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Abstract: In order to investigate the application potential of electrolyzed oxidizing seawater in reducing
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bacteria contamination, antibacterial effects of electrolyzed oxidizing (EO) seawater against harmful bacteria
in suspensions and on food processing surfaces were studied in this paper. EO seawater was prepared from
seawater and diluted seawater with tap water after electrolysis for 7 and 15 minutes. Bacteria suspensions
including Escherichia coli O157:H7 (4.8x10° CFU/mL), Salmonella enteritidis (8.4x10" CFU/mL), Listeria
monocytogenes(7.8x10" CFU/mL), Morganlla morganii (6.6x10’ CFU/mL) and Vibrio parahaemolyticus
(2.0x10” CFU/mL) were individually treated with EO seawater. The populations of all bacteria cells in sus-
pensions were reduced hardly to zero after EO seawater treatment for 1min. Chips of stainless steel sheet,
ceramic tile, floor tile, cleaning towels and gloves were inoculated with the bacteria and soaked in EO sea-
water for 5 min. Viable cells of bacteria were detected on all food processing surfaces after being hold at
room temperature. Treatment of EO seawater reduced food-borne pathogens to undetectable level on
stainless steel sheet, ceramic tile and floor tile. The results suggest that EO seawater be an ideal disinfection
agent and used for decontamination of harmful bacteria on food processing surfaces.

Keywords: EO seawater, Escherichia coli, Salmonella enteritidis, Listeria monocytogenes, Morganella

morganii, Vibrio parahaemolyticus

0.5%~2% NaCl (Vibrio parahaemolyticus BYKVP00036-01-01)
pH ; ”
pH 1.1.2 iRk 2006 12 [
, s 28.6%o, 34.8 ms/cm, TDS(
[1-5] ) 27.5g/mL,pH 8.55]
, 1.1.3 e (5 cmx5 cm)(SS
, 304, K-Manufacturing, Astoria, OR), (5 cmx
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Table 1 Variety of pH, ORP and chlorine of different seawater after being electrolyzed

o ORP(mV)

Zi%) ) Oxidation-reduction potential )

. Electrolysis Chlorine
Volume ratio (sea- time(min) (10~ mol/L)
water: tap water) Acidic water Alkali water Acidic water Alkali water

3 2.80 10.19 1145 —787 0.56+0.01
7 2.31 10.34 1178 —817 0.99+0.05
= 9 2.14 10.65 1186 —818 1.22+0.04
15 1.96 10.76 1194 —869 2.32+0.04
3 2.97 10.52 1168 -804 0.46+0.08
14 7 2.63 10.60 1179 —-806 7.67+0.11
9 2.48 10.63 1184 —845 1.05+0.03
15 2.23 10.67 1191 —882 1.52+0.02
3 3.10 10.66 1123 —784 0.42+0.01
7 2.58 10.65 1170 —-807 0.67+0.03
' 9 2.28 10.48 1179 815 0.99+0.05
15 1.95 10.60 1185 -812 1.90+0.05
3 2.98 10.65 1164 -790 1.30+0.04
7 2.41 10.63 1176 -804 2.51+£0.04
12 9 2.18 10.62 1189 815 4.53+0.06
15 2.03 10.62 1188 -813 4.56+0.05
3 5.68 10.38 1120 —803 1.17+0.01
7 5.37 10.34 1173 -812 1.83+0.03
1o 9 3.89 10.42 1187 —-802 3.18+0.04
15 3.22 10.25 1187 -791 4.61+0.03
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pH s ,
, pH 1 min ,
pH , 100 CFU/mL
5
2.2 HEBEKNEEREPMEERIBER ’
2 3 4 ;
,» pH
10’ CFU/mL , ,

F2 AR 1020687k K)RIBKERENESRBHIIEIR

Table 2 Inhibitory effect of seawater [seawater: water (V/V) =1 : 2] on bacterial suspension

(CFU/mL)
Bacterial count after electrolyzed seawater treatment at different time
7 min 15 min
Result of electrolysis for 7 min Result of electrolysis for 15 min
Strains
Acidic water Alkali water Acidic water Alkali water
0s 30 s 60 s 60 s 0s 30s 60 s 60 s
5 6.6x107 3.1x10? 30 5.6x10’ 6.6x107 125 0 3.5x107
Morganella morganii
. . 2.0x10’ ND ND 1.3x10’ 2.0x107 ND ND 1.2x107
Vibrio parahaemolyticus
o i 4.5x108 ND ND 2.5%10® 4.5%x10° ND ND 2.1x10*
Escherichina coli
8.4x107  4.1x10° 100 4.4x10’ 8.4x107 ND ND 1.9%10’
Salmonella
78107~ 1.0x10? 50 2.8x107 7.8x107 ND ND 3.7x107

Listeria monocytogenes
ND
Note ND: Not detected

&3 RN 10 3GBK: K)BIBKERENESRINHEIHR

Table 3 Inhibitory effect of seawater [seawater: water(}/ V)=1 - 3] on bacterial suspension

(CFU/mL)
Bacterial count after electrolyzed seawater treatment at different time
7 min 15 min
Result of electrolysis for 7 min Result of electrolysis for 15 min
Strains
Acidic water Alkali water Acidic water Alkali water
0s 30s 60 s 60 s 0s 30s 60 s 60 s
. 7.6x107 3.1x10* 960 5.1x107 7.6x107 2.61x10° 880 4.2x107
Morganella morganii
o ) 4.0x107 960 64 2.3x107 4.0x107 320 ND 2.3x107
Vibrio parahaemolyticus
o ) 6.5x10° ND ND 2.1x10* 6.5x10° 4.43x10° 380 2.5x10°
Escherichina coli
5.4x107 4.1x10° 100 1.5x107 5.4x10’ 430 ND 4.2x107
Salmonella
3.8x10’ 10 ND 4.3x107 3.8x10’ 10 ND 2.9x10’

Listeria monocytogenes
ND:
Note ND: Not detected
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Table 4 Inhibitory effect of seawater on bacterial suspension

(CFU/mL)
Bacterial count after electrolyzed water treatment at different time
7 min 15 min
Result of electrolysis for 7 min Result of electrolysis for 15 min
Strains
Acidic water Alkali water Acidic water Alkali water
0s 10s 20s 60s 60 s 0s 10s 20s  60s 60 s
y 4.6x107 280 60 ND 1.3x107 4.6x107 280 60 ND 3.5x107
Morganella morganii
6.2x10’ 20 0 ND 3.1x107 6.2x10’ 20 0 ND 2.3x10’
Vibrio parahaemolyticus
o ) 7.5x10%  3.04x10° 350 ND 2.8x10° 7.5x10°  3.04x10° 350 ND 4.1x10°
Escherichina coli
6.4x107 ND ND ND 3.7x107 6.4x107 ND ND ND 2.8x107
Salmonella
o 7.8x107 ND ND ND 5.2x107 7.8x107 ND ND ND 5.1x107
Listeria monocytogenes
ND:
Note ND: Not detected
, )
Oomorit'? s 5 min
NaCl , NaCl , (10°CFU/mL~10* CFU/mL) 4
, NaCl s 2 s
R 5 min
s NaCl s 3 s
, , 90%
2 2 9
NaCl R >
NaCl ,
’ 2 3
pH ,
2 2 pH b
) pH ,
[2] 5
b
23 SHEBEKMNEREDEMMBNRE ,
MR , ,
I(a b ¢ 2(a b) ,
15 min ,
? ’
5 B s
1
b
5 min s 4 , ,
( ,
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Fig. 1 Inhibitory effect of electrolyzed oxidizing seawater
on bacteria on the surfaces of stainless steel sheet(a), ce-
ramic tile(b), floor tile(c)
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Fig. 2 Inhibitory effect of electrolyzed oxidizing seawater
on bacteria on the surfaces of mops(a) and gloves(b)
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