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B1IE #ES

RO NOIIBAED 74 A5 2050 4F 121X 90 AIZET H Z &N
THRIN, TRICHENHEARIZBAED I BEALL S LITHEMT S 2
ENfER I TS, ARMETREEMELE RESEDL Z LB
RKOIOLRLEBEARDESEND, HHROBBEAREZMRET L0
DAEFEH L L TCORMIT, [BEEBHICLII2BEARANZ - DEMIZEDY
HEMRHL AR 2SN L, WA AR O EIZH T 5 & b T 5,
DX TN, EHAEHRMELTCHAHTLIZEIFELL, A
SRR BIZLTZ<ORBEABET L2 EPAHTHAI> LEZXD
hTws,

— 4, R EEEMICLY, B TI2BELrEEY, £
DHEBEEITHE AT VWD, 20 Th, KEMSHLICTREZIND 2
FEZEFES<HFLVWAEM L LTHARIZTIRLS>2H5, £bE b,
MEIFEZIFTHARMBOKEMN LY TH D0, HKiETIEHARUINTH 2
FIEZICARINDKEMR HECHHBT O HEETZEICHEREL,
FNOLDOEERBIZIAARLFALULARLICETHRLTWS, HHROT D
B o« KPEMY B APE - & & (Fukuda, 2014; Z7¢ & #rfH, 2018) (2
L&, 2007 FOFTVHEDOAERIFAARN 4L T M THDLHOITH L,
TAYHBIE 237 by, HENZ13.0 5 by, A2 RiF11.0 5 kv,
AA1X60H N EHARDAFERE LY £\ (Fig. 1-1), L2rL, [FFED
TOHOWEEREELD L, AAN22T0 T b &% T, WO TEHEO
130 5 by, HED® 100 5 by, M7 Y7 D90 by, T AU
EEUD A5 Fr ek (Fig. 1-2), 70 HIZRKH CAEE SN,
HEINTWL20RbND, £/, BAOTVHOWHERITIEERES
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Fig. 1-1. World production of surimi in 2017.
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REL EEloTW2Z2 &2, BARERNIZHRBLTWVWDST D HDZ%L
FHAITEF L TWDL EEZLND, 61T, HMYBROHEEEEL A
&, BARIZ505 by, RWTHED 500 5y, RET T D
30,0 5 by, HEE® 26.0 5 v, BRM D 145 5~ deko 115 5
F> T (Fig. 1-3), BAZHKZ T, WTFHoOEB 5 W iT#i b v
HEOBEEENTVHOMEEBERELY BZ W, —J7, /KEWER AW
H ik PEIN T g 2B pE B BAE R EF (RAMOKEES, 2018) (2 X % &, 2006
FICHBIT 2 HAROKEMLSOMRAEFERITLR 200 5 F T, ZO#%KIX
BN L TEBY, 2017 F TR 15T H &> TWndH, ZDIH,
M RO AEPEEITEEN S5 N R THIM > =& bix7e <, KEMN
THOBRAERIZEDDIHE VL OAEFEREDOEAS LK 30% & & WVES
DEFHB L TS (Fig. 1-4) 7=, FatiidE (AL EoHH) &
H B ER G W T T AE T M OB R E# T (2010 48 4 J] 1 HBIU/E TBw
faEH T T o o T BB TR T ETAE T LS O # i IR, FRA R T, fefa
M, Wik OdeIu ) 7% 7 (REA, 2018) 1T KiviX, 2015 4
A5 2017 AR BT DAY B O LY 7 0 AR O S A O 4R
A2 1L R i 28 15,306 I TH 12 TH Y, [F L eEA o f AR
DL OE BT & Wi b (Fig. 1-5),

LIAT, EECHEEEXEESICLIAT, NEFIREDOZEM
BLoMBARH, REREOEBVWTRHLIOHRKESERNELAIND &V
bl TWad, 2EIEFZOMEIL, FHICREHEINDIFHAOM) TR E
LEbWnbiv, TORIIMEZRETLI2ERELEZEOOE DL ST
Wb, DEEFEZOREFEEIEHZDICIE, ARIC 3% BEEORE%
Mz TFvo8L, HEMREY L XIVEZAMEMFIEINDE Y VITLTE
%, 40~50C O VIRE TMEST 22 & THY EFIEN L EHIKD &
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Fig. 1-3. World production of fish paste products in 2017
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DN RN T NVICEESE D, A0 L, WM 2R TIE L
EBICAM T T 7 FIA e BRET DX RN T ERREBEEDY
— M EEEICEBRIN, LY AN TE LB TH S (i H, 2008),
EHIZ, 2OV SNV E ISCUETARMBAST 2 2L T, "hEFZ &L
THERLZDTHD (Fig. 1-6) . Zhik, —EHOKEIZ XD ME L
BEBLOEMT, 2o "7 HEEZBEEICEHSYE, 2 "7 HOS TR
EAMWEAMEELTERL, ZEHOBMLWEALEMEICKY, ¥ NI ES
FHICSDHIZZHORBE LRI ELZ LITL > THBEMEN LRIZ
57 TH D (ME,2008) , L2ALARAL, EIEIIFHEROIR
EEHENELS, COREFEHELZELL, “KED” LIRS R (5
71) DFELWRBENEZD, BARLTVHELRNEF IR &N
MREFICLIVERcL TS, BEONEIEZIFHETHLTEL S
RN, KEVZEZILEPFIEZE, HTRIMIETTOEN
TLEI>IEEWAL LS 2> TLE D (Fig. 1-7), KREV ™ EZ -
MEFEZIIEAMENARS 2D, FBREFICZRERFNEELZE R
L2800, MO REH/BLDIEDRROLEAT VWD, £, »
FIEZORBBOEBEIZEL > TIE, KERVBECRTVAEL, €5
TRVWAERHDL ZERMONLTWND, MO TR LT WVWAMICIL,
~ A U I Sardinops melanostictus, /L X A U I Etrumeus teres, 7 ¥
©' 7 s~ % Thamnaconus modestus, =X Nibea mitsukurii, = # 3 Scomber
japonicus, 7 v ~ Z' v Thunnus orientalis, A /% kv % < Theragra
chalcogramma 72 &, BV 2 EZ LIZ< WARIZIZ, = Y Saurida
macrolepis, K E 7 2 Cypselurus agoo, ~ 7 ¥ Trachurus japonicus 72
E, R 2l I WA RElZiX, FZ %37 7 Lagocephalus lunaris 23
FFohd (EKEH,1981), 2O &b, RO W AFREO MR R



Raw material fish Fish meat Water bleached fish

Fish after dehydration
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Step of first heating : 40°C
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Fig.1-6. Production process of kamaboko.



Nomal kamaboko Himodori kamaboko

Fig.1-7. Nomal and himodori kamaboko.
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a2 RBEBESCEENBEHMEERNSDTIOIIRETCHL E bl TW
5, BAREZSICEINE, EFCARYVZELRLTVWNEIFEZ ORE
DL HIZY == Y Saurida wanieso (Fig. 1-8) 2NEf Sh TV 5
U= VX, W, dilE, cHEMmEEED e SICAER L, FEIi
S CiE S S (EIES, 2009) , oo A I Rl
B, ZIUVEKRBIZEALTWDZ D (EAKSL, 1976) , FHH A%
FOLICEBEHEY B OFREE L TEERGEVWI ETHLHLATWVD,

LrL, BBREFICELID L, EF, FICEINY (7 AE) 2, V==
VTHhFEIEZIAEMETHIERRIPELSTNNEWVWS, —FT, U=
TV EFEETINFIEIEEAMEA SO, BREREOITAR
NERITIERITAFENRYV =Y nFREIEZR-ELEZNE NS L)
KRBEEEFF-> TS, KFETIE, Zov=xy kL LT
FEHD T,

AT, MEFZOKREY EHBEMIZONTIE, W D00 H A
MWhHY, BIIEEOEZ A, THX U NRITEOREMND ), THEBEME KR F
K& _R7E#), TR Z7esr 7 —8il O 3FICKRMNERD, ¥
N7 B OBEMER L 1L, S0CUL EoRERICEBWT T 7 I AT Uk
FRZT DR BN TH D (BEKH,1962), £7=, HEKH (1962)
X, 60CHTITCHEICHND S VHBREZEED DO~ TH D KKE
D" THHILLHRELTND, HERMEREYFRZ X7 BB LT
R (MF) DB L D20 FIE 2R~ EL L2 2 TBICH
PN BEOHBEERICLY ZoEELELEREEE MNEIFEZ OM
REZE L ZEZDZENTEERF CEHEL,1977) LWH LD THD,
W7re7 7 —8Bi bk, BHEEER CRMAREREE & HICEITT 7L
RS 2N E > BICI A Yy BHO MR E D
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Fig.1-8. Lizard fish Saurida wanieso.
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(Suwansakornkul &, 1993; #| & 1996a, b: (U F &, 1996; Cao &, 1999;

Jiang 5, 2006) E WO LD TH D, FFiZ, =240 Mf#ERREY 7
077 —EBERMLEZEZVIZEWT, 55~60CHOMEIZ LY, Lo
FENK T2 LRI Mf BHEXLLEZ ENG, KIBLZIT->TH
brEcE 2wt rTar T —BiE, KEVICEEEL 52D
TT—ETHHLEORENH D (Cao b, 1999), IEFETIEL, ZOHNK
TuTF T —BEBAAE ARSI TWS, — 07, fETIE, EINEEFIC
RS R ERIENE L BICHEFICHEA L, ZALHRAF ORI E
DEICEES T 27 w77 —BISEIXEINEIEIC & b - T L <
mr, ZOoREZEIVMTCEHEWEHRA THL LOWMERH DL (LHEL
FIHE, 1986), 02XV, KEVICEEBLZEIXLHHRN T 7T —E D&
PEICIx, FEHREDHRS D LV D,

AT, WEEZOAKRRVEBRKRO TS LVEIITT 0T T —8A
¥ — (P) IckoTHiland L 0MARH D, il 21X, E-64 I
Koy 2747w 77—l (Yoshida &, 2014), Pefabloc SC
DELZEV T uTT7—Eoiifl (Cao &, 2000), EDTA IZ X %5 X 4
nrasr 7T =Ml (FKES, 2004) 2 ERREI N TS (Table
1-1), L22Lans, ZALPHETEMEMME L TRODLA TR
e, EFEONEIEZOREBIG CTIIAHATERVWE WS HERD 5,
ZOXIRBROR), i, RERFEMTHY BREBMH L L TH A
AR REELIEBREHEKEDO N A e X — N KR D B
DFNVEROMHENCHED DD TIERNDEINEVIHHERDH D, K
HHEXDO M) T4 e X — (SBTI) D4y &% 21.9kDa T, *
DIEMEIL 100°C THIE T 5 & 30 TA5%BRIEL, KUY XTF KT
M) TFrrrEid il oMV TRIGT S (Sun b, 2010), — 5 T,
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Table 1-1. Inhibitory effect of protease

Inhibitory protease

E-64 Cysteine protease

Yoshida et al : Jpn. J. Food Chem. 21, 107-114 (2014)
Pefabloc SC  Serine proteinase
Cao et al:comparative Biochemistry and Physiology Part B 125, 255-264
(2000)
EDTA Metalloprotease
kuwahara et al:Nippon Suisan Gakkaishi, 70, 922-927 (2004)
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FREHKO MY T4 e EZ— (MBTIH X, X LOFEE & LT
FIRAShTwasEnroEshizboT, 2o F&1IF M) v
-SDS-PAGE 7 5 #J 9k Da, TOF MS /3 #1721 8,887 Da & & 41, pH 2~
IIOMTEETHY, TOEZEM.EITSBTI LV bid Tr <, 100C
T 1R OMETH 85% DIEMEN K AET 2 (Table 1-2), MBTI @ [HL#E
s, V77 —BEMHEL, P T UokEREINTE
D, RYXTF FHE B 2 @ OHERISTHOABHFIEL, & & HEFEME
#H 32 (Sun 6, 2010), Z >k H RIAFEREICMZ, Ko~ X
INCBEEMEOE S L, MBTIHISBTIL Y &, M FIF Z ®ERIZ 60C
MHETHEZENLD T AEHLBERTHL KR 2 RMICTMEITE S
DOTIE 72V EEZLNTWD (Jiang &, 2006; Sun 5, 2010; Sun &,
2014), T Z TAMIFETIX, KE D EHE O 7 L HAL O IH ) R IZS 0
T MBTIICEHBLTHRHTL L, T2bb, itz X
INCEBNFFEZOFRATHLIYV =V 2, REONEIEZH
WEHY CORMZHRE IV T, KRV IFEAREE TOMEBUZE S 7 K1
MAMEMAMEE O L E R FNICH O NICT DL EHIT, NEIFIH
EHICBITA 0T 77— A e X =DM, FIZELTENIY L L
THIHFTEE 72 MBTI ORIMNIC X 2 KE D MH 2 RICo>0»THRENL 72,

15



Table 1-2. Characteristics of MBTI

Molecular mass About 9 kDa (Tricine-SDS-PAGE)
8887 Da (MALDI-QIT-TOF MS)

pH stability Quite stable*

Thermal Highly stable**

Type Serine proteinase inhibitor

3 - P * : stable in the pH readerange 2~ 11
':k ** : protein as more then 85% of its initial inhibitory activity
remained after heat treatment at 100°C for 1 h.

Sunetal : J. Agric. Food Chem., 58, 12986-12992 (2010).
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E28E PNIEFFCOKEVBRETOMBICHE D HBFEBHEREBIK~D
TuFr 77— e X —RINOEE

A /G T, BEMEIINDHNITE AL TEME OB Z O
BrRETDHIATHEREROOEDER>TWVWDL, £D 5L,
FIFEZTIHARNOE TV & Z240~50C TMAL THY 2 - SE-%
75~90CTAMEST L Z L TRENMFER SN D (MH, 2008), Z i
— B A OME (—&IME) THRHEMME 2 N 7 E N8I ZM L T
AMEENTE, ZBEHOMBA (ZWINE) THLWALEHEEHIC XL -
THUNIESFRICSOICEZHOEBN TE THAMEN LRIC
HZEICED (MM, 2008), LA LARRL, MHEIFIWIERONEWL
HPCREEHEZEL L, KRED EMFEINDMELILBEERRNEAET D
ERD D, KR EIX, —EEK ST VA50~T70C O IR E
HAmiE L TWDLIHEICHEEL, HTBIMATEZTTHRATLE DL
WATHLREPBMLSBIBET2HLTHY (EKDS, 1962; [ H, 2008)
COBEPFEELLENEF I EAMESIEZEALES, EELOR
HRHR TR E 0,

EZAT, WEEZOFNAVEREEH S TWVWLOIEFMAAY VI E
DRE % EODLARMMEY X7 ETH Y, ZiE KO RN £
ko TR ZIMELZIIRLOMEEZLELTDEEZONLD, 20D
HIZOWT, KRED &M TH D 55~60C DM B\ TIXMETE ICTE
SN T NVOMBEENRET LI HRESATVWD (FEHDL,
2006; Jiang o, 2006), 7o, [FEORERMGE T TIEI AT o EHH
(MHC), 727 F v, a=7 7 F =2, buaR It il orRRik
KT OEERY N TENIHET D LEOMRAERETHD (FHHDL,
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2006; Jiang ©,2006), £V, FLOMBEEOREIZIE, hb ¥
YN D G IRICAE D IR OB E O (N EEL TV LE
AObNDLD, TOFEMIAATHL, —FH, KEVOREBIZIE, B
IR T T BRIV AT AT T T —BEOHRN T e T T — D
EREFEHHEESNA TS (B5, 199643, b),

ZITARETIE, B FE0RERMEO—HTHL V=2V & H
Wy, KR D OFE AR R BE T O I ET R D A IR AE O RO AR i oD 28 Mk & T g
FRICHLCTDZE2EME Lz, £, HEHKDO MBTI 25
Te 2 FE D PLEINIC X 2 i JEARAE O WA E DL ~DEEIZHO>NTH

Bt L 72,
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1. EBRITIE
1-1. B

PliX, UFo2FEEMH WL, Y Pl & LT, BE# (Sun ©H 2010)
> THME L7z MBTI 2 W/, T°2bb, WkazmLl, 4
EEO01IMIIEEIC 24 FFRIRER, REY T A XL, ELoHE® D
FiFEZ IMKER{ET FY v A THFL, 60°C T 90 2 AN L 72, Ik
% oL o B B % 30 kDa TERAN A, #EH#%, Q-Sepharose A A
RHTI T LTHEL, M) U URERS B ZEL, KR MBTI
E Lo AR T, BT 1 kg 2> S R MBTI 119 mg 2845 B 1L 7=,
Z DR MBTI (Z X 5 HFEMERE (Cao 5 2000) 47 - 72 # & (Table
2-1), #%iBD MBTI IRMET V~ORME (KRE) kY77
7 —BIEM 2 I FTEE 22 56 uM & L 7o,

Fio, VAT AU PLELTE-64 (X7 F FBFZEFTR) &M\, #ik
D E-64 IRMMET A ~DIRME GERE) IXFEERICHEEEERR ORM
5 1993) (Table2-1) 226, Y AT A 7 a7 7 —BIHEMWZ I/ HE 7

10 uM & L 7z,

1-2. f5 JE MR HE oo B Y & 0 #

B L LT, 20054 9 H (HZF) ISR RTH CHRERL, KEL
U =xy (EHKEE 30.845.4cm, V- {K & 397.44217.3g, n=3) % £
R mism XA L THWE, @EHgE (M) 1%, BE# (Tokiwa &
Matsumiya, 1969) (Z¥#¥ U CHEIA O L@ SFHE L, 0.06M U B
R (pH 7.2) [ZRB I E 7% ("7 EEE 5 mg/ml), Pl %k
MEFITA40CE2IT50CTENEN 30 pMMEL 72, —F, MFf&E
I MBTI (FJR B 56 uM) £ 721X E-64 (I 10 uM) ZUInL,
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Table 2-1. Inhibitory effect of MBTI and E-64 on protease activities in leached minced
meat of lizard fish

Protease Protease Final concentration Relative activity
inhibitor (LM) (%)

Serine * MBTI 0 100
5.6 72
6 24
Cysteine ** E-64 0 100
1 5
10 1

"+ Serine protease activity was determined by the addition of Boc-Phe-Ser-Arg-MCA to
a final concentration of 5 uM with or without MBTI. The activity was reacted at pH 8.0
and 55°C for 10 min.

" Cysteine protease activity was determined by the addition of Z-Phe-Arg-MCA to a
final concentration of 2 uM with or without E-64. The activity was reacted at pH 5.5 and
37°C for 6 min.

20



ZNEN 50C T 30 fmE L7z, £7, PIERI TIME D MFf 1%
WaEXEE L, 7ok, AR TO A0°CIE L 3@ O nEI1E Z/FER
e O — OB K, 50°CHNE & 1T BE# (GEK 5, 1962; ¥ H 5, 2006)
ICHE U CEBRMICKREY NET MBS L L THRE L,

1-3. SDS-PAGE B X OAM 2/ 7 uvT 47

SDS-PAGE BX UM A/ T wmy T 2 70%, MBI OIMEL 72
% MEIRE IR 2 D0 BE L, TR A 1%SDS WWIRICIE R S B 7o, BEW
(Hirasaka ©,2016) ICH#E L TiTo 72, 2B, 41 L/ 70y 7 471
BUL—®kpiRiZiZ~ry 2Bkt b MHC fiiAB L V7 v FH Kk
ZU heRIAvronRERAY, kKR ZIZERLERLSRI LS X UH
— Bt~ 7 X 1gG &> ¥ 1gG (Developmental Studies Hybridoma
Bank ) I8 X v A% X —EHEG@HIL T » b 1gG ¥ F 1gG (Organon
Teknica ) % H 7o,

1-4. 5 I R HE 0> 5 0t 7Y FE - WE AR B 8L 2%

R AR AE D B A E TS (TEM) B8R o ERIL, ENAE
FOUMB L 725 MR IR Z il [ & (2% 7 v 2 L7 7 B R, 0.15MU
VAR, pHT7.2) L, 7 A0 — A TED, TOHITEER (H 5, 2009)
WL TITo 72, T 2bb, %EE (1%MHERAAI VLA, 0.15MY
CERKEEE, pHT7.2), 7T b O EHRIITHAK, =XRFHMHIEQ
ZiTo =%, I 7w b—2A (RMCAEHEMT-6000) #H\\WTH A Y
T RF A7 THY, gy 7> -7 2 UBBOETLROEITV, TEM
(HAE+RIEM-1011%8Y) ([ CTHEB/TE80 KV TR L 7=,
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2. fERBLOEL
2-1. SDS-PAGE

SDS-PAGEIZ T, 40°CHNEY (PRI TIEIEMEL (PHERM)
CRBEOKEANE — 2R LTz, L L2ARB S, PHERNOS50CHNE

5y 8200 kDaft il OMHC O A R38O H i, & 51245 kDaft it @
T Fr LV FEICA B D N KRA~D(38 kDa, 26 kDa, 23 kDa,
22 kDa Xk D {X4rFIk) N40CHED S D LV E TR oz, — K,
MFRR W I I MBT1d 5 W IZE-64% RN L T50CHE L7 & 2 A, 200~
45 kDalZ 317 5 /3 R OERFIZ40°CINEL (PIERIN) &L FEETH - 7=
N, TE VKSR N RA~DIZPUHE RN O50°C N #L & [ £k,
<o TWwWi (Fig. 2-1), Z® X 912, PUHERMTD40CHEL L 50C
MENT O EBKRVKENINZ T X o RN EOEEBT R DR EZR LT,
AOCHIE & T F I 2 WIER O — RINBIR A, 50CHE & T KK R
ATRTVIREL LTHRELEERNEMETH D, Z010COIRE
ZENFIR D R EOFEBICHBELERFTLIEEZIONTL, ZDR
\ZBg L T, 77 Carassius auratus=<° = -f Cyprinus carpio® Mf% ffi # @ i
FETRIGSELEZA, MHCR M RIF & 7 H N2 FiX
55CHE CELS mfEnThBY, TnAMIEEGRE ) v TeTrT7—%
(MBSP) DfEHICE Db D TH D EDOHENSH S (Caok, 1999, 2006)
F, ZOMBSPIENFEFZ DS VHRELZE FTSELMEMEZ ST LR
HOEMNZHR->TWD (Caobh1999), T 24bb, KETHWLEY =2V
IZBWTH, 50C TOMENIC K o TIHEMEAL L7ZMBSP2AMHCR k 1 R
IA TV EGRLIELEZADN, TUDLDOBNRNFIEI/ERO S
JVEREE DAR FIT BT 5 Al RN R I2 S Tz,
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Fig. 2-1. SDS-PAGE analysis on the degradation of myofibrillar proteins in the

skeletal muscle of lizard fish.

Each myofibril suspension was solubilized in the SDS-urea solution and
applied on SDS-PAGE using 10% gel. Lanes; M, molecular marker; 1, non-
heated; 2, heated for 30 min at 40°C without PI; 3, heated for 30 min at 50°C

without PI; 4, heated for 30 min at 50°C with MBTI (56 uM); 5, heated for 30
min at 50°C with E-64 (10 uM). Arrows (A-D) indicate the protein degradation.
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22. A L) TavT 4T

ik b MHC iz H WA A/ TRy T 471280V T, Wk
H MHC MY E AL HUR B MBS 2358 0 B AL 72 23, PLEEFRIN @ 50°C N
BCII MHC O fREY & B Z BN D /3 RAY 40°CIE (PIEEAIN)
IR miian, —7, MFE®BIIZ MBTI & 2\ % E-64 Z RN
L7 2 A, MHC O3 EEY &% 2 b2 KOG IE PLEERRIN O 50°C N
L0 BN o2, 40°CEN (PLERM) THOLNDHDMEMEL D
S LIRS FIRICE T ORRBER ISR O 6 vz (Fig. 2-2), 72,
M7V beRIATUREEZHVEA L) Ty T 4 7128V,
WL R a AR A M AT BRI SOGS 3ER D B AL A, P
FEIRN O S0CMBENTIZ 40°CHE (PIEEFM) LB LT R I 4
VRS AL D RIS R o Te, — T, MPIREBIKIZ MBTI Z RN L 7= &
Z A, PUBEEINE 7213 E-64 RN @ 50°CMEL X 0 % 55 HUF B BSOS 23
BB S (Fig. 2-3),

2-3. M B MED TEM #8152

FEIE (PIEEGN) ORI, Bw e BESBRAEL IS E
A ORBEEZ 2L CRY, ORI ZHRIY 7V 7R
A RARME A BRI L CW DRSNS S Tc, £, T BRHE & A Ak
TL7 47 A MEGIIMHIEBRMEO R T MICHBRICBE ST,
A0°CINEN (PIEEIRIN) TiX, HFMBA LT L L& T 0T A M
ERARHBRIZ R > TV, iR IFEME L Rk OB 2R L Tz,
Pl BN 50°CHMELTix, BHHm RO RS Sy (HE) OF 7%
MR TR AKKIT TEY, ZHRBELIOMBITERIZHEL T,
ZOZENL, KEROVBBETHIRETIE, FIZHAK 7 07 A bR
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200 m—

116
97 w—

66 m—

Fig.2-2. Immunoblotting of the degradation of myosin heavy chain (MHC).
Myofibrils were SDS-treated and applied to SDS-PAGE same as Fig. 1.
Proteins were then electrophoretically transferred to PVDF membrane and
detected with mouse anti-MHC IgG. Lanes; 1, non-heated; 2, heated for 30
min at 40°C without PI; 3, heated for 30 min at 50°C without PI; 4, heated for
30 min at 50°C with MBTI (56 pM); 5, heated for 30 min at 50°C with E-64
(10 uM).
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Tropomyosin
1 2 3 4 5

(kDa)

v ED D en -

Fig. 2-3. Immunoblotting of the degradation of tropomyosin.

Myofibrils were SDS-treated and applied to SDS-PAGE same as Fig. 1.
Proteins were then electrophoretically transferred to PVDF membrane and
detected with rat anti-tropomyosin IgG. Lanes; 1, non-heated; 2, heated for 30
min at 40°C without PI; 3, heated for 30 min at 50°C without PI; 4, heated for
30 min at 50°C with MBTI (56 uM); 5, heated for 30 min at 50°C with E-64
(10 uM).

26



WEEZITHIENRINTL, 0, FEME (PIERMN) B LV 40C
ey (PIAERIN) THRRICBIE SN T 4 7 A MEED RO TAH
RIZ7e>THY, HERMEOREORMEMABLE SNz, —F, MBTI
WMo 50CMETIX, AHFE IO HOE -HEEN PI BKINo 50C
MBL Y &<, —HIZIEMBIERMEORE T MIZED 7 47 A M
MHERF S LT W7z (Fig. 2-4. 4 YL KRE) . E-64 WD 50CMEL D 5 &
WZBWTH AR, BRI OEFHO P RES (HH) OfE 58 K2 %
FEWE DI THo7D, MBTI IMIMOGHEICRD N7 T A B
IR I N7 o 7= (Fig.2-4.), ZORRE2LOBBLXIKE O R
EPFEE XD E, S0OCIEVUC W e RIF BT 52 LIiICk
> T, ZOMAEAER I, FH 7 0 7 A MIEEEZMERH R L
ol bFZbhie, M, FIE~ ¥ A Pagrus major = & e\ < D)
OHFET, FEEETICHES RERIIZIZ ZHEDOHERSLSE O &

HEThHD o7 7 F =P RELSZET L ERHLNITE
NTW5 (M 5,1993,2001), L22Lenns, KEVFEAEREIZT, a-
TOF=UE gL E WS N H D (Cao 6, 2000; Sun 5, 2010),
ZOZENL, RETOS0CHMEIZHE S HH OMEREICIX, -7 7
Fo2rDORREDL, DLAMNERI AT UONMBICLDEENIEYE
IZREWVWEZ X BT,

UEbEXY, V=Y Mf OKED REAERE TOMBIT I T 2 MO
EORBIIEI IR IAF T UPRERSBEAGLTWDLZERHALNE RS
oo F72, MBTI OIRIMIZEL > TBE0CTOMBIZ L DX /N7 BEDS5y
RO RERNESMEl S e, DEIFHRERIZBVLTDH
HOREDKREYMEINEEFINDL THAI EEZ LN,
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Fig. 2-4. Electron micrographs of myofibril of lizard fish.

1, non-heated; 2, heated for 30 min at 40°C without PI; 3, heated for 30 min at
50°C without PI; 4, heated for 30 min at 50°C with MBTI (56 pM); 5, heated
for 30 min at 50°C with E-64 (10 pM). Each myofibril was prefixed with 2%
glutaraldehyde and postfixed with 1% osmium tetroxide. The fixed myofibrils
were dehydrated and embedded in epoxy resin. The sections were cut by
ultramicrotome and were doubly stained with uranyl acetate and lead citrate.
Solid bars and dotted bars represent 1 um and 500 nm, respectively.
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EBIE TurFT7—PA LU E X —HRINRPZETIEDOKRREYVRBIZK
RS-

MEFEITREMENDIHAOM N EZRE-> T (B L, 2003),
MEFTZOMELZROLEELRBER L > TWVDH, NEIFZITHRVE
BRI ELHTOIZE, ART Y &% 40~50C DIRIE T L 7=#%,
75~90 C TARMEAT 2 BB FER MO TWD (EKDL, 1962;
I~ &, 1996; B & 5, 2003; #EH 5, 2006), Ziuix— B H O MEVERIZ
Y L XEND X R EOYERMAEME R L, “BEHOME
L ZzofiEzIbicmibLT0nd, LML, HEIFIHERIZZ
DIMEEHZRD L, BOFLWRBIEBNEZ D, AT WHEZR )N
FEILCRL2ZEPEABREEICIVEHMIA TS, EKH (1962)
X, 60CHIT CHEFEICHND SV AVHBE LR O —F Th D KK
D>THAHIEHELTWD, KR BRAELLEIEZ OREAME I
FEAEBENTD, L0 KEFHE LD B RDOND,

MEFZORVRLT SICEFEHELH N HY, WAKRKTEENEIFZ
DFEHfaE L THWOND V==Y TiX, BEE, BICEIINE®%THD
7T A FEIEZORPHLS 2D, KERVPELRLTWVE VDL TW
5o KRV ORBBEEIL, KT 220 7 BOREMED (EKD,
1962), FHEMFEMHEKREVFRZ o X7 EH#H (BHL,1977), HiR7 w7
7 —E & (Suwansakornkul ©,1993; %5, 1996a, b; ILUF &, 1996; Cao
5, 1999; Jiang 5, 2006) D 3FmMNEZ SN TWDE, AT o T 7 —F
AAZOWTIE, RAPICFEETLIEEO T 77 —B0nEE LTV
AREENR RENTEBY, ek v 7asT7—RBE v AT 07T

T—BIEHLEMENSZERE SN TV D, B2, =4 OffER
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A EY v 7e7r7—€ (MBP) ZikMLEERM&BEONEIXTZ S
ML B0~60CHTIT DM TE Y —mENELIETFTLEZZ b, K
ML THRETEARY MBP WARVICKROEBLHEX D27 0T 7 —
PThrlo®ENHDH (Cao 6, 1999),
KERYFBEEEOZNLVEHIEL PLICE>THHI SN EDMANH Y
(Cao 5, 2000; ZJ& &, 2004; Yoshida &, 2014), ¥4 T & HIKMY
ELTHMMREZR PLICET ERED 5 TWwW5 (Jiang ©, 2006;
Tt 5, 2006; Sun 5, 2010), ##iZ, MBTI (Sun &, 2010) %, k&R
THEE 7% 50~60COMEATH>TH, LTOIEMRITHDZITEFL,
TAHbomMmBICHREb o T b0 LIS, £ 2 TARETIL,
V=x Y FEEZAFEREFEOT O HIZ MBTI 20N L, EBRIZKED
P Z D5 TMBLEBEOKRREY Ml RE2mat Lz, £z, KR
DICIEZvATA 7T s 7 —oEE5 6 #4E (Suwansakornkul &,
1993; %I 5,1996a, b; I F 5, 1996; Sun 5,2010) SN TWVW5H I & h b,
ZOPIOVOEDTHD E-64IZO0THRET LT,
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1. BRIk

1-1.

FL1E L FERIS, PUZLL T 02 Z Hvwic, U P, BEH (Sunb,
2010) IZH-> CRE L 7=MBTIZ AWV, ZORKEMBTIC L 2 HEE
PR BR 2 BE (Cao b, 2000) (ZHEHL L TIT o2 R2 5 (Table 3-1),
BIROMBTINEIXZZ ~ORME (RIRE) TtV 777 —BiEM®
Zz Il T RE 7256 uM & L 7o,

—JF, VAT A CPUIRTTF FOFEFTE O di ki T HE-64% W
7o T DE-64IC X 2 FEMERE ORE S, 1993) (Table 3-1) 75,
BB DE-64NFIEZ ~OWIME (KIRE) AT 7w T77—%8

TG 2 ] /T RE 72 100 uM & L 7=,

1-2. »FIEZ OER LM
MEIEFEZOMERICE, AL LTy =2y (CEFHEKE 31.2+1.9 cm,
VYR 382.3 + 47.7 g, n=11) ZH Wi, 7ok, ROEHMIX 2011 F 7
~8 AWl (EZF) ICRERTE CRER, KMKLZbOE RiFMAaTTY
FOBEAL, BEHICHERICHALAWE, REALLANK, KB X
CHERELEEMGZ I —FF a2 vo8— (LER FC-200) TR
LTHELEZEL, ZOWELTOEREICKLTH 5 HFEOHMK
Mz, HELEL TAKRMLZ, KL TRIE 3 EITV, LKA ZEAIC
AN TEHERAK L, BAKRAIEZ ACOBERENT, BEEEE (W2
Bk LT No.6C) ZH\WTZET V& 54, BMAKRKNIZKLT3%RE
ZWRMLUTHESY 2 10 5 T -7z, T D%, PUERINEZZE PLEIN
DWFARKEMZ NG, KoGEE 83%E 7D L HICAKT DV % 5 45[H
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Table 3-1. Inhibitory effect of MBTI and E-64 on protease activities in leached minced
meat of lizard fish

Protease Protease inhibitor Final concentration Relative activity
(LM) (%)
Serine® MBTI 0 100
0.56 98
5.6 56
56 30
Cysteine” E-64 0 100
1 11
100 3

* . Serine protease activity was determined by the addition of Boc-Phe-Ser-Arg-MCA to a
final concentration of 5 uM with or without MBT]I. The activity was reacted at pH 8.0

and 55°C for 10 min.

** . Cysteine protease activity was determined by the addition of Z-Phe-Arg-MCA to a
final concentration of 2 uM with or without E-64. The activity was reacted at pH 5.5 and
37°C for 6 min.
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iTole, TNZEFNOTOVHIL, Y7AF v 7 Fa2—7 (¢3cmE S 10
cm) IZ3ARFToOFLEL, =L (5000 rpm, 1557, 4C) 2t L THx
BHhicA LGB ERELEZ, 2O T T RAF v I Fa—T7 %2 HEIE
f v C BB, koKW CAm Lim, ABFZE T, PRI T B
HoOM#EZ 40°C T 30 7213 120 0 M, Z B H o fin# % 90°C T 30 47 [H
TolhEFE2FENEIFET, —EEHOME%Z 60CT 30, 60, 90
F 20 120 i, “EBHOMEE 90°C T 30 miTo=nEIEZ 2K
ROMMWFEIEFZE LA, £/, MBTI ZRMLTCKRERYDFIFZ LFET
IMBGAE CTER L7220 F1E 2 %2 MBTI D EI1E 2 (KR JE 56 uM), E-64
EWMUTKEY DEIFZ LR CIBECT—BEEOME%Z 30 £ 7213 120
i, “EEBEOMEE 30 pE T EIE % E-64 0 FIED (KR

FE 100 uM) & L 7=,

1-3. WefE o W E

Wikl (RS 0 L WA R) 1%, BEW (H & 2010) IC#E L T L 4
F— (LEH RE-3305 &) # AW TH LIAARBRICL Y AIEL L,
AKHEZ, FRLEPFIFZ1IARKIIOE, ¢3cmES 15cm T3 7 1
y 7ROV HL, HERTZ Yy — (65 mm), M LIAZKE 1
mm/sec, HIEEHR 0% DFEMHFTITo7e, 17y Z7IiIZo>E 5[ETHOH
ELT, RREER/NMEEZBRWTEREZ 170y 7 OREMEE LT,
SHIIZ, B3ADNEFZOEHEZLZNZENONEIEZOMMEELE L
oo ¥, WENEFE ZIZHOWTIE, —BEHOME A 30 40 H, K\ T

“BREDOMBEIT T EIEZORME ZIT o T2,
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1-4. JeFBMEE (SEM) BlE

SEM BBt ERIT, BEH (Mora H 2007) IZH#EL TiTo7, T
bbb, —BRHOME 120 RO FIEZ ZMY), 10% P fEf S v
~ VU TEE®R, "T 74O EERL, ~~FFT Ve 2 FY

v Yt L C SEM (OLYMPUS thd BX50 ) (2 T#LZE L 72,

1-5. FHim A E M (TEM) #8l4%

TEMBLZR B D FRIE, BE#Hi (H 52009) T U TiTo7e, T74b
L, —BEHOMEALR00MONEIEZ 2MY), siEE 27 V27T
LT B R, 015 MBI 22 P VERFEE R, pH 7.4), #%EE (1%MER{L 4 =
UL, 015 M a2 VVIEEER, pH 7.4) L, 7k >0 EH RS
THK, =RFUHIBQRZITo, 0%, I 272 F—24 (RMC
fLEMT-60008) ZHWTH A ¥YEL NI A7 CHE, gy 7 -
J TR OEFYREAEITY, TEM (A ARE -RIEM-1011581) (2T

HETFESOKVTHEIZE LT,

1-6. #rataLE
EBREHOMMEMIIFHELFEERETRL, AEEZOREIC

student’s t-test 2 F 7=,

2. fERBILOBE

2-1. WPEE (ARG 713 X OV T 2 %)

MW s 0%, — B H OB 30 43 0 & 570 F1X 2 Tl 34.96 + 7.78
N/cm?, KKV 22 F X Z Tl 25.20 £ 1.31 N/cm?, MBTI 2~ F1FE 2 TIX

32.36 £ 0.92 N/cm? Z /R L72, KEV LEITZ & MBTI 2 F 11X Z X n#EL
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R OERICHEWNVE T L, —BHOME 120 B CidEh L4 7.56 +
0.03 N/cm?, 1254 + 0.13 N/cm?Z /R L 72, E-64 " FEIXTZ TIE—EH®D
JN#L 30 43 [#] T 28.66 + 1.43 N/cm?2, 120 4y ¢ 9.73 £ 0.67 N/cm? & 72 -
7o —EBBOME 30 /3, 120 3 & H12, MBTI 22 F1E 2 O BEMS
TFKROYMNEIFXZ, E-64 DFEFZLVEEBEICHWHEEZ R L (Fig.
3-1),

WAL, —BEHOME 30 5MOFEENEIET THX 10.76 £ 0.64
mm, KRV 2 FIF Z T 10.97 £0.49 mm, MBTI 7 £1E 2 TIiX 11.44
027 mm 2R L7=, KEVNFIFZ & MBTI 2> F1E 2 13N EEE [ o 4k
RICHEWEKTL, —BHOME 120 5 Tl 224 6.92 £0.24 mm,
8.52 + 0.47 mm %/~ L7 (Fig. 3-2), E-64 "F X Z Tix—EH O IN#EL
3047 [ T 10.73 £ 0.34 mm, 12047 f] T 7.19 £ 0.56 mm & 72 o 7=, &7
FIXZ MW ZERIL, —BHDOME 30 5B TIXFERE CTH - 72N,
MBTI NEIEZDOMEAFRFR OILERITE IR FITKEY 2FIFXZ LV %
RN THo7= (Fig. 3-2), 2O NG, KEY»EITZ TIE, K&
DGR AEL TV E L 7=,

2-2. SEM %1%

— B HOMEEZ 120 3T FIEZ O SEM BT, HiEMEIXZ
T2k o oA itk T2 Ramn g —T, By rIicF
5> TCW7z (Fig. 3-3A), KRV MNFIEFEZCHL N7 HEOHKIZLD =
FY UG EEDOERN BN O EIENBE I L (Fig. 3-3B),
MBTI MWEEF I TR A TP ICHTORGENEENETTZLEKRRED
MEIXZOHME TH - 7= (Fig. 3-3C), E-64 FIXZ TiX MBTI 22 F 1X

CEVIERAHEDOERNE T L VWHEETH - (Fig. 3-3D), —#&1Z,
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: Normal-kamaboko

: Himodori-kamaboko with MBTI

: Himodori-kamaboko with E-64

n
S
T
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: Himodori-kamaboko without PI
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Preheating time (min)

Fig. 3-1. Influence of preheating time on breaking strength of normal and
himodori kamaboko.

Himodori kamaboko was preheated for indicated period at 60°C with or
without PI. Normal kamaboko was indicated as control (preheated at 40°C).
Each value is the mean £ SD (n=3). *: difference from himodori kamaboko
without PI at the same time (*, P<0.05; **, P<0.01; by student’s t-test).
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: Normal-kamaboko

: Himodori-kamaboko with MBTI
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: Himodori-kamaboko with E-64

’é : Himodori-kamaboko without PI
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Fig. 3-2. Influence of preheating time on breaking deformation of normal
and himodori kamaboko.

Himodori kamaboko was preheated for indicated period at 60°C with or
without PI. Normal kamaboko was indicated as control (preheated at 40°C).
Each value is the mean == SD (n=3). *: difference from himodori kamaboko
without PI at the same time (*, P<0.05; **, P<0.01; by student’s t-test).
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Fig. 3-3. Light micrographs of normal and himodori kamaboko.

Himodori kamaboko was preheated for 120 min at 60°C with or without PI.
Normal kamaboko was indicated as control (preheated for 120 min at 40°C).
Each section was doubly stained with haematoxylin and eosin. A, normal-
kamaboko; B, himodori-kamaboko without PI; C, himodori-kamaboko with
MBTI; D, himodori-kamaboko with E-64. Bars represent 25 pm.
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THAVUENFIEZOMBEEICBWWTHMBAKRD SV E T E
YOI HEEZLND D, SRIOEAHEDEWVITFEENFIEZ &
KEDNFIEFZOHMBBEEOEVWEKM L TWVWE EELHNT,

2-3. TEM #1 %2

—BEHOMEE 120 5HITo 72N FEFE O TEM BIL, HiENFIEZ

(35 A5 DS R [E 22 AR 72k CHERL S 41, IR — 72 iE & L
THESINZ (Fig. 3-4A), KRV DPFIEZCHEFBEOE BEL
TR b, BERFRICIIMO TN < B < HTIT 2
NBE I, WD THARMEETH -7 (Fig. 3-4B), MBTI22F1F 2
TITHIENEIT Z & FARIZE 75 B A F 72 SO 720k 7 THERK S 4,
KEONPEIFZ TRO DN EEME ITMD TP 720 o7 (Fig. 3-4C)
E-64NFIEZTIEHE—HICARYNFIEZCROONT-HEME L Y0
PERE < B KT o n#lg s iz (Fig.3-4D), 2 b O E IR
OEEZ KT DL, MBTIDNEIEZIXEMOFIEZ L EENIEE
ZIWIHFZHEWEMEZREL TV, ZTOXHI1C SEM IZTEHRMIC
FLTEMIZ THEMICBEINTE2EEZ0MEBEEL O, KRV B
RIZBTL2HHEMEOBRTIZZOREILEL WD LEZXZONTE, T
Db, Ve VEREREETINEIFEFZIDOAREY IZIZEELTE
Vo7aer7—REE5LTEY, BV PITHD MBTI NKREY %
bOHREmMR L-E2ObNT, £/, E-64IXI V=V FT D HD KR
DIHICOIEDNH DL DAL ERST, T0bb, U= V)
FIEZOKRRYERICTEY Ve T T —Y, VAT 0T T —
PrWwolrtHEHEO e s 7 —EBREEL WL EEZLLNT,
LEXY, =2y Mf OKREY FEAIRE TOMBIFE D MO &
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Fig. 3-4. Electron micrographs of normal and himodori kamaboko.

Himodori kamaboko was preheated for 120 min at 60°C with or without PI.
Normal kamaboko was indicated as control (preheated for 120 min at 40°C).
Each section was doubly stained with uranyl acetate and lead citrate. A,
normal-kamaboko; B, himodori-kamaboko without PI; C, himodori-
kamaboko with MBTI; D, himodori-kamaboko with E-64. Bars represent 100
nm.
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DRREICIEHAFTEZER T he R I A v U BREBES LTS, V=
TYNEIFE/MEEICES TS MBTI OFINIE, H25EEXKED IMflC
MEBHDEFE X ONT, S%IE, KEVIMGNIZ LY 2R TEY 2
WMBERPREZEORFAPLETHAS D,
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BAIE REER

AR TIE, PEEFZOMEFSBEZDOLHOTHLRKED BRI
LT, ThETHERSHEMZRAMICERLL, BE, KRV B
RORBEBICONWTIE, HRZe T T —EBoBAERANHINATE
D, BEEIREEHRTREAOREE EHICEITT L7 VOREBI RN E Z
S T2 BRIZ MHC O3 fR2NE Z 5 (EH &, 2006; Jiang &, 2006), %
=, T7F >, a-T727F >, huRIA v oS0 Mf 2#k+ 2 H5E
A IR ED D SO BN EREL TCVD EnbhT
W2 (WS, 2006; Jiang 5, 2006) , £V, FILOMBEMEED
FAERICIE, ZHD X /N7 HDOGRIZHE D B IEOL(EREEL T
WahEEBEZOLND, ZTOZENDL, DEIFZOKRED BRI KIET PI
W X 2Bl FIco>NT, DEFZOKED FAIRETOMEIZ
tho Mf O EOE/IC OV TR LEZ, ®iZ, 2EFEZ0ARE
DIHlZ B E LT, NEIFZZFERITHERL PIBRMA KR BHRIC
LFETEBIZOVWTHRHMNLE, S5, ZORREEEIL, "EIFZo
KR FEAERETO PLEIIC X BB 5 M ORI & o 254k &
KEEDMHENZ DN TRAWICELE LT,

FTE2ECC, 2FEEZOXRVEBEAERETCOMBICHEI V=2V
MED A E D LML A TR FRIICH O NI Lz, b2, TDOLED
PIRIN (MBTIE E-64) (IC K2 #E 2 ML, SDS-PAGEIZ B\ T,
50°C T30 M MEL L 7= Mf (PIEEIRIN) 134> F %200 kDaft it ® MHC=®
45 kDaftiz D7 7 F o X VRS FIHRICH LN DK SO Z N7 EHA
Y RBAOCIBD S O L L THFHELS > T, 72, MHCH
BEHWIeA L) Ty T 407 TiE, 50CHEAIZEIB W TIZTMHCH X
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AL PUR RS M SR SRR S Lz 2y, E L 0 RS IS MHC O 4y fif
PEMEEZEZDND N PRI BESNTZ, SbIC, trRIF T~
ik EzHWEA L) Ty T 7Tl baRI A U HYEHAMICE
WT IR BHERIE B EL Ro TV AR HATE N, Th XLV
B FIHICREDMEN EBZ NN RBRBEO LR, 2
DZEMNL, PeRIFTrONRITIMD TRARICEALATLLEEZ X BN
oo TDO X DI, PHEIRITO40CHMEL & 50°CHNENT D FE X Uk B IZ
BT B R EDONREFETIR L DR E R LTI, REIZEBWT, 40C
INE L X2 F1F 2 WERE O — RINBIRJE, 50°CMBUL KR Y BE LR
FTUVIRE & L THRELLEEROEMETH D2, T 010C DI E DI
WDE NI EONREHIIEELERILELEZZ N, TDOHRIZ
B L T, 7 J Carassius=° = 1 Cyprinus carpio® MfZ fii & @ & & T s
LA, MHCR baRI A O X7 EH R RIEE5CHIT T
DI TEBY, ZhUAMESEEY > 777 —E (MBSP)
DERICED2bDTHD LA IN TS (Caob, 1999, 2006), % 7=,
ZOMBSPIENFIEZOFNVEBEZERTIELIMEMZ b 2Z LB L

2N Twd (Caob, 1999), T 72bb, KETHWLZY=x V[C
BWTH, 50CTOMEIC X > TEWIEMZEZ/RTMBSPAMHCR k&
RIFTrENLIZEEZEZLN, ZTUODORBERNEITZHMEROD
TOVERE DOIR FICRET L REN R I N,

Fo, M ORIEEDZICER LT TEM ICTHBELIZE Z 5,
A0CINEATIZIEMB D MF L [REE, BAH & REHF A HLAIE L < 3 5 F #%
R OB EZE L T, L2LZ2RG, PHERMO 50°C N #
O MFf TIEIH SRR O Ry (HH) OB THEERmD TR AL
Wiy, ZHBEOMBENERICHRIEL T DIEERBEINTZZ &0
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5, KRV NEAT D S0CHEDRE TIE, FICHETZ 7 A2 bR
HEEZTHEN RIS, MEOBFIX, 77 F TR
LZHHAOMNEIC bR I A brR=r RN EALTT 72T
T4 A NEIERL, T E ZHRICEME T OIEBEE o7 7 F =B
fioTWwsd (Bruce 6, 1995), T°22bb, HEHEEI T 7 F R br AR
Fyr, baR=r, o7 7 F = OMAEMEATER SN TS &
ZD, HOBRKBOMELIHEE XD L, 50°CIMBIZEN Fr AR
T BT HLICL o T, ZTOMAEERANRIL, HET 0T A
VMRS A MR R R o B2 b, )7, BE~ A A %
GV OO T, MERKTICHE AEHRMILICIE ZROMBESLE
DR VRITETHD o-T 7 F=v OB RELSEESTLH L
N LNICENTWD (FE5H,1993,2001), LaLAaRns, KR FEA
BEILCT, o7 7 F=vE oL nEWVWS ENRH D (Cao &, 2000;
Sun 5,2010), ZDHZ b, RKETOS0CMBIZHEI HAHEDO T 4 7
AV MEEREICE, o7 7 F =00l s, LA MR A
VUDRRIC K DRBEBNRIEFIIRENEE LN,

— %, MFfEREIKIZ MBTI ° E-64 Z ik L CH0CHEAT S L, EX
PRKENEYIC T PLEERIN TV L 72 & Ll L T MHC ® b e R I A &
YOIENKME S, £, BREFENICH PILERMOME & T
L CHEOEBETFBEENS WEmIZH Y, MBTI ImIIZE W Tk —4
W Mf D7 4 Z A MBENERSIATWEZ, ZTORIZELT, kKR
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