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Table 2. Changes in organic acid, VBN and TMA contents, and pH in shiokara

extract inoculated with several strains

Control S.warneri M. varlans S. hacmnlyiicus
days 0 3 7 0 3 7 0 3 7 0 3 7
Orpanic
acid
CIT ND ND Nh ND ND ND ND KD ND ND ND ND
YR 5.8 41 3.1 4.5 ND ND 4.1 ND ND 4.9 ND 0.8
MAL 1.8 3.7 4.2 4.0 3.0 3.0 3.7 3.1 3.8 3.6 4.0 3.5
suc 12.0 10.9 10.9 9.1 1.9 12.0 9.4 8.9 10.5 9.5 1.4 11.9
LAC| 40.1 S3n 3.2 42.0 83.8 93.1 38.4 74.3 108.8 38.0 141.5 129.5
FOR 1.9 1.7 1.7 1.5 0.9 0.7 1.5 1.0 0.9 1.6 2.4 2.3
ACE 8.1 8.7 9.6 1.2 14.4 16.9 1.9 16. 1 24.9 1.6 22.1 28.4
LEV ND ND ND ND ND ND ND ND ND ) ND iy RD
PYG 7.1 8.1 8.8 10.8 11.8 13.4 10.1 12.0 15.1 10.6 ' 12.8 13.3
RO ND ND N ND N ND ND ND ND KD ND ND
Isp KD ND RD ND ND ND ND N ND ND ND RD
BUT ND ND KD RD ND ND ND ND ND ND ND ND
1SV ND N ND NP ND ND ND ND ND ND ND ND
VAL ND ND ND ND ND ND ND ND ND ND ND ND
Totall  47.4 64. 1 (9.8 82.0 134.6 187.9 66. 4 142.3 168. 8 5.5 152.5 161. 1
CFU/m | ND ND ND 6.0x107 | 1.8x10% | 1.7xl0" [ 5.8x107| 2.0x10"| 2.0x10% | 9.0x10° | 3.3x10%| 3.%x10%
pll 5.90 5.81 5.90 5.81 5. 81 5.80 5.81 5.18 5.79 5.81 5.80 5.84
VIN 15. 05 18.20 16.10 12.95 19.25 18.90 13.05 17.50 17.85 12.25 26. 60 2(‘;95
TMA 0.70 1.75 2.10 3.15 2.45 2.80 1.75 2.10 2.45 1. 40 2.10 2.80

mg /100m | ; for organic acid, YBN and THA conlents.
Abbreviations: PO, phosphoric acid:ClT,citric acid;PYR, pyruvic acid;¥AL, nalic acid:SUC, succinic acid;LAC, lactic acid:
FOR, fernic acid;ACE, acctic acid:LEY, levurinic acid:PYG, pyrogulutlanic acid;I'RO, propinic acid:ISB, isobulyric acid;

BUT, bulyric acid:ISY, isovaleric acid;VAL, valeric acid:ND, not delected.
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Table 3. Changes in organic acid, VBN and TMA contents, and pH in shiokara

extract inoculated with several strains

Control S. epidermidis S. xylosus M.scdcnlnrius_
days 0 3 7 0 3 7 0 3 T 0 3 7
Orpanic
acid
CIT Nb ND N ND ND ND ND ND ND ND ND ND
YR l"y 7 22.1 22.6 21.2 ND ND 18.3 ND ND 20. L ND ND
MAL 1.2 6.8 7.0 5.4 1.1 0.8 5.5 1.0 1.2 4.2 3.7 3.8
sucC 5.9 8.0 8.0 1.4 8.4 12.1 6.3 9.2 12.6 6.9 7.6 10.0
LAC| 152 20.3 20.8 3.2 94.8 114.8 21.8 88.9 81.1 28.1 105.7 99.2
FOR 0.9 ND 1.0 0.8 ND ND 0.9 2.0 2.2 0.7 0.8 1.4
ACE 5.5 6.9 9.1 8.9 26.2 53.1 1.2 33.4 63.2 7.9 20.0 31.2
LEV ND hill ND ND ND ND ND ND ND ND ND ND
PYG ND ND ND 1.1 4.1 7.1 G. 4 7.8 8.5 7.6 8.7 9.5
PRrRO ND ND ND ND ND iy ND ND ND ND ND ND
1sB ND ND ND ND ND ‘ ND ND ND ND ND ND ND
BDUT ND ND ND ND ND ND ND ND ND ND ND ND
ISV NI ND ND ND ND ND ND ND ND ND ND ND
VAL ND ND ND ND ND ND ND ND ND ND ND ND
Tola) 137.5 184.9 104.8 195.4 234.4 308.7 165.5 254.7 292.3 182.4 266. 1 275.9
CFU/m | N ND N 2.0x107 | 4.5xJ0" [ 4.3x10" | 3.0x107 | 9.8x10"| B.4x10"| 4.3x107 | 5.6x10"| 2.7x10"
p il 5.84 5.84 5.82 5.87 5.065 5.08 5.88 511 5.72 5.81 5.04 5.08
V1N 7.50 8.05 5.060 7.35 12.10 14.53 7.70 13.30 14.88 8.40 8.75 13.48
TMA 0.70 2.10 1.05 0.70 1. 40 1.05 0.53 2.90 2.98 . 0.70 3.85 2.28

mpg/100m | : for organic acid, VBN and THA contents.
AMbreviations: PO, phosphoric acid;CIT,citric acid;PYR, pyruvic acid:¥AL, nalic acid:SUC, snccinic acid:LAC, lactic acid:
FOR, fornic acid:ACE,acetic acid;LEY, levurinic acid;PYG, pyropulutanic acid;PRO, propinic acid;1SB, isobulyric acid;

BUT, hutyric acid;ISY, isovaleric acid;YAL, valeric acid:ND, not detecled.
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Fig.1. Changes in organic acid during the fermentation of shiokara
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Accumulation of Lactic Acid by Bacteria
during Fermentation of Squid Shiokara

Tateo Fujii and Bon Kimura
Department of Food Science and Technology, Tokyo University of Fisheries

Squid shiokara is the most popular fermented seafood in
Japan. Microbial roles during the ripening of shiokara however
have not been well elucidated. Previously we studied on the
microbial contributions on the ripening process and concluded
that microorganisms which appeared in shiokara played little
role for the formation of free amino acids, while they were
suggested to contribute to the formation of shiokara flavor. '

In the present study, we studied the accumulation of organic
acids such as lactic acid, etc., which might contribute to the
preservability and taste of shiokara, during +the ripening of
shiokara with/without antibiotics and found that accumulation of
these acids occurred only in the shiokara without antibiotics.
We also make clear that some representative strains among
Staphylococcus and Micrococcus, dominant bacteria during shiokara
fermentation, produced lactic acid. Further studies on the
effects of conditions on microbial production of these acids are

now in progress.
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