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Cleaning Effect of Electrolyzed Oxidizing Water
by Containing Food Additives

Seong-Weon Jeong and Jin-Woong Jeong
Korea Food Research Institute, Sungnam 463-420, Korea

Abstract

This study, to enhance the sterilization, browning inhibition and precooling effect of electrolyzed oxidizing water(EOW) as
cleaning water on food industry, was carried out to investigate the efficacy of electrolyzed oxidizing water(EOW) with 0.85%
NaCl, 0.5% ethanol, polysorbate 80 of 1 ppm, 0.5% lemon juice and 0.5% citron juice. Escherichia coli KCTC 1039 with
initial count of 5.63X10° CFU/mL were reduced to <10' CFU/mL after 15~30 sec when it was treated by electrolyzed
oxidizing water added with various food additives. Bacillus cereus KCTC 1012 were reduced to <10' CFU/mL after 2 minutes
treatment with electrolyzed oxidizing water containing polysorbate 80 and ethanol. Lactobacillus plantarum KCTC 3108 were
reduced to <10' CFU/mL after 30 sec treatment with electrolyzed oxidizing water containing polysorbate 80, citron juice and
lemon juice, respectively. Erwinia carotovora subsp. carotovora KCTC 2776 were reduced to <10' CFU/mL after 30 sec
treatment with electrolyzed oxidizing water containing polysorbate 80 and lemon juice. Browning inhibition effect was
determined by comparison of polyphenol oxidase activity. Inhibition ratio of polyphenol oxidase was approximately 62~84%
in most treatments with the exception of 57% and 25% inhibition by 0.5% ascorbic acid and polysorbate 80, respectively.
Sliced potato dipped in electrolyzed oxidizing water containing NaCl and citron juice for 30 minutes showed significantly low
PPO activity, 64 units in treatment with NaCl and 91 units in treatment with citron juice. At the same time, changes in
color value(AE) of sliced potato was below 3 in most treatments.
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Aol A3 e BY FEE TR RS FUE
Ao dE FE5HAA FUs ALAGFAXN AHEEHA
t}. HEFa A8 Axee AisieA4A471(GTB 1200,
(®ALHZ, D)2 AZFH AgHAeAY ¢ pHb 47
1,120~1,150 mV, pH 24~279) Asjaslsol JEH7HAE
Egstd Agstah AHSE AFAH7HAIZE NaCl (Junsei,
Japan), polysorbate 80(Sigma, USA), ethanol(Hayman, USA) %
ascorbic acid(Showa, Japan)E AME-3t91, HEHEFE (F)A
PPN BFRk AHgHHOT, FABEFE 2000
d 119 A 2FM $8F fAe] 9, IE AAS
3 FF - A3 A& AES

Mxdol was 5%

taksiA Ae)d ARy WEALS A8t 21 3 mb
vial ZA)%.0]| thermocoupleE A}8-3}0] Beckman®(ll, 12)o]
o5t WAAS AAsgen, 25542 Hacket 59 ¥
¥(13)o] o} 0.3mm copper-constantan FHAE A|ge 7]
31813 AR 2isle] dFLxo] =2¥ w7tA] Hydra
data acquisition (Fluke 2625A, USA)S AHE-3lo] A& 23}
At B Ay AR dAgel EFHxE £0.12Te[th

M=o 2d &Y

pHE pH meter(Suntex 2000A, USAYS A}8-31%1, AHslgh
2499 ZAL ORP meter (TOA Electronics, RM-12P,
Japan) 2 A2ojM ZAsATt AotdaHHCIONFFS A
Z24 50 mLo| 9e8lEF 2 g XA 10mL 2 1% AR
AAeF @ wg 7pEle TN HEE @ F 01 N
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Az5e] PAE SFENE AWH7) Ak} Escherichia
coli KCTC 1039, Bacillus cereus KCTC 1012, Lactobacillus
plantarum KCTC 3108, Erwinia carotovora subsp. carotovora
KCTC 27768 $AFHATE Fradeddd 2% 2ol

AM2Elg o™,  Lacobacillus plantarum KCTC 31082 MRS
broth 2 agar(Difco Lab., USA)E, o]£]e] #F& TSB(Difco
Lab,, USA) 2 TSA(Difco Lab., USA)E ujek wix]2 A}8-8}
g} Bl AE 24e 4 FFE 20 mLo] iRl HE3kA
30~37CelM 24~48A1F B wigR F A4wElG3,000
pm, 158)8te] Q& FAo) 20 mL QA SEApH 72, 10
mM)& Yol gt 8w | mLAE vl BE
N@@o] 238z, AZs] F 0Telsty] AxFE 718k
10 mLE & og 0T X0 ¥ SN EAIZt
oiZo] | mLA FHate A ddsE 9 I4E ts,
w =)ol pour plating ¥ F wjdsgch dzFe AXF o
A 4 SHFE AT

M 2 polyphenol oxidase(PPO) 4 &£H

AT = AT A|(Macbeth spectrophotometer color eye 310,
USAYE AHE38lY] L, a, bgo 8 ZA3Aon, Z+ Ag+3
o] Mx ol ol MAH(color difference, JE)E o] &3ld &
A3}Qer. A3 e BH4E g 2ok
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18]l polyphenol oxidase &4 &4 A|E 10 gol 10 mM
olAt ¢h&8 9 (pH 7.2) 40 mL9} polyvinylpolypyrrolidone 0.5
g 91 WstaN g F AZE AL s, 12,000X
g2 1087 AR A5dE zELR0Z FPT.
PPOS] 9712 ZA317] 9YsiA= pH 6.09] 0.1IM I &%
4ol 1 mLo} 0.1 M catechol 19 mLE 713 v 2§49
01 mLE Y31 ¥-$-g ZPAF|EA 420 nmoll A FFE
z7le 2333, 2EAY 1 mLyt 189 F4=F 000138
A7) AL 1 mit2 dte] PPOS] G7t2 FAISHFTH14).
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0}3}9] ethanold Ha|atsisrol] Hrlsted Hafjadsiee] 4
88 AxA7nR gvksd ATang FHEstd & 23,
01~1%] E%ox AsHAsIRe] 4L pHrt 2.57~2.60,
ORP7} 1,132~1,125 mV, Xto}diat Ftegko] 355~1170
ppmo.2 AHAEFe 5L adE AUz AeH, =
7] 1.66x10* CFUmML Q¥ thAFTF57t Asfakstaol 37t
3 oereel X%t 05%Y o 200x10' CFUmL 2, ¥
#F2=7} 570x10° CFU/ mLollA 345x10° CFUmL &2
i} o @] 5o Hlgld Aol $5HE ¢ F U
TKTable 1). &8, FAF AFAA 05~1%9] HEICE
AZo) TAL Pojxmge ZHIALS dANE & U 2
Wz o] d&e gk wely 2 APolMe ascorbic
acid9} AAAEFQ 44 2 d& FFAS Al 3
bt Asjarsigel e ARy HlgRIC ZHWAs
S =9 7] $ig BAoZ A3 ascorbic acide
0.1%, 03%2 A7tstEe o Astsise] Fad 42
ORPS} xfoldadt &8 FAF PaAlA 239 B3
naex) oot AERES FAHES 045m membrane
o2 23 FAA AR E W, HEAFS s
o A7}EE-S o HoE ws-g Bolx ko A I
Zzg #HA7e Afe 4ty sk A Fol TAHNU
. 25 ek 2 F fA9 A sk |
29l Fgolgtn AZFolAH o) APAse AR o
2 A7bAle) widted FARF H71Al ORPS} zpobgait
gtgko]l B AL BFY 4 Ak FAT 21 EAZAN
A5 AL U)ol S35t ukse AAdl
el Ax HEXF ke 05% A/ dAddT
7} 2745 2F 2 log cycle XY 2AE&E BP0, §4
B& AP £ 05% F7M] dFFEL 2 log cycled] 7
AE, 2F4E 1 log cycled] AREFHE JER A THTable
1). olgigt Al wat HAFY FH/MAY FE= NaCl
1%(w/v), ethanol 1%(v/v), ascorbic acid 1%(w/v), &2 2 g
B 32 0.5%(V/v), polysorbate 802 1 ppmo|lon}, Absid
AAE 241 mV7}R] Y3E ascorbic acide Al A A
datgm, A AES dAos HEA 9 o] &4y
= AL wxEly] 95t NaCle 085%(wwE AR
agm Age AF5)0 g2 ARGHAT Ae4 vl
o)A AWFHAZA polysorbate 20, 60 X 80L& FEH(10
ppb, 100 ppb, 1 ppm, 10 ppm 2 100 ppm)E 3|43}l
10827 AAs A7 AsAslee g AR Azl
g0} F7F59 WAFFFE vln ZES A, polysorbate
802 1 ppm F7}3F 7ol Ao FTFY A& 1/300
2z gATTEL OF 1,700 FEO8 AAAI|EEN BA
3 A=ads JeEhdeonZ polysorbate 809 FEE 1
ppmo. 2 AAEAT A2 FAREY F2AEF A7t
T B g7h7ol Wikl ORPY} tha B Jebeu,

nlsg AAEY ZPAEFY FHaES YHESE o

Il

B} A7t v vQg AFERE JepA)e A
& dg 3 aFaEest 24U P el Za
05%(vv)E AAsE Axd A4 HAL dF
-1.0705C #F22 Vet Table 2).

AL o3

Table 1. Sterilization effect of electrolyzed oxidizing water
containing different concentration of additives on garlic

Concentration  Cell mmber(CFUjg) Physicochemical property
%  Colform Total viabe pH ORP'(mV) HCIO(ppm)

Treatments

Untreated 166x10°  570x10°

0l 20100 410x10t 260 L1 1o
P 4.81><10: 42x100 257 LIR 674

05 200x10' 345x100 259 LIS 42

10 650x10 9%x100 259 LI® 355
+ Acobic 01 330x1¢ 3TIXIC 259 A0 0
acid 03 655x10 145x10° 25 4 0
Lo 01  24x10 190x10 267 L2 170
+
g 03 58ox1 28x10' 260 Li2 630
Juice

05 280x10 3mx1P 257 LIO 624
.G 01 490x1¢  18xX100 260 LI 8.16
irn 03 14xi0 21xi00 2% 1067 816
Juice

05 160x1¢ 353x10° 256 108 638

D Oxidation reduction potential.
¥ Added to electrolyzed oxidizing water.

Table 2. Effect of additives on the initial freezing point of
electrolyzed oxidizing water

Iifial freezing Iniie] freczing
Sl () Sl i)

W 00401 | + Giton juice 03 % 01100
olyscrtete 80 of Ippm 04100 | +Cron » 05% 91100
+ N1 085% 05400 | +Cioe » 10% 01401
N 1% 15500 | + Lemon fuice 03% 01400
+3ed 5% 41300 | +Lemn v 05% {101
+ Btarl 05% 06300 | +Lomn » 10% 0200
+ Bihancd 1% 05400 | + Ascarbic acid 03 % 0100
+ Hiharol 5% 17301 | + Asorbic acid 05% 0200
+Ciron juce 01% + N1 1% 08100 | + Asrbic acid 1 % 0200
+Con * 01%+Ned2% 12100 | +Cronjuice 02% + Q1% 0600
+Cmn v 01%+NC13% 18100 |+Cmn ¢ 02%+M02% 16201
+Cmon v 03%+MNQ1% 07102 | +Con » 02%+M03% 19700
+Cion v 03%+MNQ2% 13300 | +Cron » 03%+N03% 16201

* Mean +standard deviation of 3 measurements.
" Electrolyzed oxidizing water.
2 Added to electrolyzed oxidizing water.
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AsaA A7Ea #AsE pHe ORP, xoldiAdt S
AWE A, pHe 2= AZ47) 27) pH 245~2528 A
o} Bl A% 30d¢] AYE 1 ghe] A WEekA] &
sromi(Fig. 1), AZ AF ZA AFAHA= s
9} polysorbate 80 F7}FolA ztzh 1,143 mV, 1,145 mVE 7}
A A Jebga, 1 ok olgE #1137 mv, 42
S}Z& A7 7E 1,122 mV, NaCl #7bE7) 1,119 mv, $443
& A7} 1,002 mV 2.8 JegthFg 2). °] & A3
23}, polysorbate 80 H7F9} NaCl H7be 33¢<) A%
717t E4to] ORPE) H3l7t A9 gl em, ethanol H7b=
A% 8Y St 7] ORP & AX|3tthr} 84 o]F o A
3 zradly] Azbste] A4 33Ye] 1,070 mV7EA] AstR
o, FE3F A7 fAEE Arkre Ax AFEH Al
7o) ARE5E A&Hor Zastd AR 3BUA A
1,000 mV, 879 mvVE JeEth Az 2% H1 4362 ppm
A HA 14.18 ppmo|Q Xoldit T ANHo= A
Z 19 YA 29 ¥ 5 ppmold¥ FA8) 24T o, A%
30 Zol) polysorbate 80 H7F7}F 2057 ppmeE 52.06%2)
AL YD, AsjAElrE 1950 ppmo. 2 ¢F 55%, NaCl
H7l 7= 1631 ppmo.E 56.79% AAHYeH, FARE A
7V77} 461 ppmO 2 67.5%, HEAFH7F7} 3.19 ppm O 2
82.7%, ethanol H7} 771 3.19 ppmOE 27| ajopgiAal
o H3 91.18%ehs FAF FAEE UethFg. 3). 28
U o)g} e Aopistel FF Aoz 78, #A
% A7FE A HFede AHor I UL

oo AEEAAA7E 1,000 mV o]hE AL A7) W
o 2 AFdde A JFS VXA X A2 A%
93, 5C2 ARA A% 750 1238 ppmOZ poldiAt
ko] AstEATE Jeong S5(16)9] B9} HINEHHE o
AsAErY AFLEE 0CE A3 HE olvth &2
popdaAt FFL FAAE £ 310l Fo W (hydrocooling) o]
AR A9 A 29 3 € 3§89 AT FLE
3 FAFY AT @ K83 o828 & U AdH
o] &7}x)7} vl-¢ Eohn ks o]
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pH
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—{1— + Polysorbate 80 1ppm
—a&— + Ethanl 0.5%

—— + NaCl 0.85%

—&— + Citron juice 0.5%
—O— + Lemon juice 0.5%

2.04

T
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Storage time (day)

Fig. 1. Changes in pH of electrolyzed oxidizing water with/
without additives during storage.

" Electrolyzed oxidizing water.

+ : Added to electrolyzed oxidizing water.

—a—eow"”
—O— + Polysorbate 80 1ppm
—aA— + Ethanl 0.5%
—— + NaCl 0.85%
—e— + Citron juice 0.5%
—O— + Lemon juice 0.5%

T

5

Oxidation-Reduction Potential (mV)

T
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T
15

Storage time (day)

T
20

25 30 35

Fig. 2. Changes in oxidation-reduction potential of electrolyzed
oxidizing water withfwithout additives during storage.

D Electrolyzed oxidizing water.

+ : Added to electrolyzed oxidizing water.

Table 3. Changes in number of Escherichia coli KCTC 1039 in various treatment conditions (Unit : CFU /mL)
Exposure time (min)

Treatments 0 025 05 1 2 5 10 30 )
spw" 5633105 55x10°  47x10°  54x100  53x10°  43x10°  62x10°  44x10®  46x10°
EOW? 563x10°  45x100  ND. ND. ND. ND. ND. N.D. ND.
+polysorbate 80 of Ippm 563x10°  ND ND. N.D. ND. ND. ND. ND. ND.
+ NaCl 0.85% 563x10°  1x10' ND. N.D. ND. ND. ND. N.D. ND.
+ Ethanol 0.5% 563x10°  1x10' ND. ND. ND. ND. ND. ND. ND.
+ Citron juice 0.5% 563x10°  25%10' ND. ND. N.D. ND. ND. ND. ND.
+ Lemon juice 0.5% 563x10°  1x10' ND. ND. ND. ND. ND. ND. N.D.
D Sterilized distilled water. 2 Belectrolyzed oxidizing water.  Added to electrolyzed oxidizing water. ¥ < 10' CFU/mL.
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—O— + Polysorbate 80 1ppm
—&— + Ethanl 0.5%
—7— + NaCl 0.85%
—— + Citron juice 0.5%
—O— + Lemon juice 0.5%

HCIO (ppm)

Storage time (day)

Fig. 3. Changes in HCIO of electrolyzed acid water with/
without additives during storage.

Y Electrolyzed oxidizing water.
+ : Added to electrolyzed oxidizing water.

ojldE drE

Az A L5 nPE AFESGE AHEY] 43 27
2542 Y272 o Al 2 AFAHE WK
AZFE 0T WA5E Wold vz 2A¥Y A Table
3637 Ty 27 FE7F 563x10° CFUmMLY) Escherichia

coli KCTC 1039 F# ZH50lA 1A AR Tk 46

x10° CFUmLE 79} #3p7} QA whedel, polysorbate 80
H7bE, NaCl A7}, ethanol H7}7et HE23EF H7t+=
IsEge] AEagen, WdsaTe AU AGTE
A7 0zwe] 2F Algeks 23E Uehiol, Wt
U e HFEAHE B & YUTKTable 3). ol A3
= s BAR AR 2 FUAT AN AZFE
EgHoz 4T & ov, AT HF A4 Y B
AAH T Y= Escherichia coli O15TH7E ©AIZb &34
o8 A7 ¢ de WHez JFsAS ANE F AN
t}. 39, IS FAdste Aol oel Bacillus cereus
KCIC 102& %7] @4 171x10° CFUMmLAY 2 30%
T RE AFFIAM 2.15~119%X10°CFUmMLY] $F< BY
. = NaCl A7btolA] #Ba 68%, -FAAE A7 A
58% &2 TF7) AAsA 50% ool AtdEle EARE
RByon Asjatalss} polysorbate 80 1ppm 7}, ethanol
WAPAA A2 288, Nl HAATE Y 5%, A2
% A7}7E A9 10879 10 Log CFUmL FF2.8 4
9 thTable 4). &3], Lactobacillus plantarum KCTC 3108-&
Asja+8l4, polysorbate 80, frAlTE B HAEIAF H7H
A A7 30&xTt] o o4 Fo] AEHA ¥E Hold EF
2 JehH)UtKTable 5). 1281 HixF AFEY FLIT
o) Erwinia carotovora subsp. carotovora KCTC 2776 73|
2814, polysorbate 80 FrlF R A&HAF AziFl 30%
AAEPE 9 Fo] BF AP eH, NaClMe 187

Table 4. Changes in number of Bacillus cereus KCTC 1012 in various treatment conditions (Unit : CFU /mL)
Exposure time (min)
Treatments 0 05 2 5 10 30 0
Spw" 171x10° 1.63x10° 167x10° 190x10° 174x10° 183x10° 1.68x10° 184x10°
EOW? 171x10°  30x10°  L1x10°  15x10' ND.? ND. ND. ND.
+Polysorbate 80 of 1ppm 171x10°  225x10°  5x10' 1x10' ND. ND. ND. ND.
+ NaCl 0.85% 171x10°  215x10°  95x10'  35x10 1x10' N.D. ND. ND.
+ Ethanol 0.5% 943%10°  33x10° L15x10°  1x10' N.D. ND. ND. N.D.
+ Citron juice 0.5% 171x10°  LI9X10° 745X10° 42x10° 285x10° 155x10° 7.5x10'  3x10'
+ Lemon juice 0.5% 171108 55x10°  345x10°  11x10°  6x10' 5% 10" N.D. N.D.

Y Sterilized distilled water. ? Eelectrolyzed oxidizing water.

% Added to electrolyzed oxidizing water.

Y < 10" CFU/mL.

Table 5. Changes in number of Lactobacillus plantarum KCTC 3108 in various treatment conditions (Unit : CFU /mL)
Exposure time (min)

Treatments 0 05 1 2 5 10 30 &
spw” 043x10°  106x10°0 87x10° 89x10° 835x10° 83x10° 88x10° 103x10°
EOW? 943x10*° ND. ND. N.D. N.D. N.D. N.D. ND.
+’Polysorbate 80 of lppm  9.43x 10° N.D. N.D. N.D. N.D. N.D. N.D. ND.

+ NaCl 0.85% 943x10°  3.5%10' N.D. N.D. N.D. N.D. N.D. ND.
+ Ethanol 0.5% 943x10° 23x100  1.0x10' ND. N.D. ND. N.D. ND.
+ Citron juice 0.5% 9.43x10° N.D. ND. N.D. N.D. N.D. N.D. N.D.
+ Lemon juice 0.5% 9.43x 10° N.D. N.D. N.D. N.D. ND. N.D. N.D.

Y Sterilized distilled water. ? Eelectrolyzed oxidizing water.

¥ Added to electrolyzed oxidizing water. ¥ < 10' CFU/mL.
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Table 6. Changes in number of Erwinia carotovora subsp. carotovora KCTC 2776 in various treatment conditions
(Unit : CFU /mL)
Expousure time (min)
Treatments 0 05 1 2 5 10 30 %
SDW" 197x10  106x10° 87x10° 89x10® 835x10®° 83x10° 88x10® 1.03x10°
EOW? 197x10  ND? N.D. ND. ND. N.D. N.D. ND.
+"Polysorbate 80 of lppm  1.97x 10’ N.D. N.D. ND. N.D. ND. ND. ND.
+ NaCl 0.85% 197100 1.0x10! N.D ND. ND. N.D. N.D. ND.
+ Ethanol 0.5% 197x10°  23x10' 1x10" N.D. ND. N.D. N.D. N.D.
+ Citron juice 0.5% 197x10"  21x10°  12x10' N.D. ND. ND. N.D. ND.
+ Lemon juice 0.5% 1.97x 10 ND. ND. ND. ND. N.D. N.D. ND.
D Sterilized distilled water. 2 Eelectrolyzed oxidizing water. > Added to electrolyzed oxidizing water. ¥ < 10' CFU/mL.
o, dg2d falHEF Al A 28u FUd chlorophyllase 5o} 93 &4 283} maillard ¥, 7k}

AHE JeRAITKTable 6). o]} 272 B of), 3
o7 ool M)Azl ALRA] Escherichia coli®] 2dd) 5
29 M A|HE de2 3 v, £ 4P ARSS -1.0:
05Ce AAMe AxFE ARSI ol 302 Fx9
Ao g & A EAE e, Bacillus cereus7} 5
 Ax] AgAlzte] 988 A& ALstae AYrt uiF

T3 A 23S Jehidls bl 3R 8 2 &%
BA F 2ALE AR 39 27 29 nAES 724

AA AEE AFAINAY, HIERIC A2 A% 2d 94
o o888 F U= 7FedE RAFUS

400

g

PPO activity(units)
N
8

100

Treatment time(min)

—8— Untreated O Ascorbic acid 0.5% —¥— EOW"
— - + Polysorbate 80 of tppm g + NaCl 0.85% —Q-- + Ethanol 0.5%
—& - + Citron juice 0.5% —O— + Lemon juice 0.5%

Fig. 4. Changes in polyphenol oxidase activity of peeled
potato in various treatment conditions.

Units: 0.001AA420m'mL"
" Flectrolyzed oxidizing water.
+: Added to electrolyzed oxidizing water.

EC L

12-2] 22 polyphenol oxidase, peroxidase, lipoxygenase,

1>

A3l ascorbic acid 4Hg} Foll 9% wjEAFH ZAHoT PR
HUK17, 18). 847 dHe AF7HF A4 polyphenol
oxidase, peroxidase 59| EA| &g Akshikg-9 AxjolH,
o] AAEL AU MAo T € oF AN T #Hs}
o 713 AFY FAEAG & 9L v Aoz ¢
A Ao v FaAED JATHIY, 20). oiF-E
EA5= H=A 3EE-L polyphenol oxidaseo] 2]
4y J1dg F7159 Akl 98 quinone T
FEAEZ AgHE Edoltt. o]9 o] HAE quinone
WA} quinone FrEAHELS Ao] w- AAN AL A, S
Ee Y] A0 melnin Ak EE Fao A
5< 343k webA polyphenol oxidase TATE WA S
A7 Y HeAd SEEEY 4E Y + e 2
dstol BAlE ZHEAE o= Ax JAANEH F e A
o2 HuE3 k21, 22).

b, £ AN Asfisie adA ade 2A
HEe 2 Mg FF 2019 A2Aed Asfitsiedd &
71 05, 5, 10, 20, 308-& FAIZ F PPOS 7]AE AAAT]
+ phenol scavengerd] B84 polyvinylpolypyrollidone-S- 37}
3t ZFANS FE3)1 polyphenol oxidase?] H71E &3
sHent 1 A Hg 49 2tk F, XA 302 ¥ &
F3te £4% PPO /4L FA 7} 297 wmitsE YEPlE
uhA NaClo] 123 wmisZ 713 £ 84 JAE Byon,
ethanol 0.5% A7}77} 196 wits2 X Fo] 7b o A
A we ez usgd deid B Az terlA
Berou AR Fo g5ty F7] Fo HAEHAS W =
7] PPOS] 4g0] 71} A& Al@77F Y £ =2
o}y dfFel %7] PPOS] BA& wFe Zo] Fasih
71E 75 AHAAAZ 7P} Bo] ARSEHI AE ascorbic
acide= & A 5, 10, 20, 30&2] X X|Ale)] polyphenol oxidase?]
gAo] Ztz} 110, 112, 109 2 115 wnitsZ =]g] 208 &4
84¢ 71 2A AAse o2 vtk A7k §4
of we} 4 AAFE 7HAE NaCl € FAAEFS HU%

=
=
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Aod= PPO 84 ATl Holuh NaCl H7brell 30E,
$AHE A7l 302 AAA 47 64, 91 wnitsZ W2 A
A284¢ BYchFg 4). 39, AxdXe HAA|Tte] Ao
A+2 918 Jehle Lgke o 3 ZoAT dgiE
Z7lshe A8 Bgon, 3087 AAF gl i
o 2T MRHAE)7} 3 ol3tE vERHe] IAAT
e Fog §AF F & AEs IA FF¥E A &%
< & 4 QQATHTable 7). o)4e] ARz Kol H3jsladl
sABEe Hrksld Az AFFE At Afde 7
zo] zhEdAAS} e e 2WaL JATH tEY R
o AF7AA FA6 AP £ Qo) HakE Aafid A
Aol BRI A7 2 AuE E9 AAHeE {FE5H
o] 88 & AL ReE AZiEo| ot

Table 7. Changes in color value by immersion time of
peeled potato in various treatment conditions

Treatment time(min)
Treament  Hnter vahoe 55 5 0 2 %
L 60 658 60 63 623
a 1% 23 25 15
Unireated b 0% 108 108 1060 107
JE . 0% 04 0% 108

L 6548 6127 B 6598 6843
0.5% ascorbic a 189 194 193 189 183

aid b 0% 9B 9% 947 9%

/E 190 3 0 38

L 658 636 4% G0 6786

Blectolyzod 2 206 20 200 18 200

oxidizing water b 006 95 93 90 1025

AE .06 1% 0% 160

. L GUn B8 &Y 681 683}

+

2 M 26 19 191 187

Polysartate b 0% Il 104 109 1046
80 of Ippm

/E .0 2 M an

L 68 66 6B 65 6D

+ N 2 M Im 1B 1%

085% b 92 9% 90 102 1033

JE .0% 0® 0% LB

L 856 &6t 0% 051 06

a 818 12 12 16

* Bhanol 05% 00 9% 014 104 10w

JE .0 0% 0% LI

L 68 6B 68 656 6D

* Cc‘gm a 51 1B e 1 18

v b 9% 9% 9 945 867

JE S0 08 04 226

L GO 6% N0 6B 00

+ Lemon ot 2 28 180 16 I LW

05% b 0% 80 96 9% 1019

JE S M0 26 2%

Y Added to electrolyzed oxidizing water.

2 o

ARFEAM A B5S FUA77] A8t O
3 AZAVAE Friste] A2 0T olske AAFA o
3 WZEA, Ar 9 2HgA a3E =AEEoh 4EFR
74A 2] A 1u)g-e NaCl 0.85%(w/v), ethanol 0.5%(v/v), #&
= 05%v), FAZZE 0.5%(v/v), polysorbate 802 1 ppm
oz ARSYYG. AR Apdade x7] 563x10°
CFU/mLQ) Escherichia coli KCTC 10397} Z& ZH7}FellA
15~30% oo AR A HE3IF O™, Bacillus cereus KCTC
1012 polysorbate 80 % ethanol H7pFelA 28 F,
Lactobacillus plantarum KCTC 3108-& polysorbate 80, 2 2
geds HrrFAM 30&gtel, 22]1 Erwinia carotovora
subsp. carotovora KCTC 27762 polysorbate 80 o s
A7TAA 30x5H) Apdehs a3E Jehldth 23
AETE polyphenol oxidase] BAEL ZAs] MIY 2
3}, ascorbic acid 0.5% A7Holl 5B AAHYE A 57%2
FAANE B v, 25%9 AHsis-g BQ) polysorbate 80
A717E AT BE AN 62~84%9] E TAA
3 Z9E Rgon, 1 FAMNE NaCl 2 F3A#F A7
o)A 308 HAAG] Z2t 64, 91 wnitsE S W2 TS
Hazeth Adk ZAE 3087 ANAHG Fof Aol
T g HeTdM MRHLE)7} 3 oldkE eIt
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