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Abstract

This study investigated the antibacterial effects of sodium hypochlorite (NaOCl, 50~200 ppm of Cl,) and
floating-electrode barrier discharge (FE-DBD) plasma (1.1 kV, 43 kHz, 1.5 L/min N,) on V. parahaemolyticus
biofilms on fresh salmon. In the case of NaOCl, when treated for 5 min at 50, 100, 150 and 200 ppm, it
decreased by 0.48, 0.61, 0.83 and 1.09 logy CFU/en?, respectively. In addition, when treated with FE-DBD
plasma for 5, 10, 30 and 60 min, it decreased by 0.41, 0.66, 0.82 and 1.06 log,, CFU/en?. V. parahaemolyticus
biofilms were significantly reduced (P < 0.05) with increasing treatment concentration and time. According to these
results, NaOCl and FE-DBD plasma treatment for raw salmon can be used as an antimicrobial biofilm agent by
inhibiting V. parahaemolyticus biofilm formation, which is a problem in seafood, and can be applied in the

seafood industry to increase food safety.
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V. parahaemolyticus LN (10%10° log;y CFU/mL)<
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Biomedicine Institute (Plasma Bioscience Research
Center, Seoul, Korea)ZFE A& FFHol A}
&3t3th. FE-DBD Z2t=vh= 07 mm 7719
el flel A d=50% 10 pm TS 2 4 NaOCl X2|s 2ol M2 xz2tst &1
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<Table 1> Effect of NaOCI on V. parahaeolyticus biofilms on fresh salmon

At 9 25AE AFEEE NaOCl A2 sk

7}

d

s} AE <Table 1>o] YeRITE 2 Aol A
 NaOCl HesLg AF3del Zﬂ*lﬂoi AE=

L

NaOCl (ppm)

V. parahaemolyticus

0 50 100 150 200
logiy CFU/cm? 7.41+0.07° 6.93+0.16° 6.80+0.19" 6.58+0.05° 6.32+0.14¢
logjo reduction - 0.48+0.09° 0.6120.12¢ 0.83+0.02° 1.09+0.074

The data indicate means % standard deviation of three treatment. Letters (a-d for log,y CFU/cm? A-C for
logio reduction) in the same row are significant differences (P < 0.05) by Duncan’s multiple range test at 5%
probability.
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150 2 200 ppmO. 2 7435 TE NaOCIS A2
k2] 22 Aol V. parahaemolyticus Y=
741 logjy CFU/em® A& 10, 50, 100 3 150
ppm A2 A9 048, 0.61 % 083 logl0
CFU/em? 743t th NaOCl 200 ppmC.Z &
Al 1.09 logy CFU/em?® 7P o] ZFasigl o
o, AYsErt FEsE
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4 DNA 4= Asto] e glol s Wl
37l EthRaval et al, 2019; Choi, 2021). Roy et
al.(2021) 2FoF AAREE(50, 100, 200 2 300
ppm, 5) AHE Al AlS- 9 A AEEE F Y
AEdo]l 747 0.54-2.59,
0.64-2.32 log CFU/em2 #Z~3F3ivhal W skl
AT ARy o @wel A, ol
Aol ARRE AE 9 A Ao]w <13
Uehd  Zlo®  AZEch ¥, Kim  and
Bang(2023)2 100 mgkg %2 XfoldArhtE
F AR Jal 1652 A Al g ot

V. parahaemolyticus

parahaemolyticus

rl

G fAH AR B25E el A%
sh9leh,
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AHEshE A w7, 2 Tl wE: A
A E1(Choi, 2021), ZA &4 %
AET A F7rseh 2

Al FHZell= shha] At a
7 e te htr)es FUHESE AHYst 3
E71%S wol AMg-3ta ltk(Singh and Shalini,
2016; Choi, 2021). 912 + A9 EF & A9}
AR A%t 225 o ol Aztsly

ATt

2. FE-DBD Z2f=0} XMz|AlZHo| mE XN
s} 1}

07} AH7]14<9) FE-DBD ZEF=nl 2
K5, 10, 30 %60yl wE Aol T W

parahaemolyticus =" A7+3} A5 <Table 2>
of Yehfgith. FE-DBD Zet=nt AgE &
&2 Aol V. parahaemolyticus "YEE-S 7.28
logiy CFU/cm®]ow, 5 10 % 30% 3z A
Z}7F 041, 0.66 4 0.82 logjy CFU/ecm® 7F23}S3
t}. FE-DBD E2t=vb 60 A Al 1.06
CFU/em® Zradtgiow, xgA|zre] Z7la42
V. parahaemolyticus “§="to] oA o® FhAist

ATHP < 0.05).

<Table 2> Effect of FE-DBD plasma treatment on V. parahaeolyticus biofilms on fresh salmon

FE-DBD plasma treatment (min)

V. parahaemolyticus

0 5 10 30 60
logiy CFU/cm? 7.28+0.02° 6.87+0.18° 6.62+0.09° 6.46+0.14° 6.22+0.05¢
log)o reduction - 0.41+0.16° 0.66+0.07° 0.82+0.12° 1.06+0.034

The data indicate means + standard deviation of three treatment. Letters (a-d for logo CFU/cmZ, A-C for
logjo reduction) in the same row are significant differences (P < 0.05) by Duncan’s multiple range test at 5%

probability.
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Song et al.(2023)2 7 & V. parahaemolyticus
o thalA 1.1 kv, 43kHz 712 FE-DBD =2}
Zuk 5,15, 30, 45 % 60 A2 Al 0.16, 0.18,
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