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T YA Cervus nippon yesoensis lFit/B &z &
FRIBEM THHN, 1870 FRICAVPER L EZ@EL
I27zH 10 HEERIRDILESNE. Tz, 2ENLEE
[CRODIVIHDESBHIFHRUIZ. ZDIZHXRHMTHD
IVAAHN= Canis lupus D@L, FNICHRT, 2
EBICDOEDERMITONIZT EICKD 1980~1990 FLE
([CERERADPDCESHITIERNTIBIOLE. CORFE
MICHEVIYV Y DERAM - WEH - BANDORE, = - 5l
BEDBREHOBNS ROERERICHELTRETRE
BLBWEE5rz5LTVD (TYYHHR2006). &
DIlzHiCEENEHERICEDLEL, —EFHPLIZED
DIV HDEWEIEN P EELICRDIHEDRI G E
DEHHSBUEINL, £2EEERHNOER - &l - &
ﬁ[i?#ka ENEREREETEMN 24 FETRKK

B3 BAICRATWVSD JUBBRIEKES 2014). DK

SHESHNSIAE, BEBERCRIVYhEILEED
BRCUTIRR, BHFARDPREREZRDGND, i
EEZEDR B HISIRE(C DRIFDFALBED BHHTHN
TWD (REBIYYHINERZE2014).

IVIYHRDEDBEICKNE, BEY V(OB
22%, FHBERAIG 1~5%Td D, ZEHICLDEEIDHD
DIDBAEHRT 2EY Y/ OBRKFZEET, BHE
BHTHRBRWN (BI)I2003). F/z, BOKRBERI A
JOEvEEHFDETIVIVHA (6.0me/g) F4AN (1.9
~41mg/g), BA (1.1mg/g) BXUEA (1.4~16

mg/g) [CEENIERBICHL (Sekikawa 5 2003). =51,
BRIYVINOBTHDZIFIOEVIEANLHESHTND
CENDIVIYNADHDEZWN. &z, BEIBORHIC
TOIRBEREDILZFVOZEEEZVNE (TV VAR
= 2006) oREBCEHIBEIND. MERITTEHBFED
ITVIHEERRELURBE U CRBRNERIET D [— &)
EVWDSHIUDWEEREZESTWND. 2, —BORESE
ECTRERIVIHADIT - FdICEDBHNED SN TN
3. LHUL, IVIVHRFFEDRENH D EPRED
[CRGHFEETDE (BiB5 1998) FEDEBHD, M
TAZENDBVNDODRIRTH D, BLVITEMORRED
KHSNTWND.

ARRTIK, TYVVHAZERRE UEBESHEITZR
W\WTC, BRANFHFDOREZRAITDETIVIVHDEMD
SARENDCEZEBNEL, REBEDEVICKDIRRAESD

DREFMIC DV TOREERELEZ.

B LUFHE

1. SEERMH

IVYHOHBRASREERZERRE ULTAHL, E5HER
BERT-30CTHRRELURZ. REBDEWVWZHDIZD,
& Aspergillus oryzae =& Uz 5 BfADH RIBS

FAEE, K, IEHOHEARER, EHR (BE  KX)
KB, VTR, BROWBYIDRE EE: TVYIYNT
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FEFNEDEBODTHD. IBhHE, TIVIYHREZY
FIR FLER4mm) K91 cm ORBEID ICZNZNAELL,
2RIC LEOBEEERELU CRIBBRZESNDWVEBEL, 7
SAF VoY NMIT25CTHBEUEZ. 24BE%, LT
ZEREITDERDICEHRL, 20CTHRU 24 BEBELED
DEZFNZNDEE Uz, KSH, EBBDBRIOKBEE
EICHEWVIRK UZF8ICRBE S K END P ANILFILAD
fRFEEBLTCEELE (kK 2012). Kz, AWMRT
(FHEREBAILEEE Tetragenococcus halophilus (FX
BSHBIE) CEBRABES Zygosaccharomyces rouxii
FBSEHESE) BEMALE.

2. HHHDORE

AMATIERBAICERIE, K 2, BROEBEZEREL
FH2HZE—TERECRECE, WAN, 2BIDHEZE
RBREUNILTERIELE.

ARIVIYNHAZEFERLUTETA GmmB) ([CUEE,
EHESE (PEE2014) [CEUTERTICRIEBDHS
EICB3DDORBX (A BIE15%+#, B BIE15%
+8+IBE, C:. BR15%+B+IBE+ES) CH
TTHAHZEARL, 30CTH6 HBEREBE=EEL.
BEH 1 ke DBDHEDIINEASAM (1.5L D) [CA
NTITL, THNICEHULE. BB DAHFFIC10°
cfu/g, BERMAHFNSK 2:BE%E(IC 10°cfu/g LN
VOB THRINULTE.

3. AELHMARBORES

6 HARBERDEAHZES5CT 10,000xg, 30 HEHE
DOBELEZ. mODBERO EEZE QOCICEIET DX TH
ANZETV, BRFTHRAURE. 20D#, No. 5C DA (77
RNV Fvott, BR) THBULTESNIZSRZED

4. EBALERVMER

®iAEEEst (COLOR AND COLOR DIFFERENCE
METER MODEL TC-8600 ; RR&E®1t, RR) AN
THEEET, DHEAD L, a* BB KLU b* BEATE L.
B, HIRABIEFE2mmX40mmxX50mm ODAXESD
BDOEFEABUE PHIFHSRABBRKD pH X —4% —
(HM-5S ; TOA %, #P) ZAVWTCERCAELEZ. £
ZFRDEEDBHRE (BAEBIARAT 1985) ICELTH
W —IUE (L 1982) ICKRDAIELEZ. MIGABMHE
DU & DODIERE (BAREMINFRAT 1985) (CHEWLY,
Brix o RBEBHZEEZLSINWVTEL L. Bd, BrixEsn
R ZERET 20CICRIFL, ¥AREIET (N-50E ;
ATAGO #t, BR) ZAHWVWTAIE LTz, &z, BEDEU &
S ERE (BAEMIFZRAT 1985) [CHWVE—ILiELDT
AEULEZ. ERY=ZYDEEIFF T v 05— Histamine
(FyvI—vY#ER) #t, FH) ZAVTESRE (Sato 5
2005) [CRDAIELTZ.

5. RS2

W =/ B E stttz b U O OO0 Chrs >/
%, P /BE#HET (L-8500 ; BIL&ER, BR)
(CHUTz. &z, BREEBAMIIE R EZKBKTE0BHRL,
ERRAEOOY IS T +— (HPLC BERBOTIY AT
L EREERT, RE) ZRWVTHMURE.

6. BREtIHICKBHEKDIT

ARARCTERILFF P YRIVKEL Y (KRRHEE
TS-5000Z ; Insent #t, fR)I) ZRAWVWEZKIHZITD
=z (BRWS 1997). BIRHN1.5%ICHRDRDICHEKBKT
HRUEERNZEDTEREE U, KETYHhBEL5NZ
BR(F 13 TB4E T, 8D (BRIK A, TORMOK/E,

BeUrz. SHRHMSE/R, BRI, DK, 18K, BB KUK B)

CORBBREK (CHDRBK, SHWE, SWE, K

Table 1 Compositions of the various kinds of meat sauce products

Soybean koji Soy sauce koji Rice koji Minced meat koji ~ Cubed meat koji
A B C A B C A B C A B C A B C
Ground meat (g) 450 450 450 450 450 450 450 450 450 450 450 450 450 450 450

Salt (g) 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Water (mL) 300 295 290 300 295 290 300 295 290 300 295 290 300 295 290
Koji (8) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
T. halophilus (mL) 0 5 5 0 5 5 0 5 5 0 5 5 0 5 5
Z. rouxii (mL) 0 0 5 0 0 5 0 0 5 0 0 5 0 0 5

Fifteen kinds of meat sauce mashes were prepared on a laboratory scale from Yezo sika deer hind leg meat
using salt, five kinds of koji, Tetragenococcus halophilus and Zygosaccharomyces rouxii and fermented at
30T for 180 days. Soybean koji, soy sauce koji and rice koji were prepared by the standard method.
Preparation of minced meat koji and cubed koji was as follows. Yezo sika deer hind leg meat was minced
with a meat grinder. The minced meat koji was prepared by incubating a minced meat inoculated with
Aspergillus oryzae (AOK 139, Akita Konno Shoten Inc., Akita) at 25T for 24 hours and then at 20C for 24
hours after mixing. The cubed meat koji was prepared in the same manner as the minced meat koji except
for the use of cubed (1cm) meat.
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BRODFEKIDYD) THD. AMARTRFERT DEMDD
WTEFEELK A, ICHDRBERBLOBHZERNI L. N
(FBEL A, [CHDRBEEIFVNDIDZEHOEICES LB
&, BEREMO Y UERICHABREAMES, EhDik
DERDBEMRICONT FHEDEBEMENFSWVIRBICK
3.

7. 'EREETE

EhERE (BAREMARPT1985) ([CEUTIBLIEZ
BT, &0, KBKXUEHDOREICDNTEHE L.
FT, o, KB, ZVFRBDSLOMBIDRBOEE
EICEL IBEDRESDP TN RESVDDE 1 78
HIOERUR. RIS, ZOERUCDPTREFINDHR
BaERELEZ. BH, KRILOBRIEFESET7 A, &7 AT,
FplE 22~30 T D, BEAGKDIR&ICFHE AT o/
7z, KICODWVWTRHBEDN1.5%ICBRDRDICHRULE
SREALEZ. BB, AR TINRDBARANFHDREE
EOVEVNHE T, BHEDERDOHNGY 1 TORBD &
Tbd (HvES 20004, b).

8. IRETERIR
FKEDITCRONZT—F KRR B BTN
VO NERWCRESHIT (EManH) ZXRiEUE. I8
itz AWZBREHD COBRERE [ Kramer DRE
(Kahaman 5 1973) ZBW\WTiTo/=.

] ES

1. EHEOYEEFHMER

SREGDINEEZRFHELZECS, ZYTFABRDIO
TIDARE CF PR, 50%ICHizBN oz (R 2). —7,
KRIH, EHADROKBClE 50%LLEDIREAE SN,
VIFNHHRERX (AX) TH+IABEARNX BX)
BROE + AEE + BRI (CX) KOFSLMEGD
HFENTZ.

efREsdE LB, FLEBEPEGORDICERERL,
08 > = YTFRE > EHE = KB > KSRODIR
(C&<, a* BREEBRAKRRNX TENDZ. b* Bl
WITNDOHBX THAZE > K = 8 > VTN

# > YD RBOIBICEWVMERERUEZ. &Kz, BODBE
BICHHIDESTFBRECKTARXRKDE b MMETID
tEaiREz. LEHOT, KERIXTEEHENR
<, RBFMIXTIEZENABNCE, BICABEEEE
AT DEEBRENEZBRDZEDHDH DI

038, XBBIORBHOFARUIZARED pH &, 4.6
~51 EEHELTCREFRBEERETCHDIZ. LHL, K
SEHORUUIZARED pH [F AXTIE 6.7, BXIE 54,
C Xl& 6.3 o\ BEs s BEZRLEZ. W
TNOEEEERDOBIENF 20%RETH o/, iz, 8,
HABEESROBERNICKDENFROENBHO D/

PERDFEVFNOERS 1.7~2.1g/100mL DEE
Toholz. Tz, INHDEIF JAS BIETEDHON TN
DAZROSHFRL NI (1.5g/100mL) (BMKES
2014) KDBEBWMETH 2. BEABUBEED ENT
NOFERTH JAS BOAZROED (FR) HEDHD
16% (BMKES 2014) ICIRZELBRDDZ.

REBZETNUEERTIE pH D ERHROSNZZ
», ZORARELTERAY=Y (Hm) EHEICKD HmM
DEMN—EEEZ SN (Satomi S 2008). Sidss
DO HM EFRAEULBR, AZBESHETOIRD
45ppm BIRDETH D7z, DT EHDS HM [FKSER
X DFEEDPD pH EROEHENBRECEFEVEEX
SNz,

2. HRO2EREIER

Wt = /BaRELUREECS, 21 BRODZ = /BH
BRESN, WIFNOFEBTEINSYZVE, UIVBKRU
O YYD BRNTHD, PTHEREHINXTHIC
BETCDHOEZ (R3). Tz, DFKICESEIDIILEY=
VBET ANSFYBEDATE X bDERINXIC
ERFBEN D2, 512, RGO AXE CK
TREZILVFZYDMBESNT, FILZFYEDSNRHEF
HThorz.

EHEBERER 4 (IRT. 7TRBOE#BIRESN
BB EFPERNIX MO C R TZMEG
HoNz. HEHDE, KEAMIRZERE, IS

Table 2 Physicochemical properties of various kinds of meat sauce products

Soybean koji Soysauce koji Rice koji Minced meat koji Cubed meat koji
A B C A B ] A B C A B ] A B C

Yield (%) 603 539 561 674 575 565 583 569 535 456 458 478 447 441 436
Color L* 80.70 87.00 84.09 8956 9029 9214 8950 9126 91.86 9173 9370 9418 9410 9458 9424

a* -036 -354 -275 —-610 —-620 —-584 581 —-630 —-622 578 -598 —431 -442 -386 -6.22

b* 5168 3757 4178 4059 3671 2832 4223 3480 31.89 2937 2469 1619 16.15 1330 1447
pH 6.7 54 6.3 49 46 47 5.1 46 4.7 4.8 46 47 48 48 51
Salt (g/100mL) 201 207 201 194 198 203 203 199 200 193 198 194 195 198 200
Total nitrogen (g/100mL) 2.1 2.1 2.1 1.8 18 1.8 1.8 1.8 1.8 1.9 19 19 1.7 1.7 1.7
Soluble solids excluding salt (%) 137 143 139 147 147 143 15.1 162 159 143 142 137 129 122 119
Histamine (ppm) 44.9 7.8 39 78 59 ND 215 78 ND 219 3.7 55 9.1 73 201

Fifteen kinds of meat sauce mashes were prepared in the same manner as Table 1. After fermentation, the meat sauce mashes for each sample were
mixed and centrifuged at 10,000 xg for 30 min at 4C. The obtained supernatants were heated to 90C. The meat sauce thus obtained was filtered with
filter paper (No. 5C, Advantec Co., Ltd., Tokyo). The filtrate was bottled in a plastic bottle as a final product. A : Meat sauce prepared with 15% salt and
koji, B : Meat sauce prepared with 15% salt, koji and T. halophilus, C : Meat sauce prepared with 15% salt, koji, T. halophilus and Z. rouxii. ND : not detected.
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Table 3 Free amino acid compositions of various kinds of meat sauce products

(mg/100mL)

Soybean koji Soysauce koji Rice koji Minced meat koji Cubed meat koji
A B C A B C A B C A B C A B C
Taurine 65 66 62 56 45 71 42 38 37 54 46 4 57 62 48
Aspartic acid 850 704 744 512 352 387 553 430 402 436 265 286 148 182 198
Threonine 415 456 478 395 371 382 323 308 291 389 313 337 253 259 281
Serine 12 105 22 348 320 329 198 265 251 239 275 297 197 225 210
Asparagine 55 59 58 240 251 255 91 157 142 238 209 215 208 213 234
Glutamic acid 1393 1213 1268 1057 1051 1113 874 935 879 1091 963 1022 833 847 882
Glycine 208 252 287 206 185 190 163 154 145 198 146 161 119 120 127
Alanine 574 681 766 582 642 605 511 536 496 653 590 612 526 507 551
Proline 335 231 259 230 208 215 195 184 173 222 159 170 149 136 152
Valine 640 590 619 524 514 542 457 461 435 542 464 487 409 406 439
Cystine 26 61 50 7 8 21 9 12 13 26 24 66 31 58 61
Methionine 277 279 277 245 253 266 218 229 216 273 235 255 221 226 243
Isoleucine 579 587 607 502 498 515 433 448 420 545 465 496 426 435 465
Leucine 909 956 971 856 857 919 775 822 772 933 824 877 757 773 822
Tyrosine 80 70 74 94 86 79 80 71 79 69 92 92 83 79 57
Phenylalanine 276 442 432 384 383 419 349 360 340 395 346 378 314 324 335
Tryptophan 106 97 103 10 19 ND 20 12 9 74 55 31 58 61 66
Ornithine 132 49 563 8 7 3 9 3 8 10 2 9 5 3 14
Lysine 1113 1041 1100 927 915 998 810 852 810 992 863 936 784 806 884
Histidine 217 254 258 199 196 202 152 163 151 221 184 204 162 166 181
Arginine ND 464 ND 626 619 669 546 600 569 657 591 637 479 494 470
Total 8263 8658 9001 8008 7779 8178 6809 7039 6638 8256 7112 7608 6219 6382 6721
See Table 1 for A, B and C. ND : not detected.
Table 4 Organic acid compositions of various kinds of meat sauce products (mg/100mL)

Soybean koji Soysauce koji Rice koji Minced meat koji Cubic meat koji

A B C A B C A B C A B C A B C
Pyruvic acid ND 25 23 ND ND 11 ND 8 ND ND ND 14 ND ND 6
Malic acid 15 6 10 ND ND ND 22 ND ND ND ND ND ND ND ND
Succinic acid 97 29 34 44 46 58 47 54 55 7 ND 22 4 6 16
Lactic acid 120 319 282 537 895 805 239 827 799 829 1193 1170 1263 1213 1119
Formic acid ND ND 7 ND ND ND 4 3 4 4 21 ND ND ND 3
Acetic acid 624 577 650 20 14 11 186 46 37 250 67 14 10 ND 41
Pyroglutamic acid 385 487 429 398 399 382 351 343 340 384 374 406 324 327 335
Total 1241 1444 1435 1000 1355 1267 848 1283 1235 1475 1655 1626 1602 1546 1520

See Table 1 for A, B and C. ND : not detected.

EOIIEYZVBHIRFESDHTWVEZ. —75, KRSEH0
XTEH OB EERD, FBLDEHBRHZ KRE
SNz, iz, BUDRBAIXUANDFE T B X C
XFARKDBIABENSWEHNHDONZ. BHEEHE
DEWNE pH DBREFRZEHDE, BREERFEEDD CTEFERD
SHBEGE, pHH 5.4 LIEOHBTIER 4 S EES
<, pH BS54 LITOFEE TR 2 LT SEVMERIDR
=niz.

3. HWEOKRELHICKI%RMN

BIE U BEROBUBEREL (BRICIEST DG
BRERDSOEBEORE) U, 10 BEOKITT—5D
SERDDM7ZETOZ (K1), TORR, 1 FMH (PCT)
CUTOFRKEDBEDH (F5F08.6%) T, H2EM
72 (PC2) &ELTOHDBEDH (F5FK1.2%) HKD
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BEELDEDENEZ (RRFSE99.8%). FHAT
[Ot] CROEFHEDDHROIETHD. PC1 TH
BDERGEANE (DFRKPLYT T, Rip) SENLUS
DAIX BEGRDRNY T, &iR) [CREIKBIENE.

4. REOERESH

REFAINED 3 5HEHE/RIVDFFRPICVTNHR
hie<, BRESHDZHRmT & CEHRHETH D122,
AMERTOBREFHDARI R DERN Uz, RICERE THR
NDHABDOBIRZT Oz, TORR, EHHE AR TIFE
ERX A (BDHAIRX) DYFERN, VTR TIFHERX
C GLBECBEERMIK) 0, BYDABTEHERX B (3
BEAIX) BMFENnz. 22 TERSNIZ 4 DOER
N5, COHBRKNFENDONFULIFAELZEIS,
R A DRREEENEFRE CRRICIHFENTZ (K 5).
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Figure 1

Principal component analysis of various kinds of meat sauce products.

O : Soybean koji, v : Soy sauce koji, & : Rice koji, < Minced meat koji, [

Cubed meat koji.

See Table 1 for A, B and C. PC1 : Strength of umami and

weakness of sourness in initial taste (horizontal axis). PC2 : Strength of peculiar

flavor (vertical axis).

Table 5 Sensory evaluation of four meat sauce products

Soy sauce Rice Minced meat Cubic meat
koji koji koji koji
A A C B
Aroma 31 25* 31 51**
Color 18** 28 4 54**
Flavor 26* 32 36 46*
Overall guality 23** 30 35 5o**

Sensory evaluation was carried out by 14 trained panelists (7 males : 7 females ;
age range, 22-30 years) from Rakuno Gakuen University using the ranking
method. Numerical values represent the summed order that a panelist
evaluated each product ; a small value represents a favorable sample. See
Table 1 for A,Band C. *: P <0.05, **: P <0.01.

KEBATEEODERICIFENZD, =Y TARMC CTE
WINDIEBHERENHSNT, BYIDNEAB TEE
D, 8 RAEKDIOEENZREDNTNEEERICHEN
BOEWVWDIRRTHOZ. LEDDT, 2FNERRE T
MIdE, EBE A FbOFIABICENBRICIFEN, K
BAECIVTFARACFAEREDHSNT, #BYDNEEB
[FADFBHC N THBRICIFENBNZ EDD D DT

z 23

TYVINDBEHERICHIFDINRELT, TVYVHE
REUTHWRERDERTHD, BAPEBARGELT
OFANEZSND. FBSNTLDITYIHNARO—BIE
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LARSYRBRECBWCIETIEWSHHCEEMHOFN
BMEUTRESNTVS. LHL, BATREIVIOD
BACUCORHEIFTELS, VAR SYREICBIFHHME
O—RBROEUVICEPL, HIPEEHRHAICHEDOTN
DR CTH2 (MBEAHA2013). AMRCTEFIVIHE
TAZERFEUEREORFEZTOZ. TV YHRICK
KEDERENDDH, BERADBIFHEICEDREDESE
TECZEDRBEDRBZETOZ. IBDE, EBESHKIN
AU THBEEDEVNCRD2R@DREZLRUEZ. €
DR, 2EZRDEFEHHLEZERT1.7~2.18/100mL
DLANILT, INKTOREBBODHTT—F (1.3~2.2
g/100mL) DE&EETH oz (RS 2000a, b). FEIGO]
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BHEEDICEUTIE, AERIIXISEHER KA
TR Dz, INEFAEEPEEODIRIF—RTHD
EFECADREHCEBRL, AR TIERSNIZIERN S,
BREEDL7ILID—ILREBEONTONSCEN—RBEEEZ 5N
7z (S5 2006). Kz, ABMBTHRIDE, BE
HEIROAMEEDFZ Y FRB CaLBEZRLZ. DT
EFBOIRICKDEN FTEN 4mm BORA, &E
(& 1cm BICHIE) DREEICHEZRFLZEEZBND.
BROBEDEBRRRBIFXAMS—RRHTHD, DR
IHNFIE pH T TSNS BN HD. 37 + 25CODER
THESBIZE2HOKE, FHERIGE 1 BRILAIC pH
H2HIIETIT DI ETBEDETIRIFEI SN, INHER
SROBHIRBDIERERLUSNTVD (FI15 2006).
AR TH, KIERXD pH (& 5.4~6.7 TH D, 1t
DD pH (4.6~5.1) KDGIBEDETMRLZD,
L* &, b* BHmEBIDREND/Z. RERIXDD
2 (FFHBEFG 1 BERICpH N2 XTRMICTETU
i), thOEHKLDBBENRRAERIEEEZI 5N
HEEDPORIEBRNIXD pH EEDREED 1 DEULTIE,
Hm BRBHNEX 5ND. INETICREHBOEBEDPDES
HTEF, HMBBEDEUDEWVDHRAE (Taira 5 2007 ;
Satomi ©2008) H'dd. BIZE Taira s (2007) F=
FR, Y135, FEOFZEREEL, EHRERANZHKE
ECRERZEHELEES, FEBEDPIC 2,000 ppm LN
JLOHMBREDNRIDEHRUTWND. Kz, Satomi 5
(2008) FCDRAZR/ELEZECD, HMEMELRF
(hdc) B9 % Tetragenococcus halophilus HIRE&E
THD, REFDPHETICKDRANVRARET HM &
ERLTVDERUTND. ANAR TRAZERIX LIS
DB D pH FREBEPICETULTHD, REAELD HM
UNJVRIEBICENWC ENROSNZ. LHL, K28R
X TIEREDIC pH A ERULTWVD7ED, Hm OBREN
RREULTEZSNEZN, REEBD HmM LAJLIFEN
ZENS pHD ERERIOERE RSNz, —EHIC
VBN FERICHBNT 30meg/100mL =8 % 2 &R
8, 50mg/100mL ZBX 5 ERRBREHESNTW
2 (WIS 2001). LHL, HERSORAAMIEZE
BB CE—MRNICEWVEQICHD, BEBDIBEIF
34~480mg/100mL URJLDENZTENTVDEHRU
S5NTVD (WIS 2001 ; pES 2002). Ffz, PES
(2002) ICK2EEBHD VBN DRETEK, PEEREMD
(2 #1%) D VBN [FZNZ71 350 BKU 440mg/100mL
e, pHE64 £ 6.7 E5WMEBICHD. AMRTH
REBWANXED VBN ZHIELZE D 156~234 mg/
100 ML DEEBBVNLANILTH DIz, RICEKEEE/MZE
HDE, IBOYBODEBEERL TSNS FHE
FRENEBR DI BAE TR <BEBAEENECITHNTN
DEHEHENZ (RY). INSDEBIFPEEREDD
BEOHEREBLLTCHED, BREHHCEBAATFHTH
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WEHRUSNTWVS (MRS 2000a). TY Y HERER
D pH ERICDNTIES#E, MEDBEDDHPOERKE
M EDRERZEREL TV ENDD.

REITINXDOHBDERE P =/ BEREHD &7 ILF
“YiFpHABLER (AL C) THREENT, FIL=
FYIEEC ERROFEB TCEWMBANRSNZ. JOZED
5, TYVYHERBEDIC Arg-Deiminase ROEIE(CKD
FILFZIYDSF I ZF INDEB|ONE Uz EHEBIEIN D
(REBE P 1987).

Nguyen 5 (2005) SKXO=LE5 (2007) [FBEIRAIC
BIg, 8, B, KOKXUOEBEFRE (Alcarase 2.4L (EC
3.4, 21.62) BKU Flavourzyme 500L (EC 3.4, 11.1),
Novozymes #t, Denmark) Z#&0LT30CT6 »A
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Figure 2 Principal component analysis of twelve kinds of meat sauce products.
< Soy sauce koji, & Rice koji, < Minced meat koji, []: Cubed meat koji.
See Table 1 for A, B and C. PC1 and PC2 are the same as in Figure 1. Solid
arrow : Changes in sensory characteristics between koji (A) and koji+T.
halophilus (B). Dotted arrow : Changes in sensory characteristics between koji
+T. halophilus (B) and koji+T. halophilus+Z. rouxii (C).
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Quality characteristics of Yezo sika deer (Cervus nippon yesoensis) meat
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The purpose of this study is to produce moromis, a popular Japanese meat sauce, prepared from
Yezo sika deer (Cervus nippon yesoensis) using traditional soy sauce production technology. Moromis
samples were prepared with hind leg meat using five koji molds (KM) : soybean koji (SBK), soy sauce
koji (SSK), rice koji (RK), minced meat koji (MMK) and cubed meat koji (CMK), 15% salt, halophilic lactic
acid bacteria (Tetragenococcus halophilus) and soy sauce fermentation yeast (Zygosaccharomyces
rouxii). After fermentation at 30C for 6 months, the moromis samples were heated to 90C and filtered
through a No. 5C filter. The physicochemical and sensory properties, as well as the extractive
components of the meat sauce products, were investigated ; measurements by multichannel taste
sensor (MTS) were also obtained. The pH and acetic acid contents of moromis prepared with SBK
were higher than those in the other samples. Differences in taste were distinguishable among the
samples prepared using only KM, KM+T. halophilus and KM+T. halophilus+Z. rouxii by principal
component analysis (PCA) with MTS data. PCA results indicated differences in umami and peculiar
flavor among the samples dependent on the type of KM employed. According to sensory evaluation
using the ranking method, meat sauce prepared with SSK was the most palatable of the samples.

Nihon Chikusan Gakkaiho 86 (1), 63-61, 2015
Key words : meat sauce, multichannel taste sensor, sensory properties, soy sauce production technology,
yezo sika deer.
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