Bhk&+= 1839

NaCl 2 EfEAEE L CTHRR L= EMFKICLD
R FH BB O st Prid « R B 5 IE DR E

AT R, HHE B

] VRS SR S R i SRR

B B OIE, WEEORICKHTDILAE - ZO~OBLREED, AR 5 U725 s ik Chd, ZIVET,
FEREL ~L TOFRBEEDRN S TOD, BM T LIl L RIS 30 e, 22T, AHFZETIE, &
FHEM O e - B WP R 2N 352 8% BIIZ, NaCl & EMRALER L TR LB K E W E D &
SRR,

FRBRIE & LT, WiEE K (control) , TREENE AR K (<pH2.7, 20 ppm), #REEMEEME/K (pH6.0, 30 ppm), MR HE K
(pH8.0, 40 ppm) 33 X OV Mt e T R 7 LKV (NaClO; pHS.0, 40 ppm) OFt 5 F¥EZ, #alEKkEL T,
Staphylococcus aureus C-29, Salmonella Enteritidis NBRC3313 3L Escherichia coli ATCC 10798 % F\V =, £ 3 BRiK
DA (D MLIET V73 BSA) HAF ISR DR AR R~ LA, ERIRIKTIE, 5% BSA 47 N2k
WCHRRE N RAHER ST, 72, BT 10 g 2 AW CRERIE (100 mL) O iR m iz Rtz 25, 3 [T
BB EE LD 1.0 logCFU/g I LTz, 1275 4 Bl LRI EDBD DR o1 2 oMb, FaiRiEm L, 3 [ Tho
EEZEZ BN, 2T, BRBIKA~ORE 3 BB D, Biehal, v/ iRk BLOL XY AORENRERFILI2LZA,
BARRIKIE, 2 CORM T NaClo JV&E Wy, FIoIXRREORENRA "L, Fio, B FHEOWIRRK T (FHEB
FONRAFT 4V L) OFBUNK T DEIRK DT LT=E2 5, BRRRIKIL, &5 E ORI ORAEA
BTz, SHIC, BAALESZ ORI D5 (A2, pH, IEEME S L OMERET /B & A i) B L 0L
R D22 e (B BIFVE) \C oW TR, R ATRE TH DO EMRFTL T2, ZOfE R, BRI LS OB O 5K
BACITRD BT, AEREZ OFBRIRICE RIFEMELBO LN o7, TIWODORERIY, B AR EZ F - B - &
FIEE, SIS TELIEN ARSI, RIFFEDOREB IS %O ERHIEICLY, RS EFIZRT
DAL L COBEMAF A ~D RS S,

1.%#% B EENT, ISR N A (NaClo) THH03,

AT RIY D72 E DAL AA L (C17) 25 T /KB IR
%, BOVEFTETE CEARLEL CTRLND KRR AR
L CHEMAREND, BIRAKIE, 2013 FEICR& LAY O
ERHEL CRRFIESNTHRY, BN L X OFHHERF O
WGBSR O B P ELRRTLFERELTERSNT
W5, RS OE DD, k&2 72 FEH O B KD
L, pH2.7 LA T DsRFERPE MK, pH2.7~5.0 D53 MEE
fi7K, pH5.0~6.5 OMIEIPEEM AL pHT.S LI ED
BRI TNV, BUE, b KL WD

NaClO 1%, ®&JBEEVE, R ADHA, FJE~DORITK
PE, HHEMAAIE T CORBED RO TRB I Em Y E
THDHNNBAS A ED AR E ORIE R ER ST
%, Fiz, AR OM@Y, BREKIITEE % 2 FENFET D
B, EOIHRBIMIZEDZAT OERAKIEL TNDD
Dy, EOFEMIZONWTUE, HomEsiu T, 7z,
TR KA W CERM AL L2 ORIE R &bt o
i E (IEEREE) ICRET B OV TOF#b D 72
v,



ZZC, AU T, B (NaCl) ZE MR L CTAER
L7 & FEBM KOS FEEMIIXT T 28 H, Flo A 47
AV DEEO R EE ORI F OB B I OME I &
ETREA L, TOREFEIEHIONTTHZE%EH
HIELTz, SBHIT, 2RO EMKZE ATl Z w7 1E
WZkD, BRFEEYESENERT DA RENEZESEL, &
fiR K AVER £ D R A 35 L OMLEL K FR D22 2 PE I DV T,
G EMERER Ch DT — L AR 4 VN CEIL 7=,

2. RAE
2.1 BEEYBEETICBT5ERKOFREDROEE
2.1.1 ABBROAE

B ALK (40 ppm, pH 8; =heT T3 (BF)) = v
2. pH 8 OEMWHAKIZ, JFiHK (6,000 ppm) 2 MilliQ 7K
T 200 ppm (ZARL, IN 7= FEiER%Z VT pH 8 IZ
LT,
2.1. 2 BEEEROANSIVHRRNE

Escherichia coli JICM2449 % 37°C T 19 RpfilR A&
(RiTHEEE) L7- 8528 30 pL % brain heart infusion (BHI)
TRIRESHL (3 mL) (ZHZFEL, 37 °C C 18 RyfE R 2 O
) LTz, B3k, ~Ao/nF a— 7K HIRDO &K
1 mL % 4°C, 5 43#, 4,000 x g T LB, Wi PBS
T2 A LTz, EOWEIZ 1 mL @ 0.5 721 5% 7
M7 /732 (BSA) 5L PBS &Nz MEsH7-, #
G 1 mL 3L, BRiEEZ N2 9mL Nz, &
LT 10 3 OGE 72, BOSHE 1 mL % 9 mL OF A fit
Fe T ND L% E LT E I TN A CRUG 2 Ik S T,
FOGt% OHE A E. PBS THIIRL, ~> =y MR
AT — URRICTEB A LT, 37°C, 48 Wil
BOam=—EZFHHILI,
2.2 BMICELEERBKOBESLVREELHDORE

v

2.2.1 =¥

BMELT, Biehad, v~/ alREBIO X 2%k
L7, EEEBDRR, v/ iR BRIV Z AT,
A—/R—|ZTHEAL, 4°C TIRAFLTZ, B RN BI~
samgix, RBRERNCT Va— A EEL-E T Tk
L, K10 g IZRDIDTRERLIb DT el b
AT 4 x 4 em IZT7Va—L{EE/LZE T TV, K
10 g IZRDIDNTHEFR LIz D& T v ELT,

2.2 2 RE®K

FRMEVRIEK (40 ppm, pH 8 ; =FeT T (BK)) |, R
PEEEMEK (30 ppm, pH 6; (Bk) 27 8E1) B R OGREEME
FEfE7K (20 ppm, pH 2.7 L), kL FREE TR L (40
ppm, pH 8 ; 2FeZ T3 (KR)) ZH V7, pH 8 DEMRIK
/K I 3JFE (8,700 ppm) % MilliQ 7K T 40 ppm (ZA7RL,
IN 7= BRI 2 VT pH 8 ICFRIE L 7=, fhilaE s
fiR 7K 3 L ORI ME B AR KX, FEAE/K AR E (KC-4000
BELOY AM-2000) Z FHWTAER LTz, REEREET R
AT (12%) Z MilliQ /KT 40 ppm I[ZA7RL, IN 7=
VPRI A VT pH 8 IS LT,
2.2. 3 BEEEROBA~NDIEE

Escherichia coli JCM2449 1 X O\ Staphylococcus aureus
C-29 (staphylococcal enterotoxin A FEAE, BERNyEEREN) &
AREBRICHEL 72, — Wb L= S BERS K 30 uL % BHI
(BB iR s (3 mL) IZHEREL , 37°C C 20 K¢
IR (RIE#) L, &%, ~//nFa—7I1t%
EROEEEENE 1 mL % 4°C, 10 43, 3,000 x g Ty
BEL, JRE PBS T 1 [BIYEEL, 1 mL O PBS [Z 4%
U7, ZORRE A PBS T 107 CFU/mL &725k9
WAL, 8% 1 R LIS LT, BRI~ OB
X, BEXFYERYIMNTI0 g lZh Y LZETe Ay, ~7
PIRE DRI 10 uL OB BEFEE KA 5 T ARy LT,
(WIFEHEEK 10* CFU/R) ZDik, BEEIATETHED
2, BEFXYE XY MNT 15 RIS E72b D& YA
LT, Y RAASOEFRY, 42X YE Ry N TAR
~ v —4%12 297 mL DK PBS A FEE R 3 mL %,
ZOHIZA Y A A 10 g AL, REFYERYINTS5 43
M ES b OEVE YTy L H AL,
2. 2.4 HEHRNE

TERK 100 mL O AT E ~I 12— W, A

JrE AL, IR T 150 rpm, 3 pRIE - RS2, K
WTC, BERAZFCFHEOEMAKDA>T-~vIa 1 — X
IZBL, 3 MR- PSS T, B RO ET o7, IR
FKCRELI- AN Za ha— LUl B 7R e
BAERFT D701, ZIEEBITENE 1~4 [ TH
BRETT o7z, KBt OB, BB OFEHE A
hw =42 AN, E PBS 2 90 mL Nz, Ah~oh
—48IZT 120 BAN X 7T 52 TRIRLTE, AR
~yR T, 0.1 mL &, —RAEREIZOW TR AR



DOEW% BHI i (BB bR 4h), KGE#IC>
WTCIE XM-G ZEREEH (H K RLERER S 1)~k =
F—URRIZTTEBAT LI, 37°C, 24 FRfEEEEH% Oon=

—Hea AL,

2.3 BRKISBIZEGERORRRTHRDHMN
=

2.3 1 HEEBBIURBORY

Staphylococcus aureus C-29 , Salmonella Enteritidis
NBRC3313 3L Escherichia coli ATCC 10798 &\ Mz,
AEHT2. 2. 1&, U723 s J OB AL B 7
B, 2. 2. 2~4L[REETHD, 10 g [Ty R
BHZ TR 2 DR BT 100 uL ZHEFEL, 16 FEH] 4°C
TRAFLIZHOZME TG YA & LT, MG YA A AN~
A — 4RI AL, WEIE PBS % 90 mL Az, Ah=ydr—/3
»Z73F% ¥ — (MIX; Interlab) (2T 5 SyHAMyF 7%
1ToTce D%, Ah~y i —LHHK 2 mL 28I,
15,000 rpm C 3 syfffis L U7-%, RIEEHEC, HEHikzlE
IR U7z, F7=, control &L T, MilliQ /K T L7=b DA
ML, %3k} n=3 T{T-72,

2.3.2 ECMAUNVEIZHBELE-ETREEDEE

B {250 RNA i, RiboPure-Bacteria (Ambion)
ZHAW, FohD 7 rha— LIt T Total RNA ZHhH,
¥R L, RNase free water IZIEfEL 7=, IR\ T,
PrimeScript RT regent Kit (Takara Bio.) % fj\ »"C RT-PCR
%1772, V7 /L4 AL RT-PCR %, SYBER ExScript
RT-PCR kit (Takara Bio.) 38X O OBl EIZWES T,
Real-time PCR #£/& (Thermal Cycler Dice® Real Time
System II; Takara) {2 C{T>7z, ¥ 7 /LD mRNA &%
IET 572012, 168 IRNA AR 7 ZNEHEHELL THW
72, FBIE T RBLEIL, 2V hr— BT ARBLES |
ELTZREDFEX B TRl
2. 4 TREKWLEZROEMO & E ST
2.4.1 HAHOAR

AoEHZ2. 2. 1&, AL 723BRIK 36 L OBR IR AL 31
L, 2. 2. 2~4LFRETHD, MBRIRILHE, KK
Ze /NS4 L CTRERV BRI L 72,

2.4. 2 BMOBADAE

ARBRIALER T O R4S, IR OMLE% DRI ET 71T
W, REMDCEENT—T T I7A4Y% — @A &£
TES-135A 77 A ((BR) fejifensi 9) 2 T LY, o™i, b

EEHIELZ, 72, REOAEZHEROH TR,
~ AR & T I, NEOETERIELZ,
BIEOBRZIE, $FEEAL 3 EATIC B —24TC, 2D
LB ARG LT, IR K CALEEL 72,0 % control &L
77
2.4.3 pH

BFEAMP 70 10 g I2 MilliQ 7k 90 g Mz, 3%
—T 1 MR ESFTAX L, RED T AKX, 2,000 X g
T 20 il LB, EIEOIRO pH % pH A—4—
WZEDHIE LTz, IR K CULBLL 7= & 41 % control L L7=,
2.4.4 BAYDOIEERLEDAE

BRTOEERILICOWT, FALE Y — L
(TBARS) VEZ FAWT, v~ D7 L FeRB&A2HIELE,
BAERF TV 10 g2 10 % (wiv) N7 e afERRYIR 20
mL ZNz, IFH—"7T 1 pllFESFARX LTz, REVF
AR, 2,300 x g, 30 43, 5°C T loyBEEfT, BIE
T AWMUz, AEDH 2 mL EREL T 20 mM FF/30e™
—VEBVRIE 2 mL 20Nz, IRE L=k, 97°C DIRIBH T
20 SR L 7=, IR CTWHEIL-#, o2 Ay
TR 532 nm THRIEL, EEKTLHLIZBEHM %
control £L7=,
2. 4.5 WETI/BRERD T

WEBET X BRARL A A AT I, ALIEE K Bl B TR A A
AR B B X — R T P IC R LT, 3Bt
FHRCRN, v rRg AL, KB 7L 10
g 22 %AV YFILER 40 mL Zh1%, ¥ —T 1%
MAREDFARX LI, REVFA X, 3,000 rpm T 10 5>
i DA BEL, s ROECREN 28 /2 e
X512 10,000 rpm T D yBEL 7z, b n-BEHE %
T HTOREIE LT, WE K CRUB LB %
control £L7z,
2. 5 BfE/KLEZOBADRTE M
2.5 1 HAHORAH

HEIe RO T a7 NERBRICHL-, LB
TR L OB 7RI, 2. 2. 2~4L[FkETHD, |
BLO2 [0 H OIRIER 100 mL (2 12 BEOFRTF L%
mz, fEEEEIT), BT VE %, ERRRE TN
U L8EFAWTRAKLIZ %, =/ SR — & — |2 CRE - 2 [
U7z, KL, B, [RIERICHERR =T L CHItH L7-1%, 3
J£ - HzE LT, BERE =T L By o st % DMSO



T1mL ICERLELDEZ T — LGB OB LT,
2.5 2 I—LRHE

Salmonella Typhimurium TA100 £k ((0) £ 5t 2 S 5
LAt 2 — Z09RAk) Z 7L, B 20 uL % NB
e 10 mL (CEEREL, 37°C, 9 WEHE & HE# (100
strokes/min) U7=, I L7- B 123BH (o b — g
DMSO) 100 pL &Nz 72, BEPERIGEL TP T FIw A
(AZS)1.0 ug/100 uL, F1Z7I/7h7E (2AA) 1.0
pg/100 puL %% 7= (+S9mix: 2AA, —S9mix: AZS),
37°C, 30 A ¥ 2X—3L72 (100 strokes/min) 1%,
S9mix F7/21% PBS % 0.5 mL, FERRMEIE 100 pL ZEZAN
Z., 37°C, 20 /r[HEEHEE#E L 7= (100 strokes/min) , #E&D
B th, EATF UV A T UV E INA T T NT A2
mL &M CHOIZIRML, BRE MY v—L O EICHE
W, B—IDIR T, Bk, vy —L&EEL, 37°C,
48 K[l F a2 X—hLTo, 1 F 2 _X—MEICFHH L=
n=—HAFHIILTZ, 728, [Rl—RiKE 2 o7V —
AL, ZOEEEARE LT, BRYESRO 2 L Lo
an=—PNEFLILOEBESHIELE,

3. IR
3.1 AMYBEETICEIT2EMRKOFRESNRDKE

B HEMAEAE TIZIIT DB AR D RIGE 3T DR B
BARA Fig. 1 1R UTe, AHMIEELE T Tl control (&
BK) &EEER LT, e FE AR K AL BE DL S 00 BRIR IR LR
TRBHEEDA BT L, Kb R BikL, B
R K T o7z, 0.5% BSA &N Z 7= EkIZ AL T,
PBS #MZ7=bO LT, £ CORBRIK LB CRHE
BHEDIE T 35851, BSA DO IIKAEL TR HE )
RPMETLIZ, 0.5% BSA 177E T Tl PEaPEEMEK LA
SR OFRERIE L, KIGE% 1.0 logCFU/g WD S 87273, 5%
BSA {#1E T ClE, 2 TORBRIKIZIB\T, 1.0 logCFU/g
RGO EBIRIN T F o7, Tz, BRI B M AKMELT
1%, 0.5% BSA {F(E N CREZRDEBIK LI, 0.5
BLO 5% BSA 171E FICBIF D RIGHE A BT
HHNRDST,

3.2 BMICELE-ERKOBESLVREEGHDRE
iL
3. 2.1 XEHERAMBOEE

RIGH EITH AT RUBREA 5 ST BT i
DOUWNC, BRI DIZIEE A 4 [EIETHEOL, 20
Ve« AR RN OV TIHRETL 72 (Fig. 2), Z DR, B
7K (Control) TiZ, IZIEIEHAH LU Th EE A AL
PRIoTE, BARRAKTIL, 3 B H ORHEIZIY 1.0

1 EH19

1 EHE A

1 EHIT A

1 EHlé A

Barctenial roanber (CFig)

i
&
bwrs

1 EH14 4
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* —F _I_
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mControl ONEW @5AFW OLFEW OMaClo

Fig. 1: Bactericidal efficiency of electrolyzed water in the presence of bovine serum albumin (BSA).

PBS;

phosphate-buffered saline, NEW; neutral electrolyzed water, SAEW,; slightly acidic electrolyzed water, AEW; acidic

electrolyzed water, NaClO; sodium hypochlorite. Values represent the mean + SD for three independent experiments.

* represents p < 0.05 compared with control.
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Fig. 2: Effects of dipping times of neutral electrolyzed water on inactivation of (A) Escherichia coli ATCC 10798 and (B)

Staphylococcus aureus C-29. NEW,; neutral electrolyzed water. Values represent the mean + SD for three independent

experiments. * represents p < 0.05 compared with control.

logCFU/g 4 —4% —CHEEMNRD LTz, £7-, RiEEH 3
[IHE 4 BHIZBWT, REDRICAEZETROLNZR
nolz,
3. 2.2 RERERFEG E)IC
ESEIES
BAEREKIT, B AW ES T RIBEZ 1.0
logCFU/g A —4& — /b &, Feb @O R E RO
7= (Fig. 3 (A)) ., LERAIZEWTHEMBIR ALK DR IxJJ
Kb mE< (Fig. 3 (B), v/ v TlE, EfEKkHiKeE
NaClO D) FIZIFFEE T -7 (Fig. 3 (C)), BT RY
BRI IZB VT, BehWBLI VX AT, BRI
KOBED R b < (Fig. 3 D)E)), ¥~/ BT, &
fifE Y 7K & NaClO DY R L [FIFEE CTdh 7= (Fig. 3 (F)) .
3.3 EMREKIIBEITL2BETHEREDOHKEREAFRIR
LlBYES
BHHEEOWRIRE 1 (FERBLONE T VL) DF

BT DRI D%

B 2 BRI DR LG L T, ZDORER, &
fRHKIE, 2867 R EKE O EWE R R BRI
FRERHPHEONALT OV LEEE G T ORREA &
(2L 7= (Fig. 4) .
3. 4 BEIKWLEZOEMOREFFE
3.4.1 BHEOAE

BRI O BMITHONWT, BERHEZHWTEM
DEFHOPEELToT2, FTedalTIX, TREEEFEME KL
HLIZEAO a*fl, MBI L= RN ONE
O b, MEEMEBEMKLBL LHE, ax B IO
NaClO LR 7= b*fEZ R, Control &L CH R
HOEACITFRD B >T= (Table 1), ~7 uiRE T
SRR R AL IR D~ 7 R DFR D L*L%B,%%,
Control LHEHZL THBERAFHOZLITRD BN/ ~T
(Table 2), LZATIE L*MHE, a*ER L bHELHICHE
IREFHD ZETFRDHIIR) 5T (Table 3) ,
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Fig. 3: Bactericidal effect of various electrolytic waters on food poisoning bacteria inoculated into foods.

(A)-(C); Escherichia coli ATCC 10798 A was inoculated into the 3 kinds of food, (D)-(F); Staphylococcus aureus C-29 was
inoculated into the 3 kinds of food. (A)(D); chicken breast meat, (B)(E); cut lettuce, (C)(F); red meat of tuna. NEW; neutral
electrolyzed water, SAEW; slightly acidic electrolyzed water, AEW; acidic electrolyzed water, NaClO; sodium hypochlorite.

Values represent the mean + SD for three independent experiments. * represents p < 0.05 compared with the 0%.



Fig. 4: Effect of neutral electrolyzed water on gene expression of staphylococcal enterotoxin A (sea) and biofilm master
regulator genes (icaD and csgD) on bacteria. (A) Relative gene expression of sea in Staphylococcus aureus C-29, (B)
Relative gene expression of icaD in S. aureus C-29, (C) Relative gene expression of csgD in Salmonella Enteritidis

NBRC3313, (D) Relative gene expression of csgD in Escherichia coli ATCC 10798. Values represent the mean + SD for
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three independent experiments. TGE; teaflavin-rich green tea extracts. * represents p < 0.05 compared with the control.

Table 1: Change of color on surface and inside of chicken breast after electrolyzed water treatment

Control NEW SAEW AEW NaClO
L* 59.8+2.36 63.7+1.69 61.0+3.54 62.3+3.60 60.7+3.38
Surface  a* 0.89+2.90 0.86+2.64 3584254 0.68+1.69 0.60+1.52
b* -3.3141.25 -3.55+1.55 -5.87+4.42 -4.14%2.04 -3.37+1.08
L* 51.9+1.77 50.5+2.82 50.5+1.74 55.042.76 54.6+2.16
Inside a* 5.09+0.61 3.57+2.86 5.10+2.53 1.38i1.65* 3.87+2.07
b* -1.23+0.61 -1.93+1.03 2574077 -0.43+1.16 -2.7140.69

Values represent the mean + SD for three independent experiments. * represents p < 0.05 compared with control.



Table 2: Change of color on surface and inside of red meat of tuna after electrolyzed water treatment

Control NEW SAEW AEW NaClO
L* 37.046.79 36.846.91 32.5+3.28 43.945.28 34.742.60
Surface ax 9.693.89 13.1+8.76 10.4+2.69 12.8+5.54 10.2+3.65
b* -0.41+1.81 -2.35+6.82 0.64+1.57 0.03£1.76 -0.73+1.31
L* 36.743.77 38.546.26 37.746.47 41.745.29 35.0+3.80
Inside ax 19.2+427.3 14.3+9.98 9.84+4.54 17.94245 12.3346.54
b* 0.57+1.94 -0.09+3.21 0.98+1.80 1.9743.34 1.2741.30

Values represent the mean + SD for three independent experiments. * represents p < 0.05 compared with control.

Table 3: Change of color on surface and inside of cut lettuce after electrolyzed water treatment

Control NEW SAEW AEW NaClO
L* 57.0+3.29 58.1+10.8 58.3+4.43 59.1+3.69 61.8+4.31
a* -6.82+2.21 -2.59+3.33 -2.5146.30 -1.96+7.28 -6.16+2.95
b* 15.9+2.59 10.82+4.72 15.03+6.41 13.0+5.94 16.0+2.40

3.4.2 BHEHP®D pH BIVIEERILEDAIE

ARERIGALER S DRI HOWT, pH BLONEERRILIC
Ko TAELD~r T AT RO B&ERIE LT, DRk
B, pHIZB W TR, TREAMEE MK LER: DL X A LIS T
HEWZ2 23RO B0 > 7= (Table 4), F£7-, BRI
PR O BT A B L O~ a kg OIS E R E 1>
WTHA R ZITRO L) -7 (Fig. 5) .
3. 4.3 TI/EEMAMRDHT

AR ALER % O BT RN B L O~ 7 ik Ol T
% & (nmol/100 g) Z I E LTz, FTe i Ok ik
i, BV, ZTVEIVEE, TV, TI=2, UDVETE
xR, GABENEN-T-, ~7alkEg Ol /i
WX, ZV v, 7oy, Uy, BERTF U U ETEEAERL,
GH BN % D o7, Control (JRE/KMLER) LLEERLC, %
DRRBLIO~T Ry OB e RICA B E
ITERO BN T,

3.5 Ef/KLEBEZOBAOREMIHE

B Z LB L 7= AR A KIE, +S9mix, — S9mix
EBICEEMEHE Th -T2 805 (Fig. 6), B NABMK
WU L7 VAR IS, AR SR R LA W 028 BF M
W DM ERRES I TR N e RIR S LT,

4. 8

HHEMELTBSAZ W TRETE I To72825, &2TD
ABRIRIZ T BSA DOIRENELIRDITIEVRE 2R
DMEL 22 DA AR B AT, BN RAME T L2 E
LTI, BREAKICAE B D il 5 2 & TR MR R ey
T (HCIO) WEE SN2 E 26050, LinL, Bff
WHEAKIZBW T, 5% BSA H1F FIZBWTHRRE R
DSHERFES LT =, HCIO 1, il O M A @iE L, &
BENORER, = NVF—REEEF BRI,
FEWH LIRS bS5, —J7, IRIESREA A4



Table 4: Changes of pH of various foodstuffs after electrolytic water treatment

Control NEW SAEW AEW NaClO
Chicken 6.11+0.02 6.13+0.02 6.16+0.03 6.03+0.02 6.12+0.06
Tuna 6.29+0.02 6.42+0.05 6.35+0.03 6.39+0.05 6.40+0.05
Lettuce 6.14+0.04 6.17+0.01 6.18+0.02 5.8910.09* 6.23+0.03
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Fig. 5: Changes of thiobarbituric acid value of various foodstuffs after electrolytic water treatment
(A) Chicken breast meat, (B) red meat of tuna.
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Fig. 6: Mutagenicity of electrolyzed water after dipping chicken breast meat

(A) +S9mix (Control; 2-anthramine), (B) —S9mix (Control; sodium azide). No statistically significant mutagenicity (p <

0.05).
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Development of Sterilization Method Using Electrolyzed Water Produced from
Sodium Chloride for Various Foods
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Summary

In recent years, food safety and security concerns have increased, and appropriate measures for hygiene have
been required. Although laboratory-level sterilization methods have been studied, there are few reports of
suitable methods for each food. Therefore, we examined that sterilization method using electrolyzed water (EW)
produced from sodium chloride for various foods.

Test solutions include sterile water (control), acidic electrolyzed water (AEW; <pH 2.7, 20 ppm), slightly
acidic electrolyzed water (SAEW; pH 6.0, 30 ppm), neutral electrolyzed water (NEW; pH 8.0, 40 ppm) and a
solution of sodium hypochlorite (NaClO; pH 8.0, 40 ppm) was used. Staphylococcus aureus C-29, Salmonella
Enteritidis NBRC3313 and Escherichia coli ATCC 10798 were used as test strains. The bactericidal effect of
each test solution was examined in the presence of an organic substance (bovine serum albumin; BSA). In the
presence of 5% BSA, NEW maintained its bactericidal effect. When the optimal immersion times of the test
solution (100 mL) were examined using 10 g of chicken breast meat, the bacterial number decreased by 1.0 log
CFU/g after three times. Because there was no difference between three and four times, it was considered that
the optimum immersion times was three. When the optimal immersion times of the test solution (100 mL) was
examined using 10 g of chicken breast meat, the bacterial number decreased by 1.0 log CFU/g. In addition, the
influence of electrolyzed water on the expression of pathogenic factors of food poisoning bacteria was evaluated.
As a result, NEW significantly suppressed the expression of pathogenic agents of food poisoning bacteria.
Furthermore, the quality (color difference, pH, degree of lipid oxidation and free amino acid content) in meat after
electrolyzed water treatment and the safety (mutagenicity) of the treatment solution were evaluated. As a result,
quality deterioration of the foodstuff after the NEW process was not recognized. In addition, no mutagenicity
was observed in NEW after treatment. These results suggest that the sterilization method using NEW can be

applied to various foodstuffs.



