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Studies on ‘the ‘Complete Utilization of Squid

(Ommastrephes sloani pacificus)

XVII. On the “flat sour” of canned squid meat

Eiichi TANIKAWA and Yoshio NAGASAWA

Abstract’

Squid meat is processed in the can in Japan. A putrefaction of “flat.sour”. in.canned squid
has been known to happen like that which happens rarely in canned crab, o

The authors have tried to ascertain the causé of the “flat sour” in ¢anred squid whxch has
been judged to be the putrefactlon at the inspection for expert. The soured substanees produced
in canned squid meat were confirmed to be lactic acid, formic acid, succinic acid, citric acid
etc., by paper chromatography. A facultative, short rod shaped bacterium was isolated from the
canned squid. <This bacterium does not. produce, gas.. The isplated bacterlum can actlvely
decompose carbohydrates, and produce the acids. This bactenum may bring about “flat sour”

Here, the authors have calculated the adequate processing-time at 6—pound-pressure (1-10°
C) from the thermal death curve of the.isolated bacterium and the heat penetration cutve in the
canned, squid from Bigelow’s general method, and have, fqund the tune should be above 102
minutes (added 20/ of safety time factor according to Lang”) The procesmg time for which

“the sterlllza‘xon of the canned squid has practically carried out has been 60 minttes at 6-pound
pressure. “That time is clearly insufficient, therefore understerilization was ascertained.

When the isolated bacterium was inoculated in the canved squid.meat, the soured substances
were ascertained just as described above. Thus it,was,found that isojated bacterium has caused
the “flat sour” of the canned squid. In order to prevent the putrefaction by those “flat sour”
phenomena, the processing time should be prolonged above 102 minutes,or the processing tem—~
perature should be raised.
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Table 1. Conditions of flat—soured cans at the inspection when the cans were opened

I\ Sample A-Can B-Can

tems e
. ) P B __ - _
Quality of‘hieét \ o kﬁﬁ tlgufzfllsrizss o "Similar as AfCan
Flavor _ Strong acid smell Similar as A-Can
Juice : - Discolored of “Shoyu™ Similar as A-Can

(soy bean sauce)

pH of juice 3.45 3.46

Sealig , . Good \ Gocd .

Remarks ) ‘ ' ggg; ég:ét in the container Similar as A—can
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Table 2. Decomposability of carbohydrates of the isolated bacterium, A
Days of Carbo—
cultivati hydrates| Glucose | Dextrose | Galactose | Mannose | Lactose Sucrose
ivation Ttems
0 pH 7.4 7.4 7.4 7.4 7.4 7.4
pH 6.5 6.4 6.3 6.4 7.4 6.0
2 gas - - - - - -
colony + + + + + +
Maltose | Xylose |Arabinose |[Rhamnose| Inulin Starch Glycogen
7.4 7.4 7.4 7.4 7.4 7.4 7.0
6.2 6.6 7.0 7.0 6.8 7.3 6.8
+ + - + + + +
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Fig. 1. Identification scheme of the organic acids produced in the “flat soured” can
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Table 3. Heat resistance of the isolated bacterium at various temperatures

Time (min.)
10

Temp. (or Press) |
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Table 4. Numbers of spore survived after the heating of 250°F (15 lbs.)
| .
Time (sec.) | 10 * 30 | 60.| 9% | 120 ; 180 ‘ 240 ‘ 0
Numbers of spore survived !65>< 10° | 23x10° | 31x 10° 50 ' 3 ‘ 5 ‘ 1 ’ 80x10°¢
i | !
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Fig. 2. Heat penetration curve of the canned squid T Bigelow © General method™ (2%%
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Fig. 3. Thermal death rate curve of Fig. 4. Thermal death time curve of
the isolated bacterium, Ai the isolated bacterium, Ai
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