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11
(Spectrophotometer) ~ UV-160A

Shimadzu, Japan.

(Laminar flow) — BV-126 International
Scientific Supply, Thailand.

43 Beckman, USA.
(Refrigerated centrifuge) ~ SCR 20B
Hitachi, Japan.
CHS Olympus Optical, Japan.
(Autoclave)  HA-3D Hirayama, Japan.
(Deep freezer) 200, A

Kelvinator, SAUD.

(Filter paper) qualitative Toyo Roshi
Kaisha, Japan.

(Micromembrane fitter)  Supor-200 Gelman
Sciences, USA.

Cellulose TLC plastic sheet Art.5577 Merck, Germany.
(Cuvet) S-10SM Sigma, USA.
(Water bath) ~ Thelco84 Precision

Scientific, USA.

(Vortex mixture) ~ K-550-GE Scientific
Industries, USA.

(Viscometer) ~ RD:2:H2 Rheology
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Shannon, USA.

] (Molinex) ~ MX-T201GN Matsuta, Japan.
5 1062 MP8-1 Sartorius,
Germany.
3 518 Sartorius,
Germany.
2 BA610 Sartorius,
Germany.
(Incubator) ~ Thelco 6 Precision Scientific, USA.
(Incubator) ~ B-60 UM 100 Memmert,
Germany.

(UV-light lamp)  TL-900/U
Lamag, Switzerlana.
(Incubator shaker) ~ INNOVA 4230

Giogyrotory Shaker Brunswick Scientific, USA.
(Hot air oven)  T5090E Haraeus,
Germany
12
(Sodium acetate) Merck, Germany.
(Hydrogen peroxide) Carlo, USA.
(Sodium chloride) BDH Chemical, England.
(Bromthymol blue) BDH Chemical, England.
(Bromocresol purple) May and Baker,
England.
(Ether) Merck, Germany.
] (Phenolphthalein) Merck, Germany.

(lodine crystal) Carlo Erba, USA.
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(Safranin) Fluka, Switzerland.
(Crystal violet) Merck, Germany.
(Immersion oil) Merck. Germany.
(Ethanol) Clinac, Thailand.
(Methanol) Merck, Germany.
(Neutral red) Merck, Germany.
(Ethyl acetate) Merck, Germany.
(Sulfanilic acid Sodium) Merck,
Germany.
(Dimethy 1-a-napthalamine) May
and Baker, England.
(Hydrochloric acid) May and Baker,
England.
(Activated carbon) May and Baker, England.
(Ammonium citrate) Merck, Germany.
(Pyridine) May and Baker, England.
(Calcium carbonate) BDH Chemical,
England.
(Tris-HCI) Sigma Chemical, USA.
(D-Lactate dehydrogenase) 1
L. leichmannii Boehringer Mannheim
(L-Lactate dehydrogenase)
Boehringer Mannheim, Germany
(DL-lactic acid) Fuka, Switzerland
(Nicotinamide adenine
dinucleotide) Boehringer Mannheim, Germany
(Dipotassium hydrogen phosphate)
Merck, Germany.



1 (Potassium dihydrogen phosphate)
Merck, Germany.
(Ammonium dihydrogen phosphate)
May and Baker, England.

(Magnesium sulphate) May and Baker,
England.
(Ferrous sulphate) May and Baker, England.
(Manganese sulphate) Merck, Germany.
(Potassium chloride) Fluka Garantie,
Germany.
(Sodium hydroxide) Merck, Germany.

(Hydroxylamine hydrochloride)
Merck. Germany.

(Ot-naphtol) Merck, Germany
(Copper sulphate) Merck, Germany.
(Ferric citrate) Merck, Germany.2
(Yeast extract) Oxoid, England.
(Bacto peptone) Difco Laboratories, USA.
(Polypeptone) Difco Laboratories, USA.
(Calcium carbonate) Vidyhasom, Thailand.
(L-arabinose) Merch, Germany.
(D-fructose) Fluka, Switzerland.
(D-galactose) Fluka, Switzerland.
(lactose) Fluka, Switzerland.
(sucrose) Merck, Germany.

(D-cellobiose” Sigma, USA.

40
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(Starch) Merck, Germany.
-| (D-xylose) Merck, Germany
(Maltose) Sigma, USA.
(Melibiose) Fluka, Switzerland.
(L-raffinose) Fluka, Switzerland.
(Esculin) Sigma, USA.
(D-ribose) Sigma, USA.
(Skim milk) Merck, Germany.
2
()2
3

- Staphylococcus aureus ATCC 25923
- Bacillus subtilis ATCC 6633
Escherichia coli ATCC 25922
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1, ! Lactobacillis SPecies 23
11 (Meade and
Chen, 1977)
111 Glucose Yeast Peptone Beef
(GYPB) ( 5) 12
600 0.D. (Optical density) 0.5
112 ( 111 1% /
GYPB 3 30°
(Supernatant) 4 . (
32
113 (Supernatant) 1
Fehlinglehman schoorl 'l (consumed
Olucose) ( 3.2) (Tanasupawat and Daengsubha, 1983)
12
121 (Phalip et ni. 1994)
23 Modified MRS agar
10 50 beef extract
Tween 80 150 30° 1
a-napthol Creatine
122 (Komagata and Suzuki, 1987)
GYPB 3000 10
6 HCI 1 . 100° 18
(Freeze drying) TLC Plate  No. 5577

developed  pyridine-methanol-water-6 N.HC1 (10 80 :26 4)
0.2% ninhydrin solution



13

14

43

(Okada and Toyoda, 1978)
D L-lactate dehydrogenase NAD
spectrophotometer 340
4

(Samelis et al, 1994)

141

. aureus ATCC 25923

B. subtilis ATCC 6633

E. coli ATCC 25922
142

Mueller Hinton
seed layer

Mueller Hinton

143

MRS broth
thioglycolate 0.1,/ 100

(rpm) 10-20

NaOH 1

Nutrient agar slant (
3r 24-48

4-5

(fermentation broth)
1

y

(fermentation broth)

1 6) Sodium
24

3000-4000  /

45-5.0



Micromembrane filter
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144
1 143 ! 15
4-10° 3r 24
(Inhibition Zone)
(Nisin) 150, 1200 1400
21
ik
- 2 L
plantarum P7-1 1
21 (Albert et al., 1992)
Lactobacillus sp. Pr-1 GYPB
cover glass
( ]
GYPB
2.2 (Gunther and White, 1961)
Lactobacillus sp. Pr-1 GYPB 30° 3
( 4)
2.3 (Skerman, 1967) Lactobacillus
p. Pr-1 Nitrate broth ( 8 A 7

Al

5 3 B
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24 (Gibbs, 1966) Lactobacillus sp.

P7-1 ( 3 7
20°
2.5 (aesculin) (Vaughn and Levine, 1942)
Lactobacillus sp. P7-l (
1) 30° 7
' (aesculetin)
2.6 (Albert et al., 199) Lactobacillus
. Pr-1 tryptose hlood agar ( 10)
3r 13
2.1
2.1.1 Lactobacillus sp.
P7-1 GYPB Broth 10,30,42°
2.1.2 Lactobacillus sp.
P7-1 GYPB 30, 35,40, 45,50
1 HC1 75,80, 85,90 1 NaOH
2.1.3 Lactobacillus sp.
P7-1  GYPB hroth 10, 15, 20, 25,

30, 35,40, 45,50, 55, 60, 65, 7.0, 7.5, 80, 85, 9.0
1 3
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2.8
281 Lactobacillus sp. P7-1
GYPB
(xylose), (melibiose)
(cellobiose) (raffinose)
( 2)
282 30° 3
283 0.1
NaOH Mixed indicator ( 6) (
2.9
29.1 Lactobacillus sp. 2
L. plantarum 1 GYPB 1 30°
spectrophotometer 05 600
2.9.2 291 3
GYPB 300
293 30° 10
2 . A4 3 0.1
NaOH
]
optical density 600 spectrophotometer
3
3.
31 Lactobacillus sp. 2

L. plantarum P7-1
Y

Tamato Potato Glucose (TPG



311 GYPB
05 600 1 Tomato
Potato Glucose (TPG) 100
312 0° 3
313
3.2 (freeze dried powder) Lactobacillus sp. 2
P7-1 (L. bulgaricus
St. thermophilus)
321 Lactobacillus sp. 2
P7-1 GYPB GYPB
500 30° 24 4° 4000 /
15
0.01 500
. 45° 24 £ 4000
15
3.2.2 Y, 18
0 . (- 32])
20 . 100 .
323 20,10, 30°
33
331
0.5 0.5
332
0.85 4.5
05 . 2
0.85 45 1X10'D

47



45
10 7
333 5
CaCo3 ( )
334 A

10

41
Lactobacillus sp.

411

48

0.5
1. GYPB-
20
3
1 x 10
()
1 X "
()
L. plantarum P7-1
1,2
2 2,4
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10
2
(
)
' 4131 - 4134
41314133
1235 1
412 (
)
413
4131
1. 9 332
dilution 55 GYPB-
CaCO, agar 2
0 2
(Albert et dl., 199)
4132
(AOAC, 1990
4133
01 NaOH ( 32
4131 - 4133
37 U
4134
2 9 (%Point Hedonic

Scdle test) 5  (3Paint



Hedonic Scde Test)

41314133
Factorial 4x2x%2
Range test) 4134
Variance) ( , 2940)
4135
11
4.2
2
6 810
J° (L2-1, 73)
3r
001 /
24, 48
=1: 3
4211
421 "
4211

\iscometer

50

Asymetrical
DMRT (Duncan's Multiple
ANOVA  (Analysis of

(asteurized whole milk)
9@ 5
5 | 1
()
[5°
4211 - 4213
(
5
005 |
4214



4212

20 5 . 34
001 NaOH( 3 ) Control 5
NaOH 3

gm of lactic acid / 100ml. = ml. NaOH . Normality NaOH » 0.090 . 100

m. of Saple
4213
( 4131)
4.2.1-42.3
Asymetrical Factorial 3x3x1
DMRT
4214
2 9
5

ANOVA

ol



	บทที่ 3 อุปกรณ์และวิธีการทดลอง

