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ABSTRACT: Objective To study the bactericidal effect of different concentrations of acidic electrolyzed water on
Vibrio parahaemolyticus and Listeria monocytogenes, and compare the bactericidal effect of acidic electrolyzed water

on gram-negative and gram-positive bacteria. Methods Bacteria were counted by using the traditional plate
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counting method. The morphological changes of the bacterial cells were observed by scanning electron microscopy.
Agarose gel electrophoresis was used to detect bacterial DNA changes and BSA method was used to measure
bacterial protein leakage. Results Acidic electrolyzed water (AEW) had strong bactericidal activity against Vibrio
parahaemolyticus and Listeria monocytogenes which became stronger with increasing AEW concentration. Vibrio
parahaemolyticus was almost completely killed after treated with a higher concentration of electrolyzed water, and
the number of Listeria monocytogenes strains decreased by 1.45 log CFU/mL. Scanning electron microscopy
experiments showed collapsed significantly on Vibrio parahaemolyticus. The cell morphology was disintegrated
seriously and the shape of the bacteria was blurred with increasing AEW concentration. Conclusion Compared to
Listeria monocytogenes, acidic electrolyzed water has a significant bactericidal effect against Vibrio
parahaemolyticus.
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Table 1 Physicochemical properties of AEW

YR AEW1 AEW 2
pH 2.51+0.01 2.32+0.01
ORP/mV 1143.0£1.0 1166.3+2.6
ACC/(ug/mL) 25+1 4842

22 HHRES

2 BRRI PR E (ATCC17802, IiHE! O3:K6)H 1
R BRLAZ 240 f 15 A= 2% 7 RE FC T (ATCC19115) 43 51 I FH F A
52,

FHAFAR R 26 585 —80  C kAR P H- 3 5 F7 768 A il ¥ I
P DI TE B R R B A% 2 if 1 AR 4 T R EC TR R oy ) B R
TCBS BUlEH; 77 5L 5 PALCAM Bflg 55 97 3, 37 Cd e o7
SRR IS T 9 mL BRAG K & %3R3 (TSB, 3%
NaCl) i & e B K 52 I8 7% 55 3% 2 (trypticase soy broth,
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BTG A T B LR R 8 T B0 10 min
(25 C, 3000g), FA:FRER K WO BIARSES T EE B, JRAETE
R REL Y 9 log CFU/mL, B 1 mL B INA 1 mL FRE
HLffK, PE%IEST, A0F 2 min J5, ZIE 1 mL IESWOM
AZE] 9 mL £ 1ER(0.5% AR FI 0.85% & TLaMIER)
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B0 2 min; (4) BLOJEF B, A 1 mL 4%R9 5 Rk
TRE, FEMEEATEETE, REETF 4 CkMdRA
L (5) 4bFR)E, 8000 r/min, B0 2 min J5F FiE, KRG H
PBS 22 ME vk 3 Y(H 2T BRI E); (6) THIKG L It
K 3 30%. 50% . 70% , 90% . 100%Z BEFEA T,
WKARFH 10 min 5, 8000 r/min B> 5 min, I 100% 2 BEVE
JB 2 ¥K; (7) FH 500 pL FTE/K O B 7 B, R 7 R B
10 pL B VR0 T B AE 24 LA R B S50 R b, R b
(8) FRFHILT IR, H 24 LIRS T A4S /5 B T-80 Cik
i, WFE 4 by (9) MRS, BFLARET I 550 AR A st
FT(RE A PR S FLEE IR, B 1k 3508 ) 5 B TR R T
SRPLEEAT T4, AL PE; (10) THRAb PG BORE AL T34
LT BB AT WL IO 4
2.5 ZHE DNA BERENE AR ERIMENE

R R AR AR AR (b ) A R ) B A 1 4 7 B[R]
41 DNA FREGM &, e B0 A it i 45 % 2R 4b A9 LA
e A T e JBE TR 17 vl £ 7 Ak TER f I 3 L K T R BALAZ 4
i 184 A A 7 G 1 [ 41 DNA BEAT3R 8. BX 5.0 uL {2
HUM LR 4] DNA I 1% 6 W5 e H Tk K DNA 5 3
S,

KM 7R 1) Bradford 25 e 8 M 2 50 &%
A AT LA S AN TR v 2 1P g K A L1 ) 5 I 28 I A
BALA 20 M 8 A 2 AR L VR AR M RR S A T o B —4
WA 433128 0.10, 0.08, 0.06. 0.04, 0.02, 0 mg/mL
Y4 1L 75 25 [ (bovine serum albumin, BSAWRIEE K, KRG
FHBEHR SN 2 X A H OGS, S8 8N & A5
Y X AN [ R B 9 — 2 br it 2k o AR SR AR M 21t
FRAE VRE SR IR
2.6 RS

SEEES IR 3 IREE W, SRA SPSS 19.0 i1t
A AT SE S BRI F T 5 40 . RS K #E=0.05, 15 T
LSD A, Ph P<0.05 AZERAELIT L.

3 HER5HH

3.1 ERMEER AR/ X BIA I o/l B A0 SR AR A Rt A 2=
s KA R RS E

e 2 AN [ e R F A A Ak B I i 9 R A
PR N 38 A 2 R T AR T B D R R . S
R e R L A K R TR AL B 2 Rk R I SRR B TR 7
BHCH 8.5 log CFU/mL, 4 AEWI1 4B )5, ik Vp.
ATCC17802 B ¥% M B 4 6.26 log CFU/mL . Mtk
Vp.03:K6 % ME% N 6.29 log CFU/mL., %4 AEW2
AEBR R, 2 RRTETE RO S AT R R o B, B
VR L i K AL B AR A O I BT ) R K T R 4 R
P H g 7K A 3L B A% A 3 AR 2 SR FC TR 1 T T R R
7 8.95 log CFU/mL. % AEW2 4P I, Bt 4o s A
A G T T 78 M 7.50 log CFU/mL, #HHLET =,
P e L g 7 X ) ot A S ) 3% TR o

AWFFE, AEW2 WX 2 R AR B ACK B E T
AEW1, % RIS i 1 9K PA 09 2% TR AR 38 328 0 o8 T B A% 240 i
BOA AR TG TR o 100 P R g /K P TS 2 M) S R RIR Y
— R PR R R KT 7 22 G B T R B e ) R K
MORAR, X —WFas B Xie G2 B RF 545 58 —3.
Xie SV V5 45 S 2 I Bt 25 A e 7 /K v 5 Ak L i £
B, X A e f R P S R R A A L A A
TG B Y A TR AR B, I LRI MR i BOE R 2 T
PRI A AR FCRR o X P RE 5 8 2 PR Ik B
G BV 8 4 00 L R A 3 AN ) A K

F2 B ERK AR SRR I N B RN S AR R AR A 2
FREFIH L THEM0=3)
Table 2 The number of Vibrio parahaemolyticus and Listeria
monocytogenes deaths after acid electrolytic water
treatment (n=3)

fb 3R Vp.ATCC17802 Vp.03:K6 Lm.ATCC19115
/(log CFU/mL) /(log CFU/mL) /(log CFU/mL)
Control 8.49+0.01 8.54 £0.01 8.95+0.01
AEW1 6.26+0.04 6.69+0.04 7.74£0.01
AEW?2 0£0.03 0£0.02 7.50+0.01
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Fig. 1 Scanning electron microscope images of Vibrio parahaemolyticus and Listeria monocytogenes after acid electrolytic water treatment
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Fig.2 Genomic DNA strips of Vibrio parahaemolyticus and
Listeria monocytogenes treated with acid electrolytic water
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Table 3 The leakage of Vibrio parahaemolyticus and Listeria
monocytogenes after acid electrolytic water treatment (n=3)

e . R
7S Ak P 5 X 0DS562
J/(ng/mL)
control 0.134+0.005  108.51+2.21
V.patahaemolyticus.
ATCC17802 AEWI1 0.201+£0.012  251.07+4.95
AEW2 0.318+£0.021  499.99+3.21
Control 0.116+0.003 70.21+2.17
V.patahaemolyticus
03:K6 AEW1 0.197+0.011  242.55+4.39
AEW2 0.283+0.009  425.58+6.12
control 0.088+0.006 10.64+1.25
L. monocytogenes
ATCCI19115 AEW1 0.139+0.011 119.15+2.45
AEW2 0.223+0.01 297.87+4.79
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