31

3 L. johnsonii, L. salivarius, L. gasseri

MRS ( , 2549)

(milk non fat:: MNF)

Lactose

laminated aluminium foil (PP/PE/AlU/PE/LL)

MRS broth lab grade H MEDIA
lab grade UNIVAR
lab grade UNIVAR
lab grade UNIVAR
lab grade FLUKA
lab grade HI MEDIA
lab grade MERCK
lab grade UNIVAR
lab grade FISHER CHEMICALS

lab grade MERCK



23

-, (Incubator) model B30 MEMMERT

- (Autoclave) model MLS-2400 LABO
- (Hot Air Oven) model E53 WTC BINDER

- (Microscope) model CH30FF200 OLYMPUS

- (Spectrophotometer) model V-530 JASCO
- pH (pH meter) model Cyberscan pH1000 EUTECH

- (Fermenter) 5 BIOSTAT- B

- (Rheometer) model C-VOR BOHLIN

- (Goniometer) model FTA 100 First Ten Angstorm
- (Image Analizer) model Image4.5 MEDIA CYBERNATIC
- (Shaker) model gyratory NEW BRUNSWICK

. (Spray Dryer) model DV-2 NIRO

- (Freeze Dryer) model dw8-85 HETO

- (Scanning Electron Microscope)

model JSM-5410LV JEOL

- 2 model pb8001 METTER

- 4 model A200S SATORIUS

- (Vacuum Sealer) Wabomatic

model Easy-Pack

- MICROWAVE model KOR-63D7 DAEWOO
- Stirrer SELECTA model agimatic-N
-Vortex mixer model 37600 mixer THERMOLYNE

- (Water Bath) model E350 MEMMERT
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- (Centrifuge) model Royanta Centrifugen HETTICH

- aw (aw analyzer) model series3 DECAGON DEVICE

model series 3

3.3 starter

L. johnsonii L. salivarius L. gasseri
(2549)
MRS (MRS slant) 4°c
( , 2524) 10 mL
121 C 15 / 15 1
37° 24 1% ()
100 mL 1 flask 37°c (Coeuret, Gueguen and Vernoux, 2004)

0 369 11 24 30 35 43
spectrophotometer 540

lag phase

exponential  phase stationary

34 |

Fu and Etzel (1995)

3.3 MRS (MRS slant)
10 mL ( 2)
3r
Coa 206 (W)
100 mL 37°c exponential phase
1% 4 fermenter 5
pH 6.25 NaOH 2 N HCI 01 N
100 rpm 37°c stationary
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phase exponential
phase (Teixeira, €t aI., 1995a) centrifuge
701 _ 4°c 6000 rpm 10 centrifuge
cell paste pH 7
cell paste
3.5 '
3.5.1 MNF

(milk non fat: MNF)

MNF MNF
5%, 10%, 20% 30% (wiv) 3
Goniomter pendant drop method (Potschke, Piontck, and
stutz, 2002) cell  paste 3.4 6 % total
solids 109CFU/mL
(Lian, et al., 2001) magnetic  stirrer
MRS agar pour plate pH
pump magnetic  stirrer
160°c (feed rate) 34 mL/min
particle Image analyzer
MRS agarQ scanning
electron microscope (SEM)
aw awanalyzer
Image analyzer bulk density Completely Randomized
Design (CRD) Duncan's New Multiple Range
Test laminated aluminium foil
17 cmx21 cm PP/ PE/ Alu/ PE/ LL 20°c

30°c



2 (Teixeira, et al., 1995b)

aw 30 60

Completely Randomized Design (CRD)

Duncan’s New Multiple Range Test

26

aw

3.5.2
feed rate feed rate
MNF 351 cell paste

34 MNF 6% total solids MNF

magnetic stirrer MRS agar pour
plate St feed
rate Kim
and Bhowmik (1990)

feed rate 34 16 mL/min

80°c 90°c Kim and Bhowmik (1990)
3
MRS agarn
aw Design 2x2

Duncan’s New Multiple Range Test

3.1

(O
160

180

< 5%

feed rate ,

feed rate (mL/min)

34
16
34
16
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353
Elversson (2005)
total solids 351
(Servulo, Reis and Almeida, 2003
Adhikari, et al.12007) MNF
3531 MNF '

MNF
sucrose lactose MNF
9%-+sucrose 1% MNF 7%-+sucrose 3% MNF 5%+sucrose 5% MNF 9%-+lactose 1%
MNF 7%-+lactose 3% MNF 5%+lactose 5%
Goniometer syringe SR 22 gauge
pump
First Ten Angstorm
3
MNF
Completely Randomized Design (CRD)

Duncan’'s New Multiple Range Test

3.5.3.2 MNF '

MNF

MNF

3.5.31 MNF 9%-+sucrose 1% MNF 7%-+sucrose
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3% MNF 5%-+sucrose 5% MNF 9%-+lactose 1% MNF 7%-+lactose 3% MNF
5%-+lactose 5% 25°c cone and plate
1 60 mm 1 shear rate 272 'l gap
30 @ 15 Rheometer
5 3 MNF
Completely Randomized Design
(CRD) Duncan’s New Multiple Range Test
MNF MNF
MNF
MNF
3.5.3.3 I' ., MNF ‘
MNF
3531 3.56.3.2 cell paste 6% total solids
feed solution 500 mi. magnetic
stirrer MRS agar pour plate 37°c 48
3.5.2 3 MRS agar
aw bulk  density
MNF
aw bulk  density Completely
Randomized Design (CRD) Duncan’s New
Multiple Range Test @0
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(Abadias, et al., 2001)

solids

MNF 10%-+sucrose 10% MNF 10%-+lactose 10% (w/v)

36.1
3.3 6% total
300 L
2
aw
3.7
16
3.6.1 300 mL
laminated aluminium foil 17 cm X21 cm
LL 4°¢c
30°c

12 16

Completely Randomized Design (CRD)

Duncan’s New Multiple Range Test

(Abadias, et at, 2001)

-60°c

MRS agar

35

aw

3.3

0.5 hPa

1500 L

10 ¢

PP/ PE/ Alu/ PE/

(Teixeira, et al., 1995)

aw

12346 8
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