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Abstract

Electrolyzed oxidizing water (EOW)
or acid water is generated by electrolyzing
salt-added water under a direct current
voltage. EOW is produced at the anode while
basic water (BW) was produced at the

cathode. EOW has strong bactericidal effects
and has many applicationsin food processes.
There was no research report on the effects of
processing factors on water qualities of EOW
and BW. Therefore, the purpose of this study
isto investigate the effects of processing
conditions on product properties of EOW.
This study adopted a three-factor-three-level
factorial design to study the effects of raw-
water flow rate, saturated salt-water flow rate
and raw-water temperature on pH, oxidation-
reduction potential (ORP), total chlorine,
hypochlorite and hypochlorous acid
concentrations of EOW. Results indicated
that raw-water flow rate affected
electrolyzing time and affected total chlorine
residue concentration and ORP of the EOW.
Saturated salt-water flow rate affected
electrolyte concentration and affected total
chlorine residue and hypochlorous acid
concentrations. Water temperature affected
electrolysis efficiency and affected total
chlorine residue concentration. Their
variations can be well described by linear or
guadratic polynomial equations.

Keywords:. Electrolyzed oxidizing water,
Processing conditions, pH value, Oxidation
-reduction potential (ORP), Tota chlorine
concentration

THRF VRS Rk g 4 1982
ARSI Ul 24 #ﬁ]\" fltﬁexﬁ—‘t» s 3



w2 ok

FEEWRBIMFEEFT > 4B E 22

F R RT=1000mV e F ~pH2. 7T 2T 0
E N NI e N v S R g g QR - S Y e
koo BEMEKE F JTaciTh s ki ;%&ﬁ
A ERPEORRIE G ORIEA SRS 2 AT

g4 o TR okt HhEER
Mo 2Ry ,?%%:“%E;j% \ﬂ;%\%%}

1¥EE 3G o BRBRREY L EE DY
ABFTE RS RETFRELEF
RIMH2Z MF > T & Rd AR EF LR
Wiz 12 WERAZFbF F 1 2 4RE
BALR R Y A8 KAl e RS PR

BE> G (AL 01996 Jungetal.
1996 ; Park et al. » 1996 ;
1997 ; Huangetal. > 1998 ; Parketal. >

AR His

1998 ; Tzumi » 1999 ; Tosa & Yamasaki °
2000) -

TR R MREAS AT 2 )gl%
P ik g s BTy

(Venkltanarayanan et al. » 1999)3p 11 &
w10 ~ 30 F2 P\Z‘uv iy 2= Salmonel la
enteritidis ~ Escherichia coli 0157:
H7 ~ Listeria monocytogenes ' %
Bacillus cereus % &8 5-¢ & ¥ R 2 R
7 oo 120 Fy i » 7 R E TR L Bacj]]us
cereusiz + iiFEF o MR fEF LK E
7R 2 kT ‘ﬂxmfa?ﬂy = >
Lwul g ipH 2 2. 72T ~% ivBR T =(0RP)
2 1000mV 2 F fe53g % 7 € % 5-60ppm °
“ﬁ*i{ﬁiﬁq9méﬂkﬁi
Tosa & Yamasaki (2000):% 5 *53g%
f?ﬁéﬁXﬁxmﬁ”i Lok By mAEd S
£ B 7 Len et al. (2000) A3z =x %
iR &Sﬁﬁ?rj » Kim et al. (2000)z%

F\li \?

5 ORP 4 P PR EpLh 2 1 & 7l -
ﬂ-ng‘]"*”!;}j%g,:&7k’ﬂ ’ﬁ.‘ﬁ

fL 7J\m%k£];] FE I g I ﬁ#-&l];f];—%
R R R L E R
1 R F R B ETEF k2 ERR
RS &Y EJ,L 5w m AR 23R
oo Tt AR R R R kR
?mﬁlﬂwﬂéiéiwwaﬁgﬁ

oo

ER L

AT REBEZIFe S8 P ERX
PO R R SBERCE R IE
BT ERT ’fr'},%"f KERE BT 2y
RSB e S5 Mr > - 2P E
AR kA SR AZRFEFHZIFHE T
TREBEfE R RE PR ELE TR
B P REE T T 245
ﬁ_gﬁ AL © j\ﬁﬂqj_ raﬂ’m#'J PR RR - AR
ZRECRTFERAIE D ZPBERE
*ipz LB wE* ARVRETRRE A E
(ARV- Agqua Refine 0.6)i& (747 7 o 7]
MEAIE Bk e B2 0 SR REFIE R
TR o T gl L S BOKIE S B
FEaMAKER rqw » RETG B R FFZ
R P RE o F Rk - 8
a@REfRMRERE > HT R
S - T

P REVE S 34 el
T&&ﬁﬂﬁ’%%&%’%ﬂﬁiﬁ
§Fivok2 pH @b 214 1 277 §#1
pooE RGERGRGE S AR S 8 BARGEE R
HRRERZFZERT2HEY -T2 R
faF it k2 ORPESEF Rl ki 2 7™ %%
m b ke £ 0§ Bk o Ror KR R
%ﬁmﬁm¥%¥§o%ﬁ%;§ﬁ§ﬂ
'—» ,u /}Efi":ifj},%"} J\m.fi‘\‘)g"f*"J\m
B2 T SR L Rk AR
mbH o R FEERHICIDEF4 & 3
Fokyri 2 P AR A Rk E e
BREHEPERL 2 F o X F RSk
BR(OCI Da#EFA 0 X 5 ppm 2 Mk R
FRIPN 2 RECRRE s E S Bk
Frhf-KEREZ BB IHEF -

FEFWESE s R RG® AR TR
B E e PR RE 2 TRF Lok
WEERI- ORP; & B kit 1 & 7§58
TRFERFEFERT R4 BRIk
ﬁi([HOCH) }E"f }\ar.ﬁi: L3 qg 2:"% %
e a BEARETER o N 2 MBYET
M- TN X FRN2ZH|EN LRt o

o

N

LS L E



O s

A e b0 1997 BREAE LU EFH O
R ETR%E M RDFH S * 22
s EH 851 ¥ 40(10)18-27.

& ABe 0 1996a 0 T iE-K AR F S 0 Bio
Industry 13(8):15-27.

Horiba, Naoki ; Hiratsuka, Kouiti; Onoe,
Takaya; Yoshida, Tsutomu; Suzuki,
Kazuyoshi; Matsumoto, Toru;
Nakamura, Hiroshi. 1999. Bactericidal
effect of electrolyzed neutral water on
bacteriaisolated from infected root
canals. Oral Surgery Oral Medicine
Oral Pathology Oral Radiology and
Endodontics 87(1): 83-87.

Huang, Chin-Cheng ; Cheng, Ta-Chin; Yang,
Ying-Rong; Chung, Yuan-Huai; Chi,
Jiing-Ruey. 1998. Evaluation of the
washing and sterilization of vegetables
using electrolyzed strong acid agueous
solution. Journal of the Chinese
Agricultural Chemical Society
36(5):473-482.

[zumi, H. 1999. Electrolyzed water as a
disinfectant for fresh-cut vegetables.
Journal of Food Science 64(3):536-539.

Jung, Sung-Won; Park, Kee-Jai; Park,
Kyung-Jo; Park, Byoung-In; Kim,
Young-Ho. 1996. Surface sterilization
effect of electrolyzed acid-water on
vegetable. Korean Journa of Food
Science and Technology
28(6):1045-1051.

Kim, Chyer; Hung, Yen-Con; Brackett,
Robert E. 2000. Roles of
oxidation-reduction potential in
electrolyzed oxidizing and chemically
modified water for the inactivation of
food-related pathogens. Journal of Food
Protection 63(1):19-24.

Koseki, S. & Itoh, K. 2000. Fundamental
properties of electrolyzed water. Journa
of the Japanese Society for Food
Science and Technology (Nippon
Shokuhin Kagaku Kogaku Kaishi)
47(5):390-393.

Len, Soo-Voon; Hung, Yen-Con ; Erickson,
Marilyn; Kim, Chyer. 2000. Ultraviolet
spectrophotometric characterization and

bactericidal properties of electrolyzed
oxidizing water asinfluenced by
amperage and pH. Journa of Food
Protection 63(11):1534-1537.

Park, Kee-Jai; Jung, Sung-Won; Park,
Byoung-In; Kim, Young-Ho; Jeong
Jin-Woong. 1996. Initia control of
microorganism in kimchi by the
modified preparation method of
seasoning mixture and the pretreatment
of electrolyzed acid-water. Korean
Journal of Food Science and
Technology 28(6):1104-1110.

Park, Shim ; Kang, Jeng-Yeol; Kang,
Sun-Chul. 1998. Improvement in
storage stability of export
peel ed-chestnuts using el ectrolyzed
acid-water. Hanguk Nongwhahak
Hoechi 41(7)545-549.

Tosa, Noriteru ; Yamasaki, Yukikazu. 2000.
Effect of organic substances on the
residual chlorine contained in the strong
acidic electrolyzed water. Nippon
Shokuhin Kagaku Kogaku Kaishi
47(4):287-295.

Venkitanarayanan, Kumar S.; Ezeike, Gabriel
O.; Hung, Yen-Con; Doyle, Michael P.
1999. Efficacy of electrolyzed oxidizing
water for inactivating Escherichia coli
0157:H7, Salmonella enteritidis, and
Listeria monocytogenes. Applied and
Environmental Microbiology
65(9):4276-4279.



	page1
	page2
	page3
	page4

