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B1E iR

INECTEEMEOLBIIEMAZHO ELZEMSED L A2EMAL THED L
NCTEl., 207, BEHIZENRZHEO &R S hirEEER Rk, B
EMEOHANIEN & &IZWMML CE7 RIS 2009). LirL, ZORE,
—HOREMBIZIBNT, WMEEHOBEEZEITS0%E2EBLL5L51C20, H
BENHFOLRWEEIXNT L LR 2> TE7 (Motoyama & 2016).

L DT, T, HEEORBESNSEOREZLY, Eo&EET TITR<,
Bl B2 LETIEBOMEBER SN LR TE. LA VB

BIFTAOMEICHELZ KT, —MARfafmiEliEoR G Em< kD & B
T THW2EBY | OFFERAEm R ERHREINTWD (EAHM S
2012). L7=28- T, faffgiifg o & A& 28K <, Raaffig i o & 8@ u A
I, BEREM CORMNELS R ENMLNATWD (Westerling & Hedrick
1979). 7=, AL A VERIZME O LDL 2L 270 — LV iREZKTFSE5 2
& (Mattson & Grundy1985), B XY / — VO RMEKRTH DL HEY / — /L ig
ELT s, BRG], B X OMENENI DR (A B 2015) & v o 7B RE
FOoZ &N, ThEnWEsnTnd. —F, n3 502l afnig i o El
BRENFRATIE, A7 7 —N"—DRAEDO—RLRDLT LT FERPL A
T D ENHMESNTWS (Elmore © 1999). LLEDZ &b, T4, BE
A OME % fMid 27200 2B & LT, FRITEMAARICER M EF
HE IR TEL.

FrA VR EO— iR fAFIR i OB AN E AT NIEREED &
< (Indurain & 2006), FE7ZAEAFENEEDOEIG 13 E < 72D &R AIEN O A
PR #R S L 725729 (Leat 1975 ; /MR & EF] 2011), FHAWIEN & &35
WP IE BT A MK < 72 5 (Ueda B 2007). —J5, fafufig iie o B4 28 @
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FERG XAt fE B OB A D@V S OIS ® L TRl m <, Bk Lz igihix
RO L THS 2D 2 ERHREINTVD (Wood H 2004). L7
ST, HANBUEENEGWRETH 2 BB TIX, AN ORI B
ITFHROT 7 AF v —BLOHAREOGHRICEEL LTI AIRENREZ S
nn. LoL, BBHESBRENEFNOT 7 2AF ¥ —B L ORAICLIET
FEBIZONWTIE, RECAAZRRHZ .

—77, FHROEBMHEKRO ST, —RICHT A7~ 7T 7 4 —1EITED
o TWa R, HHZ2ESLETTIERLS, HASFRO 2856 ST
LESD, MBBBIIENTON 21T Z L3 L. £ 2 T, il
DIEME R 22 53T STk D — D2 & LT, IRy IR K 2 HR IR REL AR o M 7E |12
DUV TOBGER T AL T E 72 (Sierra H 2008 ; KA H 2009 ; Piao H 2018). &
AN, RN HEZANDTODOWRERITEBETHY, BANEL TR
WZ ENRRHEE RS TWVD.

il 55 D W TE #8032l 72 JERE I ATk D — o & LT, BRMFEME O BIE 2 2%
Foh s (E 2003). &AL, oL RIS, BEBESOAEERL EOA A
VHBEBMOEBEBMEB LOECIEER EOIFERELZ L. I, BRITME
WEEZA L THBY, M IZEKICHEBEMES & W R E N E b,
ZO—H TN OMEITEME L ELEETH D, Fio, MIHEMILH#
MESCHE NG M 72 EHRFE D B 72 D HIMIZ 0fb L T D72, BRI AL —722 %
ThHDH (EH2011). ZNOOHEEICHKL CTRRNIZRAOBXREL R L,
ZORMEDRIEIC & D2 BHNOMEFMIZ SOV T ORI ITHO TN D

BHRNOBRMNFHEOWEHFIED —2L LTA Vv E—F U AMERHDH. A v
B AL IRREKICB T D2 EROTNIC S 2 RTYWHRETHD. A
E— & v ZJEOHMIE, FICBEREFEOSTTRELLLDOTHDIN, KT
THRERBAEMB L OKEDOIEMBEFRELE L THHERIED AL TND
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(Kitamura & 2000 ; JEE 5 2000a ; A0 & 20000 ; T8 & 2006). 7 (2B T
b, AV E—F U AMEICLDERICBT DEMZHEOHTE (Bxd 2014 ; 6
JC 5 2016), FEARER OHEE (Velazco © 1999), B X A ORI & BHE (8
B &Rt 2014 5 KD 2016) A2 BB E LN TORTE . —7,
Marchello & (1999) %, JRiG&EE A L E— X v 2 L OEKRICOOTHR, K
VR E MR L ORI TIIRHENRR L L2HE L TWD. 6 IXEDORRKN
REIFIREMIREI S DEWVIZH DD TIEHRWNEZLELTEBY, A E—H X
HE IR OISR OHE BRI TX 5 REMENREZEZDND.
ZZTARMETIE, H2EICBWTREBMMEFWNIZE T DEBMHAKE T 2
AF ¥ —BLOPAGBLOEKRIZONT, BIOEIFEIZBN TSy E—F X

MBI L DHFEHADOIEMEBHEDOHEEIZSOWT, TRENMmiTEITo 7.



Fr2E BREMEFACKITIBEMBHEKET 7 A F ¥y —BLUORWA L OREK

w#

]

INFETCEEMEOLBIZIEVRHEOEZEINS G L2EMLTED L
NCTEl, 207, BEWIZENRZHEO&ER S hirEFR Rk, B
EMEOMHAWIEN & &ITHEML TEZ (EHD 2009). LarL, TORRE,
—HOREMBIIBNT, WMEREHOBEHEZEITZS0%EZEBR5L51CR0, M
BENHFOLRWBEEIXNT L LR 2> TE7 (Motoyama & 2016).

BHRNORREMHERT HRFL LT, SETRHETEL2HEEL L TR, &,
BLOR, FLRICAN TR TELO2EFEL LT, &Y, 77 A2AF ¥ —,
BIOREXRETOND. 22T, BRICBT LT 7 AT v— L%, BIOM
N EOWTHATLRFICE L bS8, BIOEE ODHED LML TR
SN\ NSRZHERENRMOLN TS (BAfH 5 2015). 7=, Sanders b
(1997) 1%, AAROHEHIFEER, LA NI VEE, BLXONEEZTD 69.4%I1%
FRERRTIBEORLEERED & L CHRAEZEXT L 2WELTH
5.

FrA VR EO— iR aFIR i OB AN E AT NIENEED &
< (Indurain & 2006), 7= REFIIEIEEOEIE R &< 72D & FHRNARN Ol
PR 22 D72 UK EER] 2011), P PAEIGE & 0% @ W i P 5T I8 70 fiff 23
K< 7% (Ueda 5 2007). & B2, —fiARfaMIENEOE G A& LD L HRE
FMico THW2BY ) OFMEAE R ERFESLTND (EAMD
2012). L7228 T, AR O BIE 23 @ WA RITE GE Al € o Al 23 & <
DT ENMBNTWD (Westerling & Hedrick 1979). % Z TiUr4E, HERfE
FHOMEEZTMMT 27200 EHE & LT, BHBMEKICERENEE D X
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Il o T&E . —J7, faFMIENIEE OFIG 25 @R XA B fn g Vi o FI4 23
WS O L TRt s 2y m <, B LB ISR o BRI ki L TE < 722
D2 ERHAEIN TS (Wood B 2004). L7z - T, SR G &N &N
il Th 5 BEMETIE, HIRNENOIEHEBHRITITFROT 7 2F v —FB &
O REEOaICEEZ LT TARERB LoD, L 2A0, BEmfES
PICB T 2R OIEREK E 77 AF v — o E82 4 THE (RKMHE,
BRAEME, FHEME, BRIV AMAE) BLOREE (L*E, a*fH, 3 X0 b*fHE)
EDRARIZ OV TIEH LTSI TV 2R,

Z ZTAMETIE, A—OFHETIET 21T o 2 BREMHELF 4 O Mk & 512

DOWT BN E T 7 A F ¥y —B X UOHA L ORBRKRICO VW THRFNZI1T- 2.



MEtE X O F ik

1. fERFB I CHRGA

H AR EE AN v ¥ —E MR REIRE (FARR SO0 51) T
B EI, 2016 25 2017 FICHIfT SN BEBRMFEREL 2590 (L% 18 94,
M7 5H) AW, INLOIEFHIFITRTCE—OEFTHFXCTREE SN, F
¥528.940.2 » Hin (£%:28.5x0.1, Hf:29.8+0.7) TEEINEZ. TTO
EEAIIR -0 RWLEE TRESE%, MOoRICMLIL, BHE%k21 HHETIC
THHE L, MR (M. longissimus thoracis) % BRE L THHricfik L7z,

2. TV AF ¥ —DHE

SEEORMKER»D, TNENHN100g OAT—F VT zHRL, F
ARy ZIZANT 8OCIZHE LT+ — & — "X|TREL, FOREN
5CIRDETHIWZIToTe. TDHR, 77 vy a7 A4 ZAPITTKHR 60 57O
WHEAITV, UBONBAEZEILESEE, BHK, 27—V 7TLrORY v
HR—=N—FFNVTRELTHBLZMEL, GRIMTOEE L DENL LD
BETHL 7 vFxF 7 uR RO, ok, 7 yFx 7w X131 855 OB
TET, 4BOT—F Lo,

7 ox o a RAEBRDO AT =% TN EHRMEOEEA 10X8 mm T
nARHME & SEATOE GIRZER L, B ERMERIES (TPU-2C @ [UE, H) %
Ry, [HEERIE (2013) OFEICEY, 77 AF =707 7 ANV EAT
o, BB, TT7T =T XDMED G AIEFHARMEICK L TERBEIZRD XD
L. BoinlBnb iR E, BEME, &M%, BIOH LM EZK
Wi,

3. HEOHIE
FEE DM KRR, T LI FHIBRAMED K 25 30X30 mm THE S 15mm D
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AT =%Yoo T NE 2T O ML, WEOWMER TdH D MR HEE A 22 &
(BB35) 12t D K 512 4°CT 60 B OIFM 21T\, 2 el E (CM-2500d ;
KONICAMINOLTA, # i) Z MW T, LYE, a'ffi, 3L b EzHE L7-.
4. JERFEEMLER B L OB & B0 W &
FHEAEOEERO > B, EROSHICH R o 2y & b L,

i
He
[

LTk, ST EAITH £ T-30°CTHHETR L 7.

FRNFBEF L D INTIEH A7 o~ v 7T 7 4 —ikIC X 0iTo 7=, 7ok, HENiE
EHERS X OV A F L 27 ki Aldai & (2006) O FIEIZ L VATV, BT A
(SP-2560; 100m length, 0.25mm i.d., and 0.20um film thickness; Supelco, Bellfote,
Pennsylvania, USA) #¥Ex&F L7z W A7 u~ s 7 F 7 4— (GC-2010Puls, &
TERT, 5ER) Z2 W TAT o To. £/ 1%, 1A B 250°C, FID #r Hi &% 260°C,
BXO45CTT 4 oMEFEL, Z£DH% 13C/min T 175CE TEHF L72t%, 240C
FT4C/min TH LF EH I5HMRFET 24 TITo. =2 ORIEDIZD,
GLC463 (C4:0~C24:1 {&A ; Nu Chek Prep, USA), Methyl ester of CLA
9-cis,11-trans (Matreya, USA) ZfEfm e LTHY, ZTho T va XA A
L L CREEIT> 2. SRR OMKRII Y —7 omEEA# %2 100% & L
THEHH L.

HIEN & &N 16 oYz Frz—F ufiic ks Y v 7 2L —ik
(AOAC, 1984) [Tk V1 T o7,

5. WEEHERAT

SEMiBOEI G LT 7 A F v —, ZyFrr7uX, BIXOWALDEFKIZD
WT, BEOA VA Ul X O iR ga g il o &G & HAR & & & o &
IZOWT, ERENHEEUFIN 21TV, BURREOFEIEIC SV TRE Z1T -
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RRBIUEL

BEMEOM R R MHICHIT DR KMEESIENREOEE B X OHIEN & &
ORAFEK LIZRAT. LI F U (R=042), A7 7V U8 (R=0.50), ¥
L OEBRNENIE (R = 0.49) OFIENE R D DI - Tl RKATELZ A EIC &
{7polz (P<0.05). £/, b A (R=-041) F IO~ Fnis ;e
(R=-0.49) OFHE (P<0.05) BIOCHEN&EE (R=-0.55P<0.01) 7&<
DD S TIRRMENFREICKLS eolz. T b OERIE, FHANETE
BN E W RIESIW MK 22 D & v D iy (Ueda © 2007) & —E3+ 5
Sz, —MAtafmfElmEEnm< 2y, amENREE /KRR 2L
&V, BRSELIOCHLERDOEETH 2R RKMEMES 2D, SRR
BT 2RI O VT HERLTWDS., —i&IZ, BN S IXEN 2 k7 55
WgOMBICEDRELZ T 5. KRBT, kbEIERENro BN
XAl E DY 13.4C LRV (Wood & 2004) A LA 2 (50.0£0.6%) Th o7z,
L7eMRo T, —MlAREFEEmE S LR AMEL ORICADHBERE LN
X, —MiAERFEMBEO R TR LA VIBORIGE R E T led Thd
Zohs.
BEMEOMEKEMICB T DE8EME L SBEBROBEB X CHENGELE O
BIfRZ K 2 1o T, BEMEESBEROESG L oMICIZERZNAERMARBN
B oo Ten (P>0.05), HIEMEZENRE R DI > TEHEMENAE
K< 72572 (R=-0.84, P<0.001). L7=23->7T, HEEIEA LD D KEOE T
T HEIGOEE CTh D EEMEITIEM BRI X2 ELZ TRV, BN
WaBEOEBEL2Z TN RENE. —F, BREMEOKWEEHICBIT DA
HMEESENIBOREB XOHENE®EE OMICIE, TNENEERMEBENS
Siviginot (P>0.05 K3). LER-T, BETHIMKRES &EdOIC 0
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R OIEIETd DA EMEITRIBEME RS XN & &I X 2B L2 T
RN ENRENT.

BEMEOM R EFHIZRIT 50 LM EESEIROE S B X OHEN &
EDORABRER 4IZRT. 2L F U (R=042) BLOMEN# (R=043)
DEENE LS RDLDIHE-> THLMEMENAREICEHLS 2272 (P<0.05). £/,
F A (R=-041) BRO—AAEFIENEE (R=-0.44) OFIEG (P<0.05)
BIOMHENG®E (R=-0.81,P<0.001) 7%, ZNZENELRDLDIfE-T, A
LAMERTENAEICELS otz 2L ORI ERIE, —lRAMmAGIERE A 2 & <
Y, PRSI EI AL D 2 EI2 XY, RAADDIREICE THL DI
VERTOEETH LW LM ENKL 20, FRBRPALG 2D L%
ALTWD., T, TAMMENKRKWEEEEELE OB THLZ LD,
BeRMEE FRIC, FRICEENDIENEBO P CTRICAH LA VBROEIG N &
ZERRERBERTHDLEEZOLND.

LA VR EO— WA SRR EE OB G A E O NI AR &R
NI ERHEE N TWS (Indurain B 2006). & ZABRAKMPFETIE, F LA Uk
B faf g o4& MBS & E ORI AERMARBRR A LA
mofe (P>0.05 5. ZO/REIE, P72 b ARFRICTENT, L1 @
3 KOl A B D s B B 001G A3 i OB A O e KA L JS L OV A M A M
STV, WEMEGEENE NSO T2 &R LTS, LR
ST, BMIEEMEVNFHRICE N TS, A LA UE XA s s o
FEDEWFERIZIR O NS RABRBGWATEELRH D EEZXLND. BH
(2017) 1%, FRICB T L2 ERIEM & &IL36% THY, 25 X 5N R HEIX
KRB L) FHRAMFIELZLE2REL TS, LER-THRKIE, AL
A VEEB X Ol R R AR B A & ORRE O FIA Z 2 LW vE, MBI &
ENEOBREETERS TS, MENSHKBIARG W EFM S D DNITHONT
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RETL TWSBERNDHDLEEZEILND.

AR D (2013) BLOEARD (2016) 1%, —AHiAEFAERLEEEIE 23 & W4 A
IZBWT [RbbhE) OFMMES 2D ), RIFFREITERDERZ M
HELTWD. ok, —liAfafigliiofs MR &2 s, e IR
NHRE L7 Tl nheERLTWS. —F, AR TIE, HIENE &L
7 oXrr7uaALoMICHEERMEE (R=-0.82,P<0.001) BZALNTEHDOD,
SRMBOEE L7 vyXx a2 LOMIZHEEZ (P>0.05) FHBIXA G
o7z (¥ 6). 72 Scheeder 5 (2001) &, F/37 ¢ ONENIEMKIT 7 v F 2 7
HACHBELEZRIESRNEEZRELTEBY, AMREOFRE —HLTND.
L7edo> T, MR OEVIIIE O EICITEELRITIR2NnEE XL
ns.

BEMEOMKEMICB T 2H5BVIBOE G L b EL ORKREZR 7 1277,
fMENEOE S (R=041) PDE< R0 TOHHMERAEICES 2D,
Flo AR OE A (R=-040) BELRD2DICHE> TOHHMENRAEIC
K< 7oz (P<0.05). —J7, #MEMEOEIE L LHEI L O a*fE & ORIZIX
TNENHERMEAR AL N7 (P>0.05 KH8BLUKI). ZNb D
Fix, —MiRfaffEigmE s nm< 20, EommElBEa N K< Rs 2L
&Y, HECEETHD LMESLOREEOEETH D a*HICITEEL K
EERVWHOD, HOEDREETH D bHMEITRI D2 LERL TS, L
Bo T, FADEMIZEBWTEAERRE WS ORI N2 BRN8H 57
O, —MAEFE R EI A DS Em AR, DN ERBGARG W LR S D
TR BAEBICOWTbEmSFH M SN AEERH D LB bND.

K DORERND, BEMEOLNICENT, FHAOIENBERILT 7 25
Y —BLORNGICHELZ RIFTTHREEN RSN, 4%, HEEDNKRD 5H
ERE O & L IRBMER E OBBREMOICL, 20X REEO4R
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EAEETLHIZODIEEHIECOVTHRFLTWSLERNH L EFZEALND.
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B

BEMEFR (WKREH) CRBTSEMHBRMEAKE T 7 A F vy —BLUORAEL
DERIZ OV TR ZAT oI FRORRIMERENVI T UM, A7 7 U U,
FrA Ui, AENR, BLO—MrafmElimEla s o, BLOT LM%
ME &/ VI F UM, LA W, ARV, B X0l &
EDORIZ, TNENAERMENALNT. £, RO b*E & fafnfis g s
L O — Mg iEEE & & OMICABEREERZ LT,
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Relationships between fatty acid composition and
textural properties and color of beef

from Japanese Black cattle

Abstract

This study was conducted to examine relationships between fatty acid composition
and textural properties and color of Japanese Black cattle beef (M. longissimus
thoracis). Significant correlations were found between maximum load and the
percentages of palmitic acid, stearic acid, oleic acid, saturated fatty acid, and
monounsaturated fatty acid. Similarly, significant correlations were found between
the load of gumminess and the percentages of palmitic acid, oleic acid, saturated fatty
acid, and monounsaturated fatty acid. Significant correlations were also present
between the b* value and the percentages of saturated fatty acid and monounsaturated

fatty acid.
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FIE HEMABEBEZAVCA UV E—F U RAREBICKDIFERNTF VA CBES

INET, BBEICBT2THOFMITENZEOELZETE T 56D ThH -
T, A, HEEOBEEMEFEORBICLY, Bo&E T TiERl, I
WBERIETRBOMMPAER SND L2 0o TER., LA vBOEA
FFROMBEICHEZRIZL, FERNEL< D LN O <725 2 & (Leat
1975) Z eSS TS, o, fafElhBoR &N IR, A @i
RE N D REFE B OFIE R BV ERE, BReRBIC % FEA A3 i < e
52 ENME S TS (Westerling & Hedrick 1979). —J5, n-3 2 D ZAfi A&
FIEEE DB ENE NN TIE, A7 7L —RN—0ORED-RERLT LT b
RENZSAERT L2 ERHREIN TS (Elmore & 1999).

FEMIBERERL D 3T IX, — RIS A7~ N7 Z 7 4 —kICLVITbh TV
M, B ZET 57200 TR, AN —HE2BGESETLEI 2D
FEBERICB W TN EIT ) 2 38 L. 2 2 Cup4E, Bl o IEmiER 72
SO —2 &L LT, IR IR X D AR B K O B E 122 T ORF5E
PATHOALTE 72 (Sierra H 2008 ; KA S 2009). & Z AR, ERI G HIEE
WL DOREMRMITIEBTHY, BEANEG TIERWZ ERMEE > TWND.

BROIFEWHER 2 MEFTEO—2L LTA v E—F L RAMENRD L. ZhE
T, iR NEREH WA v E—=F o AMEIZLD, AT —F (8H &
JE 2014) BEOHATFT ¢ (RES 2016) OEM&G&E, BXOT 7 AF ¥ —0iE
WO (R IE B 2017) ARG K OVFEREERICHEE 35 FIERY, TR BRI
SN T &7z, Marchello b (1999) 1%, Eig& LA =X X LORAKIZS
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WTHlN, KR L PR L OB TIT/REPR R L 2WEL TS, HD
X2 ORE N AREEFAEEEE A OBFENTH DD TIER NN EBLEL TWVDHH,
FROIEMRRMEK S A =2 R EDBERIZONWTIIHELNIZS ATV,
ZZCARMETIE, PAZa~ b 7T 7 4 —EICXVROZFADIBEEM
REAVE—=HX U RLEDBRER LML, A =X U RAEIZLDFRD

HE G BRFL R D HE B IZ DWW TRETZ2 1T - 7=

16



MEtE X O F ik

1. HRBA

AAREATEESFSHAMA L LTHWEZ., EBE 2 AZEOT X ToR|
DA SR (M. semitendinosus) X O & (M. longissimus
thoracis), L OMEE D 5 HOMRAFOEW N ST (M. serratus ventrailis)
AERELL, BHAO 05 FHRME L 1712 10X 10 X40mm D E G K > 7L
(2 X)) ZR L7z,
2. f V=X ZAOHE

A =& 2%, ME@EH%E ImHz 2> 5 100kHz ¥ TARIZ T& 5 LCR
A7 AF (3522-50, H@EERK, E®) 2HW, MEsr—71E L T4mF 7
—7 (9140, HEEW, RY) 2 W TRIEZIT > 2. Kb+ D7 —7 /b % HCUR
s (GRIE(E ZFV NS +) & HPOT dm+ (FEEMH o Hi dwF), 3 XU LCUR
ahf- (GREBF MR A1) & LPOT i+ (BEMH O Lo i) IZHefke L7z,
HCUR i 1~ &Mk & HPOT ¥ 1~ %M, LCUR ¥ -8 MR & LPOT i1~ &E M & o [
ZR lem DR THE G MEGLEL 2 DOBBMIII AT —F O M HIZ
Prfih S, FRARAEO G ISR LIRE O HFEICEE L (K 10). Z2BHEIX,
EBEN 0.4V B X OEHE A 1Hz, 120Hz, 3 L O 100kHz TIT - 7=.
3. HIEHF & B¥ X ORI ER LR o I E

BFEHEITENT, A E—=F 2OREICH LIZETEY 700 % i
L, B2Eadl L%, o £ T-20C Tl L7z, 4°C T 48 R D fif i %,
HLAE I & B s K OVR MR Ak oD 43 4T & 47 - 7=

IR & &t 16 RO v =FLr=—TF iz k2 Y v 7 AL —ik
(AOAC, 1984) IZ X V1 ToTz. BBMIBHERO ZHTIEIT A7 v~ 7T 7 4 —ik
WX 0ITo 7. ek, IENIRRERERS X VA F Lo 27 1{kid Aldai & (2006)

17



DO FIFIZ XL VITV, BT A (SP-2560; 100m length, 0.25mm i.d., and 0.20um film
thickness; Supelco, Bellfote, Pennsylvania, USA) Z %35 L= A 7 a~ N7 T 7
+ — (GC-2010Puls, EEEAER, &#H) 2 MW TITo 7. £ o &iFix
A 260°C, FID % 260°C, B EL N 140C T2 R L, T Dk 1 /I
4CHON—ATER L7tk, 240CT 20 R FFT HIRERE TITo72. BE—72
O [FE D 7= %, Supelco 37 component FAME Mix (47885-U ; Supelco),
PUFA-2,Animal Source (47015-U ; Supelco), I £ U8 PUFA-3,Menhaden Oil
(47085-U ; Supelco) ZHESLE LTHY, ZTAbD U T g XA 5L HE
LCREZEITo 2. BIEVBOMEKITIE—7 OmEAF %2 100% & L THH
L.
4. WEHFRAT
FEHAB LI OEEEBICE T, FRBHERE A v E—F 2 OBfRIC
DONWT, ENENEEFSH 2T, BURREOFEHRICOVWTHREZIT> 2.
72, MBI & BB X OKMEMRRE S O 3 HAMICE T 5 EHEDEDORE %

Tukey-Kramer O % & R EIC L VAT o 72,

18



RRBIUEL

MEIEFH DA VA CEREIS EMAEN & & & OBk, B X UVE KL 1Hz, 120Hz,
BXWIOkHZ BT HA v E—=F 2 LD0RE, ThTHK 11 ICRT. 8
H A (2014) BEOARHES (2016) 1%, HEiGEL A E—F 2 LD
MICIZIEOMHBEAR G LN EHE L TWDLZ b, LA o ElE & HAEN
GRLOBBICOVWTHRFEIT /R, LA vBEG LHENEELOH
WA BESRMENR SN oT (P>0.05). LEN-T, AL A UBREIL &
W& &0, THNENM LTS, V E— X U R EERIFTLTWNWD Z LN
STz, JEHE L 120Hz (R=10.96,P<0.01) ¥ X O 100kHz (R =0.95, P <0.05)
IZBWT, LA VBREGOHEMIIENAS = AIHFRBICHEML, IED
FWAHBERSE L. Lo THEMBIEMmRZ ANz, o v—% o AWEIC &
DL ELEBH RO LA CEBEIG AR, FEMEE, 2, BEXOEWE
ETHETE DA RENR R INT.
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Estimation of oleic acid percentage of beef by measuring

impedance with touch type electrodes

Abstract

This study was aimed to estimate the fatty acid composition of beef by measuring
impedance using touch type electrodes. Steaks were prepared from bovine M.
semitendinosus, M. longissimus thoracis, and M. serratus ventrailis. The impedance
of the steaks was measured with an LCR meter equipped with touch type electrodes.
The relationship between percentage of each fatty acid and the impedance of the
steaks was analyzed by a simple regression analysis. A significant correlation was
observed between the percentage of oleic acid, saturated fatty acid, unsaturated fatty
acid, and monounsaturated fatty acid and the impedance of M. serratus ventrailis.
There were no significant correlations between the percentages of fatty acids and
crude fat content in M. serratus ventrailis. The crude fat content in M. serratus
ventrailis (29.7%) was significantly higher than that in M. semitendinosus (3.8%) and
M. longissimus thoracis (12.9%). These results suggested that it is possible to
estimate the percentage of oleic acid, saturated fatty acid, unsaturated fatty acid, and
monounsaturated fatty acid of beef with a high fat content non-destructively by

measuring impedance with touch type electrodes.
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Figure 1 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic
acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and maximum load of M. longissimus thoracis of Japanese Black cattle.
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Figure 2 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic
acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and cohesiveness of M. longissimus thoracis of Japanese Black cattle.
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Figure 3 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic
acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and adhesiveness of M. longissimus thoracis of Japanese Black cattle.
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Figure 4 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic
acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and load of gumminess of M. longissimus thoracis of Japanese Black cattle.
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acid (B) and percentage of crude fat content of M. longissimus thoracis of Japanese

Black cattle.
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Figure 6 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic
acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and cooking loss of M. longissimus thoracis of Japanese Black cattle.
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(F) and b" value of M. longissimus thoracis of Japanese Black cattle.
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Figure 8 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic

acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and L" value of M. longissimus thoracis of Japanese Black cattle.
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Figure 9 Relationships between percentages of palmitic acid (A), stearic acid (B), oleic
acid (C), saturated fatty acid (D), monounsaturated fatty acid (E), and crude fat content

(F) and a’ value of M. longissimus thoracis of Japanese Black cattle.
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Figure 11 Relationships between percentage of oleic acid and crude fat content (A) and

impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M. serratus ventrailis.
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Figure 12 Relationships between percentage of saturated fatty acid and crude fat content
(A) and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M. serratus

ventrailis.

44



60 - 2800 -

2100 -

o~

S
T

[ ]

1400 -

Crude fat content (%)
S
°
Impedance (Q)

oo 700 -
P> 0.05 P>0.05

800 | 800 |

(=N

(=3

(=}
T

600

B

(=3

(=}
T

400 °

Impedance (Q)
( ]
[ ]
Impedance (Q)

y=28.6x-901.9 y=29.7x-965.6
200 - R=0.92 200 | R=10.87
P <0.05 P <0.05

0 L I ) 0 L L |
0 20 40 60 0 20 40 60
Percentage of unsaturated fatty acid (%)

Figure 13 Relationships between percentage of unsaturated fatty acid and crude fat
content (A) and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M.

serratus ventrailis.
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Figure 14 Relationships between percentage of monounsaturated fatty acid and crude fat
content (A) and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M.

serratus ventrailis.
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Figure 15 Relationships between percentage of stearic acid and crude fat content (A)

and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M. serratus

ventrailis.
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Figure 16 Relationships between percentage of linoleic acid and crude fat content (A)

and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M. serratus

ventrailis.
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Figure 17 Relationships between percentage of a-linolenic acid and crude fat content

(A) and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M. serratus

ventrailis.
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Figure 18 Relationships between percentage of polyunsaturated fatty acids and crude fat
content (A) and impedance at 1Hz (B), 120Hz (C), and 100kHz (D) in steak of M.

serratus ventrailis.
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Figure 19 Relationships between percentage of oleic acid (A), saturated fatty acid (B),
unsaturated fatty acid (C), and monounsaturated fatty acid (D) and impedance at 120Hz

in steak of M. semitendinosus.
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Figure 20 Relationships between percentage of oleic acid (A), saturated fatty acid (B),

unsaturated fatty acid (C), and monounsaturated fatty acid (D) and impedance at 120Hz

in steak of M. longissimus thoracis.
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Table 1 Crude fat content of M. semitendinosus,
M. longissimus thoracis, and M. serratus ventrailis'

Crud fat content (%)

M. semitendinosus 3.8+ 0.5
M. longissimus thoracis 129 = 1.4°
M. serratus ventrailis 29.7 = 7.0°
'Mean * SE

%0 Means within a column with a different superscript
letter differ significantly (P < 0.01).
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Table 2 Fatty acid composition of M. semitendinosus, M. longissimus thoracis, and
M. serratus ventrailis'

M. semitendinosus M. longissimus thoracis M. serratus ventrailis

Oleic acid 39.5+1.8 39.5+2.1 404+1.8
Saturated 40.1+1.2° 45.6+ 1.8 449+1.1°
Unsaturated 53.6+1.2° 49.0+1.5" 49.1+14°
Monounsaturated 452+1.4 457+ 1.6 472+1.5
'Mean * SE

®® Means within a row with a different superscript letter differ significantly (P < 0.05).
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