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Thange in Physical Properties
uring Storage

Influences of Processing Condition on the
of “Vacuum-packed kamabok

Yoshiaki‘ AKAHANE*?

“Vacuum-packed kamaboko” and “casing-stuffed kamaboko™ were prepared from the frozen
“surimi” of Alaska pollack ground with 2.5%; of NaCl and 20-359; of water. The released water,
the expressible water and the hardness by texturometer were measured as the inspection factors of
physical properties of these kamaboko during storage at 5°C up to 40 days.

“Yacuum-packed kamaboko™ released increasingly rather high level of water during storage,
compared with ““casing-stuffed kamaboko”. Setting of ground meat paste at 5°C (so-called
“suwari’’) before heating at 90°C accelerated the increase of released water from ‘‘vacuum-packed
kamaboko dqrm%sto{age ‘The released water diminished by re-heating at 90°C for 5-25 min
after vacuum-packing, whereas in accordance to the periods of re-heating the hardness of kamaboko
tended to Gegreasex -

7. ‘The expressible water,of both:““vacuum-packed kamaboko’ and “‘casing-stuffed kamaboko”
changed little duridg storage and was maintained at the same level.

Besides, the hardness of the kamaboko showed a tendency to increase during storgae at 5°C

for 40 days.
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Frozen “surimi” of Alaska pollack without NaCl (“Muen-surimi’’)

-—thawed at 10°C for 2 h.

20-35% of crushed ice.
Ground meat paste with NaCl

—heated at 90°C for 40min.: -« . ..
—cooled by chilled water:f6r 30 miné
“Casing-stuffed kamaboko”

—heated at 90°C for 0-25 min.
——cooled by chilled water for 30 min.
“Yacuum-packed kamaboko”

—ground preliminarily for 5 min with silent-cutter.
(—ground for 15 min with silent-cutter, adding final concentration of 2.5 % of NaCl and

—stuffed by 80 g portions in polyvinylidene chloride tube casing (32 mm in diameter).
—incubated at 5°C for 20 h, in case setting (“Suwarz”) apphed

peeled and placed in polypropylene polyethylene lamlnate film bags.
—packed under vacuum of ca. 10 mm Hg for 10s,

Fig. 1. Procedures for the preparations of ‘“‘casing-stuffed kamaboko” and “vacuum-packed

kamaboko”.

Table 1.

Measuring items used for examining the physical properties of kamaboko

(1) Released water:
(2) Expressible water:

Surface water of kamaboko was wiped out with paper towel.
A sliced section of kamaboko (3 mm, 2.5 g) was put between 3 sheets

of filter paper each and applied a pressure of 1 kg for 5 min.

(3) Hardness (T.U.):

A test piece of 15 mm in thickness was applied to texturometer

(Zenken type) with a plunger of V type and 1.5 mm clearance,

Hardness (T.U.)

Measured Values

Input Volt

T.U. means texturometer unit a,nd 1 T.U. is equal to the force of 1 kg
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Table 2. Comparison of changes in physical properties between *‘casing-stuffed kamaboko” and
“vacuum-packed kamaboko” during storage
-“*Casing-stuffed kamaboko” and “‘vacuum-packed kamaboko™ added with 4 different level
of water (A; 204, B; 259, C; 30%, D; 35%) were prepared by following method of Fig. 1,
without setting incubation. Each sample was stored at 5°C up to 40 days to determine the re-
leased water, the expressible water and the hardness at every 10 days. The moisture and the
pH of kamaboko were as fllows; Moisture (A; 79.07%, B; 80.49%, C; 81.57%, D; 82.77%),
PH (A; 6.84, B; 6.86, C; 6.84, D; 6.85).
“Casing-stuffed kamaboko” “Vacuum-packed kamaboko”
Periods of Storage at 5°C (days)
Sample
10 20 30 40 1 10 20 30 40
’ A 0.5 0.6 0.6 0.8 0.8 1.4 2.5 3.0 3.4 3.8
Released B 0.7 0.9 1.0 1.1 1.2 1.4 2.4 3.1 3.9 4.5
water (%) C 1.2 1.2 1.4 1.4 1.5 1.4 3.3 3.4 4.2 5.2
D 1.7 1.3 1.5 1.7 - 1.7 2.0 3.5 4.0 4.3 6.3
A 8.8 8.4 8.6 3 8.9 ., 8.2 7.9 7.9 8.4 8.1
Expressible B 9.1 9.4 9.2 9(6 ~ 10.0 9.2 9.0 9.1 8.6 8.7
water (%) C 10. 10.7,. ,10.5. 10,3 = 11.1 10.2 9.9 9.9 10.3 10.0
D 11.8 - 12.0 ~ 12, 12.1 12.3 11.5 11.8 12.1 11.6 11.5
A 2.07 2.07 2.13 2,15  2.26 2.07 2.13 2.2 2.31 2.32
Hardness B - 1.26 1.24 1.40 1.49 1.62 1.32  1.54 1.55 1.52 1.60
(TUy) 7€ 0.93 1.02 1.07 1.10 1.13 098 '1.00 1.03 1.02 1.05
D 0.53 0.64 0.66 0.74 0.8 0.53 0.64 0.7 0.85 0.85
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Table 3. Changes in physical properties of “vacuum-packed kamaboko” during storage
“Yacuum-packed kamaboko” added with 4 different level of water (As;:20%, Bs; 25 /o,

Cs; 30%, Ds; 35%) were prepared by folowing method of Fig. 1, with setting incubation at
5°Cfor 20 h. Each sample was stored at 5°Cup to 40 days;to determine the released water, the

expressible water and the hardness were ursppcted at every 10 days.

Pqugd; of. Storage at 5°C (days)
Sample : PSR )
1 10 A0S Thg 30 40
As: i 1.6 R+ KIS NN VPP ¥ | PER 4.2 4.5
Released ~ Bs R 332 o33 4.9- 5.5 5.9
water (%) (o' SRACCII 3 ML AR 1 Lok 6.1 7.0 8.4
: Ds 3.3 5.9 6.5 i 8.0 8.9
: . As 8.2 84 83 80 8.5
. Expressible Bs 8.8 9.3, 9.4 . 9.3 8.9
- water (%) . Cs. - 10.0 9.9 9.7 . - 9.5 9.5
Ds - 1.0 10.6 . 10.8: ~ 10.5 10.6
As 2.54 2.88 2.75 | 2.84 2.70
Hardness Bs 2.02 2.16 2.20 ‘240 4 218
(T.U.) Cs 1.65 1.67 1.64 1.6 7 1.0
Ds 1.20 1.24 1.24 1.28 ‘1.20
Table 4. Influence of re-heatu:s after vacuu;n—pankmg on tbe water release from “vacuum—packed
- kamaboko” durug storage .
Each sample was subjected to one of Shut treatments after vacuum-packing (unheated,
90°C for 5 min, 90°C for 25 min) and stored at 5°C up to 40 days Refer samples A-D, As-
Ds, to Table 2 and Table 3. —
Sample Periods of P&iodbdf Stéuge at 5°C (days) ~
Heating — e
(min) 1 10 - 20 - 30 40
0 1.4(%) 2.5(%) 3.0(%)  3.4(% 3.8(%)
A 5 0.9 1.1 1.2 - 1.7 1.9
25 1.1 1.0 1.3 1.4 1.8
0 1.6 2.8 3.0 4.2 4.5
As 5 1.2 2.0 2.4 2.6 2.9
25 1.5 2.0 2.1 2.6 3.0
0 1.4 2.4 3.1 3.9 4.5
B 5 1.0 0.9 1.4 1.7 1.5
' 25 1.0 1.0 1.5 1.4 1.5~
0 2.6 3.3 4.9 5.5 5.9
Bs 5 2.7 2.8 2.8 3.1 3.9
25 1.9 3.1 3.2 4.0 4.7
0 1.4 3.3 3.4 4.2 5.2,
C 5 1.2 1.3 1.6 2.1 2.4
25 1.5 1.6 1.5 1.8 2.8
0 2.8 5.1 6.1 1.0 8.4
Cs s 2.3 4.1 4.5 4.7 4.9
25 3.0 3.6 4.0 . - 4.;3 4.8
0 2.0 3.5 4.0 4.3 6.3
D 5 2.1 2.1 3.0 . 3.5 4.1
' 25 1.9 2.1 21 734 3.6
0 33 5.7 ¢ 6.5 ¢ 8.0 8.9
Ds 5 3.4 4.1 &7 4.8 5.6
25 3.5 4.1 - 4.4 5.0 6.2
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(%)

Released Water
»

Days 1 10203040 1 10203040 1t 10203040 1 10 20 30 40
Samples . A 8 As. B & Bs C & Cs D & ps (5°C)

... Fig. 2. Influence of setting incubation on the released water from “‘vacuum-packed kamaboko”
" during storage. )
Refer samples A-D (®: without setting incubation), As-Ds (O: with setting incubation)
to Table 2 and Table 3.

Table 5. Influence of re-heating after vacuum-packing on the change of the expressible water of
“vacuum-packed kamaboko® during storage
Each sample was subjected to one of 3 treatments after vacuum-packing (unheated, 90°C,
for 5 min, 90°C for 25 min) and stored at 5°C up to 40 day. Refer samples A-D, As-Ds to
Table 2 and Table 3.
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packed kamaboko” during storage

Table 6. Influence of re-heating after vacuum-packing on the’ change of hardnes] of, “gacuum-

* B

Each sample was subjected to one of 3 treatments after vacuum-packing (unBéated, 90°C
for 5 min, 90°C for 25 min) and stored at 5°C up to 40 days. Refer samples A-D, As-Ds to
Tables 2 and 3. :

Sample Periods of Periods of Storage at 5°C (days)
Heating ! 10 20 30 40
(min) (T.U) (T.U) (T.U.) (T.U) (T.U)
;0 : .7 . 2,13 2.21 2.31 2.32
A ds 2,01 2.06 2.11 2.16 2.20
‘ 25 1.91 2.06 2.05 1.95 1.98
(] 2.54 2.88 2.75 2.84 2.70
As 5 2.53 2.67 2.2 2.61 2.75
25 2.68 2.60 2.68 . 2.51 2.60
o 1.32 - 1.54 1.5 £ 1.52 1.60
B 5 1.21 1.40 1.47 L1420 1.34
25 1.20 1.38 o 1.42 H40 1.39
0 2.02 2.16 2,20 2.40 2.18
Bs 5 2.25 2.26 2.41 2.30 2.21
25 2.05 " 2.17 2.26 2.43 2.25
0 0.98 1.00 1.03 1.02 1.05
C 5 0.87 1.01 1.08 1.16 1.09
25 0.74 0.94 1.06 1.06 1.06
0 1.65 . 1.61 1.64 1.65 1.70
Cs 5 1.65 " 1.70 1.63 1.81 1.78
25 1.66 1.73 1.82 1.70 1.63
0 0.53 0.64 - 0,71 .. 0.85.; . 0.85
D 5 0.59 0.71 0.73 .76 . 0.78
25 0.54 0.60 P ; : 0.75
0 1.20 1.24 14 1.20
Ds 5 1.09 1.18 1.17 1.15
25 1.01 1.00 11877 1.11
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