Mem. Fac. Fish. Kagoshima Univ.,
Vol. 40, pp. 98~101 (1991)

KERONMEREY X — POV IVKERB XU
FOVIREE & 1 ZIEAGRE & D BIfR

HARKE, fxiE—, KELH

Relationship of Viscosity and Gel-Strength
of Salted Homogenates of Rinsed Fish-Muscles

to its Kamaboko Forming Capacity*'

Hidemasa Miki*? Jun-ichi Nishimoto*? and Fuyuo Ohta*?

Keywords : Fish muscle, homogenate, viscosity, gel strength

Abstract

In order to simplify the measurement of Kamaboko forming capacity of fish
muscle, the relationship of jelly strength (JS) of Kamaboko gel (KG) to viscosity
of homogenate sol (HS) and to JS of heat induced homogenate-gel (HG) prepared
from rinsed fish-muscle with the use of a blender was investigated.

The results may be summarized as follows: (1) Coefficients of correlation (r)
between viscosities of HS and JS values of KG were very high (r =0.86 ~0.99). Dif-
ferent regression equations were obtained for various fish species. (2) The coefficient
of correlation between JS values of HG and KG was very high (r =0.97) as a
natural result. However, a single regression line was obtained through all fish
species of samples. (3) Deviations in the viscosity values of HS and JS of HG were
lower than that of KG. Accordingly, such properties of HS and HG will be useful to
simplify the determination of Kamaboko forming capacity of rinsed fish-muscles.

AAOHEIECTEREEATRZEE, pEREEFLRENVCETIMES VEFBIL, £
D) —BEH» SEEFMMT 2 HES—BRTHEL Lrl, TOHETERARAR L
BoOBORAWAEL, BIEGEET, WEMBESDSL, 22T, FESBEAIMLETLV
vy—a2HVT, LPEOKFRASOIEREY X — FEZOMBFr VERAB L, 2L T,

IERRXO—EBIE, PISAEE BAKEFLREFAL (HR) CTOBEREXRL,

IR ERKEFZHAREEFHEE (Laboratory of Food Preservation Science, Faculty of
Fisheries, Kagoshima University, 50-20 Shimoarata 4, Kagoshima, 890 Japan)

3ERERFZEHIE (Professor Emeritus of Kagoshima University, 18-15 Nishisakamoto,
Kagoshima, 892 Japan)



94 BRERFKEFIICE 5405 (1991)

BELTAMLLOFEISVOL) —BEEMEFEY X — FOMEBLOMEGE Y % —
FELVDEY —HBEERZRIEL, IhoFEYR— bEREOMMED SH FIE KRR RS
L7

£ B A5 &

X

BETEMTHEEShI &Y b ¥ (Cypselurus opisthopus) DERBLIUTY FEY #
(Cypselurus poecilopterus) DEER, BREDPRTH LI OBA L <4 Y (Scomber
Japonicus) &/¥¥ a9 A Y * (Istiopporus platypterus) DEff, X SICEARKEBMET
HEINIc3 v+ ) ¥ 2 (Prionace glauca) &, & SicmiErEODE (KEZE 200-400m)
THEI NI+ v 2 (Musterus manazo), V<Y v /7 ¥ * (Squalus brevirostris),
BLUF XA ¥ 2 (Cephaloscyllium umbratile) ZDEEBIFREEAERBALE L 12,
stk E LTy b v 55 (Theragra chalcogrammus) OERET O & (SAH) ok
RV,

Fish muscle

- Minced (4mm ¢ chopper plate)
- Rinsed (6 times- water) twice)
- Pressed out water

- Minced (4mm ¢ chopper plate)

Rinsed muscle (stored at 0°C)

Water : 93% : 89% : 83%
(NaC1 & 3%) (The same (The same
(pH : 6.8) as left) as left)
-Homogen1ized -~ " -Grinding
(5,000 rpm,30secx2,}( ", 30sec x 3, (20 min., at 5°C)
at 5°C) W)
"Homogenate sol" Homogenate Meat paste
(HS ) [ Packed LPacked
(27¢ x 20mm) (384 x 30mm)

tHeated for 30 min}The same as left
at 90°C

FCooled in ice - "

[Held for 12 hrs |- "

at 5°C
"Homogenate gel"  "Kamaboko gel"
( HG ) ( K6 )

Fig.1 Preparation of homogenate sol, homogenate gel and Kamaboko gel.
* Ajusted at pH6.8 and 0.05 ionic strength.
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HFEERIIN I COBBED TREETL, BREEHRIC=KICEL, & XK NARZE
B/ E@AD» 5, Fig. 1LiRT LI KB LOK, cEYX— bYWV (HS), €Y% —
Mrov (HG) 8L U R TH WV (KG) 2B, RAOKIE LI, FE S XOE
IKPDHEICHE L T, BETOFRKBLICE DRI X, Fig. 10 B &Rz OH
BT - 12,

HS : 7K PIHI40 g i< NaCl &4 # v k%A, pH #BIC 2N NaHCO; 2%, &K
#1127k 4393%, NaCl 3 %, pH6.8 icFf%%, Fig. 2ICRTANBIET L v ¥ —THEV S
AXLUTHSEHKAZHRI L1, BNEREY F 4 T BEE, FIAEMES oD ICHEEM &
vy (34 v v B) BEEHLTAROEESEBOQL VY, HIEDETELENS -
foo Efo, RIGEIICEERF LK E ORI OBERSS & v 7 BEROBERICIE 5729, &
Y F 4 X3 5000rpm (EEEF) X 30RPRI% 2 Bl 0 & LIRINCIT - 120

7L

124
AN

Fig.2 The blender used to improve the prevention of bubbles (cross section,
units in mm).
A: Movable rubber cap, B: Port stopper, C: Port for taking out air,
D: Acrylic cup, E: Blades (4nives). F: Shaft driven with a motor.
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HG : /KIFEAA#40 g 28D, EROHS &V 5% EKDZEDLBL LTI LY ¥ —T
FIRRICAB L 7o MG HS (KD =47 28 (RE2Tme X £ E20mXE S 2m) 255D,
Z O] % € o~ Y TEREME L S L L THGERE Ut MEGEIR, Ricd~3
KG 2K OB LEREICIT>1co £72, FEVF A XIZHS DA & 0WEE T E
T o 1o 158, MNEGTHS @ pH %13, IN NaOH 2\ 720

KG : KEEFAIZ#) 150 g $R0, MO J " ICHE U T Fig. 1ISRT & 50 KG 2HBL
120 PO (meat paste) B X5 v L ZAE (NX38md XFEX30mX/E X 2m) IZFED, %
Ol £ oy TEEK, 90°C 05MEGBRTTME L S VL L T, B vidkKkegT
AL, WS CoOmBEIC 1 2FMKEBHRD D% KGEM L L,

HERE
HS OFEERIFE 13, Brookfield BU[EEckEREERT (REGETZR KK, BLE) %2#HL, o—% —
BBLT7% 7% %M\, BEEER, EEMATSEICICERERADL .

U —RE (JS) AE

HG 8L U KG o valko JSHIEZFBRE ) — BERBRE (bREWKK) 2#H
L7:o KGORIEIZIR, HRE8mo DTS5 Y+ —HL, HE (v) 12300mf/min DKET
AEAEHEL TITo7c0 /2, FE7570F 5 sEEL#EE (s) %10cn/min & L1, JS
[geem] = (%) X (g/s) X IXh & LTEH LK, [ [en], h [em] &, ZhEh+ET S
ARG I N PERROBW R E TORROES (cn) &ERD SBEWAE TOEH E
FEMA) THD, AERER, AROFLEEAS~TCDEEITIT- 7,

pH RIE
KRN 2 g ICHEFKIONEMATHEYF A4 XL, ZOHS%pH x — % — (HIL—
Y, M—5%) THIEL .

BRLEER

0 CHEFROEHLOMMURIL

KBS vy Bid 1 CTEREEIC RFHEFICE LEbhTWVEY ) 22T, —&
DKBRHETS, K LEICS vy BHRICEWHIRT 3728, FH/KEL LKERZE
0 CIiz AT ER R RE L 7288, /KIEAOBEEE T IcH > THS, HG 8L U KG & HMIH
L1, BB, =+ DA Fig. L IR LASEARORTRASENSS WY, HS 391
%, HG 1386%, KG i381% DKMz ZhFAR L 7co T OSBRI OREE % /213 IS
ZleE2fFRC>VWTHNRI, £0—FlE LT, XY avAVFOHA/ICOWVTFig.3
IR L7, 2HEAaEE LT, Fig. 3R LABICHS OE L, HG BLUKG O JS i
ZERICEELTETLTWSS, &bos 6HEIK—BERLTWS, TOTEh o
e VERIEE BELBEFBERICTVWESIZEITH S, 4B, JhoPitEsrlrid
ic—B FR 9 2 FERIZKBAO pH OFEBTRIEWMAEEZ, KIBA O pH B2 FH oAk
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Fig.3 Changes in the values of pH, viscosity, and jelly strength of the
samples prepared from rinsed muscle of Basyokajiki during 0 °C
storage.

EERTRPSHICTENLE D 572, LA L, Nishimoto® SERE Y 5 FIRDE5% ¥ = FEK + €
U X — MEED, BEBLUBBRED texture FMIcFET A EE2HMELTWS, D&
R, R—fAETH-> THHREBROKRBREOZICLZ pHEF S TV 2 — MEEICHE
TAEREMERE L TV 5,

HS O¥5E & KG 0 JS & DRk

Fig. 3 1Z/R L 72 0 CicfFEith D /KIGA » 5 FHBI L /< HS 0¥ & KG @ JS & DR %: 7
oy b LIcKR, Fig. 4 X RT LB RABEBCERTORIFERVE O, Tablel ic &
05 DENFEROHBGRE (r) BLURRAERL I, SRELIC, KG oIS (Y) x10°
g.cm& HS OFEE (X) X10cP Oici3mWHES (r=0.86~0.99, p<<0.05) #5dh - 720
LL, FEOREZ 24 /NIc o VWTEBIGBRAZITN - 12658, Fig 4 ISR EE & I3
—TREL, FNICBEETREIFER Y=4.15X+194.38 (r=0.96, p<<0.05) 5 oh
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o0 : Hosotobi
—_ 2r ® : Ayatobiuo
& O : Bashokajiki
S 1w F W : Masaba
2 A : Yoshikirizame
o 3
E a A : Hoshizame
* 8 r b A : Tsumaritsunozame
Y
° ¢ A : Nanukazame
= 6 P A : "Surimi”
o
o
—
wv
-~ 4 f’

Viscosity[cP] of Homogenate sol

1
4
8.0(x10")

Fig.4 Correlation between jelly strength of Kamaboko gel and viscosity of
homogenate sol prepared from various fish species.

Table1l Correlation coefficient (r) and regression equation between
viscosity (X: X10‘cp) of homogenate and jelly strength (Y:
g.cm) of Kamaboko gel.

Species r Regression equation n"'
Hosotobi 0.86 Y =1766.3X —2527.06 7
Ayatobpuo 0.99 Y =512.5X —1500.61 7
Basyokajiki 0.96 Y =273.5X + 387.65 7
Same"*’ 0.92 Y =218.9X + 235.23 7
Masaba 0.94 Y= 3.42X+ 87.34 7"
“Surimi”** 0.94 Y= 547X+ 181.74 6°

* 1: The numbers of sample (* marks are p<<0.05)
* 2 : Yoshikirisame (4), Hoshizame (1), Tsumaritsunozame (1),

Nanukazame (1)

: Suketoudara
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tro CHIRFEI—AETOHMEE 72 IHEOBRVICE > TKBEHBICESE U cDEEZ S
hd, Lo T, R—fEL SHBPORAEEHINCKEL LTHS & KGZHRL

58, HS O¥E L KG 0 JSEOBERIE, 9BUNDEHFAEKER ERERICE S -
bhz, INSOUTOVTR, HBHO S v 7 BOMMS L CEEE EHE, SO
JS DRARIC D VW TEHKRE S IR T B LENH A5,

158, Fig. 4 DFER» S, BRI K > TIHS OREEALICK L TKG @ IS LA K &
Wb EYAHERI, KGO ISEHNESL, HG OREELRESKBEbNE Ry + v ¥
5, 2HN, SIETHEESEREIRENT SN a v VF, HAFCHEENE LT
b5,

Lichi->T, HSHE L JSHOE A ERRE > LW THKEICEE T 2 LEXH %,
BB, EKPOBBRTOVEFIOVTHY VORE L KG OBfRERA~N, FES LEKICE
WAHBE % [ERF IS TR 0, AYVIVEEE IR "IGRFRE G BN O SERE S L TRAERIC
W2 BEEEEEFE > EBNTVE, LhL, EKOOERTI, 1950KETHHT2 K
25 v ¥ SLUANDK y r (Pleurogrammus azonus) 2 A2 EHTWB I EMS VLKL
BEICH VDX ) —BEOHMASE (r=0809) L LEABLLEFESHHNLB—B
MoBZE (Tablel) L0 bHEMESPPEVERDNS, Lichi->T, MADOV/ VEE LM
By oY) —EEEOMRIE—-RECRHEESEETEODEEL LD, LKL
DA s, RADOKIBRELESIZIF—ETH BHLEND B,

HG & KG & JS DRk
HG D JS %X (X10°g.cm) &L, KGDJS%Y (X10*g.cm) &L TZH5DOR%

O : Hosotobi
2r ® : Ayatobiuo
O : Bashokajiki
& 10 LR Masat?a '
° A : Yoshikirizame
S a A : Hoshizame
g b A : Tsumaritsunozame
M 8 ¢ A : Nanukazame
b A : "Surimi” o a
e g
KOS 3}/ Y' = 2.02 x' +50.58
it aaA
@ b /6.. ° r=0.97(n=48, p<0.05)
- XN o
- a
4 »
.
L' SHEN
2 7 A
A
ol ' ' : ; : Had? )
0 1 2 3

J S[g.cm] of Homogenate gel

Fig.5 Correlation of jelly strength between Kamaboko gel and homogenate gel
prepared from various fish species.
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270y b L, Fig. 5 ioRTRic MR %EE L T—o 0EF S (Y =2.0X+50.58)
AESH, ZOMBRED > (r=097, p<0.05), Chit HG & KG 45 Ly vt
b0, »FIFIEREEICKITT F v BEE LKSBUHEMHIBERICH 2056 LHESH
B, RAEANEE LT, YAVEREESHET 28413, HG 0+ ) —MEERIE O 418 HS
OREEERIE L VIETH 5 L EbNE, UL, SEFER L HG BAKMDDDDIE N,
TV vy -TRNEARNT 354, BERORE, JUEORE, SSEHESECHFL
EESHAHD - 1o

AU OYKEYE

BRKOME B LU IS ORIERHE (7 v+) 2EBFEK (C.VOOTEDOLELES,
Fig. 2 D& HEDOFH T3, HS ORETC. V.=0.00, HG ® JS TC.V.=0.11, KG D JS
TC.V.=013T&YH, 7L vy—%2HVTHBL A HS & HG 3EE L THAB L 2 KG &
D 2BENHE LSRR TS - 1o

B #

9 BEDKHAD S, WYLy Y—2AVTIEREY 2 -+ (HS) & ZDm#
v (HG) %FBIL, HS O¥EER LU HG O VgD &b £13 TR EE D HEE % BrEt
Lo ZD8R, (1) BAEHSOKEELFIEFCH IV (KG) o€ ) —E (JS) &0
R EWAEBE (r=0.86~0.99, p<<0.05) #dbvH, FABE ARV REL 2 EBIFERIE
bht, (2) HG & KG & D JS OBfRIE, HREHASEVHEE (r=0.97, p<0.05) »5&8
Hoh, 2EELZEL T—AORBEESE SN, (3) FAVUAK OHEM I, HSH
KG &0 JSPHELLORIEMBD /N5 Y +NETEN, #ARES HSOFPEBETH -
1o

Plb&bp, RO FETRERPEFEANVEEREESL L, TLv v ¥ —THY
LEBRAYV VOB LEEAEMALTEONZFEI X — MV VEED SHEER
fEEEZ SNt

—7, BAVVOKEH SRAROS VEREEP, BELEOREBHEEITESICE, K2
RIEEE OMIC A Y o7 BOMRE K UEME S HE L OBIRESR S S L R
TEHELEND B,

Bi%ic, REBRICEBATS - cmBE—K (Y4B 4EE) LY, BEY A HOERC
BATE - L AFREEMOBE, FHMAOH 2 ~NEHT 5,

X a
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