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Raw material

Heading and gutting
Washing with cold water
Crush meat

Washing with cold water ¢ Ordinary Washing: 5 times of
distilled water

- Alkaline-washing: 5 times of
0.2% NaHCO 5, 0.15% NaCl
solution and then washed twice
with 0.3 % NaCl solution.

Remove the excess water

Mincing

Grinding for 30min with 3% NaCl and cold water to adjust
moisture content to 81 %

Filled into polyvinylidene chloride tube
Heating at 30 ~ 90°C for 20 or 120min

Cooling in ice water

Heat-setting gel

Fig.1. Preparation of heat-setting gel from fresh-water fish.
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(1) Carp _(2) Rainbow trout

(3) Silver crucian carp
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Fig.3. Gel-forming ability of meat paste prepared from the meat of fresh water

fishes.

Open bars and closed bars indicate heated gel at various temperatures for
20 min, heated gel at 90°C for 20 min after heating various temperatures for

20 min respectively.
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Table 1. Setting and disintegrating properties of meat
paste from various fresh water fishes

Species Setting-index™ Disintegra-
30°C  40°C. tion-index™

Carp 12 56 40°
Tilapia 10 78 22
Rainbow trout 8" 50* 19*
Catfish 11° 137 97
Crucian carp 24 69 77
Grass carp 10 36 767

.1 {Jelly strength (30°C aad ¢0°C,120mia )/ Jelly strength(so°c,20mia )}X 100
.2 {Jelly strength( 1-Jelly strength(so-c,120mia )/ Jelly strength(so°c,20mia )}X100
.3-5 Setting- and disintegration-index obtained by substituting Jelly strength(zo°c,20min),

Jelly strength(goc,20min) and Jelly strength(zo°c.120min), Tespectively.
Meat paste was prepared from fish meat by using fresh water leaching.
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Fig. 4. Illustration of the measuremeat of the rigor index.
L; The distance from the horizontalline to the base
of the tail was measured at selected time intervals after
death.
Lo; The value immediately after death.
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Fig. 5. Change in the rigor index of various fresh water fishes.
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Fig. 6. Change in K value of various fresh water fishes meat during iced storage.
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(1) Carp (2) Rainbow trout (3) Silver crucian carp
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Fig. 7. Change in the jelly strength of kamaboko prepared from various fresh water
fishes during iced storage. The kamaboko gels were prepared by heating at 60°C
for various times.
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KHdL, a1, ZUIABICFX L T EHERNEIRERNT D & OFEERT OIS0
Zh2h334, 4488 L0284 (g- cm) THo7=D, HEIbHHE TIZZh 2 hHEKGHE D68,
6B K CATRICRABUCIET Uiz, 20%, FEHBORRL L HICEBICET L, Bl
180H iz B 534, =UTABLERYTF0I.5. e hehldd, 1325 % 088
(g-cm) T, HEEHOZTNS D3, 29BLPN%BTH oz THIZNLT, a4, =D
ABILOF 7+ O BEVIHIFRAEMT 0 HORKERTDJI.S. X2 h2h268, 323B LV
244 (g-cm) THoEN, FHEHPMORERE & HITERBIET Uk, ERISOHE®DJI.S. &
Zh2hn230, 223BX VLT (g-cm) T, BFEHOTNHD86, 69BLTA8%TH > 7z,
BUED LS, SEOWThOTH EY, REEENHAORM &L EESWHE H,
BHRMT D B ARTTNVEREDIRPo . iz, TOREX, 24 >2UTYA>F
7FHOEICE L, RIEICKDHELE,

4-3-2. WEPOTH FOMFWM Ca-ATPaseiF 1t

HEE T OME Ca-ATPase 2¥ETE RIS WE L, FEEHTo 2 SICN I 2 E (%)
EFig.9CRUE, a4, ZVIABILOEX Y 7 FEEMHIFERMT b 5 OHfCa-ATPase
SEMXREH ORI > TET L, WEI80HHE TkEh2hHflEiiozh s D52,
9 BIUBBTHolzo THICH UTEEIFIARMT D & OUE Ca-ATPase=H MK, &
BHMORBL L BIET T2, ZoRBRERMT D HFIEATHL, HEKIBOHEOD
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Fig. 8. Change in the jelly strength of kamaboko prepared from the surimi of
carp, rainbow trout, and silver crucian carp during frozen storage at —25°C.
The open and closed symbols indicate the surimi without and with
additives ( 4% of sucrose, 4% of sorbitol and 0.2% of sodium
polyphosphate) respectively.
The letters A and B in the figure show frozen and unfrozen surimi
respectively
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Fig. 9. Change in the total myofibrillar Ca-ATPase activity of the surimi
from carp, rainbow trout and silver crucian carp during frozen storage
at —25°C.

Symbols and letters A and B are the same as in Fig. 8.



Mf Ca-ATPase£¥EHIE EN ZNHERERIOZN S D85, H3B LT TH o1z,

4-3-3. HEHOITH BOBRE

S B0 TV, W B 5 T4, SUSRBLEE YT FOMS ¥ 85 B
REZBEELV-EREFIg.10 R ULE, 24, SV ABILCFXF L 7B HEmHIAERM
FOEBTERNTN G REMEORIE L & b T Uk, J 1800 H oW 2 heh
30, 23B L U65% T, EEFIOZTNS5D3I, TBLUVB%TCTHHoT-, CHICHNLT, &I
FOETHIA BIUFL TFTEDTMIET LEDN, =UTRTRAS EF Ui,
HEIOH BOBREIZZNZNST, 3IIBLTR2K T, HEOEN 594, b9IB LM% T
B, WEMTDEOZNIRTEN >,

4-3-4. FEHOTH EOREKE

HBEPOEUINHHEERNB L CRMT b FHORFKEEREKICHEL, HEH
Bieucs/oy b UTFig LR U, EENGEMEORMIE D, 30 HHhOREK
B (31 1%0.642gH,0,/gDM, == R1%0.7328H,0,/gDM, ¥ > 7 F1%0.729gH,0,/gDM) I
RN D E (2 4120.6228H,0,gDM, =< R1%0.643gH,0,/gDM, ¥ > 7 J-i30.688g
H20,7gDM) IZHARTETHMUZ, 24, =P ABLCF U7 F OE MG E IR
THEFOARFKBITHEMOER L & WD L, HEISOHHOARHKEIZZhZ2h
FRHOZNHD32, ATBLTUITH> Tz, THICHN UTERMGIMERMT b & T,
FePRERIC D U, ERIS0OHH AR FEAKBIEZNZNERITOZ N5 D57, 69B LT
69%THD, BMT D HBFORFEKEBIIWTNBEERMOZENLD S Do, LMED LS
W, EMMEER S aBBICVNVE N NVETOETOKERBL, REAKEZLT
LHREETHILDVRBOONTz, BB, BEGV VBIBETOEPI0.2% R MEN TN D
N, PHEFOKE, AWRME CIEIAFKBMBREA SNRDP T2,
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Fig. 10. Change in the solubility of protein of the surimi from carp, rainbow
trout and silver crucian carp during frozen storage at —25°C.
Symbols and letters A and B are the same as in Fig.8.
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Fig. 11. Change in the amount of unfrozen water of the surimi from carp,
rainbow trout and silver crucian carp during frozen storage at —25°C.
Symbols and letters A and B are the same as in Fig.8.
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4-3-5. WEPIZBIT 2B T D FOHF M Ca-ATPase 2 1ENE, BREB L URHEKEL
TV & o B

BEoXSicaq, =2PIRABICF LT+ 90 GO RGIEH OME Ca-ATPasetd M,
%%E%iﬁK&K%@Ekm,mfﬂ@ﬁ@@%ﬁ%%%ﬂ%%%%i@%ﬁ?b%K
DNTH, TNELLRABUELFIECOTVNVEBEEOELENIELTNS XS ICH R,
COZLEWDIODZEHDREITEPOT O EOTIVIERE (J.5.) LMf Ca-ATPase&{H M,
WREB LCRF KR DMK EFig. 2B X CINIR U, BUSREN S &S 2 B
MEBOHEIZLD, THEDOTIVEREE, M Ca-ATPase2iElE, BME B L UORFKED
BNEH DD, FIOVEBEE LNE Ca-ATPase2iE 1, WK B L UCARFKEOHICIER W
BERSRO OGN, ChO6ORICIIERERBERNIH I LERLTNS,

BRKAOHMOHERN L LTOBEMAMAZENE LT, a4, ZVYABIUEF U TF
PHETHEEZREL, FREITBPICBI2 7 NVIEHRREOELLESY XV HOER L OBD
DTHREf Lo BEERICTRIND LS, 3RMEOM RETMHFERMNT D B0V IVIE
FREED B A= W I RMEIC X > TR R o o ANOFRIIEICEET 20758, »XIE
CTEEE L H S BEMETHB U =87, AR (L THBL 26/, Ca-
ATPaseffitE L EME TR b ¥ S LB U B RCE , B4 HLINY b & Ol
FECTHBUETRE U BHOND, FEBETHW =D A KR OGRE L, P30
YT TAVEIDINEL, AT IV I DKREN, LYV BIERSHLFTORE
LB TH oIz,

—%, RERPSWHET D FOEHMFMEL UTHE, B4V VBEREMHVWLNT
W3, 60 7T TR RERTH, ERIMEMEL LT all (4%) , YIVEP— (4%) B
KUEAD VB (0.2%) ZRVTTDEZRARL, FEPOT7VEBEER I, SR
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Fig. 12. Relationship between the total myofibrillar Ca-ATPase activity,
solubility, and amount of unfrozen water of surimi in the absence of
additives and the jelly strength of kamaboko from the same materials.
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Fig. 13. Relationship between the total myofibrillar Ca-ATPase activity,
solubility, and amount of unfrozen water of surimi in the presence of
additives and the jelly strength of kamaboko from the same materials.
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BREICREND DI, HHETICBT23REDT D 5O IVIERAED S LILE NG
BomEmzLviflahcsh, ULrdEEI80HBIZBIT2%NT b B0 VIERIER,
EBAMITODBOZNL DB 2o £E3ARMKINAIICN T 2EHNGHMEONREAZ L,
:4%&6:9?XK%W@M%%@k%Mﬁ,¥y7fKMmemé#oﬁouL@
Lo, ENMFIMEZRMLUZGET D GOWREEIZABICEIORARD, Ficxr 7
FTCRHEDP oz TORICOVWTETHHATHIENTERND, FRAMIZOWTIIR
myoiEE, BREORMPIRETH S, £z, a1, ZVABLEF L TFENVDY
5 TSSRMME) 47 Thasehb, EREOMD HAEFHR L U oMM 3w #HE
HREZNED, B EEIAOFFICO>WTE, Y VEREORWAA, Midoy
SR TFORELOBEFHDL VNS VAT IVE I F—ERENRINC L5 TV EE
OFHEEO BEEFLWEFZIHND,

AHETE, HEPICBIZ2IVEFOY 7 BOEMEEN Ca-ATPase 25 M & EE
BEBEICUTHEL =, BIFICO W, ISV D, BRI BoREZ BN, HIY
(CFHE 5728, 77 b I A Y vCa-ATPasetEtEe UTRBRT S TERRAL, £HEL
AT IO FSHHFRTOELSTAM LI XIZZ O NVIBRE ORI WHEZETWS,
Eiz, MESSP @I b0 SHETLE, BHLEP I YNELLE T vo 7 #HEN,
PP 5700 XA FH > S RFERKE B KRR IR AT ICME Ca-ATPase 245 1E & 7' )V L R AE
EOMIZARICHWHBIZBO T3, 1)y, BHFICOWTH T NVEHEL ORICHE W
BIZRO2ME"OVNH B, AEHHR (Fig.12,13 ) RENB LS, WwET L
DT NVIEIEEE L ME Ca-ATPase & G E & ORIC IR WHHBI PR D b hiz, T 51T, VIVIEH#E
CEMBEL ORI OB WHEDBRED SNz, oS, WKERMRGET D EFIZBW
T, W Ca-ATPaseR¥EiE s &k CVARRIEIL, WM o 51T 30T b HOBIEME LT
OHEMABEEFE TS L BRBRINS,

ek, BEPICBITZY O RVEOERICHT 28, Brva—v, PIVBREOE
HWEEOERAEBICOWTIE, ¥ UV ERBOKPBAED S EERICELTSE WD
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MEAHEREES LS, KORBILFHBPINTWBD, EBICKDIRREZE 725
TIIDBWV, 30 —F, BRPOEREEUTOKOIREZ, 19504 X b #AHEK, 85789
FEABE, 899 BBMEMLBEI O REOWBATICIvRESNTED, KoRE
OBMIZIE T R EROWROBHNH BN S, ATFHTEBMT (REALEMEI) <
EINBZRFERKEARFKL L, "PEENGHEH 28, Wrva—)voli ARz R
WABDPBWARZ L LU, FRBRE (Fig.11 ) WRINZ LS, BENT LD
OARHK B HRIE OREBICE S TRE WO LD, BINT O HHOZHITERMNT
DEIDEHL, ULrBEBICHD Uz, iz, HBPORMBLCERMT D HOREK
B 7VEHEL ORICERWHEPRED Shiz (Fig.12,13 ) 2eh b, WElkzE
ULTHRMT D B OEEMHMENREKERZ S EHLTWBZ DT VB, N
Ca-ATPase &{EWCHEMEOEK TEIMHFL TR EIB B, ZhiL, LTI HEH
FIZ@ERMEhi= aflRy VE b~ VORKNTY VSV BT 5 EHICL2bDTHD,
COZLERKDPSOMEICEINVTERT S NS RV ERBOKMKOWEEL (3F
miift) BRI DLBEIONDB, Vb, MY R ERBOKIEEREICLD
SERHEMER L (Mo KRB RAKERRE) kb, BAEaEIHESA,
ERICOK@EEBEER DO KK OHEMERICED, KNBOWBEIEZ 5, LIS
I afgey Ve r—VERMT 2K, My V37 BRBoKFIKOFERB LD
W, >ED—FEBORFHEAKZHERTHILICLZ2DOTHD, LI RIFKKESL
THHEAOBNY IRV IVE b —)VENEZ VS BT 2 EHNHIENIAE N
LHEEEIND,
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BhE RT3 A HEEHESY > X7 HOm
AT IIBRA BT TR ES L
PRIV S F—EEADBE

B_ECHAEOBEORKAZANT, MBS VLR, BRIWAKWLERZIZoN
THREUERR, WKAOKNNIZEBERNOZHLIEBL, FIVIERENSBERICKL,
BRyoPFrAERBIEBRNWI L EZHE L, »

RNOET RO NVENRT L, BALEALETVEEET 5. COMBOT I X
Fr—ik, TR1 &HEh, HOUKOREZROIEERERHLR>TWS, °5EE,
EAFOFEEZAVEZHRORBR, TR & AMPOoXEERY U IETHEIA VY
DEGREZEHRT A LICI>TELUSLEFEIONDLSICRoTz, 2O EFOMT T
BT, BERRICL>TEERBEHRILVBLIVOCRVBERTH S, BHIZE I NVLHEOR
BBZOOME, IRbbIAFV U EME (UMTFIAT VL) MoRAERKGI X586
TR D 19:26:27.52 (HERKER) LERERHEEGICLIIEBTRCZ2 L' (i
BHEEE) Bd 5. WiH TIIWNICNTE T 3 T6asels &5 I A4 > HIRH 0 %G, 2602752759
HEINEIA D HHOSSHES P ICLBRBICED, 2y P -IREVPERINDLH
ABNTVWE, BEBFEIBKEEG W RECIBINVIERREZEIZONTWS, AAHOT )V
ERICBELTEROL S BEBENHD., Tbb, BELEK?2DIX, a4 WTERLDHPE
THRNWILEZRDTED, ZOFRELT, a1 DI AL v OMEEENF L Teased fk
m&%wu<m:a,ﬁﬂwwmm%ﬁﬁﬁ¥b<ﬁmct?,i%&yﬁﬁﬁu%%ﬁm
DRISBNWILEETTCND, —F, FEES, 2°0REST ®FafoIixTy,
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FOIIAY O NVERICSHEDPBES L THW S EWE LTS, LI L, BELEK?D
XA NROT NVIERBICBET 2 REHREMHEL <NV TIT>TBY, WKAIFL DY
WRIIEERTGTHB, £z, REBT P Fa4 IATVOINVELESKGRTIT-
THD, PEECLAUKFERL VTR, RROBELEONET ENEL NG,
ZITHEBTIE, afIFvrerREARAREM LRI LK ERICGRREL T, BT
DIAT L OMBTNVEERREEZHESMCT B LI, WERT VRO L LBIRE
Uko B2, IANOT NVIBRIC RIE T TeaseBFNDRMBE bR~ 7=,

5—2. REHE

5-2-1. HEit/
EoECTHWEOA BLIUOREBHEREICKBITIN-EREGEEOY =LY
(Lizard fish) Saurida waniesofiffaZz s me LCHW =,

5-2-2. HFEEHE, 7V PIASUBREIATVORN

EEH, 77 PIASUBLOIATVORBEAR L1 BLTTY 0T E
HEAY, BLeoREeY Z2WE LEHNL Y 0B EICH Y, Fig 14IRTFIETIT-
o DL, A4 BLOCZYOEHEZRRECYDIMD, WICHLUTHEERED190M Na-
PhosphatefE® ¥ (pH7.5) &M X, 60 KEDF A4 XL, BOHHEE (500xg, 10nin) L
TW%&yﬂﬁﬁétﬁtbf%mkoww(~%%%ﬁﬁﬁttk)Eﬁt~3%§%@
5mM ATP35 X ImM MgCl,% & A 720.45M KC1, 67nM Na-PhosphatekB i (pH6.4) Z¥RMIL,
EPICERAL D SIERICI0RERIC, Bo2RE (6,000xg, 15min) L, E@EZE2~38
OH—ETRBLEZ, BEZIMERRBOWMHA T KPllw-< b eEE, ChE5COK
W|EFICHIOSHEBE LT, BEICHBPIEL 2025, WL =8 oV EEELNS

BE (6,000xg, 10min) UCHEDE, COBEZM|D, 3M KCI, 0.25M Tris-HCl (pH7.0)
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Fish meat

Homogenized with 7vol. of 19mM Na-Phosphate(pH7.5),
imM PMSF, 0.02% NaNa3

(> 500xg,15min
Precipitation Myofibrils

Extracted with 3vol. of 0.45M KClL,5mM ATP,
1mM MgCl2 ,67mM Na-Phosphate(pH6.4)

Q) 6,000xg,15min

Supernatant

— 14vol.of water

2 Q) 6,000xg, 10min
times .
Precipitation ACtOmYOSIH

— 1/3vol.of 3M KCI,0.25M Tris-HCI(pH7.0)

Adjusted the KCI conc. to 0.6M

— 2mM ATP,50mM MgCi2

(|5 100,000xg,60min

Supernatant

Myosin

Fig. 14. Preparation of myosin from carp and
lizardfish.
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EMACHBEBRMBL, KCLEED0.6MIZRD X5IWHA A KEMR Tz, Chic2nd
ATPH L Ur50mM MgClo &l X 7= %%, &E 040k (100,000Xg, 60min) U CTUWZEFRWIE=,
X5z, EROFRARE, QEOSEEEZ2EREVELEZb0EIAI Y ELE, BHN
EIAvUEBE, BT A0%RY P2/ INT I FERKEICRAREEZE, a4 BX
CIVDOIFY U EREINOB EEMETH oz, —F, PV PIZATVORBEILTO
LT o). HFEMHO Iz L, MGEBOM ATPE LT 1InM MgClo 2 & A 720.454
KCl, 67mM Na-PhosphatekE@i# (pH6.4) ZIRIMM U, WL EER LD o H 10K R I,
BOSEE (6,000Xg, 15min) U, LEZ2~3@ON— ¥ TRl Lz, BEZIUMEERDON
A Ay KPICW-< b eFEE, Th25°COEEZERINI0FFEBE LT, KIS
BUd0EMGL, WRLESY VNV EHEZRLOSRE (6,000Xg, 10nin) LTEHT, 72 b
AV E LTz,

5-2-3. JiRK
DPEICLEBROKSERER S EIATVBIETP I NIAV VTN ERZZHOM
Kk, HNS 000 REE L ZBEROEKRICEL>TITo k. $RDB, a/RBLCTY
APSRBU I FY VBB, 7V NIV VBB EERF 2—7 I AN, 195%8ED5M
2-mercaptoethanol B LT ImM NaHCOs 2 EEimi A A > KIZH U RERISENT U, KCLIBE
Z30mMe L, ATy, PUMIAT U 2URSEE, SAVY, PUMIATVUVBLU
£ JEORBAHE o0 UL 2 OV BERS (H O THESICPI00 ) % IWTE M (216,000% g,
60min) LU, FEZEHICICEIDBAKET> R, ChETR RV ZFL TV a— Ve
AnwTIATvERKL, MBS NVORBZAAZWE Y BHEHN, RVzFL 7Y
A—NVCEBBBRKT 2L, 342 0Ca-ATPaseiFEDETHEE 2, KF)SEZ P HIF
CLHEBEONETETIRIILIEIAWMELENTEE, FEICLD, IFVY, 7
DPIAVUBIUHEHMEOKIERIZOBUTOLDOEB/ZIENTE =, 12,

NeEEET "OICED I AT 0RO EEE o Ca-ATPase (0.664 mol Pi“min mg
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Myosin) BXEMHE (92.2%) &, #WELOSEEHR DCa-ATPase{®E M (0.65.4mo0l Pimin
mg Myosin) BLUEMRE (92.2%) , 2L 3, BOHRBRICBIZZh6DEL
ZIFL AR,

5-2-4. NIV OIMH

BAKLEZAABICZVDIAYY, PO PIAV Uy BIUHREHEOSY VRV BEEE
WEa2Ly PETVICEIDPMELEZEZ S, WTFNRBW220%THH, ANV LAERIXICP
%%ﬁﬁ%mibﬂibkt:5,m?n%5mm/w%qu@oko:n%wmmbt
FRBHIX LT, 3% DNaClZRMUL, T HIKASERESIBICRAE T 5720 0WMA A > K
EMZ, KRE (W5°C) TO4MBEHELE, £z, a1 AP LB EBRARBO—EIZON
TikTGaseA (KORB 7V 54 NT G-K) 20.3%®WMU =, B#EE, AMoORIA 2T
W, PIVIRAR (NEL2.5m, & 10mm) KFREL, Sy S TaEH, 45C, 60CB LT
75°CT20 4 N ESL B, B HIKKRTR204MAR L, e Lk, £z, a4 O
KUz Ay v O—EID W TIX30~90°CT5~ 1204 N, KAKPTRHL,
e Uiz, R —REERE (W5°C) @R, BRICEL TSV NVEEOREICH L
7o fEH L?T:TGase%%ﬁﬂ@X—ﬁ—fﬁfﬁ&iT(}asel%, ABANS D L15%, BLEFFZ b
) Mi24% Lo TWB, T X, BMICK UTT6ase3% A sL, ANV D LE
LTid0.225%, F¥ X PV UTIH0.0T2% 2R MUL Iz 8ich b, COLVRIVOAE
ANV ABLETF XY COBRMIE, MEAES WO VEEORKE/LICNUT
RERBEERIFZSRVEEZ 5N 2303139 1y, ABHOBREEIL100units g
ThHb,

5-2-5. MET )V O WEERE O JE

ATV, PUVMIAVUBIUHEBEONEAT VO VERBEOREILL A A —F
— (RE) TEHENRM-2010J-CWE) Z v, EE2mOM UAARRAEHR TS5 O ¥ —T,
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Fig. 15. Effect of heating time at various tcmperatures on the gel
formation (breaking strength) of salt-ground myosin from carp
meat.

(O, 45°C; A\, 60°C; @, 75°C; A, 90°C.
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Fig. 16. SDS-polyacrylamide gel (%) electrophoretic patterns of
heating gel of salt-ground myosin from carp meat.

K, salt-ground myosin ( no heated ); HC, myoisn heavy

chain; X1, new polymer smaller than HC; Ac, actin; Tm,

tropomyosin.
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Breaking strength (x10-4g / cm2)
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Fig. 17. Change in the gel-forming ability(breaking strength) of salt-
ground myofibrils, actomyosin and myosin from carp meat by
heating at various temperatures for 20 minutes.

The open bars and closed bars represent carp and lizard fish
respectively.
A, myofibrils; B, actomyosin; C, myosin.
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Fig. 18. Effects of transglutaminase and heating temperature on the gel
formation ( breaking strength ) of salt-ground myofibrils, actomyosin
and myosin from carp meat.

The salt-ground pastes are heated for 20 minutes. The open bars
and closed bars represent the gel without additive and with 0.3%
additive containing transgalutaminase respectively.

A, myofibrils; B, actomyosin; C, myosin.
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Ac — |
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Fig. 19. SDS-polyacrylamide gel (%) clectrophoretic patterns of heating gel with
transgalutaminase of salt-ground myofibrils, actomyosin and myosin from carp
meat.

The salt-ground pastes arc heated for 20 minutes.

A,C,E, without additive; B, D, F, with additive containing transgalutaminase.
K, salt-ground myofibrils, actomyosin and myosin ( no heated ); HC, myoisn
heavy chain; X2, new polymer smaller than HC; Ac, actin; Tm, tropomyosin.
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Table 2. Protein compositions of myofibrils, actomyosin, myosin'
from carp and lizard fish

Carp Lizard fish

Content (%) — - -
Myofibrils  Actomyosin  Myosin  Myofibrils  Actomyosin Myosin

Myosin 50 51 86 45 44 85
Actin 20 21 | 4 21 22 3
Tropomyosin 6 5 2 13 16 2
Others 24 23 8 21 18 10
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Fig. 20. Changes in breaking strength and breaking strain of high pressure-
and heat-induced gels of salt-ground washed meat from carp and lizard
fish.
The high pressure- and heat-induced gels of the salt-ground washed
meat were conducted under 100 (A), 200 (A), 300 (1), 400 (), 500
(), 600 (@), 700 (k) MPa and 40°C (O), 90°C (@) respectively.
A, carp; B, lizard fish.
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Fig. 21. Breaking strength of high pressure-induced gel of salt-ground
myofibrils, actomyosin and myosin from carp and lizard fish.

The high pressure-induced gel was prepared by conducting under

various pressures for 30 min. The open and the closed bars represent
the high pressure-induced gel from carp and lizard fish respectively.
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A, myofibrils; B, actomyosin; C, myosin.
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Fig. 22. Effect of food additive containing transgalutaminase on the gel-
forming ability of salt-ground myofibrils, actomyosin and myosin
from carp by pressurizing.
The high pressure-induced gel was prepared by conducting under
various pressures for 30 min. The open and the closed bars represent
the gel without and with 0.3% additive containing transgalutaminase
respectively.
A, myofibrils; B, actomyosin; C, myosin.
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Fig. 23. SDS-polyacrylamide gel (10%) electrophoretic patterns of solubilized protein
from high pressurc-induced gels with the food additive containing transgalutaminase
of salt-ground myofibrils, actomyosin and myosin from carp.

The high pressurc-induced gel was preparcd by conducting under various
pressures for 30 min.

K, no-pressure; A,C,E, without the additive; B,D,F, with 0.3% additive.

HC, myosin heavy chain; Ac, actin.
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