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Effect of plasma-activated water (PAW) ice on the quality

of shrimps ( Penaeus orientalis) during storage
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Abstract: To verify the effect of plasma-activated water (PAW)
ice on shrimps ( Penaeus Orientalis) preservation, we stored
shrimps with PAW ice and tap water (TW) ice at 20 ‘C and com-
pared their differences in pH, TBA, TVB-N, total number of
colonies, bacteria diversity, texture and color. The results
showed that during 0~6 days storage period, the TBA and pH
growth rate of the shrimps treated by PAW ice decreased, and

the TVB-N value increased much faster than the TW ice-treated

group. Moreover, the hardness of the shrimps treated with PAW
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ice was also less than that of TW ice-treated. This work also
showed that PAW ice could significantly retard the bacterial
growth in shrimps. On the 6™ day, the total number of colonies
in TW ice-treated shrimps was 2 lg CFU/g higher than that in
PAW ice group. In addition, the results from high-throughput se-
quencing revealed that PAW could inhibit Vibrio. On the 6 day
of preservation, the proportion of wibrio in the control was
62.52% , while it was only 40.45% in the treated group.

Keywords: plasma-activated water; Penaeus orientalis; quality;

microbial safety; ice storage
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Figure 1 Changes of pH value in storage period of

group A and group B
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Figure 2 Changes in electrical conductivity of group A

and group B during storage
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Figure 3 Changes of redox potential during storage

period of group A and group B
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Figure 4  Changes of hydrogen peroxide concentration
during the storage period of group A and

group B
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Figure 5 Changes in pH values of shrimps
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Figure 6 Changes in TBA values of shrimps

during storage
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Figure 9 Changes in color values of shrimps

during storage
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during storage
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Table 1 Variation in the proportion of different classes in bacterial population on shrimps during storage %
Al B4l
RS
0d 2d 3d 4d 5d 6 d 0d 2d 3d 4d 5d 6 d
S IAE 55.31  98.65  99.64  98.33  98.44 92,76  55.31  97.94  99.05  98.65  96.54  91.33
2R 3.06 0.70 0.17 1.10 1.10 6.10 3.06 0.96 0.88 1.32 3.42 7.20
W T 44 15.05 0.12 0.02 0.30 0.14 0.59  15.05 0.00 0.01 0.01 0.01 1.42
PUFF BN 13.65 0.11 0.08 0.23 0.07 0.27  13.65 0.29 0.01 0.00 0.00 0.01
TR T 5.01 0.17 0.00 0.01 0.06 0.00 5.01 0.34 0.02 0.01 0.01 0.01
RS ACEL! 1.96 0.01 0.00 0.01 0.00 0.06 1.96 0.06 0.00 0.01 0.00 0.01
PE T B 2N 1.74 0.00 0.00 0.00 0.00 0.01 1.74 0.00 0.00 0.00 0.00 0.00
W FF T 4N 1.60 0.02 0.00 0.00 0.00 0.00 1.60 0.00 0.01 0.00 0.00 0.00
P IAE 1.54 0.02 0.00 0.00 0.00 0.00 1.54 0.06 0.00 0.00 0.01 0.01
Erysipelotrichia 0.58 0.00 0.00 0.02 0.18 0.00 0.58 0.00 0.00 0.00 0.00 0.00
S E 0.41 0.21 0.00 0.00 0.00 0.00 0.41 0.35 0.03 0.00 0.00 0.00
A E N 0.00 0.00 0.07 0.01 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00
il A0 R T A 49 0.16 0.00 0.00 0.00 0.00 0.00 0.16 0.00 0.00 0.00 0.00 0.00
Wi 2T 4k 1 4N 0.12 0.00 0.00 0.00 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00
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Table 2 Variation in the proportion of different orders in bacterial population on shrimps during storage %
Ad B4
B RES
0d 2d 3d 4d 5d 6d 0d 2d 3d 4d 5d 6 d
IR H 17.22 84.60 95.71 65.59 90.45 69.04 17.22 78.62 89.20 76.64 80.49 74.68
R H 15.62 4.51 0.44 4.91 2.77 6.26 15.62 6.63 2.86 2.74 2.20 4.27
WEH 15.06 0.12 0.02 0.30 0.14 0.60 15.06 0.00 0.01 0.01 0.01 1.42
AR A H 2.75 3.83 0.99 2.23 0.67 1.11 2.75 2.51 2.50 1.49 2.71 1.50
P H 13.65 0.11 0.08 0.23 0.07 0.27 13.65 0.29 0.01 0.00 0.00 0.01
R R H 1.05 0.62 0.07 0.14 0.30 0.48 1.05 0.75 0.57 0.28 0.26 0.69
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Table 3 Variation in the proportion of different families in bacterial population on shrimps during storage %

o Al B4
4l A Fh 2
0d 2.d 3d 4 d 5d 6 d 0d 2d 3d 4 d 5d 6 d
INER 17.67  84.54  95.67  65.19  90.39  68.89 17.67  78.60  89.17  76.40  80.35  74.60
5 0 R EFR 1.47 3.87 0.99 2.21 0.66 1.10 1.47 2.51 2.39 1.48 2.70 1.49
BT R 1.28 0.10 0.08 0.02 0.06 0.27 1.21 0.00 0.01 0.00 0.00 0.00
115 20 1 ) 0.13 0.04 0.00 0.09 0.07 0.94 0.12 0.02 0.03 0.03 0.02 0.17
2 T 0 1 R 0.10 0.00 0.00 0.03 0.15 0.02 0.09 0.00 0.03 0.15 0.17 0.34
R 0.08 0.00 0.00 0.03 0.01 0.44 0.07 0.00 0.00 0.00 0.00 0.22
775 2R T R 0.22 0.06 0.00 0.01 0.00 0.00 0.21 0.13 0.01 0.01 0.01 0.05
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