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Japan, being a narrow, overpopulated cuntry, h2s been dull
in stock-raising. Everyday life of her nation as Buddhist might

haye surely been another reason of her great tardiness in indust-

ne

flal development of meat products as foodstuff. However, as Japean
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*8 a sea-girt country, she is on the other hand highly developed
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fishery. Animal protein demanded in dietary life of nation is
h s . 1 o
48nce supplied in Japan chiefly as fish meat or products thereof.
This state of things in Japan may be seen, for instance,

from the fact that, while her output of ham and sausage as repre-

Sentative groceries of processed meat amounted in 1960 only to

8bout 80,000 tons, particular types of puddingy product, "neriseihin "

¥hich are prepared by thermally fixing a raw fish preliminerily
DrGCessed into a state of paste and stand comparison perhaps with
the ham and sausage consumed in countries in Europe and Amsrica,
taineg in the same year even to 500,000 tons and above.

Thus, in Japan, "neriseihin" or said sort of puddingy products
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Tish being a very important kind of food, studies about this

8re

¢ery are in its various aspects now being actively pushed forward.

As representative kinds of "neriseihin" of fish, there may

Mentioned rather traditional products such as "kamaboko" (boiled

Ste

‘eamed fish cake), "satsumaage" (fried fish cake) and "chikuwa"

Sort of cylindrically formed kamaboko) and rather modern ones
8
Nen, 88 fish sausage. These various types of product, however,
8
1 commo:ldth one another in respect of that they are manufact-
»
"eag by grinding the raw fish in the presence of common salt added
¥

a 7 . ;
bout 3% or the fish to give rise a smooth paste and heating




;“1‘ masticatory

quality of fish

the grade of these

rank to the more elastic product.

reason, among studies on fi

It is known that meat

binding. In man

sy in turn, 1t 1s rather

In

ger in water

roving the water retention of raw

meat, disclosed about 10 yeers ago of
their efficacy and are lays employed in manufacturing

years the effect of addi-

sh 2dde

tes ¢

some vhosvha

ibly increased

an apparently

prepared by

properties of fish flesh by following

nges linduced by adding the raw fish with various phosphate




‘\/(I

on the one hand

8last tv of d "kamaboko" cn the other,
t. s certaln v 1 , 5

lation can be found between

lon of raw fi the elasticity of the "kamaboko" made
% 01 In this po auther, carrying out a few

luences £ apve
uences ol sev

strength of finished pyoduct

suggestive of very interesting facts, which
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I. Effect of concentraticn of added snlt on water retention
of raw fish
i Method of measuring the factor of water intake of fish.
124

As it had been found that peculilsr high affinity to water of

meat in determing the water retention of fish flesh, the auther

)
worked out as already published a new method of measuring the water
retention of raw fish. This method comprises estimation of a term

named by the author as "factor of water intake™. This new method

proved to be conveniently usable also in the case of mezt. Now, the
estimation of fact01o;ater intake may be carried out as follows:

A definite amount (Mg) of raw fish is added with a known quantity
(Wg) of either plain water or aqueous salt solution amounting to
2—20 times the weight of raw fish and treated in a homogenizer
strictly for 3 minutes. As soon after this time =s possible, a 100g
vortion of the homogenized mixture is transferred into a centrifuge

tube of 100ml canacity and treated at 3400— 3300r.n.m. for 15 minutes
The temperature of the sample should throughout the centrifugal
treatment be kept below 20°C. When the supernatant liquor thus

appearing is measured as Cg,the factor of water intake, Q(%), of the

raw fish can be calculated by means of the following equation:

Q=%‘V—({oo—c)~c

Q thus calculated, standing for the quantity of water or agueous
solution coming held by 100 grams of raw fish, corres»onds numeri-

cally to the newly fixed amount of acuecus med

ium represented as

nercent of the weight of fish.

ii1) The factor of water intake variable with salt concentration,

How, presenting the results obtained according to the above-
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ed method In Figs. 1a-9, a brief discussion will be given
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8bout the effect of environmental salt concentration on the factor
of water intake.

In using a phosphate capable of developing a basic reaction
in water, the sa2lt solution has to sultably be neutralized before use,
Since the factor of water intake 1is sharply influenced by pH.

In most of the experiments that led to these results, fish flesh
pr'GViously well rinsed with water was employed as. sample. In nrevﬂrin?
Such a rinsed sample, minced fish was placed in plain water of 5
times the welght of fish. After thorough stirring, the fish was
Settled and drained. Through repeating this operation a few times,
there was obtained a sample of rinsed fish.

As seen from the results presented in Figs. 1A-9, which contain
for the sake of reference also a few data for pork as an example of
Meat, rish shows a very large factor of water intake in plain water;
hOWBVer, a notably small factor of water intake in a salt solution
of low concentration, As seen in Fig.l, on the other hand, a fish
S&mple not rinsed with water showed a small value of the factor of
Water intake even when placed inyplain water. As raw fish inherent-
ly contains various kinds of ionizable matter, they were perhaps
lonized in the added water and gave rise to an enviranment similar
i that prevailing when a rinsed fish was placed in a dilute salt
S8lution. Therefore, to make clear the influence of a salt exist-
1n8 at a low concentration, the fish sample to be used must have
pbeviously been well rinsed with plain water.

It may be remarked, in thtégonnection, that, in the praétice
i "kamaboko™" manufacture, i1t is recommendable for obtaining a
highly elastic, dense product to subject raw fish, as practised by
Some makers, to final rinsing in a dilute salt solution. According
% the kind of raw fish, the usual bleaching with water alone often

Makes the raw fish turn out to be too water.




rom the above data, it may be given as a conclusion that

Raw fish recedes in the presence of a small amount of neutral
salt in 1ts ability of water retention. The factor of water intake
of fish attains thus to a minimum at a certain low value of en-
vironmental salt concentration. Saying further, the salt concent=-
tion.corresponding to the minimum factor of water intake is consider=-
ed to be dependent on the ionic strength and the type of dissociat-
ica%f the salt ccncerned. When the salt is to be assigned with m
stages of electrolytic dissociation, there will appear m minimus
on the curve of water intake drawn against salt concentration.

It has further been disclosed that the salt concentration at
the minimal water intake approximalely satifies the following
relation:

7/;2{2{ xz/ZlZ.’cl gl &

.

wherein V, stands for the molar concentration, Zg for the valency
of the i—th lon produced by complete dissociation of the salt and
Z), represents the valency of the ¢-th ion present in a dissoeia-
tion stage of the salt in which the minimum water intake makes its
appearance. This relation is referred to by the author as the
equation of salt concentration at minimum water intake.

For reference, the values of concentration calculated and
proved to sPtier this equation are  1isted in Table 1 for several

kinds of salt,
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results he obtained in study-

entration influences

ox ) ¥ of kamaboko,

a r grinding

fis ther with common salt added in an amount of 3% of the weight
of fi ste into a number of
lets, kinds of salt in

various amounts and solidifying these lots of fish paste by cooking
for 25 minutes at 95+ 100°C. Salt concentrations thus established
in kamaboko specimens were expressed as the number of mols of salt
added to 1Kg fish paste.

Jelly strength measurement: In judging the elasticity or jelly
strength, each kamaboko specimen was chewed and organoleptically
estimated of its 'elastic response to teeth. Grading of specimens
according to thus estimated jelly strength was carried out by the
following procedure:

Kamaboko specimens of various salt contents prepared as above
are first designated A, B, C,8------., They are then brought into
pairs. Changing the combination of pendant members as many in
kind as possible, comparative jelly strength is represented accord-
ing to the degree of distinction found between these pendants, for
example, as A=B, A2C, ADD, L7 E, ADF and so on. The symbols

%, 25> pond 3 being estimated as 0, 0.5, 1.0, 1.5 and 2.0

marks, respectively, the total marks to be given to a particular

specimen are obtained after comple

the comparison of every one

10
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while a specimen found always

z no marks at all.

As repgards the method of measuring kamaboko jelly strength,
there has been presented by Shimizu and Simidu a Gelomet;:?)ﬁn
Instrument specially designed for this purpose. This instrument is
Very elaborate and allows the jelly strength to be calculated from
the strength and elongation at break measured therewith. The present
8uthor, however, through his repeated employing this instrument,
takes it as somewhat unsatisfactory in its demanding a long time of
Measurement and a great bulk of specimen. The above introduced proce-
dupe pontrived by the present @uthor, on the other hand, proved as
Striki ingly suited to be used in estimating relative jelly strength
°f Kamaboko specimens. Only defect assignable to this method is
its incapability of allowing one to get an absolute value of jelly
stPEngth.

Now, for kamaboko specimens with various salt contents, jelly
stpength reprecsented as the marks they acquired through the above

Pr
*TOcedure of examination is given in Rigs. 10~.16.

Fge g0~ Fig. 16

As seen from the data in these Figsw, raw fish 1s caused by the

aq
ditiOn of salt to exhibit a minimum jelly strength at a certain
Lo

w
Concentration of the salt. As to the salt concentration corres-

Don,
di“& to this minimum of jelly strength, further, a relationship

hag

been a1 scovered that it agrees with the salt concentration which
ro
Vides raw fish with a minimal value of the factor of water intake.
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Fig. § Urganoleptically marked jelly-strength
ot Kamaboko plotted against the concen
tration of the Kl added to a raw fish paste
prepared from nibea argemtata. The nu
merals along the curve show the pH values
of Kamaboko specimens
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Nl‘. Organoleptically marked jeily-strength
of Kamaboko plotted against the concen-
tration of the K50, added to a raw fish
paste prepared from widea argestats. The
numerals along the curve show the pH
values of Kamahokc specimens
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Fig. 11 Organoleptically marked jelly
strength of Kamahoko plotted against
the concentration of the MgCl; added
to a raw fish paste prepared from nibea
argentata. The numerals along the
curve show the pH values of Kama
boko specimens
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Fig. % Values of pH and organoleptically estimated
jelly strengths of Kumaboko specimens from sea
el flesh by addition of verious amounts of equi-
molar mixture of KHFO, and KHPO,.
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Z-, the valency of the € -th ion droduced by complete
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di
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and indeed by w2y of the follo:

eguation:

e

L

Loz x4 Bl =o

From the fact that the salt concentration making a raw fish

show a minimal factor of water intake agrees entirely with that which

imvoses the corresponding kameboko product with a minimal jelly

strength, it may well be deduced that the elasticity of finished

kamaboko is closely connected with the factor of w=ter intake of

ravw fish, though the routine process of kamaboko manufacture is

carried aut in the presence of common salt at a concentration far

remote from that minimizing the elasticity of the vroduct.

Summary

The festure of the influence of various kinds of added salt on
the moisture retention of raw fish wasg experimentally studied in detail
under verying the envirenmentsl galt concentration. ‘The results in-
dicate that pay fish attains 1in its affinity to water

the term of factor of water
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