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Texture and Breaking Property of Kamaboko

Katsuji Morioka* and Yutaka Shimizu*

To establish an objective measurement of textural quality of kamaboko, a fish jelly product
in Japan, relations between mechanical parameters obtained by a puncture test and sensory
scores for texture of different kinds of kamabokos were examined.

“Toughness” score and “firmness” score of kamaboko were closely related to the product of
breaking force (Fmax) and breaking dent (dmax) and to the ratio of Fmaxto dmax, respectively.
Norelationship was observed between “‘quality” score and those mechanical parameters, but
the shape of force-dent curve was related to the quality score. Kamabokos whose force-dent
curves were almost straight or slightly curved were mostly of good quality. On the other hand,
kamabokos that showed concaved force-dent curves were of poor quality, except for those of
Odawara type. The shape of the force-dent curve was affected by leaching and pre-incubation
treatment before heating process, but was not much affected by the addition of water or starch.

PEETOREI YL BT LA EICE
ATV AF 4+ —DREBETCHRELLELNG, CORY
BET2RRER L L O BB “BPh” “2
B RED” REDPHMBRTE D, ChOORRERYE
ANCHE L CEo D “B” »Elixhs,

COSBRD “HE” L BR” mouv T B BRAE
FXoTHET5RARNE L OB DT L - T i S
hTED, “BE” FE|-EVRBC I 5 F ABRELY &
JOWUARRRIC L B2 = ) —HED L, &1, “F
27 B> VAR X A WERE LEMEL L O &
~HTBHZEY RBEIRTWD, T, K, EHEYE
BloRVBBO=I ATV Y 75 4 ObABMEN “B
Uh” DRROWELRBEBR T\ 5, LHLED
B BRTLAED “BHX” 2 “BEa” rgle %
DEBFYFEWCTH L BIZ LA Ech o T,

SERLIHEO»FIF R EH L THLAZRRD
BRUEEFMHOBBCOVTHRAL, B0 “B” L
B ORMOMBE YR Lz, TORE, B0 “B” &
ALRALEH IR OB & Ol —FEOBGRI LTS
Sh BIUEOHRES TE C OB & MBS
BrYBT - L Ten bl DTHRET S,

2 B 5 &

H2HE AR O 2 )T T ot 1EIBR K
FHEWNDOR === =, P THEIR TR EEZ
OFHL TEEYBALTERL, 2EEXEMN 63 &
11 B 5 ARMUI B CEE I g 41 BeE» 3E
CRESCHEIR RO, HEALLE 14 S ER
Lic, MEK LA R AOEREED L 0n
HEhD X OCHBLURE L.,

MAEEFCOROFE 7 ZFOROFHMLT I v
+—HLALZRR S TOEBRE L DTy, o
PR DWTHEE LR, #LALZRBRIIIUE VA > — RE
3305 A EWTER 3mm O 7 vy » —Tky
L mm/sec T LAA THER X1, ABOKE JT#HE
20mm, ¥ 20mm, & X 20mm & L7, Fig. 1 i
e B UALRETHMB LR L, MLALZRRC IV
B Fungx, BB dnex ZBRIEL, TOETHB Y
2V —BRE Frux'dmex BLOHFTE IO “BI” OFE
LTS 1D TEETHRRE & BTN Ot Frax/dmax
EEREMOBEFRAEER L, 14 BILT O LASL
BREEOA 2~ OHBCEREL, UTORETZD
HEARER L, 75 vy —PRBRECELCE
B R L UM I S A AR TR, EREORE

* R kS k iR (Department of Fisheries, Faculty of Agriculture, Kyoto University, Kitashira-

kawa, Sakyo, Kyoto 606, Japan).



532

F
Fmax """"""“""""'g'P.

§ "
S /
Il Fl

II" F
p dmax d
Dent

Fig. 1. An example of puncture-deformation
curve of kamaboko.
Fmax: breaking force,
dmax: breaking dent,
B.P.: breaking point.
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Table 1. Sensory evaluation for texture of seven different kinds of kamabokos on the market

Sensory score

Locality Style Chartgctenzanon
“Toughness”  “Firmness” “Quality” of texture

A. Niigata Steamed 6.5 6 5 soft and tender
(Retainer)

B. Kobe Steamed 8.5 5 5.5 extraordinary tough
and toasted and springy

C. Osaka Steamed 8 8 7 firm and slightly
and toasted chwey

D. Senzaki Broliled 9 8 6 extraordinary tough

E. Uwajima Steamed 3 7 8 slightly firm

F. Kyoto Steamed 7 7 7 fine and chewy

G. Senzaki Broiled 8.5 8 7 very firm and chewy
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Fig. 2. Froce-dent curves of seven different kinds
of kamabokos on the market.
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Table 2. Sensory evaluation for texture of 14 kinds of kamabokos exhibited on 4lst Japan

Kamaboko Fair

Sensory score

Locality Style Characterization
“Toughness”  “Firmness” “Quality” of texture
H. Odawara S 3 7 9 chewy and springy
L Kyoto S/T*2 6 7 8
J. Kyoto S 7 8 7
K. Omuta S/T 9 9 5.5 very firm
L. Himeji S/T 7 8 6 coarse
M. Toyama S 6 7 5 short
N. Kurume S 6 5 7.5 soft
0. Odawara S 7 7 4 fine and chewy
P. Fukuoka S 7 6 5 fine
Q. Yawatahama S 8 6 9 soft and tender
R. Yawatahama S 9 8 8 firm and tough
8. Imabari S 7 7 7 tender
T. Hondo S/T 9 8 3 firm and slightly
chewy -
U. Tanabe B#*? 8 7 9.5

*18: steamed, *25/T: steamed and toasted, *3B: baked.
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Fig, 3. F/F’-dent curves of kamabokos, A-G, Fig. 4. F/PF’-dent curves of kamabokos, H-U,
referred to Table 1. refered to Table 2.
Q means ‘“‘quality” score of texture.
Table 3. Correlation coefficients between various mechanical parameters and sensory evaluation
for texture of kamaboko
“Toughness”  *“‘Quality” Fmax dmax Fmax-dmax  Fmax/dmax
“Firmness” 0.605%! —0.130 0.689*! 0.045 0.547 0.869*¢
“Toughness” — 0.283 0.719%*2 0.543 0.712%2 0.521
“Quality” e e 0.128 0.186 0.120 0.063

*1P<0.05. *2P<0.01.

Table 4. Relations between pattern of force-dent curve and sensory evaluation for texture of
kamabokos referred to Table 2

Sensory score

F/F’ Sample
“Toughness” “Firmness™ “Quality”
>1.15 M 6 7 5
1.15~0.75 I 6 7 8
J 7 8 7
L 7 8 6
Q 8 6 9
R 9 8 8
S 7 7 7
T 9 8 8
U 8 7 9.5
<0.75 H 8 7 9
K 9 9 5.5
N 6 5 7.5
(0] 7 7 4
P 7 6 5
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Fig. 5. Effect of added water (A), leaching (B),
and added starch (C) on the pattern of F/F’-
dent curve of lizardfish kamaboko gel.
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Fig. 6. Effect of pre-incubation treatment before
heating process on the pattern of F/F’-dent
curve of lizardfish kamaboko gel.
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