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Quality control on four types of fresh sashimi under MA storage (deoxidizer)
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Abstract
Raw fish food such as sashimi generally lose freshness and spoil quickly, therefore the quality control is important. In this study, we investigated

the quality preservation effect of deoxidizer on four types of sashimi (cultured amberjack, bonito, cultured red sea bream and fresh Atlantic salmon)

under MA storage. The quality of fresh sashimi was evaluated using the following items; K value, L,a,b color measurement of lean and dark muscle,

lipid oxidation (TBARS), viable bacteria count, and sensory evaluation.

The color tone of red-fleshed fish and blood meat due to the removal of oxygen was confirmed for its fading prevention effect using evaluation

standards calculated from L, a, and b values. The number of viable bacteria was suppressed to 1/50-100 in deoxidized fractions (stored at 4°C for

4-7 days) compared to controls. The K value did not change regardless of the presence or absence of oxygen. In terms of sensory evaluation and

TBARS, odor changes were particularly suppressed by removing oxygen. Based on the effects of MA storage for each species of fish, quality control

items for comprehensively setting expiration dates were determined for each species.
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Fig. 1. Color deterioration of each sashimi enclosed under deoxidizer
during 1 day.
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Fig. 2. Relationship between the enclosed time with deoxidizer and
the oxygen concentration.
White square in the figure indicates a region of 0.5 to 1.5 (%)
oxygen concentration.
The oxygen concentration measurement was (a) 25 °C, (b) 4
°C, and (c) nitrogen replacement.
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Table 1. Color difference (AE), saturation difference (AC), and hue angle difference (Ah) in each stored fractions compared
with skipjack tuna sashimi at 0 day.

Fraction Control Deoxidizer N, replacement
sg;)%e AE | AC | Ah | AE | AC | Ah | AE AC | Ah
1 12.0 -11.8 5.3 13.0 -12.6 3.7 12.6 -12.6 0.2
3 15.0 -14.2 4.2 12.8 -12.3 4.4 16.7 -15.2 | 254
7 15.9 -15.6 8.8 14.7 -13.8 4.3 16.5 -15.0 | 28.7

*On 0 day, the color of sashimi was quite bright due to partially thawing. Therefore, sashimi on first day had a large color

difference from one of 0 day.

Table 2. Changes in color difference etc. of amberjack sashimi during stored at 6°C.

Fraction

Deoxidizer

Control
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Fig. 4. Changes in color and hue of amberjack blood meat during storage from the viewpoint of b/a.
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Fig. 5. K value of skipjack tuna sashimi based on experiments and simulations during stored at 4°C.
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Fig. 7. Change in K value of salmon sashimi and red sea bream sashimi stored at 6°C.
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Table 3. Change in viable bacterial count of amber-jack sashimi
during stored at 4°C.

a. Salmon (6°C)

108

Storage Fraction Viable bacteria B 107 ) :C"”t'_f"_l
(day) (cfuw/g) 5 O :Deoxidizer
100
0 Control 1.4 x10° S
8 105
Control 1.2 x 10°
4 3 104
Deoxidizer 2.1 x 10* |
Control 2.9 x 107 10° ) : :
0 1 2 3 4
7 Deoxidizer 8.3 x 10° .
Storage time (day)
N replace 4.7 %108
b. Red sea bream (6%C)
10°
Table 4. Bacterial growth rate during storage of each sashimi and increase fold after © Q: Control
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(6°C) Deoxidizer 0.325 (r = 0.950) 20 Fig. 8. Change in viable bacterial count of salmon and
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Table 5. Sensory evaluation on each sashimi during storage
b. Amberjack (ordinary muscle)

a. Skipjack tune

Storage(day) = 0 1 = 2 : 3 4

Control

Evaluation

Deoxidizer

Storage(day) . 0 : 1 . 2 = 38 : 4
Control

| Smell (aroma) 5 5 - 3 3
Flavor 4 4 -3 2
Evaluation 4 4 3 2
Deoxidizer

Smell (woma) 5 5 4 3

. Colorhue

Flavor : Flavor . . 4 | 4 3 2
Evaluation Evaluation | 4 { 4 3 2

¢. Amberjack (blood meat) d. Atlantic salom

Storage(day) . 0 1 2 3 © 4 Storage(day) 0 | 1 | 2 3 4
Control Control

| Smell(aroma)’ 8 2 | 1. _Smell aroma) 5 . 4 1.2 1.1
Color hue red : Flavor ; 4 3 1 1
R Evaluation . 5 . 4 | 3 1 1
Deoxidizer Deoxidizer

| Smellwoma) 3 3 3 3 2 Smell (aroma) 5 . 5 . 3

CFlavor 5. 5. 4. 4

Evaluation . 5 5 4

Smell (aroma) 5 4

ot
s
c.o
—
—

FHavor o5 5 38 1 1.
Evaluation | 5 4 3 1 1
~ Deoxidizer

Smell (aroma) 5 5

[$13
o
o
=
w0

TBARS (uM)

Favor 5 b 5 .3 3.

Evaluation = 5 @~ 5 =~ 4 -~ 3 = 3
a. Skipjack tuna

— 100 O:Control

= 80 [J:Deoxidizer

2

)

o

<

m

|_

0 1 2 3 4
Storage time (day)

C. Amberjack blood meat mince

700 -O:Control
600 | [ :Deoxidizer
500 |

400
300
200

100

0 1 2 3 4

Storage time (day)
Fig. 9. Changes in TBARS value of each sashimi during storage

e. Red sea bream f. Amberjack* (ordinary + blood meat)
Storage(day) | 0 | 1 =~ 2 | 3 @ 4 Storage(day) - 0 | 1 | 2 ' 3 @ 4
.. Control Control

Eva]uatmns 4 3 1 ]_ .

Deoxidizer

Eva]uatmns 5 4 4 3 .

TBARS (uM)

TBARS (uM)

* Obtained from Fisheries cooperative

b. Amberjack ordinary mince

100 QO: Control
80 [ :Deoxidizer
60
40
20

@]

0 17 2 3 4
Storage time (day)

d. Salmon
100 O: Control
80 | [ : Deoxidizer
60
40
20

o

0 1 2 3 4
Storage time (day)
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Table 6. Edible limit days on each fish sashimi in control and deoxidized fractions from the viewpoint of quality tolerance.

Fish species Fraction | Evaluation | K value Smell Color
Skipjack Control 2 3 3 2
tuna (4°C) Deoxidizer 3 3 5 5
Amberjack Control 2 5 2 2

(4°C) Deoxidizer 5 5 5 5
Salmon Control 2 1" 2 2
(6°C) Deoxidizer 4 1 5 5
Red sea Control 2 3 2 3
brea (6°C) Deoxidizer 5 5 5 5

The numbers in the table indicate the storage days of the edible limit.

Table 7. Expiry date of each sashimi according to quality tolerance during MA storage.

Fish species Fraction Evaluation Index Expiry date
Skipjack tuna Control 2 smell, Kwvalue 1.6
(4C) Deoxidizer 3 K value 2.4
Amberjack Control 2 color, smell 1.6
(4°C) Deoxidizer 5 K value 4
Salmon (6°C) Control 2 smell, color 1.6
Deoxidizer 4 viable bacteria 3.2
Red sea Control 2 smell, color 2.4(1.6)
brea (6°C) Deoxidizer 5 K value 4(3.2)
The expiry date was calculated by multiplying a safety factor of 0.8 to the edible limit day in the comprehensive
evaluation.
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