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Studies on Keeping Freshness of Raw Fish and Shellfish

1. Storage of mackerel and Alaska pollack in ice containing nitrofurazone

Eiichi TaNikawA, Terushige MoToHIRO and Minoru AKIBA

Abstract

In order to evaluate the effect of ice containing nitrofurazone on keeping
freshness of raw mackerel and Alaska pollack, velocity of putrefaction and tempera-
ture constants were calculated from the values obtained in the storing experiment.
The storing periods of raw mackerel and Alaska pollack in ice eontaining nitro-
furazone were prolonged 24 and 48 hours more than those stored in nitrofurazone-
free ice.
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Table 1. Change in the freshness of raw mackerel meat during leaving
at various temperature after ice storage
. Leaving Leaving time (hrs.)
Kmig: of temp. Items .
()] 0 25 42 51 73 96
V.B.-N (mg%) 4.77 9.28 10.36 12.49 14.70 14.20
20 Colony count 1x10* | 8x10* | 3.2x10°%| 7.2%10°| 10x10* | 10X 10°
pH 5.6 5.6 5.6 5.8 5.8 5.8
V.B.-N (mg%) 5.60 10.65 9.84 9.84 19.80 22.80
NFS 25 Colony count 1.2X10% 17X10° | 27X10° | 44X10° o0 oo
pH 5.8 5.8 5.8 5.8 5.8 6.0
V.B.-N (mg%) 4.77 16.78 — —
30 Colony count 1x10% | 4x10° — — — —
pH 5.8 5.8
V.B.-N (mg%) 4.7 10.36 11.48 14.72 20.00 25.00
20 Colony count BXx103 3X10° | 4.6x10%| 2.2Xx10%| 10x10° | 10x10°
pH 5.6 5.6 5.6 5.8 5.8 6.0
NFS-free V.B.-N (mg%) 5.60 11.78 11.50 9.54 23.50 42.20
{Control) 25 Colony count 1.2%x10%| 84X10° | 7T1x10° | 11x10® oo oo
o pH 5.8 6.0 6.0 . 6.2 5.8 6.0
V.B.-N (mg%) 4.7 58.70
30 Colony count 1x10* oo — — — —
pH 5.8 6.2 —
Table 2. Change in the freshness of raw Alaska pollack meat during
leaving at various temperatures after ice storage
. i Leaving Leaving time (hrs.)
K":g: of temp. Items
0 0 24 } 48 ‘ 96 120
V.B.-N (mg%) 13.62 14.89 13.45 22.80 24.50
20 Colony count 4.6x10° | 6.0x10° | 15.6x10° — —
pH 6.4 6.6 - 6.6 6.6 6.6
V.B-N (mg%) 7.80 9.26 12.20
NFS 25 Colony count 14.0X10° — 17.5%x10%; 20x10° —
pH 6.2 6.2 6.2 —
V.B.-N (mg%) 13.72 14.20 24.40 36.48 —
30 Colony count 21x10° | 40x10° | 70x10° co —
pH 6.2 6.4 6.4 6.4 —
V.B.-N (mg%) 13.62 12.50 14,20 20.78 25.08
20 Colony count 4.6x10° | 9.6x10° | 20.3%x10° — —
pH 6.4 6.6 6.6 6.6 6.6
. V.B.-N (mg%) 7.80 10.38 31.98
gﬁtﬁﬁf 2% | Colony count |14.0x105| — | 9.4x10°| oo —
pH 6.2 6.2 6.4
V.B-N (mg%) | 13.72 | 23.82 | 22.20 —
30 Colony count 21x10° | 85Xx10° _— . — —
pH 6.2 6.4 6.4
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BOHYIRAY — - CHEAERELLD B. coagulans 7%, FESPRXERY — - EXFERNE
RENEN NFS R RTI 2R TV, THhLMEEOBRFICHT BARREIIIELS, BT
Pseudomonas I IEAKFIZEL AHLTVHDT EEIWETHZ LIXFHEENDZLIATHY, %
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BREFIZOWTH NFS iZf - TAKRKNERRORB 2 RACHILTA5Z IXTE Y, EHZKEY
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Table 8. Velocity coefficient, constant, temperature constant,
temperature constant of putrefaction

Leaving Velocity Constant of Temperature | Temperature

Kinds of Kinds of cofficient of . constant of | coefficient of
fish ice t%{%}; putrefaction putrcz,éa)ctlon putrefaction | putrefaction
(K) (A X 10%) Q1)
20 0.0045 —1.2646
NFS 25 0.0181 —1.6388 o6 1.8
- 30 0.0798 -1.675 .
Mackere!
NFS-free | 20 0.0122 —1.75 49 . 0.4
25 0.0141 —1.2455
(Control) | 3 0.1748 —1.3758 104 8.8
20 0.0050 —1.4288
NFS 25 0.0224 —1.3758 49.7 1.51
Alpska 30 0.0158 —-1.198
pollack
20 0.0141 —2.9182
NFS-free = o5 0.0318 ~3.5060 27.8 0.82
(Control) | 39 0.0874 —5.2784 2.3 L2
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E@EECE T AHME L VBRI LsL, NFS KEMAORE & RREMIzE T3 2RI
DWTIRBIEIIED bR isve ZDOZ kX NFS XEAOHRIEE L XEERTHDEELLNL
5e
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Table 4. Change in the nitrofurazone (NFS) resistant bacteria isolated
from mackerel and Alaska pollack during leaving

. . Cone. of NFS Leaving time (hrs.)
Kinds of | Kinds of " “bouillen
(ppm) 0 2% 42 51 73 9% | 120
5 + + + + A~ |t~
NFS Mackerel 10 + + + + +~— |+~
20 + + + + |~ |+~
’ 5 el I B et e ettt
{Conres | Mackerel 10 RV (DA AL (DA OV
20 e I et I VR [ .
5 + + + o |
NFs  |Alsska | g + + |+ el
po 20 + + + +~— |~
5 A e e ta— |
NFS-free | Alaska
10 el I S e Sy |~
(Control) | pollack 20 Fee | Fme [ e HUVI

Note: (+4) shows that bacteria grow in the bouillon contained NFS.
(—) shows that bacteria grow in the NFS-free bouillon.

Table 4 DREBRPLBIZRT VT F I LOFOMNITH - THEETHHEE TR Sh 5 HE
13 NFS iz LAV TR A L T34, KBS Gl NFS ICfHE 2 R4 BNt 055
VB HHET B, ZDBEEE NFS XTEBESIhEHARESIC NFS A8EL TV 30HKE
FIHIBRRE 1L NFS B OHEIL RE LSV, BRERE T ARG NFS 1081 5,
MEBEHT 20 L » CTHETORGFEI P57 NFS MEOBCHEEDHERT 20 THA
5, AEE LAEEKPCREL - FEEACIIRENM R E L THEEL NFS Mt OBEME
BHBHNIR

E s

YR, 25V T 55%=1ru7 5y~ (NFS) XITKERL, ROTEKREBTERERCHREL
TEBCEE R Lo FOME, 30°C ik NFS SR TXE L9 A3S@RkcRB L Btk
L 24 B, R4 Vw7753 48 BB ENERHEEST 5. NFS XTXKEL oA CIIREDH
B Ci3 NFS Mo gt S 35, BB T NFS MEoH-EEIBHEN D,
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