. ¥4

21
Lilly Stillwell 1665
antibiotic
(Fuller, 1992)
USFDA (The
United States Food and Drug Administration) DFM (Direct-Fed
Microbial)
(Starvric and Kornegay, 1995)
EC-FLAIR (The European Community-Food Linked Agro Industrial Research
Group) 1993 EHCP (Ecological Health Control Product)
(Stavric and
Kornegay,1995)
USFDA AAFCO (The Association of American Feed Control
Official) Generally Recognized as Safe (GRAS) ingredients

(Pollman, 1986)



2.2 b '

21 (Havenaar and Huis, 1992; Nousiainen and Setala,

1998 Karpela and Saxelin, 1999)



2.1

vn " vmytfi
Literature (including toxicology)
+ 1-1
-More data needed

Genus/species/strain Stop
viability TOO |OW ----mmmmmmmemm e Stop
con-}_almir}ation Unwanted microorganisms uStop
Viability during storage <f-3 months m -Stop

Isolation/enumeration

Identification methods
Tolerance for Sensitive for essential
foof/feef;additiﬁs addiitive s ----------------- -Stop
Stability during - Insufficient
processirg stability

Alternative processing techniques

Stability during storage
in a‘piTaII_feed r <2 - 3 months -

Tolerance for low pH/gastric juice
bile/pancreas juice f— Lack of tolerance -
intestinal Juice

+/-

/ — No growth -

Resistance for

antibiotics Not resistant -
R r

Adherence to intestinal

tissue ce'l_s [ No adherence -

Antimicrobial

activity rNot demonstrable

Interaction on adherence

of pathogens Not demonstrable

Ex/pegratiTnEﬁ-EFStZ&ma}/\ I 1

L ]
Very good - Less good

continuation in in vivo studies

Perdigon and Alvarez (1986)

-Stop

-Stop

-Stop

No growth in the
intestinal tract

Not useable in
combination

-Decreased chance
on colonization

Decreased chance
-on colonization and
pathogen repression

Vi



2.3
(pathogen)
pathogen)
1
( , 2544)

, 2548)

(non-

, 2548)

15%  85% 16
, 2548)

, 2548)



( , 2544)

proinflammatory cytokines '

antigent
( , 2548)
- hydroxyl methyl

glutarate
( , 2548)

100 10

57

( , 2548)
24

(lactic acid bacteria)

complex
yeast extract, skim  milk, beef
extract, peptone, malt extract,
growth factor lactic acid

bacteria

( | 2520)



(2524) Lactobacillus caseli

MRS broth tomato broth (TM broth)
MRS broth TM broth
0.5%, 0.2%, peptone  1.0%, yeast
extract 0.5% tween 80 0.1%
100 1.45
ascorbic acid (vitamin O 7-37 B
complex nicotinic acid 64.0 pantathonic acid 52.0
biotin 2.0 riboflavin 1.0 folic acid 0.3

(Vanderbelt, 1945) steward, Caplin and Miller (1951)

1 3
diphenylurea kinetin
25
stock  culture freezing
MRS exponential phase 37OC
MRS
fermenter MRS
pH stationary
phase (To and Etzel, 1997a Zayed and Roos, 2003)
cell paste (Johnson and Etzel, 1995)
cell paste 4°c (To

and Etzel, 1997b)
catalase
(Bozoglu and Gurakan, 1989) cell paste
potassium phosphate buffer (Abadius, ef &., 2001)



metabolic activity

active
metabolic rate ( , 2541)
metabolic
rate
metabolic rate available water
pH
(spray drying) (freeze drying) (Foster,

1962)
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26.1 (spray drying)

(Lian, Hsiao and Chou, 2001)

(Master, 1979) 2.2

i Air‘::%_‘
Drying Chamber

Scrubber

__) Exhaust

2.2

Thomas and Madigan (1991)



il

26.1.1
cell suspension
carrier
1 Fu and Eizel (1995) 1
stationary phase
(Mauriellio, €t a, 1998) carrier
carrier (skim milk) (Fu and Etzel, 1995;
Mauriellio, €t al., 1998 Gardiner, €t al, 2002) (milk non fat)

(Espina  and Packard, 1979) maltodextrin  (Johnson and Etzel, 1995)
altodextrintlactose  (To and  Etzel, 1997a) skim ilk+ascorbic  acid

monosodium glutamate (Teixeira, Castro and Kirby, 1995a) skim milk+sucrose (Mary,
Moschetto and Tailliez,1993) skim ilk+maltodextrin (Boza, Barbin and Scamparini,

2004) gum arabic, gelatin, soluble starch (Lian, €t aJ., 2001) 1

carrier
feed solution (Meister, €t al., 2000)
2.6.1.2
feed solution 1
2.2 (hot air)
(drying chamber) program
feed solution feed solution
(Fu and Etzel, 1995)
atomizer atomizer

2532)
(Elversson, 2005)



feed solution 1

, 2526)

2.6.1.3 '
feed solution
( , 2543)
26.14
(exhaust)
(cyclone)
(Fu and Etzel, 1995) 2.3
2.3 (spray drying)

Gardiner, et al. (2002)



2.6.2

(Kim and Bhowmik, 1990, Boza, ef al., 2004)

26.2.1
(growth  phase)
Teixeira, et al. (1995b)
L. bulgarlcus stationary ~ phase
200°c 80°c skim mik 11%
1log exponential phase 3 log
2.6.2.2 !

Fu and Etzel (1995)

2.6.2.3

(cell damage)

Espina and Packard (1979) L. acidophilus

Milk Non Fat (MNF) 170°c

13
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75°c 80cC 8s5°c log reduction of viable cells
143 229 2.59
Fu and Etzel (1995) 5 77°¢ 90°c 100°
110°c 120°c L. lactis ssp. lactis C2  skim milk
s3 40 260 10 13
To and Etzel (1997a) Brevibacterium linens
(ATCC 9174)
90°c 6% 60°C 90% To
and Etzel (1997h) /.. pseudoplantarum
90°c 28
pH 5 65°C 24.2
90°C Gardiner, et al. (2000)
gelatin,
gum, arabic, skim milk, soluble starch
(Uian, étal., 2001)
(Kim and Bhowmik, 1990)
2.6.2.4
Espina and Packard (1979) MNF 2
5%  40% L. acidophilus 170°c
75°c 80°c  85°c 15°C
MNF 25% 8.2% MNF 40 % 371 %

atomizer
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2.6.2.5
feed solution
carrier skim milk, gum arabic, gelatin soluble starch skim
milk Bifidobacterium longum 82.59% gelatin
63.74% gum arabic soluble starch 41.16%
29.06% 95% (Lian, et al., 2001)
2 carrier skim milk+sucrose (Mary, et ai., 1993)
carrier
(Meister, et ai.,
2000,
2.6.3 (freeze drying)
( ) (sublimation)
(Simone  and
Brown, 1991)
( 4.58 0°C) (

, 2532)

(Triple point) 24
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Water
2
(’. hoe Vapour
Torr \
l Triple
; 5 oint
Subiimation ’ P
|
0°C
Temperature
2.4 phase diagram
Oetjen and Haseley (2004)
2.6.3.1

cell paste

stationary  phase

sucrose, trehalose, skim milk, trehalose+skim milk sucrose+trehalose (Zayed

(Vasilijevic and Jelen,

and Roos, 2004) lactose sucrose

lactose, sucrose skim milk

2003)

(Abadius, et ai., 2001)
(Lian, et al., 2001)

2.6.3.2

(Champangne, et

al., 1991) 25



, 2535)

(Karel, 1975)

%

— TN -
ULILS LIS ILISLLSSL LIS SIS LSS 4 /

25

Oetjen and Haseley (2004)

2.6.3.3

(Lorentzen, 1981)

(King, 1973)

17



2.6

2.6

Haque and Ro00s(2004)

(Karel, 1975)

18



19

264

2.6.4.1
stationary phase
Foster (1962)
log phase stationary phase Heckly (1978)
24 37
2.6.4.2
Kilara, et al. (1976).
L. bulgaricus
6x105CFU/mL 7x104CFU/mL 75%
10% /.. acidophilus : 1.6x105 CFU/mL
2.6x1 04 CFU/mL 63 % 19 %
Streptococcus thermophilus 7.3x105 CFU/mL 2.5x104 CFU/mL

11% 1%

2.6.4.3
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(Goldblith, Ray and
Rothmary, 1975) Abadias, et al. (2000)
-20°c 28.9% -12°c

19.3%

(Simione and Brown, 1991)

2644

L. salivarius
99% sucrose,
trehalose, skim milk, sucrose+skim milk, trehalose+skim milk, sucrose+trehalose
sucrose+trehalose+skim milk sucrose 4%-+trehalose
4%-+skim milk 18% sucrose 4%-+trehalose 4%,

trehalose 4%-+skim milk 18%, sucrose 4%-+skim milk 18%, trehalose 4%, skim milk

18% sucrose 4% (Zayed and Roos, 2004) P-galactocidase
activity  retension L. bulgaricus lactose 5%, lactose 10%, sucrose 5%,
sucrose 10% enzyme activity retension lactose 10%
sucrose 10% 5% 2
(Vasilijevic and Jelen, 2003) lactose, sucrose skim  milk
skim  milk skim milk 10%-+lactose 10%, skim  milk
10%-+sucrose 10% (Abadius, et al., 2001) Bacillus linens
100%

(To and Etzel, 1997a To and Etzel,
1997b)



vif) JeI M jvitnn
A 5.\l 0

12-30

2 ( , 2538)

2.6.5

2651

Teixeira, et al., (1995a)

4°c 8°c 15°c 20°c

(Gardiner, et al., 2000)

(Mary, et al., 1993)

2.6.5.2

laminated  pouch nylon/aluminium/pp
PET B longum 4°c
4 laminated pouch
(p < 0.05

PET (Wang, Yu and Chou, 2004)

pal
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