(HCIO)

) Hosisoki 14 (A)
pH 2.7 +1150 mV
30 50ppm; pH 11.4
-795 mV (Kim et a., 2000b)
HOCI
pH

(Len et d., 2000)

(Len et ., 2000)

( ) (Shimizu et dl.,

1994) ( 1998)

Escherichia coli

0157:H7, Salmonelal entertiditis  Listeria monocytogenes



(Venkitanarayanan et a., 1999a)
Escherichia coli O157:H7  Listeria monocytogenes
(Venkitanarayanan et al., 1999)
Saphylococcus aureus, Bacillus cereeus

Escherichia coli 0157:H7, Salmonella enteritidis

(Suzuki et al., 1996; Shimizu et a., 1994)

( 1999 Izumi, 1999; Kim, 2000a)

(NaCl 0.05
01 )
(Suzuki et a., 1996)
( 1982)
( 1977)
(Chrigtian and Greger, 1991) pH

4.0-8.5



(

1982)

(1999)

2000)

(

1998)

(Hung et d.,



21

21.1
2000 1 14
2 9
( 2000)
( good hygiene practice, GHP) 2000 9 7
GHP
( 2001)
2.1.2

(food service industry )



( 1994)

2.1.3
(hazard analysis critical control

point, HACCP)

HACCP
/ ( 1991; Ali and Spencer, 1996)
HACCP
HACCP
HACCP

(Bryan, 1988)
(standard operation procedures, SOP)

(sanitation standard operation procedures, SSOP) (



2000 Lerman, 2001)

1997 12

18
HACCP HACCP
( 2001)

(1985) (Food and Drug
Adminstration, FDA)

(A)
(B)
©
(D)
B
(F)
( 1985)

2.2



221

(

(

1999)

1999)

(FDA, 2000)

1989)

2000



( 1989)

2.2.2

1997-2000)

( 1991)

2.2.3

(Lerman, 2001)

( 1989)



(Zind, 1999)
( 1998b)

(Altekruse et a., 1999)

(1999

2.2.4

(

1996)

(

1999)



200 ppm

23
23.1
( 1997)
( 1998a
1997-2000)
(1982

41
67

-10-

1989)

1985

1972 1976

2000



(Tauxe, 1991)

1972-1978
7458 21 (Bean and Giriffin,
1990)
10
( 1997-2000)
13
( 1997-2000)

2000 8 10

-11-



(FDA, 2000)

50
1
2. 12 3
(Teufd et d., 1992) 4. 5.
6. 7.
8. 9. 10.
11 (Bryan, 1978; Frank,
1988)
2000 9 E. coli
45
1990 199 E. coli O157:H7
( Pennington,
1998)

87



o71

73 85

1997-2000)

2.3.2

2321

87

-13-

86

775



(Bryan, 1988 Knabd,
1995) Zhao (1998)

Klontz et d. (1995)

(Bryan, 1988)

( 1997-2000)

- 14 -



2322

( 1999)

1989)

2.3.2.3

Knabel, 1995)

-15-

(Bryan, 1988



24

(

2000)

-16-



( 2000)

24.1
Clostriduium spp.
Bacillusspp.
(formalin) (mercuric chloride)
( phenal ) (sodium chloride)
( penicillin) (
1993)
2.4.2
(1993) (available chlorine)

(liquid chlorine)
(sodium hypochlorite calcium hypochlorite)

(chlorine dioxide)

- 17 -



pH  (pH12)

pH(pH6)
(NaOCl) 4
50 ; NaOCl 2
pH pH pH
(199 (40 )
(50,000 lux) (Gélinas and
Gouled, 1982)
50

37 (Gdinaset d., 1984)

(NaOCl  Ca(OCl))

pH (1993

-18-



2.4.3
(quaternary ammonia

compound , QAC)

(tetramethylammonium chloride, (CH3),NCl)

(lysozyme)

( 1993)
E.coli Samondla

Coliform

2.5
25.1

(Na’) (Ch) (H)

-19-



(OH) 8 10 (MV)
Cl  OH Na H

2.6 (oxidation-reduction potential, ORP)
+1150 mV  HOCI| 30-40 ppm ; pH 11.6
ORP-900 mV ( , 1999) pH ORP

ORP +200 ~ +820 mV

ORP -/00~+100mv pH 3~10

( 1998)

HOCI

( 1998 ; 1998

1999)

pH ORP

02 H2 02 HZ

( 2000)

-20-



:2H,0+2€ =20H + H,

E, = 0-0.0591 pH
"H,O=2H"+ 1/2 O,+2e

E, = 1.228-0.0591 pH

E (standard electrode potential) 25
1
O, H
ORP
( 2001)
2.5.2.
HOCI
NaOCl 80 HOCI
HOCI Cl, HOCI
HOCI Cl,

(Anonymous, 1997)
pH HCI HCI
10 (wiw) HCl

-21-



0.01 HCl 1/1000
99.9 O, (Anonymous, 1997)
@pH 27
(b) ORP  +1000mV () 5
60 ppm ( 1996)

(1999) (1996)

Q) 2 3
)
©)
4

©)

Morita et a. (2000) B
(antigenicity)
(1991)
L-
(Toshihiro, 2000
Tosaand Y amasaki, 2000)



( 1998)

2.5.3
pH 115 NaOH
NaOH 5 (ww)
NaOH 0.013 NaOH
(Anonymous, 1997)
(2001)

1)

2
3)
(4)

254
25.4.1 pH
pH H)(  1991) pH

pH
Hoshizaki

-23-

1/400



(Anonymous, 1997)

1999)
9
25.4.2 ORP
ORP
HOCI ORP
ORP

(Anonymous, 1997)

255
255.1
HOCI Cl, (liquid)
NHCL NH,Cl)

30ppm HOCI

1997)

pH 25 6.0

pH 11.6 ( ,
pH
1000 mV
ORP
NaOCl (NCl;
(Anonymous,

- 24 -



1/10 (Nil, 1997)

2.6

2.6.1
Suzuki (1996)

Sreptomyces sp.

Shimizu (1994)
Sreptococcus faecalis

(Shimizu, 1994)

-25-



2.6.2
Suzuki (1996) Saphylococcus aureus,

Bacillus cereeus, Escherichia coli O157:H7, Salmonella

enteritidis
40 ppm 1 1.6
x10" CFU/m
1 Saphylococcus aureus, Salmonella
enteritidis, Escherichia coli O157:H7 Bacillus cerecus
4
(Bryan, 1988; Knabel, 1995)
(Ak
et d., 19949

1 log CFU/g
3log CFU/g

-26-



(Venkitanavayanan et a., 1999b )
(Smin et a., 1994)
Venkitanavayanan et al. (1999b)
100 cn?

Escherichia coli O157:H7 (7.94 8.53 log CFU/100cnT )

(19A) 50 log
CFU/100cn? 3.17 log CFU/100cn?
95 50
45 L. monocytogenes  Escherichia
coli O157:H7
(Beuchat 1995) L. monocytogenes  Escherichia coli
O157:H7

L. monocytogenes
Escherichia coli 0157:-H7 2.0 3.5log CFU/100cn?
Escherichia coli O157:H7

-27 -



OH

1977)
1979)

1982)

(1986
Al Al Al

( 1979)
Al — AP+ 3

Al"+2H,0 —— Al + H, + 20H

1977) pH 4-8.5

pH
Al AlO,
NaAlO,
(
pH 5-8
pH

( 1982)

-28-



31

Electrolyzed water
Bactericidal effect
of AC by different pH — Basic Characteristics — AC Stability
Aluminum Foil
Model
Experiment Cover Soak
Hand Kitchen Ware

Hand Washing Stamp  Dishcloth  Tableware Cutting Board

| I | | | |
EOW Soap Liquid Weave Gauze Wood Plastic
Soap Cloth

Bowl Tablespoon Cup Tray

-29-



3.2
321
(acidity water, AC)
(alkalinity water, AK) (ROX-20TA,
Hoshizaki Electric Inc., Japan) 14

( 14A ) pH
25 2.7 +1100 mV pH
112 114 -880 mV

3.2.2
(Ilex agentinus)
-18
3 8 . (2> >4log
CFU/ml) (4> >61log CFU/ml) (6> >9log
CFU/ml) 259

225ml 0.1 peptone

(10 )

323



pH 2.6 14A 35 50 ppm
50 mi AN
M pH2.6 8.0

324
3.24.1
(total plate count, TPC)
CNS 10890 (1991) im
9 ml 0.1% peptone 1ml
(tryptic soy agar,
Difco) 37 48+2
CFU/mi

325 pH
14 ( ) pH
Suntex sp-2200, Tawan (Mettler
MP230, U.S.A))

3.2.6

HACH DPD-FEAS
(N,N-diethyl-p- phenylenediamine -ferrous -ethhylene

-31-



diammonium sulfate) (HACH, 1997)
0.5ml 25ml
DPD NN-Dighylp-Prenylenediamine
DPD-total chlorine DPD- free chlorine
0.00564N

thiosulfate titrant solution

3.2.7
pH Len et d. (2000)
200-400 nm
25 1
234nm 292 nm
100cmi*M™
350cm ™M™ (Beer's law)
3.2.8
(4x4cn)

(@uminum stab)
(S3000N, Hitachi, Japan) 200 400 800

-32-



3.3

331
250 ml
150 ml 70rpm 140
rom 210 rpm 240 rpm 0 30 60 90 120
pH
332
3321
75
(3.8¢cnY)
(AC) (AK) (H0)
(AC-AK AK-AC AC-H,0O) 800 ml
( ) (
)
3.3.2.2



AC-AK

800 ml ( )
37 482
3.3.2.3
3.3.2.2.
63.58 cm? 5
37 2442
3.3.24 pH
800m AC AK AC-H,0O

AK-H,O AC-AK AK-AC
30 15

(advantec, pHO-14) 5
pH

3.3.3
3331



23cm’ 6 x6em’ 11.5 x11.5cny
150ml 500 ml
6 x6cm’
(240rpm) (1-10 ) (1
) 115 x11.5cnm’
8 (240rpm)
10 15 20 25 5
37
48+2
3.3.3.2
23x
23cm’ 10g
(
)  5ml 1000ml
800m 45 (30 2528 )
45

5 10 15 20 25

peptone
37 4812



3333

( ) 23x23cnY’

(240 rpm)
5
37

334

36x22cm’

10
(8x10cm?)

5 10 15 20 25

peptone
4812

30x15cm?

2-3cm  1-1.2cm

(150 rpm)

37



335

5 10 5
( )
(50ppm) 5 10 5
37 48#2
3.3.6
600 ml
(12x12cm?) ( )
( ) (58cm®) 0 1 3
5 7
7x30 cm?® 600 ml

SEM pH

-37-



34

41

SAS

(SAS, 1982)



ORP ( 41 (1999)
pH ORP
1 2
2 (70 rpm)
(240 rpm) (210 rpm) (240 rpm)
pH ORP
ORP
( 1999) 2 pH ORP
pH pH
( 4-2) (240rp) 2
pH 2.60 2.67 ORP
ORP

(Ch)

-39-



1200 4 3. |~ ORP 71 rpm
—o— 140
{13 |+ 210
—_ 240
1150 ?_*—___ !ﬁ_ 2 —6—pH 70||pm
— T 1 4 0
> —A— 210
E 7 2. N
=~ 1100 = A0
04 12. %
& T
1050 g 12.65
—— ——— %
42.55
1000 ! ! : : 2.45
0 30 60 90 120
Time (min)
4-1 pH

Figure4-1 Changesof oxidationreduction potential and pH of
acidic electrolyzed water under closed-shaking

conditions.



—XK—ORP 7D
120 12. 8 o s
— 210
— 240
115 —®—pH 70 pm
—E— L#o
4 7| —— plLoO
—X— R#0
T
o
. 65
95 ' ' ' ' .55
0 30 60 90 120
Time (min)
4-2 pH
T

Figure4-2 Changes of oxidation-reduction potential and pH of

acidic electrolyzed water under open-shaking

conditions.

T represented standard deviation in statistic.

-4] -



50 r
——open JO|[rpm
—E— 140

£ 40 X —A— 210

S —— 240

8 30 —X—close|7pD rpm

Q —o— L40

é — P10

g 20 — b 40

O

0 30 60 0 120
Time (min)
4-3
T

Figure4-3 Change of total chlorine of acidic electrolyzed water

under open or closed-shaking conditions.
T represented standard deviation in statitic.

-42-



15
10

4.2
421

(  och

pH4 6

+1100 mV

(AC:H,0)

mvV)

( 43

50
2
(15 ) 50
( 1999)
pH
pH Az
Ay ( HOCI)
pH pH
( 49 pH
pH ORP pH
+800mV ( 4-5) 1:9
ORP pH
(ORP+225.1
ORP



8 0r :;—_(H)gCI-
70
£ 60
3.50?575 g—=—0
R \§7[\i
S 30 T
5 20 A
10 H—q—‘——-’"l/l/
0 . . . . . . . L
2.63 3.54 4. 55 6 7 8
pH
4-4 pH

-
Figure 4-4 Change of chlorine on the buffer adjusted pH of acidic
electrolyzed water.

T represented standard deviation in statistic.



—€—AC+Buffer
—®—Deionized W
12 0r0 —4A—AC+squid jp
‘\‘\.‘N —M—Deionized
100 ¢
~ 8060
e
T 606
x
O 406
2080
O | | | | | | | 1
3 3.514 4. 55 6 7 8
pH
4-5 pH 91

Figure4-5 Change of oxidation-reduction potential on the buffer
adjusted pH of acidic electrolyzed water when mixed
with extravasation squid liquid by 9:1 ratio.

ater +Buffer
i ce
ater



+1130 mV ORP
mV ORP
pH  (
6.56 pH
80 pH
7.80 pH
pH 4
7
422 pH
pH 26 5.0
( ) ( 47
3-5log CFU/mI
pH

2000) Len et al. (2000)
pH

4-6)

pH

pH
pH

pH

+439.4

pH
2.6
412

pH

35-6



g - 0 Origina W Mixture
8 e
7 I
6 pecd cd cd
T ab
o °[ a
S 4
X
= 3
2
1
O | | | | | | | |
2. 63 3.54 4.55 6 7 8
Electrolyzed oxidizing water pH
4-6 pH
91 pH

p<0.05

Figure4-6 Change of pH on the buffer adjusted pH of acidic
electrolyzed water when mixed with extravasation
squid liquid by 9:1 ratio.

Means in row followed by different letters are significantly different.
(p<0.05)

- 47 -



: —e—High
—&— Medium

a

.- —&—Low

T 4

-

LL

O 3

c

=)

B 2

=2

2

> 1

o

-

0 1 1 1 ] 1 1 1 1 |
2.6 3 3.54 4.55 6 7 8
Electrolyzed oxidizing water pH
4-7 pH 9:1

Figure 4-7 Change of total plate count of extravasation squid liquid
when mixed with buffer adjusted pH of acidic
electrolyzed water by 1:9 ratio.



4.2.3

4.3
431

(30

2.6

( 41
1 log CFU/mI

4.63 log CFU/ml
10

( 42

5.0

-49-
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4-1
Table4-1 Bacteriostatic effect of acidic eectrolyzed water @

AC AK TPC®  Logreduction
Time Log CFU/m

0 -158""° 4.63 241

D’- 30’ 450 24
3-7 4.00 304
3-2 3.70 33A
3-3 3.76 3.28
5-7 3.56 348
5-72 3.66 3.38
5-3 3.63 341
8- 3 <10 457
10- 3 ND* 7.04

“Origina TPC: 7.04 log CFU/mI
°I'"1sec, [ I:min

‘TPC: Tota plate count

“ND: No detected



4-2

Table4-2 Germicidal effect of electrolyzed water on the

microorganismsin squid liquid ®

AC - AK TPC® Log reduction
Tim, min Log CFU/m
1-3 340 3.80
2-3 330 3.90
3-3 336 3.94
4-3 323 3.97
5- 3 2.85 4.35
6- 3 2.30 4.90
7-3 2.00 5.20
8- 3 <1.0 7.20
9-3 ND° 7.20
10'- 3 ND 7.20

?Qrigina TPC: 7.20 log CFU/m
"TPC: Tota plate count
°ND: Not detected

-51-



4-3

Table4-3 Description of hand feeling after various electrolyzed

water washing
*Conditions Hand pH Description of hand feeling

AC 6.0

AK 75
NaOH

AC-H,O 55

AK-H,O 6.0
34

AC-AK 6.5

34
AK-AC 55

-52-



59.56.5

4.3.2

4-4)
15
CFU/ ml

AK pH7.5
pH 556.0 ( 4-3)
30 15
(6-7 log CFU/ ml)
45
6 log CFU/ ml 45
1 log CFU/ ml

4-5 7log CFU/ ml
1 30
) 7log CFU/ ml

1log



4-4

Table4-4 Bacteriostatic effect of electrolyzed water on hand

washing and disinfection

Conditions Time Before After MSE
(sx) Log CFU/ml

AC 15 7.90° 307P 0.222

30 7.75° 151° 0.043

45 7.44° <1.0" 0.251

AK-AC 15-15 5.68° <1.0° 0.181

AC-H,0 15-15 5.98° 211" 0.410

AC-AK 15-15 5912 <1.0P 0.056

30-30 7.47° 230P 0.205

4530 6.35° <10" 0.005

Meansin row followed by different letters are significantly

different. (p<0.05)



4-5

Table4-5 Germicida effect of electrolyzed water on hand washing

Microorganism AC-AK Before After MSE

(TPC) Time, sec Log CFU/mI
Low 1515 351° 2.14° 0177
Medium 45-30 5.242 <1.0° 0.057
_ 60-30 4.59° ND" 0.270
High 30-30 8.21°2 213" 0.318
60-30 8.69°2 1.54° 0111
7.71° NDP 0.007
120-30 7.69°2 NDP 0.230
150-30 8.25°2 NDP 0.207

Means in row followed by different letters are significantly

different. (p<0.05)
ND: Not detected



3
45
( 46) 1
433
(38cn) 2.35-2.89 log CFU/ m
( 47)
45 30
11log CFU/ mi ;
( 49
21og CFU/ ml 45
1



4-6 *

Table4-6 Effect of electrolyzed water washing and disinfecting on

the greasy hand washing”
Conditions Time Before After
Log CFU/ml

AK-AC-AK 1 -8 -4B’ 1112 ND"
3-48'-58’ 1.48° ND"
AK-AK-AC-AK 30’-3'-8'-45" 335° 246°
AK-AK-AK-AC-AK 2-2-1-8'-45' 250° 1452
2.2.1-1-45" 2.57° ND"

"Greasy: Duck oil

* %

[']:sec,[ ]: min
ND: Not detected
Means in row followed by different letters are significantly

different. (p<0.05)
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4-7

Table4-7 Comparison of different of e ectrolyzed water washing
and disinfecting on the hand washing

Conditions Time Log CFU/m MSE
(sec) Before After
AC-AK 4530  9gg@ <1.0° (164
6030 2442 ND® 0002
Soap- H,0 4530 g2 20" 0176
60-30 2842 275% 0051
Liquidsoap -H,0 4530 2642 1.83% 0128
60-30  2.35° 214" 0.000

Means in row followed by different letters are significantly

different. (p<0.05)

H,O: Steriled water
ND: Not detected



434

4-8

ND-58

( 48
4-7

30
(TNTC)

-850 -

42-162

37

4-10)

(

(

4-9)

4-9)



4-8

Figure 4-8 Effectiveness of electrolyzed water for
ordinary hand washing.



=R o -]
45-30"

4-9

Figure4-9 Effectiveness of soap for ordinary hand
washing.

-6l-



4-10

Figure 410 Effect of washing time on the disinfecting
of hand.

-62-



4-8 *

Table4-8 Mode experiment of the effectiveness of electrolyzed
water on disinfection of hand after soap-washing

Conditions Total No. of colony
45°-30"-1-45"" SubjectNo. Before Before AC  After
b
Control-H,0%-AC-AK 1 TNTC - 12
2 TNTC - 58
3 TNTC - 11
4 - € 162 37
Duck ail-H,0 -AC-AK 1 TNTC - 15
(15mg) 2 TNTC - 1
3 TNTC - 22
4 - 128 21
d
Squid liquid -H,0 -AC-AK 1 TNTC - ND
(5m) 2 TNTC - ND
3 TNTC - 32
4 - 42 1/

*Sampling to press
#H,0: Steriled water
" TNTC: Too number to count
°[-] Not determined
YND: Not detected



4-9

Table4-9 Effectiveness of soap and electrolyzed water continuous

washing for hand
Conditions Tota No. of colony
45°-30"-1-45" Subject No. Before After
Control-H,0%-AC-AK 1 TNTCP® 12
2 TNTC 26
3 TNTC 8
Duck oil-H,O -AC-AK 1 TNTC 36
(15mg) 2 TNTC ND ¢
3 TNTC 12
Squid liquid-H,O -AC-AK 1 TNTC 26
(5mi) 2 TNTC ND
3 TNTC 20

4 H,0O: Steriled water
® TNTC: Too number to count
°“ND: Not detected



ND 36

4.4
441

ex6em’
7.80-7.91log CFU/m

peptone
( 410

peptone

( 410 411

6.72 log CFU/ml
4-11

1
5log CFU/m



4-10

Table4-10 Comparison of total plate count determination

method on the kitchen dishcloth washed by el ectrolyzed water®

A.
Time(min)  Press® Smear® Peptone®  ACsolution®
AC Tota No. of colony Log CFU/m
1 4 9 200 ND
2 6 2 1.84 ND
3 <10 3 177 ND
4 ND ND 1.00* ND
5 ND ND ND ND
%Original TPC: 7.91 log CFU/m
" Estimated value
¢ ND: Not detected
B
Time(min) _ Press® Smear © Peptone®  AC solution®
AC Total No. of colony Log CFU/m
1 197 111 2.69 ND
2 127 45 2.38 ND
3 M 50 2.47 ND
4 56 16 1.93 ND
5 ND ND 1.00* ND

4Qrigina TPC: 7.80 log CFU/m

b« Edtimated vaue
©ND: Not detected



4-11

Table4-11 Germicida effect of eectrolyzed water for washing
kitchen dishcloth @

Time(min)  Press® Smear® Peptone®® ACsolution®®

AC-AK Totd No. of colony Log CFU/m
1-1 116 44 3.57 3.20
2—-1 279 20 3.64 3.34
3-1 119 6 2.27 1.84
4-1 7 2.38 1.30*
5-1 6 2.3 1.30*
6— 1 5 2.34 1.00*
7-1 2 4 2.20 ND
8-1 ND 2 1.00* ND
9-1 ND ND ND ND

4Qrigina TPC: 6.72 log CFU/m
" Egtimated value

°ND: Not detected
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442

11.5x11.5cn? 39
5 8
8.17 log
CFU/ml 4.67 +0.63 log CFU/mI 4-12
25 1log
CFU/ml
peptone
( 413
45
45
20 3.211log
CFU/mi 2.11 log CFU/ml 25
1log CFU/ml
4.4.3



4-12
Table4-12 Modd experiment of the cleansing effect of continuous

electrolyzed akaline water shake-washing ®

Conditions 1sAK  AC*®e 2nd AK ¢ Peptone®
AK-AC- AK Log CFU/m Log CFU/m
8(5)-2(6B)-5 530 1.00* 131 2.26
8(5)-3(5)-5 441 1.47* 1.30 2,62
8(5)-4(5)-5 404 <1.0 1.47 2.46
8(5)-5()-5 440 ND <1.0 <1.0

0riginal TPC: 6.72 log CFU/ml, dishcloth 11.5x11.5cm?

bx E¢timated value
¢ ND: Not detected

- 069 -



0 ( 7 )

4-14
8.39+0.06 log CFU/m 9.26+0.30 log CFU/m
1
log CFU/m
6log CFU/ml

S0ppm ( 4-

14) (1991)
4.5
45.1
4-15 4-16

4.08-5.54 log CFU/ml
1.65-3.39 log CFU/ml

-70-



4-13

Figure4-13 Mode experiment of washing greasy dishcloth by

detergents
Conditions Qil Oil removed Before After
Liquid soap (9) loss Log CFU/m
- AC- AK ©)
15)-5 9.761° 9.378° 3.26° 3.10°
2(B)-5 10.169° 9.780° 3.26° 3.20°
3(5)-5 10,0342 9.608° 3.07° 2.57°
4(5) -5 10,0982 9.684° 3.20° 211°
5(6B)-5 10.291° 10.128° 3.08" <1.0°

Means in row followed by different letters are significantly

different. (p<0.05)
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4-14

Table4-14 Effectiveness of electrolyzed water and bleach for

washing and disinfecting the dishcloth from food

service

Materia Conditions Before After MSE
AC-AK (min) Log CFU/mI
Electrolyzed water
Weave cloth
Teble 10-5 8.392 2.00° 1506
Kitchen counter 10— 5 8.332 1.87° 0.166
Woodboard 105 8.35° 200° 0341
Gauze
Teole 10-5 8.96 218° 0535
Kitchen counter 10—-5 9252 268P 0.268
Wood board 105 9.062 323° 0237
Bleach
Weave cloth
Teble 10-5 8.452 271° 0208
Gauze
Table 10 -5 9.45° 232° 0040

Means in row followed by different letters are significantly

different. (p<0.05)

10-5: 50ppm Bleach-Steriled water
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5

2.68 log CFU/ml
5
( 41
12
10cn) ( 417

2.39-4.00 log CFU/m
CFU/mli

10

-73-

10

4-12)

(8cmx

4.44-6.29 log

1log CFU/mI

248-2.77



4-15

Table4-15 Effectiveness of electrolyzed water and bleach for

washing and disinfecting the tableware from local

food service
Materid Time (min) Before After  MSE
AC-AK Log CFU/ml
Electrolyzed water
Plasticsbowl (big) 5-5 5.54° 244° 0018
10-5 5.48° ND P 0.006
Stainless sted 5-5 5312 1.81° 0.070
Soup spoon 10-5 455° ND®  0.060
Plastics plate 5-5 4.32° ND®  0.030
10-5 4.08° ND P 0.027
Plasticsdish 5-5 5.39° 268°  0.086
10-5 5.36° ND® 0010
Stainlesssted dish 5- 5 4.41° 204°  0.027
10-5 4.63° NDP 0144
Bleach
Porcelain rice bowl 10 — 5 4.162 ND ° 0.011
Plasticsdish 10-5 4.40° ND P 0.050

Meansin row followed by different letters are significantly

different. (p<0.05)

10-5: 50ppm Bleach-Steriled water
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Table4-16 Effectiveness of eectrolyzed water for washing and

disinfecting the serving tray from food service

Materia Time (min) Before After MSE
AC-AK (min) Log CFU/m

Plastics rice bowl 55 3.39° ND" 0.230

10-5 2.90° ND° 0012

Porcelainricebowl 55 3.282 NDP 0.012

| 105 232  ND° 0020

Stainless stedl 5.5 2562 ND°  0.000

Soup spoon 10-5 3.032 ND°  0.005

Plasticsdish 5.5 2482 NDP 0.001

_ 105 256%  ND° 0067

Glass dish 55 1.81° ND®  0.070

10-5 1.56° ND°  0.073

Meansin row followed by different letters are significantly

different. (p<0.05)
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Figure 411 Effect of electrolyzed water for bowl washing in

local food service.
A.B. Before C.D. After (12hrs)
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Figure4-12 Effectiveness of electrolyzed water for teacup

washing.
A.B. Before C.D. After (12hrs)
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Table4-17 Effectiveness of electrolyzed water and bleach washing

and disinfecting the cutting board from local food

service
Materia Conditions Before After MSE
Cut of sample AC-AK (min) Log CFU/m
Electrolyzed water
Wood cutting board
Vegetable 10-5 2.39° 200% 0181
Squid 10-5 2.52° 1.82% 0.139
Duck gizzard 10-5 3.61° 3.06% 2401
Plastics cutting board
Vegetable 10-5 4.44° 277% 0512
Squid 10-5 6.25° 2.76° 0027
Duck gizzard 10-5 6.29° 248° 0025
Bleach
Wood cutting board
Squid 10 -5 4.00° 256% 0.143
Plastics cutting board
Squid 10-5 4.72° 336° 0035

Means in row followed by different |etters are significantly

different. (p<0.05)
10-5: 50ppm Bleach-Steriled water
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Table4-18 The corrosive status of aluminum foil when covering

the cup holding the electrolyzed water

AC AK

Day Brightside Dull side Bright sde Dull side

-8l-



mV)
1992)
24

4.6.4

4.6.5
()

pH 9.99
(- 854 mV) (+52
-1690 mV (

-442.1 mV

17 27 ( 414

( 1977)

(1990)

(caustic cracking)
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Figure 413 Weight change of aluminum foil covering over the

cup hold eectrolyzed water.



4-19 pH

Table4-19 Alteration of oxidation-reduction potential and pH of
electrolyzed water soaked with aluminum foil

AC AK AC AK
Day pH ORP

0 2.36° 11.835% 112355 -854.4°
1 3.87° 10.29% -442.1° -329.6¢
3 430° 10.32° -428.0° 57.4°
5 4.23%® 10.16* -437.1° 117.02
7 417" 10.09% -355.8° 89.9"
9 4.22%® 9.995° -239.9" 51.9°

Means in column followed by different letters are significantly

different. (p<0.05)
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Figure 4-14 Waeight loss of auminum foil soaked in the
electrolyzed water.

T represented standard deviation in statistic.
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Figure 415 Scanning electron microscope of corroded aluminum

foil soaked in the electrolyzed water.
ACgroup: A.1lday B. 3days C. 7days
AK group: D.1day E.3days F. 7days
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Figure4-16 Scanning electron microscope of corroded duminum
foil covering over the cup hold electrolyzed water.
Dull Sde: A. 1day B. 3 days C. 5days D. 7days E. O day (control)
Bright Sde: F. 3days G. 5days H. 7days
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A.0 B.6 C.12 D.24 E.36 F.48

Figure 4-17 Effectiveness of electrolyzed water for use time
porcelain cup washing.
A.Ohrs (Before) B.6hrs C.12hrs D.24hrs E.36hrs F. 48hrs
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Table4-20 Basic properties of electrolyzed water
generated under 14 amperages.

AC AK AC AK Total Cl, Free Cl,

pH ORP ppm

min
0 272 1133 115660 -844.0/ 59.75 57.00
5 283 1157 115467 -85440 5250 5250
10 282 1149 115460 -855.77 5525 54.75
15 279 1149 115885 -857.53 6550 64.25
20 277 1145 1159.72 -855.23 5825 5/7.25
25 275 1142 116202 -853.27/ 6350 6250
30 271 1136 116392 -856.53 61.75 59.75
mix 279 1152 115420 -859.40 5475 52.75
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