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Table 1. Changes in viable bacterial counts, pH, VBN and TMA contents
during the fermentation of shiokara (sample I~V)

Sample I Ripening period (days)
0 14 28 42
Bacterial Count A¥ (cfu/g)  4.0x10% 5.0x10°  8.0x10® 2. 7x107
B* (cfu/g) 3.8x10  3.0x10°  1.5x107  1.4x10°

pll 5. 86 5.91 5. 86 6.12
VBN (mg/100g) 7.10 48. 04 57. 66 87. 40
Sample TT 0 14 28 42

Bacterial Count A (cfu/g) 4.6x10° 3.3x107  1.2x108 9.6x107
B (cfu/g) 7.6x10% 1.3x10"  8.0x107 8. 0x107

pll 5.90 6. 10 5.96 6.14
VBN (mg/100g) 8.22 40. 93 69. 71 87. 44
Sample I 0 14 28 42

Bacterial Count A (cfu/g) 1.3x10% 1.7x107  1.0x10® 1.4x108
B (cfu/g) 3.6x10% 1.7x10¢  2.7x10%  7.0x107

pll 6. 04 5.94 6. 04 6.05
VBN (mg/100g) 5.60 56. 86 74.08 81. 20
Sample IV 0 14 28 42

Bacterial Count A (cfu/g) 5.5x10% 1.4x107  3.7x10"  1.5x107
B (cfu/g) 7.0x10% 1.4x107  1.2x10®  1.3x107

pll 5.93 6.01 6.10 6.00
VBN (mg/100g) 6.99 54. 60 4. 86 87.92
Sample V 0 7 14 21 28

Bacterial Count A (cfu/g) 7.5x10% 9.8x10*  1.7x107 1.8x10® 9.3x107
B (cfu/g) 1.4x10% 8.5x10*  5.7x10® 4.7x10" 9.1x107

pll 6. 05 6.03 6. 05 6.19 6. 39
VBN (mg/100g) 6. 40 35.24 52. 40 80.42  109.18
THA (mg-N/100g) 0.42 6.32 9.90 11. 89 15. 72

A 2.5% NaCl-BPG medium; B, 10% NaCl-BPG medium.
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Table 4. Differential characteristics of isolates from shiokara (sample V)

Characteristics

Shape C C C C C C C C C
Gram slain -+ -+ + - + -+ -+ + -+
Spore - - - - - - - - —
Colony pigment CWICW|CW|CW|CW|CW|CW]| Y |CW
Hotilitly - - - - - - - - -
Calalase I - 4 -+ -+ - -+ -+ +
Oxidase - - — - - — - - —
Acid from yglucosc:
(1) aerobic 4- + -4 -+ + + - |- =4
(2) anaerobic -+ + -+ -+ + -I- -+ - —
Acid (aerobically) [rom
D-xylose - - — — - - - NT .| NT
L -arabinose - - - - - - A NT NT
ral[inose — - - + — - — NT NT
sucrose + - -+ =+ - + NT NT
mallose + =+ + - + — - NT NT
D -mannitol - + + — — + + NT NT
D -mannose -+ - - o= - 4+ -l NT NT
a -lactose 4+ d- 4 — — — - NT NT
D -1rehalose - -+ -+ - -+ + | NT NT
Aceloin production + + + i 4+ -+ + -
Alkaline phosphatase -- — - =+ — — + — —
Arginine dihydrolase + -+ + + =4 - — — -
Nitrate reduction 4+ = + | =+ - 4 =+ —
Coagulase(rabbit plasma) | — - — - - - — NT NT
Gelatin hydrolysis + + + NT NT NT + + -+
llydrolysis of casein - - - NT NT NT - — -
Growth on NaCl agar
0 9% (w/v) S N e B e S N A O B
2.59% (w,/v) + =+ -+ -+ + -} + -+
7.5% (w,/v) S S I O I S A RS -
10% (w,/v) + + + + + |- + =+ +
15% (w,/v) — oA o= + - o= o= — —
Sub—=gwroup 1 1l I 1% v VI Vil Vil X

Symbols: CW, cream-white; Y, yellow; N T,not tested; N D, not determined.

I,S.epidermidis; Il, S.warneri; U, S. haemolylicus;IV, S. saccharolytlicus;
V,S. auricularis; Vi, S. cohnii subsp. 1:VI,S. xylosus, VI, K. varians;
IX, M. sedentarijus.
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Changes in Halophilic and Halotolerant Microbial Flora
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. Several studies have been carried out on the microbial
roles during the ripening of shiokara. Previously we have studied
on the. microbial contribution on the ripening processes 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 attempted to investigate the
common features of microbial flora in respect to halophilic and
halotolerant microorganisms during the ripening of shiokara.
Total 1,005 strains of bacteria were isolated from five lots of
squid shiokara (10% NaCl), using both 2.5% and 10% NaCl medium,
and were classified at genus/species level. While Acinetobacter,
Moraxella, Pseudomonas etc. were dominant in the bacterial flora
of the initial stage, Staphylococcus and Micrococcus became
dominant in the later stages in three among five shiokara
samples. Members of the genus Staphylococcus and Micrococcus
occupied 60 and 26% of the total isolates, respectively. About
90% of these Staphylococcus were identified to either S. warneri
or S. haemolyticus, while 86% of Micrococcus strains identified
to M. varians. Studies on desirable roles during the shiokara

fermentation of these dominant bacteria are now in progress.
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