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Studies on the Complete Utilization of Squid

(Ommastrephes sloani pacificus)

XIV. Relation between the water content of squid meat and putrefaction
during the drying of squid

Eiichi TANIKAWA, Ycshio NAGASAWA, Toshio TAKEUCHI and Takashi SUGIYAMA

Abstract

The condition in respect to putrefaction varies according to the water content of squid meat
in the initial drying period when raw squid is drying. For example, when the weather is cloudy
or rainy and the relative humidity is high, squid meat having larger amount of water content
becomes rapidly putrefactive during the initial period of drying. Then what is the amount of
water content in squid which will retard the putrefaction in the initial drying period?

The authors have dried squid meat having various smounts of water content in the atmos-
phere of various relative humidities at different temperatures in order to ascertain the time when
putrefaction begins. According to the results obtained, when the water content of squid meat
becomes less than 50~55%, the putrefaction becomes slow. When the degree of dryness indicat-

. . . . W _ m+d
ing a change in water content of the squid meat during the drying, 7=W0 “motd (Here, W,

is the initial weight of the squid meat, W is the weight of the squid meat at a definite time
during drying, m, is the initial amount of the water content of squid meat, e is the amount of
the water content at a definite time during drying, d is the weight of the anhydrous matter of
squid meat>, is less than 0.7, the time to reach putrefaction becomes 1/10 of the putrefactive
velocity of the raw squid meat.

Therefore the drying degree (7)) should be less than 0.7 at the initial drying period even if
the weather is worse.

In order to make the drying degree (7 less than 0.7, there must be dehydration by .some
means. The authors have used a strong air blast to dehydrate at the initial drying period. When
the relative humidity is below 80% and the wind yvelocity is more than 11m/sec, the dehy-
dration occurs under those conditions.
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Fig. 1. Estimating apparatus
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Table 1. Relation between the degree of drying (7) and drying time (#:)

ta0\1]213\4\5}6\7!8{10‘12

v | 1| e8| oser| o.822| o.787| 0.7z | 0.703] 0.663| 0.615| 0.580 | 0.512
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Table 2. Chemical changes in squid meat which contained 53.8% of water
2) EBREER (Left at 90~95% of relative humidity and 17° + 2°C. of temp.)
e IR Leaving | Total |amount | v p o et of pgment
Hom< Thro s |y | iy |(me2s) Wo | wa Wi g?%iki’s
BIMO2AS o | 535 | 0.214| sn2| 6.2 | 1.1 | 1.1 | 1.00 CAD
BOELE A2 1 | 46.7 | 0.227| 4.3 6.4 1.2 | 1.01 (B
s, BKES0% 3 | 47.0 | 0.281| 46.2| 6.4 11.2 | 1.01 (D)
LI ko4 5 %B8 5 | 45.0 | 0.343| 69.4| 6.4 1.3 | 1.02 (D)
FRIBRE90~052% 7 | 45.5 | 0.105| 77.6| 6.4 1.3 | 1.02 (E)
olnEE@E,: 10 | 46.1 | 0.339 | 128.3| 6.6 1.2 | 1.01 (E)
B IBRAE 13 | 44.0 | 0.249 | 205.5 | 6.8 1.2 | 1.01 (F)
DR EIIER 15 47.3 | 0.255 | 256.9| 7.0 10.5 | 0.95 (F)
o 18 | 4.7 | 0.219] 295.4| — 10.2 | 0.92 (D
A+-EEE T Table 3. Chemical changes in squid meat which contained 70.8% of water
W) (Left at 80~95% of relative humidity 1'7.° =+ 2°C. of temp.)
Lo BEL A Leaving | 1otal |Amount | ¢ p Welghxtngefusqmd pr‘fﬁ?rﬁ‘éﬁf
_ water |of bound pH cells
v ADRRUCE gy |content | water |,y Wo | Wa |Wr/Wol (Tachiki’s
THEABL 2R | e | e =7 | grade)
i3I TR 0 | 70.8 | 0.309 6.3 9.0 | 17.8 | 17.8 | 1.00 CA)
T30 BAKT 1 | 65.4 | 0.242] 4.1 6.0 17.6 | 0.9 (C)
. 3 | 66.7 | 0.192| 19.3| — 17.2 | 0.97 (D)
ALt 7 6 | 644 | 0.375 1059 6.0 16.8 | 0.94 (E)
PRI T 8 | 65.6 | 0.200] 156.7 | 6.3 16.3 | 0.92 (E)
11 3.5 | 0.270 | 215.7| 6.5 15.6 | 0.88 (F)
—RULBAR 43 | 633 | 0.188 | 244.0| 6.6 15.2 | 0.8 CF)
BHONLOD 15 | 555 | 0.315 | 398.2| 7.0 14.4 | 0.81 (F)
7o BSEDA 18 | 61.5 | 0.200 | 449.5| 7.0 13.6 | 0.76 (F)
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Chemical changes in squid meat which contained 78.2% of water

(Left at 90~95% of relative humidity and 17° =+ 2°C. of temp.)
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Weight of squid

Appearance

o ot v meat | of pigmen
days CO(T%SI'Z ("Zf:g":e’g (mg25) W, Wha l'g:::'y ! g;l;::;:elsikbs
0 | 78.2 | 0.302 —| 6.0 | 159 | 15.9 | 1.00 Ay
1 |- 7.5 | 0.332 — i 6.0 15.3 | 0.96 [@))

3 75.3 | 0.159 | 48.8| 6.0 14.7 | 0.93 (ED
4 76.0 | 0.168 53.9 | 6.0 4.5 | 0.91 (F)
6 74.6 | 0.255 | 215.8| 6.4 13.5 | 0.85 (F)
8 71.7 | 0.282 | 205.4| 6.5 13.0 | 0.82 (F)
10 73.4 | 0.162| 372.5| 6.6 11.8 | 0.74 (F)
13 75.6 | 0.279 | 526.6| 6.6 | 10.4 | 0.65 (F)
16 | 70.5 | 0.341| 570.3| 6.6 | 9.2 | 0.58 (F)

Table 5. Chemical changes in squid meat which contained 19.4% of water

(Left at 90~95% of relative humidity and 17° + 2°C. of temp.)

Note— We: The weight (g) of squid meat before leaving.

Wn: The weight (g) of squid meat after leaving of a definite time.
Leaving ;Iv‘gtgll. lﬁmbzﬁﬁfi V.B.-N oH E Welghltnggt..qvuld éﬁggg
days | PN | NAS ’(mg%) W | W WrlWo (Tockicrs
o | 194 [ 0238 e0.6| 58 | 53| 53] 1.00]| (B
1 21.7 | 0.2908| 53.0/ 5.8 6.6 | 1.25 (BD
3 25.9 | 0.272| 53.3| 6.0 7.5 | 1.42 (B>
6 27.4 | 0.205| 68.0| 6.2 7.9 | ..49 (€°D)

11 40.0 | 0.217| 64.4, 5.8 8.9 | 1.68 (D)
15 35.7 | 0.128 | 123.3| 6.0 9.2 | 1.74 (ED
19 4.6 | 0.203| 287.1| 6.4 9.4 | 1.77 (F)

24 41.4 | 0.233| 321.0| 6.6 9.2 | 1.74 (F)
27 | 40.8 | 0.239 | 205.0| 7.0 8.5 | 1.60 (F)
Table 6. Chemical changes in squid meat which contained 25.2% of water
(Left at 90~95% of relative humidity and 17° + 2°C. of temp.)

Leaving Total }Amount IV.B.-N Weighltng;téquid gfpg?gzgr?te

cf)vniteerft obe:t\:;d PH Wa/Wo cells ”
days (%) | (“g™ (mg2z) ‘ Wo W =y | gga(gl)xkl )

0 25.2 | 0.226| b52.2| ~— 4.0 4.0 | 1.00 (B)

1 23.5 | 0.214| 55.7| 6.0 4.4 | 1.10 (B>

3 25.5 | 0.234| 59.6| 6.0 | 5.5 | 1.38 (B

6 28.9 | 0.206] 58.0| 6.0 | 5.9 | 1.48 (D)

9 34.3 | 0.228| 66.2| 6.0 6.3 | 1.58 (D)
12 | 38.4 | 0.137| 73.4| 6.0 | 6.5 | 1.63 (E)
15 44.5 | 0.233 | 155.3 | 6.4 6.7 | 1.68 (F)
20 | 42.9 | 0.198 334.6| 66 | 6.5 | 1.63 (F)
24 42.0 | 0.239| 369.5| 6.8 | 6.2 | 1.55 CF)
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Changes in the pH value in squid meat

Relation between degrees of drying () and the time
to putrefafaction ‘‘mure”” (Zs)
(a) The case of incipient putrefaction ‘“‘mure” .

v |

1.0 | 0.960 L

0.86 | 0520 | 0.3

o

o | s |

% | 210

€)) The case of later period of putrefactlon ‘mure”’ ,.

v

10 | o090 | 0.806 | 050 | 039
v | 48 | w20 | 18 | 2w | se0
Table 8. Relation between degrees of drying (7)) and .the

coefficient of the time to putrefaction ‘““mure” (ACy))
(a) The case of incipient putrefaction ‘‘mure’’

7 | 10| oe| o8| 07| 06 | 05
A | 10| 037 | 019 | 013 ] 0.06 | 0.02
h (b) The case of later period of putrefac:on mure" v

Cv | 1o o9 | 08 ]. 07| 06| o5
A» | 1.0 | 098 | 0.3 | 0.8 ] 0.1z | 0.9
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Fig. 11. Relation between the degree of drying (¥> and the
time of drying {T) by air blast
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Degree of drying —

Code koK B R OB (ViL§2

1.0
0.9
0.8
06 9%
0.5 80 %
4
0.3
0.2
(@)
1.8
0.9 A
0.8~ 9%
0.7 - 80%
oek 0%
y04
0.3l
0.2
(b)
1.0
0.9
0.8
0.7 38%
0.6 % .
0-5 0%
v 0.4
0.3
0.21" ‘ ‘
(]
7
1.0
0.9
0.8
0.7
0.6
0.5
y 0.4
0.3
0.2
. R K ~.r(d)
i | L' } S Ul DU RSN SRS NURELY T I
2.

0.1 3 4 -5 6. 7. 8~ :9 10
Tlme of drying (hs.) —» . . .

Fikg. 12. Relation between log of degree of drying (- ) and the tlme of
drying (2) by air blast
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Table 10. Time elapsed to 7=0.7 from various conditions of drying

= R.H.
Wind
velocm 70% 80% 90%
w=m/sec.)\ (°C)
74 20 6.0 9.0 above 11
30 3.5 7.5 9.5
11.0 20 5.2 6.0 8.0
30 3.0 4.4 9.5
Table 11. Coefficients of drying velocity (N) from various

conditions of drying Note: *The values are egpressed as
average, since the figure is consisted with two lines those having
the values of N of ¢.0198 and 0.0105.

‘

———___ R.H. |
Wind .— .
;;;;\\\;;;>\ 709 | 802 9025
w=mfsecy\ (°C) - ™
7.4 20 0.0111 | 0.0076 0.0057
30 0.0182 |  0.009 0.0070
11.0 20 0.0128 0.0109 0.0084
30 0.0225 0.0157* | 0.0073-

Table 12. Coefficient of drying velocity from the condition of
drying without air blast o :

80% j 90%

—— ___ R.H. .
Temp.("C.)\‘v | 70%
20 ~ 24

| o015 | 0.0071 | 0.0046

E 8 &8

g

Volatile basic nitrogen (mg%) =

100

0@ 5 10 15 20 25
Days —
@ Histidine. (@ Tyrosine. (& Imidazol-acetic acid.

® Indol. (® Cadaverine.
1I. 25.2% ;

(@ B—phenethylamine.
I. Squid meat, water content 19.4% ;
111. 53.8%; 1V. 70.8%5; V. 73.2%
Fig. 13. Change in V. B.-N and amives in the

course of decomposition of squid meat having various

water content
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