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Studies on the Complete Utilization of Squid (Ommastrephes sloani pacificus)

XVIII. On the manufacture of salted dried squid meat
Terushige MOTOHIRO, Seigo FUKUSHIMA, and Eiichi TANIKAWA

Abstract

A study on the manufacture of salted dried squid meat was undertaken in order to obtain a
scientific standard of raw material, condition of procedure and preservability of the product. Re-
sults throughout the experiment show that the limit of fresheness of raw material allowed V. B.-N
below 20 mg%;. The amount of sodium chloride penetrated into squid meat, reachd to the state
of equilibrium needing about 9 hours after soaking. The amounts of sodium chloride in squid
meat at the equilibrium were 3.8%3,8.5%, 13.6% in the case of the soaking in 5%, 10%, and 15
2 sodium chloride solutions, respectively. The preservability of salted dried squid is governed
by its degree of drying, but not sodium chloride content. From experimental results, the storing
period of salted dried squid may be presumed to indicate from the drying degree, sodium chloride
content and temperature in leaving period after drying. From the relations between these fac-
tors, a measuring scale was contrived.
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Table 1. The quality of salted dried squid product when the freshness of raw squid is changed

[ N
V.B.~N in | . V.B-N in NaCl in Organoleptic
. Conc. of Soaking . squid after . >
raw squid . salted dried soaking inspection of salted
o brine (24) time Chrs.) [ . 2 2 . oy i
(mg2) | squid(mg %) (%) dried squid product
] . . ]
|
3.2 10 3 24.5 7.5 Good
Dissolved out
| .
u.7 | - 10 ‘ .3 .. 330 7.0 of pigment upon
i the surface skin.
Significant loss
ofhsquic(ii n;:eat. ot
3 . : Changed the color -
&5 | 10 3 47.0 55 of meat to reddish.
o : ‘Produced a putrefactive
i odor.
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Table 2. "The quality of salted dried squid product, when the freshness of raw
squid and the-amount of salt added to the raw squid is changed

V.B~N in | Conc. | Soaking In salted dried squid Organoleptic
squid. of time | ‘
(mg2s) brine (hrs.) V.B.-N. | T.M.A, pH inspection
%) (mg25) (mg) .
5 3 20.5 1 6.5 6.0 Good
6 25.5 | 8.0 6.0
o_o |0 3 30.0 | 10.0 6.0 ,'
. 6 22.0 | 7.0 6.0
15 3 19.5 7.0 6.0 ,
6 23.0 7.5 6.0
5 3 31.0 { 9.5 6.2 ,
6 32.5 11.0 6.2
16~20 10 3 30.0 10.0 6.2 ,
T 6 30.0 10.0 6.2
a 15 3 35.0 11.0 6.2 ,
6 . 33.0 11.0 6.2
3 47.0 13.0 6.2 Significant loss of
squid meat. :
5 Dissplved out the
pigment upon the
6 50.5 14.0 6.4 surface skin.
2~ N - T
20~30 10 3 45.5 12.0 6:4 ,
6 45.5 12.5 6.2
15 3 43.0 12.0 | 6.4 ,
[ 51.5 14.0 6.0
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Table 3. Change in the amount of water, salt and width of squid during the
soaking in various concentrations of NaCl solution

. Ti hrs.

S N 0 3 6 | 9 | 12 | 2 | 30
' Water (%) 75.5 | 73.7| 72.2| 70.8| 71.2| 70.5| 70.3
59 " NaCl (%) 0.3 3.6 3.2 3.8 3.9 3.7 4.0
(Per dried matter) | (1.22) | (13.7) | (11.5) | (13.0) | (13.5) | (12.5) | (13.4)
Wide (mm) 0.47| 0.48| 0.48| 0.50| 0.51| 0.51| 0.52
Water (%) 75.5| 69.4| e71.4| 61.0| — 67.5 | 68.2
w2 | NaCl (%) 0.3 7.4 8.3 9.0 85 8.3 85
(Per dried matter) (1.22) [ (24.2) | (25.2) | (27.2) | - (- | (25.5) | (26.7)
Wide (mm) 0.47| 0.50| 0.49| o0.49| 0.50| 0.51] 0.51
Water (95) . 75.5| 69.5| 67.0| 66.5| 66.0 — 65.5
15% NaCl (%) 0.3 8.5 11.1 13.6 | 13.3 14.3| 12.7
(Per dried matter) (1.22) | (27.8) | (33.6) | (40.6) | (39.D | (=) | (36.8)
’Wlde (mm) 0.47| 0.48| 0.49| 0.50| 0.50| 0.52] 0.52
) | Water (%) 755 67. 0| 640 60| 620| 61.0] 60.0
26‘_;% NaCl (%) | 0.3/ 10.5| 13.5| 14.0| 16.5| 16.5| 17.0
2. .|  (Per dried matter) | (1.22) | (30-3) | (37.5) | (38.9) | (43.4) | (42.3) | (42.5)
Wide (mm) 0.47! 0.47 | 0.48, 0.50| 0.51| 0.51| 0.51
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Table 4. Changevin the values of -log (1-S/Soo) and m2t/I* during the
soaking of squid meat in 26.42 NaCl solution

|
Soaking | Width | Water | NaCl |
time of contents | contents S* 1-S/So ~log (1-8/Scc) n /12
t (hrs.) squid
i (em) m (%) | Sa (%) (%)
0 0.47 75.5 0.3 — — —
3 0.47 67.0 10.5 13.5 0.49 0.309 133.5
6 0.48 64.0 13.5 17.4 0.34 " 0.469 254.5
9 0.50 64.0 14.0 17.9 0.32 0.495 354
12 0.51 62.0 16.5 21.0 0.21 ' 0.678 400
24 0.51 61.0 16.5 21.3 0.18 } 0.745 910
30 0.51 60.0 17.0 22.1 0.16 0.796 1130
*S = (Sa/Sa + m) x100 o
8 13 a 2 v v (Clupanodon puncutatus) (=
0.9 T, K% 0.0045 (6.5°40.5°C 12T, T4 4
K ¥ A (Psenopsis anomala) \=->v~Tlii K1 0.0098
0-8f- (10.5°%1.0°C 1285V "T) DEY BTV 20 1 DAED
0.7 KEOPHEWZ &34 2Eiciiasi {, &l
F Y P KOSTEEE, EML T2 85T 2ol EIboR
3 0.6F ] : FOMER I URETY , M EESERICBE
= o5 . LIS Vb D LB b Bo
L ‘ B EOSBRERE S LEEL AL 2 ¥ BHET 55 E,
-g £ % OEAABREER AL BB A0 &
T %<, WOBERKCBET 58I REREER 6
BICIE s BEICET A2 L bbb Bo T 1 2HOH
B v Bre b b MED FicEEKPICBET S
LB ARETH D,
_ 4 MELZN ADORR
[ I} ]
0 200 400 600 WL 2 2BEOHO—114: 1 b ORFEMEY B
2t /12 REHILICDIN, —RoAL 2 LIEIRRY, %

Fig. 1. Relation between —log (1-S/Sco) and #?2/1*

~—~(O— Ommastrephes sloani pacificus
—@— Clupanodon puncutatus
—Aa— Psenopsis anomala
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FEAbNbBo I > THEELIHEEL A 2 ¥ HEL,

BRI OTREULEREL AL 22100, 25°k LU
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T.M.A. 3 XU pH ORIER o700

FIHBEL AL BEE YRN8, & ORBOBESD 30 YRI5 700, BB LT A~
Vv A3y (C.T.C) % 100 p.p.m. OBECI0%RRKMCRML Tk &, = oREABICEBET 3 4 %
A% & USRI RAERMOS A & £ RN U, ML AL 2 2808 L1,

(2) =BRER S L UELR
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Table 5. Putrefactive procedure of salted dried squid left at various temperature

Temp.| Time |V.B.-N|T.M.A | pH Remarks
CO| (s |omge)| (maied -

0| 125 | 5.0 | 6.2
12 10.0 5.0 6.2 | Not changed.
24 13.4 5.0 6.2 | Not changed.
10 48 | 155 | 5.0 | 6.2 | Slightly wet of the surface.

72 20.7 6.5 6.6 | Showed wettening ‘‘mure”’ of the surface.
80 37.2 | 10.5 7.0 | Significantly wettening. Produced a putrefactive odor.
96 71.6 14.0 7.2 | Putréfied.

.0 | 125 | 5.0 | 62
12 15.6 7.0 6.2 | Not changed.
24 20.3 7.5 6.4 | Wettening of the surface. .
25 32 17.5 7.5 6.4 | Wettening of the surface.
48 20.1 6.5 6.6 | Dissolved out the pigment upon the surface skin. Changed reddish.
56 48.2 10.5 7.2 | Showed wettening. Produced a putrefactive odor,
72 | 91.5 | 18.0. | 7.2 | Putrefied. '

0 12.5 5.0 6.2
| 12 13.2 4.0 6.0 | Not changed.
37 | 24 | 18.6 4.5 | 6.2 | Wettening of the surface. Dissolved out the pigmment upon the skin.

i 30 32.7 7.0 6.6 | Showed the wetféning. Produced a stench smell,
: 48 58.8 14.5 7.0 | Putrefied.

BSRICADND & D ICHBIBE G R B0 U, EWEEL AL 2 OBBIIELH & & 345, 10°CT
V3725, 25°C T Li48BERiER, 37°C Tli24BS BRI HRBRENC & o TBK OB, B® b i, & DB
12 V.B-NE & LT 20~30mg2 1SS L 2D Lo LML 2L 2 OROREIIMBOBE L L X 31
V.B~Nf 30mg2 v B L LTHIELIBAbDLEALN B, ;

HWEL A ACBBH (C.T.CO 2 HmL, BEY e L THEL - HAOV.B-NEOELIIE 2
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Leaving time (days) () LB BT Lo THEEL A

Fig. 2. Change in the amount of V.B.-N when both L ABBEL, BRoOBEEY 5%, 10% &
the salted dried squid added and non-added C.T.C. which U, 2120k BH60%, 50%% & UF40%

were left at 20°C (relative humidity 70%) ~ . 8
—O— C.T.C. non-added salted dried squid EUTe T bEARY 7 BB FIAN,
—@— C.T.C. added salted dried squid ABNOBE I TR L AL *RAL TS

 ZICHESLTEHE, 10°, 20° B LU 30°C D

V.B.-N (mg 25)—>

BECHEL C—ERHEICREL, ERicfL 1,

(2) EEAJER : BPE4 OEBNC L VHEL AL 2OBBREE I VB-NEOERIC L >THEL LB
LHbhpola0T, LROERESY —~EREEICIH L THHEOEZR EFU & 5 Conway HEILEIRI
HICEDTV.B-NERHE LU0 I > TV.B-NED30mg2it ¥ IR E L ,-30mgB LI & o7
AR E Uico
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Fa7c BEERIC D o

I THE4ANLYHERE L ETARE OBRY R L Ta 5L

= bpm-..... (4) .
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—0.57, ¥ Ti210= T 30 DfEi % z; 50 z::o% 5 E DL 24 2 OKIE & EAE AR & DBEFIL
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eaving time (days) )
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Fig.3. Change in the amount of V.B.-N when both " . ) . _ R
the salted dried squid added and non-added C.T.C. which UTREHR (D) L —EDOBEROBH 5.2 & 4

V.B.-N (mg%)

were left at 20°C (relative humidity 90%) HEH N 50, BEIEIIAAT S LR3E
—O— C.T.C. non-added salted dried squid iz};ﬁ/_‘» brci%A.b— eSS 3 i)’fPFﬁﬁE L

—@— C.T.C. added salted dried squid
%o HIHEE L AL 2 B DI LS T3
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Table 6. Changes in the amount of V.B.-N in salted dried squid which was various water and salt contents and left at various temperature

|

BoE K Y X I

Water Salt Temp. | ( V.B.-N (mg'%)»
corent | eoment | CO o |1 |2 [ 3 | 4 5| 6 | 0] 15| 20| 3| 0| 5|40
10 | 32| 32| 35| 10.0] 45| 45| 55| 105 32.0
5 20 | 32| 32| 55| 55| 182 33.5
30 3.2| 7.5| 28.5| 50.0
60 e
10 3.2 —| —| —| 65| 65| 9.0| 9.0/ 30.5
10 20 3.2 45| 45| 55| 10.5| 21.5| 45.0
30 3.2| 7.5| 28.5| 28.5| 56.5
| 10 32| —| —| —| —] ss5| —| 7.5] 105 39.0
5 20 32| —| —| 6ol —| 60| —| 33.5
30 32| —| 40 —| 25.0| 485
50
10 32| —| 40| —| —| —| —| 15| 10.0] 125 42.0 ;
10 20 32| —| 45 —| =| —| —| 135/ 8.0 |
30 32| —| 60 —| 12.0| 1..5| 34.0
10 32| —| 80| —| 55| 55| —| —| 55/ —| 17.0| 20.0] 385
5 20 32| —| —| 40, —| —| 7.0| 12.0| 26.5 ;765
o 30 3.2| —| 30| —| 55| 7.5 10.5| 44.0 q
10 32| —| —1 —| =] —| 40| —| —| 50| —| —| 15| 285
10 20 32 —| —| —| =~| =] 70| —| 19.0] 2.5
30 3.2 —| 35| —| 6.0| 85| 145  43.5
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1959) Tolln © 4 ASESAROBEE (18)
Table 7. The values of various coefficients

w T S b -m c —-n a v g
5 171.0 0.86 154.2 0.37 1.7 24
1 10 196.0 0.87 | 167.0 0-39 1.7 24
, 5 171.3 0.86 104.5 0.32 1.7 24

40 20
10 196.0 0.87 120.0 0.34 1.7 24
5 171.3 0.86 71.2 0.25 1.7 24
% 10 196.0 0.87 84.5 0.28 1.7 24
s 0.1 | 0.7 154.2 0.37 2.5 20
1 10 127.0 0.79 167.0 0.39 2.5 20
5 100.1 0.77 104.5 0-32 2.5 20

50 20
10 127.1 0.79 120.0 0.34 2.5 20
5 100.1 0.77 71.2 0.25 2.5 20
% 10 127.0 0.79 84.5 0.28 2.5 20
» 5 4.5 0.57 154.2 0.37 5.0 5
10 66.9 0.68 167.0 0.39 5.0 5
&0 2 5 4.5 0.57 104.5 0.32 5.0 5
10 66.9 0.-68 120.0 0.34 5.0 5
5 44.5 0.57 71.2 0.25 5.0 5
% 10 66.9 0.68 84.5 0.28 5.0 5

w1

Fig. 7.

0.5

Relation between water content (W) of sa

1.0
(f-m) i
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Fig. 8. Relation between leaving temperature (7" of salted dried squid
and coefficients (¢) and (-n)
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Fig. 9. Relation between water content (W) of salted dried squid and

coefficients (@) and (-g2)
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Fig. 10. Change in the value of coefficient (&) with chanée of water
(W) and salt content (S) of salted dried squid )
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T L B 40 80 120 160
I - ®
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A J i A 1 " I\ ’
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Fig.11. Change in the value of coefficient (b) ‘
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X [
D AR (1952). : SRBESITRURER. 83p. HK; BILE.
2) Asano, M. & Sato, H. (1954). : Tohoku J. of Agr. Research, 5 (3), 191-195.
D A+HE - dbbks (1950, ¢ BEPEMBERE (3. 1-4: KEFREREE.
O /- HE (1909). © KEH. 5 (@ ’
5) 4 (1902). : dbAkEHH. 36, 37.
6) JILE (1942). : BASE 10 (6), 256.
7 Bls (1956). : LA KEERE. 7 (), 165-171.
8) hE (1943). : HAE 12 (D, 57.
9 Bl (1956). : Jbk/KeERR 7 (1), 49-61:
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Table 8. The values of various coefficients and of each articles in formula (7)

. | = =T B =
w T S b —m % ¢ -n a -g logT/mlogb/milogW/n logt/n| log S|log a|log g
5|171.00 0.86 154.2 0.37] 1.7 | 24| 1.16 | 2.61 | 4.33 | 5.89 | 0.699 0.230| 1.380
10 7 | 182.0| 0.86) 160.0 0.38| 1.7 | 24 [ 1.16 | 2.62 | 4.22 | 5.70 | 0.845 0.230| 1.380
9| 192.0/ 0.87 165.00 0.39] 1.7 | 24 | 1.13 |2.62 | 4.10 | 5.7 | 0.954 0.230| 1.380
10 | 195.01 0.87 167.0' 0.39] 1.7 | 2411.13|2.63/4.10 5.7 |1.000' 0.230' 1.380
5| 171.0| 0.86 130.0] 0.35| 1.7 | 24|1.36|2.61|4.59| 6.0 | 0.699 0.230] 1.380
15 7 | 182.00 0.86| 136.0) 0.36| 1.7 | 24 |1.36 |2.62 | 4.45 | 5.9 | 0.845 0.230 1.380
9 | 192.0| 0.87 141.00 0.36| 1.7 24 |1.36|2.62 | 4.45 5.9 |0.954 0.230| 1.380
10 | 196.0| 0.87) 143.0' 0.37] 1.7| 2411.362.63 | 4.33 | 5.85 | 1.000 0.230! 1.380
5|171.3 0.86 104.5 0.32| 1.7| 24|1.52|2.61|5.00 | 6.45 | 0.699] 0.230] 1.380
o0 | 20 7| 182.0| 0.86 112.00 0.33| 1.7 | 24 |1.52|2.62 | 4.85 | 6.2 | 0.845 0.230| 1.380
9| 192.00 0.87118.00 0.34] 1.7| 24 |1.50 |2.62 | 4.70 | 6.1 | 0.954| 0.230 1.380
10 | 196.0| 0.87 120.0 0.34] 1.7 | 2411.50|2.63|4.70 | 6.1 | 1.000 0.230l 1.380
5|171.3 0.86 88.00 0.29] 1.7 | 24|1.62|2.61|5.52|6.7 |0.699 0.230 1.380
25 7 | 182.0| 0.86| 94.0 0.30| 1.7 | 24 |1.62|2.62|5.35| 6.5 | 0.845 0.230 1.380
9 | 192.0{ 0.87]100.0/ 0.31] 1.7 | 24 |1.61|2.62 |5.20 | 6.4 | 0.954) 0.230| 1.380
10 | 196.0' 0.87 103.01_0.32] 1.7 24 [1.61|2.63]5.00 (6.3 | 1.000 0.230 1.380
5| 171.3] 0.86| 71.2] 0.25| 1.7| 24|1.71]|2.61|6.80| 7.4 |0.699 0.230| 1.380
30 7 | 182.0| 0.86 77.0| 0.26| 1.7 | 24|1.71|2.62|6.15| 7.2 | 0.845 0.230 1.380
9| 192.00 0.87) 82.0) 0.27| 1.7 | 24 |1.69|2.62 [5.90 | 7.1 | 0.954 0.230 1.380
1| 10/19.0 0.87 84.5| 0.28] 1.7] 24/1.6912.635.75 | 6.89 | 1.000/ 0.230 1.380
5| 136.0 0.82 154.2) 0.37] 2.0| 23] 1.22|2.56|4.20 | 5.9 |0.699 0.301 1.361
10 7 | 147.0) 0.84/ 160.00 0.38| 2.0 | 23 |1.19 | 2.57 | 4.10 | 5.9 | 0.845 0.301 1.361
9| 158.0| 0.85165.00 0.39] 2.0 | 23|1.17|2.58 | 3.95| 5.7 | 0.954| 0.301 1.361
10| 163.0 0.86] 167.0 0.39| 2.0 2311.1612.5813.95]5.7 |1.000/ 0.301/ 1.361
5136.00 0.82 130.0 0.35 2.0 | 23] 1.42|2.56|4.85| 6.0 |0.699| 0.301| 1.361
15 7 | 147.0) 0.84 136.0[ 0.36 2.0 | 23 |1.39|2.57 | 4.65| 5.9 | 0.845/ 0.301 1.361
9| 158.0{ 0.85 141.00 0.36] 2.0 | 23 |1.37|2.58 | 4.45 | 5.9 | 0.954 0.301 1.361
10 | 163.0, 0.86 143.0| 0.37] 2.0 | 23(1.36 | 2.58 | 4.40 | 5.85 | 1.000/ 0.301] 1.361
5|136.00 0.82 104.0 0.32] 2.0| 23] 1.58|2.56 | 4.85 | 6.45 | 0.699 0.301] 1.361
5| 2 7 | 147.0| ©0.84 112.0) 0.33| 2.0 | 23 |1.55 ] 2.57 | 4.70 [*6.2 | 0.845 0.301 1.361
9| 158.0 0.85 118.0[ 0.34] 2.0 | 23 |1.53 |2.58|4.55 | 6.1 | 0.954 0.301 1.361
10 | 163.0 0-86] 120.0] 0.34] 2.0 23|1.51!2.58|4.55| 6.1 | 1.000/ 0.301] 1.361
5|136.0 0.82 88.00 0.29] 2.0| 23| 1.71]2.56|5.35| 6.7 | 0.699 0.301 1.361
25 7 | 147.0| 0.84| 94.0) 0.30| 2.0 | 23|1.66|2.57 |5.20 | 6.5 | 0.845 0.301 1.361
9 | 158.0, 0.85 100.0/ 0.31| 2.0 23| 1.64 |2.58 | 5.00 | 6.4 | 0-954| 0.301 1.361
10 | 163.0| 0.86 103.0' 0.32[ 2.0| 2311.62|2.58 |4.85| 6.3 | 1.000/ 0-301] 1.361
5] 136.00 0.82] 71.2] 0.25| 2.0| 23]1.79|2.56|86.20| 7.4 | 0.699 0.301] 1.361
30 7| 147.0| ©0.84 77.0| 0.26] 2.0| 23|1.75|2.57{5.95|7.2 | 0.845 0.301 1.361
9 | 158.0{ 0.85 82.0{ 0.27| 2.0 | 23|1.73|2.58|5.75 | 7.1 | 0.954 0.301 1.361
10 | 163.0l 0.86] 84.0] 0.281 2.0 2311.7112.58[5.50 | 6.89 | 1.000 0-301] 1.361
5| 100.1) 0.77 154.2] 0.37| 2.5| 20| 1.29)2.60 | 4.60| 5.9 | 0.699 0.397| 1.301
10 7 | 111.0] 0.78] 160.01 0.38] 2.5| 20| 1.28 | 2.60 | 4.45 | 5.7 :| 0.845 0.397, 1.301
9| 122.0| 0.79| 165.00 0.39] 2.5 20 |1.26 | 2.65 | 4.35 | 5.7 .| 0.954 0.397 1.301
50 10 | 127.00 0.79 167.01 0.39! 2.5| 2011.26|2.654.35 5.7 | 1.000 0.397/ 1.301
5| 100.1 0.77 130.0| 0.35| 2.5| 20| 1.49|2.60 | 4.85| 6.0 | 0.699 0.397 1.301
15 7 | 111.0, 0.78| 136.0; 0.36| 2.5| 20| 1.48 |2.60 |'4.75 | 5.9 :| 0.845/ 0.397 1.301
9| 122.0| 0.79 141.0| 0.36| 2.5| 20| 1.452.65 | 4:75 | 5.9 | 0.954) 0.397 1.301
10 | 127.00 0.79| 143.0] 0.37] 2.5| 20 1.45)2.65|4.60 | 5.85 | 1.000/ 0.397| 1.301
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(Table 8, Continued)
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Fig. 14. A measuring scale to determine the storing period (D)
by water (W) and salt content (S) of salted dried squid and leaving
temperature (77) -
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