(TR S)

BRI A0 L 72 NaCl B 8
BRY—t—JDBRKESLVT I 2F v — BRI RIZTHE

CPHImA' - FUlEaTy' - A IThEIT

VEFREARFHEMEGHAMAR, A 020-8550
PEFARFRFE, E@m 020-8550

(2019. 11.

14 24}, 2020. 2. 26 ZIH)

E #  BRAISKNULEZ NaCl SEDEVNEARY ——IYDRKEDKITT I RAF +—FEICREFT
FECDOVTIREI Uz, BERYY21 DY (n=16) ORMRERAHDSRAZREL, NaCl DFNINENE
33 0%, 1%, 2%X, BKRU I%NXICHT, BRY-——IZHFHRL, RKEBROTIRATF %
HZEAELZ. 0%XDIvFYTORFHEROBEDICERUTERICED OZ. BEMHDIONBEICIEE
BXETOERBEFBNOEZ. Kz, HAMFER 2%XE 3% XD 0%XICHRUTERICEL, 3%X
M1 %XICEHEBEUTERICEBD O, 2%XBKR0 3%NXDHLMRTESB RO ITNTCOHEBRKXDEEEDS RO
L, ORATRESEFICKW\WETHicN BB Choz. RKEDEL, ORTESIFICKVEARY ——
IEEETDIZOICIE, BIRRICARED 2%D NaCl Z RS 2 END D EHRESNIZ.
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F—TU—F@F5FIE, FORAFv—RHE BRAY—E—Y, RKH4E

WE, ZIRYIDPA IV IBREDHFEREICBNT,
BEHODR(CEBIOL, KEDHEHNIEALTVDIEND,
EEMOIRELEN 200 BRARMB THEREL, YNICKDIE
EHEEFS5EBMEBRODTVND (BMKESENIRES
2019). RIBBBROBRMKES (2013) &, WEDX
FTEUT MRANGREBERILNR] ZRORED, ¥
[CHWEDORKENTHET /I VDEEEKZE 2023 FFXT
([CHRSEDEZBRICEELTCWVD. Tz, HERE
DERANDFRBE 1 2RREICBROTHD, MESNE
TARYINDBL [FBERR TN SN TS (BM
KEEBEBNIRES 2019). BMKERL, WELZSER
T ERCE U TCEWSAITHRND, HESHKOER
wINB I BZHDILHERDENE, BRODRE, BROM
BREOBIUIAHELTVD (BMKESEMNIRES
2019).

ARG, YYNOEBRUHIOZENEL, BIH3
ENEVWCEDNFHMTH D (Zomborszky 5 1996 ;
Hoffman & Wiklund 2006). ¥ hARZAL/zERFEF
FEESHTITONTSD, V—t—I, \V/){—=J, &
KROAL—RBRENRSEZINTND. V——JI&, BET
ECTRERICEIR, B, BROBTENZERNTDIET
RKEBROBBUED A LU, FEREIERIND (BF
S 2006 ; 65 2015). NaCllk, BARROERKM
BROKEEMZXEL, BEBEFICHTDIETILOFEMIC
F5L, TZRAKZEB®RT D (Terrell 1983 ; Gillette

1985). Pires 5 (2017) (&, DIBAICHIROEBAND
TROBIGREIDOAEWV 2% ORBERNLIZHES S, H
BUT1.6% OREBEZNMILEHBEEDBET, ROZF
V——IDEFERE, 88 BROTIRTFr—IClE
EDHSNBD O EERSLTND.

Mori 5 (2004) (&, ZH&D NaCl ZRNLZEARY —
Y EBRY —t—I OB TELZRE, 2F, T2
ATF v BROBREHDZERUIZHBR, BRY—
T—YDHDREDVERDIOEESICHFRNDERT
HolzlcZERSELTWVD. &z NaCl SENMEVEA
V—t—IR, RKEDET, BSDEN, SRI00BE
DOFBME<ZED ZEPMSE=NTLSD (Tobin 5
2013). LKL, NaClZBDEWVWHEARY —t—ID7
O AF P —HFEICREIHEICOVTEBESHICENTN
2N

NITEME 2017) & EBRDEED NaCl (EE
99.5%) ZRNUEZDYONRAAZRANT, TIX
F v —HHEEBREFHHICHITDESF IS EDE/RD
5, ORTERSEFIC<VETFHISN D BANTIROREN,
154, BRODLEEEDEZEKDD CEHTEDHE
NERHSMCLTWVS.

ZTITAMETE, OATRESHFICVERY —&—Y
EEETDIZHD NaCl SEZHESHICTDIZH, Fte
=8 2017) OEERNZRANT, BRAICHANULE
NaCl ZEN'BAY —t—IDRKES RO T I RAF +—

B8 - [ITRIT (fax : 019-621-6287, e-mail : muramoto@iwate-u.ac.jp)
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BUMICREIFEICDNTHRS AT O
MEBELUHE

1. #HEEMS LUHEHRN

SFRERE, BROFERODEBREMOLOERMICH
T, FESFRLEFDBRHICKDBESLIOBRSNGEZ, 7
RABBEHBRUAR 8BEDHEDR>Y>219IH (Cervus
Nippon centralis) HhSIRWSN, HBBICEEIE=N
WREH (M. longissimus thoracis) 7z U7z,

2. BAOHERESSUEEESM

EWREHDD, HESEORSHEBEIRDRSE, =—
NS4 Y45 — (MK-GL20 ; National, XfR) ZRBWLT
BAY Y TILEER L. BE, BRATY TILIERER
5mmOBEHYEY—ERANTIE, B 1mmDEE
HhyE—ZRNT—EIRNWTER UEZ. SRS Y FILE
PMZETDECIF—20CTHREEL, BBRIFA4CT24
BREIDFTIT o]z, RIS, BATY TILOEEZAIEL,
FBESD 0.01% (0% X), 1.0% (1% X), 2.0% (2% X),
BRU3.0% (3% X) D NaCl (fE : 99.5%, FOFeHb
BT KR CHICOMEDRMNZITOEZ BR
25mm BKROERE 45mm ORYU JOE L VRO Z1—
PP Y TFILE (1-8506-05; WILI L, KBR) DEIRIC
ER1mmONEHTRIITHE, Y TILESERA
BICHABEDESEAE UL, ABREDERTHSHRAY Y
Tz A0mm DB S X TEAUDFSNRAYT Y TIL
DEE (HAFIESE) KDz, a1 DDATY
TILD B 1 RERL, INTOT Y TILEDEILBDIE
EZ—ILT—TICELDENE. PEENT75CICRDE
T80CDD#—4—/{R (THRMAL ROBO TR-2A ; 7
ATV, KBR) THBETDEZ. Z0H, O5vyar+1
APICT 60 DDA ZTV, LIEONREEIESETZ.

A%, UYTIVEHNSEDE UMD > 7LD
FED KUY FER—/\—SFILTHREL, ESEREL,
PAREEEDEND I VFYIOR (%) EKRDiZ. &
IEREART Y TILHSES 10mm SROBERE 25mm D
AAEROY Y TIVEER L, S EEYERIESS (TPU-2C;

WEB, =R AL, BECHIT (2013) DAEICKD
FTORAF+—JOT70ILDNZETV, BREN, [FElk,
BROTLHETEZEKDE.

3. MEETEEAR

OvFVI0OR, BEW, 1B BROALMERSEIC
DT, ABXEICHITDEDREZ Tukey-Kramer @
SEHBREICKDITOE.

BRBLVEER

HEIEADPD NaCl N0 v+ Y JORICREFTHE
ZxR1ITRUE. 2vFYJODRICHEGBRD D= (P>
0.05). 2vFYIDR(F 0% XHMBXICHER U THERIC
Shorh (P<001), 1% XK, 2% X, BKLU 3% X
DEICERBERIGHDZ (P> 0.05). EiANI(c NaCl
ZANT D EICKRD, RKENOLETDE, BRUOR
ENEN U CHRKEICEFEENHONBWNTEN, &
NEZNRSNZ. INSORBRIFE, BIRROMRKMERE
NaCl DFMICKDBELBEDEND Tobin B (2013) @
RS, BROFMAZANWTCTRELEZTIS YOI Y —
T—IDRKMEE NaCl SE2ZEBINSE THRKMEICEF
EHHSNBNEND Yotsuyanagi B (2016) DS,
TNEN—HID.

MEIEADPD NaCl IENEEM, [HE%, BROHA
MEHEICREFIREERT CRURE. REME [HEH,
BROALHEFTEICHERGFBZEDDZ (P> 0.05). SEH
BRONBHICHBRXETOBRBRELFBNDEZ (P>
0.05). 2% DA LMREDEF 9.0ON THD 0% XD
57N ICHEBRUTERICELS (P <0.01), £Z3% XD
BLEEEDBEF 93N THD 0% XD 57N BX0 1%
XD 72N ICEHEBRUTERICED D2 (P < 0.01). NT
CFHE (2017) &, HFHBRADT I AF +—HFECE
BEEHBICHIFDORTDREFDIFICS S EDBEHEN SHER
ZRD, MEMN 046 LIE, MEMN 6.33KI/m®, &
ROALEFENBBINUEELT, INBINTODE
WaBEENEZSEs, BERRICESIFICLL, BEICE
ANDZIZEBRANIR CHhHd N dIEERLE. K

Table 1 Effect of NaCl concentration in boiled ground venison on cooking loss, cohesiveness,

adhesiveness, and load of gumminess of M. longissimus thoracis from wild honsyu sika deer (n =
16)’

NaCl concentration (% of ground venison weight)

0 1 2 3
Cooking loss (%) 77 +11¢° 41 +06° 27 *£03° 25 03
Cohesiveness 0.48 = 0.01 0.48 £+ 0.01 0.49 = 0.01 0.49 = 0.01
Adhesiveness (KJ/m?®) 6.7 =08 84 +06 81 +£08 72 +05
Load of gumminess (N) 57 £03 72 £ 04 9.0 =+ 06® 93 £06°

"Mean *+ SE.
@< Means within a row with a different superscript letter differ significantly (P < 0.01).
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NaCl ZELEBRY —t—Y

MRTE, 1% X, 2% X, BXU 3% XOEREM, (&K,
BRODLMRIEDOED, BREIICESFIC<WEFHEE
NdEEmlZIZENRESNZ. UHL, ALEEEICS
T, 0% X& 1% REDBICEFENBRDDIZIZD, 1%
XTIFOATESIFICKWVETHBSNBNTEENE R S
Nd. 20, BERICESHICLL, BEICEIRER
Nh2EARY —t—IERIET DX, EBIRAIC NaClZ=
2% MUEANT BN HDEEZDND.

NITEMREH (2017) &, DIDOKRERTIEHDIEA(C
NaCl (#fE : 99.5%, FMIEAEETZE, KfR) & 2% A0
Ul OREME 0.44, [MEMEEB6.4KI/M°, BRUH
LHRE 6.7N THD, BEEFICEDSFIC W EFHEE
N3EE/mzSBVNCEZEZRSLTVND. INUE, ¥HD
WEREHDBEAICNACIZ 2% AN UEBOEEM
(0.49), 19&% (B1KJI/M?), BRUHLMKRE (9.0N)
D, DIDOKXERTEEFHDIEAIC NaCl = 2% A0 UEFD
BlctkmLTaWLWT EZnRULTWLD. BES (2001) (&,
JHDMRERHOIBIFESE (2.7%) H'FARADHED (18.6%)
[CHBRUTEWCEZRSELTWVWD. Fz, Z0 ~UDEH
RICBVNTOLRHREDIIEHNBVRDERIE, REHIR
HORENSWVHIDERICEE L TNRT ILEENSL,
BEENENTNDZE (Asghar ©1984), ¥ HDK
BREHICBITZ0CHIRHDIEF407% THDIE
(Kujawska 2016), BXRUDIDARBEZEFHICHIFDB
EIRHDEISE 33.2% ThadZ & (BxbH 1991) 1Y,
FNZNHESNTVD. IBDH5, BRAIC 2% D NaCl
ERUEEE, BERICYHDORRERATIFESFICIL
WEFHBEND D, DY OXRBEZER CIFFHSNAWN
&, BROVHOMREHDT O AF +—EBH D> DABE
“EHDOBEDICHRULTESVDIE, ORI TR
<, BhSEBXRUDEHIRDIIEDEEZRFL TV
DOREMENEZ SND.

—MRIBY —t—I D NaCl SE(& 2.5% ThHhd &
(Cluff 52017) HRE=NTWVD. AMRDBERHNS
BERICESHICLKL, BEICECEINDDRAY —
T—IZERET B ZHICER NaCl DRIKRDRINERF
2% CThdZEND, REICERAZFAIDIET,
NaCl ZBEh 2.5% TlFBE<K 2% DY —TL—IZEETE
DOlREMNRENZ. FiZ, Tobin S (2013) (&, Bk
A 0.8%, 1%, 1.2%, 1.4%, 1.6%, 2%, BXRU 2.4%
D NaClzZR/NLTY—t—IZ&EI 2%, NaCls
EN1.4% DEDOHEESICEZIFANONS N 7R
SUTWVD. LHL, Tobin 5ROI) MMEH LIZY —1—
JIClEF NaCl 1zI3Tr<, fERp, 18%5EI, BROBFRN
ANENTHED, Fr—yYINERAINTND.
NaCl Z2H 2% FaDEAY —t—IZRETDBE,
SHINSOFNPDB IR, £r—I Y IDERH
BRY—T—YDREICREFIHZECDNTHRIETD
MENDDEEZDNS.
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TIRRDBROS, EBIRAIC 2% MU LD NaCl Z7 0
BDIEICKRD, FKENBL, FEEBEICKESIFICL,
BEICEHCZZNDDEAY ——INRETRETCHDC
EHRSNE.

E | 23

HEBARDIREICIBHZETEVZE RO]SERSBA LR
BERBRIOHM LEDORBENTKICEHP U LITFET.
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Effects of adding different levels of NaCl to venison mince on water
holding capacity and textural properties of venison sausage

Mizuho NAKAI', Moeno NISHIYAMA' and Takayuki MURAMOTO?

" Graduate School of Arts and Science, lwate University, Morioka 020-8550, Japan
2 Faculty of Agriculture, lwate University, Morioka 020-8550, Japan

Corresponding : Takayuki MURAMOTO (fax : +81 (0) 19-621-6287, e-mail : muramoto@iwate-u.ac.jp)

This study was conducted to evaluate the effect of adding different levels of NaCl to venison mince
on the water holding capacity and textural properties of venison sausage. M. longissimus thoracis of a
wild honsyu sika deer (Cervus nippon centralis) (n = 16) was ground and divided into four samples of
mince. Different amounts of NaCl were added to each sample : 0.01% (0% group), 1% (1% group), 2%
(2% group), or 3% (3% group) of each sample weight. Each mince sample was mixed well and boiled to
produce the venison sausage. Cooking losses and textural profiles in the sausages of all four groups
were analyzed. The cooking loss of the 0% group was significantly higher than those of the other
groups. There were no significant differences in cohesiveness and adhesiveness between the four
groups. The load of gumminess of the 2% and 3% groups was significantly higher than that of the 0%
group, and that of the 3% group was significantly higher than that of the 1% group. The values of the
load of gumminess of the 2% and 3% groups and those for cohesiveness and adhesiveness of all groups
were evaluated as having deformation resistance. These results suggest that it is necessary to add
NaCl at a level of at least 2% of the mince weight to produce a venison sausage which has both water
holding capacity and deformation resistance.
Nihon Chikusan Gakkaiho 91 (2), 127-130, 2020
Key words : deformation resistance, texture property, venison sausage, water holding capacity.
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