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The Determination of Salt Contents of “Shiokara” Squid
(Salted Squids) by the Sodium-Ion-Selective Electrode

Asako HATAI
Department of Home Economics, Hakedate College, Hokkaido University of Education
040 Hakodate

Abstract

In determining the salt contents of salted squids at a factory, speed, easiness and accuracy
are required. The salt contents in salted squids were determined by means of the following four
methods: A) Titrating Cl~ contents by Mohr's method, after diluting the sample of the salted
squids by one tenth times by homogenizing the mixture of 10 g of the sample and 90 ml of water.
B)Determining Na* contents with sodium-ion-selective-electrode, after dilution. C)Obtaining salt
contents by multiplying the Na* contents with sodium-ion-selective-electrode without diluting the
samples, and water contents. D) Obtaining the concentration using NaCl solutions within the
range from 0.0to3.0%, as 0.2, 0.4, 0.6--+3.0%, by means of a sensory test by 7 panelists, after
dilution. The samples were prepared by adding 0, 1, 3, 5, 10, 15, 20and 25 g of market salt of
medium grade to 100 g of raw materials(squids). The results by each method showed 4 to 22%
salt contents of the salted squids. Salt contents by the four methods coincided one another within
the error of + 10%. Salt contents calculated by means of Cl~ concentration were found almost the
same as those by means of Na* in the experiments. The time necessary for the measurement by
these methods was discussed. When a factor was used, the sodium-ion-selective-electrode method
was found to be practical for the analysis of salt contents in a factory.
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Table 1. Salt contents of salted squids, I.

Exp.  Added salt Salt contents Salt contents Water contents Salt contents Salt contents
No to 100g of by sodium by sodium calculated (1) caleulated (2)
raw materials electrode electrode
after dilution without dilution
Mz
X1 X3 M NQ(IOD—X;) Ny(F-xq)
4 % % % % %
1 0 0,48 5.0 7.l 4,1 4.5
1 0 5.2 4.2 4.7
2 1 .57 .4 76.0 5.2 5.8
z 1 7.0 5.7 6.3
23 3 0.72 7.4 75.0 6.0 6.7
3 3 9.5 7.9 8.6
4 § 0.89 9.9 73.0 8.0 8.9
4 5 11.2 9.2 10,1
5 10 1.32 16.0 70.0 13.3 15.1
5 10 15.8 13.1 14.2
i3 15 1.70 18.9 67.0 15.4 16.8
i3 15 20.0 16.8 18.0
7 20 1,43 23.1 64.0 19.2 20.8
7 20 22.5 18.6 20.3
8 25 2,10 24.9 62,0 20,6 22.4
(F=0.90)

By homogenizing the mixture of 10g of salted squids and S0ml of water,

Table 2. Salt contents of salted squids, II.

Exp. Added salt Salt contents Salt contents by sensory test after dilution
No to 100g of by silver nitrate A
raw materials titration %
after dilution Panel
X

E % 1 2 3 4 5 [ 7 Average
1 a 0,435 0.6 0.4 0.6 0.6 0.4 0.4 0.4 .48
2 1 0,648 0.7 0.8 0.8 0.5 0.6 0.8 0.6 0.69
3 3 0,803 1.0 1.0 0.5 0.5 1.0 0.6 0.8 0.77
4 5 .958 1.0 1.2 1.0 1.0 1.2 1.2 0.8 1.06
5 10 1.380 1.5 1.2 1.7 1.6 1.4 1.4 1.2 1.43
3 15 1,748 1.6 1.6 1.6 1.7 2.0 1.6 1.8 1,70
T 20 2.011 1.6 2.2 1.6 1.6 1.8 1.8 1.6 1.73
B 25 2,219 2.3 1.8 2.4 2.2 2.8 2.4 2.2 2.30

The samples were diluted by homogenizing the mixture of 10g of salled squids and 90ml of water.
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Table 3. Time necessary for determination of salt content in salted squids.

No. Determinating methods Sample number Time for measurement
of salt content Hours

1 After dilution 10 2.0 (weigh, dilute, filter) 1;
sodium electrode measure, 1

2 Without dilution 10 1.0 measure, 1

sodium electrode

3 Without dilution 10 6.0 measure, 1; water content, 5
sodium electrode and
water content

4 After dilution 10 1.3 (weigh, dilute, filter) 1; titrate, 0.25
silver nitrate titration

5  After dilution 10 35 (weigh, dilute, filter) I; measure, 25

sensory test
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Salt contents of salted squids (NaCl

1 1
o 10 20

Added salt to raw materials (g/100g materials)

Fig. 1 Salt contents of squid shiokara (salted squids).

1, A Salt contents %, by sodium electrode, after dilution. (Ny=10x)
2, + Salt contents %, by sodium electrode, without dilution, calibrated with
water content, (M)%. (szla’)—'_wi;-)
3, v Salt contents %, by sodium electrode, without dilution, mutiplied
with a factor F, F=0980  (N;=F-x;)
4, O Salt contents %, by silver nitrate titration, after dilution. (Ny=10x,)
5, [1 Salt contents %, by sensory test, after dilution. (Ns=10x5)

(N: Salt contents %)

Water % g )
contents N P Solid part
M (g) / ‘- B R(g)

Dissolved % K
salt in the ol Fixed salt
liquid part R ' in the solid
S, (g) part
/ S: (@)

Fig. 2 Model of conditions of salt in the salted squid sample. (g/100g sample)
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