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Study on the sterilization effect of acidic electrolyzed water on the tuna
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Abstract: The acidic electrolyzed water (AEW) coating-ice was investigated for its antibacterial application
against bacteria and Escherichia coli in frozen tuna (Skipjack tuna). Further,the sterilization effect of AEW and
some food condiments on tuna sashimi was also evaluated. These results indicated that:a.The AEW coating -
ice (pH4.5) treatment significantly reduced the total numbers of bacteria and Escherichia coli in tuna sashimi
stored in freezers (-18°C). b.The vinegar,mustard and AEW all showed significantly sterilization effect on tuna
sashimi (p<0.05),while the boiled soy sauce without sterilization activity. c.The optimization composition of the
condiments for the tuna sashimi was made up of 8.0mL of vinegar,0.1g of mustard, 1.0mL of AEW and a small
amount of rice—adding wine. This study could lay the theory foundation for a new ice coating technology
suitable for the frozen tuna,and further provide a scientific guidance for the product of ready—to—eat tuna sashimi.
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0.2A.
6.3V. Smin Acidic
Electrolyzed Water AEW . pH 4.5.
836.5mV. 31.7mg/L.
1.2.3 AEW
10cmx5cmx5cm
10%cfu/mlL. 1~2s
3h -55°C
4h pH 4.5 AEW 3~
5s 4°C -
18°C . 10d
AEW .
1.2.4
. . VAEW
VAEW
8cfu/g
. . AEW
1 4 3
6cmx5cmx0.5¢m
10°cfu/g 1~2s
3h
8~10s
1
Table 1 Experimental factors and levels of
orthogonal experiment
A B C 10% D
mL mL L mL
1 2 1
2 4 3 2
4 8
1.2.5 GB
4789.2-2010 GB 4789.38—
2012 .
1.3
3
SPSS 13.0 +
2
2.1 AEW
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. AEW
~18°C 2.
0~40d .
80~320d
. p<0.05
13, AEW 0~160d
p<0.05
320d .
2 AEW -18°C

Table 2 Antibacterial effect of AEW coating ice on the

frozen tuna —18°C

d AEW

0 4122320 412+32°

10 420+40° 175420

20 429428 84+42

ol 40 441238 97437

80 49745 10144

160 580+51° 120+31°

320 758+66¢ 154+43b

0 184=16° 184x16°

10 172+23¢ 96:20"

20 169+29° 44+9°

ofug 40 178+30° 31£7¢

80 172219 39+8"

160 261+15" 4629

320 413228 76+10%

p<0.05 .
AEW
0~320d
0~160d
4, AEW
[15] .
AEW
AEW Cl0~.ClO; .
0,.1,0, [O]
[16-17]
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2.2.1 . .
. AEW
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AEW
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AEW
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Table 3  Antibacterial effect of different condiments on the

tuna sashimi

cfulg cfulg cfu/g cfu/g

432+20" 224+21° 410+16* 210+15°
AEW  486+25* 295+20° 110+19"® 140+18"
453+12* 27724 50£10° 60£11°
460+19* 282+17° 100+12"8 150+17"
422+24* 231+19° 150£11"8 180£15"
463+18* 286+22° 455+16* 279+11*

a. 10% b.
1:1 wiv
8~10s c.
p<0.05 .
222
3h 8~10s
1 o
8mL
p>0.05 .
1~6mL
. AEW
4mlL
p>0.05 .
2.2.3

4 .
> >AEW>
8.0mL. 1.0mL.AEW 2.0mL.
1.0mL A,B;C\D,
3
40ctu/g .
3
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Fig.1 Antibacterial effect of different condiments on the

tuna sashimi
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Table 4  Results of orthogonal experiment of total number of bacteria and Escherichia coli

A B C D
cfulg cful/g

1 1 1 3 2 180 120
2 2 1 1 1 80 105
3 3 1 2 3 130 140
4 1 2 2 1 100 75
5 2 2 3 3 130 110
6 3 2 1 2 73 90
7 1 3 1 2 57 55
8 2 3 2 3 47 70
9 3 3 3 1 63 80
k, 112.33 130.00 70.00 81.00

k, 85.67 101.00 92.33 103.33

k, 88.67 55.67 124.33 102.33

R 26.66 74.33 54.33 22.33

k' 83.33 121.67 83.33 86.67

k', 95.00 91.67 95.00 88.33

ks 103.33 68.33 103.33 106.67

R’ 20.00 53.34 20.00 20.00
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