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Effect of Freshness, Manufacturing Process,
and Storage period on the Quality of
Frozen Mackerel Surimi***

Akihiko Hasurmoro*, Noboru Karou**, Norikazu Nagacawa**

and Ken-ichi Arar*

Abstract

[Frozen surimi was prepared using mackerel obtained from a fish market and the effect
of various factors on the quality were elucidated.

When the minced tissue was washed 3 times (first in 5 vol of 0.4%, Nal{CO, and 0.15%,
Nall; subsequent in 3 vol of water), the gel forming ability attained a maximum.
However, additional washing had no effect on this property.

In the preservation test of maclkerel on ice, the gel forming ability decreased very
rapidly ; the loss was 50%, after day 1 and 709% alter day 2, with the original being 1009,

Both the surimi made [rom red musele only, which had very poor gel formation, and the
surimi made of mixed red and white musele were inferior to white muscle surimi in gel
forming ability.

When the surimi was stored at ~30°C, 30-409%, of the original gel forming ability was
lost after 6 months,

These results shown that the freshness of fish, the washing methods, the mixing of red
and white musele, and freezing periods markedly effected the quality of frozen mackerel
surimi.  In order to tmprove the quality, some ideas were proposed based on the present
results.
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*** Surimi; raw fish paste obtained by washing and dehydrating the minced tissue and then
grinding it with the addition of sugar and polyphosphate.
e Kamaboko s Japanese style fish paste obtained by boiling a mixwure of salt and comminuted

surimi.
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Table 1. General properties of samples used for experiments. Pacific mackerel was purchased
in a fish market. The assumed storage time after catching was about 8-30 h on ice,

Sample Date Fish Market K-value JH Moisture ?1112?5 e
No. o {Prefecture) (%) I (%) '('01/)
0

1 May. 1980 Tsukiji 23 5.8 771 0.6 Figs. 2,3
{Tokyo)

2 Jun. 1980 Tsukiji 28 5.7 72.0 16.0 Figs. 2,3, 7
(Tokyo)

3 Jul. 1980 Sakai 28 H.8 75.2 1Lo Fig. 7
(Tottori)

4 Jul. 1980 Yoichi 38 5.9 13.6 4.4 Fig. 7
(Hokkaido)

5* Jun. 1981 Ogawa 9 5.8 75.0 1.3 Figs. 5, 6
(Shizuoka)

6* Jun, 1981 Ogawa 7 5.7 76.3 2.2 Figs. 5,6
(Shizuoka)

7 Apr. 1982 Tsukiji 18 5.9 74.2 8.3 Fig. 4
(Tokyo)

8 Jun. 1983 Tsukiji 15 5.8 76.0 3.5 Table 2
(Tokyo)

9 Jul. 1984 Hakodate 12 5.8 75.1 Fig. 1
(Hokkaido)

* spotted mackerel was used.
** sample was used for the experiment shown in the figure.
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Table 2. An edible portion of Pacific mackerel. An edible portion of muscle
tissue was dissected from Pacific mackerel.  The red and white muscle were
carefully separated. For comparison, meat collected by using a roll-type
meat separater was used.  Values in this table were caleulated as follows ;

tmsm obtained from fish {g)

weight of whole fish {g) > 100

Yield (%) =

White Muscle Red Muscle Total Using a Meat Separater
42.84-3.29%, 8.3 1.9%, 51.5%, 34.84-2.7%,
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Fig, 2.

Transverse section.
white muscle

Effect of washing on the gel form-
ing ability of minced muscle of Pacific
mackerel.

The minced tissue, excluding dark
muscle, was repeatedly washed : first
in a washing solution of 3 vol of 0,49,
NaHCO, and 0.15%, NaCl; subse-
quently in 3 vol of water. From 5
groups of minced tissue differing only
in washing times, surimi was prepared.
The surimi consisted of 76-77%, mois-
ture, 10-129% of protein, additives (194
sorbitol, 4%, sucrose, 0.1-0.2% poly-
phosphate), and others (crude lipid,
ash).  The pH was adjusted to 6.9-7.3,
Kamaboko (Ref. 12) was prepared by

mixing the comminuted surimi with
39 salt and boiling in water at 90°C

for 20 min (@. a), or in water at 35°C
for 60 min and at 90°C for 20 min (.
2). The jelly strength (g) of kamabo-
ko wus evaluated using rheolometer
(Ref. 13) and expressed as mean 4 S.D.
(n=6). {a.2) First and second wash-
ing solution includes 1%, Triton X-100.
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Fig. 3. Removal of the lipids and the water 20
soluble protein from the minced tissue in -
the washing process, & f
As deseribed in Fig. 2, the minced tissue = 1:-‘
was  repeatedly \\'mhm During  the 2 °r
process, about 50 g of the tissue was 5
taken out and dehydrated until the :":
moisture content was about 77%,  Lipid "E
content (%} in the tissue was de(ormined Y 10 o
by a routine method (Ref. 6). The % “\\ d
water soluble protein content (%) was = o
determed according to the method of e ,i_ “}\(_02;,
Hashimoto et al. (Ref. 37). : > \
(@) Total lipid content = A
{2 Total lipid content when wash- o -“A.—'A_"“‘"“““"‘-ﬁ
ing with 194 Triton X-100: (1) once, {2) 0 i | ! i | ! L ;
twice 0o 1 2 3 4 5 6 7 8
() Water soluble protein content Times of Washing
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e Surimi was prepared from red (R) and
- oo white (W) muscle of Pacific mackere} by
: the same method as that shown in Fig. 2,
L B except that it was washed 3 times.
o 200 k- Kamaboko was prepared from each kind
— [T of surimi and also from mixed surimi

W R Wix (R:W=1:5w/wy: their gel strength

4 1X was evaluated (Ref. 13).
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Kffect of storage on ice on some properties of mackerel muscle.
Myofibrils were prepared from the white musele of fish stored for various periods of time
on ice and the ATPase was measured under the following condition :
s 25 mM Tris-maleate (pH 7.0), 50 mM KCI, and 1mM ATP/Mg-ATPase;

5 mM
I mM

Ca~-ATPase ;

MgC 1, 0.25 mM CaCl,, 25 mM Tris-maleate (pH 7.0}, 50 mM KCI, and 1 mM ATP.
K value was measured by the method of Katoh et al. (Ref. 7).
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Surimi was prepared from the materials as shown in Fig, 5.
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Quality of surimi prepared from mackerel differing in storage times on ice.

Gel forming ability and tota

]

ATPase activity was measured according to the method of Katoh et al. (Ref. 39) and that

shown in Figs. 2 and 5.
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Fig. 7. A change of quality during storage of frozen surimi. For Pacific mackerel surimi
stored at — 30°C for various periods of time, the gel forming ability and the Mg-ATPase
total activity were measured according to the method shown in Figs. 2, 5, and 6.
Materials shown in Table are used for this experiment; (») No. 2, (7 No. 3, () No. 4.
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