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Quality of Kamaboko from Mackerel, Mullet and “Menada”
Yoshiaki TaBata and Ryoichi -Kanazu-

We prepared Kamaboko from mackerel, Preumatophorus japonicus japonicus,
mullet, Mugil cephalus and “Menada”, 'Liza haematocheild which are not utilized
as raw material for Kamaboko in general, and we estimated physical para-
meters and sensory values of these: Kamaboko. The results are as follows:

1) Kamaboko prepared from mackerel was poor in C. V. value and jelly
strength, and was recognized to be of low quality. It was also remarkable that
this Kamaboko had enormously high dynamic modulus of shear.

2) Kamaboko prepared from mullet and “Menada” was of low quality and
had high dynamic modulus of shear like mackerel - Kamaboko. Some of these
Kamaboko had fairly high C. V. value, but their sensory values remained low.
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Table 1. Physical parameters of Kamaboko prepared from -mackerel.

Moisture W.H.C. C.V. G’ G”

Lot No. Additive B tan § J.S.
(%) (%) (g/cf) (x107%) %107

Standard 1.104 1.434 0131
None 77.5 67.3 2100 5.663 9.444 0.167 286
A-glu 1% ” 70.7 2480 5.868 10.025 0171 2(;5
" 3% 78.0 706 2510  4.375 7.433 0.170 298
17 5% " 66.1 2550 3.324 5778 0.175 283

Starch 5% .
1 Aglu 1% " 71.8 2140 | 4.248 7.175 0.169 289
Starch 5% 77.0 70-1 2230 4.602 >7 787 0.169 285
A-glu 3% : ’

Starch 10%

77.5 73.4 2170  4.133 7.041 171 2
A-glu 3% 0.17 85
Starch 10%
2300 3
Aglu 3% 3.443 5230 0153
2
Aglu 1% 2300 3.269 5774 0177

Descriptions for abbreviations are as follows:

W.H.C. : Water holding capacity. C.V. : Breaking stress by curd meter.

G’: Dynamic modulus of shear. G”: Dynamic loss modulus. tan § : Dissipation
factor. These were measured at 30 °C and 3.5 Hz. The dimentions for G’and G”are

shown as dyne /¢ . ’
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Table 2. Physical parameters of fish-sausage.

Samo] u Moisture C.V. G’ G”
ample P t

(%) (8 /c) x107° x107° an g IS
Standard 7.11 77.9 5440 1.120 1.405 0.125 502
Sausage 6.88 67.5 2150 2.086 3.190 0.153 278

Descriptions for abbreviations are identical with those in Table 1.

Table 3. Physical parameters of Kamaboko prepared from mullet,

. Moisture WH.C. C.V, G’ G” Sensory
Lot No. Additive pH s tan § J.S.
(%) (%) (& cih) x10 x107° value
) None 2930 1.518 2.444 0.162 273
A-glu 1% 3880 1.622 2.416 0.152 332
Standard 7.10 79.0 88.4 4760 1.124 1567 0.140 370 10.0
None 6.42 " 81.7 2800 1.772 2.809 0.159 274 5.0
2 A-glu 1% 6.42 ” 80.4 2890 1.838 2.974 0.162 272 54
1 3% 6.40 80.0 76.9 2530 1.496 2.437 0.163 249 4.0
Starch 5%* 6.60 79.0 85.5 2970 2.039 3411 0.167 314 6.1
Standard 1.480 2.186 0.147
None 6.40 78.5 85.5 5940 2.780 4.220 0.152
Starch 5% 6,41 78.0 889 5010 3.338 5.280 0.156
3 SCP** 5%  6.24 79.0 55:3 2700 2.090 3519 0.168
Starch 5
arch 8% 0 780 736 3080 5.099 5.442 0.176
SCP** 5%
Standard 7.12 79-0 79.2 4400 1.030 1.398 0.136 350 10.0
None 7.28 " 88.2 5860 2.000 2.999 0.150 448 7.3
Starch 5% 7.28 1] 88.2 4010 2.148 3.245 0.151 350 8.2
1 10% 7.26 7 88.3 3760 2.230 3.392 0.153 366 8.2
4
Starch 5%
7.20 7 89.5 4060 2.150 3.219 0.150 421 7.2
SCP* 1%
Starch 5%
- 6.85 7 85.3 3270 2.129 3.362 0.158 348 6.7
SCP** 59

* TFish material was frozen-stored at —20°C for one week.
#* Acetic acid assimilating yeast protein,”SCP” in the previous paper?.

Other descriptions are identical with those in Table 1.
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Table 4. Physical parameters of Kamaboko prepared from "Menada”.

Moisture W.H.C. C.V. G’ G"
Lot No. Additive  pH e T
(%) (%) (g/cih) x10 x10 value
Standard ~ 7.08 780  86.5 6310 1486 2170 0.146 436  10.0
1 None 672  80.0  81.8 2950 1.662 2.653 0.160 288 5.3
Aglul®%  6.70 " 811 2950 1.496 2416 0.162 265 5.8

SCP*5% 6.38 79.0 792 3290 2.753 4410 0.161
Starch // 6.63 " 87.6 3590 2.383 3.677 0.155

* Acetic acid assimilating yeast protein.”SCP” in the previous paper?,

Other descriptions are identical with those in Table 1.
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Table 5. Physical parameters of Kamaboko prepared from lizard fish.

Moisture WHC. C.V, G G’ Sensory
- tan 9 JS.

Sample Additive pH _6 -
(%) (%) (g /ai) x107° x10° value

1 Standard 7.05 77.0 87.4 4890 1.655 2.444 0.147 558 10.0
2 Starch 5% 6.90 79.0 89.2 10190 2.640 3.310 0.126 896 10.8

Descriptions for abbreviations are identical with those in Table 1.
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Table 6. Physical parameters and sensory values of

Kamaboko on the market.

CV. G’ G” Sensory
Sample i _ tan ¢
(g /ch) x1079 x107° value
I-1 11680 0.973 1.237 0.124 13.3
I- 2 6790 1.309 1.702 0.130 12.0
I- 3 5650 1.061 1.443 0.136 12.0
I- 4 5560 0.990 1.410 0.143 10.8
Standard 4950 1.215 1.804 0.149 10.0
[- 5 4610 1.135 1.780 0.157 9.8
I- 6 4160 0934 1.242 0.133 9.8
- 7 4570 1.199 1.752 0.146 9.0
I- 8 3480 2.391 3.775 0.158 8.0
I- 9 4080 1.685 2.827 0.168 7.2
1-10 3570 2.087 3.232 0.155 7.2
I-11 3480  1.836  2.966  0.162 6.3
I-12 3120 1.953 2.972 0.153 6.0
I-13 2340 1.377 2.318 0.168 6.0
I-14 720 0.715 1.218 0.170 5.3
r* 0.867 0.444 0.567 0.887
I-1 5920 0.718 0.810 0.113 11.8
- 2 5750 0.726 0.843 0.116 104
I- 3 4740 0660 0.676 0.103 10.2
Standard 5960 1.126 1.453 0.129 10.0
I- 4 5540 0.890 1.171 0.131 9.9
I- 5 6090 0.942 1.306 0.138 9.8
I-6 5400 1.035 1.454 0.140 9.8
n- 7 5000 0.976 1.351 0.139 9.8
-8 4360 0.728 0.862 0.118 9.8
-9 4170 0.806 1.109 0.137 9.6
I-10 4870  0.899  1.203  0.134 9.3
I-11 4810 0.655 0.796 0.121 9.3
I-12 5020 1.535 2.127 0.138 9.1
1-13 4000 1.360 2.062 0.152 8.6
n-14 3440 0.804 1.026 0.128 8.6
1-15 4080 0.876 1.306 0.149 8.3
r¥* 0.715 0.679 0.720 0.645
m- 1 6900 0.561 0.701 0.125 117
m- 2 5220 0596 0.643 0.108 11.5
M- 3 6130 0.707 0.736 0.104 11.0
- 4 5540 0.815 1.156 0.141 10.9
- 5 6590 0.860 1216 0.141 10.7
m- 6 5410 0.916 1-094 0.120 10.6
m- 7 5260 0.921 1-255 0.136 10.2
Standard 4030 1.023 1.428 0.140 10.0
M- 8 5610 1.129 1.296 0.115 9.9
M- 9 4510 0.970 1.265 0.130 9.8
m-10 2450 0.645 0.960 0.150 9.3
m-11 2970 0725 1,086  0.150 9.0
M-12 2190 0.711 0.784 0.111 8.7
W_-13 3080 1.162 1.333 0.115 8.4
M -14 2330 0.852 1.065 0.125 8.1
mM-15 2040 1.013 1.311 0.129 7.6
r* 0,904 0.440 0.426 0.123
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Table 6 continued.
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N-1 5410 0.801 0.959 0.120 11.8
V-2 5920 0.622 0.737 0.119 114
V-3 4900 0.534 0.527 0.098 11.3
V-4 5800 0.793 0.797 0.100 11.1
V-5 5410 0.958 1.198 0.125 10.9
V-6 4380 0.719 0.850 0.118 10.9
V-7 3820 1.056 1.104 0.105 10.7
V-8 3890 1.254 1.314 0.105 10.3
V-9 4550 1.189 1.248 0.105 10.1
Standard 4200 1.002 1.406 0.140 10.0
vV -10 3630 1.006 1.157 0.115 9.5
V-11 3440 0.803 0.785 0.099 9.3
V-12 3790 1.586 2.375 0.150 9.1
v -13 3600 1.197 1.782 0.149 9.1
V-14 3090 0.670 0.660 0.098 9.1
V-15 3090 1.497 2.361 0.158 8.9
r* 0.872 0.595 0.603 0.412
V-1 7190 1.008 1.246 0.124 122
V-2 6420 1.469 2.146 0.146 12.1
V-3 7560 1.364 1.666 0.123 11.9
V-4 7690 1.186 1.595 0.134 11.8
V-5 8560 1.318 1.760 0.133 11.5
V-6 7570 1.183 1.594 0.135 115
V-7 6720 1.508 2.275 0.152 115
V-8 6820 1.278 1.717 0.132 11.4
V-9 5880 0.727 0.976 0.134 11.3
V-10 6350 1.160 1.463 0.126 11.2
V-11 5120 0.921 1.376 0.150 11.1
V-12 5030 1.348 1.800 0.133 11.0
Standard 4850 1.288 2.016 0.153 10.0
V-13 4100 1.086 1.748 0.161 9.9
V-14 3820 1,718 2.456 0.143 9.7
V-15 4140 1.456 2.114 0.144 9.6
V-16 4030 1.910 2.788 0.146 9.4
y-17 3820 1.040 1.571 0.151 9.3
v-18 2200 1,817 2.651 0.146 8.2
y-19 3420 2.068 3.107 0.151 8.0
¥ 0.923 0.596 0.692 0.603
V- 1 5220 0.715 0.831 0.116 11.3
Vi- 2 4560 1.031 1.273 0.124 10.7
- V- 3 5020 1.124 1.518 0.135 10,5
Vi- 4 3860 0.680 1.071 0.158 10.5
Vi- 5 3610 0.905 1.152 0.128 10.4
V- 6 3860 0.753 0.919 0.122 10.3
Vi- 7 4650 0.959 1.457 0.152 10.2
Standard 3980 1.084 1.687 0.156 10.0
Vi- 8 3600 1.138 1.435 0.126 9.9
- VI-9 3040 1.120 1.600 0.144 9.9
Vi-10 3910 1.149 1.481 0.144 9.7
VI-11 3590 1,259 1.724 0.137 9.7
Vi-12 2870 0.996 1.426 0.147 9.0
VI-13 2040 0.928 1.046 0.113 8.8
V-14 2290 0.993 1.419 0.143 8.7
Vi-15 1690 1,292 2.085 0.161 7.9
¥ 0.917 0.512 0.571 0.359

= #

BELEEFEIRE L L TR

Aanfny R, FIRLUA
FHAERNTHEIFZ 2R,
TRABIZOWTYEB T A —
2ERAETSEELIZ, BIZD
WTARRLT R DEFTROIRD
R EE,

1. ¥ THRBLZIEED
IECVIERB LY Y —ihE
LKL, KA EiE
ZEIOONTL, Eiz, B
B FNEERNPE L KE
WZ EER s,

2. RIBLUAF+HTHREU
L7zmEiFs b A FERE
T, BT
K&M-T, ZhH0nE
Fo sz, CVEOH
BRYBNL DL H 72 n
UL LEREEEIERELT
EnbnTh-T.

FHEE A TE W LR ES
BB Bk 42 H iz BN
HELCBEROBEEET 5.

7o, RIRBLOAFHZEH
EEEW - RIFIRAKEE RERG S
HIEFEFR NRAT BB LR S
W EAE REKCF < EHo
HEEFRLIZD.

nR, EREBUTEELE
HEBABEW TS DT, i
TRILFLETS.

X B

1) EBZER - &ER— BK
i BT
2) ME¥RFEN : A5, 37,39~
44 (1974)
3) Bk -k E:BAK
= 19,596 ~602 (1953 )

)



BlRA S KESMAHRE #3885 (1974) 127

4) 1. TAKAGI : Bull, Jap. ch. Sci.. Fish., 39 661~ 665 (1973)
5) MME & Bk 36,74~ 78 (1963)



