(microscope) UNILUX-12 Kyowa, Tokyo, Japan
Microplate reader  ELX800 BioTek
(magnetic stirrer) 502P-2 PMC, USA
Pyrex, U.S.A.

(controlled environment incubator shaker)  G-27

New Brunswick Scientific, U.S.A.

A 200s Forma Scientific, U.S.A.
P2002-S AG285 Mettler Toledo, Switzerland
(autoclave) Kakusan, Japan
(refrigerated centrifuge) 1920 Kubota, Japan
(vortex mixer) Gene 2 Scientific Industries, U.S.A.
(spectrophotometer) UV-160A Shimadzu, Japan

(spectrophotometer) V530 PC UV-VIS Spectrometer
PerkinElmer Instrument, USA
- (pH meter) 240 Corning, U.S.A.

Sonicator SONOREX RX 100 , ,

ISSCO BV-124 International Scientific supply Co., Ltd., Thailand
(deep freezer) -20°c MDF-U332 Sanyo Electric,
Japan
(deep freezer) -80°c ULT1786 Form Scientific,
US.A.

30 Memmert  BE80O0, Germany



19.
20.
21.

22.

23.

24.

3.2

10.
11
12.
13.
14.
15.

16.

(hot air oven) D06063

Memmert, Germany

(oven) Contherm Scientific, New Zealand
(microplate) 96
(micropipette) 20, 100, 200,1000 5000

Eppendorf AG, Germany

(hemacytometer)

(water bath)

(glacial CHgCOOH)

Schott Duran, Germany

TW 20 Kubota, Japan

Merck, Germany

(HCI) BDH Chemicals, Australia
(glycerol) Research organics, Inc., .S.A.
(glucose) Merck, Germany
(chloroform) Merck, Germany
(CaCl2.2H) Merck, Germany
(NaCl) Merck, Germany
(NaOH) Merck, Germany
(NazHPO04 Merck, Germany
(«2HPO4) Merck, Germany
(Tributyrin) Fluka, Switzerland
(tryptone) Difco Laboratories, U.S.A.

(Bacto peptone broth)

Difco Laboratories, U.S.A.

(peptone) Difco Laboratories, U.s.A.

(beef extract)

Difco Laboratories, U.s.A.

34



17.

18.

19.

20.

21.

22.

23.

24, 2,3,5-triphenyl tétrazolium chloride (TTC)

25.
26.
27.

28.

33

34

(Malt extract) Difco Laboratories, U.S.A.

(yeast extract) Difco Laboratories, U.S.A.

(KCI) Merck, Germany
(KH2P04) Merck, Germany
(Furazolidone; FZ) Sigma, USA

(CHjOH) HPLC grade Merck, Germany

(MgS04.7HD) Carlo ERBA, France

Merck, Germany

(Acetonitrile) HPLC gradel Merck, Germany
J.T. Baker, U.S.A.

(isopropanol) E. Merck, Germany

(Hexane) HPLC gradeu Merck, Germany

E.Coli DH50C A, pir
34.1 NB 16-18
1.5% 37
3.4.2 NB
37
6 -70

mn

(2548)

37

16-18

35
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Escherichia Coli DH50C A, pir

} A 4
600

E.Coli DH501 A, pir

WavDIQUNRN HaYBIA1 pH HANSANEIFHANZAIY

9 1 L4
Wuduveaumasmsueu

E.coli DH5CX X-pir

Qa0 4 paruFFU




35
E.Coli DH50C Apir
NB 100
36
0.85

optical density

O.D.

102 - 106 spread

-20
0
9
200
2
600

aseptic technique)

Nutrient agar (NA)

24

31

CFU/

1

108

»

(loop)

30-300

CFU/

101

E.Coli DH5CX Xpir

0.85

37

3

37

aseptic technique

37

log O.D.

600



3.6
36.1 12x100
2
(Positive control)
Plate) 96

E.Coli DH50C Apir (Negative control)

)

&
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£\

TV
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C

~

N
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. B

N
”.\Q -

, 3.2

3.6.2 E.Coli DH50t Apir
200 24
7000 10
0.85

600 nm

Serial Dilution

10-108CFIM

38

E.Coli DH5(X Apir

96

E.Coli DH50C A.pir (Negative control)

(Microtirtre

(Positive control)

NB 37
NB
(NaCl)
108 CFUK

(Microtirtre Plate) 96
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3.3

3.6.3 Double NB 2, 3, 5-tnphenyl tétrazolium chloride (TTC)

31

R T RN T et
S

> o
T R ¢
:

3.4 2, 3, 5-triphenyl tétrazolium chloride (TTC)



31
NB
2
5
9% well plate 80
200
3.6.4
(Detection limits)
0.1-1
3.2 A-H
3.6.5

A pir (Negative control)
3.6.6

Spectrophotometry

40

E.Coli DHEOC )
. TTC Furazolidone
Apir
2 0.5 0.5
8q 20 20
1-10
E.Coli DH50C A-pir  10-108 0
37 24
E.Coli DH50C
(Positive control)
600
540

35



3.2 E.Coli DH50C ~.pir

Fz1 1 2 3 4 5 6 7 8 9 10 1 12

[MO] (ppm) 01 02 03 04 05 06 07 08 09 10 QC+ QC-

(CFU/ml)
A e;]
B 107
c 106 ":) N
+
105 =z 5
o
ok
E 104 w +
+ m
Z
F 103 0
G 102
10

3.5 ELX 800
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3.7
371
E.Coli DH50C Apir NB 37
200 24
7,000 10
NB 0.85
600 108 CFUW
Serial = Dilution
(Microtirtre Plate) 96 10-108
NB Double strange 2, 3, 5-triphenyl tétrazolium chloride
(TTC) 3.3
1 - 10
(Microtirtre Plate) 58
3.3
E.Coli
DH5(XA-pir TTC Furazolidone
NB
96 well 40 40 80
20 20

plate 200



3.7.2 pH

E.Coli DH50C A, pir
200 24
7000
0.85
600 nm

Serial Dilution

43

NB 37

NB

108 CFUdi

(Microtirtre Plate)

96 10-108 CFU

NB Double Strange

31

37 456 7

(Microtirtre Plate)

3.8

381 (Spiked sample)
, 24
0 ppm 25

(Negative control)

01 0203040506 0.7080.9

0.45

3.8.2 E.Coli DH5CX A.pir
200

7000

2r 3r 5-triphenyl tétrazolium chloride (TTC)

25 30
NB
3.2

}
200 10-15
25

1.0 ppm

NB 37

24

10
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NB 0.85
600 G CFUM
Serial  Dilution
(Microtirtre Plate) 96 10-108CFIrd
NB
2, 3, 5-triphenyl tétrazolium chloride (TTC)
34 5 37 24
3.83 37 24
E.Coli DH5CC Xpir
(Negative control) (Positive control)
3.84 540
34
E.Coli DH50t"pir TTC Furazolidone
96 well plate 40 80 PP 20
200
39 E.Coli DHBGC A pir
391 E.Coli DH50C A,pir NB 37

200
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7000 10
NB 10,85
392
Lyophilization
Lyophilization ,
-78
condenser Dewer flask Dewer flask
condenser Vaccum pump
6
70
3.9.3 0.85
10-108 Plate count Pour plate NA
(Microtirtre Plate) 96
2, 3, 5-triphenyl tétrazolium chloride (TTC)
34
394 NB 37
10-108CFUri' ' OD 600
(Microtirtre Plate) 96

2, 3, 5-triphenyl tétrazolium chloride (TTC)

34

3.95

37 24



E.Coli DH5CC A,pir (Negative control)

control) 540

3.6 Lyophilization

3.10

W Misible specrophatometry

AT

3.7 UV-Visible spectrophotometry

46

(Positive



a7

3.10.1 1-10 25 10,

98,7,6,54, 3 2 1 ppm 25

200 1.0, 0.9,0.8,0.7, 0.6,
0.5, 04, 0.3, 0.2 0.1 ppm

10 10

5 0.45
1 Blank 225
10 10

5 0.45

UV-Visible spectrophotometry

3.8



3.10.2
10, 9,8, 7,6,5,4, 3,2
200
0.7, 0.6, 0.5, 04, 0.3, 0.2

10

3.9

I, ,110 25
1 ppm {
0.1 ppm
10
0.45
Blank
10
5

UV-Visible spectrophotometry

25

48

1.0, 0.9, 058,

225

0.45

10



3.10.3
10,9,8,7,6, 5,4, 3,2
200
0.7, 0.6, 0.5, 0.4, 0.3, 0.2

10

M/

3.10

1-10 25

1 ppm

0.1 ppm

10
0.45
Blank
10
5

UV-Visible spectrophotometry

49

25

1.0, 0.9, 0.,

225
10

0.45
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3.104 ' ' ' 1-10 25 ;
10,9,8,7,6,5,4, 3,2 1 ppm 25
200 1.0, 0.9, 038,
0.7, 0.6, 0.5, 0.4, 0.3, 0.2 0.1 ppm
10 10

5 0.45

1 Blank 225
10 10

5 0.45

UV-Visible spectrophotometry

3.11



3.10.5 blank

51

E.Coli DH50C A-pir

3.10.6 E.Coli DH50C A-pir 0.85
10-108

(Microtirtre Plate)

OD 600

2, 3, 5-triphenyl tétrazolium chloride (TTC)

34

3.10.7 37

E.Coli DH50C A-pir (Negative control)

control) 540

311

UV-Visible spectrophotometry
E.Coli DH50C A-pir
samples) 100
(relative accuracy) (relative sensitivity)
Kappa coefficient (k) (Cohen, 1960)

(Landis and Koch, 1977)

24

(Positive

(unknown

(relative specificity)
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True Positive (a)

False Negative (b)

spectrophotometry

False Positive (c)

True Negative (d)

52

UV-Visible spectrophotometry

E.Coli DH5CX X-pir

UV-Visible spectrophotometry

true positive TP (a)  false positive FP( c )

false negative FN (b) true negative TN (d)

UV-Visible spectrophotometry

UV-Visible

UV-Visible spectrophotometry

UV-Visible spectrophotometry

(Relative Accuracy)

(Relative Accuracy) = (TP +TN) x100 %

(TP +FP+ FN +TN)

(Relative Sensitivity)

(Relative Sensitivity) = TP X 100 %

TP+FN
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(Relative  Specificity)
Al
(Relative Specificity) = TN X 100 %

TN+FP

Kappa coefficient (k) (

Kappa coefficient (k) = 2 (ad -be)
(@+b) (b+d)+ (a+c)c +d)

312 136 9
4
3.10.1
E.Coli DHBCX,
A pir 1,3, 6 9 3.6
3.10.2

2, 3, 5-triphenyl
tétrazolium chloride (TTC) 1 3, 6 9

3.6
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