41

( - 2543)
41 -

(3M Thailand, 2557)

(Akutsu et a1, 1998) ( ,
2552)

(PUR)

304 2B
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(Akutsu et al., 1998)

( aturongkasumrit et al, 2011)
(Cr02
passive  fiim)

(Thai Stainless Steel Development Association)
304 2B

120x

42

4.2

(Roughness, Ra) G )
0.14 £ 0.00 pm 0.05 £ 0.00 pm 144 £ 001 pm

43

(G 0- 200 pm 042 - 915

pm

(Verran et al., 2008) 4



,2009)5. aureus
0.6 pm  1-3pm (
1-2 pm (Bhunia, 2008)
(Kumar & Anand, 1998)

.:' Lowo o A
.:I ‘" .. C
«
> _1__
4.3 3 (A,
4.2
. Typhimurium L monocytogenes)

(p>0.05)

. aureus

E coli

- 2549)

Lpm  2pm(
1 pm 5. Typhimurium
L monocytogenes

35

(. coli

5 § CFU/swab

. Typhimurium

E coli

. aureus

L monocytogenes
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(p>0.05)

97.66% 97.38% 96.79%

83.5%
94.09 -
99.34% 80.76-87.17%
Rose et al. (2004)
Bacillus anthracis
Bacillus anthracis 93.9% 93.4%
vortex
vortex
vortex
Moore and Griffith (2007)
E coli 5. aureus
(
 2552)

hydroxyl  group
( . 2543)
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Moore and Griffith (2002b) Salmonella spp.

44.65% 45.53%
4.1
¥
£ coi 87.17* 14le 99341 066*  97.82 10700  98.98* 0.61*
. aureus 8443* 113 %721 1N 9755+ 100dhc 99.07 | 041

.Typhimurium 80761 2425 %71 1150M 938510700  94.09 10.80d
L monocytogenes 816210265 97.76+ 143hc 9794£063! 9849 ! O.3R4L

%.79 97.38 96.79 97.66

{p<.0.05)
4.3

HACCP

(LeSnani et al., 2004)
5§ CFUlcoupon 3
304 ) 2 10 ¢cm x 10 cm
30 cm x 30cm 1

( ) 1
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431
4.2
E coli
77.93-98.54% 33.85-76.54%
. aureus 79.01-100.78%
53.16-78.40% . Typhimurium
80.09-95.74% 36.71-74.55%
L. monocytogenes 81.61-97.2%
47.64-77.96%
(Davidson, Griffith, Peters,
& Fielding, 1999) Moore and Griffith (2007)
Salmonella  spp.
(3 log CFU/coupon) (125pi 100 pi)
1

(Egwari & Taiwo, 2004; Liao & Shollenberger, 2003)

432
3
E coli
E col
(
4.4) . aureus
. aureus
(45 . Typhimurium
aureus
( 4.6)

L monocytogenes
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( 47) Moore and Griffith (2007)

£ cou (1 ) 74.56%
75.46% (5 cm X5 cm)
b. aureus (1 )
6454%  76.97% 5. aureus
79.01% 58.63%
tween 80
. aureus

<25 CFUlcm2(Moore & Griffith, 2007)
3 41

1
Moore and Griffith (2002D)
1
45%
33.85-78.40% (  60.46%)

(Davidson et al., 1999)
( 1)



PUR (

PUR {

)

cou

. aureus

. Typhimurium

monocytogenes

.co(i

.aureus

. Typhimurium

monocytogenes

coU

.aureus

. Typhimurium

4. 2
£
L
£
L
) £
L

monocytogenes

'»]

86.89 + 3.46*
79.01 1 4.23hj
87.88 1

8161 +2.84
92.49 + 0.76*
84.04 t 0.67e
80.09 + 4.51CM
84.69 * 1.07BC
81.58 1 366n-ar
84.04 £0.67*"*
7977 £143 4
85.65 .80r"

83.98

4-15

3385t 4.1/
58.63i 3.01™
41.81 t 3.82'1
47.64 * 4.85Pq
37.85 1 3.44*
5316t 71 ")
45501 4.40)
50.83 ? 2.8f 3
60.04 *0.83*
63.31 *0.76
36-72 *4.37
57.76 *3.73

48.51

(ps0.05)

98.54 213
89.81 i 2.57toU-f
88.38 J ft.29****
97.13 £ 0.40"
96.06 + 1.67*
97.33 * 2.48*
90.71 *o0.50"
96.79 *0.48*
97.49 £2.96°
97.33 17 4«"
87.30 +0.47&
96.99 i2.]8°

94.49

LIILZIZL

TR

47.97 t 1.05"*
51.35 * 0.84°p
58.94t 1.23™
66.66 W2.05U
56.61 = 1.86!l
66.50 * 2.75"
52.06 £ 8.04iiu
68.70t 1.5 "
65.59 £0.76~
66.95 t2.1@™1
44.07 *?03'
70.44 i:0.77*w

59.65

93.72 * 2.99“~
93.70

92.13 * 4,791 t' ]
94.88 *0.38" -
81.58 - 3.82e0
95.86 t 3-76*
81.02 +8.70e0
95.49 + 0.58*
77.93 mtl.I3WE
100.78 +3.28°
85.60

95.33 +0.94°

90.67

56.92 +2.73ma°
69.74 1 5.94iFW
52.40 t 3.25anp
69.97 t 1.44"
46.72 * 3.12%
74.14 .t 1.50DF
52.58 + 9.42HU
72.74 £ 3.21W
74.40 t1.85 "
70.78 £14.93!-a'

65.94 *6.53w
71.98il.fl/ **
64.86

97.28 -t 0.23“
96.28 +4.04abc
89.48 t 2.46e4*1
95.41 +-1.49*hCd
97.19 £ 1.67*
97.08 t 2.94*
92.33 t 158*
96.66 t 1.38*
80.12 *2 M haiel
98.19 +0.48°
95.74 *4.00°
97.20 +0.75°

94.41

52.32 + 6.05M-P
63.49 + 4.82
73.22t 1.65-x
73.74 = 2.64M
53.89 +3.82nJ
78.40 t 3.37CW
7455 t 1Q.61IM-F
77.96 + 1.13CDi
76.54 +2804a/?
71.25 1
58.82 £14.0 *

>.1

71.72 £0.72t*w

68.83



4.4

Cotton

fgh fgh

E cou

. aureus

Sponge

ab

41

*  Stainless steel
PUR
PUR

* Stainless Steel
PUR
PUR
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40

20 4

4.6

X -
wuindon

Cotton

Cotton

LER

-

Foam

Foam

ab

42

¥
4

b
a,l;,( :"; '-;’,'y
.r’ ‘ %
hae'sl
,":, " E
R
&
=
Sponge
* Stainless Steel
N PUR
d,
N f PUR
da §
t
R -
v
|
ke
.y
o=
Lo o
Gaze Sponge
. Typhimurium
PO of 1o ~g
8. why N
121
3]
IR4|
e
Gauze
* Stainless steel
PUR
tgh 18 PUR
b

L. monocytogenes
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43

.. Food and Drug Administration

33.85-73.74%
80.09-97.08%
36.72-76.54%

buffered peptone water

(410

10 cm X 10 cm
30 cm X30 cm

(Clemons, 2010)

79.01-98.54%

37.85-78.40%
17.93-100.78%

(Moore & Griffith, 2007)
(

94.49%
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94.41% 90.67% 83.98%

4.3

Gill and Jones (1998)

(Moore & Griffith, 2002h)

abcoel abodet
abedef abide

~n

1 E coli

1. aureus

«  Typhimurium

1 L monocytogenes

cotton foam gauze sponge
100.00
¥ia » B0.00
WUHIURY
o800

0

3

2000

00

gauze sponge

4.8



4.9

120.00
100.00

80.00

> S5
wurndon
60.00

A - .
WUHIUWY 2080

|

|

|

|
ll

45

= E. coli
= . aureus
* . Typhimurium

= L. monocytogenes

= E. coll
= . aureus
» . Typhimurium

= L. monocytogenes



« Vit)

L coU

5. aureus

. Typhimurium

L monocytogenes

I+

PUR (
PUR (

PUR (
PUR (

PUR (
PUR (

PUR (
PUR (

)
)

)
)

)
)

)
)

86 89
92.49
81.58
79,01
84.04
84.04
87.88
80,09
79.77
81.61
84.69
85.65

1346
10.761
* 3.66"
*4.23°N
*0.67"
106/"
4 9.54W
44,5 0
4 1.43e0
12-84*
tl.o/1
* 1.80*
83.98

.4-15

33.85
37.85
60.04
58.63
53.16
63.31
41.81
45.50
36.71
47.64
50.83
5276

14.17*
f 3.44*
10.83s
* 3.01s"
7.1/
4 0.76'-5
4382 "
4 4.40™"
14,521
14.8 :
2.5/"
r 3.23R
48.51

(ps0.05)

98.54
96.06
97.49
89.81
9733
97.33
88.38
90.71
87.30
97.13
96.79
96.99

»213"
16/
1 2.96""
*2sfnp
4248*"
i 248~
* 8.29vB"
1 50v -
4 OAT**"
4 0.40°
40.48*
4218’
94.49

47.97
56.61
65.59
58.94
66.50
66.95
51.35
52.06
44.07
66.66
68.70
70.44

Z.UZ*E2IEI

TR

1 1.05*

4 1.863"

1 0.76'

40.84"

I 1.51v “

42.1a*'1

11.23"

48.03e*

1 2.93Hi

12.05°

x =5

:0.7/"°'r
59.65

{1

93.72 1299*"
81.58 13.82"
77.93 * 4*
93.70 L 4.49™
95.86 * 3.76*"™
100.78 4 3.28*
92.13
81.02
85.60

4 4.79**

18.7<fcp
*0.00"~
94.88
95.49
95.33

10.381

10.581

0.941
90.67

56 92 4 2.73th
46.72 4 3.12*
74.40 1 184’
69.74 i 5.94fw
74.13 * 150"
70.78 4 14.931W
52.40 1 3.25°*
52.58 4 9.42e*
65.94 46.521;
69.97 f 1.440'19
7274 . 321'°
71.98 + 1.42,w
64.86

97.28
97.19
80.12
96.28
97.03
98.19
89.48
92.33
95.74
95.41
96.66
97.20

t 0.23*™
11.67*"
*2.64"
4.4.04n
1294(m
40.48™
12.46"Fr
* 1.28%*
1 4.00*
11.49
1 1.38
10.75'
94.41

52.32
53.89
76.54
73.22
78 40
71.25
6349
74.55
58.82
73.74
77.96
71.72

16.05™
13.82"
i2M ,r
%4.37"
*3.3/"
In .If,v
1 1.65f
110.610*
t 14.01™
12.64"
11.13"

1 0.72"AP

68.83
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44
1
(Frank, 2001)
(Extracellular polymeric substances  EPS)
(Biofilm)
(Jw. Costerton et al., 1987)
441
5¢cmx 5cm
(scraper)
4.4
E coli
(411 5. aureus
( 412
. Typhimurium
(413 L. monocytogenes
(414
( , surface appendage, surface polysaccharides, hydrophobicity) (Floudt &
Michiels, 2010) interaction
(Liu et al., 2004) hydrophobicity

hydrophilic



4.4

E coU

. aureus

. Typhimurium

L monocytogenes

+

PUR{ )

PUR{ )

PUR( )

PUR{ )

PUR{ )

PUR{ 3}

PUR{ )

PUR{ )

hydrophobicity

47.83 £080
49.73 £ 0.48de
50.09 £0.73"™
49.39 £0.17”
47.46 * 0.07°
48.94 * 0.15"
46.70 + 0.71F,6ii
45.10 rt 0.36H
46.19 + 0.65GH
48.17 * 0.09p
48.15 t 0-09r
47.84 +£0.06°
47.97

.16-15

48.29
49.73

10.3<

>1.04*"
5238
53.44
50.50 + 0.21m
51.28

+ 0.93a

1009"

0.16*
49.98 +0.44cc
49.26 1 0.70w
55.16 = 0.12*
50.19 s 0.0<r
5037 * 0.Q7M
50.76 = 0.06L
50.96

(ps0.05)

48

(Hyde et al., 1997)

51.36 .:0.65"~
49.64 5 0.980e
52.02 = 0.64sb
54.23 + 0.66h
52.04 * 0.11*
52.59 + 0.53W
47.04 0 651"
4491 i 0.95
51.94 * 1.67e
49.98 Q.22N°
49.79 r~ 0.16°
52.47 r 03Q1
50.67

51.30 * 0 60',"
50.00 f 0.80cd
51.01 + 1.12bAd

54.97 + 0.565
52.80 ri 0.3
53.55rir0.09"
48.51 ri 0.26DJ
47.68 ri 2 05, Kl

51.59 + 1.65Bt
50.99 * 0.141
51.74 * 0.11*
5286 i 0.10'
51.42
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80
70
60
50
40

30

cotton PU foam gauze sponge

4.12 E cou

70

4. 11 . aureus

49
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X
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& Stainless steel
| PUR M

" pUR Tuy

cotton PU foam gauze sponge

d 2 ¢ - o a . .
JUM 4. 14 Waesiduduszansnmuesateulunisiivluleilay S. Typhimurium

90
80

70

8

&

cotton PU foam gauze sponge

4, 13 L. monocytogenes
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4.5

47.68-54.97% 48.29-55.16% 45.10-50.09%

( 1516)

48.29-55.16%

51

17)



4.5

1 r coli <1783 t 0 80?
5 aureus <1939 ! 0 17d
5 Typhimurium <1670 »071
L monocytogenes 48 17 ( 0.09
PUR( ) r coli 4973 104 "
5 aureus <1746 r 0.07
5 Typhimurium <510 <0 36*
L monocytogenes <1815 t 0.09J
PUR (V) ¢ coli 5009 *0 73"
aureus 48.94 >0 15"
Typhimurium <1619 ! 0.65’

90.00

80.00

70.00

60.00

50.00

40.00

8 8 ¢

monocytogenes <17.84 t 0.06

V) 47.97

cotton foam

48 29
5344
49.98
50.19

49 73.

50.50
49 26
50.37
52 58
51 28
55.16
50 76

gauze

. 036 51 36
t 0 09f 54 23
*0.44 47.04
t 004 49 98

104h 49 64
1021 5204
t 0 70f" 44 91
t 0.07h 49 79

<093 !m 52 02

.016 1 52 59

t0 12 5194

<0.06f 1 52.47
50.96

1065 51.30
10.66' 54 97
r 0.65 48 51
r 0.22d 50.99
r 0 98h 50 00
t0.1 52 80
r 0 95e 47 68
t 0.161 51 74
t 064" N 5101
<053 "m 5355
* 1.erm 51 59
10.30"w 52.86
50.67

sponge

\ 0.60

r 0.56*

>0.26

10.14

>080h

10 30s

. 2.05

. 011

1112

10.09m

>165r,"P

<0.10™1
5142

he.col

= . aureus

y . Typhimurium

H L monocytogenes

52
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9000 A
@
80.00
70.00
HE. coli
m . aureus

Typhimurium

= L. monocytogenes

4. 16 4

90.00
Cj«
80.00

mE. coli
= aureus
y . Typhimurium

m L. monocytogenes

4. 17 4



4.5

(Marshall étal., 1971)

(%)
79.01 - 9249
87.30 - 98.54
71.93 - 100.87
80.12- 98.19

4.1

83.98
94.49
90.67
94.41

(%)
33.85- 6331
47.97 - 70.44
46.72 - 74.40
52.31 - 78.40

146

50%

(%)
45.10- 50.09
48.29 - 55.16
48.29-55.16
47.68 - 54.97

54

4.7
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