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Reducing the Content of Salt in Preparing Kamaboko

. *® . - . .
Koichi Fukupa, Yukinori Nozakr and Yoshiaki TABATA

With a view to reducing the content of salt, i. e. sodium chloride (NaCl) in
preparing kamaboko (fish jelly products ), influences of potassium chlo-
ride (KC1), calcium chloride (CaCl,) and magnesium chloride (MgClz) as
substitutes for NaCl on the gel-forming ability of kamaboko and their com-
bined effects with sodium polyphosphate (PP) were examined.

The addition of these salts as substitutes for NaCl was within 0.6% for KCl
and CaCl. (NaCl 2.4%, 20% as a rate of substitution), 1.2% for MgCl, (NaCl
1.8%, 40% as a rate of substitution) in fish meat with a comparatively high
gel-forming ability and 0.6% for MgCl. (NaCl 2.4%, 20% as a rate of substitu-
tion) in that with a comparatively low gel-forming ability. On the other hand,
the addition of MgCl; as substitute for NaCl in the presence of PP 0.2% was
0.6% for MgCl, (NaCl 2.4%, 20% as a rate of substitution) in other fish meat
with a comparatively low gel-forming ability, except for frozen minced meat
(e. g. Alaska pollack frozen surimi). The addition to this extent has scarcely

influenced the taste of kamaboko.
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Fig. 1. Effect of sodium chloride, potassium chloride, calci-

um chloride and magnesium chloride in various
concentrations on breaking strength (C. V. ) and
hollow of C. V. of kamaboko prepared from Alaska
pollack brayed-meat.

Alaska pollack brayed-meat was adjusted to a
moisture content of 799 by chilled water, was
ground with aliquot salt in a meat grinder for 20 min
at 5°C. The meat paste obtained was filled into pol-
yvinylidene chloride casing (8.2cm in diameter),
sealed with wire, and then heated at 90°C for 30 min
after setting at 40°C for 40 min. Immediately after
heating the gel samples were chilled in ice-water.
After keep standing in a cold room (5°C) overnight
the gel-forming ability of the gel samples were
evaluated at room temperature.

(A): Breaking strength (Curd meter value, C. V.);
(B) : Hollow of C. V. Symbols: (O), NaCl; (@),
KCI; (A), CaCl; (1), MgCl.
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Table 1. Effect of sodium chloride, potassium chloride, cal-
cium chloride and magnesium chloride in various
concentrations on the gel-forming ability of Alaska
pollack brayed-ment

Salts added J.S. Hollow W.H.C. Folding
(%) (g) (mm) (%) test
0 268 6.7 4.7 C
1.0 307 7.4 88.6 B
2.0 385 9.9 89.9 AA
2.5 587 11.8 90.9 AA
NaCl 3.0 613 13.2 90.8 AA
3.5 490 12.5 90.4 AA
4.0 317 9.4 89.5 AA
5.0 458 12.8 88.4 AA
7.0 447 13.4 89.9 AA
10.0 298 12.2 87.2 A
0 268 6.7 74.7 C
1.0 439 11.3 81.3 B
2.0 442 11.1 87.0 AA
KCI 3.0 428 10.0 88.3 AA
4.0 354 9.5 89.8 AA
5.0 374 11.1 89.8 AA
7.0 304 12.4 82.1 AA
10.0 212 11.8 73.4 ) A
0 263 6.7 4.7 C
1.0 366 12.0 78.9 B
2.0 319 10.5 68.8 B
CaCl: 3.0 319 12.0 74.9 B
4.0 313 11.4 79.1 B
5.0 228 10.6 71.4 B
6.0 189 10.6 63.2 C
7.0 99 9.2 44,2 C
0 268 6.7 4.7 C
1.0 378 10.2 91.0 AA
2.0 253 9.2 89.9 B
3.0 388 10.4 91.6 AA
MgCl. 4.0 301 10.4 91.4 AA
) 5.0 297 10.4 92.3 AA
6.0 227 10.2 89.0 AA
7.0 176 10.0 81.0 AA
8.0 150 9.5 83.2 A

* 1: Jelly strength, * 2: Water holding capacity.
As to conditions in processing kamaboko, refer to the legen-
ds of Fig. 1.
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Fig. 2. Effect of potassium chloride, calcium chloride and
magnesium chloride in various concentrations on the
breaking strength (C. V.) and hollow of C. V. of
kamaboko prepared from Alaska pollack brayed-
meat in the presence of various concentrations of
sodium chioride.

(A): Breaking strength (Curd meter value, C. V.);
(B ): Hollow of C. V. Conditions in processing
kamaboko and descriptions for symbols in the
fiqure are same as in Fig. 1.
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Table2. Effect of potassium chloride, calcium chloride and
magnesium chloride in various concentrations on
the gel-forming ability of Alaska pollack brayed-
meat in the presence of various concentrations of
sodium chloride

Salts added  J.S. Hollow  W.H.C. Folding
(%) (&) (mm) %) test
NaCl KCl
30 0 613 13.2 90.8 AA
28 0.2 596 13.1 91.6 AA
2.6 04 508 12.7 92.0 AA
24 06 532 13.2 91.0 AA
1.8 12 437 10.7 91.0 AA
12 18 500 12.4 90.3 AA
0.6 24 389 11.4 91.1 AA
0 30 359 105 912 AA
NaCl CaCl.
3.0 0 613 18.2 90.8 AA
2.8 02 481 11.1 90.6 AA
26 04 460 10.1 86.8 AA
24 06 476 10.6 81.3 AA
1.8 12 334 9.7 69.2 A
12 18 388 9.6 64.9 B
06 24 313 9.5 66.0 o]
0 30 284 9.3 72.6 c
NaCl MgCl.
3.0 0 613 13.2 90.8 AA
2.8 02 631 12.4 90.7 AA
2.6 04 650 12.0 89.4 AA
24 06 798 135 91.3 AA
1.8 1.2 707 12.7 92.3 AA
12 18 459 11.5 89.4 AA
06 24 402 116 90.6 A
0 30 307 10.6 90.8 A

As to conditions in processing kamaboko and abbreviations,
refer to the legends of Fig. 1 and Table 1.
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Table3. Effect of sodium polyphosphate (PP) concentra-
tion on the gel-forming ability of lizard fish meat
(washed meat)in the presence of various concentra-
tions of sodium chloride and magnesium chloride
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Fig. 8. Effect of sodium polyphosphate (PP ) concentration
on breaking strength (C. V.) and hollow of C. V. of
kamaboko prepared from lizard fish meat (washed
meat) in the presence of various concentrations of
sodium chloride and magnesium chloride.

Kamaboko prepared by heating the meat paste
at 90°C for 30 min after setting at 40°C for 60 min,
after adjusting to a moisture content of 82% and
grinding for 30 min. Other condition in processing
kamaboko was same as in Fig. 1.

(A): Breaking strength (Curd meter value, C. V.);
(B) : Hollow of C. V. Symbols : (O), non-PP; (@),
0.29 PP; (A), 0.4% PP; ([, 0.6% PP.
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%) (g (mm) (%) test
PP NaCl MgCl.
3.0 0 600 10.8 89.0 AA
2.8 0.2 631 11.0 89.2 AA
0 2.6 0.4 660 11.6 88.9 AA
C 24 0.6 669 11.5 88.3 AA
2.2 0.8 687 12.3 88.9 AA
2.0 1.0 657 12.1 89.1 AA
3.0 0 687 13.4 87.9 AA
2.8 0.2 707 12.6 87.8 AA
0.2 26 0.4 729 12.2 86.6 AA
2.4 0.6 764 11.4 86.1 AA
2.2 0.8 737 11.2 86.5 AA
2.0 1.0 695 10.8 85.2 AA
3.0 0 506 12.1 89.0 “AA -
2.8 0.2 619 12.9 88.7 AA
04 26 0.4 643 12.5 88.7 AA
2.4 0.6 636 12.6 87.9 AA
2.2 0.8 637 12.5 88.1 AA
2.0 1.0 594 12.1 87.0 AA
3.0 0 492 12.0 86.6 AA
2.8 0.2 572 12.6 88.2 AA
0.6 2.6 0.4 643 12.6 87.3 AA
2.4 0.6 644 12.6 86.5 AA
2.2 0.8 578 11.9 86.2 AA
2.0 1.0 549 11.8 85.7 AA

As to conditions in processing kamaboko and abbreviations,
reter to the legends of Fig. 3 and Table 1.
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