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Utilization Value of Fishes Caught Abundantly in Waters around Hokkaido
as Raw Material for Fish Jelly Products (‘“Kamaboko” or ‘‘Chikuwa’’)-(1)

Eiichi TANIKAWA and Yutaka FuUJlI

Abstract

When Atka mackerel, ‘“‘Hokke”’ (Pleurogrammus azonus), Alaska pollack, ““Suketo”
(Theragra chalcogramma), squid, “Surume-ika’’ (Ommastrephes sloani pacificus), which are
caught abundantly in waters around Hokkaido, are used as raw materials of fish jelly products
(“‘Kamaboko’’ or ‘‘Chikuwa’’), tkere are faults in respect to the color of the finished products
in Atka mackerel, to elasticity (called ‘“Asbi’>) in Alaska pollack, and to skinning and taste or
odor in squid meat, The authors have tried to study the relative value of the flesh of those fish
with a view to overcoming those faults.

The results obtained in Atka mackerel and squid are summarized as follows.

1. When each kind of fish is alone used as raw material for fish jelly products, the proportions
of the added amount of table salt in relation to the amount of each homogenized fish meat
showing the largest elasticity of the finished product are as follows : for Atka mackerel 3 % and
squid meat 2.5 %, respectively.

2. Observing the relation between the added amount of starch and the largest elasticity of the
finished products, the authors found 10 25 was adequate for Atka mackerel and 20% for squid,
respectively.

3. Observing the relation between the added amount of sugar and the largest elasticity of the
finished products, the authors found in the case of Atka mackerel meat, even if comparatively
larger amount such as 12 % of sugar was added, the elasticity of the finished products was not
remarkably lowered.

4. With decrease in the freshness of raw materials, the elasticity of the finished product
decreased. When the amount of volatile basic nitrogen in the fish meat was over 20 mg 25, the
worth of the finished product lowered.

5. Observing the change of the quality of the fish jelly products stored at 0° C, the authors
found that with the increase of the storing time, the elasticity of the product decreased and it
became fragile. .

6. Observing microscopically the structure of the fish jelly product manufactured from Atka
mackerel without sugar, there were observed the macroscopic net work construction of protein,
starch, water, oi} etc. as was also observed by Okada et gl.1"

7. The addition of antiseptics such as nitrofrazon or dehydroacetic acid could elongate the
storing time of the finished product, but in any case it is important to store at the comparatively
lower temperatures.

8. When hydrogen peroxide solution, bleaching powder solution or Rongarite solution was used
as a bleaching agent for the fish jelly products made of Atka mackere] meat, the treatment with
0.5~1.0 2% of hydrogen peroxide solution after the boiling of the jelly product was considered
to be the most suitable.

9. In order to strengthen the elasticity of the finished product by squid meat, it was very
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effective to add Atka mackerel meat to squid meat. The limit proportion of the mixing of squid
and Atka mackerel meat was 7 : 3. When the squid meat was used over the limit proportion, the
elasticity was lowered. In this mixing, tbe additional amount of salt was considered to be good
at 2 25 for each meat of squid and Atka mackerel respectively, the amount of starch to be 20 %
for squid meat and 10 25 for Atka mackerel.

10. When the homogenized squid meat of which the epidermis had been skinned by various
treatments (e. g. hand-skinning, autolyzing-skinning or skinning by soaking in lactic acid
solution), and which had been pulped, was frozen and stored, the degree of the denaturation of
meat protein was largest in the cases of autolyzing skinning or skinning by soaking in lactic acid
solution. Those homogenized squid meats were considered to be not suitable as the raw material
for fish jelly product. On the contrary, the homogenized squid meat treated by hand-skinning
was considered to be satisfactory for a comparatively longer storing time, if the meat was
rapidly frozen.
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Fig. 2. Relation between the amount of NaCl

added aund the elasticity of ‘‘Kamaboko’’ made
from Atka mackerel meat (No starch added)
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Fig. 3. Relation between the amount of starch Fig. 4. Relation between the amount of water
added and the elasticity of ‘‘Kamaboko’’ made added and the elasticity of ‘‘Kamaboko’’ made
from Atka mackerel meat (No water added) from Atka mackerel meat (10 % starch added)
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Table 1. Influences of the amounts of starch added and water upon {he
elasticity of ‘‘Kamaboko’’ made from Atka mackerel meat

NaCl Starch Water Breaking Breaking Breaking.
added added added strength(G) stress(F) strain(L)
@ | G | O ® (g/om? X 10 /)
2 0 0 321 0.47 1.60
2 0 5 286 0.49 1.53
2 0 10 244 0.43 1.40
2 0 15 222 0.40 1.40
2 0 20 211 0.38 1.27
2 5 0 351 0.62 2.20
2 5 5 333 0.58 2.33
2 5 10 309 0.56 1.27
2 5 15 288 0.39 1.87
2 5 20 246 0.36 1.67
2 10 0 590 0.97 2.47
2 10 5 429 0.87 2.33
2 10 10 363 0.80 - 2.20
2 10 15 323 0.72 2.00
2 10 20 301 0.57 1.93
2 15 0 492 0.85 2.37
2 15 5 504 0.93 2.47
2 15 10 460 0.82 . 2.30
2 15 15 381 0.73 1.93
2 15 20 370 0.78 1.80
2 20 0 537 0.93 2.33
2 20 5 599 1.12 2.47
2 20 10 576 1.09 2.33
2 20 15 446 0.96 2.07
2 20 20 382 0.82 2.20
2 20 30 325 0.73 2.07

gl"

700 [
600
500
400

424

23

300 421

200 - + —20
0 10 20 30
Water added (%)

Fig. 5. Relation between the amount of water
added and the elasticity of ‘‘Kamaboko’’ made

from Atka mackerel meat (20 % starch added)
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Table 2. The degrees of elasticities of several kinds of () WEOTME L R4 E
‘‘Kamaboko’’ commercial product (i) =BFs

Item Breakilgf;) Breakcul‘;‘g Breaki(nLg) MRS IR A~ v vl
strength stress strain HIZ10BEORBYEML, &
Sample ®  |@om109| @/l - ,
520, 1, 2, 3k+U41%
Naruto ‘‘Kamaboko”’ 348 0.84 2.20 BogE»HmML, chbodk
Itatuke ‘‘Kamaboko’’ 457 0.29 2.33 RIZ3, 83 kU222 DR
7 RESFAHF—IZ
Kasutera ‘‘Kamaboko”’ 120 0.25 1.47 FEMLT vrd =&
- . Db L, BB, BEL
amaboko’ added egg 226 0-63 1.93 TURIIRER, MAORI:
Odahara ‘‘Kamaboko’’ 1095 1.26 2.93 Lo
Yaizu ‘“Kamaboko” 996 1.12 2.63 (D) =EER
EERMERIIB IRICTR T
Note: The raw fish of ‘‘Odahara Kamaboko’’ is, ‘‘Nibe”

BI3FL Y ABICEREHO
IERMBE TS s~ K 2Bl
DORIZIZSIIE DR EIADN

(Scioend albiflora) meat and the added amount of NaCl
and starch are 2 % and 6 % respectively.

Table 3. Relation between the elasticity and the amount of sugar added of ‘‘Kamaboko’’
NaCl Starch Sugar Breaking Breaking Breaking
added added added strength(G) stress (F) strain (L)

(%) %) &9 @) (g/em?x10%) /)
0 10 3 243 0.13 —
0 10 8 249 0.15 1.20
0 10 12 248 0.16 1.27

1.0 10 3 449 0.52 1.93
1.0 10 8 400 0.54 2.07
1.0 10 12 352 0.55 2.00
2.0 10 3 487 0.94 2.33
2.0 10 8 427 0.91 2.33
2.0 10 12 395 0.89 2.20
3.0 10 3 484 0.91 2.20
3.0 10 8 527 0.98 2.33
3.0 10 12 324 0.83 2.07
4.0 10 3 574 0.94 2.33
4.0 10 8 487 1.03 2.47
4.0 10 12 529 1.04 2.47

BEST, ks EOBMC LY, BEOB I IIEERMOBEICH LSS LITATERCIELG, F
BLULOBBEOETTAZLE VWL THDOI,
2 BWEEMEMRORR
(1) =Bk
ASERC fov T ERREHOMBIC & A8 SORIINEY BRI 720
T&b%ﬁ%ﬁﬂﬁbﬁ%bt*;#%%ﬁhﬁb,Z/EOEﬁklUm/§OMEQMA,5mqm
X30mm DR EZIHEB LIS OB ZEY, BABT (95~100°C) T10~90 DEEH T—aisiaEA L
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Table 4. Relation between the quality of ‘‘Kamaboko’’ and the freshness
of raw fish of Atka mackerel

Days
N 1 2 3 4 5 6 7

(Material fish)

P.P-N (%) 2.58 2.47 2.51 2.36 2.37 2.33 2.38
pH 6.2 6.2 6.2 6.2 6.4 6.6 6.8
V.B.-N (mg2%) 6.63 8.38 8.96 | 10.23 | 14.13 | 28.93 | 44.20
(Kamaboko) Rather | , | Brittle
Organoleptic test Good | Good | Good | Good | brittle stench
pH 6.4 6.4 6.4 6.4 6.4 6.6 6.9
V.B.-N (mg) 8.45 12.03 | 13.12 | 14.76 | 16.81 | 26.43 | 47.45

Breaking strengtb (G) | 644 584 652 593 467 470 481
Breaking stress (F) 1.02- | .0.99 1.07 1.04 | 0.63 | 0.49 | 0.51
Breaking strain (L) 2.33 | 2.17 | 2.20 | 2.33 | 1.60 | 1.47 | 1.60

Note: Added amount of NaCl and starch are 2 % and 10 % respectively.
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Changes of the value of pH and the amount of volatile basic-N

during the cold storage of ‘‘Kamaboko’’ made from Atka mackerel meat

Time ' I [
Ttema\ C(brsD| 0 | 24 48 2% ‘ 120 168 | 216
' \
pH ?‘&4‘ &4! 541 6-5 | 6.4 | &5‘ 65‘ 6.7
‘ ! a
V.B-N(mg)| 8.45  10.65 E 12.03 i 12.32 | 12.03 ’ 14.60  16.85  18.43
‘ | |

424

422

400

0 40 80 120 160 200
Time stored (hrs.)
Fig. 8. Change of the elasticity of ‘‘Kamaboko’’

made from Atka mackerel meat during the cold
storage of 0°~4°C
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Fig. 9. Microscopic stracture of the meat paste
of Atka mackerel (3 % NaCl and 10 % starch
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Fig. 10. Microscopic stracture of ‘‘Kamaboko’’
made from Atka mackerel meat (3 % NaCl and
10 2 starch added) (x70)
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Fig. 13. Effects of the antiseptic agents on the
preservation of ‘‘Kamaboko’’ made from Atka
mackerel meat (Temp. 37°C, R.H. 80 %)

Fig. 12. Effects of the antiseptic agents on the
preservation of ‘‘Kamaboko”’ made from Atka
mackerel meat (Temp. 20°C, R.H. 80 %)
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Table 6. Organoleptic observation of .‘‘Kamahoko’’ of Atka mackerel meat treated
with various decolorizating agents
Processes Ttems Color Odor Taste Appearance | Yield l Elasticity
(Washed instantly with water
in several times) .
Control . Fair ?i{lal%};:nell Good Good 99 | Strong
Treated with 3% H:O: soln. Slight
after shaping Good Good - | rimulation Good 98 | Stronger
Treated with 3% H20: soln. . .
after steam-boiling Very good | Good jbid. Good 100 | Stronger
Treated with 225 H20: soln. s .
after steam—%oiling Good Good ibid. Good | 99 | Stronger
Treated with 125 H20s soln. .
after steam-%oiling Good Good Good Good 98 | Stronger
Treated with 0.5% H:02 soln. i
after steam-boailing Good Good Good Good 100 | Stronger
(Washed with water for 30
minutes in two times)
Control Fair Good Good Good 96 | Strong
Treated with 3% Ha0: soln. Slight ; S
after shaping Good Good stimulation Good 99 | Stronger
Treated with 325 H:0: soln. .
after steam-%oiling Very good Good ibid. Good 100 | Stronger.
Treated with 2% H20z soln. .
after steam-%oiljng Very good G°f’d ibid. Good 101 | Stronger
Treated with 1% H20: soln. '
after steam-oboiling Good . Good Good Good A 99 | Stronger
Treated with 0.525 H:Os soln. A
after steam-boiling Qood Good Good Good 98 | Stronger
Washed with water for ten . :
munutes in five times Fair Good Good Good 97 | Strong
(For 30 minutes)
: Slight Sligh
Immersed in CaCl(C10) soln. Strong stimulative light .
of 2.5% active chlorine colored smell Good breaking 96 | Brittle
Immersed in CaCl(CIO) soln. e Rather
of 1.259 active chlorine | Colored ibid. Good Good 96 | " brittle
Immersed in CaC1(CIO) soln. . o
of 0.625% active chlorine Colored ibid. Good Good 98 | Strong
Immersed in CaCl(ClO) soln. Slight
" of 0.259% active chlorine colored | Good Good Good 98 | Strong
Immersed in CaC1(CIO) soln. Slight v )
of 0.125% active chlorine colored Good Good Good 100 | Stronger
Immersed in CaCl(ClO) soln. Slight .
- of 0.06252% active chlorine colored Good Good Good 97 | Stronger
. 15 Slight Strong Strong Slight A
Immersed in 175 Rongalit soln. colored stench | stimulation | honeycomb 9% Strong
Immersed in .52 Rongalit soln. Co]ore:d Stench .Si:it%rt:ntulat ion Good 04 Rz{)trl;;:trle
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Fig. 15. Relation between the amount of NaCl
added and the elasticity of ‘‘Kamaboko’’ made
from frozen squid meat (20 % starch added)
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Fig. 17. Relation between the amount of starch
added and the elasticity of ‘‘Kamaboko’’ made
from frozen squid meat (Skinned by band; 2
2% NaCl addedd)
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Fig. 19. Relation between the elasticity and the
mixing ratio of squid to Atka mackerel meat
paste (Amount of starch added is 10 % for
frozen squid or raw Atka mackerel meat paste
respectively; NaCl is 2 95 for each paste)
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paste; NaCl added is 2 % for each paste
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Fig. 21. Amount of starch added is 20 % for
frozen squid, and 10 %5 for raw Atka mackerel meat
paste; NaCl added is 1 % for each paste
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Fig. 22. Amount of starch added is 30 % fof
frozen squid, and 10 2 for raw Atka mackere] meat
paste; NaCl added is 2 % for each paste
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Fig. 23. Amount of starch added is 30 % for
raw squid, and 10 % for raw Atka mackerel meat
paste; NaCl added is 2 %5 for each paste
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Fig. 24. Relation between the period of freezing
storage of squid pulp and the breaking strength
(G) of ‘“Kamaboko’’ made from the squid-pulp

O——0O Squid fillet (Not skinned)
x ——x Squid-pulp made by hand-skinning
A ——a Squid-pulp made by autolyzing
skinning
@—@ Pulp skinned by soaking in lactic’
acid solution
(Marks in the following Figs. 25 and 26 are the
same as in this figure)
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Fig. 25. Relation between the period of freezing
storage of squid pulp and the breaking stress
(F) of ““Kamaboko’’ made from the squid pulp
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Fig. 26. Relation between the period of freezing

storage of squid pulp and the breaking strain
(L) of ‘‘Kamaboko’’ made from the squid pulp
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