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PEECHMBORE ABEET 5 BARDEGEM AN X /8 BAR
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BERBATZ L L, pRESIET 2HEOHRE RS, ARKYS
2 BOWD SIThREHIFUHE U T, KOHE» 6{Fhh i HItikED T
lum.btﬁor;@%mi&cmewmwﬁ%twﬁiﬁwmﬁam%ﬁ
UlMRiiEE AY RS 0BV VO THRETIREY, EEOHLL
MEE L TOAENEECORMKOMBERRT 2120I0iE, £ThEE
CHEORAERIZET BMRAEERT I PVBETH I LEX 6N B,
ZCT, AR TRANEZETOLTETIREL, ShEMAULTHE
EZ LT 2 BRIIE W TAANDKOREREDRIZERL, TOI&HH
EEORAED DORABEDEIE S OHREA L EORPBRIZH 20 %R
RBZLWHEFELU, ERMBLUTRBLDAREAVDI I ENEELL
B, ~EREOREEEHARTICLIRBTHIOT, EECHED
FRE UTRGSRIEAERTOBRY My ¥ SHAT VD HEA0, H

-2-



ABEHE—-LU., £7, BEIEFECOKOEEPBHDOLLT ¥ Otk
{LOBRAEFD -0, BARLVEBBORRILEEZAHEHALTCH
5 ERFLUTERIKOREERTEL-, RIZ, KOBRESEBRPHEENNT (
T TG) &> THEEZOHOAEREEDRLZZ 0L 2P DRBIZA,

HEEOFWKPESRIIFET I R2HR U, 5, hEECDOAS
R HE DB LY BMICRHTT B OOMEHEE LT, MERE RS
Ufz. COMERICEHIESBOBIE % LBRENMICETE 30T, &
REBOTHAEFCOMBTRICST S, T B~OMKE, pl, AERE,
B OEE, MRGRREDORENT Y EPTOMRINVTHENEEZD
KDIREERARKEIZ E DK S IR U TOBINIIDWTHRE Ui, AT,

1S £ IE T DR 2 BAIEOREE OB KON EE OB B
RIBROHEA DR MBS RETT 5 LT, PRIEC~DF Y7 ORM
PERAEEDE DT INM 2O THAR, ChoDBkitickvig
SREREEWMOELDTICRRTIRETH 3.



B L BEE ST IEECLRAFIR OEEREA 2=
Bk iy oo ZEAR

PEECRARKAEEMRTT VR, SBEOHRMRIEY /Sy HE
BREXETZOL, ALV THETIMBDOTF I AFY—2EFTI2RMTH 3.
PEECRSEDKEBATOB OB LRIV, HRaBhHiECo
XSmO SRR E X LB 0 2 IE SRR BR TV, KE, %
BRI 02 IEC L ABOBATT 4 VA QMR K
DR B SRS RIS RET B & S it tk.,

ARROEFECRHEBEOR LIV L DLDKROKESIFIET D LA
MohTHY, 28 ZOKROHEHBRBEOHFTVKIZLZHDEEX GRS
2%, BRI DV TIRERNT X R TOR, FHC g S S I 3515 B3k
Bz oW TIRIEE A SHIRAPE SRR COBERTH D, £z, IEED
BRI R R THoTH, ZLREEROF Y Ao E iz
RIS ONTITRDOATHEIDT, T UERINTHELZMEED
BRAZUEE 210, BORBHAR YD NEIET O XD XS RIEA
B UBDOPRRBITBLTE L AUETH B LB R,

W1 =S rVEbEECLERAEMEEIOERKEBHOE(L

P EECOLEBBRAADET Y B ERMEENT 7 4 VA TEHLT
HOMAUTHRIT 300k, HT 0 EEMALTHIHFEIILTI L
BUTHRLTEHORANERS. WHICRET Y BEHABNERT7 4
WAILHED TS By - FErEIECE, B3 VEEELILTHIS
= MREATT AV ATABELTHE (U5F—) RARTIRATZY 5
FBBIEEHDH B, BEIRET Y FEMALTHEEREY,
NETOEEEIGELRY £ LY U THAT T VAR AR THE

-4-



UCTUET2H0 (ARQHENZIED) LEETLETIHO (EEash
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UG, BB =S U VS 2 8 XV EROEM I 28R 1L
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PEECORE ALY XSEEAETVE (HAKE - BER - 1218,
pHB.76) ERV, BURMLEMNVIHLT, A%2.5%KUK%20, 25, 30,
%METAREDOETVHA, B, C, DEFELE. ChdDBETHE%
BAEIIND b — 3 > T DT, 90°CTAORMMML Th— o o Vi iE
CEARU., SOy —Y o THPEECDOr— U BTV EYD, Fkss
WOELLIIR— MIRARTHEHERE L TEREI EIES 2B L.
BAELIZ O EIECHS IR UTRBRIC L, Choo—EnERki
Fig. 1-LZm U0 TH 5.

Frozén surimi of Alaska pollack without NaCl (Muen-surimi)
%— thawed at 10°C for 2 h.
¢— ground preliminarily for 5 min with a silent-cutter.

¢— ground for 15 min with a silent-cutter, adding final
concentration of 2.5% of NaCl and 20-357 of water.

Salt-ground surimi

¢«— stuffed by 80 g portions in polyvinylidene chloride
“tube casing (32 mm in diameter).

|¢— heated at 90°C for 40 min.
<— cooled by chilled water for 30 min.
Caé%ng-stuffed kamaboko

<— peeled and placed in polypropylene polyethylene
laminate film bags.

¢— packed under vacuum of ca. 10 mm Hg for 10 s.

Vacuum-packed kamaboko

Fig. 1-1. Procedure for the preparation of casing-stuffed
kamaboko and vacuum-packed kamaboko.
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Table 1-1. Changes in amounts of released water from
casing-stuffed kamaboko and vacuum-packed kamaboko

Casing-stuffed Vacuum-packed
» * Periods of storage at 5°C (days)
Saple 773070 30 40 1 10 20 20 40
A 0.5 0.6 0.6 0.8 0.8 1.4 2.5 3.0 3.4 3.8
Released B 0.7 0.9 1.0 .1 1.2 1.4 2.4 3.1 3.9 4.5
water(D) ¢ 92 1.2 1.4 1.4 1.5 1.4 3.3 3.4 4.2 5.2
D 1.7 1.3 1.5 1.7°1.7 2.0 3.5 4.0 4.3 6.3-

* Water contents of the sample : A5 79.1%, B ; 80.5%, C ; 81.67%,
D 8.8%. .

u%ﬁaﬁtﬁuﬁ%mﬁﬁmbrh<@Kﬂbf,&—&yﬁ%#iﬁ:
TREFRORE RELIRRP2T. TOXIRy =Y FHEPEIEITHE
BKDHIMDB DI D, 7 ANWAERYERROFFRPG, MAD
BT BBy — YV LEE (P Re—Yay) O LUEEENEED
FrdrBbhd., —F, ERaSrEECR—BEokr — U T E
ECOT A WA EHNTHOBFEFEINIID, 7 4VAL OBEEIMEL,
X BICKRETIC S 57 D EIE S HED SRE~KI DB L7 1 VA LD
MR L-bDEEXLORD, =YV THMrEFECHEREHENEED
HIMAROZNEDIF EEKDENZ NI L6, BT HITMATAD
Al L H—ER R DRER I R TwB e Bbhl:, ER-HEgEH,
FIFEC CIHOB B THERANERAHIHMLTHII 1o, KiFELZD
KOEIRPR VSO TRRVIEHN XN,

EHKIOWT kBORRBA, B, C, DOFr—v U FHEMEED
v B R IE T & A0 H RGO Bk B Dz b3 Table 1-2105%
LI-EDTHS. .

EHARS =S FHELEECTHRBAHEP I THMARISCT
S0l e kD, WHKDSE & FERICET Y BIZMX T kO—EBikRY
HURTORTOHEECORIIFET S L E X ohiz, EkiREEGHE D
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Table. 1-2. Changes in amounts of expressible water from casing-
stuffed kamaboko and vacuum-packed kamaboko

Casing-stuffed =~ -~ Vacuum-packed
® Periods of storage at 5°C (days)
Saple 45 9 3 40 1 10 2 D 4
A - 88 84 86 84 8.9 8.2 7.9 7.9 8.4 8.1
Expressible B 9.1 9.4 9.2 9.6 10.0 9.2 9.0 9.1 86 8.7
C
D

water (%) 10.5 10.7 105 10.3 1.1 10.2 9.9 9.9 10.3 10.0
1.8 120 12.2 121 123 115 L8 121 1.6 11.5

* Refer to water contents of the sanple in Table 1-1.

¥FCOFBy =P THEPEEC KD EEIODDRWEIIIZIRSH DT,
B @E,EIFS TIRERASZ o EHETHIIEEOMIERD
RV, iz, SEORETEShELKDIDMHED S I HIFE DR
KRB EDES RRBEDOKIZHET ZONIODWTOELIY RGOS
t=. DEEHSOADDELEE R EMICHETELKS O OER %W
BICT B L EECORKELRN TS ETERTHI LEX ORI,
WHEZDOT HEEION—FIRIARTable 1-3RTXIKKA, B,
C, DEhkBREE 23S TET Uiz, ChidKkBEOFENHOR
DPEFCORIRTEE 2D X N ERESHMIENC LM oERL
WEB, 18 S VHPEECLERUENEEIOMIIN- FAA
DWTRARZEISZ P 1208, FHIRERIIN— FRAAPE K 2B EMHBER S
Ric. CRBOPEECRF YTV ELLBATORODT, TORKF
VDI K BEATIRRO., PEECORDIIMAERL DAL
FHREL B LD S DWERH B0, COERERDAROEHIZX
BHOhBENR,



Table 1-3. Changes of hardness of casing-stuffed kamaboko and
vacuum—packed kamaboko

Casing-stuffed - Vacuum-packed
* Periods of storage at 5°C (days)
Sample
1 0 20 0 4 1 MM 20 0 40

2.07 2.07 2.13 2.15 2.26 2.07 2.13 2.21 2.31 2.32
1.26 1.24 1.40 1.49 1.62 1.2 154 1.55 1.2 1.60
0.93 1.02 1.07 1,10 1.13  0.98 1.00 1.03 1.02 1.05
0.53 0.64 0,66 0.74 0.8 0.53 0.64 0.71 0.85 0.85

Hardness
- (T.U.)

(= T v~ B - g

# Refer to water contents of the sarple in Table 1-1.

1.1.3. B #
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%, —HERERS>EMRECABAETEXI7OHDE L THEES
R C R EFIICRAT, FAFH Ok L B DTG & HEHRE LT
1, =Sy PEPEIECTHHEREMEIECTY, AT A VALDE
ECOMIFEE LTk adk e 2 binfinlic. TUT, #iETH
BERDMRIFHICIE 2 A BRI U RO DI U T, B TR BB L 36105
mui=. ’

2. r—v U FErEECTHERKDOREPDROCORTVELT 1 IVAD
EHENEETHBLE X, :

3. BHAIEr—Y U I EFECLERAENEFECOMITERRD S
HF, BRI HAE RELIRRPO . |

4., BT D ERET Y BIMR ShimkO—E MR i £ E O Tl
BELRTORE LTHET3bO LS hE. ULbL, ThEXokd> %
RIETHEL YOBRE ORI EFETH Y, MRORIICHIZBETHS
LERI. .

5. PEECON— ERRREEICE R BEEKR SR IZH, Fr—Y
FEMEFECLHPRAEMPEFEILOMIIRBROEIR ohRholk,
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WORED DI ENEISEERSGHII KL TRbhATHE ZEBIDZD
DOMEEERY LT - Th B,

1.2.1. £BH5H

DEEFECOHEE  MEHD1l.1.1.0FZRIZBPBLALAS M ISEE
BETVEEAY, BREEFRYIHLT, RE2.5%BXTK%20, 25,
30, BBIRDEIHEMU TABORRDIBOETVHL L, Thb
DETVEERVIBLE=YF oy —> ) (E1E32mm) 23T, —#i
B HIZ90°CTADHMEL T, IAKBOLRZOIEICA, B, C, DOF—¥
YYEPEETL U, Y O—EXE CT2RMA 5878, 90°CTL0HM
ELU T, kB BROIHICAs, Bs, Cs, DsD¥— U iRy nE
Eo e Uiz, ChoDhEFECDOr—S UMY ED, FUEHEZYF
veRYF Ly 53I3— MR (25ecnX16en) ICART, #H10mnHgDRIE
TCRELU THELEIEFECA, B, C, DRUEEGHEMYMEIFZ
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Frozen surimi of Alaska pollack without NaCl (Muen-surimi)
<—thawed at 10°C for 2 h.
<—ground preliminarily for 5 min with a silent-cutter.

<«—ground for 15 min with a silent-cutter, adding final
, concentration of 2.5Z of NaCl and 20-35% of water.

Salt-ground surimi

&« stuffed by 80 g portions in poTyviny]idene chloride
tube casing (32 mm in diameter).

<« incubated at 5°C for 20 h, in case setting applied.
<— heated at 90°C for 40 min.

<—cooled in chilled water for 30 min.

Ca;%ng—stuffed kamaboko

<— peeled and placed in polypropylene polyethylene
taminate film bags.

«— packed under vacuum of ca. 10 mm Hg for 10 s.
< heated .at 90°C for 0-25 min.
¢« cooled by chilled water for 30 min.

v
Vacuum~packed kamaboko

Fig. 1-2. Procedure for the preparation of casing -stuffed
_kamaboko and vacuum-packed kamaboko.

PEE C@@ﬁm FE USRI YW, #iffiol. 1. 1. 058X
D, WEKS, EHAS, BHOOWEETRDT:.

1.2.2. HRREERUTER

B0 EOB)ORE BT SRS SEFIEokpREC RAEUE
AR A-DE, B¥ Y SRS CTAMMESETH LM EIES
B HEA S ) ST As-Ds#, 5 CTLO0H MR L B0

KDFEE F Table 1-410RT.
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Table 1-4,  Changes in amounts of released water from vacuum-
packed kamaboko with or without setting

* Periods of storage at 5°C (days)
Sample 7 10 20 0 - 40

A 1.4 2.5 3.0 3.4 3.8

B 1.4 2.4 3.1 3.9 4.5

_ c 1.4 3.3 3.4 4.2 5.2

Released D 2.0 3.5 4.0 4.3 6.3
water (%) ' ;

As 1.6 2.8 3.0 4.2 4.5

Bs 2.6 3.3 4.9 5.5 5.9

Cs 2.8 5.1 6.1 7.0 8.4

Ds 3.3 5.7 6.5 8.0 8.9

Kamaboko samples were prepared by the procedure in Fig. 1-2
without setting incubation ( A - D ) or with setting incuba= .
tion ( As - Ds ‘) at 5°C for 20 h.

* Water contents: A & As; 79.1%, B & Bs; 80.5%,

C'& Cs; 81.6%, D & Ds; 82.87.

COERPOH SN2 LI, B5HI-As, Bs, Cs, Dsid o820
A, B, C, DXD#EHANS L, REFEFHLRYGIMUE, B30 5%
B LA A LA R TR B E B0 O LB X SR T
B85, REEN SR SEEAEESEARBEUDT S, RAESENY
REARG. HRAKIEECREST, BTS2 TroMALT
BET BHRO UF—F BRI RIECHAEBR LR T VDR, Thool
MONKBHEFNZ LU, BEFRIEITERALUTWAAREENS 3.
UL, SEIDRRIZE TR Y DR E & B ¥ 5D TR
BETLTORODT, ChoDBRRDSWTIMRIRME RN Iz U,

BRI L ER N 0 pEIE RS CTREL - 2 & OEHAS
DZE{L%Table 1-5i2, N— FRADZE{b%Table 1-6iZR U 1=, MARLEH
WA S BT P EIE T O HELKRD SRR kD B, £tk
BB E DBER SRR, A EARRDW TS S hEES
BBSEROHDOEVHEL L Bholk.
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Table 1-5.

vacuum-packed kamaboko with or without setting

Changes in amounts of expressible water from

Periods of storage at 5°C (days)

%
Sample 5 10 20 30 40
A 8.2 7.9 7.9 8.4 8.1
B 9.2 9.0 9.1 8.6 8.7
c 0.2 9.9 9.9  10.3  10.0
Expressible " 1.5 1.8 12.1 1.6  11.5
water () 5 8.2 8.4 8.3 8.0 8.5
Bs 8.8 9.3 9.4 9.3 8.9
Cs 10.0 9.9 9.7 9.5 9.5
Ds  11.0  10.6  10.8  10.5  10.6

#* Refer to water contents of the sample in Table 1-4.

Table 1-6.

with or without setting

Changes of hardness of vacuum-packed kamaboko

Sample* Periods of storage at 5°C (days) ,
1 10 20 30 40
A 2.07. 2.13 2.21 2.31 2.32
B 1.32 1.54 1.55 - 1.52 1.60
c 0.98 1.00 1.03 1.02 1.05
Hardness D 0.53 0.64 0.7 0.85 0.85
(T.U.)  ac  2.54 2.8  2.75 2.84  2.70
Bs 2,02 2.16 2.20 2.40 2.18
Cs 1.65  1.67 1,64 1.65 1.70
Ds 1.20 1.24 1.24 1.28 1,20

# Refer to the sample in Table 1-4,

-13-



HECEROFME  —B, REQHRrIECLEET 35S, Hud
HEBEO-DUBENRTIILFZ Y, COBENRI» EIEZoRRK
REREOYEILE X DHBRERDD, EEAEMEF L Eiadig
DOEEIZICTSHM, 52 MEMNRUT, 5 CTIOHMEZL .
Table 1-7i X DM DK DHRLERDELERLIZHDTH B,
HuegEhEECA, B, C, D, HEGHEBY M EIF As, Bs, Cs,
Ds#tic BT 2 LI k> TH P ERKRASIX -, SoMoEes
WO THRESHEDR, BHMMEAL THEh SR olz, Hl'® kAN
Y-t —VEERORNEART (VA LOEH (7 Fe—Yal) iow
THELTVS., Kb ECdNBShrEEC 2 0B ENRT

Table 1-7. - Influence of re-heating after vacuum-packing on the
water release from vacuum-packed kamaboko

Periods of : Periods of storage at 5°C (days)
heating 1 10 20 30

(min)
0 .5(%) 4(7%)
A 5
25
0
As 5
25

0
B -5
25
0
Bs 5
25

0
c 5
25

. -0
Cs 5
25
0
D 5
25
0
Ds 5
25

Samp]e*

E
(=]

—~
™9
~rt
~
9
-

.8(%)

. . .
NHEWO=O OWX® L ONAAOOMA™ TR0 P

" & s & ¢ v e 8 % w e « % & 3 % = s = & & »
AN =CO0O0 OUN= IS NOOUH - —-l-hOMNO
MNMHEVWWSHE B =N DW= =wW NN —= =W
. L[] - L] - . . . a . L] L] - L] . L] - . - . - . .
OVOPLPUIW ONO O~ O=NHIW AN AN
AN OWHLEARN L0 NN SEWOT— et WN - =W
« & 4 8% ® & a a ®w ® e & a 8 ® ® * & €« w s = @
NOWA~W WL IEN NNV COVOTTOW

3.
1
1
3
2
2
3
1
1
4
2
3
3.
1
1
6
4
4
4
3
2
6
4
4

® * & '® & & 4w e &8 & = & e 3 & & » @ ¢« s o e »
dwd = e (] Nl = AWW =V WOWDH QOO —

WWW=TIN WRIN —b et cd NN = ) et o b o ad O =
« e & @ ® & s w a4 = oa moe e e « s e @

* Refer to the sample in Table

—_
{
A
.

-14-



2HDTHY, RMBRDRHTVEEF - U JIZHEDTH oIS DAN
V=t —URr— U THEPFIET LR RRIN, BN XY ERKOR
AEFIXNDREL LT, BHEUEROFEPS, MBIZK>TEEHY
LAIWAPRR LU THBEY THINEEC LOBEEENEE > L BEHRL

T3 EBbhiz.

E‘Q&%ﬁﬂl’?b‘flihble 1-8, N— KRR DWTiETable 1-92R7 U7

WY THB.

E#AMNEA-D, As-DstichARIIGL TS <, ThERDEHKS
BT 3 Z 2 &Ko THRITHMD 2VREAT BT Lk, RiEH

HLEHEVEEETIFERC LA H DT,

" Table 1-8.

- expressible water from vacuum-packed kamaboko

Influence of re-heating after vacuum-packing on the

S Periods of Periods of storage at 5°C (days)
ample heating
(min) 10 20 30 40
0 8.2(%) 7.9(%) 7.9(%) 8.4(7%) 8.1(%)

A 5 8.8 8.6 . 8.5 8.7 8.3
25 8.8 . 8.5 8.9 8.7 8.4
0 8.2 8.4 8.3 8.0 8.5
As 5 8.7. 8.3 8.4 8.6 8.4
25 8.8 8.8 8.6 8.8 8.4
0 9.2 9.0 9.1 8.6 8.7
B 5 9.1 9.3 9.4 9.1 9.3
25 8.9 - 9.2 9.2 9.0 9.1
0 8.8 9.1 9.4 9.3 8.9
Bs 5 8.4 9.5 9.1 9.5 9.5
' 25 9.0 9.1 9.1 9.2 9.1
' 0 10.2 9.9 9.9 10.3 10.0
C 5 10.7 10.5 10.7 10.3 10.1
25 10.2 10.4 10.2 10.7 9.7
0 10.0 9.9 9.7 9.5 9.5
Cs 5 10.6 10.4 10.0 10.1 10.2
25 10.2 9.3 10.3 9.6 9.2
0 1.5 11.8 12.1 11.6 11.5
D 5 12.1 12.5 1.7 12.4 11.6
25 12.6 12.4 12.3 11.8 11.7
0 11.0 10.8 10.8 10.5 10.6
Ds 5 11.9 11.8 11.3 11.6 11.3
25 12.3 11.5 11.8 11.2 12.0

* Refer to the sample

in Table 1-4,
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Table 1-9.  Influence of re-heating after vacuum-packing on the
hardness of vacuum-packed kamaboko

x Periods of Periods of storage at 5°C (days)

Sample  heating 1 10 20 30 40
(min) (T.U.) (T.U.) (T.U.) (T.U.) (T.U.)

0 2.07 2.13 2.21 2.31 2.32

A 5 2.01 2.06 2.1 2.16 2.20
25 1.91 2.06 2.05 1.95 1.98

oo~ 0 2.54 2.88 2.75 2.84 2.70
As 5 2.53 2.67 2.72 2.61 2.75
25 2.68 2.60 2.68 2.51 2.60

, 0 1.32 -1.54 - 1.55 1.52 1.60

B . 5 1.21 1.40 1.47 1.42 1.34
25 1.20 1.38 1.42 1.40 1.39

0 2.02 2.16 2.20 2.40 2.18

Bs 5 2.25 2.26 C2.41 2.30 2.21
25 2.05 2.17 2.26 2.43 2.25

0 0.98 1.00 1.03 1.02 1.05

C 5 0.87 1.01 1.08 1.16 1.09
25 0.74 0.94 1.06 1.06 1.06

0 1.65 1.67 1.64 1.65 1.70

Cs 5 1.65 1.70 1.63 1.81 1.78
25 1.66 1.73 1.82 1.70 1.63

0 0.53 0.64 0.7 0.85 0.85

D 5 0.59 0.7 0.73 0.76 0.78
25 0.54 0.60 0.73 0.78 0.75

0 1.20 1.24 1.24 1.28 1.20

Ds 5 1.09 1.18 1.17 1.17 1.15

* Refer to the sample in Table 1-4.

N—=FRARDNTIRBSERPD I A-DOREZOEP XIEZ TREMH
ko kD ETF BEMASR SR, 85Uk As-DsORAEHES Y MEFES
CIRTEIAI & o THIETIKIEL A YRS ot Hia kOB
SHA DI AN TH BN, BEERDEES TRELETXE5%
ERBHBDT, 2B EHMOMM D ERETHS.

1.2.3. B # B
PEIECHEROE T EOMY &, PEFECEEEEH L ROFIRA
HEZ AR R ORI ) bR EC OREHOYEEI RIET
2 T A el
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FEXhB, ¥, RAEEHET3HERE<EETHY, ThOOFER
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ERNTNS, PEEORKIERET SHIEEED SO, KOFE
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Bl BEBIT, Wierbicki 558-59) 3T ipo M- EHR LD EEE (200-1500
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BHE, ° BF, 0 ASAE—XD 2 ARBREORARIME SRTVS,
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AL TS a— A 58S 4R ORMONE SRR L TRAE: Ol
HEERBHEBSHERTHS, 60

EEER LD BEFIE5000-40000 X6 TIT2 5 H DT, Hiller b, 5 Bouton
86 I Ko TITRHOREEZ IR HLOEBLERTWS, 80 ThoDk
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PFOVIED, BOBLHELERSEHERGIINELLE UERET 3.
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2.1.1. ERAE |
DEFECOHEE  AS MU SHIERETVE (HARKE, BEA, 55K,
ph6.80) ZFV, BRI ESD ML TI5%, 25%, 5% RUKBE TAE
2E%BMUTHSVELIBEDOET VR L L., ChoDBETOHEEF—Y
Y TREDT, 0 CTORMONBAEITZY, KIBRORRLBA, B, C
IBEDOy —> U THEDPEIERRABU-., COBREOFEMIEFig. 2-1ITRU
@Y TH5.

KABEZEGOER A, B, C,0pEEEMPLYY, £D0.3- .
0.4g% Convay DRI HEBE 2= v P OWNEITEY, FFEizidTable 2-1
DOEHY AR TARDOKTRESGYE, HTEHL T CoERBIKEL:.
A0SR IR D PHIL B U= HEBEOBRR O BED 6K Y EERD . B
B EERRABE OB AEE, B EIE0OEM100gi 43 B EE kS
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Frozen surimi of Alaska pollack with NaCl (Kaen-surimi)
<—thawed at 10°C for 2 h.
<«—ground preliminarily for 5 min with a silent-cutter.

¢—ground for 15 min with a silent-cutter, with 15, 25,
and 357 of crushed ice and 2.57 of NaCl at the final
concentration.

«—stuffed in polyvinylidene ch10r1de tube casings 32
mm in diameter.

<— heated at 90°C for 40 min.

e—-coo]ed with chilled water for 30 min and stored at
4°C overnight.

Cas1ng ~stuffed kamaboko

Fig. 2-1. Procedure for the preparation of kamaboko.

Table 2-1. Relative humidity given by the respective
saturated solutions of 11 different salts at 20°C

Salts Relative humidity (%)
CaSO0,-5H,0 98
Na,HPO,12H.0 95
Na,SO,*10H,0 93
K.HPO, . 92
KBr 84
CH,COONa"3H,0 76
NaBr-2H.0 58
KNO, ’ 45
CaCl,6H,0 32.3
CH,COOK 20

chl-_-'ll/z H:_-O . 10
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T E100g ) DRERIANE ()
: Henderson'BEBZE AR OYEIY) H
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2.1.2. ZERERARUER

AOBBEEEGE BHIL-OTEONIBLXOBEREREL ZORBIB
BREOPRIFCDREKSD L DEGRS SKIRELEGERR L. A,
B, CO»PEECHRKIEENBREN, EWIIHT3RE KD ERD=T:
HURDERL U TKIBRESCERERERACBL 22D T, MEIEZA
(RDEEILT%) DBEFig.2- 2R U .

~
o
o
|
—8 |

74.7 °lo wet basis

8
|
——

200 -

8

Equilibrium water content ( ° dry basis )

0
0 10 20 30 40 50 60 70 80 90100

Relative humidity (%)

Fig. 2-2. Water sorption isotherm of kamaboko sample A
(water content: 74.77).

AR EZSERITERBETO%AHEE TRIFFIEDPICEENIZ LR L
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BEOFEEDHOKBFET B LB Polz. i, SRERMOLEE
CADKDLRIWTH Y, KORESEKE S DABRK D L TEken,
TTRBASIZRZS>TVS, bbb, BREBENDBYUT CRPEREIR
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SBEBHESTRTRSD 2085, Biy OFEFESRBEIRT WS, ™ 25
579:89) 3% < DA RIS A B OKDEEEE % Hendersonzte?
ZROWTEF LTS, HendersonRid KSR ELBAGOE LV ES
TEIRBRALHEDR TR DT, PEECOXITADIEEDOZVAR
HOKDFERBEHET ZOREHEZX 505, S SOHBIELT
Hendersonz\{Z & D Fig. 2- 20K D BEFERRE TR U THE R0,
Fig.2-3DHendersonZ FE VB TH D,

1.2
) |
- 08
O _
o
8 0.4
| .
0.0
- 0.4 ' !
0 1.0 20

logM

Fig. 2-3. Water sorption isotherm of kamaboko samplie A
(water content: 74.7%) modified by the Henderson's
equation,



—DDEHRTTXTORDOTFERBEBINT 5T LidEL O,
Henderson X FH AR IIIE R L 2o/ 226, PEEIOHIIRKRER
DERDLR EHIRDDKDIFEIHES NIZ.

PEEFEIDXI BRI VRIBARTRE, 2R 7HOFKERECRST
BREK, LDFEREKRREDEESKDODIFEVPHONTVWS., £ T, 2
& & EHRRIZ U T, Brunauer, Emmett, TellerdZHEH U 7-B.E.T.Z P 2HWT,
KROBRESFEEEB.E. T REFRRICER U, TOERNFig.2-4THB.

I00R

0 I B N S B
O 10 20 30 40 50 60 70
Relative humidity (o)

Fig. 2-4. Water sorption isotherm of kamaboko sample A
(water content: 74.77) modified by the B.E.T. equation.
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305, FIEXDEY ICERIEEI0%E E TikB.ETORESRKIXERE 2
o, COEKOBESEHMYFTEB.ET.RICRATEIZ Iz, By
FRRFEKa R0 E HYL00H D #7.1g, HHIEHRI00g8 D #1.8¢

ECHE XN,
DBt =k vk FE 402, Henderson X EUB.E.T.R4Z K Bt

Bho, hEEFECOX N IERFOREIZIRRADIFRERE K, TDOIHIZ

-26-



H2DFBREBERANEEMICRADRODPEBEOBO THROWASEEL, 25
KEDHIZ IS D FRBREAD SBEFHRAKRD DORERANEZEOR
BEDHOKBEEL TWBA3HDLEX oh:.

2.1.3. B #
PEEZOHDOKOFERBEMBEHT, PEEFEZOKIRESHGES
ER U, HendersonX®2) RUB.E. TR K VBHFL T, S EEZ DR
EREEHEL . | |
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WMlee B ERS,
3. PEECORURIEHTRECR RS TFRE, I0FRREKREDEE
EORWK, TOMILSHFRRER D 5>BERMANL HEEOFOA
PEBIIFEEL TV 3,

B2H MEERMIEICXINEEZEZOKDIRE

RIBEFSFEEICL D P EECDKRDORIEEAE KIDITEKHTFHRB L
BRPoDT, TGIREVPEEZDKERMIIEDITTEIEEEX-.
TGUH—ED/O VS ATREZELETELEDRROEEREE(LT DD
KOBREEARE BV THESWICHET 2HETHS5. BRVIRTGS
HOTHhEECOKERBEDOZI L > TRAFLTHSEN, TORRE#
DEMPHE XN TRV, T THEEEICH U THRE 225,
TGz & B0 EIEE OADFHERBO AT 21T 2 ).

2.2.1. BRFH® |
PEECOREE  MED2.1.12EUFRILKY, Ay M IHSHRRT
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VELVMAEDOREDA, B, CIEMONKIFIEFHEL, Mricllrx,
B TG D EIEZOHRBIY FH10ng % B/ I ERIZFY
WY, BAOTHE (HERASTHED-30-TASAFA) kb, —ERim
BT CHrS180°CETREXEIMD, BEBUERTAR LI OES
BAODOBRICOEERRBUE, BoRETGHED S -V LRB DR
ERADOBR, BoHE EOEHS, SKSBREE IS IT SRBELL R
FLOKS DB EET-.

9.2.2. BRRRRUES
TGRERE LR TRRH QRO BRI ARSI =X Uy I
BHHETHD, Fig. 2-5iEmnEIFC A (KD EETL.T%) DI.6ngxREHCH

-1 180

Weight of sample ( mg)

Temp(°C)

5°C/min

0 ! | ! 1 ! {

0 10 20 30 40 50
Time ( min)

Fig., 2-5. Thermogravimetry curve of kamaboko and its de-
rivative curve.
Sample: 9.6 mg of kamaboko sample A (water content:
74.77) ‘
Temperature: 30 - 180°C, 5°C/min
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W, A5 CORRBETICH 5180 CETHELEL 2 DT GHETS
3.

LB OVEOMRIRRE LRI S BE OB RRA ORELL & R B
HMTHB. WAHROTURE TIKOMAIGRED LR 2 3r k% < 2525,
%@&um%k&ﬁuab,ﬁW?Tkﬁméhk&tﬁbéﬁﬂﬁ%&T
—~RBIC R DT, T ORAMROL I ETAOBRBRERINL, cor
LRPEET S DK OERILPEIE E DHBADKDEERE DI X 1 ko
TEET BT EREHLTHY, hEIECOARISORET2bS 1,
Ot, MtiEHFTEBdbDLEXSRT-. EARSDIXT G g3 /s
HAERD, IRSORRBKORBAREERELLTO S, SEOHFT
HED S nsERILE sh il ‘

TGREVKABRORRBA, B, COREEIDHDKERH LI
iR & Table 2-2Ic L=,

Table 2-2. Amount of water existing in the three
different states in kamaboko classified by TG
Kamaboko Amount of water (g)
. *] *2
<Mo1'sture (Z)) - Wet basis '/Dry basis
Solid (%) It 11t It

A ( 74,7/25.3 ) 43.5/171.9 15.7/62.1  15.5/61.3
B (77.7/22.3 ) 46.3/207.6 15.9/71.3  15.5/69.5
C ( 80.3/19.7 ) 49.5/251.3 15.6/79.2 15.2/77.2

*1 Amount of water per 100 g of kamaboko.
*2  Amount of water relating to 100 g of solid in
kamaboko.

EDPFEIDOTHItHSL, It, Mmoo i-, A, B, Cit
KABERPBRBIDT, PEECOBEWI0HTBIt, Tt, MtDREL
THHEU TR, A, B, COPEEITMABIEELKDIEEDSVE
DEILDENZODT, hrEIEORWUBIDRBI T BTN kDS
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CKREEBEOBOVItELTFETDZHOLEDLRS. It ItXVHREED
VWK THY, MtRBASTREREKRE 2 BDHEEDHE KK DR E

RTOBER2ENS.

COTGIREBKDHTRENS COABFEETEBLLZDDOTH B, L
BV R TGOAREEIHOLKORRPBRED LA XVERTE=ZRY Y
T HRERITHR RN EEBRLTWS, 22T, 825°C, 2°C, I'COREE
C BETTGRITRY, KkE1t, It, HtitRAW Uiz, TOREEHMIIE
ﬁiﬁﬁ, ez 1, Mt, MtoAkOEERMY, Fig.2-8itRUIk.

Amount of water ( Z

w
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N
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—
(]
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v
\
}
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‘.._._

1] L 1 1 1

1 2 3 4 5
Temperature raising rate
( °C/min ).

Fig. 2-6. The amount of three types of water in kamaboko
(water content: 76.3%7) estimated by TG at different temper-
ature raising rates.
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ItRAREEIEBES R LHEEIAELL RN, SO 2it, BRSE
DN REIFET BKD [ tOBRPEE LRIEDRVWI L E2RLTY
S, VIhioT, DERECOKIRERARDARDOTGIRERFE % Ik
SHUBLLULTITS CLBEE LW 28k,

&2 2°C, I'CORBIZEB1t, Ot, MtOTGIZLIDFEISAERT
B (0°CHE) AMEUALUTHEL,EIECA, B, CoNiEik
Table 2-3DiE Y TH 3.

Table 2-3.  Amount of three types of water in kamaboko
estimated by TG '

Sample Nater Amount of water
content it 11t 111t
76.3(%) 54.7(2) 6.9(%) 14.7(2)
B 78.4 58.0 7.6 12.8
81.1 63.0 6.6 11.5
2.2.3. E ¥

PEECOHOKDREBETGREVESIF U,
1. TGHkk L ZTOWDHBE» 5P EIEZOKRREEEORERS 1L, IIt,
MtDARITIKS E iz,
2. RBEORDHBO I tRPEFE RS EIFEL, KEEDODPRBVIt
REEE ORI R Ao T,
3. PEFECHBERZETVICME KOS IRt UTHFEL:.
4. TGIREYDPEE DRI BRI RARDKORIEE EMITEK T U
KILTBHEE, AREEERDINIMELTINEERRED-.

B3 MUERI £ ANEIEC OAORE

MELRERE EDOHE I — FORAKEER 7 0H6raubiz K> THD
5, é(@&ﬂb‘ti’éét’(ﬂét.' 19-23.85.58) Zh 6D HHROFEEFEE
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BroERRHETZIHOTHY, ARPIEEIRDVTDEKS P
FEHS OFERDRROFERELBDOTH B,

DPEEIZDOVWTHE, BHE2n, BEX3ImDF 4 A7 B E 2/ NGHERE
KT — Y E10kg/cn® C2OMMMEL, MESORROBR Y HEHET
ZHEHOFES PESHE UTREXTATWS, LdL, TOMELETE
PEEZOHDED R S RRBEDKE EORETHEL THEDOPTHTE
3. ) '

ZITC, ChHEDMEHEZHBR U THEIECOHFDAERBEEDENIG
UCTRAT UTHIZEURKELOERERETT I L 2R MBI,

2.3.1. BEHE |

LESCOHEE B2, 2. 1OFRR KXV KDEROREEIBONEIE
CA, B, C{HELUI-.

EHAAOHRE  1X1X0.3cnD AR OrEIEZ YN & LFEHKDS
M (HEEDHENo.2) wita, ERAMHMEERE (SHEREL, B
&0, REIBERICH U T1-50kg/cn? OB 4 DE S C—ERMmE L.
AR DPAEIAE LR TOEERRIE L AMOMIZ KD A —EH &2 ANk,
FE 7k B 3 SR OB 22UV, boRROBRN
TE3HDLUTELL . ,

LAADHE  H3gDOMYUbEESEERIIBIRY, 135 CT—ERH
MR D ETHRL, BRBRELDLORMERTRL TR EHE L.
ESBOEMAORE HEYYUhEECRZEEBEETTRBKELT,
DUHEEDT, TOWREERIZAVMDIL CT—EERE THBEL .
HRENADOD LONBEIH T EHERHL L,
DEECOKDTGIREBEMNT  Rifin2.2.10%%Ik>. BL,
FERBIZENSC, 2°C, I'CTITWOCIRiMEL =,
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2.3.2. ERERRUFH

EHKDUEL ZOMT  MER DN RIES D 5DAD DE SR * 1
RBIDIT, PEEZA (KDEETE.3%) OHFIEFT %1-50kg/ca? DA
DEHIT, 1-1000MORB L ORMMEL T-. B5R-EHKSOREERE
HEMICH LTIy NS D5Fig. 2-TTH 3. '

50 kg/cm?
10 kg/em?

3

~n w - wy
(=] o o o

Expressible water ( X

-
[=)

4] L L ] I S 1 (] 1 1 ]

1 10 20 30 40 50 60 70 80 S0 100
Expressing time ( min )

Fig.  2-7. Relations among pressure, expressing time and

amounts of water expressed from kamaboko sample A (water
content: 76.37).

PEIECOKEEAIFNEENER WO AHIELEH, NER
MIERIC R > TE R IR X Rz, 50kg/c? DINE TR FEDKDS <
HIOADARES X2, BRAOKIRERESXhRHok, TOTE
X, PEECOHRIZRIOAIEOBREEIIB L RFSR TEPTLES
XhBkd, BB TESXhBWASEET 3L 2RBRLTHS,
FUT, EHADHG Bl ST RIET RIGADE S350 2t 5
HUBETHY, COEOMBTESXNBADIEREEBICHT 55
EAE(ET BHOLE X 5hB.

Fig.2-TOE Hi7k 5 DEEEIEME R R OEFM OIE TAE <, BHA
ERLTHIEWS LD S, EHASRAMERMOMEIALTSay b
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UTak. TORENFig.2-8TH 3.
ARDE HASHEIE TR TRIFRED Y 2 H T B EEE 2o .50kg/cn?
DIE TIE S B4R 2305 E THRA M- -3EBE L 2Y, Tofh
B30 OAE CRDEBBYELFE U LSO EX bR, Ske/en? d
10kg/cm® CiRIFAEIA D IE—DTH D, lkg/cm® TIFHBD S22 7- 5300
B R X ERIER P TRIFh N3O L Ebhi, BRENI LI
&, 10kg/cm?, Skg/cm®MUE TH50ke/cn® THMER X BHEFDRNHHBY T
BT BEHADERSARTEDRIE—EDEER LI,

DT L, Hiz50ke/e TR TH—EDENTHEL TRRIE, 5
—EEOKPELEND EELSYSEMTILERLTEY, pEEC
ORI RHEEDRZ BANTRTROHETHEELTOB I L ERRT 5.

wn o ~
o o o
1

F-9
Q

w
Q

n
o

Expressible water ( % )

—
(o]

] v 2 | I 1 1. 1 1
1 3 5 10 20 30 60 100
Expressing time ( min ) '

Fig. 2-8. Releasing rate of expressible water from kamaboko
sample A (water content: 76.3Z) at different magnitude of
pressure.

-34-



% & T50kg/cn? DINE iz & BAMBGED MY £ Tio B X h Bk
Ip, 497 530 EDHAS Y ORI E X R DK% Tp, 309BMEDERI
EH Rk, TRbbhrEEC0SKAN NS [pRETphE Uik
RMpk LTHEIECA, B, CitoWwT Ip, lp, MphRHT, TOKE
%Table 2-81im Lz, ‘

Table 2-4. Three types of water in kamaboko classi-
fied by the releasing rate at 50 kg/cm® pressure

Kamaboko . Amount of water (g)
*1 *2
(?oisture(%) Wet basis '/Dry basis
Solid (%) Ip Ip - 11Ip

A ( 76.3/23.7 ) 54.5/230.Q 7.5/31.6  14.3/60.3
B (178.4/21.6 ) 59.0/273.1 6.8/31.5 12.6/58.3
C ( 81.1/18.9 ) 64.2/339.7 5.8/30.7 11.1/58.7

*1  Amount of water per 100 g of kamaboko.
*¥2  Amount of water relating to 100 g of solid in
kamaboko.

PEECA, B, CREBBOIIKRDER XA SNSRI, &
DERDBOEY 1 pORRS I, THEWHILT3DIRA, B, CO
NEIFCOEYLI0gIc 3T B 1p, Up, UpDEELELI-HOHBLBDOET
5. Ip, MpDIfiXA, B, CEBHIRAKAL THBORHMLT, Ipiik
KEREHRD ORIz, COTLhbY, PEECHEMICTIEMAS
NlAME 1 pl LTHEL, HpRIpORITIKIFLAYBHLRNESX
5RB. , |
A, B, COHMDKIZOWTHERI XY Ip, Up, Mpi KT Uizt
LTGIRXBERLLEU-DHDHTable 2-5TH S.

2DDRRBH I X BWREILEML TWBT LN S, THRERED
KEHEURAHTLTOB L0 L MBI X h,
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Table 2-5. Three types of water in kamaboko estimated by press method

and TG
Sample Water Press method TG
content Ip Ilp I1lp It 11t I1It
76.3(%) 54.5(%) 1.5(%) 14.3(%) 54.7(%) 6.9(Z) 14.7(%)
78.4 59.0 6.8 12.6 58.0 7.6 12.8
81.1 64.2 5.8 11 63.0 6.6 11.5

MEHEICELD 1 pDKDERYT MEHERPTGR XV EECOHRSER

TFIETDHMEE DFIN Bulkphase water” %2 Ip (It) & UTEAT H kK-
, BIETHR-ESEQENIEFECOWREKOER I pk ik 30049

N0l dDT, Ip®~%ﬂf:D‘#?k@ﬁ'i%ﬁkﬁé%—b‘(b\é@'é&i&chb‘c‘:%xj:.

ZIlT, ZRDOIp2ESIEBITHRBDIPTHI DV THREEMA S S
LitUl. BUIpHRE SR TEBZ LT HIELTITR>T-MERMLY
BOMERMOE S G EZIFh B0 BFETIETHS. HhEEZAD
YREHREE LTS, 5, 10, 50kg/en® THEL, MMERHOENEZIZDOW
THHMICHHZ. TORRIEFig. 2-0TmTEYTH S,

50kg/cn® CRED THRHILZEOKPEH IR TLEDH, 3, 5, 10
kg/cn? CTREREHIEIER UEHAD LAV FiT- i i 550 2 RoEK
Lot ERORRTIRIERMEIDM LS Uk SoFhliny %
BRI TE R o2 bDTH S, 1 pid3-10kg/cn® DERFIME T2
RATTESELPHPLEDT, FiRliBY ETRELRTHDBK%E 1p-A,

[ pDBEY DK% 1 p-BEREZ &I LT,

Ip- Mib‘i¢ig®ﬁﬂﬁﬁk‘i<‘ik&ﬁﬁéh&b‘" free” DK, Ip-Bikin
ET35 tth#f*éﬁﬁkaﬁﬂiénéwaitil.@féﬂﬁﬁkﬁr@‘ént” entrap”
hilzkeiBEEh s,

PEFCHOAKRMELEICKY Ip, p, MpitKpFEh, IpEE 6z
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- Fig. 2-9. Releasing rates of expressible water from surimi gel
under different magnitudes of pressure.

@®: 50 kg/cm’, O: 10 kg/cm’, ®: 5 kg/em’, ©: 3 kg/cm’

Ip-AL Ip-BRRBT XNz, [ pidBbERICIFETBIKTHIDT, 1p
AL I p-BOELLEDNEEZDFT I AF v —RFRAER Y OBRBE LY HEICE
BIrEBRLTW b HtwE U,

2.3.3. B #
DPEFECDORDRIBEMEEICE VR MTIT I 2RE U,
1. DEEFCOYH %50ke/cn? THEL, EHASREEHBHOHIIH
LT7ay bUT, BoRiERKSHBOEHEISTHLEFECDKE

EHERRTWIE Ip, Op, MpREDF Ui, X 5i2, SEFETS
1 p%3-10kg/cn® DIEFEERMOMEIC L Y 1p-AL 1 p-BIz KT Uiz,

2. 1p, Op, MpDBITGIRESTEHFUIz1t, Tt, MOBEIIEIE

—® U7,

3. DEEZDKDE K 2 EDB 1 pEfRT 3 1p-Ak 1 p-BORE LN E

ECDF I AF Yy —RBRAEREOYE LBBIZBRL TR EHE R,
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WAy W|MHBEREDZILFEFECOKRDIRE

BB THEIEC DA ZINEH: T 1§ 5 Lbulkphase water® I phig it
REFEL, COKREBHESIELERDZ L3S0l Lo T,
DEECYR BBRKEOMICHATEELED DOREECTHE U THRELL
&%, [pOPRY DEIMICENEINDHOLFHREINDOTHBDOLOD
PRGN EIT R,

2.4.1. ERFH®

PEFECOHEE  2.2.10LHEEKXVKRGERORRDIBONEIFEZ
A, B, CEHEHLI-. |
wikADHE  EX0.len, BEE2enDF A4 AIBOMEIFEIYR 228D
Bk (FA74 75200, +&FNU—, HE) OMcHs, KUELYE
ZUFY RSO Ly $3I2— MR (18X16en) WARTHEELHEE -
WREZAEE GEIEAER, BR) KX vii0mig CRREAHL-. AliX
R 7RI CRFL, —ERHARRIY B U THE USRS OEE2H-
TEAMEIR RN IR ERRORERD . BB S EhIELSES
LBl TR D B3R DI,

LkAoPE  2.3.1LFEBRICUTRDE.
B OERAOE 2.3.1 E#IUTRDI-.

2.4.2. ERERRUEZHR

Fig. 2- 1030 EEC DY R 2 BAKICRAEESE LU T CltREFEL- & &
DFHEAEANDHEREAR D DI OWT, FELEARSEEZRHERHOMBIZK L
TRy bR XDESREBREKRSHRERLZHDTHS.,
ADERORRBHPEECA, B, COBMAD & BEBMOBITE, #
80BN & TIUFIETRIT U TEBMIZHM U725, ThIA QR TIRRERY
T of:. BEKDPEADERDZWC, B, ADIETEZ o7, IE
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Fig. 2-10. Relation between the absorbing time (Logarithm) and
the amount of water exuded and absorbed from kamaboko packed
under the atmospheric pressure.

o: Sample A (water content: 76.37), 4 : Sample B (water con- -
tent: 78.47), m: Sample C (water content: 81.17)

HBIEXDIpDEEMELTHDE, 1pDBFEETTHEMEMNTIHIE
WARICBENHEERD LD S, [piRkIMEIECORRLEBNES I TS
BRTHIILDANB.

XCT, DEECERELHEUTHE BRI UTRRIE Z DRORAE
~OHRERIEERDIHOLEXT, »FECYRPHBLHL TRRIER
KD DEBZ T, T OREKSD RO RIFig. 2-11TH 3.

PEEFECHSDORL KD LREEEHMDOERIZA, B, CIRIZIDDOHEBRF
READRETBEGLRY, PEECOKIHEBEEOBO [alR 120D
ORI R. £UT, #iffioTable 2-50hEIFECA, B, CLHE
T3¢ 1aikIpRUItI, Haldlp+MpR G Nt+ItIEF—BL?-. L
T35 T, CORBHEILEDTHMNEIFT Dbulk phase waterik A S
WKRHERDZEHHE LTz, Uh L, 16685H DR DEEEH Tt O piz
HYT 2RI R L IR X RH8, Mpicl 3 3RS RS Xhieho
Fo 7235, 1aDHZH Ip-AR 1 p-BICHH YT BKBUREEFRTHIN, B
B DTN SDKER I BT LR HRpoT:,
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Fig. 2-11. Relation between the absorbing time (lLogarithm) and
the amount of water exuded and absorbed from vacuum-packed
kamaboko. Refer to symbols of sample A, B, and C in Fig. 2-10.

2.4.3. B #

W E S DY R R TR T, BELEL T CRET 3 & BAED
BIEERI K P EIEC DAO—ERIOR VX THEI LI, Ko
U TRTFT 3L CORMUMEIRIE S, REKD %R E B ORI
LTFay MF3olizkl, MrEFIOKIREXART O] ak Xhin
HaltE B3 Ediz, lalkE#HIcES 1p, TGIZXB I tiHYL, Hakk
Hp+MpRUOt+MticY L=,

WO BAEER
RO BFLREEER L, S xlendersonzt®?’ 3 L UB.E.T.5K9% CHAT
UlfiR, »EECORDFERBR—RLHOTIEIRL, K& LID>DRE
SR 73 éa‘w‘:. W DFOKPE DS RICFEE L0, BRI ROVEE
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BEOBOKDHZIE X VN EDOKEKIPEFET I e B Ehiz. TG
WRBTRRNP S, CDIDDKDRIEEFEBEEDOFWHICIt, Ot, Mt
KRSTER, B ItIEDHZPok. DEECORHRUBET Y B
KEMADEPEECOHD I IMPNL 2T &b, 1 tIRFEBEEDHFO
bulk phase waterTH 3., Ntk VMBI TEBXNRTE Y, Mtk
BKEBAEBROKREEDKTH D, Th SHEEEDRMOKIZEMITIE 2
WS, DhEECOEREEERRT B2 VNI EOEHEFETIRTHA
3. | '

PEIEZ DY R %50kg/en® THE U TH SN iz E KD k02 #RI &
D, AL THEECOKRERBEEDHOIEI 1p, Op, MpitRHL,
- 3-10kg/cn® DIRETOMER XY, 1p2EIZIp-AL Ip-BIREHW LTz,

I pREMIZEDS L, TOHEERSD [p-ARPEECOMBITIELAY
WREXRHRW free” Dk, 1p-BiRAMBICHEXH TRV IBHLEMNASIC
FEHEND” entrap” ERIKTHDIEERI-,

DEIET BRI A CEEEHE U TREBRKIETRRIETE LN
R 7k 2RI BV B RS & RE R OBHD S, HEECOKIE Tl
Malz XM T 1=, | |

DERREYrEFECHORAFEINADOEDOMICEK It=S1p=1a, Ot
Zp, Mtxlp, Ot+Mt=Up+Mp= HaDBHMBEFEELE. PEEZD
KDIRRBE AL DI RIME LI REHICHETH Y, 1prBHITIp-AL
[ p-BItRDHRD &b, DREEIMERICLDI &L,

Fennema®S’ XM DWIFTEH DGR B IMEX TR NI HARB I ZKRKORE%
HHEU, Hamn®® HEEDBHICS T ORHEBIH L TWS, Table 2-6
i FennemaDBHEIC U= B> T, EHBII K VR UM EIFEZOKRESHE
ULBELEHDTHD.

1 pld SRz 4FES Bbulk phase waterThH Y, PEIFZ DARDOL L &
HTHY, TOPRMBIIZLAEHRBEXHhRY” free” O 1 p-ALHKIC
HEENRTROAIPMEIC LY A ICERXhD” entrap” Ehi:
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Table 2-6. A possible contrast of different types of water
by the press method with those classified by Fennema

Press method Description Classification by Fennema

Ip Bulk phase water

Ip-A Released easily Free

Ip-B Squeezed out easily Entrapped
Ilp Squeezed out slowly Entrapped
I1lp Squeezed out hardly Interfacial water

or at all Multilayer
. Vicinal

Constitutional water

1 p-BAAEERTYS, IpRNMETZLPOYEHERZKTIp-BXI R
VM LEMERTYSA, SO KNI entrap” EHizRD—EPIC
HNT 3L TR 6B, MpkEMEREWATSY, interfacial vater
(multi-layer & ca.0.1-0.3g Ho0/g protein) % constitutional water
(ca.0.003g H20/g protein) % ¥HEHE DIRNAKNZDEEEZLTWS.
M pRMpAEANIC A RVDIH LT, [pREEERBOILTORESL,

Bl X EAD BRI A% DPEFS T 1 pikb9.0% K R p+Mpit19.4% T
H5. THRENICDA—OT VAP SHEBEULEKEORRINEIETR
I pRBZNIEEMANE G, Fiz, BHES RELKIEPEEIORLOM
WHEEE BN LTOS, TOEHKDIERAICHT I po—BItHET
ZH0TH5. 1pik i EETORAEDHA R LWL BHRENKTHD
DT, DBoBRM I pltEEh 3 [p-AL [ p-BIIRICER LTEDDI LK
Ul.
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p==2 1 | = r HH SO i
2= IFEIF = o< E

DEECRARIREEZMXTIVDERUCHRBSHEX VN BBL,
WEITRHBETVE L UEZNRALUTH LD THSD, hEES
PR OANT O EOHR I EIECOR AL BEREGZREH Y, HksoT
90 ik MY R WA RIES OBAIEPHE.5-T. 0 E TRAR RSB L,
S50 URKDRA B L X SpIRARE A TRRDPE < HATHRODE
CEERELTVS., ARDpHERAEIEU T, FKo6100 vy
D&KOWT,h@m&hB”“ﬁSy?X?DEK?WT%&T,ﬁﬁﬂ
INVEOFEERLDTIVAVRITRAENIEEY, ThRAEDFEETT
XOIBBEIRBZLBELTWS, pEECOHERICARIINZE Sh3EA
ﬁﬁ%ﬁﬁﬁﬁVﬂﬁﬁéﬁﬁb*ﬂéﬁétékﬁﬁfé0,ﬂ#%hﬁ
%%ﬂ%ﬁﬁﬂtbf@&%%ﬁv(héfﬁﬁ@#iﬁ:@ﬁﬁ@iﬁ,
B, BIC X 5TWI-3% a0 TS, 192.109) §) Birkid B AER
REXTHBU PR ECORBARI Ko TRESH104. 109 58 FrEai
2RI BOBEED0.4-24 (2-12%) RETHEOILHFBH SR THS,
88) N DRKEERIBEBEICELT, Veinberg5!°% R X SHOAERE
20.50E CHODILBEFIBOREAENE < 2Y, IMROKEEELEE
5L LT3N, KOAREREREIE DWTHANEZHDO T2,

B Opl & Rk ED Bkt ann?4’ DY SFBIRE R — P TCOWR D
bes l/‘_(', REDIFETELREFET CARREUMIR/IEDVTHASNT
W5, 85.66.107-119) oy R ORAKNE L RERE L OBRIZDW TR
THRHEDTRLIFEEERTNS, 08 10-110 JWFRir £ X548, U
FEP D RURAKHEIX0.8-14 (5-6%) RETEATHB!'P TR, ¥
¥R REREOFETTHL LML, 11919 1 (6%) &
TRREALZY, SN (29%) RETRIELAYEMULRZNWI EPHBIRT
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Wwp, 1w

CHODHELRTOMILEDOPHETRIERE LRk BT 3052 R
DICARICE T HEMIARY, £, BRLEDTHIREDINED B
WILE LD BSGET TOLRKOREDA > THRKEE L TOBZ 2 H5L,
pHRREBEIL K> THOHDKDLEL UTORBENY DL S hEE:
FFTOI30PIZDOTHAT UHHRBIZER TR, 61, NARY—
U YBRERLIERECL TREADEESNIEDENDS Y, £
T, RRTOE» P FEZWHT 2ROMIRTRERE T Y HRDE
I DRI E X BRBER DWW TR 2177207z,

W1 TUERCHLEFECOEAEREEESTHOES

AADPHE RAEDBERIZ DO T O E IR, 180180 27, A
BRI E T2 123% RN U Fpi3- 110 A0 R X550 B e, TR 500 Chndk
Y EBEU, T & LIRS VORAKE DV TRA U, fRoktkofiz
130 BEMBSIVOKENERICE > TRIFL, RO Ehizkoms
Wy 52 & ik,

3.1.1. REHHE
- HE R MY X SMEANTVE (HAKE, 5%, KD
M4%,w6%)%%ﬁb NGB S 7= i IVKER{L T R U D AR, #i
EDOpNCHET -0 DBRERRTIVAVYRERRHREL:.

U 1290 BTSH0I pHRI I R R OB E ol 7 IV A U % B LK Z5E
2MET, 5 CTENM 50&L, ph3-110F D B%15k.
B0 BOEE B0 SRR L T 0TS AEE R X T CTL0
DN, PRI B E T2 7 bk U B OKISE R IR TEAM, &t
1551 &% U oM L e tid 0 B Uk, _
MBS NOEHE  pHEBLUTVARTET D B2 EE DB =Y 5

4



=S i iED TN CTLODMMBA L THAUMES L 2 HEU J-.

T OERUNAYNVOKDRAIT B, HIMHoERICEY, $08
RUNBTVOHOKE, 1p (ABICEHXhIRMEDOENA) &I+
Mp (PRELIHENKIpE EH XNEENFHEE DR NKIP) IKEMHFL
7. IpidE SIZ” free water” &” entrapped water” IZH %33 [p-Ad

1 p-Bit B Uiz, REORIIC 5T D & LAYV OERS L AHD
M HLBPEDZDT, ChdELDRMF UIKEERO2KD %2100& L
ZRIAT BMEL UTHB UL,

3.1.2. ERRRRUEH

KBS Y BOKOKRE T Y HOpHEKDEFERBOBEREFHLST
o, pi3-1IKABUET VB EEhDIKERBEEDENCTROI L, £
DR %EFig.3- 1D ()R Uz,

AVHEIR TV BOE2AKDT2HB [p+ Dp+Mp=100& LIz E D [ p-4,
1p-B, Up+IpDHETHS, ” free vater” D I p-AikpHITEDBALER T
Loasdy i <, 7 entrapped water” D I p-BR3 Y HIZhR VIR HEXh
7= entrapped water” %” immobilized water” LV /xB Up+IpHE<L#E
L. U UpISEE TPl LIPS LTV BOKDRBEIRFL <ETL
T, 1p-AFERIIHMNT B 2362 1 p-BOSFEHICE S L, Tp+HpHeoi
MSUT, Dp+MpDEAEMpBR N BB TRLSEEENRIZAKTHY,
CDOKDERRELELLRWI LG, HRlpDE XD EEX NS,
by, ARSI EOFERITEOPISME TR Y FORKEIIER
WWETUT, WIRMIZH T HD SDKOEHPIED shi-. pHEdENS
FA VB EREDIORT, THRRAEIHTIp-B& Hp+MplSsghn
Uie. SHRRII kPO E5F L343 D SR AR U125, pHOK E TRV
LU ZBEPRD 6=, TORRT Y B opl & RAEOBERIK, HE
HPRRBZDOTHOPFRHEF L BEEOLIR LR 2VHDD, 1p-ADHEH
Hamn2®’ ™ Y, Bk &1t Y, Regenstein s D= U iR ¥ DR
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N TORRICB T SpHE RAEDBFREBLTWR LS TH B, §H, T
D BEHOKEFEEDETRLT UTEGEZBBFLE-CLIE>T, T9
B ORAREICN T 2pHORE% 1 p-A, 1p-B, Hp+MpDIRIzHFizKD=
Wy BER L U CHIREIC 3 & 2 DStk /.,

# DKDIREE  Fig.3-10 (DR SDOpiEFEL-TH 5

*90°C, 40MIMEL 7=, 1p-A, Ip-B, Ip+IpDAKDEIE % i~k
RTHD., pHSfHED EDpHIz B TH (1) dRMBDEEE K Y 1 p-AD8gn,
Ip+MpDH, 1p-BOBALRDSNT Y HORKIEIIET Uk, plil-6
TIREBMHRZ BT VN SDFE L WKDOERBED s s,
RIBIET D HOKDREE  Fig.3-103) k(1) DT v Bir3% AL &N
XTETYIUETYEOKROKBERNBDTH B, REEXMIBI LI
5T, ph3-5Cik I p-ASSRIANL, 1p-BIMEIE 0 iz Ip+ MpikfBihic 2o
fo. Tixbb, pH3-5TRAKRIMK XD TV HORKERETRL, ph-5T
RABRMICHELUWKOEHPRD o, ULIL, pIR5BAEICBEIXHES
&, pHIBA LTI I p-ARRE SFEA U, pHUHHETRBNE 2D, pHIBLET
R BEEICH o, CHhHOERBHEET TOpHET VED 1 p-ADM
hidHanm?? D SR DO T ORI U Tz,

[ p-BikpHELA L THIM L 7208, K VIREE O Ip+ Mpidp6A L TAE
MU TP EHETHERE R 2. CDKDIRBEAIP S B PD LI,
pHOD B b > THHI plE-9CHIT D BOBAIRE L B R Y, SHBBIITIE
T EIRE AR L. BU, pHOU LTI D EBTIMET 5K
DRSO, TOXIRTVHETII p-A2WPHML THp+pASeREsd
Uz, pHSUA EOHENP S FILA UEICE T 2 Hp+1IpDK E 3G, X
IR EOBHEICEEPE U F FEMN OB BN S I RA TRFHE
X D2V ZEHRBLTHY, ZlpoickdbDeEX6HSB.

) DADIRRE  Fig.3-10 (DX THhSHET Y H%90°C, 405
ML F=BDKDRBERLTWS.

PFig.3-1m(4) & (3) & Lbdis™ 3 & pi3-5 CidIGc K> T 1 p-ADSEMU T
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I p-Bidiliel, 39 HRSBROKEEH L TRKREREDRTHE, S0k
35 2AKBBIC B> THIAS I HMED R 56— R DK EFRR LTV BDIR X
IRIBLBLIFETDO I pOKRDIFEILLDHDTH S,

pHSLA B TIIBRTIZ I U T 1 p-A0SnL, Up+MpidE L < HA U1=.
Ul, BOTRER R LIIMASTIIZE > TOMBIZ” entrap” Xhi-
1p-BA#MULAET L THY, BIHIMECRIAPEE TCH oI, D EIEFE
VO GBIEIIENICHEREKSFET 20, HMBISEDOKMMERER
TWBDWL"” entrapped water” & l/'(;@ Ip-BAZNW-HTHB.

I & DT B ORAHEAETR L 2R & U TR & 3R 1
YOBUWEE, 58 XUNRIEREDA I XV —NVEREDBRICK DB
BROFTIVAYH~DEE, 241020 IR K288 RHKEDREL 1S 2
YRH0, FHSHI LIEREONGRABEIhB, 19

Pig.3-1(4) & (2) & % Hlrd 5 & okt DB O pHE-ODEEEHT (4)1%(2) &
D 1p-AiRA L 1p-BABW, AEDFEETTCTVEDOX U XY BEAfX
T OIS B LD, MBS IVEGIZ” entrap” EhIzKDOERMEMX
EZTLERLTOS, Hams"' " HRBMBMET2% RO Y SHHHE
Ui — DPENRT D EBKESMET T, REEMXZABETINZL
LHELTVS. |
DPEECMITERCSITIZTY BOKDIKEEL HrEECEEETIE
A, TYEOpHIEHEMEICH D & HBHY., £ I TFig.3-10HDpHDPP
EOPHB. 02 XX B OpIT.00F D BItiEE LT, BT DRI 3k0
IRHEZE L & LEBi U T iz, Fig.3- 2R EDHRERTHOTHD.
PHT.ORZFHB L -3 VB TRIET D $5 22 DKD3% % DTz Ip
AR IS%IZETRELHAL, REOFETTOX Y7 EOKMIZKY

1 p-BAS15% 7 534% bz, Hp+IMpAs32% 5 &51% 8L T, 30 HOMHA
VEIXS U < U T, Coid D 5a90°C, A0S 3 2 1 p-Aik15%H
530%IZETHIML, Up+Hpid51%H 526% 2% THRA U725, 1p-BHS
34% ) H44% I E MU=, pHT. 0 ERL=T v 352 E T3l
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Ratio of classified water per total water( Z )
0 20 40 60 80 100
T

l 1

Without NaCl ///// /// [\
With NaCl 177NN
Without NaCl /NN
NN\

Without NaCl %///////////////////////%N

With NaCV AN

Raw surimi

pH 7.0

Heated surimi
With NaCl

Raw surimi
With NaCl

~ pH 6.0

Without NaCl
Heated surimi

Fig. 3-2. Changes in the states of water in surimi at pH 7.0
and pH 6.0 during the modified and simplified processing
procedure of kamaboko

1p-A water, : Ip-B water,

: IIp+IIllp water

To TV T 1 p-AWE57%, 1p-Bik18% THoi-. Li=H>T, H3Y Uiz
BINWVIRETHUROINBI ILED” free water” D1 p-A5327% (57-30
= 27%) 22 <” entrapped water” @ I p-BH328% (44-16 = 28%) %<,
B30 OMBEEBSHISRT S LA 1R S,

CHIZHLT, pHB.OWHEMUI-TYVHD 1 p-AiZ63% LpH7.00F VB KXY
10%%<, B3 VERE 1 p-AH26%, [p-BA31%, Hp+HpAidd% &KDE
HERPHT.0DBEX VPR VF., COETVESMRT 32, 1p-Ai146
% IZE UIRKEDE O IS IV L2 o0z, —F, plB.0DT D HE2ETVHET
g s, Ip-AIRRIZTB%ICEL, [p-BidBHTLRTCHI-.

D& S IEPRPHDEIIC &> T £ IE T DRARIZA & RBB AT
STehs, PEFEIHBRIIOTIRT Y HOpiE fEECER L
BROPEEFECORKER MBI EI-DIHBOTEBTHI L 2RO TR
HxEoh3.
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3.1.3. = #

pli3- 11008 4 Dpliz P13 U fe RBAR MR UI% KGR Y 1D T,
90°C, 403 MIMAETEL DT O FDOHOKDKEBELE A,

1. RINBEET D B ORATEIEpHIAE TIRECEIBIE D0 7205, pHSAHE T
2 <HAHU, pHSLAETipHD LB 3t /-,

2. ThENFUZNAREST Y B TR EOpHzS W THINHART K b Rkt
REHA UL, _

3. THRHBYREEMATET VT L, RAERPHSUT TR—FHS
U, pHOfHE TidfBih& e o728, pHSUA L CikpHO LR & 3icZE L <L,
pHILA L TIIRPHA DE Iz H o )=,
4. ThEMBALUIBAMET Y FORKEkH ST TR E SIEAL,
PHSKHE TR L <K A BB U7, pHSIA LT 6 IIAc & Dk SO RME it
T U= pH6-9 Tk VR IZ” entrap” EdizK (I p-B) #mL T
Wiz,

5. plif.027.009 Y HOET Y RUMMARIIE T ZROFERBOLALE
H#UT, pHAHEIE Okt RIETHE S FEEORR 5KDL{LE
ELUTLHXBILILY, PEECNIIBRESIZTY BOpIHHEBOE
BEPRIC L.

B2 THERUIFEZORAEIZRETREONE

FRI R OEARTH 32-12% (0.4-2) AEAMABTLiRE-
THROROPEREIHHFE ORI EHBMORTNS, °% UL, pEED
DEAKED COREBEBTHOONE S HRDOVTHREL Hho TR,
ZTT, A7 RYHST OB LTI-WhOBL DROABEERML TH
FORITRY, BOREET D EE TR 500 CHIESIVI DWW TADRE
RERBIEIED, ARBELT 0B RENBS L ORKEOBGE R
Ur-.
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3.2.1. BERFH
- AEL MG, 1.1 CHALERY LY X SERERET Y 5
(mﬁM7%)%%km%%%mxf%@(mﬁmo%)Léékﬁﬁ%l
2, 3, 6, 9, 12, 15, 205X T, 5'CTISAMSVEL TAEBEDORL S

pH7. 00TV B EHE L,

MBSIWOHREE CHoDETVEEERIDE/LE= YT -y
DT, 90 CTAOR MAMERL TAHIL, MRS VR THEL I,

TOERCNBAISNOKRDENT B3, 1. L. EARICUT, MEKK
K0T VB LZOMBRSIVDKE [ pl Dp+IpicHF [ pid X Biz 1 p-A
1p-BRAII. T SOEM UIARKHOZKARI0LLT, Thic

HYBEE L UTEE UL,

3.2.2. RRERRTEH
KBRS D SOKDRIE  BIEIOSES SpiSH LD Y BEET DS
BEBAEREEYD, TOTESMES IVORAE RTINS &R
Ehic, £ZT, pHET0REELTRERERZEXIZET VROV TEA
DR XN FKORIER WD 2w Ule. SERIFig.3-30 (IRE
D THB, |
FTOHHUI%AEEMA BT T p-AlERE <HAL, 1p-BidAE<
ML, Op+HpbRdMmliz, $ibb, 30 BORAEIHT 4%
DIMBEIMERRDOBRH Y, H/87 BOARIT X O HEE D3RS
Uy 50 BOBAMIZZEL CHALR. 1p-Aid2-3%RETHALRY, 6%
BAETIRRBIHML =, [p-BiRSAE MR REI1% THNL, 3%UE
THHL, 2% ETENZDHA LR, Tp+MpikA%3%E THML,
12% % TRE—RZO L V% H> T, ThNEOME TGS U, Tp+
WpDZALIKMpDRAKE ZHEL RV HOLEX ShBDT, BhlpDL
LEEX5NB. DEOZEP STV HRI%AE (30 BOKIHLTO.2
H, SFEBICT D BitfLT) TARIL, 2-3%AE (0.4-0.68) THAL
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5 3 3 3
| I | I

3
]

o
]

Ratio of classified water per total water ( I )

0 5 10 15 20 0 5 10 15 20
NaCl ( %) NaCl ( % )

Fig. 3-3. Relations between the states of water in surimi and

the added levels of NaCl. ‘ .

(1) The salt-ground surimi at pH 7.0 was prepared by add-
ing different levels of NaCl (0-207) and 257 of water
into thawed muen-surimi of alaska pollack.

These salt-ground surimi were heated at 90°C for 40 min.

(2):
: Ip-A water, : Ip-B water, : IIp+I1Ip water

RDE%AE (1.31) METHA UMD, 9-12%R% (1.9-2.5) BETAS

SEAUI.

BRSO RS 9 X534V BHANABTESRT B S L 2RDTH
B0T, 0%REUE TCORKEDETIIE X /Y BOLH L BERBET
DAY BOEHO BRELTOBLEX SR 5.

A DS A B0 - AR 0. 4-0. 6Mit Weinberg 6198 D X SR DR
RIS DERE—FH U, BRRREATF MO XSIZELTEY, ol
T &L TORON, S E ORI BRAESRA IR 5 A%
BRI TIE - 88- 98- 110-110 0 B 1M L TRRE DD .
MESLOADKIE  Fig.3-30 (1) D% D B %90 CTAON AT L T
T S DARDRAEEH LI bDHFig. 3-3D(2) THB.

AT 5 T LIz ko TRORMICHH LOBHERE U, BT DIREST
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U REBEDEWAKD Dp+MpidBA L, REBEIZMIOYRIEE
—EBDOL~NZ oz, THRICREUT, ” free vater” @ 1 p-AlR ¥ DRER
ERBOTHIMANE DML, 3% AEMESEEL R0k, 7 en-
trapped water” @D 1 p-BRIBEIBHETEERADL-D, 2-9% Cikm#aik
DHMU, 9% ETIEHALTN% TIRBD TARE R, Thbb, &
MBET 0 B L ERIC3%AE (0.60) 4HET 1 p-ADENT 1 p-BAMEA L
D, FIVORKEEE I, A%EI% (1.94) HRETRIVOREAEIZET
U, 15-20% (3.2-9.3M) TIRAIREITS 5 Ild & DROBHHSTD dhi-.
UEDZLh 8T Y BORAESBERICT B3%AEIHNT, MBSO
P EIECORAEL BRI RS S L SREX R,

d, COMBMSVIZE TS Ip+MpiiEERRETH oI h S 1 p-
ADED DL [ p-AL 1 p-BOHIIIES LT b bR IE & ORAE OIS
LUTHWEEEDTSHS. '

3.2.3. B ¥

AERBEORLZZETVE (H7.0) RUZEH5DI0°C, 405RMEAT VDK
DRBIZDWTHRA U 1=,

1. TDHORARRRERI% (30 HOKIHLTO.2H) MBI LI
DELLHAL, 2-3%A%E (0.4-0.60) TEEXIZEL, 6% (1.34) BET
AU, 9-12% (1.9-2.5M) BAETCTRELEBA U=,

2. A v ESTY HORKEIMBERICZZREBER, BHOTH XY
PRENKS THoI:.

3. BV EIzkoTHMUET Y HOFRKERMBAIZ X > TETFLES,
HTVELALL3% (0.64) AEMETNES VORAEDBRDEI O,
4., BKEDOE MBIV TIE” free water” @D 1 p-ADA2<” entrapped
water” @ [ p-BAZ L FELE, NI K> THp+HpORIKIFIE—RE LR
SEDT, 1p-ADED BV 1p-Ak | p-BOIRIEE SNV DRKEDTE
BilizVB32HDTH D,
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H3fi TUEORUVAREBELIEEIODHE

PEEFECHEROARNT I EONLREBER»ZECORLEERMG
ELTWS, UL, AROLERECHFAERERARBIZEDTRENT
119.120) HBEVLIRBATRINVEROERFpIBERBZIEEH B, 99 &K
RETEAUEAY PO X SRETIBRDOTHHRURENMEEDS
WOBBEIRIETEERRBUTHLERDH B, £/, PEEIREDX
YN BARDKDIREE, Thbb Iy Y EMRG~DKOEBE OMBEEIL
ERICHBEELEXBILBEXSRBOT, TASOEICH LU TERE
NPV 0 )| b Al '

3.3.1. ERHE

DPEFECOEE  AEELN, 3.1.1.0K%ICX3pH3-11TAEERN
ERRINMEA-D0EED, RUB2H, 3.2.1. 08K X38E2RN
%7211, 2, 3, 6, 9, 15, 0% MR =M EIFT RRRICH L.
PEECOBOPE  BIE, B, 1.1.1.0FEREVFIAF2
O A— 2% HOTOEIECOWIEEE S N—K3A (T.U.) 2UTRDE,
PEEFECOEERE AEREI%TpHI.0LpHS.0DBHOMEFECXE
SH3mMITASA AL CTERBRERHELU 2. BREREIR20ZD/SINIZEDT
EIROM X LEHEF A NCIHELT. £7=, BICIBEL 7=pH7.02 pH6. 0D
3% REKIZODVTHERREITR D/,

3.3.2. EREREUES

FOBOMEPEESOMS  Fig.3-4idpl3-1cphE R U T D HET

AT AB 3% R I 5D BH90°C, A0DMAEL f ik ¥ & 5 VOB

ETHS. o '
REFMI2WT Y BiIFpHMHE TR SVNBS W ERK U, pld-5
CRAVERRETREN L 2o TS RDOKE IR L. pHSU L THpHO
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Hardness ( T. U. ) _

Fig. 3-4. Relations between the pH value and the breaking
force of heated surimi gels with or without NaCl.
@: With NaCl, Q1 Without NaCl

EF A THIFBRRE 2 M U T2, pHOBA LTRSS BBAIH oz, Th
S DMBS VIR BRESAD TRV IEE (AN—F2R) RHIH5E
TOEPOHSEDPEEZDII RV DHBRAEFL Tlhpolz. U
»U, CHhOoDWEHBEEDPHIZMED E{bik, Fig.3-10(2) DS IV DKD
RIBE B X SIS UTH Y, BEEREIKE O SV AN E R
Rl —%, BREXMXT0BRIISU T TR IVEBRETSEDK
2HEL, UL, pHSAETRARERZMAZOVT N EX VRN LR
U, pHHTECHIVREIRBAL Y, pIS ETRAE KR LUE. Thb
ORBEREOFEIIFig. 3-10 (4) DS IV DA DKBDO LT h & B & <
HEUTEY, RREOFH NI IVIIEERESKE WMEMIZH o=, LrL,
PHILA EDINEAS )L T RARKEIZ DO Tk E L USMET LR WO BRITHAR 1
RELETTIRY, BEIRMB LWL ZAEH D).

THRORKERELOEIECOMS  Fig.3-5pl7.00REHBNREER
FRETOEOMMI NI b EECORERETH 3.
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Fig. 3-5. Relations between amounts of added NaCl and the
breaking force of heated surimi gels.

THERREXI%ME-FIT, hEFEOBRIRERAZLRY, 3%
ETEALZY, 6%RAETIRET Uiz, TOMR%Fig.3-30 (2) Ok
FIDRDRIEE 2 HET DL, FIVORAEDORE LHBMEORE XL
RERMBELTHS, Lk, AE20% D5 VBRI S KR HEEL TR
REBEDR T, BERERBS Tz, fRAEREDRATHI VD
PEIERBOTVT, FI7AFa20r—=XDE 32 LRAHFRBRTEN—FK
AALUTHREERLEDTHAS, BIERDER I R Y OFEEHET
hif, KDERLFHIBOADILBEHRZY,
DEECDKDREBLER BROKBOFOIEIECRBOIEIECX
DEBREBSBEDZ I LBH B, ThICEPEFEIDHD” free” DKDE
AHBEB{LTODZDOTRBROPEFE R, FERTHBU LI EFEIRRA
FROXSHBETVEITHRT B VIVE v b EAEDSHIRE I 2R R
XTORY, TCT, AEARSHEE TAORBIZEND ZLEEIRDOV
THEKROME X EHREI XV ES UL, BEE UTI3%AE 2 X FpH7
O&plB.0DPHIFEZ 23mmDBEXIAT A AL THW:, i, MRl
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7.02pH8.003% ABEA RO T, ERMEDHIIETable 3- 11057 UIED
THD.

& U TR OzplS. 02 pH7. 0D Ak DMIIZ R B KD X (A BT
Hohiehol-Diz, plib.0DBOFIVEpHT. 0D ADHF IV & D EERDER VS
Reol, FVOKDOREERSE, ADIp-AiZ30% T 1p-BiXdd% TH
Y, BOIp-Ald46% TIp-BiX29% TH D, BOLEEINPALY” free”
DKEZL BT EPEREBIBRUZELZERTHSS.
PEECOREICREEFENRDST I AF ¥y —PEBERREEHOTH 3.
COEBRERIEROBMEIRXZ DVTORT 22D TCHBIHN, hrEECD
HDKDEERBIET 7 AF Y —DHEE T TRLRDECHIEFCOHE
@%mm%%%brhéﬂ%ﬁﬁ+ﬁ%i6né.f

Table 3-1.  Relations between the amount of Ip-A
water in surimi gels and the organoleptic evalu-
ation on the strength of saltness of those gels

Surimi gels 37 NaCl solution
A B pH 7.0 pH 6.0
Ip-A levels 307 467 - -
Panels 4 16% 9 11
(n=20)

* : Significant at p < 0.05

3.3.3. B #
THEOHEARKRBRENPEECOR DM RIETREELAZ, £, &
EBRENFEAL TKRORIBIZEDH 20 EIEZDEROLE R TR,

1. RESFRNOT Y 5 THpH3fiE &L pH5PA RTINS IV R U I 5
FFECDXI VMDD B SIITIRRhoT. RERI%RMAETYER
PHSUAE T EEZ S IV RBHR L, BEHRBHIMHETHRRTH /.

2. THhoODMBTIWORDOEE LT D HREMBAST IVOFRKEDE XK
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Bl Tz,

3. TVHEILAERMAD LI EEOEBERERHML, 3%REMTETE
K&y, 6%UETRET LU, B30 BRUTIASVORKEDR S L5
BB DR E FRBFRMIEL Tz,

4, AEBENEILI% THHRADFONEEFEZIFROIOEIEC L VER R
ok, THEBADHLEIEZDOHIT” free” DKBSLBFETEII L
CHRITIEEZIONT.
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PEIVES 0T S 2
BT I = oD AR RE

BT UETOERIMBAIRTHOEECICHLEES, T9 5o
DPEIFEGE TS, BE, R, WEHIVEERBEEIS VDY S
L MV Mgz 4 RH B K> TRERTWS, @Ak 2E TV 8%
BETDLE>TEBEBHRLIHEMBRTILE UL ROBROIEFEIIC
RBIY, BTV ERARINBT B RORCIEESIRDN, Bei
BEZ EF2BRSMA L YMBEROBRERKET L AR > TRE
DERCUVTEUSEMETTBCEERVELE. T4, hEECO
R OIS BIFERE & MFERDRIFIL Ko THETh S, 12V FKS129
RAOEIFESORIZI0CH 540" CoA b R EEFIR 250°CH 570 CORE D BEH
BOEGEET RO MPBRICE >THRESD, TOEHIARICL-T
BRRORELLAD A FIIHETEBZZE2RELTWS, kR kSic$y
HRUDPEIECORDORET b BRAMLR P EIEC WS LEBRBGE
HLTWS, TIT, MEIESMITICS T 3RERMENMEIFEC OFRARR
EXBEBOCTHERBILERSBLE X, LbL, 39 Gomsdtt
RIERILZBICH 20T, RETRIET Y Linfics i 2 8E LRI
WTEFNVEEEREL, TORGT TET Y EBIIET BBIZKDIRAE
BEDXIIELTENICDOTHRB Lz Uk, b, BORETIY
% 940 CIAR D LI IR TS BRICE 2 33 0 BO Y WLRRTH B
5%, 80°CH L HBAERROMM & XK N U TR R TR0 7.
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Bl BTV RUMBICET BERM LM EECORKE

Bk o TARDP GBI UBREX A RO EECOR DS
ZYNVEEEBRT 20T, BTFVORELHER»EECOREL IET
LEERBERTHS. XIT, AV MU XSTHHREEMAT, 3 (oK
RIS COBRTET V2TV, ETV0RERCRENSTIHELEMEIEFE
T DIKRDRRBI RAIETRE LR~ 612, BTV E%200°CEEEDLI
CTHALU T, MBEERUEMN &P EIEZ OKRDIRE L DBEHREHLI:.
¥, CHODHEUTHMULPEIED DR LAKDIREEE DR O BBIH
WWDOWTHRETLU -

4.1.1. ERE5#

4 DiRE AT O HSMEBHHTVE (BARKE, 15Kk, K2
76.2%, pH6.87) % Z5il THEEE L 7= D72. 580K 2588% I X TSAM TR &
WL, X5IAKLSEEM X T CE =I5 CT0, 30, 602 5Wik
(D) UTHTDHE Ui, COBAORET VL, 25%NKkT Y &,
B30 BEFRICHPL -,

PEECOREH  BONIETYEERLES Y S-S IRHED T,
90°C¢10, 25, 40430, F7-1k120°CT5, 10, 25, 40MMBU F- B GH)
U, Bohizr—o o FHEPEIFRRBICH L.
TVEEUIPEIECOKDIER HIXE, 3, 2.3.1.0FEKRICEK
DTV ERUMEIESDKE Ipk ODp+Mpi KA L, 1pikIp-ALIp-B
RS U, -

hEFECOBHAE  BI1E, B, 1.1.1.05EREVFIAFa
O A—XEACTHOEFCORBREEN— KA (T.U.) &LTRDE.
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4.1.2. ERERRUES

MABRTMERGC L DT D BDOKDRBEN AT I XSHRETEER
HUTAK U2 HDDKDOKRBIZBIME TibL7z25, BELTVE, Th
WKEMA 2TV HEZREMAL 2D DDKDIRBIZ DN TRBELT W
otz, BT VHOBRBEOIH DT Y BDOKDRBERRTHE L & H%
BLEXTRETZ2ERL, KR%ETable 4-11R U=,

Table 4-1.  Amounts of types Ip and IIp plus Illp waters in
thawed, water-added, and heated surimi

*] *2
Amount of water : wet basis "/dry basis

Thawed With water added Heated

Types of water

Ip 50.1/210.5 60.6/342.4 63.0/355.9

11p + 11Ip 26.1/109.7 21.7/122.6 19.2/108.5
. )

Ip + 1Ip + 111p 3 76.2/320.2 82.3/465.0 82.2/464.4

*1 Amount of water (g) per 100 g of wet surimi.

*2  Amount of water (g) per 100 g of solid in surimi.

*3 Ip+llp+lllp means total water contents in the respective
surimi. .

CORRTRHTVEDOKE Ip& Hp+pD2DICH) TKDOES 2 BE L
Fo. BETYEDLEKDIET.2%T. 2S5 B0.1%I1pTHY, Boho
26.1% Up+MpTHh o'z, CORRHT Y BHISEHTIEMA LT Y B TR
LKDE82.3%I2% Y, 1pik60.6%izmL, Hp+IIpikAtiehic2l. 7%z
@?bk.:n%?b&®¢bﬁﬁﬁmkﬁbk?w1w@Tét,mmn
EoTF 0 BD 1 phs210.5¢h 5342.4g 2 U LB U 7Dt LT, Tp+
MpidkE LU0l B30 hof. COZE, THEHIMX A
DELRHEBEDOH O IpE UTHEL, REEDBWIp+ HpOEIZikiEdL
AEBBLRWILERLTVS, ZOk3I HF %90 CA05MMAT B L
I pi%60.6% 72 563.0% 128Uz, Dp+Ipik2l. 7% 519.2% &%
AU, Mpi @B OIERIMOKTH Y TORKIELUENDT, Nk
&Y [ pl UpDARDRBIAEEERT -bDLEX OGRS, TDMKTY
5 DRORBOEG k3%, HBMEDFig.3-10 (1) RU(2) DpHT. 04
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EDT Y HOKDRIE L BRMIETZ2HDTH B,
EFDREREL T BRCPEIECOKDORE  Mkd D B2 5% Ak
EMXTICRELS CTHETV U, 30 B ORDRMESE AT SRS Fig. 4
-1,

EIDREOTHL/SYRIAKRL, | paHH LT Up+MphHmL 7o,
UMpDREIBELUENDT, [ phRA Uo7 ot Li-b D & e X
N3, 3 COETVTRIALETVEAD I piREFTVIOAM (B30 EB)
HB0AH (BT VHC) ETHAL, 041 (ETVED) THRPP
UIcDITH U, 15 CTOET Y TR IpRETVIONN (BTYEE) TASX

100}

oo}
o
L

=)
(=)
!

)
(=]
l

i ,{'
A B C D F G
Samp]e of raw surimi

o

Ip, IIp + IIIp water, and dry solid ( Z )
H-N
(]
]

Fig. 4-1. Changes in the states of water (Ip and IIp+IIIp) in
raw surimi during sa]t-gr1nd1ng under different temperatures
and periods.

Frozen surimi was thawed and 257 of water was added (Surimi
A), and was ground with 2.5% of NaCl either at 3°C for 10, 30
and 60 min (Surimi B, C and D) or at 15°C for 10, 30 and 60
min_ (Surimi E, F and G).

: Type Ip water.- Type IIp+11Ip water‘,D Dry solid -

in surimi
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SEAURN, 3091 (I VEF) CTlkAE<HmML, 60401 (E3vy
G) THRBWMOMIERUE, TOECAESMATESTVTIL 2
NIEOKIMZ K VIRAENEE 22, BT XS Bostks ks
RF, 15 COHETOET Y T—EHA Ul | pASEd 0 B 0iEE b 5t
WEHULSHMUTRARESET U, BETOES Y TRRERE TR/
HOKMPBPHELH, BHBDUTHEE D LHEAEIMETT 3EMENRS D
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Fig. 4-2. Amounts of Ip-A, ‘Ip-B, and IIp plus Illp in
surimi gels. . _
The same samples of raw surimi, A-G, as shown in Fig.
4-1, were heated to gels at 90°C for 40 min.
ZZ7: Type Ip-A water,[SNI: Type Ip-B water,[FEEE: Type
IIp+I1Ip water,[_]¢ Dry solid in surimi
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RAEOB N EIES 2 EET B dOEEDIDE LT, TOHDX Y
BERMAMEEH AL RETVRE RN ARET 3 I LEAYTH
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B30 BOMBREHL P EIFCORAE BTV ERARTMBLTREY
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FTRIFRCBAOPEIET PGS, HULEREL0-120°CE TS 3 L RY
RETFT S LHRBD R THS, 122 J1E, 1 3MORRIERD SHAlE
EMADOMICIEAER RN ISEER AR E N TWS, B39 5Dk ion
FIECOBADIHT D LERICRAEIZN U TOHRET I 2¥ahhi,

PEE D S OBEHAMFHFICR RNV BB SR BL DL & X TR 2T
Hole. Pig.4-313 CTI0ONMESF D UId v B %90 C 721120 CT
Uiz & & OfIAGEES ¥ IUAAESII A3 21 & Dk DIRIBIC RIS T I % T
ERTHS, |

90°CT104 (H) , 254 (1), 405 (J) 2120°CT58 (K) , 104y (
L), 58 (M) , 40 (N) OWThoRETHRLESEHIEECD
I PN L TO0%BIER TAEE L LUV Rotz, 8D Ik &> T—Hifd
Uiz [ phZEtE Bt e & 3 3 >3y Bk iabhi-ctitko
THIML 122458108 1S T 55, UL, 1p-ARINBEHOETH
AR RSB RIES o, $RbB, 1 p-AikInEeRE & Hio
MU 1 p-BR SR & RAICHA Lz, 120°CT5, 103U =0 EEo 0
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Fig. 4-3.  Effects of the heating condition on amounts of
Ip-A, Ip-B, and IIp plus Illp in surimi gels.
The sa'lt-ground surimi (surimi C in Fig. 4-1.) was heated
either at 90°C for 10, 25 and 40 min (surimi gel H, I and
J) or at 120°C for 5, 10, 25 and 40 min (surimi gel K, LM

and
% Ip-A water, : Ip-B water, [} [Ip+IlIp water,
[:’_] Dry solid

403 MIIMEBT T p-AWBE U <ML, ZTHZ/HES 1p-BDEADBE Shi-,

9001mwwfn@m%&#?%'mm%wﬁﬁ<téam$&:@%mﬁ
mﬁTbﬁwu1mcrw%ﬁﬁmm5wﬁaﬁwamiﬁbwﬁmﬁmgw
T EhRE N,

PEECOKDEERIBEBN L O PEESEZOUMOHI SR
@*%%ﬁ?é{yﬂaﬁEWT,m®§<wupk$91£@6nrwé.
UTedoT, 1p§irdrd [p-Ad I p-BOFIERBI D EIE S ORAEDH R
ST L BRI ENEEX 5hB. Table 4-2ikFig.4-28Fig.4-3D
EZWIDWTIp-A, 1p-BOREWBRBOIEMEELDIHDTHS.

BREEAE SR P EIE I T p-AD A2 < 1p-BAE L, BWiEENEVLE
&ilc R Ip-AZ < 1 p-BsARdrol:, H‘tgo'Cf)ﬂﬁé&i:kt&TIZOfC@%‘?&bﬂ
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Table 4-2. Relations between -amounts of Ip-A and Ip-B waters -
and the gel strength of gels prepared under different conditions

Grinding Heating Anount of water  Gel strength
Sple Tor T Tie | Tep. Time  IpA IpB  Hardness
(°C) (min) (°C) (min) [¢3) %) (T.U.)
B 3 10 90 40 20.2 40.3 0.75
C 3 0 90 40 16.6 44.8 1.1
D 3 60 90 40 17.0 44.0 1.1
£ 15 10 0 40 16.2 44.8 1.12
F 15 K] 90 40 20.3 39.9 0.63
G - 15 60 4] 40 25.3 35.9 0.50
H 3 k() 0 10 "15.2 45.3 1.25
1 3 0 90 .25 17.7 43.0 1.17
J 3 0 0 40 19.1 421 1.1
K 3 K4 120 - 5 10.6 50.9 1.36
L 3 30 120 10 13.7 47.9 1.36
M 3 30 120 25 22.0 38.8 0.3
N 3 30 120° 40 0.8 0.2 0.20

Refer to sarples B - G in Fig. 4-2 and H - N in Fig. 4-3. The coefficient
of correlation between Ip-A water and hardness (T.U.) is ~0.921 and also be-
tween Ip-B water and hardness (T.U.) is 0.927. .
ACRS- 102 MO MM TR I IVOWMERERE L, [p-A04k<,

I p-BSZ o fzh%, 25, 40431 & A DS AER 32 L HRE L E U < &
TU, 1p-ARRIp-BRIRIERIEETHMULE, £UT, 1p-A, lp-Bihk
ECOWBREOHEBEMRERLI-L 5, Ip-ALHEBRAEOMIZIREVA
DS, 1p-BLMBEREOMICEEWEOHBEIER Iz,

4.1.3. E ¥

3 CLIS CTERTRET Y Lisd 0 B %90 CTMALT, ETFIRERT
R BN EIECORKIEIIRIETRER WD Lz, 3 CTEITIULETY
Er%90°C&120°CT 2 BN U CIAME B OB & & 3 1% & OBkt
BfERA UL, |

1. 3CTHETVTEE, PEIECORAERETVHME L BIE BT
35, 604y 3% TR IESRT 3 L XD ETF OBIANR Shi.

9. 15°CTHRT DTS, PEECORKELEHRIOET Y THIoHK,
3043 LA LRSI % HERT 2 21 5 I ETR Ui,

3. HFY BEI0CTI0-0MIMT D LIMAEII AR L REBHEECD
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MEEHBSERODPEED &V REFEHOEEANS ORI EROHR

E—HUvkSiEbhs. |

ZET, A MY HSOET Y B4 ORE R U 54T H 5k
LTHOEECKT3—HOTRET, £9v5, 8050, MBS NVofTE
ET 5K, BICHEEDORENHONANED XD REHERTIMDOTR
AR I |

4.2.1. ERGH

HREOBEE  AY MY XSEESHTVE (BAKE, Wik, K274.5%,
phB.85) %AW, Fig A-LILRUEHRMIz LY, ET0E, VT E (8D
F) , S (hEECD) ZREL THRCHU L.
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Frozen surimi of Alaska pollack without NaCl (Muen-surimi)
<—thawed at 10°C for 2 h.
¢—ground preliminarily for 3 min in a silent-cutter,

«—ground below 7°C for 15 min in a silent-cutter, with
25% of water and 2.57 of NaCl at a final concentration.

Salt-ground surimi

¢«—stuffed by 70 g portions in polyvinylidene chloride
tube casings with diameter of 32 mm.

"l ¢e— incubated at 0, 10, and 30°C for a fixed time.
Incubated surimi (Set gel)

¢« heated at 90°C for 40 min.

«— cooled in ice-water for 30 min and stored at 4°C.
He;ted gel (Casing-stuffed kamaboko)

Fig. 4-4. Procedure for preparing salt-ground surimi,
incubated surimi (set gel), and their heated gels.

BYFVEUHEECOBDTE  HI1E, $15H, 1.1.1.08%ick
DFIAF 20 A—REFCTHEES ORBRES N— ERR (T.U.) &
L Tskadiz.

| HEAEIEECORRAAONE - VRN EECDr—Y Y
RHEWY, ImDEXORYVIZUEYRITOVT, B, H1H,
1.1.1.0F%k X DERAEIEEILL, BEHOERAIEAEL -,
RUKDORE  ETDE, 205U ETIERI VDS BEADE KD
2RET D701, Figd-SIRT IS AFy 7 B CHRE I AROMAEE
FBABERE U, MAOEMIEE S UTHER2en, BX3m, EXMlg
DNBES WK 2 AR, AREEERVELE=YSTY - Ry Faly
5 I A — MR (18X16cn, ALY [tART-. BB LEIZAHE (HiEBHENo.2)
IR RET, B GhnsER) &y, #H10mmligDifE THRUEH
Ute. —REBSMAEMER I M Y 2 fe [ 3 7 AP R I SR U F ok S 0l
PL—A Utz BBz 5ARETY H U THHROHIC Ad 5085 7
U, BEOHOD S SMROE X IREKIW (ng) EHRELL.
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Side view

Top view . \l, Measurement

R A RPRCR L ADATE: 3

1
i J Filter paper
5 1
3 :
& g
i
Sealing 4:——>
R O N LA R R R R

Laminate film bag

Fig. 4-5. Apparatus for measuring absorbable water contents

. from the salt-ground surimi, the incubated surimi and their
heated gels.

4001

W (mg)

300

200r- W=7.98S + 45.3

(r=0.99, n=14)
100t

' | ! ] ! 1
0 10 20 30 - 40 50
S (em®)

Fig. 4-6. correlation between, area and amount of water
absorbed ijnto filter paper.
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I p-B, Up+MpD3DDIRAEICE DT U=,
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G W EImDEIRYY, KeUE0.04% 1-7=Y /-8-F7 XL VA
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SR RBEMAPSLTEI (EX6REIm) ARz, HEHR LU ToRETY
BLET D ERYA I ERROOT, BEERIMA?LTERVIZIND0.04%
ANSTBHIZBE L, KB TTCLRMERE . CHGZD2PVTAHEGS DF
HICHE U TR (BHRF-500LCA, 0.04% ANSR X ./ —)LIEHK DM LR
R T IWAT—IVDI0%ICiEE) RHWT, RSSO RIIRE % ik
B F23650m, B FEATOomiZ TRIE L /-,

4.2.2. FBERRUES

MY FVECHEEC OB  FigA-TRET D H%0, 10, 30 Cl—5
BRE L) 508, 2H 5 %00 CTIOHMMEL TSl hEIEC D —
- FRARDZELTH S,

0" CTILSHIN & TIk BT D DN — KR RDZHLILIE & A X fiho 1= 15,
PEIETON— KA ORI & DSBS ASE T B o Te, 10BN TS
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Fig. 4-7. Effect of incubation on the hardness of salt-ground
surimi and their heated gels. .

Salt—ground surimi incubated at 0°C (C)), 10°C (A) and
30°C (), and their heated gels at 90°C for 40 min after
incubation at 0°C (@), 10°C ( A) and 30°C ( Ml ) were pre-—
pared by the procedure shown in Fig. 4-4.

MY, 3-SEHUTIRE S ALy, BHOERIZ > Tary=y
PRI ERoT, ChEDPEIFES T INDN— KRRIXS 5E TSR
DR L <ML, 30°CTIRET Y 2130.5- 18 D% b THLU <L,
5-108 M THBAL 2D, 08H TIRPRPFHEALAD TV,
HuEuErFIECFERKY BI1HE, B28Icb0T, A5y budsSo
$i370 B &5 CT20RINIA & 7= 490 CTAONMIMML TH D IET kM5
FFREBRNRLZPEFEC XY, Kol TRET 3MOERAOR
BEFBNS L ERD, Uhl, TORICRY ORELHER¥IDONT
BAHE Uier oz, SEIZAR Y B EFE ORI S X 3RS XN
RS ENT, BT 5%0, 10, 30 CTRA OB 51490 CT405
MWL 2 EEFEC2EM U, Table 4-3iIXCHh SDHEIFET 23mD/EX
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Table 4~3. Change in amounts of released water from vacuum-packed
kamaboko during storage

Kamaboko Periods of storage (days) and released water (%)

Incubation temp. _
(°C) and time (h) 0(time) 10(days) 20(days) 30(days) 40(days)

0(h) 0.9(Z) 9.5(Z) 10.3(Z) 10.7(%Z) 10.8(Z%)
3 0.8 10.5 10.5 10.7 11.0
0(°C) 5 1.2 10.9 11.4 11.8 11.8
10 1.2 11.8 12.0 12.2 13.0
20 1.6 12.2 12.5 13.4 13.7
1 1.2 10.9 11.5 11.8 11.7
3 1.4 11.5 12.0 12.8 13.2
10 5 1.2 11.7 12.5 13.1 13.3
10 1.5 12.0 12.5 13.4 13.5
20 1.9 13.0 13.8 14.2 14.6
0.5 1.3~ 1.2 1.7 12.8 13.3
1 1.3 11.0 12.6 12.9 13.6
3 1.4 1.4 12.7 13.1 13.8
30 5 1.4 11.2 12.6 13.4 13.8
10 1.6 11.5 12.9 14.0 14.6
20 1.5 12.0 13.1 14.5 14.9

YD I UTHZ A, 4 G 0RMRE L & 2 OREARAERERL
TV3.

0 COORMIET V B2 S HTIHEHBIIMA LB O»EEITH
3. £, BE0E HIREZAET SHOEXIMONEE YK OREDE
BMAKDERLTWS, HADZIZNZVD, 2EHIC R THEBERIICHELT
B S EET OB PERANS P k. 10-408 BREEEHTRELL
BRI TH DN, THASIZDOTHEL TR SE-0 EIFTIIHEREK
Hhot. 0CIRETYEREEFELTS, SHUNETRIEEIIIURE
DERARRRS <, 108913 B\ ik 200 TR & P ICEBAES Do 1.
10°CTIR 1B 54 5 2 R OBAAIZDPRS <, 0HNTREHSH
7z, 30°CTHO. 505 THEREK I 50 B o 1= 5%, M VRS ETTH
HEKDEDEZNE o, UL, WFRIZUTHL S0 EEIT
WRKDORENZ N LR SEDRR XN,
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Incubation time (h)
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Fig. 4-8. Effect of incubation on amounts of absorbable
water from salt-ground surimi and their heated gels.
Refer to samples and symbols in Fig. 4-7,

AU =58, |H kD OHINH RIZfED Tz, 10°C, 30°CL s
BB E, CORSRKVERMTHETH DI,

—%, 90°C, W0DMMBML = EIFES XKDV TRB L, SEMITRYE -
RBRET DR SIS holc. TREMA &2 T D FOHI
" free” OKIBHMU T, HRUR TR0/t kBLEX 65, &
T2, 830 SRR EMMER U ET 0 BB & 3% HEKS ORI
DFH, BEDHDCIEMUORY FLOTRLVHHHTKEIoT, £
DEEF:, IMBRIIBRTOET Y P8 Y ¥V TR SRR AR D OEE R
BN ERE, UhU, BT 0S5 08 THEBIMBLEFIVEY, 8
SETHSMB U 1= 5 IVDEIREKDHBS O LS £k 2RI EDR
TWizdpoiz, Table 4-3THE TV B2 SEE90°CTMHAL THI-HLEE
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BORIBET Y HEMEECOKDORBIML  LROR M Mk R
Po, TYENRELKDHEREIELT 2O Ehhi-, 27T, £
HECLVETVE, BYSWVREPEFEZOHDKE 1pL Dp+Mpiz X5
U, IpIEI I p-A¥ 1 p-BOKIL T Iz, TOMBRIY & 20T,
Fig.4-9icR Uiz,

Incubation temperature

0°C 10°C 30°C

100

...

4 N

1 1 1
0 10 20 0 -1 20 0O . 10 20
Incubation time (h)

Q

Amount of water (Z)
2
o

Fig. 4-9. Changes in existing states of water in salt-ground
surimi during incubation and subsequent heating at 90°C,
The salt-ground surimi was incubated at 0°C (left side),
10°C (center), and 30°C (right side) and then heated at 90°C
for 40 min. Upper three plates represent incubated surimi
( O ) and lower three do heated gels ( @ ).

: Ip-A water, : Ip-B water, [ii}: Ilp+11Ip water
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Fig. 4-10. Relative f]-uores.cence intensity of non~-salt-ground
o 30 (L and iﬁ21?1h2222d°£;{?22”30‘2°¥Sit%8"m3§ b
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BT =ABET VDRI X U S Hir ¥k S i x oh, TOI
DR EGLMATBTEDOLS L EEZORAERHAI WS 20 %8
FEIZT B DRI,

-79_



B0 EESFITMAL THMEE S HB0 CITEETLEEXES L, M,
EFECOMANRLRBILHBHSATNS, 12V SEFR-7-120CTCD
ERMEMBRTHREMN (25-402) AT 3 LW ARERERIFELUCETRL
F= 55, MRS (5-104), HLOEEESD-100°C) DhIgk T, 90 CToOiiE Y
B, RAERCEHCHIEEIHE R, BRMEMSRXHLEEL20CT
LA IIHIS B E DA & 5K U R ABREAE T AT 3719 TR <,
BEOLEEZOMB~OLADRERS,

%%,ﬁ?@%%&Bﬁrwém%TétmiﬁCG%ﬂuﬁ<mb,ﬁ
KEDBBEEDILEXONTE, O SEOBPHTRIDEXHIIKT S
KREok, CORERWAWALE X ORI, RAKEOREREIZBR
sz, hEEZORKEORENEFES OFHI XD EHKDIPHH
END., COFHRPEEDY % 10kg/cn®, 208HME U BT H
ENDIELHADEPEECORHLOMOMBEEZRELTHISEL LD
DTHDT, PEFECORDRBELEINCENDILE2EHELEDHDT
Wz, 10kg/en?, 208DMME T I p-ADHO—EBR I BEL X R BT
THY, 2E2ELZTEDIICEREIPPD, UBDT, BIRSEM
FECHBERELRTOKREZSEATHWELUTS, BOBATGT6RT
EHT O EREL, REty EOELKRGEAZOENSIERIZHRZY
155, B3, PEEIOHIDERL®TWIKEZOLAROMENS C
L&, BUHLRTOMLELLOS L LRHTUH—EHULRODTHS.
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MEDHE A MUXSIMERRET VS (BAKE, &N, FR, pH
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Hol-,

D EECYBE Ok DORE  r—S TP EEC Dy —Y SR
HEWY, FeEEHEE L T80, 40, 20, 10, 5, 3, lnnDEHCET VI
Uz, BBichvoo@bt i oRliER—"—2 3 CLEKEMY, K
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DILEZBoRBEMAE=YFY - HU7oly SIR3— MY (A%, 18X
18cm) WARTHEEELEHET (#910nnlg, 108) Ta# L, ThFhE .
EAENEECLEBEPEIEIE Uz, ThH6IZD0VT, 4 CoREEIz30H
M&ERFL, TOMIERICRY BLUTHH L, R—N—XF i k3igx
WYHEIC K DEREARS 2HELE.

5.1.2. EZBERRUES

DEECYNEOHMAR  DHHEIEOBRADIIRE LTD I p-AN
BErc ik & U Ttree dripDRIBTOHEIET OAEICH— I FETRIE, »
EFECEHFEOYRIL U TREREYME LI L VREWMOEIc L B8
HKDRRABVIIGE THNTIETH S, TIT, »EIFET%80-1ondiE
4 DEFHDEY D IL U TYBTROWHHA D 21U KR ¥Fig.5-1TH 3.

Released liquid(%)
I~

0 [ I T D D e e B

0 2 4 6 8 1012 14 16 18

Cross-sectional area(cm?g)
L

8010 5 3 2 I
Thickness of cut slices(mm)

Fig. 5-1. Changes in the amount of released liquid from casing-
stuffed kamaboko measured immediately after slicing into many
different thickness.

' Correlations between cross-sectional area (X cm’/g) of cut
slices and the amount of released liquid (Y g) were as follows:
A:  Y=0.265X+0.277 r=0.9998 (n=7)
B: Y=0.338X+0.270 r=0.9999 (n=7)
C; Y=0.437X+0.289 r=0.9999 (n=7)
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Fig. 5-2. Changes in the amount of released liquid from non-
vacuum~packed and vacuum-packed kamaboko during storage.
The full line: the change in the amount of released liquid
from nonvacuum-packed kamaboko. The dotted line: the change
in the amount of released liquid from vacuum-packed kamaboko.
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5.2.1. EBHH
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B BBHAL Tr -S> FEhEE 218,

DEECOSD I p-ADKDRNT WO, B3, 2.3.1.0MFER
I EDPEESOHOD | p-ADKDR ST £ o7z,
HPEECYBRADOHRADOMNE  F - VEIEED EImOEX DR
Yoicllz, EBIZCh 50y YR OFRifi% X—/N— 2 )V TLEHE & B
D, BROHAEIE % > THEAD L Ui,

a8, HEOBES 5L NEIECOYE DB k5L FOH AR
DOWEEBKE S DOV INVHEDOZBHHELPTODTH I8, #h
DOBHTHOHEIFEZ TRInBEDY 1T D DI EEER - D3Im/EDY Fr &
Li=bDTHB. '

5.2.2. EZRERRUER
KEREFIII D £ L TTable 5-1Rw Uiz, ARIALUBETvE:2R
BENXFODMFIE ST U, 90 CTIONMMBAMUIFIVTHEIHN, B
IME, HIVE TR XS I E Bt o R EPBRE L TN
DB I OBKIEIRH U G, WK IZ3.0%, Ip-Aid38.6% & EH
7.
rEECHSIVB, C, DRUE, F, GRNFASEZWTFHRE0°C,
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Table 5-1. °~ Relations between amounts of water released on
surface of cross—-cut slices of kamaboko and those of Ip-A
water in kamaboko

Grinding Heating Amounts of
Sample Tep., Time Tap, Time Released water IpA water

(°C)  (min)  (°C) (min) (*) (%)
A 3 5 0 40 3.0 :38.6
B 3 10 0 40 1.6 20.2
C 3 0 0 40 1.3 16.6
D 3 60 Q0 40 1.4 17.0
£ 15 10 Q0 40 1.3 16.2
F 15 0 0 40 1.7 20.3
G 15 60 0 40 2. 25.3
H 3 0 0 10 1.4 15.2
I 3 0 D0 25: 1.4 17.7
J 3 0 0 40 1.6 19.1
K 3 k() 120 5 0.9 10.6
L 3 30 120 10 1.0 13.7
M 3 0 120 25 2.1 22.0
N 3 30 120 40 4,2 3.8

The coefficient of correlation between released water and
Ip-A water is 0.8703 ( n=14 ).

02 TH B2, MAMDOTVEDSWREELBEAEX LD TH B,
I COBRTO SOV TIERKD & 1p-AZI02MW (> FWB) TSV
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Y FIWG) TiRRESIZHEMU TRAERETU-.

m&&:#ywaaNuwfanDﬁwéwﬁ%yv?mQMG&#?
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521000 (B> 7IWH) TlaAehoi-08, B0 (> 7wI) T
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120° CTIIAT B L5010 (¥ 7IVK) , 103 (#>7wL) T®LL
Do T B2 W (B> IvM) TRABICHMU, 40518 (37 IVN)
TRESITEMUTRAKEIEUSET U,

CHODERP SO EECOYWTT b b P EFEOWEICIFET DE
BEKDERINTERMEI K DMK A LRI, £ UT, Tk
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Series A
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Hardness (T.U.)

0 1 3 6 9 12 ]5 18
' Amoqnt of starch (%)

Fig. 5-3. Relations between amounts of wheat
starch and the hardness in kamaboko.
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EEBFNVBBE RO T, hEEOBSEMET DI, T
CETOEBIEMU TR LSNP EECOKRDERETF VT2 NX B0
DITHVHRVELTHILEND B,

Rig.5-MiX AT, BRIIRUCONEIECOFY AF 20 X—Xic k5T
BEEERUVEZBDTH D, BREBZELIN=FIADNEOHLEEI TR
=200 ELK230T, #IEBE (V) 2EFTRERELTHELTY
5.

- Series A -

5...
04-
3
1-—
2.5

7

nN
L

Height of peak ( H )

Starch (%) 0 9 12 15 18
Input volt (V) 4 1.5 1.5 1 1
Hardness (H/V) 0.88 1.§4 2.07 2.97 3.54 4.52 4.82

- Series B c

::5-.

N 4

(-]

& 3r

s

o 2+

S

%‘F\f\
Starch ( X ) 0 0
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Fig. 5-4. Patterns of the texturometer-curve of kamaboko added with
different amounts of wheat starch. .
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Fig. 5-5. Relations between amounts of wheat
starch and those of Ip~A water in kamaboko.
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Fig. 5-6. Water release from vacuum-packed kamaboko added
with different amounts of wheat starch.
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SUMMARY

In order to obtain fundamental informations to control the
problem on water-release during storage from some types of pack-
ed kamaboko. the author attempted to elucidate a sequence of
changes related to water-holding capacity (WHC) of Alaska pollack
surimi while processed to produce kamaboko and then stored under
pécked conditions. ‘

This study is divided into five parts.

First, actual changes which occur during storage in water re-
lease and gel-strength of some types of packed kamaboko produced
under different conditions.

Second, establishments of the method for the classification of
existing states of water in kamaboko in order to clarify the
feature of changes in WHC.

Third, influences of pH and NaCl concentration on WHC of surimi
and its heated gel, kamébokq-

Fourth, influences of temperature and period of time during
salt-grinding, setting incubation and heating process on WHC of
surimi and kamaboko- | )

Fifth, mechanisms of the water-release from packed kamaboko
and its control by the addition of starch into surimi.

The results obtained are as follows :

1. Changes wich occur during storage in water-release and gel-
strength of kamaboko produced under different conditions.
Vacuum-packed kamaboko released increasingly a large amount of

water during storage at 5°C, compared with casing-stuffed kamaboko.

Amounts of released water from kamaboko increased-with the addi-

tion of water into surimi. Although a kamaboko produced with

setting incubation at 5°C before heating had a high gel-strength,
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under vacuum-packed condition it released more amounts of water
than one without incubation.

The released water was diminished by re-heating at 90°C for 5
- 25 min after vacuum-packing, whereas in accordance with the
periods of re-heating the gel-strength of ka@aboko tended to
decrease. Expressible water amounts from both vacuum-packed kama-
boko and casing-stuffed kamaboko changed little during storage
and were maintained at the same level. The gel-strength of kama-
boko showed a tendency to increase during storage.

2. Estabiishments of the method for the classification of exist-
ing states of water 1in kamaboko.

The existence of three different states of water”in kamaboko
was suggested by the Henderson's water sorption isotherm analy-
sis. Mono-molecular water layer was estimated as about 7.1g per
100g dry basis of kamaboko by the B.E.T. equation. Three types
of water ( It, IIt, IIIt ) different in mobility were also recog-
nized by thermogravimetry.

When kamaboko specimens were pressed between filter papers at
a definite magnitude of pressure for a fixed time, three break
points were found on the curve, which represents the relation
between the amount of expressible water and the expressing time.
The result indicates that existing states of water in kamaboko
can be classified into four categories, types Ip-A, Ip-B, IIp
and IlIp. Type Ip water ( "bulk phase water" ), which is com—
posed of Ip-A ( "free water" ) plus Ip-B ( "entrapped water" )
was squeezed out rapidly, the type IIp water ( "tightly entrapp-
ed water" ) slowly, and type IIIp water ( "immobilized water" )
hardly or at all.

When kamaboko specimens were.vacuum—-packed between absorbing
papers, one break point was found on the curve, which represents
the relation between the amount of absorbable water and the

absorbing time. Water in kamaboko was classified into two states,
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the type la absorbed to the paper easily and Ila absorbed hardly.
Quantitative relations among waters classified by these methods
were as follows : It £ Ip + Ia, IIt § Ilp, IIIt = IlIp, IIt + IIIt
= IIp + Illp = Ila.

The relative amounts of Ip (It), IIp (IIt) and IIIp (IIIt) on

dry basis were measured for the three kinds of kamaboko differ-

-l

ent in water contents. The amounts of IIp plus IIIp (IIt plus I1It)

of all kamaboko tested were mostly the same. In contrast, the

“amount of Ip (It) dincreased markedly with an incréase in that of

~ the added water. Type Ip, which is composed of sub-types Ip-A and

Ip-B, was thus considered to largely contribute to WHC (or wateri- .

néss) and the texture of kamaboko.

3. Influences of pH and NaCl concentration on WHC of surimi and
kamaboko.

Water in surimi and its gel, kamaboko, was categorized into
types Ip-A, Ip-B, and IIp plus IlIp by the press method which
was established by the author. The maximal Ip-A, and the mini-
mal Ip-B and IIp+Illp in amounts were estimated in both non-
salt-ground and salt-ground surimi at a pH of about 5-; that-
is, WHC of surimi was minimal at this pH. The amount of Ip-A
in salt-ground surimi with pHs below 5 was larger than in the
non—sa]t-grbund one. With the increase of pHs above 5, WHC of
surimi markedly increased and the amount of Ip-A decreased
more in the salt-ground surimi than in the non-salt-ground
material. The amount of Ip-A in surimi at pH 7, near the ordi-
nary pH value of surimi for kamaboko remarkably decreased with
the addition of 1% NaCl, reached a minimum with 2 - 3% NaCl and
began to increase with more than 67 NaCl.

After heating surimi with pHs between 5 and 9 at 90°C, amounts
of Ip-A were also less in salt-ground surimi gel than in non-
salt-ground ones. Especially small amounts of Ip-A and large

amounts of Ip-B were determined in the salt-ground surimi gel
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with 2 = 3% NaCl at pH 7.0 ; that is, WHC of kamaboko was maxi-
mal at this pH and NaCl concentration.

The salt-ground surimi gel with a large amount of Ip-A and a
low gel-strength was significantly saltier than that with a
small amount of Ip-A and a high gel-strength.

4. Influences of processing temperatures and periods of time

on the WHC of surimi and kamaboko. i

Changes of WHC of surimi during grinding with water (25%) and
the subsequent incubation and heating were investigated by
classifying water in surimi into Ip (Ip-A plus Ip-B), IIp plus
IIlp different in mobilities. The WHC of surimi and its heated
gel, kamaboko, increased during salt-grinding at 3°C with the
passing of time up to 60 min and decreased gradually with the
time. During salt-grinding at 15°C the WHC increased within
short time, but. it decreased markedly with the passing of time
beyond 15 min. ‘ )

The WHC of kamaboko produced by heating salt-ground surimi
gradually at 90°C decreased wjth the heating time from 10 min to
40 min. Heating rapidly at high temperature (120°C) for short
time (5 - 10 min) increased the WHC of kamaboko higher than that
heated at 90°C, but heating at high temperature for long time
(25 - 40 min) remarkably decreased the WHC.

As above mentioned in 1, a kamaboko produced with setting
incubation released more amount of water than one without incu-
bation. Then further details on this phenomenon were investi-
gated. The gel-strength of kamaboko increased more or less by
the incubation before heating. During storage under a vacuum-
packed condition the water-release from kamaboko produced with
incubation was more remarkable than that without incubation.
Water amounts absorbable from the incubated surimi and its
kamaboko gel into a filter paper were more than those from the

non-incubated. Also by the press method more amounts of easily
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mobile water ( Ip-A ) were determined in the incubated surimi

and its kamaboko gel. Surface hydrophobicity of the surimi

measured for relative fluorescence intensity increased during

_incubating at 10°C and 30°C and the subsequent heating at 90°C.

This increase in the hydrophobicity during incubation is con-

sidered to have a close relation to an increase of easily mobile

water content in the incubated salt-ground surimi and its heated

gel, "suwari kamaboko'. v '

5. The water-release from packed kamaboko and its control by the
addition of wheat starch. |

Little amount of water released on the surface of casing-stuff-
ed kamaboko in contact with the casing film. However, some part
of "free water" existed already as released water on the cross-
cut surface of slices of kamaboko, whén it was cut. The amount
of released water increased in proportion to the cross-sectional
area of kamaboko-and was highly correlated to that of Ip-A in
kamaboko measured by the press method. The Ip-A was considered
to exist in kamaboko as free dfip and the source of water re-
lease. The released water on the cross—cut surface increased a
little during storage under the non-vacuum-packed condition,
whereas it remarkably increased during storage under the vacuum-
packed condition. The water-release from vacuum-packed kamaboko
is due to the capillary action, which is accelerated by the ex-
ternal pressure,

The Ip-A in kamaboko decreased with the increasing amount of
added wheat starch and the gel-strength of kamaboko increased
correspondingly. As a result, water release from vacuum-packed
kamaboko during storage for 10 and 30 days at 5°C was largely

decreased.
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