERAPOEERDBENEEEEZ SN D (NI,
2021). I T, NI (2021) EBERUEBEHESTE
gHIEEL, C18:1, MUFA ICDWTEBtRERh A S =
HE UTZABRBETEEL (RREAS 2 X AsfhBERERL / 100) &
Glu, IMP [CDWCTADPD2EM D REZHTE UIZ2EE
¥ (APEHEADBE / KHSEX100) Z#&ELEUEZ.

3. HMREERERTAE

AARE, NUVYYFESICEDNCRBSN, RIZfT
BEAREIREY Y —RNEMEZER (KRES !
1-R03-01 (1) ; 2-R04-01) [CKDHEE - ABNZ.
F2, INCO/RY R MNEBRESHDICEI T 25RRER T,
BREGHDICENI D EICARLE.
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BrEFHIE 2022 F£ 10 BH'S 2023 £ 11 BDHEIEIC
12 QIR IFTERIEL, BVEKDHERTA N (RBUR
Y45 — 2005) [CEBUIZ 3~7 ADHAR/IARU X (FE
54 AN) [CRODFHBUREZ. JARUZRNENRIU—4—
DIBBDEE, HRLBMBIEIHSE0EBIEBANZERDRE
FREERVLBNEFAN (PYHRE) ZBNC, HDHE
CHOREICEAT DIlga=dz. HERGE, REFRES
NE4RZE 2CT 24 BANITTHRERL, 165TDE R
TALPBEETOCETCTNALEZ (RBAREY S —
2005). HBZDFRE=ER (23C) T 10 pRERBUSERIC
3x3x05cm ICPYDLELTA0CTHREL, /{IRUR
(C1EBGED ARERELEZ. B8, REHEBEUTIC
MITIRAF+—EDRHKDFHBT 2, ZDMDRLK
DIBEEHMETHB T 2 Uiz, Kz, 1 OOFHMHIBLIK
2EMECSMNE Wagyu ORZESHE TS 3BEUE.
NRUZREPDEHE (1 = FEBICHZLN~12 = JE
BICPDHSHL), 2 (1 = EBICBN~12 = IEB
CdD), MHROEE (1 = EBICHD~12 = FEEIC
BLY), DFEGDREE, BBoENED, BLWED, FIFA
5UVED (H<EB2BWED), AKOED, EKDE
T (1 = FERBICTN~12 = FEBICEL) BRUHRSEST
i (1 =2<RFANSNEBN~12 = FFRBICRITAN
5N3d) O10EBICDVCFHEZITo/1Z. POSHhEH
RO/ (RU R MIELIETREDFDIEICKD
EFZRAUTT Y TILE 10 @BATIEEIC, RERORS
BELUDFEHEDBRE(CDWVT(E 20 @A ZRICEHE L 7=
fEoFEVED, BLED, FIFA5ULWVED FEKICEE
ZEHUTY Y )% 5 Qiidr, BREZERITT 10 @A
BFC, PERDEDIE 20 OMEATIZEIC, REDES CHE
SHIIFRERRIHADE TDENR TsHB L. SHiblE, @5
T—RATCHBRICKDFEZTER T DIZHIRELI N CEIEL
=

4. fHEtne

RENEESMNE Wagyu [CBITDARDYIBEZMDE
BRUBREFTHHEMBO L&, Microsoft Excel (office
2019, BARYr20V 7T K, RR) ZRAL), FE08MD

Table 1

REH, Student’s-t REKZ(E Welch's-t BEZEITOTZ.
#HstY 7 Oz 7 JMP (11.0.0; SAS Institute Japan,
RKR) ZANT, BREEHIOHKRETHHEZBENEE, Z0
O BRETHIBBEZESRAEHE LIeERFEIET D/,

] 3

BERBESMNE Wagyu ICBIF DHREHDYIRLSE
DITRBERZER (CRUE. RENBLESEIMNE Wagyu &
HEUTKDSETHBIZ 20 R1Y N, HYV/I\0ES
ETHKRZ 6 RTY MZERND O (P < 0.05) DICH L,
HAERSECEHEENRE (49.8%) & HME Wagyu
(23.2%) IC2fBULEDEWVDHSNZ (P<0.05). 10
BBAEREBAMODBEEDBICREENRETERICEL
(P<0.05, MEDYEVMEEICEEVNDHDNE.

FNOYBREZOMBOMBREREHRER 2 [CRUE. K
NSE, HEIF3SE, HYYV/\(UEBSEFENZNEVIE
FZIFEDBRERRICH oz (P<0.01). NEMERIERE
BAMOMDE, KOBEBKIOESY Y/ OBSSEE8NIE
DEREEEMRICHD (P <0.01), MBHESEE(FBNED
BRIBMRICH o7z (P <0.01).

RERRDRERAEEHERY (MR EAFHAIMAER) BRURR (B
B ORREZXRIICKHULIRE C14.0, Cl16.0,
C20:0, C20:4 TRFEFEMNEELEK U TEMNE Wagyu T
PPEL (P<0.05), ME Wagyu & SFATH 3R
1Y NEESD DR (P<0.05). HEBEYIC C181,
C18:2, C20:1 OAEIFNREAHEL CIFRENBHRMNE
Wagyu KD PPPPe0EZRL (P<0.05), MUFA,
PUFA B EN D2 (P <0.05). ARBIRBIHDRRIFE
EFREHZME Wagyu &0 4CTEERK< (P<0.05),
WEORERE (BEMHR) [CHETDEWVDHDSNEZ.

WP =/ BEEORREXR S ITRUE. R/
BMS8TIE, B AlaZER< 10O 7= /B TxINE
Wagyu " RENBRIDBERICEN D2 (P<0.05).
Gln, Ala, Tau, Leu CE®OWZEDENKEL, BEES
S BHBETERMNE Wagyu 4 umol/g@h o 1=z
(P <0.05).

MBREEMEISEDRERERS ITRUE. ADPD IMP,

Comparison of moisture, ether extract, crude protein, and

physical properties between Japanese Black cattle and Australian Wagyu

traits

Japanese Black

Australian Wagyu

Moisture, %

Ether extract, %

Crude protein, %

Cooking loss, %
Warner-Bratzler shear force, N

38.7 £1.0* 58.7 £1.0
498 *+ 1.4* 232 +13
11.5 £ 0.3* 17.7 £ 0.3
14.4 £ 0.5% 225+ 05
14.3 £ 0.8* 211 £ 06

Value was presented as mean = standard error.

The analysis method was Student’s t-test.

*P < 0.05.
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Table2 Correlation coefficients among moisture, ether extract, crude protein, and

physical properties (n = 36)

traits @) 2) 3) @)
(1) Moisture

(2) Ether extract —0.9997**

(8) Crude protein 0.99** —0.99**

(4) Cooking loss 0.95** —0.95** 0.95**

(5) Warner-Bratzler shear force 0.80** —0.81** 0.82** 0.86**

**P < 0.01.

Table 3 Comparison of fatty acid composition in the intramuscular
fat and the melting point in the intermuscular fat between Japanese
Black cattle and Australian Wagyu

traits Japanese Black Australian Wagyu

Fatty acid composition, %
C12.0 0.05 = 0.002ns 0.06 + 0.0083
C14.0 2.69 + 0.09* 3.12 £ 0.07
C14:1 1.01 = 0.06ns 0.90 = 0.03
C15.0 0.33 = 0.02ns 0.37 £ 0.02
C16:.0 25.75 + 0.44* 27.47 = 0.39
C16:1 3.90 = 0.15ns 420 = 010
C17.0 0.91 = 0.05ns 1.03 = 0.03
C17:1 0.99 + 0.04ns 1.00 = 0.03
C18.0 11.40 + 0.36ns 11.89 £ 0.22
C18:1 49.81 £ 0.53* 4739 £ 0.54
c18:2 2.40 £ 0.09* 1.79 + 0.08
C18:3 0.13 = 0.01ns 0.15 = 0.01
C20:.0 0.07 = 0.002* 0.08 + 0.002
C20:1 0.47 £ 0.03* 0.38 + 0.01
C20:4 0.09 + 0.003* 0.16 = 0.006
SFA 4121 £ 0.64* 44.02 £ 0.59
MUFA 56.18 + 0.62* 53.88 + 0.62
PUFA 261 £ 0.10* 210 = 0.09

Melting Point, C 22.03 = 0.65* 26.57 = 0.90

Value was presented as mean = standard error.

The analysis method was Student's t-test or Welch's t-test.

NS, not significant; *P < 0.05.

Abbreviations: SFA, saturated fatty acids; MUFA, monounsaturated
fatty acids; PUFA, polyunsaturated fatty acids.

Inosine, Hypoxanthine [FWWFNEREFNEE LB LT
SMNE Wagyu TERICE< (P <0.05), IMP Tl& 4 15,
Inosine Tl& 2 fBI2ESINE Wagyu hieh o/z.

HIESEC I S/ BSESIOKEBEENESS
E DB/ ER 6 ([CULiz. MHiEIFSERREs =/
BOROMEELEMBZNZNOZIEEPERERZFR
BOBEERKICHoZ (P <0.05).

C181, MUFA OfsihBgEH =R 1 (C, Glu, IMP ®
SHRBHZEN 2 (CRUz. BBIEREICERRISD C18:1 15
#E MUFA 188G, BENBHRIMNE Wagyu KD 218
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oz (P<0.05). —7, KOPOREICEKT
3 GluBEHEREFENETHIULENOZ (P<0.05) B,
IMP ¥ ¥ & M E Wagyu h' 28 L L@ D o 12
(P <0.05).

BREFHDDRBRZR 3 ([CRULZ. DREDBRS SR
DR (CIFDEICHERREVNGZRL, OBRERMICHL
THEICHEREREVNHSNZ (P <0.05). PHEHT,
LD K URHERDES FREFNBOSME Wagyu &
ERUTERICES (P<0.05), @EIC2/R1Y E
DEVDHSNZ. VFRICHEBCSN B2 ENED,
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Table 4 Comparison of the content of free amino acids between
Japanese Black cattle and Australian Wagyu

traits Japanese Black  Australian Wagyu
Free amino acids, umol/g
Asp 0.06 = 0.004* 0.10 = 0.01
Glu 0.84 + 0.04* 1.05 = 0.04
Asn 0.31 £ 0.01* 0.38 = 0.01
Ser 0.79 + 0.04* 1.03 = 0.05
GIn 195 £ 0.11* 291 +0.10
His 0.28 = 0.01* 0.35 = 0.01
Gly 1.03 + 0.04* 1.31 £ 0.07
Thr 0.51 + 0.02* 0.64 = 0.03
BAla 0.17 £ 0.01ns 0.19 = 0.01
Arg 0.56 + 0.03* 0.66 + 0.03
Ala 3.18 £ 0.13* 3.95 +£0.12
Tau 1.04 + 0.08* 1.42 £ 0.09
Tyr 0.47 £ 0.02* 0.60 = 0.02
Val 0.57 = 0.02* 0.71 +£0.02
Met 0.42 + 0.02* 0.59 = 0.02
Trp 0.15 +£ 0.01* 0.19 = 0.003
Phe 0.55 + 0.02* 0.73 = 0.02
lle 0.52 + 0.02* 0.73 = 0.03
Leu 1.04 + 0.05* 1.39 = 0.06
Lys 0.69 + 0.03* 0.86 = 0.05
Total 1513 = 0.61* 19.78 = 0.55

Value was presented as mean =+ standard error.

The analysis method was Student’s t-test or Welch's t-test.

NS, not significant; *P < 0.05.

Abbreviations: Asp, aspartic acid; Glu, glutamic acid; Asn, asparagine;
Ser, serine; Gin, glutamine; His, histidine; Gly, glycine; Thr, threonine;
BAla, B-alanine; Arg, arginine; Ala, alanine; Tau, taurine; Tyr, tyrosine;
Val, valine; Met, methionine; Trp, tryptophan; Phe, phenylalanine; lle,
isoleucine; Leu, leucine; Lys, lysine.

Table 5 Comparison of the content of the ATP degradation products between
Japanese Black cattle and Australian Wagyu

traits Japanese Black  Australian Wagyu
ATP degradation products, umol/g
IMP 0.19 = 0.03* 0.77 = 0.09
Inosine 0.53 + 0.05* 1.06 = 0.03
Hypoxanthine 2.30 = 0.06* 2.83 £ 0.06
Total 3.02 = 0.12* 466 + 012

Value was presented as mean =+ standard error.

The analysis method was Student’s t-test or Welch's t-test.
*P < 0.05.

Abbreviations: IMP, 5’-inosinic acid.

BOEDBKIONHAS LWVWEDERENET 1.8~2.8 (P <0.05).

Ry bghofiz (P<0.05). —73, REROEDEFSEM HEMS 8 BREHIIRE DIBREFRHER 7 [TRUTZ.
EE Wagyu T12 R1Y h@nofz (P<0.05). fEsT HIERSERPDEHE, ZiHHBRURMRORES &3
DIFBENEDSMNE Wagyu KD 1.5 K1Y ~ahorkz WIED#BRIEMRICH o7z (P <0.01). HEEMSEEEK
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Table 6 Correlation coefficients between ether
extract and water-soluble taste components (n = 36)

traits Ether extract
Free amino acids
Asp —0.71**
Glu —0.57**
Asn —0.59**
Ser —0.56**
GIn —0.78**
His —0.71**
Gly —0.52**
Thr —0.52**
BAla —0.46**
Arg —0.40*
Ala —0.69**
Tau —0.62**
Tyr —0.65**
Val —0.67**
Met —0.82**
Trp —0.75**
Phe —0.75**
lle —0.72**
Leu —-0.68**
Lys —0.44**
Total —0.77**
ATP degradation products
IMP —-0.81**
Inosine —0.89**
Hypoxanthine —0.79**
Total —0.93**

*P < 0.05, **P <0.01.
Abbreviations of water-soluble taste components
are shown in Table 4 and Table 5.

35
30 — %
ok
25
()
ij 20 B Japanese
- Black
L 15 4
kS O Australian
10 1 Wagyu
5 "
0 " - .
C18:1 index MUFA index
Figure 1 Comparison of the fatty acid index'

between Japanese Black cattle and Australian
Wagyu.

Value was presented as mean =+ standard error.
The analysis method was Student’s t-test.

*P < 0.05.

'Fatty acid index = ether extract (%) x Fatty acid
composition (%) / 100 (Irie, 2021).

Abbreviations: MUFA, monounsaturated fatty acids.
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2.5 4 *
2.0 A
.
3 *
_‘§ 1.9 = B Japanese
x Black
510 .
< O Australian
Wagyu
0‘5 .
0.0 T T |
Glu index IMP index

Figure 2 Comparison of the taste index' between
Japanese Black cattle and Australian \Wagyu.

Value was presented as mean * standard error.
The analysis method was Student’s t-test or Welch's
t-test.

*P < 0.05.

'Taste index = the contents of taste components /
moisture X 100 (Irie 2021).

Abbreviations: Glu, glutamic acid; IMP, 5’-inosinic
acid.

Tenderness™
* 12
Overall 11 i *
= 10 Juiciness
acceptability 9

Flavor™ Fibrous™®
intensity texture
Meaty™ Umami s
aroma intensity
* *
Wagyu beef Fatty

aroma aroma

Sweet *
aroma

=8 Japanese Black =@=Australian Wagyu

Figure 3 Comparison of the sensory evaluation
properties between Japanese Black cattle and
Australian Wagyu.

Value was presented as mean.

The analysis method was Student’s t-test or Welch's
t-test.

NS, not significant, *P < 0.05.

DIEETRE, BE2EWVED, BLED, HFARSLLED
EPPBNEZFENEDIEEZRT (P <0.01) —73,
SEEDBRESBRUARRDED & DBBEERICH DO
(P<0.05). #8fEISEEHEEFHBICIFRNIEDIBEIN
stz (P<0.01).
EIEIEHCRE D EVED, HLEDBLUHNFRSL
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WEDCOBBEBREXRSICRURE. C181HEHLE
MUFA 88 (EBE 2 EVED B LUNFRSLLED &5&
WIEDBBIRARICHD (P <0.01), BLWED EE PR
WIED#BRERIRICH o7z (P < 0.01).

512, BReGHDICHIFDMETHBICHEERIFTIBHE
HOIRBZR/NDZHEQROMZTOEBR (R9),
BEFHBICH L THFAS LLED EPDHSHE, RKO
BSHERSN, 0866V EVNESEERLE
(P <0.001).

Table 7 Correlation coefficients between
ether extract and sensory evaluation
properties (n = 36)

traits Ether extract
Tenderness 0.82**
Juiciness 0.89**
Fibrous texture 0.84**
Umami intensity —0.37*
Fatty aroma 0.92**
Sweet aroma 0.69**
Wagyu beef aroma 0.85**
Meaty aroma —0.72**
Flavor intensity 0.04
Overall acceptability 0.74**

*P <0.05, **P < 0.01.

Table 8 Correlation coefficients between fatty acid
index and sensory evaluation properties (n = 36)

traits C18:1 index MUFA index
Fatty aroma 0.91** 0.91**
Sweet aroma 0.69** 0.69**
Wagyu beef aroma 0.84** 0.84**
**p < 0.01.

Abbreviations of fatty acid index are shown in
Figure 1.

Z i

1. BEMIE & FME Wagyu (5511 5 IO WIRL245H
D L&

BEEESMNE Wagyu DMRERICHITDEHAMEE
B8 RESERD, 2BULEDBRE25 RV D
BEWOHDHDNTZ (49.8% vs 23.2%). AARICBIFD=
MNE Wagyu OFFARREISEIFINETDHRS (Zhang
5 2015; Connolly 5 2019, 2020) EBBDBREIZRE
THofz. —A, EMNE Wagyu DFRAEIFSEEFERE
MRREHEBEUTEWKETEG 22D, RIVE 14.2%,
BRKIE 33.7% EBKE 20 /R4 > bDBHEEHNEIREN
Z. ENDSEEEIND Wagyu &, ZDEEAEDTY
HABBREODRNABERREINLERMBCHD (K3
2012), ZDOFEBZERBRUEZDTHSD. RMNOSEFHIE
Tl&F, fERBNFOREINEN0% ZBRDFRE5
Wagyu & UTCEEROgETHD, 270RTL v K Wagyu
F1, F2, F3 (FOFEEIEHZNZMN 50% Bl L, 75%
Bk, 87% L. gibHB5, Wagyu F1 EBADF S
PYHBABREDARBFNZESNIZDY, Wagyu F2 (&
Wagyu F1 [CR04EREULIZD Y THD) PE1 7Ty
K Wagyu F4 (F04=BEIEH 93% k), 275y
R Wagyu (F043BEEISH 100%) R EHR4A 7 Wagyu
MEETD (RiR 2022). 2Dz, SME Wagyu D
FARAREM S EICEFRERBUHED DB OZEDEEZ SN
3.

—RICBAGNRTDE, YV OBORESRBEICK
DIERD, BRICARTIIRET 22O HEDETCD
BH5. UHU, BERRSTHEN 2LWVAATIFIEMC KD KD
BERIFE< (Kim & Lee 2003; Frank 5 2016), H0#k
BOBAMAHBBE<ES (Frank 5 2016). F/z, £
FERBEADIDICIEHN L L, BIRORKRDEVS
ATIF, MEARICRRSNZENDEANTESSITBIFET
CETETHICEEZRIFT (AT 2021). KARICS
WCEHmARNBIIECMNABERE (r = —0.95
P <0.01) d™EAMAM (r = —081, P<0.01) ([CF

Table 9 Multiple regression analysis for the evaluation of the effects of
sensory evaluation traits on the overall acceptability (R = 0.866, P < 0.001)

Variable r' p-value B2 Partial R*?
Intercept — 0.545 — —
Wagyu beef aroma 0.911 0.0001 0.544 0.495
Tenderness 0.836 0.004 0.369 0.309
Flavor intensity 0.390 0.011 0.189 0.074

'r, a single correlation between the dependent variable and each

explanatory variable.

23, the standardized partial regression coefficient of multiple regression

analysis.
°R?, Coefficient of determination.
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WensahaonmERGRINAH#5N (XR2), Frank
(2016) DIERE—HUL Tz, LENDT, NEELRER
PEATHIBTHONTZRENEERMNE Wagyu DE
(&, BARREBHESEDEVNIASTIFELTVDEDEE
5Nz

RERBEHARL(E, SFE\OMRI, CBHES, BHF, (558
BREFRLBEROEEERTD (=15 1988; May 5
1993; Zembayashi 5 1995; H# £ 5 2002; Chung 5
2006; Okumura 5 2012). E2FEFFEEMhDREE LR
U CRERAP D C18:1 ™ MUFA H'& < (Zembayashi ©
1995; EARE &AM 2011), ENOHEICKLEL T
DFKROMEL (Smith 5 1998; AJT 2021). ZDIE[IE
Wagyu CKEE) CHEBRUEZEBEERAKTCHD
(Sturdivant 5 1992). Ueda 5 (2022) &&/z, £F
T RINE Wagyu ORREAHHANERICSITS MU
JUtU RpFREELRL, RENETEHI DO C18:1
[CKDEAME, 1 DD C16:1 & 2DD C18:1 [CKRDIBA
£, EENRETCI8I e oseE®/RSLTWVD.
AIFERD C18:1 o MUFA SEDHRR(F ERDIRSE & —
HLTWD.

RENBEINKTHAFAEDEREZERSDZHICHE
fpMlcCERZBEVLCBRBURNGEN (A 2015; &
toKE®E 2020b), iFE, BNHIFSNZHATIE BMS
DFHEN 8.0 ZBR TS (REURBTZYSY— 2023).
BERISIHIHMIE, HEREY =/ BREDEHRM D ORERN
NCTHBDYYVI\OBORIZEBE, BHEEPREZNER
HORBEBRDIENDD. 2Dz, RENEDETY
WRTIEFOEFEMENERR N TND (BMKER
2020b; AT 2021). RERRBDsHiESES UTIE, AERRER
HEPRR, BIfTE, IORMECHELBTHDEND DN
(AT 2002), BEfSEEMAMNDBEENICL<BLSNTVS.
BATIFAMIED/SEIEN CHEREREM ZIFIFIEN DI
RICAIE ORI ELT RN N D 7 17\ EEDBF 1,
LL<EODNBDRDICHEDZ (AT 2015; Piao © 2018;
Obana © 2023) ZEHSEMEDURIAEERL
TWD. 2ENFEENHERTARZERWVZIEMEBICKD
ANEFHhD RSN, RENRBOERURICHOWVTIERE
DBBMNRNEKRSNBDHIZZENSEEANICHITDIEHE
DREALFEHICEEROTHD, SBRBLDERNHFSN
3.

S DOMREY = /BRIE, CBROIAMBEBDICIENL
(Nishimura 5 1988; Shimada 5 1992; Koutsidis 5
2008; lida © 2016), ATP ICE8:E T D IMP (X 2a%HAR
DPITFEDT D (Koutsidis B 2008; lida 5 2016). AHf
RICODTDFROARBHSIEENRFAN, RMNE
Wagyu B&H 35 BE LD, BENRECSEME Wagyu
EDRICHONTZERE Y =/ BB ROMBEELEYEDAD
BEICIFEEEVDHONEZ. BERE P = BB EDKS
2R (FEIARESEN BN T B ICONTRAU
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(Ueda 5 2007), BAAARASIZSEDZ WA TIEZAMHEA
BPDER 7= /BOBNEENES<ED (BE5
2008). AMRERICBNWTCHHRRBMSEE INSDKE
H2EMD C[FVFNEPIZENSERNBDIEREREMRIC
bolzZEDD (r = —0.40~-0.89, P < 0.05) (k86),
BENBICHBFDINSOHEDDIRS (FHHARERSED
BEEZNUCHDKDBEDHINDIAESSFELTVDE
DEZBZBND.

C18:1 &M MUFA FRODFHEUVRKEREFRT D
ZEF INFTRBLOMAERTEBENTLD
(Westerling & Hedrick 1979; Mandell 5 1998; £ &
A5 2012; #K5 2013; O'Quinn 5 2016; AT 2021,
2024; Dinh 5 2021). $I(CFFRICHEOGHEH B X
WED F043E) [C&, BBIERICEBRISDESNDSO H
VEOBEBSNRBEINTWVD (MBS 2004; Dinh 5
2021: Ueda 5 2021a, 2021b; AJT 2024). B8EEDK
BNz EOHDPHEEBIIAK, Hik, BRTHDHN, U/ (—
TONER EDHIKDERIC KO EEBEASEHES (C 72 D & 20k 1%
HECS (Yasumatsu 5 2018; AJT 2021, 2024). &
B2, URFITF—TCICKDERNBEEONEAFIRIC K
DR ERBENLTCZILTER, T hY, 7LD,
IRAFI, 22 bYBERDRKICERRLDEFRML
EYHERENSD (Dinh S 2021; Shahidi & Hossain
2022; A1 2024). Shikano 5 (2024) (&, 1 X—
Y OBENIEICKD RENRBORREMHA (CHITDilE
B C181 &30 by OBREDIRILICHIIL, FHARAE
BnDiERE C18:1 R E DB REIFORERBE NN S 0 b Y DE
BEBRBDIEAETEBLUTVND. CDZEHSE, FEiHBER
DRGKDFIRC(XPHEIEBE D S DISIHBEEDBRE N E R (C7R
DEEZBND.

WEBEASANBR (FZAR AR PICIBI0 L, ZDIBIEIFEHAR
EIHZENZLVFRIFELNEESND (Zhao 5 2022).
ZD7z8, FEMRBEERENBIZEDFN TH > CTHEHAA
EISEN LN, SN2 BB EDL <R
D, BHBRORAEABD ELEITDEEZSND (AT
2021). AMRTIFRENEEMNE Wagyu [CBIF D
C18:1 ¥ MUFA HAEDEWNIE 2 R+ MEETH o2
M (P<005), BIFBEERMRT D CI&TIBHP
MUFA 183 (AJT 2021) FRFEFEN 2 BULEEH D
= (P<0.05). INBDZEHSRENBFATIEEL
BEDBEVEDICRRT 250 hVEEREDERELEYN
B AEMSNZOREENSL.

KETCEZ2HEMDBENKESEICRIHZESZ 520 (A
I 2021, 2024), EGMHBECIFBRZ2HEMDDEE
NEEERD. TIT, DRGKZEZIZETHHND Glu
P IMP [CDWVT, KOPEKRMDDREDEIRERDE
BRIEH (AT 2021) ZEtBULIZECS, GluBHIGEE
RETe<, IMPIBHEEMNE Wagyu TEH<BZDOE.
D ERFEENBFRDKDPICIEFEREDZHEM DD



BENEE Wagyu DABELR

FEIDUgEMEN BV EZEREBELTWVD. Glu & IMP
DEBENHBFEITDCETOXERIFHBENICRLSED
(Yamaguchi 5 1971). 34D %5, Glu & IMP OHEF
THEREBEGFEULVETID (WO 1993). LENDT,
EENRFANESINE Wagyu BICH (T2 Gluis &
IMP 8D ZNZNOBEINENZNOBEESHBICH T
DOFHEDBS [CRHEERFELUTCVDTEEN DD EER
5Nz

2. BEE & FME Wagyu IS5 (T 2 ADEREFFED SR
BENBEFME Wagyu DRICHITDBREFFIEICIFKR
TREVDHBN, BENRGFHEMNE Wagyu EHEULT
POOSHSPLTHREDRENEL, Bo2EVWED, H
WED, IFRSULWLWEDBREDRGENENDZ. FHICR
FENBFADPOOSHNSPET, FFRSUWLEDEN
FNHXLLDOHBNBADBENRFAZHFOIEHRC LT
FHASVEBERMETHD (BTED 2020), EME
Wagyu BEDEEICHNTHERZND G DI

BLZM D BRI DBIFRTIE, BRAMEIRSEC
EIREN PO P T EZESD, EIIC8ERNDEL
DEDMESENED, BLEDZEZSHD (EAES
2012; lida © 2015; Frank 5 2016; Legako 5 2016
AT 2021, 2024). xRz, RKROEBEWVEEREOREATSE
ZICBIFEUTC, 2tMEDEZS I EHICEBSHERNE
ZRETD (NI 2021, 2024). KARICBEWVWTHEIN
SOBREHBIES CHARANEISEFWV TN 1EREIRES
fRICHD (r = 069~092, P<0.01) (X7), BIHRD
BRE—HUE. LENDT, EENEESMNE Wagyu
([CBITFDEHARBEIEZSEDASTTEND, TNODERZKD
REDENCASBEEERIFILZEDEEZ BN

EHICE2EVWED, HWLWED, FIFRS5ULWLWEDD®R
=& C18:1 BB KU MUFA B8 (Fs& WL BRI
s (r = 0.69~091, P<0.01) ((k8), £FA
BICHBFDINSDBREESMHEDRE (& C181 BH P
MUFA BBOEETEDRS—HULTWZ. DO ERFE
ENBFAICSNTC:ERE C18:1, C18:2 & DizEEAEAR
BAL<EMSN, INSHE<LEEIFEVEDICREFRIT D
S0 M VEABEDERMHLEYICERBR T DaEMNENS
CEEMIFTVD. BENBFAICEHNBE BEEN
FEODERICIFESVEERM Bt EMESL, 80CT
DN T TERICERTDESNTWLS (Matsuishi
5 2001). AMRTE165TONEARE T TH oD,
BREFHEIC(E 70TICIASNIZFARDAT ZAN TS
28, H<BE2IBVWEDHARMLPI N dIZBDEB/HN
3.

Glu B EDKBHEDEFRN D S EISEANNERSEDIE
NICHE>TEA I DN (Ueda 5 2007), —EREXT
EhARBERZ EDIBIF DRk ZRDH D (lida 5 2015).
CDORDICHARICKE EIEMMNREE T DFRDIHEIC
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&, 2L SEDEIND NS UHE2HREDES (CHEA)
I2DIFTEBVN. Kz, KES\OEADBORHICFE
KD DERERDHEDRENEE CHDEEZSND
(NI 2021). Z2C°C, AMRTIFREDIEREGD Glu
88 OKDPD GluBE) (AT 2021) BEZESRUE
ET3, GusHERENRECERICEL (P<0.09),
MPIE#HIEFERMEWagyw CTHERICE<AE DO
(P<0.05). MxT, HAREBHSEDLVWEENESF
N TN, NABRETREIFBINSEBRHL, BB
C181 BENRBDHEKTHD [BBIHK] Z2L, =5IC
ZTNOBRERSRNBL (E D KRR BRIF T2 (Running S
2015; Yasumatsu 5 2018; AT 2021, 2024; Zhao 5
2022). Lo T, APDKBMEZHEMDSEIFTINE
Wagyu BTHBDEN>Z2E00, RENBFATIE
GluBEDEENSL, BIRkEHD, DEEEATIEM
BICB/EBEDMIDBNO OIZEDEEZR BN

AMEDOEQRBOMTOBROD, FHEFHEICH L T4
ASULVEDHRBEVESEXZRLU (R* = 0495,
P <0.001), PHOOSHLTEPIREDSTSEZEZRLUEZ (R
=0.309, P<0.001). PhOoHE, Dt REKEWD
FTNHFRDBURERET DEBRER ChHD. B (R
) COBRICBNT, HARBEHSENMEVFATIE
POHEONSHRDEEZERD (Lepper-Blilie 5 2016),
PHOSNEHTDICHESNZFRTRERGEDNER B D
EDHSE (Killinger 5 2004; Hunt 5 2014; O’Quinn
5 2018) ©db2d. AMARTHWVEZFADERBHIF 35
BEFRBEOHEICTHRBBETHD, BENEESMN
B Wagyu [FEEFRRMENZ N EH 5 (Motoyama 5
2016; Flank © 2016), #EFHHICH T DRAKDESH
BHOEEDEEZSND. UEH>T, 2ERBFAIC
DI dHETHDOBICE, HFASULLEDDRS &P
DONEHKELEFELEZBDEBOND. BB, it
(FEHBEEHE U OERS NGO o121, ZEHIRIEDRIR
DORBEINBLOEEDEBHN, HMEFHDEDRITE
WBESEfRD RSNz &hS (r = 0.83, P <0.01),
D RERETHMICEEZREIERLERNTH S
2.

S LT, RENBESME Wagyu EHE U THA
RIS ENIEE(CE L, ZOEWVFRENREICST D0
BIBRE P AMHEDERS G EDYIBIMEICEREL
Wz, &Rz, MEOEHEEMNICEBETDENDHSN
7z, FERS UL<FEUWVWERGDRIEMIE-ZZ S5NT
W23 C18:1 188 » MUFA B CERRENEHAREL L
@ofz. E5IC, ERP S/ BREDIBESHMDDE
< [FEHARBIEZENEVEINE Wagyu TZWH, Glu
BE—HD2HADTBEDEBHEEENE TS, OZ.
NOYBILZHBREDEWND, SMNE Wagyu RE L
UCREENBFATOPOSNL, SthdhD, fEoEN
FD, HOWED, FASUWLWEDREDRBKH BN &
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[CAE<LBIRULTVDDTHED.
HNEADEFEFEEOHFGCIDBTREDESN (B
£5 2020), SMNE Wagyu CORERMHDENEEHD
WREDEIFHEPEIEICH U THRNICTOE—Y3 Y
LW ZENTFROBEBIERICHNTERERDTH
25, \EIC, SME Wagyu [CBWVWTHIBIFMIZITT
BBIROBEEEBESN, BIHEDETINRIMEST SN
TWD (Rin 2022). BERRDEICBWNTHHRME Wagyu
EDEEREREER D20, BEIRICHITDEHED
WRZIRS BD2MENDHDIZED.
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The aim of this study is to clarify the difference in meat quality between Japanese Black cattle (JB)
and Australian Wagyu (AUS). Using the M. longissimus thoracis and intermuscular fat from 18 JB and
18 AUS, a physico-chemical analysis and analytical sensory evaluation were performed. The
intramuscular fat content was 49.8% for JB and 23.2% for AUS (P < 0.05). Cooking loss, shear force
value, and the contents of many free amino acids and the ATP degradation products of JB were lower
than those of AUS. In the intramuscular fat, JB had slightly higher contents of oleic and
monounsaturated fatty acids than AUS. In the intermuscular fat, the fat melting point of JB was lower
by 4° C than that of AUS. The fatty acid indexes of oleic acid and monounsaturated fatty acid (each
fatty acid % X ether extract / 100) were more than twofold higher for JB than for AUS. With regard to
the water-soluble taste index (taste content / moisture x 100), the glutamic acid index was higher in JB
than in AUS, although the index of the 5’-inosinic acid was lower in JB than in AUS. In the sensory
evaluation, it was observed that JB was more tender and juicier and had a stronger fatty aroma, sweet
aroma, and Wagyu beef aroma (sweet and fatty aroma), and higher overall acceptability compared with
AUS. These results indicate that JB had a significantly high intramuscular fat content, slightly different
fat quality, and different sensory evaluation properties compared with AUS.
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