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STUDIES ON THE COMPLETE UTILIZATION OF SQUID (Ommastrephes

sloani pacificus).

Vl. STUDIES ON THE MANUFACTURE OF “Surume” (DRIED SQUID) (1).
THE CAUSE AND THE METHOD OF PREVENTION OF SO CALLED
“MORNING-BURN” OF “Surume” (DRIED SQUID).

Eiichi TANIKAWA and Minoru AKIBA

Faculty of Fisheries (Hakodate), Hokkaido University.

When fresh squid caught in the period from July to September, is dried in the sun
directly after landing, there appears a black zone near the central line of the back
of the dried body. The blackening of the skin of the dried body is bad in appearance,
and the selling price is lower. The cause of this blackening of the skin of the dried
body was clarified as follows:

The pigment-cells situated between the surface skin (epidermis) and the true skin
(corium) is still dark red brown in the condition of rigor mortis after catching; these
pigment-cells remain unchanged when the squid itself is rapidly becoming completely
dry. For this reason the phenomena of the blackening, so called “Morning burn”
appears.

The writers have studied from histological and chemical viewpoinis on the pigment-
cells to try to find out how to prevent the so-called “morning-burn™ The changes
of the pigment cells during drying, and steeping in sea water or in various pH
solutions were studied. The method of prevention was to steep the squid in water
for some hours and to wash before drying.
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Table 1. Comparison of the chromoproteid in surface skin of squid with that
of squid-ink of which chemical characteristics.

Chromoproteid in surface

Chromoproteid of squid-ink skin of squid

Water content 20.1% 11.225
Total-nitrogen 13.8% (dried matter) 11.12 (dried matter)
Water Insoluble Insoluble
Solubilite N/I0H S04 | A little ?cﬂible (Yell_owii}: brown) Insoluble (Light yellowish brown)
" | N/10Na0OH S"l“gﬁlf,‘)‘f;ziﬂbymﬁiﬁdve' Soluble (Slowly dissolve, réddish pink)
3926CHs COOH| ingoluble ’ insoluble
Xanthoproteine reaction - . -
Biuret reaction : — —
1025 CCl15;COOH Make a precipitate Make a precipitate
NaOH solution Soluble(Unchangeable in heat) Soluble (Unchangeable in heat)
Cone. HNO; Slettowist brown i hest D incngable i )
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W RS EAT AW O=2L EDOTV 3,
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Fig. l-a. Distribution of  IPig. 1-h. Distribution of squid  Fig. 1-c. Magnifica- Fig. 1-d. Ma-
squid pigment-cells (with pigment-cells (only skin). tion of A part. gnific.tion
squid meat), of C part.

Fig. 2-a. Microscopic photogra- Fig. 2-b. At B part (x85). Fi.. 2-c. At A part (x85).
ph of pigment cells at C part
(%85

Fig. 3-a. Contractive moving of Fig. 3-b. Contractie moving of Fig.5. Distribution of pigmént-
pigment-cells. (C part) (%90 p'gment cells. (C part) (x 90} cells after drying (see Fig. 1
-b. of skin only).
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Fig. 4-a. Constitution of squid epiderm’s and the TFig. 4-b. Constituion of :quid epidermis and the
position of pigment-cells at A part (X90) positinn of pigment-cells at C part (x90).

Fi. 6-a. Microscopic pho- Fig. 6:-b. At C part. VFiU. 7-a. Microscopic pho- Fig 7-b. At C part.

tograph of pigment-cells (x55) tograph of pigment-cells (%55
at A part of morning-burn at A part of epidermis
squid surface skin. (see of squid sauce (X 55

Fig. l-a, b) (X55).

s L : Fig. 8-c. Microscopic pho- Fig. 8-d. At C part after
Fig. 8-a. Distribution of - Fig. 8-b. After water " tograph of pigment-cells  water stezping (x60).
pigment-cells in the skin steeping. at A jart after water

before water steeping. steeping ( X 60}

L g Fig. 9-d. tacagmti-
cation of C jart  ecation of A part
. : 5 e before water st-  before water st-
Fig. 9-a. Distribution of Fig. 9-b. After wuter S e X i
eeping. | ceping.

pigment-cells in the «pi-  steeping.
dermis and meat before
water steeping.
e GO s



Fig. 9-e. Magnification of A part T'ig. 9-f. Magni- Fig. 9-g. Magnifica- Fig. 9-h .Magnifica-

before wate: steeping. (II fication of C  tjon of A partaft- tion of A part after
part after water o water steeping. ater steeping. (1
steeping. part of Fig. 9-b.)

Fig. 9-i. Microscopic photograph Tig. 9-j. At C part after wuter Fig. 9-k- At C part after water
of pigmeat-cells at A part af- steeping (x69) (I). steeping (x60) ([I).
ter water steeping (X65).

Fig. 10-c. Microscop'e
photograph of pigment-
cells at A part after
sea water steeping (X
60

Fig 10-a. Distri,btion‘of pigment- Fig. 10-b.
cells in the skin before sex water  steeping.
steeping.

After ses water



Fig. 10-d. At C part after

sea water steeping. (I) (X
65)

Pig. 10-e. At C part after .
sez water steeping. (II) L

(X65) Fig. 11. Distribution of pigm-
ent-cells of the skin and meat
after sea water steeping.

Fig. 12-a. Distribution of Fig. 12-b. After steeping Fig. 12-¢. Magnification of A jart
pigment-cells in the skin in buffer solution of pIH after steeping in buffer solution of
before steeping in buffer 8.0. pH 8.0 (x85).
solution of pH 8.0

Fig. 12-d- Magnific:tion of C part Fig. 13-a.
after steeping buffer solution of

Distribution of Fig. 13-b. After stee ing
pH 8.0 (x 85\

pigment-cells in the skin  jn buffer solution of pi
before steeping in buffer 4,
solution of pH 4.0.

— 92 —




i

Fig. 15. Adsorption spectrophotograph of chro-
moproteid solution of squid ink. (I em soln.

len

ig. 1>-d. Microsev ic photogrash Fig. 13-c.

of pigment-cells at C part after
steeing in buffer solution of

4.0 (% 70).
pH- 4.0 (x70).

Fig. 14-b. Ibid (held at room temp.
for 7 days),

gth., cone. of soln., 0.005%)

At-A part after steep-
ing in buffer solution of | H

Fig. 17 Adsorption spectrophotograph of the solution

which were stabilized by formalin at A part (see
Fig. 1-a) (1em soln. length., cone. of soln., 0.038%)
— 93

Fig. 14-a. Distribution of qig-
ment cells at the skin which
was recovered on the meat
once after skinaing.

3

2
j

Fig. 15. Adsorption spectrophotograph of
chromoproteid solution of squid epider-

mis. (I em soln. length., conc. of soln.,
0023%) ' :

8
®
)




—= Wave fength (mp)

1. Squid epidermis.
2. Squid ink,

E %
5 £ fem
N 2(C sca/ 3
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40 401~ 7-(B scafe) - /66
/40
30 30 /20
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700 600 Soo 00 300

Fig. 19. Adsorgtion curve of chromoproteid
solution of squid epicdermis and :quid ink.

3. Squid epidermis which were stabilized

Fig. 18. Adsorption spectrophotograph of the solution by formalin at A part.
whic) were stabilized by formalin at C part (see 4. Ibid (at C part).
Fig. I-a) (I em soln. length., conc. of soln., 0.29%)
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