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Quality Contorol of Gel-forming Ability in the
Manufacturing of “Kamaboko”—IV,
Changes in gel-forming ability during the
grinding process

Akihiko Hasaimoro*, and Noboru KaToa**

Abstract

Changes in temperature, viscosity, solubility in KC1, ATPase activity, and gel-forming
ability for comminuted mixtures of fish muscle (surimi***) and 39, NaCl were measured
during the grinding process.

With prolonged procedure time, the gel-forming ability gradually increased, attained its
maximum and then decreased. This change corresponded to that of viscosity and solubility,
whereas ATPase activity changed little during grinding and only about 10%, was lost at the
end of the grinding process.

The comminution of surimi was also carried out using different types of grinders.
Changes of various properties for salted meat paste ground in all grinders were similar except
that the changes occurred at different times during the process.

When gel-forming ability attained its maxmum, the salted meat paste had a temperature
of 5-13°C and a solubility of >65%,

These results showed that in order to extract the myofibrillar protein well from surimi
during the grinding process by comminuting with salt, and, to insure excellent quality of
kamaboko****, strict temperature control and checks on various properties of salted meat
paste are needed during grinding.

ENE LT EELZORD,

* ok kK

A RF K EE S L F 5K (Laboratory of Biochemistry, Faculty of Fisheries, Hokkaido

University )

HRam 2 (Kibun Co. Ltd.)

surimi - raw fish paste obtained by washing and dehydrating the minced tissue and then grinding

it with the addition of sugar and polyphosphate.

kamaboko - Japanese style fish paste obtained by botling the comminuted mixtures of salt and

surimsi.
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Fow, KW, TOHYERY T IR0 S ATBRER L OBREEOEE 0B
THEHL, RETRLIERARF -2 - %8222 L LT,

X B X &

HE A7+ v &5 Theragra chalcogramma OEHTH HXBHHZEOL O AV, KFER
76%, pH 1L 7.2, ¥4, B E LT, YA€+ —A 4%, 4%, ) vERE 0.29% Mt
zZbhbhTuwic,

EESWEBIZLZEEY L vt h o s — 3 Hobart D/ 7 — P v 2 — (2kg
A) A, 5 THOLWERINEBHEIMO A F v L A5 (BkgH) AV, BE» »
2—i3, AF 7y vHEDH y 2 — BhkgH) YAV, AR X CHTAED 8EOHEL 12T
Hx A, —1C £ T=EI%, 3% REEZMZITHVEL,

HRRINRABEFIVPEORE LVWEBRFOMBILD, 50ghky 7Y v/ L, HIE48mm
Dy —v v ZiEED, 90°C T 20 SEIMEL b~ K2 2B, ki, FORKE 13mm DE I
o, SEEELR L e 2 — 2 —RMT-1300 ¥ AT, LRIKRLEX S, HEORERTT
Tt o 219, AT, BOCEME X BOMEY ¥ ) —HE (g), FOBOY5 v v —0
EAEREAM L (em) L, Fh, €V —BREXMAE2 (geom) XX ABEE L CEE L,

BEHOAEEORE HVERONHo—FEERIHL, BER6cm, B 2cm OHEERICE
D, BIRLIvFd e 2 =8 —HWT, fERORERX TR -1, Tibb, ZOER, A
H7o5vo+— (BEE3cm HX08cm) #ABORMBL Y 3mm #£A IR, 51X ETF LR
DBTE (g) OfE: LCEHEShS, AFERTE, ERVEBEZLOER 1 & LT, HXNET
x1L7,

PIOMENRIE SVWEPORK 10g #8EF L, 40ml © 40 mM Borate buffer (pH 7.0) %
Mz, 13H+sE2 1 XL, BT, 2BEXWEL, FHOo NaClZ 05M L 7B X o5
BNz T 60 KR, BIEkSE ET CREGTER¢L S, BL BGE ) 2\, 2-3°C THE » app (cp)
HEIE L,

BIA S OREH (M) MBROES X ATPase 5% H L UBRMEORE BB U
TR - T, B 5 g X b EERC M BE®K (0.1 M KCl, 40 mM Borate buffer pH 7.0) %1%
oo MED 2 v 7 EEIL Biuret (i CHAEEZL'®, WHbgFo M £ v 7 EELLTERL
7z, Ca-ATPase iEtE (EC 3, 6, 1, 3) X, 5mM CaCl,, 50 mM KCl, 25 mM Tris-maleate (pH 7.0),
1mM ATP, %7:, Mg-ATPase {E#:i%, 1mM MgCl,, 0.25 mM CaCl,, 50 mM KCl, 25 mM Tris-
maleate (pH 7.0), 1 mM ATP O JGEE FC, 26°C ek 4mElR) vRs hEaTEET 52 L
X O RIEL, A5 gHD4iEY (umol Pi/min«5 gof paste) & L-THE LI, BMREMEL, 6mg/
ml » Mf BEHK~% 2D 1 MKCI, 40 mM Borate buffer (pH 7.0) % i1 x., 60 2 fEIkE&#, 7000 rpm
T SRELTEL TAIE LT, THhbb, FBECBOh2 v A7 BEYRELIOES V17
BETEH > TBERYE (%) &L,

BREEE

EZ2ES WVEBTIERY LRSS VERENEL Figlicid, BELIFBIRTLS L
BEORENLLOXREAT, ThoTEEBI 2T ROBEIRLTH B, ThitX b &,
S v £ —FHOCABERT ERE 6 0LHUA) 05 biciiEs20C Bz, Thicis
T, PABKEISRC EAEL T, ILCBRERRT S (BB s WBRsh 2RI L
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Fig.1. Comminution of surimi with salt by using 3 different meat grinders. Frozen
surimi of Alaska pollack was thawed and ground until a temperature of —1°C was
attained, using a silent cutter, Stephan cutter, and a grinder; 3%, salt was then
added and comminuted for 0-60 min. During the procedure, 50 g of salted meat
paste were taken out, and their temperature, gel-forming ability, and solubility in
0.5 M KCl] were meatured (Refs. 13 and 14).

Wb, FABMEREIIKESCETF L, 4, ¥4V vt d o2 RGBSR, B
EE N v £ — OB &P AME B hich, FOTLE, 0-20 Hichlc - TEE I heRIcEL
Tole, =, "FEACEBECRFOBEISIEL o, FAREORAHEIL 40-70 5
BichkblovtBbhleh ot RIZ, HVWEHORBONELYRANS D, BEEDELYZ
RENOBBEI LKL ED S, ZORBRIVABREOTLE L SHIEL TS 2 &4l
Mote, ok, RICIIARI w2y, BHLEZFDOSDS Y 72 VA7 i FEABSKEIN® 11
Ay b O AT HRBHED & v 7 BEBREC L T\, T, ZORBRE, E L& (2-5
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Fig. 2. Effect of protein concentration of
myofibrils on viscosity. Meat paste
comminuted for 10 min by the silent
cutter (see Fig. 1) was homogenized for
1 min with 40 mM Borate buffer (pH
7.0). To the myofibrillar suspension
(0-40 mg/ml), 0.5 M NaCl was added.
After 60 min at 2°C, viscosity was
measured using a rotational viscometer
at 1 (/s) of share rate.

Table 1. Viscosity of salted meat paste.

kg ) * AT 288COETITR-bDT
HH, BLEEBOKAKEX ILTESELTHE
WMREEHBEOBELIER - T B LD EH
EEINEH, ABORERED 5-12°C Ak X O
BEMED 66% Db E L -ReEdvr A g
Eor=FKarnBohsd st BEL T3
LHcBbhis,

HUTRADPIMOKEERIE EEY TR
BEHEEL L BRI THHZ LT
TRARLIS, BN ERTcEs ks L
T, ABOKEORIEZ R L7, Fig 2124,
WD 2 v 7 RE LHBEOBRRIRLTS
B, TORRIIZE, HEOXBIMEL 2
Vo7 BE (10-35 mg/ml) O RICIHEFZE
BBELNDLZ E RN o, 2L, KB
FIAWIHESH TIX 10mg/ml I Pk X O
3B5mg/ml Lk b4 v 7 BEROWTIRIE
AR LR hototc®d, DBOER T,
20-25 mg/ml DEFE CTHERE X177 - 1,

Wiz, HWERIEB LR ICEMORE AR
FEL, FOEEY, Fig.3 (M) @R L. W
BB, FiglicmLlicy 1 vy b oy
& —C, 04 (JEER0ED), 3 (BB 1),
T4 (EEoaED, LU, 224 (EREBHE
H) SWiELAE DRV, 27, £ CoH,
RBHZDNT, BT DREE (sapp) D XTHE &
T HEE (D) oXEKE & ORI EEHBER
MNRED LRI, =a— b VIEK (n) BX
C=a—b VERE () xEWH L Tablel 2

Newton’s index number (n) and coefficient (y) were calculated from the

following equation :
log =log y+(n—1)-log D

where 7 was apparent viscosity and D was share rate; values which were

obtained from plots in Fig. 3.

Time of grinding Newton’s index number Newton’s coefficient
(min) (n) (ge)
0 0.578 23200
3 0.328 37000
7 0.326 53000
18 0.317 31000
24 0.509 2700
75% sucrose 1.000 2800
5% starch 0.387 2200
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Fig. 3. Measurement of viscosity for salted meat paste during grinding. The comminuted
meat paste at O min (0), 3 min (o), 7 min (A) and 24 min (W) by silent cutter
were used in this study. Viscosity was measured by the same method as shown in
Fig. 2 except that protein concentration was 20 mg/ml and share rate was 0.1-1.0

(/8)-

B L#19, ZoRICL 5L, BUWETRI, nOfFEd 0.32-057 & HEH—FETH 2D, ud
fEXR 2 cEmL, EE R TRACEL T, —F, EE RIS &, 4 DEXEH
AR T UERMATO1/10 s T L E ot ok, WEE LT Ry alERIUT v 7 v
o= a2 — b+ vIEEUL, FhFR, 100 B L0387 C, BiEid=a— v, BEIFE=2 -1t
VHERRL T, ABOBERIHALACEBREORELYRT I &b o i, —RIZIE, n A
LX0/ S b ol EYEOBREMERTEL, THEE0 LR, 3o ED ERETK
LI EPHLRTVDY, LT, AUAMRABONEY ATP #FTCHIEL, #£R% Fig.3
(FR) R LI, TOBE R TG RHA A EBRE TR L T Ieh, gapp OEE ATP 202 700
BELIOVLVEBCAKESETLTERY, LOoBVEAIER Y PHORMTcRIAKE1 -,
UEokR & Fig 1 TH LW CBEREDERY LB TELL L, DVWEBIERTE, TH&F
hh Ay BORARBERL, LTRACELLE, ThAb3A 102 T THE®

— 161 —



d KX K E & $#® 37(2), 1986

Table 2. Changes in properties of comminuted pastes during grinding by silent cutter.

Gel- Ca-ATPase = Mg-ATPase

grlilrrllgigg T;‘J:Egr' folx)‘grll_iglg CO}IJIZZ;V& Vi?cos)ity Solél(;i)lity ( a.cti{l/ity ( acti;r/ity_

(min) ) ability %> cp % mol/min, pmol/min,
(g +cm) bg paste) 5g paste)

—1 80 100 22000 37 111 408

3 -2 550 115 30000 54 120 432

7 6 660 155 52000 87 126 480

18 16 500 140 35000 63 117 430

24 21 340 121 2600 40 104 350

BRUER-TWLbDEHEINL, Fig 1 ¢, BEX 10CHUTEFE b WEETIEFRD
HEOMENR LR LI &b, 20T 42y BORBHIZL 2N E VLD &
Zzbhi,

BE vMLvv by 2 —FRCCEEERY 2TV, FORORMoOTTEEREOE(L
HBAELIERY Table2 i g t D7, Z 2 TRUBICFRLAHELN T, ABMOMAEER IO
ATPase £TEHIC OV THBE LI, ZORBRICL B &, BUL /I ABENE LRI L X OAKIOR
2 5-127°C&mL, &%, BE BSIOBBEIRLELK-TkD, ATPase OAETE -
KB > T EFED B, REOEHIEE L LT3, BENCR, RED B\
EUVEENLHET, LOVBEYEDBARIKBEAENBRV-EBbhk, SEFHALLE
ERERE L A2 BB 40mg/ml D& v A s BETUMIETE R -2, L b
L OFFEATIEREICNECEAAEEIE L bR,

DEDHERLD, —BOBhI-MEDOI =K 22845103, FELVEBET L IEEYD
Refdl & Ao MBEB YRS CT 5 & EHMET, ) TR BRSO X OB RE
BRELENRT 0T, hoOMENTREE LOEHLIGEE LCHATE 5 THEM TS
Ihic,

Bb b, WXOHEMEE -, KFEFOFHE—TELcH L OF S EHKL T,

X 73
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