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£753 NaCl DETIRAZT O ZBFEARERY (n=8) OFA. (KERTHERH) D&AICDN

THEBZETOZ. AT YT (100g) F28 28X), 48 4gK), BKXU 68 (68X) D NaCIT3
BREOEAEZTOZ. BHRYY TILOTIRTF +—RBRASLTAR (REHS 10mm) TREETOE.
X B=FJOEVEEBKRU a* BlERE, RADS 5mm (X2), BITRENS 10mm CRE) TAE
w101z, BEMt, B, BROTLAMETEEFINTORAERAMUT 28 RN 6g RICHERLT, ENEN
BRICEDOEZ. AREATOEVESEEMBRURN T 2g XN 68 XICHRU T, ZNENAERICED D
Z. a* BIEINTORESRM T 2g X 6 g XICHBR U THERICED o2, RUY TOREE 28 XOREES,

Frz g XbmEEDOE.
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TY—F&lE, ARCVIEBBOL A VK TRYEEN
T3, FRERBCURRENLEONTIRTHD. EIC
DYOEEDHUERBELUT, B, B8, 128 &8
DBRUBEDERERTEEEND. BETE, §&EH&
UTEAVED DD ESNTVDEHEEB T MU LRED
ReeH (Pegg & Shahidi 2000) [FAWVSNT, M9
DY NaCl DBIEDHDENSND. COEERER, AN
AYDNEIES—/PNEYARVUD, FAFUTPD
JLRINLBEEWDTE, BRZESE UEEZIEERR
RENLEEELTWVWS (Rubio 5 2007).

BE, AR YHSBFENDDYHFEOARDEEOH
ASREGRRTECETZTRLSNTNDS EYiRE
F7 2016 ; BMKES 2016). LEEH-T, BAEATE
V—FOROBREBEENFRE/N\LERB T BEDHIC
(&, BRICBLTHET 2HENDD. BN THREEIFEA
MHFRENLERET DHE, FRAREUTHHDORESE
AT3ZEH, REMORTENTHDEEZS5NS. T
LD—BTH2OREABOFANG, BUHHTHDEE
NROEDEHEUTERSEMELS, BLETHEESNT
WBDHBIRTH 2. FICTTEREDEDOPTHENERNL
THd (Belew 52003). LizHoT, BXrEBEFA
DIFE, EERICDVTIE, RERMAIIFAE/N\LOR
BEOE_EDMEDE EICSMT 252X 5N 3.

BRICHITDEBARBOREL, BREBSURINYPED
FREEE (BEEHHE 2016) (CEDVWTThREFNIER
50, 20, IENABRRDTHDHEB ST ~UD

LZEFERUGVWEBRIERITALE/NLDERE, &FAIC
&, REROEE(CH LT 6% LI ED NaCl, KCI &
NEERHEDETRVNDILEBENGD. NaCl IFRKIE,
BB, BRURFEEOR LICEMIT DD (Wirth 1989),
BEE Na DEREEMEOCERELDIZH (McCarty
2004), £N\LDEEBESMEDEEESDERICINZD
79, EEHICSENS NaCl BEE R TSR LS &HH>
TW3 (Morgan 5 2001). —7, BRRSRO NaCl BE
DETIE, MEPZEBEESETUFRIEFTERL, B
KEBETSETULRSIENHSESN TS (Aaslyng
52014). ULHL, BXREBRBOFAZIRET DHE6,
BAECHITD NaCl DEFNTAREICRIFIFECDNT
[FBESHCENTNEN., BRICHIFDEARRODEEIC
EERIC UT NaCl DHERNDIRE, BEROEEICH
LT 6% LLED NaCl Z#BWVBHBHGZH, ISHSE0
PRV BEFRARDFAZRET DRSS, RERDEEIC
HUT 6% KDPBNNaClETHHELTHREBIFET
UL\ DIEEENE X B1S.

FITARRTIE, BEICHITS NaCl DEHIERERE
BARORBICREIFECDVNTESHCTRED, B
MEABOETAZREEUT NaCl D8NRE 21557
TEREZTV, BER2REBRUTIRF +—ICDNTH
&I,

BHEE  FITRfT (fax : 019-621-6287, e-mail : muramoto@iwate-u.ac.jp)
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1. BN

AARGEARBEERSG 8T (246 + 0.1 n AR EESL,
Py 2CTH 48 BT & 1T o /2%, KRB/ (M.
biceps femoris) ZEHFRUTEZ. INSHOARR_EHIFIEZ
2L, 4T T 25 QRO ETOIEER, IWICHALE.

2. EbHSH

Pk, SHESHAD SERESFTICES 50mm b
D 1008 DEHAY Y FILE SBETFDOPDLEL, FNEh
DEETATLUE. BRYY TIVERIEE CH 2 HARmtR
B (RB) H'ES @R ICHNDKDIC 4CT 60 H-ED
FFEETL, DYCRIEST (CM-2500d ; KONICAMINOLTA,
RTR) AWV, EEFICHTDRAD a* BEAELE.
Fiz, DARSEEANEL, Stewart 5 (1965) DIFE
ICKD, EERICBIIDA NI F IO VEISERDZ
BB, AREETYIIVICDEI AR TITDE.

EHAT Y TIICDNT, BEEHED 28 (2gX), 48
(4gX), BLU6g (6gX) @ NaCl £RBEICED I,
E£B8 (BEES8) #AELE. RIS, EZEELT4T
TI3OMDEEZT 2. BBERICESHATY FILER
DEL, FoKTERBICHBL TS NaCl ZiREL, 5A
Sy TILOITRTOREICABLTNDKEER—/\—%
FTITHRELER, EEFATLE (EBERSE). 8E
HEECBERBEECDEXTIEENEETRULBENS R
UwOR (%) =R &z, BHEEET 280X
BB ROREDHS5W 5mm OUIFRE CXH) D a* BEHBK
UX A TOEVESERNELE. &5l FBD4
BEOHESHARICDONT, REDKIERBICNZ, FREHS
#¥25mm OYIBEE GRER) D a* BESLUARZAIO
EvalsERAELE.

3. FURFv—7B7 7V

Anik SHEABHRD SRS FETOEARE (10X
10mm) ZfEpL, = RYMERIESE (TPU-2C ; WS,
RR) RV, BECATT (2013) OFAICKDIESER
DFHIRAF+—TAT 7T o 2. LREBHFD
FETHE, 188 BLOEREET > E7TEBOBHAY
VI (BEDSE 1 BHERIB) OXR@HS 10mm &
KBEEL, FLEEDHS 10mm IDER-7EERDERIBE
U, BgiteTFIOEAK (10x10mm) ZF#NENhE
U, EENERRICEBRRDTIRF+—TOT7 71
PETDIE. B, ITSVYI+—ICLBNEDHBIE,
FKBETIE NaCl &#BD CAIZE T, FEAPTREEDE
T, TNZNEHREICHUTEEICBRDRDICLE. D
CROBENERENSRATE, JAREE, #EH,
BRUMBHERDE.

4. JREEHEROAE

ESREZHEHOMEEHSEDAEE, E3mmDE
THYH—ICKD 3@LZIRAERL, 16 BREDIYT
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FILI—FIBBICLKDY v IR L—E (ACAC 1984)
IC&LDITo7Z.

5. RETREAT

IRTOATEBICHNT, RBXESROBIESA-
[CBIFDTHEDZEDIRESE Tukey-Kramer DS E L
BREICKDITOE. B, BREKER S%ICH—UIE.

BRBLUVZEE

BERD NaCl DENBAERREAFOXBR_EHD
FORAFP—ICREITEELZR 1 [IRT. RAFRICEF
HBEXETOERBEGROSNBO >, HEl,
B, BRUHLMERR, BEROFRBEICHNT 28X
HegXICHEBELT, ZNETNERICEDLSEZ. 48XD
BARES SO EGFIEEIORBMEEEOARRICHE
BUT, £z6gRORAEE, &Y, SRUHLMSE
BRFIEENORANMEERORBS FORTICEELT
FTNENEBREICED 72, 28 XRTRIEERI&IEB®RD
KEHDOROA, FEEBROFNEICHSIDERRERD
ROSNED D

Morales © (2013) &, MOHIETTFE I ERNPH
HBRBRBOE/N\LDSEBEICE >THEULWLWERS LTV
3. NaCl By N\NOBHRBERDTEZIGIT DiEEZ
B93=8 (Toldra 51997), £/\LTIE NaCIZEH
BL<RDERATE, BEM, HLAMEE, HLUHESEHE
NE<En, B<BEWBRICRDZEH/REZTNTVS
(Laureati © 2014). —75, Garcia-Garrido © (2000)
&, NaClZ28DMEWVEN\LRESHINEDENHD,
FEULLBVZEERSLTHD, REEICE/NLTHES
BBDTORAF—FE@oEHE (Parolari © 1994 ; Virgili
51995) BRUNREZDE (Arnau 5 1998 ; Garcla-
Garrido © 2000 ; Garcia-Rey 5 2004) THHZ&H
WESNTWVD. FRARICHBNT, FOAF+—DIEIGH
ADEEXHZDD NaCl SEICHE > TELB oI ED
5, BERELT NaCl 2B\ 18E, BN 100g Lz
DICHBIFDITERID NaCl DEZ&E 2g T D&, #SHWN
BRERBD, BIFHEMETUTURDITEMNEZ BN S.
SBIE BONNEDENGDEFHENDT IR
F+—ICDWNT, BREHIICKDBE LTV BENGSD
EEZBND.

158D NaCl DEHBREBEEBLDXER"EHOD
AREZFTOEVEEDRU a* BICRIFTHEER2 IC
mg. XRIAJALVESE, INTORBXTESS
DEBBRFBMEEROFRA@ICLHEL T, ERIOXR
BOMEREEORBICHELUT, FE4gXKBRU68XT
BERORBIMEERORBICEEBE LT, #NENEERIC
Bhor. &2 ARIFIOEYVESGE, EBBOEDSR
BRUREHT 2g EHMRICHE LU THERICIRL, 28
ERORST 6g KHMRICHBE U TERICEN /=, a*
Bl&, EEROEDRMUICBNTEIERFIORBICEEL
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Table 1 Effect of amount of NaCl used for curing on textural properties of steak (100g) of M. biceps femoris

from Japanese shorthorn steers (n = 7Y’

Amount of NaCl (g)

2 4 6

Maximum load (N) Before curing  Surface 206 =39 207 =33 207 28

After curing®  Surface 26.2 =19 286 +2.7¢ 336 1.8

Internal section® 274 +22 317 £1.8& 301 £2.2

Cohensiveness Before curing  Surface 0.45 £ 0.02 0.46 £ 0.02 0.47 £0.03
After curing Surface 0.41 £0.01®> 0.43 = 0.02* 0.47 = 0.01®

Internal section 043 £ 0.01 0.44 £ 0.02 0.45 + 0.01

Adhesiveness (kJ/m?®) Before curing  Surface 27 =05 25 £03% 22 =03
After curing Surface 29 =0.1° 34 x£02®¥ 39 £0.1%

Internal section 30 02 37 0¥ 36 04

Load of gumminess (N) Before curing Surface 90 =17 04 £186 94 1.2
After curing Surface 109 =12 127 £1.7* 159 +£1.1&x

Internal section 119 *£1.1 140 =13 136 +=1.1*

"Mean =+ SE.
2Steaks were cured for 3 days.
¥10mm deep from surface.

a¢Means within a row with a different superscript letter differ significantly (P < 0.05).
*2\Mleans between surface before curing, surface after curing, and internal section in each parameter with a
different superscript letter differ significantly (P < 0.05).

Table 2 Effect of amount of NaCl used for curing on metmyoglobin percentage and a* of steak (100g) of M.

biceps femoris from Japanese shorthorn steers!

Amount of NaCl (g)

2 4 6
Metmyoglobin percentage (%) Before curing Surface (n = 8) 49 +1.0¢ 6.7 +1.7° 6.0+ 08
After curing®  Surface (n = 8) 68.7 = 4.4 756 £ 1.8 78.6 + 2.4
Supcrficial section” 1.4 4 10 265+ 23 273 11
81920590“0”4 146 +08> 199+10 250+ 08>
a* value Before curing Surface (n = 8) 28.3 = 0.4 28305 28304
After curing  Surface (n = 8) 11.3 £0.8*2 8.9 + 0.4° 7.3+ 04"
Superficial section 519+ 06 199+ 0.8% 187 =04
Deep section 23207 225+02 198+ 05>

(n=4)

22cSee footnotes in Table 1.
35 mm deep from surface.
425 mm deep from surface.

wz\eans between surface before curing, surface after curing, superficial section, and deep section in each
parameter with a different superscript letter differ significantly (P < 0.05).

THRICELBOZ. RERTHE, RATI48XHKLU 68
En'2g RIcH®UT, ZE T 68 XH 2g KICHEBKUT,
FERWPT g XAMMEXICHKBRULT, ENENERICE
Dol Tz a* Bl BERD 28 XKBLU 68 XTRA
NEBSLTRBICERLT, ZNENERICEDOE.
BEROD 4g RICHTD a* B, REDERBOIURS
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CHEBUT, FEERMNRBICHRLT, #NENBERIC
&horz.

NaCl OB{LERICDVTREVWS DO DRESH D
(Kanner 5 1991 ; Aguirrezabal 5 2000), Uguz
(2011) &, BLYNaClI BETERULE/N\AKEEDR
LEIEDNE<BDIEERSLTND. &£z, FHRAICH
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(7% NaClgEENE, Xr=AJ0EVESOENZE
RESEZERMRFEZINTWLD (Trout 1990). L
Do, 1&EHEUTHN 100g 172D 6g D NaCl M
WEBBICHROFRRTA MEFJ0EvEsHE<a
D, &z a* BEMESBRHIZDE, HARDORIT NaCl &
ENE<RD, AT YOBEDMBESNIZRO TR
BLHEEZSNSD. LEDDT, BEFIELT NaClZ#
BLDBE, B 100gB7/=D 6g D NaCl TIEEEIT D
EBENNER, IFRUL<BNEEZSNSB. —A, Morales
5 (2013) &, BEEHBICHWVWTRADENE/NLDST
MmABNCE, iz Greene ® (1971) &, HARDD A
hEF OO0 VEEHELBRD EEAINTRERNORRBICE
BIDIEE, FNTNHELTVD. LEDHST, 18E
Bl LT NaCl #BWa1BE, BN 1008820 2g &Y
&, BANEDLAED, RBEVWDKRTIEEESICIEET
ENBVTEEED DD EEZOND.

BEHID NaCl DEHBREAEEBLDOAIR"IRHD
RUwJORICRIFIFELARIITRY. RUYTIDRIE,
2g KHMEICHBUTHRICELS, 6g RHMEXICHLE
UTERICED 2. RUYTOPICESVINoE, T
FR, PI/E LB BRUESYZYBESHBED
BENTVDED (FEF1992), RU v IOREIEER
DESEF LB LRI TERL, RERDBRUELRA
DOB/REBD (BI1996). LEHN-ST, BERIEL
T NaClzZzRW35HE, BR100gBEDICHITDHIRE
Bl NaCl DEl, 68 & FDERBSIUZ2HRMMETU,
BEULLBVLEEZBDNS. UL, BEIC&DRUv S
DREDBE, FERDBRIUEKED TlRRIKIDH
HEHRERCRELUTVZ BB ER BN D, S%
& RU Y I CEFRNBIHDICDVNTOHZE L TN HENR
DBDEEISND.

KRRDBERHLS, FAFIBEITDES, HAD 1008
HEDICHBITDIEBERD NaClDEZ 28 BKLU6gET
3 BEEHE SRR BD I EHD, 4g HEL
TWRagEEN RSz, UDL, FENRABRERTSHD
BB SO LFERAUBRVEBRIERINEALE/NLD
0, IEERICIE, REROEEICH LT 6% D NaCl,
KCIXENDZEHEDETBVWAIHEN TS (B4
FEE 2016). UEN-T, S&E, BEEEETET
EVSBERHNSIEERIOD KC OEHNBLRFHICREY

Table 3 Effect of amount of NaCl used for curing
on drip loss of steak (100g) of M. biceps femoris
from Japanese shorthorn steers (n = 8)'

Amount of NaCl (g)
2 4 6
19+01° 42+0.1° 6603
#°See footnotes in Table 1.

Drip loss (%)
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FEICDWC, FEFFEREEREZIEVSERDSHE
MEDBLIOKDBEICREIFECDNT, ZNEhEs
ZEIDORENBDEEZIBND. FiE, AARCTAHAVEX
BREHOARKSE B7x1.7% F—%40L) &
®TH (2014) BBLEED 94 £11%) CFIRET
D, —ROGEREAEEBFDBETHOI2EEZSN
3. BARERSESNEVEARRREVEDICESRLT
NaCl DEEMeEENDEHS (@115 2017), KA
SENSVFRICDVNTERN L TWK BB DD EE
Z5N3.
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Effect of amount of NaCl used for curing on
quality of Japanese Shorthorn beef

Chisato TANIMOTO', Haruka HOSOKAWA? and Takayuki MURAMOTO'

' Faculty of Agriculture, Iwate University, Morioka 020-8550, Japan
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This study compared the quality of beef (M. biceps femoris) from Japanese shorthorn steers (n = 8)
cured with different amounts of NaCl. Muscle samples (100g) were cured with 2 (2g group), 4 (4g
group), or 6g (6g group) NaCl for 3 days. The surface and internal (10mm deep from surface)
textures of the meat were then analyzed. Metmyoglobin percentages and a* values were analyzed at
the surface, at 5mm depth (superficial section) and at 25mm depth (deep section). Cohesiveness,
adhesiveness, and load of gumminess of the 2g group were significantly lower than those of the 6g
group in all sections. The metmyoglobin percentage of the 2g group was significantly lower than that of
the 6g group in the superficial and deep sections. The a* value of the 2g group was significantly higher
than that of the 6g group in all sections. The lowest drip loss was found in the 2g group and was

highest in the 6g group.
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