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Studies on the Complete Utilization of Squid -

(Ommastrephes sloant pacificus)

XV. ‘“Rained-on Dried Squid” (‘‘Amaika’’) and Methods
‘ for Preventing the Occurrence

Eiichi TANIKAWA, Yoshio NAGASAWA, Kazuya KANAISHI
and Takashi SUGIYAMA

Abstract

During the sun—drying of squid meat, if rain occurs, the surface of the squid meat reddens
and becomes glossy, the thickness of the squid. meat lessens, the cephalic part somewhat blackens
and the podia part loses the suckers. Squid meat which shows those appearances is.calledf
“Rained-on dried squid”’, (*‘Amaijka’>. The cause of the occurrence of ““Amaika”’ is as follows:"
When it rains, the relative humidity of the atmosphere has already become high (95-10025), .
accordingly the meat decomposes rapidly; pH value of the meat turns gradually from pH 4.5 to-
6.5 in late period shifts to alkaline side. The pigment cells under the epidermis dissolve and the '

_ pigment extrudes when the meat is alkaline, therefore the surface of the squid reddens.. The,
squid meat protein which is dissolvable by water is dissolved out by rain water, therefore the-
dried squid meat becomes thin. The thin dried meat remains as a fibrous meat, which becomes:
easy to split lengthwise. The slime which is derived from the decomposed substances of squid
meat covers all the surface of the body of squid and becomes glossy.

In order to prevent the occurrence of ‘‘Amaika”, Kokichi Oshima has fixed the pigment
cells by acetic acid and magnessium sulphate. But when it rains continuously, the acetic acid is
washed out and the effect on prevention of the meat will be reduced.

The authors bave tried to fix the pigment cells under the epidermis of squid and to prevent
the decomposition of the meat by means of dehydroacetic acid. Furthermore the authors have
tried to prevent the washing out of the reagent added by a kind of surface active agent, “‘span—20"
(Sorbitan monolaurate™, and to prevent the dissolving out of the protein of squid meat by cover-
ing the squid bodies under a polyethylene sheet. By the above-described methods, the occurrence
of “‘Amaika’’ can be prevented.
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Table 1. Change of squid meat left at 25°C, R. H. 85~90%;

. ’ | s
Leaving| ""¢i8ht | Temp, | R. H. |V.B.~N ici‘gg;g?“ ‘;fs‘
time squid . pH | Indol p(Tachik(i:?s Organoleptic test
Chr.y | S o0y | (o) |Cmegzd e
o | 1970 2 8 | 16.7 [ 51| - (A) | Vety fresh
4 | 2100| 25 8 | 16.0 | 55| - (A) \Fresh

Pigment cells dissolved, the
24 214.0 25 85 16.5 5.3 - (D) (E) | surfaceof the body reddened.
More or-less abnormal smell

(F) Elasticity of the meat

48 214.0| 25 85 43.4 | 6.0 +
diminished. Bad sme]l
72 214.0 25 85 59.1 6.7 + (F) Putrefactive smell
' remarkable
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Table 2. Change of squid meat laft at 15°C, R. H. 95~100%

. , [ .

Leaving .We‘fght Temp. | R. H. |V.B.~N Condition e‘ifs‘

time- Sq‘:ﬂ d o pH | Indol pégl‘rgchik(i:’s Organoleptic test

)
. Chr.) (g) ( C) (.%) (mgA) . grade)
o | 140] 15 | 9 | 1.0 | 57| - | CAY | Veryfresh
‘ ' Appearance unchanged, meat
24 230.0 16 95 22.0 5.5 _ ) softened, more ot less putre-

factive smell. Pigment cell
began to dissolve.

Putrefactive smell. Surface

48 230.0| 18 |95~100 24.0 | 5.4 = [|(D) (ED
of squid reddened and slimy

72 | 230.0| 15 |95~100 50.1 | 6.4| + (Fy | Remarkable putrefactive
smell
% | 22.0 | 15 ’ 95 ‘ 105 | 7.1] + | (F) | Completely putrefied
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Table 3. Change of squid meat having about 709 water—content which has left in falling water

ing | Weight Condition of
Lea . | R. H. |V.B.A ._,[-ondition o
tir‘xr'::g ‘Lf. d Temp. | R-H. | V.B-N pH Bacterial p%%meﬁtkwlls Organoleptic test
By, squi ° count achiki’s
C ') @) ) C C) (%) (mg%) grade)
0 98 25 80 - 6.3 - CA) Surface dried. Pigment cells
was complete.
Meat absorbed water, and
. swollen. Meat is more hard
20 125 25 | 80~85! 25.4 | 6.1|27x10° <)) than raw squid meat. Odour
; and colour of the meat and
pigment cells are as well as
the raw squid.
Meat somewhat softens.

4 145 25 |80~85| 12.6 | 6.3 |3x10° (E) Smell other than fresh fish
smell began to grow. Pig-
ment cells dissolved out.
Complete putrefactive smell.

58 159 25 80~85 | 32.0 7.5 | 70x 108 (F) Pigment cells dissolved out.
Surface reddened.

Raw 164 ‘ l
Table 4. Change of squid meat having about 502 water-content which has left in falling water
| Weight - ICondition of
Lc:?;emg of Temp. | R, H. | V.B.-N 11 [Bacterial pigment cel o ot
Chr.) squid ) @ |(mg26) b count | (Tachiki’s rganoleptic test
: '3} e e grade)
Meat dried. Pigment cells
0 48 25 80 34.7 6.0 | 96x10® CA) was complete, and as well
as raw squid.
Meat absorb water and swo-

24 87 25 85 24.9 6.2 | 22104 (B) 1llen. Odour of the meat and
pigment cells are as well
as raw squid.

Smell other than fresh fish

438 104 25 85 27.9 6.6 | 67x10* (D) smell began to grow. Pig-
ment cells began to dissolve.
Complete putrefactive smell.

. . Pigment cells dissolved out,

2 13 % 8 34.6 | 6.6 25x10 (E> and surface reddened. Some
pigment cells remained un-
change. :

R | 1
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Table 5. Change of squid meat having about 30% water—content which has left in falling water

|
| Weight _ Condition of
L(:iar;rlgqg Of-d Temp. | R. H. | V.B.~N oH Bactertialpéng e;ﬁk (;:alls Organoleptic test
% | squi coun achiki’s .
. (hf.) ) (oc) (%) CMg%) grade)
0 24 25 80 2.0 6.1 | 30x10° (B) Meat dried. Pigment cells

were as well as raw squid.

Meat somewhat swollen,
24 24 25 80~85 8.7 6.3 | 41x10° cH and softened. Colour of the
surface was turbid.

Meat swollen and softened.
438 74 25 80~85 6.8 6.4 | 15x104 C) Meat was not elastic. Pig-
ment cells began to dissolve.

72 74 %5 |80~85| 6.0 | 7.0[20x105| (D) | Meat was as well as after
. 48 hours.

6 | u | 2 |e~ss| — | — | — - _

| Meat softened, putrefactive
120 | 76 25 80~85 6.7 7.4 (E)~(F) | smell. Pigment cells dis-
solved out. Surface reddened.

Raw | 138 | l | \ | | |

E3~5R & VAL LA & OIS, FREAKEICE TEHEL LA 22K BC BohIEs, find tOER
VAT o SRU T OEB{LIIERE (SKED) 1S L2 TRYL 3, b kEOPEVES, HIH30%D4 %
BT LI 4BR RIS C IR DE R D002 & i V , SEARREIC B L, 2 OB OEEZ Lz Vv AL A KES0%
RUT0% DA H TIREKC LY ZOEEIIREISHML, T285MBIC e O THREIRBL v, 4005RAHIC
B B4 B OERIIF0% DEKED S O TII2LT7%, TO%BEKREDS DTIII4B% L x> T3, IThEkRL
EROROER L BT 5 &, 5/KE30%, 50%, T0%D b Oidk 2488 HIEE425, 1062, 2% L 0 D, £
ISR E R URER E ¢ o V.B-NEIIEKET0% UKS50% D A » Tii24iisic 8B B L , 488
BRI - BB 50 FRUSKES0Z DA 7 TIIT2EEE T CTRAL, ThBBISEMLUIAD 50 2O
& e V.B-NEOEB(IIEKIC L VBRKL, ZDOLEHHREL TET 3 VR-NSEH UK T 200 —HE
DT 2oDEEALN LM, MEROEMZ L2 THIHEL 2R & 12, 1 PAREKOSBIEFTIV.BN
BOBRMECILUERESS A 3 HBMICBEYRMNT 5 0L EADN L. PHEUMEROBLIIT0
BEUB0%DEXED A #ATIIHAEML , 7 OEFIIIAELBD O Ny IR BKEI0% DEEIC
32 OB L% 1 B ,
| BEMMEOBRSRER U ERRERE L DA 210, B#ESKEDA # aEKPCHBSNIEE, WA
M2 3 E TORRITEKES02 O 1 % Tld 1208818, SKES02K U 70% D 1 7 Tlik« 728 E U
BERNE T & 5o Bl BF ST, B4 H SRR A H L 2 B2 & 0 52 & & ML TakEOD
Vb O, WA 7 RET TOERME kb, X—IBHHEL TEKEDOY I { ok 4 2 AOEIEMIAOH
HUREEIZZEA 2D OIBR L S ABL Y, (AR UBEREOER L VA TEA—OBROBELBHLN S
LDOTH, A AOBEOIM CSERHMT 22 &<, OEFMILTRSTNCSIEmO T3, ZHL
RO v TEEMEI TR IO THARBEEENALHTHEEEA DN,
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Fig. 1. Photograph showing the dissolving
out of pigment cells
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—ABREL TR =FATA2—ARR MU I DB L POl v =vBYEEBRBAELIBRIBET
BEATEN LY, Fr=vBYERULES, AL AORBEYELTAILHHIDTEICIDKIC
DNWTIRTI*ET 5o _

V AREEHANIEHCERBRERECSVTEREFICALEYE/ - BEDIXRHRR
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BRI B TEEMEZEET 20T e b 5 L Bbh i KO ERIC 47 % 1REEZEZL, # R, H.
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#E LT QKGEIRD, (2) 65 %A, (3) HEER3 %A L IR 2 %HRIRORLHE, (4) Bk %
BRE =2~ 27082 BIRIR L DA, (5) BSBRS %R E 7 = v BRY — X 3 %R L DIREHK, (6) Bs#RS5
% & & v = vR0.5%IRHEE DIRAY, (7) BYERS %W, ¥ v = vHR0.5%IEM, =F LT 32— 5 %R
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Table 6.

1 7 ELRI OB (15)

The comparison of dissolving of pigment cells in this experiment with

Tachiki’s grade of the change of pigment cells

Change of pigment -
cells in this experiment No. 1 No. 2 Nos. 3,4 Nos. 5,6 Nos. 7,8 ’ Nos. 9,10
Tachiki’s grade CA) (B) c (D> (ED l (F)

Table 7. Changes of pigment cells fixed with mixed solution
of organic acids and NaCl, Ethyl alcohol

i BELbDE 2y =B
YEAL b OYE o280

T Time im}le&seg o 1 ik . SOy 2 BRI » ) O
, in 0.05% Tachiki? ; . r e
Kinds of fixing . solution T g ROBU L Ao 22 =y BE
solution of pigment \I 1 hr. 3 s, B4 DI 3 BRBTRE:P
cells v LEALT % 4%, BROBHIREE
Acetic acid 5% e (D) VHEOBERIC L 7 b O &
Acetic acid 5% + Oxalic acid 2% | (C) | (DD DD, RESRRERI
D EoRERPL 2y = v BY
Acetic acid 3% + Formic acid 2% (B E A L BAHET 5 - L1
Acetic acid 3% + Citric acid 2% A (D) SEEHBE IO S b AT R
S T e, BELERA
Acetic acid 8% + Succinic acid 2% |  (A) © P OB LBIE LB 2 05
Acetic acid 39 + Tartaric acid 2% |  CAD «©) PO TRRBUTRS 12V o
Acetic acid 3% + Boric acid 2% ! CAD (D> vV ZHeXRENTAD
Acetic acid 5% + NaCl 2% (B) . (D) EXERERERBIC
Citric acid 5% + # CA) (F) LR
Tartaric acid 5% + 7 A (@) (1) Rmsx
BT 2y = 2
Boric acid 5% + ¢ 3 CE L2, 4 2 OREFOBK
Boric acid 5% @ | ® MErEET s DICRIFLHEE
— — HBLNLEDTE s THA A%
Tartaric acid 5% L | B mmen oo - %
Tannic acid 5% e} (D> BT APAIEAD S BHREH
.. (73 2%y, F~1F BB
T 5% _ F
annic acid 0.5% (@) (F) ORI BEL, © i AT
Tannic acid 0.1% (D) (F) OERIEEEEN THEADO R
Tannic acid 0.59% + Ethyl alcohol5% | = CE) (F) - SREIPCHTL, RWE24°C
) +2°C, R.H. 85~90% T#li/k =
Succinic acid 395 + Citric acid 2% |  (A) ) 10055 L T2 ORA AR
Tartaric acid 3% + 7 | CA) Re¥ V.B.~N&, pH, BNk
rararic skt 32 + Swie sl 4 | A = USRI & BIEE L 7o
artaric acid 3% + Succinic acid 2% | D ) 2 RMER
SERRERIIE10RTHES15HR
IZARTINS Th 3o

—~259—
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Table 8 - Changes of pigment cells fixed with mixed solutions

of organic acids and ethyl alcohol

CdE R X E R OB

k Time immersed
\ in 0.05% NaOH
Kinds of fixing i

Tachiki’s grade

Tannic acid 0.5% -+ EtOH 10%

S I solution
solutloge ﬁfs pigment \ 1 Ar. 3 hrs.
Acetic acid 5% + Tannic acid 0.5% | ¢.9) @9
Succinic acid 5% + 7 CAD CA)
Citric acid 5% + 7 A CA)
Tartaric acid 5% + 7 CAd (A
_%:f:g?caaccl?dsfsé + EtOH 10% A (A
a0, weon 1% as ad
Tantic ad 6-5% + EtOH 109 | W
Tartaric acid 5% -+ (A l CA)

Table 9. Change of pigment cells fixed with mixed solutions
of organic acids and Na salts and NaCl

Kinds of fixing
solution of pigment

Time immersed
in 0.05%5 NaOH
solution

Tachiki’s grade

cells 1 hr. 3 hrs.
Moomte o .55 + NaCl 3% CA> CB>
T s 05% -+ NaCl 3% S (B>
%ﬁ%ﬁ?}?ﬁﬁs{/ T Nacl 3% o B
T e oaes " Nacl 3% \ B |’
Acetic acid 5% + Na-citrate 3% | (B { )
Citric acid 5% + Na-acetate 3% | c) (D)
Tartaric acid 5% + Na—citrate 3% | CA) (B

’ + Na-acetate 3% i A (B)
Suctinic acid 5% + Na-acetate 395 \ |

r + Na-citrate 3% ’ CAD l (E>
Acetic acid 525 + Na-phosphate 3% |  CAD | (D)
Citric acid 5% + Tamnic acid 0.1 | (B) | (O

—260—
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Table 10. After immersing squid in 0.5% tannic acid solution, the squid has left
in falling water
Leaving | Weight s
time . | of squid Tfemp. R.H. |V.B-N pH Tg‘;gélgs Appearance
Chr.) (& O | %) |(mg%d
0 194 | 24 85 ] 9.8 [ 5.5 @) Fresh
No smell, meat hardened, color of
24 232 24.5 | 85~90| 10.0 5.5 | (CA)~{B) | the body became grey. Skin was
thick,
No smell, meat hardened, color of
48 237 24 85 6.1 5.6 (%)) the body became muddy grey-
Skining was easy.
72 | 20 | 245 | 8 | 1.7 | 5.9 |(D)~CE)| Meat hardened, slight smell
76 | 2% | 245 | 85 | 2.7 | 5.8 |C(E>~(F) | Putrefactive smell
* Condition of pigment cells
Table 11. After immersing squid in the mixed solution of acetic acid and MgSO.,
the squid has left in falling water
Leaving | Weight B s
time | of squid Temp. | R. H. | V.B.-N pH TZ;::]I:’S Appearance
Chr) | (& CCH | () |(meg2d
o | 91| 2 | 9 | 00| 54 |CAr(B)]| Fresh
Meat was soft, no smell, like raw
24 234 25 80~85 | 12.0 5.4 | (CO~(D) | meat. Pigment cells began to dis-
solve. Surface reddened somewhat.
48 238 25 80~85 6.0 5.7 (E) Meat was soft, somewhat smelly.
Pigment cells began to dissolve.
60 238 25 85 4.1 5.7 (F Putrefactive smell. Pigment cells
dissolved out.
72 238 25 80~85 8.7 6.0 (F) Putrefactive smell. Pigment cells
. dissolved out.
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BED A % DEFREEY T 5 12 HIF0 1 R RIS 12X R UB13R O Th 5o

B12#110.5% 73 A% BWT, BISEL 1% 77 A% Bl TRAEBELLEES Y RTHOT, 2hbD
Ry R THL D & 212, 0.5%FT 1% 7 9 A% FRHC 5 ATHRRIL 724 2 P48psR £ TRM S AR
M LA ¢, XEKHHTv L, pHE.6Td 20 BEL 7T2MI HICI3 5 L I LAy, Bk
BAEHIIUSHTEY, pHL TA D BEARL DTV 30 72 A%y D 1% L0.52%DBEDOETIINA HB5
ILOBMBORTHARE R HILRAPHELIZERSVHRIBAL e Dk

BREBEICEHERISH U THBHEATHELZON TS 7~ F ek (D.H.A) O1%RU 2 BBK
125 SRR, EARICHIEL R ORRIIBIEOM Th bo

5814313 D.H.A. 1 %8I, BISRIIF 2 B 5 HHBRLUIBEZRTHOT, Thbo®RLY
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Table 12. After immersing squid in 0.5% fraskin (nitrofrazon) solution, t'e squid
has left in falling water

Leaving| Weight P . oo |
time | of squid Temp.| R. H. | V.B.-N pH Bzg:le;t:al nggéléps Appearance
Chr) | (@ |CC| 5 lCmg%)

0 s | 25 |80~85| 14.0 | 6.0 71><10"‘ (A) | Fresh

Meat somewhat softened.
24 153 ’ r 9.5 6.1 [39x10% | CA)~(B) | Almost like fresh raw squid.
: Surface somewhat reddened.

48 u9 b r ” 6.0 6.6 | 12x10* | CBI~(C) Somewhat abnormal smell.
A Surface almost unchanged.

Putrefactive smell began to

'7.2 154 4 ’ 4.3 7.1 |82x10% (D) | grow. Surface almost un-
: changed.

Meat softened, surface red-

96 154 4 ” 7.0 7.3| — (E> dened. Putrefactive smell
dominant

Putrefactive smell was strong.
120 | 157 | v | 24.3 | 7.5 s0x108] (F) | Surface was enveloped by

: slime. Small spots generated
on the surface.
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Table 13. After immersing squid in 125 fraskin (nitrofrazon) solution, the squid
has left in falling water
Leaving | Weight . . . s
time | of squid Temp.| R. H. | V.B.-N pH nghe;:al Tgcrzgélén?s Appearance
Chr) | (& |CCYf (%) |(meg)
) 119 | 25 |so~85 | 10.9 | 6.0 — ¢Ad | Fresh
" Meat swollen, but almost
2 119 » ” 7.2 | 6.4 |14x10°| CAY~CB) | like fresh raw squid. Surface
; colored partly in yellow by
fraskin,
48 119 ’ ’ 3.9 6.6 | 53x10°% '<*p) Meat swollen, surface red-
) dened.
Abnormal smell began to
72 120 ’ ’ -2.8 7.3 |82x10% | (D)~(E) | grow. Meat swollen and sof-
' : tened. Surface reddened
Meat was almost unchanged.
96 121 4 ’ 2.8 74| — B Putrefactive smell began to
grow,
Putrefactive smell dominant.
120 125 4 ’ 4.7 7.7 | 30x 108 (F) Surface reddened. Meat part-
1y colored: orange.
Table 14. After immersing squid in 1% D. H. A. solution, the squid has left in
falling water
Leaving| Weight o . -
time | of squid Temp. R.LH. V.B~N pH Bm:al T;:dilél’s Appearance
Br) | (8 | CCC)| (9 [(mg25) '
0 132 | 25 |80~85 | 1.3 | 5.9 32x10°| CA) | Fresh
2 136 % ’ 7.7 | 6.0 |60x10° (B) Meat somewhat swollen, sur-
_ face reddened.
48 135 ’ ’ 3.3 6.1 | 11x 10t CB)“‘(C) Meat un(:hanged.Surfaoe red-
dened.
Smell other than fresh fish
72 0 | ’ 4.4 | 6.5|38x10°| (D)~CE) | Smellbegan togrow. Pigment
cells fell away. surface red-
dened. :
Putrefactive smell was strong.
| Surface somewhat dissolved.
% 87 ey 4 BT 71— | (F) | Skining was difficuit: Pig-’
ment cells completely dis-
solved out.
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Table 15. After immersing squid in 2% D. H. A, solution, the squid has left in
falling water

T ] =
Leaving , Weight [ N . -
time | of squid Temp. V.B.-N pH Bgcotle;tla] T: Zcrg(lilél’s R. H. Appearance
Chry | (@ | CC)|(megsd g
0 | 12| 2 | 13| 6.2|80x102 (A) |80~85| Fresh

Meat and odour were like
24 147 4 8.1 6.3 | 50x 102 (B) ’ fresh raw squid. Color of the
surface faded. Not reddened.

Meat and odour were like

48 145 4 3.1 6.2 | 59x10% (D> v fresh raw squid. Color of the
surface somewhat reddened.

Meat swollen, elasticity de-

72 148 4 4.8 6.6 | 13x10° (E) 4
. creased. Somewhat smelly

Meat swollen, no elasticity.
96 152 4 27.1 7.2 — (F) 7 Complete putrefactive smell.
Pigment cells dissolved out.

BlED & > BB BRI IBBRORIIC 1 » 2 ERLEBEL, BEKTICREL RRIfth b 481FE]
(2B BIRA YORBL L2 L 2BHET A &#&%6#,;n%O*T%DHA‘®ﬁ§#kT.
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£ B L D TR S OMR Y BHIE LB S PERL Y REI Lo 252 » TREGERORMICHFIES LR
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(DRBRE
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T, V.B.-NE, pH, BEMMOBILE Aize KIZA v ~-2001%, 0.5%, 0.2%BHICBELLLD
BRILRI=F Uy o AA—% 3 THEAPICKE, FREEUCEEL, BCX1%4U 2% D.H.A.
RBICBELL DAy -208 Y ER L L EBEKRCHEL, FAU CEEL
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Table 16. Squid covered with polyethylene sheet has left in falling water

Leaving | Weight . i
time | of squid Temp.| R. H., | V.B.-N pH ngltg;al Tg(r:h(lilévs Appearance
Chr> | (@ | (°CY| (%) |(me%) ¥ :
o | 122 { 2| 8 | 87|53 | — | CA> | Fresh
24 124 2 %0 19.1 . 5.4 (A>~(B) Meat softened, surface some-
i what faded. No smell
48 124 | 24 |85~90 | 35.4 | 5.7 (D)~(CE) | Meat very softened. Putre-
factive smell began to grow.
Putrefactive smell was re-
72 124 24 | 85~90 | 107,7 6.1 (F) markable. Skining was diffi-
cult. Pigment cells were dis-
solved out.

A B L OTIMEE OWRIIBHIE S, B4 vEBEE0RBCORGUIBHL ML K BE, 1 HEOHE
BeEBhIET 3 Z iRy,

RICBITRTEEISRIIREEMHAID % < ~20% 1%, 0.5%, 0.2%DXEHE L, T OHRHE200cc
KR4 A % 5SHBEREL, FI=FL Ly o 33—% 200 THEKBICHEL o0 1 3AEOZE(LE &
12 DTH 2o : . _

BITENEEISRIC AL N3 & 510 R BRROPBIHERIL + OEROBEIC Lo TX L (BEsh, 1
%EU05%DBE Tt V.B-NEOEM, HEH, SEHOBEEILCTELVERIRD LT, B
B BT 22 EHLH, 0.2%EK CIEL VBRIt Dize 2D TA BEICAAY 2 HHT 5
BRU0SLIBIE THOGELTH 5o

ROk SRR A 2 ORBEIZBVTIIARED V.B-NES0mgB L F & 0V, pH6.0L L& iudtE
R UIED 208, RRy-2010k WABEL 24 pESIZ 0 & O BRERC RO T zotFMiaiBEsh
T30 ZRWA AT ERO X S BRI EBRBEERLE L TOMES 55 & Sicfbh 3, 54

Table 17. After immersing squid in 1% span solution, the squid covered with
polyethylene sheet has left in falling water

Leaving | Weight . -
time | of squid Temp.| R. H. | V.B.-N pH Bac::ler;al Tachékx’s " Appearance
Urd | @ | CO| @ |megdd count | grade
0 | 120 | 25 |80~8 | 10.0 | 6.1|28x10*] (AD | Very fresh. Meat elastic
24 124 Vs ” 16.0 5.9 | 20x10% | CAD~(B) Meat sofiened, surface some-

what reddened. Slightly smell

| Meat and surface appeared
48 114 4 4 18.3 5.2 | 70x103 (o) glossy, meat softened. Almost
no pigment cells were dissloved.

’ Surface of the meat was en-
72 112 4 4 37.2 5.5 [14x10¢ | (D)~CE) | veloped by slime, and redden-
ed. Putrefactive smell
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Table 18. After immersing squid in 0.5% ‘span solution, the squid covered with
. polyethylene sheet has left in falling water

Leaving) Weight \Temp,| R. H. |V.B~N Bacteriall Tachiki’s
pH ade

f squid A
Chf) ° (sg‘)n O (%) |(me2d count gr: ppearance

0 126 | 25 | 80~85| 6.0 5.3|1o><103 CA)~(B) | Fresh

: Meat softened, no smell, sur-
24 120 ’ ” 14.0 5.3 | 28x10%| (B)~(C) | face reddened, pigment cells
somewhat dissolved out.

Meat softened, abnormal
odour which was not putre-
factive smell began to appear.
Condition of the surface was
like that of 24hrs old sample.

48 116 ’ ’ 14.0 5.3 | 14x10* (@§1))

‘ o Complete putrefactive smell.
72 113 4 4 30.0 5.9 | —— (E) Surface reddened, and was
enveloped by slime.

Table 19. After immersing squid in 0.2%% span solution, the squid covered with
polyethylene sheet has left in falling water

[ . =
Leaving | Weight |, g . .
time of squid Temp- R, Ho V.B.-N pH Bacterial Tachiki’s

hr) | (&) | CCC)| (%) |(mg) count grade
0 240 25 | 80~85 | 11.4 5.3 | 22x10° CA) -Fresh

Appearance

_ Meat very much softened.
24 B85 | 7 ’ 12.7 | 5.2 |48x10° (B) Surface reddened, raw fish
) ‘ smell

. Meat softened. Surface red- -
48 130 4 4 17.7 5.2 | 17x 10t €% dened. Abnormal smell began

to grow.
. s : Surface was slimy, glossy,
72 129 4 14 49.7 5.8 | 21x10% (D) reddened. Putrefactive smell
i T remarkable

wm&bﬂbrﬁmmm’zfimbnmja LTEED O [ARY LA 2 | ﬁﬁom 513 G
BB, PSRN A APERCRERSh TS D12,
RO A2y -20 (BB B £ FCETOBREYET 3 2 Lo DT, METHRA
BERHIL LTOFREsBH SN D.HA L R 2028807 5 2 2108 ) BRI EER U R
YR LD B H 2 %RV 1 %0 DHABHIC A # 2 BB IR < ~200 1 IR ETRBL, +
VEFUy e B2, JHICTEAL LSS 4 20OEEY A RRIIBNRRUBARRTIG Th
Bo
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Table 20. After immersing squid in 195 D. H. A. solution, the squid was sprayed by 1%
span solution, and covered with polyethylene sheet and then has left in falling water =~
Leaving | Weight g . e
time | of squid Temp.| R. H, | V.Bi~N pH Bzgfle;:al T;?gél:’s Appearance
Chr) | (& | (°C)| (%) |(mg2s)d
o | 12| 25 |80~85| 12.7 | 6.1[30x10*| CAY~(B) | Fresn
Meat somewhat swollen. Sur-
u | ’ v | 147 | 6.3|47x10°| (B) | face partly reddened, fresh
raw fish smell. The color of
surface was good.
Meat somewhat swollen. Sur-
48 114 14 4 13.0 6.5 | 42x 103 (%)) face partly reddened. The
' color of surface was good.
72 119 ’ 7 12.0 7.1 | 20x 10t | (CI~(D) Meat elastic. /The color of
’ surface was good.
Meat softened, putrefactive
96 118 ’ 4 12.0 7.1 | 20x10¢ (ED smell began to grow. Almost
no pigment cells dissolved.
120 . ’ ’ 13.1 7.5 | 10%10° | CE)~CF) Complete putrefactive smell.
Surface was enveloped by slime,
Table 21. After immersing squid in 2% D. H. A. solution, the squid was sprayed by 1%
span solution, and covered with polyethylene sheet and then has left
Loy | el |Temp.| R. H. |V.B.N| py [Bacterial Tachikvs Appeatatce
hr> | (@ | O (%) |(mes) count | gra
0 114 25 | 80~85| 12.9 6.1 | 40x10® A Fresh
Meat swollen and softened.
24 121 4 4 7.3 6.2 | 18 103 (B) Surface somewhat reddened.
Fresh raw fish odour
Meat swollen. It was like
48 117 4 4 10.9 6.4 | A4%x10? (B) fresh squid. Surface some-
what reddened.
Meat swollen, and became
72 124 ” ” 14.4 | 6.6 | 74x10° ) somewhat hard. Surface some-
what reddened. No putte-
factive smell
. Meat softened. Somewhat
9 124 4 4 13.1 7.0 | 10x 104 [@))) putrefactive smell. Surface
reddened increasingly.
120 115 ’ ’ 26.6 7.5 |13x10° | CE) Surface wasenveloped by slime.
) ) Complete putrefactive smell

—267—



it k Kk B ® & CvIl, 3
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v o B A—THEERTIEXRORELTC, R.H. 90%, ERFEOGHERIORITFICHEL T TRA 133
FavAslenby, Ihr@RXFICERTUIARIERATYELL Ty 505, B, BRIMImE
BENTV B0 HILE LD SEREBNIC T B EERTIIFEXIC D.HA IR & A~ RO PEFARERIC &
DA BAOEBREIELE, FIVZFLy o Bt DAY I LBHRE BB L s gD
foo BICIN P EHUCRBR LU -BERFLEREYE TV 5,

VI REERRNTAHARENE LESOEREECOLT
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Table 22. Change in the weight (g) and the drying ratio (7) of squid which was
immersed in various concentrations of span solutions

Conc. of
Time™ span 1.0 0.5 | 0.2 0.0
of dr)g}?f) (%) z ’ y g ” 2 y z ”
] 9.2 1.00 8.9 1.00 9.8 1.00 10.5 1.00
24 7.7 0.89 7.7 0.86 8.9 0.91 9.5 0.90
48 5.2 0.56 5.6 0.57 6.7 0.68 7.0 0.67
72 3.9 0.42 4.2 '0.47 5.2 0.53 5.5 0.57
9 2.9 0.32 3.2 0.36 3.9 0.40 4.2 0.40
120 2.2 0.24 2.4 0.27 2.7 0.28 | 2.9 0.28
178 2.1 0.23 2.1 0.24 2.4 0.25 2.6 0.25
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Fig.3. Change in the drying ratio(¥) during
the course of drying of squid after immersed in
various concentrations of span solution

Table 23. Change in the drying ratio (A) of squid after immersed in various
concentrations of span solution

Conc. of span (%) | 1.0 | 0.5 l 0.2 1 0.0
A | o002z | o.0218 | o0.0066 | 0.00165
= #

4 H O, MRISEDTHREES T A 2ORMOFELE LY —EOXRE b bRS B TH
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