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Table 1

Contents of the

salt

Additives

(%)

Concentration of Ca and Mg

(%)

CaMg CaMg CaMg
Control 90 10 0 0 0 100
1 89 10 1.00.0 0.50:0.50 0:1.00 100
2 88 10 2000 1.00:1.00 0:2.00 100
3 87 10 3.000 1.50:1.50 0:3.00 100
4 86 10 4000 200:2.00 0:4.00 100
5 85 10 5000 250:2.50 0:5.00 100
Table 2. Composition of the commercial salt products 4
Commercial Composition ()
salt products NacCl KC CaCl2 CaS0O4 MgCl2 MgSO4
A 99.60 0.17 0.03 0.04 0.06
B 35.08 57.20 1.19 1.46 0.23 1.09
C 88.92 0.03 1.71 0.78 0.86
D 84.02 0.38 3.92 1.12 1.70
E 73.72 1.90 1.38 8.64 4.75
F 72.44 2.41 1.79 8.59 7.10

Table 3 The amount of extracts in the leached meat and frozen surimi

F Condition Extract(mg/100g)
Alaska pollock Leached meat 252
Frozen surimi 134
Threadfin bream Leached meat 370
Frozen surimi 192
White crocker Leached meat 370
Frozen surimi 235
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Table 4 Rate of water holding and rate of setting kamaboko with
leached meat from fish types

Rate of water holding and setting ratio of kamaboko(%)

Test Additives
Alaska pollock Threadfin bream White crocker

Water holding test CaSO 83.7 85.6 834
MgSO 86.5 90.0 85.5
CaSO 78.9 77.0 83.0
MgSO 80.0 76.5 75.8
CaCl 73.2 56.2 67.3
MgClI 69.7 55.9 63.0
CaCl 63.1 511 59.2
MgClI 56.3 45.6 59.6
CacCl 54,5 41.3 489
MgCl 51.8 40.6 47.5
Elasticity test Caso Breaking strength 88.4 99.7 1127
Breaking strain 88.5 955 100.0

MgSO Breaking strength 82.9 90.7 98.9
Breaking strain 100.0 97.0 100.8

Caso Breaking strength 78.7 904 100.1
Breaking strain 93.4 924 96.8

MgSO Breaking strength 83.5 98.1 108.6
Breaking strain 100.0 100.0 91.9

cacl Breaking strength 89.9 82.0 113.6
Breaking strain 100.0 95.5 101.6

MgCl Breaking strength 83.8 92.0 104.4
Breaking strain 95.1 97.0 98.4

cacl Breaking strength 933 91.3 100.1
Breaking strain 984 955 944

MgCl Breaking strength 77.1 1105 115.1
Breaking strain 91.8 107.6 1024

cacl Breaking strength 78.7 100.6 110.7
Breaking strain 101.6 97.0 944

MgCl Breaking strength 76.2 109.3 1115
B eaking strain 98.4 101.5 100.8

Table 5 Number of panelist to be bitter and astringent taste in the kamaboko

(Sulfates)
Concentration of Mixing ratio of CaSO, : MgSO,
Fish CaSO, and MgSo, Control
in salt A(1:0) C(1:1) E(0:1)
Alaska pollock 0(%) 0 - - -
1 - 1 2 3
2 - 3 3 3
Threadfin bream 0(%) 0 - - -
1 - 1 2 3
2 - 3 3 3
0(%) 0 - - -
White crocker 1 - 1 2 3
2 - 3 3
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Table 6 Number of panelist to be bitter and astringent taste in the kamaboko

(Chlorides)
Concentration of Mixing ratio of CaCl, : MgCl,
Fish CaCl, and MgCl, Control
in salt A(1:0) C(1:1) E(0:1)
Alaska Pollock 0(C%) 0 - - -
3 - 0 0 0
4 - 0 0 0
5 - 0 0 0
Threadfin bream 0(%) 0 - - -
3 - 0 0 0
4 - 0 0 0
5 - 0 0 1
White crocker o) 0 - - -
3 - 0 0 0
4 - 0 0 0
5 - 0 0 0

Table 7 Contents of the mineral salt and the level of a significant difference
with professional panel on a sensory test.
(The three-point discrimination method)

Sample The level of a significant difference

N Mixing ratio

0. NaCl KCl MgCl, MgSO, Sugar Alasaka pollock Threadfin bream
1 85 10 5 0 0

2 85 10 5 0 5 ool ool

3 89 10 0 1 0 *

4 89 10 0 1 5 ke okl

5 88 10 0 2 0

6 88 10 0 2 5 kol falalel

The level of a significant difference * 5% ** 1% *** 0.1%
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Table 8 Sensory test of kamaboko adding minerals salt with professional panel
(The two-point comparing method)

Alaska pollock

Results of sence panel of No.2

Threadfin bream

Results of sence panel of No.2

Item Weak/Bad Same Strong/Good Item Weak/Bad Same Strong/Good
Salt taste 100% 0% 0% Salt taste 88% 6% 6%
Unliking of a salt 0 6 94 Unliking of a salt 11 26 61
Strength of taste 0 18 82 Strength of taste 0 28 72
Unliking of a taste 6 29 65 Unliking of a taste 0 44 56
Sweet taste 0 6 94 Sweet taste 0 11 89
Unliking of a sweet 0 29 71 Unliking of a sweet 11 28 61
Bitter taste 24 76 0 Bitter taste 17 83 0
Astringency taste 18 76 6 Astringency taste 22 78 0
Total valuation 0 12 88 Total valuation 11 11 78
Results of sence panel of No.3 Results of sence panel of No.4
Item Weak/Bad Same Strong/Good Item Weak/Bad Same Strong/Good
Salt taste 70% 10% 20% Salt taste 94% 0% 6%
Unliking of a salt 0 30 70 Unliking of a salt 17 22 61
Strength of taste 10 20 70 Strength of taste 17 17 67
Unliking of a taste 0 50 50 Unliking of a taste 11 22 67
Sweet taste 0 50 50 Sweet taste 0 6 94
Unliking of a sweet 10 60 30 Unliking of a sweet 17 22 61
Bitter taste 40 50 10 Bitter taste 28 67 6
Astringency taste 40 60 0 Astringency taste 38 61 0
Total valuation 0 40 60 Total valuation 11 11 78
Results of sence panel of No.4 Results of sence panel of No.6
Item Weak/Bad Same Strong/Good Item Weak/Bad Same Strong/Good
Salt taste 76% 12% 12% Salt taste 100% 0% 0%
Unliking of a salt 12 18 71 Unliking of a salt 6 6 88
Strength of taste 6 41 53 Strength of taste 17 22 61
Unliking of a taste 6 53 41 Unliking of a taste 11 28 61
Sweet taste 0 24 76 Sweet taste 0 6 94
Unliking of a sweet 12 24 65 Unliking of a sweet 33 11 56
Bitter taste 24 65 12 Bitter taste 39 50 11
Astringency taste 35 59 6 Astringency taste 50 44 6
Total valuation 18 18 65 Total valuation 28 6 67
Results of sence panel of No.6
Item Weak/Bad Same Strong/Good
Salt taste 100% 0% 0%
Unliking of a salt 0 22 78
Strength of taste 0 33 67
Unliking of a taste 11 33 56
Sweet taste 0 100
Unliking of a sweet 33 0 83
Bitter taste 17 78 6
Astringency taste 33 67 0
Total valuation 11 11 78
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Fig.1 Water holding test of Alaska pollock, Threadfin bream and White crocker
leached meat.
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Fig.3 Breaking strength and breaking strain of setting kamaboko when
adding minerals salt to each leached meat.
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The Effects of Minerals Contained in Salt on the Taste and Elasticity of Kamaboko

Fujio Nishioka, Yukinori Ishiuchi, Kazufumi Matsuoka
(Toyama Food Research Institute, Laboratory of All-Japan Kamaboko Makers Association)

Summary

The manufacture of kamaboko requires salt, which is widely used in kamaboko because minerals
such as calcium (Ca) and magnesium (Mg) make the salty taste mild and accelerate the setting (suwari).
Last year, we conducted a research with kamaboko made from frozen surimi of Alaska Pollock,
Threadfin-bream, and White croaker to elucidate the threshold concentrations of Ca and Mg, which give
unliking tastes to kamaboko, and the effect of them on the setting ability. This year, to clarify the effects
of such minerals on leached meat of these kinds of fishes, we prepared kamaboko by adding the salt
containing Ca and Mg, which were blended in view of the results for the last year, into leached meat (raw
surimi) obtained from raw fresh meat, and assessed the effects of the salt on the taste and elasticity.

<1> When the efficiency of leaching for leached meat was compared with that for commercially
available frozen surimi, the residual extract volume was approximately 1.5 times higher in leached meat
than in frozen surimi for all of three types of fishes, suggesting that the efficiency of leaching for leached
meat was about half of that for commercially available frozen surimi. <2> In a test to assess the degree
of setting based on the water-holding capacity of meat, all the three fishes showed a tendency similar to
that for frozen surimi. When the concentrations of sulfates and chlorides of Ca and Mg elevated, the
water-holding capacity of meat decreased; this suggested that the setting was facilitated with increasing
mineral concentrations. <3> To conduct a test on the elasticity and taste of kamaboko, we made
kamaboko using additive-free salt and prepared salt into which we added 10% KCI as well as sulfates and
chlorides of Ca and Mg with concentrations adjusted at 1% to 5%. The results of the taste test were same
as those for frozen surimi.  Bitter taste became stronger with increasing Mg concentrations for sulfates at
1% or higher concentrations and for chlorides at 5% or higher concentrations of Ca and Mg. Comparison
among the fish types also demonstrated the same results as those for commercially-available frozen surimi;
bitter taste became stronger in the order of Alaska Pollock < White croaker < Threadfin-bream. The
elasticity of kamaboko made from leached meat of Alaska Pollock had no changes after addition of
minerals, showing a small effect on the setting, whereas kamabokos made from leached meat of
Threadfin-bream and White croaker became more elastic as mineral concentrations became higher,
similarly to the case of frozen surimi, showing the effect of mineral salt to facilitate the setting. The
elasticity became stronger in the order of Alaska Pollock < Threadfin-bream < White croaker. <4> In the
sensory evaluation by panelists for better and salty tastes of kamabokos made from leached meat of Alaska
Pollock and Threadfin-bream, evaluations on salty taste varied more vastly than on bitter taste. Salty
taste was weakened and sweetness and deliciousness were intensified in the presence of sugar, while no
significant differences were found in the tastes between salts with and without minerals when sugar was
eliminated. There was only a small difference depending on the fish type in these findings, unlike the
results for the last year, which showed stronger salty and bitter tastes for frozen surimi of Threadfin-bream.
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