Bhpk#& 5 0651
Kk H o RTE R ER 2 W ~Rad RS Ik
WZRNE T B YRR O

wo F2
R KT HARE % (T35

B OE L MMEEH @ 2~3%D B A G RIEZ ORI T I T, MBI R JE WD IELI 2 RIENE L B,
PV &L, 55~60°CIZ3W T, BN CHD TV E R OfE 2~ ONTENEZ 7 7 —E2MERL, M ERIEZOM R AR
ETFESEAWACRE DL THD, ZORVEIHT L2012, AL, 70T 7 —BA e 2 —2 Gl ARl D FEIC
s RTEPMER SN TS, £ZC, AR T, 2AEENL T 0T T — B e X —ThHLA VT AZTF
(00) %, BEEZETOEIFZORVBGIEICHIH T2 HEL T, OC 28T KA I BEERMLIEI BT Vg
EZ VTR | KRZ RGN RN RAE S B O 5B A 7T L 72,

2. EBMEIE L RRLI-TVEEZT7 — R aey Y —2 W CREL, TVEOIREN 0~1Cllleol- Rl B4
WINUTz, £, B aE Nz 52 &1%, B ERRHCIINU, WIE Nz =%, T8 OIREN 10CITR5ETTY
HaIHITEML, IV TFRICUT, IV T2 T0EZ91E 48 mm DL =V 7> 7L ACTRIEL ., Wiz Rk T
FEATZ, ZDF., 90°CT 40 ZyMREL-# ., EHICH/KITEL THAEIL, Bk, 4CTHRIFEL, HRIL-FIED
DL L THIUIA B fie K fef B (FRLIA AT ) P O3 A RE LT, 72, 89 5 mm OESITEREYIVICLIZET L)
FIEZOUIWEIC A EEH OB A ES LE) 8L a & b(BHEEEE) 222 AlEL, N2 —HEE
BHL,

3. MFFEAEREBE DEFEZO— RO TSN CWAAF R X T BL Oy O30 &% ATl E R
L, NIEMET 07 7 — RIS RIE T K Z ST E DTN RN DV TRET LTz, Z DO RMND, OC & Teks
RTENE, WEOT0E IR R ONIEN 7 0T 7 —F (Papain 20T 7 —1) AR ILE T AN D)o,
ZNHDONTEM T 07 7 —E ORI R IEIRE OISV TR A2 WK T LD, WO REIRE 2B W T OC
EETe KIS BERINT HIEL S TIHHIISDITIKR FLE, Fo, FHBEOREAZH7 0512 OC # & Tk
B RGETINL GRELZET ANFIEZE, SHRONFIFZELEL C, ZOMEL QXN H LT 5280800
77

1. AR EM

AAIEHEE . OB RERE DR IR E £
TWD, ZOHTEH, X R_TEITWANAR ARG A
ALTWDEZEZLNDN, DR LR LT 56 R
TP IH EV EES TR, £, 3t
DE NI EIBT DR R BT LA <
ITOILTNDN, EDWFFERI G T = ATE - DIRFLIZAFAE
T OUTS L SV EToDT VT IVAZRRLITND,

A AR OAIRIEMEE A T DX B A IS
UGS REESE (T T — B AL rE X —) ThAHAY
P AHF L (0C) | BERE G IS L RV BETHY | g
(bR L AT D R T DL 7T | MR FAE

MEfG35y-TIBEEE (GABA) | 7o X4 T i 28
PapE R B FE A2 EDFAET DT EDBEIC R E SN TS,
ZIT AR TIE, ZNDDX L ST DG
OC IZEHL L=, P ATAL T uT T —P AL eEZ—Th
HYAEF L, N T T T —BIEMEAFIEIL £
7o AN T 57 a7 7T —BELET LT, AR
ZRHE T DD E LR EEEZ BTN D, 2D A
T B, XA H D Papain, T2 HED Ficin,
X4 TNV KD Actinidin ZoE DT AT AT RTT
—BERF R E T2 I EORITHY, =D
D7 7V —IHHESI, ENDIFTAZTF U A—/R—=T 7
WL T—DIRAEIND Y, VAZTF AT A
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BT LB AL T BFAEL S AZ T E LT
—LVRBRF L D LI REF AR STND, &5
W DA HAT, YR ENLL TV RFT N RSN
T% ¥, OC I AX T L A— =T 7 — (& T A
WM AL F D 1LFETHY, A EFH RO AZTF L Th
%o ZIVETIZ OC IZOWTHE, IRIZZET DR s &
TV, O S-S fEA. 7 FTIATFR HEHEE £
WHLHLSZ L RTE ThD, @ YT AZTF ATh D005
T BT RYTF LT BRI IEEL TS, @ i
B4, @ pH 2~9 OJLEPHCIEME TR, ®
oA, BRABRE., SLEREOIEREHT 5, LA
FOMWHE LEREE A TS OC 1, AT ORI E DS
RSN TWDZELEE T HE, e MmFEM, EIE
REIED e & ~OTE AN RSB Th D,

BB R ORFEMIZIT, 2 ALSMCB 2 OB H D
N3, 2[EF 2 (O HAERE 5D DD EIE T2 E DKFERD

Ui, (R EE R THD, 4 BT, AR KEdH
FOHFFRVNEADEALTEADIFE, DEFEITHA
FICHERL CND, Ol 2~3%DREE G EIF
ZORGEIZIBN T, MBRHZRY JE WD IRA e D A
U5, [V JEIE, 55~60°CIZB W T, BB TH LT VED
iz ONIEM T 0T 7 —EMER L, NRIEZO R
AR TSR LD LTHE Y, ZOFRVE
M 572002, BUEIL, a7 7 —EBA et —%5
DI ARE OB S L S BMERSNTNS 9, L
N, REDBAL TNV FO RIS AR LY, B
A LAY e X A - Fn it ORI EE - e <N b G-
WD, ZOXHR B Fh, BEEEICB W TL, Bk
B RPEONRREL T, BRIEMMES L RER R
ENTN5,

FIZ T, AR T, 2ATEENL T T T —E A
X —Ths OC B A E T FEZORVP ILIZFIH
THILEHMEL T, OC ZETe ks I EERINLTZ
(BT NAMNEIXZ ERBLL, KZ L RTETRIND R K
(ET RO EATEL 72,

2. MRAE
2.1 EBMH

AWFFETIL, AT RIHT A BEOTYOFTOEZ
Too TOHIIMEH T 25FETIL-80CTHRAFL, i HRFIT
4 CTRRRUTz, AT T, VAT AT a7 T —EBLL
“C Papain (Sigma-Aldrich) , Cathepsin B (Calbiochem) % %3

OBV 7aTr 7 —E LT Trypsin (FRGHIER T 2%
(BR)) 2N TNz, AP TIE, BT ADEFIA~
DM EL T, By RIR DK E 78 GAER) | B
BT BT T T B ORRIN AR N
W,
2.2 3YSHMBERDORHE

W T0E (1 g) AT DR1H D 4CTHERL,
R LT-T0E % 10 ml @ Mcllvaine & % (0.2 M
Sodium phosphate-0.1 M Sodium citrate (pH 7)) Z T
BT, B L 7=V &2 REY A — (POLYTRON,
KINEMATICA) & W T —(kL | 4°CC 1 Rl E L 7=
#% ., 305y EfE (13,000 rpm, 30 43, 4°C) 247\, _EKIK
(TOEHHIHIR 1) SILBI LT, LI, i O
10 ml @ Mcllvaine #EEiRE AW TERBLE ., RED TS
AP —EHTH— (LT, ZD%, =058 (13,000
rpm, 30 53fH], 4°C) 21T\, _EIFIR (0 Sk 2) &9k
BNy B L TZ, =Y DA, TSI 1 2O
1m8.0047 (13,000 rpm, 30 47fH, 4°C) 2170, 150417z |k
THIR (TOEHHK 1) ZENLT-, AT 72 Z12-50 T
L T 0B R 1) & T30 B fhiik 2) &% =V 1220

T, T30 11T T0 5 itk 2 LR G L2
PN ETTOE R LT, B2 hehod
V& fh H ik % I A i ( ADVANTEC, DISMIC-25,
Cellulose Acetate, 0.22 pm) L7=%, BRA A1 Z0 1A
(Amicon Ultra, Regenerated Cellulose, MWCO 5,000) L
et 7 E T EAHRE L TV,
2.3 JOT7—EEHRAE
2.3.1 PYFNIIVERWEIE

Tur 7 —BREEE K RTEERIRINUTZ 1 DR
FEEMEZRIE T 572012, BEICHRESN TV D HIEEZH
BT TNT I AEE W, ERREL T, TV T
JL7 2 IMcllvaine FEMEE (pH 7.0) 2z D, 27k
FIRLOYOFT ORI, BREREN 0,2 BX
W A%ERDIDITENENIRNL, a7 a7 7 —8
RikE LTz, 7a7 7 — B D2 7 78 &I Lowry 4
WZEOPELT,
2. 3.2 HAEHZTRV-AIE

TaF 7 — BRI S Lo T BV D S IR
% T7-amino-4-methyl-coumarin (AMC) 02 Y 58 & %1 &
FTAHZEIZRORO T, WEICITA L ZFEHL, 'L
(21,000 pl OFEETE ., 965 pl DA K. 15 pl DELFEIRIE
BELOI10 pl 7077 —BiEikEZ A, 55 CT5 4.
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T A FaX— eATol %, 10 pl OE S E R
WMLz, 2o GEarba— ez, —JF, BIZ
1,000 pl OFEFERE, 955 ul DFEEEK, 15 pl OREFEIRIE.
10 Wl 7B 7 7 —EBEIRIB I 10 ul oKz <RI E g
KA AL, 55 ‘CT5 ], 7L A FaX—h e Tol 4%,
10 pl OEECIVEI A UIILTZ, Papain 5%, Cathepsin
FBIO Trypsin ZOF 0T 7 —BiEHOHIEIZIBNT
X, wmIEEELEL TERZE L Z2)-Phe-Arg-4-Methyl
-Coumaryl-7-Amide ( MCA ) , (2)-Arg-Arg-4-Methyl
—Coumaryl-7-Amide (MCA) 35 & U} (Z)-Boc-Phe-Ser-Arg
-4-Methyl-Coumaryl-7-Amide (MCA) #& ik % % 11 1L H
V72, AMC JREEIFEOEEEE R (RF-5300PC, St B ERT
(#R)) 2 v T 380 nm DJahiEe i, 440 nm DEEZRIEL
143 #&7=0 D AMC OWSEEEZEA LS AMC 25 H
L7, ¥7=, Papain RO 7077 —BIHMEIC KT T RIE
TRE OB RFTT 572012, /LR TORKREN 0,
1, 2, 3 BLV 4 WITRDHIDITEIEARRE I AT,
2.4 ETIHNEEIORS

AT NI HETBIOTY DM TS % 281 H
(2 T OIREEN-2°CHIZ TR D IR LT, 7
WL 90 %7 — 7ty — (MK-K58, National) %
FWT IRBL 7=, IBE L TWDSHE, TEOIRER 0
~1CIZRR ST RFIC B Z NI LT, E2, TNz Iz
LHEE L, BEATRINT DL LFRIRHTININLTZ, N,
FTOHDIRED 10CITRDETTVEAIRML, Tk
(2T, ST T TV S A 478E 48 mm Ok =Y
TUTAVBITTREL . Witnd sk TREATZ, D%, 90°C
T 40 ZpREPRELZ 1, EHIZHAKIZIRLTHAIL, &
k., 4CTRAF LT, RODORERICOWTREHT D854
121X, 90 CTORIEDFINZ, A7 Ry X Z1EL55°CTO, 135
JON3 M, F2=1F 55°CT 0, 0.5 BXLU 1 KEfFRIE
L7z,
2.5 ETIHIFERXIOMEFTE

FRUAA 2 fie K Aar B (PP LA Zxff ) B8 K OVHME NS 22
ZIE T D721, LA A—2— (NRM-2010J-CW, FR-31,
RE) TEPE RS AW THLIAA SRR Z1T 72,
TTUV—ZITEAE 5 mm OEE T T Uy —E L,
FRUIAZSHE L 6 cm/min LL7Z, T EIXZE 2.5
cm DESIZETIVIZL, ZOUIWEIZxL T, ME M
7TV —HMUIALTE, FILIAZERERIT 3 [FIA TV,
ORI EMEONEEIfEZ R DT,

#5 mm OJESITHFEIIZ L= T A EIXZO YW

WXL, %7531 (CR-400, KONICA MINOLTA &>
VTS oA E S LHE) BXWalb
(BRHERE) ZZNETRHEL, " H—AEZE L
77

3. ERHERBSIUVER

3.1 $Yshn270T7—EEEOEE
TITNT IV EHELEL T AT NI TBIOZ YD

FTOEMEERO T 0T 7 — B &EEE LT, £ DR

DR 420 nm (ZF1T DM EE D ZE L% Fig. 1 B LU Fig.

2 [ZENEITRT,
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Fig. 1 Inhibition of total protease activity in pollack surimi by
rice protein.
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Fig. 2 Inhibition of total protease activity in lizard fish surimi by
rice protein.
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KB RTEDOFNNCE T, R TOREEE T
T, ENENT 0T T —EBEDORIEENAT N X T 030
R OBA 13K 10~20%, =Y O30 E iR
Bra I3 15~30%IK F L7z, =Y O30 ihitikico
WTIE, KE A TEZRINUIRNGE O RSBRARRET
BTG RDIBDOINT, — 5 RE RGN
L7235 83, BUGBRAEREDZ L R 3 3D 7278 -
2o ZHUE, =Y OFTVE K TITIE, kF T BT
JOBRRC L ESN D T 7T — BB FEL TNDTdh b
ZROND, WIZ, ZNENTVE RSP o7 v 7T —
BHIEEEZ R Lo, A7 Z B0y O30 H e
HIZ, BEEZRNLWREO 7 a7 7 — B iGN /il
EWRMUTZREZ ST, @VMEER -T2, BIED
HTHT T T — BRI ES DI D hh Tz,

AT EFIZONTIE, 4% D EIGHRIE DR, K
NIBERRIMUT-SE | FEE 2 RRE 512240 TC, fikt
IEER LI LTz, 370bh | BAENEN R -T2,
ZOFERINS AN AT O IR O T T
— B RIEVET, BN 4%DRHC, ka3 BTk
STHRGESNLZENDNoT-, TIZONTE, K
PNTEOF R IO REREDZLIZHDE T I
I2RIE Ao T, ZuTr 7 —FB i #inL 7=,
Tl KRE N EEGINUT R OFE TR M, REEFRE
LEBITHINL T, 37205 BAFERDGTES T, ZOHE
RD, =Y OF O E A I, RFERRE & L 1K
LR TEROTaT T — B EEERKDNLTD
Frfei 7 a7 7 — B O RIEM LR E T2 L0 NEET
bHEEZEZ DD, ZOBRIL, T uT T —BHEFER 12
a7 7 —BILLoThHEShizizH LB 2 bbb,

3.2 REIOTT7—EEHOMEE

I E I o> Papain &, Cathepsin &3 L O
Trypsin ROT 077 —BIEHE KRS I E AR
RFD& 77T —EBIEHO L E  ZNENICRIST D
R EE AW CTHIE L, T72bba ot EEEL T
(2)-Phe-Arg-MCA, (Z)-Arg-Arg-MCA, Boc-Phe-Ser-Arg
-MCA ZZNEIUEM LTz, KZ ™ ITEaRNT 528
2L o T AT M X ZO84121% Papain 5235 KO8 Trypsin
FROT T T —RIHED, =Y OYA1Z1E Papain D
177 —BIEMENZ TN 200K F LTz, AT R & 5
@ Cathepsin 2727 7 —BIEM LY D Trypsin 270
PV A c e N O POAVAE IS 72 g RAV NIy et
F£7=. =YD Cathepsin 2 707 7 —BIEMEIL, K& 3T

BAEIRINTHER 2003872, ZOFERNEG KHo )
J'E 3 7 Cathepsin 77 07 7 —EiE A RS TS
BENHLHEEZBID, HDHWIL, KkF T EHIC
Cathepsin 27’07 7 —ENEENTNDHIELHZ LI
Do

PLEDFER G AT o Z Ly O30 B iz
KL RGN Az LR o7 T T —
VIEHEE RPN E T A ENTEI, KIZ, T
7z Papain %707 7 —BIGMEIIxE K2 T E DR
MEhH%E BEERIELZE 2 TR LIz, A7 b2 7128
T ORERA Fig. 31T, =VIZRIT oM & Fig. 4 IENE
AR, MEROAEIHE L, K& ST EEZRINE T,
BRI A 0%E L7 30) By iR - 0 Papain & 7'
77 —BiEMEE 100%E L= A OfEE T,
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Fig. 3 Effect of NaCl concentration on inhibition of papain like
protease activity in pollack surimi by rice protein.
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Fig. 4 Effect of NaCl concentration on inhibition of papain like
protease activity in lizard fish surimi by rice protein.
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RTLIZZEMD, KF I EIX Papain R2707 7 —8

A BLE T D &8 A TWD LD MR TE T, Fiz.

K RTEDRIMOG D5 T, BRI AR
L7pBIZHoN T, Papain R7 07 7 —BIHEMHME FLIZZ
LMD, BIEOLTY Papain 27077 —BiEMALE
TEHIENDD-T,
3.3 RTrIESOTYBRBERWNETILAFEZOMHE
=1

AT ETOFT O NLFHBLI2ET LN FIZZOM
AR, BE O T N H— K ERBIO
pH ZHIE L=, TVHITHL T 5%D KL G AT
L7 Os2 B 5 Mt U TR 3% Fig. 512, BIEIREA 3%
LU TRE LRI E OUINGR FE O B A a7 R
Fig. 6 (2, BHEHRIEZ 3%EL T 55°C CTOLRERM (Y
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1.0 [~|Rice protein ; .E
O ow
“‘T; 08 | Ms%»
X
— 06
=
(]
S o4
02 |
00 [
_ Lk
g
g 10 F
= 8 I
E
= 6 I
=
= 4
=
= 2 |
°
I
wn
s —
g7 1
b=
T . 65
- [P
o ]
€8 60
£
& 55
50
0 1 2 3 4
NaCl [%]
Fig. 5 Effect of addition of rice protein on properties of

kamaboko prepared from pollack surimi.

IRFfH]) DAL 7oA SR % Fig. 712, BX ORI D
R A 2 LS TREALISR % Fig. 8 IZENEIURT,
AR L, KA B ERINTHIEICE ST IR
MLZpnar ha— L OF T UNEIEZDOEITHE R TRE
SEEIMUTz, Flo, KE A TEERIMUIZET ADEIRD
IEEIEIRE OISO T, FHAAMEITHEINUL,

BHRIEZ 3%IZLC, K& I EORNINEE 2L
L7oAE R, TN EE S BEIN§212 o T, FAA W ED
HIINU72, T0EICH LT 5% E1T 10%D K4 78
AL CGRELIZEFANEIFZORVERZ 0, 1B
O3 R EL ., FIA A EZRIE L,

ZOREF, ORI 0 BEfE, J72b bRV A A TS
IR TR EE T BRDIRER S 1IRFfRT IS KO3 IEfR] D&
TNANEIEZOMIAL W EITE LA L, FE B E<7e
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Fig. 6 Effect of concentration of rice protein on properties of
kamaboko prepared from pollack surimi.
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Fig. 7 Effect of modori time at 55°C on properties of kamaboko
prepared from pollack surimi.

DIZHONT, A BT EH A LTz, Flo, BRI E
o THKRL I EERMUT-ET ANEIEIE, —
EDEIG TR T BERMUIRNET VINEIZZO
IR THLUIABR R EAKRELR o7, FFS 10%0 K
BRI B WINUTZ T VINEIZEZ O UIASR TR,
KR E IR W TRV ZECSE R -T2 T
NNEEZOHEITEVMES /257, TOHIZXIL T 5%
DYDY CKk& o BRI, B ET T
UEEF AT BROWRINA) 20 CRERLL
7o BT VINEIXZOMA LA EARE LTRER, Kkr
RPBETIUT=ET VNFIE O AT KR ER o7,
BRME O e, KPR BRI LT EE LTI
WIRFHIZ DWW T T 58 RIHEIREEDY 2% E TIEMMED
FIRIPD LIZAY, 3% B LY d%DREZ KL X7 ED

1.2
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Fig. 8 Effect of kind of additive on properties of kamaboko
prepared from pollack surimi.

WM LD O BTN U, F7-, AL TR E
[FRRIC, KR I BER RN TeET VN EIZZOHMED
P BN S TEIN LT, kxR
BEOWNPRE R 2 T LR R, PO 2 3asn
PREED 3% ETIRTITHELL IIMREEDS 5%F5 TN 10%
DERFZHINLZ, REVEERIZ 0, 1 8L 3 K& L il
L7 ET AEIEZOHPEOT Fa1d, A Ffof EE & (R AR
(2. RO 0 FE I 0T W FIEZ O AT,

BRI 1 B 3B L0 3 B DT A FIF Z O
OTBRIVITNED -T2, LidL, AL EDLE A LR
720 ROKF[ A 1RERE 3 REH L L7 BT A EIZZ T,
RO A 3 B L= T A0FIZZO A8, O
BB RKENST, 2T, 55°CT 3 FFERIEL7=7=012,

RO DR K& R FNTHAL L 7272 0 1 2 E fE D
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FEEMEL IR ol led B 2 b, IR OFEREEZ 2
TZREIZIE, FRIA ST O A LIZE R B 23 5540
2o BT, ET ANEEZOMEMIC, TV
EIF ISR AD IO, ZDOREREEE IMEL A2
Teo ZOZENRK E72 5T, BMEOT O[T FIA 7
i EOEAIT R ST 2F 2 DD,

INCH—HEEL KA E RN A, T
NTOREREIZBWTH S [- L, k& 78
DOUWINPRFEZIE 2 THHEL LTSRN ED 5%E T
IR 2 (TN L 72, IRV A A 2 TREL7-E7 L)
FIXT T, RN ELRDIZHON T, " H—HE
VR 2 BN 72, 72, B%E7213 10% D K5 B %
WINLTZ5810h , RORE ISR KR~V E%
I WET AN FIEZ LGN Z — D
MUTz, B oL E 2 CTRL-ET AEIED
DINH—HE R AT 6 K BRI Y
BITIRRERRY | RN A OS5 LRIE R E DN
—HERELIT,

KT EBEBIOD pH 1L, KF I EETRINTHZ 81
FoT, MFITILITREA L, FloRERESHEINT 512
ONT, SLIHD THEBNBHHZENDN>T, Koy
BRICKITTREREORBITREEICLLEE LN,
EFADPEIEZNDOKSNTET ANEIEZON A~ HE
NizEB 265, KZ TG DORNMPEE LR 2 1256
(U, BINERENELR2DI N T, Ao a ERBEI O pH
XD B D LT, SOIZHIN O
WA Z T2 A2, 2 ha— L (JBIRIN) | k&8s
B EET T BT T FEIRE ORI
Koy & T LT, pH 133 ha— L OBICHR K TH
0. ZOMOFINPE LR 7= 5 I TR  , Ze A
NT T KRB TE BET T DIATHEA L
7oo ZOLOR M ORI L DKy & BOEIE, IR’
% INZ -2l E> T, BT ANEIEZOMN H K&
DIKGy e DRETEDIMBNHLTZT-DEEZ 6N, R
DIFM A2 LS EBRTIE, KZ B AT
WAL AT, 5% EIT 10%D K2 E RN
BAZiE, RO EL2A13E pH 3 Lz, L,
KGRI HRMUTZ 56 IRV R 725122 T
KGRI, —RIC, BB REDT T %
PEIXITIRINU TS AT D FIEZORAKEN R A
EFaZenmonTng, RO E 2> Th Ky
RPN LD ST=D1F, AR TOFTVE DL

BRI 7= FIE UKL T, KE 0BT 7 v LRk
WD T T2 EEZLND,

L EDOFERIG K B OWINILES T, #LIA
Frfif B LOBRME O R INL | /o2 — B EES HEN
L7eZED b AT NI T OTDHE LR LT D
FIEZORELASER ETEXAZ LRI -T2, UL,
KE BRI T D EIEZOM AL EE
Koy & EOMOBIRE BTG4 FILIAZ A B A R
WIEE KRG G EIMEL o T2, TOZENLET IVINEIRE
ZOMEORE B2, K2 IEDT T T —¥ A e
X =N H LTI Tl BT ANEIEINOK S
GELEEL-LEZLND,

3.4 TVDTYFBERWETILMFIZZOHE

RN EZERERIZ, = OTVEHLRELT-ET L
DEIEZOMIALGE, HHEOT A, N F— A, K
DEEBIOpHEZIELTZ, TOHITHL T5%D KL
IRPB RN R OB A R LT RE Fea Fig. 912, &
HEPRE A 3% L CRA L R OUIEEE DB it
L7 % Fig. 10 (2, BEIREA 3%& L T 55°CTOiR
LR (RO IRFFH]) DR 2R LT R Fig. 1112, &
F OSSN O A AL ST L2/ % Fig. 1212
ENEIURT,

ARG E T, KZ T BEEIRINT HZEICES T,
g n AN UG AV /N I BVARS: - SE N0
FI2 (5 THEIN U=, RS G DU A2 L LT
FeL WSIMREE R EL /2B 230 T, FFLIA Ffaf FE (XA N
L7z, FYOEEZ 0, 0.5 BX OV 1 B lc B LS 7254
PR U7 5, RO N K72 DI 23T, LIA S fif
BT LT, FT2, 5% DK A E RN ET v
DEIFTITHAT, 10%D K F o B EHRINUIZET v
INEIEZOMUIARATEIT, FRORFFIZEIRZRLS 12E—
TEDOEIE TN T, U OFEREE 2 1255120,
FRUIAZAaf BVXREIRIR A AR T2 Re I 2 e sV ME S 72
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Fig. 9 Effect of addition of rice protein on properties of

kamaboko prepared from lizard fish surimi.
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Fig. 10 Effect of concentration of rice protein on properties of
kamaboko prepared from lizard fish surimi
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Fig. 11 Effect of modori time at 55°C on properties of

kamaboko prepared from lizard fish surimi.
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Fig. 12 Effect of kind of additive on properties of kamaboko
prepared from lizard fish surimi.
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Effect of NaCl Concentration on Inhibition of Modori of Kamaboko by Addition
of Rice Protein with Protease Inhibitory Activity
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Summary

Several endogenous proteases autohydrolyse partially proteins in Surimi (fish meat paste). In manufacture
of Kamaboko, proteolysis by endogenous proteases in Surimi causes Modori (softening) and therefore lowering of
quality of Kamaboko. In this study, we investigated on inhibition of the softening using rice protein with protease
inhibitory activity. In particular, taking into consideration that Kamaboko contains usually 2-3% NaCl, the effect
of NaCl concentration on the protease inhibitory activity of rice protein was examined. At concentrations from
1% to 4%, rice protein inhibited partially endogenous protease in surimi (pollack and lizard).

By using a synthetic fluorescent substrate of protease, we found that rice protein contains inhibitors toward
papain like protease and that the extracts of surimi (pollack and lizard) showed papain like protease. On the basis
of these results, we prepared model Kamaboko using surimi (pollack and lizard) as a starting material. \When rice
protein was added to surimi paste with 3% NaCl, the breaking force and deformation of Kamaboko obtained were
higher than those without rice protein. Moreover, the whiteness of Kamoboko was improved by adding rice
protein. Therefore, we clarified that the addition of rice protein to surimi was effective to prevent Kamaboko
from Modori (softening) in the presence of 2-3% NaCl. Further study on clarification of relationship between
degree of inhibition of protease activity in surimi and physical properties of Kamaboko is necessary.
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