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STUDIES ON FOOD POISONING OF MOLLUSC ESPECIALLY OF SQUID
AND OCTOPUS MEAT.

I. Chemical Change and Freshness Tests of Squid and Octopus Meat during
Deterioration of Freshness.

Terushige MOTOHIRO and Eiichi TANIKAWA
(Laboratory of Marine Foods Technology, Faculty of Fisheries, Hokkaido University)

Eight kinds of samples were prepared; raw, roasted, boiled and acidulized with
vinegar, Samples were separated as from the foot or head with squid and octopus ment.
Using these samples, freshness teste were carried out according to certain qualitative
and quantitative methods. The results obtained were summarized as follows:

(1} pH values of the sample did not decreased as those of fish meat, but they
increased steadily. For all samples, the pH values were initially above 5.8, except
octopus in vinegar of which pH value was 4.0.

{2) For all samples, mercuric chloride reaction (Amano’s testing method) were both
positive in A and B solutions before incipient fputrefaction, because the pH values
were above 5.8 even if the samples were fresh. Employment of the mercuric chloride
reaction method for detection of freshness of molluse meat especially squid and octopus
is unsuaitable. '

{3) Eber’s reaction was so extremely sensitive for all samples that they reacted
positively before incipient putrefaction even where no differences of the freshness
could be seen. Thereafter, this reaction is unfit for the freshness. detecting.

{4 There were some differences between degrees of turbidify of meat extracts near
about the incipient putrefaction and those in fresh state. It is not adequate, however,
to determine freshness by means of estimating degrees of turbidity.

(5} Although water-soluble nitrogens for all samples, except octopus with vinegar,
steadily increased, no rapid-increasing point could be recognized. For octopus with
vinegar, the water-soluble nitrogen showed comparatively significant inereasing by
its autodigestion, comparing with those of other samples.

6} Alkali titrating showed a tendency agreeable with pH values. However, it is
impossible 40 use this method - as a freshness test, for the values gained were not
constant. ‘ :

{7} For all samples, as for fish ment, the voL‘mle basic nitrogens were 1~10 r mg /
originally, but 30mg% near about the incipient putrefaction. Thus emp10y1no" this
method is most suitable to determine the freshness of mollusc ment.
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Table 1. Change of nitrogen of raw squid meat during putrefaction.

- ]
. Total-X . Soluble-N | o
Time | woater | - [Volatile - _ Volatile-N  Soluble-N  Volatile-N
elapsed % (Based| %6 in ' | basic-N 25(Based % in | Total-N 100\ Total-N 00 Soluble—NlOO
. contents on ry- 0, on ry- x x1 X
(in hrs.) % 'original)l natter (mg2e) ‘original) ma'zer } i
0 75.75 3.32 13.69 1.99 | 1.17 4.82 0.06 35.12 . 1.7
2 — 3.28 — 2.07: 0.62 — 0.06 18.78 3.2
4 75.70 3.09 12.71 3.02! 0.89 3.66 0.10 28.83 3.4
6 — 2.93 -~ | 4.31 0.80 — 0.15 27.20 5.4
8 v 75.91 3.44 14.28 31.30 . 0.84 3.49 0.91 24.50 3.7
10 — | 3.31 — | 35.49 0.80 — 1.07 24.10 4.4
12 76.28 | 3.39 14.29 | 43.20 | 0.85 3.58 1.27 24.90 5.1
14 — 1 3.21 -~ | 53.95 1 0.59 — 1.67 18.30 9.1
16 76.77 | 3.26 14.03 | 136.97 1.16 4.98 - 4.20 35.40 11.8
20 — 3.15 — | 141,07 1.13 — 4.47 36.00 12.4
22 | 76.91 3-24 14.03 — - —_ -— -

Table 2. Change of nitrogen of boiled squid meat
during puotrefaction.

!

|

\

, Total-N : . Soluble-N 1
Time | oter | Volatile Volatile-N Soluble-N  Volatile-N
elapsed 2% (Based| ‘;A in }basic—N %(Based ZA in | Total-N | Total-N ! Soluble-N
. contents on ry- | o on ry- % 10D > 100, x 100
(in brs.) o |original) matter 1 (mg2z) original) matter | &
0 73.2 3.79 14.12 19.34 | 0.56 2.18 0.51 14.85 3.44
2 — 3.77 — | 20.16 | 0.88 0.54 23.40 2.28
4 71.2 3.78 13.12 ] 27.62 | 0.99 3.50 0.73 26.10 2.80
6 71.4 4.14 14.45 | 25.78 1.19 4.15 0.62 28.70 2.17
8 — 3.81 — ! 20.85| 0.60 - 0.55 15.80 3.47
11 70.2 3.96 14.25 | 24.75 | 0.67 2.42 0.63 16.90 3.70
13 68.9 .88 12.48 | 32.53 | 0.71 2.29 0.84 18.34 4.56
17 68.2 3.89 12.22 | 49.76 | 0.88 2.76 1.28 22.62 5.65
19 — 4.01 - 59.22 | 0.85 — 1.48 21.15 6.99
21 72.5 3.79 13.79 | 82.87 | 0.72 2.62 + 2,18 19... 11.50

Table 3. Change of nitrogen of rosted squid meat during putrefaction.

" Time Total-N Volatile Soluble-IN fV il
Water \ — ta || VO atile-N
elapsed %6(Based % in | P lof (Based| % in | TotsX
(after | content| on dry- mtrogen’ on dry- %1
roasting) % original)| matter | {mg %)'original) maiter |
0 70.93 |. 4.51 15.51 3.10 — — 0.07
2 79.87 | 4.15 14.25 3.59| 0.97 3.33 0.09
4 — 4.05 — 14.59 | 0.94 - 0.36
6 70.23 | 4.26 14.31 14.92 | 0.91 3.06 0.35
8 70.67 | 4.02 13.48 7.20 | 0.79 2.65 0.18
10 70.13 | 4.32 14.43 4,76 | 0.78 2.61 0.11
12 — | 4.51 - 1.74 | 0.87 2.61 0.04
14 — | 4.17 - 5.92 — - 0.14
20 70.83 | 4.11 13.75 ] 29.19 | 0.94 3.22 0.71
22 71.28 | 4.15 14.45{ 41.15 1.12 3.90 0.99
24 70.46 | -4.51 15.27 | 128.83 1.10 3.72 2.86

Soluble-N

Total-N
%109

23.

19.65

18.06
19.29

22.87
26.99
24.39

Volatile-N

Soluble~N
* 100
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Table 4. Freshness test and change of bacterial growth of raw squid
meat during putrefaction. '

. Hg-reaction , . 3s c.c of N/10

‘Tlme pH of e Eber’s | Turbidity of H.SO4 per colony

elapsed extract soln so?n. sc;E‘;n reaction | extract soln. e;(t)?::; ggl - counts
0 6.4 (M. R) + + - 317 118x 103
2 5.9¢C 7 ) + * - 3.88 4% 108
4 6.0( » ) + + — 4.41 2.9% 108
6 6.0C » D + + + 4.06 10x 108
8 6.1 » ) + + + 7.41 130% 103
10 6.4 (B.CPY | - + 9.70 360 10*
(2 68¢C » 5 | & : + 10.58 600 104
14 6.9(C 7 ) : “H ; 12.80 130 % 105
16 7.2 (BTB) : H : 11.82 250 % 105
20 7.8 P. R 1‘: + 17.64 400% 105
22 8.0 (C. R) ¢ + + -

Table 5. Freshness test and change of bacterial growth of boiled squid
meat during putrefaction.

Time | Hg-reaction | . ec of N/10 ‘

" elapsed pH of : Eber’s | Turbidity of H.SO0: per Colony

b(oai%flg) i entract soln. So‘i&n. so?n. reaction | extract soln. exlt(z'oa%tcsgfn. counts
0 5.8 + + + — 2.6 . 0.77x 103
2 6.1 + = + - 2.3 11x108%
4 6.1 + + + - 2. .-
6 6.2 + + + - 2.9 15% 108
8 6.2 + + - + 3.1 31x 104
11 6.2 + o+ + 4+ 4-% 84105
13 6.4 + + - + 5. —
17 6.8 s ST + -
19 7.8 +- i 4 -+ 11.9 384x 108
21 8.2 4 +- +- 15.4 80x 10¢

Table 6. Freshness test and change of bacterial growth of roasted
squid meat during putrefaction.

i . i oy of N/10
e']r;;;:d pH of jﬁf;eid_l& Eber’s Turbldlty of ﬁc%%? ‘ /I;‘er Colony
after A B . 100¢.c o
réasting) extract soln. soln. soln. reaction | extract soln. extract soln. counts
o | 60MRB | + + + + 4.4 1.2%103
2 6.0¢ » ) - pra + s 3.1 1.4 103
4 6.2C » ) + + * + 2.6 —
6 6.2¢ » ) + + + + 1.5 3% 103
8 6.2C » ) - + + + 2.8 18. %103
10 6.2(C » ) + + + + 1.8 —
12 6.2C » ) + + + ;- 2.6 6% 104
14 I 6.2C » O + + + 2.8 85x 105
200 | 6.8(B.C.P); + + - 5.2 15 10°
22 7.0 (C.R)D + + ¢ -2.6 70x 109
24 72C » > | + + i 2.6 - 40% 108

\
&
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Table 7. Change of total nitrogen of octopus meat during putrefaction.

Time :
\
4 16 l 18 20 26 28
Ttems | 2 6 | 8 { 10| 12 | 14 |
Raw head 3.53|3.33|3.01|3.50|3.21|3.46] — |3.31|3.06|3.10]|2.89}2.782.74
Raw foot 3.75 | 3.57 | 3.47 | 3.17 | 3.78 | 3.67 | — 3.51 | 3.74 ] 3.52 1 3.62 | 3.41 | 3.12
Boiled head | 3.62 | 3.45 | 3.50 | — | 3.27 — 3.3413.2113.44 — |3.00!2.922.90
Boiled foot 3.01{2.97! — |3.1113.15|2.88|2.89|2.99; — |3.12]3.34(3.11|3.00
‘With vinegar | 3.45 | 3.44 | 3.40 | 3.44 | 3.4] — [ 3.71 ] 3.60 | 3.51 — | 3.741 — }3.21]
Table 8. Change of soluble nitrogen of octopius mest during putrefaction.
Time
- 0 ’ 2| 4|6 |8 |10 | 12|46 182/ 2|2
Ttems ] L
Raw head 0.30 { 0.34 | 0.41 | 0.44 | 0.46 | — 0.55 — |0.7410.81{0.8510.94 |1.20
Raw foot 0.33(0.40 | 0.44 [ 0.47{0.56| — |0.6210.68| — |0.74 0.89 [0.98
Boiled heal 0.2510.26 | 0.35| 0.46 | 0.51 — 0.60 | 0.66 — 0.72 — 0.83 [ 0.90
Boiled foot 0.310.36 | — — 105 — 0.58 — 1 0.64 | 0.67 -- 1 0.78 | 2.89
With vinegar | 0.39 0.42 0.47 | 0.50 | 0.53 — | 0.61]|0.66 |0.91 | 0.74 | 0.75 { 0.77 {0.86
Table 9. Change of the pH value of octopus meat during putrefaction.
Time
- o | 2] 4|6 |8 10 ’ 12| 14| 16| 18] 20 26 | 28
Items
Raw head 5.3/ 6.0| 6.2| 6.2| 6.3| 6.3' 6.4| 6.6| 6.8 6.8| 6.8| 6.9| 7.0
Raw foot 58| 5.9 6.1| 6.2| 6.3| 6.3| 6.3 6.4| 6.6| 6.8| 6.8] 7.0 7.0
Boiled head 58| 59| 6.0} 6.2 | 6.3| 6.3 | 6.4 6.4 6.6 6.6 6.7| 6.8 6.8
Boiled foot 5.9 6.0 6.0 6.2 6.2 6.3 6.4 6.4 6.6 6.6 6.6 6.8 6.8
‘With vinegar| 4.0 4.0 4.0 4.1 4.1 4.1 4.1 4.1 4.2 4.2 4.2 4.2 | 4.4
Table 10. Change of volatile basic nitrogen of octopus meat during
putrefaction.
Time
. 0 2 4 6 8 10 12 14 16 18 20 26 28
Items
Raw head 3.87 | 4.00 |10.00|20.10122.56|25.04|28.7230.01 |32.74|34.16 | 47.61 {50. 14| 54.21
Raw foot 3.16 | 6.01 [19.34(23.30{25.22|29.47|34.79|36.01|38.€0{38.80|50.92|58.94| 60.11
Boiled head | 4.00 | 9.95 10.11{20.34|20.61 |22.40{26.41 [29.97 |30.07 | 30.13/32.03 | 42.97| 5. .61
Boiled foot 3.93 | 5.88 | 7.09,19.01]19.34,26.36 28.74'29.14 30.50(32.58(35.45|47.60( 53.44
‘With vimfgar 3.01 | 3.24 | 4.41| 4.50| 4.82| 4.74]| 5.76! 5.78| 5.86| 5.87| 5.75| 6.44| 8.10
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Table 11.

putrefaction.

Clvange of soluble-N|Total-N X 100 of O(,topus meat during

Time
0 2 | 4 6 8 10 12 14 16 18 20 26 28
_Items
Raw head 8.58) 10.21} 13.14) 12.51] 14.31 — — .24.8 26.7 | 29.4 | 33.8 | 43.8.
Raw foot 8.81| 11.2 | 12.68; 14.83] 14.83 - — 19.37 —1 21.15 —| 26.5 | 31.41
Boiled head 6.91| 7.54 — — 15.59‘ —| 17.95] 20.56 — — — 28.41|31.07
Boiled foot 10.3 | 12.12 — — 15.86| —\ 20.25 —’ —121.45 ~125.4 129.65
With vinegar | 11.3 | 12.41 13.42i 14.52’ 15.54i — 16.43| 18.34 20.1 -120.0 —124.93
. & - .
- Table 12. Cha.n“‘e of bacterial counts of octopus meat during putrefaction.

Time ] {

- 0 8 10 12 | 14 | 16 18 |20|26|28
Ttems ™ i

5 | | 4
Raw head |65><1085x1090)<1 180)(10600)(10"150)(101D1ffus(d‘Dxffusedi310XIO 390)(101——— — =
4
Raw foot 159)(1062)(10'71)(10:210)(10610><10’990><10[ IleIOlefusedl230X10 370><101— —|—
Boiled head 36X10‘47x 10907 10310)(10540)(10540)(10] 220)(10 27OX10310><10D1ffus€d‘— —| —
‘5
Boiled foot 31X13\48X1055X10| 57X10670X10|800>< 10l 310~ 10’ 390)(10480)(10 870 % 10'— -
|
Note: Did not measured for octopus with vinegar.

Table 13. Freshness test of octopus meat during putrefaction.

Raw head Raw foot
Time

Tarbidity Eber’s Hg-reaction Turbidity Eber’s Hg-reaction
elapsel of . of . g e
extract soln. | Treaction A B extract soln. reaction A | B

0 - + + + - + + +

2 - + + + - + + +

4 - + + + - + + +

6 - + + - + + +

8 - + + + + + + +
10 + + + + + + + +
12 + + + + + + + +
14 ¥ + + | - ¥ 4+ + ] o+
16 + + + + + + + +
18 + + + + +- H + +
20 + + + + 4 4 + +
% + + + + + + + +
28 + # + + # + + +
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Table 14. Freshness test of boiled octopus meat and with vinegar meat.

Time

Boiled head Boiled foot With vinegar

reaction
elapsed | of extract .
pe¢ soln. Ereactxon AlB soln.

Turbidity | Eber’s | 8" | Turbidity
of extract

!

l
[

BRBEE ZR88® oano
Fbi + HHHH R
R T T
Fttt tEtt

Ftkt b+
FFdt + ++++

Hg- . q. R

ber’s . Turbidit r’s | Hg-reaction

E reaction |,e extraZt Eber’s SR
reaction| o | p soln, |reaction) A | g
+ || = - - | - =
+ ¥ = - - -1 -
+ |+ o+ - - - -
A T - - - -
+ I+l + - - - =
4 + 1 + - - - -
+ 4] o+ - - - -
+ |+ o+ - - - | -
+ + i - b= - -
3= - - — | - - -
+ L+ o+ - - - -
+ 1 + — - -~ -
e - = - -

|

Fig. 1. Change of pH values and moisture

of squid meat during putrefaction.
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Fig.8. Change of soluble nitrogen and
goluble-N'Total-N X 100 of ‘squid meat.
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Fig.2. Change of the amount of volatile
basic nitrogen and volatile basic-N|Total-
N X 100 of squid meat.
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Fig.4. Change of soluble nitrogen per dry
matter and volatile baisc-N[Soluble-N X 100
of squid meat.
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Fig.5. Change of bacterial
growth of squid meat du-
ring putrefaction.
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Fig.7. Change of the pH
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Fig.9. Change of bacterial growth of octopus

meat during putrefaction.
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Fig.6. Change of the amount of volatile basic nitrogen
of octopus meat during putrefaction.
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Fig.8. Change of soluble nitrogen of octo-
pus meat during putrefaction.
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