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W OE: hFRFER. A BRI EEHTRE R, SR TR R L R RV R A P K (pH
fH 6.0~7.5) HEANFABEAE . AbBEIT RIS 4 0F T bk s KO IS SN TR S FRP T I (Salmonella
pullorum, &85 1 WA T A EON B 6.19~6.26 logyg (cfulg)) FKIAT R O157:H7 (i85 2 I (K444 B ¥ BN 3k
6.12~6.19 logy, (cfu/g)) MR KMR. ZERE, ik fikxd 2 P A BRI A KA, HARAEMRME B
SR SR A T S T (8 I rg B i, R T i PR K R R BRSNS 2 .  BERR R BRI R T Ak AR
KEMEREWRE S, 15 mg/l N, FTLLE 20CTF 3 min W52 R K AR TR E (W)U S 8 3w %k
8.12 logyo (cfu/mL)); JFUFEIREE A 2 mg/L B, 7] LL 100%:5 K KW iR O157:H7 (HI4A E AU B0 7.78 1ogye (cfu/mL) )
bk U KIS VETH SR TV QS R TN, AR IR IR S 12 mg/L AR EE 3 min RS SR T RS R T T IG
BT RK, KIGF B O157:H7 Bk EOn S ICE] 1.0 logy (cfulg) AR, HACERE R A i AE T, T ks G in) i
BRI, rpe UK ORT AR A2 235 VR R0 S FH 08 B Wi
KR wE, FE, RERE, Ak, BE, PHEMBK
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SR EHIRG LR R AR RS
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Fig.1 Schematic diagram of neutral electrolyzed water generator

1.1.4 BAERNHE

BAGTEMSARYPITKE (S pullorum)
C79-12-77 FIKAFTE (E. coli O157:H7) 43 Sl hh 2 g
WK S R gest |, 37°ClaMREE 3 24 hifth, KRG
B BRRE R FIBONKFT PR A7 % o

MNFZAN R AT PR > T B DT Bi R 2 vk e
B IR K GBI TAR 37 CIHILIGIE 24 h{E N5 A
BRI, K908 K i P AP I #2 J5U4G 1R P 4 10 mL
KB AR R K 1 Hh S AR e TR A A TR 20 TR A 1
R, AR T A T R AR 4 T T VR ) T
$2 8 10"~ 10° cfu/ml 1 B A 4% o
1.2 REHZE
12,1 3B B FH K%

¥ 1 mL FEBINAEIRER 4 mL Pk FL g K R
H, A3 AIFE 4. 20 FI 35°C IR AR 0~5min, ARJ5H
1 mL YR A5 AN 9 mL JE B H AT 7 (0.05%1) NapS,04

BIIAE] 0.03 mol/L . pH {ii 7.2 IR th g2 sy rh, 121°C .
0.1 MPa T K& 15 min il fF, ORI a/E 2 2R R =D
o, IRAYIAETE 1 10 MO LR IR TR R RS, K 1 mL
FEEERRE BN E] O mL To B AEFE SRk b, TRA) G Rl 21
JERE R S B PR b, 37 CIEMEESE 24 h 5114, &
ANFRREBEA 3 NEA . RO AR AR, HPFE 1 mL
BRI E] O mL o B AR B SR K R AT, Z80d 0~5 min
A, WEERKEERE. SAR%EDHEL 3 Kk,
2 SR [
1.2.2 xPa &SN p AT E 69 % B K5

Y IR T ) I 1) R /N 389 5] — SO g 5 0 a1 Rk
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PR TR R T B AE G BT FH e R TS TR A
10° cfu/mL BRI, KRS BTN BB 1 h, 4R
Je B SRR TR ERAE ST . e ERg R
THI A0 63 BT 9 50100 15425 42 FH DI A1 R 2265 e K05 G e 2 34
K BRI SN R, KRR ARV AE 100 mL 1)
Tow AR BEERAK T, ARG N BOEAT B B R « RE IR RN 4L

A HE R RS : KT 5 XS B TBAE 250 miL R BE#f
W B2 150 mL (R R AR KD, FFLRIET, 3 min G A
PO RIS S, N 250 mL [FReRr T (234
150 mL JC B A L ER A, BB ISLE T R R T TR A AR
R 5 min, MRJEHCHASE, WA IEAT 24 h &AL
FERCHE. MR E AL (cfug) PLAAREER
(140 v ok A

2 HZRES

2.1 FRBAMEREPHEBEBATEERNILIR
T LG H T AFA G TR ) b PR AE K (1.
1.5. 2. 4 F1 6 mg/L) 1] pH Fil ORP B S X3S (IR170 1]
B K FT 1 O157:H7 £E 20°C FAEH 3 min (A BSUR .
F 1 TRABHEKREREEBAIBEFLIIRE
FKBEHFE O157:H7 IR TR
Tablel Inactivation of S. pullorumand E. coli O157:H7 by

neutral electrolyzed water with different available chlorine
concentrations

o KA BT R X
ﬁe’)&ﬂ AL JE logao (cfu - mL™)
SRR pH {8 1 /mV
(mg- L™ - X PN7Lae)
WITIKH 0157:H7
0 (R 6.07 £0.02 396.6+7.3 812+023 7.78+0.17
1 6.56 + 0.01 241.2+51 153+031 182+0.26
15 6.52 + 0.06 246.3+6.2 ND <1.0
2 6.48 + 0.05 2535+38 ND ND
4 6.43+0.03 265.2+2.9 ND ND
6 6.31+0.01 286.3+6.5 ND ND

#: ND (nodetectable) —— At ik 3 T ME £ FrifEf 22, 20°C
TAKE 3min.

R L nfgn, s mfK pH {H (6.31~6.56) Lt
S (pH 1l 6.07) R, ORP EAKT-XF I, (H bk i@
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AKX 2 i 1R 2 B AT RO I R KR, A A R
WREE T B A A RO . M S IR IR D 1 mg/ L
B, S AHEG, 38 RS T IR AT O157:H7
[RVIRAT TR V& BN ) R B T 6.59 F 5.96 logyg (cfu/mL) 5
LA ERIRE KT EEE T 1.5 mo/ll i, W EFVR]
RE e ERK, KIGFF# O157:H7 [I5RAT H#ivk SO %
/NT 1.0 logyo (cfuimL) 5 A7 80U SRR ik 5] 2 mg/L
N, K H# O157:H7 ¥ 100%% K .
2.2 AREACIERETE T EBANEESRRIENR

2 FORARAR B[] APk R K (R T
FEJg 2 mg/L) XX RV T BRI A B AR

8 r__
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Fig.2 Effect of treatment time on bactericidal activity of
neutral electrolyzed water for inactivating S. pullorum
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M 2 LA, B AR T B0, FRAF R
A R SR SR o N B S S P B2 5
2.5 min B, BRA7 R BN E0E D T 3.79 logye (cfu/mL) ,
REHN 48.7%; MALEEIS (A K T 8055 T 3 min i, ik
HELAR 7K S FURID T ] FG 1 HL AT 200%I11 %8 KR o XK
M O157:H7 B BB AW AR TAFEE R AT |
25 min B, BRAT B VR B0 BOE D T 3.65 logy
(cfuimL) , AR 45.3%; AL [H]) KT 505 3 min
I, A AR K AT L 5E A R KRR B IR OK T AT
O157:H7.
2.3 ARIBETHHEBAMNESRBREIR

%2 WAL (4. 20 F1 35°C) FHrdErufgK (f
RCGEIREE /T 98 1A 3 mg/L) X3S PRIV ] B 18 K
FFE O157:H7 YER 3 min ¥ 5 KR

& 2 W75, 78 3FMEEE T, Hrk KR 2 FhEk
94 TR 38 B AT SR IR R KRR, R A A SR BE R T i

AP RCR S i, (LR P AR K R R R RO B
FRM A R TR IR IE R L mg/L I, S0 EAHLE, 4.
20 1 35°C I, X5 FIRIVD 1] FC B AR AT 1 O157:H7 ¥ 3
TEHO o > T 6,51, 6.57. 6.49 logy, (cfu/mL) Al
5.74. 5.87. 5.68 log(cfumL) ; 445 RS K% A
3mg/L I, 3 i AT DASE AR K ELRIYD ) EC R AN
KIGFF B O157:H7,
2 REIRE T MG AR TEE
FRBAATE O157:H7 BIRRER

Table2 Inactivation of S. pullorumand E. coli O157:H7 by
neutral electrolyzed water at different temperatures

L AR TRAF T P5 00 B0 1ogho (cfu - mL™Y)
. SRR
(mg-L™ POISE MR ] KIGFF# O157:H7
0 819+018 786025
4 1 1.68+0.22 212031
3 ND ND
0 8.13+0.29 7.78+015
20 1 156 +0.31 191+0.22
3 ND ND
0 821+013 7.83+0.19
35 1 172+021 215+0.26
3 ND ND

I: ND (no detecteble) ——AMih: Hdidy 3 WO ihrdbdm 2, R
I 3 min.

2.4 HFIEBEBKITISEREZFMAIBERFDITKEN
KBAAFE O157:H7 BI R KR

ANFAT RO B T R PE R K (pH . 6.2) X%
FAHERN P RV T ISR AR IGAT % O157:H7 2R K3
IR 3o rh I LA AR S SR TR (1 2 Floid i 2 B A
BRI R B AR . XS BRI AR B T B0 0 6.12~
6.26 logy(cfulg) (K 3). MAMEFTEIKE N 8 mg/L
B, X 8 TR0 v 1) I R VR O Bk b T
4.39 logo(cfulg) , KIAFFE O157:H7 BiEE B FI% T
3.93 logyo (cfulg) ;s A A FUEIRIE A 12 mg/L B, X
RIMMAS DT ICE R A R, KT E O157:H7
BT HON £t PRI 21 0.63 1ogyo (cfulg) o AHLL T B EUR
PR, FP I R KO T X BT R A R B
A 50 8 R 5 A AL 45 R R B W BRIk B 2 . T
X A T HE SR T R AT R T O BUABRR T 146~
1.48 logyo (cfulg) , = Bk h T 25 5 /K P 3 B 3R 1
4399 B RN VR P BT

#3 PHRBAMBERECEAFD I TREFMXBTE O157:H7 BIR KR

Table3 Inactivation of S. pullorumand E. coli O157:H7 on surface of shell eggs by neutral electrolyzed water
AR TR (S pullorum) K E O157:H7 (E. coli O157:H7)
AR TEIR L
(mg- L™ VHAWHHI R SRAF RO Y B VA RO VIRTRVE RO R BRATTRVE RO B AR P A RO R
logso (cfu - g) logso (cfu - g) logso (cfu - mL™) logso (cfu - g) logso (cfu - g) logso (cfu - mL™)

0 Chf D 6.26 + 0.15 478+0.23 537+0.19 6.15+0.18 469+0.31 5.26+0.20

8 6.21+0.18 1.82+0.20 ND 6.12+0.23 219+0.11 ND

12 6.19+0.27 ND ND 6.19+0.15 0.63+0.18 ND

#: ND (nodetectable) —— KA HH: Hdlih 3 UCFIIE AU 2, W EEHIR 3 min,
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XHARERW R E REBD AT = =R TR, i
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AN A S5 Gt

3 HR5HI

1) SR FH TG BEE H At A R IR 1 4% X e AR K (pH
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2) AHRE A RIRIG R, b B IR
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FUALERI () 3G 0, R BRI . bt F R KA Ak
SUREIRIES M 1.5 12 mg/L. 20°CHEFH 3 min i)
PL 100%75% KA IRV 1) S B AR AT 1% O157:H7. W&
X H I R K ) A R AR AT R . EAN IR T
Hh P FRL AR K R S TR R SR 4y i A A SR T ) 1 o v 1
CE

3) o e K AT LA R g D X R T ) 4N T A
ARSI ) 12 mg/L b L A# K 3 min AT
V40 X0 E T (PSS TR0 1) PG B CRID 63 A1 7 500 250h 6.19~
6.26l0gyo (cfu/g) ) AR K, KIH B O157:H7 (WI4H B
VRN E 6.12~6.19 logo (cfulg) ) 12 7% HOn B 4K 2]
1.0 logy (cfu/g) LLF,  HACHR RO A B AF 1, Ik
VYR, AT E

AR SCHIFFE 45 SR Sk v r A K AR 2 R 1R Y T
XS EE U RO TR, A G M AR AR T
X H (1) B3R W RO A R alE— SR NS
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Disinfection effect of neutral electrolyzed water for shell egg washing

Zhu zhiwei', Li Baoming?, Li Yongyu®, Shang Yuchao?, Wang Chaoyuan?, Cao Wei**
(1. School of Environment and Energy Engineering, Anhui University of Architecture, Hefel 230601, China;
2. Key Laboratory of Structure and Environment in Agricultural Engineering, Ministry of Agriculture,
China Agricultural University, Beijing 100083, China;

3. College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: For the sake of developing an effective, safe and no pollution disinfectant to reduce or eliminate food-borne
pathogens on shell eggs, the bactericidal activity of neutral electrolyzed water (NEW, pH 6.0-7.5) generated by
eectrolysis of diluted hydrochloric acid in a non-membrane electrolytic cell for inactivation of Salmonella pullorum,
Escherichia coli O157:H7 and artificial inoculated shell eggs (initial logarithm of population of two pathogens on the
eggs were approximately 6.19-6.26 logg (cfu/g) and 6.12-6.19 logyo (cfu/g) respectively) was evaluated. The bactericidal
activity of NEW for both of pathogens increased with increasing the available chlorine concentration and treatment time.
A 100% inactivation of S pullorum (initial logarithm of population of pathogen 8.12 logo (cfu/mL)) and E. coli
0157:H7 (initial logarithm of population of pathogen 7.78 logo (cfu/mL)) was resulted in NEW with available chlorine
more than 1.5 and 2 mg/L for 3 min at 20°C, respectively. Temperature had no markedly effect on the bactericidal
activity of neutral electrolyzed water. The S pullorum on the surface of shell eggs was completely killed and E. coli
0157:H7 logarithm of counts decreased to less than 1.0 log;o (cfu/g) by NEW containing 12 mg/L available chlorine for
3 min without viable cells in the washing water after treatment. Results indicate that NEW has a great potentia to be
used as effective disinfectant agent for egg washing.

Key words:. electrolysis, sterilization, pathogens, washing, egg, neutral electrolyzed water



