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Quality Control of Gel-forming Ability in Manufacturing
: “Kamaboko”-2
A quality of salted meat paste and
its deterioration during preservation

Akihiko Hasurmoro*, Shin-ichiro NisaiMoro*, and Noboru Kator**

Abstract

It is well known from experience that a deterioration of the gel-forming ability in

manufacturing kamaboko*** was caused by using such salted meat pastes**** that had been

grou

nd to higher temperatures, or that had been preserved for long time in a refrigerator.
In this respect, the present paper showed a comparison of the gel-forming ability among

salted meat pastes ground to various temperatures and the effect of preservation time and
temperature on their gel-forming ability. When kamaboko was prepared from the salted
meat paste with a temperature above 15°C, its jelly strength was considerably decreased. In
the preserving test, the gel-forming ability decreased owing to the duration of time stored,

even

when kept at 5C. The gel-forming ability of the salted meat paste was also more

susceptible to generate a loss of quality by a rise in temperature, compared to that of
surimi*****,

In parallel with the deterioration of gel-forming ability of salted meat paste, the

denaturation of myofibrillar Ca-ATPase activity in the meat paste continued, and the myosin
heavy chain contents in myofibrils decreased.

shap
that
affec

These results showed that, in the process of manufacturing kamaboko from grinding to
ing and forming, the salted meat paste needed to chill well and to be handled rapidly so
the gel-forming ability and the biochemical properties of myofibrils might not be
ted by increasing temperature during treatment.

BRI, R ERPEET IR, —FED X VIREORR X EET 50k, B+ D
FORBLRCEECTHAIZ E2RL, Tk, TOBEHSERICEL T TOREDICR VT
I, BRESE (RE LR RHBLATEREMET 52 L alis L,

AR, hHBEGOMETEICKTS, ERY L-ABOR Y LY REOKE, AMLRY
THEROFREER L CRHOMEBC O LTH LSRN Ui, T, 18 & RESY, b

* LBERFKEFBED L EE
(Laboratory of Biochemistry, Faculty of Fisheries, Hokkaido University)
** MeRat #oor (Keibun Co. Ltd.)
***  kamaboko-Japanese style fish meat paste obtained by boiling the salted meat paste.
*+**  gsalted meat paste-fish meat sol obtained by grinding the surimi with 3%, NaCl.
*#*++  surimi-raw fish meat paste obtained by washing and dehydrating the minced tissue and grinding
after the addition of sugar and polyphosphate.
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FhTOC2HREBHEOENMEOREAYREHED 1 2OREBEIZE D Ah, YAHEECELED
BE E I B\ TS BT - 72,

X B 5 &

FHE <o b v &5 Theragra chalcogramma D®HET D FIESAFED L D R4S, FDKG
B3 76%, pH L 7.2 C, HIMWELT, YA E L —A 4%, BBE4Y%, U vEEE 029 233 Cizin
AbhT Wi, vr7FBLUT4 SETORBRTIHE, EHDHTHEDRVFELE(KEY 8-
12%)0 5, —BHECH > THE L R AV, ZokGE, pH, XU, HGings
B, A7 v EA5oEELRICICHAELRL,

RBYLEYBEORLZAMOBE AE TV F% Hobart HB/ B 7 — Fh v 2 — kg A) %
T, BEMNST,2T, /it 30C OET3Y% RIEL L DIEbVEL, 8~20 7 HIcHN &
THREREOWBY B, TORMIL, 8C BB L, 30 5HIr — > v 7 (4R 48 mm)
LT, 90°C T20 5MAL, »=Ra X ARFAMLI, ThbDr Vi, REEBEHR L+
m 4 —z —RMT-1300 % I\ C1T\y, IX2mmEOHNE L2224+ ER TS5 v o+~ (AE 16°)
¥, YADOXRELY llmm ¥ THEAZR, ZOREBOIAHEOE/LOEL Y EH LY, —
ik, ) —58E (g), Tihbb, RIS NVOEKBEE HFOREY, YA HHoIEL LT
Hu e,

PHORESR THH%20C 0BT, LRI di, T~10 5 5WEL, #Bo EVBE
2 6~11C DRMIZ TS Ui, kic, 57, 10°, 15", 7043 20C BRI, F0OR% 0, 2, 6, 12,
BXU 24 FREFRL, S9R—E/ RS SEEEK-SM-GI0R) tHE -2 &L, b
By =9 A88% (3.8cme X 1.5 em) i2E5%, 35°C € 60 fE#12 90°C T 20 »[EImMEL, »
=KX AR LY,

PO¥AA S DEFEEK (M) BFiENTAR L CaATPase £EMHNER 47, BB Ui HEr
- T, BMIsg X v EEAYC Mf BE¥ (0.1 M KCl, 40 mM Borate buffer pH 7.0) %87, Mf
DEvAZEEW, Bluret I CHEBEELY, AMIbgdhoO M &5 v A7 BB L L TERb LM
CaATPase iG¥: (EC 3,6, 1, 3)i%, 5 mM CaCl,, 50 mM KCl, 25 mM Tris-maleate (pH 7.0), ¥ X ¥
ImMATP ORIGEE T T, 25C BT H4AMER ) vEBPYHEAEET I LI VAIEL, B
15 gD £iEH (ymol Pi/min « 5 g of paste) & L TFKb L12¥,

REDORYOGREM Y > /X BY 71w MAK AWK 04g 2 RBFFL, 19 SDS,8M IR
#, 1%2-2Ah 7 b=x/—n, 10mM Y v buffer (pH 7.2) DB 15 ml i B L1, Weber
and Osborn @ JFEICHE - T, 0.19% SDS, 5% £V 727 Y A7 3 F¥ARWTBREKBET -
72o 7 2id Coomassie brilliant blue-R THE® T o1, RIZ, ¥ T=2=y t OREHREILZH
NBfwd, FOr A% EE Dual-wavelength TLC Scanner CS-910 iz 213 7c, KBTI, <+
VEBIHYTAY -7 OEEE T 7 F VIS T A — 7 0EEO T ERL, TokoFE
b MO RERIE CHE L1,
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BY L )BENRLY ZAMOSVEMRE —BRie, BVWRECEY LA-i/glitclk, zor
ATBRENE TR EELZLRTWA, 2T, BRA2EECECERY T\, By LY RE
MB5~25C DEMIZARL, 0¥ AUKEERY TR, Table | KR L7, HFE b RKREIL 8~20 419
T, -y ZPEDIIER ) NET UTIERIC 30 8L, 5 SRCKRT &8, Z0k
Birksé, B EVBENS~15C ECOHATHIE, s=Karfror) —lE, Mi, B
IO, FAREIRIEBNEGECERICRES, 20T Lo B8, FAbRVTRE RBUCE
Tl T, TORPICIITRILWA, 30C 1> BEE, BUWEPRCTTILH Y 21 EE -
TR, WOy —> v 7 DRI L s otce ZOBRENGE2SE, ABOREY
EoEBEEO LR, A7 by X£S5S0O%EE, 20C NBEARETHL L IELLNSD, LxLAMR
b, CORBINHO7—FHh v 2 —HCLIEEEDOFEICOWTIT-ERTHD, KB
DIFAVY b Iy A —HACEEEOHEER, TOEXBY LA ETCCETHIREIR ed, £
DFER T Table l DERE R - T B EPYUREZDND, T T, KL, 5~8C F/H
@z a3 LT, BhaBECEEL, Y AHREDSLOES R BRI,

PN AERLDIBETRETIHOSVERENERELL 27 v £ 70BB% 5~20C i
DERT2UhEhI > TREL, LHICL>THEERL S AILOBEBEYR DI, BHWE
LThbyr—v v /7 gdbr~Farfllli, F0o€) —MECRAITEREREEY Fig. L IR LH,
¥, TORICEC 2 AKF O IR EHE (M) Ca-ATPase £3EH OB >V THHAIELRL
oo FORBIZIBE, WHOL X LTUREE, X O'Mf Ca-ATPase 13, REBENEATS
LS EL T, Bl 2, 20C Lizo AR 2h IR, ThOOEHR D L0309
FCIREBL T, T, 15C OB, FOEAEIL20C DFEERS P b D0,
Zh Bz 10~85% ¥ ThinhbhTute, ZOfKEE, Tablel TRLU, ¥ AHMBRENEILTS
R REE(20C)E BSHEL TR, YA {bodhibs MEf 2 v 22 BOBEROBIELMB ILS D
DTHHH, 15C THLEHMOMELILIBTI OV ERBRE SRS D, B0 MER 10T
UTrRoz édFE L v dcBbhb, i, 5C DL ERTH, RENIACERS LA
oy A BHEEILS EDF50% Lo TLE 5w, BRIEOABITLALHhCKROAEE
TZENEELL,

bR, ZofR##s v 7 BOoBEREE S L2BERAr + v 70T Y HOH

Table 1. Gel-forming ability of the salted meat paste ground to various temperatures.
Frozen surimi of Alaska pollack(special A grade) was crushed into pieces and
chopped with 3% NaCl for 8-20 min at room temperatures of 8, 20°, and
30C, using a Hobart silent cutter. The salted meat pastes having various
temperatures in the range of 5-25°C, thus obtained, were stuffed into casings
after 30min, and cooked at 90°C for 20min. The evaluation of the gel texture
was performed by authors’ method(Ref. 2).

Temperature of Jelly strength Depth of Gel strength
meat paste ('C) (& depression (cm) (g+cm
5 900 0.94 423
10 930 0.95 442
15 1080 1.02 551
20 760 0.51 194
25 450 0.39 88
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Relative value of jelly strength and Ca-ATPase total activity
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0 5 110 1 15 '

BAL:

24 h
50--[% %
O 107 1571 20

Preservation temperature (°C)

Fig. 2. Effect of preservation time and tem-

perature on the quality of the salted
meat paste of white croaker and
tilapia.

The experimental method and condi-
tion were same as in Fig. 1 except that
the salted meat paste was used from
white croaker and tilapia and preser-
vation time was fixed for 24 h.
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Fig. 1.

Relative value of jelly strength (=)

h=F2ORELFDOMKRETE 2. A

Effect of preservation time and tem-

perature on the quality of the salted
meat paste of Alaska pollack.
The salted meat paste (5-8°C) was
obtained by grinding the surimi with
3%, NaCl for about 10 min and preser-
ved at 5, 10, 15, 20 and 25°C for 2, 6,
12, and 24 h. After the presevation,
the meat pastes were comminuted to
make them homogeneous, stuffed into
casings, and cooked at 35°C for 60 min,
followed by 90°C for 20 min. The
jelly strength of kamaboko was asses-
'sed using a rheolometer (Ref. 1 and 2).
The myofibrils was quantitatively
prepared from 5g of the meat paste
just before cooking and the
myofibrillar Ca-ATPase total activity
was estimated (Ref. 1 and 3). In this
figure, jelly strength of meat paste and
myofibrillar Ca-ATPase total activity
were expressed as the relative values ;
the estimated values for 1009, were
1820450 g and 112+-8 gmol Pi/min »
5 g of paste, respectively.

white croaker 4 h
100+
50+
P
>
S
s s T 5 T 20
2 < tilapia 24 h
87 100t
<
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OF% T30 Ti5 T 20

Preservation temperature (°C)
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Fig. 3. Effect of amounts of NaCl added on
the quality of the salted meat paste of
Alaska pollack during preservation.
2000 e e The surimi was ground with 2, 3, 4,
g:g\ ° T and 5%, NaCl for 7-15 min and preser-
1000 \ ~——— ved at 15°C. At appropriate inter-
”\ vals, the meat paste was comminuted
again and used for the preparation of
kamaboko and the evaluation of jelly
strength. Compared to the change of
gel-forming ability for this salted meat
L 1 1 1 1 | paste, that for surimi (no salt added)
0 1 2 3 4 5 was quoted from previous paper (Ref.
2). Amounts of NaCl added to the
surimi were as follows ;
(@) 2%, (O) 3%, (D) 4% (L&) 5%,
and (---) 0%.

Jelly strength (g)
1.4
>/u ce

Preservation time (h)

HMThBrLoCBEbhicn T WED-Hiz, AUERYBHEDO > v 7+ L OBREED
T4 I TORBITIT -7 (Fig.2), ZDHERICL B E, v e 7 FORBITIE, 20C T24h FEE
®iz, FOrAREER L O Ca-ATPase Xz h T h, &0 50% kL 00859 ETIETL, —
H, T4 7T TEERER, b EOME0%)HEFL W, WThoBabEoHoE
B, A7 b EFTOBERENT, ZENPEDoTe, LIcH T, ME 2 v 7y BEOBEE
HoRVABORMITIE, BEXETIRIZILICIST, LW ESBETBZLATETHS

X HrBbhi,

K DEREOPMERETIROTSIVEHRENEL REFCEIAAY Py A SHAMOY
ATGEEEDIK TR, ATl BEPCHET5 T HO X AV UREDKTOBE &£ KT 5
L, AL LOBE0SL, BESERVCTIZFOEEI D IBELLLZOEFIKEL,
23, 10C T24h FHLBIE, T0 507 ATEEER 70%, %7, MfCa-ATPase £7E# (L
90% HRFEL T35, ARIOBE T, Thth, 209% X 050% LAVREEL Culeh o,
ZIT, TORIKODVWTI VBT LD, BREOHRMER, 0, 2, 3, 4, BXU5Y, OWH%
FEL, HEMHLLE G 15C KRB L CEFDO X AR TR B L, EE %L Fig. 3 1wRL
oo COHRIIBE, YARRECKTEEREORMENE K2R TkEL LD, F
2%, 2% & 5% OEEXHAND LEZBOREIH2REEL, ¥, BEOTHHOBETHND
E, 5% BN 20 L ERHR I LB R LT, ok, BT Mf Ca-ATPase £{E#: 0
FALTBEE R TT » TS, B L 0 4o v B chplRBEsy T 5 &, Mf 2 v
RIBIEUYZIHL LB LRARBLLALMLEETDH B, Lichio T, AHD Mf 2 v <2
BOEESBERMNCL VINEIRT, FOXATMRECEEYRITT I ENEEIRDS,

BREL-AMOSVEBEEICRIZTESWENKE <7 v 2 50RH%Y 16C KihEL, ¥
) —EOTN LY OETERD, 12, FOBD KA RS AFKEBEL THLMEBL TIE-
feh~danE) —HMEOE(LORIGEEY 0~8h T » TRHL, ERE% Fig 4 wR L1,
BELT, RER(BR), LEDIMAL s~ Ka0¥ ) —HEOHKELAIE L AR
WCRLTc, TORBIZLBE, BOHMCAY b9 &7 DRI, REFICA ) BETL, ShRE
THEEY —HEERL EDOBMONLE LT, ORIy AR TCEMBTSE, Bbh
oA =R 2122000 g L LOEHEDOH 2 5 L EHE L 1oy, MRARMCELVELALBREE,
heHRaDEY) —BWEITHH00g &, 1/4 DT> TLE o7, TOfEIX, RERDOBEBDO Y 1
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20001~
5
£ 1000
2 -
] L
E N
: 300 Fig. 4. Effect of the re-comminution for
z preserved salted meat paste on the
= 200 gel-forming ability.
Salted meat paste (39, NaCl) of Alas-
100— 0 2 4 6 8 ka pollack was preserved at 15°C. At
an interval of 2 h, a portion of it was
Preservation time ( h) taken out and cooked soon or cooked
after comminuting it again. The jelly
setti " strength of kamaboko, thus obtained,
_— 'ng ony was assessed using & rheolometer (Ref.
cooking (90°C, 20min) after setting 1 and 2). As a comparison, the evalu-
1 re-comminuting and cooking(90°C, ation of jel.ly strength fo.r the raw meat
20min) after setting paste during preservation was also
made. )
{2203 re-comminuting and cooking (35°C,

1h+90°C,20min) after setting

LD 40% 1 ABM T 5 25, B L EMEHE L VWET S L VAW BRECESEL RIETZ &n
Bobhic, ik, ShiFE LA ZES CIEENET 2K, 35°C €60 504N 21T Th
Bh~RarplEd s, FOXABREEILE Y 2fTlbli VLI DL ERA L (SR), 2oz &,
8h#Td, Mf & v s BHIC3REREOTS N ELILIBRFLTVAILEEZTRETALOT
BB,

BEPICEIT2AMPD I AL U EHEOBNEL ALY TR, ZoOMf 2V .2
B 14y vESENEAD TS L, LAMLATVWHEEETH B2, Fig 4 iR LIcREF
DB OWT, F0—E%E SDS-RERTICHHLL, M 2 v 7 Hoy T=2=» MR LS
<, Figh &Lt, £t:, RABC, ZORBIyAERT Vo b A — 8 —THRIFLIERIER L,
Thick b l, AEoREENEIricohT, ME & v 22 B0 3 4 B (HC/A 1) 2L
L, Fhictt-T, “AHEBALEVCES TERSVER TS EXARE, T, RE 8D
BIHWE LAY Y S A%, S5HIT3BTC T 60 FRALLELBEE, KOORERL, KokD
O2EBEOBRICKE T I AL VEHEOBAVEEIR:, HLEOER®S, AFr by X 50QH
B, 15C TREFIC, 27V DBED I AV VEMOESHETLTVAR, BLWEXTS &,
COBEBERIGITES THRShABEEE(Fy F 7 —2) BEES LAY, £ LTABD
FAMBENBIL LIS D EBbhd, 7, 20k 5kEBTIE, MDORE (L) B, *
72, REIGED I+ Y AESTWHEDT, Zhd, BEROLDITETE (4 vEEOEGICH
Db, FAMREYR LSO LHEREIRS,

REPIZEL-AHESWEL THRELALHTRINYANEER Fig 4 1</RL7:, 8h &
L-BoBRHME2ELWEL AR LY =R 2P EEY, Fig. 6 (B) KR, 1, KP(D)
i, FORBOMBICETID, RO BT bDTHS, ¥, WEELT, RETHZ LK,
Pl LI L DB L TEofch =R a(A), BI OB RTOMBAL TEsfch =82 (C)D
R OEEGS R L, CORKRICLIZE, BRELEVEENOE>Tch v~ 2 ORET2DH
PIRETH DI (AC), BELCE BOVLELTIALIEs A2, wTFhdled SAD
BHMEUEmMI DI 2L > T Wi (B,D), %L, #=EaufE5BI, #H5fT-
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A HC
0.3r 0 h«e A ~ HC S}
0.2
1.86/1
B (HC/A)

m_\J& AJA 157 /1
Q
b 0
O
g 0.3[- "
é’ 02l
- ;A 1.06 /1
0
0.3r

0.2F- ! :
y _J]L 0.87 /1
0

Fig. 5. SDS-polyacrylamide gel electrophoretograms of the salted meat paste during
preservation and its densitograms.
A portion of the preserved salted meat paste of Alaska pollack, obtained in the
experiment shown in Fig. 4, was dissolved in 19, SDS, 8M urea, 19, 2-mercapto-
ethanol, and 10 mM phosphate buffer (pH 7.2). 15-20 yg protein was applied to
SDS-polyacrylamide gel (5%,) according to the method of Weber and Osborne (Ref.
10). Preservation time of salted meat paste at 15°C is entered on this figure. 8 h*
is the sample that the preserved meat paste at 15°C for 8 h was comminuted and then
preserved at 35°C for 1 h. Abbreviations used are ; HC =myosin heavy chain, A=
actin, SDS =sodium dodecyl sulfate. Numerals below polyacrylamide gels in figure
express the ratio of area under the peak of densitogram, corresponding to HC and A
(HC/A).

1 D), WL SAZDORER LD OLNIXEBL BT LERRLI,
UEOEBRERL?G, BREY VKT LB, ROIBEORIAETT2ECoMIE, £0
WHIOR Y EhREVEr -0, RERESSVWHEECE, &2 EhrERETH - Thi
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Fig. 6. Micrographs of tissue slice of kamaboko prepared from the re-comminuted salted
meat paste after preservation.
Kamaboko samples obtained in the experiment shown in Fig. 4 were used in this
study. Bar=0.1 mm
(A) fresh meat paste was cooked at 90°C for 20 min.
(B) preserved meat paste at 15°C for 8 h was comminuted again and cooked same

as A

(C) fresh meat paste was cooked at 35°C for 1h, followed by 90°C for 20 min

(D) preserved meat paste at 15°C for 8 h was comminuted again and cooked same
as C

BOXLEFF L ERELNC 5T, BVt b E, ANIGMIEhE0ESEr»S 320
Mf 2 v Ry BOEWIET LN, ThERRC, £OOETLEE D, F0O L5 REBPHRAE
FRCBLTHLWETSE, MALTELRD D =K a2 2 i Lird b X a &y, HiE
BNZIE D AL AIcic-TLED Z ENTRIZ LB,

T, REL (o) WD Mf % v 002 B, BUEW 2%, Mf © Ca-ATPase fE#E 2%
BRVED 37 DB L, i, SDS X A BERKBROBETREND § 4~ vEBEOE REET
Hotco LichioT, 2Dz Enb, ERIALRAMWNET T % o TEPICK T, B
o Mf 2 v R 2 BOERBAEFERINEOE Y TEARIB I 2D L HCERL, koS h T
BT, Bz, (A VvEBOBEBARIGY NRESICTbha L5 T3 &R ETHE, +
DizDdIE, KOS, RE, BSIOEECHELL S TOTEMCST, AHhoRE L0
PR O EH A BERNICIT 5 2 05, —E0BhcREOR ) MR ST ETEEEELR A,

Bhbhic, WX OB, AEHOFHE1E 0o LTE ML ET,
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