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In order to study the preservation effect of —3°C partial freezing method, the growth and biochemical

activity of microorganisms and the changes of K-value in mackerel press juice were investigated at

0°C, —3°C supercooling (liquid phase) and-3°C freezing (solid phase).

The results obtained in this paper were follows:

1) The growth and biochemical activity of microorganisms were reduced at —3°C supercooling than

0°C in spite of the small variation in temperature.

2) There were no growth and biochemical activity of microorganisms at - 3°C freezing (solid phase).

3) The difference in the K-value between -3°C supercooling and —3°C freezing was remarkable in

spite of the same temperature.
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5) dilute with an equal vol. of cold 0.85 o v .
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Diluted muscle juice

Fig. 1. Preparation of the diluted muscle juice.
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Table 1. Characteristics of strains employed
Pseudomonas
*
Test strains Characteristics 71 T/V-Na G/ Meraxella F/C
Form Rod Rod Rod Rod Rod
Motility + + + - —
Gram stain - - - — —
Acid from glucose : aerobic + — — — -
anaerobic - — — - -
Cytochrome oxidase + + + + JxE
Catalase + + + + v
Hydrogen sulfide production - + - - J/
Nitrate reduction - + - — S/
Casein hydrolysis - + + — J
Growth in NaCl: 0% 4 + — + v
7% - - + + /
TMAOQ reduction - + - + -
Penicillin sensitivity (3 1U/ml) - - -~ + s

* Flavobacterium/Cytophaga, ** Not tested.
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Fig.2. Changes of viablgaézﬂl count (—+—) and the
amount of VBN (—) and TMA-N (---) in
diluted mackerel juice by Pseudomonas I/
I type(O), Pseudomonas I/N-NH type
(@), Pseudomonas W/N-H type (D),
Moraxelle (M) and Flavobacterium/Cyto-
phage (A) during storage at room tempera-
ture(25°C).
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Fig.3. Changes of viable cell count (——-) and the
amount of VBN (—) and TMA-N (---) in
diluted mackerel juice by Pseudomonas T /1
type(Q), Psendomonas M /N-NH type (@),
Pseudomonas W /N-H type (), Moraxella
(B and Flavobacterium/Cytophaga (A)
during storage at 0°C.
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4. Changes of viable cell count(-»-+~) and the
amount of VBN (—) and TMA-N (.- in
diluted mackerel juice by Psewdomonas /I
type (O), Pseudomenas T /N-NH type(@),
Psgudomonas W/N~H type (1), Moraxela
(@) and Flavebacterium/Cytophage (&)
during storage at —3°C Supercooling.

Fig,

X

b

Pseudomonas [ /8- 0°C @ —3°CHuize A
SAA F4 2 FEA] At 2E g4l
ol —3°C ¢ A« $AFdE epRian, &
5 Pseudomonas W/N-NH 3¢} Z2d g g4
£ -3°C e A WA AshEted, AedAY
+x8 3] Mg el & Tl fEs gl
Fig.56] —~3°C FANA Y AF5 o VBN JI%
1} EP ¢l ok, PsexdomonasN/W-NH 2] 2} o]

jo

=

#HAslm, o8 3FFE F28 Abdo] A= g,
E, FATY F4 2 VBNAAE A5 RAHA] o
%

ol & e FA HE A4 agez
o At F9 F49 Ao dRE U4 F
A249 AE ANE ALE, FEFBY FE4
o 2 aqlo] selgh 474

7
§ 4 oo (I WEPREEETTES Sataahasist B R[] %
10 ) 30 w0 50
Fig.5. Changes of Viable cell count (—) and the

amount of VBN (---) in diluted mackerel
juice by Pseudomonas 1 /1 type (O), Pseu~
domonas T /W-NH type (@), Pseudomonas
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age at ~3°C freezing.
—20°C(Fig. 6)el A= o 54
H AHA Gy
AAEY =@l Kghel sshe Fig.7¢] Vb gl
. &, 25°C el AE 19 34 80% ojAo = v}
stger, 0°CAAL 8 Fo 27 RogA4q 60
% o149 & vehigied, 0°C 8 T A
WA 3°C 8 24 £xA9] ~3°CahdAd A K
e FAL AR dA=A o 159 Fel 60%
el Tty
olgf 72 AsE 0°C HTAd A T4T 223
7t K38 Agd 2 4L #lAL A4ste Fi
o™, -3°C i A(RH} FLel4del ~3°CER
(AT K7 S/ dx8 qAasq 279
Fo 60% ol4Fe] el =l

u)
=

gyl A

— 188 —



HggAAel v gE AT Do AP AF

7 —a
L
q
6
K
g
H
25
3
% 0 -
] g
g 4 F’""'"""""'"""_'"“_".' ----------- - 10 g
g
10 20 30 40 50

days

Fig.¢. Changes of viable cell count (—) and the
amount of VBN (--) in diluted mackerel
juice by Pseudomonas 1/ type (O),
Pscudomonas T /W-NH type (@), Pseudo-
monas W/W-H type (), Moraxella (B
and Flavobacterium/Cytophaga (A) during
storage at —20°C.
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Fig.7. Changes of K-value of diluted mackerel
juice during storage at 25°C (A), 0°C(QO),
—3°C supercooling(@), —3°C freezing ()
and —20°C (A).
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